HISTONE DEACETYLASE INHIBITORS SENSITIZE CANCER CELLS TO
EPIDERMAL GROWTH FACTOR INHIBITORS Field of the Invention 5 This
application generally relates to the use of a combination of histone
deacetylase inhibitors and epidermal growth factor receptor (EGFR)
inhibitors to treat cancer. Background of the Invention Non-small cell lung
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standard two-drug combinations generate considerable toxicity and require
intravenous administration. Progress in the field of lung cancer biology led to
the development of small molectelihbibiiorsvohtarget proteins involved in

5 the prolifeigtion, ARARKORIR.ANE RRAUCUEAETIS JBI ISR NRIAMMAISISUE Tase
as imatinib and trastuzumab Er duced 15 ccg%?fﬁnt S.%rvwal benefit in

chrBRIR A ERSiGhE i CGABASHALSHTRAR'S AHHBYS I8 5 Breast
cancers that overexpress the target proteins. The epidermal growth factor
receptor (EGFR) superfamily, magcluglingdlae deuin cistipgt receptors
.E GFR./ erpl%ﬁlsmgﬁ?lge%{(?ﬂbB-czdnlég'?ﬁé%ﬂgg_%s ngagalleﬁlugz{l? B-gf \éve%sceeac{!;‘/lth in the
identified as a potentia trf‘%erapeutlc target in soli tumgrs. ,&?t_er I'|gan(§

10 pintrly,; thedle rehespatiadmgnies Ao hanorsainmunize] disgefis in advanced stages,
_tyrm'mhrldinazseddtgnajmlismmdmtgﬁ,einiﬂatmgiaer}aﬁ@adei@f}euem&cjmplinate@bnous
in N ARVEIRPMBRIANT RragrBsRIQR RLERAGE, LAY EIRElR-QR C&YFDE]Bof small

progression, apo,Ptoss angiogenesis, and metastasis. EGFR is _
ovEI¥RAHS Sl ?Fﬁarﬂf (RTRSE PSS AT YRAIRGn AR CIBS, RERlligiHiPRstpppLosis and
Givegitgenbiolodietdcivthoitampe eithes EGHR anolawetikib netdokiwzumab  produced
15 CakGIRQRAB,s 120 SRVEIR N QIECHIES WETR Ry tharizad, (o inhiRi-taadly k@88l wmors
KNS fomain ol LR Amona, e Mgt prorising.of (ese. AW dHaS &1 cor
gefitinib ( 839, TRESS ?r), S rgfeneca, ?fo ar)dl_éro |n|{’)§8’§f‘ 1)
TARCEYA (FEBNe piteehuIbA ) IBStfiRge BealkpHctilistinge|detRpsosG ERFR/erbB-1,
tyreBiReAkibBSE iRItRITEIS BEG Rkd THHRhattiemonsiy atadyantédtitadaativity potential
ag@ipshavarehal Puman C@;ﬁ&%ﬁ%‘ht@%%@ﬁﬁﬂ%ﬁ@éﬁ?-rb&‘ésmeh&%h and

have well 30 documented activity as single agents in phase | studies
20 i SRRy Bl oty 215y YELTE N NS €2 Bt B HALRHRSpb ks HRed events
of abplitald@¥sen Aktivityslasrconfindaudpréasye phasecér tfhalsigheWieg on cell-cycle
respegessiate s plRi26 % dn previrushaupiseaiad. advyarced NaElfessed in many
pajients, and e npatients e, hagtipled one or more prior
chemo%ﬂ%epapy aﬂ & ’ & '
Given the biological importance of the EGFR molecular network in carcinomas,

25  several molecules were synthesized to inhibit the tyrosine kinase domain of EGFR. Among
the most promising of these new drugs are gefitinib (ZD 1839, IRESSA®, AstraZeneca,
UK), and erlotinib (OSI 774, TARCEVA®, Genentech, USA). Both are orally active,
selective EGFR tyrosine-kinase inhibitors (EGFR-TKI) that demonstrated antitumor activity
against a variety of human cancer cell lines expressing EGFR. Likewise, both have well
30  documented activity as single agents in phase I studies including chemotherapy resistant
NSCLC patients who had response rates of about 10%. Activity was confirmed in large
phase II trials showing response rates of 19-26% in previously untreated, advanced NSCLC

patients, and 12-18% in patients who had failed one or more prior chemotherapy



combinations. More recently, a survival benefit with erlotinib as a second or

third line therapy was reported in a trial performed by the National Cancer
Institute Canada. In phase Il trials with gefitinib, no correlation was detected
between EGFR protein expression and response to therapy. Patients with
squamous cell carcinomas had lower 5 response rates compared to patients
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ZFHX1A, AREBG6, 6EF1). These zinc-finger transcription factors regulate the expression

of several genes via the interaction with two 5’-CACCTG (E-box) promoter sequences.

This regulation is facilitated by the interaction with CtBP, which recruits histone

30  deacetylases (HDAC) leading to chromatin condensation and gene silencing. Inhibiting
HDAC using trichostatin A (TSA) in lung cancer cell lines led to the activation of E-cad.

To date, eleven mammalian HDACs have been identified and grouped into 3 classes

(Class I-III). HDAC inhibitors are an emerging class of therapeutic agents that promote



(Class I-1lI). HDAC inhibitors are an emerging class of therapeutic agents that
promote 2 differentiation and apoptosis in hematologic and solid

malignancies through chromatin remodeling and gene expression regulation.
Several HDAC inhibitors were identified including benzamides (MS-275),
short-chain fatty acids (i.e., Sodium phenylbutyrate); hydroxamic acids (i.e.,
subarepanilide bydrgyawiasagidnand BiEbosiatidIf); BYyclit.hdelr apepttlesromatin
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least a substantial portion of the HDAC inhibitor can be administered before

a substantial portion of the EGFR inhibitor is administered. In one aspect,
the HDAC inhibitor is MS-275 ardBa e e IA¥eBHeR is gefitinib. In this
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250 mg orally per day for 4 weeks. In. anaother aspect, the combination is
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aspect, the HDAC 1nh1b1t0r is MS-275 and the EGFR inhibitor is gefitinib. In this aspect,
25  the dosing regime can include administration of MS-275 at 2 mg/m2 orally weekly for 4
weeks followed by administration of gefitinib at 250 mg orally per day for 4 weeks. In
another aspect, the combination is administered over substantially the same time period.
For example, in this aspect, the dosing regime can include administration of MS-275 at 2
mg/m2 orally weekly for 4 weeks coadministered with gefitinib at 250 mg orally per day for
30 4 weeks.
Another embodiment of the present invention relates to a method to treat a patient

with an epidermal growth factor receptor (EGFR) inhibitor-resistant cancer by sensitizing

the cancer cells to EGFR inhibitors. The method includes administering to the patient a



with an epidermal growth factor receptor (EGFR) inhibitor-resistant cancer by
sensitizing the cancer cells to EGFR inhibitors. The method includes
administering to the patient a 3 combination of at least one histone

deacetylase (HDAC) inhibitor and at least one EGFR inhibitor. In one aspect

of this embodiment, the method additionally comprises the step of evaluating
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being predicted to benefit from the combination of HDAC inhibitor and EGFR inhibitor, if

the level of EGFR protein expression in the patient's tumor cells is statistically less than the

control level of EGFR protein expression that has been correlated with sensitivity to the

EGFR inhibitor, or if the level of EGFR protein expression in the patient's tumor cells is

30  statistically similar to or less than the level of EGFR protein expression that has been
correlated with resistance to the EGFR inhibitor.

In a further aspect of this embodiment, the method includes the additional steps of:

(d) detecting in the sample of tumor cells a level of expression of the E-cadherin protein; (e)



30 statistically similar to or less than the level of EGFR protein expression

that has been correlated with resistance to the EGFR inhibitor. In a further
aspect of this embodiment, the method includes the additional steps of: (d)
detecting in the sample of tumor cells a level of expression of the E-cadherin
protein; (e) 4 comparing the level of E-cadherin expression in the tumor cell
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Yet another embodlment of the invention relates to a method to treat a patient with a
25  cancer that is resistant to at least one epidermal growth factor receptor (EGFR) inhibitor,
comprising administering to the patient a combination of at least one histone deacetylase
(HDAC) inhibitor and at least one epidermal growth factor receptor (EGFR) inhibitor,
wherein the cancer is an epithelial malignancy.
In any of the embodiments of the present invention, the HDAC inhibitor can include,
30  butis not limited to, a hydroxamic acid, a carboxylic acid, a benzamide, an epoxide, a short-
chain fatty acid, a cyclic tetrapeptide containing a 2-amino-8-0x0-9, 10-epoxy-decanoyl
moiety, and a cyclic peptide without the 2-amino-8-0x0-9, 10-epoxy-decanoyl moiety. A

hydroxamic acid can include, but is not limited to, suberoylanilidine hydroxamic acid, TSA,
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wherein the cancer is an epithelial malignancy. In any of the embodiments of

the present invention, the HDAC inhibitor can include, 30 but is not limited to,

a hydroxamic acid, a carboxylic acid, a benzamide, an epoxide, a short-

chain fatty acid, a cyclic tetrapeptide containing a 2-amino-8-0x0-9,
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coRiBRThtBh (GG I tSpRIGE o Eh EaYdis ew| |grm<a1ga1rlze1§éﬁ>§m\9ért@er of the
EQERRpehteislo ane aspeit ctps A0ntan o ticOHERIB@sneance@ushiallion thereof,

haying, FeauGe L SXREERSION s AF RPILISIRAS S UBRR GHhilRSGANGEBMS £OUS:, the

that are sensitive to EGFR inhibjtors. In one aspect, the cancer comprises

caﬁ%‘éﬁ%@‘&‘@ﬂ@%é\?ﬁfﬁ%ﬁ%&%@é&‘@%ﬁ&&“&ﬁﬂﬂé?ﬁ’f’@éﬁ@g’f&é’é%ﬁ%}ﬁ ggcompared
cotnpanecktos celfcbroas: celistthatar&EBnsltivecs. HEFR ashéoitdhs .chm@meomprises

aspRlethR CRNSAlCAHPRIISQRIEANERP WS eeltiRauing.a0 enhaness i@V&J&[ga@éd to
least one co 0{1 t of TF8 expres (SJ,I%Q as. %5 comlpared to cancerous cells
S

thafegrous cells | S.l'[ Vebt?or aléoorrsn In onc. as t the cancer comprises
cancerous cells hav1ng an enhanced level of at least one component of TF8 expression as
compared to cancerous cells that are sensitive to EGFR inhibitors. Such a component can
include ZEBI.

Another embodiment of the present invention relates to a method to select a cancer
patient who is predicted to benefit from therapeutic administration of a combination of at
least one histone deacetylase (HDAC) inhibitor and at least one epidermal growth factor
receptor (EGFR) inhibitor. The method includes the steps of: (a) detecting in the sample of
tumor cells a level of expression of the E-cadherin protein; (b) comparing the level of E-
cadherin expression in the tumor cell sample to a control level of E-cadherin expression

selected from: (i) a control level that has been correlated with sensitivity to an EGFR
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include ZEB 1. Another embodiment of the present invention relates to a

method to select a cancer patient who is predicted to benefit from

therapeutic administration of a combination of at least one histone

deacetylase (HDAC) inhibitor and at least one epidermal growth factor 30
receptor (EGFR) inhibitor. The method includes the steps of: (a) detecting in
thentupifple afdtdior eemscd levell BReesckesibrrofehicE -wadhesistpretein; b EGFR

CORRAitoe the l@)’?él&ftﬁ'g erdberinexyessipRdR hedwnreelbsAmPei®Ration of
control level of E-cadherin expression selected from: !i) a control level that

na 1B BB BoREHRRY t U6 1SESERT B G STEStHy B Bients

levehibatdasibertisdoitslatddeadthoiapistanoato amtab keRelinhibitadhana epression

selecti e patient as being predicted to it f the cambination .
o e B R R i SR T R RPN cadherin
theexiatemens iU paied i stemngistidhllyp reetircedlbostipadae thto the oatrof lévafiherin
of E;z%%@!i@ﬁim&m@&%%ﬁéﬁ%&‘@ﬁ}%@ﬁ&&%@ﬁ@@ﬁ@ SBhsibyity to an

EGFR inhibitor, or if the level of E-cadherin expression in the patient's tumor
cells is stéﬂ%@élﬁ?%’f?ﬂﬂ&?‘ih%%é’i&%‘f &‘E?Eélaﬁélﬂﬁsé%ﬁr@f A tR&EFgisa cancer
bepmienr relrted prithictesistasaefitofamBEkekdgeini bitori isnather @nkodinienionf of at
the present invention relates thod to select a cancer patient who is
S A AR GRE USRI factor
learstemier iEtdie tbdutsy|dde (HDKRCE)Inelhilsitdhcariebarfefotdstrstaside theaample of

9r QUi FREIRT" RERPIRT (SR EY NP Ehgemﬁémﬁiiasluﬁ%%ﬁgRﬁ)%&ﬁ)aring
detecting in the sample of tumor cells a level of amplification of zinc finger

trafScliption fARRYF GRHES O BINEdIRB TS tREYETPIPRRTBAfi dAlidh BRoffell sample
fingen tansaripiionfasiplifganes o the tinpareelsgmpiaatoaeaniraliderdal dm: (i)

amplification of zinc finger transcrjption factor gen sselec&_é%%oRl - iL15a ..
o L R e e I SERGIVRY 1 S i RSt 0

andofiljd leahtiol leveietat databeeni doreitted vith GRanbE toranE GF Relecting
inm#&t%@ﬂ@a(&)oéﬁlgcqﬁwcw BBENATBENELLBHGHRALA RENeANFOMHHGor and

combination of HDAC inhibitor and EGFR inhibitor, if the level of ,
antptifiBatidiP ezt dimger tPhrautibtraHom for e HRE T HEC RIS Ridgpes in the
celstismtatisticadiilgie staisaompaieskdp dhapaantiol devel wfampéficadiap icalon of

Zing (et ransciiplion factor genes gt has been corelated with SensivIY,
to E&CF %annPors,por | ﬁe(fe PO% amphlﬁcatlon O? ZInc f1nger transcription

fadtﬂl_ilgmesomiﬂ_tbe pat@mfsamnh@cm:s o statidticrilyisimilaptiatatie [guelson the
an}Ql'Héﬁ?‘E'Q{ﬁrﬁ;rzégﬁsﬁﬁgs%tlyf?c'aﬁ rb@&ﬂ@rfmrtﬂéamlt%?tagﬁﬁiﬁgﬁfan of zinc finger

correlated with resistance to EGFR inhibitors.
transcription factor genes that has been correlated with resistance to EGFR inhibitors.

Brief Description of the Figures of the Invention

Fig. 1A is schematic drawing showing the general structure of HDAC inhibitors.

Fig. 1B shows examples of HDAC inhibitory chemicals. TSA(1) and SAHA(2) are
hydroxamic acids; butanoic acid(3), valproic acid(4) and 4-phenylbutanoic acid(5) are
carboxylic acids; MS-275(6) and N-acetyldinaline(7) are benzamides; depeudecin(8) and
trapoxine A(9) are epoxides; also shown are apicidin(10) and depsipeptide FK228(11).

Fig. 2 is a graph showing the effect of treatment with gefitinib alone or a

combination of gefitinib and MS-275 on H175 cells.

