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challenges in patient management.
20 A common resistance mechanism to chemotherapy observed in preclinical
studies is the overexpression of drug efflux proteins (Lum, B.L. et al. (1993) Cancer
72, 3502-3514; Barrand, M. A. et al. (1997) Gen. Pharmacol. 28, 639-645; Fidler, 1.J.
(1999) Cancer Chemother. Pharmacol. 43:83-S10.). However, at least some clinical
studies show that inhibition of the drug efflux proteins does not significantly improve
25  the effectiveness of chemotherapy in patients (Ferry, D.R., et al. (1996) Fur. J. Cancer
32:1070-1081; Broxterman, H.]., et al. (1996) Eur. J. Cancer. 32:1024-1033),
suggesting the existence of other resistance mechanisms.
Cancer therapy, such as chemotherapy and radiation, targets proliferating cells
and thereby causes undesired toxicity to normal host tissues that undergo continuous
30 renewal, including the hematopoietic cells, cells in the lining of the gastrointestinal
tract, and hair follicles. Bone marrow suppression induced by cancer therapy is, at least
in part, overcome by the use of hematopoietic growth factors, including erythropoietin,

granulocytes colony-stimulating factor, and granulocyte-macrophage colony-
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20 epithelial cells. Methods of the invention use FGF agonists to protect normal cells

from the cytotoxic effects of anticancer agents.

Accordingly, in general, the invention features, a method of inhibiting unwanted
cell growth or division, €.g., reducing or inhibiting the proliferation of, or enhancing the
25 killing of, a cell, e.g., a hyperproliferative cell, e.g., a malignant cell or a benign
hyperproliferative cell. The method includes: contacting the cell with at least one
cytotoxic agent, (e.g., a cytostatic agent, e.g., an agent that causes cell death) and at
least one FGF antagonist, in an amount, which together, is effective to reduce or inhibit
the proliferation of the cell, or induce cell killing. Preferably, the unwanted cell is the

30 cell of an established tumor.

In another aspect, the invention features 2 method of improving the efficacy of

an agent, e.g., a cytotoxic agent, in a subject. The method inciudes:
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recept or, :qdﬁnﬁgrqsgzﬂqg to abraad speeirug of cytotoxic agents, i.e., agents with diverse

20  structures and mechanisms of action, including but not limited to, antimicrotubule
agents, topoisomerase I inhibitors, topoisomerase 11 inhibitors, antimetabolites, mitotic
inhibitors, alkylating agents, intercalating agents, agents capable of interfering with a
signal transduction pathway (e.g., protein kinase C inhibitors, €.g., anti-hormones, e.g.,
antibodies against growth factor receptors), agents that promote apoptosts and/or

25 necrosis, interferons, interleukins, tumor necrosis factors, and radiation.

In a preferred embodiment, the FGF antagonist comprises an inhibitor of bFGF.

In a preferred embodiment, the FGF antagonist comprises an inhibitor of aFGF.

. In a preferred embodiment, the FGF antagonist includes at least one bFGF
30 inhibitor and at least one aFGF inhibitor.
In a preferred embodiment, the aFGF inhibitor potentiates the action of the
bFGF inhibitor. |
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agent, e.g., a cytotoxic agent, in the subject, relative to the effect of the cytotoxic agent
20 in the absence of the FGF antagonist. Preferably, the FGF antagonist improves the
efficacy of the cytotoxic agent against an established tumor.
In a preferred embodiment, the FGF antagonist is present in an amount
sufficient to block FGF (e.g., bFGF and/or aFGF) action, but is not sufficient to cause
one or more of: (i) significant inhibition of cell proliferation; (ii) significant cell death
25  in human and/or animal tumor cells, (i11) a measurable antitumor effect in a subject,
e.g., a human subject; and/or (iv) significant cell cycle arrest. The determination of
effect on cultured cells can be determined with the system described in Example XV.
In a preferred embodiment, the FGF antagonist is administered at levels such
that the plasma concentration of the FGF antagonist that is present when the cytotoxic
3.0 agent is present in plasma at pharmacologically active concentration does not result in
one or more of: (i) significant cel] cycle arrest, (ii) significant cell death, or (iii)

significant inhibition of cell growth, e.g., the concentration in plasma is of a level that if

the same concentration of FGF antagonist is provided in cultured cells at least 10, more
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over @Ai chgt hea plasmanomgotratsdn thst is sufficient to enhance the cytotoxic effect of the
cytotoxic agent, is less than 180, more preferably less than 90, more preferably less
than 60, and most preferably less than 30 days. |
In a preferred embodiment, the time period over which the FGF antagonist is
administered or over which the FGF antagonist is maintained at a therapeutic level,

25 e.g., at a plasma concentration that 1s sufficient to enhance the cytotoxic effect of the
cytotoxic agent does not begin substantially earlier or end substantial later than the
period over which the cytotoxic agent is administered or over which the cytotoxic agent
is maintained at a therapeutic level.

In a preferred embodiment, the time period over which the FGF antagonist is

30 administered or over which the FGF antagonist is maintained at a therapeutic level,
e.g., at a plasma concentration that is sufficient to enhance the cytotoxic effect of the

cytotoxic agent ends less than 180, more preferably less than 90, more preferably less

than 60, and most preferably less than 30 days after the last day on which the cytotoxic
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| i gands for ng éog H&ﬁc’ 34 PC%T/ 40103 2 9 [%EC 200 ey Pl eferred
enbodi ment , NEGHCERE HEE | APagORISY 15 P EFEFID gﬁ%bd’ ? the
FG- ant ag%tﬁﬁxeb@ of 9%1@9&‘ hﬁﬁbo\ﬂ?! &Mdn anfigeRbinding fragment thereof, e.g., has a
variable region, or at least 2 complementarity determining region (CDR), derived from
20 anon-human antibody (e.g., murine), while the remaining portion(s) are human 1n
origin.
In a preferred embodiment, the FGF antagonist is a fragment of the FGF
molecule. Preferably, the FGF fragment competes with an FGF molecule for binding
to the receptor.
25 In a preferred embodiment, the FGF antagonist is a small molecule, (e.g.. 1s
selected from a combinatorial library).
In a preferred embodiment, the FGF antagonist is chosen from those disclosed
herein, e.g., suramin, structural analogs of suramin, anti-FGF ‘antibodies, anti-FGF
receptor antibodies, pentosan polysulfate, scopolamine, angiostatin, sprouty, estradiol,
30 carboxymethylbenzylamine dextran (CMDB7), suradista, insulin-like growth factor
binding protein-3, ethanol, heparin (e.g., 6-O-desulfated heparin), low molecular
weight heparin, heparan sulfate, protamine sulfate, transforming growth factor beta,

cyclosporin A, or RNA ligands for bFGF.



In a preferred enbodi nent, the FGF antagonist is heparan sulfate. 5 1n a
preferred enbodi nent, the FGF antagonist is an anti-FG- antibody. 1In a
pref erreg,£epagiyent, the FG- antagonist is suramin. In a

enbodi mant(,? thgli FGF antagoni st is suram n and the suramn ?éﬁbgét{e@g% in a
concentration that is sufficient to block the resistance to anti caric®BEC 2003

agents induceg, Q}Sréf%e%f&nﬂodli?ﬁﬁgh@lﬂgﬁ%htaﬁﬁﬁﬁﬁis_h@b'atﬁd.S not sufficient to

produce one or nore - ( significant "I nhibition of cell
proliferation; Irf & plefgirghirbahment ¢hd FAEantagbmishia dew madenhlorweaghtmal t unor
cells, (if’éig a neasurable antitunor effect in a subject, e.g., a human
subj ect, r (iv) cell cycle arrest. The determ nation of effect on

cultured cell Slrﬁﬁgref&?edjﬁﬁ%dﬂﬂéﬁfjtw FOFthagsyst S Mepaactiibgd in Exanple XV.
In a preferred enbodi ment, the FGF antagonist is suramn and it is

admi ni 8tered Irba pref¢resdegrsbarinient, e F GHanjigamatels eo aoediGlasntdedpf suramni n

that is present when th cy{.ot oxi c nt i s .present .in plasnma at

phar macol ogi cah?pﬁcngge"&%%h@ﬁfl{fétﬁ %_ﬁﬁaﬂg§o?}§t_tls Y88t in one or nore of.
(1) significanty §egtdfersaCdBbGrREL thd FGF aflagbhibt i€ diameehhd BedhhmiAls (i11)
significant inhibition of cell growh, e.g., the concentration in plasma is
of a | evebresgmiian 2 cphceniratierathat soutikeientae bosk dlie masantaio atiparwer aigmbts n
cultured cells,,a ast noy, e ref erabl t. least 25 nore

pr ef er abl V%Sfcq %gp&gﬁg’r%?]g ?)r}‘%?re abl g'éttls P%ta%‘trﬁc'}ﬁt}t%%lfoé%c%?’éﬁf YrBBIS at

| east 180, offofi esiphiGitatamhivitivh Jfeel préeralion Q1P sighETcal dllateath8aSmf, and
nmost preferably at |east 99% of the treated cultured cells continue to be

i nvol ved Rpf/enetimel tumar€elds, (111))a raeasurable ansitwrgorcesfrct Wuresubiech reagyr &kwmathr ough

t he cell v o d ) Gel ' ' el AN ST L. capabl e of
prolifer agllilbﬁ%‘ﬁ ?{gﬁro(\!/\‘ng%&ht% ?’éelg%ﬁt wetacﬁlegﬁ#%riﬁoﬁ? Hg‘e#ﬁlé Cglé't%g%\elrksa Fon of
ef fect onbedeterhingd aath the eternaesteited inh EeampletXV1 he system described in

Exanple XV_ Preferably, suramn is adninistered in an anpunt that results
in a concent r at® 8 RrefededsRbedimsH. ol anteserystie surgaumppnd b isstdspgistepedibout |

to 85Rg/ : : referably,
about 1?0 tm olegggég?h%gtgﬁgpa%’gtwg?e epg f’gs‘ﬁg‘ﬁ%gﬂ I'ES Bﬁﬁéﬂd&%& ﬁhél)'he

phar macokicyetdxisagent sipresennin [asshaatgdiaenacobepidallyactive ginasnteatioarioenadsiat i on
decl i ne, vvitp,half-lives of .5.5 hours, 4.1[ dag/s nd 78 days, .The total body
cl ear ance "F¥ItaN 8B98T PPEERT KB HFHBCRNS SeH eyqle gpesh (i &15@3)"—813} cel! AraterRlol

12: 166- 17%};) sBasRdnt ﬁﬂib@tﬁ@{&@&ﬁl?ﬂ@ﬁﬁ,%.gPﬁhé‘Eéxf&Eﬁ?atioﬂ iﬁ’%%%ﬂ@ iSfd jegel in the
art can cal culate that an initial 7 W 00/ 74634 PCT/ USOQ 40103 2 9 DEC 2003
dose of apmtafiheekeicycofdditmajonRf sireminlisipeodded micsttarcddelly at lsestdPemage

Pt el SRl 2SR SBb R s 55 BB R oL 52,
as an exampéferabBSatl1&8t 80, more preferably at least 90, more preferably at least 99, and most
preferably at least 99% of the treated cultured cells continue to be involved in one or
more of: (i) cycling cells continue to progress through the cell cycle, (ii) cells remain
viable, or (1i1) cells remain capable of proliferating, following treatment with suramin.
25  The deterrmination of effect on cultured cells can be determined with the system
described in Example XV.

Preferably, suramin is administered in an amount that results in a concentration
ranging from about 0.1 to 100 pg/ml, preferably about 1 to 85 pg/ml, more preferably,
about 5 to 60 ng/ml, even more preferably, about 10 to 50 pg/ml, and most preferably,

30 15to 45 pg/ml. The pharmacokinetics of suramin is characterized by a triphasic
concentration decline, with half-lives of 5.5 hours, 4.1 days and 78 days. The total body
clearance is 0.0095 liter/hour/m’ (Jodrell er al (1994) J Clin Oncol 12:166-175). Based

on pharmacokinetic principles, a person skilled in the art can calculate that an initial



pl asma concentrations of many commonly used cytotoxic agents to be
admnistered 5 with suramn wll have declined below their therapeutic

| evel s aloiferAenars. Sinmilar calculations can be perfornedpeenjse@ifihi y the
initial suramn dose to deliver the preferred suramn plasna
concentrations over other desi red treatment durations. Maintenance ZbBEG2003
t o adj ustdoshef ppEeranatelyckttmgin’ Ghsulﬂd:e ddatiarsteredtat the averagecpaencan be

simlarl alc ated. 10 In. a ferr enbodi n, the_ total suramn
exposur ey% ‘%F@#@Fﬁ’o‘f%}’@é‘%@'@ﬁﬁﬁﬁ 33’2’5‘;‘ é@gﬁ %63&3}5)&0 %Plé‘rb‘-?ram y less
than 600 %%@ 3 ANB 0P 9B BB, m%qlroaphuranbﬁ%sscﬁdaerﬂaé&oem er 96

hour s, ably I’ess than 400 PM day over hours, pref ably Iess t han
300 M dawlmm c@gehtratiens g medrorcbimotip sised tbantozﬁzag@Msdaye edminist®®dhour s,

preferably. | ess than Mda over .96 hours, e erably |l ess than 150 M
5 ey ovkiih S5 am a1 Tave RESTRY poleSLuey rBrengHc FrRCRTO SPurs. SBmHBrs. —and
nost  pr ef @I @Pdnbns 8 Be pRABmed lQMdS{'ﬂbfy WeEinitDf sﬁh‘%ﬂﬁﬁ dostN8 defl @ msur amin
exposure, as expressed in AM day, is a product of the drug plasma

concent r guretsnred supsvkigapiaspes @nccntrﬁéloas'evqgéherrﬁe@;lmﬂrma@mpmtydua)Mem524 hour s)
and the treﬁ_‘?rrent uratio or exa nt of. a subject

aen 1S NRREbe AP Rl e Aline Bls AN for 1 SRR Ao

exposur e spiilady Vhidalateer 96 hours. Preferably, suramin is administered in
an amount that results in a@gl asma concentration of |ess than 100,
pref eb@bl y | esk a pepfersgl empp @neatbtfyatp@égur@mmemsurepmrfe&rawmsséb@than 25,

pre of abl §70 - asEPder A Buhe P s BT P9t ol BT 26 PEe RRERCSSY gy,

25 pref erjald thah 898 pu\hanybseld%/ﬁourgrpeétemgl Msd Bias 40D an-d2y 8996 Houed, er abl y
| ess than 10 days, rmre(ﬁreferabl | ess than 8 days, and nost preferably

| ess t harPrsfesally g6y bam3 GieMr dayeover ¢ aPPI@nPT\R,FFé?Q%Y ﬂ%é?lﬁp&??-ll-@/l@@bi@éﬁlt rations
of a cyt o§oxl G @fﬂmﬁg‘fﬁgﬁhﬁtﬁopﬁ@\q da tf ﬁ(@ﬁE,\lﬁgfgﬁa'ﬂBﬁka% IBB‘fnl\f G-

antagonist 1s 'S am n over e suramn
adm ni St edgydovar 96\1ﬁmrs/\,1praférablydesuham00 lnlsl dmy sMen 06 Bduaf mtdhﬁostfp&@efpiaagrm
concent rat ion sufficient to %Rhl bit or reverse the FG--nedi ated resi stance

or to enhigstdappe HYlrday Ve 3¢ howe EPe ttehsuramigExposuse. pe expPresssd i M- nor e

pr ef er abl t preferably
| ess thana 0?53219;0@@ ?/%988/ Jgaﬁﬁ%%‘#%gjﬁ%l/obgﬁggi ggg(%éhg%g% ?\ a preferred

enbodi menmicremodarity over 2]4 lv@ns)i andahié aeatingnioduraiarhinqiags. Por tmample day before
(e 20 eL ) o, RS PL02) G 0ERes EDCANA LTELBLGLY LGP 2o
20 exposure of 52 pM-day over 96 hours.
Preferably, suramin is administered in an amount that results 1n a plasma
concentration of less than 100, preferably less than 80, preferably less than 50,
preferably less than 25, more preferably less than 15, and most preferably less than 10
uM. Preferably, this plasma concentration i1s maintained for less than 20 days,
25 preferably less than 15 days, preferably less than 12 days, preferably less than 10 days,
more preferably less than 8 days, and most preferably iess than 5 days beyond the time
duration where therapeutic concentrations of a cytotoxic agent are maintained.
In a preferred embodiment the FGF antagonist is suramin and the time period
~ over which the suramin is administered or over which the suramin 1s maintained at the
30 plasma concentration sufficient to inhibit or reverse the FGF-mediated resistance or to
enhance the efficacy of the cytotoxic agent is less than 180, more preferably less than

90, more preferably less than 60, and most preferably less than 30 days.



In a preferred enbodi ment, the FG- antagonist is suwamn and the tine
period 5 over which the suramin is adm nistered or ‘over which the suramn

i's mai nt{igResgds the plasma concentration sufficient to i&{]lifgg‘sm(a{ 5 everse
the FGF-nedi ated resistance or to enhance the efficacy of the cytotoxic

agent does not begin substantially earlier or end substantial later 2$%86( 200

the period oveh afrefefreti RenboMindn® XubardmEB zives iMeHEdRIGy 6f RAhfH 30X Q% 1 Whi ch
the cytotoxic agent is maintained at a therapeutic level. 10 In a preferred

enbodi neriay befare Heradmintifeners of the cyiatemit agentending immadiaielyiafigr plasma whi ch
the suranmin i dm nister over L ch suram,n s mai ntained at the
bl asma. coaehTrRpR At Bt EHElolhstS el BBt Ul e R med at od

resi stance or InG preftideentoldn@t fthe BQF aftagonist oydupindxid agenmesRAsd| €ss
than 180, nore preferably less than 90, nore Rref erably | ess than 60, and
nost pr efereapiych the suippuh IsFolnyBsered oregver pdichghe surmieis Tonigned at thee

cyt ot oxi j ]..Nd ot 1 WHi oXi C
agent 1 s TABAELLor:Sp P BAGEARTo Rl Br e A O e St bt e
ant agoni snhhscestie afficacyaafitht hegtotaxeagmet doek nobeginwhbstintialie eatlieadt Bnd S

adm ni stered or qver which th suraﬁd B gﬁs mai nfai ned at the plasm
concent r atbgaArEAldaterihap the RETcARVER Yhish theedptoxicasentpepdipsiered @1 O¥ST st ance

or to 20 \ﬁﬂ@@%)?/ee?ﬁ&%xﬁffEﬁﬁg}éla%aiw@apé’ﬁh‘a}agﬁtsc Fg,gnt begins | ess than 180,

nore preferabl ess than , hore prefer ess than 60, and nost
pref et@bl y | esh 4 prafer’d egebpdirheii ghe FQfeantdgonsst isdmyannn antlithehtimb gedgd ot oxi ¢

agent is admnistered or. the first day on ich the .cytot.oxic .agent is
resent el HASHEA SraTiR PN o FE S e SREpin § TR LGOI ¢ o
enhance tgsmRNtdldeARstid dubldiefto idbit 6Y£RbRY e SR Med{afedresisBEEObSt0

described in Table 2), where the suramn dose is selected to deliver a

pl asma combencte tht iefircapy obdieextol@Oc gzant engs lesseharbl 80, pwiroprefgably/less, nost

f bly. b Lalm i | whi | ' [
or esent 1 e pacnere aleSiuy teot BeB poEe Y PrerPreb e A AT R e cur am

dose s adsidaydnonkich Bef Gicoxic agentlis anaRikdryd vE 4B laspdaydt #hidhtBe
adm nistration of the at | east one anticancer agent. 30 Animal trials

pr esent edcyietouicragehionPrasant at thesapssthe 1ey¥elsni ce with two weekly intravenous

bol us suram n do f : i ef f ect

of anticancer glr%g%f%?dé%ﬂ%{a%%tttﬁ%@ﬁ%@?ﬁ%@ﬁ@ﬁgﬁpgﬁﬁﬁ\%ﬁé%suI t in
addi t i onabvepedhich keisghimih dssimifiisicsedlosaver svhicdl thelburtrath isanaimainet] at thea pl asna
suram n concentrati on. of WO 00/ 74634 PCTI USO 103. 29, DEC 2003 about 10
pM (- 14 pRiptg carceniaigi suficientde migWE OLERYFTF ?t%oﬁaﬁm%ﬁt%@éeﬁﬁ@m ¥Px,

Tabl e504 aftfinge tHelBHERy 6F the LyfotHBE BRI befint RAs Bk 188 AndePhefeRBH, RYY am N,

ei ther al one
than 90, more preferably less than 60, and most preferably less than 30 days before the

first day on which the cytotoxic agent is administered or the first day on which the
cytotoxic agent is present at therapeutic levels.
Methods described herein use suramin to enhance the antitumor effect of a

25 cytotoxic agent (e.g., agents described in Table 2), where the suramin dose 1s selected
to deliver a plasma concentratton of below 100 pg/ml, preferably below 75 pg/mi, most
preferably below 50 pg/ml, in a mammal while the cytotoxic agent is present in plasma
at a pharmacologically active concentration. The suramin dose is administered before,
simultaneously with, or after the administration of the at least one anticancer agent.

30  Animal trials presented herein show that treatment of mice with two weekly
intravenous bolus suramin doses of 10 mg/kg for 3 weeks enhances the antitumor effect
of anticancer drugs (e.g., paclitaxel, doxorubicin) but does not result in additional body

weight loss. This dose is calculated to result in a piasma suramin concentration of



or in conbination with a cytotoxic agent, where for-a human subject,

mai nt enance of plasma suram n concentrations of between 150 to 300 pg/m

i s needewota/péx@duce a 5 neasurable antitunor effect (E sembEUgarioets al
(1995) J din Oncol 13:2174-2186). A typical suram n dosing schedul;%ﬂﬁﬁbj
at maintai ning suramn plasma concentrations _between 150 and 300 pg

consi st s abPubh0 kM (14 reloh HiTSthoars dfterdosoadpimgranen fsesExampde Plr st week
b FARBCAUELE FRRE) AREHGH LU, 2RulANEn Bl BRI BRngadANOeT

t he subseq justed using si an pharnacoki netic net hod

10 ( Daws st iftcombinalRA&itHGh ttofoaitc ggenRashete Bif -addymanadubjeoe nedintahar(cd 999)

Cancer 86:470- 476). Moreover, the methods of the art for using suramn in
conbi nat i FJASTAR SUTaBRhepnceatjating oif deassntls04e 8@ Hadn nPsedsd ta g f2at a nore
frequent schedul,e_oF s 1.0 fr . 1 e )
troat ront TSR taPol PRET R BhsR ! (RSt AEI GRAFRE ARBLEE A |

conbi nat i 9picaf sEbhanssimnsthedne elihecCitindintaidihg suramdd plamnha obnckhtrations
andr ogen-i ndependent prostate cancer, the duration of doxorubicin treatnent
was up tdberpeembiikan eR(EIcRBS 8§ oA RD HRUYRPRBISTR N i LOP avg/Re Vevas up to

45 weeks. {16 B o kA8 Bn RREEI B Ackd I3 1208) ¢ Rl YA 11

the conbin on Of suram n t he’ tr eat nent
hor none- rhgisabsqhemrdesésdre adjanee using uhaBayesimaphaghahinsae Miegghather eas

it i C i | k t . et I 20 9 Al
O S ok o0t Sl B EeR IBORG ot Bhe) ok B
the foll 0»1@9 NIGEL G %ea%t%&mﬂe E@%&@ﬁﬁig QUMD coR®iHatibh WaHCher

coagul opat peri pher neur opat proxi mal nuscl e weakness (Dorn
and Von Hoftbioxeageats ofteheidotihisten pyratianatxomkye 1@84nt whedBOoBHBIngeiThe

i nci dence _and severjty of thes toxicities ar sitively related to
cunul at edd‘é)'@E@“&W& the éemw}%‘g&‘q tFF“f‘H@‘I‘f’é’fﬁ’i‘(?ﬂgfmp%S 0&558?’%53% RS n. In a
preferredg J1ENh the QfndifdTi RN AgRmhiftant JoRGruBiRid for Fe @i BADBY:

Preferably, the anti-FG- antibody is present in a concentration that is
suf fi ¢6entndrogéi-oxiepertdent prostatstcances, the daration &f dexorabient iseatmentoras UptoFGF

e.g., bF and/ or aF . but i ot sufficient to pragduce,o or ,nore of.
Ei 395t gni SRR P heths {e gyl e %}T‘}"r‘é"raﬁf‘f’%rﬁas(‘ipﬂfagd”"‘s"%‘a&‘%F’rc"a’nt cel |
death in MuWoRY AR BHceARESRA 1931MR01)C Fok Sxarfple ih the fERMSHERN & saPdnhibumr

effect in a subject, e.g., a human subject, and/or (iv) cell cycle arrest.
I n a pref end gutoomtsodCrfenthe tieaenenGe! hermasriEs taniPrafalg FRPCERGRTAEMNASdy and

ant 1 < FoE. BREPRURAN Har et Teutt e Bk A B 0T o0 GORRRA Oy ' "
presemny Wipsn 3 Renayidel #%568-53g8 nAt itsedesenid dhropt azamndts, plramimcolsegi cal |y

active concentration_does not result in one or_nore of. l(1) significant
cell cycl ¢hesfollewnng ooty I a human patient: adrenal insufficiency, coagulopathy,

peripheral neuropathy, and proximal muscle weakness (Dorr and Von Hoff, Cancer
Chemotherapy Handbook, 1994, pp 859-866). The incidence and severity of these
toxicities are positively related to cumulated dose and are minimized in the methods
25 described herein.
In a preferred embodiment, the FGF antagonist is an anu-FGF antibody.
Preferably, the anti-FGF antibody is present in a concentration that is sufficient to block
the resistance to anticancer agents induced by FGF (e.g., bFGF and/or aFGF), but is not
sufficient to produce one or more of: (i) significant inhibition of cell proliferation; (ii)
30 significant cell death in human and/or animal tumor cells, (iii) a measurable antitumor
effect in a subject, e.g., a human subject, and/or (1v) cell cycle arrest.
In a preferred embodiment, the FGF antagonist is an anti-FGF antibody and it is

administered at levels such that the plasma concentration of the anti-FGF antibody that
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significant cell death,.or (iii) significant inhibition of cell growh,

e.g., the concentration in plasma is of a level that if the sane

concent r s eni74634 t he anti-FG- 5 antibody is provided in ceCTawsed4med | s at

| east 10, nore preferably at |east 25, nore preferably at |east 50, NPEPEL 200
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the treatl g eHt-diiiPdbet Bbl Rsulf BIbIIUSMIR B€ df Bl éc@ycg{&ge Bfesif of : (i)

cycling cell's continue to progress throug cells
remai n Vi gighicamrcellideath, oe(ilipsigeifieam idkibaapaliicell gfowhpt.pf, efieat i ng, fol [ owi ng
treatnment with the FG- anti| b?dﬁ' El'g% .determ nation of effect gn_cultured
cel | s cancRReCEERTMINRRITA 191 fileves et Urihasams aneantratignsldhpii-RGF |n a

pref er seda@mg@gp%ﬁmﬁ chifdreAREAIANESAL 16 Snéte pbiap G 1843 9 aHY¥and t he

time perio the anti-FG- anti body is adm ni stered or over which
t he anti - pieferbly aqhdastodllyndre predénablyi ahdahisail, trivee ptederalply o hasni G, ataren

sufficient to jnhibit rever se e FG--nedi ated resi stance or nhance
She of 1| chaora eyt ristt Breiahl s il S R AER B AR e ey T ees
than 90, [ iGaRdefALARI 1k entihiald KiOnvaNed M0sHe orfidE 8F:al) dclifisselihan 30

days. In a preferred enbodi nent, the FG- antagoni st is an anti-FG anti body
and the @éntiriugro pergresd thrpugh Wi aeH oyble, @ncelsemannyiablodyr (i) cediviremnsiner ed or

over ich t ti-.FGF apti body is majntain t the pl.asma concentration
suffi\é\/ﬁenfaﬁ"gﬁ? %PHTBM“ =t E%L}fé’%’égnfﬂ@eﬂ&ym%ganqb@giyst ce or to enhance
the ef fi cagknainalibe oMt OX icalraga RblfaRSetRiermiREI WItISHB Sy atek dstibear | i er

or end substantial |later than the period over which the cytotoxic agent is

admi ni st etrebxamplgweY. whi ch the cytotoxic agent is maintained at a 25

therapeutic |evel . | [ e Foil i LS an
anti-FGF anti bgﬁf} pé%&“?%grkg{)(ﬁhn%ggégﬁgﬁgg%g&%ﬁ]gﬁnFﬁg ant%g%%@taaﬂ I eody i's
admi ni st etigek SYriod\eer whichhé agti-BGH antibGlly Ardidoigyrddor oRermvaichelk ait-t he

pl asma concentration sufficient to inhibit or, revFr se the FG--nediated

r esi stldnc& G antibody pamataing dhe plasa spncepEatio YIRFAGTE 1o JEnbit gheeyersgss 30
than 180, uﬁ@@ﬁxyr%@&%@ﬁéas%s%gégéwam &th@'éffﬁlaar 6f Bk abloYori€gsent 1ARsH0, and

nost prefera ess t ys after the |ladst day on which the cytotoxic
agent is thahni 8, stoze prifoably essitomt S0 ayoro prefiratof lesh raoyilorndkimostagent i s
e pr ef GFFEGOBHBAPRAL S4Fhe” FGF ant agoni st i an anti- FGF anti boy and
the time periqd Qyeferré laélaoamna,nhé FEERnARbHiBOE ¥n beti-FGH &itboay add &e over
wht eh 2;[Ohe tﬁxr]]é ;)t;riod over which the anti-FGF antibody is administered or over which the anti-
FGF antibody is maintained at the plasma concentration sufficient to inhibit or reverse
the FGF-mediated resistance or to enhance the efficacy of the cytotoxic agent does not
begin substantially earlier or end substantial later than the period over which the
cytotoxic agent is administered or over which the cytotoxic agent is maintained at a
25 therapeutic level.
In a preferred embodiment, the FGF antagonist is an anti-FGF antibody and the
time period over which the anti-FGF antibody is administered or over which the anti-
FGF antibody is maintained at the plasma concentration sufficient to inhibit or reverse
the FGF-mediated resistance or to enhance the efficacy of the cytotoxic agent ends less
36 than 180, more preferably less than 90, more preferably less than 60, and most
preferably less than 30 days after the last day on which the cytotoxic agent is

administered or the last day on which the cytotoxic agent is present at therapeutic

levels.
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FGF anti body is'maintained at the plasma concentrati.on sufficient to

i nhibit or reverse the FGL7-nedi ated resistance or to enhance the efficacy
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nore preferably less than 60, and nost preferably |less than 30 days Bj@frlﬁm
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a5 oless Whan | EpTBARERTeran LR GG e iore Bl diss g o6 Rosf com &
car ci no AR 5 B e fite hYRROBB oPivhithl BEKABIRic dgendispr ef erred
enbodi rrrr;?ﬁefqumgqﬁlgsor er'i’s a cancer Wﬁ%c%' i ncl udes}ﬂan est abl i shed tunor.

I n a preidningderedrbodienfant dayt drewHickaheleytoiogicaageahseresant at thdrapdutides a sol i d

20 tunor. In a preferred enbodi nent, the disorder is a cancer which
i ncl udes!e¥el§et astatic lesion. In a preferred enbodi nent, the disorder is a

cancer whic hm}]ﬂ"ﬁ: hxtlﬂéi% PerhBOKEIEhA the mBthAd RAIEHRS MR GralbRdbRNtor chiigncdi Sor der
I s a cancer I C |nc? udes a |ynphoma. 25 In a preferred enbodi nent, the

di sodtler theskikingaficehypesprgliferative dstlowtectedifrom theoSare eonsisting b ssptidma,
hond t eageni - d ' ; | i
ar comn. LR b ERRBmoT Py arg i iR Tl RRaRS Whor SE SRS | ©

mesot hel j oidE WS &t unor -, | ej onyosar cona, rhabdonyosarcoma, gastric
cancer, esophageal cancer, colon 30 carcinonm, rectal cancer, pancreatic
cancer, breastnearfered embedimrent dhemethodinibis the nelifemtion of atrienbancghcer

cancer of, the. head and necl ki n.canc, . I n cancer, squanous cell
car ci nome 1&‘@}5‘&6@&3@’3‘}?@’%{3‘5‘&? %eérrlél?‘l %BV‘PF%#‘%’ carci nona, papillary
adenggar ci nongy, , ¢YseAeSBRGadigtent, O disardenBdidahagrye.gatinconm, a br onchogeni ¢
carcinoma, 12 WO 00/ 74634 PCTI USO0I 40103 29 QOEC2003 renal cell carcinons,

hepat oma catsiriosnad ae adermcaicinamg, adHpPheBardiadeWeE™aeni nony,
In a preferred embodiment, the disorder is a cancer which includes an

established tumor.
In a preferred embodiment, the disorder is a cancer which includes a solid
20 tumor.
In a preferred embodiment, the disorder is a cancer which includes a metastatic
lesion.
In a preferred embodiment, the disorder is a cancer which includes a leukemia.
In a preferred embodiment, the disorder is a cancer which includes a lymphoma.
25 In a preferred embodiment, the disorder 1s a cancer, e.g., a fibrosarcoma,
myosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma,
angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing’s tumor,
leiomyosarcoma, thabdomyosarcoma, gastric cancer, esophageal cancer, colon
30 carcinoma, rectal cancer, pancreatic cancer, breast cancer, ovarian cancer, prostate
cancer, uterine cancer, cancer of the head and neck, skin cancer, bram cancer,
squamous cell carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary

adenocarcinoma, cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma,
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enbryonal carcinmnoma, WIms tunor, cervical cancer, . testicular cancer, |ung

carcinoma, small cell lung carcinoma, non-small cell |ung carcinong,
bl adder weAfofispme, epithelial carcinoma, glioma, astrocyt@™Fusoo40103
medul | obl astoma, 5 crani opharyngi oma, ependynona, pineal ong, 29 DEC 2009

hemangi obl ast oma, acoustic neuroma, oligodendroglioma, neningionma,

el anoma, refgLEQd 26ihoM8, hdpidmil) Bile FuonRrcih@tk @fbBocardiitimi GMmindha, Kaposi
sarcona. In a preferred enbodi nent, the di sorder includes a cancer which

i ncl udes embryonal @ar@nom@u%kn "SHUREE £6Tvatal sancer. IesticyIAT ¢aRCEoUREf r om a ti ssue

that are CmBREEtf et Tl BT SAT e ShALEAC AR o BT P, OIS o1

tissues. tdicioBlagbgitietidl erbadinappliomi, hetrdidengenedutioblastemaa cancer which
includes cells, e.g., netastatic cells, which formfroma tissue of the
breast pe@BloRPharyIR|QHRfe FPETSIYAIR?, Pingajayes. hemangjeblastomaacqusiissneuseingn

rectum sk, o Pl hopfia Heb B Tom S Shiffom© RLMb1b @ et indB1a ABAHaY ke Al

mucosa, canters cancers of hématopoietic origin, or
cancers ofymiteorha,rpkaipdsisysoem | n a preferred enbodi nent, the disorder is

a cancer which |ncludes an stabl jshed tunor,, e.g., a pupor that has been
growing in a sd%FéE?eFﬁ?a§P°$ ‘%%QSOVEEKWLﬂF%?gVEBﬁVEFaE H
pref er abl | ¥ g0t aQ{aﬁT: %Embl%xémmrh% tlsmr\ehe%QapF@mgfabmewr ee

nont hs, F8 pre era y six months, and nost preferably |onger than six
mont ha.0 quﬁresaldl yrefexablg sit bilghileveds) ot oettsrthateane reconiagyeros@dses| o EEdl, | v .

