UNIVERSAL TUMOR CELL VACCINE FOR ANTI CANCER THERAPEUTIC AND PROPHYLACTIC
UTILIZATION CROSS-REFERENCE TO RELATED APPLICATIONS 5This application claims the
benefit of U.S. Provisional Application. No. 60/876,222, filed December 20, 2006, which the entire
contents is incorporated herein by reference. BACKGROUND OF THE INVENTION Field of the
invention The present invention relates generally to cancer therapy and more pecifically to 10
tumor vacciiBg PERS tionuNIhR REhEed AC CINNECIhANA(AIBRS I ERbsPar cERtesigned to
activate the patient's immune sy ' (o] ific target, such as a cancer cell.
Scientists have experimented vﬁﬁ%&@%ﬁﬁfﬁé@ﬁﬁ%@i&ﬁe past 30 years. The theory is
simple; 15 vaccinate a cancer patient with tumor cells and the vaccine will induce an immune response
that destroys tumor cells G HREE BEdY DDRELAIEL APREEEHEIO8ISCalled

irnmuposuppression limits the efficacy of this technology. Immunosuppression ha cause most
tumor-cells prodjtﬁésrﬁ%? & %’t‘%ﬁ% 8% %IPE?%‘%’%@%%H%@W%@% sf’erﬁ?glféﬁ ting the
developménsdobetisiasity effemtivesinshuhe despansest2( ThwpatenittNoyaRefeennalogy helps to
overcome this immunosuppressive barrier. We observed that a molecule called transforming growth
factor-beta (TOF43) is one of theW%Wﬁn@%wggﬂg%lecules produced by tumor cells.
Our technplegyplackshgibamunosuppressive effects of TGF-13 in the vaccine, rendering the vaccine
more potent. 250ur scientists were the first in the world to demonstrate that the innovation of blocking
IGF-11 rendered thinbieself JAYEHHEE Fibre Aoy I} £2tRlyhRIBREEE iMore Pretfirabudcscientific
journg Pregegdings;pithe 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 treatmbPgsaiminepfitheislalasng

Vaceines are injections of substances designed to activate the patient's immune
system in order to attack a specific target, such as a cancer cell. Scientists have
experimented with using tumor cells as vaccines for the past 30 years. The theory is simple;

15 vaccinate a cancer patient with tumor cells and the vaccine will induce an immune response
that destroys tumor cells throughout the body. Unfortunately a major barrier called
immunosuppression limits the efficacy of this technology. Immunosuppression happens
because most tumor cells produce molecules that allow the cells to hide from the immune
system, preventing the development of clinically effective immune responses.

20 The patented NovaRx technology helps to overcome this immunosuppressive
barrier. We observed that a molecule called transforming growth factor-beta (TGF-) is one
of the most potent immunosuppressive molecules produced by tumor cells. Our technology
blocks the immunosuppressive effects of TGF-B in the vaccine, rendering the vaccine more
potent.

25 Qur scientists were the first in the world to demonstrate that the innovation of
blocking TGF-f 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

30 (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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30 (brain cancer) and lung cancer. In other work, NovaRx researchers have also demonstrated that
inoculation of colorectal cancer patients with allogeneie tumor cells induced immune responses that
recognized and targeted the individual patients' tumor cells. However, because of the expression of

i ive in th [ lIs th tic effects did not , SUMMARY OF.THE
INVENTICREFRE U BR Ao 00T TR ST YoF A e B SR PULE SRECR 4 6 pationt

having anaderegarcinoma, squamous, or other forms of cancers and is comprising a combination of
allogeneic tumor cells and / or tumaqr stern cells that are selected on the basis of secreting at least one

immunosuppressive agent, e.g.. TéHM%&%QF&}E%BHXFMModmed to reduce or inhibit the

expression of saighat jeastRneFNMAOSURRFBESINErAgRiif Gl k@ Fafl iARdiHhalspHRGLivRIY express a
spectrum of tumor 10 associated antigens representative of colon, breast, lung, prostate, pancreas,

kidney, enbRSiRBAATINEBNAGCRARIG LA S URTRP BEh e her dorastd e sy crb i aeMRE $ikdldas tumors
of central peRYQHSRYSIR M SRelRC R Y MIROME ABH @:RBY sieladicalnacceptablecatsied he

adenocarcinorna can be, for example, colon, breast, lung, prostate, pancreas, kidney, endometrium,

cervix, ovansishyfortcstiothet dieastiulae tissuanesipretsasy tupmors,of 25 CEHR) mard/dbst system,

melanoma, lymphoma, The invention also provides. mposition. containing . said compination of

aIIogencieg[‘taJ}%%t(l)l??gl:lzqglIsnzi\%(icﬁfr(:¥ aﬁggéﬁcgfgece Iefﬁq‘rlé%gr%g% gy Kine or é)?(Iprséis%inaggaﬁF%%tiﬁ)gay that

blocks speeifieumsigautasive hgdnayention ediditicndlhprovides e ipnetipesof sharuating amigimune

respjﬂse in a patient having colon, breast, Iugr?cégros ate, It)agcreas, kidney, endometrium, cervix,
"a

ovary thyBRP G St 8PS dABTR R e oF Do 1T addRin OB S nbRRCHER oK 855 te m,

melanomaedyBinkieana, ky adibisieringyioide-patient saidcrmbinadienaf aleganeis thaprgells,
wherein the combination stimulates an immune response to autologous tumor cells in the patient, The

method calPRIhE! FROTREISH A1 GEHER- BR SRR IR RBrk 2R RBtRaIReRdiss s ipress a

cytokine ogg¥pres3ieG@nBRh hadbIRcks speaiigdnebesese 28 DELA L ERRESCRIETION OF
THE PREFERRED EMBODIMENT Unless defined otherwise, technical and scientific terms used

herein havEi¥ReYs SR TSNS 8 Bo AT URIE 68 byl EHBIST Gransany Bl ps thexest 6 which this
invention helgRgs Aegxertrabingletan R BARRRUN O RiAliaNacs atiaebiology and Molecular
Biology 3rd ed., J. Wiley & Sons, Chichester, New York, 2001. 30The transitional term "comprising” is
synonymoSSIAERMEh s kI b aRAIRing lo senYip Avaae dokel 40 i dHekesivie oelbpepressiiediand does
not eXC|Ud%ﬂ&ngQﬂ]' %f@@ﬂ?@l E!P'HE&‘E%&V %&h%ﬁfbéﬁgp%eciﬁc molecules. The invention
additionally provides a method of stimulating an immune response in a patient having
colon, breast, lung, prostate, pancreas, kidney, endometrium, cervix, ovary, thyroid, or other
20 glandular tissue cancer, as well as tumors of central nervous system, melanoma, tymphoma
by administering to the patient said combination of allogeneic tumor cells, wherein the
combination stimulates an immune response to autologous tumor cells in the patient, The.
method can further include an allogeneic cell such as a fibroblast genetically modified to
express a cytokine or expressing an antibody that blocks specific molecules.
25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Unless defined otherwise, technical and scientific terms used herein have the same
meaning as commonly 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.
30 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.




The transitional phrase "consisting of' excludes any element, step, or ingredient not specified in the
claim, but does not exclude additional components or steps that are unrelated to the invention such as
impurities ordinarily associated therewith. The transitional phrase "consisting essentially of' limits
the scope of a clajm to the 5specified materials or,ste gnd those that do not materjally affect the
basic and novel H/EERSAELS) B e SITFIAE PR/ B MO BhTP pPb B Sk Bbsitions and
methods fgfestiiaglating@nRimA)URE 1&sRONSE drdhdatiantibayin G anmadRARCArCiENaLAL aflRer cancers
using allogeneic tumor cells and / or tumor stem cells. The compositions and methods of the invention

are 10 patiEglaly (B sr iR hsthit SARMREH S Esbhassar atshieni Witling for example, colon,

breast, lung, progtigte - RRANTRADHFEREY RAUMNPRUILHRAAGIVI IRNREH UGS 0P lieh Yaidular tissue
cancer, as well as squamous, melanoma, central nervous system, and lymphomas. The allogeneic

tumoricell&PaRdisbmaiviRlsehPERRstrd sy drbtauRP daifdalko icaribe besimandneorebponse.
The allog%g{gc\(gg&iﬁ&f@ﬂﬁgrg%%m%@gh_w allogeneie cell genetically modified to express a
cytokine or express an antibody that blocks other immune inhibitory molecules. The invention also
provides method$hsf stimsotatingraniffemenenasspontsand ansthiukst havingredadegsaof differsat types
including an adenocaminoma,.includi tient having f I lon, £l ostate,
panoreas. R S L e E e N, el s
squamous;atielambrhay: cemtral stenvoesdl sy Stemsampblitnphomdsnitiadnioisteeiigventor anore
aIIog?@eic t;lfrrtnorl C?”Sd %Puq I?r tumor sg%m gglgs Wgeéeli‘gsth(ralsae”? gneitclzetutngg{d%ellfsyrgyal%te[g an immune
response 5 alﬁ%ﬁaiogsous Srrn%%“égif‘m #nd pg%l%}nﬂ e methodls'8f the invention are
advantagemlsnbiiaastiheysufilizeson @ocraod alegeaeiotsmanceldsvandarivutherosieor ol

expressing antjgens that are expressed,in a 25 patient having an adenocareinoma, for example, colon,
breast, Iur%l?ﬁagﬁ%\ttéésﬁﬁn%%: i l?lsdr‘ivee)), Sﬁdg&}ﬁpé’ﬁ?ﬂﬁmr@%lﬁﬂ%%vé&ﬂtfﬁ roid °0F o%é?rl&’laaf?gsjlar tissue
adenocardinaplanas Well-aslkpeaso usmoreanonaad centralrriveusisysiamaanst mpienias thereby
stimulating an immune response to the antigens, I]t]b%g e of aJlogeneic tumaqr ceIIs_ar]d/ or tumor stein
cells providEEHIGE AR FULSS AP ARG AR 8N éﬁﬂ%?ﬂg’t%r‘é?ﬁ@%%?@&}ﬁ 4flEs30in

contrast tousingautalngeysisimereaiscaiichprushhgsalaied fomseashnadidduatnatiant. The

methods of the invention are advantageous in that the allogeneic cells and / or. .
other immune inhibitory molecules. The invention also provides methods of stimulating an

immune response in a patient having cancers of different types including an
adenocarcinoma, including a patient having for example, colon, breast, lung, prostate,
pancreas, kidney, endometrium, cervix, ovary, thyroid, or other glandular tissue cancer, as
20 well as squamous, melanoma, central nervous system, and lymphomas by administering
one or more allogeneic tumor cells, and or tumor stem cells wherein the allogeneic tumor

cell stimulates an immune response to an autologous tumor cell in the patient.
The methods of the invention are advantageous in that they utilize one or more
allogeneic tumor cells and or tumor stem cells expressing antigens that are expressed in a
25  patient having an adenocarcinoma, for example, colon, breast, lung, prostate, pancreas,
kidney, endometrium, cervix, ovary, thyroid, or other glandular tissue adenocarcinoma, as
well as squamous, melanoma, central nervous system, and lymphomas thereby stimulating
an immune response to the antigens. The use of allogeneic tumor cells and / or tumor stem
cells provides a generic source of antigen that can be administered to a variety of patients,
30  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




tumor stem cells are suitable as a cancer vaccine and can stimulate an immune response against
autologous WW1- cells of a cancer patient. As used herein, an "autologous cell" refers to a cei!
derived from a specific individual. In methods of the invention, the specific individual from which an
autologou§ 5 celltis derjyed refersbtf) an idndfilvidu,al adménis%red aén aIIP eneic vaccine of the invention.
As used heurrgl%r, AR hauto oaglj*((:':)usfc,11 fimor cdiFTeters 16°A Cell asived oM a B & JeiP AW individual.
As used hegeinstanttdiggeneiteelliandd endrpaigiem cells” refers to a cell that is not derived from

the individual administered an inventjon vaccine, that is, has a diffefent 10 genetic constitytion than the
individual. An alldfersfé cgéqf%ﬂd 3hr FHREIESHS T Ilsr?ée(‘j‘%ﬁgréllﬁeﬁogﬁﬂg rBRithe SRS pecies as

the individigl adminigiarehaisi Y eRsian Macsnerdpatticuladiadi M eshalagansie cedicanbe used to
stimulate an immune response in a human individual having cancer. As used herein, an "allogeneic

tumorcell Sl JFRYAthicdtEhiccandnistideat drinived o RBicaE g REMIHBYRHIOkUal to
which the A3 glleggaeis cellis.tobaadministerad AB-aliogenriadynearssl andhiarmings stem cells
expresses at least one tumor antigen that is common to an autologous tumor cell in a patient.
Generally,lﬂﬁié\’ai_lé'éeneic ce_II and / or tumor stem cell is deri\_/ed from a similar or (_jifferen_t type of
tumor as that being {fealeg i, PaisafiereiamRle s discloser tesin Ratient el reated for
a, for example, colon, breast, lung, prostate, pancreas, kidney. 20 endometrium, cervix, ovary, thyroid,
or other glanatildetissdi& varbeiet widikbhelsyostamdsimelanoma deantaahaiciy das systeraptand
vympppmagandeadminisiered analloganeis Upancslderved fom a e examie,colo, breast
lung, prostate, pancreas, kidney, endometriurn, cervix, ovary, thyroid, or other glandular ﬁssue, as well
as squama@eseraldyanbimacdentral thervous systam, anchlymplraas wuimaorishasdngncamentonantigens or

