COVPCSI TI ONS AND METHODS FOR TARGETED ABLATI ON OF
MUTATI ONAL ESCAPE OF TARGELED THERAPI ES FOR CANCER
TECHNI CAL FI ELD [ 0001] The present invention generally
wo Rbsf168Get 0 conposi tions and net hods for thepdr irdRusi8i34s
conmbi nation with cancer therapeutic agents to achieve
targeted abl ation of nutational escape. BACKGROUND OF
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advancenents in drug devel opnent. These di scoveries

make it possible t ' | les with high

selectithy agains?Téﬁiﬂﬁaﬁunggﬁgets in cancer cells.
[0001] Segot Thé&pBkda® Wskhtion@epMENPRthtds th BbrBposkionVBSH methods for their

71(7):551-560 (2004). For exanple, the success of the
use in qgapbinagipn pip sanRaeEeHRBIS 2epMHT (51 achievs agetediablation efopuigtional

escapel N the treatnent of chronic nyeloid | eukemia (CM)
has inspired great expectation for this targeted

appr oach. Capdevi Ile et al., Nature Reviews,
1:493-502 (2Q02 rget ed cancer therapy bri ngs with
it acritical® Qﬁﬁ‘][? escape
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exanple, it has been reported that nmutati ons ha
target-spesific anfiipricera et and foptersd aileancementsin dnes devilopment] These
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in cancerrcgls. nBagbtavk Bok@GhdéVdeveldgd il Mdd., 71G058h660) (2004). For
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Simlarly, nutations in dermal growt h factor
resistanee cleqgteaprmplEGEIYs tsaw Eep atanrﬁancm AoTbespritund gedrise in

patienté ntgﬁtgm{fﬁgl%ﬂ;llgé%gr@e e thcbtﬁr{él, ac%dl? ?rl]ce‘g%r zﬁlﬁrvﬁﬁozfs taq*gsuft%f these

tant to t er apeut
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factor f?‘?PBtﬁﬁ (HGIR ) hava besatfeund ippoarpmell kitkng egncel M%Gi @atignts that
were repdTBANE nfakS RRASEsi LR SR GLOSES thdtafelfic £EABRLE as gefitinib
(Iressa) or erlotinib (Tarceva) that specifically target EGFR. Kobayashi et al., N. Engl. J.
Med., 352(8):786-792 (2005). Therefore, the effectiveness of these cancer drugs is
significantly limited by the occurrence of escape mutations.

[0003] As such, it would be desirable to at least minimize the occurrence of mutants
that emerge with the administration of therapeutic and/or prophylactic agents.

[0004] Methods for eliciting an immune response are disclosed in for example,

Thyphronitis et al., Anticancer Research, Vol. 24:2443-2454 (2004) and Plate et al., Journal



Thyphronitis et al., Anticancer Research, Vol.
24: 2443- 2454 (2004) and Plate et al., Journal of
Cell Biology, Vol. 94:1069 (2005). Yeast systens are
di sclosed in for exanple, U S. Pat. No. 5,830,463,
Stubbs et al., Nature Med. 5:625-629 (2001); Lu et
Cancer Research 64:5084- 5088 (2004); and
of Cell Fﬁlm Yot P4:1869 £005). %@trsgs@p are disclpsedrindpr example, U.S. Pat.
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publicdtiang efed@drebb h@qumtéxi byrefartt inthalr eAs@ape associ ated
wWth cancer. In a first aspect, the present invention

refers to the use of an effective anmount of a

conposi tion IﬁE;F %tw? cament for
the treatnen cancer conJ unc Ngﬁ&\&l\nth a
[6006] %r%ﬂ%e?eﬂ?ﬁr@@@rbﬁds&oﬁ%ﬁ&ne&@d@ﬁﬁ %eftéd‘hmaﬁoﬁ S a‘lﬁﬁtgﬁaonal escape
kinase inhibitor, a Src kinase inhibitor, an agent

associatedhwith ggneere fisa fst aspet, the prpvent ipyentighteTess o dhparse of fatfective
amount %@5 éoxhﬂb_sﬁoﬁ ARk 3Rt BBNedilidieni for MO WRSHERINAker in

; wherein the CoerOS| tion conpri ses one or
coruunoﬁgm mtbﬁ tapgpecditogransiqrgentsylactodfion afapying kindse pbiiter, adre kinase
mh1b1top léﬁ l ?én@thﬁﬂjﬂcﬁ\,ﬁ'cﬁﬁbl%%ﬁgﬁ SndadBPeAthat RAL }fpaes‘?édaﬁfg pathway that is

a Bcr-Abl junction sequence; a yeas
dOWﬂStF@elhloﬁBef d a nutant pol ypeptide conprising a Bcr Abl
junction sequence; a yeast vehicle transformed with a

n usfhereon &eicdm;imisitimne:nmmﬁe& aremutracne of theyfolptvinge
) SOV S TTUSORerL e dormi 0 per cof
ONBolypeptide comprising a Ber-Abl junction sequence;
ii) a yeast vehicle and a mutant polypeptide comprising a Ber-Abl
“ junction sequence;
ii1) & yeast vehicle transformed with a nucleic acid which encodes a
martant polypeptide comprising Ber-Abl or an immunogenic domain
theredf, the Ber-Abl or immunogenic domain thereof comprising one
or more of the following escape muiations: T3151, E255K and M351T; .
iv)  ayeast vehicle and a mutant polypeptide comprising Ber-Abl or an
: immunegcmlc domain thereof, the Ber-Abl or immunogenic domain
thereof comprising one or more of the following escape mutations:
T3151, E255K and M351T. |



or nore of the followng escape nutations: T3151,
E255K and M351T; and iv)a yeast vehicle and a nutant
pol ypepti de conprising Bcr-Abl or an inmunogenic
domai n thereof, the Bcr-Abl or inmmunogenic domain

‘t her eof conprising one or nore of the follow ng
escape nutations: T3151, E255K and 1V1351T. Also
descri bed herein are nethods for targeting the

‘abl ation of a mutational escape in an individual in
need t her eof by adm nistering to the individnal -an
ef fect,i.ve, a t of. a tar eted t her apeuti c agent

V\hereNSOt‘i?é ha?ﬁ‘“éﬁta%"ecm adrfors selected fromthe

targetiprgcthupatilative of tal rvGraidnaBesciieds ah Sdivilas 8y hody
a#agent t hat affecttgh%gr-%%}mmmmg
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inhibitor, ap agenfdhat\aficts Ber-4d zbtyngxdmcagemgm nhi s;gthajén g pathway
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that isOHRHASInAbE l&&a&l{ﬁ aflf g e %%?Eﬁao W5 9p e of the following: i)

wi th cancer ragne er eo

a yeastrmelatle mmpmm@numleiehﬁd) ®/hichichcatley 8€ihst ¥8Ohftkft po g erpgqudg

at Ieast one nut ant pol ypeptide as
assomg%% ‘% thsrrof fhaksamprise: mmu&smr wsaemuactopc, ii) a

yeast vahicid Qf A léﬂsﬁﬁfe(iﬁﬁmﬁ
‘3@513118 }24 M ﬂd}é %Eé&k g?dy p 5 p lgafg;gr a fragment

' é\gom atjon with at |east one nutant p
c:cog bROMATISES HMUEALORRT @rmimetdpesigidre (yeast lveielefin aisatiation with at

] 9 yeast -
Joast %e@?ﬂiﬁi%%a’?ﬁ.“% P e B Rl e e omprises o
- mutatipp, 05 @ Igmetopat ixhe ymt yehixi¢ CatmpristrpOaicRlie ki CHRE 8 s at least
e mbtah’ eIgtéthere Y”g@t conprises a nutation, or a
ne"%%g;g {qe? q?ﬂ EX1CE & FRgmpRfthersof fhpfRonyirises a mutation,
ora mmtd)pe loaded)mtﬁacktﬂﬂﬁﬂy wedh 84RArAL gelf‘tor Iv? Q?Ir:aas‘? Qghlgfétag&] at least one

ted with cancer,

mutan 88&5:“ %ﬁqc?%tg gancer, a,ﬁggg:pp@heregf that mnquisep& mutatzon, ora
| m:nmctbpbﬁdﬂﬁd itdcab b o b eddBiiP ot 4RI bleSn G s tSESi 1

kn the nutant pol ypeptide I's ener
OWIN EMEREE Ohhasrradresowith atdnast speespetific mmﬁtﬁia M MtedpBnse to

adminfk@ARA 08 & n_of eted therapeutic

and/ or pf%ga&?gﬂg{:urpc tg%{eprq?rpﬁolphgléﬁ g £en} 19T SapRer. In some

aspectsathp trgesed thdrapeitic gRhEE 2 bReRNG L ﬁhﬁﬁ&ntm bre &mfn 1{( gr‘;osine
e

e _inhi bi In one exanpl e, the tyrosine
;:ase M“% Tk ‘gﬁa““q’ t‘ﬂﬁ’i"f”h‘?xﬁmpkﬁ ﬂ?ﬁtweﬁmekla#ﬁlnélsbnor fraslocted
m ﬂmgrml mmlhingaifﬁmlaﬁﬁb bifoBifibl PDF
35485;%@ % irnatinib, niloti n@gﬁﬁ&%ﬁﬁzﬁk&m
b E’XPQ%Q&M d BERBS96325, ONO12380, VX-680. and

10007 Bl RB- Effhocidq SREG! t

t her apeut c | gﬁ%@hw% a‘?icﬂﬂﬁsﬁ]ilrﬁgmaﬁﬂnmblmf In
some examples, the Src kmase m.'{nb1tor is selected from the group consisting of PD166326,
PD180970, AP23464 BMS-354825, AZMA475271, PPI PP2, AP-23236, CGP76030 and
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sone exanples the 8rc kinage inhibitor is selected
fromthe group consisting of PD166326, PD180970,
AP23464, BMs-354825, A71v1475271, RP1, PP2, AP-23236,
COP76030, and PD173955.. In another exanple, the
targeted therapeutic agent is PKC412 or SU11248. In
ot her aspects, the targeted therapeutic agent affects

PD173B$3 -TAlahothdr akinkpild, Yhe tb:lgeﬁ@ﬂiera@mragm s RKG% 1a@e BU11248. In

: tar s heat , shock- prot ej ot one
o 8 ctEie Paesde faett achmer Al bl o b fme exampies, the
ent @gemleﬁ%h odkfoRE8 Bt otter Efoﬁ@ pratSGhNhat a8 Gagr -
& NVP- LACB24. [ 0008 r?ano aspect, the targ(;;{nﬂ1 cr-Abl. In

other expaplsh 4gentagsm mgM?MGmmmmy that is

L0008 e b e ok el (R A0 SR RSB pdcvy

that is Bpwhsy820 05 BccAbIL GAGpnic‘éR&éﬁBﬁ ththgehm iseletted @sich 3QHa

consisjig of SHOR S0 RaoG 1204, Lo, gn%@%%%%éwwm ccr

779, RUIFITNEBME M 2642, U 26 BD BB 52, Mywiyct) RAIDEOTS CCIKT 70, Eﬂ{
gél citing an imune response to a pol ypeptide
AP2354dsociated with cancer; wherein the kit conprises a

[0009] COfFRASthéd a@ﬁbeﬁﬁ@’?x‘éséit R AR r@km'm&ﬁopéhcﬁth% aﬁl‘ﬂlu%ﬁ% Pdponse to toa

i)a yeast vehicle conprising nucleic aci
polwemﬁle awecjated with agncerp Bhosinghe kit comywivesd cmmpgsiioBeempiising one or more of
mefozlbmgil on sequence; a yeast vehicle and a
: rrut ant pol ypepti-de conprising a Bcr- Abl Junctl on-
' uenc I a nuclelc
| SegUeNCey e fuEAs ol i A0 58 VRt W,
mutant polypeptide comprising a Ber-Abl junction sequence; '

i) ' aVeast vehicle and a mutant polypeptldﬁ compnsmtr a

Bcr-Abl junction sequence;

© Hi) - ayeast vehicle transformed with a nucleic acid which
encodes a mutant polypeptide comprising Ber-Abl or an immumno genic
_dommn thereof, the Bcr-Abl or immmunogenic domain thereof
comprising one or more of the follomng escape mutations: T3151,
EZ_-SDK and M351T; and |

. iv)  ayeast vehicle and 2 mutant polypeptide comprising -
Ber-Abl or an mummogemc domain thereof, the Ber-Abl or
immqﬁogenic domain'thcre:bf comprising one or more of the following
escape nnnaﬁons; T315LlESSK and M351T.



encodes a nutant pol ypeptide conprising Bcr-Abl or an
i mmt nogeni ¢ domai n thereof, the Bcr-Abl or

i mmunogeni ¢ domai n thereof conprising one or nore of
the follow ng escape nutationc: 13151, E255K and
MB51T; and iv)a yeast vehicle and a nutant

pol ypepti de  conprising Bcr-AN or an i nmunogeni c

HRTBLR QYRR are kEfoPeFeAllabiBfion dTRHEEA eGeaplo T8I 1

ereof conprising one or nore of the follow ng
associated sithrancer inan wdividupl whareinptbemutaghescapsss known ke emerge or has
emerged gv?t?x %E iCQ.&%PQ gé&iﬁ]c l?i[l&.tiglll frﬁ'e%)gﬁset t@ra&ﬁhﬁghﬂmh@f'a%g&%d
nmut at 1 onal cape assocl at W th cancer iIn an
therapeutiaohidiar geoph ylaltie agent anrewhaneia the ldsoupuisesa keroposition of any one
energe or,  has enmerged with at | east one specific
°fth°th‘iﬁﬂe}i&?%ﬁ’?nfsr? ¥sponse to administration of a targeted

[0010] ¢ NASARSUILLE haBR/ A kiR FaPk¥tacibltion gLmbtatisl wWospeei n t he
_ kit _ conprises, a. c(g‘ggogltj on of ag%/ one, of the :
associatefl fath£3uef - ahidiidual FHGEn o BB SAPHS SBP VB Y eTRERgs PRbas

emerged Vi aichst ohespdcdiRbiRtoR B oAk fadmiiatdtRnar 225G8REe
associ ated with cancer in an i-ndividual whereinthe

therapeutig andfrr peonbalpetic sgednh anthwhaseia g lgecomprirgs a ¥pest yehiclpjand at

7 checi f i : - -
teast one Fpar BEhpEfac REfncd L LA ool SEROBEE  mimetopes. In
one aspedt| thp Rit Fardter comgriss atmgeted dreeipautidwndkorproprypaciis egent. In

yeast, vehicle and at | east. one t ant .pol i de,

another 3t i RO HER TP e SR SRR R o o .
m met opes. | n one aspect, the kit further conprises a
t ar get ed tBRIEFBESCRIFMONCF THEIDRAMINGS agent | n

anot her aspect, the kit further ri : .
[0011] | st Figars Tobeoth Fvival oy oSt wUE Oipe BBy leukgpayfor
control v dtdd leOF THE DRAW NGS [0011] Figure 1 depicts a

survival curve against wild type BCR-ABL | eukem a for

[6012] Figure 2 depicts 2 survival curve against mutated leukemia for control vs,
vaccinated mice. '
[0013] | Figure 3 depicts a survival curve for mice immuvnized with two different

Tarmogen constructs: GI-10,001 (Tarmogen containing three escape mutations (E255K,
T3151 and M351T)) and G1-10,002 (Tarmogen containing one escape mutation (T315D). -
[0014] - Figuré 4 depicts the leukemic cell counts in the control vs. vaccinated mice.
The mice were vaccinated with Tarmogen containing the T315] escape mutation. The y-axis
indjcatcs: the percentage of GFP-positive cells. The two open circles near 0 indicate

vaccinated mice that show very little leukemic cell burden.
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control vs. vaccinated mce. [0012]Figure 2 depicts a
survival curve against nutated | eukem a for control
vs. vaccinated mce. [0013]Figure 3 depicts a

wosdbsi¥ad curve for mce inmunized with two wirddsgimisizss
Tam ogen constructs: 0I-10,001 (Tarnogen cont ai ni ng

[0015]t hr eeFigarapdepinm ktkonris c{l B2 in Hi3ESvhicnithvivBstived citred no

0, Q02. ( Tar otalnln ne. escape nmutation
vaceinghpnegpstnstion soh AT LRt s foSh Fing BiED Refiecmicafihe
(E255K, 3% Fant M3 €) a1 10 OOSZS(Taiofﬂ@g‘éh RaktEidingioae escipemiiatién

were vaccinated with Tarnmpgen containing the T315I

(T315I¥scape nutation. The y-axis indicates the percentage
of GFP-positive cells. The two open circles near()
i ndi cate vaccinated mce that show very little

IZS 3 g ;elmlg GI;iEtAILEBD DEBCR]IVEON OF THE INVENTION
OPCT/ US2008/ 051348 015 Figure 5 depicts
(00161 g s i B 160t ST PSRy RoRS T8 DFHERIRATE “peme hgLeciically

target pﬁ&&ﬁ% thBCar¥ ﬁﬁﬁh@ﬁtt{lﬁﬂr cel’l@%l; 0@t 198 shiricBnhk-id €hab@d tumor
Tar mogen contai ni ngl hree escape nutations ( E255K,

cells umislgs IR D SETLovp thery) to eerappthe dugragsriésn seder e g
res1sm@kgro?ﬁ%ﬁﬁf%}9£drgﬂbsﬁ-g§}m dethSds FoY th]%@t@@%ﬂo df f¥addna

escape associated with the prophylactic or therapentic agents (also referred to herein as a
mutant polypeptide). These compositions and methods can be use for eliciting an immune
response to a mutant polypeptide that is known to emerge or that has emerged in response to
a targeted drug agent, or to a cell that expresses the mutant polypeptide. In some examples,
the immune response is a cellular immune response, in some examples the immune response
is a humoral response, and in other example the immune response is both cellular and
humoral. In some examples, the cellular immune response is intended to eliminate the cell,
such as for example, a cancer cell or a cell that supports tumor progression that has escaped
control and comprises mutations in the polypeptide targeted by the drug agent, but cell
elimination is not required. In some examples, the cellular and/or humoral immune response
will block cell proliferation or replication.

[06017] Accordingly, provided herein are methods for eliciting an immune response to
a mutant polypeptide, or a cell that comprises nucleic acid encoding a mutant polypeptide
and/or expresses a mutant polypeptide, that is known to emerge or has emerged with a
specific mutation in response to administration of a therapeutic and/or prophylactic agent(s).
In some examples, the immmune response is a cellular immune response. In some examples
the immune response is a humoral immune response. In other examples the immune
response includes both a cellular and humoral immune response. In some examples, a mutant
polypeptide is encoded by an oncogene and/or is expressed by a cancer cell. In some
examples, a mutant polypeptide is associated with or expressed by a cancer cell. In some
examples, the agent is targeted to the cancer cell. In some examples, the agent is a small

molecule or antibody.



[0016] There is a need for prophylactic and

t herapeutic drug agents that specifically target

pat hways that are unique to tunor cells, but there is

woRosdMa5¢60M ng in that the tunor cells undergepsooso51348

nmutation(s) that allow themto escape the drug
[0018]agent B taagrttdaherhgmtmeganesinatidmbut ¢ oatilihetdhe ragérts thnte
. ... COMPOSI.ti O nd nmet hods for targeted abl ati on af .
inhibit ESE Ly ol lEgs MEOE SEPEPRAR (7 PROTHEC OB Faetified with
the developmamentt ipfog2@6ibh 51 {ak&0 Brahplkt 6EkutP kKIA8ES iR IS Bar-Abl, Src,

ide). These conpositions and net hods

{ ant t
Sre/ Ak K6 e PG Bt ke e KL R ORI PSS elrtagheg examples,
the agegldtaétrhts g@ﬁ&%ﬁ;ﬂﬁﬁi‘t&? of R prteit DA othG é)géfgj?gl?thgﬁ biidhy. In

as emerged in response’to a targete ug agent, or
some exgnpless dlelageaict & Sindiphie theecive sipodfytheprotetteand|im other
I T r ' cell
coes, OSSN A8 b O ERERIEE B CRN
compofigorg dasemibechereia aposséin @ndination tiththesx angrte! thdrepeutic agents

i e response is both cellula d hunora In so
o contigl DT LRRETE archnr B infis e Plorp e BeTse Phibensdudons
therape@ti¢ #gen@t € the cell, such as for exanple, a cancer

cell or a cell that supports tunor progression that

has escaped control and conprises nutations in the

GeneraPPd YRR de targeted by the drug agent, but cel
elitmnation is not required. In sone exanples, the

[0019] cel | ulTde Peasticent thaprosear invertiphevilegpinysenlods othebyiscindicated,
> i f ' . L.i i ordi\ngl y,
comenf B SLALMaPtol B0 e b o hAPARL SRR,
microbickgporedididlogia binghamiktrp auylpeptidddemBiry sand éininuhdlag y, which are
conprij.ses l.ei.c aci.d .encodi ng a nut an l.ypept.i de
well kng e oGuqllct e 2 Sheft BERTsrn afrhiser AR i Eelheaice.
such as| MeRDBY FEnYmdlag:, WOk 196 Guhridetal sqesiddle Spadgatide i n
res onﬁigég_adn1n|stratton f a therapeutic and/aor .
Laborafaryolgfﬁ% P BIaGER L& IHVIrES So¥fesTecaripIce St ali Kes- Afptisraic

Press (I986R MSModk §r RaSiSehdll Rl o IBHREAH SRR PBuall RoSAIRL., Cold
exanpl es the i nmune response i's a hunoral i mmne

Spring Habgplahoratery Fsgsh £F998% dirp Mewst Seashpremees: fel poele end Cell

. i Acl bot h . ' se.
iy BFLUOESLPELE €oRSyihPanBP SR e TS g 3ogpsc
Sacchammyoese 6genBxaad/ony Jdanss enabr e s €dldypringdunioe Labahiory Prass

1993 SR S B ERL o ASAO AT e
Broach tha., af%,r(toldl ﬁpﬁi@ abed_dbordidie lP;iiﬁﬁ o2 iﬂ/fdleculalﬂ (B@ig@d A

exa es, the ent_is a sha ecul e or. anti body.
Laboratagy 6’89%@?%‘6@(5’%&’@&%%@8?]68‘%4é%b)é‘l‘é*}d‘?ﬁéulf"é%’ét”éd‘x
LaboratoPeMaReM! thid 888BH BSahitebdkdRid RMiel2E® 1N Qoiddyefefl foGherein as

agents that inhibit kinase activity of proteins whose

“Sambregin):dagTanh Prasecobviedédlprda Jiigayy §rM. Agsbel drbodd 1987,

incudins \GpREHENP MG 000 BERO LEE PSRy ERBReperoh BB 1.
eds., 19pHGHRIoRafd Latek(1989) 4 nibbBEs, ARDKerabiF Meandl, OPI0Rpring Harbor
. e es, .t t t. a 2neral i phibitors
poblicabil e F AR PRIyl (39S FisBoR Bl BBt T oo g
Cold Spring $tantenr € xborploesPret ) EoRigiiting FRehorVIN Y (ittBatfedbd@i Hagkin as
w to e active site of the protein _and in_other_cases

Harlow; g %@ﬁe it st T Frelfpen Cfel‘FeA‘pﬁi Gheprydon
Wiley & Sorf fiRG Newt BorRC1000) hnét VARH:cE FTPRMH bW . dRSEIiD e ., 3
.. herein are used in conbination with these targeted
edition {18RP)apeut i ¢ agents to control and/or elininate the
escape nutants that devel op fromthe use of these
targeted therapeutic agents. Ceneral Techni ques
[ 0019] The practice of theSpresent invention wll
enpl oy, unl ess otherw se indicated, conventiona
t echni ques of nol ecul ar bi ol ogy (i ncluding
reconbi nant techni ques), m crobiol ogy, cell biology,
bi ochem stry, nucleic acid chem stry, and i munol ogy,