Preferabl e tunD be visualized on diagnostic nedia,
%ﬁﬁﬁgyﬁﬁﬂﬁgi?Pé W“gﬁplﬁﬁfpﬁyg ‘Preferably, an established tunor

can be agnosqq apfefefted efbeSimdn, 1R disuARE inclieXEMmceewhich iff10ddsakRs,

specific antigen for prostate cancer, Her2/neu for certain breast cancers,

CA125 for eqvancastatiandis whish fgandiane a sissusrofthafeast mrenaedadsey, ahld er,

bli sh d b
Changes, | 05 J0Bfs, S R B, A0F REh AR, S PR, 1 on 30

cancerys blpﬁ@@nb(nom td’ﬂl@osfaQéari&bﬁCBTQhe maemﬁ neek, lcarmersi of Hemeapbietit oright, east
cancer, pain, or_headache. Preferably, an established tunor can be
d|agnosedQ%F%ﬁﬁﬁﬁ@ﬂﬁﬁaﬁmﬂﬁ&¥?§rs of a patient sanple, e.g., a patient's

Sputum eces., i ererhSrbbdin A2 GAG PGTHEANHOI A3RBE 2003

Preferably, an es tunor can be di agnosed g phol ogi cal anal ysi s
of established tumor, e.g., a tumor that has been growmg in a subject for at least one

week, preferably two weeks, preferably one month, preferab]y two months, more
20 preferably three months, more preferably six months, and most preferably longer than
six months.
Preferably, an established tumor can be diagnosed clinically.
Preferably, an established tumor can be visualized on diagnostic media, e.g., an

X-ray, a CAT scan, or MRI.

(3}
A

Preferably, an established tumor can be diagnosed by the detection of tumor
markers, ¢.g., prostate specific antigen for prostate cancer, Her2/neu for certain breast
cancers, CA125 for ovarian cancer, or genetic alterations.

Preferably, an established tumor can be diagnosed by the detection of
pathological changes, e.g., blood in sputum for lung cancer, blood in feces in colon
30 cancer, blood in urine for bladder cancer, a lump in breasts for breast cancer, pain, or
headache.

Preferably, an established tumor can be diagnosed by biochemical analysis of a

patient sample, e.g., a patient's sputum, feces, urine, etc.
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cells derived froma subject, e.g., norphol ogi cal abnormalities, abnornmal
nucl eus-to- cytoplasmc ratios, abnormal tissue architecture, abnormal

ti ssue oWE@MIT4@Hi on, or abnormal tissue conposition. 5 Pr%@ﬂéﬁl/@}ﬂﬁﬁ
establ i shed tunor is one that is visible, palpable, or found during DEC 2003

necropsy or autopsy. In a preferred enbaqdi pent, e di sorder inc|udes a
cancer, e.g., P[ﬁf@"ahlé(né%ﬁtab]#sé‘ﬁﬁrmﬁ%frf@é‘r%e ‘g‘l“agrt?ﬁ%ij '? Omlcﬂra“allyﬂs of
chert her A BGEL.g., ot AS R4 45 RR5, abABHAA iR leus-1o-
chenor esi‘get%agn eﬁt’é@g&m%ﬁgﬂs 1%'%1’ Fhe or ne. i gﬁ?]?]?‘rgant’z}esponse t0 10
chenot her apypiabmicarapios fabnoresk] eishedirchatdcture,bnbypad tpsuy orgemaitiongocel | i s
found in a beniﬁn | esion. I.n a preferred enbodi nent, the disorder is

sel ect ed ¥prowmehRsyYF SOWPEYHE st i ng of psoriasis, cysts, benign prostatic

hyper pkasi a, ag?neft‘é‘{%g@g% el @5ished dmndi sl g & &i@i@ﬁs’? BRIBAH IS fouhd GudhgOr der

is selected fr roup consisting of benign hyperplastic diseases,
e.g., orahegapsyldraspsycentral giant cell granulomas of the nouth or
pharynx, benign cenentobl astomas of the oral cavity, oral plakia, gastric
ol ye. gast 1 41 AGEERELEBHAMET MeSEPHE MEBRDH ETIceE e 1 SPACELE A

granul omag, ¢ i clers ghgﬁﬁsﬁfa%bnﬁa&‘ dHe BT SerayTRifacion) Ealcknalmapaasyt omas,

smal | intestin wanhonmas, 20 colonic polyps, colonic adenomas, Crohn's
di sease, bapat,iwhield sdemordsigtaitj €g.cshowokitle or npisignifroanprgspornisenat osi s,
pancreati c_adenonmas, pancreatic ductal hyperplasia, renal oncocytonas,
renal !QapFh¢BaderaPsdenomas of the bl adder, mal akopl akia of the bl adder,

pseudosar conmas I?fa tptl’é}@rr% %@Sﬂim&ﬂqmgﬁéﬁii%ratﬁl@ﬂeﬂﬁs Riatinkivenipnper pl asi a,
erythroplasia o he penis, polyps and papillomas of the vulva, vagina, or
cervix, 2%seomdonetrial polyps, adenomas, papillomas, or |einmyomas, ovarian

cysts, fibrocystic i seas f the, brreast .l f e . .Scl erosing
adenosi s, hemaﬁﬂiacﬂr ,rregﬁglﬁg lmmgg? HigHdes s5F Pe,? ﬁg oﬁagrls%tg,rg\s?g?%%%'zﬁggas,
adenony oepishhgdid, @RS, beRaIBIrbABH: hyjRYplEsief andiehdomkiriasisgenoder mat oses,
fibrosis of the bone, fibrous dysplasia, chondrodyspl asisa, sclerosing

bone dyspl asi a,Inaprefersd cabediregt.dhe fisordsgissiscied frgme HicaEpup corsitingf, 30

osteoi d osteonss,. .0 . , RSn
chondrow%&?@%ﬁ iﬁg%‘%ﬁ%ﬁﬁgbf"g’i gﬁgg 923%@?15?’%?%2%‘;@ adaé';r?grtr%es of
endocr i ne rR& @RS ph@ehk enigr@eawasbladiaaase, thadrbomiityhypeplakas gastmadr enal

adenonmas, adrenal MEN I %ndr oagle,, adr (I?aaal el o%ﬁgmas. 14 WO 00/ 74%34
PCT/ US00/ #01Rspeastmsedengptss) spall igjesirsl A0anauibotiT e HESSUTHETaUEP AL Selly
manmal , e, testifhl Y PBmaE; Gnall fnfl&tind \WREGforhSs, SmBAh1Efinal SetBvannBm@ancer
patient. 'Ilesu1et can be a patient wi'th non-snall o _

20  colonic polyps, colonic adenomas, Crohn's disease, hepatic adenoma, hepatic cirrhosis,
biliary papillomatosis, pancreatic adenomas, pancreatic ductal hyperplasia, renal
oncocytomas, renal papillomas, adenomas of the bladder, malakoplakia of the bladder,
pseudosarcomas of the bladder, endometriosis, benign prostatic hyperplasia,
erythroplasia of the penis, polyps and papillomas of the vulva, vagina, or cervix,

25 endometrial polyps, adenomas, papillomas, or leimyomas, ovarian cysts, fibrocystic
disease of the breast, lipoma of the breast, sclerosing adenosis, hemangioma, ductal
hyperplasia of the breast, fibroadenomas, adenomyoepitheliomas, hamartoma, nevus of
the skin, genodermatoses, fibrosis of the bone, fibrous dysplasia, chondrodysplasisa,
sclerosing bone dysplasia, axial osteomalacia, fibrogenesis imperfecta, osteomas,

?;0 osteoid osteomas, osteoblastomas, osteochondomas, enchondromas, chondromyxoid
fibromas, chondroblastomas, synovial lipomas, adenomas of endocrine organs, goiter,

Graves' disease, adrenal hyperplasia, adrenal adenomas, adrenal MEN 1 syndrome,

adrenal myelolipomas.
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cell lung cancer, is treated wth a conbination of paclitaxel, carboplatin
and an FG- antagonist, e.g., suranmn, or with a conbination of

genti t abvO@d/7#63gpl atin, and an FG- 5 antagoni st, e.g., SuPEAAIS§0/40182

subj ect can be a patient with hornmone refractory prostate cancer, wh8 DEE 2003
treated with a conbination of estranustine phosphate t axot ere and an FGF
ant agoni st, e. ¥ 2 prefermegiembodiments fhe subjsriis A Famsnalos sddlymap; & &, th

o Qconazs%ﬁc?ﬂ‘i agsa?igxtt gzgﬁﬁke@ggcgé?’ﬂaﬁ&t Thds \Aﬁ%ﬁﬂrc%ﬂqb@a p?ig@nt%m AGD- sﬁl fp be a

pati ent cancer, treated with a co I'nation
of cycl opletidphgoarder, 1memem\bnth|ampnﬁ>zﬂdtxohlaﬁpaaﬂum@(tldartmpthtmrnnﬂ@ﬁ R@GF agoni st ,

o gon, SHRABIET £ SRR, AR P RRIch e oA Gh i W SADCRcco
breasts c o) I ed with
o FerD) nonfople b e MELRP RESER Gl S o Bl ONE HORAGe Biforby robateel!

e.g., swaamrnwhmms tncaved with h@umhixmtiontoa“xatarmstmc phosphate, ta¥dlersatg @ct can be

a patient th 15 advanced ar static. col orectal cancer, who is treated
i Ph o OFAF HRIEEOSof &SRO bt ot (ah QOB IR0E Bhisga o, KeoepMeealidadi o The

subj ect car@e aﬂtagﬁﬁlhlegfgr ‘@.’lutah'nn AG%aREHE1CRh BE‘ a%ﬁf‘@rﬁ Rith¥RBtabidiit bRAked Wi th a

conbi nation of 5 uoroudracil, leucovorin an FGF antagonist, e.g.
suramni n. dancer, phefietrecatet wnb(adnonﬂm;;txottmécggdbpitasphfunldg,edﬁxoné)lsal%ct ed from

the g p20 con n antim crotubul e agent oi sqner ase |
i S1€ ornderof g e e eT oA hit i TR R UA REOT P of 1 ¢
i nhi bi t Ormx@ter@ald@ydnqi(sm Qm%@&ﬂét; e.8N shrikfh CRh@bibiatt cA0ss pataam ag@nt capabl e
of interfering with a signal transduction 5 thvva (e.g., a protein Kkinase

C i nhi bi tatvanesdhreastpangat thahoverexpsesses ge ) fawt@mwlcwap rlfstl‘c%jﬁd)mth fact or
recent o ) HER SR RplbRLe £ HERESTARARAOR) 3 2 FOF, AEGARL

interfer uthor os S rgatil ation. In a

pr ef er r edsieaaad WiBNr, withit gattm;mx bﬁcﬁ;@@ﬁhﬁ The sﬂjmtz&rbe‘xmmhw@r oup
consi sting of an antim crotubul e agent, a topoisoperas [ nh| bitor, an
ant i mb$ abastvapeed or:metastalis eolpmsatabranger, whe I&FR?F%W‘H@ caagmaﬂoar? i ntercal ati ng

agent . aNyAgELy CAPAPLErGmasbisE L hitinit WhcRuSkaRA ob 8 BARAUGHEPN Pl vy

(e.g., a prot el n nase anti - mone an
anti body adanosd cajoovdrtef, adibas treaeépmhrasc)omlamtlontoéﬁffhmmratah lcqutvemil euki n,

a tunor necrosi(s}fact or, and radiation. In a preferred enbodinent, the
cyt ot oxi caBahFGF anagprish §&-FEMPhe group consisting of an

anti mi crot ubul g, %ﬁ‘e@é ePerb BRI BI-aS fotbxit BRéHRL Riecte@Traf ie@bapol ite, a 15
WO 00/ 74634 PCT/ USO0/ 40103 mitotic inhibitor, an al kylating agent,_an

i nt er 281 atonsistangerian aamnag@tnbuleagam etoppispmgrasebinhitosr ¥ eppisgmaizstlla si gnal
t ransduc;ﬁﬂ_@b at e a.r}{gtﬁl&%%hi’teb 8 1308} qt e'npubkllop %%%lﬁ!%ti{ﬁgt géﬁt%n infer galatjr?gn

anti - hor iS50 ecep ors
interfer Oﬂgcrﬁ,nan agcnt capable of mterfcnng with a signal transduction pathway (e.g., a protein

kinase C inhibitor, e.g., an anti-hormone, e.g., an antibody against growth factor
receptors), an agent that promotes apoptosis and/or necrosis, an interferon, an
25 interleukin, a tumor necrosis factor, and radiation.
In a preferred embodiment, the cytotoxic agent is selected from the group
consisting of an antimicrotubule agent, a topoisomerase Il inhibitor, an antimetabolite,
a mitotic inhibitor, an alkylating agent, an intercalating agent, an agent capable of
interfering with a signal transduction pathway (e.g., a protein kinase C inhibitor, e.g.,
30 an anti-hormone, e.g., an antibody against growth factor receptors}, an interferon, an
interleukin, a tumor necrosis factor, and radiation.
In a preferred embodiment, the cytotoxic agent is selected from the group

consisting of an antimicrotubule agent, a topoisomerase I inhibitor, an antimetabolite, a
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interleukin, a tunor necrosis factor, and radiatiom., 5 In a preferred
enbodi nent, the cytotoxic agent is selected fromthe group consisting of
an anti w@owi«bul e agent, a topoisomerase | inhibitor, a PopaiseGsapnse ||
inhibitor, a mtotic inhibitor, an al kylating agent, an intercal ating
agent, an agent capable of interfering with a signal transductiod ®BEMOIGY
(e.g., amppbe sihbikirnasalkylating ettt ay intescaatinggcahan agentsapableal g = ‘an

ant i body. inst grow h fact , i r; :
Mt er | ecRrAtrt g v p edel GEisbodsRRh el e, Aprftit Ririkd iRl B e,
embodi megy anti-REmeoteQt @Xiaf angBady girse Rtk dadisomréfersyraiperfe@nsarst i ng of
an antim crotubul e agent, a topoisonerase | inhibitor, a topoisonerase ||
i nhi bi t omtertenkim aitpmeapIet & fackoranddediatipmni bi t or, an agent capabl e of
interfering with_a. sj . cl) : (N kinase C
i nhi b%t or, e. .?péerge%%(?l - %&rlﬁn%ﬁé%l (Se)tg}él?aa%g&)r{:ﬁ grsléllg%g%;flmglgtﬁa)’%%g@pgr owt h
factor rgsRRtiakSF anantimidrétubeleQigentan tdpoisimeeaseiInnhiditby aospoisearasi § f act or,
and radiation. In a preferred enbodi ment, the cytotoxic agent is selected
from t helngitoips. a BRtesE sthibigerorn alky BHPE BN ATUIBLATEA 8UREREEN Y 2P 38N'soner ase |
i nhi bi tor t j Al {H oY i it itotic
i nhi bi to?%paglﬁz ogﬁﬁ{ﬁtgﬁﬁ%gﬁ@gée%@d]gﬁhﬁ# g{)?: ?‘g??%é'gg%?g@h?t“,lg’éaﬁ@gem capabl e
of i nt er fidibifg, #Vg 1l Bn ant$ihgrabnd, eansauntibody peaidstayowtd.fector megntotsgian ki nase
Cinhibitor, e.g.,. an anti-hornone, e.g., an. an{.i body agai nst growth factor
r ecepfor Wferferan, an igkrispiR, a&H"?’rﬂe@WSéﬂg?tﬂf’ adg§edaihiion. In a preferred
embodi ment ., i, Gyl e axbhbaGRRhL Itk SRbBLIadehlQRIENS Goftthe ARSI SLI NG Of
an antim crotubul'e agent, a topoisorferase [ inhibitor, a topoisonerase ||
25 i nhi btsmsistingrofantantistabobutesgent, aitepisoendradei Iophibrtor, anopdisgmergseny agent ,
an intercalating agent, an agent.capable of interferi wi.th a signal
t ransduct Wtﬁfag’l‘ﬁﬁgty“‘(t@l?‘g!t?’ MEPRE H&'ﬂ’d% HAEE" E\pﬁﬁ{e&??%ﬁfcréqggwah %n
anti - hor gpng, trﬁ]seuatic’i\rba%%hp@d%{, DEIBLNS kindEOWMilhibasH, 0)g., ah @E8{HoBNENe, an
interleukin, a tunor necrosis tactor, and radiation. In a preferred
enbodiSestg., anteatibpdy agathst gaepstit fagter ermershEDfiRGHEIMe 2 IBEIIEULED 2¢WRHST st i ng
of an antimcr Ettgbul e ??geaqtoh a mtotic inhibitor, an agent capabl e of
i nt er f er PRFORSEAFA ARG nsduct i on pathway (e.g., a protein kinase C
i nhi bitor, e.dn.apréfmedknbbommEnahe eytgioxicadpeanisisblectyd &gai tstgrgowt h f act or
receptors), an interleukin, and radiation. 16 W) gO/ 74634 .PCTALJ 40103
2 9 DEC zoBsisingofpnamiimigroibingeasnhaiepoisqmerass lGppibiler 3Japrisqraeras det ed
fromt ho%ﬁhigltgp L9 ﬁﬁmea%ﬁt\é’; l%HPIilﬁ'{iyit&'}’ﬁrpﬁlﬂﬂaﬁnéggé?ﬁﬁan' iRk dRing
paclitaxel’, "VIACri stine, vihblastine, )

20 agent, an agent capable of interfering with a signal transduction pathway {e.g., a protein

kinase C inhibitor, e.g., an anti-hormone, e.g., an antibody against growth factor
receptors), an interferon, an interleukin, and radiation.
In a preferred embodiment, the cytotoxic agent is selected from the group
consisting of an antimicrotubule agent, a topoisomerase | inhibitor, a topoisomerase II
25 inhibitor, an antimetabolite, a mitotic inhibitor, an alkylating agent, an intercalating
agent, an agent capable of interfering with a signal transduction pathway (e.g., 2 protein
kinase C inhibitor, e.g., an anti-hormone, €.g., an antibody against growth factor
receptors), an interleukin, a tumor necrosis factor, and radiation.
In a preferred embodiment, the cytotoxic agent is selected from the group
30. consisting of an antimicrotubule agent, a mitotic inhibitor, an agent capable of
interfering with a signal transduction pathway (e.g., a protein kinase C inhibitor, e.g.,
an anti-hormone, €.g., an antibody against growth factor receptors), an interleukin, and

radiation.
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vi ndesi ne, vinorelbin, taxotere (e.g., Docetaxel),-ganptothecin, topotecan,
i finotecan hydrochloride (e.g., Canptosar), doxorubicin, etoposide,

m t oxant man@/74eaunorubicin, 5 i darubl cin, teniposide, arnspehiuBes/40103

epi rubi ci n, nerbarone, piroxantrone hydr ochl ori de, 5-fluorouracil &90EC 2003
met hotrexat e, 6-nercaptopurine, 6-thloguanine, fludarabine phosphate,

cyt ar abi ne (Ar s Cprefemédenbedintent, thpertotoals agent wetlected fronathaswdisclesed

pyr azof urj Phosphor acet yl - L- Aspar.at e N—Phos hor acetyl - L- Aspar at e
(PACR) . pBAIDYS EXFREDY RO M5B I PR AP BEPAITR; vinblsstne,

pent ost at bﬂdéﬁﬁ@@%dﬂewm @ﬁeoté‘ef@% @océ@xel) cam tothecin, topotecan, irinotecan
BCNTJ=Can- nusti ne, 5-azaci ti di ne a- deoxycytl di ne, adenosi ne

ar abi nosi U:edrémlandé (e.gl @ampmsmé,, dcmomtatmu ctOPQiFd'e (eitrdahmensi, dmr@i‘uh]cmcl I and
ftoraf | uor o- 2. deox e 5-fl uorouridi

1 tor ot 1 iariniding8hBruSide, SESHHG epfihBR i 2rbEhe Froramtins Jupfoshforde, °

ci spl ati n5.RAFRARLRTHAhote@td, BLakdcBptofhriRiTBCthid Qamnﬁ@mﬁdra%{erﬁna&mee BCNU
(e.g-, Carnustine), nelphalan, thiotepa, busul fan, 15 chl or anbuci |

pl i canyci qytadbmr(laammetnmeﬂmfa@ng@empﬂbmIaaltvecm @j@loapb.crwmhrdel\l nitr ogen

cpi romubt PP GRTRE bR Sy SR CH G RS aT AL BTGB of | e

(e g., Lwpop hoﬂﬁ@ét?llQ%ﬁﬂhﬁe—?ﬂﬂoﬁttﬁt@ﬁatugmi&thd]ﬂe (sZabedax), flutam de,
Zol adex), flutam de

- 3-
b o R BNt amistineayast ey Rrs b AgiZbdsvae riding adgnosing
fl
éﬁ[l-cBSB bk (RFPRO0RMihESor Bk O (i Rl drafét 4o ranu 5 CEP1 1)

gamma, i nmb}cem’kﬂdfbx?mndmel fe-ﬂuetdunﬂmé 51- déceayl-mlhbmuﬂlamei hydpoxymeea; 0Si S
factors, and radiation., In a preferred.enbadi nent, cytotoxi c agent is

sel ected AHydrelaediorambusibdiggo P&‘\ﬁ?la@(véﬁ"ﬂ?%’ll%}‘"c9’f%’tp PemAGBIER tncl ude:
pacl i t axe}ef) CNULEL IR dine BONDRE 85 CaiRusiAr) %agﬁahmmowpwﬁhm taxotere

(Docet axe fopot ecan, irinotécan hydrochl ori de=Canptosar, etoposide,
m t oxddt r ohbrardhmnbphmmycmn, dadababnc,ufosfmménpbwhde cy&iqwbamiummie (e.g.,

Docet axel ), ot eca r.inot e drochl ori de osar),

doxor ubi C|“htr° a “raﬂ# ?ﬁ‘frp f°’83%noﬁpﬁme&1§°ﬁ &Q%Qrf’gag%? mer bar one,
pi roxantrg rhumr&c 16k AR RRhileNal AepSpemtide AL [dupRlids
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below. Exemplary cytotoxic agents include: paclitaxel, vincnistine, vinblastine,

25  vindesine, vinorelbin, taxotere (Docetaxel), topotecan, irinotecan
hydrochloride=Camptosar, etoposide, mitoxantrone, daunorubicin, idarubicin,
teniposide, amsacrine, (e.g., Docetaxel), topotecan, irinotecan hydrochlonde (e.g.,
Camptosar), doxorubicin, etoposide, mitoxantrone, daunorubicin, epirubicin,
merbarone, piroxantrone hydrochloride, methotrexate, 6-mercaptopurine,

30 6-thioguanine, fludarabine phosphate, cytarabine {(Ara-C), tnmetrexate, gemcitabine,
acivicin, alanosine, pyrazofurin, N-Phosphoracetyl-L-Asparate=PALA, pentostatin,
5-azacitidine, 5- Aza-2'-deoxycytidine, adenosine arabinoside (Ara-A), cladnbine,

fiorafur, UFT (combination of uracil and ftorafur), 5-fluoro-2’-deoxyuridine, 5-
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interferon beta, interferon gamma, interleukin 2, interleukin 4, interleukin 12, tumor
necrosis factors, and radiation.
In a preferred embodiment, the cytotoxic agent is selected from those disclosed
25 below. Exemplary cytotoxic agents include: paclitaxel, vincnistine, vinblastine,
vindesine, vinorelbin, taxotere amsacrine, (c.g., Docetaxel), camptothecin, topotecan,
irinotecan hydrochloride (e.g., Camptosar), etoposide, mitoxantrone, daunorubicin,
epirubicin, merbarone, piroxantrone hydrochloride, methotrexate, 6-mercaptopurine,
6-thioguanine, fludarabine phosphate, cytarabine (Ara-C), trimetrexate, gemcitabine,
30 acivicin, alanosine, pyrazofurin, N-Phosphoracetyl-L-Asparate=PALA, pentostatin,
S-azacitidine, 5-Aza-2'-decoxycytidine, adenosine arabinoside (Ara-A), idarubicin,
teniposide, amsacrine, epirubicin, merbarone, piroxantrone hydrochloride,

5-fluorouracil, methotrexate, 6-mercaptopurine, 6-thioguanine, fludarabine phosphate,
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interleukin 2, interleukin 4, interleukin 12, tumor necrosis factors, and radiation.
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below. Exemplary cytotoxic agents include: paclitaxel, vincristine, vinblastine,
vindesine, vinorelbin, taxotere {(e.g., Docetaxel), camptothecin, topotecan, irinotecan
hydrochloride (e.g., Camptosar), doxorubicin, etoposide, mitoxantrone, daunorubicin,

25  idarubicin, teniposide, amsacrine, epirubicin, merbarone, piroxantrone hydrochloride,
5-fluorouracil, methotrexate, 6-mercaptopunine, 6-thioguanine, fludarabine phosphate,
cytarabine (Ara-C), trimetrexate, gemcitabine, acivicin, alanosine, pyrazofurin, N-
Phosphoracetyl-L-Asparate (PALA), pentostatin, 5-azacitidine, 5-Aza-
2'-deoxycytidine, adenosine arabinoside (Ara-A), cladnbine, frorafur, UFT

3C (combination of uracil and ftorafur), 5-fluoro-2’-deoxyuridine, 5-fluoroundine, 5°-
deoxy-5-fluorouridine, hydroxyurea, dihydrolenchlorambucil, tiazofurin, cisplatin,
carboplatin, oxaliplatin, mitomycin C, BCNU (e.g., Carmustine), melphalan, thiotepa,

busulfan, chiorambucil, plicamjrcin, dacarbazine, i1fosfamide phosphate,
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3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-(trifluoromethyl}) propionanihde,
25 anti-Her2/neu antibody (e.g., Herceptin), anti-CD20 (e.g., Rituxan), interferon beta,
interferon gamma, interleukin 2, interleukin 4, interleukin 12, tumor necrosis factors,
and radiation.
In a preferred embodiment, the cytotoxic agent is selected from those disclosed
below. Exemplary cytotoxic agents include: paclitaxel, vincristine, vinblastine,
36 vindesine, vinorelbin, taxotere (e.g., Docetaxel}, topotecan, innotecan hydrochlonde
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tiazofurin, cisplatin, carboplatin, oxaliplatin, mitomycin C, BCNU {(e.g., Carmustine),
25  melphalan, thiotepa, busulfan, chlorambucil, plicamycin, dacarbazine, ifosfamide
phosphate, cyclophosphamide, nitrogen mustard, uraci} mustard, pipobroman,
4-ipomeanol, dihydrolenperone, spiromustine, geldenamycin, cytochalasins,
depsipeptide, leuprolide (e.g., Lupron), ketoconazole, tamoxifen, goserelin (e.g.,
Zoladex), flutamide, 4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-
36 (trifluoromethyl) propionanilide, anti-Her2/neu antibody (e.g., Herceptin), anti-CD20
(e.g., Rituxan), interferon alpha, interferon beta, interferon gamma, interieukin 2,

interleukin 4, interleukin 12, tumor necrosis factors, and radiation.
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cisplatin, carboplatin, oxaliplatin, mitomycin C, BCNU (e.g., Carmustine), melphalan,

25 thiotepa, busulfan, chlorambucil, plicamycin, dacarbazine, ifosfamide phosphate,
cyclophosphamide, nitrogen mustard, uracil mustard, pipobroman, 4-jpomeanol,
dihydrolenperone, spiromustine, geldenamycin, cytochalasins, depsipeptide, leuprolide
(e.g., Lupron), ketoconazole, tamoxifen, goserelin (e.g., Zoladex), flutamide, 4'-cyano-
3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-(trifluoromethyl) propionanilide,

36 anti-Her2/neu antibody (e.g., Herceptin), anti-CD20 (e.g., Rituxan), interferon alpha,

interferon beta, interferon gamma, interleukin 2, interleukin 4, interleukin- 12, tumor

necrosis factors, and radiation.
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5-fluorouracil, methotrexate, 6-mercaptopurine, 6-thioguanine, fludarabine phosphate,
cytarabine (Ara-C), trimetrexate, gemcitabine, acivicin, alanosine, pyrazofurin, N-

25 Phosphoracetyl-L-Asparate (PALA), pentostatin, 5-azacitidine, 5-Aza-
2'-deoxycytidine, adenosine arabinoside (Ara-A), cladribine, ftorafur, UFT
(combination of uracil and ftorafur), 5-fluero-2’-deoxyuridine, 5-fluorouridine, 5°-
deoxy-5-fluorouridine, hydroxyurea, dihydrolenchlorambucil, tiazofurin, cisplatin,
carboplatin, oxaliplatin, mitomycin C, BCNU (e.g., Carmustine), melphalan, thiotepa,

36 busulfan, chlorambucil, phicamycin, dacarbazine, ifosfarnide phosphate,
cyclophosphamide, nitrogen mustard, uracil mustard, pipobroman, 4-ipomeanol,
dihydrolenperone, spiromustine, geldenamycin, cytochalasins, depsipeptide, leuprolide

(e.g., Lupron), ketoconazole, tamoxifen, goserelin (e.g., Zoladex), flutamide, 4'-cyano-
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In a preferred embodiment, the cytotoxic agent is: paclitaxel, interfcron‘a]pha,

gemcitabine, fludarabine, irinotecan, carboplatin, cisplatin, taxotere, epirubicin, 5-
25 fluorouracil, UFT, tamoxifen, goserelin, ketoconazole, anti-Her2/neu antibody (e.g.,
~ Herceptin), anti-CD20, leuprolide (e.g., Lupron) and flutamide.

In a preferred embodiment, the cytotoxic agent is: paclitaxel, interferon alpha,
gemcitabine, fludarabine, innotecan, carboplatin, cisplatin, taxotere, doxorubicin,
epirubicin, UFT, tamoxifen, goserelin, ketoconazole, anti-Her2/neu antibody (e.g.,

36 Herceptin), anti-CD20, leuprolide (e.g., Lupron) and flutamide.
In a preferred embodiment, the cytotoxic agent is: paclitaxel, interferon alpha,

gemcitabine, fludarabine, irinotecan, carboplatin, cisplatin, taxotere, 5-fluorouracil,
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taxot ere, tanoii¥pafergd sEbodiment B SYOHRYOPEEN! BnPRC %/‘ﬂ‘é[}lem&'rﬂ P
(e.g.,Hercet'n,at'--CéD@Q I i . - AaRC de. In a
preferre egﬁﬁt(%h'in%fe%‘f({,]ar%mré B %#Eﬁggcgﬁtdg?‘é’g‘tﬁ'f‘e’lég E{%méﬁq]a‘j%ﬂ}r{?méqual to
15 or g OVEFT tthARdxifhe peBarclit dadtdodnamiy,antiilieraines haitnidyde gpyHeréaptingxanpl e,

for the conbination of paclitaxel and carboplatin with an FGF antagoni st,

t he dose anfi-CB36 levpirbife {esg-ohupion) andiug@idiy 225 ny/rn2, and the dose of

carboplatin is;,chosen eve . n Qi -1 t of
equal to or beﬁnoaﬁrgfa?e%fnrg%g&hﬁﬁl tr}f@C rté@!ll%g f/%h%?ggﬁgdhggﬁdgﬁ%or equal
to or bel@wmcdtabineDflidarabine, iifngatirg narboplatn, digiain2 Guxoereideedrublemot her apy
previously; the treatnment is repeated every.i%{v%eks. For. exanple, for the
combi nat | PHUBICIRIRPARHEY ERETEHD K6IPS0BAZRI 2K ST 4P SRUORI%EBeE  ant agoni st

t he dg{;l YOk Itingpgnqi_ebzgskgjglr@g?gitggga;%ﬁg%g@d rrg@tagﬁdé_)el ow 1400 ng, and the

dose t'axotere’1's equal over 1 hour; the treatnent
is repeated emed preferidekshodimentetthengytaoxit agentt fve peditiviehagenmmitabinedoxor ubi ci n
and ketoconazole with 25 an FGF ant a?oni st, th vveekl(\{ dose. .of fdoxor ubi cin
i s equal RuslambingIGIPIERNHKATEIGJamOXITe, BPSFIEILYh SFOCHRACENY BERY I Yai | y or al
dose of kg | e .l - 1 Q0 n ERd nexaat e, for the
conbi nati%nﬁlfg%??g%’ gﬁh%@ﬁﬁﬁ%"%@%iﬁﬁ@%ﬂ‘ﬁ%anLé'Bg’ )f | ugrouraci | with an
FGF ant agoni st In 4 pefdesientfodimenatemytgoxy ekop oppsrutini agourdgaudl too or

bel ow 500 ng/ n2, the dose qQf doxorubicipn is.equal.tao or beloyw 50 ng/nk2, 30
and t he de/slewsr t@“f@%@)‘?%‘tﬁegé’? Fm?vsenga[njsj'cﬂfraotgpr%%.' U ;‘Orl}y;'e t he

{1 eat Tent cdrininGRGR EheliBN el b AR IR S FURUMARUARG the dBi2afi 5 gi ven once

per week ¥ two weeks ereas the doses of doxorubicin and

cycl ophospiuiinsétismealfiowe belonc22 emgny, andisidope o Fearborlatimsichosende t he
conbi nation.of Herceptin and cisplatin wt F t 1SEos e 26 2 9
DEC 2003 W%‘%/%‘%ag&g’ﬁféﬁrﬁlﬁbﬁ%fﬁ%é%ﬁg%%@ ﬁ’n"dé’gg"“?g 72'882'}'1%“6‘ %r bel ow 250

mg on day,fdyidiRly GiRdiclpalemaiflequslas o belbw L6 ual/ml. minin paicatw thhary, and
the cisplatin dose is equal to or below 75 ng/rn2 on days .1, 29, and 57.

, . VA
For eR@nptessivedchetetherphiprevieusty; dhe ireatmentde Bspeaiet KYe “PreeksntYgoni st

example, for the combination of estramustine phosphate and taxotere with an FGF
antagonist, the daily oral dose of estramustine is equal to or below 1400 mg, and the
dose of taxotere is equal to or below 70 mg/m2 over 1 hour; the treatment 1s repeated
every 3 weeks. For example, for the combination of doxorubicin and ketoconazole with
25  an FGF antagonist, the weekly dose of doxorubicin is equal to or below 20 mg/m® by
24 hr infusion, and the total daily oral dose of ketoconazole is equal to or below 1200
mg. For example, for the combination of cyclophosphamide, doxorubicin and 5-
fluorouracil with an FGF antagonist, the dose of intravenous cyclophosphamide is
equal to or below 500 mg/mz, the dose of doxorubicin is equal to or below 50 mg/m’,
30 and the dose of 5-fluorouracil is equal to or below 500 mg/m’; the treatment is repeated
every 4 weeks (the 5-fluorouracil dose is given once per week for two weeks whereas
the doses of doxorubicin and cyclophosphamide are given once every 4 weeks). For

example, for the combination of Herceptin and cisplatin with an FGF antagonist, the
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the four weekly .doses of irinotecan are equal to or_bel ow 125 ng/ng; gﬁgc 003
treatment 5 cycle is 4 weeks on and 2 weeks off. For: exanple, for tl‘?e

conmbi nat wadlg@Pfaeds i Not ecan wi th an FG- antagoni st, the dosec9fushékdigl €can

is 350 ng/nz every 3 weeks. For exanple, for the conbination of
5-fluorcuracil and | eucovorin with an FGF antagonist, the five daily

intr aVenOHérc@%ﬁﬂléqdé% egudfio 8r bEIBArBATAE bh day ©, RAMMed by Oweddd) Q¥4 &P :

ng/ rn2, and the five daily intravenous bol us doses of | eucovorin are equal

to or bel &Wal® adeinyy AP0 nigand theisnintin dyselieequal to oretow 7 Sangimd onedsls of T .