25 tumor 5,5%5&‘33'#%5%%‘3% frg@uo%%g %rn%ncd &jiéiae%gougéq%e 'fiaﬁ? 'hr;to a diﬁere?ésr%/ e tumor by
utilizing stem cell factors and conditioned media from tuRiors Simitar 1o t ea{b?ag{%%o . Utllization of

the latter piroachiurercandiesulilihdaitgr caatdngles uaediherttnanrndilideatic tunddtheslighndn alogeneic

tumor cell and / or tumar stem cell can be derived from a, for mple, colon, breast, lung, prostate,
pancross, BTG SRASHGATEH EchEgu g, S PLTSUHE Al SeRteb PG el o
squatijousalglaramaiicRnisa edvauisysiemn alid dymphomas tae methadsahtiainvention can also
utilize an allogeneic ce|l and or tumor stem Cﬁg expressing one or more tumor antigens. For example,

an allogenSXPESHAH SFATInIBF A0TSR B8% U faSaPUF¥h Jih 8B rBdRlP &% dRR G Er Midre tumor

antigens spegifig. fgeAcpaiCUlaE VIR o8 EXaMPie tignkealeth fonexamnlel el Bhaast.dung,
prostate, pangcreas, kidney, endometrium, cervix, qvary, thyroid, or other glandular tissue 5 carcinoma,

as well as SHIEIRGPSOEEMINE BahisPRIRAIES B e RIISRY ToRBHREMISs 3 displosridsganetically

engineered, to,@¥RI ek Qi @NHgeNsteXpraased ibbRronexamplay ColofaleaslMRIKRIQstate,
pancreas, kidney, endometrium, cervix, ovary, thyroid, or other glandular tissue, as well as squamous,

melafBmaCBeRal sy 6E 'Sy SEHY, AR Niin PhotheisHaapuanvisRicCRRGRor & EhanspaR Mimor
antigens syiabigfol analinogaeiiunacselir Khdrastmentafl s fHfxRmPLe. £olofsigast, lung,

prostate, pancreas, kidney, endometrium, cervix, ovary, thyroid, or other glandular tissue carcinoma as
well as sqUEFRILSC BraIYSF Aose b dPh SR By ok, BrradyrisitoPrestiiel eacTersexidnpre,

garseizogmamem@tﬁmg%A%E,%&(W%M&-%Mmﬂ%ﬁé% Bosteand MAPE i%&ggm%,MACE 1
, 3,4, 6 and 12. Additional tumor antigens can also be expressed in an allogeneic cell and used in an
melanoma, central nervous system, and lymphomas tumor sharing common antigens or
25  tumor stem cells isolated from one tumor and guided to differentiate into a different type
tumor by utilizing stem cell factors and conditioned media from tumors similar to the target
tumor. Utilization of the latter procedure can result in tailor making a vaccine to an
individual.
Although an allogeneic tumor cell and / or tumor stem cell can be derived from a,
30 for example, colon, breast, lung, prostate, pancreas, kidney, endometrium, cervix, ovary,

thyroid, or other glandular tissue tumor, as well as squamous, melanema, central nervous

system, and lymphomas the methods of the invention can also utilize an allogeneic cell and
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15 allogeneic vaccine of the invention. Additional tumor antigens can be identified using well known
methods of screening for tumor antigens using, for example, tumor specific antibodies_ Additional
tumor antigens can be cloned into an allogeneie cell and expressed. Methods of genetically
engineerinoq a r(fmec)ll t(geg%%is%(a S%Irtic%lar grerqleljes t\{1vell kgléxl\l/vn to qs&gkillﬁdgn the %rte segHSambrook
et al., Mol&cular oning: ﬁ.gﬁora%rynﬁlanuﬁ, ond 208 g&noﬁ prlngnmafbgr S8l 8inview, N.Y.
(1989); Ausubel emnalr, Cuiretit Brotocolddad\dolegitaeBiblogy taupplemne mdté dahimmijens & Sons,
New York 199é9g). In addition to, for example, colon, breast, lung, pr stat?, pancreas, kidney,
endometrifiic CEriRt %\pﬁﬁ}?%rb‘?&}%r f P IRRITeI ERLE dOREEP A ERIZY GRS

melanomapreeiteaipaatyaus sisiemeaiahiytimpiooiesianoinuentigRaaceinekanhe uged tesgd treat an
individual having other types of cancers. Because many adenocareinomas share antigens, as

described AR B USRIV B 5 IHATRNVENRSFOABRI ST 055V fens iRy il dy RabeBaaAiBma can
also be usgghttieatathey tparataden inemesitihedungsshare.apiosasyithfig.allogeneic

tumor cell of an invention vaccine. Similarly, other types of tumors having shared antigens can be
treated witPreastinlB1Rs o MRiSinBansEcab e M ARGBIEIY0 B HH T ne g in g wadesidrdhotig! refers to

an individuah RawIng;sos.nMROMSASROCIRCANIE Anadanacaiciama: AlagRacaignoma s a

malignant neoplasm of epithelial cells in glandular or gI’and]ike pattern. Exemplary adenocarcinomas
include thasepastizelpriatvestal g nprosyanpatitiets kidakly, fondoagineic senvix ealbfy: thyroid, or

oxherglandBETPUTS, roAtiised NSTGIn ACREERL MR Eolan RIRasty OO PiESIEIR pancreas

kidney, endometrium, cervix, ov yroid, or other gl rtissue cancer as well as squanotts, 5
melanomas@eint avasmvibie sy stenthergldydnphidisms tasiorsno anvinldisidgathaving:sigmsmay symptoms
associated with cglon, bregst g Posiale-pecraas. Kidney, sndomelrium, eendx ovany, thyroid, or
other glandular tissue cancer as well as squamous, melanoma, Ceftrat nenvous %ystem,
lymphoma&CEAerdlis G viip-CardiyH B Rvindica liEstenih M a6y sedudi rdeldaiGdancer Ard éhey use

different mgthads, to recognize and locate cancer. Some 10.cancey, techniques, sych as.
mammogr%h%gscrif&% &}%%%%r AU EFRS &k ?(%Odee[ee&pgﬁsg& iénc%.rhég?%%%lg ﬁﬁ@?g EFSadfﬁ%raé’ general

opy, use
and dre abiéidgedeteoheckrristyhefigiffatont calitesiyprenddaatiidledddn thedarkidhd wadilyeetermine if

art individyal has signs or s toms of colon, breast, lung, prostaje, pancreas, kidney, endometrium,
cervix, ovagotyBIASHbifor BT foo A a2 o B e e

nervous sygabbdend A&diRphemas: antifs4i8ee hiecRife@miimmunetasRongeareiarsrtesad.
measurable response to an antigen medjated b)gone or more cells of the immune_system. An immune

response CHRMERIAE ERARSBIYI BRERRRHAR rA<SUn G CHESES dy BrEhs At Asrh Ul &to an
autologousiysack iRM antiges T efer s imartmgasualeimEneesRense B ahisast Rng.antgen

expressed on an X . .
20 ed., Cold Spring Harbor Press, Plainview, N.Y. (1989); Ausubel et al., Current Protocols in
Molecular Biology (Supplement 47), John Wiley & Sons, New York (1999)).

In addition to, for example, colon, breast, lung, prostate, pancreas, kidney,
endometrium, cervix, ovary, thyroid, or other glandular tissue cancer, as well as squarmous,
melanoma, central nervous system, and lymphomas an invention vaccine can be used to

25  treat an individual having other types of cancers. Because many adenocarcinomas share
antigens, as described in more detail below, an invention vaccine used to treat one type of
adenocarcinoma can also be used to treat other types of adenocarcinomas if the tumors
share antigens with the allogeneic tumor cell of an invention vaccine. Similarly, other types
of tumors having shared antigens can be treated with an invention vaccine. As used herein,

30 a "patient having an adenocarcinoma" 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
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20 autologous tumor cell. Similarly, an immune response to an autologous tumor cell refers to an
immune response that is detectable and specific for an autologous tumor cell. As disclosed herein, use
of an invention allogeneic vaccine in a colon, breast, lung, prostate, pancreas, kidney, endometriurn,

cervix, ovayy, (yroid. o1 offier dlandhlar ssue.cargnoma, as el as squamauis, melangma, cental
nervous system, anéélympﬁog*h S paué fESutts %\’é‘e?eca 8 whmune’res%lg 216 afu(fologous
tumor cellsther ghddigaciiRaiedn, a "ey-totoxic '1' lymphocyte response” or "CIL response refers to an

immune response in whjch cytotoxjc T cells are activated. A CTL resgonse includes the activation of

precursor CTLs a8 wWiiha%if erantRAPEREVES: Wi HEas tHBEINeSHEr R LeHinideing a

vaccine co@inipgialQaeneic sasnameils tisteasasine 30iRAADEY RN RIBGYISAl &bl specific
for tumor antigens of the allogeneic cells. The vaccine also stimulates the frequency of CTLs for

autoloyouSRimBPBefgntral IR QU AYRIERRIANG TPRagshsEfer iR A cBishal i Bt yigis Qurable

CTL respogg,'%@pigﬁﬁ RabiGHIad antlgeBidirefarallyile rbkdRSRansRBCiudasyatlershQnen:T!, thatis
specific for an antigen expressed on an autologous tumor cell. The level of CM. response can range

from a moEEst¥espdisdte ¢A. i_ﬁfe?ﬁhéﬂi%l@%?édﬁ%@eagam a§ &’@ﬂr@ﬁ@%@!@@gﬁéﬁ%@%m a
modest regppnge,can,be SHRRIVE N IERHREG& CRAGR! iE%'W?&éL&H%MW&RBFWHQ'W immune

response against autologous tumor cells in the patient. As disclosed herein, an allogeneic tumor
cell vaccinesitcte dsissthenierquendeofips deliesor OFLtils topatiegnize aidiktesied theevatoiie. The

allogeneic vaccing stimulates a,5- 10 10-1bld | i n ecur ~His
unde?sgtoo at%a%t%a{%ﬁyl %ﬁé%’sgu%ir? gcq}l%ﬁ%%%fﬁﬁ%ﬁé!@%%g s’t%n)éu(l%fee% %T‘%?rgggpl nsleltcso long as
the C'I'L respeestyizadainstatrteasiroperantigen ass atiztéad deidrian wrietpgdulitaramr dantise patient.

As used herein, g exagenous eviokine refars 19.8,cytoxing nat i administered to an individual. For
example, axpexogenous Cyfoklne Can he administered as a cytokine compc%sﬁlon, or%e cy%oklne can
be administeled asaicéln)atrestpre ssmsraseytoking, endometrium, cervix, ovary, thyroid, or other
glandular tissue cancer as well as squamous, melanoma, central nervous system, and
15  lymphomas.
As used herein, an "immune response" refers to a measurable response to an antigen
mediated by one or more cells of the immune system. An immune response can include a
humoral or cellular response. As used herein, an immune response to an autologous tumor
cell antigen refers to a measurable immune response to at least one antigen expressed on an
20 autologous tumor cell. Similarly, an immune response to an autologous tumor cell refers to
an immune response that is detectable and specific for an autologous tumor cell. As
disclosed herein, use of an invention allogeneic vaccine in a colon, breast, lung, prostate,
pancreas, kidney, endometrium, cervix, ovary, thyroid, or other glandular tissue carcinoma,
as well as squamous, melanoma, central nervous system, and lymphomas patient results in
25  adetectable immune response to autologous tumor cells.
As used herein, a "cytotoxic T Iymphocyte response" or "CTL response” refers to an
immune response in which cytotoxic T cells are activated. A CTL response includes the
activation of precursor CTLs as well as differentiated CTLs. For example, as disclosed
herein, administering a vaccine containing allogeneic carcinoma cells increases the

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

vaccine also stimulates the frequency of CTLs for autologous tumor cells.




15 The allogeneic tumor cell vaccine of the invention can be administered with an allogeneic cell
expressing a cytokine. The cytokine-expressing allogeneic cell can be a non-tumor cell such as a
fibroblast or a tumor cell. For example, as disclosed herein, a cytokincexpressing allogeneic fibroblast
cell genetically modified to express IL-2 is administered as a component of an allogeneic tumor cell
vaccine. Cytokinés usesill| hrpyethodslds tespROlevéntibignsied o sachde eameeasnablmGié response

to a tumor_aptigen. yioki melkide interlepkin-1.1 -2 Il - -4, -0, d-12, gamma-
interferon,%%%%%rﬁﬁc%%%%ré%ﬁgggfﬁo%% sg’mulfiﬁng %g%% ?énlv?dégeléﬂq_lr? %Sgg?gd% cytokine
can be exphessedperifarifusaiunotigealdormssed tangnasithie gyiekineoretalhslactivityltofeGdnce an
immune response. For example, a ¢ t(i)kine such as GM-?SF can 25 function in g soluble or

1’_ S onsg fcan TaEFé? 0]‘1’1’ al e,?t feS onse 10 miermediate ]I‘FSBOHS& ast WL as a ISU‘OH%.
membrane-bound form. Particularly usetul CytoKines for use in an allogeneic tumor cell' vaceine of the
invention ard L «2pndCRMaSHnMethodsdosdadifyingfesliston expregsacaytekingifar dtymtHating an

immune response are well known to those skilled in the art. Exemplary of expressing an antibody in
the tumor JEELRE G EHe S SIS 25 AT DAL BOAE PN UG A6 k. Theoe

molecules can 30he gxprasackkiaitherngiveerad vassinetelleaniniacsifieremisatghallgoeneic cells
such as an allogeueic fibroblast which is mixed with the tumor cell vaccine. . A cytokinc-expressing

allogeneic REFEAR el byt arPriiEt RYRERISTERd ey eatiGe hRFR IS NEIR SR TUISGHHBEEIS fo enhance

artimmune response ﬁ&e&%dm{@memmﬁ;egﬂwgmmm@wtﬂﬁ iablesiacrease in
an immune response. Essentially any cell type t até)rovides sufficient expression of a cytokine to

enhahle aitifartuffePnssds cRBeideRde EBBlHeMEtHo d PR SRVeRtian teaHiCursaponsess|
allogeneic gellgdor expiessindicytRkine.pevls alagensicfinipRiast arllsaRgallogeneic tumor cells.

Methods of genetically modifying an allogeneic cell to express a cytokine are well known to those
skilled in the art (34rmibbirainalin SyPEENATEDIRIRUIEtEt Al Stipkic1bagy. sdorieitaied|e aifibroblast

cellis gensfigaliy,modiied 0, sxpess LixgedRaddiionally. @lpasnsitmRrLae!IR and plyor stem
cells can be modified to
composition, or the cytokine can be administered as a cell that expresses a cytokine.

15 The allogeneic tumor cell vaccine of the invention can be administered with an
allogeneic cell expressing a cytokine. The cytokine-expressing allogeneic cell can be a non-
tumor cell such as a fibroblast or a tumor cell. For example, as disclosed herein, a cytokine-
expressing allogeneic fibroblast cell genetically modified to express 1L-2 is administered as
a component of an allogeneic tumor cell vaccine. Cytokines useful in methods of the

20 invention are those that enhance an immune response to a tumor antigen. Exemplary
cytokines include interleukin-1 (IL-1), IL-2, IL-3, IL-4, IL-5, IL-6, IL-12, gamma-
interferon, and granulocyte macrophage-colony stimulating factor (GM-CSF). If desired,
the cytokine can be expressed in various functional forms so long as the cytokine retains
activity to enhance an immune response. For example, a cytokine such as GM-CSF can

25  function in a soluble or membrane-bound form. Particularly useful cytokines for use in an
allogeneic tumor cell vaccine of the invention are 1L-2 and GM-CSF. Methods for
modifying cells to express a cytokine for stimulating an immune response are well known
to those skilled in the art. Exemplary of expressing an antibody in the tumor vaccine or
tumor stem cell vaceine is an antibody that inhibits PGE2 or CTLA4. These molecules can

30 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.




