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UNI VERSAL TUMOR CELL VACCI NE FOR ANTI CANCER

THERAPEUTI C AND PROPHYLACTI C UTI LI ZATI ON
WORSIRE-ERENCE TO RELATED APPLI CATI ONS Thi S PCT/US2007/088457

application clains the benefit of U S. Provisiona

Application. No. 60/876,222, filed Decenber 20, 2006,

which the entire contents is incorporated herein by

reference. BACKGROUND OF THE | NVENTION Field of the

[UNEVIERSALTHEMID RIEPLL I VWETINBIFOR| X EF CANEERI THERAPEUTIC

cancer therapy and nore specifically to tunor

vacci nes. Descrﬁﬁﬂ?gﬂfﬁﬂfghé(ﬁgﬁéU LEEATIRANCI nes are

i njections of substances designed to activate the

patient’s |MEHRE SHTHANER 10f (B AR IRABDEIC TRt i c

target, such as a cancer cell. Scientists have

expeThi¥eppshivh thils iledeheiiT (L8] ProvidBnilaggilitesord. dlo. 60/876,222,
the past 30 years. The theory is sinple; vaccinate a
fifedldesempert z%ﬁﬂﬂ@mmclt hasRtigsonignigABineprpotairdchorrin Wy r¢ference.
i nduce an i nmunegr, r cells
t hr oughout the b]gdAW©or ﬁu@gtﬂﬁhggﬁgﬁ%@ﬂgar rier
Fead biete iRHRAGsUPpPression limts the efficacy of this
t echnol ogy. | nmunosuppressi on _happens because nost )
t unof he @rdsentpnveitios sl agherslly taranger Gwrapend angrs specifically to
hide fr.omthe i nmune system preventing the
%Vé’lag%ﬂ%sht of clinically effective inmmune responses.
DEbgipieh enliRR MNav@aR% t echnol ogy hel ps to overcone this
I mmunosuppr essi ve barrier. W observed that a nolecul e
cal | ¥dcainesnakonrechgpsgebwelistanges designed o (apratp)the patignd's Immune

of the npst potent i nmunasuppressiye nol ecul es .
SPIGRUBel By Pult o1 FET By PG Bay* BBk Scingientists have
ck PATARQEMPPTIC 8shy Ain®frfced & Wecihbdfob tHepak ) WAGC TAE theory is simple;

rendering the vaccine nore potent. Qur scientists were
vedeenatd @ eancenrpatinet widh funareedemshibe vagoeet widlt indes an immune response

i nnpvati on of bl ocking,TGF-b rende unor cel | . .
bR Res Rt SRCUIPORER 1% bERay BRI Ned i rgmier calle
irﬁﬁﬁﬁ&éuﬁa&b‘sﬁoﬁ Gingft bkl GritRYT FFalhiPtRREREN Amndinokkression happens

Nat i onal Acadeny of Sciences, they showed that this

beaumulbsigymaa sclishpredics wolpllet dhyalematicaatle tr hige dtoyn the immune
TS TP vFal G MR el HEPT PRAY RURERGH et TR ats P omm.
(braithe CanaREd NREARk URBHEARSE heltp!; NoObNSEMOtkis MNAMARDSuppressive

resear chers have al so denonstrat ed yhat i nocul ati on of _
bemien r'¥e pheretbara paletda talladi ttansimogenevih factapbete ETGE-) is one

i.nduced i ne responses that r,ecoqgniz nd targeted
of e Py FRL B GRE S e TR S PR WA EP! S Getechnology
bRfckd hR iﬁ%ﬂfn%:?’@]ﬂtp%si% TRV BETEYAPIAES WY& ireN rdnD & NARE VA& ine more
cells therapeutic effects did

potent.

t

Our scientists were the first in the world to demonstrate that the innovation of
blocking TGF-$ rendered tumor cell vaccines more effective. In a study published in the
prestigious scientific journal Proceedings of the National Academy of Sciences, they
showed that this technology was able to completely eradicate rapidly growing tumors in an
animal model. They later extended this finding to the treatment of patients with glioma
(brain cancer) and lung cancer. In other work, NovaRx researchers have also demonstrated
that inoculation of colorectal cancer patients with allogeneic tumor cells induced immune

responses that recognized and targeted the individual patients' tumor cells. However,
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not occur. SUMVARY OF THE | NVENTI ON The i nventi on
provi des a conposition for stimulating an inmmune

woeapan®es i N a pati ent havi ng an adenocar ci NONBCT/US2007/088457

squanous, or other forns of cancers and is conprising

a conbi nati on of all ogeneic tunor ceIIs and / or tunor
%a%.{sn §F t{he e}ﬁ%re?sllﬁm%e gﬁglglggggpfr{c/s%wg dg ﬁ%e va‘gm&e celllség_ergpeugﬁ gffects did

nbh&dcupr € genetically nodified to reduce or inhibit the

expression of said at | east one i mMmunosuppressive
agent, e.g., TG bSUMMARNaDI ddlH BXYENEIGN express a

spectrum of tunor .associ ated. .ant resentative -
S oL AR 0l A, AL 950, LB 3L S o i
pBAGR MBS ihk A GREMMomBY &fudmohd] Yok Gih‘é{r £ oPESRErs and is comprising a
gl andul ar tissue carci hohas, as well as tunors of
comhinagbn némﬂmesytsancelﬂmhm?nbnmumwtmrmllaMt are selected on the

physi ol ogi cal |y acceptable carrier. The adenocarci noma

bea% CB‘ese %Wge%ﬁ;ﬁ e ONT JIHHMOBRESHIVE | 4858 ost@lte; and that are
oBRfeh h €Yo Feﬂg@ém&rr it ﬁfv'é&pregéﬁgﬂyof t&:ﬂ oét least one
or ot er g ular tissue, as well as tuno

11@ﬁmhb§dppf£§1\/@ dgerBys$.e MGPIE| AdohE, colllepROMBprdd@ spectrum of tumor
i nvention_ al so provides a conposition containing said
a&&@ﬁl@ﬁdaﬂméﬁ?ﬂ@ffemeﬁ‘ﬁ@@h@ ef tootams redst.s luagd papstate, pancreas kidney,
enéh% egI%l fc:ﬁ&'t%! | VAR SSl nglna octﬁ%rl glgrrllcfuégrr tlseﬁﬁ rcgr‘:’ﬁ:\lslnleon IS’o ﬁs well as
t@ﬁ@ﬂstdf%ﬂt&ilmeﬁfdﬁ‘é|s9‘:ﬁ§mam@fﬁlhblﬂg ®hphbmBahatal g sidbgically acceptable
I mune response in a patient having col on, breast,

Cﬁruiwg Thesr wma@aécm@am@a@évg, fqzueaﬁ@yle eplgonbreastubing crpsiate, pancreas,

ry or_ ot her andul ancer
SRR} b B 5o SO o BT S AP RGP es romors of
kit herRub Yy sk melsk&ha, NgmpRorhd) el Heahi@on $&othrovides a composition
conbi nati on of aIIogenelc tunor cells, wherein the

ceniaimingasald pombinpivmoeallapendiatuner ¢adls pi@ﬁ@e allggeneic cell expressing a

ol ogous tunor cell ent he th
k0P Kot HTEe ofT Rbh B PR BRckS DperblonGRelRE 538 invention
aﬁﬂllﬂbﬁ’éll)ﬁﬁxtovﬂﬁﬁ et h@ﬂiohyomﬂmatﬂ;gbﬁ@ iBXRIhE $8spdnsY oK ifafent having
or expressing an anti body that bl ocks specific

cni@mebmasé,slunwmtazﬁtpamkﬁwmn@ﬂnmﬂmmgm thyroid, or other
t echni cal

AR PRV PR e PeR o et o SRRl S i mas tymphoma

bSO Rlsheridp A6 rted PaGkn? saRNerinAlotl SRENogekdil ltuhbr LAR, wherein the
art to which this invention belongs. See, e.g.

cgmhgmg(}@ stiRukeiad agannsmrxysppnse o mtq)lggtarsytumbr cells in the patlent The

&P Eisptilte ot R e B0 SN AR e e Gepflaelly odified to

ekslrega a &3P §f a@resglﬁgwaﬂmdawﬁatwcns spedfcublagles.
containing," or "characterized by," i's inclusive or

open-e l‘EféHAH-IﬁD BESSRABTI(EX OFUEIE QMFER&E} EMBobyERd

el em{ﬁ ﬁBff ‘gﬁggﬁvﬁtﬁl@: gcgﬁ{l‘;e]etn@ﬁsgﬁltl g?%lglsphr(? ﬁercm have the same

rhdA8 % @Bknt¥ly understood by one of ordinary skill in the art to which this invention
belongs. See, e.g., Singleton P and Sainsbury D., Dictionary of Microbiology and
Molecular Biology 3rd ed., J. Wiley & Sons, Chichester, New York, 2001.

I L

The transitional term “comprising” is synonymous with “including,” “containing,”
or “characterized by,” is inclusive or open-ended and does not exclude additional, unrecited

elements or method steps.
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specified in the claim but does not exclude
addi tional conponents or steps that are unrelated to
W0 b@sitosoesit i on such as inpurities ordinarily aBSDUBENBOBS4S7
therewith. The transitional phrase "consisting
essentially of' Iimts the scope of a claimto the
specii | ' 9 se t of . : .
Tat e;l"lma Fr yﬂ@#r&éé@lag%ecro %éﬁ%%s%fﬁgg?]%@% a%y eﬁ%enﬂ%te%, br ingredient not
sidéieaC i thieS thalif S butdiodshoiC bajlwRdad NG icOfpordis or steps that are
i nvention provides conpositions and nmethods for
ustejad athagverianmrtihes mpypeaserdingrily paedidpd theewithg an
adenggarci noma, of_ ot her .cancers using. al l.ogeneic t r.
cel | SPRHAMTIOP Pl SreTuE e oY Bns s eoRg ol gaim to the
speRifadmatiakh® diepseiid @Rsa it PRI ddtGHABRAY HEQE Yhe b&ic and novel
stinmul ati ng an i mune response in a patient having for
chawagtpristic(s¢ of & cldpmediventiamg, prostate, pancreas,

ki dney, .endonetriu cervix,. ovary, t oi.d, .or .ot her .
o) andli FVREE otk GBI StgR hd anahisohficsuitn immune
ré!.?bl?s@QHaa; pARAL halind 8h WA CANEIAM oSllel YHROAS MR alRencic tumor
al l ogeneic tunor cells and / or tunor stemcells can
cges gahétdrcainoy stodidelledTho compasibensaand mmaimelsr &S fhenkwention are
The al.l ogenei.c vacci ne can further include an .
PR AR s G S GRHRIECAT 1 NBG PR bRpI@LSagne for example.
cSBhOKERE 1R, PYRERS PafteANkRAL ¥nddhadiri h 0O&HSix 05 148Y, thyroid, or other
| mune 1 nhi Bi tory nol ecul es. "The invention al so
glandwlad éssugetdnoers aof welt iamsqaimogp, anelammam ecnted poars@isi system, and

a patient. hayi ng cancers di fferent types ipcl uding .
o 4P BB PHET 60 g s o B TR g G be genetically
AR € erf@hQ@Man PRAASE reshdt3s, TR 9FRh&Ec VBBREE B&Sfurther include an

ki dney, endonetrium cervix, ovary, thyroid, or other

ajdogendiglcal gtiesisaldy madidied to egprosslal cyadirequanmess an antibody that blocks
| anoma, . central nervo system and |ynphonas_ by. . .
0 mrﬂﬁng?%m%ﬁam&hgmgﬁwlﬁﬁ?ﬁ?dﬁ%ﬁ@ﬂé € RS Beneds oF stgnulating an
iRfnuhé MREp S8 Mg el | Sathier Bivind Neandlil 098 NGk dnit MRS Blnkluding an
stinmul ates an i nmune response to an aut ol ogous tpurmr
ad@lokarcmotrae ipddienta. pafivet metihgdsr ekarmple, colvanbieast, &g, prostate,
advant ageous in that they utilize one or, nbre

PRIV e iEPe- COATPCERI SR OBt -SSR @lqngular tissue cancer, as
e - - t e 1 1 . - -

DL PR ATRLERS | SRk E RURBSRE l By ApRAl A pmivirin

cheingmope elddgehec tpamcesdlasandkirdneyr semdaiistwhensin tleeslitigrpeic tumor

ovary, thyroid, or other glandular tissue . _

celhbialeE ARG STRASE 1@ @ﬁga&%ﬁéymﬁb@ﬂaﬁ% Pight r al

Ner vays RHRLRNS f?a@%lﬁéfﬁ%ﬂ %adm%gggms Al (Y h?ep' Miz8%ne or more
I Nmune response to the anti gens. e use orf a Iogenel C

allogeneicdembs calydind @ruhunstemsdet meg@kistnoparoigbakethatare expressed in a

generic, source of antigen that can be adm nistered to
PRUSRh Maxing 3y adRROPARIEM; T ORIl tcotay. hEsasty 14 Jretigspancreas,

r . ¢ S0 .

AP REhL LR . B Bobel 5 HSATIE R g,

watlvantageouss nietanbal cdnbel adrlogesysties:, esd lysnphoehal thereby stimulating
ortunor stemcells are sujitable as a cancer vaccine

AR AR TESPPG LA the andertimiie vieefrdlesencigiinscells and / or tumor stem

At }9%9@995’ greﬁgf(}%rsoﬁl%lelo% aﬁtfige% tfigtrk%ﬁrbepaﬁmiﬁgt%red to a variety of patients,

in contrast to using autologous tumor cells, which must be isolated from each individual

patient. The methods of the invention are advantageous in that the allogeneic cells and / or
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As used herein, an "autologous cell" refers to a cel

derived froma specific individual. In nmethods of the
WO poosnbvioes, the specific individual from whi chPemus2007/088457
aut ol ogous cell is derived refers to an individua

adm ni stered an aIIogeneic vacci ne of the i nventi on.

! ation &grg (Q:ﬁg (%ref Smi%gle E{asué %ncglo Ygeol and can dstlrnu f G S}’lﬂgnung response

rive suc
api&ifd alelQiols naibr cané @fg@&%@r ;ﬁlﬁbﬁt and I or tumor stem
cell's” refers to a cell that is not derived fromthe _

i ndi \ASduwd berminniagt euedogms i ¢plié neleon tv aic célhalerivérhtfrong a specific

.has. fferent netic.constitutjon than,the ;
oG G L SRE oP PRk G BR0 R sbEiC Pl i ayhigh an autologous
c618lid Gerlved G8RAS B! dnYin@RIRIAN S fnfRd Bﬁaﬁ@g@eﬁz RAEIIRS oﬁ‘ﬁle invention.
the individual adm nistered an i nvention vacci ne.

Asarsed bereny, an datioloaensabinoy el Birefecselola glindebeedifreth 4 tmmor in such an
.%%Lgulate an i mmune response in a hunan i ndi vi dual
cancer. As used herein, an "allogeneic tunor

cel I anded h@rremt 'dﬁmﬁlloﬁeﬁ&b ‘é@l'li sd [ & elfol Qe cEleei:seﬂo a cell that
that is not derived fromthe individual to which
1phdtaigenel Towmahd mdmdlaﬁl lbémausttnad s mdtlomvacainlep@ene; h;as a different
tunor cell .an no tem eIIs ex ses at
SERELIC copstatut ana I1a§iﬁ1d5.1ﬁ§tAr} allogsneis £e (f‘ { Or tumor stem cells is
g@a&gh}o%ﬂa&eﬁw @€ dandeNsfcR@tds L - m@%ﬂﬁlaﬁhhlgmlgta@d an invention

al I ogeneic cell and / or tunor stem cel erived
Vﬁmmm i Barm:llla:r, atnmgh hflegeanic ctlf pen bé uted o stimslatehmtimmune response

in tre e t.he patient. For exanpl as
iR Ps}&%@g &ﬁ@' Hawag ﬁgtfqeén‘? B%‘ad?l&r?lpegtp L@ﬁloe@ﬁewatu%rceﬂ and / or
ttﬁﬁw&ﬁ 8O 8Rrs BrLRARor chiV it ISH{OQ%I%@% ﬁcﬂﬁ‘@%ﬁﬁﬁnd a] to which the

ki dney, endonetrium cervix, ovary, thyrol or oth
ajogmdul @il i |ts$ﬁadnameteredas\m/\ﬂldgemc ﬂqmanmlﬁsandmbdnamm stem cells
central nervous é%Stenl an homas can be

XRIFTSET &f dF48 OBh TP gEHRER f‘tu‘ﬁo nuRpT Q)R apkiogqus dugor cell in a

pﬁﬁ’ént e(’ﬁéﬁ@?élféﬂ tkféoelll% end?d E4B5nd | 4'moP 519 { &8s dRANGr ﬂ'ﬁ’a similar or
dney, onmetri dam cervix, ovary, yroid, or ot

dg?faﬁdujflmroﬁtumeua thatsheivey treats] i G{h.EBp‘ﬂDllﬂB‘[, Foedxanmpibag as disclosed herein,

S GOAE PR MU 107 O BFT R koL 655t R BBk origess, Kidney

eﬁ&ﬂm&nﬁﬂdc&v dggarp ?foﬁé & Shek gfaﬁdﬁglgﬁ fsse dhdd gﬁase%n as squamous,
type tunmdbr by utitizing’stemc actors an
nebamental eomeh] ey @ust sysrent, undr lsnphombarad detdienihidtegel an allogeneic

t unor . gtlllz tion of the Iatter rocedure can result .
typor g6} gerivedkitaiy & Ipheipeler golgn Prsaity [@gaprosiate, papgeas, kidney,

@Jbr@é‘[}lﬁﬂe \ffx t b‘vrgi’ﬂ; S’Hld apd oltheP c%%.rHﬂ% F6M &€ L)Jell C.'?sn squamous,

erlve ron1a exanp breast,

nptl st eenttmnteh&ms syktbﬂﬂayd lﬁnﬁlﬁmﬁtsruuumr sﬁaﬁng Xommon antigens or
ovary, roid, or other glandular tissue tunor

tygaen Stera %é%éﬁ?&&%‘i fropmg) s dor @ gpigdpd ﬁeﬁxﬁ%t@twsm@ﬁ different type
Gk ﬁ ﬂ{?ﬁ?ﬁ:ﬁl ey RO gﬁ?‘? Al c}[b?len? Hl\éaﬁtﬂ‘(%g }[ﬁ&?&ﬁ ?fn’?ﬁ%r to the target

ut|I|ze a ogeneic C umor s

ten@r e$Biliagi@ner aic ke pt:mﬁmireadazhi 1886 in Folor exaify @, vadfine to an
.al.l ogeneic cell and or tunor stemcell can be guided
igfividii neered to express one or nore tunor antigens