7



25 Brief Description of the Figures of the Invention Fig. IA is schematic
drawing showing the general structure of HDAC inhibitors. Fig. IB shows
examples of HDAC inhibitory chemicals. TSA(1) and SAHA(2) are
hydroxamic acids; butanoic acid(3), valproic acid(4) and 4-phenylbutanoic
acid(s) are carboxylic acids; MS-275(6) and N-acetyldinaline(7) are
benzamides; depeudecin(8) and 30 trapoxine A(9) are epoxides; also shown

are apicidin(10) and dep&gepugg B&%%Btgll)()ﬂ% I% |§n<t51 %raph showing the

effect of treatment with ge gefitinib and

MS-275 dhHIES iy cntpatapediae selapion eftsehndvientien THatisriseith cancer,
invartipngenerally salaiesto axprethediadieatl axpatiantavith eadter,(BHER) and is

5 parE‘?%‘!ﬁ{N é‘éﬁﬁ%ﬁ%a{o?g‘%[ﬁ iy @HH% mahg g?%tfﬁ%&?scﬁ&’&% EGRRY that

dis b resistant to EGFR inhibitors, suc asg € present inventors
ha@é}ﬁ%éﬁﬁ}gﬁé‘a TRRACECRES AssRER EsharsSiicinad eRbPRnfestapshNSCL) have
nogrsiralteselidsingnesnoers (N EGER hbaepgrexte presporsive nessaaieés/it a histone

Eﬁ%é&@%ﬁmﬂ?ﬁ&mﬁr@%@ﬂ&ﬂ conkan %Wl%ﬁ‘e@ Qé?ﬁﬁﬂ&erﬁﬁgt%%lﬁepatmm a
In Itor. e metno enerally InCluges a nis ng SUC e
e DS, e R S R L HEL T MRS R dpbitor
10 Edﬁmnmi@mbﬁdmoem ofe elmbmunqiemtuﬁesmswﬂet@l@a@étyﬂhtseaﬁﬁlbutmhm@r are
thexfahiRrdirbibiten asediadmaisisteresémsequentiabasderailbenm e fa@dn@lseancer for
InC|UdetS Vetval%'I ral tslp %ncg %'%‘ E?}%inl%%lbfl?or ?eﬁs tlé‘[lltly CI’I[I Elessalrsﬁt nc?’ ttuom% cells from a
inh I%It eb etectln% na samp e of tumor cefls from patlent ora
|e\/@tﬁpaﬁ9b|w|€dﬁbﬁf&%é S plalhgromits ARk s QuER feP EESFR géftdR) gene
(i.€4,cthehgenscamcodiing HEFRR yatia arlevid vel @f polyisarhyhefefhideapid eraveth factor
15 9rQ; &gpi&cﬁfa}%eg&fét%(Eﬁfﬁlﬁeﬁ%&%ﬂ%ﬁ@ﬁ%%@%@i{ﬁ%ﬁ%ﬂt@ hsitive or
|

nhibitor-sensitive or resistant tumor cell control. The metho?l ofcp
pré%%ﬁ‘f‘ﬁ‘i\}%’ﬁ%ﬁe Z RN é’ﬁjdE SARHSINAIRT (BF BIESFRLIRISRGR g i add tionally

sampleofativalyrdetdisinglevesohplerd tondrexpradsioh farivuEedarpresion of the E-

ProtgifeAh thastsh ipt, tﬁn@elﬂyebpfad@cépaﬁaéc%@é@%&i@@s@ﬂ‘omefZEeBzhprptgﬂ&em or
or taﬁé‘scrﬁpt as compared o3&, %ﬁf%d{‘?élt%“%es&”r%'t"’e ?r re%'rséaﬁ‘%% P’
ceﬁrconfrg i&oﬂ? resent Inventors ave Iscovere ecml pre ict

20 5 respong@?@é‘?ﬁﬁwﬁy?n@rrsréé}’ﬁéﬁéé"?deéGPIQ%H?BH&E%‘F%&%@?O“SC (sensitivity)

treatmBintaNS GLE@ER linebiwaréousadcas wedmnaae! IS Centfylpbbentiadre used as a

MAJRRRIES ANdd %b‘f@ﬁ AR SHARGIES JH@R@HQ@&“&E ha&liachal &Hf2ER the effect of

inhibitors in NSC %%:Western blot analysis and real time RT-PC

PR o SR of BB R B CBI el SRR the

EGERntors found expression of E-cadherin in five UCCC cell lines sensitive to EGFR
25  inhibitors. The expression of E-cadherin is inhibited by zinc finger inhibitory proteins.
Using real-time RT-PCR, the expression of the zinc-finger transcription factor was found to

be elevated in gefitinib-resistant cell lines and its expression was lacking in gefitinib-
sensitive ones. Overexpression of E-cadherin in NSCLC cell lines resistant to gefitnib
increased their sensitivity. Inducing the expression of E-cadherin either alone or by the

30  HDAC inhibitor, MS-275, in the most resistant cell lines led to an apoptotic effect similar to
what is found in cell lines harboring the EGFR mutation. The inventors found that the
expression of E-cadherin, and ZEB1 predicts response to EGFR tyrosine kinase inhibitors,

and pretreatment with HDAC inhibitors reverses resistance to EGFR inhibitors. In short, the

present inventors have evaluated the expression of E-cad and its regulating molecules in



25 inhibitors. The expression of E-cadherin is inhibited by zinc finger

inhibitory proteins. Using real-time RT-PCR, the expression of the zinc-finger
transcription factor was found to be elevated in gefitinib-resistant cell lines

and its expression was lacking in gefitinib- sensitive ones. Overexpression of
E-cadherin in NSCLC cell lines resistant to gefitnib increased their

sengitvity cbndiench laehexpressianoH-cadheenisithealone @reyuthe 2 cell lines
HDré%tH}l'i‘.'f%'Eﬂ& i?@ﬁﬂ&ﬁ%ﬂ%&ﬁ AT tgﬁ!ln'@e% il%% %glﬁﬂn%Bf’PtO“C

effect similar to what is found’in cell lines harboring the EGFR mutation. The

inventors fotHY SRR e velsredisronesrEhal GR HRch st fogriR iinhibitors have
respgnsepesGH B tYigsing kinaiselanhibitgrsseanchprnatraatnve ndhwith HB AGersal of
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inventors, nave uated . ine e e ono -Ccad ana Its re ating. . .
TR G A B ol AR At P ulkch ST A B AR therapy
lackimg 5O udebitier cendiiPA Gasisbaiatto The IEGER NSt yedithaibeagid the first

activaiad sinagansitiese tolivasco g iR@MaEs RaNeRishBlISERYerashiBak Gelth lung

lines resist ntto GFRtjnf‘ligli}ors have high expression of TF8. In particular,
cancer and.o SOI11d tumors

the present |ﬂ38%t¥)?§sk?ave shown the reversal of 5 sensitivity of NSCLC cell
10 lines to gEREMISISHrEsiHiNg Elvaddufre S mimsEy N cane it igietherapy
HDAG ipGiitanhMiBoR 7mdaHD AT thadtingrcedl pavithtcorhbinatipre dherdpy particularly

usifg @ FRuiNIPHArS. AR HRRGIRRINIAE T ReuP %‘?%%@&ﬂﬁ‘(ﬁﬂ‘ii%ﬁsr&fé@?:ﬁéness to

herein the first known strategy directed to overcoming resistance to

inHiHdr T PR Nt RN T R AT BRI BEHE PR 1SS TSR EUPhBPL: EEPFaYe t©
présatnmyentioR@Bonhdiuded dlze heherdmisratgicoddeentorbimrition therapyivity).
15 Wit BéakdRianhibitass-anshdiiod Goinbilitors papatiants Whosae-rtedistefdsonsive or
paicularly, benell am schraiment lnckucing baents wih 8RIBIOMG.. wo
non-responsiveness ?Q ' Eﬁhinhl Itors, and patients who are predictedto
beJ89% tE&phsiiachr i dRCREBYSISIVY téF s Atm BRieilith B FRUfSAibitBtsthe present
(e.mydnaisadihn pdest iavdaterninpsesistancaotsensitivitye A padtatiarptients

Prefarad paed ' Rals R P ARSI A & PERARISHIGIBE 16F P@&&’ Sfiibitor.

non-responsive to treatment with EGFR inhjbitors is described in PC

20 pybti AT R0, RAHS™ S 018) 137 SRS IR OISO (B S5 A 5P PETEYRITEE RidPairf OTR
in itshéntiretyyatmehie prebantiddvemgohs thhethedsdntdnbehto B dvdseativat No. WO
thesp siteraacanpejaardiiolidertifypatigntsndhatarearmdigtechtabenafit present
from the compinglipn of ECER inpitor and. HDAC npibior. 20 partiular, (.
paﬁnevr? s'that are precﬁcted’ 6 Be fesistant {6 (ﬁ’on-responswe oe)lyE FRP
inhigd teeairfERR dahithétatifisatusiganalmeth dis e gevisdheimptiod of the present

25 Publeatiom No. WO

Specifically, as described in PCT Publication No. WO 2005/117553, the use of
combinations of the following markers identify patients that will be sensitive or resistant to
EGFR inhibitors: (1) detection of the level of amplification of the epidermal growth factor
receptor (EGFR) gene (i.e., the gene encoding EGFR); (2) detection of a level of polysomy

30  of the epidermal growth factor receptor (EGFR) gene; (3) detection of a level of gene
amplification of the HER2 gene; (4) detection of the level of polysomy of the HER2 gene;
(5) detection of mutations in the EGFR gene; (6) detection of EGFR protein expression; and
(7) detection of phosphorylated Akt expression. For example, this publication discloses that



2005/117553 may particularly benefit from the method of treatment of the
present invention. In addition, even patients who are predicted to be likely to
respond to (be sensitive to) EGFR inhibitor treatment can also be treated
using the method of the present 25 invention. Specifically, as described in
PCT Publication No. WO 2005/117553, the use of combinations of the

followiing markearns ddesifydppligms taFrilhe sapsiltear sasistaniipJdEedR with
inhjbitars: o) level of ificati he epider
e s o HEFCRAL HRIReRl TGS B L e Rl RTINS ene
a |69RY BFHBRISH mgage%%ﬁ@?eb%é ﬁ?bmﬂ/?éé{gﬁ?e@éﬁtﬁm?é@lﬂ%%é{f high
(3)pdtestipabbatevel hf géne damipdikoatio amchthedd EREERh e {d y ¢stectidnrr or a
5 Ofc)ga‘ﬁl'ﬁ}’ﬁéﬁj){%’%@q{wﬁ@r}%tﬁ ER%860%h (Pfetection Qf saidiatans i t&?ecially
EGFR gene; é%) etection O%OEH%IER %roteln exgessmn; and (?%get%@g%o for th
phbegBﬂ%W%f MRS PALS T T AR RS BIFSHOION disiusadisy for the
9 patehtduwithetahtberepils WisphisiglEGPR et amplificatiohtdadraordgh in copy
polysanay with: FesreehintheHRG E&@Qﬂ%}(}%’&@t@ﬁﬂﬂﬁ@u&’J@fﬁfﬂ@dt&@rﬁ@f@idﬁeatment
as an, i se in.EGFR.gene .copy number or inin EGER co .
R B B B F RN therapy usine
10 geHisrdigsrateier toherdisaBUBHGHi R M iHIMERS (BHe o pytistmBB e BOFR
gairgathE R2. copyprudinied nhwith es peEGIER heh HER2 genkymRGPRedisied done), if
bes%éﬁ’%ﬁl@bfs‘ 'ﬁﬁ%@pﬁh\(@ P@Eﬁ@%ﬂ@ q}n\ffﬁﬁcgtgﬁ %n'tﬂ&?ﬂ%%ﬁ?%agr?hl h trisomy or

therefore the best candi\%ﬁtes for the use of this line of therapy. In contrast,

patfEh HASBORFABRS Wit e EE  ne St iPRSEY AUIROSYT B fRLCERSFmpared to
andioeHERZgenHERPeepre divtdditativay eFarfvonogtdomeatotie tiaherst pyeidicted to
15 i@E@dﬁﬁltbiEuﬁRTmﬁﬁﬂt&@tiﬁgég Bﬂa}yct}q_zrﬁegﬁﬁygﬂyeggmtl@@%@cﬁeﬁgﬁﬂ@ﬁion and/or
thera Sin the present invention. S publication also discloses t
B T RS R e o N REE
inhiBBHO hEEMTH R fesadrsapRé Yhi %ﬁ%ﬁ BeltfetitelifipaE R h s Hppipation
genradlificatibn AGHRr polyso mpx(@sgm h@huéisgmyt@ prioi¢opaiigh outcome with
PolyseRvhbiRE HERAAE G 1BE.DAUEALAUICRME B REHRLARCOMAYE G ression

patients without HER2 gene amplification. Furthermore, for patients that are,
20 preBfictety i s e L36Hd o FEERIRBRUN HsLlud A EERI nabefitd fgits having
HERBcgerdsamplifiogtion 21d/of thigkcpohgsomipinltiiese gatiedtgounvofisigh EGFR
prediGiveQl a¥e Mo Mel-se Ry (0dhedrG R piinitaLreRiNeRtBRBibn rates
the “aggen%% ol he.{1ER2 pene amplfipation Fis pubficalion, alse discloses .,
that protein expression can be used to predicl% paﬂent outcome with
EGERAbHSi P Rsathveherisiisg AsEEsbhratipe ey thaP At bl Jemppttiated that
25 exgessifbination of detection of EGFR protein expression with HER2 or EGFR gene

amplification or polysomy is significantly more predictive of patient outcome to EGFR
inhibitor treatment than the detection of one or no markers. Another group of cancer
patients with low/no gain of EGFR gene (e.g., “FISH-negative”) and low/no expression of
EGFR protein (e.g., “IHC-negative”), which constitute about 30% of the total NSCLC
30  population, seem not to have any clinical benefit (no/very low response rate, short time to
progression and short survival time) from EGFR inhibitors. These patients may also be
good candidates for treatment using the combination therapy of the present invention.

Finally, two other biomarkers, namely mutated EGFR genes or phosphorylated Akt
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20 intensity and the fraction of expression-positive cells in a sample, wherein

patients having tumor cells in the upper 50% of the scoring protocol (i.e.,

denoted positive/high EGFR expressors) had much better outcomes (e.qg.,

better response times, slower progression rates and longer survival times)

when treated with EGFR inhibitors than those in the lower expressing

grmxpﬁasﬁumr@rﬁn@éa;oﬁf%dauwma&ign M%lw&@ngﬁﬁ&dgmg@ﬁiﬁaae@bove to
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R n}; cantly more | re

gene a flcatlo ‘x’o som{vhls sg] ictive 0
paﬁéﬁ?@ﬁtc%%%bé@m INAIOST tFERMEMY éﬁfﬂﬁ’és&éf%“cﬁ%ﬁ Stormgingsion of
maikecsoAndthengraupiof haneeFRatieats init (@R nogeiim effrésfiéh gEMER gene

(e anplﬁgﬂdﬁemteg}@m WJW&@W%@B@@F&tM@%@&F lysomy, can be
"IHC gatlve whic
t

nsfitute aboyt 300 e tota
poPtisd8ReEsb R oY 8v‘8‘§ P BEF‘Be ﬁb?%%%@ VgB%%?{sgl%ﬁ%Y The
shepnthivation pfdgeedsistanel shospomied e )ifeoracEGRR Aditibitthsdetection of
TheegrRalicRis Rigyealssh mﬂdgméteamidqt@sﬁn geatmaptitisdnenthad/or polysomy

Corcrglgl gtlll(:s’ndt eréO&X Ofa pe% (()9 r‘}&dm{g\;\e’[ Ic mcaéq)a” fi r%r%tE%{Plﬂ hagll%o %herapy
namely mutated enes or phosphorylate expressmn can be
coMBAEENRIXh Rasig 6@%@%& %{Wdopﬁr%@o%l@%%dg% RSBV PTiTiRSPGUders to
theEathityntotdeiebt: patientsppréditieyl gookspatithtes FE FRinkibitaingaatmetiod of
Fop,£xRmpls, PCT Publication No. WO 2005/117553 demonstrates that the
comblnatlon of detectlon of mutations in the EGFR gene with EGFR protein
expressidh EERR L 8hE STBMBRRCARBRSEIBT HBIPEER, Mo rdEsrS Gaeent E-
amyalificsioss andibe phlysoimy pbarchwe usednt & SETR cinpAtients wirniwiHitayvand are

clir&kﬁ@il@ﬁ&efﬁrffm&ﬁfﬁd&hi[la'tt%msr@mao@é@upm@pi@@éi@nn%ﬁhsn Addltlonally

detection of hor Iat kt |e tlvated Ak |th tectdolnF
or a ternatl atle élE%QaCtIVa FerreSSIOI’I also
protein expres /or |on o ene amp catlon an

pogb@a\msblecahﬁb@xr@eaft@%a@%a@i@h@waw HaDecE|Ieat S etrfidptin for the
EGbRtmatbitomthgrapy dibOlAed dndirghespatiemtsalected by any of these

criteria topG,POAY BNABLGSRAIGE 1R FP HRIPARIR NG A% Endidate patients

partlculal good candidates for treatment using the method of the invention.

20 Aqditraiety Boxfeditanvaly, PRienrGRh ‘Eﬁ?nB‘“r“c?é‘i iTRiHY reude fhgcombination
abdemz-deadtbexpretsioresdsoisttowothe phenotype of an EGFR

inhibitor-regigianticaneshaRtial§elR %mﬁé%ﬂ%ﬁd% thaioemRiRaten HeRIRAPYut the

as disclased in \he present nvention, Adqitienaly of alteroatively, patiomts. ... o
with tumor cells having aCtIV te or en ance expression also s

theSpiaplatypeBP%A EGFR inhibitor-resistant cancer and are candldates for

the In a first embodiment of the present invention, the present invention includes a
method to treat a patient with cancer, comprising administering to the patient a combination
of an effective amount of a therapeutic composition comprising at least one histone
deacetylase inhibitor and an effective amount of a therapeutic composition comprising at
least one EGFR inhibitor. The method also includes a method to treat a patient with a
cancer that is resistant to at least one EGFR inhibitor comprising administering to the
patient a combination of an effective amount of a therapeutic composition comprising at
least one histone deacetylase inhibitor and an effective amount of a therapeutic composition

comprising at least one EGFR inhibitor, wherein said cancer is an epithelial malignancy.
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combination therapy as disclosed in the present invention. However, the

present invention is not limited to any of these candidate patients 20

discussed above, since any cancer patient can benefit from the use of the

combination therapy disclosed in the present invention. Various definitions

and aspects of the invention will be described below, but the invention is not

limited to #Ry apesiiciembodinenisdRaicaie wgaehfonylustatieredly. Methods
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an HRAGHIRRRIQT [dRAomnisiarwhich.are gffctive to treat cancer are

known in the art, and routlne ptimization may b%lperformed by one skilled in

the art to JetBrRTHE LR HREhgAndthtdd, YagTAnLE! PgriL b hEs Berapeutic

eactroompounceplse g Subhstombinstiondirsrayysmaiintiwiveatheinistered before a
15 ad rmlabﬁmﬁq)@&ﬁ&ﬁ%ﬁ@é\@éﬁb&mr&ﬁfp@gudﬂ Gaﬁpﬁnqgaata@@g‘t th@ EGFR inhibitor

admini I’E{Ial’ltlls J tgesu%(%a tlalln hcl)glltor 11-1|;:r1]e admlghsl’(t‘.)"uat Q l%s% 5 ety]ase inhibitor

Inhlb flor may e separa eH ]%H mInIS ration O B\aé Xhi) tor

by tité wmh%é%@ %maerw ﬂféeéabeuﬂ@}%ﬁév@nﬁ, PR ReiRREBksTAOhipcludes

the @elminibiradianodticoEGER kb billiat camparyfdhel § Qragterinisir aian 70%

of tB?tﬁQ@tﬁﬁ WRIPIEOR AR 1R 13- 88, DO SreBfl MASTEAMEDANY WERBLIIESS: to be

than 24 hours, including any increment of 30 minutes from 0 to 24 hours and

20 pigHehvesst, PRISHIMGES I hBER dPmhintites! 3hdaRY, 4801 be fdyetdgend most
embuwdiémabht aboued 80 % suibbeaiotidl oetionbefdtie thatkapge mmoodﬂﬂmmﬁﬁclmd dosing

s : inhiitard . 1 ining
co m@@@%{ gast NS NEIANG deRsKlY e BNl AARINISIGISG Qﬁf&ﬁ%ﬁ
5su stantla tlon dof the theraHﬁq)utlc composmp gm riS|n%tat Ieas% (ﬂ
&t Insh 81‘{6 IS one acetylase 1 1tor over'a pre CI1re ount time, fo OWGd by

administration of about 100% of the therapeutic composition comprising at least one EGFR

Bﬂl&stratlon of the

25 inhibitor over a preferred amount of time.