Press (1980); Methods in yeast genetics : a
| aboratory course nanual, Rose et al., Cold Spring
Har bor Laboratory Press (1990); The Yeast
woReFNagenyces: Cell Cycle and Cell Biol ogy,pdigddelsRsizas
et al., eds., Cold Spring Harbor Laboratory Press
(1997); The Yeast Saccharonyces: Gene Expression,
Defi Jones et al., eds., Cold Spring Harbor Laboratory
DefinifQnsss (1993): The Yeast Saccharonyces: Genone
[0020]Dyn amﬁﬁ&med:i[e@élﬁ‘ I the SYGHIFEIS, “aBNen' BRI ARY iintcdude BIRACH
et al., eds. Col d pring Har bor Laboratory Press
referenesgupdoss expbicily stated aliBWishg: A Labor at ory Manual |
secon ( 5 98
o 3eoond o ﬂfa L CSHEP AR i pod AR GALLDEE U
cell caramenmi.m@t tanca&(jlls)ld ar{d ImCht:zllrymp@ﬂ@ tirveeld carcinemes, nofa gssue

sarcomﬁz%%é' %gééu as, eitrcﬁlgféangé’r t %:s(t)zjf%§%&e fa\cr%.l-‘ %&c@s olll%@ér

cancerss siip eament mmhnmmgh a@mj)cpnﬁmsmm@oﬁﬁhmrm&eﬂ]mmms
act.i on, § [lis et al eds. Har | ow and

primary hepatig 5%y A FHE é’@“cr%?“féﬁ?ﬁﬁﬁst’ 5? OWB‘F‘?E%F}I Cmtﬁﬁisdre“a] cell
carcmoﬁﬁ% |Hé:&1aﬁ@biéﬁé nédpplsia6 bk ias, MeMhtic chidekOWeRidel Lane
(1999) Usi ng Anti bodi es: A Labor atory I\/anual Cold
100221 Spr i nés MaaddbFeinabraRey s 2l @oPIEIcEc Geepingr idirgagent” that
is targemﬁ th L QLD EnIeanrtﬁaft %‘Ier a%gnttlg)d]?&&%' 9 a@olectiid) QWoAdd lw@t!ﬂ%r
Beaucage et al Current Protocol's in Nucleic
functiopg ifer @heng %rplﬁyn&f@ﬁmtlw by cedl GonpportingctumoNereiveside, in the

case of ,%Qrgcr% ggx}pY%z)% t.l‘%g%&)l[% an%m K Ip?yl%%tgc BI&%.F%% %es%n(?ﬁ% be

targetedh@r aadedl, suich as sc:mgeﬂ @i, drodizelofed heréiamid Aaakinovinhia'the art.
i ncl ude pl ref erences unl.ess explicit
100231 o o 45 b Kl 1 DI B RAARE croo B ol A epeptide

encoded)WithinSa g¥Abmk biTivkRds & BragiRira RRIRS as AL AN $raB@bht comprises a
carcinomn, breast cancers head and neck carci nonms,

mutationdhiat 4 kpopite pRgkeg €T hasgmmergqdswithea FifiG matiop dm essponse to an
agent, sﬁaﬁ SO BSphI&tiE 'aﬁdiblatﬁleﬁﬁé'lﬁ@ lagent PRASH Bhthft foBPERIRs that emerge
varian cdncers, bladder cancers, skin cancers, brain
with a S@aﬂﬁe rtatign g WERaeDIPERS, agprénenaly aH3 popbiytactic and/or therpgutic
I C (11
sgent kU o B S1B0 Ko DBREL, B R e PR PO Bl o ooape
mutantst’e IMutmarpolypepmm aﬂaealsatrefpmecbtm lerae oy inagatasal dseapk’ém wd] as

nef astatic ca rs,.thereaof.
“escapeftafie & 3ifiisf sHERE RhRainanS Ebs ph RO beR Bl Gepide g may
include adrakiﬂncazgﬁlﬁubsﬂith&én lirSeitidh gedeetidnr oM binbtidiEBASof BBfusion of
the agent is directed to a nolecule Dgs) associ at ed
non-seqReptial §equengesSPethas OFIBjrm&S‘HQPW&O{‘ RECDES: AR S8 SrRpiply. pputant
polype}ﬁ‘ld@ @hdt isUnoSHRP LB Or T RE eREALH m'acé@ecﬂi@mhﬁﬁoﬁ; ficx€sponse
cancer. Exanples of therapeutic and
to an aa§rlfolp Wmamaeew@geﬁtosvnt that 1Saw1éhq¥éb¢lgm&§0maiecwzth an gdtret, or
e I
other viflrdr e, SUER, Al AR buy o B BuftE T 8RR Pexamples, a
mutant pdjypq;pm,de ¢hat mknawh tcpﬂhgrgeplt thekdias emexgagh assg®nse th ah hgent is
ide one.. as well as
immndgERRLR ABRHBGRIAR E SRSRERBatlrS Bals s BTREREES o f cen
[0024] a rrut Ats n@d Hehdd, “hdurkanoindhalecfie eginpdé, b agoredgip@eidor a Toll-
%p ci.fic. rrut%ll on in response to an agent

like recgqseqq(Tg BE TEPRPIEHS Of pretale Uiy A6 piichagig h

reported ! R Hss RSP mbl@Patiol 8hd KAREESH Wahlpdh RE8RId Cl1s (APO);
mutation I n response to an %gent SUCh as a

CpG nugleghidn fegegnces; alﬁalﬁosar qobleaprendadRiy € RRT agagistsadipidmgieties,
cell, such as a cancer cell, are generally referred
to in the art as "escape nutants". Mut ant
pol ypeptides are also reférred to herein as
"mut ati onal escape” as well as "escape nutant." A
nmut ati on can be found in any region of a full |ength
pol ypepti de and may include an am no acid
substitution, insertion or deletion or conbination




[ 0024] As used herein, "adjuvants" include, for
exanpl e, an agonist ligand for a Toll- |ike receptor
(TLR) which elicits cytokine responses of innate
wo Jib@Misdy, and which are reported to be assqgiraishsosizss
with maturati on and activation of antigen presenting
such asdglopsly§adetayide (HS) nuainany andeslsmos) eosegients ofigast (whlch are

reporteg\%) gl@e Stt&@gglgd RNA é ‘gz%wl S %%}1 aléi?east vanF es, suc as

those dedcpiBpbhatsacchari de (LPS); mannans and gl ucans,
constituents of %(east (which are reported to functl on

[0025]¢ 1y oudipetEatian of At pplyReRE‘0r IRckicpcihencogipg the guyant

polype tﬁi&'(%ﬁ:ﬁma%lb% réRicdd 135y & Bl haRshs RBLRILY herem or known in the
0025] Adm ni strationof "a nutant pol ypeptide or

art) “mrmmumt@nawth teerrzouli ingottintendedtta meap Birt the prukaaepdlyweptfe and

sgent kiR R AR il oo, R R o R PSR B o

methochglﬁnlosédshemm Amiweand @dlypcptﬂearaytbhaﬂmthemdjpmrtto concurrently

tlde an agent are b ter
with oSl RERLA G0 B eM S onritioR SRR EL Bmitppty
polypelﬁthﬁ dﬁﬁﬁélﬁid ac1d Ieﬁcfddﬁ%&h’e ReGREE polypdptidd bdhhﬂnﬁm@tﬁfqeﬂdleurs
be adm ni stere prlor t o, concurre t or
days oram@its {@rihsiesttall WHCSFATRlEs: dgatiistragpn aft %%'ﬁwmﬂlwaﬂde or
nucle1c%EidteB@0c@1K§t3ﬂ‘n§ mu&n%l%\atpug@tm@:pﬁﬂag Be %dﬁl!éﬁ b§lafy 8CthE methods

encodi n he nmut ant " pol ypepti de may be adni ni’'stered
disclos¢rbrein omlawndp theont) isprigr tepdmmistragemt the agenfopmsd may
I
aaoitofSTR funs B el b Pl b A BRI R s
known namtcbkrepﬂmdﬂmadn&hyecam ymhfprd:liferanem hﬁmhsr cdlil spkosed
her ei [

00261 51 %1 RsRhegt AT ot ity opd aters aPehile Sflaps thaninpt cguimic

the abilagl st A p&itRle eflpaipplidadalivit ah irfiinudreddontd) @nBHSHBIne ekdinples, a
particul ar i f the agent i knownoiomterfge )
ceﬂﬂaroﬁﬂﬁé%fthugloal IPRRING EERIE-p T SEThRCH@FRIdC oR odt cxaFFsipg fhe
target fo¥ipeptide0 A2 BkAPhiS £ d “REh&bpo iAcludds Bk QR 1iRE@ICS a heptle that
peptlde epitope that is able to mmc the ability of

Mimicsepng @poLRCPEPPI G ¢ prysant gelypertdr iprqtein figt is kpiiie to emerge or has
emersef SO eI Mk S ATl nis o VLB op B nflr
prophyketid agenprSesk migetohes d.aabg dtmgml:lytpi@gpmdg;ter,égngs@d structures of

MHC—pgpé(?e cionaaéexg?]g}%t pu?zﬁ%ve n%mg Sit2s wﬁHtchel'lsce receg Of. Msmetopés can

or~ Nor €
also be Bbfaiell bp @EnepRipk irsiriopr s@tplel of haaﬁeculss Imﬂm dhgmﬁﬁ&:b@&sor

ed vvlth a specific nutatio
Pepudeaamtﬁ?rsﬂt A4S BAetlen MG ErpRsere SR csifon ptfl ﬂ@ﬂ%&?? it an
immun@B8hinse, UG asTHNBLAPERS a 6@ RS mARSE %ﬂ sblYyNhkthods and assays
conput er - gener at ed structures of - pepti de

as descgbpddicaste andewpun ficiafle bi ndi ng si tes with the T cell
receply e
[0027] Qp%eéimreg%oﬁnlﬁélgﬁpﬁ@ﬁ %?hpb&ﬁ'fx 9{% s&%‘go ection” includes

gener at ecu such as
palhatlmg Btgblﬂmmgsmmrdeg, slqvepg podsdayimg :owwempwng@d{m: progression of the

disease SRS ES e AR SLETBY Dot SRy BPUR. Sk Olickfie 1

i Ci nmune response, such as fo
[0028] exa ﬁ'pIrEsorr& eg@hplab,an “eﬂﬁmne allneﬁxplb néemuiayit prtydepdde (aﬂ d
assays _as de crlb(? rein and kn? l(P Pe art.
mimetope thereof), or nucleic aci enco ng the mutant polypeptide refers to an amount
capable of eliciting an immune response when administered to a mammal. In some

examples, the immune response is a cellular immune response. In other examples the



[0027] As used herein, "aneliorating a synptom of a
di sease or infection" includes palliating,
stabilizing, reversing, slow ng or delaying any
and/ or progression of the di sease
“Kﬁﬁﬁg%gﬁgy be measured by clinical and/or sf}gﬁt 3ﬂpgg$“
immune Irespﬁfsb & a OQRA respos@TEn sotilaaples it iiefiineeéspMbe is a cellular
of a nutant pol ypeptide (or m netope
mmjm?ﬂ@$§%ﬁ¥meor nucl ei ¢ aci d encodi ng the nutant

[00291P0! Y PAR kG ck&h, Strfuntnfal A ARk’ CH PRRL N 8 dt’cinEIhH&
an i mmune response when adninistered to a nanmal

human gpgporeleamas Rimates-Rch MyAbiapaneeqs 6nd ethprapgs andd monksy spemes
farm atli e

o N AR o B 080 AL RS il e s o
and catls;dmrabryraasm‘dmmeludmg r@ttmg seo&aarsphms, rithend gmnmqalgs b1rds

it E3RREE o SRR B PR Ry hERRELS

bum;dmkﬁgam@ahmde&&huﬁhmmaﬂdoannnhuﬁmwnpmnﬂﬂme@esnmﬁ amwilt,
ecies; farm

‘}uveml% ﬁfl §v ZCEE g‘ﬁlﬁ\(g th e{néendgcig)g)ﬁ cog&gtg eg &Sﬁtag pn&rﬂﬂtal mammals.

[06030] hor sean "SRRE" feferfRNMbISc1IMEdhtASng 08SoradRéte €Bilches (either
Iaboratoaé ani mal s including rodents such as mce,

linear, gopfoymatienadon bashy qsiigEumegenisgletrminanta g wilbsHnaslate a hasts

i a

T e T R S
and/or Qeélphx mnﬁmmﬁmmmogsea fpamtqgc]m iray bage "iniinunegerd dwlits¢lf or in
conjunétl%\r{en &m agenq(ghalt I‘OI’I(l)Ort%S 1{es aﬁlg € I}Tzasl“har $ I‘?%%gf%ﬁ u%es Whole
protein, tambatg@protdizeffﬁgmeh@fa pmbm;:pﬁpﬁd@ ot ;&Ipﬁdid’\@nﬁm&peo rAﬂﬁgéxe;

p ei ther |inear conf rnatl bot h
may bey RIS GEAED e SFIR R N SEPREEd NG AR B Aigsts ey

be namfa!ll'E‘@B@nﬁJ){gS o BaneBtal cﬁ?m@er@{ﬁfﬁbts%f merpﬂasms YiHE & "hftigen”
e an antlgen speci fic hunoral and/or cellular

md“de&‘f’ﬂbi‘l@’é ADUESBY (19 cAnfiegsoriie arnreparta yelisvesye femarphole
orgamsm' WQHEE the alﬂﬁgéﬂ R GldbciMed ilndtR8), u&%ﬂoﬁﬁs Wichs 3k ﬁﬁ’&%
that pronotes Tts antigenicity. The term "antigen
antlbodleﬁmr ddementh Gleecoby 2ot symtheticrpgplidet mungbopss.ghat aref aya@lmcnpeptldes
r.ot ept:id n [ m r.n pe. S
o Gl e SPELS, SRR 061 0 L5
of antigumnd @l herofn. tHneomds a:tampmes #Antigty ansmpagsedemnahtgadydeytide or is

. 0C rr|n enet i neer ed arlants of the .
ovtainafiE PR 4 AR B0 i i KRt PO Eed it  spcifc
mutatiof M legifdtSe to(d préphylafiit LB@BSthwabsiltic AEént SRR M 3HR nafechlly

di screte . froma whole organismw th which the antlgen
occuITing-or sXRIBRtCA tAAN S EAT e SmA aF b Siagls sP¥Rehordarger, and can
include &itiplé BliRp¥ A 88ich AR LSS or dﬂranfn% SOIR L Ss Erﬁﬁ{lz?sofbout%nsz

syntheti c peptide m netopes, at are synthetic
amino agkie (4. de 9 paplidsh aechas leigerias a &l Jangth geateinringipdipgyemltgners and
fusion pqi?tgﬁg %H%Hc rgt{eﬁls,aslvia fe ge%l@ t \H]ﬁoqg nH&ggrr aﬁlgg %re pérr:{(l) tsl tRereof (e.
antigen ds used EXa ﬁe an
g., lysatesﬁompﬂseté]s oa exiteastt npaiqu:gemlsmm)e Iowﬂ] [1:3 apbteajamdb]hze in some
ant .pol ype t hat to energe o
exampiy (85, S8 b o B HRERRE bt SRt o 1 R o B R o s

from a Iﬁécﬁﬂﬂ“iﬂ:hﬂ atid]6ic afid/mledultg! AP Bitide § irRYRIBE, bubid Aol Maiiddao a
naturally thetic. An antigen can be

occurring or. s
protein, og ffé&‘ﬁF‘P‘ thegeod, 95198 PErteipi %HB@C IHPtc’rnafng‘EF“er% figfherdpan an entire
cell or thibfdoHAGisAUl ti pl e epitopes. As such, the size of an

antigen can be as snmall as about 5-12 amino acids (e.
g., a peptide) and as large as a full length protein,
including multimers and fusion proteins, chineric
proteins, whole cells, whole mcroorgani sns, or
portions thereof (e. g., Bysates of whole cells or
extracts of mcroorganisns). It will be appreciated
that in sonme exanples (i. e., when the antigen is
expressed by a vector, such as a yeast vector, or
virus froma reconbi nant nucl eic acid nolecule), the




WD 2008/ 115610PCT/ US2008/ 051348 [ 0031] As used herein,
"epitope" is defined herein as a single antigenic
site within a given antigen that is sufficient to
bl n i mmune response, which may be a
Wﬁ%ﬁégrﬂﬁurmr al i mune response. Those of s&ﬁﬂ(ﬁg %/0%1348
[0031]art wiAk hsd’d&ﬁﬂ:@ﬂ Fesitopbrads dEfiged HerePista0pgge aitesic kftewrhin a
jtion fromB-cell epitopes, and

given alflﬁqﬁl?ll 5 IlStS@JI &eﬂgF%éE%deﬁF%W@li’Pf’t‘% &/heghoaay be wﬂg}ar and/or
humordD ki @EORRRhD I THobY o LRI &N LMD reBtn PARYat qtd‘efl%ﬁit(f)ﬂc@ Hie

epltopes presented through the dass H MEC ﬁr
differentam gpegnd fomaogl@efrpm@pcqﬂcﬁméom mduth%wmeapresm ough
the Cl ?stlchgé orhj & ﬁ&h opﬂbbt] i
© aam A T cel g's suc ggﬁvaa%crmf)iff%‘t oxXl gplébpmrg&med
througlilthe ¢lqsthMilt1€ paBwiay. éipn@r@libje a Bagdll epitop widleineltidd a desist about 5

ion 808y 512804001 L A LB Ly B ASce

Iymphoicire (Gm) egﬁnpdmﬂl brehale it Rt @brﬁlt Th@taniiso aedseamf { Bdjber Tecell
T cell s capab) e of

. fo |va and Lif
eP“OPeraé[?a é Qﬁy e A ATHEI LS P taRe that
is more'ﬂﬁ%&"@e'f&n acB¥a 'ah@ Bfip Wp/ﬂx%el‘ ESG @8iblel o7 E‘eﬂé?mzmg %E]hssexpressmg

will elicit ablation a target cell i ncl ude
the mutpted palypenige uNormallygan epitgps wbosaépwmgm by Taslls will dicit

ablauoﬁl&a t%%of}%]glﬂvﬁ% ?JPIJ}@ 1RGhdLR abd? 9364 16 aMER 1S rs‘ﬁ{;ﬂ‘as 89, 10, 12

response” or "inmune response
OrISamumanﬁSpolypeptlde (or n1netope thereof) or nuclelc

acid neo the.. or .nugl e
[0032] capab e og I|%noll ng%%rol}é{%ﬁo%l aé1 155 cﬂr SWC(:%SP Dgffc 0 &s
mutant f)ﬁiﬁ(p@}ﬁdﬂpﬂr mmﬁto&lﬁneﬁfrof)amnluslem&adﬂh@dmgahe ﬁﬂﬁp?ﬁgé {(@n
i ncl udes

n ol ypeptide or nuc|eic acjd,
mucleic gl ¢ E@Lﬁ%ﬁ%‘ﬂ} o B b PO, T By I VA or
antisendeGNRY) SLcdnijRkitbh COBPHERSa bbGpdpaly BeRiciediCacid, tncBRIBE the
exanpl es, the i mune response is a hunoral jmune

develoaﬂ@@wﬁ%ammﬂ of greelleaeimpnes resppesc it Fespamizesiuprlypeptide. In
some clafPRANBE 1&%3115 ﬂe%ké ¥% 2 RGlord %ﬁmﬁn@%@n@é ]!nggﬂﬁg %xam[ﬁes the
[ speci

response. ne response may ic to
cellularpmmane rqsmnymcbliﬂi@@lly bwtudeni butherahiotmumegespeest. Thignmune

respo'nsig ﬂﬁg P8 e%ﬁ:P [% tg}lt pozj{p%% (P f)l%q}u?}/s né)gf‘gﬁglﬁ%} r"ﬁ-} |1$1]19nu91£

uctei ¢ acl
responsp diaymehtlledé),y adﬁﬂmktmtmny)f d atveait pdilbq&hptlﬂé‘, foe asdeit ﬁc1a Biycoding
facet of .the onse el lul ar
the polypRlils G bl A U pRen aay Fise Pt angse (e

ceuular@@@p@eefdmtdaaltr&b@ohmuﬁsmﬁ@p@aﬁmm) Bs &duhaPdiSe MECinhunk e

adm ni strati on of the polypeptide or nucleic acid. An
responsg ifniif abseresiid sserdirpisition difheelyrpiidy e pasleie agige dnfipgune:
rpond GROR0S itk lfc Syt SO R ERRTRIRESS
Encommssgd ovidin o pwisertt inyeptinreare cpropepiEps indkssqaiationiwitbtagpetant

. e h ta
polypep%lg? 9)? 'etéygé {h%i’%%lf) FIC nu%?élc?%cef@ gl%ghllﬂg ﬂ%reeng%%nrﬂ 0 Pyp[:]a&igéﬁl%ehmt
ﬂwinmumedmpmmeln " hunor al |nnune response” refers to an

response d at antlboﬂ nol ecul es or
190331 § Ui e@@ffﬂnng RETF TG AR EE Srsponse
mediateld BY aﬂﬁﬁda@ nhdM‘dulé@ ®r hﬁhﬂuﬁdg@cﬂﬁlﬁﬁs oz&ndb@@y ofsuse bt théi§resent
subt ypes and | | gA, and
mventhng@m%{b? %FéFse%f ﬁr{@ﬁ SH s I%ﬁ%%% Brahlgg‘@bbﬁgM
IgA, IgII? FinHREY. ARRBHAR:s FRRBBRAS Iﬁcqlu&@a{nlubé’cﬁesr@ Wiar AR ARM¥sponse
responses or serum neutralizing antibodies Wth
as well psgggyaery ap@body\mespou®s o1 SEUD pcntra%sme O8i@gicg 4 8Vith respect to
i nfectious di sease, antibodies of the present
i nvention may serve to, but are not required to,
neutralize or reduce infegtivity of the virus
encodi ng the nutant pol ypeptide, and/or nediate
anti body-conpl ement, or anti body dependent cell
cytotoxicity (ADCC) to the nutant pol ypeptide.



[ 0034] As used herein, a "cellular inmune response” is
one nedi ated by T- |ynphocytes and/or other white
bl ood cells, including without linmtation natural
wdebd/ 5616 NK) cel | s and macrophages. T-1ymphgeph@Sedisisas
the present invention include T-cells expressing
infectials mhadsb,@tnafba&meif Ither presept iaversioh unly tserveto, gﬁmﬂaﬁcﬁi eéduared to,

rece e [eSSI T-cells. a be e
neutallzf GERtie 1§ RE TR Bt Phecdintdfe PobmaThS-be e apetiat
antibodylcolnplaHaE Y &fibod¥ depbndedk bl cyddtBxiRNAEREE NG Me mutant
produci ng | ynphocytes that constitute a part of the
polypeptide} - nedi at ed arm of the i mune system T-cells arise
[0034]7 T OM AITRIYERid Y FRHRENY uBQ%E SPs&¥i8 bk hbQTE i}ﬁ'fbone
marrow to the thynus, %y undergo a maturation
lymphf-pm@ aglongtftbe whith élocm celbst mghldm(g withpni lonitastonoamsal killer (NK)
cells Apglggql ?elyringho% éeg gﬁhia ggﬁvrgggénaxﬂélblgegf Aoy Is expressmg
alpha/batam otirecefotr ISMﬁlhltOﬁl‘ gmﬁ:mnm‘mmee@pm exéssihig dedellls andsmay be
ith g%iggered whe g_antlgen binds to the | ynphocyte's
either efigetPEASUPRIESRE GFELS- 1t s known that in order to

[0035] gener Ak @scll Ko, “TOSRARNES s GMI-GAF 4 Hbn-Bftibody producing
synt hesi zed w thin or introduced into cells,

lymph%ﬁvs% @au@nﬁtltyte LRSS %d:enmqsh%%qr{n P éptipmgage BXﬁtQIheT cells.
I
they unflengo e wafitratidn m@@@scmglﬂ tha dwp@thmm fhyrmc hormones Matulmg T cells
i 0] c Las pr.o
becom«%ln‘?:\g %%cc%}lq}%/ettﬁn?b edé{ll gpalbﬁ{)%?r oerﬁ% 3 bmd %ea:uce%mgen
Acnvatfunommiman@utr@eiﬂm Déclicad ‘r@gh@d dAthphrﬁﬁﬁgaemhdsj@&he
bound i nt -1 or. | receptar
tymphog i BEPHERFPOB s Ao I e PEERE § eal esponses,
antigen@ist BESYnERGES wikthi bk ﬁﬁ:{@iﬂl&d_ﬁld} )éﬂlbhﬁibh’éqﬂént@%rb&ss(e@m&
[ 0036] As used herein, "antigen-specific killer T
small pgpfides by the prteasorgs corpplepagd h@nﬂocegﬂ e theendeplashier e n
reticulbB68lgi S dedreWt pARREY Sor P& h&bdidtidnQbitPRRbE de

anti gens pr esented i n association with protei'ns of
histocompatitviME complet () sl Eproteinsn tAllgenag vl pHipaptidesantipens may be

' f
inroduaRbEh B8 oo LA bl BP0 ot o M g Mnc:
pil recepltmrs: oFmnctionatly eelbdariynmapy iddwlea mtiggespdcifictdyoteanText
| hof V\/Hﬁlb menory CTL or recall CTL to refer to T
ymphog ¥y @ lip ave become reactivated as a result of
[0036] I - eXROiH deieth, SititigBeBpaaFicdielldr TA&IICT, OSTLT RACE JtMBxiQT-cells”

cross clade CTL, CTLs of the present invention

as used ingefn fger sl Whih Deysssperificky f pepiideiaptigeag presented in
associa@St WRIEProRRR U et 6t tRinah h&]k@éﬁe? ﬁﬁfgeﬁsrﬁ‘ﬁﬂl) ' aQ Ehe roteins are

ronote the destruction and/or si s of t he
referredg(q i barnanisnfdEs eﬁﬂwmqsentheveaa@m@g e @stmil mhmeldrewe
t el
becomeqff:lg%ea Iphcggc an tg;%g )I/IFglk I‘%ﬁ%tggt%ﬁ C'ifllqg dn ﬂ{én?%g%ﬁi JT &1 CTL
to refer kg Fictlist thg havelgacomh agpetivaiéd wmambirgf rq:}bxposmm td amigen as well as-

cross-reyfitye i isss B G- GBS BEP RESens SR Fagornelade CRft ppeCns+T

cells. Afo&eited SntigBi@bpeR IR EiSsSofl (e @esdnoﬁﬁentﬁﬁlpwh@é tHerdaktAictivn
resent .i nvention, also refers

andlor 5 PrieHE GEBE MRSt PUSTSUHSEh BGHUCERT By hidher CRb apespecific,
block1n§?§:ﬁ en@htry viaQbdretion ¥ d8hollin&Lini T yREined Achi@in w1thfout

ate the function, and focus the activitly
limitatioromagsertiagt tiflefpragtry praten | St AGE- St MARY1 Bsandi RAGNEGS rrpd
peptide in association with MHC nol ecul es on their
surface. A cellular inmune response also refers to
t he production of cytokinds, chenol dnes and ot her
such nol ecul es produced by activated T-cells and/ or
ot her white blood cells including those derived from
CD4 and CD8 T cells and NK cells. A conposition that
elicits a cellular imune response may serve to




[ 0038] As used herein, an "imunol ogi cal response", or
"I mmune response" enconpasses one which stinul ates
the production of CTLs, and/or the production or

wskhbd/Magoon of hel per T-cells and/or an PCT/US2008/051348
ant i body- nedi at ed i mmune response. T | ynphocytes" or

secretidifofcelubl faciom thad sepgpndss brﬁe;bﬁom dcHlimian gmlnymhiftﬂyﬁ ]ﬁSSetlh at

mvenuogfﬁlg% éetf%:} Ect %W,Egnq-gp@g{ﬁfztggsﬁpr?sg é)f(fciﬁe ?d l%rtntﬁ%i[‘fljlxp er subset of T cells.