Although an allogeneic tumor cell and / or tumor stem cell can be derived from a,
for example, colon, breast, lung, prostate, pancreas, kidney, endometrium, cervix, ovary,
thyroid, or other glandular tissue tumor, as well as squamous, melanoma, central nervous

system, and lymphomas the methods of the invention can also utilize an allogeneic cell and
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specific for a particular tunor. For exanple, to treat
a, for exanple, colon, breast, |lung, prostate,
w@acsneass ki dney, endonetrium cervix, ovary, PChysmon)ss4s7
or other glandular tissue carcinoma, as well as
squanous nelanona central nervous system and
eere

or ¥unlg0r stenil 7 o8l &% expre%sm one orqggr%tnln%a at}flgensg oF exam le an allogene1c cell
express tunor "an é%ns expresse or

aB@bP imdIs@as tell batNeh pIRAQB6RErRincPRAGH @Qﬁres%rﬁrtﬁ‘)fnore tumor antigens
endonetrium cervix, ovary, thyroid, or other
specaliel firas patiseaetunzos. fiel exaampledoadrsie, forekamplen colon, breast, lung,

central ner SYysS and | honas re ctively )
P R SRSy PP o B Rt Y B el ferhandular tissue
cBlclRARNGE Gell WFBGuARIL, hehndhe %H{@ﬂtneﬁfougsisfté?ﬁ ANaPBbomas a cell
col on, breast, lung, prostate, pancr eas, dney,

camyo ggtqtlpajhﬂ erxgg-xeeiexl to gxqme;s tutmloy putigns oxpregshdm a, for example, colon,

an ﬂular tissue carC| |1 .as squanous,

i, PREAET RFIHERY egygle‘ﬁ%ﬂ%wa CBhatvab thyroid. or other
gmghrapl ﬁssufe Ofs &mﬁpk@m@a& GhOQSSHY, %eﬂ'mq RAllug @%tén@%h lymphomas
: , /'neu, p53, and MAGE, i ncludi ng
rm%vtly, Qarcﬁlpmdl Eﬁemﬂdryltﬁmoﬂﬂmlgenzﬂ)ﬂalabketfmm alttgegensimor cell for

can als resse nb ﬁjlogenelc cel gg used

Uegtment g F‘o éﬁé PG a b PRre 1675t HBE-| ROEHE: W"Ieﬂﬂ ifneyngpdometrium,
I t

R 25 LIRS A Yl e Sk Pl A8 s, melanom,

cetaaipleeyous spuems pat iymchoantsi ihddide sor Agkongle ot indantyonic antigen

(Bl R T R0 TR e P S AR sbicfimgmallle 2.3, 4. 6 and

lggﬁgfﬁgﬁﬁ?ﬁuﬁﬁp%ﬁﬁ%éﬁ% &h ag%rr%l;r xi)ﬁ g]ké}pmwégﬁe& r&gﬁ @nd used in an

e ar see Sa ecul ar
abbgmieiegvacénd ab treahwnyiovbAdditipna mMnadan,tlgéim chnJpridagified using well
Har bor Pr ss,. Plainview, N Y. (1989);. Ausubel et al.
ke eEtplH 06 cHrene 1 BRI aRItECBT Oipe( Soip Sranelas tumor specific
aﬂggodfle]so tl@idWoh?ytuﬁﬁolsgﬁt'?gengl%% ¥o Uf) EA AR allbé}en@fé%eh 288 expressed.

or exanple, colon east, ung prostate,

MigthedseaSgerletichilyyengdredongtirdeling exprog x, pemmaﬂay, gdnhyis ovetl, known to
or other  glandul ar _tissue cancer, as well as_squano

those slidgd 10 bt (gse an%ews%‘@%?w%&wp@% hraloTaiery Manual, 2nd
H”t%‘il—l S@%}& ﬁ%bppregé?lﬁﬁlwﬁq &I glégﬁaAu%ef J‘E%i Vtgtlﬂé’j}h Protocols in
avi ng types of cancetr’s.” Because many
Moleadardsiologe isusppddnagse 42N U olgeWsley dsSetes Newbadk (1099 e
deta|I bel ow, an invention vaccine used to treat one
t ype Mof 2o dar & Sﬁ%mlelsn Cﬁloélo hyeast;s Bigt rostalat PetcHeas, kidney,

e&\?@ﬁ&{lﬁ@,gﬁé g)@{r? R mﬂr FEI#&HB{ E‘ssﬁ@@&ﬁexa% W squamous,

an I nventi

IVAQGINRE ceﬁ'rarhﬂea\rduy syathe ﬁnd WOﬁfaS taumﬁveltﬂOﬁWaB@ne can be used to
shar ed anthens,can be treated with an invention )
tizatcan pedivideal jewinenethey fypes of saiceesn Bepaipe ﬁ@ananadenocarcmomas share

aﬁﬁ&é&? CA &IOR8 E rdgta\ﬁl\ln.o[%e dinaﬁqhyén%%ﬁlva@cqxé ﬁ]&dzn b 935t one type of

syhptons assocl at enocar Ci no

aaeiﬁmmafo@mnmmais@ ba Red it@meat otheophas ot aﬁer@parbinehqbalif the tumors
cells _in glandular or glandllke pattern. Exenpla
sh#re gederme Mdnhs allegeneigdumnpioesdloft agdnismtion vaceére; Slmﬁ ly, other types

R Elﬁ‘ﬁgrgth?‘ﬁlng %H%e(? g&tl%e?]%] ggheg g‘%ﬁggﬂo %E ah Yi0enk & Vé&ine As used herein,

ovar ar tISSUGS
"patient having an adenocarcmoma refers to an individual having signs or symptoms

associated with an adenocarcinoma. An adenocarcinoma is a malignant neoplasm of

epithelial cells in glandular or glandlike pattern. Exemplary adenocarcinomas include those

-5-



10

15

20

25

30

As used herein, a "patient having colon, breast, |ung,
prostate, pancreas, kidney, endonetrium cervix,

wovasyosorhyr oi d, or ot her gl andul ar tissue canBeT/USB07/088457

wel | as squanous, nel anoma, central nervous system
and | ynphomas " refers to an individual having signs

r i sQci.ate | | on, . I .
of g HaPisay uEr BERAE PR, GRS bR, UR, ovary, thyroid, o
ofeaklandblByh@uek. or other glandular tissue cancer as
wel ' as squanous, nel anoma, central nervous system )
and Asmpise riesein,Th épationt having gelopabraasty lusg. peaglage | pancreas, kidney,
tests .that are used.to.detect cange nd they use
HFPEFLRY CRIPH QLY BYROUD Y s Elindvep B cRIGKE &5 Vel gravamous,
6MRla, LAARNhENESs sySIeaT) aAS |yRRNERES 8 RdRYrs 8 e individual having signs or
col onoscopy, are used to detect specific cancer types.
s@nhteonss agseciatod evigenelonl begagt. mg, atvistate, padecesctkidney, endometrium,

variety of different cancer types. One skilled in the

R, clhin? i, 56 Effer AR SRR shants woip! S gatafegg: melanoms,
Rhtra HERIREByQEm CH PR mpRbRAS U Fhek IR0 WhdOPdrRELof medical tests that are
pancreas, kidney, endonetrium cervix, ovary, thyroid,

voed ot deeect ghrened ehchihey iuss didfecamh oethads taveichgmge sglimpmasancer. Some
nmel anons, centrgl nervous syste nd | ynphonas. As .
caResy ¢ qugs, sig --qsmﬁgog@gﬁ%ﬁg nCO[QROSEOPY %reaused to detect specific
ARES WRR! 8iHeRSRENSGe lRnaN AL hdeRITRIIAL LD RYieBNS @fferent cancer
nore cells of the I mune system An inmune response

tgE. Onctludel @ the an cail readilc détémnling ifmespbnideal has sigsedr symptoms of

herejn, an i nmune response.to an_ autol ogous. tunor cell
el JB@H“?]@F%@O?%}E?&MHEY&% Rl SPeHe e S6iSis 8V tyroid, or other
ééeglﬁ‘llﬁkr QRE,RLLDL As S¥ AT 88 SHRBuL A PhLIRHE It HRbus system, and

Simlarly, an I mune response to an aut ol ogous
ymoploomasel | refers to an i mmune response that is

detect abl e _and specific for an autol ogous t r cell. .
As di%‘sc‘lls_sg bEFHe F‘Ei PMPREIEERongh IR IB?P%WE%EW@PE& to an antigen
I{{&g&fé&] By Iofle Br GO PellsRIrERS immuHE Gystdih. 084 &hfwn® AE6RBSan include a
I dney,” endonetrium cervix, ovary, thyroird, or other
hyhrand Wiraelltlhssagorcar A3 nedderas, anghimas rsguasmoiosin autologous tumor

| anoma, .central neryous system and |ynphonmas

%ﬁ@p@sﬁn TF@%W%BSI“F%U%%%%W@OPW% Hq&é‘éﬁ’&%tég‘i”o?xmessed onan
al"ﬁlrglé?%]o%g Qlbfort K0 Sm‘ﬁﬁﬁiy,s an ﬁﬁmﬂﬁ@%s%ﬁfsg tdan 9{[8 lﬁgéﬁt @bf el refers to

ynphocyt e response” “or "CIL response” refers to an
annimmend espomsethan isvdetedtakly t amidospecifit foeldnsawdo®gous tumor cell. As
activated, A CTg response Egcludes the,activatgon of

fedrsgd %WITEF'E% OR8N Weptigny a_ geher é’ﬁ?‘_i“é? E=Pcl'f1 eqics; I’P%“‘F’_ lung, prostate,

. | a 3 2 -

FEHATR, Ricos, HSOLARGE BT Do) & B BB VA0 carinoma,
ds vedusneyambug hetanosor c@flab napend fysent, and tyumphomas patient results in

ant%%fns_of the all ogeneic cells. The vaccine al so
aqtepiabig wanpKka esRoBsR OreYelegousfmaorieshs.aut ol ogous t unor

cel | Sad trself %@girh %r"%EF)é( C#E’n}ﬂh%ﬁﬂg ?&ﬁ?fls%" BP L@ﬂg ?égﬁ+rﬁa%?" refers to an

i ncl ude any nedsura esponse tor a partic

iamtungevspobte frenalhycytdtbeic QTLellsegpansentddr el U@ sregponse includes the
| east one CTL that is specific for an antigen

el pssldrisaEdT abt-drsgilisat diisrengiated Cllkie Togwgpmple. as disclosed
h%;@in, administering a vaccine containing allogeneic carcinoma cells increases the

frequency of precursor CTLs specific for tumor antigens of the allogeneic cells. The

vaccine also stimulates the frequency of CTLs for autologous tumor cells.
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response can range froma nodest response to an
i nternmedi ate response as well as a strong CTL
w0 eapan®es Even a nodest response can be eff ecPCT@S2007/088457
treating a cancer patient if such treatnment stinulates
an i mune response agai nst autol ogous tunor cells in

the patie osed herein n.allo ei ¢ tunor

col | Pl BT Sads FHEMFY BqUiEyd dp. B BA ros esppigble CTL
rkdpoRsePRE 'a%ﬁ'tlc%qjamaﬂhgérﬁ 'P%fefahgf YE&C@TD ‘%espll;h& ﬁhlluQQseJ’EQbé‘st one CTL
vaccine stinmulates a 5- to fold increase in
that eg apevalyc &fr gor aviges erpETied. onl &n astologdey smobetlhihe dawel of CTL
i ncrease in QJL response i s considered._a stinmnul ated
PPN AL 'EYD ARG AR T an %%Bﬁg’étq IESROY T #royellgs a strong
dAARkpARE. BN PRIAP AQFH AL B Lltelledh LRLAGON Sarlcbiien if such
In the patient. used herein, an exogenou cyto ine
treefnems smmu]ateeym uhmuae tdspdsnse agadmamoingeuemnwn cals in the patient.

individa For exanp ﬁ an exogenous cyt oki ne can be
adm rtsstierlase a]%er%}nc%& PRFRECOBRE el ofgccipg ipgrgases the frequency of

p‘fé’ch%i’ @;efLQQH _Fﬂ%h@ﬁrgcﬁhﬁitsl%?&fjthe%a@m £ et aﬂ@%en@f&%a%&ﬁ@ Stimulates a
a Cyt0k| e allogenelc tunor ce vaccrne of
5 my edviald ﬁ]n(ﬁﬁﬁe rethadreqnérs:ly et @dac\Atsthﬁhs dl Isaméersiood et bny increase

(fre33|ng a cytokine. The catoklne expr essi ng

in ([ grseqrse é?e?an@Sdeaestgn%ﬁ iy resRgnse S depneads tae CTL response is
t E ed

bl at B MRS b S SLATE im0

cel I Ageaned heeld, yn Hﬂ@eﬁblfsd:ytakn&mafﬁm d dytckinesthat is administered to an
adm ni stered as a conponent of an all ogeneic_tunor
pdivIdugly fqr nexamgye. ol FEQLENOES LYLakinemstth digs agniniyged as a cytokine

cgﬂ%b%ﬁhbl?rbr?ﬁe 8&&8 ca‘nrh% adfNARES /21 CE%F@X&J}%%QSOQ%OIE&G

nor ‘ant’i g npl-ary cytoki'nes

I nt ercheukiogeteid bkmdy) cell Lactinel &f e ihlerdionldanShe ddmi@istered with an
I L-12, gammai nterferon, and granul ocyte

%@@W@é@ﬁ@ﬁg agytph@paT qq@ftqlg%q—@?pwsgmg@gpgeneqqcell can be a non-
t 3% e?IdSucfl Q? a ?%Eo%lfisp aCﬁﬂlo?% )T%r %?a?ﬁﬁ ' 4 d\f Eosgﬁjﬁerem a cytokine-

|ona orns so ong as e Ccy ne re

eapiessang ¥lidgen€io idRsasa Bell g&ﬂeﬁealryeﬁmﬁs@to éi@fesgmnpé gimidistered as
cyt oki ne such as G\ CSF can function in a soluble or

areprppsat Bbunpliogengic paner el aacrcyneuéémhm@,sw@ml nasmetgpds of the

HAGHR 80 BDLOBE ST Bl KSERLS, ] A, iy oo

cﬁ;‘fﬁikhﬁ:st DickPr R&gleakiayt qki-ng flop, SLidnuilad.i MGSANLIGMUAE, gamma-
s onse are well known to those skilled in the art.
ﬁﬁ@maﬁgd sranglasyesmpragrhageaplony sl uiating Hactew - CSF). If desired,

pe. o m cel.l v accl.ne i-S._an ntlbo
f.“eﬁﬁ s Yo Pl bt BSELORL TR, 08 Bl setans
RUPINE &S Shanbe b emaR@E TEPoac. FAE Ckilfpl6h leFtoRinei sk as GM-CSF can
different set of allogeneic cells such as an

fangtisgenei solvhle pomeadrangtiiosnd famyiPraigularly vsefiybextolpes for use in an

eII vaccine. A cyt okin gXpres i ng aI ene
eyl SEHPT s HRRSE T ERPLTRAIAS o P IR e HBnoas fo
rﬁédlgyﬁgakém&o RX PSS LRADkihe FONIANLAIRANM TR £§RRAKNSR - well known
As used herein, an_enhanced inmune response is any

tnebeserdifled inribe edls Exemplary pﬂmm@ssmwbméoodfgs&mnumor yaccine or
tg(ﬁél{)fgpﬁl il%g%ﬁeaﬁ g ﬁb(? ?{{S}{ﬁlgitg t’&ﬁtl WL%SSI’l%ese moﬁ:cules can

be expressed in the engineered vaccine cells or in a different set of allogeneic cells such as

an allogeneic fibroblast which is mixed with the tumor cell vaccine.
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response can be used in nmethods of the invention.