Another preferred embodiment includes administering said combination over
substantially the same time period, i.e., wherein at least a substantial portion of the
therapeutic composition comprising at least one histone deacetylase inhibitor is
administered together with a substantial portion of the therapeutic composition comprising

30 at least one EGFR inhibitor. A substantial portion includes an amount of histone
deacetylase inhibitor that is greater than 50% of the total dose to be delivered, and even
more preferably includes greater than about 60% of the total dose to be delivered,

preferably greater than about 70% of the total dose to be delivered, preferably greater than
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is administered. A substantial portion includes an amount of histone

deacetylase inhibitor that is greater than 50% of the total dose to be

delivered, and even more preferably includes greater than about 60% of the

total dose to be delivered, preferably greater than about 70% of the total

dose to be delivered, preferably greater than about 80% of the total dose to

be 26bdekvered ﬂer&feraiaise gdsaﬁtaéﬁharacalpwme% @atihe telal.8esedtwbes the total
de“&’c%ree%b N r%’a l%r Osm g&?t@&% Q0% Phdhe, Eg%'%%’?% Qe‘Po ecle‘{%re?gd

Apartlc pre erre regim com rses a mlnrstratlon O about

100% of tﬁ\e fh%@&ﬁ%&@#?ﬁ&éﬁ&r%‘ﬁ%ﬁrﬁ?@ﬁgthéf fERS A G fstyhen administered
deaoetytasenahibjioridien ayprefefoedreminyntcaddémés fofftiead thyeffect treatment for

5 admjpisirREpNplakest 0G0, phihe LIefaRAULGC CAMRRASHAN KA ISHIG more of:

least one EGFR 25 mhrbrforo era referred amount of time. Another

pretH Y BmbodmiEht indludeLadmiAltEring €&id cotBiilion GYer development),
subeyetitifly tnecadivietieneapratidd gi.epravhisregniagtislises, sabetanstidicpertien (e-g.,

of thaustherapesin e UNARSIUAE0MRERINGNR! leastae bisiape sraceiiasalliating

inijions, administered together with  sustatial porion othe therapeutic,y,

com Ogltlon comprising 30 at east one Irﬁ’] itor. stantl portion

10 jncieyedon arﬁeﬁr#ﬁrdrm%%%@&e&yr&wmﬁ%&fﬁw§I§fé%&érsméﬁe§9bywhwh
of thedotghiddbeitolbéedeliveredn aifiche ke asa ore ditrabiliinchtide » Qeadeease or

thap 3heish SR% AR A9t APREIQ:0& ARV RinPIRIEIAbLY BERaESHNRByention or

about 70% of the total dose. to be delivered, preferably greater than 12 about

809 8?%5’?0?5?&8%%“98%@38%&%aomﬂréﬁﬁlﬁ?ggfgﬂ%ogﬁmﬁ% gePrimary
the dotabedosednlbmulelivarethesmthosnpre farably whdting 009 of thantotalcancer),

15 dosgdmbprel@livrRiesk i &h@@@@emjsﬂdrwleﬁeﬁth/&lemﬁuatfemeanéaﬂﬂ@tt@meumed by
WhICh V\‘fhen adml%lll? ﬁ? %and or l¥taf fal (fl Ii%lll 1an fotrntée{ﬁtmgtlent The

cancer IS squar?'e reatime e Cancer rea Ing
“trel@tertisera  caireeidmmy fraiateal ﬁr%hraewﬁeldreﬁ%@ref@f Hrﬁﬁlmﬁlrr@d includes a
grovvike aftthe dissace s {aystoray rastpieséis drveltinm eo)litiorg Ve ntinighsp teathwdn (e.g.,

the;GanGsh (%egre L EMERHN MGIAARES)e () YN IDRCANGE! (FarofRURIN Dot yet

regressron of the cancer2 preventing recurrence of the cancer,”and palliating

synTSTBRSESF i s, nbepeeny fﬂe?‘étb‘éhﬁEet}EﬁtEﬁf‘%f“ﬁ%Biﬁﬁle‘?W%nrf’é? Ritable
nedesgaﬂi}l a fQienirhforsa paribelaf diséasebreonditidviamntatather]uding, without

preferakhv £NpAMRARSSBSAbeR UhWhisheTeshiwically indlygesialieviatinof Most
the drse e or eondmgﬂj elrl%nlnatron of the disease or condition, reduction of

sy\{ﬁ r¥f 588 ad?:?ét\g with the di §’ease or condition, prevention or alleviation
of a secoﬂ&rarﬁ@%aﬂeb&ptéwaﬂrdh%ﬂ%ﬁglﬂ@#mmé&ﬁmeew by any route

25 prinagtyble to the subject being treated and the nature of the subject's condition. Routes of
administration include, but are not limited to, administration by injection, including
intravenous, intraperitoneal, intramuscular, and subcutaneous injection, by transmucosal or
transdermal delivery, through topical applications, nasal spray, suppository and the like or
may preferably be administered orally. Formulations may optionally be liposomal

30 formulations, emulsions, formulations designed to administer the drug across mucosal
membranes or transdermal formulations. Suitable formulations for each of these methods
of administration may be found, for example, in Remington: The Science and Practice of
Pharm, 20th ed., A. Gennaro, ed., Lippincott Williams & Wilkins, Philadelphia, Pa., U.S.A.
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disease or condition (e.g., metastatic tumor growth resulting from a primary
cancer), 15 and/or prevention of the disease or condition. A beneficial effect

can easily be assessed by one of ordinary skill in the art and/or by a trained
clinician who is treating the patient. The term, "disease" refers to any

deviation from the normal health of a mammal and includes a state when
disa%ﬁaymﬁimm@rse WIESRNEIBS Wk as GOndiieNsdn whiebnaudematian. Typical
(e. %mé%ée AN J8N6.ERHOR, 8&3%&111 (5%511%53 )#ﬁ%lgﬁscyé{%gﬁg’\%ﬁlous infusion,

symptoms are not yet 20 manifested. According to't resent invention, t
meﬂxfsdmgh?aééwwe%ﬁﬁoar@@ﬂfamgoww@élmsﬁaﬁém%%aq#vé%eﬂlthough
of they\teitdeadeseiestyridasnmaliapasclddinghavitiestr: lnnttation orsmatesontain an

livefigglcandifesrestic RetE ¢ed- uﬁi‘B‘&B}P%ﬁ'&"}r@HB&%Q st fB{péQQHXﬂé‘ ackaged
atlent ill be a human patient. The EGFR inhibitor and/or the HDAC inhibitor

mafﬁ% G BYRE Y P AR" S5 suitable to the subject being treated

and the natuherafaiiec subjpetis @batitio mreRol tey oftier ministedtidsn imelidieon to the
butmaotihmﬁﬁ@lrgoaa&minmomhmim@ctm +HRCIpRIRE INBRRMEBRYUSsonventional
mtraﬁ)erltone ntramusctul hgnq subcutaneous mt)eilctlr%gc l:l%ég?lnsmaé:tosa

arm ceu F. excipien other C nve 1onal 1ve agents
or transdermal delivery, t rough toplca app Ications, nasal sp

su p%%lﬁ@fga IBhdtbRecRepettionsy PréfdPaBIJebacHmiiStE A cﬁ#ghg}on to the HDAC
Forihilationamivay BEfiBnalbbertipd soamatatforvantiationbe @naddsi@ns] active agents

formy deIM?dQ%ﬁEQGFB&% AARINRIGH I ALHE ARSI Sh UG GRGR Hay be

transdermal formulations Swtable formulations for each of these methaods of

ad Hﬂrﬁ%ﬁf’é{ﬂ%rjﬂﬂﬁéiz Boligd fbrrSQ}ZgrﬁHB fﬂrﬁ‘é]ﬁ{ﬁﬁlglﬂbﬁw&eé&?é%@ 1Q§fhe route
Praefiigdnahifagm, 0 0th extd. AoG ersharbniacratippiveostiasiadnsigewifikingypically

Philﬁ@@'m?)ilapEI@mélJaﬁaﬁmﬁ%tIaYﬁﬁa}éc&fM@ﬂ%ﬂAﬂl|19@p§iﬂi&ﬂ PR, prepared as
SO|LfJi'[I0n fgr intrave ou5| fu3|o tl3{£)|ca do ?e forrrflu t\ﬁnll be tablets

for
oraf administration), soiutio STeOI’I avensdus infusion, and Iyo omllﬂlriseda&?uent such

povitlés!96t- r@lfé?@nt@iﬁéﬁl&%l SORPHAS F6F Wﬁ&ﬂ@iﬁfﬂgi@w Athbtighntapyeh as
suitabjedosagedans) slencoripassecthdyatbeapieseiidarvention. ddtshmayural gums,

contalp an 5%?9’“&&4@53@118&3“91&@&5Gﬁﬁia‘&'@éb'ti?&fl@@p&rh%ﬁﬁﬂxge TMIJRE  and

example packaged. together in‘a common outer packa A therapeutic

20 CorfBOGHSF ORI pPESERY i SERRBN A AR PRI 25 FeShe of skl
inhilitérs arid/bigEG FRammbitdrsbf thénpreserminvention(iconventidmakxample, be

PhasraeeuiGal BXARIRNE:sBOIGi REheF G%Yﬁﬁﬁ%ﬁélrghﬁ{m@ﬁ%%%ﬂwﬁ@%ﬁV@efined
agents 10 Addltjon%ll i the com(p?sftlons may incl

ad(flPon tont?]é) apmaesdtical El&'s_. i dpcart 1eer§ %%i\ciﬁ asg% )iample water,

e prese
inveniidsh . R8s dﬂé‘ﬂtﬁﬁﬁaglé(éﬁ% EGes, ethanol, and the like, to form a solution or

suspension. If desired, the pharmaceutical composition to be administered may also
contain minor amounts of auxiliary substances such as wetting agents, emulsifying agents,
or solubilizing agents, pH buffering agents and the like, for example, acetate, sodium
citrate, cyclodextrine derivatives, sorbitan monolaurate, triethanolamine sodium acetate,
triethanolamine oleate, and other such agents. Actual methods of preparing such dosage
forms are known in the art, or will be apparent, to those skilled in this art. The composition
or formulation to be administered will, in any event, contain a sufficient quantity of a
HDAC inhibitor and/or EGFR inhibitor of the present invention to reduce such activity in

vivo, thereby treating the disease state of the subject.
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may include one or more other pharmaceutically active agents. The

compositions may be in gaseous, liquid, semi-liquid or solid form, formulated

in a manner suitable for the route of administration to be used. For oral
administration, capsules and tablets are typically 15 used. For parenteral
administration, reconstitution of a lyophilized powder, prepared as described
herein, is fypigallyotaedr I&ﬁﬁ@mﬂﬁsiﬁ@nﬁmmrﬂ&ﬁ{p@@m&@r Adilugnih HDAC

S“dﬂhﬁﬁt&?%%ﬁ& BESIR SIS F%'%c‘é”}d%?oépfk QL AR NNSH é’?i%@%? 0b05%

lubricant, such as ma% eslum stearat stearate and talc; an

bun&éﬂ%‘@kﬁ‘é@%‘%&?’?ﬁig PO @arh@?@aaqfagrﬁm& %’é’é%‘i’&@%f&ﬁﬁ%‘i&%&fé{ as those
mol&ssebepbéyiiy e ofidindnoetiudse saapichidtderivaliiy esctiperiglofcomposition may
povidane s Q%BMQ%%E@&%BFJ &%ﬁﬁ&ﬂ}%ﬁlk?%éﬂa@%%&%%"'fdf‘example
the art. L| wdﬁpfrp g%lace tlcalé}( alrdmlnlstrab omggosmons can, for ?xam I?I I
be PHAPA SR Mg ehapeksirgos: S ASRAIG gy aleum. cellulose
condpuaitiass dedined cabyesagitdssptigdnedshaneraseutivabasi juyaetdinaie, sodium
cargiicharah agdar @&am g aasns SRlNRlcagiianis daxpasseBlyadiels, capsules,
gy caSusihanel,3ndna kg eI Salufion on 2R SHSRAnSIRN. LAGSIEu not
the Oharméce{ltPce‘lY composmon to be ai mlnlstere may also contain minor
amaaﬁi%doﬁ%tuxma}y% adneesreenaarslpedtidslagentsy ERtisifyidg Bigdpggdable,

or Sﬁh(tbl‘rlpmt@lag@ﬂlﬁ;npﬂsl buftaring agbntgsnanetithedikeyifglt example pabetdtedrides,
Hf?gl?%"ﬁkea&ﬁ Wﬂ@&tgﬁr @ Y@L‘?]C%Q'L%'a Hiﬁ’é}g"%ﬁlﬁ?ds for preparing these

tr| hanolamine sodium acetate, ne hanolamine oleate, and other such

agefﬁf?“}\a&%ﬁ ﬁ{&ﬁl%%l\%‘bf‘br‘é’ﬁéerur%b‘%‘i?cﬁ“d@fa@‘é 3o RHERL ISR Ronally
art,conwiil B8 1Zpgarsht woighvweigkillet inctloisnagte PhencHpEsitiohitor and/or EGFR

fc;rm@l@a&aﬁw&&%&@ﬁagnwwﬂﬁlw@v?et%pgmwlalﬁnﬁiﬂes%quantity
ofa HD inhibi or,EGFR In the present i
Ag: tn tp re%y?}eai #b B 8 11?1 % e Sulgpl%: tln%fllflor of the

such act|V|ty in P VIVO sease state of 1
Do@éﬁé%ﬁﬁ%%dﬁ%ﬁtﬁ%ﬂ%%btf@ﬁaﬂw Esvnplioistothe 6‘?%@8?’@%\9&%““ rapid
HDA&mImhitﬁb@rtdéw(ﬁga Ethrﬁ'glbﬁmramwdmmamﬁbesmﬁﬁemhmvmﬂ(mrnmlatlons

the 1a096,BL0:A0RAR J&mé‘r%/%"é!@f%ﬂ{]‘{‘{&ég@%ﬂé’dm Héﬁ@@'@&ﬁﬁl&ﬁf&ﬁ%f 5 Woperties.

additional substances such as those described herein. For oral

20 agrirsRAtRC HRrARteu ey Beseiiabie cohthostion PiasBimaieny! solid

condpsige &mpenelodenbre acomrmbmiyedipldyled, expiplentgiasubly, agdfbulk powders.
exapRiesRatmas '@sﬂbg@aqmtmaaﬁii@bdaﬁ@wswe%m%f@@mnd tablets

stearate, tajcum, cellu Ios derlvatlve sodium cr carm IIo ose
?hat a!)e enteric-coated, sugar-coated or ??m -C ate il es %8 f;s nc¢lude hard
SUCI’OSG agnesium car on e, sodium saccC arln acuﬁn

corﬁpé@ffu@ﬁhﬂﬁﬁcﬁ&ﬁ@lk@lLﬁimg,l%u@}sbngm§ aBlehs, E@dgiﬁésn poAvefépsyegegnt or
powdtersefoeinhatassraion sugiad nechbeleaseias aigente adGhde RLhoa skilled in

the art. In certain embodiments, HDAC inhibitors according to the present invention are
provided as solid dosage forms, preferably capsules or tablets. The tablets, pills, capsules,
troches and the like may optionally contain one or more of the following ingredients, or
compounds of a similar nature: a binder; a diluent; a disintegrating agent; a lubricant; a
glidant; a sweetening agent; and a flavoring agent. Examples of binders that may be used
include, but are not limited to, microcrystalline cellulose, gum tragacanth, glucose solution,
acacia mucilage, gelatin solution, sucrose and starch paste. Examples of lubricants that may

be used include, but are not limited to, talc, starch, magnesium or calcium stearate,
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10 limited to, implants and microencapsulated delivery systems, and
biodegradable, biocompatible polymers, such as collagen, ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, polyorthoesters, polylactic acid

and others. Methods for preparing these formulations are known to those

skilled in the art. The compositions may optionally contain 0.01%-100%
(weighywaightiral eagionmare-ahiHEAGahibkar aad/ee BGERCMae, but are not

to, - 1#Ct UCTOSE, S an a (¢ ﬁo hate.
'”hh%ﬂ Pl ine present avantiq 1;&?“5%”&”9(0 193! I%PO Rijogally. 4 5 03P