Helperl'wmnb a&ys Bép bitabla@itey Rh&idn! 4D fobe tROKE VIR NspeRiflchgfector
mus, where they undergo,a maturati on process under

cells a&aﬁet ¢rlls displagine geptidsympsodgiorongs M Gemalecyleson iy pusface. A

cellulat Mﬁﬂlﬁﬁ“r&tp%ﬁsera%'r%bé 8l p?@du'cﬁ&{ S8 tdR¢hel, RnMR5Minds AR 8 Sther
mbers. The maturing T cells beconme | munoconpet ent

such msbselas padudae by aetbiatedtlycells andd oo ghiewhiteridodsi eetls including those
denvedsfﬁ’ﬁi 'd]jAP ﬂ@b?ﬁ @elg’%\i}g LR O{oéﬂgﬁﬁg@ﬁglgﬂ@?tf !ﬁéetﬂlar

STs 1 gere en an an
immung wmdntse yiiag' ssrvs ur feagizer emepnal by tha ptehentationtof e pofypeptide in

R e N O TN e o

directe@iit, Of AL ROIGEFHERN G ANASEL A@HEIr duSfade. 0B APAEHH, inDiehptcific T-
conprises a nutant_ pol yB@ptl de (or .including a
OeREreS

Iymphagytise eEpRe ssperie ihtlioat fod fp igpupized sk
[00371aci d gRE AR %r bk e ﬁmﬁerahx@@ﬂ%hgs thR@hulaf KRAWRedifed

emer ge or has emer ged W a specific nmutation in

immunelegisalrswonss max bretetpaineil by amamber ¢fraaiabis/ ke 1o Gegensuch as

o LT R SO B0, RN G, PEPIRAS
for T- lmhonytszt mmﬁo lﬁorahe arigec e sitizalsubjocta Snetnarsdys meswdlt s

ko i 5y S B aep vt dr el R PR S AR R P

Eur. J. (W05, (ﬂB%QﬂSG@-ABﬂG noHaqgahods of aitRasing lcanmeﬂﬁteadlﬁmune
ble of eliciting

a copposition thag. is capa
responsgs B‘PB‘S’F REasTERenG P4 P?Fi‘ﬂﬁécift@%‘%%fgéﬁ"%ﬂ? S?qﬁ?t@n.bg Thesl!
populat'i(ﬁlg %rrb?%eakﬁ%gﬂt%? epERA-sPRIE/E Dcelle @R BY MRGE trfmer technique)

nposition" refers to a congosmlon adm nistered to

(rev"leW&d hﬁmmﬁb%ﬂ 1Y BJ» @ed Odrallpghen, Chd Jilsr Mednl 8H1O0H0Ed BT 1
1998: I\Eéh‘é er%ﬂfé‘ﬁﬁ% beg‘?d‘ IRRSYAIORS) Y%d%( EE%@% HAHE A et al, J.
an e pat

gen ogen or one t as not generated
Exp. Medh I&ﬁ“BéQ:BﬁSAd%’ﬁrmne response to the pat hogen to

prevent ease, Suc and infection or .
1003y P 7\ Ry o IR a0 SR AP ob Tt d5e8so
encomﬁamu biewhich ktithilates Begedduotiorosf CELS, Afdiaitth®protisetion or

t el RC ?Rpgnt ed) . B(gfﬁ\ﬁhﬁlil %tl c. conposi tions of .
activatipi g hilpeg dells ARl 4R G s YD ESIHEL BB RS TPAPogigindr mghocytes
or "T cdils® ke o 1afibd Ay Pedtivk Mg IR y 29 Bat &fnssrutaj aGfatt of eVl Cch

t hey have been adm ni'stered. [0041] As used herein

mediated;apa o4 e e SRS k sebls ariseiemp gmmatuse ywheryias e migrate
from h@HMRIhSL&S gpthé I %&8&1 g‘hnﬁlﬁgé a Ikados g?c%@is%‘ﬁherttﬂe

cancer, ne exanp S progres
directiogjof ém;ec htvratoees [H0d 2hermamselmipbesies rapifig divadencreasing to

very largé Mﬂérg.a’ﬁeogamﬁhmgﬂsz Becom? wu%ﬂipéggf basede net\:lgir ability
to recognize and bind a specific antigen. Activation of immunocompetent T cells is triggered

when an antigen binds to the lymphocyte's surface receptors in the context of presentation by

MHC/HLA receptors and co receptors. -
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to the process of adm nistering an inmunogenic
conposition to a |live mammal i an subject or host in an
anount effective to induce an i mune response to the
woERMPAsSdhi on. I n sone exanpl es, the i nmmune r{SPEHBIR051348
i ncludes a cellular imune response, e.g., a
[003%9]cyt ot &sinsedlhetsdh,| anr‘Gamomsenic lchmpasitBond Xanpdmyssitioh ¢hat

i mmune response, i.ncl udes a hunpral . responsge, .e.
comprisiyh RS PRPBERHAEI GHNCIIinE § FEmERRR{ B8 T SpiffRheroon or
nucleid RERAOSEng he Mi@as pbghéptide Rt 1sKndwn ANEIndIBEBI iRk emerged with a
response. Yeast-based conpositions and net hods

. ONnSe¢ i
specifig @@Etswno@mﬂ’eaﬁ Rethgripeatieandéypronglacts ageny ardmay or may not
Vel &hRan@nst g&ﬁ&k'ﬁéﬁﬁﬁg GRIPBEH HuRBpdl &0 Rk a
com?r_lrrut.ant' pol ypept i de that 1s [I}}r?lom to el?reir?%guor’whﬁalgeﬁte
adminigtrasion efithaicompesitigyde jafmammaltresultpin thedevelporseoltaelmlar
. . i Y t.or"
immunf 38 Rorpe EnHRFL AEhEt RndyhF ol E0Thint ERERYE BimnBEpepse.
An imhuiogenie corapositiominahaes & compaitiontba st capably efdiciting a protective
spheropl ast, a yeast cytoplast, a yeast ghost, and a
Cellma@%ﬁ%‘g’lelr‘i?ﬁjﬁ?sey@é 18 %ﬂ dextract or fraction
[0040]t her eak usddhet I pRPAMRERSconPodiBastrefed b aQOmBEaSdn

. .Spheropl ast is used to prepare the yeast vehicle,
adminigipreg fp 2 pemgobie) ThEstUPCT Reib gy epaEally paiyg s has not been
previoBKANBLEE tSARRh iSRS E}iécﬂa&iogerﬁ&l Fhe MRk BEU| R cERERA DGrBGve
i mit ant pol ypeptide, such that the polypeptide is
immung xgspenss tthp pathegenye arevend discasor sugle astansgyaad gyitction or fen
: . I t. Lcl.e d i e f .
infocri IR EPIR oESont EaHER Fles BECHANE 2 LOMRRAEL S SR i
complewdpelventdds. Blaphylacizl cenfppatives of degiressal ieedntidn Ho aon debasarily

roup .consi st.ing of: Sacchara es, .. '
genera B A6 IR maH b Btost R SOET hevhashbren desipiriad
[0041] and Piag hkedl heldin, SeH¥EapeX I GoositibilEreacio RAbAPYEESn | S S.

. .cerevisiae. [Q044]1n general, the yeast vehic]e and
adminigiered iy a POIsFhadiosfaatds bt QIR AR i IYNATIPESHRF que
progre38BELIdRLNeRei . I n some exanples, the yeast vehicle

is loaded intracellularly with a mutant pol ypepti de,
[0042] | n ot e msashheraptt. dke termh sinprpprizatiopd [ “paprireeor “‘gmmunized,” refers
. . no . A t .
o e FR4EL RO SR SRLRO LSRN | Rl MRS bt o
host in we Ainciue céfoetive heindutcaantimpoing pesponsd éo dic eompsiiina tie soriy

m xi ng. hi other .exanple t he nutant pol ypeptide .i
examp e r@pe TRARER Dy driErs Epbo B e kgt T cet
responseN@n yR@Sdxat@lek, the inyBasd resphes inplbdsta Hubnal Wiipoike! )€

.. yeast vehicle was derivyed. [0045] Accordi ngly,
antibody PERANGURR- HB SYNH XARPIGFe DS MYMAT EsRRseicleehith Afeldar and
humor2f¥pdRast cell (e.g., a whole or intact cell) or a
derivative thereof that can be used in conjunction
with a nmutant polypeptide in a conposition, or as an

Yeast_%géd%\é?ﬁgsiﬁg!kf}emxt%@odgehi cle can therefore include,

ut | i , alive intact yeast

[0043] i cr oBroyaieil dencini are ygasavepwas tyeaseldhidiaand geast-based sompositions
companent s i ncl udj a cell wall a killed . (dead) .

trat o TRANIA o HcIeR i §Binglee of il Bt aBE i

mutation i kddpbriag to #h agers tAsspbehapinaght tdrin. ‘Geast Gecyrasid ‘Gehdt vehicle”
| acking a cell wall|), a yeast cytoplast (i.e., a

are useq BT RBrob  RE T n RS ST P YotR 4 Ve uhgpplast

a yeast Gﬁ@?lﬁst,(d yeist ghBstY BRISE sub&dITuldr 64t HBmMBraG€ kA tradBb fraction thereof.

_ nucl eus and cytopl asn), or a subcellul ar yeast ) ]
In somegFBPE 2 ¥oRbt AR OF ¥east PAOPGH it R édPrepar & Yeatt aphiglg, which

to previously as a subcellul ar yeast particle).
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[ 0046] Yeast spheropl asts are typically produced by
enzymati c digestion of the yeast cell wall. Such a
nmet hod i s described, for exanple, in Franzusoff et
wodoos/11bRbh. Enzynot 194: 662-674, (1991). Ye@Sius208/051348
cytoplasts are typically produced by enucl eati on of
in somy eestpleabinpriscSuoticis anegtidekulsendediog hoenhtarft polypopidp| sech
1978

hat B ae R PO B ok b S B b dprh e

the yeaptafeﬁf:&hls bbz@able froty:Sieth- e dge i GeH:a Nn oﬁt& eX@QeNOk yeast
| east some of the organel | es of that cell.

contain a
vehiclegy phaigahie %fﬁﬁ'oa yeastselected fam the gionp gonsisting of; faccharomyces,
Schzzoﬁ%@i&?&ﬁﬁfef KhvePdmyces) Hapbhita, CRRIMYa #R8PicAE OB s%ﬁ{!edexam les,
(1983) ‘and Bussey et al ., Bi ochi m Bi ophys. Acta 553:
the SacehBomy@s (s TYpvisitesubcel | ul ar yeast menbrane extract
or fr f t
100441 2% ks B RERL RESER ol Eleth e B R ANy any
techniqoe, dESbBb@ifhe&my ki spme emmplas:l |tlregyea$tzve1$1c]|e3mlgadag ifitrzeatitlavky with
ammanst Zp 0 attgral st menp ne (?ncro rticles
R S e SR S e
covalem@rtah@d&d kiiaedsovaOs enSket hd(mbﬂanextah@ea,rthe ydaod Je@dROind the
eseal ing. A method for producing subcellul ar
mutantyé]gg

Es el rpine dsotess AgheAnEpRiypeptide is

BX bdcBfbRah 6 YeDeebnidios b3t cellidr FERADGISRplastGT
Nkt . IR S0 il Oor BT (1°991r'§ oqi‘*“nafy’ “al'so
which the geapt wbidlonas &fivgdast menbrane extracts that contain

t
00150 O 0SB ST By e

cell (e.prepholavt mtacocﬁelll) hlea #@astlven@mboﬁlﬂxet @ube asﬂ:l in bd)l‘gunctlon with a
ant i inter pa st .can
st G R B 1 bE Pl e BT e e R gt et
includef mmﬁot alﬁhle@ €)a live gt @&spmpird)cdg&mn[l QR4 &]yAuy colE@Stng all its
trai an (P ce a yeast vehicle of the
comporgpisdpclydiny & Gk Vi o beBdea GRiaf R peaprEa, o certativs
thereof McOldQRY: d3BsE §he: o!ﬁﬁa%t (lpel ) ?gast S108&i Y 2 &dre1) G RA§RSioplast
Asconycetes, Basid es and Fungi |nperfecti.

(ie. a yepsticell frgking geel @fal}@a%ﬂucéqqshuarygast@oshar@patyn@fgﬁﬂ lcking a cell
wall, /P8 M Pk gmgsﬁgf olCARbER IS géast h@mﬁ&ﬂ@eﬁ@ﬂ&lj tfition thereof

nonpat hogeni ¢ "'yeast strai are used hera of yeast
(also refoymed tnprevignslyigea subcclhléar(}'@mﬁpsutmlebns and net hods

[06046] ((j:l\; Clc z%gs 'ﬂ%ro%iasttsl nectlgﬁlg%} C 8% ah%gg%gg ﬁ)a th yeast

cell walKl Snyoher mﬂ:y@das deﬁrjbhi dor eRbmﬁI&t ﬂ}f Ethl&usoff et al., Meth. Enzymol. 194:-

o674 B B A o B el Ao b oS G PR, Such
a methoﬂaﬂﬁﬁﬁﬁﬂxﬂ fdPlegdthple 3R €058, hmp SRRED MR SRS, 4hn4§951a 978).

anpl es, a yeast strain is Saccharonyces. Species of

Yeast 89%%@6 stprcailn §rqdﬁ%qdduere%aléwwelébzeé@r &ppd pedleand can, but

need no§%‘éﬁtt3ﬁ1ra9 IUGESmE héhﬁ HERSI oF thatBa :ﬂﬁh GlURRNS described, for
Candi da kefyr, Candida tropica pt ococcus

6xamP1¢,almF@nmSpff euily gt Biwd cfchqsz ﬁ%ﬁé@%rﬁﬁhi (W&ﬁimmaey etal.,

Bzochm?%?%é A gﬁ%e%&r anfil) 2L, ac{ﬁ%&’:elﬁwﬁl&b‘.@g%g%%%agg extract or

fractionrirad fanies W aryeaslt aetrbsgane Hiat hichs qnﬁatma:r mm:leuRhoqmmsui dlhe
. . rubra,. Schi zos har or nyces .and. Yarrow a
particl i 48 474 126 G Qg S 7B A DEPHBbEL HA T g pregorane

to nucrdﬂéﬁ:&%s%ﬂﬁﬁb&ﬁby 0@ cdléh & ofidr ininbrefe BHRKRAGRBOds kNBRRS o
types, etc. that are neant to be included within

those Sktﬂfff‘éi ia fher st EflomisA &y repEitisedt mpfhod frpradeging secellylaropst
species include S. cerevisiae, C albicans, H
pol ynor pha, P. pastoris and S. ponbe. In sone
exanples, S. cerevisiae i} used due to its being
relatively easy to mani pul ate and being "Cenerally
Recogni zed As Safe" or "GRAS' for use as food
addi ti ves (GRAS, FDA proposed Rul e 62FR18938, April
17, 1997). In sone exanples, a yeast strain that is




mass of protoplasm produced by the nmerging of cells.
It is noted, however, that incorporation of a
targeting or fusogenic noiety into the yeast vehicle,
woMdbd/Asdib may be desirable under sone circungiARRER051348
Is not required. It has been shown that yeast
membroghixtiags 1saies:r1beadoﬂ e;xamaleem Iinzinyoftietratly Meihc Eeglros 104062~

674 1985 9fvmae 1% ik elen S N e B T B Bt i somain yeu

membry@ARitiRR2Ad VERAPRSINtibONS expragbd feRgbiaTIASI thé GRSt prior to
i ntended for direct adm nistrati on to individuals

pr er@GBPE@F Ye3st gemirang pgtact. dhe aafgendof iplerestip gt plghe extract. Yeast
can als&lbé aeé&dpoﬁeedfdrbaien%e oy da@aﬂﬁg@ ek p§fideych

as a dendritic cell, using a nunber of techni ques
[0047] k nown Az yedsbsferingdn ieaged te profcp treaspydhiple efghe present
inventiGf! m[%stc‘z{rg il aﬁlar[nglgl%g}ggﬁ@ﬁ% &%ﬂb&&{gﬁb %nﬁBFthYe%%ﬂsses.

vehi cl'es and conposi ti“ons conprisi‘ng them that
Ascomy:@tqsr Bssgliemhydegastd buegi dmpafectip SV hileepthiogenid yaast strains, or

dm.ni str Al so provided .are

nonpatgfhig it} 6Raf G de PREND soBissRrEr R P iefy TR strains
are used. OGEKdr@@f Jeust sOtink furas: lmiﬁe’adtﬁnm@itﬂy‘)ﬂﬁﬁﬂlrd&ﬁo&s @fsclosed herein

adm ni strat |q%g to the aninmal. Thi.s woul d i nclude

include, Sggeharqmmycet) Gradid AwRIch FaR begBOsPHO D BIRCOR s endre

Khuyve¥rnkyBesOPRhial R@odo?&ﬁ%eS@ﬁzomﬁar@%%%nM&ﬁ%@ 19 sdne
known or expected targeted or prophylactic agent. In

examplen gcast s inglpde Saselstronneer.(Gasdids obenserulerichie gnthe
I e
SchizosfrBhd g, 1R SO0 EkarBARCR Lot S MSBRNANAIEY Bocics of yeas
strains inelwgdé Sme*hw@hesescvemvam Sdﬂ:riae*oem p@”l:bat@tmn W&indida albicans,
Candzd%%ejﬁﬁ?dgngﬁ {rﬁgzc@a (S;Wt?]cgpcus 1SR é,‘ryp é)rg?cgcgg ro‘lé'osé%isczg? ge
Hanser@iplohid) GlantilRi mlWrMW@berem@m Faugtis, KRgsdromyies luctis,
nmut ant pol-ypepti de, n‘é %r agnment é SOGOf t hat conpri ses
Kluyvergmygs uqrapgninsoyar Jacfisplichiggastors, Rho 5&t vehicle
SchizosaQMRFdnBicPpddtbel 8RASKarANGa PSR, DOk Y@Wz{ﬁ_pf&latéﬂ that a number
fragnent ther eof that .conprises a nutation, or a
of thesqyipagiesigelude a varicty pf supspegicy dypes, sybiyPes, eic| that s meanatd bin
1ncludeW1ﬁhr%c ?e%ﬁen%& Lan RobMPERk ﬁé(;sr y%s{ﬁfpé&&%ﬂémde s.

her eof that COfT'p es a nmutati on,
cerevzsqav,)c cdbtyceasﬂ pwéj’mcupba o ppyrérss ang »Shgcmlea dn aomne emﬁlﬁh S.
cerev:srflﬁ ‘fs udsg(? dﬁto 1% ?%m ?'agtévnyt t%nt footgaﬁllﬁlﬁgtte Iagg belg%e&'} q}%l%nt
Recognized da®afd tof AGRAISU Fanisy ad fobd adilitihern (dGRIAlScFDAI ﬂrt)po@dﬁd Rule

S hj cl e and | east one nut
e, Reiialos's Sgaﬁéﬁm?lﬁ% PBT™ 6D TEbfrATblaof Eplicating
plasmid¥é Apar@iBula®f hidh BbpERhRRRr | Qatfth § RbreagRk b aFdiVishBéd Gther
dendritic cell, erein the nutant pol ypeptide is
useful Slfé”ﬁlé‘ﬁvﬁfet@o‘éfﬁfé?@éa&r has energed with at |east one .
[0048] speci fi sgn{él&% 128 al ydadt %giﬂ&@ ofthk r% %Wlmeﬁhér@fs'c%b%fof%u81ng

targeted t her apeuti’c and/ or pro actic agent.
with the cell type to which the yeast vehicle and mutant polypeptlde is being delivered, such

as a dendritic cell or macrophage, thereby effecting particularly efficient delivery of the yeast
vehicle, and in many examples, the antigen, to the cell type. As used herein, fusion of a yeast
vehicle with a targeted cell type refers to the ability of the veast cell membrane, or particle
thereof, to fuse with the membrane of the targeted cell type (e.g., dendritic cell or

macrophage), leading to syncytia formation. As used herein, a syncytium is a multinucleate
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[ 0052] Such conpositions can include, one, two, a few,
several or a plurality of nutant pol ypeptides
i ncl udi ng one or nore i mmnogeni c domai ns of one or
wombL8eibant pol ypeptides, as desired. As usgeH&iRiRi34s
pol ypepti de incl udes "antigen." As used herein, an
mass ofpotaglsm protbicerties thamergiog of ais.oft issnoedphew evef, plegp incdmoration

ot u oy Rt TP SO oAU GPOr | R By

some cﬁaimhftﬁicby 1s0f0€ Hquired I@has&)é@ﬁ KtetnnCiBdt lyyast @EHiMEare feadily taken
el lul ar corrp05| tion (whole cell, cell lysate or

up by d&P@‘FtE?pﬁegﬂ ag el &5 othgrolls GRFh SESHIRBRESSdr gani sm | ysat e

[ood910r di %&@Vﬁﬂcl@@éém% fordndREPRRY %ﬁﬁtb‘ﬁsed‘%ohipﬂélgansofncludmg
ot her nolecule, or a portion thereof, wherein {

compogternsgetandsd ifey] ctl@cmdnamﬁrgm 1o pelbiiduats subyjaefrie of gy fyerancer

BB AADE 65 S FEURE SRS o s
numbeidf téqlmignersitnionml ta sy sldbem)lhebwst purtth atiineni skt el

ousor 2028 B VPl P BT ERa B bbh

comprisadt tdapd cRie paltatp pplypelRisle fordmikitigontt 4 @eR/mal. LA!lsebro&ided are
ncer Resear.ch 64, 5084- 5%@? (2004), denonstrated

yeast vglicles ap f@%’Q?Sl%%é&n’ipﬁﬁ‘ﬂﬁ %&ﬁ‘?n\}’\’ége o fpree pptant

polypetldes tdr afidint@latioNBAh@hB fal. MHOGoHIE FRAIYE §east-BadcH WRdchnes that
expressing Ras oncoproteins harboring a single am no

containgeytant polyaentigas with en%é@a,l thece Qe PMOTPSeaRE atanietogiinpvn pr

ST VOSSO0 MR L UL i B

mutatioamilmotharcispecta, ﬂatye@m sehifles gyntim g»lw@sczmeawtdmm ar mhe:r aspects,
ast vehicles and yeast-based conpositions
ﬂlcyease} %b‘%f%?%m% etegﬁ?peﬁ%‘f%tboéﬁtl de(s) that is known to
[0051] ener gk somewhimplel ake @iRjogieidn compispOmse tidre aflthagﬁ[ttwmg
nd nmet hqQds for uysin tlhem o.elicit an inmu
e§‘;¥8??§ xelfige porappsipgpcldo g upich &%"Od%at%ﬁ%‘e"”&é’é‘ifﬁfftes

polypeptide, 4 MBHSt heRBPMAEcInSprReLLmhtatias, o FRHAGIch&sponse. I n
some exanpl es, the i mune response is a hunoral

i shrssterchicls coppsising Rhlepit ese mutat pokynentide; & Sipemert theseof
that CO&%}@S Eﬁlu'tdﬁbﬁror%%nﬁ%]}%r al. In sone further exanples,

yeast vehicle Is engineered to selectively
dol ayeast Wheclram asgmratloo vdsit least coe irfutany palgpeptiis @ fragment

thereofa'la ccbr{‘}i rgse S&ra"rﬁﬁ'}]?' e conprising a yeast strain
pro uci g A hetst ol ogous precursor protein

hava ﬁgas&vdﬂidﬁ&@rﬁ;ﬁﬁgl’ﬂcm aidwhicke siiotie) 8 ildast. onSuaitand

ast stral apabl e. of correctl rocessi ng, t he
polypemlE A e aten it 3 Baeron e abeay st Pt duct

intracel Rl @ty8hid-a deA@BE de); sOME exanpl es, the nut ant
pol ypeptide is encoded by an oncogene, such as for

Bl ansRE velngle ang t leastenemaingt RalyReRBdaya fragmensshsrpaidhat de
cornpnégﬁ a AR roraa %;quad%a 'iﬂtﬂl@a grlﬁnﬁraq{eﬁhﬁu@egﬁr &858 the

cancer cel reparation o Vectors
mutant p@mpﬁ*r puinded t¢1 eneign ophas eownged svithi ab hstowrppécefiogutation in

resP()nsX & zicﬂr[]mmnsr&?olﬁ Nig: tﬁg&ggﬁl ra\f)gmc zlnﬁlor prophylactic agent.