Particularly useful allogeneic cells for expressing a
wa@ydoskosyes i ncl ude al | ogenei c fibroblast cells POTUS2007/088457

al  ogeneic tunor cells. Methods of genetically

nodi fying an all ogeneic cell to express a cytokine are

wel | 10 e skil I Nyt t_ ( Sanbroq .

al ., Agu%r&a},l I{ei%@ge?&g%s%k)gk&gi Cgli. Pd%s ﬁ% raél& Cl%g_) f:&kgﬁr'at provides a

selaigl &vePof dyislahd egdress®inl to ichhgRe @h iy rdtpeiisk] 86 utdd herein, an

express IL-2. Additionally, allogeneic tumor cells and .

cghancedRmyne FASBEISE s ehmpRsurabll inCksdse io asipimame response. Essentially

t gki ne al |.qgenei.c. tunor cell or t r stemcell .

o Pl PRSI R BT b e Xt RS gy mmune

r&pofRNE@in ahdel iNREthé Rl B BRRABSS MrEdllLK ReADAlIB eI cells for

anti body the bl ocks inmmune inhibitors. For exanple, in

capEsiiem,a brlekioe , includg, allpgesiatibroldest cocdlasandk nldogepeic tumor cells.

ometriu ervi x.. .ovar t hyr oi or other .
R o PhooBF ol 2 Hoekrite Bl e, d Srpiimotrg weil known
BN RO QRMed G Bl B (NBEOMNS eSS 8P, PIND; |AYERRP TR A pra, 1999). For

al | ogenei c col on, breast, lung, prostate, pancreas,

ekirdpleya fibrobibwietetliis ggnetieallpi modibedtogxprdsy floi2d, or ot her

gl andy] ar tjssye, as well as squanous, nel anong, .

et Pl gl s e o i B Bgicr Gupect vy be modified o
e&AREER &RUin€aRN DRSNS teRb! ¥elR HihRd dtdn %Hréé(?)t?eos?igg antigens

cyt oki né or an anti body that blocks | mune inhi

cqinpriont feen Ainegenepaicoekbin bx germsisallygmadifieden sxperimrytoline or an
a.tumor i patient. |f desired, the. cytokin

BBt lothanBImEE) InhiiE o oF EHEPDEL B BHaTS Ceil dine. prostate,
paEels, Gy, BRGnidu®itn Medrlixaddid, fﬂmid,maf S ek anl(ﬁ@ ssue cancer
for stinulating or enhancing an’i ne response, for
pettamphe, wdl7 ad squan®ig, 2neldtivena; ydeokilneereopr essed aml tynehomas an

I | ogenei.c cell can be any cytoki ne that enchances an .
ffsine ?‘Eg’boﬁ'@%ﬁt’ gy Bt HOSE 01 KEnos saIpBE I cervix, ovary,

Rabidi &l | '
L SHLAE 0503 B e sy
apt iyrbpidines respectardy, lveatice selt bat bd gdviebedllyRERAfNied toCRplebs a cytokine
In the cas ere the cytokjne an or antibody is | i
Ok AprELas ‘_ﬁﬁm@ﬂ‘:k‘il 1Fwaffépla$tt%ﬁ%mmg &b llogips:Cedoasessing antigens
cBNRIESS @FuinBr inNEp ARAL TARSHRO YR, (95?3 é)ﬁ)t&@l{lﬂg'?ﬁﬁo%ll and or tumor
I mune response to tunor antigens of the al Fogeneic
steumoellsomhlbe ghactirsty oveli@édwith adtiyishal mgieadéd yseful for stimulating or
e lbac Cngeﬁltﬁaag]lcimtnﬁe Cglare\&l%q%ron%i f ulxa%g%;]g\g/ﬁtnatélho&rl?é/ alﬁ%%;cg‘g%iin%%gigrregsed in the
' iczalll O beT. € ' ' includi
AL T, SOMOSPO Splk PALS PR ctn o
distimakheremp Baseutady ancfahtytoleneafbiiued &t metdds of the invention include

vacci ne. formul ati ons can contain buffers to

et wﬁw—éf%? ardparaailpt ebagies asan{igodies Yeighibit PGE2 or CTLA4. In
tROIROVRBSHE BALIRE GRENG: SB8oANEI PR L ifdfln hMREE Whor cell, GM-
I'n a conposition fhat St Tl &t 6s an i mune ponse o
(Skecanbd gepressddhén pifty sicolbegicdaithy faac aptatne: aalifhhRihe response to

can also cgontain one or nore adjuvants that enhance
YR Jofgeie! tisyllogsreis Bmai&edint i gen. For nul ati ons can

be adm ﬁgeﬁtkﬁzgqu, 5%5?&51%&%%? !aé/Cep{.aner &@i’&cﬁjsleﬁﬁ liX’invention vaccines
refers to any of the well known components useful for immunization. The components of

the physiological carrier are intended to facilitate or enhance an immune response to an

antigen administered in a vaccine. The formulations can contain buffers to maintain a

-8
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intradermal ly, or in any manner acceptable for
i muni zation. As used herein, the term "adjuvant”

WO edosrnesot® a substance whi ch, when added to anPCT/US2007/088457

i mmunogeni ¢ agent such as an all ogeneic tunor cell
nonspecifically enhances or potentiates an imune

pée?(‘g'lges u]?ﬁ %n%e %&ts %9% er cgmg\ dlen{setﬁ%ltplrgs%}lt 1!?103t isl n 39 A8/ individual in a

ur e GVant < ean Rél
c%@ﬂﬁh@l 1At sthﬁ\ulﬁ\@E e ﬁﬁiﬂlluﬁé QBpon Ec fthd @n@gén The physiologically
emul sions, alum (alum numsalts), |iposones and

ame@rabbaﬁ@m@r €80 aligc Rorisin past s ymerenwdjugnty gl enhance the immune

R R R E R R —

115&2?&%1%2&@ 6SARmY nanfdy &B@ﬂtah@@ﬂfr'u@tﬁmn&@ﬁ&{“ n.
derivatives, nycobacteriumcell wall preparations,

nonoﬁhogghbmyhlﬁhpkdnAamnymmlm@ﬂa@rde@mhmammvésMMa1wkhdtoan

.noni oni ¢ bl ock oly urfactants, il A, @holerah
YIRS PBEi FU?'E ?fhc?%%ﬁ%l’fé‘:né“‘ﬁﬂ’d ‘Ger itVatReGe Ay rghances o
pbfEFHAES hih Mihfink r}gsﬁéﬁgﬂjfoeﬂﬁsag@htsfﬁq%)remﬁféﬁt K& prbﬂ @xPosure to the
use and for production of antibodies in animals,
antuofgemdpwamlspomnndu@é Fre exahsle a dji limaweter( lpotusions, water-in oil
Eglete an l|nco @% can be used. In hénans,
St At dluminy sl iRprones Frl mierapasiiclpe gy as. polysytrene,
apipu
e A AR A | S S LR A, Sn e Pt P Bhiude, for
chaople] EudahemittaGe (SAF-GB@G)amﬂED'Eﬁ)(de( caminai ddrivgtivms| inycobacterlum

%\@l l ﬁ%gﬁ%t?(ﬂ}n’ls()f hl % 'g%%#ggfg{iges nonionic block

coPitbzhdr s@ﬁgtahﬂeduiils@ choHﬂ‘i’é hﬁ(‘iﬁ"ﬁr buﬁt ?@)g}ﬁbglﬁja%ngaﬁd derivatives,

antibody that bl'ocks 1 mrune inhibitor
aoid enhrramoannlﬁdqmg/ antipkresefiRGOdEs) aFon neteneary espand éor peeduction of

described her In particular, the nethods of the

b wnalagwf WW%@&M%‘@%& faigwedd ALVEEH (GO fRyuplete and
iﬁ’éol’:‘g}@& il}hﬁ’laﬁw qn@b@n L GgEnRS CAgﬁl\rlmt (IFA) is a preferred
genet caI fle to expre s a cyt oki ne such

athjovant. @&ﬁﬁﬁs amjrolmidn@ rdjoydrok areesell dnowelih ths aﬂnt%ldhmdmﬂs.adjuvants
s anti podi e hat inhibits PGE2 or CTLA4. a
l%ﬁﬁl%% é:r}ali‘?ég g?F‘ ?erigfélﬂt%te%ffn &t Gk .DFJ%%?%@PW@ el pyall skeleton

of QUSSR GRIF Ny S FPAEHEAERRRER oy SBLLER? s
(Mﬁﬂmndmiﬂtdmﬁ that nore than one cytoklne can be

adninis%ered if desired, either directl
adni APEPEPORG oREolRe Ab R a%tgﬁtqsimth?ésbl%qksaamweéﬂl@mtwg can also be

ugéq é&kflr{‘ u\ﬁaﬁ fh &ﬁhhcee&&"iﬁﬁﬁ&ier}%sﬁ}dké ! Q'd@ c%&?hér@ﬁs IPharticular, the
tiple’ce s expressing nulti I'nes,
netindels At tho isvenhtien ead advemtdgovaiy uena paacmne:i esmanmg allogeneic tumor

COfT'pOSI tion for stinmulati ng an i Mmune response in

Cplat Thin HERECAYC &A1 gaRsticady BN tied. 1 Fcefpreés(aﬁw&metsuq@l as IL-2, GM-
C!SFV%P R O%Yﬂegeg‘s Feft %gpa%ﬁb(t)(hg@ SLflc‘?lr %ﬂtmd!i]%’é '3 iMbits PGE2 or
aving col on, breast,

|nﬁune response in a tient

JdTungl aspliasésall GercpaMbe G%Qf dytoltireyexprndagreditsialloiys egliancxment of the
_ovary, thyroid, or other glandular ti ssue cancer as
IRBIINE HESPORER o @StIZTRE | Gnbrerllogerit AN peliu @ deserdpy berein. It is

uﬁ@&stogmnaqr%gre t-ﬁgl? 0%8%90%{'1&6' of 68 %Eh% Iﬁsctered, if desired, cither directly

administering one or more cytokines or administering cytokines as a cell expressing

multiple cytokines or multiple cells expressing multiple cytokines, or combinations thereof.
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one or nore allogeneic tunor cells and or tunor stem
cell and a physiologically acceptable carrier. The
WO po0os8nbioes al so provi des a conposition of mattBCT/US2007/088457
containing the cells alone. The invention further
provi des a conposition containing one or nore

al | ogenei nej. L br obl.ast cel
genetgfl%ca enttchl) C})I‘P\Illg%:js ? COII’l O?Ielgl’sl gr (S:Bl/ o) lllrrl]% agulg}]murg response 1n a

phtier? h@ﬁm@\iﬂ%ﬁentﬂﬁﬂ:uﬂmﬁﬁ"‘%f @J{eﬂﬂpl@ aht Yn@66&PHRM®RSs a composition for
carrier. In addition, other allogeneic tunor cells, as
sdinykeliog ed LineYUeE espekss 1né natiehiutetgi avlam bicaste hmgowrostate, pancreas,

c ositio .for st. mul at i an i onse.

KPR oS sefint 1 B3l ¢ hios bEBPR T S Sacgy os well es

s&mussﬁq%[&hGﬁH S&nbAM&ASodeNsknt ahd ¥ynidirdak efhd ©mposition contains

express mol ecul es that enhance an i'mmune response. For

oK anioes altdgenfat qug@mlls: agkdt wmeantetrecehtoaid fal hsipgically acceptable
Furt hernore, as descri.be

express

oS0 R ek e b B0 A IRIDS SR BeCcRGAH PF i Gebs alone. The
SRS ﬁlrﬁle{;}ﬁto‘mieﬁ‘% coﬂasmablh PRRRING &nera;%o@@hm&geﬁae' thmor cells, an
or tunor stemcells are adm nistered at a dose

aHoddnewi ldmpblag etli genbtadaly alnodlﬂwﬂmeexpwpansfmmm ork aorll-2 or GM-
ot b SRatut BRebBISn i 0Bt Shb: Hen S fmor ot o
d?slﬂ()'sxlzcﬁgeﬂeﬁ‘l Ehe baidcl &R ih %ﬂqhéf%tlgﬁtcgﬁl?bﬁf?or?ﬁ) stlmulatlng an immune
appropriate dose range for adm nistering su ficlent
redpbasgenei ¢ t unor ceIIs to elicit an i mmune response.

Such a n he | east ,about 1 x 1 to t he power
of zf%§e$g osedggingt s abbesic P SAFEF 288 / T tapps Stem cells can be

@Pé?fésu nefadﬂff%dtte & POYREwES okt GHah& arﬁiﬁ% elrepoh e 1
t e pd&er of e %, g@dﬁt 1 x 18 to the 6Bm€r o? Z%rexmnpe
ticedllgenab oells daHbe‘lﬂlOdlﬁeﬂ he emwazsr Bofl andd#l.2.skurthbondre laskdescribed

0t ower of cel |s, ut 1 x 10 to the power
é?vegﬁwlhlpgg ney; tugp g llsay bi@“‘ﬁbtp iqdHe cpFRET2 Boktr-cel | s,
or myHe- l%géne@(ﬁ{fﬂi{lrecell@gmg'/s&l Qad sﬁg{ gLy I@lz{gl E'%feﬁ at a dose
t unor cé1 adm ni stered at a total dose o? about X

stictent toheinpdwe an dfmime edspsndeso sué bi moerdntigenssdfi tmjhla‘tgenem tumor

L response, If nmore than one all ogeneic, tunor
C?%q;ﬂaﬁnﬁogi@%@ angiHlogRyS UG GEP A RE etk e 1%fheaﬁﬁt can readily

' t I
P g R Rl e AR S RS EicHmor cels 1o
ehieit o dnoiins taspadsat $uet) aadvse nmmbxfatrl&mpﬁif@@ Lixnl (atoprhé p&wér of 2 cells,
BaV|ng denocar ci noma. For nﬁl the_ i nvention
&

oo b8t GCP ot el rarnd ¥ ) e PhrGrel 4 disotheat | § 10 to he
pBuwRAbf ?@éns u@@ xCPd Bhe ?B%%f 6 biR%aboRf 95! A t%'theil powey of 7 cells,

pancreas, ey, rium cervix, ovar

absutdthed t@ihalpdu*eaof 8 cessuﬁ)cmam &eI tashe/\@ivbera)fsawamasbout 1x10to
nmel anoma, central nervous system and |ynphomas. The
threppiser Afatd peitsh QHEE R S reEpmBle. 48 fisaiosedkhirpig, pldogeneic tumor cells

Bﬁlﬁdlﬁﬁtﬁd g il JBQ ?f Adupggn t% t?léjﬂg\{/er%?u c%lls m%ﬁ?c!h{ht to stimulate

ogenel Cc ce I 'mul at e

aa@T Iamés@b@@o USmbienihean @ﬁé hlld)genélh&umai bfﬂhis adﬁ’ﬁﬁlstered each cell can be
adm nistration of allogeneic tunor cells ar
ageNAFeSE ébmmfibfrldt@i fongisathat gn apPORRIN é)tfﬂé@ﬁ%@]fsféns is administered.

agal 1%\%211 # 890\:?(%; £ etﬁ'gdt g't? gﬁmﬁlaﬁng%gqxgn%ne response in a

i solating ¢ patient
patient having an adenocarcmoma For example, the invention provides a method of

stimulating an immune response in a patient having colon, breast, lung, prostate, pancreas,

kidney, endometrium, cervix, ovary, thyroid, or other glandular tissue cancer as well as

-10-
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generate such a tunor vacci ne. The invention
additionally provides a nethod of stinulating an
WO ponsnesoresponse in a patient having an adenoCPCT/URIOB)SS457
i ncluding a patient having colon, breast, |ung,
prostate, pancreas, kidney, endonmetrium cervi X,
tlssue ance

or .ot her ndu
s%améﬁgsmgéﬁ%% d:gntral nfnafr%s ,s err%:3 r‘rﬁlg 'i ne%a(s) us esn)}%tp%(? can include the

sRpofl ydrhon@mhg theenpithad ondcdrugiese hildeaitiePulfor cells, wherein the
adm ni stering to the patient one or nore aIIogenelc
ablegepeicoellsimuldies @i immbee wispaye hepr agwldgous tumarl estlanghe patient.

t Qt T h t
o o ARG Y o BTV eseB Mgt F e immure
rd3pOe 48 ging IMdoeth #barkink Withat thY nSedfoP RBMAS béIE Bdth 'the patient to
cancer i mune response in individuals vaccinated wt

gervgate mgihresiemed veagsmsr cel | and / or tunor stem cel
vaccihe.that w |l .pratect em agai nst. devel opi.n .
s aenOBE i Romaddal PRy & AT RBR O i e ffinune response in

aRhB&R havibbBg adﬂo@%ﬁbﬁl’a B@ﬁﬁfn%aﬁoatlgﬂltqﬁ@%g c@ﬁﬁoﬁ%ﬁt 118he, prostate,

cervix, ovary, thyroid, or other glandular tissue
peRMCS| kidseyz,\ehﬂora@:nsqmacmus ovam| thyord,, orcsherr dindubar yosis cancer as
ﬁsten1 and Inghonas %‘nethod inC|UdW§ t he stepf%

V& n?ﬁwlsg‘t‘f’é‘i“?uﬁg MPOGAROE | GTEI BRIXPYS SHECBy rémphomas e method

ﬂlﬁe@eﬁﬁé %g: aht ggﬁ%ét&lﬂé"@ﬁh&%hﬂlﬁt afhd (91’ Wflog%hﬁm tumor cells,
e|n l ogeneic'cells stinulate a

wiytedrt ake Gill?'égd:ryelmhe]d:%/tsem@ﬁi'd_)a cespainsd ﬂ}anljihmmme €H)sresponse to

th na arise in the individuals. The invention

a‘é‘& gPP% qrﬁe‘gsr‘&\ﬂiled%leﬁt nmet hod of stinulating a

prop o)

Pt S nfiof kiR bravTIBINE reBRANGE Rk ating o propiplactic and

camdr Iim@nnd teyponss tie tndivtbaly sscinedt Walt the dnpingeiet eahor cell and / or
then1aga|nst occult tunprs or that may be at rijsk of

(R PISHY 11611 AHSRE el A eprofve | (T nEassh At Aping aepgearcinoma,
11%21!1 Hng r?agﬁﬁ{ haVIHg Golddf %?éa@% qﬁlﬁ 3?}%&%%’? p%ﬁ%re,e)(rdney, endometrial,

cervrx, ovary,

cgivandwhar thirsisuer otiee gtandslasvebdue acansg wa matls as lmiaamsmmelanoma
central nervous system and_| ynphomas. The neth

CPHEY Beesut Relest-¢ipd drmaleimatt dbermeyd: igclyges the gen .08 ggnipistering to

tl%nﬁidgfldmg Ené BF 'n{b%? i n@érL(P %ﬁfi‘%nﬁlcttﬂ%f 081?4 %u??]sgpgm%r stem cells,

tunor stem cel wherern t ogenel c ce
veictdin ket dlogewyd otlipxdtionulatt wngyaeyit & [yoiphpeyte $POnsespanse to tumor
tunor cells that may arise in the individuals or be
celisgtbgtnay isgan H@dﬁth”dé’ﬁét e. The nunber of different
allo t . .
var o dneeaTNaR i, bR 3 ML B By HBRER prophylacdo ant

c¥Ret imeund egspensaip ielividudld badcaspdnsieh danenighesiet nwhat &l and / or
by one or _nore allogeneic tunor cells, two or nore,
typpretierp celkppecing Gat WHl piotck thep qesinst ospyHtdumars,orghat may be at risk

o2& elpBRY SPeRlcalTRlfye, ShADNi00%s MBI WRE Bfon i Shng, prostte,
piige3URidEy, afnddintfriat, &fé:t'va b egenavoid, Widthe lldnglula® tiddie cancer as
well as squamous, melanoma, central nervous system, and lymphomas. The method
includes the step of administering to the individuals one or more engineered allogeneic
tumor cells and or tumor stem cells, wherein the allogeneic cells stimulate a cytotoxic T

lymphocyte (CTL) response to tumor cells that may arise in the individuals or be present in

an occult state.
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adm ni stered can be readily determ ned by one skilled

in the art by adm nistering a variabl e nunber of tunor
wa@edosaoang | ines and determining if an i mmune PEFPSIBB088457

is stimulated or an i mune response i s enhanced.