For exanp f h I i f.gentitabine and cis inwth an FGF
ant agoni st’,%,gt ﬁ]géﬁirg%r meEilgf%ﬁgjgé:gmggn aélgﬁtoﬁf%%?%ﬁ%ana‘?"@" %‘ghg"ﬁ: PUPESPIShel ow
1000 ny/ niRe fandvédkdy 86928 lof ifiA@lantardledlRs & oV 108 nthyi?:Aht fre@@ént to Or
bel ow 100 ng/ n2; the treatnment is repeated every 4 weeks. 15 1In a

pr ef er P edCX¥sHolsdh Wk oniand nwedseth diof remplgcion diecamtppaticacidasetgean of the
same, or Qiflah FP M fohia! 8% dos@8PRiodlly A PoRhERRePARLERRL, [he method

further inc es repe sages 0 sane, ren G-

ant agoni séxaniple,dopthe fconbahteniad d ieoiburat it @and YHuod weircwal en FGinshtagvei G
antagonist are 20 adm nistered at the sane tipe or in overl ap4Di ng tinme
periods; WRAIVEGRHY niFyenas badps dosst 9fenfiuerousrd! aa snvalde oF Belowt42di 1 f er ent

tinmes; t [ b i, S: ' t : [ '

i st op B S apg i A4l ShRaRbeht Bohs B0ttt feuc BrP e 2B Gor boy g
t he agént20 mgadhithé stamedt sybs souentl gn and svepk=dfér Fedeanpidiforthe, t he
cytotoxic agent .is adm ni stered system cal | 25 | ocal ly. For, exanpl e,
the agent® nﬁ‘&wﬁﬁ%ﬁﬁ“g 1o ﬂ%ﬁﬁt)@r‘gﬂ@%@%rgi}n}aggﬂﬁ&dggﬂ‘g%\gpg}gly

i ntravenogsdey of g&h&?ﬂﬁ&&%ﬂ: b to bPHEIBRATICOARE A 3hd th@"sirngﬁzeéi%thydose
intrathecally, etc.), intravesically (i ,€., urinary bl adder),

i nt r apr osgiaen oaldhy 2 inequdl yo onbelaw 100 mgot athe yreatmenpiscrapeaged evedy dr

t ransder nal elaly In a preferred enbodi nent, the FGF antagonist is

admi ni st e"&%Ssystenmically or 30 locally. For exanple, the FGF antagoni st

can bgsadm ni ste} gebfRPERRhBsdirlert, (1R Hethod TirB i RIMERY $epLatedMos e BPUR! V.
intramuscul arly, intraperitoneally, intradermally, intrathecally, etc.),

i ntravesi samg,r pidifferenimytelaxie agealdder), intrapro statically, orally,
nasally, rect a%%?%g%%f ?I'l‘l!)gdlm%g /119c:rrnétrhg@ %irgl{eglia}'l) thdets %%Derzamtp? dgggaéegg?ﬁlem

00/ 74634 PCTI U na preferred enbodiment, h escri bed
her ei n f ugdrh€rlor cAfféreREFGRRALARONHIkNY the FG- | evel s (e.g., a-FG- and/or

b- FGF) of a subject prior to_or duri r;g treatment. Preferably, the anount
of an FGF ant agoAPsfermehrmbedigest thariolexis agrri@ndithe FOF antagonist are

20 administered at the same time or in overlapping time periods; the agent and the FGF
antagonist are administered at different nmes; the agent 1s administered first and the
FGF antagonist is administered subsequently; the FGF antagonist 1s administered first
and the agent is admimstered subsequently.
In a preferred embodiment, the cytotoxic agent is administered systemically or
25 locally. For example, the agent can be administered parenterally {(e.g., subcutancously,
intravenously, intramuscularly, intrapentoneally, intradermally, intrathecally, etc.),
intravesically (i.e., urinary bladder), intraprostatically, orally, nasally, rectally,
topically, and/or transdermally.
In a preferred embodiment, the FGF antagonist 1s admimstered systemically or
30 locally. For example, the FGF antagonist can be administered parenterally (e.g.,
subcutaneously, intravenously, intramuscularly, intraperitoneally, intradermally,
intrathecally, etc.), intravesically (i.e., urinary bladder), mtraprostatically, orally,

nasally, rectally, topically, and/or transdermally.
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determ ned based upon the levels of FG- present in_the subject, e.g. zgm 2003
concentrations of FGF in the subject require decreased doses of t he

ant agoniysg, o vercome the chenoresi stance nedi ated by F her
aspect, ?e |nvgnt| on features, a nethod of treating a cel FT"@WE&%
inhibiting cell killing, or protecting the ability of a cell (e.g., a

di viding cell g JifefRH@H ehdBlinerd théme@ﬂaeé%y éﬁﬂeﬂgleféfrl fu}thExocd%%§ o erate,

e.g., a nethod of protecting a rapidly ividing ce In a subject, from
one or noyaiiohnngithé Fol, levdh(ebgta-EGFoind@rdeGFamf aisuh_]entpnormrorammeg damage

gent 1 nespienty ERsiEb Rl B sy SHTRL o BB ol B Miscred T Beabbig 1o 1 he

subj ect, daRrmfdiaabid GHMENMyveRlofHGE FRIEN Mt ibjegeR 36w thereby treating
t he ceII e.g., protecting 15 or reducing the damage t0 the di vi di ng cell

from gai domqmmauams:ofa@éﬁun tHersub;eptrrefmrm éctrwbabdomnf thetR(#F embporist:toa cel |
froma bodg surfgcehor cavi t%/ g aF(gle of the gastrointestinal or
esophage8Y PR N GheapresiFgn q'BF@ tedby-F& henat opoi etic cell, e.g., a
hemat opoi etic stemcell. In a preferred enbodinent, the cell is part of the
lining of the gastrointestinal 20 tract or the esophageal tract. In a
preferred embddiamether aspeet, ﬂmihmtiionlﬂ:ajmtes, &mbﬂmﬂ@ﬁypatingm tb:illt, s.gwei ght | oss;
i nhi bits.the. loss, of..gastrointest fun i nhi bi{ | oss of

hemat opo'rggglémglcﬁ“g‘ &f griy@ Cté% ahﬂ Ffeﬁh?)ﬁ'vf 'P%ﬁ *i ncl udes

adm nipst grdfagbif, alr@sidly deﬂﬁngNetlm@fShﬁzféﬁ@né g(,ﬁrﬂetho@oicﬁ%@@ttiﬁ%h?a;ﬁtﬂ

e.g., an agent that causes cell deat h), 25 an antipro |fera |ve
agent e dyidingreelnin asubdent. fqrogne er porg aﬂﬂgmgomhﬂengl of mawtnordivisiam, e. g.,
an interl eu necr.o sub4 ect. In a

et or  of SisD defias caRtel SR RS RS8Rk ASFL & rafeiute B0 EE ey i

an adm ageitahgtatodtRel dath). NTHe Plelodlina0damatinieeting, (e SWjeéioxi ¢ agent
is a conpound other than an 30 antinetabolite. In a preferred enbodi nent,

the FGF &6 amauny@iiahleastama & (dr aganist, therehy rryanrxg the cell, egpinraleryng or ex

VIVO For, o) aIIytotreat 28 2 9
28 {/&Wt&%g%ég%ﬁg?wd‘%%%ﬁgﬁ?a?ﬁ% ? é‘%nrqot her enbodi nents,

the cell, e.g.In @profened eatbodithan) the celais: kecellrfaah adoey(sutmteor bm@, pregf erred

enbodi nent the FGF agoni st is adm nistered |locally

Ite
gast r oi nPesHiafdhe gasgointesivakonfipphngealdract rehagphcle cellVa fematopiedc

cell, e.g., a hematopoietic stem cell.

In a preferred embodiment, the cell is part of the lining of the gastrointestinal
20  tract or the esophageal tract.
In a preferred embodiment, the method mnhibits hair loss; inthibits weight loss;
mhibits the loss of gastrointestinal function; inhibits the loss of hematopoiesis.
In a preferred embodiment, the method further includes administering at least
one cytotoxic agent {e.g., a cytostatic agent, e.g., an agent that causes cel] death), e.g.,
25 an antiproliferative agent, e.g., an anticancer drug, e.g. radiation, e.g., an interferon,
e.g., an interleukin, e.g., a tumor necrosis factor, to said subject.
In a preferred embodiment the cytotoxic agent is other than radiation, e.g., is an
administered compound.
In a preferred embodiment, the cytotoxic agent 1s a compound other than an
30 antimetabolite.
In a preferred embodiment, the FGF agonist is administered orally, locally, e.g.,

topically, or ex vivo. For example, the FGF agonist can be applied topically to treat



5 1n a preferred. enbodi nent, the FG- agonist is directly injected i nf@ﬂtfh%[]}
bone marrow. In a preferred enbodi nent, the FG- agonist is applied

topi cal | wo grBie3externally to the scalp. In a preferred epbpglisi®itio; t he
application of the FGF agoni st does not 10 significantly result In
absorption into systemc circulation, and/or does not significantly result
in a bl 0OKaiPfolRLRE M SRECANbS R, thadk]l] Sg SHbbhChanbwilll fmeasadde
proliferation of a tunor cell in the subject. In a preferred enbodi nent,
the FGF agowv8t is adm nistered to a subject by a nethod that does not
result in signifi I I -strati. Losi.-gni f.i.cant 15 system c
evel s of ¢he poe PEgemE BhBEEALThOFGEbNENYs Qoo iR e % fE

agoni st bkQedstreiviedkstnd] hatt, poarBRiaasw, betheRkiror esi st ance of the tunor.
Systemi.c adm nistration or |evels of the FG- agoni st can be eval uated by
det er nni ng t hén p@yderred empediment, thglbEF egongt i egioimieckek ivlogthghanaf ter its
adm ni strﬁjtah% to a subject. These two levels <can then be tested in vitro
and conpare or their effect on the antitunor effect 20 nediated by a

cyt ot oxi c agenfln agadfased tmbodimeet, tlse FGF egemiahk ypplied tbficakgernd. skt 0nd

| evel after adm nistration should increase the |1C50 of the cytotoxic agent
by |ess tifathe sg®p. preferably | ess than 20, preferably |ess than 10,
preferably |es 1.9 onpared to
Pho 1050 of tna” e arRsd Aol R B e O s foB e evel o of the
FG- adoni signifidaatly resubldnabscsptiaat inomsysfentib eiriditiagend/st doas roheigABicantly ect .
The determ niat_i on of effect on cultured cells can be det e{ln‘i ng? w.th the
syst em de&SPltiRg blepdrplasma sapcenipation thatag sytleicalIg ARFTRASGhe PRUIEEPct is a

mamal , g8, tuRcPtHTBR thEsdbjectt he  subject is a patient, e.g., a cancer
patient. For exanple, the Subject is a patient with non-small cell |ung

cancer, who is InrqatfededembodimeohisheBGF @gonift s wamarstengd ¢o afsubiget el i t axel
car bopl at i oni.st

e €. 0. . 1. . W i i f
two or rm:r'gdﬂﬁﬁ(’)‘{ t%@?r%%&ﬁ?%@?’%?lgﬁﬁﬁgl?‘%?stgs%;%d%@ftrg{ﬁ?%%%g@tﬁgggbh?t lon o

suramys.  Epdtem@XRVB of tHe TGP aided] e.k Sdods Rat re@ inviintiRcrBa¥e TR FGH &fonagt or y
prostate cancer, who is treated wth a conbination of two or_ nore of.

est r anust biredirBelp Higt Bromeisbihe ciemeresigianesa tholung. Syetepud i BTHLPA634
PCT/ US00/ ép}e%l a&ttﬁ‘gﬁfﬂ:&a onfst rgan’beswaﬁmcgpgct%ﬁﬁnglﬁqml %ﬂﬂe%lsf two or
more of. doxorubicl n, — ket oconazol e, an antagoni st, e.g., suramn. For
exanpl e, tabenigrin thablood bafqratndalter itsiatmimstrasnat aculyedaskhesarvaeleyelho i s

L eated WLt o Sont ookl on o Lho oL Tor g oL XSl oninsRende.

20 mediated by a cytotoxic agent against tumor cells. Preferably the FGF agonist blood
level after administration should increase the 1Csq of the cytotoxic agent by less than
30, preferably less than 20, preferably less than 10, preferably less than 5, and most
preferably less than 1%, as compared to the ICsq of the cytotoxic agent in the presence
of the blood levels of the FGF agonist prior to administration of the FGF agonist to the

25 subject. The determination of effect on cultured cells can be determined with the
system described in Example XV.

In a preferred embodiment, the subject is a mammal, e.g., a human. E.g., the
subject is a patient, e.g., a cancer patient. For example, the subject s a patient with
non-small cell lung cancer, who is treated with a combination of two or more of:

30 paclitaxel, carboplatin, or an FGF antagonist, e.g., suramin, or with a combination of
two or more of: gemcitabine, cisplatin, or an FGF antagonist, e.g., suramin. For
example, the patient is a patient with hormone refractory prostate cancer, who is treated

with a combination of two or more of: estramustine phosphate, taxotere, or an FGF

29




5 For exanple, the patient is a patient with advanced breast cancer 12@ QEE 1053
overexpresses the HER2/neu oncogene, who is treated with Herceptin and

sur am Ny, r without paclitaxel or cisplatin. For exgpphRoonidifs Patient
is a patient wth advanced or netastatic colorectal cancer, vvho Is treated
with one or nore of irinotecan or an FG- antagonist, e.g., suramn. For
exanpl e, arftg%rﬁ)ﬁté NEurafif} o?@&dlﬁ%oﬂ%%ﬁn@xd&?ﬁﬁ?&r GOl HOX6RBRSE, Who i S
treated wth a co |nat|on of two or nore of. 5-fluorouracil, |eucovorin,
or an FGCEetardraganj a1t FGE. agtagoemr &1g. reurdming Piweﬁ:anpledthe m’bbmtnﬂemp?tmﬂhe
treatment .protects said cell froman effect, e.g.,.a .C totoxic of f ect
(e.g., cyit gé?‘ﬁ%%‘%tlc taregst cancef, whg 1|s|treaée% Wﬁh ﬂ&P‘F‘bﬁB‘Eg'} of §¥0 QEMATEOK ot oxi ¢
treat ”E‘n&ycl@okﬁha?mﬂ&e&ﬁbhﬂﬂmﬁnmdbmmon bhen FGF a6@0hist, e?wmﬁﬁls bFGF,
aFGF, or , or a fragrrent or an anal og t her eo When bFGF and
aFGF &r eFor exampilgy thcpaﬁnnnssta patient Wish aduanchd becasireanertithatny erskprasses the

preferab syner |st| GF. agani st_.i s mn| ed in an
amount thﬁlu? ng"ﬁ: &of &f”ﬁ Wﬂ)‘ﬁ??ﬁ?ﬁqn qg@r‘ﬂn%n "3 b8 sa{d cell from
an ef f eChaciRaxti or SisgMiif! %r%xﬂﬁfxl@cﬂle(p@u&llds Qkﬁh@cﬁit&ﬁlhsadvﬁn@d orcel | kill, 20

e.g., hair loss), of said CytOtOXIC treatnment. Adm nistration of_the FGF
agoni st mefashic colpecteleneas, wheis td@t@r wibeng ohmerg ofu griveiecamer ank @k i on of

sai d cytot.oxic treat nent. nd/ or u the pl asma
concent r 3RS HE & 8"“8%){‘0? &?xcma{’gérﬁ g r?glsna%aﬁ? {‘gfdé%?v%%g&gf%gﬁce a
cyt ofjoxi garRéf, &ﬂ{olsltﬂ:a&dmafsecsxﬁslmetmodfmr,mbﬂae)ft iseugpeliracit, over which the

FGF agoni st is 25 adm nistered or over which the FG- agoni st is maintained
at a t hetenseverin or ap &IGF antagoniss, €.} $¥¥@Tconcentration that is sufficient to

protect cells,from V. tff%‘1 | ess

t han 1180, rmré Slpé?ftgga%g%t)?&e@ghf v ‘frgayﬁrrlrggm{egﬁ ef (grctgﬁ gggﬁ%&haﬁ %0 and
nost  pr etefotddiy effe@se Tghaynto&@md,ae/g;, cdlnkidl, ageh&nﬂl@d) efr‘smdllcymm)uct he tine
period over which the FG- agonist is 30 adm ni stered or over which the FGF
agoni st €21@§Mt ai ned at a therapeutic level, e.g., a plasnma concentration
that jss suffi qb%rbgefepreﬁ”éﬁb &ﬁne‘ﬁ?'thimmgbﬁ,@@c&ﬁﬁrﬂwwepeﬁ@pto?r v¥GH he

cyt ot OXI c agen 0€es not eg| n 'subst an earlier end substanti al

| at er thandtaRGF36r 2 iaghed cti‘@ﬁ&ﬂl@g@@ﬁﬂfﬁ%ﬁ(ﬂﬂ@@m alﬁﬁﬁiafqa@lwﬁl@)m over which
the cytotoxic agent is adninistered or. over which the c i gent is
i 1t 21 nE R e ek TR P Paod v Rlte e e d YAaREE % e

peri od OYREF WHAGH it Remitidrer8@ fNirBimbint tﬁéi%d&'ltﬂrﬁfdiﬁeﬂfan@\ﬂeEuﬁﬁhieﬁhtd he FGF

agonist is marntained at a therapeutic |level, e.g. 5 plasma concentration
that is gubfeccsaaheelt Gomraptesieet, &l lasyiatort eRectdy Botywrasisrs- ecrdl kil t he

20 e.g., hair loss), of said cytotoxic treatment. Administration of the FGF agonist may be

repeated to provide protection throughout the duration of said cytotoxic treatment
and/or throughout the duration when the plasma concentrations of the cytotoxic agent
remain sufficient to produce a cytotoxic effect.

In a preferred embodiment, the time period over which the FGF agonist is

]
[, |

administered or over which the FGF agomist is maintained at a therapeutic level, e.g., a
plasma concentration that is sufficient to protect cells from the cytotoxic effects of the
cytotoxic agent, is less than 180, more preferably less than 90, more preferably less
than 60, and most preferably less than 30 days.

In a preferred embodiment, the time period over which the FGF agonist is
30 administered or over which the FGF agonist is maintained at a therapeutic level, e.g., a
plasma concentration that is sufficient to protect cells from the cytotoxic effects of the

cytotoxic agent, does not begin substantially earlier or end substantial later than the

30



cytotoxic agent,,ends |less than 180, nore preferably | ess than 90, ggr[ﬁ
preferably Iess than 60, and nost preferably |ess than 30 days aft 54003
| ast day“;ap0 h the cytotoxic agent is adm nistered or the |ast day on
whi ch the ¢yto OXI c agent is present at therapeutic |evel §CTIH§°?"H"83
preferred enbodi nent, the time period over which the FGF agonist is
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| evel, e.qg., asna conhcentra S s I Cien I'ls
fromthe 1eyzﬁa0memed aeh tletipeudt ldvek  cytotoxic agent begi ns | ess than 180,
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I's a pgptpidena concansirin thmlseuﬁioeem td progecpafscfrsradhesfaodixieditectd sahE G-
agoni st i s nonproteinaceous, In a preferred enbodi ment, the cytotoxic agent

used i n tHEOWBKIASER! gRAsIEsSThan 186 %@F@Fﬁeiaélysléﬁse@fi’éaoa‘melfﬁ RrBEETA v gss
consi sti naamsoﬁmﬂ gtg&a@ewaegsem%g@@ha sg?ﬂérapeofaao r@S8hich u@%tz@o%

t opoi soner ase tor, “an antinetabolite, a mtotic 1 nhi

al kyl at i nggeageridministerstt @rtbalaat dngoragerch thacytageid ageapaipresenf ati nt erfer| ng
W th a SI nal transduction pathway (e.g., a protein kinase C inhibitor,
e.g., rapeulifoleelire, e.g., an antibody against growth factor recept ors),

an ag?Gt that ﬂf@g@?&&a?cﬁnmmsuetﬁwéa{odw& Qi th@?d}f‘ﬁ rnfs?{son
interleukin, a tu necrosi s factor radi ati on a preferred
enbodi nenﬂdmﬂnlm@crc@bnbwwdnetgémﬂiﬁegbmsﬂ 1t meim@htrbais tHempeithddveihepeian i s
selected fromthe
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oot somehiagnh omteRir e PSl R s hisithe S erP ikl Lol Trth e B o Kifkeisiat ahe
i nhi bi t or ¢y18 xRl dg¢h@befids 30 BEANT0, R0rel Pt RN flk nﬁn@gemoreﬁa@f&aﬁ?t capabl e

of |nterfer|ng with a signal transduction pathway (e.g., a proteln kinase
C i nhi bi t Iess then §0, angkmesitprefarabhblees than g0 dambﬁmeutb@ 15t dayan miichghewt h

factor,.receptors n i.nterferan, nterle r necrosis factor,
and radi afﬁg %‘zlg'eﬁﬁﬁ I%'@t“ isi5trd W%@l}s%ﬁ@éﬁn B@FFE&%@"&@’%@%@ Rty pﬁl?séf“er red
enbodi nengt,thgﬁa?elﬁ%tle&eggl c agent used in the nethods described hereinis

selected fromthe group consisti nq@of an antimcrotubul e agent, a
t opoi soner ase In & prfeTedsmbaedimeplo fnsditel aganisty 15 apemideoer a smalhmolasuteabol i t e,

amtotic | ”h'lxp%. gPernéf;erﬁﬁﬁbl%f he P%i%e?%cmﬁ (%Hp?&l%ﬂll ?t%]du@.g agent, an agent
capable of interferin a dign ans uc Ion pathway (e.g., a
protein kinaselfa lpﬂalﬂnbed embodm@nt, thercyandiie agent used in the methods described
20 herein is selected from the group consisting of an antimicrotubule agent, a
topoisomerase ] inhibitor, a topoisomerase II inhibitor, an antimetabolite, a mitotic
inhibitor, an alkylating agent, an intercalating agent, an agent capable of interfering
with a signal transduction pathway (e.g., a protein kinase C inhibitor, e.g., an anti-
hormone, e.g., an antibody against growth factor receptors), an agent that promotes
25  apoptosis and/or necrosis, an interferon, an mterleukin, a tumor necrosis factor, and
radiation.
In a preferred embodiment, the cytotoxic agent used in the methods described
herein is selected from the group consisting of an antimicrotubule agent, a
topoisomerase I inhibitor, a topoisomerase II inhibitor, a mitotic inhibitor, an alkylating
30 agent, an intercalating agent, an agent capable of interfering with a signal transduction
pathway (e.g., a protein kinase C inhibitor, e.g., an anti-hormone, e.g., an antibody
against growth factor receptors), an interferon, an interleukin, a tumor necrosis factor,

and radiation.



hornmone, e.g., an antibody against growh factor receptors, an interf %ﬁ
an interleukin, and a tunor necrosis factor. In a pyreferred enbodi meﬁg L 2003
t he cyt (g@ ?:gtent used in the methods described herein is selected from

t he grou%’ é ing of an antim crotubule agent, a 10 top5F§6ﬁ@W3@83
inhibitor, a topoisonerase Il inhibitor, a mtotic inhibitor, an al kyl ating

2onal ransduli s pre i AHERmcRE t@%‘r"%@%ﬁk Rl i B ﬁgaoﬂgsx%éa_ 9., an
ant i - hor rnigtein i s@ecte&lﬁo&mthe@dﬁip cagitingtof gh aitilidreabole apenept or s) , an

interferon, an interl eukin, a tunor necrosis factor, In a preferred
embodi merePotsAmeEase dipPrO g doroispsregasen] antabitar ab AR BRIaRAIG @MItlC her ei n,

| s choser Pidqu&tﬁoagyﬂhﬁghgag%@ e?é,’&latﬁi%%h%){ aﬁé’ﬁt%%fr? ltﬁoﬂg%@feﬂn ncl ude:

pacl It axe VI'NCris I he si'ne, “vin taxotere

(e.g.,5Dowahaxtina rahaieties pathwas i@ Qtlpecien kindder@indétbmrygll achhtor i de
(e.g., Canptosar), doxorubicin, etoposide, mtoxantrone, daunorubicin,
i dar ubi ci FOrMAng; H8s |aaéntlh?®é%ﬁaimﬁégméﬁhrf%?fcrcPPP‘OTﬁe?’b‘&F%f?E)“ Bl'r oxant r one

hydr ochl or 5-1| rQUF trexate, 20 6-mercaptopurine,
6-t hi oguarrll:l%geukﬂ ﬁagga [ Hgﬁ% T%szgﬁaktb?' trimetrexate, genctitabine, acivicin,

al anosi ne, pyr hi@bk&fbﬁcd Hnﬁ’mimhqmas:@hwoxic apgpalsat én (leMahodspiestitsddat i n,
5-azacitidine, 5-Aza-2'-deoxycytidine, adenosine arabinoside (Ara-A),
cl adri b| nkereirfis selgeigs roprthe FeMDFYTRISIER ob RN aRRIqrot P REEHaR ur ) |

5-flug ?ogoﬁgﬂ@%; Iqhﬁgh?rsat%d‘fu%{rﬁ?é}ﬁ%?‘] ihibiRyr Qﬁ%vcmll, e Ahkiang Bl atin

hydroxyure ol 8nchl ora tiazofUrin, cisplatin,
oxal i pl at agentrﬁntmmfcalnm(@ agafilylan (agerg capatde ofimterfeeing withed slgwdlaransddcnotnepa

busul fan, chl oranbucil, plicany dacar bazi ne, ifosfam de hosphat e,
cycl ophosP#hmaY&e-8n |atﬂr6‘§lé"nk‘ﬁﬁﬁ§téfrl§“b’lﬂ‘a%g+ B ARY-BPENOTS: F8h 2B ARHDO &’

4-1 porreang %am& gl’.la(mrp{ egp%cea@rsyszm RTHSSA 28 @A HEN A Mo Pre &Y ERasi NS,

depsi pept | [Feupro g., Lupron), ketoconazole, tanoxifen, goserelln
(Zol adex), 30 fihatpacferted cmbodlment the cytotoxic agent used in the methods described

4' - cyano- 4- fI oro enyl sul phanyl ).- r ox

(e 11 8or Biretgs SIosrb oot ey Paeosediefo v oTHiaty b Pk Aperts inglude:

Her cept i n};aclﬁaiél @%@stu{eewﬂblas@é VifB3ine, Vit REH, @kotdrd g, DBE&AAeE), ON bet a,
interferon gammm, interleukin 2, interl eukin 4, interleukin 12, tunor

necrosi s femstienan, caampiothaginatrinetecarsydrochlpiids (2om3CWEPIOSAT 4639rub i, USOY 40103

In a prefeyred. enmbodi cyt ot Q e

descri bed {%é)FlgF’rfmt%ar}@WS‘E’e auflf’m?{ﬁct“ﬁioééem %%CF&SEO g?%é#gsam%(%ﬁplpgq@’

cyt ot oxi € nagBiYofie, ifdxdfiRone BaAFdIHEIR] 5-MioPsiracs!, Ir'rﬂ:ﬂ';otl\ékmb astine, vindesine,
vinorel bin, taxotere (e.g., Docetaxel), topotecan, canptothecin,

i ri not28c a®-mythapiopnone.dethicgugnine didgrabing ghosg,l}q&gjamqrgwte gemcitabine,
acivicin, alanosine, pyrazofurin, N-Phosphoracetyl-L-Asparate (PALA), pentostatin,

5-azacitidine, 5-Aza-2'-deoxycytidine, adenosine arabinoside (Ara-A), cladribine,
ftorafur, UFT (combination of uracil and ftorafur), 5-fluoro-2’-deoxyuridine, 5-
fluorouridine, 5’-deoxy-5-fluorouridine, hydroxyurea, dihydrolenchlorambucil,

25 tiazofurin, cisplatin, carboplatin, oxaliplatin, mitomycin C, BCNU (e.g., carmustine),
melphalan, thiotepa, busulfan, chlorambucil, plicamycin, dacarbazine, 1fosfamide
phosphate, cyclophosphamide, ntrogen mustard, uracil mustard, pipobroman,
4-ipomeanol, dihydrolenperone, spiromustine, geldenamycin, cytochalasins,

~ depsipeptide, leuprolide (e.g., Lupron), ketoconazole, tamoxifen, goserelin (Zoladex),

30 flutamide, 4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-
(trifluoromethy!) propionanilide, anti-Her 2/neu antibody (e.g., Herceptin), anti-CD20
(e.g., Rituxan), interferon alpha, interferon beta, interferon gamma, interleukin 2,

interleukin 4, interleukin 12, tumor necrosis factors, and radiation.
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5 doxorubi ci n, etoposide, nroxantrone, daunorubicin, idarubicin, 9 DEC 2003
t eni posi de, ansacrine, epirubicin, nerbarone, piroxantrone hydrochl OZi OQaE

5-f | uor owgdrlas3dTet hot rexate,  6-nercaptopurine, 6-thi oguapipgisedhdifr abi ne
phosphate, cytarabine (Ara-C), trinetrexate, gentitabine, acivicin,

al anosi ne, pyrazofurin, N-Phosphoracetyl-L- Asparate=PALA, Asparate (PALA),
pentostatin, Shozpriférrel abodimban it cyieoxy aytntdisbé®in the madkiRded@ibed

ar abi nosi de (Ara-A), cladribine, ftorafur, UFT (conbination of uracil and

f t or af ur )herginf isighpsrmiromdhespfiscdessd belovy. Bxemplary avtatoxic agents include:

5' - deoxy- 5- f. i di:ne,.. XY ih | enchl ora cil i azof urin,
cisplati ,ac&ga%ggg adtrghggo‘;%%lpi)’{%{ngt ?/lﬁa%ngg bnﬁ.ief:if’ﬁ" %’xgﬁfﬁ\{ﬁ@ 8'?3,‘&@ Fmusti ne),

mel phal anopbiatfi, ep@ptdibcdih fififotecd infdasdnieride, (e. g G eay&ir)) pyfl@eaihazi ne,
i fosfam de phosphate, cycl ophospham de, nitrogen nustard, 15 uracil
nust ard, $IX98HRRAOPASIIHIRERTIBE I ONE idRYRRTSPIE I apHb¥cinsishinemdst amsacrine,
gel denanygi.n, - Gyt I i I : L i ( e upron),
ket oco nazeﬁl@?n&%{’alﬁr%% OZ%Z 913%"5@?% ﬁﬁ?%]ﬂgla%%{)%ﬂﬂqh‘%rg‘%,dﬁ(?tgot’rexa?e?

4' - cyano-@niefedprepurimehenyiogudnpdeg MyidiraBine phosphate, cytarabine (Ara-C),
hydr oxy-2-nmet hyl -3' - (trifluoromethyl) propionanilide, anti-Her 2/neu
~ anti body trEnggrexate, gerRERNIRG, ?Clamm,ﬁém@med?)aa%oﬁm,&Bh%phpm%ﬁw@ron al pha,

interfero b ptaerf - erd 402, i el i 0.4

|t or | Uy R-BATAE AsBeAk FALTRE Plhuot e s b Be, o e el iding: . ¢ ne
cyt ot @i cade@6sihc Wdthdsitet(Aea-mn] dladishinke Swrifbg UF Theoaibinatiod of hessirntdr om t hose
di scl osed bel ow. Exenplary cytotoxic agents include: _paclitaxel,

vi ncri st i Rerafun).poflueior hedeoxyirdiatmeluopBiiarm rieoryxoliwreunding, |

Docet axel > QhASEH NiazbEIrdOL; O .g.,
Canpt.osar ?3‘1’8%@%% E@ﬁhﬁo EgESmEét opogill’g :aa,Zb Fr#r{ﬁb‘}(]gﬂta{r? %’%ﬁhﬁgiﬁ o) F’Jﬂ%ﬁ%ﬁg‘ﬁ]

i dar ubi ci mitohsrirpCsBANU énp.acarimustinedpineipbalen,nhiotapey ihesutiae, chpiramkacil,r one
hydrochl orj.de, 5-f] uorouracil t hot r exat e, - mer capt opuri ne,

6t i oguaREYCRT- HSFABRG | [ FEPHEP ROl Frig BB AT e GRS RSt vi ci n,
al anogkneyr i mzs%u,r;sigobﬂ&&hp&wﬁ@ﬁsg WlkrASHRIGRE SsplifdMline,pent ost at i n,
5-azacitidine, 5-Aza-2'-deoxycytidi'ne, adenosine arabinoside (Ara-A),

cl adri bi ngslde@anhycom,alytachaldrils, depsibeptaiei wnprolidefegi Lupon), kewcafiazo)e,
5-fluoro-2 xyur i di.ne

' -de - fl worouri di ne - deoXy- -filu rour'g)i)ne,

hydr oxyur 8§° cﬁy%ﬁ%f%‘ﬁ‘c%ogardﬁ’ﬁbﬁe{"fn,'dc’%'&%dé'f)g;r'{gﬁ?o%wgcﬂy stu?}?honég’ Hopi ati n,
oxal i pl at hixiroRy-2oREGyR 3G tri BadYohlethyd) progidhifiBdd, agti-Her Melcphatibsdy {H. ot epa,
busul fan, chl or_anbu?;llbll : (gl i camyci n, dacarbazine, ifosfam de 33 2 9 DEC 2003
VO 00/ 7468Lrqeptin) sy A6 RS anteEigioncimgs ifreebetai infesgem nust ar d,
uraci '20”“%51%%’ ir[?érPQ&FrPEBiﬂzerle "hQOiFE&[E%ic@ & PXc?'fu% .’}yg% 11§acigRl f Omusti ne,
gel denany€in, ¢tyt ochal asins, epsi peptide, ['euprolide (e.g., Lupron),
ket oconazol e, tpapxéferad epbsdinehi, thd Zodtadienpent ukédinaht dethods described
4' - cyano- 3- (4-fl uorophenyl sul phonyl) - 2- hﬁdr oxy-2-nmet hyl -3" |

herein, is chosen from those disclosed below. Exemplary cytotoxiC agents include:

paclitaxel, vincristine, vinblastine, vindesine, vinorelbin, taxotere (e.g., Docetaxel),

topotecan, camptothecin, innotecan hydrochloride (e.g., Camptosar), doxorubicin,

25 etoposide, mitoxantrone, daunorubicin, idarubicin, teniposide, amsacrine, epirubicin,

merbarone, piroxantrone hydrochlonde, 5-fluorouracil, methotrexate,

6-mercaptopurine, 6-thioguanine, fludarabine phosphate, trimetrexate, gemcitabine,

acivicin, alanosine, pyrazofurin, N-Phosphoracetyl-L-Asparate (PALA), pentostatin,

5-azacitidine, 5-Aza-2'-deoxycytidine, adenosine arabinoside {Ara-A), cladnibine,

30 florafur, UFT (combination of uracil and ftorafur), 5-fluoro-2’-deoxyuridine, 5-
fluorounidine, 5°-deoxy-5-fluorouridine, hydroxyurea, dihydrolenchlorambucil,
tiazofurin, cisplatin, carboplatin, oxaliplatin, mitomycin C, BCNU (e.g., carmustine),

melphalan, thiotepa, busulfan, chlorambucii, plicamycin, dacarbazine, ifosfamide

33



S (trifluoronethyl) propionanilide, anti-Her 2/neu antibody (e.g

Herceptin), anti-CD20 (e.g., Rituxan), interferon alpha, i nterferon2 %Q£B 2003
interferoapngsy interleukin 2, interleukin 4, interleuKipgrhiseedfQst unor
necrosis factors, and radiation. In a preferred enbodi nent, the cytotoxic
agent used in the nethods described herein, is chosen fromthose di scl osed
bel ow. Exsiasbaiity, @)lephoxpitnfie igogdnChusterd, ﬁfhcﬂ&ﬁﬁsltiréxyﬁbobr\ﬂhﬂﬁ“ sti ne,

vinbl astine, vindesjne vinorelbin, taxotere (e.g., Docetaxel), topotecan,
canpt ot hetippmeanchstikydinlenperpae iipBPMYstine ggldenr@anqgn d:sféncﬁalaamxor ubi ci n,

et oposid t i enl gside crine,
epi rubi ci %ep@pngégé;tr%‘?#}gh%?&gé}gir"#&oﬁjé kﬁ“’&g‘g Fo? ”a"é“ Ci& Eﬁl’i”n(z @F%@pl atin,
oxal i pl at flitandiilé, Ay gard-3-G4- m@@ghéﬁylmlph@z@nwaiyumrz fRtHpat-an, thiotepa,
busul fan, chl or anbug; | pl i canycin,_ 15 dacarbazi ne, ifosfam de phosphate,

cycl ophos@ﬁﬁﬁ?@@etw ) PERpeanamlisteasnti-Har 2énen anh’epyfrya(ﬁ(& Hrgratino ranti; Cﬁzlo
e
debgfg‘éf}[‘ féo% ﬂ{teupl)bx#l?égpe?éfﬁgha %ﬁeeﬁ%mﬂssget{;e?tegg, P,g,ya L n%eﬁ%{%rgic al asi ns,

goser el i nint@ld@kin Zahadeulin 12| aidRinte necrosis factors, and radiation.