express a cytokine. An allogencie tumor cell or tumor stem cell expressing antigens common to a
tumor in a patient can be genetically modified to express a cytokine or an antibody the blocks immune
inhibitors. For example, in a colon, breast, lung, prostate, pancreas, kidney, endornetrium, cervix,
ovary, thyroid, or other ﬁ_{andular tissue ?§1ncer 15 gfatien as well as.squagmus, mela(riloma, central

nervous system, AntYIORIBHEWEESSIAE TSR cBiin CBe Bt 2nGAPiostats, PahPERIRidRey,

endometrigiifg GeRy develaf\ytbMIaith @i ek aanduae tisSkuemascvelhagssquamedhenralarema,
central nervous system, and lymphomas respectively, cancer cell can be geneticarléy modified to

express a SHBIGAR BRIERISARIRSIT A in P BITRRSHANGHBSISANSIBraD Wit R KiBeRssciEssentBlsressing
antigens 20,,comMOR.ta ML dBsaspatigatt IEdnsiesh he £HAkINRLXPIaTRING UM ahsRI&Nd or

tumor stem cells can be genetically modified with additional molecules useful for stimulating or

enharcing &iFaRin GHe Pegisende, meiodsrapiéesrvendiva B asioviid v yestin e kogmeis sgllp fore
allogeneicgel can be, any sytekineiiet smshaRReS B ENMUBAICIRINS R daslding hoggdisclosed

herein. Particularly useful cytokines for use in methods of the invention include 25 IL-2 and GM-CSF
and particiveattanisbfdiesctirelbntitrodfipo grast ahhistPGED tv SPIRE R hyitidrcage whikigitheicytokine

d/ ihody i ' I ' I, '
fr‘]”embﬂ;ﬁgig%ggﬁk‘?ﬁé’&%%stﬁj iy @&8&%@%}?,’*&%&? '19%‘@{'%%8&”&813%%@2?%9 .;%&;E wmor

orm to enhance an Immune résponse fo timor antigens’o
cell. exapbech fikrebias gilsiglogioelly swediftable oamées liséful in invention vaccines 30 refers

to any.of the well n compenents.useful for immunization. The components of the physiological
carrie}lp are intendéféril %\?{ Aci |¥at%?18geenner]\%r%%logncﬁin@mﬂ%% %é%%lﬁgé’?%n aﬁegﬁtlcﬁgn 8 rr%%ﬁféﬁ% ina
vaccine. "Thefersnulatiaiksneamaonthigebeiffensriormalntaintamprefesne gt eqpgesisaltsopeiher

ts that t th ti A individual.i ition that stimulat [
rosponse 15 D THE AhoTASGILAN SE ST LT i AISHEBRAT BB Hath chuvants

that enhangeitiglinmubRdes peRae toithebatotigaror FermipRtianscandie admininiesedssheytaneously,
intramuscularly, 5intradcrrna|l§, or in any manner acceptable for immunization, . As used herein, the

term "adjuVaRt Fte Y AERAEHY Th X ARG BN RIS i PRISH st g HRUSUERPSR an

allogeneic hame¥: cadl, ﬂ@l’l‘sﬁe%ﬁ@ﬂi&@!\hﬁam Retentiates/aiksi VAL RIPaRssHniRe agent in the
recipient host upon exposure to the mixture. Adjuvants can include, for example, oil-in-water

emulsions ANREERSHE JiPIs e ATEAS o NG P PRGN 881 1S NFos BRI SR Ui GBPRHiIOEY such as,

polysytreney abaich poMPHosRazestand Relylactislemelgyersides. AdivYPRLS a0 Riaeinclude, for
example, squalenc mixtures (sAF-0, rnuramyl peptide, saponin derivatives, mycobacterium cell wall

preparatiof@drEABHBE FRRACHYRIYA CRgotE £am RreBvartirslly iBpibhse MocietspalgiekBtrfactants,
Quil A, cholerg, toxifhBi5 M. PAIMRIRSRD AARDR.AN AR R R e Aa AR BYREGS 'rﬁml%@&g ,
itogenic

complexes (TSCOMSs). For veterinary use and for production of antibodies in animals, m

comp%en@ﬁﬂ@é&ﬁé‘@mn%ﬁ@@@m-ééﬁ?ﬂ% _ bﬁ@@ﬁﬁp%tﬁf%&?ﬁﬁ%é@ﬂlﬁﬂdmﬁaﬁéﬁ)l}ncqmplete
Freund's Adiuyanh (LEA) is g.Rralenied.adivvani ¥ aliRus.aRPraREaie SHIUNATE %%WQ{M?S’PN nin the

art. Additional adjuvants include, for'example, bacille Calmett-Gerin (BCC), DETOX (containing cell
wall skeletgrhancing an immune response, for example, B7.1 and B7.2. The cytokine expressed in the

allogeneic cell can be any cytokine that enchances an immune response, including those

disclosed herein. Particularly useful cytokines for use in methods of the invention include

25  IL-2 and GM-CSF and particular antibodies are antibodies that inhibit PGE2 or CTLA4. In

the case where the cytokine and / or antibody is expressed in an allogeneic tumor cell, GM-

CSF can be expressed in the membrane-bound form to enhance an immune response 1o
tumor antigens of the allogeneic tumor cell.

As used herein, a physiologically acceptable carrier useful in invention vaccines

30 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
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20 of Mycobacterium phlei (CWS) and monophosphoryl lipid A from Salmonella Minnesota (MPL)),
and the like, Furthermore, a cytokine or an antibody that blocks immune inhibitors can also be
used as an adjuvant to enhance an immune response, as described herein. In particular, the methods
of the inventign can_advantageously use a vaccine containing allogeneic tumor, 25 cells and an

allogeneid e gehBHcEanE ot el Rk pPENORERER AL OSSTH 2 FIBe NS ANy it R jtokines, as
well as anfipadinsisHcihas antibreissahakinhimitsRladotCl A Bgdisapseshharaipickhe usc of

cytokine expressing cells allows enhancement of the immune response to antigens of the allogeneic
tumor cell§S¢RPEBKCIBEEN SEINAR0SCORREISRRS dth AR PR radiNEAN b 8 ekBce al b dTBdRistered, if

desired, eithay, fliracty SQAAmINSIHNGANS CRLMRERYIAKRRE ARdmiRisieing eyiokings.gs a cell

expressing multiple eytokines or multiple cells expressing multiple eytokines, or combinations thereof
The inventidiprovidls e soamyoBRivATfarcstipRiktingram imEMiee response in a patient having an
acienocareinomay, For axample wﬁ'&%%&é( SpHON ROVILES %CQ%%Q%W&”»@&%E"&Héﬁtﬁlﬂié&mﬁ‘“”e.
response in a patient having colon, breast, lung, prostate, pancreas, kidney, endometrium, cervix,
ovary, thyreidymogéner gigsdukactisssieavanfegaswethamb sqllamouspenitlatipniahesritsabnervous

system, an%éé%p homas. The com ositi(%n %Qntain qlqelh(e)rrgwore atllﬁgs%neic tumor cell§ a{k}d or tumor

stern cell &n 1p eﬁs%’longrllf:naﬁﬁ/eargs %r%sa% S cafrier. THe invention also pré‘kﬂ%g ):(;Pgsour%epo%i 6n of matter

containingrtivetwells AfprewnTh e snventioddurfergurorpdes ailcompasiti@mabitai)ingamadroraitore
allogepeic tumor cells, an allogeneic fibroblast cell genetically modified to express a cytokine such as
1Tl GRSl R BB GHty SRSFREDIE CaE T A TR irer MBS rumor
cells, as dissaicisesbhgiaispieanriecant polethén dipslvelidos dampanitandaastigndaticad) fsrmune
response. disclosed herein, thg%l%lﬁgeneic timor cells and./ or tumor stem cells can be

A |
geneticallfﬁ?gtﬁ?f'e&q}}a&ﬁrgﬁétﬁ’iﬁé HEPEANARER I i R JELYBHSS BYOBRSHHIE 15the
allogeneic ggllsygRrppepmadifie drieMPapad3yl. lifadaB gl thamrreas e serles ahee, the

allogeneic tumor cells can be maodified to express a cytokine. The allogeneic tumor cells and / or

tumor steniU¥IEmre SufrterSih ey dlera ifdeRt B uRIEPRASPRATER. Pad JBr%d i bne or more
antigens oftae;alipgrnaic et ealhiatareaSommon 10 20:1ARIPIMS HNgs LA RaURIM-(Pne skilled

in the art can readily
antibodies in animals, mitogenic components of Freund's adjuvant (both complete and
incomplete) can be used. In humans, Incomplete Freund's Adjuvant (IFA) is a preferred
adjuvant. Various appropriate adjuvants are well known in the art. Additional adjuvants
include, for example, bacille Calmett-Gerin (BCG), DETOX (containing cell wall skeleton
20 of Mycobacterium phlei (CWS) and monophosphory! lipid A from Salmonella Minnesota
(MPL)), and the like.

Furthermore, a cytokine or an antibody that blocks immune inhibitors can also be
used as an adjuvant to enhance an immune response, as described herein. In particular, the
methods of the invention can advantageously use a vaccine containing allogeneic tumor

25  cells and an allogeneic cell genetically modified to express a cytokine such as 1L-2, GM-
CSF, or other cytokines, as well as antibodies such as antibodies that inhibits PGE2 or
CTLA4 as disclosed herein. The use of cytokine expressing cells allows enhancement of the
immune response to antigens of the allogeneic tumor cells, as described herein. It is
understood that more than one cytokine can be administered, if desired, either directly

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

multiple cytokines or multiple cells expressing multiple cytokines, or combinations thereof.




20 determine an appropriate dose range for administering sufficient allogeneic tumor cells to elicit an
immune response. Such a dose can be at least about L x 10 to the power of 2 cells, about 1 x 10 to
the power of 3 cells, about 1 x 10 to the power of LL cells, about 1 x 10 to the power of 5 cells, about 1

x 10 to the power.of 6 cells, about 1 x 10 to the power. of 7.cells,.about 1 x 10 to the power of 8 cells,
2bout 1 x 10 to HIEHANEPEYS BTG ASRROX IO e RS Re Bt TETUIs, P AISFe H8r oxample,

as disclospglibgréiviafogenritmiuropoael|Fagninisttsctaimdatrliipss b aaQsGystbiofthe power of
7 cells is sufficient to stimulate a CTI, response. If more than one allogeneic tumor cell is administered,

each cell SHABE AR IAIERCACERP NIV BF ST GBSO LR B RE T ke tBHRT AE s B UCESAs is

administergdndy)eiavaninmmieRieVisiesa mahiad af stnulating ab iNmLRgresPRNse]ina 30 patient
having an adenocarcinoma. For example, the invention provides a method of stimulating an immune

respofise flEEPRIENTIRETNGBIBHT B BRIOYESYS BRbstafelypberaas, kierayneeridrnaprisicervix,
ovary, thyrgid (prQihesigandy QBHB?L&%I%QP&W@%%%HWH%@E%E&?@% GeRdfRlmervous

system, and lymphomas. The method can include the step of administering to the patient one or more
allogeneiccaniar EbiisnvendrinlieeretiogenekotalpsiiiomRitowisr rnntins gebponkdedomn Battologous
tumor cell § a i Th ini i&qt%f aél&gg 5 lls ay yant or stimulating
an immunéﬁgggéﬁor?glgﬁa%gﬁ@%%uggér a E)aﬁient wﬂﬁgﬁ%ﬁg Fn%%’c?r%}%%% gﬁéﬁdﬁggﬁ)sgﬁlémar?he patient
to generatelsgeheictiimobMat citiegenetiThdyinvetifion tdeiporsally prokidesematHbel afrstitdulating an

immyne r nse.in a,patient.having an aclenocarcinorna, including apatient having colon, breast,
Iungfigroset!ése,’ paggcarégag,s ﬁ?ffé’ﬁé‘i%y n%gﬁg)teatrlﬁrﬁ?réngVi%f %@Fﬁﬁ%@kﬁ% ,31 c%(r)%et ee“r:é andu %ﬁsﬁgéue cancer
as 10 well dscégpedrhoedn, mataio neluded thalanenseus y stenpositid:dyfopkiirmAsti dghennethaskincludes
the step of administering to the patient one or more allogeneic tumor cells, wherein the allogeneic cells
stimulate 56&9%}%%0 T lymphocyte (CTL) response to autologous tumor cells in the patient. The
invention additionadydpedvieeher¢ngtiiedatibgtineidading A @iophylacte antickStancesimemune response
in individuals vaccinated, with the engineered umgr cell and / or.tumor stem cell vaccinea_g{at will
protect the?i™45 tﬁaéﬁsﬁiwgeéa@ﬁ%wéﬁ%?ﬁé, RIS & ERRMPRATIRGNEBISH! 5rEF  tung,

prostate, paRGBaS:Hdnaisengopaatiidified to express B7.1 and B7.2. Furthermore, as described
above, the allogeneic tumor cells can be modified to express a cytokine.

The allogeneic tumor cells and / or tumor stem cells are administered at a dose
sufficient to stimulate an immune response to one or more antigens of the allogeneic tumor
cell that are common to an autologous tumor in a patient. One skilled in the art can readily

20 determine an appropriate dose range for administering sufficient allogeneic tumor cells to
elicit an immune response. Such a dose can be at least about 1 x 10 to the power of 2 cells,
about 1 x 10 to the power of 3 cells, about 1 x 10 to the power of 4 cells, about 1 x 10 to the
power of 5 cells, about 1 x 10 to the power of 6 cells, about 1 x 10 to the power of 7 cells,
about 1 x 10 to the power of 8 cells, about 1 x 10 to the power of 9 cells, or about 1 x 10 to

25  the power of 10 cells, or more. For example, as disclosed herein, allogeneic tumor cells
administered at a total dose of about 6 x 10 to the power of 7 cells is sufficient to stimulate
a CTL response. If more than one allogeneic tumor cell is administered, each cell can be
administered at an individual dose so that an appropriate total dose of cells is administered.

The invention also provides a method of stimulating an immune response in a

30 patient having an adenocarcinoma. 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
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cervix, ovary, thyroid, or other glandular tissue cancer as well as squamous, melanoma,  central
nervous system, and lymphomas. The method includes the step of administering to 20the 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.

The inventiBREASCRERP PPavIGRY 3 REEXRBYSFSTmndiingRhproph e metig eamiwlidnhime
response igdpdiyidualacapatsdingthineengiocsr et iimansalkan ALl 22 ML SIGH !l vaccine

that will protect them against occult tumors or that may be at risk of developing adenocarcinorna,
including & Pegmsihesingieoilsisshre dBIMung FERSERE) parsredegkis eyoenddietiahatisntix, ovary,
thyroid, or [ I I a tral nervous system,
and ymph e L e e R S R,
enginéeredeatiogrerreizi30 aumrdells g rithvor stemeodfer iwbletip thidsdlageheimteliststimulate a
cyrotoxic T %@Ig{%os%ﬁea(%lnlb)&%%@gése to tumor cells alai may arise in the individuals or be present in
an occult State. Ke number of different allogeneic tumor cells to be administered can be varied

depending on thelpartisutaioneedsiohtily yacdids. FaectxdropienaGTigraspansacanastimulated by
one or more allogencie tumor, cells, two or more,.three or. mare, four Qr more, five or more, Six or more,

seven or nidta G PdP B ARSI M BORE 3R R 6 SRR Sin Bl G RO S sired. The

number of gliffexest pilegeneaiadunenaelicioibeasminisieied sesike watiideiampinagddyone skilled
in theﬁrt by administering a variable number of tumor cells and lines and determining if an immune

respanise i< SRS AEH B SR MR e sl REBYSnEStem, ang lympharpasiobaheretfdor cells

and or tumgRien aellswpedsl Jtheinuantion 1Rinsude: thasephiriredifrmastahlishedirancer cell
lines and from tumor cell lilies established from cancer biopsies. The invention provides a method
of stimulatiWgEH It QEdnh<els SHRIEHE ARG Eferdnt BaRBEFE I dfadiing 15paBEnihaving an

adenocarem%owpﬁﬁggyc@lgﬁ_mﬁg to autologous non-tumor cells is minimized. For example,
an invention method 15 can be used to stiMulate an immune response in a colon, breast, lung,

prostate, pancreaShki#iEylienduidiennly cepridesvametston vrsihénglanpierintiedise asdincer
patient; Themethads phthe iBxentieon.are adyaniagaous withat the allogensicvacsing siimyates a