[0052] Such compositions can include, one, two, a few, several or a plurality of
mutant polypeptides including one or more immunogenic domains of one or more mutant
polypeptides, as desired. As used herein, polypeptide includes “antigen.” As used herein, an

antigen, includes any portion of a protein (peptide, protein fragment, full-length protein),
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in association with a nutant pol ypeptide. Such
associ ation includes expression of the pol ypeptide by
the vector, such as for exanple, by a reconbi nant
Wd’ﬁ@@hsmbn”OdUCt' on of a nutant pol ypepti dedrgs2em/s1348
vector, physical attachnment of the nutant pol ypeptide
whereit dlctmaemes:nabmra]l)amd;ummgl mgymhetichlﬂy deeigtdym ca]hdarmmtr@nsmon

po},y tide to such as in.a buffer

ol BRI S8 ABABREny i el Refie ittt Hpaici Gioruptea

cells), & QabdhyerateDh libldeorsdttr h@decald, bsaporidD@aedBwhe@ih t8é antigen
illustratign, a yeast vector is described below In

elicits appdizen spepific dmmyne reapanse dyumogal gpd/proreliplanimaime fesppBssit
[ooss]vehl ChRadt SxtlibifARAPEIRE pittitdla (HGIrES S ABRHSs tiRtEd Sy C
acid WO 2008/ 115610PC1IJ'/ US2008/ 051348 nol ecul e .
complexp @dﬁhrﬁ@e faldndm@mtagmﬂhwbm naterally pessesh adjuyangtike properties and
u
can be BRUYREAAR & BFERRATAP ool SRRk Ebigor £ Pl
Canceiyléa&ftrc/o64 a084 608802001 depemstratethiic ﬁ%tﬁa@dymaﬂmf)theﬂapy was

capat ool ms SR B b SR i Brysp B K phfSbRicns
harbonﬂg b kMaleiazth suChudtoRyTharesbdsidenomdrale &Rlability of yeast
pher OF)tl asts, cytoplasts, ghosts, or subcellul ar

Vﬁmdeﬁ 5?4 yeaptdhasedgysteigs (Q Rrsehimmigoieragiyagains pplyaentidgs braripge
single #H@hd YAY iiatiohd. oAécBﬁh_ﬁjgﬁg Wb il Hefdih are YBRABehicles and yeast-

spheropl asts can al so be direct I% transfected with a

based compprtRuigAMPTitieg &mutaat pel ypaptides) watieknpwn tp gmerge or which has
t r o r

cocrs RISl 3R RSSO BB & SERSh AR M o

the mugptyeilyppptatst 1t have evepipéssibs immussuesgase is a cellular i n:nmune

res om[ﬁOirrW Accord q}]to t he r%sent nveéﬁ 2—‘,51 !
POSSY ¢ L4 “’Fm eCUrec 1§ %P AR &i"EmgE ‘Efs%éla% & e"eéa“ép o8,
the imniuhelreSp6nsaGd BbtirodRG:Atlagd Biimsal UBREAe filitier Hamphe e ycast
renoyed from at. | east one cqonponent with which it

vehicle isengineeiey toselesivey dgliveptheaniigen to desiied celftyPefy eASlS‘?]BIlOVIdcd 18
a yeast B@lﬁ&% %&ﬁblﬁé{n g zﬁ% a§iCkraloN@psbié Sflﬁro&&lﬂgm Hekerd10€oul WedcBisbr

aci d nol ecul e has been ur|f| ed. An isolated nucleic
protein Jayigg pgibasie P@Jﬂ?@éﬂmm@@mg fiten Suele ¢ yongt draipde eamablefich

corretfpr e R R Rt AR R o e loa i plpiah: v

[0054] nol ecl semeamahples (blubhetaslt podyreeiddens ewiodeyl ey at anaoghad, such as

i g0l gted nucl eb ¢ usef ul i
for exampleslg%st %_Ill Qe examples nc u %oq%qegﬁccl:e 34, fumor- alssocml%ed antigen or

aprotmhhﬁpre&ﬁ@bjﬂéarﬁelpfeﬁt.el n or a fragnment thereof, as |ong

as the fragnment contains at |east one epitope useful

in a conposition of the present invention.
prepmhaggﬁizw&lsei c acid nol ecul es can be transforned into

vector, such as a yeast vehicle, by any nethod

[0055] k n ovaqowdqu, Bergintare q:qﬁ@gaqgmop}g COTpRRSINgG Vertopspdpstagieast vehicle,
in assoﬁétfofnl'{ﬁﬂpd mu@fit oﬂo“l'ﬁ)c (1(%“ SRR tassolnaﬂ&?‘lﬁagdgs léﬂélgpsmn of the

el ectroporat | soni cation genetic
polypepgidg by dervieaigr, spPEOBIPNerciTple baeiretombinantices, intretstion nixl

mutant b&tygep\(iﬁgﬁltto ¥ %ytgrj, ﬁ?ys%%ﬂa&a@ﬁ&% e i %lm%!.n? polypeptide to the vector,

and mixing of the vector and mutant polypeptide together, such as in a buffer or other

solution for formulation. Such methods are deemed routine for the skilied artisan.
[0056] By way of illustration, a yeast vector is described below. In some examples, a

yeast cell used to prepare the yeast vehicle is transformed with a heterologous nucleic acid
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aci d sequences encodi ng one or nore nutant
pol ypepti des. Such nucleic acid nol ecul es can
conprise partial or entire coding regions, regulatory
wd R84/H8&0 Or conbi nations thereof. One advani&@gs,9dsmsizss
yeast strains is their ability to carry a nunber of
molecieledoeiling amugantpblgpaptids siwhdha theyeilypgptidepabtpeesedd by the yeast

rroduci ng a nunber of heterol ogous proteins. Ln sone
cell. SR oo R Bireitie GeRg B bR b adE B P yeus
vehicle/ E@Blye i€ BICdaf theh LRNYadBY THREH dedaritiotélgans ihdatcel ahe R@ist cell
reasonabl y produced by a yeast vehicle, and typically

can be kilad <% 1G2p By derivagized sughes Rygformationpf weashiplieroplag. ayinplasts,
. | t: (X 2 L.
ghosts,'d? s%@llﬁér?fﬂ%cﬁees, %g'gg Lyhéchli® f(ﬁ*%%%i 88 é(%a{ngg)? te dt%fl?ative into the

~_produced t vehicle. ] A"mut an
dendrititellp fsast dehesopdastiendn bigo be divestlaitensfedtetl with e rasbmbinastivivnleic

. t. vehi f - [ .
scid mflo XS0 g, (0 shepBRls Bbohetions SRS Ve Sy By i
order tapiodscelraeepniewmt cishesipbadt that.egpress®s i ptipah.ed ver si on of

the protein), inserted, inverted ubst i tuted and/ or
10057107 D ARG (g Pressqi sl an oglRd g eigagid molSelle, o
nucleiclRiSRihYe, & LeicidiCid®mokcily ofseqWlce that has been removed from at
2008/ 1156 10PCT/ US2008/ 051348 gl ycer ophosphati dyl
least opefggppRAnt PPyt Horirallycrsackid. iieurbdispletd” feesmet n
necessdHP réfiel 1 OQf &) whidh fleirABleRURRL ABIELAL hat bakdThdeRed! An
) that of the natural protein (or which has enhanced or
isolated prelai¢ 2csdimpleaele venfuldar cansfsatienl vestarhaichag uyeast vehicle,
. i i > - ik C s .
nchuddERE NAL e 0L B colBoN B RO A A ctc i
moleculaxzh bdidaghle bitndebor dinghe ttaddddo, Adisolet! nndlelic bitid atdlank vseful

. to the protein . or difications to the nucleic acid
inthe R gUAREB e R ERE 35 B R G TR "5 FES gt & Fagment
thereofCAsd6iSd 45 tBY frii@E@Rbdrtand at et drieGpitbspussiut @ Ldoh@etition of the
rrandom or targeted nmutagenesis. [0061] Expression of
presentieqle-pol ypepti des in vectors is acconplished using

[0058] t €ChNNYLIRR akidQiWledi®estchR B Stk Rl irltd a t&r&%r,agﬂch as a yeast

Briefly, a nucleic acid nolecule encoding at |ea5t

vehicleghieanyan¢thedknomndn thepet insbydinggbutinet limised toediffinsipn agiive

B 0B gk RS ARG 4 L

eculé’i's
[0059] t r ans duilpiciackd nodedules tragsgquimdetol yeas vekacles canbeclodepables

acid S@(gu;‘,lbl(?(%%e%(:y}.{ln n%ltotﬁ g:l%%eungl}oltgiﬁttcﬂo ultelgé{ 10 gg{he@:%ﬁctezﬁgd molecules can
comprifel pantidl of emide ol @b e gyRdG redds, orNbaibaiatiodahdeof. One
nDI?cuIes enco in%gﬁne or nore Eutant pol ypept i des
advantags of peastiiragds Beir Aty te cpree Bivghenpl apdyis agp apolcplys pyd of
being chpaBleast p?&iu@iﬁg aQUiBBY & heleANSEIuk BEiGRs. R REMOExamples, a number
_sequences. [0062] I n a reconbi nant nol ecul e of 'the
of antigspelodstrredygeciny DYeastghicks is are ambps PEantigers thitean be
reasonsBRGEBAILELY 1 pbB A2 B FPRAR! PRl LR B ik
about 53¢ queeq clasne examyé.abpw? to ehtut Olanggope ervgesduced bythnyeot
replication, and other regulatory sequences that are
conpatible with the vector and that control the
[0060] expr eAsh@int@blyperstideictcmied Hy ambieieid|aeid. mdiccupawitiis dlyadst

.. reconbi nt | ecul es of the present .inventiaon, .
vehicle cpfy by il P@t%%ioécﬁ‘b\f’ee%gﬂﬂégoﬂaﬁﬁfzq‘ﬁ? erg pEstetp in, whigh

amino dcid3k@k 6en ABBteA (e BI04 BuhdafASerdidt oA §8RI Ghserted, inverted,
sequences. The phrase "operatively linked" refers to

substitugd-perfog derivitisdde - aestriatedy Breaselated. phosphgmndated. frthesed by a
control sequence in a manner such that the nol ecul e
is able to be expressed when transfected (i.e.,
transfornmed, transduced of7 transfected) into a host
cell. [0063] Transcri ption control sequences, which
can control the anmount of protein

vehicle



produced, include sequences which control the
initiation, elongation, and term nation of
transcription. Particularly inmportant transcription
wooRRii &l Sequences are those which control peras2008/05:348
transcription initiation, such as pronoter and
glycerappsiphsaiyl motitol 86PD andedguecicést thédmiodifiee prodin bipst ielapical

. activati.on.s ences, ( UASs also referred to a
nctof SRS S AT AR R R aTadh eItk F i 16 et or
inhibitdd@4iol habshRedd ©hOlanaal et F dagied). MbeigivAtRnk Bintbed

vector can_be acconplished by any nethod by which a

accomplisbedehytochei e nineaLinéh At iagline Stub petdimifdgodecicel |
modifi@fiths B e tH6@in P WodiffcalOs tb 8 duglictRid dildnSERBding the
_active transport, bath sonication, electroporatlgn,
proteinsig g dongxaomico plasdi¢ gotemntivgmt Didstoelpaquss to effegt random or
St fusion. Transfected nucleic acid nol ecul es
targete@EALABAR L Uo O ch ORCT! US3008] 051348 | egr at ed
[0061]i nt 0 Expmhssomos omean polypéptitied inevdctors ieadcomphvhedosiogal

. vect ors usi ng.techni,ques .knawn to . those skilled in
rechniqffsgingh o ey GRS R PRLAT S5 peule Bcodthe a
least on¢@ldSitedgNagit polypastids ieedried i@ ay ©a5éssivR FBEAINA B 4 REArRr

or fractions thereof can_al so be praoduced _
that thernuglsicisicidamelpsriniy opPrates e itkeddo f fpaicripyngontrol sequence in
order tdBeCdaPRI BN RIENPEIHEL S5t DRAESARE AL PerdsBiofl 88 ihE @lcleic acid
nucl ei ¢ acid nol ecul es, producing the antigen
molecijervelesityinsfgivepdintern ast yeaeseeha Ninglalc acid mapledpdes encoding one or

C .
mreof ] LB T8 B o7 B B84 LR I5 NG on
or morgpinms¢ription conthnd e¢dquehas. yeast nenbrane extracts or
fractjons thereof contai.ni ng desired antigens.
100621 (06 e Fatpa I B e Tt AP DAL LR dpolecules are
operati Ve € kR Baeprassioh Q0B REnt@X e s il AryGbqicResMUidtodtranscription
pol ypepti de by the vector include an_etfectiv& medi um
control segupiecHrapHa  FenBP! CAFFIEE- Ruigar iAo rpdepRgsulatry

sequend®8 GHab fhe lcSmbMIE Fith YneARcRAMRPHS: IREbIURR SPRRELE bNElicleic acid
assi m | abl e carbohydrate, nitrogen and phosphate

molecules, frcpasticudas, rgeambipant gipfrcalse Phihe Pratnt énveptioraipelide nucleic acid
utrl Nt .

moleculiE Yt fro PG AP Tinfld'd b mad Ma AR (A e @fes. The

phrase faperatiesly fnlord” nefyrs beliskiogpd nuadec adidimuideniedo p ornsdeptior ®ntrol

sequencge]]:in t:égﬁ g?rrﬁsic’é?eﬁ; Ehal% tﬁ}é fenﬂoge:c% i§ %DE? %ﬁ)gfe%]lrnitegrﬁreﬁ gVA‘lI(?:{l] Br%s\fe%gédeé.g.,

transforied! teacihaes or fridséarsdy o 4 h@askdl. t est tubes,

m crofiter. dishes, and Petri . plates. lturing Js .
(00631 nj ned T BtCTRIORCTERhEILFISFE Vil ARG Wﬁ?@ﬂowﬂ
produccRAE kdfubnde® WhidhQoM@a Hhe HidaBbM clorgftibns i d tfohifglion of

conditions are well wthin the expertise of one of
transcripiqf. fFapsculagly | imppitant Hansgpptiquseaptrok sgauesgesgst boseaukiph setrol

BliorhitiakiSf] Sudh as 1HhoteMal Uy AN QibhcesV
ﬁmseﬂ%&%@eﬁaé&gr%g shsafsjpga n“’% ego) . T OO%GOﬁ on@%ﬁ?n‘p nem%l%% of
upstreametiyation eenuensey €A Sanalsariaredad aeenhandevse atedmown and can be
u“ﬂjn%é3@§ssion of a nutant pol ypeptide in a vector, a

vector, such as a yeast vehicle is | oaded
[0064] | nt r aC@hifedtmbloy a\wutlkictabid maléaid infpal yepep tades acodmplished by

eptides. or njpetopes that act .as epitaopes for. .
any melfgf by kg TEREIOP<GLT PTG 4O BH R T BB Agbincludes,but i
not imi@@iab NEtfu &, heiRahkmG, bAB séMEAot k1RAoYHARGA, @8eroinjection,
) Subsequently, the vector, which now intracellularly
lipofectiognadspipsion.iad pterip susigie dirpnsiected nuelric agigiragipcules can be

pol ypepti de, can be adnmi nistered to the patient or

| oaded into a carrier such as a dendritic cell (as

descri bed below). Wth reBpect to yeast vehicles,

mut ant pol ypepti des can be inserted directly into

yeast vehicles of the present invention by techni ques

known to those skilled in the art, such as by

di ffusion, active transport, |iposone fusion,



peptides targeting the nutated epitopes include
i ntact yeast, as well as spheroplasts, ghosts or
cytopl asts, which can be |oaded with antigens after
wohfgiisdipon, but before loading into dendri tI*cCTr@s%dsﬁ)ﬂﬂS
Al ternatively, intact yeast can be |oaded wth the
integragadtinig @ ehroammdorhd enmsiptaéred ph astrshropveshs, vectptsaphm@Itdiniques
r.sub |.ul r artlcle an be prepared therefrom
known i, oS st ot 1B 1o B st G0 G P P ! Gt ind
subcellafak y@@ﬂﬁerﬁaﬁn@@m‘a@t@ defhadtivhOtherepLastalsé @B ipedd@ced fedmhBhantly
| east 2, 3, .4 or any whole integer up to hundreds
by tfan%ﬁ“‘t%d@é%fﬁ’é%‘“ BACTAPREA AL Or Y% ﬁplﬁon?ﬁm witpdespdyyciigiacid
molecu, $rBGudifad rg[gﬁ ﬂ@réﬂl Gh@ Bl FHRFmak ultaﬁﬁg #119 %gbﬂaerg%sms
a nannallan turfor cell, or portlons her eo
or sphegophisfs| uging [tm@a]waiﬂ@mtth thoseskallgyl in theautto pmﬁuccammg@m,
ast
ghosts b2y BNEIE Bl BbARE Btk o AR oot AfifinE B
antigenpol ypepti de to the vector can be acconplished by any
nmet ho t abl the art, including. coval ent nd
to06s1 1 "Bt PonEiet i e RrotlsoB 48 AR SR eP e ggeression
of the rﬁﬁtait I’p@Iypépﬂﬂlb bg ehd vactos RRNide ah kffedtive RdiubiikivwidcK M€ vector can
ol ypeptide to the outer surface of the

be cul“%%t %? efpf) HHIVH Mg i Avnispllyiep Riyrgus Medipmcqpprising assimilable

carbohﬁi?z{ttbf Qﬁtﬁ’égeﬁl @nd PhdsPRatO Whibkes KRGS afroprilfe MRS L ifneraRUnbais
as by usug% an anti body or other binding partner.

and othgiyaygiendd, seah@s gitarmnink apd swaith Fetozc Hiheviediunt may esmpmiiee,

compleQ %o%‘gl??) ﬁ’lt tg{; Ly 115%%9[1?1' “ﬁtrlaée}g]‘?edgl%? y@eect rjs gét?g g{tﬁs?nrtn mdf(e:rét,lon

can be ¢u’1m1:'ﬁdrm Atvandty bf @dmnaralzmclmmt@bhmomﬁmhtemtq bigpreactors,

Eitenm gy T G TSR AT ANGRrE FAF Rl is camied out at o
temperaﬁnbe;f}m aid &8y cdrfferdt Eﬁprﬁpﬁe@e folr theeRsdt strain CHRIN dgflslm?%e

contacted wth.the yeast vehicle that alt
Condltl%‘ﬁé‘F"g‘@e withifdhg ¢xpErise Pl eref opfinarp sldl iRt Atce. 19F ctample,
GuthrieG® 8P R4k b} 1@91 Qftehbr® if @n%yn%éy, . fd?laf\czldgﬁmopge%r San D1ego)
surface of the yeast is nore kely to fuse or bi

[0066] t o ankn opessarhRly Phthe wa@smtdmeatwrc Aarydteaative ta @@r@sm@ gf a

| S .
mutant E@l d@ th %%%1 e‘?értj:gg e%?}(l) ?52‘21 %ﬁ%‘egé 1? 10??%(121%gacellulaﬂy with
the mufalhtsmlytpepudacazrr;ppn@se)d nimepes thattaaids eamfneg €or aalsvzmng the T
ce]l—mcdla%,d é[gﬂ'!o ¢ Ojlre%f%onﬁfg I'Et%aéns&ger I*%%g%f tlglfé glﬁ%% %;{o el?/té%t Pbscquently,
the vectpof) QGEdh rivwyBtraclloladie rcommlie&:pﬁbﬁh@ spificCfor B tnulat ant

ol ypept i e.are s C|ated each other by a nor
polypeptide, Qe 2 1s w d &t%ﬁfaf{a?ﬁﬂﬂh gs 2 dendntlc cell

(as desdi%@@ﬁélb&}'ﬂ WﬁH%p&ﬁ tbyeﬁﬁ%idesmnﬁﬂaﬁk%oﬁﬁ% YRS bl b@‘iﬂgerted
the antigen together in a buffer or other sui t abl
directlyfigfp ypashvetasies ¢igherpesant Buptionbyripthaiguesknowa 4 Hipsh @kﬂclml in
e . RS AT AE S 2 LS00, g
freeze-thal kyades amd drtbsbeiggtiano f or m an i nmunogeni ¢
n.be an

[0067] conp eas{ Veﬁlucles S d ! t & ?le lrkiaatd § W%:tg fllnéut%*; go d{:}:lruge Sf

cell khown in e “ar
peptidemfgaﬁiyg t-he a:nﬁatbd/emh@eg/meluﬂd: heegesst, amlelmses p&opistt, ehbes or

cytoplatey TR Do A BERIRY Eler P e CHGIEtS R

dendritié eaﬂ;r |Alteﬁlaﬁ€é1§ sn@&csyetamaﬁ 8¢ londddiemt ink Iaﬁ@geﬁsaﬁa%m g
the follown surface marker phenotype: MAC3-,

spheropiaig oshostersy P aS@D%SﬂbGIMH pirticepsnbe IvpRared thersiipma deny
MHC Class H, and are capable of 1iflC dextran uptake.
The dendritic cell used in the conposition of the
present invention is in sbhe exanples, isolated from
a patient to which the conposition is to be
adm nistered (i.e., autol ogous cells). Dendritic
cells can be isolated fromthe bone marrow or
peri pheral bl ood. Such cells can be generated, for




WO 2008/ 115610FP" CT/ US2008/ 051348 |L-4, and TNF-a, for
exanple. O her nethods for isolating and generating
dendritic cells are known in the art. (See, for
wEHsDsee WIlson et al., 1999, |Immunol 162 'Péﬁ%&o@smms:ls
Romani et al., 1994, J. Exp Med 180: 83-93;
numbeCalnogipals.can bORGd iEDOpl ydast viBidle; frénf ot 120461, A13d4 or any whole
. Kiertscher et al., 96, J. L ukoc.. Bi ol 208-18
integer5cH HpRAs oS Heier s wichar il e Broiied b osding of
a micrdUTEeRt, bt d 198108 $f MahinMBantuf@l bell, or poMIds lt']'i&eof for example.
dendritic cells nust be activated to mature,

[0068]5ef i ndpjanspher pEAnuRle. dguM ARt B Hews Rcicalinatiashed tﬁﬁmf*a*fe@voy such
as a yede} Iv@iﬁ&ile ePhys%ﬁ?z?t@aclﬂfl&\f bR n‘rﬁltﬁﬁ‘iﬁﬁ%'g?tld@‘;cf t{hg @Ei&r}:an be

stimulus to dendritic cells
accomplisbeplerorny niethgdsivitalriel inpha gucipelnding ecvappnbarst noseevilont

I
o AR5 R e o 0Ly 9 s

mutant'palg(pdla:ldlé to thecbuidk burfacSof th2 @8&or, bnlmelrogmtam;o]ﬁmdmg the mutant

polypepfEt et stes of PaaBier abeh  PojsPnan gty B other i

partnert ChinidaldradsAlrikirigBab BE afR&RAL PF SxanliiChiRleaRHS BiSmdHRd
secretjon of |nnunonDduIatory cyt oki nes. Furthernore,

glutaralgigpyfler ikagsephatoatinipy lsbdingeteafiped vitheandingas. Menisicat with
chemicBR iciiShbleQR Uigfin}: Qi- Elhﬁdéj@(ﬂﬁg | dnli GrefiBlehSwith Sthil Qs qg]ﬁm
antigen to dendritic cell’s in discrete, concentra
ChenﬂCplé@waéﬁéé inthaprtapdemoiidily i teenseaifiyeast 2 Chtrmcelbyn be contacted
t nt i
vt nELESFLNEL ol SR LA O DL s o
compomm ofkhd¢ ¢edlidval doi tBatnhe @deh siifaceadf th/:eptlﬂ IisSmGﬁrhkb@ tblﬁﬁ;d or
| oad dendri.tic eIIs 072] Various fornms in ich..
bind o iscP O B H B R BT Gt el BP B O AR bodies.
bindinghieptithss @t céplorSing ol BbdnddelagWiso B8 inésRdraaYiioh mutant
the term"| paded" and derlvatlves thereof refer to

antigenag 8 frgnprptelyPr otier v isE aesriakd wath agpptigender bindiphpldhe autigen
toﬁmvggag -the yeast vehicle and/or antigen) into a cel
(e a dendritic cell). To | oad a conponent
[0069] i nt r ah?e&'elt anothar pxaraplerthe yestarisad imwzat polppeptide are associated with
f
coc o SUSE L 00 SRPRPRS Loyl RSB HL A s
gently msmmiy the eecmrdmdttheeantlgfm togetheriim b bufféveor o;ltopmahlmformulatmn

phagoso Qr..some _intr spage
00701 P 290 ER e San¥EEG T nsiishenveq b Btk pfast Brdebs
loaded mbyicdllatiiRiifida chitievhich hs b iendiierem efinadrSpiaisé taﬁbnﬁ @fi C ed

to enter the cell by el ectroporation) or_is
IMMUNQECRICATPASIUED. A orrbfindn cqipbeny deplitisiel kpowi inrhppr.