4' - cyano- 3 (4-11uoraphenyl sul phonyl ) - 2- hydr oxy-
2- met hyI -(tipg me%%ﬁb?ranmwb ﬁreo%aﬁliomc@?@emalrﬁeﬂ lfHélP mgtheds daseribrsdy
(6.9 ¢ FeRGRRL 1hosdd mo%&]ss%a%d R S Shals RlcRhR:

|nterferon er on

i nter IlGukpmt:lil&el twnmstmewm}slwxﬁeacmdéﬁne aﬂih@brélibdi admowae (d #, Bopétgtady,r ed
enbodi nent, the cyt Oté):ti(ll ¢ agent used in _the net hods descrj bed herein, is

chosen f r BipcigsaR-&ampiihedRdTiRelesth hydrechipade (e« CABRIPEarh gloneibiGe ude:
pacl i t axely &,af hitgidfrond ARGrabIHE mafhﬁé&%%ﬁmsa@e NORSIRD, b AEALET ©
(e.qg., Doce axe 25 topotecan, canptothecrin, 'Irinotecan Rydrochl dride
(e.g. Carrm-lomam@, pnrdmmﬁrmislhydrochloetdapmsplalm catbioplaging sxahelatidamiomyeici n,

i dar ubi ci osi de, ansacr.i pi.r.ubi cin, arone, . pi roxantrone
yr ooht ofs BETURE R SRmERBa bisHatn b byRUEAT N GG U FhCao e

(€. 9. ,15CauadgbiA) ifoSRhiieah }ﬁﬂphétg“c?t:%ﬁos PR ﬁﬂrog@ﬁhﬁx"s?a?@%ﬁél}
plicanycin, dacarbazine, ifosfami hosphat e, cycl ophospham de, nitrogen
mustard, orustard, mﬁobmwmﬁlpomﬁ@@s dl’m(dl'olmnepmﬁfemlmusanmgd}d?hgnpenone

spi romnust i

ch on) RACsRRUE B Rt PONCRIELE Cln ERRRRRAE Bl *° %

- Cyano- gofekelin (404 pnmeaw)sﬂmnaﬁmy 14)c;.anbyﬂ(ztomyoraphmtshmhoﬁyla(ztﬁyd&wor om
eth yl) propionanilide, anti-Her 2/neu antibody g., Herceptin), 34 2 9
OLE 2003 ﬁ@i@@yir%mﬂmn@w@memsmahﬂwe@é@r( fgamlb@ctmé%)liercmtm)f eron
al pha,gl NGgf 1@65’%@5% Rituk :)ﬁfl{c?fe% agmtgférpﬁ BLla Mgd%r& dig! | eukin 4,

|nterleuk|n unor necrosl s a pr erre odi nment , the

cyt ot oxi ¢ imgdsikih g, imwuktna« énterleuktie 1 2 annr atqpbds facgedyand &him&m

fl udarabine, irjinote % (l_?o latin, cisplatin, taxotere, doxoruybicin,
Inapre crred em ent, the cytotoxic agent used in the methods described

herein, is chosen from those disclosed below. Exemplary cytotoxic agents include:
paclitaxel, vincristine, vinblastine, vindesine, vinorelbin, taxotere {(e.g., Docetaxel),

25 topotecan, camptothecin, irinotecan hydrochloride (e.g., Camptosar), doxorubicin,
etoposide, mitoxantrone, daunorubicin, idarubicin, temposide, amsacnne, epirubicin,
merbarone, piroxantrone hydrochloride, cisplatin, carboplatin, oxaliplatin, mitomycin
C, BCNU (e.g., carmustine)}, melphalan, thiotepa, busulfan, chlorambucil, plicamycin,
dacarbazine, ifosfamide phosphate, cyclophosphamide, nitrogen mustard, uracil

30 mustard, pipobroman, 4-ipomeanol, dihydrolenperone, spiromustine, geldenamycin,
cytochalasins, depsipeptide, leuprolide (e.g., Lupron)}, ketoconazole, tamoxifen,
goserelin (Zoladex), flutamide, 4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methyl-3'-(trifluoromethyl) propionanilide, anti-Her 2/neu antibody (e.g., Herceptin),
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5 epirubicin, 5-fluororuacil, UFT, tanoxifen, gOSeTelin, ketoconargipél 2003
anti-Her2/neu antibody (e.g., Herceptin), anti-CD20; |euprolide %Lupron)
and fl ut g glgraeid) anot her aspect, the invention featUTeS, Rc-pRkbdRGeUti cal
conposition which includes at |east one FGF antagoni st, at |east one
cytotoxic agent (e.g., a cytostatic 10 agent, e.g-, an agent that causes

cel | deat bjti-CIO) @.d)RINIREE, Uhtetfetdnyal fes 6érfdibe bem/ intedferon @i n said FGF
antagonist is present in an anount effective to enhance the efficacy of

the cytot U)E?féeué@e%,tlmﬂirhuk’@(ﬂumtﬁ‘ée‘&ln i AHngitenpgnacrsipiastors.er ati on, or in
enhanci ng the éklal l Ifnlged & bgdlﬁéHF A «%“t{:w Itgcﬂlt'%s 51%'011(&6& r?%r@erﬁg%&h%d

enbodi nent , a maceut| ca rections

to practi généllfﬁbuﬁ@tﬁh@dﬁlbﬁﬁsﬁﬁiomdn rbeﬂﬁ:lprrmml isglati, &ﬁﬁtér@dd@(ﬂ?&dbﬂiﬁnt the
phar maceuti cal conposition includes: an inhjibitor of bFG- an i nhi bi t or of

aFGF; ér aplmb@nm Sriftugraraacila A Ta paragxefen;, afpﬁetﬁlmoketocqrﬁzeepwrﬁﬁ%@p

enbodi nent nt a i i stance to

ant i canceFthJr Eié’s(e & erc%ﬁ'%@ “%E‘Ft‘?gb’g?ﬁ"a?@f gﬁéf@ﬁgﬁﬁgﬁw ﬁgcul tured 20
tunor cells under in vitro conditions. The determni nation of effect on
cultured cells can be determ ned with the system descni bed .in Exanple XV.
In a preferredi»apyhemsaect thadveaion fakyena ammﬁwilqaécemp?%%wqhhe

resi st anc I o S In a

pr ef erred‘r)nec dea%l’fé?%t O%t%r%:le F%ﬁ %0[?% %}g?%?&%({s‘ a)?lca ¥ﬁtq% Bi'h |ng£{o an FG-
25 nollecubkgendre.gNarkfent gt piuses cdil mk}s) artea ﬁhamluaagmoﬁllfﬁ%epmbk daerg@pt or ;

bl ocks the |nteract|on of FGF to nol ecul es thﬁ.t facili ate the bi ndi ng of
FGF to a P‘@é@m gpid &iﬁ/ﬁ‘aﬂfoé‘bwsa?ré%e“#@:‘”}%‘&@ﬁﬂ& e%fb‘teitBr‘F feed "p?f@Fé“rb’n or a
pept i de; f18d 3 cﬂlfé’r*aﬁgﬁb 3n BHNRMARL | body, a
human ant| th%y *lggg%?t’zec[ o%cugg cﬂaﬁe%ﬂl% {I body, oorr rém ant | eﬁé bi ndi ng
f ragment ﬁ(ﬂhngoﬂa}efpgrp,roﬁaﬁaraﬁabcelﬂi( ab')2, Fv or a si ngI e 30 chain Fv
fragnent; is a_trunc nent. referred

ot % ndh RSBk pafr iRt it SiaracdrtlRPrRbinn g Flkadiufid” ©! he

bi ndi ng Ofdlr@&d:ng'fo AEHR ridihddiede8niBeagRldivl ar domain of the FGF
receptors. 35 2 Ci,U3 WD 00/74634 PCTI US0O0/ 40103 in a preferred

~ enbodi ment, thdn E@Bfaﬁcég@hﬁ@me&bﬁhﬁ PW&%PF%JICQMI}?S“@“@HC]U &5hiaBi ts the

bi ndi ng of a 4 of, k
receptors. “]}aﬁt%’ cffr g?:lg‘e %Bﬁrﬁ%raor}eﬁﬁi; %%i:bélﬁh (grn%n |na§] t Fa(:(’:r‘?ﬁ]h ettor.
intracel | ul arl \in agréferred BRAbBAIHEent, ttﬁeﬁFGHtahﬁgerhlbuhmnmebf ﬁﬁrta&e@fheFGz 51n a

preferred enbodi nent, the FGF antagonist acts extracel|lularly g
i nhi bits residansergianicasterdiugandueiidoul GF {oe P& adisigiGE) in Euture

20 tumor cells under in vitro conditions. The determination of effect on cultured cells can

be determined with the system descnibed in Example XV.
In a preferred embodiment, the FGF antagonist inhibits or reduces the resistance
of turnor cells to a broad spectrum of cytotoxic agents.
In a preferred embodiment, the FGF antagonist: is capable of binding 1o an FGF
25 molecule or an FGF receptor; blocks the binding of FGF to a receptor; blocks the
interaction of FGF to molecules that facilitate the binding of FGF to a receptor; down
regulates FGF receptor action; is a protein or a peptide; is an antibody, e.g., a
monoclonal, diabody, a murine antibody, a human antibody, a humanized or a chimenc
antibody, or an antigen—b__inding fragment thereof, e.g., an Fab, F(ab')s, Fv or a single
30 chain Fv fragment; is a truncated FGF molecule, or a fragment thereof.
In a preferred embodiment, the FGF antagonist acts extracellularly, e.g., inhibits

the binding of an FGF molecule to the extracellular domaim of the FGF receptors.
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In a preferred enbodi ment, the FGF antagonist is chosen fromthoigqn (o
di scl osed herein, e.g.,”suramn, structural anal ogs' of suramn Qﬁ P’&}:

ant i bodi @8 go#kis FGF receptor antibodies, pentosan pol ysuﬁti‘hfsoomoloa
scopol am ne, angiostatin, sprouty, est radl ol, 10 carboxyntt hyl benzyl am ne

dextran (CMVDB7), suradista, insulin-like grovvth factor binding protein-3,

et hanol , hepar ji; pfeféred @nbodei, il EOFRaRachi) actd Mitabu@al, alg , insibabt
heparin, heparan sulfate, protam ne sulfate, transformn grovvth fact or

bet a, cy!br: dspbng af A FGF mcmpgfaﬂwsmfmelbmdomaw af he & rruee@t@wbodl ment ,
the FGF ant th
antagoni ot 1o B 1 Pt OB dmeteed PO RRREBLS O R AITERL, <8 eRORs e

nol ecul e thehnteddedung effectt BEFGEcept or; the FG- antagonist is a small
nol ecule. In a preferred enbadi nent, _the FG- antagonist is a small
mol ecube, is choapreferedpmbodiment. tha BEF antagpmsiass exticelinlarly eak cinhibits

enbodi nen&rbg%‘nﬁﬂgé%gﬁg%&g?% té ﬁs?@éeﬁf&ed fromthe group consisting of

an antim¢c opoi sonmerase | inhibitor, a topoi sonerase ||

inhibitor, an phi pf&‘é@@b&mb@ixmnmﬂﬁm antigbhist @ichosn faink Hodt dikgloagent , an
i ntercal at| ng agent, an agent capable of interfering wth a ignal
t r ansduct ASANp&EhBHIATEE, Yructurakanglags of spiamin.ent-FGRiepikagies, antgFGFan

anti - hor MRY tme jbodfed g{}ﬁéﬂﬁ% ﬁhl@sgcogfl%lge aﬁgfoglram%%gfcﬁﬁf%y?ﬁcﬁ))l an

agent that rorm es apbptosis’a 0oSsI's, 'an~in
i nter |19uktaib0)65nﬁuhplbeimdmmeaief(ﬂm CMDRT, siaadisth] meulin-likeagrometi Ected

enbodi nent, the cytoto ent . sel ect ed the oup consi sting of
an anti mEH“S%WIPé‘%T e?f’k"an‘ﬁg'f Z‘E) ; ‘élcFmF"ﬁ‘T‘i{nlb‘?plaBP Oh MU abol i te, a
mtotic '%13%.& mrﬁﬂeﬁdrgryéxﬁrdtagr&gﬁme suitd, RaRU6RNAL sRSvBIEAb bed) agent

capabl e of erf’erl ng wth si gnal transduction pat hway (e.g., a
protein kcyﬂe@oﬁmmrﬂnﬂ&ﬂlga@dgfor bF&ik. ant i - hor none, an anti body

agai nst grow h_fact an terfero nterl eukin, a tunor
necrosis factot® aé’ﬁ‘ag{"‘?rﬁcg E?@ c}lgéheZFQ?@“Eag&mts{j@%&B bOI 74634

PCTI U39Q' 40103 1 B pRefBFred efibednfRADekE FEFtantdgbfisCié a0k avicnt 80BBFJR sel ect ed
fromthe group consisting of an antim crotubul e agent, a topoisonerase ||

i nhi bi t or moderulmwhirhicapwicies avith 2n RGF anelecylp farhindipg tothe ECRPELhHECagent , an
i ntercal a%tggoﬁ?ﬁgta n%'i‘l rﬁg@g&lecapabl e of interfering with a signal

t ransduction , & protein kinase Cinhibitor, e.g., 5 an
anti-hornone, éng. p;efaﬂc@.mhbbdld)t,n&gh& REF gtagohist fsacsnoall mﬂeaﬁe,ds shgsean
interferon, an |nterleuk|n a tunor necrosis factor, and radiation. In a
pr ef erredfr@ﬁbéﬁp‘ﬁﬁﬁtamrmé E‘F(ot oxi ¢ agent is select ed fromthe group

20 In a preferred embodiment, the cytotoxic agent is selected from the group
consisting of an antimicrotubule agent, a topoisomerase I inhibitor, a topoisomerase 11
inhibitor, an antimetabolite, a mitotic inhibitor, an alkylating agent, an intercalating
agent, an agent capable of interfering with a signal transduction pathway (e.g., a protein
kinase C inhibitor, €.g., an anti-hormone, e.g., an antibody against growth factor

25 receptors), an agent that promotes apoptosis and/or necrosis, an interferon, an
interleukin, a tumor necrosis factor, and radiation.

In a preferred embodiment, the cytotoxic agent is selected from the group
consisting of an antimicrotubule agent, a topoisomerase I inhibitor, an antimetabolite, a
mitotic inhibitor, an alkylating agent, an intercalating agent, an agent capable of

30 interfering with a signal transduction pathway (e.g., a protein kinase C inhibitor, ¢.g.,

an anti-hormone, e.g., an antibody against growth factor receptors), an interferon, an

interleukin, a tumor necrosis factor, and radiation.
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consi sting of an antim crotubul e agent, a topoisonmerase | inhibit E\
t opoi sonerase Il inhibitor, a mtotic inhibitor, an al kyl ating aééeml IS
i ntercal ating agent, an agent 10 capable of interfering with a signal
transduct DN Wathway (e.g., a protein kinase C inhibitor ,P%T.fHS?“’&hm
anti-hornone, e.g., an anti body against growh factor receptors), an

I nterferon, an,interl euki t neGr osi d radiation. In a
preferred errboldll ar’r%rr?{?rret eenq%(il 1@?@)’% °é’§‘§%’t“°ia e'%cstzﬁcéeeg{dee Orrgr%ffﬁrémﬁroup

consi st i ngnefstiag ob il hifimicdétubule@gag e toposoiepat SOARILASE ah anfikichibolfe, a
topoi sonerase Il 15 inhibitor, an antinetabolite, a mtotic inhibitor, an
agent capaBhietisinhibite; pppikylptiggBent. 3h Heralalingaegit ap spepsepakdgof{e. g., a

rotein ki e. C.i.nhj by . | .hor L o ai-ant | hod

ggai nst g’rnge\?\feﬁmge%lpgé to)ilrgse]glretf) g?s tl,on?r%tw&e@ é’rag}r%géglnklﬁ%sfqeg f@t%?dr%’, Js'g"t ﬁrmr

necros$s {ragitPhormiig, & adiadtahfbody dbaimsp peiaeh fatbresdeptbrsipmi intérfteos y4dnot oxi c

agent is selected fromthe group 20 consisting of an antim crotubul e agent,

a topoi sowmtarkeykin, atyAPHRYCEPSIS BCtogFsiddedialieike 1 inhibitor, an

antinetabolite ' | ¢ 4 0h b , -l j ntercal atin

agent, an agen{1r1 %E%E%rfég %?ﬁﬁ@g}rjé g{ei“ﬁgﬂ \c}mﬁ% Eﬁ%ﬁgél %ﬂ%?&t ramnst u%xjtoiﬂ n pat hwayg

(e.g., a @misahg of kh BAGEITotubbickizeal a tepofsomeaase &nthibituoy m@peisometase AN

ant i body i[(ﬁgai_nst grow h factor receptors), an interferon, an interleukin,
a

and radi athintor.asmitgtie IHQry Ryl BY AR AN 1PIFEARNB ABRIcALRREY | s
| . : -t erre e
Copor Somer et il giifle WiesRd RinQiuchth b (0 4ok RS C &

ant i net abphhitier, Ag it ati-boimdred) elgqran aatibedykadaatst grgwalyfator regeptors)eamal at i ng

agent, an agent capable of interferin ith a signal transduction pathway
(e.g., a PHfErH aﬂ%ﬂﬁ%ﬁ%&%%ﬂﬁ&@ﬁﬁ?ﬁ aﬁqmmg%t"f”}horrmne, e.g., an

anti body agai n?ﬁag&g&‘r&a EA6EAMeR0 HESRRBHE Tpent3sel i frétH thdgrodpt Uunor
necrosis factor, and radiation. I'n a’preferred enbodi nent, the cytotoxic

agent is seisitingdffnentimieogbolemgentonsipsisomsrast Liphibiiri aoppsentsiase lagent , a

mtoti¢c inhihitor, an ent capable. of . interferin ' i X

t ransd&ct f’%‘r\blﬁfﬁt W‘I’@%gﬁﬂqfte’f %8?%1“%‘%0%3&%81 icﬁﬁﬁ%é‘?ﬁ%%ag%bva 2 9ti C
2003 WO 0Q{h4iG3hsBictiocH P wALR Y. arprotiin kindeDitthibitore.g., Anambhotashe, agai nst
grow h factor receptors), an interleukin, and, radiatigon. In a preferred

embodi mene.g. tanantibodi agdinst gevth faoreraiersy 2k iHpRETAB S 1iCEENGE UM ow,

Exenplary_cytotoxic a t.s.include: paclitaxel, vincristine, vinblastine, 5
Vi ndesi ne?eéf’ﬂﬁgﬁt%i’ ?f?"e{}‘é‘% 0g‘re (e.qg., Docetaxel), canptothecin, topotecan,

irinotecan hydpaghéferredembedighent, Geepitomaic)agentax srlediidcirom ted gasi de,
m t oxant r one, daunorubicin, _idarubicin, tenipo i.rﬂ_‘e,. ansacrine, egid ubi ci n,
mer bar&ne copsistngnfanatmigarbuin agepy @ topoisomerase | inhibitor, a topoisomeras

inhibitor, an antimetabolite, a mitotic inhibitor, an alkylating agent, an intercalating
agent, an agent capable of interfering with a signal transduction pathway (e.g., & protein
kinase C inhibitor, e.g., an anti-hormone, e.g., an antibody against growth factor
receptors), an interferon, an interleukin, and radiation.

25 In a preferred embodiment, the cytotoxic agent is selected from the group
consisting of an antimicrotubule agent, a topoisomerase 1 inhibitor, a topoisomerase 11
inhibitor, an antimetabolite, a mitotic inhibitor, an alkylating agent, an intercalating
agent, an agent capable of interfering with a signal transduction pathway (e.g., 2 protein
kinase C inhibitor, €.g., an anti-hormone, e.g., an antibody against growth factor

30 receptors), an interleukin, a tumor necrosis factor, and radiation.

In a preferred embodiment, the cytotoxic agent is selected from the group
consisting of an antimicrotubule agent, 2 mitotic inhibitor, an agent capable of

interfering with a signal transduction pathway (c.g., a protein kinase C inhibitor, c.g.,
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5-fluorouracil, ethotrexate, 6-nercaptopurine, 6-thioguanine, fludar ab| ne
phosphate, cytarabine (Ara-C), trinmetrexate, gentitabine, acivi cid Ul 2

al anosi ofurin, N 10 Phosphoracetyl -L-Asparate (PAl n tatl n,
5-azaci ?ﬁ&@e@r -Aza- 2'-deoxycytidine, adenosine arabi nos‘&’é)rm(sﬁﬁ"mﬁ&?’

cl adri bine, ftorafur, UFT (conbination of uracil and ftorafur),

5- 1 UOT 0- 21 ZSERXHMGENE anmiibbey bt YactoF RRX oMY fdrliRieAikind
I9$H: ? (b)ﬁ(?3 ati n,

hydr oxyur ea, dlhydrolenchloranbuc tiazofiirin, cisplatin, carb
oxal i pl at radjatmint onycin C, BCNU (e g., Carnusti ne) mel phal an, thiotepa, 15

busul fan, chlo anbu dacarba2|ne i f osf.am de phqgsphat e,
cyol ophosphan des PrTETeLERbSHIER dhe GREENE o8t et SEr Jogt FrRndREaLs
4- i poneangdjow. @k&%ﬁfa&?} eﬁeﬁfstgenssq&memﬁvsaabnﬁaxegel&ﬁwewasﬁxé ochal asi ns,
depsi peptide, leuprolide (e.g., Lupron), ketoconazole, t anoxi f en,

goser ebi nvindesjng, vmﬁrgﬂ:em)taxoﬂﬂm(ag], J@cet@b&eld,yampiothecm topotecan mnotccan

or opi onanPTSENCEG Lher CRP AL CaRe ey Ceaouce bt R Hctno

(e.g., R Idamnhm !eﬂirﬁfsfd%rQﬁsa&hﬂbaaplmbﬂtﬁlernﬁ@b@ﬂanixﬁmamfﬁrﬁrtfyﬂwﬁhl@?dﬁm,
i nterl eukin 2, i nt erl euki n 4, interleukin 12, tunor necrosis factors, and

radi ati on?- fltwraurpméfré?the’aw@maédpﬁ@ﬁmoww Sythisesnipe fYarabine phasakated f r om
those di Sg{g%?a%?n% \fa t| iy %Eg?(la%r eV RN s Ew?cgﬁrhtlﬁo's{ﬁgxpgquof&?ﬁlﬁtaxel

vincristi Vi n esine, vinorel'bin
Docet apel Phoiphoedcendl.- Alsp:irmet(ee.ammydnmiﬂrqmaiamn(lmcgs-Azﬁ:ar npt osar),
doxor ubi ci_n, etoposi de, oxant.ron dau i Cl i Lcin,

t icin, idaru
t eni posi dé deMYarvdine, adé’b‘?ﬁ“l?o?’é’i"ﬁ‘ma% kye3r hé!lj DI AT E'IF ydr ochl ori de,

5-f1 uor OU(&ﬁﬁﬂnnaﬁBH Mxﬁ&]‘%cﬁﬁon@ﬁff?@ﬂ@&@@fdeﬁﬁwrﬁhﬁ@'Soﬂhk’cﬁrﬂbﬁ'ﬁnefﬂ udar abi ne
phosphate, cytarabine (Ara-C), trinmetrexate, genctitabine, acivicin,

al anosi neﬂewyy-éiihiomurrdlnwh30rdibmwphdlhndfeteylbhbra¢swlatl@O@PALA)Splqﬁ@nt ostatin,

i e A U

5-f 1 uorso- JusEleMx YMotGhmRil, §hédnwrpta@tﬂbmme 5fosfaﬂfﬁ@é<yhc§pfuhb|0r ourl di ne,
hydr oxyur ea, di hydrol enchi oranbuci |, tiazofunn, ci splatin, 38 2s b C "i U

WD 00/ 74634@@*@&99@@«1:9mG@geanb@W‘atqrwﬂ HRRTdy PROPIMaR fOPYFEEHOE, BONU

e.g., I
|(ol [ garrym n, arglgrg "’é(z’{l”r‘?iesgﬁl é& h?%gérﬁ%? "Hgyﬁj %ilgﬂn %%L%;% %ﬁqg‘lépmlr%fl? rogen
must ar d, l(é 2Gilluprai} laaftdconazcﬂe,hmmen zgosqsdmea"g)j Zoladh:d),yﬂinmh&hpé'liqmp-
Spl romustin

P N I TECE S M S TR
5 o OB s ey dons
Her cept i n)inteaferon @D2,Gn{eeferpn, gaRirhayiatelleukim £ einfestepkina, pherjeukin ¥2 Iumor
necrosis factors, and radiation.
In a preferred embodiment, the cytotoxic agent is selected from those disclosed
below. Exemplary cytotoxic agents include: pachitaxel, vincristine, vinblastine,
25 vindesine, vinorelbin, taxotere (e.g., Docetaxel), topotecan, irinotecan hydrochloride
(e.g., Camptosar), doxorubicin, etoposide, mitoxantrone, daunorubicin, idarubicin,
teniposide, amsacrine, epirubicin, merbarone, piroxantrone hydrochlonde,
5-fluorouracil, methotrexate, 6-mercaptopurine, 6-thioguanine, fludarabine phosphate,
~ cytarabine (Ara-C), trimetrexate, gemcitabine, acivicin, alanosine, pyrazofurin, N-
30 Phosphoracetyl-L-Asparate (PALA), pentostatin, 5-azacitidine, 5-Aza-
2'-deoxycytiding, adenosine arabinoside (Ara-A), cladrbine, ftorafur, UFT

(combination of uracil and ftorafur), 5-fluore-2’-deoxyuridine, 5-fluorouridine, 5°-

deoxy-5-fluorouridine, hydroxyurea, dihydrolenchlorambucil, iazofunn, cisplatin,

38



interferon beta, interferon gamma, interleukin 2, interleukin 4,5, p..
interleukin 12, tunmor necrosis factors, and radiation 10 In a pre#érr‘éa

enbodi ne%%?/‘{’ﬂ??) ytotoxi c agent is selected fromthose di s%ﬁ)@gﬁ‘m(ﬁa oW.
o) |

Exenpl ary ic agents include: paclitaxel, vincristine, i ne,
vi ndesi ne, vinorel bin, taxotere (e.g., Docetaxel), canptothecin, topotecan,

daunor ubi S ROPRGEkablAR. oo RERTCle, CHAREE ipehaBioAdERE.
pi r oxant r pasil faypetnchahmiucdieplichinybinf Hamutioazirees i fbsfamidelydios gheat, e,

6- mer capt opuri ne, 6-1hioguani ne, fludarabi ne phosphate, .cytarabine
(Ara-C), €Yslerhasphamide, 'ggﬁﬁm myFtad, uEacmustad, pip BEEaHe‘,'"RR)/'P%{‘i‘BFuri n, N

Phosphor a - r at: at.d S i1t di =

o ooy e St gerdtt) 8ot (e pel QERAS AL on dishpcdftp6e. 100 ey
(conbi Bat (©f, Diprehpdictocanarold, taradrifen, gdsefdlnae -, Zolalden ) lmardidee4'-cyano-
5-fluorouridi ne, 5 - 20 deoxy-5-fluorouri di . hydroxyurea, . ..

di hydr ol eﬁdﬁ1fb}°&?ﬂhfé‘V\SPIPPP%&%Tde!dFﬂx3’C 'é'aﬂﬂaf‘%n%,(m%ﬂ : (Y1) Rrordsepilisiat i n,

m tonyc na&l’i-l-i%p%\“el( %tguodygggw&tré fih), ABLEDE & RAANOLEARerfeRISHbEAN,

chl or anbuci i'camycin carbazine, ifosfamde phosphate,

cycl ophos phenférde betu, imerderon gastrar chterleniioi 2, imbas eulinl 4, pigylebkonidh tumor

4-i poneanol , di_hydrol enpergne, spiromnustine, gel denamycin, cytochal asins,
depsi pept PEEOSIE &AF1PTSH Wé'gggt"(’%. g., Lupron), ketoconazole, tanoxifen,

goserglgin (e.gyy a??éf%fé}%Emb&himeﬂmtl@eeméfoxﬁya%eﬁ-is selected from those disclosed
3- (4-fl uorophenyl sul phonyl ) - 2- hydr‘oxy- 2-met hyl -3"-(trifluoronethyl)
pr opi onanbkloge Excaplary epptoRyxmeageati inplody: nashigxel, Haegsime; vipblagwee, - CD20 (e. g. ,

Ri tuxan), interfer.on al.pha i_nterfer t i : ~ .0t erleukin
2, interl &GS, V‘Pﬂﬁcﬁﬁgﬁﬁqtﬁregﬁg"ﬁ)ﬁoﬁg@xg ecr 8&@%&?@%%@@&%% Oﬁééﬁ' iation.
30 In a prghrichRiideTRediCaRIprosat)NEopYdiod, dxitaxangeiy, dnmossdieial Renibicn) t hose

di scl osed "bel ow. Exenplary cytotoxic agents include: clitaxel,

Vi ncri st i Aenipesidm RmSesTE, PGB ATaRE nRIFGRBIoNe 1’{)51}2%51391'@8( e.g.,

Docet | )e j § Lk € I i :

Carpt osar ) P TBHEl; BelyBurel BB AERRop b AL eRAR R TR Bt RSy |
60S WO 00/ciéeasin®ChalSORirdEatd, gemcitabing) acitvem, plapbsies, prambonn, e,

epi rubi ci mer bar one, piroxantraone hydrochl oride,. thotrexate,

6- mer capt &MF?W‘}‘CWHWB%&W@ ALy ?Séﬂl%é'aﬁﬁ%g‘ﬂfﬂ&tr%ﬁzéyt ar abi ne

(Ara-C), t4i caf e j hiRBsidACAML &Y RladgbR@ORérsir, B¥Tazof urin,
N- Phosphor%ggﬁy){c%ﬁﬁjg’sab%?ggt;%é %ﬁ?ﬁ‘%ﬁ'ﬁégﬁt&?ﬁ in, b-azacltidine,

5- Aza- T- dgodybitatich bEuraeid emd fbradurh, Saflatriord; siedryyraize, A)fluarbuntingiXie,
TR AT A -
Qig lr fglyg[ f‘%fborﬁi%tgyﬁ%ﬁ;ﬁ%gb GRS Tl BONT@ O UChusth@Pheiphalanc midigpd, at i n,
busulfan, chiorambucil, plicamycin, dacarbazine, ifosfamide phosphate,
cyclophosphamide, nitrogen mustard, uracil mustard, pipobroman, 4-ipomeanol,
dihydrolenperone, spiromustine, geldenamycin, cytochalasins, depsipeptide, leuprolide
25 (e.g., Lupron), ketoconazole, tamoxifen, goserelin (e.g., Zoladex), flutamide, 4'-cyano-
3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-(trifluoromethyl) propionanilide,
anti-Her2/neu antibody (e.g., Herceptin), anti-CD20 (e.g., Rituxan), interferon alpha,
interferon beta, interferon gamma, interleukin 2, interleukin 4, interleukin 12, tumor
necrosis factors, and radiation.
310 In a preferred embodiment, the cytotoxic agent is selected from those disclosed
below. Exemplary cytotoxic agents include: paclitaxel, vincristine, vinblastine,

vindesine, vinorelbin, taxotere (e.g., Docetaxel), camptothecin, topotecan, irinotecan

hydrochloride (e.g., Camptosar), doxorubicin, etoposide, mitoxantrone, daunorubicin,
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BCNU (e.g., Carnustine), nelphalan, thlotepa, busulfan, chloranbucil,
plicamycin, dacarbazine, ifosfam de phosphate, cycl -ophospham de? Jijtr g@en
nmust ard, “}5&%4 10 nustard, pipobroman, 4-1lponeanol, dihydrol enperone,

spi romusti he 468 denanycin, cytochal asins, depsipeptide, PEGRISEMIEE (e.g.,
Lupron) ket oconazol e, tanoxifen, goserel lin (e.g., Zoladex), flutam de,

4' - cyano- Y.
2 et nyt - eedbicihyigh BBCARYBLLARE Bl i KA, piropanmmediydmsbasity (e. g
Her cept i mngthoamkite GRRRrdapt@purink 6-UKag)aniid) NQH5abH8 pabﬁihate b;{(&h%f&r on beta,
interferon ganma, 15 interleukin 2, IDterleukin 4, interleukin 12, tunor
necrosi s ¥ gt(ai gimefieKate, gemicitefine, Iaﬁ“éCIBr@ﬁm%@dpﬂﬁb@@nmﬁwhuﬁhbomm oxi c

I
e ude: BacPrras G ER) PR e a8 i8S Rh SRR nE SRt o,

taxot ef e frebigosidbOket Axeﬂla)dnbmwnﬁbmf’aﬁm (JoBMMAIRADS ukddi TR Kur), 5-
hydr ochl of i de ar) doxor ubi ci n, etoposide, mtoxantrone,

daunor ubi €¥{o- 2(5163?35‘1‘%?% Shilugrapridisrede d%aﬁ:ﬂPW@““é‘rﬂP{Mr@xwremrbarone
pi r oxant raa9dmé$e9ra%ampuazoﬁmﬁhwﬁ§fg (2 Chibop 8{%@;% mito

6- mer capt opuri ne, 6-thl ogliani ne rabi ne’ pho EEPSH Ge
(Ara-C), BCM(&@X@H@JUS@M}:M@MM tlaoiepa,hudnlfa, ahm;imlmm]p)ﬁﬁ i N, N

Ph h | - t PALA t ost at 5- tid AZ
D ooy R TR Ao B ki RO AP DA e A O BB Eraak o af ur . UFT
25 (conbi pabian pﬂiob%tﬂﬁi 3. @Bfiile];ﬁd?r@ﬁ)zﬁl)o’len?ero%ls u.r%rr%n%stn%a%%léﬁim)%nq &

5-fluorouri dine, 5 - deoxy-5-fludbro oxyured,
di hydr ol e%ém}@ianbuémslpeptlézdtumblmk @ doyyiran), h¢l0c@)aabllepia&iobdf¢n mt omycin C,

o1 canyer BoselPF B e R - SHBE AT o e BB Arow ¢  ogen
mustard, mashil- mgﬁimrodomahpgfpwmﬁhmme BRI ARDheu mtmbqwégnm;ﬁ%pg n), 30

enanyci n, cytochal asi ns, depsipeptide; |&upro (e.qg.,

spi ronust i ne,
Lupr on), %ﬁ@r(&ﬂol%‘ uxgRhiFHeen alpiseintdriaton betg, inteZlsradganma | ut ani de,

- Cy
f | uor ggheﬁyérsu B0 eslelﬂ(lﬂ dlrn(g?lc ni% -RypoRReciesis Briony AR radation.
proptionanili dm aﬁrdftrred-d&ﬁlﬁidmantamd dYestyxiC @glnt is 5REREDEbM)thoRMidc1dsed 0
(e.qg., thuxan}5 interferon alpha, 40 2 y UCt, iuu3 WO 00/ 74634
PCT/ US00129993 FWBP%?)B?FOB&%CMSrvt“évq’f'erpaﬁltgmhmncmaﬁme,r\neuwmez

i nterl eukinadsind, %ﬂr&lﬁﬁﬁ&ﬁogc Oé:nBBcetgﬁ:ﬁf flf?ﬁ%kl"g({]o%{)te%ag 'Hogl‘ég%‘; 22 | olsgda

preferred enbodi’ e cyto fca I'ec rom-
bel ow. Exbyq:rbahlyndq(a;g o@mp@gaﬁtcbxnmﬂmd,e&tom&iei, trﬁmehmronlemzrumsiubmn
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cytarabine {Ara-C), trimetrexate, gemcitabine, acivicin, alanosine, pyrazofurin, N-

Phosphoracetyl-L-Asparate (PALA), pentostatin, 5-azacitidine, 5-Aza-
2'-deoxycytidine, adenosine arabinoside (Ara-A), cladribine, ftorafur, UFT

25 (combination of uracil and ftorafur), 5-fluore-2’-deoxyuridine, 5-fluorouridine, §°-
deoxy-5-fluorouridine, hydroxyurea, dihydrolenchlorambucil, tiazofurin, carboplatin,
oxaliplatin, mitomycin C, BCNU (e.g., Carmustine), melphalan, thiotepa, busulfan,
chlorambucil, plicamycin, dacarbazine, ifosfamide phosphate, cyclophosphamide,

’ nitrogen mustard, uracil mustard, pipobroman, 4-ipomeanol, dihydrolenperone,

30  spiromustine, geldenamycin, cytochalasins, depsipeptide, leuprolide (e.g., Lupron),
ketoconazole, tamoxifen, goserelin (e.g., Zoladex), flutamide, 4'-cyano-3-(4-
fluorophenyisulphonyl)-2-hydroxy-2-methyl-3'-(trifluoromethyl) propionanilide, anti-
Her2/neu antibody (e.g., Herceptin), anti-CD20 (e.g., Rituxan), interferon alpha,
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In a preferred embodiment, the cytotoxic agent is selected from those disclosed
below. Exemplary cytotoxic agents include: paclitaxel, vincristine, vinblastine,

25  vindesine, vinorelbin, taxotere (e.g., Docetaxel), camptothecin, topotecan, innotecan
hydrochloride (e.g., Camptosar), doxorubicin, etoposide, mitoxantrone, daunorubicin,
idarubicin, teniposide, amsacrine, epirubicin, merbarone, piroxantrone hydrochioride,
5-fluorouracil, methotrexate, 6-mercaptopurine, 6-thioguanine, fludarabine phosphate,

~ cytarabine {Ara-C), timetrexate, gemcitabine, acivicin, alanosine, pyrazofurin, N-

30 Phosphoracetyl-L-Asparate (PALA), pentostatin, 5-azacitidine, 5-Aza-
2'-deoxycytidine, adenosine arabinoside (Ara-A), cladribine, ftorafur, UFT
(combination of uracil and ftorafur), 5-fluoro-2’-deoxyuridine, 5-fluorounidine, 5°-

deoxy-5-fluorounidine, hydroxyurea, dihydrolenchlorambucil, tiazofurin, cisplatin,
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anti-Her2/ neu anti body (e.g., Herceptin), anti-CD20 (e.g., R tuxan%9 i
interferon beta,” interferon gamma, interleukin 2, “hnterleukin 4, Rl
interleukin 12, tunor necrosis factors, and radiation. 10 In a Rreferred
embodi netYO MH834yt ot oxi c agent is selected fromthose di s€CTEEQY BB ow,
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ifosfamide phosphate, cyclophosphamide, nitrogen mustard, uracil mustard,

pipobroman, 4-ipomeanol, dihydrolenperone, spiromustine, geldenamycin,

cytochalasins, depsipeptide, leuprolide (e.g., Lupron), ketoconazole, tamoxifen,

25 goserelin (e.g., Zoladex), flutamide, 4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-
2-methyl-3'-(trifluoromethy}) propionanilide, anti-Her2/neu antibody (e.g., Herceptin),
anti-CD20 (e.g., Rituxan), interferon beta, interferon gamma, interleukin 2, interleukin
4, interleukin 12, and radiation.