Salts, referabysodlum salts, of an HDAC’m itor an rEGFRINn

theEbf‘géé‘?ﬁ Hhvitier rﬁ‘éﬁ/ ‘Béyp'i’ér}affé‘dl%wf‘ca‘?ﬁb PEetAat b‘l‘B’d@éttfhé:OHOldal silicon
conjpaited Exganpiisrafpdikiekminaticdnonthtihenbp ty usert mas dayieireteaselimited to,

forgilRLONS. A5 CO/MIRNGS . Jmmfﬁbk'&ﬂtg%olﬁ?@yafgﬁﬁn%dﬂdy&ﬁ AREE, ARHN® starch,
co ounds to (iam esired compinafions o ertles 0 Oral
pha 5’8é o R T RO B"g é’é%’? 1%1 %Sren(%iad“%%% (SRgrge agents

solidatimezdpe fordhinshiaduort bust rerelingtciniaa o tal eppreaphetadiaghantdesyluble

andrbullapawdees; MMorgsPeciisrexamplesoimuliabiets inalutialyes suspended on

compresse hew ble [gzenges and tablets th t axb ente clogtecg
alumina & ﬁ]mxameﬁ €S, OF Sweet nm%fa ents M mnciu ut are not

sugar-coate Xxamples apsu es INCiu Hard or so ft

gelaﬁﬂtﬁ%\ﬁguI%@r@?aﬁ%ﬂ@éeaﬁﬁﬁﬂ%\%é’t@nﬁé%ﬁﬁ@]pﬁm%% ASFHLSfRIfedecipdium
or 2ydifervescerhdoinis., kathimayinbecamnbpngdduitt ttversingredigedsof flavoring

knawi, {0 dhese skl el innitidrbuthcaRih G PRIINERE A HBA CIRIREGSM plants

according to the present invention are prowded as solid doIt,age forms

prefdraB BB ML S BMEnS{E 4L eqBiRpen b cBsdhrse PlFatH LSS Rl pResuch as.
likebwiayoptiondlly pepieimionendrmmting eflthdatell Brinmplingrdietting agents that may

congpouds RtRGMIkAL naturgs@ 1lam¢ar @ dweaedigiyésg raﬁﬁgsaﬁeﬁ&; &sorbitan

Iubrlcarg)%la go (g tqla% & we tenln entI,l (apg]afla lgeagl lf-‘hxan% amples of
of blnélers at ma |nc ut are n |te o m|c ocrystalli

ce||%n8§érl‘§wqa&ga%ébﬁh n&m&qssésg@m‘fé#ﬂ a'aaciaeml@&. ﬁglée‘bé}aﬁﬁty acids, fats,
soluiions, stielhse anchataneh pratec Exarmpler af hdbra&a@mHMaﬁemasxah@mseﬂ film

'”C'&B%‘anQHkﬁa‘ie[ﬁh‘}t nited iR iRIC, SIRER.MAgRRSIUE. ﬂ&&%‘:@%ﬁyﬁé&ﬁ[ﬁ;&% sodium

15 lycopodium and stearic acid E’xam les of diluents that may bé use

.nc|%F&B°’i¥&%‘?élﬂfd‘[“lﬁﬁ?né’alwtﬁ&’@ft?sélyga’c@% %F@H“E{E&ﬁ‘f%‘h Ph’i%ﬂﬁﬁ“foﬂf oral
andwudivalsitmmophiesghatel, Exasables dfeglidaptsiidamnayy@udbd bachudeded in a

but argpasiibmiied Isﬁ;tsaﬂqici?érﬁiEﬁ@%@i@éi&i@roﬁﬁampJﬁ&@E@h%ﬁH@@fatiaample the

agents that ma beiju Iug?ie but are not limited to 5 crgsscarmello

ST S S AR, R ol L RSN gy in i

berieniteh rﬁétﬁylwna|8§eacagaﬂamwfbek§hﬁewr¢@qma§éommmew also be
colesing RGNS ctidd maynbei tisetaimnalidie; bilitosechohdinited . topapywidthecording

apPRE° Yl%qn%%ﬂ ﬁ%é’ﬂﬁ&%ﬂﬁ%uﬁ G be administered as a component of an elixir, suspension,
syrup, wafer, sprinkle, chewing gum or the like. A syrup may optionally comprise, in
addition to the active compounds, sucrose as a sweetening agent and certain preservatives,
dyes and colorings and flavors.

An HDAC inhibitor-containing therapeutic composition compatible with the
methods of the present invention includes a composition comprising an HDAC inhibitor
such as, for example, hydroxamic acids such as suberoylanilidine hydroxamic acid, TSA,
and SAHA (NVP-LAQ-824, PXD-1-1); carboxylic acids such as butanoic, valproic, and 4-
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FD and C dyes, mixtures thereof; and water insoluble ED and C dyes

suspended on alumina hydrate. Examples of sweetening agents that may be
used include, but are not 10 limited to, sucrose, lactose, mannitol and

artificial sweetening agents such as sodium cyclamate and saccharin, and

any number of spray-dried flavors. Examples of flavoring agents that may be
useshéngludanbidtaares Nednairedstoudnatyrallavarm axtcacie vk amsplaatsdes such as
sug f SOt "’h’édd%m}h&t s1$ nds EkCQﬁQP%OQPaH}S“fB oduce.a %'y%ff‘%atnﬁapepude
sensation, suc but not limited to peppermint and mgth 1 salicylate.

E RS IR TS Shad Ry TS D KRR i ArePRBY i tiput the

to, prapiderdeoghyOol tngnaesgtéarateylsoniitan Seeofigoleate paigthidenegiycoll HDAC
monplauRe Ardslyoxyethylene lauryl ether. Examples of anti-emetic

coatings that m be used i but are not limited to, fatty acids, fats,
s, sHATLE STROHTA D AN L NS AR A g ety dne of skl
Exeimtﬂe@@f amdl igdadingmehatsnkagve inséd mtligdes bftcareonpfdinitding, cancers.

hydeRxiyptby Gellulesie. madian i Grearbaxymeinyineldasgibpely ety lenetmyaabunts

400q ?WAC@{%O&%?C ga&gepggghglate Ifo I a mlnlﬁtratl?n is des ollhtlajes Patent
e co nI row edina composmo}ﬁ that

salt (0] ( mgoun m %y optiona
profe®icitirBneid ey 5en%%nr$?é of¥the KiGvach’: FBAEPAHBte cthal- entitled
compm}mommb@ﬁﬁmm}aﬂedxmmnwchbmmg INHIREIGRE)Sfitsd October 24,

integyiy 'le’iib% Rlomae and HRIRATES NeAGHE;FANRAMAGYINhe, KILesHas g for an

The com ition mai/ also be 25 formulated.in combination with an antaci

oth&RY H‘ﬁ GBI €D UL KECEHRIG 1S {RE BIEEEH SN ﬁFa?FSC“bed
alsobadddemisteredathescdivipbhentrofrahae kxipsuspénasion, Aspreforahfgrount to

Spr'uaiﬂﬁm@tae%nwmprfti}eeukﬁ}pﬁ SHURIEIEY RRHIGRANOEQABHIEISEO INmilligram per
addltlgn to the (?(itl mgé)unds sucrosF asa %%Est%rg agﬂedﬁ'([: aanngncer ealrnal nges
3

preservats %s and colorln S'and flavors.

mh.laﬁtmfbn%hw% ltﬁ&ap%a'ﬁ%éﬂ%a&ﬁéﬁ%er% Pagite AieHUPR MaebRuS-dame/m’
the qokEsienit inyention, ncudes mgaimpasitiontcinmprisingsuHBAGziRRibidEbout 30

such a5rfah&xay BY(AB@%U?Z’%P}Q ﬁu%&ﬁ é%ﬁ RdRG,: 15 mg/m about
hydroxam|c2a0|d TSA, and SAHA ( N (ﬁB§24 P D 1-1); carpo>8/her preferred

20 i sueiras Pl hesic VlstBic, %matz@% nifLERRBIC D

benzagnide® sdohnigeNizdedy|dialifd mgdlMgbZVGQ spag(idesisutH am/m’, about 1.5

trappxins, ﬂ%ﬁ@%@% %Q@rﬁoﬂgﬁf&@&ﬁ 3shgrEhabuiaty Acies; Aewieng/m?,

tetra}??ﬁtdf “iaé' %%U“a TR }L y %é{/ﬁdecﬁ%ou?oe%ymg}%aabout

cycflc pepf mino 8- oxo epoxy anby moiét

F|g7]!ng\(%arimﬂJPé¥?9tp7réf€Fgé‘H HBW ognaIssIterdS IS, time Peﬂod for example
daily, every 2-6 days, biweekly, monthly, or in one aspect, weekly. In preferred

embodiments, one may administer HDAC inhibitory compounds of the present invention
orally, although one can also administer by intravenous and intramuscular injection. In one
embodiment, an HDAC inhibitor such as MS-275 is administered at 2 mg/m” orally weekly
for 3 out of 4 weeks or 4 mg/m2 orally biweekly.

An EGFR inhibitor-containing therapeutic composition compatible with the
methods of the present invention includes a composition comprising an EGFR inhibitor.
Currently there are two main classes of EGFR inhibitors: anti-EGFR family tyrosine kinase

inhibitors (small molecules) and anti-EGFR monoclonal antibodies. Examples of small
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Preferred amounts of HDAC inhibitor to administer may be chosen by one of

skill in the art, and include amounts known in the art to be efficacious for

treating cancers. Examples of suitable methods to treat cancer with HDAC
inhibitors and suitable amounts of HDAC inhibitors to use are known in the

art, such as, for example, in U.S. Patent 10 Publication 20040132825, U.S.
Serigd bt k0169216 28 HRagepa os E ik renttigr bR DS, @F SREAT IGEtinib

CANRER X! ZDIOE INURL ARRCISAOCGer 2 O WHIPHR  e. porR-

mcorporated hereli reference in Its entlrgj)f/ Suitable dosm oran HDAC

inhithesHincRbEEYeS] ]Q %@W%ﬁ%l i“hE& Fodthat WB&RMBWBP%@GF receptor
dedaribbd riavessible dobibinentsids dh 65& 1isted thexesnbatid EGHR owh Hieitigeayt.and a

sA %WW%@V%M&%MW%@MQ@ $1943 (ﬁpﬁrﬁﬁﬁHAB ﬁaiﬂﬁﬂégeSE%amples of

minimum_of bout 0,01 mi re

T a et G S STA SRS e, S

mglanetabout ADEME- 2HHGt (O12oavdzedhid laBSh 90 anigedbeud M@?ﬁ@%xzbiamgciﬁc,

abcmﬁ'ﬁ ORIE)2, miagupte@té mg{maﬁ;diﬂzab@du{cgmmm,hamgtsab'étmgﬁnyzme same

out Mc, a naano

mg mg"ﬁ“'ﬁ ?ﬁ%(%gsn%e mﬂl %Hatgff}%a% anc ligg%ut 90‘%9‘5 nhibitor s
10 apotsfiimth g ﬁﬁﬁt‘égbut%%gﬁﬁzin@tﬁ’é? Bfe@&?@dl%%%fg HSTstRRY be

incleidseatigudr@. dfrsiglini fteboeytadh migda 2maboud tkhawg /i Zheadvotat He Bfficacious for

mg{EEZm?gb&HEIZJJ}%BZ ﬂﬁf&mezdgsmg/ Wa@%’ﬁl@ 1%9[4% \gﬁ’pbg ﬁlé &Bg@%lready

about 4 mg/m2, about 4.5 m%)mz about 5. mg/m2, about 5.5 mg/m2, about

6 nfgiRESIECE &8 AGRRZNBEAE % AgHHES G ML OB TG A SNopRdisted below
dosing lamvedouhower Znytinhes pérvthbiomestherdple 2Sadailysasveity @& Baiysbitors

15 biwgekiviapeniiyu ek b SaFRSAEGkMERKIYe dpiRmas tmhogumleﬁt%pe@ample
maYHaS’E'”PR%LW%&A%“‘“&% ﬁ RARINGS OEEQ%%&?S‘?{B/H}%%‘{A%PB& et al.,

although one can a 130 administer élntravenous an ntramuséu ar injection.

In cﬁ@@tlé%SQ&ﬂﬁQﬁiTéﬁ%%A@nM it e HEARMIR BAS MEN I ATsfe Ry filed
mgmnzerally eeEklwHieh 3olicofpbratee keeimdbngébZaraly biverictyy 38 Areferred

EGER, IR aiaantainipg el &mRestian comBaiose WthiNe maximum of

methods of the present invention includes a composition comprisin

20 £ GRIRRABIOR T SR SHC ERRES REAIFPERa QBB P R B 45000 e
antrBEGHR familydytesiné0kina seg.inhibitds tgnvall ntolact(e8)ragichbmiti- EXORFR and

mOQ&Ql@E@é?&%b%B%l@%?Q{%E&ﬁmb ﬁg mmgsdglﬁh&%%m i)ooo mg, about
ecCl ersi Oors su as example Itunli
A b e e e e SRR

EGFR- %@.ﬁ@m%mﬁm@cmmm lémﬁ ABEKi5mg; 2bmA N0 mR: about 150
25 (humgnitsa208c@piabout 250 mg, about 300 mg, about 350 mg, about 400 mg, about 450

mg, about 500 mg, about 550 mg, about 600 mg, about 650 mg, about 700 mg, about 750
mg, about 800 mg, about 850 mg, about 900 mg, about 950 mg, about 1000 mg, about
1200 mg, about 1400 mg, about 1600 mg, about 1800 mg, about 2000 mg, about 2200 mg,
about 2400 mg, about 2600 mg, about 2800 mg, about 3000 mg, about 3500 mg, about
30 4000 mg, about 4500 mg, about 5000 mg, about 5500 mg, about 6000 mg, about 6500 mg,
about 7000 mg, about 8000 mg, about 10,000 mg, about 12,000 mg, and about 15,000 mg.
The dosing will be over any time period, preferably monthly, more preferably weekly, and

even more preferably daily.
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family) reversible inhibitor, such as GW2016 (targets both EGFR and

Her2/neu); and a 5 PAN-HER irreversible inhibitor, such as CI-1033
(4-anilinoquinazoline). Examples of monoclonal antibodies include C225
(CETUXIMAB), ABX-EGF (human) (Abgenics, San Francisco, CA),

EMD-72000 (humanized), h-R3 (humanized), and MDX-447 (bi-specific,

EGFR- C&ﬁ%herﬂﬂ;ammﬂc 6@énﬂ@smg1ﬁtscampwdﬂnaldw@&ﬂm@ds of the present

SUb% yo}hﬁgr %%},%u J)E{Q'E% QﬁBV'E\{naI% Itlnﬁlb Ane, &1l tﬁ%b £\ intramyscular

FR inhibitor is 10 g /or er ot|n| Preferre

partlcu re
amBl]?Ft%O&f %G’F??emh‘i’ﬂf%?% RGN ?%t’é‘P‘rWé‘V bgegeéﬁﬁé‘éﬁnﬂys&‘i’é“&?%ﬁqr?ﬁw ma
art,bmhd ioiChbdet n000ntg kinowpeinvbek ariitaupehefficabioiisdar ttre&ifRaotkiebitor is

5 Ca%&ﬁ%@%@ﬁ@a@ﬁﬁm&@& %&E»%F ﬁdﬂhﬂy%yﬂkp@a@elqoﬁmlﬂéfi‘lﬁ‘ﬁ?&)\[hment the
esta Igl)l.)ls)hed for that EGFR inhibifor, cribed in such documents as those

listddPHASWS SR 1 ‘%Wefé% Mpied 8P Lt B FiSthSEs to treat
cancer wilteR@FRfinthisitors WhigihdoswidabiestameontdHOEG FRintitsitord/eo EGFR

ggggﬁrﬁlmm Bitﬂéﬁlﬂﬂwiﬁui(ﬁmﬂaga/uf@zhﬁmﬂlﬁ Jﬁ)érﬂ&ﬂeﬁnﬂff@dw (Elmbimtimn the art,
1 4, U r . 44, \Webster et a it
CORPBETONANS He iR AR EaR e PR R oy oot
10 Augss 377 S0L0 dieH 7S Herrporetied Hekan By rsteratadal ferairs s vaeks. for
preférad amauni tovacks)ifistéoor 3reatkitfoindodesracminimbiaf efeakouidiSabout 4

mg.204 & MXHINE QE4AQ aBPYbAR: QQQeéEQ f%PQb%%P NClIAE FBNIER LROWRRRS, for
about 20 mg and about 15 OOO mg, .about 40 mg and about 10,000 mg

b gDy i SHAREDI0 HiER bR EIb e S SbAlP SoBb g Salsbbout 40
180Mewirsarndd boutbdB0 0 g cdibo UEHROB g ambibibeys tah000 F{ghRboubi@B0may be

15 mg@m@hsnahﬁ@ﬁlmgada@@%&(a@sm @eﬁ!oab@mlmm oa@@ym{%ormpaﬂsds (ie.,

ZBSE:? 1n1s atpg]li E‘é liporsunts I]':'EE 6{%1 lt)é]f R%Sbogetlils% 0° ain are

mgelél%lk@swe mghea%aedieorw ba@@tﬁwmdrhﬁg Oa%eﬁﬁlsbenrﬂg Yhoue smgude for
mg abhinutdaOOfengbabh QU5 ¢n gh@ld Outay Aonghoalb @ W yS Gomabewalsalily8d0r about

mg 6%9§th§15909{'19 a%%ﬂt %QQH&Q’aa\QQéE eg‘ﬁioangf %P%JGQQQNMS 61139 %out 2 and a

1200 mig, about 1400 mg, about 1600 mg, about 1800 mg, about 200
20 apdid 2‘266%5“ AB3tt %E@é‘%&"%\%‘tﬂl 56 AR, %B%Et“?éb% g’ aB‘B’du”t ?66‘6* for
mgabbot 85600 iy, aboutt30e4ROXmghabctitndsl) fagaadoutlSeegkmipr about 15

abquééi@%mgoabww@%o 3% 5ROYE GRRMEr ARALSET ARG AR 8G00ecks,
cPPu ]3199? mg, & about 12,000 mg, and about 15,000 mg. The dosing

wi II e over any time perlod preferably monthly, more preferably weekly, and
even mor&Tpfeterastycarity. 1B i oh e mpidainehthopreseiaynaertipidastude cancers
25 EGH wbibpieiytiab mpanacsiaf tha piaseiMrly any cancers (tumors) that express EGFR.