Dendritte@ils ki@ @I honoie hid HYepheofP RRGBLs, Wid ire Rfown to be the most
substantially likely to enter the cell by some

potent agfigerergsepingycell (HiFsg sed toodioniate prdigan-apgecifischerlipgsponses.

Mature B g %ellsbah‘ )%OS ogeﬁe%lbﬁéﬁ ﬁsqﬂvfng g}tledfoflév\ﬁ?l% %511 su@ﬁl‘i:é W&rker

transport, usi on ]p
phenotyphald€ s, ED8Y’, GDYB b@DB6+s, @ﬁ@é’m 615)54 msﬁﬁammmm Class

1m0 QR5SHE PRFRERLIR | RCH0RA LA Egblphdoe

present DBSALIMEs ﬁresohmmies redludé frphagReyit@s which fthd dbenpoeiaiss is to
the dendritic cel

vehi c and/or antjge
be admlp&é?ﬁé 76 PHieEaSeehd %ﬁé@e tolle cyebesipoltah remdheheperpgrow
or peripfittaPRlbod ButRRBIY AR bE @Bndsed, F8ASAmbIR! Borh BerifRRA bidokiC
cell at approximately the sanme tine or
monocyggsy| QUi ¢y grepresgnaerod gmulocyte gnagropbagsseonpismulating fagtor,
one conponent into the cell, followed by the other at

sonme period later. WD 2008/ 115610PCT/ US2008/ 051348
20



In sone exanpl es, the yeast vehicle and the nutant
pol ypepti de are associated with one another prior to
| oading into the dendritic cell. For exanple, a
wo SffiRkfant yeast vehicle expressing a nut .
pol ypepti de or any other conplex or mxturgpéﬁmwgsé‘fﬂ“s

IL-4, & TINH-€, fandkafiiyiea Uithd? @deyiteil rdrd g1 ame «he gélfé?éi‘iﬁ dérﬁﬁﬁc Rells are
dritic c The dendritic cel addi ti onal

Knowr§ oS i ATRIE WK AL shol Pt 1628070 8. Romani t

| to3 i@k d t
. 1980 e eS8 RO L e

é@ast vehi cl e
et al., HiOR0F iLewtkocoEip] 39: ?ﬂ%l%)ddl t| on of free pol ypept i de Wit h

a yea can provide a
L e S SF e S o AR afiSh S el menity
immaturh derpbitigpelis ke be Idrvatert e@mnirgg pe néﬂ;ﬁe b§ ):hel upAGaRtbMNSOMHAC

drit t
and col i AGRRIL osr ot BET AR AiemErto) seen T Fedeparts
cells, tmhghcmi lils re@3peRt VWISE) a5 Mgt iehlorst (R ¥e&aknple, D.M.

In this manner, the inmmune response a a| nst

U“def}aﬁt’l%‘f BePanar) 2004 Miseoher, ﬁﬁqﬁ Eerriop 9oty & nagesslGRB-1373; Takeda K.

and ALE 3008, 1 @rriABRA bl RSl SONBY. 1t 5. &ﬂ?e tlhﬁt LA, elucan and
polypeptlde or nuclelic acid enc ng conpﬁises

dectin (SeRPLYSS. rﬁ%‘ﬂ‘elganl}lnwglﬂ@@on ofrrotstidivtegory humenta@cms,rMH@d

' r h h
molecully Bl Pl MinGErbh ol AR EbRreEhon g veus
preloadgé mathethd gnugc:hmfoxe being loadet nethe demiins ecli{ it provades Btigeh @
ic . anti able adj u ts include, but
dencrie, RE iy Pt e o o et o

effectiveyGnaeapilentie sSmi st of 4dipcR AMIRbR, for?rb&@sﬁé A wilMR appreciated
oubl e stranded Q&A

255 single stranded RNA,
by the 135%9 S§2‘ o B3] vectes icap bpugedds Joatt dendriric mlm
[0072] CONPONBALS féﬂn&qh %&Qhéﬁédmg |o?98th kbiide cﬂJslé cgﬁgﬁs‘i‘led

salts, cal cium based salts, I'ica, ynuc eotl
are disqugsed) #‘ﬂ%loresf@mrhebr%t 2 yesd hm”erra Ithed@*at "lpadod eindsierivttives thereof
£ @%ﬁhﬁ! [ nt erf
refer to rié%lp gﬁl%ﬁﬁ&ﬁ)g d{j&{J e\?g‘gtogg cgﬁg?lnegﬁ%n c &eag v%]?fé ﬁlﬂ%/%r
antlgenhmj.tma/aeﬁl (e(gQ;.th(driEM cell]. ribe lohid b companentGatrycellidatddy refers to the
s SRR Y Lo R B RSOSISM R 82 l
throughdbe pMaha mesbranel ol &% @iﬂmrﬂ inevae bﬁ&’m@n{ 2} Hag%ld&ﬁé faOS
i Bi osectar. A/S, Denmark). [0075]Carriers are typically
ysosome, REsaedaricRfiiay as<ceidbe ¢l Aalqadicp@pgRenpinto 2 cell efercnces
any tecHi@leaiyaiHiLICthe OMASchi 19 Rithd? tHREd I Sk 8t Rf '(f!?l b
Suitable carriers include, but are not imted to,
clectropgratiopar it Plagrstip 6 PRvdronalest@es. fib EoncA mithies pear o a cell) where
@ i , Qs rs, and
cconfhRAEOTPGRNS AT IRLE 1o BPRETER Ak B8 £
phagoc:)pop@@e hrading eoliniqres rejudzl o amnq])ﬂmﬁted cm d]fﬂismrmfcﬁve transport,

s BIBHARSRUL ALK ASEERIAR 5L BB o Sple e

passive H@mmgdoﬂnydlﬁglbﬂérﬁ]ﬂme cBlll withltheych @rvelieleaM@6t Digen are
t he nmet hods of the resent

osition usef.ul
used, suf RIS e R e Boer a4 o veast 6o agdppantieen by
the dencadidRegXxanpl es, pharnmaceuti cal ly acceptabl e excipients
are capable of maintaining a vector (or a dendritic

[0073] cel | Ipdsaraseingatinbe vest vahjcle andthe oweant prdypeptigroran be

I I

foaded iohe@naflic (M 60 Rhuly B8 srp i ob B Rhnd ks upagp i
also posgipletio @am?nemm]w‘meytpe@tthd ef)ll dollaved by drednthdriacsored deriod later.

(loaded with a vector and nmutant antigen), is capable

of eliciting an immune response, WO

201) 8/ 115610PCT/ US2008/ 021348 including a cellul ar

i mune response, a hunoral inmmune response, or both,

at the target site (noting that the target site can

be system c). Suitable excipients of the present

i nvention include excipients or fornularies that




Cancer [0077] As used herein, cancer includes any type
of tunor or neoplasia, including, but not limted to,
col orectal cancer, nelanomas, squanous cell

wERPI18APR, breast cancers, head and neck ca@ERRB51348
thyroi d carci nomas, soft tissue sarcomas, bone
In soms axam;ﬂfass thetyesst V@ﬁdlamddhﬂ matast pPymptidt ire assacieted svith one
br.ai.n

a anc ncers skin C C
snothe QiR LT B RRGRG is A ElE S PRl Dy SO R
expresﬁh@frﬁtanppdlf@p&dd’t&ﬁﬂy b@leﬁ(&iﬁﬁ‘{ﬂ@s@r dubiﬁ@e SfARER KEhicle and mutant
creatic ncer gastr0| nt est cancers, rena al
polypeie cag bt lopighia < drasiicosd dpe do |°%& A adgfigionally be loaded
with fré@&@tﬁﬁ@o!lﬁ)eﬁtﬂfécieé S ﬂdﬂﬁkﬁ@&e tﬁms hot\siaddyOR s IR 2488t

| eukem as within its definition of "cancer.

Vehlclemfhe@m g intipdiesd dloadest) frsqifhe derdrits colhe The glditiom of &ise pelypeptide
with a Yl Sl P o B GO B B eri of e une
respongagaipst Mdlgmpédd. idiede pOIypept'alﬁés) waded intwithedentictic dlEees

not nee%/l&% | mg?\%l’%ggé%%ss ?9’1%6 yez{s e%%i%ag%b yﬁ;ghvehwle or

othcrwBSM%ocﬁE@wF&h tHRDYSESR velSLIE, Ilﬂlbfﬁ&narﬁ%,theHEBﬂfne edsporivb @galnst a
MARTI, TRP-1, TRP-2, Bcr-Abl, and nutant

tﬂfge“sﬂasﬂ’g'&ﬁ“é‘a‘ff&?ns of p53 (TP53), p73, Ras, Raf, P

[0074] | ENST g sogdx >a oD &ﬁ&?&ﬂﬁ[ﬁigﬁ%&h@ﬂhéﬁﬁﬁﬂﬁmﬁ@d&&r
nyc, VHL (von Hi ppel Lindau protein),
nucleic agidieneriinsié copmgyises Rpc 21‘ mEREAN vaBRGcY m;the%m degsaied

herein, bft /&P %aﬁﬁe)rs aa@%ﬂ'thl%t glr«%:d-@(gux[agga?%tb@ g;gﬁgstﬁcg% that

exanpl e caficer antlg nis 'S 0
generalyy enbhimeuheinsunchespenss of rousimal tox spepfic aeigem Suitable

. C dra le for
adjuvafl HERRE PP o BT KT o e it RS e
(see forl‘&laﬁphl, Hheg araf)eve Jor255Hesingle sirinded RNAQ Boyblo g arR NG,

: WD, 2008/ 10PCT/ 008/ 051348 cancer e ts a

Freund g ARG PR GA il ol HEPENS G D4 LES: e iy ghpminurn-
based shifs, c6iun-Badéd ARE sIRE A RILSldtEls RoRSdd, RGER thRdteihy, WREI 38t

phosphat ases, receptor seri ne/t hreoni ne ki nases, and

proteing, @fep bestertafefisicAl @rappisHess Jamma inierarn. blogk cepchymeradivants,
such as %@é}“s' heSrml3Ye van Cmaﬁﬁl er:I %r&(ysrs C@A ﬁ%ﬁi'aﬁﬂ%ﬁﬁs and

her secondary signaling nol ecul es)’,
(avallah1¢ &nmdilbplrmmwmﬁ'é@md%sear@e lric.. daaiibor, é@mt ataod saponins and their

dcnvatlr%sgg&:%sag IR TRAS P fom Sk erf Sq%osecmp A Se?)osn Paklont rol |

I 'ogene pro ei ns N n apop
[0075] and cﬂamersmmtyprcemymmoﬁlﬁmﬂﬁiﬂmmb ﬂfeglatfhﬂé apetikitapeutic

composgt?wgléi?lr ! %&B El%tl gmta%ﬁanctmsnetrg 111%1%33 ﬁ.lt Qrg?lotkﬁ]mlted to, polymeric
controlled release formulations, biodegradable implants, liposomes, oils, esters, and glycols.
[6076] Immunogenic compositions of the present invention may also comprise one or
more pharmaceutically acceptable excipients. As used herein, a “pharmaceutically
acceptable excipient” refers to any substance suitable for delivering a composition useful in
the methods of the present invention to a suitable in vive or ex vive site. In some examples,
pharmaceutically acceptable excipients are capable of maintaining a vector (or a dendritic cell
comprising the vector) in a form that, upon arrival of the vector or cell at a target cell, tissue,
or site in the Bbdy, the vector (associated with a mutant polypeptide) or the dendritic cell

{loaded with a vector and mutant antigen), is capable of eliciting an immune response,

22



to result in the presence of escape nmutants, that is,
mut ant pol ypepti des. For exanple, nutations were
found in Bcr-Abl that were reported to make

wo B4 vkglyal s previously responsive with tre (F‘ﬁEizo&‘?osuw
the Bcr-Abl tyrosine |cinase inhibitor hna?%

includifiGh eelivda imb@oo nBpomes, dtvantal imninhe res pa@as, e bbth, L0kt site
., . Cancer

(rotnghen GtahS R ot b 515510 Sule e sagtapt e pittinventon

1nc1ud@c9&ﬁ;)an&7cﬂ=20raﬁﬂzﬁlc@ 200#Inspbe vt ARt sﬁémﬁﬂally taRb e @}Q, composition
105(7):2640-263 (2005). Simlarly, nmutations in EG-R

or vacqing (8 a 5te Gl g iR ITee (PP a5 yes- SHeEting eaEiqrs) [Rrgmplen et

pharmdcBifeb ) a&@ﬁthlﬁ@%)?mg@ﬂg nﬁﬁﬁ@ ﬁulf'%? ??ﬁ&hﬁ&ﬁﬁtweﬁé} saline, phosphate
efitinib (Iressa) or erlotini Tarceva) treat MeRt

buffer @@ayagmgerétsomuon dq;ctrmgplunm], Ssemvpdcon8E g BalnBhs, ARk's

solutloﬁ E)é‘i Eor lysi (f%ﬁclfaﬁg g%ﬁ.ﬁcegl cljlh?!fa o@?éstteﬁ'can né}/cd)ilsg ngqueous

cau‘iera):fan mtantsmp{bllwzpﬁ:piiarﬂ ﬂﬂ)sta[l@@ Sdjhired o broginyate e @ity deidgical

n ar.e, |1 i (040) Slt ons risin mut ant
condit{JE it 128 et T R SRt Pty gf BeBts By
Smtableammyelﬂistaﬁc@ﬁnﬂm Rirexafpie sﬁﬂiﬁﬂlddc&ﬁtet RRNIYERBYide, sodium

es that are known to emerge or which have

tid
lactate é’ﬁ@ﬁ%‘é‘g hietide, &ﬂgﬁl@?ﬁm?@wﬂm@ﬁubsww%@m@ce phosphate
buffer, FRTbRFS Andbi QP RhtcBubBET ABGHH, SRR PP ACt | C
agent, as well as methods for eliciting an | nmune
presery, F‘é‘@ﬁdﬁ@éasttbmﬁii’ésam 2 0-g5esly frepralin endobenzel| dlcobglpr essi ng
the nmutant pol ypeptide. In sone exanples, the inmune
response is a cellular immune response. In some
Cancerexanpl es, the |nnune response is a hunoral innune
respopse, lL.n other t he .i mune

00771 S G5 P 1<T Hk CBF K D P GG, cluding, b

not lim{t@08 2doRetatsle phided @ndThioai Ssqﬁ:im&ﬁ%@ EarGibing S8¥8asC @M€ head
d reexi sting in the mammal , e., present at the tine
and necgarc e AGABK; %’“nwss%’ftél?ﬂe\ﬁgcyméﬁé’%fesaé@nﬁsﬂéﬁﬁﬂﬂ
cancersOproRahe din&drf, Avh@h Qhedrf)®1ddDS ARQW 5iGn RILERT brain cancers,
prophylactlc agent (s). Alternatlvely, t he pol ypept1 de
angiosafReERtisMaagiowrees. mast gelf emers, pomanHeppicesecars lung cancers,
po 0B8R 008 b T L0500 G5 o
and memwﬂmtmghm thereofit Thd iomentiof cpatypleEs ﬂﬁé&lkamma deehir itbed
e context .of si ngl tatio is to, be
cetnitfff P eBba e PRECRITE FrSg Bl e e sinecbimp i o
mventldiidrae cmmmﬁe ufeSinahe @cthvm and BropRylafiour, five, or

nor e)_ _ ami cid tations. [0083]1n some_exanple
[0078] { he Jorags S aReCiHiF cEer aBdsns kgt G 3 PSP G GE

(includih But neNGinkeN R M0 MAGE B MABEA 1BE NS OB eggi
constitutivel active tyrosine ki nase that u

tyrosinagg) ESiRg PS Ac BIWPC VEISF OBRGER 1K 1R Pms;qmcaz@mmmmeu Muc 1,

t OSRbI{0
STERTLOSE 98P L TBRAIT A ) 195, 7
Ras, Raf; RHEMSso res. IRAFMPC (®len@paousqultposib eoldamya| VHID (\tdnEHlppel

it BEBOERT 3y M AL DU ATk e,

Snm¢4ammﬁtnﬁ@TETStransforn1henatopoietic cells in vivo
Imatini b (A eevec, 2-phenyl am ngopyritnidine),

[0079] ¢ v r o JP SYMK PHENUCY, AGRISEE BIEeR & of 1f Abtpinale frogr é&@ﬂﬂ‘ml{eéfmh
as a profeM- a pMaide CUSIyESEABR, H14 &B&Q&rateﬂ ﬂﬁ?fs'@@lltab‘lé"'i%} t é‘éﬁﬂg bya

the protein resistant to dr erap eevet
m@ﬂPﬂWé&WﬁﬁPrpyh)H%ﬁw@ agendn Mfd@wﬁrfqr&q for ﬂwrapeutmdfom prriphylagctic

Dei ni nger et al., Blood, 105(7):2640-2653 (2005);

Azam et al ., CEII, 112: 831-43 (2003). These nutations

are located in various dé3ains of Bcr-Abl, including,

but not limted to, the kinase domain (such as the

P-1 oop, the A-loop, T315, the Chelix, the SH3

contact region, or the SH2 contact region), the cap

domai n, the SH3 domain, the SH2 domai n, and ot her



positions. For Bcr-Abl and its response to imatinib
(d eevec) treatnent, various escape nutations have
been described in the art. In one aspect, the
wobsAlike@m 1S a T3151 escape nutation. |In angidifszens/nsizas
aspect, the nutation is an E255K nutation. In yet
cancer ageatsher kimsynao the arh enchintlatic, bt ars nat IMEted1d, cell baffdce meceptors
ects e nutations arﬁmg co natlog of al

th
(such af freGoRSRER: Posphitaih d et et EuTie) ndhp apLrceper

tyrosinéMkdin@deh )0 hbraddlIR1a sigRATRIc A bddles Pfuch WoinehcdllnRr tﬁ@sﬂﬁ: kinases and
mut ati ons _di scl osed above (e.g. E255K/ T315I

other sepgndary figming go @zba(ﬂﬂagmﬂpﬂpﬁ dactorh el oyl Teg@lﬁt%y

EMEE ! t
o L 40Pt 4 SO AR, s
control eandrehipsrone prqseinypept i de nmutant can be a fusi on

o0 01 YOI 281 OB 50 MU P TUDRBEDL Gen e

to resnﬂcmnhepremnté ofenssape fportarsx dmp isemutant pcﬁypepmdm Fhadxatiplr, e
.are ver di fferent nutations i.n .the. Bcr- Ab]
mutatic} S B el ke HaRsd el b Fighdl als e
respons®@NifH Sdafraért ONthe B ADEWeEsinekifhse ithdKimatii® (Gleevec) become
2008/ 115610PCT/ US2008/ 051348 T3151, MB35 1T

resistant A\ Ty GO oF Bl iepeea it HnRa0O e eh b gfncer Cel.

2:117-128 PRI02 S B rF6rd¥t Ml@ocﬁ@@?’?@hﬁ@t@mﬁ I?élmhélfr ebATB/o0d,
osition and/or different positions and

105(7):eepI03d 2000 s Swilontyt mptations inEGHK kave Alam b@fmfomistrrlmp@ﬂmaﬂ

cel fung SldE) (03 00 e HACDRARAE mech b Y B Ve RLREEKL A S0
(Tarcevepregmeritn K&hayasidlevaldlMIEnjth nded, 16 586-78 (2005). The
.admnisteri to the i.ndivi.dual fecti
eftectv Bt Of GG ap Bt Rerapiat s Lye e SRely 1EaIa S BF BHcHeence of
mutant BEIRPdptigesng one or nore of the following: i) a yeast
vehi cl e conpri sing nucleic acid which encodes at .
[0081] | 55t AEﬁ‘i’édlﬁ%WdH?Vlgiﬁ RE5EP A B ST WP LIRS coppeising

mutant ﬁol%&ﬁﬁ@s"l%c&db@&ﬁ%c&é{%ﬁ&s aﬁﬁfﬂ?%kﬁ@@e@bi%@ér' cBlls orHucRic acid

m et ope,; east vehicle conpri'sing at | east one
cnco&muhfamvtaptnoyn@p&iqied ¢hah gEdaioan delcmpren ovwhick havegnforgeg et a
specific d%ﬁﬁ&&fm%&?fms%%ﬁ’&h&%%mﬁ‘oma%érﬁ “‘%T a‘%ﬁc ent, as

t ve e I n assoclation wt at eat n
well as pmthpp&aﬁir Bhi@ﬂ%mmwd‘cwonh to almmutant@of}mp@:nkm cel]

D58l 1S ORR! 365, 2 L AL B0 Ceniibl
e"P“"SSElg a‘%‘P Vet 5@1‘38 PPEF FEHUET &“’%&‘“ed’"ev%"né%lsean 88‘8}
1mmun@tesﬂoa@éstm@?me Bﬁr@’lés ﬁ@l mm?mta hmiporas sachudicedl imdrfuile response.

cance a Irag ment thereof t OITprI ses a_nutati on,

In other gxamp ﬁ%%l&ﬁ%uqeda%asq IH‘EIP%f‘éé’PFabLH ﬁ dhugoLal deSRORSFE: |

[oos2] cel I ; P&ﬁpeﬁﬁd@mﬁéﬁ@toﬂéﬁ{&bﬁi&g@rﬁd:aﬁ%e preskiNe uhahal, ie.,
pol ypepti de associ ated w th cancer, a fragnent

present tﬂhtéP Eme of hgdiaganns-iasd selectivelysmcess, as grosmlt admigpération of the

y
eroe R0 B AL LAY A R o 01
as a res@prefr the plrewurdmaiosetdelasttne agrat. sﬁhmmﬁuauommatllmatadmt any amino
acid posﬂt?os 1glr egcf,atg(g r%q n: ?Elghg)é Orut%g)%lg(ré eotlf;% %% el (%Sl(t:ﬁbed in
the comtaﬂrcgatsﬁ@letrhﬁauaa@e ik & lageﬂtersmﬂ e tha myutdry peiypéptﬂa BEer
t hat | S use ro XI s or treatnent Qf cancer .
comprisRgRPr? 3P s u@k%ﬁf& oo 1 SR LATN0 510 PHGRIORE

[0083] Ki nasg sbBieRidifEs, ﬂﬁ:p‘é’l}tpebﬁdld’lﬁﬁtﬁntl ceﬂlbﬁgets@rmmamﬁ%kmes the
Src/ Abl inhibitors, ‘an agent that acts on the

junctiorphrsgrRafin RekAphtBreAb! inhcaigetiveln agtiva dresingkingss tmt geults

pat hway; an agent that acts on chaperone proteins

that are involved in oncogenic signal transduction

pat hways. The conbi nati or2df the therapeutic agent

and the targeted abl ation nethodol ogy is effective
for the elimnation of cells that contain the escape
mut ati on. Many of the existing therapeutic agents do
not elimnate cells with escape nutations while they




kinase inhibitors are: imatinib, nilotinib,
PD1866326, PD180970, AP23464, BMsS-354825, 0ON012380,
VX- 680, and B1RB-796. WO
- wo2fd0Bihichb6 10PCT/ US2008/ 051348 [ 0089] Non- | i m gdimk2008/051348
exanpl es of targeted therapeutic agents that act as
from a VA krprdgsatigniisibicnshpmsempPPreé 32.6:nd B mmgo:he Bcr and Abl

e SR B0, SO e o B G

of chroafc mwl@éleakiemiaéfjhﬂmm]idats gestingive ﬂ{ataseaéchenﬁ GenitrtAketo its capacity
ved in.cancer

tabilit fprtelns ata
to tranyFPhentaigotehsRER Ve I eyt TV Reogy gty 2
tyrosm6 hﬁ:ﬁ@r iARBite @ta@hdtSpehii@bgenb R CIMIL EVIidiR ebdaBe RiukiBhIn Ber-
is involved in cancer. In sone aspects, the

Abl thaé@f‘éﬁ?r the PigisimEsisH) P Srugthotapy re- peieptsgimeny) bosberhe
identifi E@[@@Lﬁﬁdtzk‘ G0 @éﬁﬂlﬁg@?gtezﬂt B&RAY, ﬁiSf’ﬂ RE6-26%3 (9005) Azam et al.,

na 8 athway that 1s downstream of Bcr-Ab
Cell, 1@3}@4 @g %wamutﬁgmpateﬁmy@ mrvammardem@mnpﬁﬁmaioled
o 0} 57 0% o B AERSLAR 060 oA RILERS o

helix, tASKE3 ndr@Rt redam; b the SHﬁgomxan‘ﬂglels) Of capdmiasn, tthaSH3 domam,

the SH% et t egﬁfprenentlon 2%H?lln8&6%?ﬂ%ﬁ%3¢%ﬁ#

compn@@i@@ﬁ 1'?3 150Ghd R/I@,IT thﬂ-&ﬁgﬂem%@ﬂﬂ 8o Zauthl) gaﬁg'ge tlde
PD184352, rapanyci RADOO1, 779, and AP2 In

compriggg i3t plo I Oﬁlﬁ’é‘“@%"dﬂlﬁ%‘%‘s ﬂ%ﬁ@%@@%ﬁfi@é‘é’%w%ﬂ?@@% fother
embodint¥ts2hb mdok POy Hpld ESRpiRRL WWRYS. # SilluR? embodiments, the

contenplated within the scope of the invention. For
mutant @salamﬁmt@c chrapises g combiapidnealdwe of Aigifoliavang B8R, Byl 5], and

M351 col | natl on ﬁ{’ﬁﬁ%@ﬁ%?&'@éﬁé@@ﬁa“ n ne?tpi{glg%?ﬂgglymem’ the

escape gt isBEWOhe Ireanmthef @ﬁB@?]lmnntaﬂﬂlcscapﬂ minent & 31 34 gt dnother
r canc

of proteins s }
embodiienP Ut Se43E aRiisd 28] 1y Rposn BeEPaFRPe B escne popt i
F311L %I&W&M%rgéﬁ@%scalﬁmmtmoqm&mb (@Eeﬁlcﬁ G&ts 8@ @xarfiple,
greater detail below In sone i ments, D816V and

Walz eQaig 6’@%@6@@%&OW%&%WW%WHS 14t 4p006 AndBurgess et al.,

TheScibREORLARIOVRARE amishosiabegiyes described herein. The
use of targeted abl ation to nutational escape can

[0084] 5] so Ble cpsers aphgeiondi Goatain PN rirhore gertiontitdeffarend amégno acid
h
posmoﬁs %Oﬁf;glr g@o rltg g%g?ﬁsg Q@ﬂﬁn@@l@&éc)ﬁe?ﬁﬁenﬁ F0G&Is e's_cg e

antigen an el ns associate cancer.
mutatiogx h:mcpl been @¥GAER imthe astudn bhgidpedt b idd&ipn cenTHET exapk

moatic o FERAERR, B R R o FErod oo i gt e

mutatmusewl M351T afigidoal EOsthav dspecay fttrSuthifont iRal cogibiifion of all three
rs s imatini b-resistant hypoeosiniphilic

E255K§@3§f@@?§@§ offer gipstts Jhe PLationsiTe & CehiaRtiqn fgwo of the

three mbfati&dd disclosed above (e.g, E255K/T3151 or T315/M351T or E255K/M351T). The

cancer antigen may further contain other mutations, such as mutations associated with

transforming events.