In a preferred embodiment, the cytotoxic agent is selected from those disclosed

36 below. Exemplary cytotoxic agents include: paclitaxel, vincristine, vinblastine,
vindesine, vinorelbin, taxotere {e.g., Docetaxel), doxorubicin, etoposide, mitoxantrone,
daunorubicin, idarubicin, teniposide, amsacrine, epirubicin, merbarone, piroxantrone

hydrochloride, 5-fluorouracil, methotrexate, 6-mercaptopurine, 6-thioguanine,
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tiazofurin, cisplatin, carboplatin, oxaliplatin, mitomycin C, BCNU (e.g., Carmustine),
25 melphalan, thiotepa, busulfan, chlorambucil, plicamycin, dacarbazine, ifosfamide
phosphate, cyclophosphamide, nitrogen mustard, uracil mustard, pipobroman,
4-ipomeanol, dihydrolenperone, spiromustine, geldenamycin, cytochalasins,
depsipeptide, leuprolide (e.g., Lupron), ketoconazole, tamoxifen, goserelin (e.g.,
~ Zoladex), flutamide, 4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-
30 (trfluoromethyl) propionanilide, anti-Her2/neu antibody (e.g., Herceptin), anti-CD20
(e.g., Rituxan), interferon alpha, interferon beta, interferon gamma, interleukin 2,

interleukin 4, interleukin 12, tumor necrosis factors, and radiation.
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25 Phosphoracetyl-L-Asparate (PALA), pentostatin, 5-azacitidine, 5-Aza-
2'-deoxycytidine, adenosine arabinoside (Ara-A), cladribine, ftorafur, UFT
(combination of uracil and ftorafur), 5-fluoro-2’-deoxyuridine, 5-fluorouridine, 5’-
deoxy-5-fluorouridine, hydroxyurea, dihydrolenchlorambucil, tiazofurin, cisplatin,

_ carboplatin, oxaliplatin, mitomycin C, BCNU (e.g., Carmustine), melphalan, thiotepa,

30 busulfan, chlorambucil, plicamycin, dacarbazine, ifosfamide phosphate,
cyclophosphamide, nitrogen mustard, uracil mustard, pipobroman, 4-ipomeanol,
dihydrolenperone, spiromustine, geldenamyein, cytochalasins, depsipeptide, leuprolide

(e.g., Lupron), ketoconazole, tamoxifen, goserelin (e.g., Zoladex), flutamide, 4'-cyano-
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vindesi ne, vinorelbin, taxotere (e.g., Docetaxel), canptothecin, topotecan,
irinotecan hydriochloride (e.g., Canptosar), doxorubicin, et opdsi O, ;v

m t oxantrone, daunorubicin, idarubicin, teniposide, anmsacrine, epirubicin,
mer bar on®0 p’T4634ant r one hydrochl oride, 10 5-fluorouracil, BreThisno/eccase,

6- mer capt opurine, 6-thioguanine, fludarabine phosphate, cytarabine
(Ara-C), trinetrexate, gencitabine, acivicin, alanosine, pyrazofurin, N

Phos phor aé4-yluoTaphepyialpBoTPRLA drqpars- st (s o orsn,
2'-d bi | ad b f UFT
(cobi nac Toh 5P e SATIBARK 6% e SRR 480G P ) Farantots.

5-f | uor ouiniertbr&i® bera, mie‘ifesa@ogmahhwreemrnlzihﬂtenremﬁinormeﬂrea@m 12, and
di hydr ol enchl or ambuci |, tiazofurin, cisplatin, carboplatin, oxaliplatin,

m t omyci rad1atiBEGNU (e. g., Carnusti ne) mel phal an, thiotepa, busulfan,

chl or aﬁb uci | ?ﬁ A S?erf%(r?écﬁemg&ﬁglr Ptagler%&toto;% 1 agen! trggﬂgﬂgéﬂgﬁttﬁme disclosed

cycl op ospham rogen mistar pl pobronan

4-i poreanigdiow. Hkhyrﬁlraq} enprikaneents fidiode) pachiaxel gehcenimey€nblastig, ochal asi ns,
depsi peptide, .1 euprolide 20 (e.g., Lupron ket oconazol e, tanpxifen,
goserel i nvx(xéesgnc vzmrg]agk}axopqrggeagn Qgcetaxel yawgtothecm topotecan, irinotecan

3-(4-1l “%f&g@%hgﬁﬁ@kg%}m@ﬂy&% én”é% ie3 mx&&ﬁﬁlidrﬁéo&ﬁm%

pr opi onani neuant | dy (e ant’| - 0 (e.qg.,

Ri t uxan) , idanibéciheuelfiposide, asatend, epicuincih, membmrhaepkbxmﬁﬁme hydechlioeide0si s

factors, and radiation. In a referred eeEgdr ment , 5e clytotoxr c ageent i's
uded

sel ectBd Pribwrewaab naﬁt%%treeed "R CHUPRARNEE] A BINING, Ring PRgenie
i ncl ude: E’ﬁ&#abhégo 2 Cy! dikhep! %err‘(diﬁmxésﬁél%m 2MhBYES Hheaz rﬂ‘ﬁ'f\el bi n,
e cyt

t axotere .g., cetaxel ), spironustine; gel dénanycin, alasins,
depsi pept PoesphbmapryblLi- Aspafae (PAL Al peotosiating f-acamading, & Aranoxi f en,

oserelin Iad flut d
9 - cyano- é(cfeﬁ’gﬂ:ﬂ ?fiﬂsglﬁ’lagﬂ)g?n%ﬁ% (G\rpyfdy GlRgribine, frorafur, UFT

2 met hyl - S?ton(ﬁlﬁatfdnttﬁﬁﬂrerm RorRuPP ks TS 2P Afox i dind BL RhdISHridnE] ody (e. g.,
Her ceptin 30 anti- CD20 (e.g., Rituxan), in erferon al pha, interferon

bet a, 16nt dcdmﬁ)-rﬂugmmdme hpdrexywedidihyziroiencidetambkcih, tazofurineeisplakinn 12, and
radi ation. ed enbodi t, 0t OXi C e I i taxel

i nterferof® hf"blﬂg ‘Pa’f}ftﬂ@ycmrﬁe&qg@e@?g[ Waqlgigp&ph@g? btgﬁ’l APt n,
cisplati ”buéxﬁfﬁﬂt errerarrrt%m;nm Bin, d&cadbbeldel O dRMhédshade, PCT/ USO0/ 40103

epi rubi cin, f1uorouracil, t anoxi f en, aoserelrn ket oconazol e,

anti - Her Zl:ﬂégphfmbfirb@dym(reggl muﬂerde apacilmpustard pipgmeman, “iporsenele (e. g.,
o on) AR, g OSRNG0
t axot ene, (agxnhph)mggr Wetocephadold) tahdxifen, odekalmir(olgy, zfmldd,ex),lﬂilmamlderm{rcyam
g(r),f |ef ?;:jlgg 3- kgtﬁ}&gggl?ngg{sg@hg%ﬂa:@g&%%egHg:nk%)lrl% zﬁﬂ&gro%lethyli_bropxo%anﬂ de,
anti-Her2/neu antibody (e.g., Herceptin), anti-CD20 (e.g., Rituxan), interleukin 2,
interlenkin 4, interleukin 12, tumor necrosis factors, and radiation.
In a preferred embodiment, the cytotoxic agent is selected from those disclosed
25 below. Exemplary cytotoxic agents include: paclitaxel, vincristine, vinblastine,
vindesine, vinorelbin, taxotere (e.g., Docetaxel), spirornustine, geldenamycin,
cytochalasins, depsipeptide, leuprolide (e.g., Lupron), ketoconazole, tamoxifen,
goserelin (e.g., Zoladex), flutamide, 4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-
2-methyl-3'-(trifluoromethyl) propionanilide, anti-Her2/neu antibody (e.g., Herceptin),
30 anti- CD20 (e.g., Rituxan), interferon alpha, interferon beta, interferon gamma,
interleukin 2, interleukin 4, interleukin 12, and radiation.
In a preferred embodiment, the cytotoxic agent is: paclitaxel, interferon alpha,

" gemcitabine, fludarabine, irinotecan, carboplatin, cisplatin, taxotere, doxorubicin,
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In a preferred embodi ment, the cytotoxic agent is: paclltaxeél

al pha, genti tabi ne, fl udar abi ne, irinotecan, carboplatin )%(W-
doxor ubi ubicin, 5- fluorouracil, UFT, tanoxifen,

ket ocona%{;goﬁ‘ﬁ’ﬁ{ - Her 2/ neu anti body (e.g., 10 Hercepti n) an{ i - éﬁﬂl&

| euprolide (e.g., Lupron) and flutamde. In a preferred enbodi ment, the
cytotoxic n@%%]&n 5: flu%?&lrh&la)t@h' thﬂBﬁ'fér?rg% r@llirptfk@tocmgﬁgﬁa' LARINE2/mey

f | udar abi hot ecan latin, Ci sp atr’'n, taxotere, epirubicin, 5-
f 1 uor our aghidibodyH¢.g. t}aﬁmaptfremntgﬁﬁéﬂeueumohlde(@g,ohamhbancaﬂuuanm 2/ neu

anti bod e.g., Hercep anti - CD20, |euprolide n) and
f 1 ut ami ée( 1% Iﬁaé’r‘ifFHF F‘F’gﬁd’&?ﬁ)‘gdh%ﬁ?mxﬁg 889{?0?5&‘?%‘%555 Ptf‘lgmé
pacl i t axelg, ghabel §dfkcih Rifho g1&&{%{)&%n@xmte}euaai&b&eﬁl epirhtlgfnesan,

carbopl atin, ci sp1 atin, taxot doxor ubi ci n epi rubicin, UFT, tanoxifen,
goser elsi N flulsedupasdl AIRA, eamaifan, glezeiélmeMemwmdaohtyar(tel-lgrﬂneu-lsnd?@pv |(m; "

anti-CD20, | euprolide ., _Lupr and tamde, In a preferred
enbodi nenhcr?%nbﬁﬂt%éfg’q‘é‘ﬁgﬂﬁg‘?@ ﬂa‘é‘?rofl}ﬂéiﬁ WHY feron al pha, 20
genti tabine, fl H%ﬁ@f*&h@@ embbHMHNE GBS cy BRSO Reft isNpaclitel, dhtefferdntaigHaLr €,

5-fl uorouracil, T, tanoxifen, goserelin, ketoconazole, anti- r 21 neu
ant i body (gengltablhlarfbatbrabm)e :n@cqmcmboplatemm@ltaraeiqxén@wlummbmln and

flutam de. odrre t oxi i taxel,
interfer orﬂ“&F‘ﬂﬂ%ﬂ Sﬁ&‘iﬂ?‘é’ﬁ go?elre g)coné%{%f %ﬁo gg%ﬁtm ?A xﬁ)&d 8%&

doxor ufy C'Hbrc&ﬁ’in? UhkicCD20 5eﬁﬁrﬁﬁﬂQW§tcthron) 2R RImideanoxi f en, goserelin,
ket oconazol e | - Her 2/ neu anti body (e.g., Herceptin), anti-CD2

| euprolide (e.dn, 3FLfefﬂ’r@ﬁF”&’ﬁé@?ﬂﬁ-ﬂh%ﬂ'@to"llﬁa%nb'ﬁeP%‘rhtwé‘& ’é%beTor?E"(ri?ha t he
cytotoxic a en t .

f1 udar abi rgg C1 Ialinﬁls,t%lg(gaﬁiﬁlﬁcaxﬁﬁotféaﬂ &[rfa@? HT%lislﬂmmf g&ggﬁf tgﬁﬁglgigglr abl cin,
epi rubi ci f’ﬂudr@uﬂ@éﬁl fleFTT, taneRifal, Igbscrklﬁt (m:mtanﬂbte astifHer HaeRhmenodarie ghody

(e.g., 30 Herceptln) anti - | eupyol i de upron) and flutam de.
In a pref dlereePtEnrti-GRAP, 1"%‘1’1‘@%%%& OLPEme@Hjtﬂ‘ﬁ%m acl i taxel , gencitabine,

fludarapi ne, irjnaie &g{&d (eh%ahﬁérﬁ thE%méﬁ@E‘gengfﬁ Cﬁﬁ&imm nh@}@mr@am,e,

anti - Her 2l neu  antib ., Hercep anti - | euprolide (e.qg.,
Lupr on) ar‘gi:nﬁdmbmm ﬂmdarztﬁnez 1§n@e@a@boﬂamm}a%mom@rﬂgmbmos In a

Et,er feron

preferred enb the tOtOXIC I S equal to
or | ower t%’éﬁﬁ‘ t@?@ﬁ’ 386?{?/18}1%%%’38?&28}?%% -El'lbfﬁ‘éu lb%@ggéf erred
embodi ment exfclé}ﬁu{})’ﬂﬁf 2020 feplid¥ ee.£e1Lhpion) anccﬂmaeﬁdecell In a preferred
enbodi ment, the hyperprollferatlve cell is found in a benign 5 lesion. In a

preferred embodimeprefertedemhodonents thesytuoae peet 15 gasIERe], Q}F%ﬁﬁr Basting of

20 gemcitabine, fludarabine, irinotecan, carboplatin, cisplatin, taxotere, 5-fluorouracil,
UFT, tamoxifen, goserelin, ketoconazole, anti-Her2/neu antibody {e.g., Herceptin),
anti-CD20, leuprolide (e.g., Lupron) and flutamide.

In a preferred embodiment, the cytotoxic agent is: paclitaxel, interferon alpha-
gemcitabine, fludarabine, irinotecan, taxotere, doxorubicin, epirubicin, 5-fluorouracil,

25 UFT, tamoxifen, goserelin, ketoconazole, anti-Her2/neu antibody (e.g., Herceptin),
anti-CD?20, leuprolide (e.g., Lupron) and flutamide.

In a preferred embodiment, the cytotoxic agent is: paclitaxel, interferon alpha,
gemcitabine, fludarabine, irinotecan, carboplatin, cisplatin, taxotere, doxorubicin,
epirubicin, tamoxifen, goserelin, ketoconazole, anti-Her2/neu antibody (e.g.,

30 Herceptin), anti-CD20, leuprolide (e.g., Lupron) and flutamide.

In a preferred embodiment, the cytotoxic agent is: paclitaxel, gemcitabine,

fludarabine, irinotecan, taxotere, tamoxifen, goserelin, ketoconazole, anti-Her2/neun

antibody (c.g., Herceptin), anti-CD20, leuprolide (¢.g., Lupron} and flutamide.
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psoriasis, cysts, benign prostatic hyperplasia, and endomet r| 0 i
preferred enmbodi nent, the disorder is selected fromthe gro @D ting of

beni gn hwé&"t%%}el c di seases, e.g., oral papilloms, cent rF&T’%‘S’&%mﬁfe or al

gr anul omas 10 nmout h or pharynx, benign cenentoblas omas o
cavity, oral plakia, gastric polyps, gastrlc adenonmas, small intestinal

adenoras, smal kn!apie?é’réd‘&%b iRRHL, Mo RR loent zé‘gf‘e%srit Q%n th'n e@ﬁ?ﬁpss”&' |

i ntestinal oncocytonas Intesti na c wann n| c
col oni ¢ agiElpomRthan Ghobi ssediis easentibegahemotdenpgna, hepatl c cirrhosis,
biliary papillomatosis,, pancreatic adenomas, pancreatic ductal hyper pI asi a,

renal 15 oncocyit »REdCTedegmbodimept, F}&rﬁ@errﬁahmg el 1t AnpeASder |
nal akopl aki a of, Qfgﬁg gqaor?%r nmetriosis,
beni gn pr ostatl T Hyperp am%dlm@ﬁpyth rﬁ}g?%régﬁ;ve:cﬁ@ 5?8%?‘2%%‘6 yps and

papi | | retesoh. t he vul va, vagina, or cervix, endonetrial polyps, adenonas,

papi |l |l omas, or _|eimo rian cysts flbroc di sease of .the
breast, |1 pormalod PREETS) GBatdiment diRsli Tl enis SHESFE FoRdhR A B SHURE &1 20.

hyper pI asj, theidpea JH’{){ EDPRBS @.Qﬁ{&lﬂﬁ) t hel i omas, hamartoma,
nevus of t&ﬁfeéglsskag gen%g r?at c():s f| br grsll s of the bone, fibrous

dyspl asi a, chobda pdqfa‘péchsnbtadlmest; Il]'ercbsordg ibeelectdy fpmabe grougdoabisting of

ost eonul aci a, |bro enesi s inperfecta st eonas ost i d o t eoma
0ot sob] a bTHER PYRRD RO ISR B £ SH R b HE DRI TP oS

chondn g ﬁmzph SO Yk kEReMBB! t@ﬂﬁ@%m&ﬁlrﬁﬂ GrAIMalRE GABEc JOi ter,
25 Gravesﬁl%g Ise > adrengrlI hyperpia?15|a adrenal a enomarbqs321 a engl MEN |

syndr one, polygs, egasﬂincruylethmmqo omal intestinghadememas,sypediintestinal granelwwnsmelét ures,

a pharmaceutic i ncl udes at e FG- a on| st and
a phar macBUEsHE av{ﬂ’ipolg‘g?%spf’ ]Inél\"lygsa{w}% COCYIOBIE %‘n%l)l gﬁu qgé@wgrb'bo

present i ByRAic { c81bhie GlibivEinds) CRoHH Llikeas@hep@ibi@iendhe, }Qﬁﬂf&gﬁrrh@ms Ce| |,
e.g., arapidly |V|d|ng cell, fromsaid cytotoxic agent. |In a preferred

embodi menbiliary papiHemewsic parcEdatie SAENOEIAS] pHicrestip sedaldv@emmiasia. rehdl ect i ons t o

t th t hods
practige 4o, TR DB SESETAAN, DEEie FOARAREE AR PO
aFGF; or bEéddos@b6madéithe bladder mgnmﬁom b@mgar]ﬁbsmglctﬁypemﬁsza In a preferred

enbodi nent, the FGF agoni st conprises bFGF ejo:tr a fragnent or an anal og
thereof . Snithroplasiacrfdhe Bepie PRBES #ad Papijlpwag hﬁdB}YPs‘fag“iaso‘écﬁ%‘ﬁ‘tl de, or a

smal | ol eeyl Getrial ﬁol?gsp'h Wﬁ%%ﬂé%ﬂm&?&nggvﬁf%@ﬁﬂs ﬁﬁochtlcrom .

nonprotelnaceous red enbodi ment he cel a cel
body surf aés=asy ofahy btegst, hepcgna of the breast, sclerosing adenosts, hemangioma, ductal

20- hyperplasia of the breast, fibroadenomas, adenomyoepitheliomas, hamartoma, nevus of
the skin, genodermatoses, fibrosis of the bone, fibrous dysplasia, chondrodysplasisa,
sclerosing bone dysplasia, axial osteomalacia, fibrogenesis imperfecta, osteomas,
osteoid osteomas, osteoblastomas, osteochondomas, enchondromas, chondromyxoid
fibromas, chondroblastomas, synovial lipomas, adenomas of endocrine organs, goiter,

25 Graves' disease, adrenal hyperplasia, adrenal adenomas, adrenal MEN I syndrome,

adrenal myelolipomas.

In another aspect, the invention features, a pharmaceutical composition which

includes at least one FGF agonist, and a pharmaceutically acceptable camer, wherein

30 said FGF agonist is present in an amount effective to protect, or reduce the damage, a
cell, e.g., a rapidly dividing celi, from said cytotoxic agent.

In a preferred embodiment, the pharmaceutical composition 1s packaged with

directions to practice the methods described herein.
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a cell of the gastrointestinal or esophageal tract;_a hair folli Cléﬁ gﬁdl ;a
hemat opoi etic cell, e. g., a hemat opoi etic stemcell.»10 In a pr%f) £
enbodi menf, Oh/l:)g63 ell is a part of the lining of the gastroi ddold 0 tract
or the esophageal tract. In another aspect, the invention relates To kits
for carrying out the conbined admnistration of the FGF antagoni st/agoni st

with other cyt qﬁqprgeﬁ}g@%sodmnmﬁe EBFEBRE! (Bifirisel BEGK, AFGPIBY BISGS an FG-

ant agoni st/ agoni s ornmulated 1n a pharrmaceutical carrier, and at | east
one cyt ot and aFGHeot 3 fragmentl catzadpalag thgpefopri ate, in one or nore separate

phar maceuti cal preparations. .In [ rred embodi e the kit includes
directions to 68&&?@5‘3‘% ﬁ'@gﬂ‘é‘fff?&gs‘ge gé’ c%oﬁléﬁcwléﬁeﬁg%‘gg’ Ph? ﬁﬁ%?qﬁ'élroras pect ,
t he inventa},gﬂa]t)gaﬁé*é&s a vaccine conprising an FG-F pol ypeptide, or a FGF
receptor-derived pol ypeptide, or a fragnent of a proteoglycan that
facilitates thdnhipeferrgd embpdimens the EG%@@epnsbrlg,a PsRde opRamaticedierdal | y
acceptable carnrier,.in,an,apount .ef tive to | i subj ect against a
neopl astic di sdB2PTEFHEI 58P E:HlE %héetl%(glﬁa %ﬂﬁtﬁg{lél{%ﬁhﬂégﬁ%&s“ c di sease can

be partial or qaBRirefefed SRbOdivRSEiAE celCRN akel]l Uaedla bod$ E@fdcear eavitgl. g.,
patient, or to prevent one or nore of. the oqccurrence_ of reci di vism of,
and/ or neesstiafite gAstropmRsiAalsIcsaRhageditesh adairHalliclsgetls pdemptopeisticd be
adm nistered to jent. .. had a tunor surgically renoved, to

pr event r@gﬂ'rcr‘%h%gg%%{oﬁ %“?@%o"?‘?é%o In a preferred enbodi ment, the subject
is a n@nmal, e.lg.aprofehedembodintens the efleisragehrtestibelliniegtof thehgassaitexdnali s not
a cancer patient. In_a preferred enbodi nent, the subject is a pateint that
i s afflicteagt of ¥p esophageal aek caused by a benign hyperpl asia of a nornal
tissue. 48 2 9 DEC 2903 WO 00/ 74634 PCTI USOQ 40103 In a preferred

enbodi ment, the subject is a patient, e.g., a cancer patient. For exanple,
t he subj ect cannk@mothepatpeettheiinvergiongelaten to bits &r campeg opathe enmbureder goi ng

treatment (e..g., conventi | chenot her.apy. one or in conbination, with

e ot hodSmigilsa ot ECE, Hyseongr st SR SadbisdesRin mane pat | ent

with '%?Ft}ddilﬁ‘é‘llltl, (el omRRE & FGF Mtdpatisthddni feaaitate@id #n of two or
pac

nore of: itaxel, carboplatin or an FG- antagonist, e.g., suramn, or
with a cornfiamaadesticgfcarnian, and atinast eife CYyuowr aE¢ilnlermulatedoppanproprsie, dan  FGE
ant agoni s gnsb_e a patient with hornone

refractor &%ﬁ%&gfégéﬁgﬁp?%ﬁg&%? ?r% %'t%g with a conbination of two or
nore In a preferred embodiment, the kit includes directions to practice the methods
described herein.
20
In another aspect, the invention features a vaccine comprising an FGF
polypeptide, or a FGF receptor-derived polypeptide, or a fragment of a proteoglycan
that facilitates the binding of FGF to its receptors, and a pharmaceutically acceptable
carrier, in an amount effective to immunize a subject against a neoplastic disease. The
25 immunization against the neoplastic disease can be partial or complete. Said vaccine
can be used to treat a cancer patient, or to prevent one or more of: the occurrence of,
recidivism of, and/or metastasis of, the neoplastic disease. For example, it could be
administered to a patient who has had a tumor surgically removed, to prevent
~ recurrence of the tumor.
30 In a preferred embodiment, the subject is a mammal, e.g., a human.
In a preferred embodiment, the subject is not a cancer patient.
In a preferred embodiment, the subject is a pateint that is afflicted with an

ailment caused by a benign hyperplasia of a normal tissue.
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of . estranustine phosphate, taxotere, or an FGF antagonist, e.g., ztdram n,
or with a 10 conbi nati oi of two or nmore of. doxorubicin, ketoconaz eﬂECo}!]UJ
an FGF aw %’?’gl st, e.g., suramn. The subject can be a patient wth

net ast at ' 3%4t cancer, who is treated with a conbi nat i BhTAF¥BObr nore
of . cycl ophospham de, doxor ubi ci n, 5-fluorouracil, or an FGF antagoni st,

e.g., surarnin co doxor ubi axotere
or an FG- ant a{;onPset oIre dqpm?&%urgtmﬂhe Su\%@e&ls aopaél(?flpg% abcém‘éerr%ff?&nt Pith 15
advanced bregst, tﬁa@ﬁlﬁécttchﬁbe@\p@ﬁ@mﬁﬁ@&ﬁﬁ&ohh& HERR MR eMNGe gWho is
treated with a HER2/neu inhibitor (e.g., a HER2/neu antibody) and/or an
FGF ant agdeatEient (. g, conveptiongl phemptherapy, amemmt: cpr@bmatlamewloﬂmecrnglpp@m n.
The subje p t atl C. c taI
cancer, V\ﬁl Scnggq Egrg bl ?’E’gnd)% e S%SX&Q i r| fd ecan l: Htgagonl st,
e.d., Suradncer, tr'Eht%dSﬂUj sc&msman&eoawpﬁm ®b6fe oft tphchtaibla@hﬂﬁdiﬂzﬁm &OdnrOPGEancer ,
who is treated with a conbination of two or rmore of. 5- fluorouracil,

| eucovor | AMagANisne BCEUIRANBS 1Yt 2 C%mematlgrm PRRAYTHor HFW@ Osfu IBF@étfaQ!a% be a
patient t r ged

li kel i hoo%%lgllﬁe%ﬁnﬁergﬁﬁag&lgu tg e?n ghggelu Bl b Cear %@é‘?ﬁ nat ed

prost at e hememre. reftactbry mnsraheuaneaesp\ahm js tréueed \nubratcnmlblrfaeah of 8so oamwed hod f or

evaluating the effectiveness of a conpound, e.g., for treating a disorder,
e.g., a pPBI?SFTéﬂHJtSP%P}éﬂSgB?‘GéFXO‘“@s@ra“EGﬁé‘PF’@HEIﬁE e & -SYFAP, oToVith gy

pr ot egp ngor@ﬁnt,aor,sf&mm ge_,me @1&%&@@?&1%@&3 e dagg,glsvdee

contact’ing the conpound wi t eva?hatl ng
the abi | i syraniin.t The subiypo wmlbe apamd:m lsmth metastlatmbteasﬂ%@?cm,ovhwisttmatcd whitbi tion

bei ng correl ated w EOE effecti ve{; eatin I, sorﬂg, and. pronotion
bei ng, cor PéPE‘Pé&F‘W TR PT MOFOb e EYS OSH idg, UBEHAFE3 9T an

PCTI US001 sty ?f Slrhiach, PR edinBRiation bPEVATBE RBR JruadpibieRNPri ses
testing the corrpound 0 determne if it can nodul ate, e.g., increase, the
efficacy MxomneagethGmaIUhgmm & g.cewrhmin.ofhe ﬁmftﬁtt:@hﬁeapatgﬁnbmth e.g., an
antic cer hi s _can, he done erln and the
agent , al% éBFea§tecﬁ'B?%{3Q$fvert%pr§S%é5zlf H%EF? 5 °8 HF’S‘H}}O fcﬁpeg Wit erred
enmbodi nenta,HEﬂa@/nEEmm:cfrt(é bhaHERE6 ﬁrﬁﬂ:oﬁ?ﬁéﬂdﬂ@ Al FGE an@gerist, e gQ determi ne
if it can nodul ate, e.g., i1 ncrease, the ef

|cacgﬂéof an agent which kills
cel|'s or sirahiihj wish eemithguicnechitaxel a5 cisplatina ey @rcaa@éﬁtpa“fﬂﬁ wite presence

of FG= (e. @H@cgggﬁ:fneéa%%%/c% lo?’é:g)ca?cﬁ]'é & %%&%d@ﬂ?o@’qﬁﬂ@c%‘fﬁ ering the

conpound, the er or separa to a test cell or
or gani sm jgflotefarfordntH GF ﬁﬁdg@ﬁhpdgnan’amm h'éhmmbhmdc:inhd zhpmwnowphl ses
testi nlgo t he conmpound

advanced colon cancer, who is treated with a combination of two or more of: 5-

fluorouracil, leucovorin, or an FGF antagonist, e.g., suramin. The subject can be a

patient that is in remission but is with a cancer that has a good likelihood to recur, e.g.,

adult leukemia, e.g., early disseminated prostate cancer.

25 In another aspect, the invention features, a method for evaluating the
effectiveness of a compound, e.g., for treating a disorder, e.g., a proliferative disorder,
e.g., a malignant disorder, or for protecting cells, e.g., from a cytotoxic agent. The
method includes:
_ contacting the compound with an FGF, e.g., aFGF or bFGF; and
30 evaluating the ability of the compound to inhibit or promote FGF activity,
inhibition being correlated with effectiveness of treating a disorder, and

promotion being correlated with cell protection.
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to determine if it can protect cells froman agentﬂLhat kills cells iﬁ
inhibits cell growth, e.g., a cytotoxic or an anticancer agent. Thi QEQZWJ
be done o @ghdssd St eri ng both the conpound and the agent, ptea&ofsdiodr
separately, to a test cell or organism In a preferred enbodi nent the

met hod includes 15 providing a cell, e.g., a cultured cell, a transforned
cell, a cell [mﬂp&fmbocﬁmmtﬂmem@d@mm$rasbm§dmsnes:ﬁ1grthagorﬁp¢xdad
conpound to said cell (or test organism and_eval uating FG- actrvrty, cel
prol i f er dEjdstermugg |f lbeaarrnodlarteteﬁ@rnfgraéwthe efficgey ofan a£§f“a‘b’ht9htk&%?c &§r owt h.