A preferred cancer to treat is a cancer that is resistant to EGFR inhibitors and in one aspect,
can be an epithelial malignancy that is resistant to EGFR inhibitors. In an EGFR inhibitor-
resistant cancer, the cancer can include tumors (cancerous cells) with little or no gain in
copy number (low/no gene amplification or polysomy). tumors that are low expressors (in
30 the lower 50% of an appropriate scoring protocol, as in PCT Publication No. WO
2005/117553) of EGFR protein, or especially a combination of low/no gain of EGFR gene
and low/no expression of EGFR protein. EGFR-resistant cancers can also include tumors

that have low/no gain in EGFR and are P-Akt positive, or tumors with EGFR gene
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invention orally, although one can also administer them by intravenous and
intramuscular injection. In one embodiment, an EGFR inhibitor is gefitinib

and is administered orally in a bolus of about 2,000 mg once per week. In
another embodiment, the EGFR inhibitor is 5 gefitinib and is administered

daily at about 250 mg per day. In another embodiment, the inhibitor is
erlatingnfandds asiministereshoraly ahabeub-LHa0 nRgpes dBGIReHads.af tineers can
in which minister AC inhibi FR inhjhitors are either. .
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weeksirTchfer ﬁh&ﬁﬁéﬁﬁﬁoﬁ(@@&&siﬁﬁéﬂ%@dﬁ@é}%@&% a@%&éﬁ@&ﬁ doRiBEQEssitive
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inhiBie) CRISSE fektls aydfaranetndikpistiftitrnersitresaion fag ercer that is
detdeniné t-doy anepohdkill delithadirts and-snellidelfamabouta day, for about 2

days, for %Q%ngﬁy%fffflreEfp&éhtﬂ’ig@eyl%i’oipEIQQ%QQQyIﬁeJﬁ)&dat%%atGaqﬁﬁ%nt with

for about a week, for about a week and a half, for about 2 weeks, for about 2

and'3 SRR RIS TSP EBO P W SREPFSF O G SRS At sl AIe iReKangst cells
abousiganedksafoleaab out SEAER«snfabitisockBpweeksadonzibeung Wedks, fatient a
abauihdfnaaskss for aheuld amyeeks: fanakpiiRO-wReksS:idar RREAR2 at least one

we Lfs%brflor et:)aoclé% :J)’Osoevrlza A r anci)fillttoA' 0 Wﬁeks’ € edctfiQ/re agr?llcj)ﬁr? 2 g\f(.a%ksﬂclﬁarapeutic

Preferred cancers 1o t the methods of the present ivention inclu
carfergossah s aPE epRtACkat rABfiGRHRCiBBIPAAE particularly any cancers
(tumors) tita¢ exypiessdE (hEResénprefeited cangdes tactidatisadddaocarstiatdsnprising

reSitﬁEaQIeB) ﬁ%ﬁdﬁﬁﬂg'%’é @Jﬁ‘&!e'{‘ t%nﬁr@tﬁpﬁ ggnsmtp GADE @J)tlh_%@tance to EGFR

malignancy that is resistant to EGFR inhibitors. In an EGFR inhibitor-

resiSHR ¥ander MERogtes RARIhErHE R HRs Qe ARt ST itk hitre Bt are
no gaididinveopyem mberndiesrosigemnssam Bifidation orop dhysomy Y duenenspthain one

aredwoaxRERSSAES( 39 thellawer BRY%AaNraPRIRIIALS SEQERdRIetecah EGFR
as in PCT Publication No., WO. 2005/1175833fo EGFlﬁlﬁ%Ienir;,

mhibitor, compyises: a3 detecti am umor ¢, oa[[iggp ede;%::ll\ésted a

a combination 811" FO\_N/I’] gain OP%BEF? gene andad iow/no expresglon Oft%

proteval efamRlftssiseart chnepideran aloy thénate terpins (At Rageniower a level

gainfipdhtsdri anthakeide Akilp@sivieia oot usrepsoIHGER Ffnge M@ comparing the level
of EGFR gene amplification and/or polysomy in the tumor cell sample to a control level of
EGFR gene amplification and/or polysomy selected from the group consisting of: i) a
control level that has been correlated with sensitivity to an EGFR inhibitor; and ii) a control
level that has been correlated with resistance to an EGFR inhibitor; and c) selecting the
patient as being predicted to benefit from therapeutic administration of the combination, if
the level of EGFR gene amplification and/or polysomy in the patient's tumor cells is
decreased relative to the control level of EGFR gene amplification and/or polysomy that

has been correlated with sensitivity to EGFR inhibitor, or if the level of EGFR gene
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19 amplification and/or polysomy, but that are P-Akt negative.

EGFR-resistant cancers can also include tumors without mutations in EGFR

that meet one or more of the other criteria for poor or non-responders as

discussed above. In another preferred EGFR-resistant cancer, the cancer

preferably comprises 5 cancerous cells having a reduced level of E-cadherin
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comprising the step of evaluating the cancer to predict senanmatﬁo or for
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an'E %ﬁe%ﬁl}gi gsrlsggrrlﬁeﬁ)s;é%%lgc‘?e]fl}éﬁ%rin a sample of tumor cells from a
patient tolbaniBes grabedifas it BnmpRACAYAlBT RS BpFABeRidPhIBWR AL Rsresistance
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amplification and/or pol)fomy in the tumor cell sample to a contr
20 ECEY 98P E UMM atioh ANt AP ISOIL iy e RO bR TR ol S Rambikiifiof
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robt R LA ALt B AT £ L, R AL v LI rgrert

anfymlﬂcﬁﬁm%/@ﬁrpmyg@wmftmm e el ofsat least one component of

25 TF8’s expression in the patient's tumor cells is statistically increased compared to the
control level of at least one component of TF8’s expression that has been correlated with
sensitivity to an EGFR inhibitor, or if the level of at least one component of TF8’s
expression in the patient's tumor cells is statistically similar than the level of at least one
component of TF8’s expression that has been correlated with resistance to an EGFR

30  inhibitor. A preferred component of TF8 to detect is ZEBI.

Suitable methods of obtaining a patient sample are known to a person of skill in the
art. A patient sample can include any bodily fluid or tissue from a patient that may contain

tumor cells or proteins of tumor cells. More specifically, according to the present invention,
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decreased relative to the control level of EGFR gene amplification and/or
polysomy that has been correlated with sensitivity to EGFR inhibitor, or if the
level of EGFR gene 20 amplification and/or polysomy in the patient's tumor

cells is statistically similar than the level of level of EGFR gene amplification
and/or polysomy that has been correlated with resistance to an EGFR
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evaluating the cancer for sensitivity or resistance to an EGFR inhibitor may
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and selecting the patient as being predicted to benefit from therapeutic
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expression that has been correlated with resistance to an EG
odily fluids suitable for sampling include, but are not limited to, blood, mucous, seminal

15

20

fluid, saliva, breast milk, bile and urine.

25 In general, the sample type (i.e., cell, tissue or bodily fluid) is selected based on the
accessibility and structure of the organ or tissue to be evaluated for tumor cell growth and/or
on what type of cancer is to be evaluated. For example, if the organ/tissue to be evaluated is
the breast, the sample can be a sample of epithelial cells from a biopsy (i.e., a cell sample)
or a breast tissue sample from a biopsy (a tissue sample). The present invention is

30  particularly useful for evaluating patients with lung cancer and particularly, non-small cell
lung carcinoma, and in this case, a typical sample is a section of a lung tumor from the

patient.
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30 inhibitor. A preferred component of TF8 to detect is ZEB 1. Suitable

methods of obtaining a patient sample are known to a person of skill in the

art. A patient sample can include any bodily fluid or tissue from a patient that

may contain tumor cells or proteins of tumor cells. More specifically,

according to the present invention, 21 the term "test sample" or "patient
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of isolated cells, is defined herein as a 15 section of an organ or tissue of the
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fluid phiained by a0y eibed Fﬂgﬁ‘me fl%tﬁﬁ‘n%r iculps dedily,f lHédséth)ﬁed and then

sampled. Bodily fluids suitable for sampling include, but are not limited to,

20 blo‘iﬂ’&t?’rﬂﬁ%wg’ %B?ﬂ'?ﬁaff’fﬂ{? igctiomighhyedizeriomeilie RiRBe R Adarsst gene:
general, the: pagfiptedigpd¢ilencoeliictistive of bedilydtomlingdeltetetttsased onion is

the,ase@asHUItY AN BBt G tsl,@a%gamgmiﬁsq&am%ﬂ@éuamlﬁ%y involves
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ex g%lp ce 11|1 r8 ra < B, ligopu evaﬁlJ QL rget p ynuc?eotl e gqarget nucleic acid
under conditions where the probe and its complementary target can form stable hybrid
25  duplexes through complementary base pairing. As used herein, hybridization conditions
refer to standard hybridization conditions under which nucleic acid molecules are used to
identify similar nucleic acid molecules. Such standard conditions are disclosed, for
example, in Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring
Harbor Labs Press, 1989. Sambrook et al., ibid., is incorporated by reference herein in its
30 entirety (see specifically, pages 9.31-9.62). In addition, formulae to calculate the
appropriate hybridization and wash conditions to achieve hybridization permitting varying
degrees of mismatch of nucleotides are disclosed, for example, in Meinkoth et al., 1984,

Anal. Biochem. 138, 267-284; Meinkoth et al., ibid., is incorporated by reference herein in
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the breast, the sample can be a sample of epithelial cells from a biopsy (i.e.,
a cell sample) or a breast tissue sample from a biopsy (a tissue sample).
The present invention is 30 particularly useful for evaluating patients with
lung cancer and particularly, non-small cell lung carcinoma, and in this case,
a typical sample is a section of a lung tumor from the patient. 22 The copy
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primer, or other detectable marker), by any suitable method, such as by
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present invention is .accom Ilshed usin d3rgbr|d|zat|on assa%/s Nucleic acid
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COﬂ | IOﬂS rere I‘ttO Sta ar |za lon conditions tinder which nucleic aci
mdRRe B Ard sy {@plude hybrldlzatlon at an ionic strength of 6X SSC (0.9 M Na") at a
25  temperature of between about 30EC and about 45EC, more preferably, between about 38EC
and about SOEC, and even more preferably, between about 45EC and about SSEC. These
values are based on calculations of a melting temperature for molecules larger than about
100 nucleotides, 0% formamide and a G + C content of about 40%. Alternatively, Ty, can
be calculated empirically as set forth in Sambrook et al., supra, pages 9.31 to 9.62.
30 The hybridized nucleic acids are detected by detecting one or more labels attached to
the sample nucleic acids. The labels may be incorporated by any of a number of means well

known to those of skill in the art. Detectable labels suitable for use in the present invention

include any composition detectable by spectroscopic, photochemical, biochemical,
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identify similar nucleic acid molecules. Such standard conditions are

disclosed, for example, in Sambrook et al., Molecular Cloning: A Laboratory

Manual, Cold Spring Harbor Labs Press, 1989. Sambrook et al., ibid., is

incorporated by reference herein in its 30 entirety (see specifically, pages

9.31-9.62). In addition, formulae to calculate the appropriate hybridization
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temperatures for DNA:DNA hybrids are 10EC less than for
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25 ionigosicargtih af KXnSiIvde OsPebifiNd@nualei acid sequence flanked by (i.e., at the 5' and/or

the 3' end of the sequence) additional nucleic acids that do not normally flank the specified

nucleic acid sequence in nature (i.e., heterologous sequences). Isolated nucleic acid
molecule can include DNA, RNA (e.g., mRNA), or derivatives of either DNA or RNA (e.g.,
cDNA). Although the phrase "nucleic acid molecule" primarily refers to the physical
30 nucleic acid molecule and the phrase "nucleic acid sequence" primarily refers to the
sequence of nucleotides on the nucleic acid molecule, the two phrases can be used
interchangeably, especially with respect to a nucleic acid molecule, or a nucleic acid

sequence, being capable of encoding a protein. Preferably, an isolated nucleic acid molecule

25



25 temperature of between about 30EC and about 45EC, more preferably,
between about 38EC and about 50EC, and even more preferably, between
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found in Hature. As suc WE06iated" does not necessarily reflect the extent to
which thdhorseEbrRdimes|dbeRates v the dry pRITetRIGUtInBE ide s teat thdetecting
moleetierdbas nohinbinde atganhiiieh gefodifieado@nienhiteectiromegeesddn of E-cad

Which/the BufisifACI MAechie s fBrad pRasie; RalynUa|eRUACSISHED A%he term

those used in a method of the present invention to detect aenes
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25 inciudes pritkiigeReneasured by any of a variety of known methods in the art. For RNA

expression, methods include but are not limited to: extraction of cellular mRNA and
Northern blotting using labeled probes that hybridize to transcripts encoding all or part of
one or more of the genes of this invention; amplification of mRNA expressed from one or
more of the genes of this invention using gene-specific primers, polymerase chain reaction
30 (PCR), and reverse transcriptase-polymerase chain reaction (RT-PCR), followed by
quantitative detection of the product by any of a variety of means; extraction of total RNA
from the cells, which is then labeled and used to probe cDNAs or oligonucleotides encoding

all or part of the genes of this invention, arrayed on any of a variety of surfaces; in situ
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but rather includes the coding region and regulatory regions associated with

the gene, but no additional genes naturally found on the same chromosome.

An isolated nucleic acid 25 molecule can also include a specified nucleic acid
sequence flanked by (i.e., at the 5" and/or the 3' end of the sequence)
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ang/((}h%i%grgﬁ())rnent of TF8, such as, for example ZEB 1 in the cell. As used
herein, the térm 20 "expression,” can refer to detecting transcription of the

gene and/bpretbetalignytaangiddiganal method of the invention, the level of E-cadherin

25  expression in the tumor cell sample may be compared to a control level of E-cadherin
expression selected from: (i) a control level that has been correlated with sensitivity to
EGFR inhibitor; and (ii) a control level that has been correlated with resistance to EGFR
inhibitor. A patient is selected as being predicted to benefit from therapeutic administration
of a combination therapy of the present invention, if the level of E-cadherin expression in

30  the patient's tumor cells is statistically similar to the control level of E-cadherin expression
that has been correlated with resistance to EGFR inhibitor, or if the level of E-cadherin
expression in the patient's tumor cells is statistically less than or reduced from the level of

E-cadherin expression that has been correlated with sensitivity to EGFR inhibitor.
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10

of the protein encoded by the gene. To detect expression of a gene or protein
refers to the act of actively determining whether a gene or protein is
expressed or not. This can include determining whether the expression is
upregulated as compared to a control, downregulated as compared to a
control, or unchanged as compared to a control. Expression of transcripts 25
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(IHC), immunofluorescence, fluorescence activated cell sorting (FACS) and
imPREASH %Pé%gécﬁ%?ﬁ%wobﬁé%cﬂ%ﬂaé%é(ﬁ‘i&é?féé’%?‘ﬂ?é Hipiagion. which
epigarmaugeonvidyénciar receptardE Wtk )eisitbagheriBGARMiTHTSGe0es & el that is

15 Known| Qté[{ile%%trgggt g P%@Hﬂ‘; b fder ”B%”k ACCES 'Oé‘et NQined i%ch‘gn the

25

30

(incorpora erein by reference), Tor examp Ucledtids es an
antibudibsrdasaise IRV@wﬁgmﬂwmﬂtfmdemmbﬁm azélptmbesannmample 1s

EGER. ER&?Q@%@@emg-lt:(gc(lzgg;t)ﬂgqgWl%%&?%‘lé&ﬁg}e m%ﬂpgn%odlment
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omy in the patient's tumor cells is statlstlcaliy simila
gene in >40% of cells); and (6) Gene Amplification (GA), defined by presence of tight

EGFR gene clusters and a ratio gene/chromosome per cell >2, or an average of >15 copies
of EGFR per cell in >10% of analyzed cells. The present inventors have found that patients
with high gene copy numbers or a gain in copy numbers (e.g., gene amplification and/or
polysomy including high trisomy, low polysomy or high polysomy) of EGFR and/or HER2
are more likely to have a higher response rate to EGFR inhibitor therapy, a lower rate of
progressive disease, a longer time to progression, and a higher rate of long term survivors.
The higher the polysomy or overall gain in gene copy number, the better the predicted
outcome. The present inventors found that the presence of HER2 gene amplification and/or

polysomy in patient tumor cells confers a more sensitive phenotype to EGFR positive

28



5

10

15

20

25

30

to the control level of EGFR gene amplification and/or polysomy that has

been correlated 20 with resistance to EGFR inhibitor, or if the level of EGFR
gene amplification and/or polysomy in the patient's tumor cells is statistically

less than or reduced from the level of EGFR gene amplification and/or

polysomy that has been correlated with sensitivity to EGFR inhibitor. In
andtitientalte snaretiontadeptionak pritio ot edny epriony e valgfbetter outcome to
E-¢asihietifo AR EXRIERSIQ INpihiR A mAVi seH SamMle Ay ISERMPANRIJP Rimbers).
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R inhibitor, or if the level of E-cadherin expression in_the patient's tumor

celf§ i%@lﬁ%@ﬂcaﬁ@/ feBtefrarforPhadiosdtr din 18Rl P st B-gsfahiyigd from control
expiesso ntiaibasone patearsalatad] Witbssemsitviy b ekkhintikBimitizé th EGFR
ano l%halftefnate or adgiﬁclnenal r@ hod qf the inv%ntion e level of

component of TE8. Preterably 25 1. Rxprassion in the time €8H1§é%lp?£ maiched

maydye dainparerdtding ¢otropréesis|iofanwrg e pipesretisteidraskindnals” refers to
selegtedifim @ AeanviohlavRliabhag.aReR SAHelater Wt IGERIEMIBS Which are

EGFR inhibitor; and (ii) a control level that has been 5 correlated with

resistahice s Hs FPmRfbieY. & JHmORt§E0REhe Kebrat BRHE pretfiEt&BPle, control
bengfititroan taenapauiiacadminist atioehofosbeemhination theragy &f dheler, age, race,
present invention, if the level of a TF§ companent's expression in.the
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coingoidnats erprebsigatibet as. baeeesoredatendiiinsiesistanmeetiton EG FRurticular
INhIRIQEL Qs ITEREI QYRR i DI EATBP PRRISIS SXAESRINY). TR REHEN SohBhol level,

tumor cells is statlstlcally%:eater than or enhanced from the level of a TF8
coMpientreMeRpPREEITNtharHAs hErtvidirs afe PR <k ABtivity tatelG e same
inhikiteer Morerspeaificalinprecondingimbbe @raseienventionag feahtidiom control

level" is a control level of gene lification and/or polysomy, and/or.gen
ARSI WHER EAA SIS SO AL 1€ ortel TR, <=0 b
sedsitivitined BGRRdwHilittriotie lavebuhsiisld b omieatedywithropsistatcestablish a

EGER SN Fb‘?@ﬁﬁ%ﬂégﬁ?&}iﬁﬁﬁ%ﬁfféﬂ%%@%%@ﬁ the 6RNEQ!Rient). The
baseline level of gene amplification and/or polysomy, whether a patient '
Saﬂﬁgﬂlésisobtamed from the control samples are statistically processed using any suitable

method of statistical analysis to establish a suitable baseline level using methods standard in
the art for establishing such values.