Exenpl ary al | ogeneic tunor cells and / or tunor stem

cell L ieny i nti-on incl t,hose .obt ai ned .

rromred R o i AR Ry fiee o e B BlsER 6 pe varie
debérfiiag: 65 tRDbinsibeldr hé FaARE Qacdhd I @KamplRe al CVE REdpOfke can be

provides a nethod of stinulating an i nmune response in
stigujsded hencheivierg allpgdneicdnmor egliseive drmudradibrag oa npae.ifewitor more,
ﬁVhavin(% an_adenocar ci noma whq&ebﬁ?a CIL response to

Y 81 BGots ChBISre GRET BN9™S FERIIMMZUE OFSP e RaRysiden or more
allBferlelty @itdr QR1ISE R rGRTHR enukFRE Jf Qli gk AUAIRIoBnA thiIBUAGIS to be

response in a colon, breast, lung, prostate, pancreas,
adwiinlprexed cen dto mesidily daterngioey by onovkillgd intthy pie by admmisgetvey a variable

l.andul ar tissue .cance ati.ent...The nethods of.the
DUl Bt B &7 S0 AR OIS THAEGEn FETR] Ry isctimulated or an
imAAee kB osde iTthRhes. a CTL response agai nst aut ol ogous

tunor cells of the patient while mninmzing a CIL
r es goesplary abegentigrfomorc edllssandl/rorgamdr steihasells nfedul in the invention

. inyention allo eic v ine resulted.in a mniml CTL .
ingIiRe GHsE SBBEP e Al BB GCEo ROILTSAT <081 Tam( PNy Cell lines
esBBli YR8 GoREERL& bipsiddl Ni M zed" CTL response, when used

in reference to autol ogous non-tunor cells, refers to

a Clllheriespuios erragdéns methridobiogomdatignant unmune edshensthata patient

IS updetectable or has little or., no adverse effect o

hayyg PHPTBhEACTRMIBIRE IS PHICDE RAVIRRFBACFBIFAEROR, Py ey @ CTL

redpBndd ®4ING AR ddAdiniiod Yalls E%irﬁ"rﬂiz@@. PAENARRIEC A Rention method
I'ncludi ng a patient having colon, breast, lung,

caposisat 6y stpanleteeasimkingneypornsa o aeblony yeastehmigXprostate, pancreas,

é;oid, or ot her gl anpdul ar ssue cancer as

.ovary, th t .
iy Gidome LRV X nBY AR OIS SR OFISr SHRBAYIB BsYg Sppssy patient. The
m@slis! TR R SriorFe SHEtadebss @ th&’[glﬁ{ F’l‘l(?gegéimﬁc&%! dfulates a CTL

useful 1n the 1nvention are generally Tadenocar ci nonma
respehiesagaimcaitsloghusaembos cdlsprfelss paiewawhidd yimifmizing a CTL response to
adenocar.ci poma .anti gens. For exanple, the allogeneic .
nop kBT el & Extione 1 laﬁ?ntwpéi@g@%w?ms Feulie & & minimal CTL

rengr%H%étr ﬁgﬁ?@ri Selil ood%&m&%!a#g@llsc@ﬁw }’é AQVaky ’lﬁe}eg}é rOhflinimized”

andul ar tissue cancer ce as wel
C'Hquespons, whehasodrdn referencalto metokapess sipsitenyr egild, refers to a CTL
nphongas havfng shared antigens with other col on

| | on,
""'W%B%es%g,amsaﬁw BRSO wmop sty Balsis WRilelrdghle A BHitE Qrpo adverse

eﬂ%&p*hﬁep%%ﬁﬂy’ thyroid, or other glandular tissue, as
we as squanous, nelanoma, central nervous system

and Thgnpbthods of el antdntieh yare caccedataranhg ganmdividladmaving an
carci nonn, which is one of the npst comrmon forns of .
adgngegrsinonas inghidinggea Palieh Spgae €okogr biepd, Yagdirefiwfentangreas, kidney,

AR LB R RO RAREP B BP S v
mdleseed, icentrdntrams neite@) Ahd ilfmsHonisC Ak |syich, the allogeneic tumor cells
useful in the invention are generally adenocarcinoma cells since such cells express a variety
of adenocarcinoma antigens. For example, the allogeneic tumor cells can be colon, breast,
lung, prostate, pancreas, kidney, endometrium, cervix, ovary, thyroid, or other glandular

tissue cancer cells as well as squamous, melanoma, central nervous system, and lymphomas

having shared antigens with other colon, breast, lung, prostate, pancreas, kidney,
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det ect abl e di sease immedi ately foll ow ng surgery, many

eventually rel apse with disease in the liver or
wa@baemesy7glue to the presence of undetectabl e, PCT/US2007/088457

di ssem nat ed m croscopi ¢ netastases. The rel ative
chenot her apy resistance of these recurrent col on

(?Ol’n rlurrIIIEtC%St asesa ! u{ht hO? H’%SI% {ali]et need for squamous,
Preat ment Todh Y1 s, VEiEnhas tt,lj Wﬁ‘ it ot h\évlegpz§/5 q
mfSar@h&C tasaindie6 8 s@ste@narﬁi Ikﬁgﬁ&ﬁhﬁe@;ﬂkﬁ%lyﬁraﬁ*?&ﬁna antigens.

| ung, ?r ostate, pancreas, kidney, endonetrium cerviX,

ovar {0 mear@nelmaowh@h Heong o ltumast ¢ongsere foascdrcanes, is an ideal

Yl 5o SR v T LB B BhORRLRI BB v mos

ph@ert € GHGLcAbn icAidcPiate (BRcEHH BRRE FseBlioRBn®UDEEIM SBibit clinically
Psecreted at |east one i nMmuNosuppr essi ve agent, e.g.

dable dissasteiwhahadlydnlowngrsargesy, inzag . evmittealtwwmpsm: efithslisease in
I|nes elected for i nclusion in the. vacgine. ar

1 06 O 701 1BO 4 0o fhet FETCE dily Wtdelsiable. & sFigipgtedoisroscopic
mdAHACS YRR AR M Sie AR ap ?e&tancggﬁﬂ%se QeR8lit Solon cancer metastases
nodi fication to reduce or inhibit the expression o
fmﬂled amphesams dhe hesdunds uppw essameenagemnidalitiesg. such as  adjuvant

and the expression of a spectrum of tunor

113‘%%‘88'#15&38& antigens (TAAs) representative of colon,
breasfs, 4ikyhdd HFQS! foddRAEH n
cervi X, 1ovar Y, eﬁyr%%ﬁoggr otchlg’r§l b%%dmﬁ rs{hggiggjyah&gas kidney,
endtrmd:triaunIaServ'as ovey | thasid guatiou g]andﬂhr&rs@umaancen hy @bll as squamous,

nervous sys em and | ynphomas. I n angt her enbodi
%P?TBW HFTVest Sﬁtenbraélééi’mp]l‘%ﬁ Ceﬂrlﬂ?t cgine genetlcally modified

tcpf’éa% qfé@%’x rERRATRGL T WEE Sebketed ?tvl@e{si/ ond fﬂ%ﬁ%o@uppresswe
or ot er g an tissue cancer, as well as squanous

ap@ltan @ YaEGIeR Nk rcﬁbelﬁlﬁddvmsckﬁmteﬁmd ang thinop banemd lines selected for
patients with these tunor cells and /or tunor stem

incdysion jihdle VeerBe iRl chpsar pp.- tbe ssiseef r\@ella@@@ﬁt@gb @5 at least one

bbb PE R S e ABRaRRL Rl e or o e
eGP Qion B 84S bt lehdNBle iRERSHMPBresRANEEER.g. k‘l‘@@qy'and the expression
endonetrium cervix, ovary, thyroid, or ot
Oﬁlaamduhan off |tl$fsolleaasa¢mte¢1 anbgemee A Aal rqxqeﬁamatme of colon, breast, lung,
anoma, central vous system and
‘i[;{ﬁya ‘{9

quﬁ ?ﬁ%,pﬁfl‘ggﬂ%fkl B@H&% GRS T OVREY |t|h§@n‘g£|0|1i é}ﬂg‘ﬁrg?andular tissue
cﬁcmohéﬁl & P aPRY AL, %Qﬁﬂﬁﬁatééﬁterﬁ RvERNGEES. SME Bnfthomas. In

mel anoma, brain and the [i ke. The methods of the
anmthentembndmeat paactc:rraubmrd)ﬁ/ coleoef UulreaBt;rleg,e@tcmmm pdncreas, kidney,

(?enocar ci honas, gi’u oI on r east, lung
cHGRTANE: O3 aiie Pl FHEP ) oV En BT R @HeTheds Hghay sauamous,
rdeMoRiad certfal RENEEs Gk léh@'iyntl h%?rié@ gaﬁ‘éqtmth tﬁe%e tumor cells and /or

squamous, nel anoma,” central nervou system and
tkyorp kiemasell Fowrs,eamhbihypevidf Icdnsereting heolbpeat edis, tiltices CTLs
vacci ne can contain aIIo eneic tunor cells and or

r"tatﬁ%?wgbél?ﬁlt’?é‘le? %??é’élé WeTant i gens conmon to the
t ypehpfadﬁﬁﬁﬁe ggtlgh?s thﬁﬁﬁgoaﬂoﬂ N2 'idn% dlpfr?sté‘[éw?ér{b?eas, kidney,

can contaln a genel ¢ tuhor ceI s of eren
ehcﬂmmtrltlmpeert/ixauvetrhahymfd oh ethpﬁgllaﬁxhﬂalﬁ%uegcetnbﬁahﬁdrell Bofquamous,
exanpl e, a vacci ne
melanoma, central nervous system, and lymphomas the principles of an allogeneic tumor
cell vaccine can similarly be applied to other types of cancers such as melanoma, brain and
the like. The methods of the invention are particularly useful for treatment of

adenocarcinomas, including colon, breast, lung, prostate, pancreas, kidney, endometrium,

-13-



10

15

20

25

30

contai ning all ogenei c col on carcinoma cells, such as

those di scl osed herein, can be used in a vaccine for
wa@teosub®ars ng an i nmune response in a patient hP@T/DG087088457

adenocar ci noma, for exanple, of breast, |ung,

prostate pancreas ki dney, endonetrium cervix

gvary, r ot her .gl.andul ar ti.ssue
PR eyl eCP e PERa iy e D N Rl gBflapoma. centual
nbHRRE seddrh Sarﬁi"@hﬁ)h@ﬁmmaéébh g@Rsof am@érf foeheeibatdd/ ABS vaccine can
of tunors. For exanple, breast and |ung
canfeimod peeiaiotrasor calls ard pr wmoar sleoncaiarcgprresieg agigenesgnmon to the

as descri bed h or e In addition t
SR LARRTAG0 OF 1B 2 oBr e ot ALSERpERPRgreels of
deHEEOntPRRNIrd8Pe NBAM Qﬁ‘ﬁ b i 'pﬁherﬁ heid liRgRACFer te'a&% le a vaccine
cells are a ntn|stered with a cytokine adjuvant.
cahthogendlogenaipoolon ehicinpamcicts suanas mobaidisclosed herem can be used in
adnLniﬁterj t oki ne such as |L-2, %NPCSF or, ot her
CW%‘R? (érsstma.ﬂatg}g ]tn‘ill'BBIEﬁll‘BFHlfg]tSe ﬂrhﬁlpgttetrg YR8 adenocarcmoma tor
e MRPIE ESSREasIEE Yl RBite, DR RSKiREZ eﬁ{b‘iinegﬁ!nﬁ"’ X, ovary, thyroid, or
described above. "Furthernore, the cytoki ne adj uvant
otfen ghadaldniistust srdetlie ilike t rehfovarcioe i@nsedbl @gme itlee @ilgeneic tumor
E@§q$as a fibroblast. or. tunor cell enetlcal
CRIGY AT QOBIOBAIGERS R @tffeem bepes 9E HUtEETS) Porpexepglgseast and lung
t
e R fon| o S 4 Tl Ao ), BB CP o e Bcin.
one Sk nlldigdn Itcnatvhe:lm tonwiniag nilogskertumgr velts dus, the mvention also
nts f cytokine a det er m ni ng whet her _an i nmu
Prddisraetpds Shivdidethe agtﬂe?f&wast'wv@et IRtk 2gRigutiersq With a cytokine
aﬁﬁl‘v U§hHO ralloéefn@lc thﬁa%f"ka[‘ '\/chsuéI (gﬁ 1?1&{1@& Lc‘ﬁmn-irzgf'e%n%cefl oﬁokme such as
can be adm nistered I n various anounts to provi
iHesi GRECHEBser ofhetytyodkime, otemeraatibydy ehacyihbibitn emnmne SUppressor
adm ni stered in _a dose_of at |east about 50 unit

mHeress gaciu s tEa 8t C Dot @i @f‘écrl@éoﬂhovsoﬁutﬁ?ﬁft@re the cytokine
ag@g{eﬁt cé_gg)e lé@fn'irﬁstel%g ?chegg%n ldf*bﬁ §llo B&Utcelg %ch%: :on’roblast or tumor

units out uni ts, “about
cabhognefiNy wnidiBed abosdcre2000 wynikirg, sadiouts BOQ0 GMCSE, or other
about 4000 units, about 5000 units, or higher if such
1%m8@§%“€Wﬁ@ﬁ%@§dﬁﬁﬁlnnune response without causing
ser G["lﬁ% t BF cftgﬁlﬁ@tt g&lﬂﬂll&érdc%n GH%&C;I ée% K0 one skilled in
patlent di's osed ereln, an alloge elc FiDbrobl as

theehitt bl |aﬂmmaenﬂi@vgmetamhtswfmkfneeﬂd tdotesmﬁmeg ehd:ther2an immune
and adm nistered iin various anounts to glve a dose

TFRAGE IRy PP LY Hitheuiopnsel obseriogp Of Aikgr @?ﬁ%‘ﬁ% side effects.
hEed'eﬁ %E ead}fﬁtﬁ g{ed‘h’thlv%ggn{&e}arﬁo&'ﬁ% gg}fo%deca )1/ eé Z?%lsc? g cytokine.

O esta

@Hnbmﬂy,ya Eytbkmb |1Si§dm1&im13raﬂﬁﬂ@da§emﬂh® heaasisatolt 86 okt Tabout 100 units,
breast, | un ?rostate pancr eas, k|dnﬂ{ endonet ri um
abet 400 unisagtiput SR ety 2bei @Pnerts gqbaﬁtd Chynis; gaqyé 600 units, about

7‘8?@9% ’%gk‘ﬁt;g@ﬁué{ltgr b%%éboggth 0%1’[ |lor edi Cat e&aupon nhtts 3%011’[ 3000

RXPr BB @mmﬁmash ab@d J0000MmisGokigRirad sadh i defserhiAd: an immune
expressed by both the tunor cells used for
TESPRSE Wiliqub Rausing seHeustlife Hreateningiide efddctsstor the peBemgnAs disclosed

h%?k{; C'a%og'l'ﬁir%ﬁﬁ%g @%rcfbgﬁll; i %t‘]"l&\,élst ghe%g’ttcbﬁy il F ed ]to secrete IL-2 and

I'ne a er o are
administered in various amounts to give a dose range from 0 to 4000 units of 11.-2.

For immuno-gene therapy, the use of allogeneic cells for immunizations obviates

the need to establish and genetically modify primary fibroblast and adenocarcinoma such as
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As di scl osed herein, a practical allogeneic tunor cel

vacci ne is devel oped for the inmuno-gene therapy of
w@obenpsos east, |ung, prostate, pancreas, ki dnBgT/US2007/088457

endonetrium cervix, ovary, thyroid, or other

gl andul ar tissue cancer based on the imunol ogic

ofiles of established colon, breast. |ung, prostate,

Blefe el e GREPR CRAG Tt Ry, BLFRRm, YTy, BB, or othr

oOind@lah @issi@! @R | caltuilel $o1€achl BSRAC tThe Shionala f&i AOMBe of allogeneic

cell lines conpared to fresh colon, breast, lung,

twnoseadisas ppalingiadasponkthel seyresseondehsardduimor esspiciated antigens (TAA)

ovar t hyroi.d,. or other glandul ar. tissue, N

e DA e plor RS b B o i o Bkne pefisnsy pagy cells. In

cBRh&%&Hcdomal BRNYACEL P@cﬁﬁtfl@dg Peseeke@tto HMTRIa BRIYeS oPthared TAAS.

lines that are identified on the basis of their

secr éts disclofed dterdimars praoinel mHogemeis uppoe sl veccagantdeveloped for the

et ey PG, 1P o b . cndomcrio,
chAANASHP NRSA! ¥CoRSeAbnd B Sissue! et bRARH of Ad BEhintRddlc profiles
express “a spectrum of "tunor associ ated anti gens (TAAs

of epnelsdnd abl_omebmﬁstcbllngnprobx!mapmcrdasl,!'ﬂg'dnqyr; osdoaatrium, gervix, ovary,
(B0 Mot o 08 TS ROl nes compared to fresh

URRChRaL] lgﬂ%,gp??sttﬁ@, ;ﬁg&‘e&!, §fdh@§,ieﬁﬂ?or9$trihhﬁ[r9é'rvﬁp B@Qﬁriﬁyroid, or other

elther 1nt ormof inactivated tunor cells or” tunor
gteldiilal yisate fesmuotiwiy C bartinemuemturantrigeab fame Hiagsgnmaterial. The
Wgy 'an%:cgg{%pgqrgegsig%érn #%%}lé@%tﬁ%%%ﬁ%ﬁ?@% (%f {l;le%aéig of their secretion
- T
RIS S0o b LS PRI B Pt g e
idlilbit GO Sxpadi6n RAEtshiANg RES MRl endidRipiadsheetbetlte.g., TGF-B, and
through dendritic cells (DCs) |oaded with the relevant
cpHesterly owprerept spretm plumelapspeleted dniiets (lebhor reprgsentative of
<Blop PataRiSentts o R Gibt Redhsrufl S Eopyan: tyroid, or other
d8RIaDRtZRE chidiRinagnt i gens can be cl assed either as
tunor-specific antigens (TSAs), where the genes )
encodiatgen Yascigitom tsethe cadpdnismtipni ¢f umewrantigdnisscithed imshe form of
din.norpmal tissues, or t I - associ.,ate ntigens
P T Rimr T e R TR G T b B ens are aken up by
AU BT ﬁr@ﬁﬁﬁ% s&th (APCsYART trar8k kS lyRiphoiaReiReb 88 uRleSOD 8+ cytotoxic
rfresent at Tow levels in normal tissues. TSAs

dpnplates péfHap ort GR4mokalpaledig atslle afathgemyniingy system. With the
i -.cancer vaccination or adoptjve therapy.. Their.
BlsrGL T Srpr BETEL w3y BEEB T AR edgRtipd out through
®eliditd IR @GS |eRlcd A the ek R GrotbihraRpli8eBS DCs transfected with
normal |y expressed, even atlow levels, ‘and thus inmmune

vieewp e or BNAe Hadto&ifaterntiateTBAwvilhptddupeparti¢ul itedifiects on the immune

d | ti : I f. TSA incl th . .
P G gPeaEAsa RUTAY e TS EULR PRSI G TPBEssgific antigens
(FShk$ wiHerdBe QiR CRARGBALHS TSR f@shdl My §E80RPEQRUGH S0t in normal

of human papillonma virus (HPV) or Epstein-Barr virus

t{sERY) or amdot-imsopatod vatigerst (T et ediegethesgaxprossin the TAA are

only in tynor cells, such fS.oneo eni ¢ RAS ?nd t.he .