In a prefgr; H)lt?@ﬂ’%{' ﬁ Qﬁaghéa?l eh§ ﬂlgeﬁ}F%dM'bSJEdrﬁﬁﬁk 't'&ﬁ’%tﬁe
sarcoma, a carci 'a enocar cCi ona a |'ynphoma eukem a.

pr ef er r ececgifradidnmdtthe amtdognhw separatebane e restddllodr drgalismes a sol i d
tumor. _In a preferred epbodi t he rder is a cancer which includes a
| eukenfa. In glbra@? g rﬁaﬁrﬁmﬂgﬁé%ﬁ%ra@r’we lesting {he FopPu

| ncl udes @ JoldRANE catfmbdufiePd £ fictElle ARDOMHABNGS arl dfenth AR USM: dchis?

cancer which 1nc met ast at esion. In d preferred errbo | ment, the
di sor der mmnhi.‘tﬁhes:cla gmtrhee gWancahmamcén@st melHe$;eseacago£FGE(tagt BFGE, cel | s,

whrchformfro | sue where FGF. mol ecul e is expressed, or, cells t hat
are in co?'ﬁdé‘?ft Se %d%ﬂ‘—a adl??i@ﬂeé’r'ilél T CEER O@G@Bﬁ‘&a@gl bs or 30
tissues. to%@@,fe%lr&gaﬁq@?qbrgqggmenQeofgaﬁgﬁ{jer i ncl udes a cancer which

i ncl udes ce e.g., netastatic cells, which formfroma tissue of the
breasf9 pr ost aﬁrea pkafeimed/embddiohgat, the hethed ﬁnmmgemphmpesnmedhe cogpdwg,

rectum skin, br.ain,., pancr rvi X r 5 9 C 2003 WO
00/ 74634 SCHETERBIILERGIORRES SR °“6?“3Pg?ﬂ?é%§5“% ki o Bibfts el e o
neck, canggl s otbAERk apahidnBerQigesi. MThiPEan BARGRILS MmikibRribgbophwed system
In a preferred enbodi nent, the disorder is a cancer, e.g., a fibrosarconmm,

rryosarconaompmpzslszaqddbmgewm@a@rh@rsfarsemw%éq e&f‘@bfrﬁ”d’fﬁgm chordoma, 5
angi osar com, i) gréralré&ér%gar%m ¥ IRAAPIERARE OB,

| ynphangi oendot'heli osarcoma, S I'oma, nesothelioma, Ew ng's tunor,

| ei omygsar corraprcr»h@hg@m,tnsagcarmltuxgasénm:trmﬁ:ﬁmed celf,apdeideah acanaeyor col on
carci nomn, rectal cancer, pancreatic cancer, breast cancer, ovarian cancer,
prostate aé%@ﬁ@@"’msm’err ne cancer, cancer of the head and neck, skin cancer,

brain cancer, administering said compound to said cell (or test organism) and evaluating FGF
activity, cell proliferation, cell death, or tumor growth, e.g., metastatic tumor growth.
In a preferred embodiment, the disorder is a cancer which includes a sarcoma, a
20 carcinoma, an adenocarcinoma, a lymphoma, or a leukemia.
In a preferred embodiment, the disorder is a cancer which includes a solid
tumnor.
In a preferred embodiment, the disorder is a cancer which includes a leukemia.
In a preferred embodiment, the disorder is a cancer which includes a lymphoma.
25 In a preferred embodiment, the disorder is a cancer which includes a metastatic
lesion.
In a preferred embodiment, the disorder includes a cancer which includes cells,
e.g., metastatic cells, which form from a tissue where an FGF molecule is expressed, or
cells that are in contact or exposed to aFGF, bFGF and/or FGF-producing cells or
30 tissues.
In a preferred embodiment, the disorder includes a cancer which includes cells,
e.g., metastatic cells, which form from a tissue of the breast, prostate, kidney, bladder,

liver, lungs, iymph nodes, colon, rectum, skin, brain, pancreas, cervix, ovary, larynx,
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10 squanous cel |, carci noma, sebaceous gl and carcinonma, papillary car gi9ritbtal003
papi |l lary adenocarci noma, cystadenocarci noma, nedullary carcinong,

br onchogegios 76k ci nona, renal cell carcinoma, hepatona, bpd©USHsLDI03
carcinoma, choriocarcinoma, sem nonma, enbryonal carcinoma, WIms tunor,
cervical cancer, testicular cancer, lung carcinoma, small cell |ung

car ci nonpharaRn; siabinucédl tarcoR® fah¢ béadod, nebk addedrs dbhanatepdieti@ori gipl bhel i al
carcinoma, gliomm, astrocytona nedulloblastona crani opharyngi onma,
ependynnﬁﬁ“mﬁﬂﬁéhFﬁﬁﬁP %id SESIEPobl ast oma, acoustic neurong,

ol i godendr ogl i [alpx=H) t | ast oma,
| eukem a, |ynp IH efgﬁ% @%’gg@‘?”{s{g‘?‘g@m ernnsegéag?léﬁ%ﬁ en‘gcaifl br%&%nt t he
di sorder my&)smbﬂﬂt Hﬁlos‘ammd, bBogirotHpcanasisebpergc edrcord), dherdogin, hyper pl astic

di seases or al ap| |l omas, central giant cell granul omas of the
nout h Jor ab&'&??ﬁ%’“%ﬁ%"&f? IO SATERTR BV RPN RGBT he oral cavi ty, oral plakia,

gastric StHeliGsRURRL SR heldhARhn Bwingengmgs, sml |
intesti nl Bﬁr{zgﬁu(f%ﬁasﬂel Sﬁ‘[Q ’irgﬁjt%evs]tl na#epap‘fq]%tr%nas ;HQ nt esti nal
oncocyt ommismyssmtcbmanfnebdanmjsaﬁohmgmwsancexcakqp’magea}hoshr;pps coh:ml oni c
adenomas, Crohn's di sease, gat i c adeno at ic.cirrhosis, 25 biliary

papi | | omSBrSEQma, IS%EII’%I&F?ICP% §nce§2l?f8?5é8‘[“? ELQVETH) CAG PSS a, renal
oncocyt O%Cérulggﬂ'}le BaRkl L ?01’@1‘1%9%% fécKt BenRhAdH 8 ainah@kop!l aki a of the

bl adder pseudosar comas of the bl adder, endometriosis, benign prostatic
hyperidl asgasmoey gl hraophasi, sebiceoheghed |csrcnmmay papidany q@xaqmmdma maslllafy t he

vul va, vagl na, Qr cervix, endonetri aldél@g%y{%s ._ade omazl, $a§i | | onas,

| ei myona@UeRRFIFPARMAAYFRdeRORTCR]MY, inae | Gruama;bropchogeny §?r°m|°f’Fona of
the br ea%& 12611 @hR5id%h, ALFAOSh Sbild QIR BSHcRITha, StsicRbreidtymesahasii, of the

br east, ?oroadenomas adenonyoeplthel I omas, hamartoma, nevus of the skin,

genoder rrmmixegna! fatginyna WM hamasneervicalnaneas. TG?%Cp'Il%NP%PCTdH%dr odyspl asi sa,

ot conms, eTigr b ad se B Ranoh SR et EhiLhe AT TSt O
ost eopd asdafiRéma,CpihenARaLdNGsa, gioahpadicymma, alednldodayomad fi bronas,
chondr obl ast omas, synovi al | i pomas, adenomas o%ﬁgndocrlne argans, goiter,

G aves= cﬁr@@asbarywPﬁﬁavpeﬁgimpmaagﬁﬂaab%r hmagneihlartiras aconfiic AEVrofay |
Syndfomohgg; ﬁ&l@kn&%ﬁ'rgléﬁlﬂgm oRldndnf, REEERLEERa SERAHIARSha, 1b&nsgMPOUNd

Is a protelth or a~pept n a preferréd enbodi nent, the compound is a
chem cal lympmomaaoslfinpcbs:mbmatl e (e. g a nmenber of a conbi natori al

lt Ihte)r 3: gajp 'na I'PI‘E SIC?CrI{'Geddcm né?i?l%lsgt?ﬁ]c dlSOI’ €r 1¥ e(?ec? dﬁomqg gl'OI'Ll}S) ngslls Fz{[ge& from

20 benign hyperplastic diseases, e.g., oral papillomas, central giant cell granulomas of the

mouth or pharynx, benign cementoblastomas of the oral cavity, oral plakia, gastric
polyps, gastric adenomas, small intestinal adenomas, small intestinal granulomas, small
intestinal papillomas, small intestinal oncocytomas, small mtestinal Schwannomas,
colonic polyps, colonic adenomas, Crohn's disease, hepatic adenoma, hepatic cirrhosts,

25  biliary papillomatosis, pancreatic adenomas, pancreatic ductal hyperplasia, renal
oncocylomas, renal papillomas, adenomas of the bladder, malakoplakia of the bladder,
pseudosarcomas of the bladder, endometriosis, benign prostatic hyperplasia,
erythroplasia of the penis, polyps and papillomas of the vulva, vagina, or cervix,
endometrial polyps, adenomas, papillomas, or leimyomas, ovarian cysts, fibrocystic

30 disease of the breast, lipoma of the breast, sclerosing adenosis, hemangioma, ductal
hyperplasia of the breast, fibroadenomas, adenomyoepitheliomas, hamartoma, nevus of
the skin, genodermatoses, fibrosis of the bone, fibrous dysplasia, chondrodysplasisa,

sclerosing bone dysplasia, axial osteomalacia, fibrogenesis imperfecta, osteomas,
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consisting of an antim crotubul e agent, a topoisonerase | inhibitor

t opoi sonerase Il 10 inhibitor, an antinetabolite, a nmitotic inhibi t(ﬁ U%ZUUJ
al kyl ati m@ @gaBts an intercal ating agent, an agent capabl epof/usmieméberi ng
with a signal transduction pathway (e.g., a protein Kkinase C inhibitor,
e.g., an anti-hornone, e.g., an anti body against growh factor receptors),
an agent dsoaiid pEleombs osepblasiogias, ca;mtfcbondumasoeichpmknrrimtoémhérom)cxobm
interleukin. a tunor ncr05|sfact diatio 5 1n a preferred
enbodi menforome hAPRANSIoTatse Armavial (RGES PRI TR SEORTEE GEtt: BB ow
Exenpl ar yGayEot 9?§b cGHBLA h HAR: adtRfdliddendthas, XdregdlIMENTSyniloRlY, ast i ne,

vi ndesi ne; vinorelbih, taxotere (e.g., Docetaxel), t opot ecan carrpt ot heci n,
i rinot ecazﬂrewmmﬁiummade (e.g., Carrpt osar), doxorubl CI n, etoposide,

m t oxapt rone, daunor.ubi ci rybi ci n e i ne, epirubicin,
ner barone, pir %\H‘Eetfﬂ'ﬁ‘?‘ﬂ@%q'dé 1?1 acé’mﬂfﬁng 43%’? %P?p ifet hot r exat e,

6- mer capt opur i i, pRférdddedtiment, {Heltbaipho 6 aodsmﬂbﬂt@g aGitiafimidleide
(Ara-C), trinet rexate gencti tabi ne, acivicin, alanosine, pyrazofurin, N
Phosphor a@@wmmpaf@w@nbm@mal NJIlaﬁdsphor acetyl L- Asparate (PALA),

pentostatin, 5 azacitidi Az a- si ne
ar abi nosi de ( A2 PRferT 4 ilgl?cfcﬁf" il the G B)rﬁglsx ag%ﬁ%%q&& c?frﬁ&?’lth%gﬁj@%uraci | and
f tor af ur) eorégsfnhg@rf @n an%ﬁ;rﬁﬂﬁﬁlﬁlagbﬂl, B €opoisohiere @ irtHibitorNe fopoisomerase 11

- deoxy-5-fl uorouridi ne, hydroxyurea, . d|hydrolenchloranDUC|1 tiazofurin,
CI spl 40i ninhiitasop faltlmﬁta‘?ﬂléfhlam“é@li%mhiﬁ‘%rﬁ'cﬁ kyleting ageRj,ap dntgrealang st i ne) |
nelphalan i.ot I r
i f osf ani d&8 eﬁ?fos %gﬁt Cagg@g lof(t; crf&ﬂlﬁ gm%&ﬂa]rgglgﬁﬁﬁumsﬁf%r&dwaﬂéglalb&%rmst ard,
pi pobr omaRinade ClaibaAMgk. 2. dnfmdrtmirmnpe,reoglean a;mbodyru&msﬁgroxg@l fdgnmmyci n, 30
cytochal asi ns, depsipeptide, |euprolide a&ajg . ron)ll, Iket oconazol e,
t amoxi f enfeceRoERr @) ?H?DE)‘Z'& BRaEPfes aprptostgpd/or n croS crieron,
4' - cyano- r b radiafi¥flr oxy-2- nethyl -3'-(trifluorom
ethyl) pr g’pﬁ&gﬁn‘g‘lﬁl?j%g%?wdrrg%%ﬁ% 0 (. 9. Rituxan). 52 WO 00/ 74634
2 9 DHS ' SUS M/ptsa@mamb@ixmertlﬁcemntoalcmsam 15 phasen &osnthigss disclosrder f er on

ganmma, in | e i nterleuki L.nt Crosis
factors, hﬁ](r? féﬁ ?%HC“P xécﬁcé' elPFlé] & r?gflgﬁ EC&%he cg/?f?%% c agent is:
pacl i taXe'w.nnde%@ﬁhﬁé&ibxﬁ'tﬁbhﬂerc (8gnBdcatakely, topdtetday cinipethedinj innbecan,
carbopl atin, ci spl atin, taxotere, doxorubicin,

5 bi
5-f | uor ouﬂ‘dquChlduIW (-2 FEIDIGSAD), W@Fannetoao eﬁ’é‘r e BWT‘EC’Q
Her cept | n) 1cm %%}g)dsdceﬁmg E’il]lngeegg i r})j&]’@'jﬂ’g g%%tﬁﬁch Hr(ﬁhﬁfri%teer red

enbodi msnt rapi | ng cell, gastrointestinal cell,
or atpgr Sf-ﬂhéﬂoﬁfaexlpmhihptrarata qumpmpunne ©-toiighanine, dludarabinsrphiospietet i ¢

stemcel | . ) e i .
cytarabine (Ara-C), trimetrexate, gemcitabine, acivicin, alanosine, pyrazofurin, N-

Phosphoracetyl-L-Asparate=PALA, N-Phosphoracetyl-L-Asparate (PALA),

pentostatin, 5-azacitidine, 5-Aza- 5-Aza-2'-deoxycytidine, adenosine arabinoside (Ara-
A), cladribine, fiorafur, UFT (combination of uracil and ftorafur), S-fluoro-2'-

25  deoxyuridine, 5-fluorouridine, 5’-deoxy-5-fluorouridine, hydroxyurea,
dihydrolenchlorambucil, tiazofurin, cisplatin, carboplatin, oxaliplatin, mitomycin C,
BCNU (e.g., Carmustine), melphalan, thiotepa, busulfan, chlorambucil, plicamycin,
dacarbazine, ifosfamide phosphate, cyclophosphamide, nitrogen mustard, uracil
mustard, pipobroman, 4-ipomeanol, dihydrolenperone, spiromustine, geldenamycin,

36 cytochalasins, depsipeptide, leuprolide (e.g., Lupron), ketoconazole, tamoxifen,
goserelin (Zoladex), flutamide, 4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methyl-3'-(trifluoromethyl) propionanilide, Herceptin, anti-CD20 (e.g., Rituxan),



10 I'n another aspect, the invention features, a nethod of analyzing a

met hod i fngf o oot o (ot | oor LS tance Lo anieancer a0
pr oducts 43?11 i ncrease or decrease in the |level of ?QﬁfZJS@émﬂﬁ?e FGF
genes or gene pr oducts relative to a control, indicates the presence of

t unor resrrﬁéﬁ%ﬁa@ ara erf@&rﬁ&a%%%&n ) ,ﬂtep@aaﬁfz ﬁﬂer%mﬂwem the

sanple, e.g. a sa orma subject t1ssue havi ng
unwant ed pnm&mmmltomprec@osrs facsasznd raxfrataaorbenl gn hyperplasic tissue, a
sanple froma I’IITB.I’ a netastatic tunor, or a leukema. In a

preferred enbodft ABHE e“? %‘“EQ‘BF@EE|“Eﬁ1°)6?t°¢’®jg§%‘rfésp36r“aéé]mB’tﬁrfﬁﬂﬂéi%’ar s

sel ected e FAL,
GAFA2, ZEE%AEE@% ( g{uigg]ig Rgﬁ ’%Eés? .9*3 néaa%beogll:agé IC:%EQFH % %‘%’ I nlmt e U S

Pr ovi siSonapinfpgn] S-dhiocouriddoi, LHW 1817{0)8%1) gosa:rmeElHERzlnd:mazmbpdgf(egr ed

enbodi nent, the pethaq erfo on a froma mamual, a sanple
froma huH&FFBQHB &gt Cd%%(al %!1'1‘{5? “PFQS‘r)naﬁd @Hg’g‘@ €patient; as part of
therapeutic degj §k)? eFBKER hﬁnfiﬁﬁ:%@ml@?ra‘pfd]? Iaﬁllﬂx'ﬂg'cw @@Jstr&n@é@ﬂ‘ﬂ@l‘ ch the

target FGF 25 is en s recelve a drug or oth&r treatnent; to

di agnose aell,iandihairdoHicld aﬂl ar adiemauodenenorcelﬂ arg.px kethappsetd stamtazllr esi st ance
to treatnent, to stage a di sease or disorder. 1In a preferred enbodi nent,
the nethod further includes choosi ng a therapeuti c nodality, e.g., a
particul ar anticancer treatpent, e. arti culg Gf ant agonl st, or a
dosagd® her eof , n%@éﬁ'@ﬁc@h@el"é‘(@m%fcaﬁ@ axpriaed phalyzipg Sauehie. €-8-

enbodi MeNtis 1nBUSeLh L JeskUind@ 8 bicAhcdr @B NEhé Bletnc@ingad®: e s  anal yzed
on positional arrays, e.g., DNA-chip arrays. Accordingly, in preferred

enbodi ments, t evakwetipgtheflevel nEPNS PrINOKIIGT BEOAOr GOIETRANE!S YEDET 23003
PCT! t 15001 4cr9£sg% aBAZNEH I 108 CYRAPLEmBYe PGP LA ofle Hohas FeladvBiglt 2! 1Y

of capture erern each o ca e pro s positionally
di stingui ahmbtrel ﬁmﬁmtentthepraselmemfeump:rmblesnm tOta‘méczmcar @erntsy on the array,

and ein eagh positi stl ui shabl e can e r.o cl udes

uni queesr eagent CIB ad’retlegﬁgﬁwk’f’gj m?fﬂﬁleeg @4 &%Pﬁ@esuﬁ?fsgﬁs %?ﬂﬂn@e
identify aftikéde 1O mrwﬁmq)raﬁﬁmm e.By brsalplei 97@ Behndgppiptasid fidsus, e ar r ay
of capture probes thereby analy g%athe sanpl e seciuence I n anot her

aspect, tH#emmaf @aamrénwé%manﬁé?ﬁ tt?ft“’é'toézg‘ir rRgeuke %order, e.g., a 10
proliferative C&:]}%Oﬂrgﬁf-md%nﬁodlrﬁen@emé SXbrEMRAT JHFH jénedof gérYrodRetdlis:

mal i gnant di sor
selected from the group consisting of bFGF, aFGF, TSC22, VEGF, GAFA1, GAFA2,
20 GAFAS3 (originally designated as FSC1, FSC2, FSC3 in the U.S. Provisional
Application No. 60/137,345), and TFII-1.

In a preferred embodiment, the method is performed: on a sample from a
mammal, a sample from a human subject; and a sample from a cancer patient; as part of
therapeutic decision making; to determine if the individual from which the target FGF

25 is taken should receive a drug or other treatment; to diagnose an individual for a
disorder or for predisposition to resistance to treatment, to stage a disease or disorder.

In a preferred embodiment, the method further includes choosing a therapeutic
modality, e.g., a particular anticancer treatment, e.g. a particular FGF antagomist, ora
dosage thereof, based on the level of FGF expression.

30 In some embodiments, nucleic acid (or protein) from the cell or sampie 1s
analyzed on positional arrays, e.g., DNA-chip arrays. Accordingly, in preferred

embodiments, the method further includes:
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a subject. The nethod includes: providing a sanple, e.g., cancerous sanple,
e.g. a tissue, a bodily*fluid, e.g., wurine, blood, or CSF, a biopsyl9 8tbal]
sai d subw(§0;,74§j/4al uating the expression of one or nore FGFpg@RR%eaded. » bY
contacting sai 15 cancerous sanple with, a nucleic acid probe that
selectively hybridizes to one or nore FG- gene products; wherein an

increase in the |evel of said one qr. nore FGqugenes.or ene E'g‘E)r ducts,

relative to a apiy?zias he sinriePyeroyidingaa armay of 8 Phirally g€ Faptureprobes,

mal i gnant di r pré 55 GO ARRhishis e B6M S@BESpRire gENe
product s gpggegrg%%gtogég??a m Pﬁ%&fé?%[’ip (l:ons?stli ng 1cf'f blezGF, aFGF, pTSE:ZZ,

VEGF, GAFpdobeCASRZ plGARR®N theramgy rald wheteisi egplapesitiensl Estnguissible capsas i n
the U S. Provi.sional lication No, 0/ . b ln preferred
embodi menP¥PERRCIRAGS @85‘%‘3 153g?ngrei$é,0a:n adlglggaiérrr%@é]? ¥ %rgﬁ%a{;géé \r‘r’gun%}‘}aclgn a sanpl e

from ashujgat | EGF,;ge@le Or gerit radpdte of a patient suffering froma benign

hyperpl astic disorder, e.g., a s |l e froma cancer patient; to. detfermne
if the indivi auhmdﬂmﬁhmwet%@%ﬁ&@f 9 ﬁ%ﬂ‘&fecpfa‘&?sdﬁ‘ﬁﬁ%ﬁﬁaﬁ‘éwgi‘ €taken
shoul d regﬁﬁwgs g or other treatnent; to diagnose an individual for a
di sorder or or@%redlsposition to resistance to treatnent, to stage a

di sease or disorder. 30 In a preferred enbodi nent, the nmethod further

i ncl udes choosi.n t her apeut i ' ' i cancer
treatnent, or 5"%8@&8&“?%%? Sfﬁa %ggghgkme%l(gﬁﬁ%déﬁééégbgﬁﬁré'kgon. In a
pr ef erjiped paylifeditive disordehe. £ X pbesigh bypaplastic &Ebrdgere. i smeligianatiedrdey, in

eval uating the expression.of signal entity, e.g., a green fluorescent
protein of SBPIsEL @eR@OéE@“ﬂ%@s WO 00/ 74634 PCTJUS00140103 nar ker pr ot ei n,

which is under grBEARQY daflpl@le. @lcanCirogesenysle)d.¢ Gl tisthe Wi fnid, e.gy onot er .
In some enbodi ments, nucleic acid (or protein) fromthe cell or sanple is
anal yzed annpddped.i&iSHebigrsy. Bom saldINRIShi p* arrays. Accordingly, in

preferred 5 efmgﬁjaﬁﬁghfe égegﬁsgi%m_@@né B IR FGRYPeHEES 5, BPRbMELALE the sanpl e

by providing an array o urality of capture probes,  wherein each of

t he calft urcengerairesmnipde pabi 2 natleiclagidiirebe HigliselerdEl fybofiZes eenecHpRerEe

pr obes ofsl.{@_ﬁ | ur al,i tt{; on the array, and wherein each positional

di stingui 2 ec%fﬁfhﬂﬁ probe includes a unique reagent, e.g., an antibody
or a nucl ei ¢ acwHerpinalEnmeaehinakdlevel of said one or more FGF genes or gene

products, relative to a control, indicates a stage in the disorder, e.g., the malignant
disorder.

20 In a preferred embodiment the FGF genes or gene products are selected from
the group consisting of bFGF, aFGF, TSC22, VEGF, GAFAL, GAFA2, GAFA3
(originally designated as FSC1, FSC2, FSC3 in the U.S. Provisional Application No.
60/137,345), and TFII-L.

In preferred embodiments the method is performed: on a sample from a

25 mammal, a sample from a human subject; ¢.g., a sample of a patient suffenng from a
benign hyperplastic disorder, €.g., a sampie from a cancer patient; to determine if the
individual from which the target nucleic acid or protein is taken should receive a drug
or other treatment; to diagnose an individual for a disorder or for predisposition to
resistance to treatment, to stage a disease or disorder.

30 In a preferred embodiment, the method further includes choosing a therapeutic
modality, e.g., a particular anticancer treatment, or a dosage thereof, based on the level
of FGF expression.

In a preferred embodiment, the expression of an FGF gene is evaluated by

evaluating the expression of a signal entity, e.g.,  green fluorescent protein or other
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10 identify an FGF gene or gene product; hybridizing the sanple with the
array of capture probes, thereby analyzing the sanple sequence. In drioll tfe 2003
aspect, the invention features, a nethod of diagnosing a disorder, 15 e.g.,

a prol i f¥PA074@4di sorder, e.g., a nalignant disorder, e.g.PCHUHEH0
hyperproliferative disorder, in a subject. The nethod includes: providing

a sanple e.g., a cancerous sanple, e.g., atissue, a bodily fluid (e.g.,

bl 00d, UM iRer SREAM Wi under BieQiSMo! b1 HFSRigdnpadritdNtienfyigd.gat i ng the
expression of one or nore FG- genes, e.g., by contacting said 20 sanple

with, a muemeles. acid probe that selectively hybridizes to one or nore FG-

genes, ~ or an ﬁl%%h&oﬁbémgnéﬂgfr\c'l%b cablr ]pr!oflaqlﬁ) ﬁ&r%\@ce@lror@& 1eheE gene

products; wherein an Increase ecrease in the level of sard one or nore
FGF genesnalyzgeoe pogitiodaicinsys,reed. DN clip agraysniroirdinghdircpreésredhe presence

or absence of . the disorder,. e g. he malignant disorder. 25 In a
pref ert e&“@?ﬁ?&‘@??fé%?"’?ﬂ‘@dlf@&é?%ﬂ'éﬁ'genes or gene product is selected
from the groupafa@ishsitergmple (BHSHovidaEm arf&C@2a pIMEHty of&iphlre pfobled)2, GAFA3
(originally desi natgzd cas ESCI , FSC2, FSC3 in the U, S. . Provisional

g \Bgﬁ g

Appl i cat i wherkis, eacis0f tiecapuisy prokgsisositonally disginginshabte Eem oM GRRIG | t he
expressi Oﬂ}oﬁé Ahé %r&ﬁg%n'tﬁe gﬁ"%{,‘dﬁ& SheRin e fO4RlonaE difhdul BB RASGR ON Of
a signal 'en |Sty, eryg., green fluorescent protein or other marker

prot ei n, mibbe inclsles admiquereageot term) anpintibpdyar Forclgie meidqunbe whickicarent |

e.g., p:]iﬁmtﬁr' Ps(?]é% ULC 1003 dV\AD,OO/ 74634 PCT/ US00/ 40103 In sone
embodi frenidentity an FGE 8509 oF 898 PIYAFLi n) fromthe cell or sanple is anal yzed
on positional ay#RMEinghdsampPeWvitihh@arsy afsaptuie poosbes,nbérgby amalymind ther ed
enbodi nents the nmethod further includes: analyzing the sanple by providing
an array #nplesequerss-ty of capture probes, 5 wherein each of the capture
probes is positionally distinguishable fromother capture probes of the

plurality on the array, and wherein each positional distjnguishable capture
probe i ncl udes Imangthepaspecsatye invendonfeatuses. ampsthorhgf Hrenesmgd Bsxdeei d probe

s P At B g o
sequence. disbrdendhhenbfespebite methed invhadesi on f eatures, a nethod for
eval uating the p?ct\ficili%gcaysmqple e.g., a cancerous sample, e.g., a tissue, a bodily fluid (e.g.,
blood, urine, sputum, CSF), a biopsy, from said patient;
evaluating the expression of one or more FGF genes, e.g., by contacting said
20 sample with, a nucleic acid probe that selectively hybnidizes to one or more FGF genes,
or an antibody that specifically binds to one or more FGF gene products;
wherein an increase or decrease in the level of said one or more FGF genes or gene
products, relative to a control, indicates the presence or absence of the disorder, e.g.,
the malignant disorder.
25 In a preferred embodiment, the FGF related genes or gene product 1s selected
from the group consisting of bFGF, aFGF, TSC22, VEGF, GAFA1, GAFA2, GAFA3
(originally designated as FSC1, FSC2, FSC3 in the U.S. Provisional Application No.
60/137,345), and TFII-I.
In a preferred embodiment, the expression of an FGF gene 1s evaluated by
30 evaluating the expression of a signal entity, c.g., a green fluorescent protein or other
marker protein, which is under the control of or an FGF gene control element, €.g.,

promoter.
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a treatment of a disorder, e.g_, a proliferative disorder, e.g., a 79 UL ;
mal i gnant disorder, in a patient, conprising: 15 providing a sanple, % 5_,500}
a cancerous sanple, e.g., a tissue, a bodily fluid (e.g., blood, urine,
sputum WIFYU/74434i opsy, from said patient; evaluating the B‘ZE’NéQ'y‘F‘BPﬁ of one
or nore FGF genes, e.g., by contacting sai d cancerous sanple with, a

nucl ei c acid probe that selectively hybridizes to one or nore FG- genes,

or an anti body|d e EMBEdiHcRE! huclalcradﬁi(b@pmanpﬁomnhecdmﬁs@mw@roducts; 20
wherein a change, e.g., decrease, }g b increase, in the level of said one
"

or nore RoRlyzs @@S)Oeﬁlo@éh@%ﬁdﬁ&ew ® WEYp Aceudrighedn BIefEFed r eat ment
relative érﬁb{nﬂ%e ?svtﬁ% n&ft odeqﬁ%glslgbﬁgl pef ore treatnent, is indicative of the

efficacy © rea sai sorder. In a preferred enbodi ment, the

met hod further amrlyimgﬁm sahqﬂ)ebyrgroandlhgmpﬁuy bfa pRoalnpditamtyre peoleps, a

particul ar antica c r. treatnen or a t.her.eof ase on the | evel
of FGF§I exPPESHE] gagh O rﬁheaca}?F‘gFEF éﬁ‘%?fﬁ&lﬂ“ﬁggﬁ isfifguighsbl tar GB{’}’@ product

i s sel ectg@dbEs OMhk PRuraffyBHAhE @R, SinldWeheddin REHposalddal d:ﬁmhaﬂﬁ% nieAFAL,
GAFA2, GA@%B (ori lisnarlaly desi gﬁjet ed as_FSCl, FSC2, FSC3 I n the UpS

Provi si onprobapislidesta WHawWoreag ol €37, ezry)hbodwraﬁaclmamdmmb%wa Sr@Per r ed
enbodi ”emdrzné@eane?‘(@f:%%ﬁ ??‘?‘fe p‘?@dd:g: gene is evaluated by evaluating the

expressi on of “a sign en y, €.9., a green fluorescent protein or other

mar ker pr ot ei nhybidieimgitbe savaige withethe erray of captura prét@r, thernky ewalyziog the enent ,
pronoter. 56 2 9 OEC 2003 WD 00/ 74634 PCT/ US00/ 40103 In sone

enbod ﬂen?agnplf‘ﬁ‘éq"}’mﬁ? eic acid (or protein) fromthe cell or sanple is

anal yzed on positional arrays, e.g., DNA-chip arrays Accordingly, in

preferred enbodinents the pethod further i ncl . anal yzi e sappl e by
providing an ad® agother asPEithe FvEDLign @%F%P@ﬁ#ﬁgg q,sﬁg(@?ﬁl’tﬂcge g? t he
capture pg %ﬁﬁ?éﬁ OPQ%Lsfok&Qaé ¢ Ya H}cﬁiféﬂﬂgué 8RaMkE efd et dHant Gi8PHder, én apr obes

of the plurality on the array, and wherein each positional distinguishable
capture patide, Gomyiristess a un| gue reagent, e. g , an antibody or a nucleic

2c1 0 BS0P°, "L Ghthe L RBIL 1, ST eIE e miedidan s g 1, (e

sequence. bldodanﬁﬁé;epuraﬁpm), 4 biepsy) \fiont s:mhpﬂtealt ures, a nmethod for

evaluating the evaluating the expression of one or more FGF genes, e.g., by contacting said
cancerous sample with, a nucleic acid probe that selectively hybridizes to one or more
FGF genes, or an antibody that specifically binds to one or more FGF gene products;

20 wherein a change, e.g., decrease, e.g., increase, in the level of said one or more FGF
genes or gene products in a sample obtained after treatment, relative to the level of
expression before treatment, is indicative of the efficacy of the treatment of said
disorder.

In a preferred embodiment, the method further includes choosing a therapeutic

25 modality, e.g., a particular anticancer treatment, or a dosage thereof, based on the level
of FGF expression.

In a preferred embodiment the FGF genes or gene product is selected from the
group consisting of bFGF, aFGF, TSC22, VEGF, GAFAl, GAFAZ, GAFA3 (originally
designated as FSC1, FSC2, FSC3 in the U.S. Provisional Application No. 60/1 37,345),

30 and TFII-L

In a preferred embodiment, the expression of an FGF gene is evaluated by
evaluating the expression of a signal entity, €.g., a green ﬂﬁoresccnt protein or other

marker protein, which is under the control or an FGF gene control element, e.g.,

promoter.



effectiveness of a treatnent, e.g., the admnistration of a conpound, for
treating a disorder, e.g., a proliferative di sorder, e.g., a nalig(?ag]g 7003
di sorder. The nethod includes: 15 providing a cell, e.g., a culturead c H

a transf¥OMBA4G4I |, a cell froma cancer, or a test or garfiCIiRy S00/40103

adm nistering said treatnent to said ceII (or test organisn) and eval uating
the expression of one or nore FGF genes, e.g., by contacting a sanple from
said cell (or Intsesie epttgaiivnem, the hiicleia aidofoe pmoiéia) ﬁ‘omrmbeelt bedansftt act i vel y

hybridi zes to one or._.nore FGF 20 or an anti t hat _specifically
bi nds toaBﬁ’é’ZB‘g) oRBPUtipRgt 2gaNs e;ﬁrmﬁﬁg‘t%hlp AFAET e HFOR IBE nﬁ‘el:’re%rrﬁg decr ease,
inthe |l g od%eﬁglt&ﬁgﬁogrfumr@ndfﬁsgenes or gene products in a sanple

gi ven sal treatnment, e.g., relative to the |level of expression wthout
the treat nent ,anahdingthe semple ymsowtlingon arsyays meratiheoicanpoeptpbesr treating

d rd 5 d
524 oo B RGOS, SO0 g8 o0
GAFA2, GA¥réBes(dlth@pingdlity on desirgiyahimdiwherefrSeth pESGBna]lﬁ&ﬁBngﬁhiMé chptre

Provi si onal Application No. 60/137, 345?1 and TFI l.- a preferred
enbodi rrerftm"t’%@c&@ﬁ? BEBIGYA IEHEeRNC BGED 3B Rodvsorea el éﬂ lB{P RGAF#Li ng t he

expr essi Qe ff adnspcgn need}tgehypm@ug a green fluorescent protein or other
rrar ker prot elfx I's undef the control or an FGF gene control el enent,

pr onot elnybrsl?zllzg theEDpROWRh Wo QYR E3ptvpgTebsoticac oD al yingohe
enbodg(?ents 1y aC| d (or protein) fromthe cell or sanple is analyzed
on po |3W<'ﬂ a s e.g., DNA-chip arrays. Accordingly, in preferred
enbodi nment s the nethod further includes: analyzing the sanple by providing

an array of a Iur lity of ,capture obes f the capture
probes is p05| 9¥Rﬁ°§tﬂi'a§v?'§t}?é‘ %m?cﬁowgﬂ{]‘i’grfgﬁ%vﬁﬁlﬁlggﬂber obes of the
plurali tyef%nb&ﬁ:s%fﬁﬁeatmdt e the ﬁdrﬁﬁﬁﬁraﬂ@ﬁlotfb@amboﬁhcsmmgsmﬁgabl e capture
probe includes a unique reagent, e.g., an antibody, or Tglgnucl ec{c aci d probe

whi ch cardiserdeneig 2 Al gahiwrdsr, §ena maligaaidisgde Reludstip e
with {he array l%fmﬁﬁga HEIE oY ¢ Opaﬁturédﬂsalemfmﬁﬁawad a4g1, ta'&@ll b 5@41%8 or

sequence. a hef res ‘and advant age$ of the invention w || be apparent
from t he a fest drganiny; det ai | ed description, and fromthe clains. 15 Brief

Description of aérmms%nng OfP reatment to said cell (or test organism) and evaluating the

expression of one or more FGF genes, e.g., by contacting a sample from said cell (or
test organism) with, a nucleic acid probe that selectively hybnidizes to one or more FGF

20 genes, or an antibody that specifically binds to one or more FGF gene products;
wherein a change, e.g., decrease, in the level of said one or more FGF genes or gene
products in a sample given said treatment, e.g., relative to the level of expression
without the treatment, indicative of the effectiveness of the compound for treating said
disorder.