It will be appreciated by those of skill in the art that a control level need not be
established for each assay as the assay is performed but rather, a baseline or control can be
established by referring to a form of stored information regarding a previously determined
control level for sensitive and resistant patients (responders and non-responders), such as a
control level established by any of the above-described methods. Such a form of stored
information can include, for example, but is not limited to, a reference chart, listing or

electronic file of population or individual data regarding sensitive and resistant
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more likely to be sensitive to or resistant to EGFR inhibitor therapy. In one
embodiment, patients are classified into patients are classified into six
categories with ascending number of copies per cell: (1) Disomy (<2 copies
of both targets in >90% of cells); (2) Low trisomy 20 (<2 copies of the gene in
>40% of cells and 3 copies in 10-40% of the cells); (3) High trisomy (<2
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(e.g., patients having no or low gain in EGFR gene copy numbers). The
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gebpdkaNssiipiion er dianslatoetfisisefectieduRasedconrting saryilechidpesdm@ound as
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pa ient to be evaluated. Brefera Y, the ethod 1s the samémethod that will

betagke aoizivaloates thréesarpteripohadpatienthdntbe prefeiretiaebiodifitbeinatural or
th%&‘@féﬂ@ %Yﬁé&ﬁrﬁi?‘i@bi&%@&g&ﬁm ﬁ@ﬁé&rﬂﬁ@ﬁ'hw&ﬁ%&@%& .,”até)ailps?, a reversal

evaluated. In a preferred embodiment, the control level is established from

coﬁfrdf(’%fé?ﬁbl@ tRaharetisth %&fi’érﬂg B CEIEnTSS IKRBRPIRS heSHERiSiAgYYists can

sengitive tedc @b Rol Gnkibiter ahy cop@spaechriacyRMsamnpleEwerdd (including
20 obtabined from %]go&)ulatign of m(?tctheéj dindividuals. ab)ccotr ing to the prelsetnt that

invertion, the phiase "atch&d individuals” refers i & atchingof the= <="o" =

conptrolidasividudigonstivecfiedis of one or more characteristics which are

suitable Qe BRCHFEIAIITYL FOWIRDS LA HRTT Ol CKEMBIFiced using

control individuals can be matched with the patient to be evaluated on the _
bagiigrysididalaovact i gittany rslevamasisgRiaf Bestttbgicaftatgoriesign
thahimayaffeclibedsaspingsafsiigl ¢oaEQresent invention are disclosed in Maulik et al.,

25 1997, Molecular Biotechnology: Therapeutic Applications and Strategies, Wiley-Liss, Inc.,
which is incorporated herein by reference in its entirety. An agonist or antagonist can be
obtained, for example, from molecular diversity strategies (a combination of related
strategies allowing the rapid construction of large, chemically diverse molecule libraries),
libraries of natural or synthetic compounds, in particular from chemical or combinatorial

30  libraries (i.e., libraries of compounds that differ in sequence or size but that have the similar
building blocks) or by rational, directed or random drug design. See for example, Maulik et

al., supra.
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individuals and the patient (e.g., preexisting conditions, consumption of

particular substances, levels of other biological or physiological factors). To
establish a control level, samples from a number of matched individuals are
obtained and evaluated in the same manner as for the test samples. The
number of matched individuals from whom control 20 samples must be

obtained o gstablisha suitable conkey, Iau@e(e(gnpampuiﬁi@a) 8RNsPethesized, for
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tumors/patlents or ang other source of data regarding control level gene
i

anfRAHSHS PRS0 Sy ST geilir iR aRRELS B al sradibanst e i virre
mefthrodioddhepretentcimdention includes the use of EGFR inhibitors, HDAC

inhibitors AQb@aBraaMIGhiBareohomnacdrisd hruing sHhsianialbosipilale: (a) a means
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use erein,i1s a com oun a ISC arac erlze |ty oggon e

(e. @X%&ﬁﬁ@ﬂaﬂté Eﬁa@}rélqnémé/ﬁ@ ]@ﬁﬁa‘ﬁc@%‘?sﬁﬁ%r&@ atﬁelmm@gi | BERvRSESFably
a netBrallviacabring@mteiercoaaioiein ofrednypaiied. Mate] priteuldr!y-aaherin

A9ARIRLGAN INGNAS AUhISADLITISGHIAR &Q{HH{?&%‘Q LRI RER UGG AN evel of a

nucleic acid that mimics or enhances the activit the natural or reference

20 cofBRManEHd 1D FHERTHBE ARV HAtmsiay Re R R} anlreditanie gt clude
of dmigfooe i clated!peptithey d edigrbionsdiactiorowbicktiim cldracterizedsblgdted from:
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referePGER Opagondx@session; (vi) a level of phosphorylated Akt protein expression.

Appropriate controls would also be included.

In one embodiment, a means for detecting E-cadherin, or a component of TF8, or for
detecting EGFR or HER2 genes or proteins or other biomarkers, can generally be any type
of reagent that can be used in a method of the present invention. Such a means for detecting
include, but are not limited to: a probe that hybridizes under stringent hybridization
conditions to a gene (e.g., an EGFR gene), antibodies reactive to E-cadherin peptides or a
component of TF8 peptides, and labeled probes that hybridize to E-cadherin transcripts or a

component of TF8 RNA transcripts. Nucleic acid sequences and protein sequences for
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15 described above. More particularly, an antagonist is capable of acting in a
manner relative to the activity of the reference compound, such that the
biological activity of the natural or reference compound, is decreased in a
manner that is antagonistic (e.g., against, a reversal of, contrary to) to the

natural action of the reference compound. Such antagonists can include, but
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Methods of molecular diversity are described. in detail in Maulik, et al., ibid, .
20 1 0 ABRIRUOMY SRR S RAEPhIN GG ES A R L apdap HBAGhIBRitor of
or the IEGHRINhilditor describbddiecein redgrBitther dragdealosgy sfibstEatiadlynhibitor

any{yoctiprph exhmhited QrRarfateed Ryihereference compound that is

ascribed ﬂéhﬁ{a?rg%ﬁgéfcg@?&m gund A MFAIHIRL GRRRURA NNy of the
under physiological conditions) or in’vitro
invention, and various uses thereof. They are set forth for explanatory purposes only, and

25  are not to be taken as limiting the invention.

Examples
The following materials and methods were used in all Examples presented herein.

Materials and Methods

30 Cell Culture, Drugs and MTS assay. Twenty NSCLC cell lines were used: squamous
(NCI-H157, HCC95, HCC15 and H441), large-cell (H460, H1299, H2126 and H1264, a
derivative of H460), adeno (Calu3, A549, H2122, H1648, H520, HCC78, HCC193, H2009,
HCC44 and H3255) and bronchioalveolar (H358 and H322). The NSCLC cell lines,
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(i.e., under laboratory conditions). 15 Another embodiment of the invention
includes an assay kit comprising: (a) a means for detecting a level of a
biomarker or a combination of biomarkers selected from: a level of

expression of E-cadherin; and/or a level of expression of a component of

TF8, preferably ZEB1; and (b) information containing a predetermined
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present invention can be conjugated to a or déetectable
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MS) were used at 1:3,000, 1;5000 dilutions, respectively. Detection used horseradish

25  peroxidase-conjugated secondary antibodies and chemiluminescence (Amersham

Biosciences, Inc.). The anti-E-cad antibody reacting with the cytoplasmic domain of the
molecule (mouse monoclonal, clone 36, Transduction Laboratories, Lexington, KY) was
applied at 1/100 dilution to sectioned paraffin-embedded cell lines. Antigen retrieval was
performed in citrate buffer using a Biocare Medical (Walnut Creek, CA) decloaking
30  chamber. Peroxide blocking was performed with 3% peroxide in absolute methanol.
Blocking was performed with Powerblock (Biogenics, San Ramon, CA) or avidin/biotin

block. After incubation of primary antibodies for 1 hour at 37°C the secondary antibody

(Dako Biotinylated Multi-Link antimouse, immunoglobulin with 40% human serum) was
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immobilization of a detection reagent such as would be used in any of the
previously described methods of detection. Briefly, a substrate suitable for
immobilization of a means for detecting includes any solid support, such as

any solid organic, biopolymer or inorganic 15 support that can form a bond

with the means for detecting without significantly effecting the activity and/or
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owing example describes E-cad expression in gefitinib-sensitive and
gefitinib-resistant NSCLC cell lines.

25 A set of 21 NSCLC and one uterine cell line using the MTT assay were analyzed for
their growth inhibition by gefitinib. Of the 21 NSCLC, six cell lines H3255, H358, H322,
Calu3, H1648, HCC78 had ICsy of <1 pM, whereas six cell lines HCC15, H157, H460,
H520, and H1264 (a duplicate cell line of H460) had ICsp of > 10 uM. This diverse growth
response to gefitinib was used to identify genes differentially expressed in this set of cell

30  lines.

Using real-time RT-PCR, a positive correlation was detected between the expression
of E-cad and sensitivity to gefitinib (r=0.76, p<0.0001). The highest E-cad expression was
detected in the most sensitive cell line, H3255 (ICso = 0.015uM) that harbors the EGFR
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cultures became 50-80% confluent. After 4 day incubation, 50 p1 of a 2

mg/ml solution of the tetrazolium salt MTT (Promega), dissolved in RPMI

1640, is added to each well. The microtiter plates were incubated for 4 h at

37C. The absorbency of each well is measured using an automated plate
reader. The data are analyzed using a SlideWrite program to 15 determine

ther R AT RIuphiCpdsliieis @ndaéastasiBletssand:-cad expression in microarrays
immunehis i . i re disr 19\ lysisbuffer ( TrisHCI
o e R T B RIS Bt on of E-
pofidl PepstitALD i dANaBkStisH) BResiceesi Py riaish, the Erafopgeviously,
assayomass usechfal piaidinteguantifidéRienpiesatai mivisatesti (39 -&0gg)iurebe However,

5 Seﬁ%@t%pylggb/ﬁlgggglmeﬁwg'E%%'él’lg% &O%E%@fﬂid%-%@' %Qp_ression and
analyz.e.dirl&/ Western blot L‘g]g% PVDF membranes (Bio-Rad Laboratories,
0 2

InCTRIEHIN I &S SATCARREEER KSBPEiospho-specific EGFR (pY1068),

(Cell Sigriéing iBeviaplyistehpmigire (e dxaressionod. E-cedbeand?Rs Adtinevaluated in

antib@@&ﬁlﬁﬁ@s&@?ﬁ@ﬁg@§4ﬂhﬁmg)lﬁmﬁmpﬁde§b&ﬁ%mﬁ%gectﬂ[hib (H520

Jose wsigma-Aldrich, #A5316,. Saint Louis, MS).wer edat1:3.000 1. .

0B g el cua(€ ARt S T LS BELAC R wi
10 pefoxRaaRRED Y SEEPEEHRA QA HitIBBJIRECETS CRBIFINARAIEScahwat in the two

(AmeeisiarelBiasciences, Inc.). The anti-E-cad antibody reacting with the

cytg}pigﬂl ig domain of the molecule (mouse monoclonal, clone 36,

Transducfion Laboratories, Lexington, KY) was applied at 1/100 dilution to

sectioned PRrSHIVEIREHHBY CSChiRes Denears ool diGissrasulaipm&aplfcules in
citfdté blffetl lisierg a Biocare Medical (Walnut Creek, CA) decloaking 30

15 charr?berlnPgrqm&gi@ab!W'mgrfms ilﬂ%f?ééﬂ&d wﬁmé"/wmg_rpafmw AbRAUMIRIng E-cad
methanol. cking was performea wit 0 rploc eni a
B B B e R o T s
378 e eeGndaryArdicoim/! - ey distitpkie dmaleniinR satiRiBugesatenin and E-
imaadnoegiebuisenithid086 Mimanserin) oasicaAepplietidar Beminidieat <1 uM

roQRREYRING§3LUgs his WASHedRyver- by SRRICAAN !, SUBRIRVICR 57, H520, H460
| b

5 ;
horseradish peroxidase enzyme complex and diaminobenzidine chromogen.

d
20 ThandifdbeSiflerk 8ﬁ%@ﬁr&ﬁ%}%h@&%m&%‘é‘f&aﬂﬂwt%%e%%%?éall,dffﬁsawmpafed to
covierstipisRN AP linver&(nthiPuaiiviztivé ReatiEimeoRTuRCR. thotahRpMway had

}/\r/]as?rﬁﬂﬁpaﬁf&é‘ﬁﬁﬁ'ﬂ eépk\é%@n%&@u%mts s&igtgrfgﬁﬁl%éfaaﬁwéé&@@%n)(-lDuring

e pre align a mples wer reated. wi ase-Ire a .
e e oA S TR Ok e it ang
theSE'T-PERIMesefonf fitncolB ey toriar RN, dahitiratioe ehTHmkad the highest
25 RTafPfeRnassaysprskpeereer dheskgithie miBRitieere RInBGROKItold) compared

(Q@Qf?é‘?ﬁtﬂémﬂr@e molecules, SIP1, snail, and slug.

The expression of TF-8 was confirmed using RT-PCR. A negative correlation was
detected between TF-8 expression and sensitivity to gefitinib in the 20 NSCLC cell lines
(r=-0.74, p=0.0002). This negative correlation between TF-8 expression and gefitinib-

30  sensitivity was detected in microarrays developed from the 20 cell lines (r=0.71, p=0.0004).
Example 3
The following example describes the effect of E-cadherin on gefitinib induced

apoptosis in NSCLC cell lines.
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GeneAmp 5700 Sequence Detector (Applied Biosystems), which allows
amplification and 10 detection (by fluorescence) in the same tube, using a

kinetic approach. Amplification data were analyzed by using GENEAMP

5700 SDS software, converted into cycle numbers at a set cycle threshold

(Ct values) and quantified in relation to a standard. Human adult-lung
(ClontechTheusffise)obrenlifinan satadurigerNm (Stratagent)dreil is&PaLC cell lines

stapdards ihaldhigapeimanswaliangdands werR et ale Gl OBe 00 W3 10 M
In each_experiment a no-template 15 control and was used as controls. To

ORLETAMBAA ROHAEOF Mo R ESRIASHE | EFHIRED AR ahibnRcet e
gendidied prositictavals dividecbbye tina tamohnt gererated. 4dbithéncrease in apoptosis

5 housc?keerl]‘?aieg% L %%%ﬁ%@e%é’lﬁﬁ@? IIIEE iy ;E@%ﬂ)? %5 '}EQ{E%V e?‘I%‘)';'notic
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Cy%lfe alysis. s were plated at a density o ce

in enwelrplitedfeCefinnideivas hirides it e ieredinmealidines dths, Hathd157 and
celisswgre 20 incubated for another 72 hours, after which the cells were
analyzed as described previous r]ﬁ The percentage of apoptosis was

ly, : L
estimated Forf e ShEILenHlelds: EXAnIPRS PPAREFSISWRNGExihiatinib was
desaiibed Bathepressiandergaibiinbsansdivie lard @editinibitesist@tad-encoding
NSCLC cell lings. 25 A set of 21 LC and.one uterine cell line using the
e Rh D SRE oL R G A RIS o KSR Bifence of
NIEIR @i dellckiemed3058litE5aTI43DD7 CHlliBe MasU8IECIOY S inE-tadand two

of ﬁ%ﬂm’ﬁlﬁh%ﬁ% sixesallines aﬁHh@ﬁﬁaM@Oanbﬁg%—m&jg-z%@ cell line
duplicate cell line of H460) had IC50 of > 10 M. This diverse %rowth

reéﬁ’c‘?ﬁ@‘étf‘& @’é‘t’i’tiﬁ T SRRy e ted ?aé‘ﬁ?ﬁfﬁé?fé%iﬁél’é‘ﬁﬁi&‘i’w %p?é%g‘é%? iyprified by
thisvset6f BRH. 3Qilghes cklsingisaabitimeaR WRCR e pOSHivRecBITSIaiQAdRSe]l line
detected betwee ression . of E-cad and sensitivity to.ggefitinib (r=0.76

B B e R S R R MR FRtween
celE(iR MBLES{ICY:c0DREM thhaffrarvdrii¢hec BEERxBas st atidna858REGFR

This RORINE AR SIRIQT MRS APIRsie iR RXRIGSSIOR IR ABITRYS to EGFR
developedfrom the 20 cell lines (r=0.74, p=0.0002). At the protein level,
exprELsin orliesrhaavpHerey Hieeserin Mo (G @lcress i mEs SRR I otas detected

anal\sisstbashunreviaustyittheggwas no correlation between EGFR

oressp e ST BT o A el uan A0 e

resistamoe fglgemmﬂgg:qle'gp@(jﬂvaﬂwpoptotic to viable cells was detected in both the cell
lines, H157-Ecad-8 and H157-Ecad-3 (8.8:87.8% to 21:69% and 43.5:48.4%, respectively)
as compared to the control cell line H157-GFP. Response to gefitinib was further enhanced.
Cell lines were treated with 10 uM of gefitinib for 48 hours and apoptosis and necrosis was
evaluated using annexin V and propridium iodine. Six and thirteen fold increase in ratio
apoptotic to viable cells (8.4:87.4% to 31.5:55.3%; 8.4:87.4 to 49.8:37.8%, respectively)
and three to nine fold increase ratio necrotic to viable cells (11.5:88.1 to 26.1:70.6;
11.5:88.1 to 52.9:45.8) was detected in the H157-E-cad-3 and H157-E-cad-8 cell line
compared to the control cell line H157-GFP when treated with gefitinib.