CTL response against autologous tumor cells of the patient while minimizing a CTL response to
non-tumor &aNer |pipartelilarathieintiesitiorilhl wgtastidhear cigainss yledlipiagnidienat€iinoma,

including a patient having colon, breast, lung, prostate, pancreas, kidney, endometrial,
cervix, ovary, thyroid, or other glandular tissue cancer as well as squamous, melanoma,
ceniral nervous system, and lymphomas. The method includes the step of administering to
20 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,
The invention additionally provides a method of stimulating a prophylactic anti
cancer immune response in individuals vaccinated with the engineered tumor cell and / or
25  tumor stem cell vaccine that will protect them against occult tumors or that may be at risk
of developing adenocarcinoma, including a patient having colon, breast, lung, prostate,
pancreas, kidney, endometrial, cervix, ovary, thyroid, or other glandular tissue 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
30 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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20 response to peripheral blood mononuclear cells (PRNIC). As used herein, a "minimized" CTL
response, when used in reference to autologous non-tumor cells, refers to a CTL response against
autologous non-tumor cells that is undetectable or has little or no adverse effect on the patient. The
methods of the inventio a[eFi ted to freating an indivi(f al having an.25 adenocarcinoma, including
a patient havingTéB n@?@a@ UHE B uIgEs” %ntélfgg%,cﬁ gn‘é’y 8@38%??95 , BB, BYSHY, thyroid, or

other glantiglaitigsa chnearasmelRasabaneoutcinelmeneRuepRlral 0EIVous sysienh 38d
lymphomas. As such, the allogcneic tumor cells useful in the invention arc generally adenocarcinoma

cells sincSUHRIFERIRY SR6/RISY S AR5 SIS SN B migRrETeE SF ST SR BidiSgeneic
tumor cellg\eadt BREOIAN, RIERSE, 3% 4ANG RERSIAIELPANGISASHKIHRE Yn SROQTHELH Y, (&R ovary,

thyroid, or other glandular tissue cancer cells as well ELS squamous, melanoma, central nervous

systetn, aHEPRARPBRCHIRA Halind sHaveeladthgeneniin ofififemsanalvesraicungopresitate, pancreas,
kidney, enfameiEmeSedte YR Ytbinidd 8 %&Yaemh%a%'ﬁ{etiﬁ@uﬁaa&ié{%ﬂeﬂﬁé%m%&

melanoma, central nervous system, and lymphomas respectively, carcinoma antigens.  Colon
carcinomauwhierp{dner sttivemddnesominbsictorinie oi lcamtermivaresdesdecdantidatgdo otha

developrrm%@pé%y&gg i@gﬂg%%ggrapeutic approaches. While most 5 patients with colon canter are
treated by tumor resection and do not exhibit clinically detectable disease immediately following

surgery, many evantogityyrelgsacivittutisessts imthédiveman abdomgis dsshtoithpiesanion of
undetectable, disseminated micrescopi tastases. The relative chemotherapy resistance of these
recu?r%nt lcnoc?lti)“‘éI eciﬁ%seer r%gz%é% %nggrf]u r?ﬁ%grr&g?ﬁ%%acsﬁrzl%esr tﬁ%ﬁneﬁlgas o ﬁ%g{/of?egfr‘ﬁéﬁtcﬁ@j%ﬁ?es, such as
adjuvant tGisbhshndtherapyncer bidggksclosed herein, an allogeneic colon, breast, lung, prostate,
pancreas, kidney[,hendom?trium, cgvix ove@éﬁth;}zroid H?r other glandular tissue cancer, as well as
squamous, melanoma, central et §oid SUEHM, n%:m} B s BT RS fe 'B By modified
to reducelewingildiffherexpiessiomabampthemiae sacieiesthaideasiensomnNunesiigpiassive 15 agent,

e.g., TOF-13, is developed and characteriz f The tumor cells and lines selected for inclusjon in the
vaccine angeﬂ%eef?&‘I‘%%gé’%i§‘%}'ﬁ‘r@|?r58§ SO MY A R st SR & RTRIm GRUBprBLSR &5 G, e.g.,

TGRP, geagtic madfisatipniareduaaniishiitdhe axpressian wtsaidalolesst@nre pancreas,
immunosuppressive agent, e.g., TGF-p, and the expression of a spectrum of tumor associated

antigens (TAXS) FIRSEEHLIy 6T RolBH Br RO Y, 285 eahelan Sseie 42098t AR EndBnetrium,

cervix, ovaryiHbua eitkHeriataat sland ulbraliSse SHRCINaMAS «As Vel 85, SaHa IeH e lpngMa, central
nervous system, and lymphomas. In another embodiment, vaccination of colon, breast, lung, prostate,

pancreas,[kKHABSE akdRThBHInsoRe vRobGay dhiiormtsROIHEIgRIRIERE &sbblesgrpeRsatowell as
squamous,dRelanarean SRtk US SYsiemandibRhomas:patisnizwith these tngerrcells and ior
25tumor stem cell lines, combined with IL-2 secreting autologous cells, induces CTLs
response to peripheral blood mononuclear cells (PBMC). As used herein, a "minimized”
CTL response, when used in reference to autologous non-tumor cells, refers to a CTL
response against autologous non-tumor cells that is undetectable or has little or no adverse
effect on the patient.
The methods of the invention are directed to treating an individual having an
25 adenocarcinoma, including a patient having colon, breast, lung, prostate, pancreas, kidney,
endometrium, cervix, ovary, thyroid, or other glandular tissue cancer as well as squamous,
melanoma, central nervous system, and lymphomas. As such, 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,
30 lung, prostate, pancreas, kidney, endometrium, cervix, ovary, thyroid, or other glanduiar

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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reactive with the patient's autologous tumor. In addition to patients having colon, breast, lung,
prostate, pancreas, kidney, endometrium, cervix, ovary, thyroid, or other glandular tissue cancer, as
well as squamous, melanoma, central nervous system, and lymphomas the principles of an allogeneic
tumor 30 cell vaccine am similarly be applied to other E&es of cancers such as melanoma, brain and

the like. TRERAMNBEHOUR 0 B VN BYEOBLrREUPLREF (RGBT (Hssinett SicldahsdAsI 4 nas,
including GRpM diaSn N g RIS AR RARGIEH T HHEIRRY r&eme iUt fERd YRy, thyroid, or other

glandular tissue,as well as squamous, melanoma, central nervous system, and lymphomas. For each
type of cancer tobderegtednemasy sbitha canccohtbmmggriaraRitsmeclisanerbrifupodetem cells

expressing aISRSSOMI R dBHPSOLgANGT iRalaRlinediiisnpyagaine gaycontan

alloveneic tumor cells of a 5 different tumor type than that of the patient being treated. For example, a
vaccirie caritainingraliogersiccenten aardteiedatoelismsuchsasivivsodidelosedtiebéinclisaenlle used in a
vaccine for, stimulati N IMMmung ] lent havi negcarcin . for example, of

breast, Iun%g,t%cr‘bgg%tg%gasﬁclggéngﬂﬁ?éﬁﬁs%pﬁ%%r]%g%%#%%c@%&%{% §ro{‘} ?eo\r}dcm%lrsfg 21%1 ular tissue,
and the likéheSlietr aovagedomis usefuld coaysestnecalbldgenkiedtalior d0settsmshalendornsogricantigens in

different types of tumars. For.example, breast and lun enocareinomas, as well as colon carcinoma,
expross CERE dbn B oo RGBS & e EE AR MG HRE i Selt lone
the inventifitalso pravidesanethedsisrdvhich thevalleganeintumodsiéfissarewtiministedpemith a

cytok{' e adjuvant. The allogeneic tumor cell vaccine can include administering a cytokinc such as 15

1L-2, BM-EERBPBEIaPEytokines, or an antibody that inhibits immune suppressor molecules, such as

PGE2 and CTLAAasifieredbed@bgve: Husthasmnagotherakingaditisant cambeadmiisiered in the
form of an allogeneic cell such as a fibroblast or tumaor cell genetically modified to secrete a cytolcine

such as 11X EHIEEE CSFE¥h QY HniBROM: AT RIS ARRGRIARE SSBE FROSFh GBI Ok &/ RIRARS-administer

can be reagilydetesminachbyonsusidiashin the BehpY-AdR Qistarp g vtieUSARKRHINS i fytakine and
determining whether an immune response is enhanced, preferably without onset of serious or
life-threateKIRglaRfeoAERIt e IR B e b AT SR IR RJGRSH AN UM W SHEWTESH Blesired

dose pf cytokine.Geneilly, &QdoknR S adninisIead-n itloasRf akirasiahes af.uatisgabout 100
units, 75 about 200 Units, about 300 units, about 400 units, about 500 units, about 600 units, about

700 units, asdesisO0unies, abeurdGaeunieseabent tBobashitofatheit sowetionits! atholerd00Teunits,
e E i S SRR e e T
fibroblast cetbliagioarobeafie aetieatymddified do:pperaiedlag2endg., TGF-B, and the expression

of a spectrum of tumor associated antigens (TAAs) representative of colon, breast, lung,

20 prostate, pancreas, kidney, endometrium, cervix, ovary, thyroid, or other glandular tissue
carcinomas, as well as squamous, melanoma, central nervous system, and lymphomas. In
another embodiment, vaccination of colon, breast, lung, prostate, pancreas, kidney,
endometrium, cervix, ovary, thyroid, or other glandular tissue cancer, as well as squamous,
melanoma, central nervous system, and lymphomas patients with these tumor cells and /or

25  tumor stem cell lines, combined with IL-2 secreting autologous cells, induces CTLs
reactive with the patient's autologous tumor.

In addition to patients having colon, breast, lung, prostate, pancreas, kidney,
endometrium, cervix, ovary, thyroid, or other glandular tissue cancer, as well as squamous,
melanoma, central nervous system, and lymphomas the principles of an allogeneic tumor

30 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,
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30administered in various amounts to give a dose range from 0 to 4000 units of IL-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 colon, breast, lung, prostate,
pancreas, kidney, endometrium, cervix, ovary, thyroid, or other glandular tissue tumor cultures for
each patieff"FheXatinnEIE e the Uber of endyan Brstaniorvdli gisspremiostethelpbpnheceriirbssion of

shared LUmarAROgatee ARHORARALAM), Pereased BY briuine tyma! gellsnsRe taimnujzation and

the patients' tumor cells. In Scclon carcinoma, clonal’Ca reactivity has been Used to define a number
of shared FARen alloxengisdigser dsdreingd @prankcatcticatineikptassiog callivaccmemindetetbped for the

mmuro-0e% BPIaR%O T RONLALEAsh AN Sipe: RanGIeas: KINRY, SRAOMEtL, copYx, ovary.
thyroid, or ergandeular tissué cancer based on the |mmuno(iog|c profiles of sStablisha colon,
breast; lundiffmestatenpangreashdidtiey, ehdbenptiicm, beindxrewed/, Torthyraighlar athetoglandular

tissue, respectively, carcinoma cell lines compared to fresh colon, hreast, lung, prostate, pancreas,
ey, oMU SERUR S0 T LA Berdtne dLE B EgatueR) Eateioiha cultres
initiated framvhiopsyfonaterialafiieaaeeingis eepopased.obiusoheells ok links dbatarénidefified on the
basis of their secretign of at Jeast one inimanosupgé%s{sive agent, e.g., TGF-I3, are genetically

modified toFaARCE BF Y54 hIBRENY LiFe BERSAEF-<HAPSE | FHEANSERESUP e sSvEkh8ht, e.g..

TGF-li, and Gl eeiively: L XR5es S:a SRRCHIINSIH NI RERORI ARAARIGRRS (TAARISRIEsaAttive of
colon, breast, lung, prostate, pancreas, kidney, endornetriam, cervix, ovary, thyroid, or other glandular

tissud Carciidmsiire commen Antieeas dh4HEFSELRDP SHRTIEMIE R B RRAtIR isarisansdthiggin the form

of 20inactivated dwnabsrYSOMMMArselhisrE Jremavhich Weumarantigens,apg taken up by antigen
presenting cells (APCs) and traffic to lymphoid tissues to stimulate CDS+ cytotoxic T lymphocytes (CT

v

Ls) or CD4+ helpd# EFRIHESIIE GF HIECIRfsaRBISyatH ogmgiaesifieBtielras dbedifiertintorsmtigens,
vaccinations a0k Qfign iﬁamﬁehomeﬂamggﬁeic dendriig cells (RGs)deaded with the felevant

protein or peptide or DCs transfected with 25vector DNA or RNA. Each of -these stratégies will
produce pmeﬁb@tﬁl@g@p@qmghgell vaccine can include administering a cytokine such as

15 IL-2, GM-CSF or other cytokines, or an antibody that inhibits immune suppressor
molecules, such as PGE2 and CTLA4 as described above. Furthermore, the cytokine
adjuvant can be administered in the form of an allogeneic cell such as a fibroblast or tumor
cell genetically modified to secrete a cytokine such as IL-2, GM-CSF, or other
immunostimulatory cytokines

20 The amount of cytokine to administer can be readily determined by one skilled in
the art by administering various amounts of cytokine and determining whether an immune
response is enhanced, preferably without onset of serious or life-threatening side effects.
The cells can be administered in various amounts to provide a desired dose of cytokine.
Generally, a cytokine is administered in a dose of at least about 50 units, about 100 units,

25  about 200 units, about 300 units, about 400 units, about 500 units, about 600 units, about
700 units, about 800 units, about 900 units, about 1000 units, about 2000 units, about 3000
units, about 4000 units, about 5000 units, or higher if such a dose enhances an immune
response without causing serious or life threatening side effects for the patient. As disclosed
herein, an allogeneic fibroblast cell line can be genetically modified to secrete IL-2 and

30  administered in various amounts to give a dose range from 0 to 4000 units of IL-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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system. T cell recognized tumor antigens can be classed either as tumor-specific antigens (TSASs),
where the genes encoding the TSA are found only in tumor cells and not in normal tissues, or
tumor-associated antigens (TAM), where the genes encoding the TAA are  over-expressed in tumor
cells but nonetheless also present at low levels in normal tissues. 30TSAs represent perhaps the roost

desirable t&HEtsDRsRH N RERYHEcBASTRAS oY SIS pBRDIREFPY. SRER-LMIBASPEERE BxRsEsion
precludes any Aigiexisipgmopwnsleaicg) seldglerapeeras mighihe ihud witb gnigens,aermally

expressed, even at_low levels, and thus immune responses directed against TSAs will be unlikely to
damage ndnmar tisHeds pRdaraisie st S insieisitiecarshigedstantransiorivih anigsos thardause

nfected ool e REPATRSRTSEIRND.UIH Asdbe0ena AN LT ARRARIIOMA IS (LPY) o

Epstein-Barr virus nd the products of mutated genes expressed only in tumor cells, such as
oncogénic RS andithe:s CRAsAB L fusiotiptpteinbeen Giden thEipoonprésenfafiercodfidror-specific

mutated antigens Js g:Tll_ targlets it turns (%ut }heH the ma{'orité/ of Be\ptides implicated Ciin,CTk responses
. . 5 disclosed®herdin %\grac {ca. alogeneic iu T CE 4cCing 18 eive Oé)e for ine
in cancer patients are tumor-associatet antigens. These offer SO many viable targets since most

tumors areideyivesdeam therpal siSsoks), anddfiuduhe exprassigaievels dfidel, peateimstfhund in those

10 normal tissues can become elevated,.contributing to cancer growth and providing conyenient CTL
catgets THETE e FROUIGHTET SLESHATOH B e TR Bg Aot FUEAATEHS PPl olon,

breast, lungf prasintacPabRRAshidNRYce peRmelr e Vizdaxanndbiaidiane.etherogtandular
tissue carcinomas are known to_express a variety of shared TAAs. 15 TAAs include known

oricopibteityiRidh &5 pipsk SNt VESREEN W atrES iRMaL sl 19058 sprpasshitish 509 334

Disis, M. L.cgid; #:984, GRRCerdRak, Pand40kiieis, dvidmandis Repier oM 143861 8103 ier642;
Yamamoto, A. et al. 1996 Ell. J. Cancer 69, 283 - 289); tumor suppressor proteins such as p53

(Saussi, T. St aHeBlRESPEOIVEY:7 CASRE & VA pistEHs masumivireittlenge
epithelium-gerived; g iagtor @/ ERG bnin) (Ran!jichigE @l L AR5 RIQHAIS-H%cd b 1idh:

Rohayem, I. et al. 2000 Cancer Res, 60, 815 - 817); cell cycle regulatory proteins such as cyclin B1
(Cavini, G. et &l lers0Tiid paroisyIaB e b o HitasisL adsBe ezt mrotelhsredifieb teapdismere protein

AL AL S AN Gt 98 AT
collectively express a spectrum of tumor associated antigens (TAAs) representative of
colon, breast, lung, prostate, pancreas, kidney, endometrium, cervix, ovary, thyroid, or other
glandular tissue carcinomas.