[0085] o some examples, a polypeptide mutant can be a fusion polypeptide that
contains multiple immunogenic domains from one or more mutant polypeptides of cancer
antigens. For example, it is known that there are several different mutations in the Ber-Abl

protein that emerge as escape mutations even with administration of Gleevec (e.g., E255K,
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[0093] I n sone exanpl es, the mutant pol ypeptide
conprises a nutation in EGFR EGFR is a receptor
tyrosi ne kinase that plays a key role in the
wo idriddibon of cell division in both nornmal mAAVLARGET348
cells. In a nunmber of cancers, including non-snal
T315L 3331 T\ VAPl ABERA. IPNBCL@)F3dAb. @I nuiphtpotypaptidemeayi qemprise one
or mor& gcr:]rfgi)’)(l)rplét%téoen a% {he RQ r%ﬁods J}O%Z&%Ig}%?:ﬂ.%éﬂéen& %‘H‘ﬂ’é‘é a%drloer
combnhﬁbmﬁﬁeﬁnmmmba:ﬁ&s&mmame@oﬂmmh t he fornatlon and
growt h, of . tunors. Twa oral anil.iin U|na ne EGFR
[0086]1'y 1 o5 1 HES pfSEPsch ISIPYRRNEn RyRYifE hpfidted {osfarggfge the
ablatiof bf OklriAtibnAl FaFEMh indiFAMEal b@ﬁ&d&ﬁd@é&\b@ ddinfhidtdig b ieed
States for treatnment of NSCLC. . An
individpg 38 eifessiye @P’Q‘Fﬂt%’z‘@@gﬁ%ﬁl&%eﬂt@s%ﬁfﬁ@n% FARPSHIONTPHQNFing
one or MR cfoM’,' ﬂllbﬁngﬁﬁgy&{é@@eﬂlae t %‘istu?gdnutcfélé' eﬁ‘imﬁ]cﬂ Qrﬁ:odes at
manmal | an subjeCt "resistant to treatnent of Iressa or
least onEgmesentpolypeptisig @Issomtam vu@ecaocterx aaﬁ@ene@dthamp%ﬁmmmmes a

N

associateid diithi aiuedr,sa ﬁn&gmelnathefedﬁﬂm mmqﬂs&sa:mpmum; bat nﬂmstop@ iti) a

se ents .0094 Accord V|ded n are
yeast vilBeIE S RN AU Ieeae aAIE Rk BEROraL voh Setere
fragmefQherBb TR QBRPENR ReRTH R ofniGlrBdt6pca &) @ yeane eéindlgccﬁﬁﬁfgmg
and net hods For their use in eliciting an i nmune

nucleicagidyHelencpdes apleast ope Fyfaas polypratifgpaserdateb Wb paes 3 a
fragmeft@hd b fAhat cORHAE s LEIRACor 4 RirkQABF IQMHWAt&%ellLﬁﬂﬁr into a

I Mmune response is a hum)r al i mune r esponse.
dendritigtchirore apdsechidlhand ammkaonee:slp@ﬂ velypentide d@gmbtgd with
cancer %%Lal%g{eﬁlr m&?ﬁfetﬁ%u@tgélﬁbsés %ﬂgu PQ H)f‘lﬁetoéerlogc%g?ntr e]%ularﬁf

e co ses
into a dlemdﬂtiue;ek,l wias@n dmmmtmtqﬁ;lﬁ@ﬂe 15 Eﬁlﬁﬁﬂ Lalon v Gy hzxsam:ﬂrmi, with

ol y tide co es a _.nuyt at
atteast G GG B BT Bt SPRE B paY Byt Pppeyic andor
pmmhyﬁwﬁE%gdnﬁbamﬁ@ﬁeptor tyrosi ne ki nase. Activation of
is reported to be critical for the progression

PDG-R
[0087] of v afho@eeteg Saasansplic agrabran ke paN teps of FnsH] hatippsgd for

prophyﬁﬁfs @H@fi&n@ﬁ@ﬁ BhdRFTBNGH- ﬁﬁﬂﬂ@%ﬁ&ple@ﬁg ﬂg\ﬂgent are: a tyrosine
Accor |nglg provi ded herein are conpositions

kinase iabibgers. i asgibabitor prodluab S Aelanlybitep@ERE Re(b thaphatebibe
d
Ras/Ra MfFEfteef{an QUi o6 EDERE e 06 RudiE BRI
chapercme reoteiRadpl @s invblved imengngeme sg)m a"ensdsctwmaeﬂﬂvuaysa rThe

combing At FP PR AR AN IR Y BaRMIBe g g rectivefo

the elin@Xa15RIof Sellstthe chiig: ¢segRanGEtiér) Vudas tlliHHxlibtlﬁg therapeutic
cel lul.ar and_hunoral i nmune response.

SOne
agents ‘é‘k%‘ﬁﬁ iginaterqells With gpRaPHBIAYERT Whike @%’B‘F‘Y §l€§méteﬁ]&ﬁ wild-pipe
phenot}‘p@ W@ Qudt, IR IGe I AMBRE Br B tﬁ@%@ablb@glgrﬁ;th&mone is not as
nmbodi ment's, "t he nut ant gp ypeptide conpriSes a
effectlvmhatl ngsd byfthemselverpsTwhen ghey greaisetia crmbiggéon wislepach other.
for s L

(0088] | ot NOftls BfpRh of Bipled AL afihofthoy s ffosine
kinase iaBiboois atee thatinith) nijastib.AInt86682Mm XD 180F7OnAP2346ATBME G58T) 5,

t tunors. Frequent escape nutations,
ONOlzgﬁgﬁeggﬁEéT%%ﬁ%?SQ@GOGi in c-kit have been descri bed
in patients treated with d eevec. See, for exanple,
Walz et al., Critical Reviews in Oncol ogy/ Hemat ol ogy,
57:145-164 (2006). Accordingly, provided herein are
conmpositions conprising a nmutant polypeptide of KIT
(or mnetope thereof) or nucleic acid encoding KIT
and nethods for their use2¢n eliciting an immne
response. In some exanples, the inmune response is a
cellul ar i mmune response. In sone exanples, the
I mmune response is a hunoral inmrune response. In
ot her exanples, the imune response includes both a



WD 2008/ 115610PCT/ 1JS2008/ 051348 [ 0097] Accor di ngl y,
provi ded herein are conpositions conprising such
nmut ant pol ypepti des (or m netopes thereof) or nucleic

weggh8aeodi ng the mutant pol ypepti des and nedihgssosiosrsss
their use in eliciting an i nmune response. In sone

[008%]ex ampNew;limikiag &xampies of eagronkiberagentic ogdritathatract anfirnkinase
es [
1nh1b1t%rs 2R %1?1%6% g@q pbﬁggéi%?hmgl?e.’édf X%%\{I@;E?{la’g’l, 1§P2?AP—
23236, (GRIGE30, etﬁ@Bmes%ﬁcl udes both a cellular and hunor al
i mmun qunse In sqnme ex | es,. a nut ant o
10090101 Yo B i e e e DB 87 iaafieels the sabiliy
of prot@iBihdesle WMvbRe@inSRAEri.£., BUL AL Ht1idd he R SRR Lotkifls 8 bther
agent is imunogenic on its own, that is, wthout

chapergj m@ewg St et widhiheprowH hitdninvpiyed infageer s Infgme aspects,
the age'h\.eﬁ:éle <y PLRRG &1ePL a%)s08 nutant pol ypeptide

I's krnown to energe or at has energed in
[0091]r es po Abe targeteaithergpavtic mgent m@g@hm signabigs pathveay that is
uypant recen n
downstreamaoﬁclrs 1 UEQ ané%lg (%1 na 01%% nge éra ltjheag%rfea conte ]?{?d i@ tgle
scope of @it Dﬁremion\llﬁd‘ludbl but ﬁd,lﬁxh liatited toy, @as IR Vel |Bik, Sre@M3K, PDK,
S.jts anti ity. [0098 cordingly, .the
ask. BEARONer g Reciinat piihi et Seamersrigie SEnring
pamwagmmlcmrm:m&?@@ 'E&YMQ9@)GTQI a0, RYRYRRR! We8mbkin aosu 03012
adnini stration to the mammal of

CCET70, RO S MRGIAS R 0 N PSR Ea0s peo i IS g0, 3nd
APZSS% tfﬁ ahﬁﬁoh a‘f Qlﬁg ﬁgt @B&%ﬁs@oﬁﬁgd Q{th E{cQAQH\VzJu%ﬁ Bf fhese

agent ITE exanp e COI’TpOSI tion conpri ses
pathwagsare @lso ngmtemp]fateﬂhgﬂﬁmthb ewipa gf the invention. Fopespamst farnesyl

1:1‘&1115}?(:1%59!1 Mnfiibftors ) rds%‘dﬁ%qggg llﬁllg'/’ﬁc ﬂlgjd Wscﬂaf% Od:r egﬁt@dﬂwat

one nut ant ypeptide;
combimOePwits ds targend alblamm, m&ho@ldgyl’tht@med hereln. a yeast

100921t R B ot v e o e PO B ner

therapefitidtRi®©@iscted to other targetsasuyfﬁﬁ‘SFLW PDGIR VEGES PRCI, ahd QRit, as

with at | east one rmutant polypepti a fragment
discussedh wyggepterrdetif] belown ripsage 5mgﬂ¢ﬁlemérP81&rV apdpy ﬁ?gﬁcﬁﬁ%escape

mutatidn¥ Jn c-RiHBAShn YSAk&tR W%Eﬁb&@o@é@&e@érﬁoe@ GELin e Rise of

encodes at | east one nutant pol ypeptide, a fragnent
targeted fdateasfto mivitiondmsedps ean alsait wsed grcombinagionivithtagenss directed to

the afoﬂe&%gg&eh %é&g %{d.l :Hlkr%rtﬂe}( cﬁﬂg«t-:loanﬁggl? 511%0'1‘&)'1’0‘%618? l\ssmnﬁéd with
cancer. For cxample, PK(C412 and sunitinib (SU11248) can be used for targeting FLT3,
PDGFR, VEGR, PKC, and c-Kit. Targeted ablation to mutational escape can also be used in
combination with agents to treat other cancers, such as imatinib-resistant hypoeosiniphilic
symdromé (HES) or gastrointestinal stromal tumor (GIST).

[0093] In some examples, the mutant polypeptide comprises a mutation in EGFR.
EGFR is a receptor tyrosine kinase that plays a key role in the initiation of cell division in
both normal and cancer cells. In a number of cancers, including non-small cell lung cancer
(NSCLC) and glioblastoma (brain cancer), it is reported that EGFR is either overexpresséd or
mutated, and these changes are believed to be associated with the formation and growth of
tumors. Two oral anilinoquinazoline EGFR tyrosine kinase inhibitors, gefitinib (Iressa) and
erlotinib (Tarceva), have been approved in the United States for treatment of NSCLC. An

27



v). a yeast vehicle and at |east one nutant
pol ypepti de, a fragnent thereof that conprises a
nmut ati on, or a minetope |oaded intracellularly into a
wodRmdhsdib c cel |, wherein the mutant polypeptpcdeudfosmsisss
known to energe or has energed with at |east one
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and othef{ e b RIS RN et i SE VI LH Gt dnge-kit
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a mutatiold WS kinR5d AGMan BERPL. | | s6MBeRirSpled, RGAARGByPeptide
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net astati c cancers. In sone exanples the disease is
cancer. [0102] Met hods of identifying new nutant
pol ypeptides in a cancer Z&ntigen that



enmerge as a result of admnistration of agents are
known in the art. Escape nutations identified by in
vitro net hods have shown a hi gh degree of correlation
woMobdhikhi@se that develop in vivo. See, for qatqwgzeosmﬂns
"Azamet al, Cell, 112:831-843 (2003); Cools et al
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known those skilfed in the art. For exanpl e,
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test1culgtfcaillge?s p?AsLa?Wc rs ovari a.n \leir? blgyﬁ&f"&anc | ecsa{lcers brain

nprising nuclerc’ acl " eNncodes al

cancersmant @m’darcpniagl, pnemhmgiesarcamfas,agm ngll mhmrsepﬁmhﬂyakpmrqamm fung
east, Vv

!
cancers: B%an ?ﬁadlc?ﬁ ﬂaété%‘f’teﬁt}f@??ﬂ?fﬁrﬁtm% Fi}bc‘eaﬁcflg S, gematolg:meenc

neop]asﬁis%ffﬁ[&asfaﬁe bmterst hﬁEorﬁ@éﬂ%ﬁipﬁ@SheﬁMﬂdk&& bitRer.OF @
yeast vehicle in associ atl on

[01021, w. t h Methoeagi 1d6‘HJéY’Hﬂtnﬁﬁtm‘H6‘F)F’B§/BFHUd]€S in qapees Aalggen that
emergelB 8r8Qt of R@thinGQIRSH SEFefts THUGLIWVAR the artd EXBE hBfions

identified by ir vitro methods have shown a high degree of correlation with those that
develop in vivo. See, for example, Azam et al, Cell, 112:831-843 (2003); Cools et al.,
Cancer Research, 64:6385-6389 (2004); Blencke et al., Chem. Biol., 11:691-701 (2004). For

example, Azam et al. provided a screening method for identifying resistant mutant

polypeptides to target-directed anti-cancer agents, which is generally applicable to any agent-
mutant polypeptide pair (Azam et al., Biol. Proced. Online, 5(1):204-210 (2003)). Briefly,
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WO 2008/ 115610PCUUS2008/ 051348 Iv). a yeast
vehi cl e conprising nucleic acid which encodes at
| east one mutant polypeptide, a fragnent thereof that

wOR0RAhseieS a nutation, or a mnetope | oaded pcr/ws2008/051348

intracellularly into a dendritic cell; or V).
the cDNA)ceaxlmg\/chﬁtatgeemmt polypeptide ischmedrint aacﬁ'ompgwmpnd gidbjected
reof t hat r ses

o ranc PO gt ot Vel B i et

The lib&eY 1s,thaitigir@iuded inc> dellt &[kbeplible}’tb Qﬁhmﬂﬁt Wwith #8Qpentt Golonies that
energe or has energed with akF@ﬁPh one spe i fic

are resisgRtp FEHmER Yigsthe At £ e f BYFSge g %F‘&&PSEPC

agent, 5618k QﬁH Eéq;ﬁeﬂ‘h@@ kSFev| ARIPUARE hfutABRNT To {re@ﬂiQtZ]tﬂd}e§§tﬁﬁﬁ
exanp he conposition is capable of eliciting_a

phenotyng| qf @acdarcanqum swfasiopongiationskaplpebe axapmindhe natiye CONA de
n0vo b{{) {eﬁm%%%ﬁesﬁi ﬂewm{t%bNmtdS&ﬁ&? Sd.%lgt@ﬁnsgwe

er exanp I nMMune response |nclu
cells tocehflinal taeir drvg- rhumnallhemmymaeDn@pmtwe cpm)flm@}:ﬂ in: ®oﬁened by

es_of ods, .t he comn ses_an
R B Y e S e e
mappirgith A &liode DTtd Grefeimdyagomustureor | i gand for a

Toll -1i ke receptor or a phagocytic receptor or both.
In other exanples, the conposition conprises a yeast

Com oyﬁhhscaln@ Phhina%8itical IS8R S dntilRrRRNDRE ot ON
onprises a CEG sequence, In other exanples, the cel
[0103] i s a Bewied berginges Fomlffﬁl@éﬁr@%mﬂl VEGIOTS{ 1R asspgiAtion Witksa
ot G0 LRI0E) Bl YL RADEE SRy €pHEH! Bty o e
loaded umrpgantn sopis s adapldritis celk, osing x anwpbae of yeebigtudsdaewn to those
skllled ?T% %&#{?egig%lgl%pnpech)f’r% 2 b A %1:1 b& V¥ o pﬁllh%iiotnh 1 é)% dnI bygexposure

0S| N ne
to hqm& Initign HGIrg iceL mﬁtpopﬁbrymmpxﬂmgsrmcvéhnﬂesl dmne be prepared by
respaonse in a hat , has bee r i.s
packing ot gh G it S BT TR & Aioe [y oo e e ke
operatibM€ IEdHI@In, pSordb 16adfig ih9ra Rn8itieRHE Sor Gl tyhe € Ediinistration,
associ ated wi th a nutant polypept|de a fragnent

vectorsep lsebe mhd VESrapasaacestislly afqeeﬁblérmapﬁmr@tca@é an isotonic
buffer tﬁ ¢ QfierGtLIBPfHE hbQRa Cﬂgﬁﬁfﬂéé 5}%11%9(9!31 Y& iBEIudd Water, saline,

m ni stered prophylactically, bef ore concurrently
Ringer" V\mltttl@n dextroscafohgront Henksgpointion] andethiee M@meye@bgmhléy

balanceds %@ lunos s> NJ%% % eoug %u§g$§lgcr1]12a;§ %xgd S ge%lg.rtn@%ﬁ oe%l'lﬁ%?egte or

ant ypep Oor conpos
mglyceﬁlﬂanﬁlaﬁ alstgbcsmﬂl Odet osefyl fosmadinngirstuee eghpensions containing

. _.therapeutically, before, con t h and/ or
viscosiy T BT ae g e RO E g e b act
carbox AL dBiIdsE s3HHOL iRlckRNoMidkba® FRtiH&s Qo aym@huaﬂﬂnﬁaﬁ/

be used, for exanple, to increase susceptibi]it

amounts REadties| su@%%@ubﬁ%@@@t ?@%d?%?ﬂlﬁfyéﬁH§PWﬂé¥ablhty

ExampRES bur-AHL08e }EIQJS%MJ 6&RE, BiLebARRWukEr ﬁfdfTrfsatﬁYfewahﬂe
such agents; r to extend the effective life

examples/efl presefvad s indigerthisnerosal. sorme oexesa Ifre"glahlaalrmlmml alcohol.

Standmg%éegeﬁmohg Eanl Stl: aﬁuge}] ﬁlgeg&%ieg for & %de@cﬂlcﬁﬁ Bé{at{%nfpg&l a

or or conp eSCri b erein
suitableotidved seaxmpiﬂnasn oascmmicaﬁbr mbdcyime pThwd emlamopflqmddbﬁnhlatmn,

occur in res nse to an 0110 Siti
the excR R PRRE SO el Rt bimbo P SoBb BT s s st
preserv¥(@fs € ®Bich sterile water or salme can be added prior to administration.
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in association with a nutant pol ypeptide, a fragnent

thereof that conprises a nutation or a m netope, and

the therapeutic or prophylactic agent can be

woesid/ssber ed ei ther WD 2008/ 115610PCT/ US2 08¢ 03 dskAB1345
simul taneously or sequentially, whether prior to or
[0104]af t er Paeindedibsteiraare orethoils céraprisgeradfeiisteSigraitdngreitios (such as
o iR EK FR OB URRRRRES AR S AL R R i o
a mammahgi eisk foreiscer dninfotidh @sabjpttas carichicoragfettiona Mile Mettdat are
ol tide,. or nucleic acid encading it, are in
generally piefi E?ﬁe%ﬁ'&flﬁﬁ? RIS M iR T Paples. 1s an cellular
immun$ iréEPbis8 HEGH ShaynrAd) d SS@PAE BRI e bedBvad thlbe B&ful in cliciting a
appreciated, in sone exanples, wherein the agent and
cellulapimuapne rprppssdp  pmeant pelyprpside fhat basiemerase duteprpnie to agragent(s)
. i et _ . RS
oris bRARAUMALRE FEMORE P8 Yool B i LT R TR rRfcance
to the agertnad/agpicading theeflinpcy bicthp pgent ind/ameinintiging trhducirgromal

-The term"simltaneous .adm ni stration" as used
Iewxm%%%%%%?mﬁ%gﬁgﬁfﬁg?mfﬁ5ﬁ%%ﬁ%bsition conprising the
[0105]yeast Avetridimbly, prodided Bertinarampetibdcfoag@niniAmgeresistance to a

dm nistered on the sane thy. Either the conposition
prophy [ag{i iolqr R TANRRLS AT ATBIYEh ETTBRTIE HREN HRRDE B i emmal
a effec@@itoufBYf DdnpEEtiBh 8drBFshe 4 vedtor, MILR: PASIaRpRS, 8t

.. Simultaneously, the conmposition conprising the yeast
vehicle, fissqciatign with ganytas palyacrtide thag bt eoeagedds respensa fhide agent.
Also, ptdVededdeRif Q8 Afdtholik £ reduéing Qés&stglgé i a%@ﬁg&nﬁliﬁ HnLJ‘

t he conmposition conprising the yeast vehicle and the
mammalpgrisipef dijegseay einfertion o mbidttde distoe dofagton, (véhether thelgent is
admini SR BRI iSO &l R bl A8 dm At Gl SorGiRb fne

i'h oner sage forman He éraﬁ%u%ﬁc agen
mammganteffectiveg amouatidikempddtagia coafundtion[vithlth¢ hgene riRrein said

exanpl es, the conposition conprising the nutant - e
COHWOT%#{H%@BFF@% is administered as a "fol | ow up

tf @ akMBBEtor orl vifs corﬁ]?ﬁﬁr[g ffchid A thaCdncbdie ﬂ@gﬁlﬁ}hntﬁﬁﬁ?epﬁde;

been initiated or after an increase in a synptomo

8i a&slbererter guds Yegssoqingath the putaabpivesptileon

€O R thesthdl PolyBEptR CorQ pepRUC iR P MBAici e iffinfime t&Ponse to

al so be adm'ni'stered ‘before treatnent wth the _ '
the mutppfenodypeptidecoor - prophyl acti ¢ agent has been initiated

0 : ' 2 el | OITRL,]

dam kS B BRRANE RRGLL RThAIRLE oPu ERY: Rid RIS or
anti-senya R thavWiedsshnnddbac vadtvareran dn tfiectivo hmpap ol de camposition
. dﬂﬁnoé onm exed Wt ach other, i.e., the polypeptide
15 admIUSEREGt FAYOHHPR AN F@aﬁﬁﬁ?essed by the vector, |oaded
[0106] | Nt 0 Irh@méetiBples, Tie dMyolkioh tymplideasmest héte bh@e following:

vector. The vector and_the _ nutant pol ypeptide can be

i Revgast yehicle sPmpIisRg Bvlely rod whish speAdad dastonsamytantt he
polypeptidb)] aeﬁrigtméﬂf hRART MBS RRSERABLE Y a miRStope;

adm ni stration process can be perfornmed a vivo, such

iy Dyeaptichickhroniposing yt ey @ne mutanerdlypeplidsad Sdementitharend

s ] ivo. Ex vivo adm nistration
ﬂ““““%@?%%%ﬁ?%h§g$¥égﬁfﬁgn%art of the regulatory step

Ut siyelst edhidlqin aysovimion withcin least cad miving palypapgda a fragment
thmeofg%gggsition of .the present invention to a popul ation