These data indicate that restoring E-cad expression lead to an increase in apoptosis

and it restores the effect of gefitinib on cell lines resistant to gefitinib.

Example 4
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Using immunohistochemistry, the expression of E-cadherin was also
evaluated in two cell lines sensitive to (A431 and Calu3), and two cell lines
resistant to gefitinib (H520 and H157). In the sensitive cell lines, strong
expression of E-cad was detected with 10 membranous and cytoplasmic
localization, whereas expression was absent in the two resistant cell lines.

Example ﬁqahelf@wﬁilgi@gam@mmamwﬂbﬁ&cthe @4oeeasienHID AcCathibitors reverse
rqu#%li%)éerp ﬁrllg% in NSCLC cell lines. 15 It is known that there is
involvement Wt g%athway in regulating E-cad expression. The

expressdhléikﬁﬂﬂédé}?é AR N eI CSH BN A tFRVASF AAM N SWHESHY, Wik ise HDAC
WmﬁhWSWAThézhieehtapslrﬂptétfsh@vél@d;e(ﬁ&KlﬁpaeaatemnoDN&(é[rﬁr\pell lines with

(--ﬁfllﬁ(&n @?@lga&@&)c%@‘%é%eg&%da i gﬁi' ssﬁtﬁi%%% rearravRelity to
cell ines wi u an

with’® &‘86’> 6‘1\/?‘?&5% ﬁ4%‘6%6t%‘1:|81 Aﬁezé é‘“ﬁ‘ AR %g%%%ggl lines
fol &l Lprel orP4tiondikldee. %wsiﬁvemmlthn@scebmmr@dqdewaémgmm 8élland 4 pM.
lings (R0 drle) BNQneaf thalether imalecules imdbernt RAtRwaY fdd usisgidition of

dlfﬁierf gtlalll) {gns \SNIOI’IJJ ?ecte rilt hé cglpﬁnlevsete% rﬁ%Stant e” lrlgzﬁmel% t% 4 or 10
regula tion nvo ves Tour zinc nger transcrlptlon actors ug snail and

SIPM MRt oN Gt the HRIPHeES SbIIadr ¢ th’étréf/@éflgﬂafﬁ‘&?fr?f ipAPLHL lung
highastr 2Bl diffieserice MSeXffessibeiretyann thegansitivehanbgistaiticel H157,

lingss640-A46id).campaisd &&éhﬁegigl?réﬂﬁeﬁl@ﬁﬁgﬂeﬁlh%P J: $13b A ione, with

slug. The expression of TF-8 was confirmed using RT-PCR, A negative

coRelikiiinalas Yerdtidd batresh Hs B&B?é%éﬂ?ﬁ“ﬁﬁ‘bt Satls ﬁﬁffﬂ)’{B derupeistic
in HEA0VNSEGadell Ithe seqren0al 45pafMIBO2). fotivsvaé hativEtoobraighion cell lines.

bem«e@mﬁgzg)@xrlszemozwa%gﬁ@&iniblﬁpd@@ﬂﬁsi&aéitééweaﬁ ﬁﬁ@(ﬂ%ﬁéf‘whenl cell lines
microarra evelope the 2 i 00004 xample 3

TR PR RCH AT R AN SR MR el SRR win
ap&itb SRS L %algiﬁe§h%1%@%ﬁgé%td¥fg@ﬁﬂﬁﬂ5ﬂowmGE}Bﬁﬁ@%fﬁéb'?o%@e or
andcellcdedihaioN SKekdpycelf lireisingensitivelsudyesistan7io galitinijweasd ratio of

ev%%{ggc W@(ﬁg&&[klg@% tyyg[g)fg%gfgd with 10 pM of gefitinib a 35 fold

increase in apo%toss and cell death was detected in the mast sensitive cell

line H3258 A {HHra8antd Ch e SIS IS WSS o898 I f5i§HHE R ase in
ap8pfosisces
Jemal et al., CA Cancer J Clin. 54(1):8-29, 2004.

Parkin, The Lancet Oncology 2:533-543, 2001.

Hirsch et al., Cancer 41 Suppl 1:529-42, 2003.

Arteaga., Exp Cell Res 284:122-130, 2003.

Yarden and Sliwkowski, Nat Rev Mol Cell Biol. 2:127-137, 2001.

Jorissen et al., Exp Cell Res 284:31-53, 2003.

Levitzki and Gazit, Science 267:1782-8, 1995.

Fukuoka et al., J Clin Oncol. 21:2237-2246, 2003.

Kris et al., J. Am. Med. Assoc. 290, 2149-2158, 2003.

Perez-Soler et al., Proc. Am. Soc. Clin. Oncol., 20: 310a (1235) 2001.

Shepherd et al., Journal of Clinical Oncology, 2004 ASCO Annual Meeting
Proceedings (Post-Meeting Edition). Vol 22, No 14S (July 15 Supplement), 2004: 7022.
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5 and cell death in the less sensitive cell lines (H322, H358 and Calu3),
whereas, no apoptotic or necrotic effect was detected in the more resistant
cell lines (H460, H520, H157 and A549). The effect of E-cad on NSCLC cell
lines apoptotic response to gefitinib was assessed by transfecting a
gefitinib-resistant cell line, H157, with an E-cad-encoding 10 adenovirus.

This cell inadvasaseleded favils 1ack expressma of E-cad, the presence of
EGFR arigl étzs J& |séa%(ceet %ﬂt&ﬁ %Qq A—é:l;?%&eibﬂge was transfected with

E-cad and two sta e transfected lines were developed, H157-E-cad-3 and

H157-E-d39-8. alaBrpcAirtine e arsted e d Ui ﬁ?blé‘@ﬁ &bn?é}%ct was used as
control. Exgressiont af. B dad Was welifiedot300destern blot. Higher expression

of E-cad y, %qlgg;ecpgﬁed A@#@@l)‘ﬁ:@ﬁﬁsﬁ%iéeibb@e 15 compared to the
H157-E- 3.cell li Pre ious stgggz r}%%a# C‘L%@ interaction between
EGFR and"B {54 @\fé{fu%ﬁ@lﬁ% td& {8pic expression of E-cad
on EGFRApMosphtrgtatiohiasdCrespoAdettosBGPRVE ctopic expression of
E-cad dicmg{ dead m@@ﬁRzﬁmy@.@qnzﬁmosphorylation) However, two fold

increase F{p é% e?hgkzplla}t ) ecf?} ?5%9 |§1 trmected cell lines treated

with EG cto IC ex essmn of E-cad on cell survival

was eval@ﬁ‘f@&nq'ﬁ’ilé@nénﬂlﬁmecf@m @l@ d2h’rdfio’8PApoptotic to viable
cells wasBletaciee in. hbttithecell Aings, +-133;Eaedd-8 and H157-Ecad-3

(8.8:87.8%4,i0,41 @PBARYA38:4804%, respectively) as compared to the

control cell line H157-GEP. Res émse o gefitinib was further enhanced. Cell

lines werdP&afid Witis 10 fﬁﬂ B ettifib for 48 hours and apoptosis and
necrosis Waisazd dvdluatddiding dnnéxXin M EhiDpr8pliditdm2i¥tine. Six and

thirteen folghinereasrineratios apgpiplic 3 Mipble sellsi3.4:87.4% to

31.5:55.3%; 87.4t0 49 8%, Lespectively) and three to nine fold
mcreaseSIr“atlc? ﬁéc‘fa ﬁffoé\?fatﬁé)&ﬁgﬁ '88.1 to 26.1:70.6; 11.5:88.1 to

52.9:45 g} airaBecd i ettelif sHP A 3 H(P: et 2 MR 157-E-cad-8 cell line
compare@étothee AquirokeastilinestH 2875 QFROOenN treated with gefitinib. 30

These da\t?&‘n'@&é@&%@&lreﬁé’ﬂf‘@fﬁn?aﬁ@é@[@ﬁ@%e%d? an increase in

apopt05|s and it restores the ef ect of g]efltlnlb on cell’lines resistant to

20 gefitinib. EXRHpRE %-S¥er & folicwiteg ExEnBit shows that histone
deacetylaéade@ﬁt@mmbltbl&créﬁé«me2Vé§§f&ﬁfﬁtd@§ﬁtinib. It is known that

E-cadherigptessiondsdes®Bisd nBECldo, Rydphibiting HDAC
Cano et al., Nat. Cell Biol. 2:76-83, 2000.
Hajra et al., Cancer Res. 62:1613-1618, 2002.
Chinnadurai, Mol. Cell 9,213-224, 2002.
Postigo and Dean, Proc. Natl. Acad. Sci. USA 96, pp. 6683—-6688, 1999.
de Ruijter et al., Biochem J.370:737-749, 2003.
Marks et al., J Natl Cancer Inst (Bethesda),92:1210-6, 2000.
Zelent et al., Clin Cancer Res 10: 4622-4629, 2004.

Gore et al.,, 2004 ASCO Annual Meeting Proceedings Vol 22, No 14S (July 15

Supplement): 3026, 2004.
Huelsken et al., Curr. Opin. Genet. Dev. 11, 547-553, 2001.
Cowley et al., J Pathol. 179:183-7, 1996.
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10

with TSA. The inventors determined whether pretreatment of NSCLC cell
lines with 5 HDACI will lead to changes in gene and protein expression and
improve sensitivity to gefitinib. The IC of MS-275 was evaluated in the
gefitinib-resistant NSCLC cell lines H157, H520, and H460. The IC25_75 in
these cell lines was detected between 0.5 and 4 pM. Expression of E-cad
was evaldareliiet thesangelidires;idhb fottvéiis fold upregulation of E-cad

expressiqrwasdelegteda@lltbs celblipes. tested24daaurs after treatment with
4 or 10 10 pM MS-275. Next the inventors evaluated the effect of

pretreatmSiEBFIRL a1 RE ettt lines with MS-275 on their

responseStacpeditiniBiddwed. ST -celldovss H157, H520, H460, and H1703
were treated. with the HDAC. inhibit 15265 e, with gefitinib alone or
with MS- glvﬁtf ﬁ‘%oal‘f}’ls7| rgﬁ)%%gcﬁgha%{rgé\{r:tﬁvéé é@a@i&gnib. A synergistic effect

was deteCedvbyithle SR At Ldd of M5 1988, followed by gefitinib in these

cell lines phailnerpasing. dasgs At Y1245 a5§3usegh Cell death was several
folds higher when cell lines when cell lines were treated sequentiaélg/ with the

two drug$;CBtApaRed' t6' relttitit Aith"dach drGd 2enédYed Big 2 SHBiNtgetine
theraffectiafir@atmert Wi Baithen gefitzibNdans gulwith Sepieinatiprstherapy4.
of gefitinib and MS-275, on H175 cells' adjusted ratio of apoptotic and
necrotic cells to viable cells. 20 Each reference cited herein is incorporated
by reference in its entirety. References Jemal et al., CA Cancer J Clin.
54(1):8-29, 2004. Parkin, The Lancet Oncology 2:533-543, 2001. Hirsch et
al., Cancer 41 Suppl 1:529-42, 2003. 25 Arteaga., Exp Cell Res 284:122-130,
2003. Yarden and Sliwkowski, Nat Rev Mol Cell Biol. 2:127-137, 2001.
Jorissen et al., Exp Cell Res 284:31-53, 2003. Levitzki and Gazit, Science
267:1782-8, 1995. Fukuoka et al., J Clin Oncol. 21:2237-2246, 2003. 30

Kris et al., J. Am. Med. Assoc. 290, 2149-2158, 2003. Perez-Soler et al.,
Proc. Am. Soc. Clin. Oncol., 20: 310a (1235) 2001. Shepherd et al., Journal
of Clinical Oncology, 2004 ASCO Annual Meeting Proceedings
(Post-Meeting Edition). Vol 22, No 14S (July 15 Supplement), 2004: 7022. 37
Lynch et al., N Engl J Med 350:2129-39, 2004.
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Paez et al., Science (Wash DC) 304:1497-500, 2004. Pao etal., Proc

NatlAcad Sci USA 101(36):13306-11, 2004. Cappuzzo et al., J Natl Cancer

Inst 96:2004. 5 Reginato et al., Nat Cell Biol. 5(8):733-40, 2003. Dumstrei et

al., Development; 129(17):3983-94, 2002. Al Moustafa et al., Lung Cancer.
37:49-56, 2002. Qian et al.,, EMBO J. 23:1739-84, 2004. Pece et al., J Biol
Chemaié4{2ine9347-51, 1999. 10 Pece and Gutkind, J Biol Chem.
275(52):41227-33, 2000. Bremnes et al., J Clin Oncol. 20:2417-2428, 2002.
Kintner, Cell 69: 225-236, 1992. Jiang, Br J Surg 83: 437-446, 1996. Ohira et

al., Proc Natl ASSS SEiUCSBPATRT0APRIHASA SHFBINAPE ShAdcleabrrsg dystone
al. ddaCjl Bio HIBS(Y) iBHibitor ,aA003. 1kastedral . oiidunoet Celvtd (G):@9Iedbdior (EGFR)

5 Zogﬁﬁbﬁﬁt%pﬁqgtrﬁdnuMQJu%erBJ%e&ﬁgﬁéﬁﬁgiﬁ_%tlg RieRGH Pctaf%er;] wWhElin the
Sci. 116:499-51?{1,‘3;003. va}n Grunsven et %'%@'0'99 em. 278:26135-26145,
206%°S 35BN LA ESiP e Te 78R LoD BTSRRI ., 3
Biol Chem. 274:20489-98, 1999. Sekido et al., Mol Cell Biol. 14:5692-700,

1994. Cano et gthe Nai. decdt il 18:C 63,1 2000rdilAlR ShcdlicARACY RASulated for

62:1613-1618, 2002...25 dmn i V\%OL C%l%, _224 %%02. Postigo
e S g MR MRl R B TR T A0 T 0o

10 31., Biochem J.370:737-749, 2003. Marks et al., J Natl Cancer Inst
(Bethesda), 92:TB4 06, R06MinZ eteM@tal., GliarGancenRdis:hi:ind 62264628 ed for
Zog&nﬁgsﬂ;'aq{& & Q‘Z 1&910214 Sﬁ@gglé %M@%@ 9[5)&@%%[‘)%? ‘t}é%t% zddm&istration
14S (JuIX§15 _Suppl,emefnt : 3026, 2004. Huelsken et al., Curr. Opin. Genet.
Det/ 4 1Dt tab RO pt e TEER AP P athol, 179:183-7, 1996.

15 4. The use according to any one of Claims 1, 2 or 3, wherein the HDAC
inhibitor is MS-275.

5. The use according to any one of Claims 1, 2 or 3, wherein the EGFR
inhibitor is gefitinib.
20
6. The use according to any one of Claims 1, 2 or 3, wherein the HDAC
inhibitor is selected from the group consisting of a hydroxamic acid, a carboxylic acid, a
benzamide, an epoxide, a short-chain fatty acid, a cyclic tetrapeptide containing a 2-amino-
8-0x0-9, 10-epoxy-decanoyl moiety, and a cyclic peptide without the 2-amino-8-oxo-9, 10-

25  epoxy-decanoyl moiety.

7. The use according to Claim 6, wherein the hydroxamic acid is selected from

the group consisting of: suberoylanilidine hydroxamic acid, TSA, and SAHA.

30 8. The use according to Claim 6, wherein the carboxylic acid is selected from

the group consisting of: butanoic acid, valproic acid, and 4-phenylbutanoic acid.

9. The use according to Claim 6, wherein the benzamide is selected from the

group consisting of: N-acetyldinaline and MS-275.
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38 Suzuki et al., Lung Cancer.;42(1):35-41, 2003. Cappuzzo et al., J Clin

Oncol. 21(14):2658-63, 2003. Fricke et al., Oncology 66(2):150-9, 2004.

Satoh et al., Biocell. 27(1):47-55, 2003. 5 Rosivatz et al., Int J Cancer
111(5):711-9, 2004. Ozawa et al., EMBO J. 8: 1711-1717, 19809.