Cancer vaccination is the administration of tumor antigens, either in the form of
20 inactivated tumor cells or tumor cell lysate from which the tumor antigens are taken up by
antigen presenting cells (APCs) and traffic to lymphoid tissues to stimulate CD8+ cytotoxic
T lymphocytes (CTLs) or CD4+ helper (Th) cells of the immune system. With the
deification of specific tumor antigens, vaccinations are more often carried out through
dendritic cells (DCs) loaded with the relevant protein or peptide or DCs transfected with
25  vector DNA or RNA. Each of these strategies will produce particular effects on the immune
system. T cell recognized tumor antigens can be classed either as tumor-specific antigens
(TSAs), where the genes encoding the TSA are found only in tumor cells and not in normal
tissues, or tumor-associated antigens (TAAs), where the genes encoding the TAA are
over—expressed in tumor cells but nonetheless also present at low levels in normal tissues.
30 TSAs represent perhaps the most desirable targets for anti-cancer vacecination 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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25 chromatin-associated proteins such as topoisomerases (Fernandez Madrid, F. 2005 Cancer Lett.
230, 187 -198; Imai, H. et al. 1995 Clin. Cancer Res. 1, 417 424); mRNA-binding proteins such as p62,
IMP!, and Koc (Himoto, T. et al. 2005 Int. J. (Meal, 26, 311 -317; Zhang" J. Y. et al. 2001 Clin.

Immunol, 100, 149 -156): and differentiation and cancer testj tigens such.as NY-ESO-1 (Steckert,

£ ot ol 1588 P S S T S A | AR TR RSV K8 romimase,
and carbonigragihyshiase ExamyRE fSTHAUAs idy eheisad saer ol giaalipraiegriesanalysisa(S&ERPA) to

identify canpdidate TAAs associated with breast cancer, including the RNA-binding protein regulatory
subunit (R@i,e%eﬂfﬂhcwgé?faf@qm&%gﬁhwhﬁé%aegﬁw@%@%ﬁw&mﬁ RSt ER8CR7-kDa

protein 1 (#1571 apstaihpdroinearaidessehneosnrse Rl deanete; bygtakd?009 & Immunol.
Methods 299, 77-89; Fernandez Madrid, F. 2005 Cancer Lett, 230, 187 -198; Klatle, C. S. 2001

ProtedmicBo890/ B ers NS GUEOBSHiC /b FBDRTRER G LS Cai PRV Treat. 1, 257 -262). The
SERPA approacigiag %ik%opgszeBfe%%ﬁaﬁbi{isﬁ&i&%@@.ﬁﬁé@ﬁuﬂmﬁ&%@gwa@@@t& {R0x48) as

target autoantigens in pancreatic cancer (Hong, S. H. et al. 2004 Cancer Res. 64, 5504 -5510; Xia, Q.
et al. 2005'Bhschienthaidphypaiorss oCornhen 3BUcE26 is 8 armsnpesho GDRURESEIALON inhibitor 2

as a major%ﬁ?%%&%géﬁ é&ﬂtﬁ%&!&?“’ﬂﬁe‘s@%&f&% %y298%1M?é:§%@'13%%‘%883{%?&&2 18, 101724).

: { ]
As disclosed herein, both freshii colon carcinoma cell cultures and &stablished colon carcinoma cell

lines expreksiged fmbenahpmiciiousslyaot dhastthdzegTErsim ilvleldinly P ArdHiG fouEpiC ke

HER-2/neu, theEMﬁ‘s%IzEesfag]a'lb” %@%953 ﬁve ea<pres§%1 n. Shawier, D. L. et al..2002 Gin E()f Immunol.

R y Bgmm
129,]9 106 CEA'S perhaps t e%egt 8 egraa%térfioé] cé‘lé?{ﬁ Oczfré}%%rm r-Oa\gtshocalg ed %)K%lgg%. Itis

expresseddm8ienf Chlomamncersetvas beemtiEmonsiratesctoabierthd targel arsdth dwmmanal and
cellular imﬁ%%e([ﬁgonses, and contains HLA-A2 binding ephopes. Ep-CAM is a colon
carcinoma-associsted cell surface antigen that has been demonstrated to be an important target for

both humoral and et &dmemiuinity phidéte 1pm 2R ankinusy ahdotigaiuthategair oediatth M€ restricted

and MILC unrestricted cytotoxicity, presumably through the cross-linking.of T cell receptors by
repeitive dHind KR S B EE el e TR A TP LIRS an

antiges foriAlo-ARdiregiRthve Thedphetd LD OiGURINEESOrdenanpaBNsabRemalbhaxpresaed. in half of
colon 25 carcinomas. A HLA-A2-bindin §53 epitope correSé)onding to a wild type amino acid

sequence HasE&ehty BERPdertiet HEREN CT: E5H- thfge i liisd Epitope i tathdl cells that

overexpregs BRS Cheever, M. A. 1996 8, 637 —642; Yamamoto, A. et al. 1996 Int. J. Cancer 69, 283 —
289); tumor suppressor proteins such as p53 (Soussi, T. 2000, Cancer Res. 60, 1777 -
1788); survival proteins such as survivin and lens epithelium-derived growth factor
20 (LEDGEF/p75) (Daniels, T. et al. 2005 Prostate 62, 14 —26; Rohayem, J. et al. 2000 Cancer
Res. 60, 815 —-817); cell cycle regulatory proteins such as cyclin Bl (Covini, G. et al. 1997
Hepatology 25, 75 —80); mitosis-associated proteins such as centromere protein F (CENP-
F) (Covini, G. et al. 1997 J. Hepatol. 26, 255 -265; Casiano, C. A. et al. 1995 J.
Autoimmun. 8, 575 -586; Ratner, I. B. et al. 1997 Clin. Investig. Med. 20, 308 —-319),
25  chromatin-associated proteins such as topoisomerases (Fernandez Madrid, F. 2005 Cancer
Lett, 230, 187 -198; Imai, H. et al. 1995 Clin. Cancer Res. 1, 417 —424); mRNA-binding
proteins such as p62, IMP1, and Koc (Himoto, T. et al. 2005 Int. J. Oncol. 26, 311 =317,
Zhang, J. Y. et al. 2001 Clin. Immunol. 100, 149 —156); and differentiation and cancer
testis antigens such as NY-ESO-1 (Stockert, E. et al. 1998 I Exp. Med. 187, 1349 —1354)

30  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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As disclosed herein, the MAGE gene family is frequently expressed in colon carcinomas. MACfE-1

was initially characterized as a tumor-associated antigen in 30 melanoma recognized by CTLs. This
initial observation has been extended to include a family or MACE proteins expressed by tumors of

varying histological types. MACE gene products have been demonstrated to induce potent

HLA-A2-reégidasencybunit (RSl M ptemsedensy hrertePhasira dekihagensse brfdtHimicdervix,
ovary, thyrgid,anel athes demaulHES UG ARRA ﬁﬁd’éﬂﬁ‘?@%ﬁ%}g‘%ﬁ%@iﬁemi@ﬁféﬁlébﬁ“ed TAAs.

As disclosed herein, both fresh colon carcinoma cell cultures and establis on carcinoma eel!

lines expredsia HihbemohprelidiriiodnaPActErizEd Fapanive iy € EL MG aceEpSARBIHER-2/neu,
the IMAGE {amily,sand pras3over %Fﬁb?&r%@“l'sé%rﬁ@% e REskeharge E%b% 598k,
carcinoma-associafed antigen. it'is expressed in 80% of colon canders, has been demonstrated to be
the tarfget éfaboth Resndrakant cdifutadtinitineYeBPdnsesramt bontalis Hddh, Ase® bindimgfepitopes.
lip-CAM is a colon carci associated ¢ antigen that has been 10 demonstrated to be an
important t%ar%%f %lrlrb%?é@?n%c@a A %SWU%r(?anﬁnﬁl%r%%yng% ! 1?’%03%( Fnusual an i%agr? thafCan mediate
MHC restridiedgriti MHE uhrexifict€edmypiotedcity, pradumaiilg; tiaudh. the 4raasinRioghefnT cell

receptors Qy, repetitiye amino acid.sequences, HER-2(ney.is a,welt-characterized TAA that can
function AP BTRIGLTR o FEACAG s e i) T HE diior L et 6B A8 AR drmaly
expressed iujalt afcelenTarciromasrhaHCA;A2Windiag p& edtbe:-noresRAMIING, to7agwild type

aminti acid seg)l:ence has recently been identified. Human CTL can target this shared epitope in tumor
cells tat obét press p53. As disclosed herein, the MAGE gene family is frequently expressed in

colon 20 carcinomasdiibifsia-feras indtialbeshasasierzadasanuehass apiptediARtgeRdmmMelanoma
recognized by CTLs. This initial observation has been extended to include a family of MACE proteins

expressed BYHIRTBRsSBH VEIS I PIetH B diesbsy fisPpARYE Y sher s tizeds Huve Bebiinghédstrated to
induce poteat/dLAAREANIHER GHeu, the MREE2dsdyMBleeste Sospessed By tumaecalsris an

immune inhibitory molecule that 25 allows tumor cells to escape immune surveillance. CTLA4

cytotoxie TelyrhpHYE feltnkigarmmsrel indhuti IRRiIIHBA mbrstae thabesicrisracsesressloe effect on
the inghiction, of IMURG ESRPANSERyen. ASIYSEELASKRIN. fhedrm SimmUOSURRIESSIYR agent” refers to
a gene product that has an inhibitory effect on the functions of the immune response. An
immunosupisresaiiated to be the target of both humoral and cellular immune responses, and contains
HLA-A2 binding epitopes.
Ep-CAM 1s a colon carcinoma-associated cell surface antigen that has been
demonstrated to be an important target for both humoral and cellular immunity. MUC-1 is
20 an unusual antigen that can mediate MHC restricted and MHC unrestricted cytotoxicity,
presumably through the cross-linking of T cell receptors by repetitive amino acid
sequences. HER-2/neu is a well-characterized TAA that can function as an antigen for
HLA-A2 directed CTL.
The tumor suppressor gene p53 is abnormally expressed in half of colon
25  carcinomas. A HLA-A2-binding p53 epitope corresponding to a wild type amino acid
sequence 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
30  melanoma recognized by CTLs. This initial 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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30 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-0 (FGE-0), vascular endothelial growth factor, prostaglandin 2

(PGE2 nterleukin (IL)-1 0, and IL-6. Also, the protein pl 5E, mucus, suppressive 11-receptor,
immunosuppresSrAS A dEihrin PR o PRAGEASHE B e RETEEBY S H R B% MR that various

isoforms ghd Ref Sxitluppdiihal theiRdmuRRUBRIRRSIVR Bfet! PLanaPLMAEAl ihese igpforms of

TGF-p depends, for 5example, on the target cell. The term "IGF-13" is used generally herein to mean

any isofoRisepT bheseipsdiateHarecriger Aaameslrodiserasdivedtistrg. coloneiseeitierein, the
term "SeCE@fﬁﬁx%si_@EB%Q%%R%S@?}?@?&W&]?&%%&&%@%HX@%&%H% Erale gRegsyiable

immunosuppressive agent. In cell lines established from colon carcinoma biopsies, TOP-fl is secreted

with @ meai bk, 48@39@/@&0_ e Mok ?‘rﬁim%@lg@@?mﬂ@ﬁi@mgﬂﬁﬁtdsmbapg/&@ tzthe power of
6 col 24,0 .58 IOUGITLIURIEILAISANES LlOP e SUpIgsyon han A osuagressive

agent" is used in its broadest sense to mean t eve n ecule’enco
immunoslipptessideragentatrdthelevisd Gragtofityotf bherimarawd osliydpréssiveagsptnitselfinis reduced to

a level that is les n level expressed prior to the genetic modification. The terms "reduce" 15
Wsdipdngar!

L contaim epiopes. . . .
and "inhibit" are 'DeHuEe T eome cases, the level of expression of an immunosuppressive

agent can be redyserhid aidevektiat isdbelomthesievalcietecliableby-apaitieularassay baw, therefore,
it canpot be determined whether expression of the immunosuppressive agent is redyced aor is
combletel) IR ISaTS th G JERES 5 IS RS G BRSOy e, for
example, {@ the:kinaitatigasHoftaiaiticubdi20 asHay rdravRio rMINBIB O Wikekiactad-Batoxicitvhe role of
transforming growth factor-beta (TGF-P) family members in eareinogenesis is complex. Originally

named foPtHRHPARGFOHANEY dB6vitROsSHNE D Phslays! TERPEH W UHBE G MbHstrate both

tumor supRiassREANAIINCoRENR 25agtiviliesbnizhe curentRasadignedhs SYRRreRsREASHVities
dominate in normal tissue, but during tumorigenesis, changes in TGF-13 expression and cellular

response@tlrﬁ*rﬁeztﬁlélﬁ%é tnlfavor of its oncogenic activities. The TGF-13 signaling pathway has
been the focus OTEEV%&E\QWJMPG&%@’BW iterahsgndiyeexhehdd 19RTQIMMS afe &xpressed in
mammals, TGF-131. TGF-132, and TGF-
carcinomas. A HLA-A2-binding p53 epitope corresponding to a wild type amino acid
sequence 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
20 carcinomas. MAGE-1 was initially characterized as a tumor-associated antigen in
melanoma recognized by CTLs. This initial 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
PGE2 is a molecule expressed by tumor cells is an immune inhibitory molecule that
25  allows tumor cells to escape immune surveillance.
CTLA4 cytotoxic T lymphocyte antigen 4 is an immune inhibitory molecule that
exerts a suppressive cffect 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
30 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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30 133, and each is encoded by a unique gene and expressed in both a tissue-specific and
developmentally regulated fashion. See, for example, the human eDNA sequence for TGF131
(X02812), TGF-B2 (M19154), and TGF-133 (X14149). TOF-B1 is the most abundant and -19-
universally expressed isoform; mast studi ve either examined or been performed with exogenous
TGF-B1. TRV e R o S R B e I et cORTpIBR BBKE o
latency-asposiateshpigieiuanesone of the i isoioimsphlatent Tiil JRingingpioiairsAgtivation of
TOP-B, which is required for biologic activity, occurs 5 through poorly understood mechanisms likely
involving pRABENIEE Hricesemuzsrther s53pdiechabrordms ﬁﬁ@?@%ﬁgér eFthemeraml|ifaiide Once

activated, -B ligar a ul e inging. to thr. igh-affinity cell surface
receptors: ﬁ%@ﬁ‘%@‘#gglﬁig@goﬁ%ﬁo&{ygg llc? _?)ge F%%é rqe{:bgg}&té}; (‘Pg I%%Ib?ﬁ\ (9 %?é%&ﬁl J?%E-B.
receptdr (TBRIPleatsoliefergedctd! abHeataglydGi- p s é xpressboh FER t hrisathenpniesfaatundant 10
TGF-13 rec 31 nd classically. fupctiops hy binding the TOE-B ligand and transferring it to its
signaling r8§ é?lgr% ﬁ%ﬁ?ﬁcﬁg’%’i N BRI AR BRI SR Y Hre/threonine protein kinases in their

intracellular domaigs,&BRkieitiates intracelidatsignaing.hysaposrhosy laing afamilyet trnscription
factors, the Smads. Smad2 and Smad3 are the receptor-activated Smacls for 'FOE-B because they

are phospHBRAAREIHYTIBIR 12 SiFnr el TS HAMHBRIRE TR ek alrotah dirse spibtlsked dted Sniads.
Smad6 and mmad/.ars.iRhiRiteny: Steads that.block thePhosphorylasion of $mad2 g&%@@i&tﬂé éh UTShe