QYRR ASES d%f%orrﬁe@st léqtﬁl_onet eless alsopresent at low levels in normal tissues.
TSAs represent perhaps the most desirable targets for anti-cancer vaccination or

adoptive therapy. Their tumor—specific expression precludes any pre-existing

immuno—logical self-tolerance as might be found with antigens normally expressed, even at
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G ven the poor presentation of tunor-specific nutated

antigens as CTL targets, it turns out that the
wogennisys of peptides inplicated in CIL r esSponBEEUSIV07/088457

cancer patients are tunor-associ ated antigens. These

of fer so nany viable targets since nost tunors are

qq)? rléév?égsdg% r e r Eép%ﬁ dere@l%g a%%]ﬂ& F4& \%ﬁpf)g ahil) 1196[}’ to damage

erns OU nd ose norna

n6afal b%@ﬁlﬁEEﬁdlrﬁpﬂai efl TSeomthidb uid a&glgte@s 6ﬁﬁ§1€$forﬁﬁﬁg/\ﬁ/iﬂuﬁ@ ghat cause
provi di ng convenient CIL targets. There is no problem
infpeted selé"»s@nb@&@m rva@‘ferWegl@'Tme [epne prasoets [l Augtan glapgloma virus

(Igggg r?‘fe bgtgla rrey{ﬂlg(li g A tﬂ%el‘qglxggucgr L&RR W&H %Cﬂ%erpéS expressed only in

tgth@nsdus, %ﬁcﬁ hSe1e8p ¢ RASQE SheABERKABM FutiBn BrREigSS a
vari ety of shared TAAs. TAAs incl ude known

onc o@'lmﬂeihnsmgu presqyathRafzf/umsm@lﬁcc kG d Bémemhm @if L targets, it

34: Dis
U.g{lS 8}1t t%ibglg I@ﬂl&é@f&)&g%@ A}mpiléatg% in %‘Ti, rgépo,wes iR’ cgﬂccf;r patlents are
uﬁ;ﬂ@reé‘s%matéﬂ aﬁﬂ%%ﬁgq“hgse 6 's@‘l‘ganéfYaﬁBFéDfanetsAsm@é Abst tumors are

1996 Int. ncer 69, 283 - ; tunor suppressor
dpriextdetirers n@l:mai tissugssnd Bos i GprESSIQmmeIS@l‘sc]é‘rprm@ms fa@nd in those

DERL Bpeneriu e Sl RoeRt Pt PEBEHARAY S providing

chRRRAicR @TL-Ear&@is. @here @%pl%‘bfé% a48 éﬁ%entlﬂon 816the§%0ﬂ@)@'5}’ common
J. et al. 2000 -817);

Cancer Res. cycle
Hleogaﬂlldtanry prote| ns such as cycl in Bl (Covi n|, G et

| o 25, 75 -80); mt 03| s- associ at ed
pr ot ST BBR: BB oniRs et i S GERPE, oy thyroid,
. Oglieraél%ngd%ﬁa?zlsgue %&ﬁbﬂhs a?eGknc%ﬁrg’ t@@?pre% 'Vﬁﬂ@[y d¢- sllgﬁred TAAs.

. Autol mmun. 8, 575 -586; Rattner,”J.
TetAsainclud® 8idodh bncoprateias s asl%.{ Qﬂ‘@eu ﬁﬁ]& MM@IBen—Mahrez, K. et al.

RERT R S4PLBSS\RS, Sh 85 LORRIRETER T Ry: i

1 984 ChédveLiMaA - 195895653 Leuo; %ﬁ%ﬁfotcﬁ@\? et 4. ‘@56 Iné'%"’@ancer 69, 283 —

MRNA- bl ndi'ng proteins such’as r62, ,
28%J; ooy silppretsomprot@®0 Suchnds. pB (So@a&:,olf ZQ(BD C%ntdr R84L A0, 1777 -

ng, J. Y. et al. 2001 d.in. nol 0, 149
1%%6)3““5?’1%} R e RN A d}ﬂ‘i‘t‘% egfgwih factor

| | el
(EE'% F@?’}'@%@s % (Se?apgﬁgﬁ ﬁ)r?s%tﬁ 53 ﬁt 26 238, Gvém EX-al. 2000 Cancer

RAAGE, 315 T$i Ds casihs;&:,le madlatay podios smhy.lsl cadiz BMEEOnis G. ct al. 1997

1oy 0 SNk PPN G EPIPHAS HEB 36 PR piptein F (CENP-
Fgr@%fmc@n Fa1. 1987 ydi PR%%Q%SM 613 NBasiano, C. A. et al. 1995 I

rot el nregul atory subunr £ -1 6ncogené
Aglicicosar. &, 6 si58as RaehyH ang@rahsE)WC@]lﬁD)Invémgt Metozk 308 -319);

g@;ﬂo k@]Daln s e q:létqqgs ;U%:%ﬁﬁggg%és%ln{ggsrgg | gq%)ag]%ylaglnd F. 2005 Cancer
e e T .

pksteihe audtca gq2, S0P 1; &QBKO:NQHHMQ‘LOFF dt.al. eZtOO&IInt IO@ﬁcol 26, 311 -317;
Technol . Cancer Res. 257 -262).

eat . SERPA
Zhapg. oach #al- %@(goCB@e}mIgglga @@),,]&gmﬁ{)gﬁ and dlfferentlatlon and cancer
testis antigens such as NY-ESO-1 (Stockert, E. et al. 1998 I. Exp. Med. 187, 1349 —1354)

and Melan-A, SSX2, MAGE-1, MAGE-3, Tyrosinase, and carbonic anhydrase.
Various groups have used "serological proteome analysis” (SERPA) to identify

candidate TAAs associated with breast cancer, including the RNA-binding protein
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calreticulin and DEAD box protein 48 (DDX48) as target

aut oantigens in pancreatic cancer (Hong, S. H et al.
wQaoes/1ancer Res. 64, 5504 -5510; Xia, Q et abCT/RSDbB7/088457

Bi ochem Bi ophys. Res. Commun. 330, 526 -532) and the

Rho GDP di ssociation inhibitor 2 as a major candi date

TAA in | euken i J, 2005 1.
el BRERS) DEY oneien elfboshiocnifodeie fiaw figeissg (OPD), hont
shé&STD-E04 pRdvtGaNn QHBQUPm%Ethy&‘dhﬁMhﬁ&e aélqdﬁ)%te@em: isheth) (Canelle, 1.

colon carcinoma cell |ines express a nunber of
eprleRP@Bus Ipnuhak Materds 288, TAARY: FamhodhizdgadeEAF. RIG-Cancer Lett. 230,

- R 2/ t he MAGE f apj 5
150Nt 1S G o |78 Yaq8? Mg Tt ¢t e 002 Technol
daABRts. THR, 195571(1@62)0%@1@@( hapDalt 8aPERS been used to identify
characteri zed col on carci nona-associ at ed antlgen

chlgetmxpn ess BdEADbBO praoéin &8 I(DRXA8h aetasget hatsatigens in pancreattc cancer

(EEFP o b ReChe 565 Gha T 1 s TEACAST BI-fitighiochen
ERopyePRSs. Rk 4R %2@‘3'58?)6%@% gﬂemq%gggﬁigﬁg&ﬁﬁgnQ%ibitor 2asa

surface antigen that has dto

majqnmﬂldﬂhtetmgen ldudeemipotChui hiu Vdr @lal 2985 Adbll GkHBr Proteomics 4, 1718 —

%um ty. MUC-1 is an unusual antigen that can nedi ate
restricted and MHC unrestricted cytotoxicity,

pr es‘ﬂmgd%steﬁ RG] Holter&dhaRPod c’:fﬁl&g&ga 0kp Juififld and established colon

receptors by repetitive am no acid sequences.

chieRoMan@ll lisesaexyvexist ﬁoimﬂrbanbépremﬁﬂwﬂj%atah&hzﬁhﬁAAs mcludmg CEA,

function as_an anti gen for HLA-A2 directed CTL.

MUfrob FuppPbddeh-2qHensBAA0E fapiradi Yy erpraSsten- .eﬁlpawler D.L.
hal hoot c‘%@! f5EAS10 99&0’@%*3%2152% B9 PR ERY: L&@rﬁ’zed colon

corresponding to a wild’type am no sequence
cartemnid-ysshesnd | deigea f lteds ddpressedCit 3086 dlarcgh tclmcers has been
shar ed in tunor_ cells that overexpress p53. As

damgeﬂf?é%ﬁwﬁ@rté? Hreqt ré briadEmpsH @ntl &ﬁl.lulv lngnWéa%@ﬁ%qs and contains
}ﬁﬁ@%%sﬁﬁ&n %lgojj QN carcinomas. MAGE-l was initially
S

aracterl a tunor-associ at ed antlgen in

nmel aripr@AMedegNicoRGt byrcinding-asdftigged rell i @kfaobsariyat it has been
has been extended to include a famly of MAGE protein

JEPESSRIOY FLRBINST ANESH i Mg HTIRER R Isst ay Py, MUC-1 s
WA RIROMEL, TG RN IR0, Ll e R A8 oot

pp¢sosiablye ihrp@‘hc neascrodsiihiiyg, oot kdcypiorsC & Vicpetitive amino acid
ovary, thyroid, .and other gl andul ar tissue carci nomas
SaPUsTRFFo WH: -8/n6% iF @syelircharpqieniapdof Adntiregan fmstiopgs an antigen for

Pﬂiﬁ%?ﬁ?e@teﬁgfﬁn both fresh col on carci noma cel |

cul tures and established colon carcinoma cell |ines

expr éde amisinisesprédsopreend opssl ¥s cibasaedlier ez@dsstMAs half of colon
i ncl udi ngnCEA, MUC-1, Ep- CAM HER-2/neu, the MAGE
cpEgiROnas. dndllPs32dveding modsaione cormnosdiparthapavildnype amino acid

sgt?lﬁe'hce has recently been identified. Human CTL can target this shared epitope in tumor
cells that overexpress p53.

As disclosed herein, the MAGE gene family is frequently expressed in colon
carcinomas. MAGE-1 was initially characterized as a tumor-associated antigen in
melanoma recognized by CTLs. This 1nitial observation has been extended to include a
family of MAGE proteins expressed by tumors of varying histological types. MAGE gene
products have been demonstrated to induce potent HLA-A2-restricted CTL
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characterized col on carci noma-associ ated antigen. It
is expressed in 80% of colon cancers, has been
waleomsneiorat ed to be the target of both hunoral Pends2007/088457
cel lul ar i mune responses, and contains HLA- A2 bi ndi ng
epi topes. Ep-CAMis a colon carcinona associ at ed cel
sur f@ §16n ?asg?m}gt, ?nlaotstagat%ﬁncrel]‘garg lg ?lpeya eq‘?d 1%10 ervelx ovary, thyroid,

|npor? arge thor'a

andnoTkeH gl%duMﬂ@SS@e daScidnatNus UabwARRS tYaBsstAdricBABSf shared TAAs. As
medi ate MHC restricted and MHC unrestricted

digajeset digiedn, topth Beshswpharbtaycintine aglh celheescangsastablistieid vglopfcarcinoma

cofifith P LR e Y pieR R Plicbi s BEP AR oh T B CERS MU, Bp-
CANNAIERD /@RS, 8k WHGB@ﬁnﬂ@ranULp%SA@veijéxF?e%ﬁﬁﬁt &tk is Haghaps the best
tunor suppressor gene p53 is abnornmally expressed in

chamicferigéd edbonarcaoniarmssasatediarttighn AEiSkﬂWmCHSB@ﬁ ip58%epf tdpe cancers,

rr espondi to,a wldt Cld uence has
b e oA RS e OGHBI TR el B Esponses. and
conAEaT RPAS BRRidgRpliyp@r cell's that overexpress p53. As
di scl osed herein, the MAGE gene famly is frequently
exera:}Qe\dm i eotadon carchionerEssociMEGE.ll Wk narttigenh | tat has been
char act ed as a tunor SSOCI ted anti in . .
depansiny é%@gﬁpwambgﬁr@f OFh APl el B dpppgMUC- i
anhéﬁlsﬁﬁeﬁlti%éﬁ end&dn tnﬁ’ed A€ 'M‘lfié r@sth@i@il d%HM“\S?EeQﬁ&E@ leP@toxicity,
expressed by tunors o varyi ng |sto ogi cal types.
priviAGiablie neropgio dire t srobalvikineeri Tenwhsteepteed Wyo rémedtiee amino acid

pot ent HLA-A2 restri ﬁngTL PGEZ is a nolecule
r

SCAYPIEs SRty Puttor Welraharapisrizad i iy st icAiTBqligpyas an antigen for
Hﬂng@g{?ﬁ&p@qLalloms tunor cells to escape imune
survei | lance. CTLA4 cytotoxic T Iynphocyte antigen 4
i s afhd rumoe suppretrot ogene npbecsl gbrohabllyexaptessed in half of colon
suppreSS|ve ef fect on the induction of imune .

cEaYBs &8 Hiad-AdsBindimg, B 3h epiftans qosverpondinguivod Uit Sy gnaino acid
seg?nfg‘[eag tha% Eé‘ct%?]tgr ?&HQd&ﬁfﬁgd&—[{&?ﬁx‘é triheh tgl?ét 1713 %%H%hﬁ(%eym tumor

unctions i mmune response.
cellemhanoserpygresgisse agent can interfere, for exanpl e,
with the function of a cytokine or_can jnhibit or

supp%é%scé%édlh?fﬁ%e heeMptpls 2By famHE s nfé%qvamhgﬁgpressed in colon
ﬁgiﬂ‘ﬁgsz UI\}?{@ES[I Y&sagﬁml 2h a&@ﬁm L0 1 §5%Eﬂgad antigen in

or exanpl €, ansformng grow
méfﬁ@‘ﬂb)reco‘gﬁ&etﬂj |b§IrC"EII:Ed(TL'H‘Eeimﬁtilgj’EﬂMIﬂmfrﬁhisObeen extended to include a
prosta | andi n E2 (PGE2) |nterleuk|n (LL)-1Q and
familygot pwsp?ww# by Brorgpk megéms@p@g%h types. MAGE gene

d
pﬁ%ﬁ&?ﬁﬁﬁe%e h%ﬂlﬁﬂeégr_ﬁfé?{i?& ﬁlziﬁ!ﬁe‘é@oé@rﬁ Ll £ AP QLGLAY Cf’!;le’

esion no zed, for exa

t hat PGBR iipaimol s ol @k presefl bif(ﬂfmbr &Kl $4 an @tuddiahibitb® molecule that
I mmunosuppressi ve effect of one or nore of these
alloysrtymps ol tregeape apweRsUvallincexanpl e, on the target

cell CTIIKQ. &?(?[SQIC -&qgmjﬂ)hol:ﬁe léﬁﬁgengé? e gr?lllkl_xluﬁg rllﬁhf;]itc}r? molecule that
mean “any i sof or m
exerts a suppressive effect on the induction of immune responses.

As used herein, the term "immunosuppressive agent" refers to a gene product that
has an inhibitory effect on the functions of the immune response. An immunosuppressive
agent can interfere, for example, with the function of a cytokine or can inhibit or suppress

the immune response by other mechanisms. Immunosuppressive agents are known in the art

and include, for example, transforming growth factor-p (TGF-B), vascular endothelial
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of TGF-b, provided the isoformhas i nmunosuppressive
activity. As used herein, the term"secrete an

WO DonSnae®oPpr essi ve agent” neans that the tunorPCEUE®07/088457
secrete a neasurabl e i mmunosuppressive agent. In cel
lines established fromcol on carci noma biopsies, TG--b

' | 4 10 _
SR ot TR SRR TP ), e prov
pOSE Smieink S hprdsivAL-HeestoN didiihosippecsti®t Mcidi@ $rE€nOind adhesion

inhibit the expression of an inmmunosuppressive agent”
nodequissdltiinracognitado fdesemplenthet Yasiowe efarimatof {Ikd'-P exist, and that the
.of an RNA nol ecul e encodi ng an i nosuppr ess,i ent
UGPHPREPPEGEYC &? e‘étcPF\ﬂn? yTot'ofh é’fintg%ﬁnﬁg P sﬁg‘an depends, for
o i =Y | i g :
PR B TR P08 17, BB by b T By Y isoform
of TEFL B pBvidédad 6@ ToraThs imllinBédppreatice Aakyused
because, in sonme cases, the |evel of expression of an
i Mmudssusarlesgy healgant 'searie pa medurastppressivel agest” whans that the
i s below the |evel tectabl e by a part.icul ar .assay,,.
ugﬂ%r, celllﬁ é?c&'?tgraer,ne?sel.rag) enmurbOéu%pér%/s&vl% alggrét \(}/H ggh é €3 es%abhshed from
cBIRIBRIAAMY BlopsiBE TAFHNYSHPRES S3hVLmRAEDE 48F pE/B0US BR power of 6
or is conpletely inhibited. Use of the term"reduce or
celidizdht dndpregiegtug tarFOh ot die s gifiict oellgllé h. Aorused herein, the
exanple, to.the ljimtations of a articular.assagh. o
teFF’a%B%P%@“}@IB\Rk% CERIRSSHL phey ! Sipprespive agent” is used in its
b daABst fsOf 1t eheGh B hef 186 BF aPRIA &Bﬁ%ﬁlk@)en&ﬁiﬁ;‘#e%l EARSSsSppressive
I n carclinogenesis Is conplex. Originally naned for
aptreior the bvslf ar avtingy af thevinim@s suppressiveiagent, asdfiysreduced to a level

TGE-bs now unequj vocal |y denpnstrate. both _tupor . .
i dp Feé% nlrlshegenrd gy ‘i:ov'?‘? ipectig medificaligpy Lhg terms "reduce
aR@T UM of D DoBHIRREEIIONACH Yhibt G2 E0ThOALR1 | & BESERlon of an
tissue, but during tunorigenesis, changes In TG

imxpnesspossian deae chubareduespiorseseltthg it belobathahoe] detectable by a

favor of its gncogenic activitjes, The TG b signaling
PREICHIRE 2SRy pLeMsIaTe b RmBR! Sevistaminedy MRS RpREsIon of the

e AP b ) )
AR AR o0 STy LRI 16 g e et
igabit’ preveancadesbtdtiahambigqite dge fier exachpix pr ks Siedtationdait particular
a tissue- specific and devel opnentally regul at ed

aPF¥EEhi on. See, for exanple, the hunman cDNA sequence for

TGBI ﬁ%ﬁ, 9154), and TGF- B3 (X14149).
TGF-gF&gggf ﬁ%&ﬁﬁggﬁﬁégh? anduni versal |l y expressed

i sof ahey rétesbf stradiemitavgowiht Medtotkan (REF-0) ReER members in
performed with exogenous TGF-Bl. TG--b is secreted =
CRIFHNSLEMSISeiR tceBPE uPERINgEY ppied dorgtheigtenslopriggaichvities in in vifro

conpl und to a | atency-associated protein and on .
SEVERESF I R o e RRROSER T gPRG RiPhuabie AR oncogenic
abG¥iti¥at inQRe BfrrekdpardigitedsppresfAULIAHed @miBheliRdbfnal tissue, but

activity, occurs through poorly understood nechani sns

duiikg tymomgenksis, napres tie AIGHP exprest@saidgllofar tdsponses tip the balance

in favor of its oncogenic activities.