DiGiuseppe et al., Leukemia 13:1243-1253, 1999. Chinnaiy a et a9.. Journal

of Clinical Oncology, 2004 ASCO Annual Meeting Proceedings

(Post:Megging Edition): Yol 28, o 148 0y 16, Supglement 3029, 200840, e
39 What is claiméd 1871208 '0F a compaosition comprising a com ination of ar
leaZPBR ERIIEAS Of ctitietyinsec PPN Rk Bt Rantidet i&agi®ne epidermal
growth factor receptor (EGFR) 5 inhibitor for the manufacture of a

e 1 RN PRSI AR Sh N, 5165 S A el i Ao

growth factor receptor (EGFR) mhibitor-resistant cancer. 2. The use

acEIHuitY 16 wleirrdairovh St MR THRUTEAR¥Nn8SE BN BT ton d8gRishetgetitinib
adanihistraostaffttdoHAC inhibitor and the EGFR inhibitor. 10 3. The use
according to Claim 1, wherein the medicament is formulated for

administration Q(fat least asdestantial gorti%rzépf, the H#)A%in ibitor before .
administration 6F'% SYESERHRE S8 BFRE EBER innilftdr S TS Gager is an
aceptdimglimamgnane.of Claims 1, 2 or 3, wherein the HDAC inhibitor is

MS-275. 5. The use according to any one of Claims 1, 2 or 3, wherein the

EGFR inpjibitor' qufitinib. 0 6, The use rdin%tgoarlry\%e of %Iaims 1,.2

. S¢ dCCO fo.any one o alms erein the cancer is lun
or 3, wherein the AC inhibitor is Selected from t e group consisting of a &

hyd#8%&mic acid, a carboxylic acid, a benzamide, an epoxide, a short-chain
fatty acid, a cyclic tetrapeptide containing a 2-amino- 8-0x0-9,

10-epoxyrgecangyl moiebh@ng @ GYFinPEPEENITNOW B aBHNASE R Ds non-

small cell lung cancer.

15. The use according to any one of Claims 1, 2 or 3, wherein the cancer
comprises cancerous cells having low or no gain in copy number of the EGFR gene or low
or no gain in copy number of the HER2 gene, or a combination thereof, as compared to

cancerous cells that are sensitive to EGFR inhibitors.

16. The use according to any one of Claims 1, 2 or 3, wherein the cancer
comprises cancerous cells having reduced expression of EGFR protein as compared to

cancerous cells that are sensitive to EGFR inhibitors.

17. The use according to any one of Claims 1, 2 or 3, wherein the cancer
comprises cancerous cells having a reduced level of E-cadherin gene expression as

compared to cancerous cells that are sensitive to EGFR inhibitors.
18. The use according to any one of Claims 1, 2 or 3, wherein the cancer

comprises cancerous cells having an enhanced level of at least one component of TF8

expression as compared to cancerous cells that are sensitive to EGFR inhibitors.
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25 epoxy-decanoyl moiety. 7. The use according to Claim 6, wherein the
hydroxamic acid is selected from the group consisting of: suberoylanilidine
hydroxamic acid, TSA, and SAHA. 30 8. The use according to Claim 6,
wherein the carboxylic acid is selected from the group consisting of: butanoic
acid, valproic acid, and 4-phenylbutanoic acid. 9. The use according to Claim
6, whereifythe hepzamige iniselqsteshifoMsthen EaLR GRSISHOGRhponent of TFS is
N-acetyldinaline and MS-275. 40 10. The use according to Claim 6, wherein
theZEBdxide is selected from the group consisting of: trapoxin, depeudecin,
and depsipeptide FK 228. 5 11. The use according to any one of Claims 1, 2
or 3, wherein the EGFR inhibitor is selected from the group consisting of
gefitinib, &flotinibleansgneRidBIg EFitiRib CARPh-HiBhidt of eFictinthenem the EGER
5 USE REFRIdNG R ARYORE R IF lRimMsRidin4i6h. 3, Wherein the cancer is an 10

epithelial malignancy. 13. The use according to any one of Claims 1, 2 or 3,
wherein the cancer is lung cancer. 15 14. The use according to any one of
Claims 152 or 3pwhgrein tbricRNEE RIS NR- smakliegl! lungancehelan The HDAC
use according to any one of Claims 1, 2 or 3, wherein the cancer comprises
cafftibbosic Hifdd WwWesk e YririiHE By number of the EGFR gene or
low 20 or no gain in copy nhumber of the HER2 gene, or a combination
thereof, as compared to cancerous cells that are sensitive to EGFR

10 inhibitors246. Tﬁ%@ug@ SCEOTdRE 1O Ay e Bf Sriffis!e, 2 Ur 3, WhsstinthreHDAC
canighieP MRISRIEANCR RIS GEHSHA\IRG e Qxdigssion of EGFR
protein as compared to 25 cancerous cells that are sensitive to EGFR
inhibitors. 17. The use according to any one of Claims 1, 2 or 3, wherein the

cancer comprisggs GRRCRIQHEILE!S hayindadedusad level of B-caglhsrin@entpAC
expression as compared to cancerous cells that are sensitive to EGFR

inhiBitBisr SoMB 2Ther tb & et Hin GRS Ay Brd et phimdignar ot tBatjhEsdtint to at
15 thaLaNGRY  FRRRHEES FANERIOUS &S BEING) 3mananced level of at least
one component of TF8

24, The use according to Claim 23, wherein the cancer has been evaluated to

predict resistance to an EGFR inhibitor prior to use of the combination.

20 25. The use according to Claim 24, wherein the cancer has been evaluated by a
method comprising:

a) detecting in a sample of tumor cells from a patient a level of a
biomarker selected from the group consisting of: a level of amplification of the
epidermal growth factor receptor (EGFR) gene; a level of polysomy of the EGFR

25 gene; a level of amplification of the human tyrosine kinase receptor-type receptor
(HER2) gene; and a level of polysomy of the HER2 gene;

b) comparing the level of the biomarker in the tumor cell sample to a

control level of the biomarker selected from the group consisting of: a control level

of the biomarker that has been correlated with sensitivity to the EGFR inhibitor; and
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expression as compared to cancerous cells that are sensitive to EGFR

inhibitors. 41 19. The use according to Claim 18, wherein at least one

component of TF8 is ZEB 1. 20. The use according to any one of Claims 1, 2

or 3, wherein the EGFR 5 inhibitor is formulated for daily administration. 21.

The use according to any one of Claims 1, 2 or 3, wherein the HDAC

inhibitor & ¢enirrlIkted 96 thwbtmpkanihaisirathern o RterhsitigesadtmalingroEGEFR
any one efiilansdd 2 or 3, wherein the HDAC inhibitor is formulated for
administration once every two weeks. 23. The use according to any one of

Claims 1, 2 or F)wherSii RIS RE NI PGS Ol RpfFeiip ih herapeutic
cancer isaampithelal ofalign@GhRhahisitesisiankiocaprddidedstonenefit from the

epiF’ermaéo‘?%B}’H%%a%tPﬁffXERt%{bﬁ o%'ﬁ)é&fl‘i@‘}n o & (?yeufé%ezil%?%g 910 1cer in
Claim 23, whereiln the cancer has been evaluated to ﬁre ICt resistance to an
EGFR intibirstiprior tthngsedfstiestadntisibtitsns foupgeTtnatidd et ofdipgy tiomarker

Claim 24;1%%{{}9‘{@3%&9%&%?%& Rag Q&%ﬂi@%?'t@ﬁ%?'m mahied S%1L BISIOGH] of the
a) detecting in a sample of tumor cells from a patient a level of a biomarker

selected FBMAKE" §PI0p RBITEISHNG O 5 e Vot B il SEIGH b ghdess than the level
epidermalfgrewtbriadter tracapioed o) genathadeeinoé polys BnyRofihieitor.
EGFR 25 gene; a level of amplification of the human tyrosine kinase
receptor-type receptor (HER2) gene; and a level of polysomy of the HER2

gene; b) ébmpakityuiseaiesvediog tleChiomatkehieihahemoradibs daspleviduated by a
coniraldgvehiifigebiomarker selected from the group consisting of: a control
level of the biomarker that has been correlated with sensitivity to the EGFR
inhibitor; and 42 a coHfi6f18vet ST hiBHERENRACRLSHEE §TO8H [der receptor

with resistBGER j@ritheilca R tinkibdear;sangle) selecting the patient as being
predicted to notbgenefit from.the{ﬁp utii: a ini trat{'o.n of the EGER

inhibitor, or bein precﬁ%lfg’élrtlggoene it from the om l}n%{%%ssé?ﬁﬂ&bie tumor cell
inhibitor andEGPReirhibitdrldfthelcieFsf thetdiograrkerion thrdepatiefivm the group

tumor cells is siafgcalboiass frn dhe fRhICYELAINS RIPRAKRSY © the EGFR
inhibitor; and a control level that has been correlated with resistance to the EGFR

inhibitor; and
c) selecting the patient as being predicted to not benefit from therapeutic
administration of the EGFR inhibitor, or being predicted to benefit from the
combination of HDAC inhibitor and EGFR inhibitor, if the level of EGFR protein
expression in the patient's tumor cells is statistically less than the control level of
EGFR protein expression that has been correlated with sensitivity to the EGFR
inhibitor, or if the level of EGFR protein expression in the patient's tumor cells is
statistically similar to or less than the level of EGFR protein expression that has

been correlated with resistance to the EGFR inhibitor.

217. The use according to Claim 24, wherein the cancer has been further
evaluated by a method comprising:
a) detecting in the sample of tumor cells a level of expression of the E-

cadherin protein;
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that has been correlated with sensitivity to the EGFR inhibitor, or if the level

of the biomarker in the patient's tumor cells is statistically similar to or less

than the level of the biomarker that has been correlated with resistance to

the EGFR inhibitor. 10 26. The use according to Claim 24, wherein the

cancer has been evaluated by a method comprising: a) detecting a level of
expression of epldernfaingpaih fhetdrvedcebibrradhgERpNstsiannthéeummor cell

cell samplgndf bhcampaning iheileyelrf f&frHR B@%@i@%%ﬁé@ﬂ&ﬂ fothethe group
tumor cell sample to a control level of EGFR protelnagégression selected

from the GPOSSURSAGIRY B! d°XBhtPal A FE MLt Ey fasitbdipnan EGER
sensitivityrthitherEGER doibittsydnbaa lesriceh levetithad hash heenmoeredate dEGFR

5 with resislt nee 10 the EGFR inhibitor; and 20 c) selecting the patient as

10

15

20

25

30

. T, an . . e .
being pre icted to not benefit from therapeutic administration of the EGFR
inhibitor, or beirfy predidesting seheptitom thebeombirtigadoftpiDrefit from the

inhi_bitor %%ﬁ%&i%i@m}&df ihadeyelal EHEFR MRG0 SXPHRSRIN iB‘ftEechherin
patient's tumor cells is statistically less than the control level of EGFR protein

expressidnRRSENEsBEh RatFafatddMMrClh Tyt EesdeeedsoRmyidrto the
or if the |levatof E@FR proiair@xpipasiienithih@patentsttimed caliSsissitivity to an

statistically. similar.1o or less than the kelx‘fzel EGFR protein expression that
e b D e RS SR SR o cen
accordingstos@liaiinally, sundpeirthiive danboehat deerihariheexposeivaludtedhby been

a method gampEsiRgL R Setedting. NEhesampgef tumor cells a level of
expression of the E- cadherin protein; 43 b) comparing the level of

E-cadherin expression in the tumor cell sample to a control level of
E-cadherds expmassios seleecigiddramdnengroup wiensisting efindeconikoblevelfurther

thaetVQI%%1 Qﬁgn c%rer&llg(}%g wi'%lhs.%ensitivity to an EGFR inhibitor; and a control
level that has heen Correldted With resistance to an EGFR 5 inhibitor; and c)

selecting the patlent adelyeling prelictauplo bemefirfeolts tHevel of expression of at least

one component of TFS;

b) comparing the level of expression of at least one component of TF8
in the tumor cell sample to a control level of expression of at least one component of
TF8 selected from the group consisting of: a control level that has been correlated
with sensitivity to an EGFR inhibitor; and a control level that has been correlated
with resistance to an EGFR inhibitor; and

c) selecting the patient as being predicted to benefit from the
combination of HDAC inhibitor and EGFR inhibitor, if the level of expression of at
least one component of TF8 in the patient's tumor cells is statistically increased
compared to the control level of expression of at least one component of TF8 that
has been correlated with sensitivity to an EGFR inhibitor, or if the level of
expression of at least one component of TF8 in the patient's tumor cells is
statistically similar than the level of expression of at least one component of TF8

that has been correlated with resistance to an EGFR inhibitor.
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combination of HDAC inhibitor and EGFR inhibitor, if the level of E-cadherin

expression in the patient's tumor cells is statistically reduced compared to the

control level of E-cadherin expression that has been correlated with

sensitivity to an 10 EGFR inhibitor, or if the level of E-cadherin expression in

the patient's tumor cells is statistically similar than the level of E-cadherin

expressigg that hasdiean wossriated wikeresistancete an f&iidkdniibierietic from

28, -gpa?)eu%% 6601 '{}%i On%thc,&%bﬁ@g&?'QfFQ?l%%’i‘%%re W%ﬁ(’f’n%e LIRS 1RDAC)

eva ua_e(l:ll By a method comprising: a) detecting in the sample o j[umgr cells a

IeV@PSF@RﬁPé‘saéiSﬁsbf’%ft feilsrg) é@&’rﬁ@ﬁéﬁ@h’f%ﬁ@&%@@ﬁﬁ‘é‘ﬂﬁﬁ’ rfeneRne:

of expression ofiat leasttanmgamposenplofol B8nan ¢hkds tuhaor] ek spespientofahe E-
5 control leygjpfieypression of at least one component of 20 TF8 selected

from the group consisting of: a control | vr%(tjgat s been correlated with

sensitivity to an EGFRTHENGH: Bid & Ebtrof IEULTHA RS bieh Boffiatager el

with resisiinple ttrap EGRER! intibitof, dehdhesolectipigsthenpstlesiedsitsainghe group

predicted:tahanefibfranndiieoi aevebinatinn obiDRb&eipRibkamaRdskSinRo an EGFR

inhibitor, fﬁﬁ%?té‘%;"%&faeé‘ﬁﬁ% R deeg'rsltc%{’]r%lg%ﬁqe/%ﬂerggigtfagfl:%(l)n?%h GFR
patient's tumor cells Is statistical y Increased compared to the control level o

10 expressidhgtiaridadt one component of TF8 that has been correlated with
sensitivity to andr GFReéhkibitorfter ipikienteval akiexpressiandoftat lemsfionfom the

componeofi [ indherpaltentsisBiofte s SIHIBHGA! SHOila(dnan H&dherin

level of expression of at least one component of TF8 30 that has been

correlate@RAENTRRISHIR IS LA BBERThBRBF Y 25 ARt OMRErEt g dpgcontrol

cancer patishoivhoddhsraticdstoohdhmsfitaf bpantbrralpdticitdsmimig tigtionaof EGFR
15 Ia combinags & airlleﬁateou?éii%@ﬁecmg%t%é@%%séh@%&éﬂ?)h&nmhwse}%@; cells is

east one epidermal grqwth factor rec R) inhibitor, comprising: a

rocone R T SRR (GEPRIdE SRR R FRTRESE: Brclea

cadherin WHtEspis By coin paFg @RI of E-cadherin expression in the

tumor cell sample to a control level of E-cadherin expression selected from

the groupyconsistingAfiya; 5ot IGVELIRAt PaRREGMSAVSIAGH ™y benefit from
sensitivity to an EGFR . o )
20  therapeutic administration of a combination of at least one histone deacetylase (HDAC)

inhibitor and at least one epidermal growth factor receptor (EGFR) inhibitor, comprising:
a) detecting in the sample of tumor cells a level of amplification of zinc
finger transcription factor genes;
b) comparing the level of amplification of zinc finger transcription
25 factor genes in the tumor cell sample to a control level of amplification of zinc
finger transcription factor genes selected from the group consisting of: a control
level that has been correlated with sensitivity to an EGFR inhibitor; and a control
level that has been correlated with resistance to an EGFR inhibitor; and
c) selecting the patient as being predicted to benefit from the
30 combination of HDAC inhibitor and EGFR inhibitor, if the level of amplification of
zinc finger transcription factor genes in the patient's tumor cells is statistically
greater compared to the control level of amplification of zinc finger transcription

factor genes that has been correlated with sensitivity to EGFR inhibitors, or if the
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inhibitor; and a control level that has been correlated with resistance to an
EGFR 10 inhibitor; and c) selecting the patient as being predicted to benefit
from the combination of HDAC inhibitor and EGFR inhibitor, if the level of
E-cadherin expression in the patient's tumor cells is statistically reduced
compared to the control level of E-cadherin expression that has been
correlatedvgkioiseneitidalion anzme BReISipHGIBIODbFA¢ thetaoe b flE-paiithesifumor
expressiQiigthe.Ratamis mersslimis statistisalhsimirbthan hedevaheription
E-cadherin expression that has been correlated. with resistance to an EGFR
inhibitor. $6'OASHSHUA S BIERCATEANEEMPRRENS WS 18 BrEdRctdd s Benefit
from 20 therapeutic administration of a combination of at least one histone

5 deacetylase (HDAC) inhibitor and at least one epidermal growth factor
receptor (EGFR) inhibitor, comprising: a) detecting in the sample of tumor
cells a level of amplification of zinc finger transcription factor genes; b)
comparing the level of amplification of zinc finger transcription 25 factor
genes in the tumor cell sample to a control level of amplification of zinc finger
transcription factor genes selected from the group consisting of: a control
level that has been correlated with sensitivity to an EGFR inhibitor; and a
control level that has been correlated with resistance to an EGFR inhibitor;
and c) selecting the patient as being predicted to benefit from the 30
combination of HDAC inhibitor and EGFR inhibitor, if the level of amplification
of zinc finger transcription factor genes in the patient's tumor cells is
statistically greater compared to the control level of amplification of zinc
finger transcription factor genes that has been correlated with sensitivity to
EGFR inhibitors, or if the 45 level of amplification of zinc finger transcription
factor genes in the patient's tumor cells is statistically similar than the level of
amplification of zinc finger transcription factor genes that has been
correlated with resistance to EGFR inhibitors. 5 46
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