inhibiting TOP-B signaling. ~ A general mechanism for TGF-13 signaling his been eluc
TOP-Bligatiti€ihdy biosnsiMBRITS, Wide ppidsentbeTEr=B 46 T BRI 24rhiAdsisedTiBRIL, directly. Once
bound to TQIF-B.. &I&].(;?q%ii ;tb['ﬁgd% i g ran S TBRI. thereby stimulating.20 its
protein kinas([an acrt{/ity. The ac%?\i/ated T@I’% B%?%s%%%%yl%%%%?&g %?%?n%%@?wﬁic‘hs%ﬁl@sq% Smad4.
The resultibyp&tesidasaiplextratisiobatesdhtd thekslewdard éntexkictsadn ienoelhspegifissimanner with
transcription factors, to,regulate specifically the transcription of a multitude.of TGF-B-responsive genes.
FORB S B L T P R e R by W o
nucleocytoplasmikshihtttingeofeSehasisrpeiniifiing thethe tgemdnitandifcleivelsTHeagtivated deaptors

continyously. In,additign, TGE-B signaling may be regulated by internaljzation of the receptors, with
someq Létudiaexédsulgng%slﬁngéﬁ%ihortegcgg?daL%aus%z%]tiéﬁ § r&iiredfor gYﬁLa(? JHRE St stygesting a

or Internal
role for inteinalizatoppirwpwnregulation et sigaaling, IBltiatghi T BRIWTBRIEyStded2.smad3, and

ivough mIBRBRAEGOSIEH REreiKh e (1ABRY SNt BUTTayAie BUESLAL HoSsphatases
P1-3 kinasemktinanshpreigin phasdliatdsesdhaschepiiapaiteticAntigeneRintiagiesduce or
inhibit" prevents any potential ambiguity due, for example, to the limitations of a particular
20 assay.
Transforming Growth Factor-Beta
The role of transforming growth factor-beta (TGF-B) family members in
carcinogenesis is complex. Originally named for their transforming activities in in vitro
assays, TGF-fs now unequivocally demonstrate both tumor suppressor and oncogenic
25  activities. In the current paradigm, the suppressor activities dominate in normal tissue, but
during tumorigenesis, changes in TGF-p expression and cellular responses 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-B isoforms are expressed in mammals, TGF-B1, TGF-42, and TGF-
30 $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-RB2 (M19154), and TGF-3 (X14149). TGF-B1 is the most abundant and
-19-




At least two different approaches may be utilized for direct gene targeting. The "gold standard" is the
gene "knock-out" achieved by homologous recombination (Bronson SK, Smithies 0. J Biol Them 1994;
269:27155-27158). This approach results in the actual 5 physical disruption of the targeted gene as a
result of crossover events which occur durin%fcell division between the targeting vector and the gene

selected foPHESHRIBHIBFPIERSFAIRSG B reeshiBiAidiYS sithemsrpRietiesperem@erntle is
hampered &y thedectithaifl rereains [ongeeatly inelliglent Rerr@nSHINRG. And SXRRNSNRIn

Nevertheless, improvement in the efficiency of this process has been achieved. 10A second option for
gene targefRigries preyRddorhtecstiseraiedriuelentmssoo DR e dprabre Gimgsddasent T
double stragdad, DhevFuchdarids ate fumaely aumad WIRIRINe Al fre0xs;of 1, Bely, thoudh

hybridization within the minor groove has also been reported. In either case, a triple=stra molecule
is producedhegicertieelvrigidestited teenbaipiehdilelyrinivyg ohigoptelosiyise lpoticksiiEF0S. TFOs do not
destroy & 9RO D! 3 RUANILISBOsRHiomRUNR iy RiCYSIINGHOWINIAG SRS dupicy of
preventing binding of transcription factors to the gene's’ promoter. O sequence requirements are
based on thezuletd-ébiukaphobesesdontpnibingtther e & gh-Hiontiwe hyadifbgerebgnas: (Hoogstéen bonds)

with its co entary basg,in the du is constrai s to hybridizat] ith the purine bases
com posin?ﬁﬁ%uﬁﬁ%@él@ﬁ%ﬁ% Efg:&%. hfﬁcﬁ?eob@lﬁﬁe fiélfgi}f eglé% H%&ﬁ#eﬁ%@f%@’ﬁ?Os is
further con§TiiEtiEd dyvarefamdaetoobiabsarslyaelu divigere egpfosdiyaldR[Tatinns, ardtparhapatmost

i tl to DN d within t ] ture. R t [ ts f
vostato e R AU SRR LS Te Mo PRk i JBEDH AP RO desting.

that these giffiguitigisgnayepltimat@iR benaverramesRbAppromehes fedithe:seeuesss s gedigknockdown
of mMRNA Antisense oIi%gnucl‘eoti des The notion that small antisense oligonueleaticles (ODNS)

li
could be usERRES spciftiaiy imHifEGEAE dlgiratsion \WES fi?’%’tt’ﬁfﬁsfoffﬁ"ﬁ‘feiﬁém Blpestihel%on and

7amecnik, RieghaliAead SEMB AT H38RipH9 A8k @nd, 4amerais anginterfgnsandPrec 3@ Natl
Acad Sci USA 75: 280 (1978). Their studies demonstrated that a tridecanter (13-mer) ODN

complemerRESRPS wsiintedly vsds dta dl S drseassithes i arespharyipipd brignhninal repeat
(LTR) inhibiied hoth.Ba¥: transtptipmin 2 eslliieaisyriehaRd il qreplisalionin fulthiredGalls. It took

several years after these elegant experiments for investigators to begin to fully realize the potential of

antisense-mBwrkt & giaekifpliomhontatiae ellsmddion srobNheyshiding teE Saignebsps, it
became relativelyét@%iq%asgnﬁ%?@i@@wasg%%}?%&&%@w@%&}%%@%?@i g block

gene expression via antisense base pairing. er the demonstration that phosphodiester

backbone GBS biede effEBRIE: ashishyarespreifiCEdemsToR Bioukhiedgend ERBressivhy. $ueral new
eociveno e e e oL T e T e placec
by a 20 its protein kinase activity. The activated TBRI phosphorylates Smad2 or Smad3, which
binds to Smad4. The resulting Smad complex translocates into the nucleus and interacts in
a cell-specific manner with transcription factors to regulate specifically the transcription of
a multitude of TGF-f-responsive genes. TGF-§ signaling is regulated by the level and
duration of TGF-B receptor activation, with continuous nucleocytoplasmic shuttling of
25  Smads permitiing them to monitor the levels of activated receptors continuously. In
addition, TGF-B signaling may be regulated by internalization of the receptors, with some
studies suggesting that receptor internalization is required for signaling,and others
suggesting a role for internalization in downregulation of signaling. Although TRRI, TRRII,
Smad2, Smad3, and Smad4 comprise the core Smad-dependent TGF-B signaling pathway,
30 Smad-independent signaling through mitogen-activated protein kinase (MAPK) sigrialing
pathways, Rho guanosine triphosphatases, PI-3 kinase/Akt, and protein phosphatase 2A has

been reported.

~F0




10sulfur atom, creating phosphmothioate ODNs. This type of backbone formed the basis for the Food
and Drug Administration (FDA, Rockville, MD, USA)-approved antisense drug, venc (Isis
Pharmaceuticals, Carlsbad, CA, USA), which targets the cytornegalovirus 1E2 LONA and is used to
treat cytomegalovirus-associated retinitis. A second ODN, Genasense, which targets Bc12 (Genta,
Berkely Heights, KMHERDA StE&%ieEently completed 15 a phase Il clinical trial for metastatic melanoma

where it is being ugetds canluneRenm i RAOMAthepe aierao BIERINE AlisslsgPagniates.

Several other phosphorothioate antisense ODNs are in earlier stages of clinical tri I a variety of
cancers andEfisiandaroryidibe ases. Fheckneati asiiavedbbadtionctisoB K evith respe (Btomstacking gene
function vag2Q depending woont &Ip%\:éﬁ%) of the t.negatively charged ODNs, such as
phosphodiestérs ané% pho'rphorothlﬁc])ates, e %ﬁ%ﬁ}\%%a?r%%e?dﬁﬁtﬁé%% %Bﬁﬁgéeéﬁﬁgé‘}é%e Cﬁ%ﬁNA. Other
backbéne miodiftehtioneptivat dbthotaecteit RNAsesHehdcalismobieicvank oftiitargewrdinéntype of

helix formed with.the target RNA, can be classified as steric,hindrance ODNs. Popularly used
members ogfj%/is gftsé?ngr%é[\)” ine ut & rr%%xr%ﬁ%lo G’S%’roaﬁ@ m%?h%%‘}"’z'-st?%ﬂ?fg #gﬁk ?Hé/%tllé’% acids and
peptide nudieimaloigs:{RblAsbithkse ©Bitenaly poskrspliding theanslatign: HuBleas-edopagmic
transport and translation, amogﬁ othﬁ& inhipjtion targlets. It is well beyond the scape of this description

to delve furthr o ThE HRh AMEHL ST EHOH Bt D EiCR S Sy ABE SIRTISELSYRSHE SR for more

detailed informatiemether erdafiisdrfeveditosnreifitataidaysRithis subject, which describe each
300f :rrﬁse modifications in detail. Riboz%r}]es, Ribozymes are RNA molecules that act as

enzymes, even in4hCSH SRHA LIS S5BE BE BB P Sy Ak s teR e Eekotid s ErARing and/or

conning covalRpldendswithAxraatitRorrraaifiisdy, therebyascalenating heyspontanseus rates of
targeted reactions by 5 many orders of magnitude. The ability of RNA to serve as a catalyst was first

shown for tHARBIEMAEING GRS PiribohcdrThensl Mdwdigionoprna Skotmeoraneyadiaplet RNAse P.
After the diseeyeryRidiaseing BINA Sopmes.ANABRAMS] sASS Rar baeMiRRd @gsociated

with the self-splicmi group Il introits of yeast, fungal and plant mitochondria (as well as chloroplasts),

single-strari@&y virbiaarmive pisedr R deqiteisIdéha VIFGY 1 asiddesetelite @A Atrom
Neurasporg,crassaMiteciaparia. oI PR QG BAIHARS %8%%2%@%%@%%@@@ eered for

expression and targeting of specific sequences in'cis (on the same n or trans (a
noneovaleritfyiimigeidphige &etesid). thregeiisio snemmital AL tavees beingaisvdtope tassihepitheitro

selection prglogals Ag ThasSRNHAHDHRETHEPRZYNG RAlTR HaLact SRR RIS S dhan RNA.
with its complementary base in the duplex. This constrains TFOs to hybridization with the
purine bases composing polypurine-polypyrimidine tracks within the DNA. The targeting
20 efficiency of TFOs is further constrained by a number of factors, including need for
divalent cations, and perhaps most importantly, by access to DNA compacted within the
chromosome structure. Recent experiments from investigators have provided evidence that
triple helix formation can occur in living cells, suggesting that these difficulties may
ultimately be overcome.
25 Approaches for the sequence specific knockdown of mRNA
Antisense oligonucleotides
The 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
30 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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15The endoribonuclease RNAse P is found in organisms throughout nature. This enzyme has RNA
and one or more protein components depending upon the organism from which it is isolated. The RNA
component from the Escherichia coil and Bacillus subtilis enzymes can act as a site-specific cleavage
agent in the absence of the protein under certain salt and ionic conditions. Studies of the substrate

requiremefRRURHRENAFal sherdlfal Booakzsaiaa nasassrE frse (s sAmimacsimatatis for either
enzyme resemhle @r3q9Benhabartinnaen NG palsaileof hisi StidetiQiCAN RR iImigkROPY uniquely

designed antisense RNAs, which épalr to the target RNA, and serve as substrates for R_NAse

P-mediate® §tettpctifierettanagé vINinsmebesit tibetbmeemizell§Sishals disealyserckiowgty that the
antisense comnppentcan,bs.eavalaslyoipediadie RNASE £ RNANeE! g" fingthe,gnzyme 25
only to the target RNA of interest. Investigatogg hgt(g/lgltaﬁen ad?/antag}é@éf%eﬁlst rg)%o%efrgt’]%ngtgﬁg design of
antisehse RiNAssiwhich paisarihbzegpetimRNAS of interest to stimulate site-specific cleavage of the
target and for targeted. inhibition of bath herpes simplex virus angd.cytor lovirus in cell culture. A
number of small g’l%onq %@?ﬁ%ﬁeﬁi%ﬁ/&%@%%ﬁﬁ&é (L]mgéeéjﬂﬁé%r? n\?ﬂ@?&%s\y ,e a §€){% f(r‘tévr?s%sript from a
N. crassa mitethoadfial Dbs dlashiidldng thecamipatdiepasticde/tewvilusindergo dfelficlsavage
reaction in vitro in the ahsence of pratein. The reactions require neutral pH and Mg2H. The
self-cleava‘ﬁ%r?ecgeé’ﬁioﬁ? &R 1H}%rg°r‘§ rtsgpfﬁgiﬂ?vﬁ %r@ﬂ% a%ﬁéf)e%lé ﬁn%fﬁ g%%&ﬁﬁgﬂ‘f%n. These
self-cleavingiNAss waitpeisidbdividiechiini iguds depsndingoabring seaupnse anrdlsesdhdary
structyre formed about the_cleavage site. Small rihozymes have been derived from a motif found in
sing| Léstraﬁ‘&} g Bt \ﬁ?‘?ﬁﬂ%@“@ﬁ@%ﬁ@%%ﬁ Sthﬁ’k@‘lgeo?fabéﬁ@@&e@%ﬁﬁ% Efitdfe and a
conservedigetrohdusie aidesa e iesimibanrrethragihasePRan Qi 1 p0earanpseldbhigself-cleavage

domain. The hammerhead ribozyme is composed of 30 nucleotides. The simplicity of the hammerhead

catalytic donfshiRadIsiaddaraasepifalschditiPnd thedadsigh-orhishdaigisgimsromesaloydimy

Watson-Crigk harspaifipgidhesbammesheassinazime-canbe-Aesiopedia clgave.any target RNA.
The requirements at the cleavage site are relatively simple, and 10virtually any UK sequence motif

(where 11 iSi9necsn VeuenHaesty Srdd. (Cena. ekl blaishite Ve Sdblilare acesyd nrotmp!aierlly
identified in e negativg Siranud @&%@g@ﬁm&mm&"H%s%%&@%nn@éd%%%%ﬂa@&%ﬁhairpin‘ or

'paperclip'. The hairpin ribozymes cleave RNA substrates in a reversible reaction that generates

2,3'-cyclic, sitskaph slecmethstanyd rakiahdipaisniserin aotetbaisiory Bekitenhyteharetifiaitd 15 cleave

and turn over.myltipls§Ries.of 2 warely 9hieLasts infians, Rubstate %&%ﬁﬁ@@%@fmwrpm

include a GUC, with cleavage occurring immediately upstream of the G. The hairpin ribozyme also
catalyzes atfgpmontresditasedthough it is more frequently used for cleavage reactions. There

have been numer ications of hanm irpin.rihe: s in.cells fo
downregulating sgggfﬁégggﬁu %\fr%%rﬁ)g \a/tlgr%;&]%arglets..?\ir ﬁ;@%ﬁ%ﬁ? ge%%?&%%%%%ﬁ&%%é@%&
desigtied adapendieghendnnibtif ndd®8ahall ¢the b Engivrenegatoy cleasteany tQIgEtbyurindifying the

arms that bgse pair.with the target. Another laborator monstrated that this hammerhead ribozyme
motif had E}fgﬂﬂ};\%egrea{ﬁea&éipglgr %gt%% aigssééhcﬁ mc?e g1Em%ﬁ'l(“leava%etOmﬁe Farget

on a study O cells engineered to express an
anti-humamiiiinanOdeficheridyoui usadiigdivh g tgytridmo rgtrredniivRilsiA thétle wasuvirtufalgic dalplete

inhibition OL}IIE?J gﬁene e r%yssmn ahn re Ilcatcllon..t%mﬁe this §t there ,have b%e?g Iltera%y thousands

of applications ot %c?zrymees ergoeﬁtin%l():(e fiiarand vir%tetéerlé‘geeis. ﬁ‘ﬂr% neP%fCé%% HEN & reviews

have been hisiftenchallBN sy @y fhesh applicatinbs;sasfdlibel seadgroisprafelives tathiesitntor tuther

treatr’ant Oxglte%il%,? Bj?(()::[é,llyls, locked nucleic acids and peptide nucleic acids (PNAs). These ODNs
can block splicing, translation, nuclear-cytoplasmic transport and translation, among other
inhibition targets. It is well beyond the scope of this description to delve further into the
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