The TGF-B signaling pathway has been the focus of several reviews in the scientific
literature. Three TGF-f} isoforms are expressed in mammals, TGF-B1, TGF-B2, and TGF-
3, and each is encoded by a unique gene and expressed in both a tissue-specific and
developmentally regulated fashion. See, for example, the human ¢cDNA sequence for TGF-

B1 (X02812), TGF-B2 (M19154), and TGF-B83 (X14149). TGF-B1 is the most abundant and
-19-



10

15

20

25

30

associ ated proteins and rel ease of the TG--b |igand.

Once activated, the TGF-b ligands regul ate cellul ar
wor@sas®es by binding to three high-affinity cett/uS2007/088457

surface receptors: the type | TGF-b receptor (TBRI),

type Il TG--b receptor (TBRII), and type IlIl TG--b

r Rl . al.so r rred to.as betaglycan). .

REFRN R oo Blaiot SR 3%t SR sEThERY X5 B pertormed with

kB6E@BLOITGMRL CTEE GabdcetddINEs ItROSxRYceDURE NGk RE a latent protein

TG--b ligand and transferring it to its signaling

compést ousd torgREengyrdsspRRIed. pratbil and pge PEREIfowomiaims of latent TGF-f3

ser.i ne/ t.hreoni.ne.protej inases.in their . . ..
FREPEIEFGT Al o ity R i P bigtpeie fetiviey. oceurs
thio8 B Jobfly yhdeR@wRN Rl AlshRliReld Rl d1¥inef }t-ntofe%ﬁ&i%r piREEQIMg of the
factors, the Smads. Smad2 and Snad3 aré the

asweaptdoproteins srat wdeaSeradl shd O FIGHgImb dbvma setiviied; the §GF- ligands

h h | ated by .TBRI,. S 4 is.a conmo artner for
BBk et oy Patine i B SR GBI SraRigr: he ype

[ i i _pl S I [ )|
g . s 1 el s ety st e
(¢ BRBL, adlsomreddrendi wnad betagl@anB WihgreatipnggsdthsIdBnis the most abundant

B8 and Sty o Py B b esterin o
ifaél,i s{%@ﬁtih@’ recEPoR, AR dnd rRE-TRRI Eﬁ@mﬁRﬁleéﬂ'n‘tﬁillﬁ %erjr@/tﬂﬂ:t%nine protein

nd transphosphorylates TBRI, thereby stinmulating its
kprag¢ei in  Kheias entacellniart ydonibne. a¢BRY atn@ttht&BRhtracellular  signaling by

hosphoryl ates Smad2 or Snad3, which binds to Smad4.
PRI hy whad EBrsriEioR g, %ﬁ_t%%ﬂd?n%'a%éng Smad3 are the
Ut BUSH AR SALE REUSGHA b@caﬁ?t% {hie$ RR Hcobl?ho‘mﬁ%@rb W, Smad4 is a
u Ically Fhe

transcription factors to regul ate spec
comamscparipet 6n adif ofahewdceptovdainafed TXEFads- Bmap®msd $mad7 are inhibitory

: - [ ling.i d b he, | evel d .
ittt sk g et STAL O Bt e goima Fllbuienaiing
nucl %gé‘ﬂe‘?ﬁlrﬁédﬁlhgisrﬁh%} g si%Bal?ggl‘?ar% el Mutidaid. TREFGF-B ligand

to nonitor the vel s of activa eceptors

etthaxt bindo us THRIII, rwlacld ptesans TGEH B> SBRHabi hopdsay TBRIE directly. Once
regul a internalization of the receptors, wth . _
OB t%{fgg‘r‘gﬁfﬁ%@égwn@n% and tgpghpahondster RERL shrshypstimulating
) . 9 | . r .
oo ORRHAIESS POLSARE e QBuaNTIRY BELSISHARES Sl B 3. which
bidsho Bghadd BRie refiBRhE SmAtdedipleSneaslocaedinGnid suclenpiinds@teracts in
B%ﬁ cor.e Smad- dependent. TG~ b signal i ng pathway, L
AGPHEPPTHS PERBE NS ERSTTPYR faRlosutgreay v garriBeal lyhg Bapscription of
0 , ! o ) | iR, '

SIRLA 1 TRRRCARI 00, 00 PRI, Ml by e teve e
doravioai of POOdphatpwe 2Aviias, bédncsrepasise dudaddy@pi8mic shuttling of
Strategies At |least two different approaches may be |

Smads i paaitng theP et MQBHer ther beé(p]sn@f aqth\@tedggﬂcgptors continuously. In

. AN " - qut:" ' d :
T -
sRiddds - Gt O 4hal 6f:cptdb SnitibEBtion T Se@pRiofsth sipaslilglahd others

in the actual physical disruption of the targeted gene
sugeeatinga inle fasfintepngsaiparin dowptegulakipe Af varaling dikheigh TBRI, TARI,

Smad2, Smad3, and Smad4 comprise the core Smad-dependent TGF-f signaling pathway,
Smad-independent signaling through mitogen-activated protein kinase (MAPK) signaling
pathways, Rho guanosine triphosphatases, PI-3 kinase/Akt, and protein phosphatase 2A has
been reported.
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cell division between the targeting vector and the
gene sel ected for destruction. Honol ogous

w0 e@eson@at i on i s extrenmely powerful, but the perbsioquess4s7

is hanpered by the fact that it remains inherently
inefficient, time-consum ng, and expensive.

Never | Loprovenent in the efficiency of this
pr oce‘é@%wegéggggﬁegchi eved. A second option for gene

tar gedd Rgsterl QYRreny Apfohiles Ghdydesl @@¥waufr alfetdesne targeting. The
(ODN) capabl e of hybridizing with doubl e-stranded DNA
"gakdhstenderd” ds ther geneyshasktqy” sadiaved biihoniatogone repgjnbimation (Bronson

B i A DS P e o
%?Ei@ﬁl%ﬁhﬁ%}ﬂ@ﬂhg@irgéeibﬂ BerleSas Y RAMCEeroB0GRVERS vHidiHbdtur during

the termtriple l'i x-form ng ol igodeoxynucl eoti de _
qEelFdivisiaiFGeetaeemndbe dergetiny wctpenandbuhe presvesdledteds for destruction.

ranscription either b reventi unwi ndi ng. of .t he

BB RRO T BB BT BYRBE PO criRatean StPdatt i Popasred by te
& hBeitI8R8In iRRQEREehettitidd:, SEALCHERNTI Y Unt &BBASve M vertheless,
based on the need for each base conprising the TFO to
ifrprometngot imtbie eiffeientooitibis(promgshasdecharasedwi th its

conpl enent ary .base in the .duplex. This constrains TF

o hybrTad s chieeh el B PRy bagui E Sl uclondes (ODN)

e B R b

R M UM SELACE TR, hurh IBBIR e QiRglly formed
aitino tizenajof gfoatt of the hilig [thidighdry bedidatfonrwithiu éhieeminor groove has also

cations, ,and, per haps st | rtantly, by access t ..
qﬁ&ﬂr%ﬁﬁ‘ég{lé %qafﬁ? ﬁt{fﬁ_@-swr%ﬁﬁ%%ﬁ%ﬂ%ksrpaf{fw . eF@c‘gﬁPﬂgm of the
t@%ﬁ’%ﬂgl@%ﬁﬁ-fﬁﬁﬁﬂé'd’lﬁ 8&&&9&5&50%9%‘1‘?05’.@1"6)?9@.rﬁ)\{'dé&ﬁs)ea gene but
that triple heliX formation can occuf 1n [iving cells,
[SeggeRs iragctipié@in ditheshy piiefértmghmivaslingyf the tiuphat et yrebenting binding

QVEer CoTe. roaches for the sequence specific
RABERABHAN ﬁc RGP AZEN OB ﬁ%ﬁ SRAUEBLS @ reppfats are based on the

[ . ' ¢ I [
e s S PR b A HROTID 0 P R Bod B bgateen bondy
widls it icomplepiehtafyobdsh in thel@pBxbThiStcephiminsclF @aid hybridization with the
Zanmecni k, Proc Natl Acad Sci USA. 75: 285 (1978 and )
pHE PR QMPOSNE NSHEBAC-PEYBYINEINe tcky vahin @@%Db@:- The targeting
rokhei ' r t . :
T O b R TN ity (et dpglyding need for
diegaatatdone gué pedaps moRoinsps@andniy adeedssio (IRSX) cdnepagted within the
termnal repeat (LTR) inhibited both RSV translation .
Ghrorosegle stiEEe. RPSEH FBFTHNYNY HPrdpysstigdiPiavh PEIdedsyglence that
el | 8.1 af her e : :

s, o ekl S BRI SRR cimuti may
ulembichebd dverqoateent i al of anti sense-nedi at ed gene

inhibition, Wth the automation of CODN synthesis in

t he eAPRTgachosivs the seqydes precHi korkdop BNt f or war d

to o.bAﬁatis@nsg%,N §I&meo§i|ags sequence and to test their

ability to b gene expression via antisense base
pai riTig. notion that small antisense oligonucleotides (ODNs) could be used to

specifically inhibit gene expression was first put forth in 1978 by Stephenson and
Zamecnik, Proc Natl Acad Sci USA 75: 285 (1978), and Zamecnik and Stephenson, Proc
Natl Acad Sci USA 75: 280 (1978). Their studies demonstrated that a tridecamer (13-mer)
ODN complementary to terminally repeated sequences in Rous sarcoma virus (RSV) long

terminal repeat (LTR) inhibited both RSV translation in a cell-free system and viral
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Soon after the denonstration that phosphodiester
backbone ODNs were effective as target- specific
wa@g@stiesofor bl ocki ng gene expressi on, several PEWUS2007/088457
backbone nodificati ons were devel oped to i nprove the
stability of the ODNs and to enhance their
fif i veness.. ;Th S i del y. used dification is_ .
st SRS HsnBrfoall 5Bl S 477 wagsF AR Rppriments for
Sk i dhtoratt® %b%iﬁrtafﬂlllﬁ Beal® siRNesekthi @R tbE:i NSmediBied ded®hibition.
of backbone fornmed the basis for the Food and Drug
Vidii thie s ewtamaten (HDRDMNRosvoicsisein N agx) 19§fsr ovelbcame relatively

SO &8y DN it P e HE P S ML g lock gene
ekﬁs&ﬁ‘ﬂ“ﬁa%ﬂ@seh&: W@ﬁai_}iﬁ treat

cytonegal ovi rus-associ ated retinitis. A second ODN,
Genasiens eftenthé demostigsers et bidospiBatiester bBeltoet YIM ghies:ffective as

NJ,. USA)., has recgntl.y conpleted.a phase IH ¢clinical . .
PEAPNEF B0 a0PEN B Ao AP ERe ST b il Dt Bod fcarions
welle AOmIspRath ARpVeNhS SABARY dr aleePARSHARY -eniHcE RhdiP Bffectiveness.

anti sense potenti ates. Several other phosphorothioate
The st wsdelODRE nardéfidation & drican véicgbs nafbrelging @aken is replaced by a
St e Bty e B T T TS 2 e th b for

il netiar ndi
AERREky] Bl SSHLRSIERrANTRELEMY A, BORIAURG e ar
Vstravena g IsehBlsprimackiugistler Calshadl @hptSAYr whith aateets, thekytomegalovirus

H nedi at ed. cl eavage of the target nRNA, O her
T2 REDHe aﬁ‘gd? ety Sieat FHAMCERYONBIS-INaiFG TetNde Ay second ODN,

, i C d i
asase ot B hasoRly RALAR 1R AUL YRR gLty complos
agthasd 1 dlindchl aied dorGiMastatRomelaacihy wheed: iverbhersedin tdujwction with

| atter groyp incluyd rphol i nos, 2'-Omrethyls, .
S@n_d@ﬁaqhemo erangic e ibel BUECTSE | RYETHAGS pepETal i grbepphorothioate
aftGicls ((ﬁB‘Hsc‘)are -Eﬁeecaﬂi%%é%a& Qlifﬁ%gl a0ld ¢h0g v%fiety of cancers and
transl ation, nuclear-cytoplasmc transport an

inftamehtaty disgasgnong ot her inhibition targets. It is

wel | ggyon the scope of this description to delve .
f ur t HEF PeRIgnisme ohghiohps PN Wilbtrgicor blRelingisges Swction vary

£ eat] ; . det ai
R pEPILIGE o0 BT A RREREL e o, s o
phespihedisstors dridi shospijr@hioatenhtlatt AN9Ge ibenehabd ofcatdpesd the target
modi fications in detail.Ri bozynes Ri boz%ﬂrres are RNA

N e (itlss bppidong rodificadings wakdo aoteiseul KInase Bnppastee of their lack
t e ; t ti t L :
SHPSEREGphe RURLFL B TURCINGHE OB SRIRL Uy IS s s
hindrareo rADNArBopaRelgi fsed nieyhbetshell thBylada gebey aicludg ridipholinos, 2-O-
spont aneous rates of targeted reactions by ma orde

nestho gnit-eidds, larked ampleic apidsranrnpeptide geqldie asigls APNAS). These ODN
SADTLKSBFUE o Rt Sl i s LD G ons o

igifibitibAseglls. Wit elellttegott Seavepy obihis hesepiiotOtoRNve further into the

enzynes, RNA-nedi ated catal ysis has been found )
mechanisms of action of this diverse array of ODN modifications and for more detailed

information, the reader is referred to specific reviews on this subject, which describe each

of these modifications in detail.
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associated with the self-splicing group Il introns of
yeast, fungal and plant mtochondria (as well as
wa@béosnapPhast s), single-stranded plant viroid apdr/us2007/088457
virusoi d RNAs, hepatitis delta virus and a satellite
RNA from Neurospora crassa mtochondria. Ri bozynes
occu aturaIIy but can also be artificially
engi ]%F &0f or expression and targeting of specific
SeqURIEEFmeR afd BNAORolchEle$ BIAR af UGB &C werﬁﬁqrtﬁ@ %m@rete absence
trans (a noncoval ently |inked nucleic acid
obpratdiemrilbey haustthe tathlgge aatefltm ol h@akheg ehdfpeﬂ)rmmgxgwalnnt bonds with
vitro. sel ect..an otocol enerati new. )
¥ ByRs PeciRD- Pt yaerlnhtu BeoraialoRt i o Ruftirhggactions by
RS oBRE06 T REAHGHE SR JBIAS 8 RNIASiof @MY ! 'a'&a@[ﬁ@@hssﬁi%t shown for the

t hif oughout nature. This enzynme has RNA and ‘one or nore
sgif-opletimg glwupd)mﬁrmlsofd]éxllehyfnﬂgl thpomphie and gerRSmrfigiemnof RNAse P.
ich it is isplated RNA co nent fr .
AL FsEnt of Tt o BT PO mEanRN Py GeUAEy raa Nl es deen found
| f t
R B Bt o e AR PRR Bltochondria as

V@Ilﬂil(ﬁk)m}ﬁaatt@e singlostrnaded plaguimeient snfsoid RNABNhapattis delta virus

bact er enzynes. _have shown that_ the. nm.ni mal
a%iﬁ 6§?‘FLW%§N% TORY NﬁEPSPQFPzVﬁ%SaF@%HBIPCEMaRé@&Wﬁ% ogpur gaturally, but

r ./ . .
i N L
(dratige tankNAnclaie dacse sirend) Sorsudst (raahcﬂﬁ:ofrajéntl?l\ll%;l&:d nucleic acid). New

P-nedj ated, .sitesp eC|f|c cl eavage both in the test
biogheMigAlagiiyiiies| 4r§ being deysloppg &Sraéelﬁ WHewRICERRY Profeeols as well as

o the
R AR (VDR Hln s B 27 oFIRNRLEAS gl R4 & e
t ar g&he FélﬁéoﬂhﬁoﬂuﬁleﬁﬂeeRNAsh v és tfogalt o srdaadmstdkahout nature. This

advanta e of thls property in the deS|gn of anti sense
%RA%-TS dione WF {191¢ Biofar comppuentsrdeperdingeuon; the organism from
vﬁﬁdﬂh?&%lﬁ&—# %@%{IA' rrgJ ¥ &8 %e E&%ex{‘t@}ﬁg %11 %H&j Ba9 flus subtilis
targeted inhibition o herpes Si ex Vvirus

efphoRgaha\s austcispecifd Lletnalt fent inkhe lahimee of the Ijmitd:m under certain
plant pat hogenic RNAs (viroids, satellite RNAs and
Yf i derae onditipnsy maiedigspet thegbsirate requigemgnts for human and bacterial

g%ﬁn? ITl%U(g ElRin he lnﬁl‘?‘lma? F@%ﬁat%@?or%ﬂh&%n ;ﬂg@ %Eél%!)]% 2 segment ofa

a Vvirus undergo a se eavage reac nin

tiafsfeNRNaD s@ilale0 fThiy sthetnie cdi e neiadtkadnlsy Leiqudly eleS1gned antisense
neutral, pH and The self-cl eavage reaction i s an

Wseg’f gh i to 1@2%5@ R¥Ayirdoser st 3si sgeratesl fer Rblwa digiediated, site-
§ B.L:Aa%gé Ibcgtp in IASEG t&bge drid§ %éﬂ@ ﬂ% E'\Y*é bEANSHGn that Jhe antisense