25 In a preferred embodiment the FGF genes or gene product is selected from the
group consisting of bFGF, aFGF, TSC22, VEGF, GAFA1, GAFAZ, GAFA3J (originally
designated as FSC1, FSC2, FSC3 in the U.S. Provisional Application No. 60/137,345),
and TFII-1.

In a preferred embodiment the expression of an FGF gene is evaluated by

30 evaluating the expression of a signal entity, e.g., a green fluorescent protein or other

marker protein, which is under the control or an FGF gene control element, e.g.,

promoter,
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Figure 1 depicts a panel of graphs show ng the induction of re5|sta?$§ EQWS
paclitaxel, doxorubicin~and 5-fluorouracil in nonolayer cultures of #

MAT- LyLuwWG?“cel I's using conditioned medium (CM col | ect,gq (fdagad loymor

cul tures nduction of drug resistance was detected as changes 1n
proliferative activity by 20 neasuring the bronodeoxyuridine (BrdU)
incorporation in treated sanples relative to controls. Top panels: CM of
primary tunor sin $drodépbpdimsnts, n@&mfaqcy‘mpmrm@d)afrowetﬂﬂagdégésamlﬁeua om panel s:

O LSRN kPl SR P AL P BFEOL Aty ispor €11 o5)

nonol ayererfibbditients(tRa sfetigal Drthéd inkkdesquare) ; addi tion of CM of late
nonol ayer culture 25 lghpassa e 3, filled inverted trian The, curves for
CM of primary eny#ng e hnaroviding apgray 2y aplyraity 5? WG RIABSS cul t ur es

overl ap %Bgﬁ'efrh@a E%&ﬁ@éap%@ fbes H ﬂasllﬁénallﬁf%%&'ﬂ %ﬁlsﬂﬁflé ol &hpeshphre hunman

PC3 tunor cel i gures B depict a panel hs show n the
reversal pb&\i thd phuality3m thewsrawdevlwemwwbp@am@ distingrishabde eAPGREDFGE.

Fi 2A h
e T e e

in BrdU idefiefyo&i PGF @ante argdsreqtredhﬁ,arrpl es relative to control sanpl es)
using a monocl onal. .58 V\E) 00/ 7463 9 DEC 2003 PCT/ USQQ/ %010 a.ntl

agai nst aFGF oRYPR&EINGINe sappls M the garay of FARLUISPTeRaS, [RETePY A0y 2 10e § ffJItur es
for thg abfngxp&idngBnt, and early monol ayer lung cultures for the bFG-
experiment. ~ The study used four controls: no CM (left solid curves, open
circles); addition of 5 gg/m aFGF or bFGF anti body but no CM (i nvert ed
filled triangl @theveaturgssindiativantiges Bf e inversionrvoill hetappatent femithe on of CM

but no an od ht ,sol. CUr Ves e uare); addition of CMplus a
nonspeci f%?:li)%%{‘ﬂﬁ% ?& T@s@né’goﬁgaf‘ﬁ "f’af)ﬁ gﬂmgl anond, overlaps with the

right CMcontrol curve). Dotted curves, fromright to left, addition of
aFGF or DbFGF anti body concentrations of 0.05 pg/m (fi IIed circle); 0.1

pg/ m 16f i Bréed Desoriptivn of thePrawmesg/ M (filled triangle); and 5 pg/m (open

inverted trian n (shown
here), pacli tag'légzre }SA%’ %@58%@%%&%&9%ﬁﬁqgﬁl@gﬁ{tmn %geth%cgg found for
human PC3 ppéiaakél! @orloniBicinGald|Ssfludrograci ii2 Bronblayar dudtpresiod ratdddiskyLwf t he

CM i nduced resi stance to doxorubicin % @rm%ffgg aFG- a d/ or .QFGF vi a
i nmunopr edwppt egllsoisingoaditened Fedrs (VA cpiget rﬁé“’“P’é% B ehce by

reconstit ?%d@:gioh Q)? nF.%:reElE{é:_l &ét@dt&d”‘ﬁ n‘q} %ésqﬁ ISl fBrARRE aéiﬁllfy%p ”b' nant

pr ot ei ns or 0.9 r-bFG). The stud
20 measurning the bromodcoxyundme (BrdU) mcorporatlon in treated samples re anve to

controls. Top panels: CM of primary tumors. Middle panels: CM of lymph node
metastases. Bottom panels: CM of lung metastases. For each panel: control with no
CM, (open circles); addition of histoculture CM (filled circle); addition of CM of early
monolayer culture (passage 0, filled square); addition of CM of late monolayer culture

25 (passage 3, filled inverted triangle). The curves for CM of primary tumor cultures and
late monolayer metastatic tumor cultures overlap with the control curves. Similar

results were obtained for human PC3 tumor cells.

Figures 2A-2B depict a panel of graphs showing the reversal of CM-induced
30 resistance by inhibiting or removing aFGF/bFGF.
Figure 24 shows the reversal of CM-induced resistance (detected as changes in
proliferative activity of rat MAT-LyLu cells by measuning the changes in BrdU

incorporation in treated samples relative to control samples) using a monoclonal
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perfornmed using rat MAT-LyLu cells. The reversal in CMinduced resistance
was detected by neasuring the changes in BrdU incorporation in treatzﬁcb
ve to control sanples. The source of CMwas_|u EC 2003

sanpl es | at | n
hi stocul{vg)r@é-}“iﬁ%‘r both aFGF and bFGF experinments. The stuﬂ?T’L':’gE‘H“”ﬂ%
controls: no CM (left solid curves, enpty circles); 20 with CM (right solid

. epp: - £, CM i bEGE (fi,l | . oM
i nue. arcbbdd WaLEREGr BRGE & by dbd" 3ol orioy R dong BiReliiresons £ o

curve). Uppéie 4F@hexpdolvhent il diﬁ@?ndrfdldﬂeﬁdm?%ﬁﬁ&s fOVIBE bROF WpkAmiche | ef t
control curve); CMmnus bFG- plus r-bFG- (Tilled circle, overlaps with the

ri ght oM Thastudypsedifeyerontalsime CMr(left mhidicuryes, annmingles); apditionred ShFGF
(filled s . j i b circle)
Cur ves. oy Tt R GH G 4re ey Bulls CR oy B06h RIET b, Bickand MithifE S
and bFGF lefticbhed] aque); eddiGuoe bl @S bud idantibedly (rEgintsolid corves @pen Eddarg)nus aFGF
and bFGF p] us r-DbFGF Igi 'l ed CiiJ’ cl e%. Lovxﬁr right. CM m nus aFGF and bFGF
(filled siidaion olGM plisa nppsnscifisrantipeditrep (2 wega) Hlleddiamends oygrlapsand bFGF
plus r-aR : -QEQF_ i i , r -\

CM contr o\lgﬁé ﬁgéht i gcu%ﬂogl:‘?geg %gt&fgl c@?&gﬁg@?\%ﬂs& tr‘fg\’/ﬁtf trr’1lgdc|§1{r}guzc:)tf ?%%Fc?fr

r esi st anceF &b apabddyt eooekntrateox of GO gigrmbifdled circledr®Upgmml (filled sguaae); pr ost at e

PC3 tunor_cell s, usj r-aFG= al ope, .59 2 9. DEC 2003 0/ 74634

1 USoor oy W LA B0 AnE S ST bozes n e FTadelie. SHEIAL PEE | 1 ¢ he
absengg OfefeNburld or doikBEIbiNR shRMNHRFdYESaclisdx B Dar BT AN oRuRE 12 1S8m AtBreb MpP
cells (shown here) and rat MAT- LyLu tunor cells. The induction of

resi st anceelsrlxcoung dordaraan BE3 prostitawmdrigglis he changes in BrduU
i ncor por agi on i e ' S S.. The 5 study
used o Eits oP RO RIPRER e EM Ik BRI E BBt & of

l ung  hi steasdiihg EEGF @hd@hbFSBIviglinetitNGfeci Pifeivons Shtbibd she rediomipaReiss
addition of r-aFG-: | (filled circle), 10 (filled square) and 50 (filled
i nverted tesistange 8y rergnatituting theHskampiypeprgeiptatied M yBRIDERR th the | eft

t i i : I - d f | ef t
Cont | 25, S piof HofeiENE| Sne/ il bGP heflor DA rBRCFT THE WiaiRds” O | ©
(filled 1perfapnasdo)sit BOATLiyLueslls. Mherewesal i EMindncalmesisapse wit h t he

right CM gontr curv]g%? ng/ m . Botéo anel s: . addi tion of lr-aFGF/r-bFGF
conbi nat | BriEctemyy maesudng e chpigss o BRL IEOmogHion 1p eaea semale VLI | | od
squar e, O¥SftARSmMdsN ThBRokeE bf CRMvAO ung histultufbs 38 baARAFEGFREA HEGFOPen
dianond); 0.16 and 1 ng/m (filled inverted triangle); 0.32 and I ng/m

(filled dbmmmlqr;ts-oTl@mtaM}laedwpmpnr(replm pedMoileft F‘:@)d, CUgYRS, SMply/aicleslich (open
col 1 520 G ARl esShrbbinl Tater G TSl el Voo, o™
Ki |l causeguapy); CM minus aFGF plus r-aFGF (filled circles, overlaps with the right CM-

control curve). Upper right: CM minus bFGF (filled square, overlaps with the left

control curve); CM minus bFGF plus r-bFGF (filled circle, overlaps with the nght CM

contro! curve). Lower left: Both the CM minus aFGF and bFGF (filled square} and the

25 CM minus aFGF and bFGF plus aFGF (filled circle) curves overlap with the left

control curve, Lower center: CM minus aFGF and bFGF (filled square, overlaps with

left control curve); CM minus aFGF and bFGF plus r-bFGF (filled circle). Lower

right: CM minus aFGF and bFGF (filled square, overlaps with left control curve); CM

minus aFGF and bFGF plus r-aFGF and r-bFGF (filled circle, overlaps with the night

30 CM-control curve).

Figure 3 is a panel of graphs showing induction of resistance to paclitaxel,

doxorubicin and 5-fluorouracil in human prostate PC3 tumor cells using r-aFGF alone,
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doxorubicin treatnment. Drug-induced cell death in PC3 cells was noni tzcgrm 1003
by the release of |actate dehydrogenase (LDH) to the cul ture medium

Resul ts gy@ odysessed 20 as a ratio of treated sanples to yidresoaes
controls. Values for control sanmples varied by less than 10% Curves from
top to bottom Wthout CMor FG- (open circle); addition of 0.9 ng/m aFGF
(filled i pp®GFeslohs bRngbabinatien bapsFGF tand rMFGRIh (el abseticw f CMdThei on of

0.9 ng/m bFG- (filled C|rcle) addition of 0.16 ng/mM aFG- plus 0.9 ng/m
bFGF (fi | sady veasaepiqayed wshumﬂm%#’%@meplﬂwm byehardighMAT- 0. 9

ng/ M aF I 5 i r re

f ound foﬁﬁggﬁlﬁﬂn%(e?l% Tﬂg '@ucpguor oalrsam gb§ i gu&')as g@gﬂ%@ F{?r ge ?g%ﬁs
depi cti ngchiifzes yi BrdX irtdotporafion imoF eda mplmw%mtmm sahplesr Then i n rat
MAT- LyLu tunor cells, human prostate PC3 and PC3 30 LN tumpr cells. These

resul t$ showythed tweQ PRI S dwoCMdﬂefbﬁfﬂuwgV?ﬁeamwféeS)chFM PEMRE (i .
<10% redu

concoent ra Ié(t)él)&] thgjﬂréeoggg?g&k%q%g% ues &?%lsﬁﬁﬁéﬁ)ﬁ{ ?:F()anéelnt rati on
required {(fll&dcizcld), DECIREDS UAR) Q04 Maﬂne@cﬁp/eusmmn@osgmsu&m thiree &@96d

reduction in BrdU|nco por ion re 235 cro Iar in rat r.cells 93
ni cr onol afuryss prerlapvit ﬂ%\‘h %Y'P FBHDI %(Ir‘ s:14ddigp od 'bk%&ol%’"@dshows
three graphs,deRinf i fidie: £ %‘&va%aﬂs%tﬁbﬂc%@&rﬁioq ¥u1foe) 19 (filled

doxor ubi ci n, paclitaxel "and 5-fluorouracil using suram n, under in vitro
condi tlido nsquﬂﬂa}aamt imgﬁlinalsnp@tdddn amgle Lpienigps with M&ﬁnﬂy IGMtcantsel eusve)s (shown

e ot oc BIRDPaBETHTAG 20T R " ShEAGTE T B AU ERED B B IS o

sanpl es rqt@id H%htt 0. M%Hrlqhyﬁ@nmh@ﬁs,qumov@@dmuﬁmd ldfvéonGoNEEER 0.080 CM
and no suramn solid curves, open mrclqﬂé with 10 CM of |ung
§V

hi st ocul t ndd ng/mi ﬁ@eglﬂimlifﬂ)(glléﬁﬂd écﬂﬁ’lﬁl it ef@ﬁéﬁ”@ﬂéﬂ)a?@? ané)dt t ed
f 10 pM
Curves 11 Sl ey USR8 AT P bt ggh o 10 »

wer e omallﬂe&éﬁﬁai?gs) mdlaPeamht\lweﬁﬁ dtRaindd fdrirgLves - T Binaorecellno  gr aphs
depi cting the suram n-nedi ated enhancenent of doxorubicin activity in

i mrunodefi ci ent m'ce beari ng subcut aneous bul ky human prostate PC3
xenograft tunor p‘(Fya ;pﬁggtv&hgmﬁ (elepihct ed as
experi nment al ? f%’-&éhﬁgﬁ | ti wel g &S N roespect ct 0 durgatl on
of treat rr&nixorﬁﬁmﬁltgsaﬁﬁerﬁBMMubﬁbcdhmm PG3 ctlbs \amm(ahtdwijby thei ght with

respect to duratijon of
P release of lactate dehydrogenase (LDH) to the culture medium. Results are expressed

20 as aratio of treated samples (o untreated controls. Values for control samples varied by
less than 10%. Curves from top to bottom: Without CM or FGF (open circle); addition
of 0.9 ng/ml aFGF (filled inverted triangle, overlaps with top control curve), addition of
0.9 ng/ml bFGF (filled circle); addition of 0.16 ng/ml aFGF plué 0.9 ng/ml bFGF (filled
diamond); CM of lung tumor histocultures (open square); 0.9 ng/m! aFGF plus 0.9

25 ng/rn.] bFGF (filled square). Similar results were found for paclitaxel, and 5-

fluorouracal.

Figure 5 shows three graphs depicting the cytotoxicity of increasing
concentrations of suramin in rat MAT-LyLu tumor cells, human prostate PC3 and PC3-
30 LN tumor cells. These results show that suramin did not produce measurable
cytotoxicity (i.e., <10% reduction in BrdU incorporation) at the 1-15 micromolar

concentration. The corresponding ICsg values (i.e., suramin concentration required to
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treatnment. Detailed Description of the Invention 25 The present inventi (Bn
is based, at least in part, on the discovery that bFG- i nduces br odad DEL 2003
spectrunwr{gﬁa'lﬁtﬁ%gce to anticancer agents, in a nunber of S?Hrﬂlsﬁﬁ)%lﬁf)ft'
tissue tu S, tastatic lesions, as well as normal noncancerous
intestinal epithelium The bFGF-induced resistance was anplified by aFG-.
In one errpﬁgjtﬁi?%% felifctl MR Hr PNnedig¥atibipdre LBN bk lofobarGh rthhobES:,
enhanced the in vitro and in vivo activity 30 of chenotherapy, resulting

i n shri nkagenierdnaamidi R ¢adls apft Marhicrasselabin et Nuehtan | ung netastasi s and
human subcut aneous xenograft tunors in mce. Accordingly, the present

i nvention provides, in part, nethods and conpositions for inhibiting FG--

i nduced resi st a9ge te0 RN IGRE GRIphaAeMtBng [HE eARfceRRdbMBAt Yol &ify@T
inhibitor is 61 290EC 2003 WO 08/ 74634 PCT/ 1JS00140103 adm nistered with

ot her 6yt doxorubicaygatiitaxe agd S-RBuprawariusingsuisnie wadeny vire coghbproner ase |

inhibitor,._ a topoi sonerase, 1l inhihi ..an_anti bolite, a.mtotic
i bi ¢ or Thastd R e aripe PMATLu R cETEBROh nefs B Hlah O o
interferiBghgaé Plr3nd i PAMAL NULAOS BHIG! TR BesbrY (e vihs defecRidlyahBas¢tingse C

inhibitor, e.g., an anti 5 hornone, e.g., an antibody agai nst ?r owt h factor
r ecept or s the crangeemtBrdhbincgporatipasn raged saBplss whdveno perir spaplesn The

i f ' | euki.n, i a6 jation. Th
enhance. S8 tsbmbro Fera e MR FRR, By AFNRp R WhenREL T B (0%

suranmip,  EM-of IiFhisltiRadydutwiol uranini (Eighcalidages Sope squarepddbtiddaxel
interferon alpha, genctitabine, fludarabine, irinotecan caréaopl atin,

ci spl at i ncurves drom sghtito lefbadditioncfisuraspn SuBYidfiled grqlek; 6P o Satled  UFT

t anoxi fen, _goser.el,in, [ @{Ha.h' : i : d
flutam de)sﬂg?rﬁ)e’ﬁﬂailltg ipoMnH?Fggqo%’rQ%‘\an ng Fﬁ%??lll%g%hgye t tgé]gp&aﬁit}i)pgcer
agents, nmahwd@HCPINilst he adm ni stration of | ower doses of these

anti cancer agents, thus reducing the induction of side effects in a
subject, (e.g., a patient). For exanple, the subject is a patient with
non- s | cell 1601 | vk 1A [ iceept of

pacl i Pcr;gxel , car)g%g%égucﬁpnggﬁg %?%ﬁ%&gﬁ&ﬁéﬁ%gﬂi%nﬁfﬁgﬁgﬁﬁﬁ‘ceglem:(i) t abi ne,
ci spl at i n,doxochbicinantivity Romnaxeadpfieentrhise bawrirgubiwaneouphvlkydumant h hor none
refractory prostate cancer, who is treated with a conbinati on of
estrarrustinBStBchﬁﬁ'nﬁr@,grﬁ%?Wé‘?e and suranmin, or with a conbination of
doxor ubi ci g; QRANEER cRarRdl irS isIFwbi gt QlerRated iy &pelifiRnffiviehl rdlaie

pati ent mf‘lﬁuﬁ%{e%st ati cgbraén?sat 20 ce_mce%, Qv\h;ﬁgéii S trgat ed wt h@g conbi nati on
of cycl ophospitaiiveeght)deitioreshéct indumgtion p{iseatmerici | and suramin. For exanpl e,
the patien

.' ' ith ad .
e Pebh g PRSP YOG G i coses

treatment.

Detailed Description of the Invention

25 The present invention is based, at least in part, on the discovery that bFGF
induces broad spectrum resistance (o anticancer agents, in a number of solid and soft-
tissne tumors, metastatic lesions, as well as normal noncancerous intestinal epithelium.
The bFGF-induced resistance was amplified by aFGF. In one embodiment, the
invention shows that inhibitors of aFGF/bFGF enhanced the in vitro and in vivo activity

30 of chemotherapy, resulting in shrinkage and eradication of well-established human lung
metastasis and human subcutaneous xenograft tumors in mice. Accordingly, the
present invention provides, in part, methods and compositions for inhibiting FGF-

induced resistance to anticancer agents. In one embodiment, the FGF inhibitor is
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antibody (e.g., Herceptin) and suramn, with or w thout paclitaxel- oygggg 2003
cisplatin. For exanple, the patient is a patient with advanced or

nmet astatic col orectal cancer, who is 25 treated with a conbination of

i i not ecX¥P 8HW3rani n. For exanple, the patient is a patitEh{USRPEHO3
advanced colon cancer, who is treated with a conbi nation of 5-

fluorouracil, /| eucovorin and suram n. IS shomn-%{gl?]t the conditioned

. It
medi um ( CmBEStersH g th QBeT CORPIOXIFRAEERTOT- & 2B ARIMKESHRYS B inor s i nduced
resi stancg, o, Mt deR!ifhiBRbY, QaGHEorAG e B intiBitdt! BRAnARELaBARE M mitdc t uror

cells. These contalned élevated levels of aFGF and bFGF (see Exanples |1
111). | nhinbithicenaroilkpRGRg agémgarainbFGRatsygagent, @n pgerd chpabdd obmtdrfsoag and

renoval of . bFGF Qy i nopregi pitation resul.ted in.conpl ete reversal of
the CMi nﬁ’éf@é’ds‘g‘éag i“é;"f‘gﬁ}é@m?Baé’ Y d&be &Pagth IE?Sev%g\hibdgg?’i T8 BY 8¥8n/ r enoval
of aFGEt r d.i,n i ; 2803 1), 44 & 3ént k! 8140103
revergl ?2@6%3'%I@%%@yugaﬁg%tgﬂ%at hac?u%)%éenj dep?etted toﬁ“f@gFGF and/ or
bFGF andapafises aedidt yearetivpptinterfera, o iteriaakire g temer memsts faeebrmdnant

proteins, bEG- b not akEGE was found to indu ' : was found
o anpl & 1 yAdithions pete Sppnda, and Tipc Gy nlal 0 Rt BELR FRICSIIRGRR. "oy

ef fect, i (&jCabrafitn!d@SEGPRAtBOAY viliParltichioes yads (.| fielitarel)ditederoand

mai nt enance of resistance to anticancer agents (see Exanple IV). The

FGF- | nducethacsiraitabns. Radarmoneioiesar saRpSBIUR HFRIEN EROMe.dr U
accumyl.ati,on or_altered rolaf t,i D, ot hus

repr 2138 nt Pﬂﬁblgglcﬁb\f’g fméﬁfngéﬁ?a'{olrgurrg!é%’i Lgf,gn%rg' B)ﬁlfef%ﬁgﬁ%%ﬂp P—fenlg%) lu)slhzghvﬁ that the
el evat ed kgys), Se@rolddeQL vpnish) iiGRutaasdé) inaliditiort lodnmpedvingtht@ffiMcyiofiduced
broad spectrumresi stance to at | east 58 an,ticancqeﬁr a%ec{})tas Qf‘tﬁ' ng different
mechani smthest antieansasagepifemadiaHgWat thedmmsiralinn hiley o dnset o Bg¥nt s,

L OPOY SOITe’, AR Carlcer AL \h s cir%gmkmﬁaﬁsféihe B Pirl PubjechRE BTt abol | tes,
al kyl ati ng agenfs, ht ercal ati agents, agents that Interfere wth signal
t r ansduct ipatiepitHoraxsmpke, the, supjeot igiarpakiemagi¢h Gon-small bélt ingcan@ndviagsnt s t hat

t t 0S| d/ i 5. les. .|| and 15 .\1). aFGFI bFGF
Ut on taleduirs A SAEDEOR L PRI CothoPiAt e PRl &l nt )
doxor ubi ci 11%%.&%% Pfi%'itélﬁﬁe'c_i?#ﬂmd?' h@ Elraditdl For Ei#ﬁ]@,llihélﬁﬁticn( &M

|

ant i met abo S etected in mul'tiple cancer cell lines derived from
di f f er ent gatieanwiibhbrnonemefractonyi probtati cagcesr whe wttecatadywigh a perabipation ebl on and

breast, as well as human breast cancer.. cel. ' . Y abl e
t ransf ect i%ﬁws?wﬂm?ﬂa‘%ﬁé%&gﬁéa iSPirﬁmf"&rortw{{eh Adéfd&gblgﬁclnuog%fgggﬁc?;é’i n,
.., P- 0l eUnat&k And 5&8mEX PG exaiipld, the pabieht ib b phtialt sdth mekastetic beastst ance

of human |l eukem c cells to fludarabine (an antipnetaboli t%é.a&g Exanpl e
VI11).20t depcénmhhds treptedwithiperombinatianof cyclgphosphamids 4qxgrihict anti bodi es

and fluorouracil and suramin. For example, the patient is a patient with advanced breast
cancer that overexpresses the HER2/neu oncogene, who is treated with a Her2/neu
antibody (e.g., Herceptin) and suramin, with or without paclitaxel or cisplatin. For
example, the patient is a patient with advanced or metastatic colorectal cancer, who 1S
725  treated with a combination of irinotecan and suramin. For example, the patient is a
patient with advanced colon cancer, who is treated with a combination of 3-
fluorouracil, leucovorin and suramin.
It is shown that the conditioned medium (CM) of solid, soft-tissue tumors, and
 metastatic tumors induced resistance to multiple anticancer agents, in human and rodent
30 tumor celis. These CM contained elevated levels of aFGF and bFGF (see Examples I1-
IT1). Inhibition of bFGF using a bFGF-specific monoclonal antibody and removal of
bFGF by immunoprecipitation resulted in complete reversal of the CM-induced

resistance to anticancer agents, whereas inhibition/removal of aFGF resulted in partial
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suramn, an inhipitor of nmultiple growth factors, including aFG-/ bFGyg ?EC 2003
reverse the FGF-induced resistance and enhance the in vitro activity o

ant i canc%oggﬁ}gg“s, including 25 at |east 58 anticancer agepts Raykdith

di fferent nechani snms of actions, including antitubulin/antimcrotubule
agents, topoisonerase | inhibitors, topoisonerase Il inhibitors,

anti met abl l.t&6¢se2EXYhple V9. BRI EM hal IIQREAIENGIAGEREST AdRR bFdat
interfere wth' signal transduction pathways (e.g., protein kinase C

i nhi bi t or snd subizdquEydyireconkbtutedpritinrdspecye ptumen secomiyimant pageios, b GIS bat

Ex | V avil).. T . . of F (O d i St ttai d
Pt o ROCHh G ok S S Pk fse PG s WSS Al R WS Gk ey , ' "
under in YEEEQAYREH fuYScb S8RedR IR @MMflect, WRHEinpNhake WorchRA T ONS,

addi tion of suramn, at doses that do not produce neasurable antitunor
activi Sy mowolvedsh theomiduetign ansithainteasndernd resisanagdn enigfanteyagyniofsee

chenot her : lting.An.63 2.9 DEC 2003 00174634, PCT/ 0/ 40103

shri nkag_e%%‘ﬁ‘pk‘relz‘ai ?&qu:# 1 Te-sggapg%‘f”f"%ﬂ(\é@"ﬁg%enﬁ%dnlé‘%ﬁaggfaﬁg in mce
and  shri pkagg;19forS HBE Mo B&1B prattkde it dHRBNE Rirasle MIB), Heb egdradehtihg ani ce,

Wi t hout enhancing the host toxicity of chenotherapy (see Exanples IX). The
appended eseshepigenlia ehstangemsalkamste that (a) presence of tunmor cells 5
enhanced t he | evel . of tracel | yl E ' IS E | evel in
tunors is det z?ﬁishgﬁ“ attﬂﬁee&fz‘éac% FS%Sgé# (?Ereag g%];se}k:bisu@ﬁ%dirﬁ%% ggend (¢c)

bFGF hevelcMehnahfddesad §Rctrafneiittande ty a0fealt iBeantipatderngentsiaving different
anti cancer agents (see Exanp I n addition, . the appended exanpl es show

] le X). . |
that treamashanigms pfiastions,igeluding agmbyhpjappmazoubule ageis, teRYIEFPERScht s wit h
di verse st tures. a | g nj . - : :
ant  ubu PRSP mBaPE MIE LA A et b ey, gpertaing
t Opoi sonemp&fs,| dgents it nterfere, wish igha trangrduatem pathwapsi et protirakioksd €S)

significant I%/‘ enhanced the |l evel of extracellular. bFG (se ?f5>fa le XI).
Col | ect i veénlybitensyaad agefih ek PIORALE 2pQPesty ngswsis ?eeF%g”&i éﬂngr essi on
and | enel \Hg) gﬁ‘t@gfbféﬁ'?nﬂcﬁﬁﬁ%‘fﬁes&wy@ achi®xkBian GRimiPStuBER a@Ent)FCF

I"'eve eter

expressi on ‘an In tunmors to ne the extent of resistance, (c)
t he use ofdokbrubidin ¢epomrmesse I orhikitmt) drel/eluonoutagifasantonelabante) wes t he

dosage of the FGF inhibitors, nd (d at lents that.are previously
Created videtetadamanHiapiesyncs b FRes gerivsd B2 SRS hinbT S QAL The
latter inqhagaﬁg J,t,ggeate,qgﬂg, kNEL15ENd Brghdd] 4504l s Hurfai brgadt iceides  Who

h
have fail ed cancer therapy and have recurrent tunors._ An_ appended exanpl e
denonst r ateed linsateriF@fram tigjua irensfectionpf theyndrd gere ercaging fop thethpaeffiux e g. |

| ow nol ecul ar.wei ght .heparin, e, | vl 3 I.ngi ng of
bFGF t%(?i tpé"{?i“hd1"‘n§‘§1‘/‘%°osr°‘ﬁ§x(5§°p$’ém3@§ I)%ﬁéxnala%‘cﬁgﬁgr?%qg%‘%ee%é&e' %’iyg%& e
denonst r ati@sndrRhkdric ceDom HidurdbineXan anfifiktabolite) (see Example VIII).

It is further shown that inhibitors of FGF, including FGF antibodies and

suramin, an inhibitor of multiple growth factors, including aFGF/bFGF, reverse the
FGF-induced resistance and enhance the in vitro activity of anticancer agents, including

25 at least 58 anticancer agents having different mechanisms of actions, including
antitubulin/antimicrotubule agents, topoisomerase | inhibitors, topoisomerase 11
inhibitors, antimetabolites, alkylating agents, intercalating agents, agents that interfere
with signal transduction pathways (e.g., protein kinase C inhibitors), and agents that
promote apoptosis and/or necrosis (see Examples V and VII). The reversal of FGF-

36 induced resistance was attained at suramin concentrations that do not produce
measurable cytotoxicity under in vitro conditions (see Example VI). Under in vivo
conditions, addition of suramin, at doses that do not produce measurable antitumor

activity nor host toxicity, enhances the treatment efficacy of chemotherapy, resulting in
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bFGF) reduced the toxicity of anticancer agents, e.g., paclitaxel anaeg UEE 2003
doxor ubi ci n, non- cancerous intestinal epit hei i um ( Exanpl e XIV)

the i nve;a‘i;dJ Flﬂ”%hdso 25 provi des net hods and conpositions for ctrr/l?s%)dﬁ'ﬂ&

preventing ndesired host toxicity of anticancer agents usSing a
bFGF, alone or in conmbination. In sum the findings described herein

demonstr a#h?m]éag%%d Qllad?catlgf?))f @eﬂ%@ahhslﬁ@h@ﬁ#ﬁtlhﬁ% H%?ﬂ?a@és%ﬁ‘v#%g%ﬂ ch cancer

cells utilTrze € uni que m croenvironnent tunbrs and net ast ases
to el ude ﬂy'trrk'raga(bﬁsubwtﬂnbous(khj)lk)ahumampfdsmm xerwigeafoin 1Blze pwith@a@hharcaig gr owt h
factors in tunor sen5|t|V|t to an ance ents, (c) a new cancer

treat rrentthﬁziﬁoéﬂﬁoé}ﬁ“tys‘? firbemstsrapy Sonexamrlehttcancer agents with aFGFl bFGF

i nhi bi tors, Hpdst ancer ous
nost 64 26 b aB s F R R S Y B e e e om

t he unﬁiesérr}mdced:)bhedeml ob exizarellclanbEGFagy enstst;ssmsd(b() dF Gidevelds tunharsuse t he
bFGF | evel, for her.a euf i c deci on for i,ndjvi I tients. Before
Purt her | GReEripen b s IoeREoT FHLE SR of M timion kb ey B pamrhes
speci fi Ca&én@ﬂwlmln% ﬁ“@n@ﬂ%@%@n@lkﬁlc@?ag”éﬂ?& (sEOEXGRM¥ SN epCRIditf | ected
here. The terns "peptides, proteins, and pol ypeptides are used

interc hangeedplpynct@rfeﬂamples,%lowdb@i theatraem of bhman @Wﬁtmﬁ cdisovitlaseverpl ot h

fact ; f | tides that
ot ont r cHHTBTRgRa AP Ery SBreus R Ao bt el Ui ng

prol i fier abh@bulh/AhehetbiuBlieQ@ents] @mmﬁaasaprnam@eﬂwo&marmue
mai nt enance 10 and in wound healing and repair (Cl arke et al. (1993) J.

Cel | Sci . ddbitars1alk@atingagsiss antéﬂmaneta'e@ee@)ﬂ@il enhpnsph he leyd of Com’run.

575606, TN OB Cr(He e 2T Cafenleboiiye s%fﬁﬂéfcaﬁ Q%5
The FGF f anF GF Iél’eeﬁtdssion and Leteltoaletdeetis tprdstnst sflatnor edllsy (b) a]mduse of
functlonall ed protelns i ncl udi ng .aci di c and

d
e 5 P st And 1Fye Tt kERaTS o OnGmnEHE cjoh! SERIRG 1o) (e )

ker at ijrocC t
T e e

(1997)  Bi endlleulr)thﬁiqjducnel tbat are ﬁ:@v@@slyeeetedmnasraﬂmothmw e likkly tozshibjt J.

Bi ol . Che 71:15918- )
Acad. Sci © Oreé’f?taé‘g%():}g%ga”ﬁer Nﬁﬁi‘i“?\gﬁg heed 0%1“51&@ F?#F ’"@l@@?‘%m rea? a“e#egsnt
124: 3221- 343/haveqeiledcatRer tNEraF?aﬁtﬁha\(e]rg&ﬁ'}anhﬁﬁdﬂ@m Bi ophys. Res Comm
244:187- 191; Hu, MCT. et a 1998) Mol. Cell. Biol., 18:6063-6074; and

Ni shinura, T. ehn appended emplsudemmﬁata thpHGF P&‘ﬁﬁomit&% ASNEIEY §-8.,
rP(rgng(rﬁp , ‘tﬂ{']ﬁ?eet/gtra e m°‘°°§&§| Z|%'?h??age?£ gl’%@%’gégg% gl oc E@é %e?ﬁg EI ol .
75: 669- 68HRGE 13 Biding MeH( EanthidMdipg, T (1989) Ann.