éﬂ’%ses( YBHEPE € aé‘élP}%%Per enoved froma nanmal

under conditions such that the vector and nutant

pol ypepti de are | oaded into the cell, and returning

the cells to the mammal The conposition conprising a

vector can then be returned to a mamual, or

adm nistered to a mammal , by any suitabl e node of

admi ni stration. [0113] Adrdistration of a

conposition, including a conposition conprising a

dendritic cell |loaded with a vector and nutant

pol ypepti de, can be, for exanple, systemc, or




WD 2008/ 115610PCT/ US2008/ 051348 nucosal . The routes

of admnistration will be apparent to those of skill

in the art, depending on the type of condition, the
waBsb@ibepol ypept i de used, and/or the target s 2008051348

popul ati on or tissue. Methods of adm nistration

iimc Ial,yetegt vijutle alsmprmixtg thictaid @i thich emtodesve ﬂ‘ﬂaslsme mutant

adm ni.strati,on, .i.n eritone adm ni. st n
potypepflE LFREheH pon i R SRS RaS Rl Gk loB [l
intraceBELAH Y inSd 4 @indAfc cdlNbF acor onary adm ni st ration,

intraarterjal admnistration (e oacarotld

Pt YA veBislscnt ahlesti on et BQIYI%PPP% 2 fﬁaﬁlélﬁ%‘d]éqf?‘?féll‘a
compngél a ®htYon, by LGNSR led %Q[Hcglﬂlﬁiﬂgﬁhio%enﬁh@&&ﬁla REHRHSn the
amnlstratlon intraarticular a nistration
mutant; pefypeRtish iy knowinde cmeigs oF Basremergnd, with dgasitang ﬁpﬁ(cg‘lcgmutaﬁon mn
| ar,
rpondh i) SA5HA0LR e DL RRP Rmy LIS oL
[0107]i npr e@msiniecmamples toatdnglosition ancipatile efoahcmng ectihda imniume

responitth S98TE 15 BT eRl S L BB LB esonse. 1 over
example) thcOigRiune kespbidt MR aboth iareN @nikHE b Aikeral Irﬁlﬁﬁk&deﬁ[iﬂiﬁéa

i nhal ed, int ranasal oral, intraocul.ar,
[0108]; ¢ r 251 fomeframples pit the metorls the compopifipn Sappripgs an adjuvant. In

yet othéFRXERbIRE, Bhe BRIPOVALY furthbr ddditdrideiean 43bhidAR M3 for a Toll-like
i ntranuscul ar, intraperitoneal, i nt rapl eural ,
receptor At # BIASPEHEA amptor pithaglv.ehowker examples, hecompositen ogprises a
e I r
yeast V&ﬁ(t.‘llé] fnﬁ gtﬂelgreég(rg& re'(s) &gé %nﬁsg%gggﬁiﬁlaseAg C%rk}yggl!ééﬁl\ég M other
examp]mn ¢Htetmkﬁ inodmddiiopd]. dn somt cxangges, the mpagohal dg heanmoh.

intra ular lLiver i ncl ude e _drops Aer S
01091 S RE R ey SRt e S PP R SRR
virusesiBd b@figosiioas) dadhths| for ERenfE, tyeéﬁ%&sedfcﬁmpm lcﬁmpnsmg yeast

Stribling et al Proc. . Nat]. Acad. g
vehicley, duchadinesmmunegani¢ qeyapasitiqag;fopyss fpmethorlyfop ﬁ]éc“é‘i@a%’BP@“t

polypeide QPRIA™ Thinfihe GOAPBAd$h A thaBr R ATk hkREE WAL GRbrBEbeing
formulated into a conposition suitable for nebul i zed

adminigered theragenis). nig sams gkaaplee therhameeal ip at ik fpoadiggase, and a

I
vector fIERGER o Hhline BRUDPEI PR RHRE G o PRriRR grocation o
a mimetapef ankl/or rortipresitbey edroprsng sush veeten sakministenad pyophyldctically,

e R L N
dlseasetaa@ h @ESorQis sabmuiq&sa magnh\pdilypepsidd @hdrgr cfompﬂi‘shltlaﬁﬂﬂ)mpﬁis@lg
ood, and .heverage products. O her routes
such et i ST PG LR ot ety ﬂﬁ‘FBﬁP‘ﬂ’?f feg the agent.
Adminidg&foalof kithtyd&st VeBAtIBNLksR{at6ANGAIa fiftart %I%r?éptﬂlé%nay be used,
di sease. Such nutes include bronchial, "i ntrader mal
for exampley tgripesease AscentibilicaAbSamanypa &9 2 fsrapticomg/or prophdpctic
s S SR B AP DL P, v
life cyclgfofdudhi agenty. brf somecaapos.ta mmmmrpﬂmmgs weytgmdtprior to
adrmmzi eaHI Cl aa te%totr Igrﬁ ozrﬁ(leps %t:{g))%tagd cir?ié%;{algea mlaﬁﬁ %Pr R ﬁmufes not
mutant @alg}péﬂmde isl ﬁfﬁhot{ad)ﬂﬂe@]:ﬁﬁﬁ@@bﬂ&é tadmgmst rati on of a

cell, .vector, as, a .yeast vehicle, or virus,
[0110] ¢ o o SPRPRHIGS ﬁfﬁﬁ ?45156 ofh S FOmMPIEEFtorsy fych as zst’rﬂSnyé es,
in assodiR1UnGlith AHudBSIIygepadd) e TRbMehithdedBRATRImAR sch b Fhutdtdh or a

or subject to disease does not require that the
mimetopg, il the) therppeytie ot RGP #ticgent ¢rs byadsinisieredcithéfe dose
paraneters can be determ ned using nethods standard
in the art that are suitable to mnimze or reduce
synpt ons of disease, or ndhin ze progression of the
WD 2008/ 115610PCT/ US2008/ 051348 di sease. Such net hods
i nclude, for exanple, determ nation of survival
rates, side effects (i.e., toxicity) and progression
or regression of disease. [0115]For use with a yeast



[0117] 1 n sone exanples, a dendritic cell conposition
conprising a yeast vehicle as described herein
contains fromabout 0.5 x 106 to about 40 x 106
wolRegiissioc cel | s per single dose per pati entpcﬁﬁ’ﬁodsfbsmm
anot her exanple, fromabout 1 x 106 to about 10 x 10
Slmult@eﬂd;iy wisequeetidlly, WiNGhQQOB! (ol GGEOPUNiNSRDS/0D Bih&g&lt(mr
Jfer. patient. doses. ar.e gi ven a

d Th
simaeflh SRR 5o BhER pornivas S ERER Ut p R i erion

altemaﬁtfdly‘:‘,ras atparaed @mmubm Ci&ts@rhérbﬂﬁ?ﬁbl&sy the AG& aftf mlshd Jolypaptide,
For, exanp a_npuse, a SU|tabIe dose is

or el G AR IO (ST BTERIGoR P EHTI]S jegidesigpfisgeously
and seﬂh@itel?oﬂ§ Qill B ffprecHiRSE ® &)?r[& é%ﬁm RE %H&é’ﬂr? the Qgentt B mutant

ed artisan and is wel hin the abifity of
polypeptiflgser igcleigdcid encedipg &, axe ﬂdnnmsmmgumt@&y dlfef adotinisteation
t
may befl%lrﬂac%hl W 5}32 %gﬁmﬁ&&% ??%ﬂ% ﬁiefeﬁlger X [%ialteobﬁthé gijag@uoner
for the madinyal. diﬂhﬂ terna fivielultare0ds Blrinistmitidn” beuaa&hcrems meansdine tlm‘

compogfia Sorbfishgindsg AR o8 s le RS acriioonat op e
same doy. H";lli}ﬁr ﬂE&SMpN@lﬁrﬁdo&p&l@ﬂg ifemtRsRRNgepil od tHRhsrRleuti®agent
it 1s wthin the scope of

|str Thus,
may b%ﬂﬂ@l ﬁb’@ﬁtﬂ?lawlﬁ“f’f%q simultancously. dhecompesitign copprising

the yeabt%hﬂdﬁ@méﬂié tﬁéiﬁﬁié%ﬁc h&Ak AP Be EQtaih&tBin WRSIarR Ao RILE @Qas & umt
For exa repeat ed dosing may increase the nunb

dosage gpmprigipg nEOéh thegrmaptidon epmpprisieithe yageehicls|and meﬁh@apeuuc
o) 08B BT B PTR80S gy
in one dgishge forn aphthe Grerapeutic dyentsik cortaided mmateqer@meagaffom@i | |

in th rt can r the effe ts
o110 o o 3 PR ot o A Rt B Ay TG00 £°
adminidtered and ‘dollGuap temueet, Mdelfer atgmesadite)agkn0ianbded ifiied or

of the.sldll in the hod of nonitaoring the
e an3 R o g e eSS
the vecloR@uéh 46 feMRAGEhiPR! & 280 be UANRS GERALED)e @hlnSint Fith the

chal I enge or a boost. Another nethod of nonitoring
ﬂmﬁ@ﬂﬂ%ﬁ%ﬂWﬁhﬂﬂ%ﬁ%%%Emﬁéwﬂkmﬂﬁmﬁbasure t he percentage of
[0112] | SUKThLrnEEbA Qe hbME mO'H Qg&ﬁlln%s@@g%wor anda

whereby [ eukemc cells are tagge suc
mutant aolgp@@de fd arwsebmthesinte wgctqmﬁ)the pithepepide- gpo Bmttcnmglexed

with Caa'le$dl€§' ig] dt’h?[_g(!ﬂ??@#gﬂ%( 1% I'C%ﬁml)%lﬂ% d@XC Iaelg eg%gqﬁg%etg%r ,qoa(feg

into me\égimgaf pl%;?stmﬂf ﬁﬂazﬂe}cﬂmlve wetbrh &‘hewertuﬁraed ﬁietnmtim frolypeptide
can be gisked 10 nH)rmh'lahon gn %fto gg}mngetrtatqgnd% ﬂqe sul j[elctb gg a Ies{e?ed
separately. The administration process can be performed ex vivo, such as by introduction by
dendritic cells loaded with the yeast vehicle, or in vivo. Ex vivo administration refers to
performing part of the regulatory step outside of the mammal, such as administering a
composttion of the present invention to a population of cells (dendritic cells) removed from a
mammal under conditions such that the vector and mutant polypeptide are loaded into the
cell, and returning the cells to the mammal. The composition comprising a vector can then be
returned to a mammal, or administered to a mammal, by any suitable mode of administration.
[0113] Administration of a composiﬁon, including a composition comprising a

dendritic cell loaded with a vector and mutant polypeptide, can be, for example, systemic, or
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Kits of the invention may conprise at |east one yeast
vehicl e and at | east one nutant pol ypeptide
associated with cancer that is known to energe or has
woRdsgloW th a specific nutation in responsgindeossiz4s
adm nistration of a targeted therapeutic and/or
mucosgdr Ghdyduses of edilinisgathgentl(ts)apparee ti i:ltosenm%kﬂl,ﬁntﬂlmezm, depending

on e SRR e AR Bl BRIl i o

tissue. INelBRRGE bdBRlstStioREINHe, Bayard G81HHitddNE) iHERendlidtad@ifstration,
not limted to, inmatinib, nilotinib, PDlL66326,

intrapepiopesd ginisipsarh dnranpypelaydmnstratiop, iy dal\admggration,

mtraco@n aagﬁmst%w I%J&enﬁp&mﬂi&?aﬂoﬁ€ ngﬂ?l%aa a%ﬂ@@@
PD173955, Gel danamyci n/ 17- AAG, LAQB24, 5CH6 36

subcut%ms@msratmft&a@ rmﬂvizgwm,zntrmhmmumstrm mgtzneous

L T —

aerosolﬁl(ﬁjﬁa?:mml ARZBPIR3l, indidGAlR, mn*alSildllrMﬂ ordh pu]kridnanyay'

further conpris tructions for .carr
adimini g R B G ToB h RRTE £ G034 e s ftuf o of
admini§tiafigh ércR@Bpianrho, Inkrageiiaical, hl}bcb@ﬂ@)uh hﬁtr:fdéﬂﬁﬂ Ni@ftinodal,
encl osed in a_contajner (e.qg, npoul e, or

intrarmuslan, transderaRy. dohaled, mganasyineia]. H&Fﬁ)oculﬁ R?@Wl@éulam pt@cranial,

and intta§$ih41d PRGN ORI EcHvBA Lal AR 1R TR Hhal RS Rlad AMRiptitBneal,
reagents in containers (separately or in a mxture).

intrapldugd ARIrAHEMPIASY, INfEAVERINS, spbiuianens, aigiat daghetrs enbyenpheathictor
f

roves. S D B D6 ARG GRS P KL PR

intranagzbinfreden,ahd hhfaowmamlehvma car inshudeictel dyoyss. s&qoqzsbl @ahaiation)

. the kits of,.t i nventj o caII |tten
detivery {3 gt B ol e et s Sari koS Anitee of e, guibting
et al., PRag Blarlsher! SdincSA tgH1 127711heg Ki 1992) trat example in one example, a
machi ne-readabl e instructi ons i nstruyctions
compo %téﬂ“r GOFPTISIRE § YRRG HENIFIE <t bfofﬁfm@aied é‘ttB P SEFBPRA ) igtie for
nebulized 8Qv@FCRMeRab1E AR lidY 4RI nbigizE0 rCﬁQlodeﬁgcry can mclfude

i nvention has been described in some detai

solids anl [liguidp Bat ean bs ke fupipabebe Boudupplos ssefgfin meaie})f/qup%ﬁnt of
mucosal BN fibyARdisHde ce)ﬁl Hithdns @%}:ﬁ@[ﬁﬂ%{%ﬁﬂgt Jeflick 9 aﬁbeséag r?l ﬁg%ared

in the art that certaln and |cat|o
for orallgigli prradbr crtpleT hetebletroe capshles,de setliap b¢10g1 ﬁarmnbhted into food

exanmpl ge const ue%
and bevgléagggrogd?lctts h@ﬁlenf/oélg 5.0 dmm gta mo&ulaﬁé FrlubSh mmumty are

useful in the treatment of cancer or infectious disease. Such routes include bronchial,

intradermal, intrarmuscular, intranasal, other inhalatory, rectal, subcutaneous, topical,
transdermal, vaginal and urethral routes. The route of delivery is any route of delivery of a
composition comprising a yeast vehicle to the respiratory system, including, but not limited
to, inhalation, intranasal, intratracheal, and the like.

[0114] Effective administration of a cell, vector, such as a yeast vehicle, or virus, or
composition comprising a cell, vector, virus or yeast vehicle as described herein to a mammal
at risk for or subject to disease does not require that the mammal is protected from the
disease. Effective dose parameters can be determined using methods standard in the art that

are suitable to minimize or reduce symptoms of disease, or minimize progression of the
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Exanpl e 1 Construction of Yeast Vehicles Conprising
Escape Mutations [0124] The purpose of this exanple
to describe yeast constructs which contain escape
wodbsAitSo known to occur with the adm ni str atdcayBbosnsiz4s
G eevec. [0125] Yeast-based vectors expressing about
diseased S@ctamizthodsaioildde, 6dr cichreplabdetqmuirtaciom of suovivyl 2465, Bde effdits (i.e.,
toxi .tger(g made.. These vect ors ver e under the control of a
1CILd SRS PR VO FEE DS S SOt Tr anscri pti on El ongati on
[0115] Fact OFord)se withe yeasthicloNd iitabl ginkle@lofcdizeOwh Agse that is
constructs_were cultured, harvested, washed with PBS,

capabla pf gliciting pr mgpnesEsIYR; i @nammgly NEORE Grampless A &6 uky dmppune
responéé’I YhichBRy304n Eﬁ@%ﬂ%ﬁ&ﬁﬁqﬁﬁﬁﬂ'@ sg)oﬁ)@swﬁ&f administered one or

adm nistration to the m ce 6] The fol | ow ng
more tigeeoieen @ svitahbs tene patpdt @Sg’éﬂé’ﬁaﬂ@fﬁﬁmd lauige yided artisan, the dose

oo S B i PR B i

One of ANPHIRH WIS dtkg-HB\ i RNAKEN sirERQIINCERt RERESSstadn
based OT%QSI S YEGRVY RIHWASDG(ITY&“%I;%REI\ITLAELVHHEI STVAD

S1ZE O € manimal an e route o

101161 CLI TThHHRARKRNHE T3¢ By SR BENESTTPH vy GHSHERINGMion
with 2 mresguARoteeRiidpUAY Rk VIR RiEe PR R RIEPTRVISIS A ey eadior

mutant %él%p&a%ﬂ% Ve CNELBY ki WML XARAQ AT EnY ket
2008/ 115610PCT1US20087 051348
effectivitg IR ANARKIDIY CERPISHNEDRONSRERIFCORHA RRIinfes pryr|auitable

time peHQd_ ﬂn)the case of yeast, a single dose of a yeast vehicle of the present invention is
from about 0.004 YU (4x10° cells) to about 100 YU (1x10° cells), such as 0.1 YU (1x10°
cells) to about 100 YU (1x10° cells) per dose (i.e., per organism), including any interim dose,
in increments of 0.1x10° cells (i.e., 1.1x10% 1.2x10°, 1.3x10°%, etc.). In one embodiment, 2
YU@2x 10 yeast} are used. This range of doses can be effectively used in any organism of
any size, including mice, monkeys, humans, etc. When the composition is administered by
loading the yeast vehicle and mutant antigen into dendritic cells, a single dose of a
composition described herein is from about 0.5 x 10° to about 40x10° dendritic cells per
mammal per administration. In other examples, a single dose is from about ix10° to about
20x10° dendritic cells per individual, and yet other examples from about 1x10° to about
10x10° dendritic cells per mammal, A “boost” dose of a composition comprising a yeast
vehicle as described herein may be administered when the immune response against the
mutant antigen has waned, or as needed to provide an immune response or induce a memory
response against a particular mutant polypeptide. Boost doses can be administered from
about 1 week to several years after the original administration. In one example, an
administration schedule is one in which from about 1x10° to about 1x10° yeast cell
equivalents of a composition is administered weekly for 3 months, to weekly for 1 month (5
doses) followed by monthly administration.

[0117] In some examples, a dendritic cell composition comprising a yeast vehicle as
described herein contains from about 0.5 x 10° to about 40 x 10° dendritic cells per single

dose per patient, and in another example, from about 1 x 10° to about 10 x 10° dendritic cells
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[0127] This construct contains three escape nutants:
E255K, T3151, and MB51T. This sequence was changed at
V2271 and N336S, which corresponds to a change from

wd daesisgran resi dues to residues that woul d cermeSPRAGI348
wi th nouse resi dues The MADEAP sequence at the

per singlegpsertien gatkmS Beendesdued given fdra tBaical Abharg etﬂibm@eiﬂfatﬂ
1t XRALessi o Q d
Doses ?ult%?l fi roév(\hser am%ém?s cgﬁgr ggtFrrmelge ny ose C{l% iﬂg & g1p %E) }%ample

for a mpmE255 KitaBB Hobe is &ivch AMBBATY 10 tbabmstx 11X paSS11€glleﬁosa§a8r rﬁouse
exabhi tldlnet e 3 am n s.ji.n be

Other (lgbeeAp b AElaTReT N e LA iy 00 LWL R A Y Gf shose of

skill mtﬂlfee»arh m&nﬁ&m&ﬁl REEd6 BB histek i@ hriaR@lal 8dHtA1Rs @6 dbdut 0.5 x

a stop cqodon (*). Construct #2 VK14 -VAX E2 ONLY
 to BE!&EN Edapdrtic\galiparingleTdosrar RN GILRBEVIERAQTKNG 50

[0118] ?%WP%MFEB\{N%@ (UG nihERE Hlat e b YRESESS
adminiPEORE! SIRYEGRIFYeyRIINTABDE I YWBSESRENHaANIcYidld-8T WaDesponse
of s A PRt e R P RS eyon et

suitabl@flfinber of doses include any number required for the desired purpose. For example,

repesteg s@%ﬁ’s@%ﬁ%mt’%ﬁ%%ﬁ@% VL PoR SRl

dosagcaﬂ@fr ehtREb ARG (g N BaMhEhitdbhise 6:QELQ | D
NO. [0128] This construct contai ns only one escape
amWS%PSWWPP“W@ﬂEe?&H@Hce was changed at V227! and

[0119] N336Son0F gl GORE &3 PANAS, it R8es of BID caﬁ% Eyrm%

resi dues to residues that vvo rrespon
animal pedpldupsh asTheuskiaBiEAR of @q@me Sath mheseb@gieh mrmlgadmlaisimown to

one of 1?/12 glg{l%g%%%rtt Q)ntcrﬁ?cd%qdr of%?:%ng&gﬂ%&ln Gffe stlﬁabls kd & Eﬁm?or the

expressi on

survivabiuoans tlmmaiei(mmatadmﬂ;pmmmged) aﬂasz:ﬂmﬂcn’gﬂtoalboost Another
( 13151 The | ast rresi dues are.a hexahis

methodgk Bt B TR 9C o (B PRSPPI G b e ovr

time. Sa@xaibust ddEIe eXidOwRdrebyf eI & 116 ditilo b yithianAgiRer, such a
domain. The final amno acid is a stop codaon (*).

sreen flogfragep{rotehn( GRS The GERmaaNe coliindigsiplenkemic cells and can be

monitoMAHEAR(RREE; A MATINYGA Y RkaHNKEDDESPGLYG
50 FLHVI VHSAT GFKQSSKAL QRPVASDFEPQGE SEAARMNSKENL L AGPSE

100

Kits NDPNLEVALYDEVASCGDNTI Sl TKGEKL RVL GYNHNGEWCEAQTKNGQGW
- 150

[0120] VPSNYPBRWVNSLEGHSWY MGPRERINAAESY R SBCINGSHeWMRESESSRESherein.
. 00 . . _ .
Kits of %l%i%%&%ﬂﬁéﬁ@&%ﬁ%%ﬁ@ﬁ/ﬁﬁ%oﬁml

polypepthl@ associated with cancer that is known to emerge or has emerged with a specific

TTLHYPAPKRNKPTI YGVSPNYDKWEMERTDI TMKHKL GGCQYGEVYE
mutatiogaresponse to administration of a targeted therapeutic and/or prophylactic drug

agent(s)é\yéfg%%{-rﬁ{@/m@mggEieﬁ%%%@o@ﬁﬁ@h}'f%%r@éﬁf In some
examplesy fhe HRE\VARZENB EDE¢HREONREEY SALY Exsmpiig) SepiyEehERKNE e not
e S R BRI
VX-63GBTRBA®6 s AZMVES b 2IHs P, REZe APW3E86, arGRYI6030, PD173955,
Geldanamycin/17-AAG, NVP-LAQ824, SCH66336, BAY-439006, CI-1040, 1.Y294002,
wortmannin, OSU-03012, CCI-779, R115777, BMS-214662, U0126, PD184352, rapamycin,

37



Bcr and Abl. This sequence was changed at V2271 and
N3365 and two changes to residues upstream of hunman
Bcr-Abl junction that were replaced with
woQ0dshesqaendi ng nouse am no aci ds, whi ch cor rreSps08/051348
a change fromthe human residues to residues that
RADOMo GCLH7¢drARSSp 6h PKL4L R onBUS 48 e dhel kné snay ifwidhes cenpiifge s
.. arendicated [ ad wi th doubl e
imstrucfif oGk S ERRNBLIRRBARIE 1 begt nni ng has
[01211been KiisleanprisidgresiiBgle edhporsequidineserfildy hat aiis dontppnant
east expression, .The | ast residues are a. . o
enclosqidl 3k SReh (e AR Reu ot ads ST e RS R iRe Ao
kits inoﬁ%%gﬁ&@ fiRbnt BemPeReai sy dlsH Mte tageaicatsfil et Beparately
_ Bcr Abl cont ai ni ng g&%&r esi dues upstream of Bcr- Abl
or in a migee)-on. The final amno acid is a stop codon (*).
[0122] CONSt AHCH ofdbrbhl Yo BRRe B SPheYkit for carrying out the invention
MADEAPNL EVAL YDEVAS LSI TKGEKLRVLGYNHI\?(HE/\CEAQT KNG 50
generalYGIRHERNID #1 RINSITEMGHSYIN RCKYSRNAAEY CRSS NS RESE 9%

.10 : s : N . o .
vt g RS AR R S P SR PR P A et
on a 1alEbOr package insert (e.g., a paper sheet included in the kit), but machine-readable
instructzRy (e £ IMStiCTont Cartied o 4 MAEHEHE OF GpUCHL Slotage GToR) Be aTsh"
acceptab{eV\V\KKYSL TVAVKTLKEDTMEVEEFL KEAAVMWKEI KI | PNLVQLLGVCTR

250 EPPFYBI EFMI'YGNLLDYLRECNRQEVNAVVLLYNATQ SSAMEYL EKK
101231300 NAYh oD e RRREOEE R R AR SRS RAT RSPt See v ay of
illustratibd A}Qelxﬁﬂl%l[e G 3UJRESoCPRRY bthideSRRRE B wilkibd %)p%‘g?_ﬁﬂ those

r .