O groups daepen e seqguence an

csmg@mharca/n 8t coedieHtly joakeaad ﬂ&bRblIlAsE EERNA@ aNags Sikde€ing the enzyme
Smal | riboz§N_s have been derived froma notif found
oply teithfyreges RNAnefcgtepish Avestigaerg hayetaken agyantacaiabis paperty in the

d%ﬁ %?Sdhgse%g w}{'ar d(:l*?’ %g?%ﬁ{ %’aﬁé r o ! eofﬁﬁgerfﬁsé 5% stimulate site-

serve cleotided t'erm ha

sbl@ﬁicbﬁ@zﬁbagb b€ thet tBre@NEnddfo tRedéd InhitstiGedf bath ee[;peg Simplex virus and
domai n hanmmer head ri bozyne is conposed o

cHgeIcedpVigesin cytheulsrepl i city of the hammer head
cat alé%rtlugﬁbetrr I Q%E)%lh%a ﬁiogemc 1[‘2(:)[3\}i|1l0‘r1al S, satecﬂite%{NRs Eil!;]CF virusoids), a

desi
transcript from a N. crassa mitochondrial DNA plasmid and the animal hepatitis delta virus
undergo a self-cleavage reaction in vitro in the absence of protein. The reactions require

neutral pH and Mg2+. The self-cleavage reaction is an integral part of the in vivo rolling
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ri bozymes. Using Watson-Crick base pairing, the
hamrer head ri bozynme can be designed to cl eave any
w0 a00gabsoRNA. The requirenents at the cl eavage BCT/@SENB088457
relatively sinple, and virtually any UH sequence noti f
(where His U Cor A can be targeted. A second
PR i e R0 PR PP g ied o o
depdddifROin §Rlselnldnt® alfNoscoh@sy BeeAut aoARM dHdat tHallERbEL site. Small
or 'paperclip”. The hairpin ribozymes cleave RNA o
ribghanesahas beenadersedrisim| @ magdctouod inhangleetmandsd egdant viroid and

2' .3 - cl j.c phasphate and 5" -hydroxyl termni.
T RTAT DB BT RS e el e ik, comserved set of
nftIB&YRs 2R {ebth MhANQErHRM tHaR! 1R ef U @S tPbn@ oY 6t Yhi®fsclf-cleavage
targets in trans. Substrate requirements for the

dhaiainpiTihe ihagimedeead rdogymeit tonoposed a0 oodeotidengThe simplicity of the

i medi atel y upstreamof the.G The hairpin ribozyne .-
PG he) APy oA Y BHOT dt PR Gt oighe AP of trans-acting
riBBLEnds! BOME WhiorHEREk bRE palFRY R Bam iRl BBozyIRELR be designed to

have been nunerous applications of both hanmerhead and
cleave pnn targdidzly e §he neqrichenfsart thowheegal siti ang rdpiealy simple, and

cel L ul ar dviral targets. of f_ and Cerl ach,
VN&FbV gl segyeEnce e é‘?ﬁ‘aaﬁ %ﬁi? o g ot i f in

1988 4 Q@éonﬂaﬁlaﬁ-ede?iggc%gt%@%&gavta e %cﬁﬁ,"?ﬁﬁc{dﬁzeﬁ&hﬂﬁ&d BY the negative

nodi fying the arns t ase pair w target.
simat bethel tabecatrmgypod eamhise Ratle chas fatn tdrmsd hiniienrpi@ack 'paperclip'.
i bozynme notif had potential therapeutic appl.ication o
Tr@ggléaplgﬁl’tg)zmﬂﬁle@fe E%Iﬁ gubéﬁﬁp%gb@ éedfe{sgﬁ%keﬁf:%%t | generates 2',3'-
o T R Y e G ioRERr D B motif alo
claarabndymne oex pdtdsle anpin df a epli¢te af tadgets & e, $lbsgate requirements
st d%/l,_ t,hg{é ave been ljiterally thousands of
%{ﬁé? UERIP Preudsrr GHhoWhsisay e Pt HYS EBMEdiRly wsgeym phthe G. The

APRR A s MERL"S K RERS SN R Al HAE Gy vsed for

cleavagefreactions.t o these for further treatnent of this
subj ect. DNAzynes A category. of sjte-specific cleaving
nucl diteredigen been mierprappiediope ol i dpaielispd and hairpin Tibozymes

LS AR R RURNR AR L e g Nt
364 5851 (198 FNAsipardyehsnhaeadaetil Ge98R dpe davbeerignevietine cleave any
evol ution (as no known DNA enzynmes occur in nature

targe) @yt MepERDE clheapyny dhafobases paly; tthyither dergs Khsther laboratory
dgllngﬁéfﬂa.ge%l_rﬁlcei{ fig Hﬁﬁfnfefh%&? g‘ll%ﬁzsyé?éﬁe %g)tlg Sﬂg %o%hﬂal t@{er%gew.%tlg application

searc nost comon Zynes
bhdedi on RNAGBUDS Ed1Rt @ginéeti@d WatexpresCan Gt hagen PidinmimdgeBdichey virus
site specifically cleave the target RNA, as do the .
(HEhert athezame aPhpsiintherd §ay nagtallye sompleg intpbigion pf viral gene

e CVel ; ad. 5.~ roni . e Q1 t
RBLEI SeRUBPRIBS, S LIS AL 1 SLERATH A D o
appifzyiemsof gieyreines angktitl el @ianhd /ipdl @argeloSArie®r of comprehensive
Catallyj/tic DNAs are relatively ]
reviews have been written that survey these applications, and the reader is referred to these
for further treatment of this subject.
DNAzymes
A category of site-specific cleaving nucleic agents that has received considerable

attention in the past several years is that of catalytic DNAs. Small DNAs capable of site
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I nexpensive to synthesize and have good catal ytic

properties, nmaking them useful substitutes for either
wa@niosaesyse DNA or ribozynes. Several applicatipoOBUS$007/088457

DNAzynes in cell culture have been published including

the inhibition of veg F nRNA and consequent prevention

. Hel i i.nhi bitio f expression of .th

oo P FEORT R Tl A Pt R e LR EF BB hplibd Tos mo known

oy &l cagpneiscchieihkening), TAvaldisteRat Katgiti€ aloafy Wi I8Nt cleavage site

con}_)a_r_ed to ribozynmes is that they can only be .

stiediiicitipe dvess byad aussihis sepigh. Theegostanentyeonly used 10-20 enzymes bind to

-nodi fi || owi.
KR S o BB TSR % peme e
A aatdthei e NATanf BERPiS RzANS, RRIRE if o Ic@dic phosphate and

gene-si | enci ng mechani snms sharing many conmon
3t Hemiionl Cleavqeenenttke itargeihindiN Ak gesdisnimaheiefdestiatetion and the

Lecule is smal |, 21 23-nucl eatide antisense_RNA. .
AR RS DR s s VeemIITRNE] SUhhRES: Getke (N Ayer relatively
el # ) ) f . 2
e RS T 2 IR UL B OB Shalifit Dhem uscful
suhditetes fomdithdr apheensd RNA comtplzement ary to t he target
RNA CONes i.ncor port. dinto a [ti-protein npl ex )

{ er MotV HBARENAL 99 OF @éf%ﬁyr@ﬁ& ﬁ%mé%tﬁfﬂ Haye ?&rgts%?lg%ﬁiép@udmg the
RSB T PTOA a BhedIER WNCRALY F G BbEA¥EH Sl inhibition of
ctegssdant e tef/ablHesien tianeripRNAraddstiant cleensengiléddAous leukemia.
can the e rec . In lower organi sns, )

fh%ﬁ%f@ﬁg 8 @ﬁt@ﬁfﬁ@ﬁg% ;9%?%&@?%@823@%"&3 ik thiyrfeg ady be delivered
&Hg%uﬁﬁzﬂ)\lﬁ tHey BarPhé B%kbogéeﬂl%ﬁi?fﬁﬂggera SNRASANAHPT be delivered

the target, which serves Iin tu Es)icer substrat e,
systn@rcatly ngthrabensd RNAsiragrd anpl i fyi ng t he si RNA

signal.. This pathway is commonly used as a viral
def eﬁgﬂ"%h@ﬂ%ﬁﬁéﬁw in plants. The termsiRNA i s now
gener@ihy (LRed t%ﬁ%ﬁ{?r of NE1aRR! gﬁ%@%mﬁﬁ A& bhFisms T%hearing many

conpletely conp ry to the target site.

winfRA bagheoisl stmpdnehwoins epidhathe, teanimablefdetst nglleule is a small
strands of 2 1 nucleotides, where the term nal two .

2 25 perlepidequdionrs RifipalPemeepmissy giggnigiatively long, dsRNA ‘trigger,

WRiLEGS ﬁfdcgglaﬁ! '(l))gt He SEHBQ{‘% ebgiciep itE ShbR! -0k _hcleotide dsRNAs,

si ngl e’ stem P, tenreferred to as a short hairpin
rEfdAed shENARNAFy Phecattang of HietsiREA @ihnvphyrsentdrieo wttirgeri®¥A becomes
strand gf, si RNAs i s al so conpl et eldy C%fﬁl ementary. to
1p¢REPEITE enf9a f t BRI PieHN gorBPlex Hemagd g RRINA-iRdugsdt Silencing complex

ox . ts indicate: . o2 | o
RO TR D8 3 Fid0 ARSI AR, oe B8 FHUNA srand witin
thi teegn sitarihid leadyab elegabativmadfl it eraine MRN Alehe agiephseRNA can then
conponents. of the RNAI B&at hway. Sim|lar RNA -1ike

braerifids M lozree orgnBMpeBNitndaendsit ifnt gplymesease also uses the annealed
g?ﬁ: ﬁﬁﬁﬁ%‘é@?ﬁr%?ﬁ eﬁ?lqg ?no@&élﬁ@AtfyoqgtﬂeQﬁ#&' w%%g}%é htumasa
Il encl ng o an endogenous ura4+ gene I n rans'is
Dokt subktede, Ry naatineadidrel SRIGAS tedamglify2B3QhdaReN D aipha) This pathway is
comumnonly used as a viral defense mechanism in plants.
The term siRNA is now generally used whenever the antisense strand is completely
complementary to the mRNA target site. The siRNA may consist of two separate, annealed

single strands of 21 nucleotides, where the terminal two 3'-nucleotides are unpaired (3'

overhang). Alternatively, the siRNA may be in the form of a single stem-leop, often

5.



10

15

20

25

30

hai r pi n encoded on an extra-chronosonmal plasm d
requi ring both RNAI conponents and Cr4 (a histone
woredlsybase) ; spreadi ng of heterochromatin thropghus2007/088457
euchromatin requires the S. ponbe ortholog of Sw .
I\/breover the sane mechani sm using naturally
| [ S son
é)ein}sgal %lp ﬁ vy ﬁil dli e(gegu?xg]tﬁﬁgc%ﬁ rb%tj 0#1% )%p ﬂleanlsense strand

oexmﬁs @RoicOmPletd BRBpEthehiag) B8hOSNSe pdrﬁheﬂﬁfﬂﬁﬁ'olfﬁfé si/shRNA.
cells, long dsRNAs (usual Ié greater than 30

nucl M@Iﬂesxp@ﬁlme@ﬁgtlmlcﬁtﬁb i Gglerint Aesigmtveadie erRNES‘atqmﬁ%ed by the
acti aden)

B2 Frdatt BRAGPE R B Rpushe bRl RRIRIy Bl copendent
oheafnpdests QFadhe GOMAT SathwAY] Similfr RNALSkatrh@Ra@Sm¥ekd involved in

as global RNA degradation. However, shorter siRNAs
seganoibe )‘Scmm&agdm@bfqehp@nh@mahg e dedus sSChraatib@idencing of an

r rtedt ass .t he.int. ron th alth

PR SOy RS S ik MR E e RPN ey Brira o base pairs)
HaBpE: enIB@edSéIRMeM bl%ﬁﬁ}%@orﬁil%ﬂé’s%ld Q@(ﬁhlﬁﬁé BofeR IR} b&%?onents and
from endogenous m croRNAs. Data drawn from experinen

Glrd Gevgrad mpthyked)gspreydsteofshetgudhonstin Heou@h @bbgamsn requires the
i n4/ Hnl ath suggest the follo at hwa

SR G ey i MRS A sttt AT, Shrdrtuaily occurting

sﬁ@hjﬁ derti&l ﬁ&qserﬁf)%&%oﬁg ﬁﬁl%&%‘b'scms ﬁﬁsebé'eﬁ%&ﬁgatédﬂ i 'ﬂé”gulatmg normal

nucl eus by an exo Drosha, in human cel
hbetrgmﬂgx;aesiﬁ)nnu& p@nbfdéurprgemmmso RNA f ol d- back

i nt er.nedi at Ccro e multi-ci
cont & AT Pe Oﬁa.dﬁmr@#@&%@%{g&%z@ aleSides in length)
kg efh%ntnt&?trr&?t ARGt PO RNASd SR agGfdl ves: M)hr%gadenylate

exported to the cyto [asm where Dicer processing tri
sytbethsi2r mcnvaﬁ(mrmfaﬂrd inemizwes patheay cap laddiosgnbkgd mmeglhlatxon of

to cr eate the 23 CI eotj de antjsense
tepslaigpps WEEI @%ﬁ% dega fﬁwe}t %i%verawhgwrsﬁ , exogenously
iR S 6 $o RS AAL A BARCh A CHRRALH AR Lgﬂ{ﬁes t}%{ ﬁlté}{%tmn pathway,

conpl etely conpl enentary, contai hing
ahhb@ﬁ'pcdmbhdeﬂte seggewis this eagndt dliveysnimdyie aasec

propertie he base pairin e critical proper
proc %@NM@W@ rorodurg camele jws%er@f: Ao 86‘?1%%?% microRNAs.
1598 RS H SForh CcxpRBmBhts MR §ev%£ :{}i:;r{'xhszséms gﬁ&@%l @LEE. elegans

region of t e arget mRNA, ndi'ng nedi at es
1t Aind K gatiomnay, suggmeﬁ&i ﬁ]ﬂomatgﬂpathwmrfomﬂ%oﬂblg\r bidgtnasiz. and gene

M cr oRNAs ar es phyl ogenetically and conserved
ng}ﬁ%tt%’én aﬁ@ﬂaiﬁ%@% Tg A SRS 1S ref”é’h‘ﬁ% Higthe ggleus by an exo I1T
' a t
P B BRI OSSP IR, H T i
intepra¢diare itrs-mic folR NA RNAS bamahl tivcisiroRNADntaidhg ﬁtuﬁqﬂdﬂ Biirpins directed

regardl ess of the initial form.r processing path

aéallnﬁtn‘é‘%lf erpat (et NS Hage pegniceliMatis sehvely RRpOTied a0 %é cytoplasm
b%e? l;ﬁ‘?égg’sq@nﬂﬁﬂ%ﬁl é &;tgﬁ%d"\dehmvgé 8% Sﬂﬂémpsense strand to

Cl eavage era ect m SFTB. che

cs¢aRN\A® famull 20 a2 Yetclaitide aindsgmsy RINAIf ¢ftsttoa) Idsdnt@agne the prototypical
co ete abrogatjon of activity, for reasons that are
Sb’?iﬁ&\%&rth‘? B0pg angEiFYSe SEM RGREyBTands #re not completely complementary,

containing bubbles or bulges; both the structure and thermodynamic properties of the base
pairing are critical for proper processing. Moreover, the antisense strand contains
mismatches to one or more sites in the 3' untranslated region of the target mRNA, where

binding mediates translational repression rather than mRNA degradation. MicroRNAs are
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at | east one case, partial honology resulted in nRNA
translation inhibition. In this report, an si RNAwi th

W0 a00gabs9ns smat ches designed to mim c a prot ot ypCTak2007/088457
m croRNA-target interaction nmediated varyi ng degrees
of translational repression, depending on both the

ST LSRR 0 DY IBBT Mgl S SR8 cmpon

afll kpeafalfegliafig@tAIfeREntley @I for0the SinRDASMOlnZh 6 OISNARA 8K 00-250.
i mportant for processing and sel ection of the
ant i $ehyman celi @xpasinrRINGOVEh diRbYeandiporel NG s indicate that, regardless

R B e PostbBa ST, R RbEn et Fgisense rna
Rt 9§ QbBRtcH g&#ﬁﬁlogpr%svioath@mhewﬂbﬁ&@ nfRIPACSSVAE:. Oh general, the

si RNAs or shRNAs. us, RNAI has energed as a potent
eheethah ingsmatehesplativednc alRNA K aud KatgoinsitarNANt vamsfen pigost none to

to few percent of. their origqginal |evel St .
chivhsnSioRTisg L erfun: ovie-ohp el v Butinll wWhstant hovever.in
at NAB Gl daS€NaRiaRhAS olokl PABUER irPh RRMAGYAR S dnOhhibR{(@e irethis report,

nessage destruction, presumably because it exploits
ape$ RN Aarithmaaokéinenymattias dfsigned @nt iymii 8 goowtiphal microRNA-target

.antisense c onent to the target. nRNA for .
iERtoeioH PR O aRp e oot dHEr BURH JOHGRI YordeRglingan both the
spetifi@ HidrabtfonPRlant h@hb&hﬁﬁ%%@%ﬂegsn e RRRGN r@bn‘séhél@ntly, it is likely

conpl ementary fashion to RNA, but they can al so be
tieat che ettluddyrak Eaictsi ypicplr dcelrne drmiotndiN A heresippbaamtt foc processing

o EHS SR e e At KIS 01 Pty BRPHE Ui G dhe desien

I RINGS -GS aRhtst argets. Such ol i gonucl eotides are
named %ptane%%.sThey have been sel ected not only

di r ed®dMedli egabssttivatedtisi aither bxitgeabsodgepty deprefmahed siRNAs or via
non- pepti de nol ecul es, eir ificit nd affinity
oG Bsed CRBRS R b3 uot SNs DiusakiPhqus emeiias « potent
RLENEhAL shQifidal$ KAGURILARTRRN AOf A AP YRS 8 fé\)t? pereent of their original

t herapeutics has”been reviewed I n the scien
l¢vel emamostendieaisyd détecddooRNA appeand iogenucle@otendehan antisense RNAs,

esi gned cor di to the nucleic aciid consensus ) _
rﬂ?@angﬁ C& lﬁ\ﬁ%@/ s B topgpies pareec G?SQ”PCW%tPé?SHméE‘&PCﬁ@SG it exploits
el QRS hERhd QP '?hé{t %@f?cﬁéerﬁl tcﬁrebﬁttﬁ%gl\ﬁ[st@né@ dobhpbR&nt to the targel mRNA for

Interaction” w enom ¢ arget.” Transcri ption
sitaclirectedleleayage.ar e nol ecul es that m m c the binding
sites for transcription factor proteins, and conpete
wi t h ‘Bi¥RTEer regions to absorb this binding activity

in the: e a ripti - aC [ ST .
Fogu DS HEL Sl ot S05° bl RERn AT WREegRLALE B nding in o
conlemnesy ffaghivh tan RINve, putotily eah ezidfvabe ewvolveditgnsel@tion procedure

the genes they control. Although nost transcription .

througly the) SHASTRY I 80 Waan ob diggigsabe ¢xppentianenrbment 6SEIEX) with
OEBERAEIRT CRARIAD: a8 NBorIHRP 18 S iGN 1135 lgljgg'onumber of targets. Such
oligonucieotides are named aptamers. They have been selected not only directed against
proteins, but also peptides and non-peptide molecules. Their specificity and affinity to

targets can be compared to that of antibodies. The potential for the development of

aptamers as therapeutics has been reviewed in the scientific literature.
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been described. By bl ocking transcription

factor-chronosomal DNA interaction, decoys provide a
w@owsnbiss neans to mani pul ate the regul ati on oPCTERB®07/088457

expression, particularly as transcription factors are

i ncreasingly understood to alter gene activation

dur|@??6nﬁ course of normal and pathol ogi c processes

in ce |ology Intracel lul ar Anti bodi es Comnbi ni ng

exquisidt@yspem bliginuyleandt fdsghhednict@@mgbionde Ricleic acid consensus

affinity, intrabodies have been used as a

sbql.@p@q;mﬁ;@gmquc}m a pasiculap prateisrspelpas tramsgriptere factors to mterfere with

define the funct f d £t
o5 oA T SRS Tndh it BBt RS epapsotry molecules
thed mihidMd baghgtnad fasnBagtiod aatensbidis, RRd %5&@@{%&@1@11 promoter

intracellularly and can be directed to a specific
regiongeto ghspitydns ﬂon@mactwrtwarth@usll swblews. | Trkmgeription factor proteins
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frame fusion with intracellular
bindakg haskicag Associatell zeth aninpepid idecsequeesan, g@ietsupprghsion has also

|ntrab C e ex ressed i.n different .. the.