30  of these modifications in detail.
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30DNAzymes 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 specifically
cleaving RNA targets have been developed via in vitro evolution (as no known DNA enzymes occur in
nature). Two different catalytic motifs, with different cleavage site specificities, were found via this
search. The mo g&?ﬁﬂ)ﬁﬁly used 10-20 enzymes bind to their RNA substrates via Watson-Crick base

pairing and site sppreifically sleareshe darast R aesAeihemammarheagangbrirpin iihezymes,

resulting in 21,31-cyclic phosphate and 51-014 termini. Cleavage of the target MRNAs results in their
destructiofatEHs DNy hivedheegaksinadisiy e htntiore smsdirdsimmeanalenbbondsaréthrelatively

inexpensivg Q. sunthesize.anddnavegacscataiviic REeRpHEmMRKAG:BEmyseiy.aubsiityes for either

antisense DNA or ribozymes. 10Several applications of DNAzymes in cell culture have been published
including themkisiesPbmasgimdm Theard ton5BHle i praveartiorntl wnyiagyBrestywaniirthibition of
expression gf the beriahl fusian franscript. eharacteristic of IGm enous | & A
drawback of cg%gﬁyﬁg %NAHS conr"lparﬁ to ?l ozyrnes&st atl(ft Ele?yl/'ac:%ﬁ %ny e gi\?ﬁ%ﬁ%?(%agénously,
but they ca¥iibe thackbanermotiifiest; peohRNs\attowines 1o tobd adediverddsiSbystermictilndn the
absence of a carrier. L angd SIRNAs RNAI refers.to a group of related gene-silencin
mechanis SR R o SRR DR me L S SRR LHERLE motecute
is a small 2&23smidtectidetgntisphsstiRitikd Phatmechhmanitsesarielatividdydong delsRNAistrigger,” 20

which is processed.hy the cellular.enzyme Dicer into.short, 21-23-nucleotide dsRNAs, referred to as
SRS, T 1 B o IR TP B R RO GRS BB et o
multi-proteiarcaeptexate ol thediitbrdd dogedpsiansing ¢ ampeny BI Stk M efquiteEvasRs a guide
for encionz%eolytic cleavage of the mRNA strand within the target site. This leads to degradation of

the entire MBNA FESAIEHELSIRNKARGN thefBS Ko MRSBiRlanil 1Rk oryakisnis i RNREdependent
RNA polyrmefasendsd ssrRsibe RoneagddeuigiepsiRNA @S- RIEN K B8P BLNE: NIOTE dSRINA from the

target, which serves in turn as a Dicer substrate; generating more siRNAs and amplifying the siRNA

signal. Thi€PSIANE A EHRIFERRULES BiA¢in BoRiFfdes HEehE¥IANA plants. The term SiRNA is
now generally USQﬂéN&%%@Mﬁfnﬂl%éﬁimﬁ‘éesﬁaﬂdﬂﬁlﬁ@W'@Eg&%&&%@@dﬁﬁé‘%tﬁ%@ the;RNA

target site. The siRNA may consist of two separate, annealed single strands of 21 nucleotides, where
the termin&PEVBIS AL BN ARS At Ympaic eiBvempeptaderrrdive P i ksRreanisEy fsain the form

of a single {am-PqP; Qf8RI. The RNA component from the Escherichia coli and Bacillus subtilis

enzymes can act as a site-specific cleavage agent in the absence of the protein under certain

salt and ionic conditions. Studies of the substrate requirements for human and bacterial

20 enzymes have shown that the minimal substrates for either enzyme resemble a segmen’t‘ ofa

transfer RNA molecule. This structure can be mimicked by uniquely designed antisense

RINAs, which pair to the target RNA, and serve as substrates for RNAse P—mediated, site-

specific cleavage both in the test tube and in cells. It has also been shown that the antisense

component can be covalently jommed to the RNAse P RNA, thereby directing the enzyme

25 only to the target RNA of interest. Investigators have taken advantage of this property in the

design of antisense RNAs, which pair with target mRNAs of iterest to stimulate site-

specific cleavage of the target and for targeted inhibition of both herpes simplex virus and
cytomegalovirus in cell culture.

A number of small plant pathogenic RNAs (viroids, satellite RNAs and virusoids), a

30 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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referred to as a short hairpin RNA (shRNA). Typically, but not always, the antisense strand of sSiRNAs
is also completely complementary to the sense partner strand of the silsbRNA. Recent
experiments indicate that in fission yeast, dSRNA encoded by the centromeric DNA also mediates
silencing of antro eric heterochrorriatin, and is.dependent on compon nés (gt e RNAI pathway.
Similar R RETECHS R TS 100l P e Br A G BEAEEHR G, LS EBoe mating

type locusidpbiomatn siensinenet andendogenousikadd enedmbiunsts dntatgd Meadtad+
long-stemmed (280 base pairs) hairpin encoded on an extra-chromosomal plasmid re@guiring both

RNAI comperertesahtl e e Arstyitk fostngideetif sruxdiity Srelewiraeftorim tHrsily¥uchromatin

requires the- 10,3 RRMBedKthRlogehkSiG. Marep\erolhr Samedmechanisimedaingdateally occurring
siRNAs derived from endogenous transposons, has been implicated in réa?%ulating normal host gene

expre3sioRURIStigembeedisiing haemsrbcad’ [ BpRm AN 19 R IPUBRN AR UsUEMEYféter than 30
nucleotides,in IeNgth) {HAGRLINGNBHSRR Wﬂ?%s&?ﬂ%@“ﬂu@(&}&&%&i@ﬁé%ﬁﬁ&% of the

2',5-oliaoadenylate 15 synthetasc2. Activation of the interferon pathway can lead to global
downregulstinnaohtransittivic atomeih dug lobat RNAPdRwdawaes Holve desishoftersiRiing

exogenously introduced intg, mammali ells. reRQr. S inter athway,
although rgggﬁng\ef?d@%%l ng%tage‘g@%lﬂgbnr%gg gn%}tg gﬁv%sg%%%%%écggs@ %%i%hlkﬁegr%tgll egr%ggozroduct can
also be detlved: fanm termo Fandu s imiesgiidmsn20aDta dravazdrone expetiatonrty nspkeraldaradigm

systems, such as the legans lin4/lix athwa t the following pathway for microRNA
biogzlé]esisV THe @eﬁg rgegz %\Lﬂjc?rq %%%%ﬂﬁﬁiﬁé%%M%ﬁﬁgf %3 561d{%ﬁst%rr%%e§r'e removed in the nucleus by
an ex() Il RNAseq Beosha, piahagnede| k) fidming: arr@ifiudlaatite ideatifict iR WA foddabaek
intermediate. Pre-mjcroRNAs may be multi-cistranic, containing myltiple hairpins directed 25 against
Ciferont tAIGRIRNAL FHR5 R THRTOR N L chydly BRpBHE S L EH M drBIkr processing
trims the h@jipimsienrangyiaales thrNDopRRdsense steabtitdcreateotherfinadila3-nygtleotide
antisense RNAI effector. In contrast to t’;e prototﬁlical si/shRNAs, t?}g ense and antisense stem

A , i e

partner straffd #% iRl A etdly BoRI AL Rta R LBHESNIMT BUBLRS BP GRIYEEC BB S Structure
and thermepiyranlig Riepsrties gkithe hase: 30 paitngyaseeriical forpEoRebRFracassingnMpreover, the

imilsense strand contains mismatches to one or more sites in the 3 untranslated re%on of the target

mRN, A, wirBRHRE: inelidtesHhins it A e sreSuR PgtRm el RROA Gy ARG TRficroRNAS
are widespgashRfviogenclicalhanssanseiss in.same inptaasidhedlsexhilitimpgral and

spatial regulation. A recent estimate for the number of human microRNAs is 200-250.  In human
cells, expefififeAss WAHISINAS and microRNIAs indicate that, regardless of the initial foal' or

processing pathwey..a final saiutend23-Ryaleatide antisenss.RNAhALI campletalyAamologous to

the rriRNA will direct mRNA cleavage. In general, the effect of mismatches between siRNAs and target

sites ¥an vargshsrPainvsrcmweins coraifletechplas qanorial Beadity Hrse el soAOertachrdNeRisE partially
understood; Nowey Bfo 3 Atleast PRE-LASERATIALReMOOgY igsWlirddn pRNA FaNsalianphibition. In

this report, an siRNAwith targéet mismatches designed to mimic a prototypical microRNA-target
target by modifying the arms that base pair with the target. Another laboratory

demonstrated that this hammerhead ribozyme motif had potential therapeutic application
based on a study of cells engineered to express an anti-human immunodeficiency virus
25  (HIV) gag ribozyme in which there was virtually complete inhibition of viral gene
expression and replication. Since this study, there have been literally thousands of
applications of ribozymes targeting cellular and viral targets. A number of comprehensive
reviews have been written that survey these applications, and the reader is referred to these
for further treatment of this subject.
30 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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10 interaction mediated varying degrees of translational repression, depending on both the specific
interaction and the number of target sites in the niRNA. Consequently, it is likely that the structural
features typical of SiIRNAs or microRNAs arc important for processing and selection of the antisense

strand M RISC and have important implications for the de;gp. of RNAIi-inducing agents. 15RNAi can
be activate® By EHHECSRSTENDNS dRIRFEH B PesBiriiEel BrNAR 19 Eosrstheter-tadedkagifession of

SiRNAs or ghANAsy hBYsRNAI has-oMerged BsaPeianpesharismosRes icalyshogkdown

MRNA transcripts to a few percent of their original levels by most methods of detection. RNAi appears
to be moreSpeRtHHsa vt SeHsk NS sEFshy il SRRNARYRESYTosearbEted snessagbiadderuction,

presumably;pragusedralals A0geiiarenachine s dhatellig st dlisetape pRYisansg. gamponent to

the target MRNA for site-directed cleavage. Aptamers ~ "Oligonucleotides can not only bé& potential
therapeutiddi bindingrhansoethtetartdgimishibazoR ssblitnh ay 2 ahralsichhespbistedsly selection
procedure i y ic eyplutio 'g@ﬁgﬁ e ential enrichment. (SELEX) with
combinator%:l nuc?%%%%m%%\% té(/)f)b%l%j r%(%?é%arge n‘l?%gg%g?tépgz S%I%l%g m%‘ﬁé‘éﬂu%?glou es are
named aptiiNérsdreyrdravie beeh skiectednbipdalysdistetes! aGaialstiprdigids; but atsizthegtides and
non-peptide molecules Thell‘ﬁ‘gECIfICIt alnd afflnlt}{1 toat&{a?tets can he com aa}{(ri)ed t\%éhat of antibodies.

The potent}3F¥8F?ﬁg%§3els&J€}nesﬁ of ap}%‘fﬁe%)%st er plguﬁi%%glseﬁie Nrewedlinte scientific
literature. Rdsaysges fok eecoyntswnseliiAuciedidemasigned according to the nucleic acid consensus
sequence recognised by a particular in such. as transcription factors to interfere with the
interﬁcﬂion with th eﬁ%ﬁiﬁﬂ@‘ﬁﬁﬂ%‘?g YA 11‘&&8@3@8’8 %{}é"fhgfé‘ﬁél%%d’tﬂ%f imic the
binding sitagHyitikansCrpHan AATION RIAIQIBS30EhE PRIPERE IMIBI REQIRIERIIANS fithAlRseRthis binding
activity in the cell nucleus. Transcription factor, proteins regulate gene expression via binding to

specific DNARIEEIUh Q8 S obGHAP IR SR P e Mg R iR dy sl agsnpesy | BBiFIR- Although
most transcigiigndaserkingding: has Reepassesiatadhwithal inCranaRiNaR RIS AsiRR.gene

suppression has also 10 been described. By blocking transcription factor-chromosomal DNA

interaction, 8B BRoViME Byotrarhs PesbtoRaripts aehines dimansritsrysnbedpivesdn,
particy@rly@&gﬁ@%giQg%fag@{&%qedig&@@gingly understood to alter gene activation during the
P

course of normal and pathologic processes in cell biology.

RNAI and siRNAs :

RNAIL refers to a group of related gene-silencing mechanisms sharing many
common biochemical components in which the terminal effector molecule is a small
21-23-nucleotide antisense RNA. One mechanism uses a relatively long, dsRNA ‘trigger,

20 which is processed by the cellular enzyme Dicer into short, 21-23-nucleotide dsRNAs,
referred to as siRNAs. The strand of the SIRNA complementary to the target RNA becomes
incorporated into a multi-protein complex termed the RNA-induced silencing complex
(RISC), where it serves as a guide for endonucleolytic cleavage of the mRNA strand within
the target site. This leads to degradation of the entire mRNA; the antisense siRNA can then

25  be recycled. In lower organisms, RNA-dependent RNA polymerase also uses the annealed
guide siRNA as a primer, generating more dsRNA from the target, which serves in turn as a
Dicer substrate, generating more siRNAs and amplifying the siRNA signal. This pathway is
commonly used as a viral defense mechanism in plants,

The term siRNA is now generally used whenever the antisense strand is completely

30 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-loop, often

5.




intracellular Antibodies 15Combining exquisite specificity and high antigen-binding affinity, intrabodies
have been used as a biotechnological tool to interrupt, modulate, or define the functions of a wide
range of target antigens at the posttranslational level. An intrabody is an antibody that has been

various SUBCBTHAAP BCATERE CHIG VA AGo!, DIRTALL: SR ACHA o ot e,

mitochondsiasi RETAXiSQMBE SopIEIRIEE ReMphiase:ah ot SeHRlghnstwarknd Mhthrerak An frame fusion
with intracellular trafficking/localization peptide sequences. Although intrabodies can be expressed in

different forms, tREFtlstCHREHY S #EmiERG 4™ SRMcnEitsan bRty smradsy cisatd by joining

the antigegebirshingiyariaklg domains.otharyyanddarrbainmuith andatgrehain nkesGfA most often
the 15 amino acid 25 linker (00008)(3) between the variable heavy (VU) and variable light (VL) chains.
1ntrabodie¥heRiansaepusédhs RédreatbraunserianR M dolikenmseharismseaiseimsdegsb iferative

disease, aggfransplapiation,Jaking Adyratans.et hed @5@%@&%&%@%&&9&%@@%ipody for its

antigen, and of the virtually unlimited diversity of antlgen-gblnding variable domains available for
molecular ¢afgetrgs ritratbodynechnitues S0uFatembygingradplongisingosls(28 ¢ dasr ataizshenotypic

knockouts nanipulate biological p in.a.more thargygh understanding of
funtional o B A R Bl o R L
betaOyear;li¢ darhstobeanedaricier epiproieggif/ betartithtpreserits K@ eRctordhetiyipedhisigniading

receptor. The extracellular regian of this receptor may be shed hy cells.into the medium. Soluble

betaglE)?can biﬁ%’?&%ﬁ%ﬁ%t%?@“éé rﬁ\(?[oger?l}{gorﬁc%l% ign%?ﬁgn%g%qaenr%g}’a‘ﬁsemr%cnea 6 (r)arq;? Iﬁcgﬁrenéi‘?