_ Ber-Ab sidues W th one escape mutation, T
skilled fihige MADRARerséhangas and modiichieqyis mrryrhg prsticesk chie e
descripis A48 eGP ne SR OE ok lca Sy Bt e Ropt B2BE imvention
mut ati ons correspondi ng to escape nmutant (T3151). The
| ast 6 residues are a [ stidine tag. The 328
am no acid sequence Iiﬁmﬁ t he MADEAP sequence
ExampRNACéiteudtnadi Yehdt MehR1ds pnipkieing Hatapt Muthivien Abl
| dnase donmin. The final amno acid is a stop codan

[0124) («) . Ehnrerperctol 485 pAamIAe AR FAShEIns et  Rich contain escape
mutant€ BivAi 010088 vkfChé Qninistration of Gleevec.
MADEAPCFRSFSL TSVELQVL TNSCVKLQTVHSI PLTI NKEDDESPGLYG 50
[0125] FLHVI VieskbaEr CesrACERPYASEIRETEE0 Ieingrasdsf Kha Aldpgition from

P10 BREAR, R R PR R R R B

promotgS(Iranscription Elongation Factor 2). The yeast containing the following constructs

were oo b B R R N Rl SO NG VAP PRI FRashed

again wWithl FB S RACERAENRpMBAS AR & XD 2R IiEhL Aicto thihisEVADGL |

250 ) .
[0126] 77| Hy PP ORI PPENRSSRVIIRE VESSIEREEATHR YatiaUeress\ Rty
300

VWKKYSL TVAVKTLKEDTMEVEEFL KEAAVIKEI KHPNLVQLL GVCTREPP
Construpt #l VK13 — BASM ~ VAX E1.E2.E3

FY! | TEFMTYGNI LDYLRECNRQEVNAVVLLYVATQ SSAMEYLEKKNFI

MAD@! GENF Y FYRBERT RRA) @WCE@\ &50
QG N v?ﬁq%i § JRIFAA S%Z%Gm LYRES
PGORSISL R EGRAVYHY RIS TSP V/§s LAELVHHHSTVAD 150

GLITTLHYPAPKRNKPTIY GVSPNYDKWEMERTDITMKHKLGGGQYGKVY 200

EGVWKKYSLTVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVQLLGVCTR 250
EPPFYIIIEFMTYGNLLDYLRECNRQEVSAVVLLYMATQISSATEYLEKK 300
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junction of Bcr and Abl. The MADEAP sequence at the
begi nni ng has been added to the Bcr-Abl sequence for
stability of yeast expression. The |last 6 residues
wohesrasdiexahi stidi ne tag. The sequence i n beigweedodsasiz4s
MADEAP sequence and the hexahistidine tag are from
NEFIHRAWnehRBCLVARNHEIGE ¥ ACE ([ SIRILN RO RIHHHHEE ( 9k $D NO: 1)
upstream of Bcr-Abl junction. The final amno acid is
a stop codon. (*). Construct #6 Fully human El. E2. E3
[0127] MADEARKs ieWNr B SAGHINHTESESE M%WW@O

e T I

human }&8lues to residues that would correspond with mouse residues. The MADEAP
GL1TTLHYPAPKRNKPTVYGVSPNYDKWEVERT DI TIMKHKL GGEQYGKVY

sequengids Hrchpaiuing sy pasr PLAGTY K BRI ReuoneEPRItHBRIY WE et/ C
expmss’éc@lpé@x%lbgg% &(&Ierhned text shows m&lﬁl\t/l\olns COITeS on%xgﬁ _It_oE e\:(stza }gKm%%réts
(EZSSK\IHBH:HD&MR&I@J}GENHLMMWMW @)HHHBHHE tag SHT 328 N@mo

Thi nstruct tal Ihr S
acids e Eh IR0 Wi P gl bt onf ARBLANlele 38 R AR o Byan bt
kinase adrmdihe Thefmah amig doRlss bemp cadmie(d).to the Bcr - Abl
sequence for stability of yeast expression. The
bol ded and underlined text shows nutations
Constr$c®@¥? €¥aandi e opgSgape nut ants (E255K, T3151, and
MB51T). The last 6 residues are a hexahistidine tag.
The 328 amino acids in between the MADEAP sequence
MADEARN LA INIRERASCDN IR STHRGERLK VG RNHAE HW B A G50
QGWVBSRETEP Y bivhERHFYEY He TV SEN AOEXELAS GENGSH Y \REMSHol)
PGQRY{ISLRYELR WY BY RINDA4SBGRB OV S SHSREN K AE LV HOHS Ve 150
GLITThBYS& PFRINKP BFY (NEYREYD K WM ERI & TMIKGH Iy G G EGREY 200
EGVWKK B 1B0A VKIThKED IME 6L EFUEEAN MM KRIKIGPN B VOIS OPRB50
EPPFYOI EBEIT-YAN LLLITYER ECNBIBIA AV Y E LY ABQES S WEEK KGO0 0
NFIHR®! pARNCL WS ENHIEVK VA DRGE SREMTODOIHHHHAERBEQ ™ Ner Xer
- for purposes of nonitoring. [0134] The m ce were
i muni zed 3 tines at two week intervals with 2 YU

[0128] yeast Thid CokBirtbt BRtad dfily)one Chdbb 8RNEA: IBISMTHE: SH&nPORas
| eukem a cells on clay 7 post-last vaccination. The

changedaf ¥2274 adiNd2oSwathichgoirrypends tiashengs fpa ths human residues to
residued BrhORb1l €65 PoiEwith HoBsARsiBhesTHE MADEXP SEubE A lat thi-

beginning has been added to the Ber-Abl sequence for stability of yeast expression. The

bolded and underlined text shows mutations corresponding to escape mutant (T3151). The
last 6 residues are a hexahistidine tag. The sequence in between the MADEAP sequence and
the hexahistidine tag are from the human Abl kinase domain. The final amino acid is a stop

codon (¥).

Construct #3 VK15 — JICN-BAM — VAX b3a2

MADEAPCFRSFSLTSVEQOMLTNSCVKLQTVHHIPLTINKEDDESPGLYG 50
FLHVIVHSATGFKQSSKALQRPVASDFEPQGLSEAARWNSKENLLAGPSE 100
NDPNLFVALYDFVASGDNTLSITKGEKLRVLGYNHNGEWCEAQTKNGQGW 150
VPSNYITPVNSLEKHSWYHGPVSRNAAEYLLSSGINGSFLVRESESSPGQ 200
RSISLRYEGRVYHYRINTASDGKLYVSSESRFNTLAELVHHHSTVADGII 250
TTLHYPAPKRNKPTIYGVSPNYDKWEMERTDITMKHKIL.GGGQYGEVYEGYV 300
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WD 2008/ 115610PCT/ US2008/ 051348 [0136] (1) The first
group was not immuni zed but challenged wth
GFP-1 abel ed wild- type CML (Bcr-Abl but no escape

wonkhgissens) (5 animals). (2) The second gr owReRis 01348
were inmmuni zed with a yeast-based vacci ne contai ni ng
WKKAHLTHA BKSLKERIMIBY ERGLEKRAAY MEEHFEPMUY QL LGNVC TRIAPB 50
FYIITHFVMA YN ECLREEHRQEMS ANBCILE YRIA T 18 BA BIEVAMIK KN T 4()fe S
HRDLA ARIEKY GENHEV K WBBFGILSR AT GRHHHBHMH (SEQdTt Ken3)
chal | enged with G-P-| abel ed wi | d-type CM. (Bcr - Abl
but no TAME nutations) (5 animals) [0137] The results

[0129]ver e Jhisfcahdi@wsis teOk&Blybe Bur-BbllwishRvhdeh&sidtapl &8 JlM%h&{ of
curves,.  which were_identical for these grou

Ber anfidbh * Shie serverss waschinged RV 3ikendli3 Wdﬁ‘é@ pg@géswwdavdues
upstrealﬁgof hﬂ%n\ﬁ%ﬁ%bpﬁh%ﬂﬂl&%é?@fé\ﬁg ﬁy v Oﬂ?tl) rﬁgﬁ%hrﬂ(gusg aﬁ%

cells in thelr Sp een as
acids, ‘ahlﬁlil porespands tre Grnghisom deshuniragesidugs troiesiducartioht would

corre'sﬂog((ii Mtﬁtlﬁdﬁge s&%ﬁ{h%ge éh?.g% gféﬁﬁﬁ%ﬂgd ﬁ)%tvle Y abol&’ ﬁtb({ 61? Houble

m ni st ered vaccil re were
underling)c ' he MAREAP Beqllfenctefm thechegiansighds Be:n a{ldl:’ﬂétﬂ}l(e]Bcrm

not i ed_but, chal |l en
seauentge? eafi B4R A aTbResvon( s FRGT MR S YRR P The
sequendihPejweeh tRINNBIEP. schﬁblléé-lu(d&}le ROQhBEeGERN A Hr® BBmAHuman Ber-
mce was i mmuni zed with a geast based vacci ne
Abl kinase containing 97 residues upstream of Ber-Abl junction. The final amino acid is a

stop codon (¥).

Construct #4 Fully Human E2 ONLY

MADEAPNLEFVALYDFVASGDNTLSITKGEKLRVLGYNHNGEWCEAQTKNG 50
QGWVPSNYITPVNSLEKHSWYHGPVSRNAAEYLLSSGINGSFLVRESESS 100
PGQRSISLRYEGRVYHYRINTASDGKLYVSSESRFNTLAELVHHHSTVAD 150
GLVTTLHYPAPKRNKPTIYGVSPNYDKWEMERTDITMKHKLGGGQYGEVY 200
EGVWKKYSLTVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVQLLGVCTR 250
EPPFYIIEFMTYGNLLDYLRECNRQEVNAVVLLYMATQISSAMEYLEKK 300
NFIHRDLAARNCLVGENHLVKVADFGLSRLMTGDHHHHHHE* (SEQ ID NO: 4)

[0130] This construct contains fully human Ber-Abl residues with one escape
mutation, T315I. The MADEAP sequence at the beginning has been added to the Ber-Abl
sequence for stability of yeast expression. The bolded and underlined text are mutations
corresponding to escape mutant (T315I). The last 6 residues are a hexahistidine tag. The 328
amino acid sequence in between the MADEAP sequence and the hexahistidine tag are from

the human Abl kinase domain. The final amino acid is a stop codon (¥).

Construct #5 Fully Homan Ber-Abl WT seq containing junction

MADEAPCFRSFSLTSVELQMLTNSCVKLQTVHSIPLTINKEDDESPGLYG 50
FLHVIVHSATGFKQSSKALQRPVASDFEPQGLSEAARWNSKENLLAGPSE 100
NDPNLFVALYDFVASGDNTLSITKGEKLRVLGYNHNGEWCEAQTKNGQGW 150
VPSNYITPVNSLEKHSWYHGPVSRNAAEYLLSSGINGSFLVRESESSPGQ 200
RSISLRYEGRVYHYRINTASDGKILYVSSESRFNTLAELVHHHSTVADGLI 250

40



contai ning Abl protein harboring three escape

mut ati ons (Bcr-Abl with 3 TAME epitopes - E255K,

T3151, M351T), and then chall enged with G-P-1abel ed

woRGLisGYL (Bor-Abl with 1 TAVE nutation - TadBhdobshsiss

animal s) [0142](3) The third group of mce were
TTLHYBABKRNEF TMYGY SPY ¥ REIW BMERI DIAbK HICL GG GEVYESH 300
WEKKYSIONeA VKSLKEDIME ¢EERDKE N ANVM K BIK IR VOhL GWO TR EPPT3SKE
FYTUTERPVIYGNI-LONIRET N R a0 NAYE WL M A BOBSA ME YHEK KNFI 400

HRDLEARN@DeGENHT SESIACNG1 SReMIShHMHEMH BAVEDWOas) on -
T3151) (4 animals) [0143] The results are as foll ows:

[0144] Figure 2 depicts the Kapl an-Meier curves, which
[0131]! howe ehlg cshs%%et i$ mevw@!;g@myﬁa{ ﬁ&em%gdeﬁ& abﬁ&ﬁinq@ﬁlsd
. I'n the control ups (group #1 m ce
junctiog %BCWDﬁh’M ﬁheZMﬁHEEﬁxP pajucnd abthe dtagﬂsmmhzm‘t(eslﬂ Bldgd salthe
Bcr—Aﬂl @e sttabﬂtng of \}%%Fé)% S?gn g{“ﬁ)éj’lgst%f 8{[311%? ax%l aI hex stldme
su ast ere were no mce

tag, Tltecm@henoef m'bemfe@ﬂ thethxm)EAEamqumb ed! e beyahaddiaé tagaaye f&m
d mce surviv | east st..day, 35. .

human 55 A8 SectrP o SPiEiE o0 < RAeRR FVBF Gk ipisg: T ine

amino bdi@is:aied @HOWE)O0f mice with the vaccinated mce
further delineated into those which received the
vaccine with the three escape nutations (d-10, 001)

Constram ¢i6 Fhlbskuridn EhE2.EGei ved t he vaccine with the T315I
mut ati on. [0146] From Figures 1-2, it is readily

%@&@&Mﬁ%ﬁ%@ﬁ%@ﬁ \% oo do:

PGQRSZI@@g, W@IINEQ RFNTLAELVHHHSTVAD 150
GLITTLHYPAPKRNKPTVYGVSPNYDKWEMERTDITMKHKLGGGQYG_K_VY 200

EGVWEKKYSLTVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVQLLGVCTR 250
EPPFYIIIEFMTYGNLLDYLRECNRQEVNAVVLLYMATQISSATEYLEKK 300
NFIHRDLAARNCLVGENHLVKVADFGLSRLMTGDHHHHHH* (SEQ ID NO: 6)

[0132] This construct contains three escape mutants: E255K, T3151, and M351T.
The MADEAP sequence at the beginning has been added to the Ber-Abl sequence for
stability of yeast expression. The bolded and underlined text shows mutations corresponding
to escape mutants (E255K,, T315], and M351T). The last 6 residues are a hexahistidine tag.
The 328 amino acids in between the MADEAP sequence and the hexahistidine tag are from

the human Abl kinase domain. The final amino acid is a stop codon (*).

Example 2 Mouse Model of Leukemia

[0133] The mouse model of lenkemia was used whereby mice were injected with a
retrovirus containing various forms of Ber-Abl. These leukemic cells were engineered to
express the green fluorescent protein (GFP), a marker for purposes of monitoring.

[0134] The mice were immunized 3 times at two week intervals with 2 YU yeast (20
million yeast). Challenge was with 500,000 leukemia cells on day 7 post-last vaccination.
The mouse studies were divided into two parts:

[0135] There were 2 groups of mice in experiment #1:
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a very useful tool for imune recognition of |eukemc
cells that have escaped in the face of existing
cancer therapeutic agents. Figures 2 and 3 show t hat

wElbdBseibype of vaccine will be effective top¢piiesiesizas
the destruction of cells that express the escape
[0136]nut at i(briThe et guegp wis ek iowennivaldeit diellesgedivethuSitiabeed wild-

survival  of t i t have been }
type CRAQERBARL 1B thcipt BlurRimtl S iRy L BV e R G Gt of mice
were ufﬂnhﬁllzcdmitl&lh lyedd-bass eidcthe @bnt@infrigH! §roteih %bﬁb@ﬂn@&ﬁ&%&éa@e
|} to target ceIIs ex ressi on esca
m“’fa“?ﬂﬁt Y ddﬂ?‘gsdi leeyes 169 SeriMEeripepes eE@K 3151,

M3517€ @kd 611880 178a8 ﬁ{eﬁ@hm&ngaﬁwﬁﬁeﬁﬁqaﬂéﬁﬁtwﬁ tyfsa@@ML Ber-Abl but
experinment, the vaccinated mce had statirstical

HOTAMIEgWFtF‘F%h@ aiedl®ase in the percentage of Ieukem c
[0137]Ce| I smgrgs{;ﬁg‘gmplag%ﬁo% day 10 as conpared to

on-vacci nated m ce ese results are shown in
[0138]| F| gur &ighre THew the Kapan-Migersconesrwhittewre idenkical fiehi that groups

Yo littl det K |
ot b VYl W AL e S S b
elevatedinBinbéer® of TAndP deheindhéif gyl@tas wRl ebifafingBok Bddantkdalhlof the

|l e nmutati.o and 0l -10,002 (T3151 nutation), are
yeast- bé%ﬂ#éf@fﬁl%ﬁ@ﬂ@dﬂ%ﬂ%&ﬁ gpEal; iRRAHENR e st Yatiop t.the ﬁ@@%ﬂ%@i

vaccmeescape mut ati on. CLAIMS Use of an effective anpunt
a conposition in the manufacture of a nedi canent

[0139] { or t WBete Mg Fraionpoe! reisn depari hofdbnmarsstsiugiesivi t h a
a2 0B AL R L AR 058
T3151 @Mé\l (Baf-AbLwith B&AMEIthMl -3 §1) (amdmals).agent t hat

o101 251 e SRR PR R S RS 5R Bcn
containiﬁgfﬁ)l@ﬁ‘ot&ih&;mﬂ:ﬂ)hh@ﬂirdf@scdp)a&nﬂﬁ&ﬁl& (B@ie MathCOTRMESdpitgpes -
£255K I N3 A9 Candl S eh S oaE o iR AP B0 ed T3151 CML (Ber-Abl with 1
TAME mutation - T3151) (3 animals)

[0142] (3) The third group of mice were immunized with a yeast-based vaccine
containing Abl protein with one escape mutation (Bcr-Abl with 1 TAME epitope - T3151),
and then challenged with GFP-labeled T3151 CML (Bcer-Abl with 1 TAME mutation - T3151)
(4 animals)

[0143] The results are as follows:

[0144] Figure 2 depicts the Kaplan-Meier curves, which showed a clear survival
advantage for the vaccinated mice. In the control groups (group #1), all the mice died within
a 24 hour period on days 10-11 (5/5 dead). In contrast, the vaccinated group of mice all
survived past day 11. There were no dead mice of a total of 7 mice in the vaccinated group
as of day 13, and two mice survived at least past day 35.

[0145] Figure 3 depicts the Kaplan-Meier curves for the same group of mice with the
vaccinated mice further delineated into those which received the vaccine with the three
escape mutations ((GI-10,001) and those which received the vaccine with the T315I mutation.
[0146] From Figures 1-2, it is readily apparent that the targeted ablation methodology

targets the cells with the escape mutation(s) and not wild type Ber-Abl. As such, it provides
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pol ypepti de conprising a Ber-Abl junction sequence;
ii)a yeast vehicle and a nutant pol ypeptide
conprising a Bcr-Abl junction sequence; a yeast
wovetsakaot ransformed with a nucl ei ¢ aci d whimT/E2603865348
a nmutant pol ypeptide conprising Bcr-Abl or an
a very nsefil trsd) Earilemaaericag ity of deukemigcels fhapkgve gfcaped in the face of

RSN ST AL AR 00000500 B B
effectinBd tafget dirdiestw)ctioy ebslls Umhexpiress dhreckseapamtugation, The use of either

. pol eptjde co i sing Bgr- Abl r an i.nmmunogeni .
vaccing euple 1o 2 profond (uy Rurl ok e igtee M Bils RRY Chotenisd with the
leukemid@118.0TheRAPI b Shulg mkRion Casi®tecorQfsirightembtatibrosis@ge can be used

pe nutations: T315l, E255K and M 351T. The use

esc )

to targeé&%uafreﬁfp’f?&?rbesﬁﬂﬁirﬂ"}rit}o“\(ﬁq.er ein the Bcr-Abl junction
[0147] S€0UERERn IRSpcdenBBE BPle&nflc SARUARGRaffredSE@hd focbd pad of the

.or 5. 3. The use according to claiml, wherein the
experimgpt.4hg vaseingtee prigechads B significany gpgrense & He pagedtsel
Ieukem%,,eéegg Egtg%; F]%%§ ﬁ'gv kpas'\égmpgmed%g%ﬂ-@mmateg miceQHeR DHits
are shown in Figure 4. The two open dots near the 0 mark indicate mice with very little to no
detectable leukemic cell burden.,
[0148] Figure 5 show the leukemic burden as distributed by the different vaccines.
Both GI-10,001 (triple mutation} and GI-10,002 (T3151 mutation) are effective to target the

immune cells that express the escape mutation.

43



‘l\)

@8]

4. The use according to any one of clains 1 to 3,
wherein the yeast vehicle is a whole yeast. a yeast
spheropl ast, a yeast cytoplast, a yeast ghost, or a
sub cel lul ar yeast nenbrane extract or fraction
thereof 5. The use according to any one of clains 1
to 4. wherein the yeast vehicle is from yeast

sel ected from Sacchor orfilc&¥MSSchi zosacchar om vces.
KArver onyces, Hansenula, Candicia and Pichia. The

ud dsead an effedtyet Bn@By 0PHE REY 1 to 5, wherein
t he %east vehicl e isofro(r)n g%ﬂg a?%%%”‘%ﬁ”&w f ae.

\I@%ﬁeﬁ;f‘:fg;‘;‘“ e onanfenn LoRaith vt fufrcid
pl;nat&b ce utH‘T C g%f[l‘g&ﬁé GO abesik Kingsednhibitgr, A Sei kirkes
elihibitdrun dveni ML EBBOASESLSIR eptide. .
associ ated with cancer, mﬁgfg%%lﬁhgg{ﬁa% [ adging
e ShaE Ay gkt is siommsiorran of Bopael:of the fol | owi ng:
1) a ygaskipuehi rising nucleic acid which

e 13 codes a 1rIrlutfﬁg N ? JHE’S%%E ﬁ?’f’“@@g"é&% (OF Foe) ofthedeLiohing:

junct i ayeasegibicie €omprisine nucldid t i cle and a
nut ant_ pol ngtide_ggﬁgffgfng %ﬂﬁéggiﬁﬁﬁgﬁﬁﬁépﬁﬁw
seque n%‘g), p% 1de comprising aByredblijuveivnckeudneansf or med
Vbt h &g Va&l \Rinfe1 26 ' encodes a nut ant

pgl ypepti de co%%@?%ﬁtgﬁoﬁfa@%‘% ARRTRR B emnibl
domai durtiensefuerche Bcr- Abl or i nmunogeni ¢ domai n

-hereqf ¢ isin ne or nore of the follow ng

g‘@iap & Yﬁﬁﬁ?ﬁ#@?&?‘gﬁtﬁ%@@“ with a nucleic acid which encodes 2
mutant polypeptide comprising Ber-Abl or an Immunogenic domain
thereof, the Ber-Abl or immunogenic domain thereof comprising one

or more of the following cscape mutations: T3151, E255K and M351 T;.

and
1v) 2 yeast vehicle and z mutant polypeptide comprising Ber-Abl or an
immunogenic domain thereof, the Ber-Abl or immunogenic domain'
thereof comprising one or more of the following escape mutations:
T3151, E255K and M3517T. |

The use according to claim 1, wherein the Ber-Abl junction sequence has an
amino acid sequence of SEQ ID NO: 3 or 5.

The use according to claim 1, wherein the mutant polypeptide comprises an

ammo acid sequence selected from: SEQ ID NO: 1, SEQID NO: 2, SEQ ID
NO: 4, or SEQ ID NO: 6. ‘

The use according to any one of claims 1 to 3, wherein the yeast vehicle is g
whole veast, a yeast spheroplast, 2 veast cytoplast, a2 veast ghost. or a

subcellular yeast membrane extract or fraction thereof.

The use according to any one of claims 1 io 4. wherein the veast vehicle is
from yeast selected from Saccharomyces, Scizfzosaccharonivces.

Kheveromyces, Hansenula, Candida and Pichia.
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E255K and MB51T; and iv)a yeast vehicle and a nutant
pol ypepti de conprising Bcr-Abl or an inmunogenic
domai n t hereof, the Bcr-Abl or |1[nmﬂog$n:|c d_oggl n
t hereof conprising one or nore of the follow _
escape rrutht)i ons: T315l, E255K and MB51T. 9. The Kit
according tg claim@8, further conprising a targeted
t H&F 3pe S Ording &neny ore efiddatmsdatore mthenfin _ﬁ&@fé@fbve{licée is
WERIEEA-AhE I d. therapeutic agent is selecte
from g%cyrog?}%g‘gg%r%é’glge'i nhibitor, a Src kinase
inhibitor, an agent that affects Bcr-Abl stability,
a an a.gent that acts in a signali ng pat hway t hat
i Eﬂﬁl BW%@M BY arpcgneaticlaing 1 tFi6e whicteimthe Qbﬂjplﬁgﬁb@ further
| I.Si [ tiona
Cb&hﬁ&éf'%‘rzpo U 'Eﬁ"%%g? r|1%|t\’nggipier111%truc i

mat eri al r the use-o

A kit for eliciting an immune response to a polypeptide associated with
cancer, wherein the kit comprises a composition comprising one or more of
the following:

1) a veast vehicie comprising nucleic acid which encodes &
mutant polypeptide comprising a Ber-Abl Junction sequence;

'ii) a yeast vehicle and a mutant polypeptide comprising a
Ber-Abl junction sequence;

i) a yeast vehicle transformed with a nucleic acid which
encodes a mutant polypeptide comprising Ber-Abl or an immunogenic
domain thereof, the Ber-Abl or mmmogenic domain thereof
comprising one or more of the following escape mutations: T31 51,
E255K and M351T; and

V) a yeast vehicle and a mutant polypeptide comprising
Ber-Abl or an immunogenic domain thereof, the Ber-Abl or
immunogenic domain thereof comprising one or more of the following
escape mutations: T3151, E255K and M351T.

The kit according to claim 8, further comprising a targeted therapeutic agent
for the treatment of cancer, wherein the targeted therapeutic agent is selected
from a tyrosine kinase nhibitor, a Sre kinase mhibitor, an agent that affects
Ber-Abl stability, and an agent that acts in a si gnaling pathway that is
downstream of Ber-Abl. |

The kit according 1o claim 8 or 9. further comprising instructional material for
the use of the kit.