ORRErpy Mhcbfier Bhsaanian bt whiomeaiAl DAVE iehipction, decoys
p@(ﬁﬁgé’ a ?Q')veﬁﬁleﬁteﬁfg tQXndn%lf‘étQ ghet fé@ul@ﬁ&ﬁ gePerfi d ?f&gon particularly as
vari abl'e domai ns of heavy and |ight charn w

tianscgiptihaifactdrs mkemefchGhgly undettood tte nlt¢rhgend Sctvwtion dading the course
vari abl e heavy (VH) and

|.i nker etmeen e
of 3PFma)| §§§§§béf$¥$w§ﬁéph§3qmﬁ@gﬁbodles have been used

i N T eseRLENICANGRGE . H V5 autoi mune di sease,
neur odegener ati ve di sease, and transplantation. Taking

advamkmgnmngekmnmhighcﬁmeyaﬁdhkﬁymﬁgﬂlbmﬂh@hﬁﬁmqihanmo&eshmw
anti body f S anti and of the virtual .
bﬁ?ﬂ‘ PPck 2 grojeagplogient g q GFTHIEIPAYGaP] 4 the functions of a

€ ofii4 ?%elrt gf?l!é%gg %th%h@cﬁ%sﬂhoﬁﬂlg@éﬂ }Q mtfa‘%& E%yantlbody that

ques rging -as promsing t ener at
l1ak1 ébﬂtm Yignel no bk anpessetidnreceilplatiataad huan) Ibe giu(ea‘ded to a Spec1ﬁc target

pr.ocesses, . and to qbt |n a npre.tho h under st andi n
aa?%%mafanma‘far@@ﬁ celulaidpcions His ‘H‘ré“ o6 CBIORaL. mdeus, endloplasmic

I'é:[gl:ﬂL%at(E tbeh Ho%g Qt }%’I’OXI?I% ﬁ%ﬁﬂ ASmBELAhY GAs-calei network
ran anc ore prot eogl yca at presents TG--b %
(Toe)ttyoeg in SirgnAdsiongvittemeptabiular Tliaﬁ"lcxkntglflac:zéizhml-rapjepude sequences.

region of this receptor may b by ceIIs into the
Hignghintegpdiss eans %i@rfgﬁé%ﬂqmtﬂlﬁﬁrg N, t %moswé%mﬁréy Rsed format

¢ f

LCRIEERh AL | REURIDEAR5R0RY e ol LoB e vrtt domins
af ekl tuod light dHakr bvithi adindgcliain ek @GR), rece ptfmnahand amino acid
bl ocks TG--bh action. This effect is artlcu ar |

ke SREEE) (Wt betvera thervasinbles Beayy ni Vi and rvéﬁ@blw light (VL) chains.
Iﬁﬁzﬁu%gﬂ:% %Q ¢ Tﬁ%%:n kP Cinl | hsdaRBCRIO: c%?fl L};w\ﬁur%ha{r?mlmune disease,

angl ogenesi s and tunor rovvt

reii@dsgenearioe disserp ghdfiagspiitating ﬁhkmg aldvintageedudrchigh specificity
nunber, of metastases in the Iung and axillary |

mph
e dEnith of mnsantibady forsys phigenr @rd pof Bgeptsrlly pnlirpﬁ@brdéversity of

a'ﬁﬁgen—bmdmg variable domains available for molecular targeting, intrabody techniques

are emerging as promising tools to generate phenotypic knockouts, to manipulate biological

processes, and to obtain a more thorough understanding of functional genomics.
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have sim | ar properties and was shown to suppress
tunorigenicity in a nmurine tunor nodel. Constitutiona

wezmsas®ron of a sol uble TG--b antagoni st, whi BOT/US2007/088457
incorporates in its structure extracellular domain of
type Il receptor, protects against netastasis in a

nuriﬁﬁngggﬁpﬁéﬂ?Lbitors targeting TGF-b type

recepto KP&oni ne ki nase appear to have
si m TRe TEF B eR- ITT4BYi0r I §RE Khh&h 3R bebikyRki£ s 8Smembrane-anchored-
Advances 1 n nol ecul ar and tunor biol ogy have
procoilychuthadprgsaat TGF{Potoatie typa desigizingd rexgpwk. THeeextracellular region
enetic alterations associated with tunor

ol thigrs¢epraruayde. shathby celjenfettromagiyms Belabledietagiean binde d F-B, but
o5 e8P RB Bl 2 BRE L ARSI bty

actd hategli@st ihRBbASs MErap i RO TP SNSRrh@N r@Bftors and blocks TGF-B
I mmunopot enti ati on, anong othérs. Muitation

acienpéhsatffeonisvpratulaty pompemsdtwion thenVOEES isoforme diréatment with
of the genetic lesions that are aetiol ogic for )

reqeippingst L&t SrRe S raesrens. (sphible Sk intnafedpgnaiegeasdgyand tumor
' I s 0 S..cor i oha [ focu

R R S R R

inOfhG QERNAR) aXiBRY AGBPE AbANin AkiG FRMeRIoMBIOT NG receptor 11 appears to
expressi on of tunnr-suppressor genes or i nterferences

hawietsimidargmeperiiasgng aitah wagpsn tof suppioes tgmonigeni¢igcinarsumpie tumor model.
ot her . bi ochemi cal .praoc hat cantribute to the. .
CPRE R RPEFSIPRET B BGPTSR “grebRE. P HeorRRe g i structur
cEXRIMIISS dGhaih erStyE@ 'i‘lefe(:ﬂﬁlil?ﬁ)\‘otéétg %?89% REGshAIE in 2 murine model.
restoration of normal function of tTunor-suppressor
Inhéness angtingd (H-gakpand rakponcapentraaine Witiase appasenadlhave similar
approaches have been used in the nutation conpensation
elffie- t her apy strategy. These include antisense
olig i i cribozymes and snal
oIiggﬁﬁ§4§%%ﬁ%§g?%%%%%ﬁént-negative gene nutati on and,
nost Ateaesd liy, meta@blar | adidendesd mip1ERYA Hasé RNB)ributed  greatly to our

t echnol ogy. | mmunopotenti ati on Mydul ati on of i mrune
updersipiang ¢lsthp gengtic pligrafignatsseded vathaymar farrdpintajiopgfhus, gene-
: f
RS SR LAY RN S LR SR s

tuitest fatyophysivloggeThSe tRasBEM estaBEIOpoluds trh@bfi®@n compensation and
_involves boosting the natural inmune response to nake
immupRoEENEftiGi: AMPBE ORETSi ve | mrunopot enti ation requires

t he Kﬂ&ﬁkﬁ%h&ﬁm%%ﬁ&? I Mune response agai nst a
previ ously unrecoghni zed tunor. The i mrunopotentiation

geneMuiiod Ry mpaitatieh ir205/c9 Borddctiah 0@ tRpefetihlesiond Mgt are aetiologic
expressjon of cytoki ne genes which may enhance the
fos eeprlagtiy tinsfarinatipan This @genthicrigy cbplesy BridsoTkneamn|ag corredional gene

th%ﬁg;gfe%?(g ol%\(/:ﬁsfes C&% Sf‘dn?ﬁ'(%n%@ o&‘%feﬁtﬁ)%l %%u!efp%éss?olﬁgglys%%ulgzedl oncogenes,
and” B7.72, IIch TaciTitate e

replacement or augmentation of the expression of tumor-suppressor genes or interferences
with signalling pathways of some growth factors or other biochemical processes that
contribute to the initiation or the progression of the tumor. The purest examples of this
gene-therapy strategy are the restoration of normal function of tumor-suppressor genes and
the blocking of oncogene activity. Several approaches have been used in the mutation

compensation gene-therapy strategy. These include antisense oligonucleotide, catalytic
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recognition and killing of tunor cells or the delivery
of exogenous i mmunogens, which generate | oca

WO ndoisansyag ory reacti ons that increase the abilPeyusion7/ 088457

antigen-presenting cells to recogni ze runor-associ at ed
antigens. ***** \Wile the present i nvention has been

I‘l%(e) Scrésb%ﬁi | g]maﬁlo mflggﬁkc?%qttdf or ngntére a \T'q lcge%é I%Xta? nlil and, most

erstandlng, pprecia

ré&ﬁﬂy,%@&llw&rf&h@mﬂﬁ (B1RI\fA0)rtH&1ﬁ16H)g§iet ail can be nmade
W t hout departing fromthe true scope of the

|nveﬁﬂm@n0ﬁﬁmﬂﬁm®@ures tabl es, and appendlces as

I I t
e RIS outBE L P R Pyt s
gkl e 9&'}‘)?9 AT theds GeNuMiEP dene tﬂreraﬁy Y 'ﬂﬁoﬁ'ﬂﬁahéﬁﬂné‘n@ fof the immune

sti mul I Ng an i mmune response I n patl ent havi ng an
sprtams crley o destoyripmps telly. Bassoetimmatopeatentfatian|inydnesi lposting the

L tgtgaﬁ) i\t{l}%ﬁla!c gelsltacplgtgg? I[ﬂg]ﬁez l el %@%“@Sﬁt %ggsgn%%qterg}%on requires the
idif@dorA’® G8NBAGR! |¥spPREH fdogfhst Q MREMGRNLP MurrdHal gﬁ‘i‘z&d ti&or. The

expression of said at | east one i rmMmunosuppressiv
1ragmn0pt&¢rd1at1hmtgeuol theepy \naptyalmpmsstrfaegqme cuchups cthe expression of

C}Stf’ ]ggtggg%o‘ﬁ% ted an %rg%qé% res %&t [ Yees%fﬂﬁﬁ?h%{;}w,ﬁ cells, the
eSHEMidh OPV@rs\ﬁmtﬂﬁ&ryohﬂ)lecﬁfég Qﬁdﬂeﬁs Handuhagy bl S facilitate the

carci nomas. 2. The composition of claim1, wherein
rmgnﬁtmmmdcksllhpgroéstsmve caltpent thie sicli@y of Sogdifves immunogens, which
qﬁ of claiml or 2, mherebn sgid . .
SFEHE (Pt gAYy Seiclere et ingirserae ghBlPiagHgsRiesgting cells to

r@cfo &%Etﬂnorbafsﬁj%%&ed ArBGns, Prostate, pancreas, kidney,
gonetrlun] cervix, ovary, thyroid, and other

glandﬁfﬁt tissue carcinonas 4. The conposition of
gls gllo (lﬁf]gﬂeetﬁe gzgetsgr@ éq.lvxgg{i@hgqse I atgalglg d@g@s ] Cé b 1(1)1{3 tggtqoég}@ purposes of clarity
aﬁ%ﬁﬁ&%&%‘rﬂm@‘ ?fed Qh tlttehﬁ't % eythata\'ﬂagto §3 3h ges in form and
ion o he aB 1?

The conposi any of t ve clal ns,

detaitpran diengadenwithbwagepeitiog dednh tigetred iscapel of tl‘mdmfenaoht @l figures,

xpress a cytokine. 6. The conposition of claimb§5,
e BMhARPERECRy FORPhES pEe. pplisationhand SHplisatippt refred to above,

L&hR id cytokine expressing
%ﬁ oggﬁ rgﬁFeW%g fpégoblast 8. The conposition of

any of the above clalns further conprising an
al | ogenei c cel | genetically nodi fied to express an
anti body that bl ocks an i nmune
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inhibitory nolecule. 9. The conposition of any of the
above cl ains, wherein said genetic nodification is by
whoomsliagyokis reconbi nati on. 10. The conposi ti onPOT/USIIY7/088457

of the above cl ainms, wherein said genetic nodification

is by antisense. 11. The conposition of any of the

W VleISC(IJ]‘?A ED erein said genetic nodification is by
Mﬂ%ﬁ? conposition of any of the above

clains, whiecempostdidf@eriatultingnei immtatd @Bpdnse By a f¥dAent having an
or siRNAs.13. The conposition of any of the above
aéﬁlm%mqmwwsm aopogématioe %H@gm@@ﬁmﬁr Gedls B@at are selected on the

tion o

bél]SIS ﬁ%ec e%mg %:eﬁgalloﬁlg 1mwgg(r)seulpﬁresswe aggene%sﬂlat are, gffnetlcz%qxl modified to

reducBYord@hibitagt erpaadiby of Rhidadtleast Dne ThSHONRPSstive g@{t and that
any of the above clains, wherein said conbination o

calie@gféh'eqxerqsm arﬁpecaeml o t@r@ﬂmssmed RSigens rmreéent@tltﬂeeé coton, breast,
o q or ve or nore, six or landul
P e e sy e bt o G (ROl ) Bler etandule
tikid @F@Rdmal | ogenei ¢ turmr cells. 16. A nethod of
stimul ating an i nmune response in a patient having an
adendcar cilhermamposipen sf ¢lginmbimivimirein spidigntuimosmipeessive agent is TGE-
‘ﬁﬁti ent the conposition of any of the above clains,

ereby said conbination of allogeneic tunor cells
sti my at esianoklPoMien LELRAASEL 9, ARertMt Al PHRUScAMABa is selected
cell in said patient. 17. The method of claim 16,
fdme thed groglandnmmwgmé cp}@gpbwsse boppprosels, palmyda@,tlo&mqy, gndometrium,

hoc C;{'L% respons . The .net hod of claim 16,
CFHEF A5 ga e S RE 2R B SO BBORER- ¢ uror el |
i's m4’1| m Zleh‘é cokposithi® DELRRH of 206@Bmw3¥1%re1m5fdeh}5kc§rﬁmdof tumor
aut ol ogous non-tunor cells are peripheral

avsrone hetigens elohgris@0 CERh Mgt hoHp i Al zﬂE}R Eﬁl,euy\ﬁaememher of the
[ atient is a human. 21. A nethod of stinmulating

@%&nﬁﬂ“‘l@ rt—%&ﬁgnse in an individual at risk of

develpi norian :AUEAAGH G NAHTR of ORPT AkdlyBIcIFHE Mufth& 'C&gprlsmg an

to said individual the conposition of any of the above

atlogénes;, celllrenebplly aiodifedth exatssereyodkiad. | ogenei ¢ t unor

cells stinylates a.CTL.response t.o an aut ol ogqus tunor
cel | Ghat MHEFORPPELOR Ff JEE1 HeTIR Gug eyiokine 1112
7. The composition of claim 5 or 6, wherein said cytokine expressing allogenic

cell is a fibroblast.

8. The composition of any of the above claims, further comprising an
allogeneic cell genetically modified to express an antibody that blocks an immune
inhibitory molecule.

9. The composition of any of the above claims, wherein said genetic
modification is by homologous recombination.

10.  The composition of any of the above claims, wherein said genetic
modification is by antisense.

11.  The composition of any of the above claims, wherein said genctic
modification is by ribozyme.

12.  The composition of any of the above claims, wherein said genetic

modification is by RNAI or siRNAs.
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22. A nethod of stinulating an i mmune response in an
i ndi vi dual having an occult adenocarci noma conpri si ng

wa@densno®reri ng to said i ndividual the conpositPOTUSL007/088457

any of the above clains, whereby said conbi nation of
al l ogeneic tunor cells stinmulates a CTL response to an

25;?;1‘3?2”:%1}33% (?S\?/l%ldélug):?aanﬂ SfPHES Ghdve! %la%s,o%lé}eﬁn said genetic
modification is by intracellular antibodies.

14,  The composition of any of the above claims, wherein said genetic
modification is by dominant negative mutant.

15.  The composition of any of the above claims, wherein said combination of
allogeneic tumor cells comprises two or more, three or more, four or more, five or more, six
or more, seven or more, eight or more, ning or more, or ten or more different allogeneic
tumor cells.

16. A method of stimulating an immune response in a patient having an
adenocarcinoma comprising administering to said patient the composition of any of the
above claims, whereby said combination of allogeneic tumor cells stimulates an immune
response to an autologous tumor cell in said patient.

17. The method of claim 16, wherein said immune response comprises a
cytotoxic T lymphocyte (CTL) response.

18.  The method of claim 16, whereby a CTL response to autologous non-tumor
cells is mimimized.

19. The method of claim 18, wherein said autologous non-tumor cells are
peripheral blood mononuclear cells.

20.  The method of claim 16, wherein said patient is a human.

21. A method of stimulating an immune response in an individual at risk of
developing an adenocarcinoma comprising administering to said individual the composition
of any of the above claims, whereby said combination of allogeneic tumor cells stimulates a
CTL response to an autologous tumor cell that may arise in said individual.

22. A method of stimulating an immune response in an individual having an
occult adenocarcinoma comprising administering to said individual the composition of any
of the above claims, whereby said combination of allogeneic tumor cells stimulates a CTL

response to an autologous tumor cell that is present in an occult state in said individual.
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