- recombinasiRddiubliertbethdipeanndoteasia peteptdahiplias bérGyRitinding feguietngranamceptors
and blocks TGF-p action. This effect i rticular(lsy ronounced with the TGF-P2 isoform. Treatment

with recom Olﬁagﬁg‘faﬁ-rﬁst?%lﬁl '&%B%§g(‘%ﬂ%fé 'R%ff) inhibited angiogenesis and tumor growth in

human breast canecenxemnagrafis:-andsignifRamly feddtedrdmpberaf Joelad@sredfiktemjung and

axillar?,, lymph nodes in this model. Soluble TGF-p receptor H appears to have similar properties and
was showﬁrfgggﬁp s@tﬁhﬁlﬁ%ﬂ’i’g R LIRS (HFRSF hdtRRse I s ififtional-Xpradessi?st a soluble

TG1743 asytabienish Whieh in6RrpPratemirite Sirualwe e xtacellas dapainehypeuthreaeptor,
protects against metastasis in a murine model. Inhibitors targeting TGF-P.%e | receptor

serine-thredMiiEiRae Wphekr KPhal & Bimiflsepdatrerdlowever, “shorter siRNAs exogenously

introduced into mammalian cells have been reported to bypass the interferon pathway,
although recent evidence suggests this may not always be the case.

The siRNA antisense product can also be derived from endogenous microRNAs.

20 Data drawn from experiments In several paradigm systems, such as the C. elegans

lind/lin14 pathway, suggest the following pathway for microRNA biogenesis and gene

regulation in animal cells. The ends of a transcript are removed in the nucleus by an exo III

RNAse (Drosha, in human cells), forming a 70 nucleotide pre-micro RNA fold-back

intermediate. Pre-microRNAs may be multi-cistronic, containing multiple hairpins directed

25 against different target RNAs. The pre-microRNA is actively exported to the cytoplasm

where Dicer processing trims the hairpin stem and removes the loop and sense sirand to

create the final 21-23-nucleotide antisense RNAI effector. In contrast to the prototypical

si/shRNAs, the sense and antisense stem partner strands are not completely complementary,

containing bubbles or bulges; both the structure and thermodynamic properties of the base

30  vpairing 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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Tumor gene-therapy strategies Advances in molecular and tumor biology have contributed greatly
to our understanding of the genetic alterations associated with tumor transformation. Thus,
gene-therapy strategics have been proposed, which target alterations specific to tumor cells and

20tumor pathophysiology. These treatment strategies inclyde mutation compensation and
et A i e v e
correction gidths.ggneticidasions thahatstaeiielagitfornear asticiansiRioraian.J his gemne-therapy
strategy is also known as correctional gene 25 thera{gy and focuses on functional ablation of

expression-dysrdgisa shlsgeresirentrah sl Vs agrhBitsRRNoF iRdieapibasigegriess

tumor-suppreEs HhiHSN RN fRFSIQNGER MRS I aNaHingRATRWAYS of sRIps Lot factaesiar other
biochemical processes that contribute to the initiation or the progression of the tumor. The purest

examples Brhis erlolsbrepsteaayarberakdioratitirse novrbd falsevaee ofruersialuBsressor
genes and.§Qthe,blpcking QLONCAGENE GRIVAY. %%V?z@c?%’tre%a%l}?%Q‘?‘?ﬁé}ﬁeﬁr}{c?&ddﬂn@‘?omUtation

compensation gene-therapy strategy. These include antisense oligonuelemidc, catalytic ribozymes
and small etigphicotidgnmohmparitnégatbascge tkahrutation patiathostdeserly lsmwallantarfering

ESN aA rgsciﬁa @36“35? %g%'gé%r%; IRANORREAHAHQDMP A IBHAOL ARG IESRANSE 1R BALIGHRYly atractive
an siRNAwith target mismatches designed to mimic a prototypical microRNA-target

10 interaction mediated varying degrees of translational repression, depending on both the
specific interaction and the number of target sites in the mRNA. Consequently, it is likely
that the structural features typical of siRNAs or microRNAs are important for processing
and selection of the antisense strand in RISC and have important implications for the design
of RNAi-inducing agents.

15 RNAI can be activatedkby either exogenous delivery of preformed siRNAs or via
promoter-based expression of siRNAs or shRNAs. Thus, RNA1 has emerged as a potent
mechanism to specifically knockdown mRNA transcripts to a few percent of their original
levels by most methods of detection. RNAI appears to be more potent than antisense RNASs,
ribozyme or RNAzymes for targeted message destruction, presumably because it exploits

20 cellular machinery that efficiently directs the antisense component to the target mRNA for
site-directed cleavage.

Aptamers
Oligonucleotides can not only be potential therapeutics by binding in a
complementary fashion to RNA, but they can also be evolved by selection procedure

25  through the systematic evolution of ligands by exponential enrichment (SELEX) with
combinatorial nucleic acid libraries to bind to a large number of targets. Such
oligonucleotides 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

30  aptamers as therapeutics has been reviewed in the scientific literature.

7.




5 gene therapy. A key locus of tumor gene therapy is the enhancement of the immune system's ability
to destroy tumor cells. Passive immunopotentiation involves boosting the natural immune response to
make it more effective. Active immunopotentiation requires the initiation of an immune response
against a previously unrecognized tumor. The immunopotentiation gene therapy capitalizes on
strategies such ;ie[?f@'%xpression of 10 cytokine genes which may enhance the activity of

antigen-presenting gedlsyandal 68LsniReXRIeESieNQf sa-simglatonamplasiasisuehassy.1 and
137.2, which facilitate the recognition and killing of tumor cells or the delivery of excg?enous

immunogeff iR icgesfafelib AP AcHAM BIBH tedchAstirpc irRiea dactnEs dpifegere with

antigen-pregeiga GRIIS At IRIPLES HINDNAS sAG At ANLEBHSN Bactor MRS hePrEsEANVeNtion
has been described in some detall for purposes of clarity and understanding, one skilled in the art will

appreéiateltAaivaro iRechiadjassitefolon Ertd@EiTAroE PRagE it RaasaetigHBieNABtrue scope

of the invepeg A lpuges. dablam e appRpditasc axi el aspaiealspapnlicaions. gagpublications.
referred to above, 20are hereby incorporated by reference. WHAT IS CLAIMED IS: 1.A

compositiongelaktingafetingpressimunia rdgpdinge i aspatidut RaVihg seqwdesrociroiorin demprising a
combination of allogens! E“{-Q%igfé 5% E%%ﬁeﬁ%?? ?%gt%%&?g%ihﬁl@%%g o8 rt?&”%g?‘ﬁ SAskonE
immunosupprcssive agent and that are genetically"modified to 5 “reduce Or inhibit the expression of
said at leabtminegihembeosupprassiveidgent@mehthah golte ctivetysexpress awgpeetsiom lofstaiywor
assogiated aniigens sepreseniative of colon, breast lung, prostate, pascreas, Kidney: spdometrium,
cervix, ovary, hyr0|d, andother glarndular fe8ugcattinomas, O>°"%! I'ne COMpOSItioN o Clim 1,
wherein sapebivitiaunasuabiie sstussagantmsphlate-tidB:gulatidn dhewernpasiimopatasmion®, wherein

said adenchg}lrscéggg]o% i?agt%lrgch%dincreasingly understood to alter gene activation during the course

of normal and pathologic processes in cell biclogy.
Intracellular Antibodies

15 Combining exquisite specificity and high antigen-binding affinity, intrabodies have

been used as a biotechnological tool to interrupt, modulate, or define the functions of a

wide range of target antigens at the posttranslational level. An intrabody is an antibody that

has been designed to be expressed intracellularly and can be directed to a specific target

antigen present in various subcellular locations including the cytosol, nucleus, endoplasmic

20 reticulum (ER), mitochondria, peroxisomes, plasma membrane and trans-Golgi network

(TGN) through in frame fusion with intracellular trafficking/localization peptide sequences.

Although intrabodies can be expressed in different forms, the most commonly used format

is a singlechain antibody (scFv Ab) created by joining the antigen-binding variable domains

of heavy and light chain with an interchain linker (ICL), most often the 15 amino acid

25  linker (GGGGS)(3) between the variable heavy (VH) and variable light (VL) chains.

Intrabodies have been used in research of cancer, HIV, autoimmune disease,

neurodegenerative disease, and transplantation. Taking advantage of the high specificity

and affinity of an antibody for its antigen, and of the virtually unlimited diversity of

antigen-binding variable domains available for molecular targeting, intrabody techniques

30  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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from the group consisting of colon, breast, lung, prostate, pancreas, kidney, endometrium, cervix,
ovary, thyroid, and other glandular tissue carcinomas. 4. The composition of claim 1, 2 or 3,
wherein said spectrum of tumor 15 associated antigens comprises CEA, MUC-1, Ep-CAM,
HER.-2/neu, a. member of the MAGE family, and p53. 5. The composition of any of the above
claims, further cé‘?ﬁﬁﬁ%ih@%ﬁgd?r@ﬁ’éﬁ%ic cell genetically modified to express a cytokine. 6. The

composition of Cl‘?ﬂy %Gwzﬁ{ .Q ﬁﬂ% Efl s§ l%lb%wgggg MPee iéi%e%b%@@agcgg %dyv herein

said cytokine expressing enic cell’is a fibroblast. § e composition of any 0 the above
claims, funtheecgmprising aasatiodebiip celhgenstidadly muddifiedetocexpresscancalitifapdyptbat blocks an

immune inhjhitory molecule. 9, The composition of any, of the above claims, wherein said genetic
modificatih S BIFHIINSBGHHE vaedhiR ?ilﬂ?‘? the A .lﬁfﬁesé)i'r‘ﬂ)ﬁog?ﬁ?%y&?’éhylé? tH& BRI claims,

wherejn saiskg@petithance binding to membrane receptors, In effect, recombinant soluble betaglycan
acts as a potent inhibitor of TGF-p binding to membrane receptors and blocks TGF-B
action. This effect is particularly pronounced with the TGF-p2 isoform. Treatment with
recombinant TGF-B type I receptor (soluble RIIl) inhibited angiogenesis and tumor
growth in human breast cancer xenografts and significantly reduced number of metastases
10 in the lung and axillary lymph nodes in this model. Soluble TGF-f receptor II appears to
have similar properties and was shown to suppress tumorigenicity in a murine tumor model.
Constitutional expression of a soluble TGF-B antagonist, which incorporates in its structure
extracellular domain of type I receptor, protects against metastasis in a2 murine model.
Inhibitors targeting TGF-P type 1 receptor serine-threonine kinase appear to have similar
15 effects.
Tumor gene-therapy strategies
Advances in molecular and tumor biology have contributed greatly to our
understanding of the genetic alterations associated with tumor transformation. Thus, gene-
therapy strategies have been proposed, which target alterations specific to tumor cells and
20 tumor pathephysiology. These treatment strategies inciude mutation compensation and
immunopotentiation, among others.
Mutation compensation
Mutation compensation involves correction of the genetic lesions that are aetiologic
for neoplastic transformation. This gene-therapy strategy is also known as correctional gene
25  therapy and focuses on functional ablation of expression-dysregulated oncogenes,
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
30 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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modification is by antisense. LThe composition of any of the above claims, wherein said gene-tic
30modification is by ribozyme. 12.The composition of any of the above claims, wherein said genetic
modification is by RNAI or siRNAs. 13. The composition of any of the above claims, wherein said
genetic modification is by intracellular antibodies. 14. The composition of any of the above claims,

wherein s&iPogemesicawb dimakticl EoBYCLRos N CREY AR REGINR. B985 TRYREAH S&tor8Fhny of the

above claimsheraim said eembination;ehallpgengisdmor cells comprises two or more, three or
more, four or more, five or more, six or more, seven or more, eight or more, nine or more, or ten or

more different allméwmﬁfwls. 16._ A methoq pf st@mulating an immune response .in a
patient having ani{:aHleBpca‘ciime camausing,adfinisie ing.(a: Saick Ak e fproRRaition of any

of the above claims, whereby said combination of allogeneic tumor cells stimulates an immune
respofse &ran teteiogduseuroewebintgai patiertherapy 113, thheeretivothoft abbithel 8pwhetein said

immune res%@%?ﬁ:”% mr{%e@egr%t%%gg c-:I;:Il%vkpagg)l%t?rr{%;[r@p%eég&ﬁ)eﬁ involves boosting the
natural immugne response to make it more effective. Active immunopotentiation requires the
initiation of an immune response against a previously unrecognized tumor. The
immunopotentiation gene therapy capitalizes on strategies such as the expression of

10 cytokine genes which may enhance the activity of antigen-presenting cells and T cells, the
expression of co-stimulatory molecules, such as B7.1 and B7.2, which facilitate the
recognition and killing of tumor cells or the delivery of exogenous immunogens, which
generate local inflammatory reactions that increase the ability of antigen-presenting cells to
recognize tumor-associated antigens. |
While the present invention has been described in some detail for purposes of clarity

and understanding, one skilled in the art will appreciate that various changes in form and
detail can be made without departing from the true scope of the invention. All figures,
tables, and appendices, as well as patents, applications, and publications, referred to above,

20 are hereby incorporated by reference.
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1518.The method of claim 16, whereby a CTI, response to autologous non-tumor cells is minimized.
19. The method of claim 18, wherein said aatologous non-tumor cells are peripheral blood
mononuclear cells. 20. The method of claim 16, wherein said patient is a human. 2091.A method

of stimulating an immune response in an individual at risk of developing an adenocarcinoma
comprisin@ﬁd&ﬂ%@#@%@éfé—'individual the composition of any of the above claims, whereby said
combination of allogeneic 4mpsGala SmuRiasREL i%ﬁ&%%%é@oﬁﬁh%t@%ﬂé{ﬁ WHPRLCRIl that may
arise in said individual. 29.A method of stimulating an immune response in an individual having an 25

occult ade ABEKIGIHOPAE & SRTPPRIFREAIATAISIEHAY Qb dleensipidaar esdchui posirdersHamilst the above
claims, wherely, said-camhinatign,ef ﬁﬂ%e%ém&%ﬂmwﬁ%gg%ﬁﬁp&mﬁﬁgdqe

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

5 reduce or inhibit the expression of said at least one immunosuppressive agent and that
collectively express a spectrum of tumor associated antigens representative of colon, breast,
lung, prostate, pancreas, kidney, endometrium, cervix, ovary, thyroid, and other glandular

Hissue carcinomas.

2. The composition of claim 1, wherein said immunosuppressive agent is TGF-
16 B

3. The composition of claim 1 or 2, wherein said adenocarcinoma is selected
from the group consisting of colon, breast, lung, prostate, pancreas, kidney, endometrium,
cervix, ovary, thyroid, and other glandular tissue carcinomas.

4, The composition of claim 1, 2 or 3, wherein said spectrum of tumor

15 associated antigens comprises CEA, MUC-1, Ep-CAM, HER-2/neu, a member of the
MAGE family, and p53. |

5. The composition of any of the above claims, further comprising an
allogeneic cell genetically modified to express a cytokine.

6. The composition of claim 5, wherein said cytokine is IL-2.

20 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.

25 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 genetic

30 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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13, The composition of any of the above claims, wherein said genetic
modification is by intracellular antibodies.

14, The composition of any of the above claims, wherein said genetic
modification 1s 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, nine 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 minimized,

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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