An additional appended example demonstrates that FGF agonists (e.g., aFGF,
bFGF) reduced the toxicity of anticancer agents, e.g., paclitaxel and doxorubicin, to
non-cancerous intestina} epithelium (Example XIV). Hence, the invention also

25 provides methods and compositions for treating or preventing the undesired host
loxicity of anticancer agents using aFGF and bFGF, alone or in combination.

In sum, the findings described herein demonstrate, inter alia, (a) a novel
epigenetic mechanism by which cancer cells utilize the unique microenvironment of
solid tumors and metastases to elude cytotoxic insult, {b) an important role of

36 extracellular growth factors in tumor sensitivity 1o anticancer agents, (¢) a new cancer
treatment paradigm using combinations of anticancer agents with aFGF/bFGF

inhibitors, (d) a nove! mechanism and methods by which normal noncancerous host
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25 Rev. Biochem, 58: 575-606). As used herein, the term"FG- receptog? (@ 2003
"FGFR' refers to FGF-binding polypeptides that possess intrinsic tyrosine

ki nase activity or heparan sulfate proteoglycans in the extracellular

matri x. W‘?ﬂoﬁ"éé‘bect to the tyrosine ki nase receptors, th&FEURYIUIrent|y
four known genes encodi ng FG- receptors (FGFR-1, FGFR-2, 30 FGFR-3, and
FGFR-4) , jch can give.rise.,to varJjety. of .protein isqofor ia

21 ter na | VRISARREEgriicrag ot ipdeg R Bt o Budraftabilantidtie pltthgds,

75: 669- 68R)yse thHBF S Yemaiink Bieerdfdulic desisiontisr plivaduaByiticaee! | ul ar region
with three imunoglobulin-Ilike domains, a transnmenbrane region, and a

cytosolic tyrosine kinase 65 290EC 2003 WD 00/ 74634 PCTI USOQ' 40103 domai n
that i ti | i d_. bi ndi.ng. ECGE bindi. di j zati f
S o Y A RO A B A B LR B RS TR el | on ©

the receptors, gl eceptor aatophosphorylati Iosi ne

resi duss gnidifidition aGlampMs DA Ppendetichainlslaed, dr ingartibnde] edlfdiedien) cascades.
The term "FGFR' al so includes heparan sulfate proteaglycans in the
extracel | ul ar feteNSREPEACSBEAtER® anHPoRMEPBdRs a5¢ usedpterchangeablyheseiact j on

from proteol ysi,s,. | | i j " k J r hzaf i h
factors ( FahamAséfsegt%@raeI“ﬁ}Eéltgg‘g) B P?%?a)oﬁﬂﬁ fgtﬂérﬁg?aﬁgfoféf&gé&g%g .
Heparan sfih Fahity Bf pblgpeptidentimt amyposat veistotsal aafafibtyi dfyeF@kr procegeor s t hat

act to present FG- to .its cognate FG-R, and/or to facilitate receptor
ol i goner i melwding prdiferaion, Aiffeqentigtion, mgmtipn gnefphegsness| ssugmgintenance

75: 669,68 -1 L0 1 I 87 ¢ l: I &4t t that
i nhi bI%to S C%H)p e e(il §§£‘g‘?q§§?@éﬁ@yﬁ’k§%@§9{@g? '?yégl}rp)‘?cggggtfz()ln%%t@: é%? ity, of
an FGF nokegM|(B88PBeschembBiophyh Res RGFmank af6n 6 51-6 58, tBurgessy WcEl and ar |y or
intracellularly, e.qg., inhibits fhe hindj ..an _EGF | ecul e. to an
extracel | MagagT ﬁlﬁg?bé’é’f- Iﬁfl"‘aﬁ?"’&%ﬁﬁ’hi%: g%’%ﬂﬂ%&‘e@&ﬁﬂ&&%ﬁcwﬁ" | ocks the
intracel | i @Ba!dibmeod: Rgh! | eh @ Riude st 1IB53T 10 868ALANY E 0.,
the 15 inmﬁgt)b}f @E?r%gp?%g '?r?z ?htégg%y;ﬁaﬁﬁlltylar %rgoﬂﬁail.n ‘of the FGF recept gr, or
bl ocks a dodrsncteanlly sditedproteing, indudiog sedireanddasit FATT, iFedt-1 end bGFthe FGF

bt ontlisa; asperRve s €3 Gon ERRoR: Fimny 14 GrOiar P ReARRR S8R e, or
act i vat es fhShr (IRGIENY:OmBroghs-iniiRed BRveth TactbN@Gres)glis-aadiating fisudy (FGRor  of
FGF" refers to an FG- antagonist 20 other than suramn. As used herein,
the terms 9)cHEE: ki t(GaJeiat Z., erub (i 9 XAt echeny Extl: Bighd7>:-60R-b¥UnrmasaieM " are
used, | 1T SHRRISAN YAl e 2 109 10 SRl e (g o
i nduci ng tA1 kidaldi 5&,US Af939830rq850} McdWiitten d.Rc @t bk (1907 pDevaldpnyentt he
cytot Oﬁ% ¢ lafl ?3n2t21i-§]2r]3i2l;)il-lto§hilc()£w£, V.e étsez?.s(lggé% Biochem. Biophys. Res. Comm., 244:187-
191; Hu, M.C.T. et al. (1998) Mol. Cell. Biol., 18:6063-6074; and Nishimura, T. e al.
(1999) Biochim. Biophy. Acta, 1444:148-151). Preferably, the term FGF refers to
acidic and basic FGF, FGF-I and FGF-2, respectively (reviewed in (Galzie, Z. et al.
(1997) Biochem. Cell. Biol., 75:669-685 and Burgess, W.H. and Maciag, T (1989) Ann.
25 Rev. Biochem. 58: 575-606).
As used herein, the term "FGF receptor” or "FGFR" refers to FGF-binding
polypeptides that possess intrinsic tyrosine kinase activity or heparan sulfate
proteoglycans in the extracellular matrix. With respect to the tyrosine kinase receptors,
~ there are currently four known genes encoding FGF receptors (FGFR-1, FGFR-2,
30 FGFR-3, and FGFR-4), which can give rise to a variety of protein isoforms via
altemnative RNA splicing (Galzie, Z. et al. (1997) Biochem. Cell. Biol., 75:669-685).
The structure of the FGFR consists of an extracellular region with three

immunoglobulin-like domains, a transmembrane region, and a cytosolic tyrosine kinase
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25 devel opnent or progression of a neoplasm such as a solid tunor, Zﬁcf]tt
tissue tunor, a netastatic lesion, a | ynphoma, or a | eukem a, or the 2003

cyt ot oxi inhibits or reverses the devel oprent or T,oﬁ,[l of a
beni gn h@&a[’?’grpé\)str c growth. As used herein, a "therapeuti El; g@?@g@trve
anount” of an FGF antagonist and a cytotoxic agent refers to an anount of

SUCh. 208 g MR d M igh 1i2And Birl r[ﬁe%wsmdu?gocau&@rauﬁw%en 'ih
mul ti pl e-dose mnrstratr e su : a , ehrbrtrng
the gr O\Ntrbcciﬁtor@rxehulﬁﬁgat tepptop autophlasph oy 14dtioa dmt[,ffdsmg resmﬂuels;apertlm oI iferative

cells. Such growth inhibition or killing can b%b 58:%
pr ol ongatdcHraan efiatracliiay s1eng} tremduglponcascages: @6%34‘“‘:1“‘135
PCTI US00 tlhfeg&%?r}es egjgsteogrysans ift tﬂ@&m@kmhemmxt\bﬁeh FEARE fd amoﬁsr@f absence

of such I nprovenent 1n the prognosis of the subject
rel atisve RGFfdg., ﬁhﬁembe fn:fmgnmbo]yme,dbcmmnon Apragsp hndetitdroalip@iomgbni sts, the

h f t t _whi h f | e-
or mul ti &S&@Et&gﬁﬁaﬁi‘ 61 G FEaTe P St B h%ﬁébavszatﬁ%ﬁar}@ﬁ'g”? .
patient, yﬁf iR @g{&g@c By 8698 Ls 1 Gfinj§ FON rzerc@,ssbe tRA90T to p‘r@se&rﬁ p@pher ei n,

"a proph ect ve anount” of "an FGF antagoni st ‘and a cytotoxic
agent refterig dognan FGRRIndaf ts fachlitagenteptorhilighmierizatom{Gaké, dnei &. ef f ect i ve,

upon srngle or multip ose dgnistration to the subject, e.g., a

pati ent, F))r%‘\?ér’ﬁ’i’née” Oldeﬁasa 9‘68%)% occurrence of the onset or
recurrence of a neo Iastrc di sease state. plied.to FGF agonists,
the ph¥ase ref p4sedhh ﬁmaﬁ%u]ﬁ‘%’ 3ptaggrigt éﬁ@r‘ﬁm\fbﬂraéﬁ'ﬁ"\léaté‘%r Eﬁﬁ Fﬁ?@??%blé’n
single- of ;mﬂllui e Qamgagf@dﬂmaﬂ abity, dfAan IRV SRl Y. PrefdabRY R0 damage

to acell i'n"a ub a patient; by an agent, e.g., a cytotoxic
agent . AsFGFeﬁhalgenet acts titeackHugdage m“tsmb]lrdalﬂjf, &85, inhibéss thecbitdngr€kude human

and non- human animals. Pref ed huma ijmals i human pati ent
avi ng a BPSOGlErIC fosai e luf SeUBge s dapim o Bk réepipngre o

hyper pr ol bllo%f(g#h'e\f &%h{l}ar Igﬁaﬁlﬁg FhitiRen b?%@ﬁfhtﬁﬂ'&ﬂeﬁf GPtecep@rimyend on

i ncl udes vertebr at es, €.9g., mammal s”and non- manmal s, such as non- human
pri nat&s, indiitsep birisge thnamrramih:éa dooram oﬁﬂhc@@n@cept@nphblbcmdowwmnes
etc. Preferabl , .the subjec ent anc patient,
e.g., a path aWFﬂ“%?qB%%cé’rtr a W)%‘PBNZ& *°°8Pt8erﬁ’%% & %nseaG Ferein,
' nh' bi ti agmhm &R Bn@gernrtmtlﬁown@meeme @iwnth;rwpamrsodmrﬁ@raﬂamreGFcer l
neoplastic cell, F?GF beni gn hyperplastic cell, refers to sl ow ng

|nterrupt r;cultapre@,twarﬁ@ Sftcéptﬁﬁ"lg its growh and met ast asi s, and does
not necessarily, indi at e lec Fq p Fb PR REE Git 59\@4 h.
used herein, Aﬁsaulf' Srefrhe i%f'r? n}rf:f"?t 0 ﬁtl{oﬁ%lg@pr Eﬁ?rr?er at ?\erie ace e.g

25 neaqpl as,t}i@mlslura;emg beni gn hyperplastic cell, refers to the partr al
or conplete

As used herein, the terms "cytotoxic agent", "anticancer agent" and "antitumor
agent" are used interchangeably herein and refer to agents that have the property of
inhibiting the growth or proliferation (e.g., a cytostatic agent), or inducing the killing,
of byperproliferative cells. Preferably, the cytotoxic agent inhibits or reverses the

25 development or progression of a neoplasm, such as a solid tumor, a soft tissue tumor, a
metastatic lesion, a lymphoma, or a lenkemia, or the cytotoxic agent inhibits or reverses

the development or progression of a benign hyperplastic growth.

As used herein, a "therapeutically effective amount” of an FGF antagonist and a
cytotoxic agent refers to an amount of such agents which in combination is effective,

30 upon single- or multiple-dose administration to the subject, e.g., a patient, at inhibiting
the growth or proliferation, or inducing the killing, of hyperproliferative cells. Such

growth inhibition or killing can be reflected as a prolongation of the survival of the

66



el i mi nation of such cells, and does not necessarily indicate a total23DEC 2903
elimnation of the neoplastic growh. The terns "induce", "inhibit",
"pot ent i ¥ieoor4684 evate”, "increase", "decrease" or the |ikerndenahe
gquantitative differences between two states, refer to at |east
statistically 30 significant differences between the two states. For
exanpl e, sijed®@pnt pefiémdeiyvmd that expetied in greibtdncefof bygbarqatmentf & aiyi ve
cells" means that the rate of gromh of the cells will 67 2 9 DEC 2003 WO
00/ 74634 F’EHTIOUSJ@GIMM@%PT&E"P%%E thesybiect elaive {p deghsenre ahiuch tertretent from
the untre r I l e, rates
of cel l p?&%ﬁ#fé&!ﬂ{uﬁ%ﬁﬁdﬁ@n 1Et§et§§ ﬁﬁ%ﬁ ﬁa%ﬁ%%?gﬁﬁgﬂﬂfgg} p%cgl ?‘@é’?g? ive"

"hyper pl asffective, iparl sigglandr’ muhipte-diseadpliaistratadn @meotastedcdllnin ersnbpngeabl Y,
and refer to those cells in an abnormal state or 5 condition characterized
by rapPd peeld RascEt oM SAmesso! %{!s%ﬁemrﬁe% ¢8e?>ﬁ%‘°é}°élgﬁ%‘ant to include all
types of hyperproliferative growth, h pl.astic glr owt h._ _cancerous growt hs
or oncogeni c pr@c‘%@é@ml%laﬁ(t%la@“?ql s‘if@’smb"? amgpnt RaAR FGFaniagenist arey

Cel I's, ti 3%&&&0){1@ E’a’ﬁ Qll%{%sto ahrﬁlﬁﬁlﬂ?&tﬁu\éﬁ Eént?{vﬂc‘mﬁtcgﬂlbﬂﬂhfin {Yate éﬂ(}e,St age

i nvasi ve ogl ¢ hyperproli ative" occur in disease
st at es chapew siiglezadnilyipleaddsg administration td thegrubject eqy, pandnts goprevattage s
characterized by benign hxg %[pr‘[j oliferative and hﬁgerp as& cells, The
conmon medl deiryingdhs perumFentsef the pRse! RetrsHE s Of Adeaplasticlisqase state 1AS gy owt h

t hat r%ﬂbbﬁxlﬁtoaﬁépagmﬁ&s rtﬁégﬁ’:%é MEAS S arl SnBRBRku PehDwhRRGS Ol s, €. g.,

neopl asti c ce erplasia” refers to cells undergoing an
abnor mal | gffective, ixﬁom singiee br gruitpiérdosdmadovivisirataan, s preverdimg a1 detalymngt er ns

| asia and h d h bl h
Wil ovedrmigtiCh AN Laeeh s, § BEOMY AR Pend K SaRo coll

growt h rates. NQQ@Aeﬂﬁic?eﬁn &Hgldﬂé@%ep'lsﬁ%jbﬁs id iIAGhdéePto mélum‘)hﬁmanmﬁtlﬂdh may be
ei ther benign, prenalignant_ or ignant. The term "carci nom"

recog n| z edllubymt andwelss Rrefemed hymamanimals ip¢lyde eheman patiepdhang g Hé?ﬁéqeés of
epl theys alpllac %‘%g@ by 0% doeRanaReLAY BPQ hgg%gr%ﬁperme%n TS L& ‘GRRCI nomas,

gastro em car Cl nonas;, I nar system car cl nonas,

testicul afhunﬁﬁ{aﬁhﬂﬂeﬁaaft}brnmhoﬁm&mdwnﬁwpnﬁbrmt g, pmammaﬂmdamn—endocn ne
system carci nonas, and nel anomas. Exenpl ary carﬁl nonmas incl] ude those

forming fraammals sechs nofdhuman rymates, ﬁ‘f\?p' PR Stlaberse, 5082 S0 kiSad and neck,
col on and a?x){]?l{lglaflg— qut}lgg @calFﬁ'Qfel'%?yl WleSibfedt SATRINMASARIEATBS,, aRaflcer WHi Ch

i nclude nma nan r's conpose carci nomat ous and sar conat ous

tissues. mncadergmapamcn'owah al’oemgnshyp@ptasmadlaondgwa derived from gl andul ar

tissue or in which the tunor cells formrecogni zabl e gl andul ar structures.
20 As used herein, "inhibiting the growth or proliferation” of the hyperproliferative

cell, e.g., neoplastic cell, e.g., benign hyperplastic cell, refers to slowing, interrupting,
arresting or stopping its growth and metastasis, and does not necessarily indicate a total

elimination of the neoplastic growth.

As used herein, "inducing the killing" of the hyperproliferative cell, e.g.,

25 neoplastic cell, e.g., benign hyperplastic cell, refers to the partial or complete
elimination of such cells, and does not necessarly indicate a total elimination of the
neoplastic growth.

The terms "induce", "inhibit", “potentiate", "elevate”, "increase”, "decrease” or
the like, denote quantitative differences between two states, refer 1o at least statistically

30 significant differences between the two states. For example, "an amount effective to

inhibit growth of hyperproliferative cells" means that the rate of growth of the cells will
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The term "sarcoma" is recognized by those skilled in the art and refe?80£6 2003
mal i gnant tunors of mesenchymal derivation. 30 As used herein, the terns

"I eukem @,"o&rm"cl,i._j,‘eukemc cancer" refers to all cancers or pgeRrlsa¢h@s; of the
henopoi etic and i nmune systens (bl ood and | ynphatic systen). These terns
refer to a progressive, nalignant disease of the blood-form ng organs, 68 2

9 D E C 2{1Q&:s¥V\R.081caft$ 3rknRiebnlipDi & edOBoasderiréayeddiedit OB hi€idtepm® aief €r ati on

and devel opnment of |eukocytes and their precursors in the blood and bone
mar row. Mpplietl beresn toefarexampls, hees efpekpretiferalisr s of the bl ood, bone
marrow cel | s. Lynphomas refer to tunors of the |ynph tissue. As used
herein, the teAsmsed heremotiiedbmms Hyparpdol farativeo dhyperplastic™ dmalignapt'opndt ei n

conprising 5 at .least two heav chains dt l.ight, (L haj ns

i nter- con%\?@?@ﬁ“%y’rﬁl ) Wedélané%%&.angégﬁr h"g‘ﬁei‘/‘? %@Ei"ﬁgﬁ' §br£°d'h}:§ thlé:c? Tof a
heavy ghaidhdV@dn @Rkfidrial &) rhgiarelyerdiRg or ResRadn aThéHeYiRs afe Mebntand a heavy
chain constant region. The heavy chain constant region is conprised of

t hr ee donmichsle alitypescHihypempradieratiFa growthghypeatasis grewto sprdeseus gsowths| i ght
chain variabl e regi on gabbr evi at.eg herei n Es Lfr\/l? or VL% aqgs 10 |ight
chai n con%&wgmgpme e F YRS BT S BRUEMNETY MagH ISP o¢ n@?ﬁ“&%é’rof one
domai n, ChroadfigrMfeaidl HlhisBPARORZARNPOET fibiid dTahv R Q@dtﬂom%Rr egi ons of
hypervariability, ‘termed conplementarity determni ng regi ons ( ),

i nt er sper bgperpmlifératieajiceHs ocdmiin diseasestaseschareieviged by ga ttamenor k

regio (FR) ., Each .VH an VL IS co sed .of . thr q;DRts and, four FRs, ‘
arranggd ﬂ%ﬁpé’ﬁi"hg'-s?aegfﬁfaﬁﬁsch?:c?cfgzngg%g?y%? gﬂlﬁrﬁﬁosh A “f%%ndfme(r)pv}masﬁlﬁ order:
FR1, CDRlgelfR2, CDR2, FR3, CDR3, FR4. The variable regions of the heavy

and |ight chains contain a binding dopain that interacts with an antigen.
The constant rddiecammsin mpdicalineannes ekthadgmyagpplagat iéers i rvneclbf t he

i mmunogl obul j n.t.0 | c vyl i varl ells of the
i mmune sygfoewﬁﬁﬂ( g‘?aé??%ﬁfet %ge‘(?:fot)érg%ggﬁrs?él?s?%%?sttﬂggwé}iﬁr%&n‘%{?ﬁg#‘?e' ¢l q) of the
cl assi cal negplagiitraeligewih. sy Sherarplitie” tefersnd collsivpdergbingdinrapnpoanallyadgh of an
antibody (or sinply "antibody portion"), as used .her Ln, refers o one or
mor e f1r5agﬁ§ﬁlo§gﬁifw‘gnI‘E’mq"ﬁb&?‘lﬁmer?‘@t@Fﬁe"{nﬁé‘eo%}lﬁ?llaP‘E‘; YRFRIGERICAR BGI |y bi nd

to an ant iug@dv]\}rléﬁflﬁangﬁ%l%,aisgﬁ%ir BSHEASH lirﬁﬁﬁﬁﬁ%%goéenman?it@gellsf ragments

enconpasse erm "antigen- Ing portion” of an antibody 25
i ncl ude (@xpendneingfabagmealicell gromthoatzs.eNeoplrsighandt hyperpddssasiingiudé t he VL, VH,

CL and CHI dongins; (b).a E(ah')2 fragnent, a bival ent fragnent conprising
two Fab fFEBMEnt ’F]?ﬁl@écﬁ’ew(‘%{bﬁw’ﬂﬁgﬁp?ﬁﬁé"ﬁ]gpﬂ@ hi nge region; (c) a
Fd fragnment consisting of the VH and ngsréasikﬂfe;d h(lﬂ)ea%alznvd rfeg.earg{(rjent

consi sting of tH¥ gm a?ﬂi“VPF“&ohgarieﬁ%gmze%%’
20 malignancies of epithelial or endocrine tissues including respiratory system carcinomas,
gastrointestinal system carcinomas, genitourinary system carcinomas, testicular
carcinomas, breast carcinomas, prostatic carcinomas, endocrine system carcinomas, and
melanomas. Exemplary carcinomas include those forming from tissue of the cervix,
lung, prostate, breast, head and neck, colon and ovary. The term also includes
25 carcinosarcomas, ¢.g., which inciude maiignant tumors composed of carcinomatous and

sarcomatous tissues. An "adenocarcinoma" refers to a carcinoma denived from

glandular tissue or in which the tumor cells form recognizable glandular structures.

The term "sarcoma" is recognized by those skilled in the art and refers to
malignant tumors of mesenchymal denvation.

30 As used herein, the terms "leukemia” or "leukemic cancer” refers to all cancers
or neoplasias of the hemopoietic and immune systems (blood and lymphatic system).

These terms refer to a progressive, malignant disease of the blood-forming organs,
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of a single armof an antibody, (e) a dAb fragnent (Ward et a7., (198 QDEC 2003
Nat ure 30 341:544-546),~which consists of a VH donmaiyn; and (1) an isolated
conpl ement arit determ ning region (CDR). Furthernore, although the two
domai ns BP {838y fragnent, VL and VH, are coded for by s%(bﬂpgqoé‘ob(@nes,
they can be joined, using reconbinant nethods, by a synthetic |inker that
enabl es them e made as.a single protein chain in 69,29 DEL 20 %A?0

00/ 74634 PRFRFLBES IO RRIEHTT R AVERI TR SEEH By o5 e T por SR doval ent
ol ecul eshé bddanaonk RHrdw. (IR Hlomas ﬁ'éf@Hb)dthéQgp&- ¢ tumBls oF (B bRbd, (1988)
Sci ence 242:423-426; and Huston el al. (1988) Proc. Nall. Acad. Sci. USA
85 - - 587 mggrjrovegelts. Sivrgheman sfer tarivmbodiidle bmeph éssuenpasséd vegd hi n t he
term "anti_gensbind i.n riion’, of. .an..ant i.bo These anti body .5

fr agnrent Sesfts 56 e artuPRElbiv.die ARuPOhLIRRY 10 A 8RR RMe SShiEgae i ¢ 1

skill §n diheast 6¥d heaAAHY RRaihs AGTHRA Belal(B) sledieeinesd-doghedidd by dxulfiaet he sane
manner as are intact antibodies. The term "nonoclonal antibody" as used

herei n r &famds. Eachiheaypichpigdy compaead of 2 hspvy rhayn yanghle regien (abbreyistid i on. A

monocl Oﬂa}lcréﬁtak%co‘?%ﬁ’?z%.&d Pl SRY A ndart !B 'oﬁ. Tﬂ?ﬁ@b{}%@% REGh{ 1 city
and affinity for a particular epitope. Accordingly, e term " huiman

nmonocl onalegibtis bodprisdded fahsee idonmaiis| OBldi €312dindpllayi BactalightrBhia ibi ndi ng
specificity which_ have variable and constant regions_ derived from human
ger m i ne SORRIHEA SR B! Fhain ¥eiabiniegion (phbrsuistedhsadin aphCV R peV i attha

nonocl onal L: I - Ar : ; . WY i es a B cell
obt ai L@dqil%}g%hggt% gg%é%?ﬁ lgghgﬂ? E%ﬁ%ﬁﬁérﬁfondérﬁplé&gms%hghts érdz}?]ﬂs%%ni C nouse,
havi ng a ¢enareCLo MG agd ¥ Lhwegions baaby further sutidivdedmteregivhsaf | i ght chain
transgene fused tQ. an i rtalized cel|. The term s;(ﬁ%oﬁl nant human

ant i body"hYResvanebithdPEnes ComplemeRiARY A FTTHHEE Gekon aHFTSESTEdodi es

that are thﬁ@%%&ﬁ’s thSX ARk Giote donehRal Rn&d rhsebatiefglvs (BRPMBiRaNY anieans,

such as antibodies Isolated froman aninmal (e.g., "a nouse) that is
t r ansgeni ¥lfie cordPosedrd thieertiiRednddohi hRgamasged Gomiapuud-tamenysitessed using a

recombi nant . expressi on .vector.transf ed. I i-hodi es
i sol 2‘? éd LR AR VLS Mrﬁ?low%%ﬁﬂa&gﬂ’%mﬂt%&%’m%m’ H@af&t" or
ant i bodi eshevaRM Efbgi A% assiRdvy an®RgRthains cosalnnd Biddidy damainthaer neans

that involves splicing of human i munogl obul in gene sequences to other DNA
sequencesint@aeh widcorasitigent The penstahiagiugiod thampbodigs mayireedse hed const ant

regi ons dgsi f I ne.:d ul.i ﬁéq%&ig I ertain
enbodi manﬁlsn d Yr%ﬁo{é@%%@ﬁ@ﬂogggn{)%o%ﬁs unaqgétgﬁt 1|n|t():gl(§ll s ar gggﬂﬁ@é ééd to
il vitr gniuhegeneas i(sg( effectwhedispandahe fiedt composge (Clg) bbthelviassinall g
sequences is used, in vivo somatic nutagenesis) and thus the am no acid
sequenBescemplemenisysigm v

The term "antigen-binding portion" of an antibody (or simply "antibody
portion"), as used herein, refers to one or more fragments of an antibody that retain the
ability to specifically bind to an antigen (e.g., a target antigen). Examples of binding
fragments encompassed within the term "antigen-binding portion" of an antibody

25 include (a) a Fab fragment, a monovalent fragment consisting of the VL, VH, CL and
CH]1 domains; (b) a F(ab')2 fragment, a bivalent fragment compnsing two Fab
fragments linked by a disuifide bridge at the hinge region; (c) a Fd fragment consisting
of the VH and CH1 domains; (d) a Fv fragment consisting of the VL and VH domains

~ of asingle arm of an antibody, (¢) a dAb fragment (Ward ez al., (1989) Nature

30 341:544-546), which consists of a VH domain; and (f) an isolated complementarity
determining region (CDR). Furthermore, although the two domains of the Fv fragment,
VL and VH, are coded for by separate genes, they can be joined, using recombinant

methods, by a synthetic linker that enables them to be made as a single protein chain in
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regi ons of the reconbinant antibodi es are sequences that, while deriz\geﬁt 2083
fromand 30 related to human germl I ne VH and VL sequences, nay not
naturally exist within the human antibody gernmline repertoire in vivo. 70
2 9 DEC »60¥/74¢§ 00/ 74634 PCT/ US00/ 40103 Met hods for i nhi bPETAF/HE
activity of hvperproliferative cells In one aspect, this invention features

nmet hods for .in proliferation, d/or en ancing the killing of,
hyper pr ol |“fhé?}h{l'|e\b/\é£ ﬁ’vﬁ‘rwr@mg& P’ﬁ@”ior?@" ET“I RolgFy ﬁsé‘t"‘ gﬂ"@és“f“
cyt ot oXi ¢ (ggarty QBF\)Aked @gsblﬁﬂﬁ aF%S?ejtsé%Pé 542 4&3“49@%66}1111«;6.41@: d‘IEt hod 5

includes a step of contacting pathologi'cal hyperproliferative cells with an
anount of (&988)I}eastthe4w;it Btiok/iSd BAPRTO- 8d). abudhesmsgle olmen Eﬂibcahtsazgonl st,

whi ch, in conbinati effective to, reduce or_inhi t ro atlon
of L he coreneomparbbabinderSrs Fideg brune e B0 B

on cellss igy ﬁwnwf@,obe&d,usmg KiiveRicHal REnMIgUES lafwiC@IIn b w,aesﬁlﬁnﬁe% on
cells prese I'n a subject as part of an in vivo therapeutic

prot ocol . atoaﬂd]ﬁldfk@mwaneccreegtd@muuhty inghe samd manmayias ere iataguman or on
ot her ani nal élgects. The enhanced therapeutic effectiveness of the
combi nat | GRUPAZEEPy of the present invention represents a prom sing

al ternative to ?}?ent\é%ﬁt“h%%loﬂhlg;i?ﬁ%oa)fDdeCusE@Hkﬁﬁﬁ%fm to ANrhib8A¢ Rlol@qedt S.
Wil e the FGF antagonists can be utilized alone, the subject nmethods are

15 pref er affisingionivlsratirwomipositiner Aamtm@;dmﬁéﬂma?gﬂytcgmpeswon diaplaysiacinglebul e
agent s t.opoi soner.ase | _jnhi bi tors

T ot Gnanheng PR pofy nd Rt ol keri SR ARG A erting ki SRR Shupen
agents, aggaphsc1SaARliBodf reﬂaisetbfaeﬁbdsmee/\u.tsﬂaymglaewle Ezhdﬁfg(ip@élﬁ@imy mﬁdnvvay
(e.g., a protein kinase C inhibitor, ., an anti-hornone,

ant i body aueierveriagle end h?lﬂ%@tteﬁglp%@m\'@ﬂ m hyfapn serHide "@m*ﬂﬁgl@buﬁféopt 0si s

A T SRR 1n Gk S EE RO e 1Bndd TRSHOSHD Byt TP pPRELAH, [ aCLOT

e éen ance I Mes synergistic the FGF

i nhi bi t or (1g)br{ddnth whigHfidudes a B céll obtalded vt b adyygesictiondniananoaal, aggnt s
(e.g., paclitaxel, interferon al pha, gentitabine, fludarabine, irinotecan,
car boph tlﬁ“a@ﬁ%mcamll‘ﬁe Payies & BBNOTRIOSITRIBILRS ﬁhum@bh?'ﬂﬁlcb?‘ﬁ wapsEGAEdr aci |

UFT, tamxil%}ﬁ%hagl ﬁsﬁ%ﬁeﬁméﬁeﬁ gnqgmaﬁz élf:ept' n, anti 25 CD20,

| euprolide upron utam rtiron to inproving the efficacy
of these anti caheearnragecrmlsbmmmuaiah@mb@dy"t dwusadhemins tsriatended wf intloder

doses of these antlca cer agents, thus red C|n t he i tion f S|de
ef focts i nalkPuma] dBtibodTFInalfiF BEP1fd: REHCELh Fe qﬁso‘gm‘aqr-'#@ FeRP

mal i gnanci 3.8 <hiieaVafibBERs %%@éh fr§ﬁ‘13dtneé?i§nals(lé h ad8ousBPme: i8tfagddnhgfok ung,
breast, |ynph 0|§ gastrointestinal (e.g., colon 30 and genitourinary

tract @6.ghumpndstmineplobplimpsnes; aubodish Expressad aRDE aredominmant gkpression

vector transfected into a host cell, antibodies isolated from a recombinant,
combinatorial human antibody library, or antibodies prepared, expressed, created or
isolated by any other means that involves splicing of human immunoglobuiin gene
sequences to other DNA sequences. Such recombinant human antibodies have variable

25  and constant regions derived from human germline immunoglobulin sequences. In
certain embodiments, however, such recombinant human antibodies are subjected to in
vitro mutagenesis (or, when an animal transgenic for human Ig sequences is used, in
vivo somatic mutagenesis) and thus the amino acid sequences of the VH and VL
regions of the recombinant antibodies are sequences that, while derived from and

30 related to human germline VH and VL sequences, may not naturally exist within the

human antibody germline repertoire in vivo.
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i ncl ude nal i gnanci es such as nost col on cancer, rectal cancer, renal cell
carci noma, prostate cancer and/or testicular tunors, non-small cel 179 OEC 7003

carcino | ung, cancer of the snmall intestine and t he
esophagtr]goo@ié?r%l ary solid tunors that can be 71 2 9 DEC 2%@8%1@39374634

PCT/ USO0/ 40103 treated include: fibrosarcoma, nyosarcoma, |iposarcons,

chondr osaj £omys r@si”?’%ﬁé Bhe. a%‘?fﬂ)ﬁ)@gjanlgp(é%%ﬂ%iveac@m osar cong,

endot hel i osarco ynphangi osarc ng loendot hel i osar conmm,

synovi ona, nesdb het aspeat, tiivmghsort {eaores mid@bdsioo sEnioimg the prab fomoms ar conmg,
gastric canger, esophageal .cancer, colaon 5 carcinoma, rectal cancer,

pancr eat i 82 %E‘H}ap"‘ﬁgég‘%?ﬂlé%ﬁéﬁ)’pmﬂﬁgﬁﬁm&ﬁ@é’rw ‘tﬂn('fs‘f‘&ﬁéhe Eeilﬁé‘éﬁ" Ayt erine
cancer, C%%ne@%%ﬂﬁic@%@ﬁ A% Ek%?l‘%ne%lﬁaﬁéﬁtﬁﬁﬁz hl?@é’ﬁéf'al,cﬂa@%thod squanbus

cell carcinom, aceous gl and carcinoma, papillary carcinom, papillary
adenocéar cimbries acygt edenteang patbnwgicatbydnamlifecatrvei e srevi thianenoduagehatc

carci noma renal cel] carci , _he ,._bil.e duct carcinonn, .

chor | ocar leRIRE CXSORFISGRED 206 FsF it C AR HETe TPy PGSR Ser vi cal
cancer, 't @ﬁ‘E&}tfx‘é‘ 1B re SRR inhib B préRYcEd AR thSER br m8LLe ddMNEIIGR! GiHaoNa,
non-smal | ce | ung carci noma, bladder carcinoma, epithelial “carcinoma,

gl i oma, agptasentyhetivad cartiepérddrinestonmes]ls iccwhira gl iy vgroomex wpamdygamber,

pi neal oma, henangi oblliast onw, . acog,st'{c neur oma,. ol ig}oqindrogl i onma,

meni ngi omReT I RENSHONES SRIEFBbIA IR & et TrREH1I Y &P Sk o T RS Protqee!

| ynphamg, 1ee (k@RoRiicTefifRARan DB RarFieRioatbn WRLMARS ofBY oftes Bnilifl ligt§étd. 0 i nhi bi t
the proliferation or induce the killing of hyperplastic/neoplastic cells

of hemat ofdkeenhanced itharapeusic gffecizyensssiy the enmbipgtangherapy 9hthisairesenr eryt hroi d
| i neages, .or _precursor. cells.t.-hereof, .For inst e I pvention
cont enpl at’%"senﬁﬁ‘é T &S et mgﬂ‘m{’/g:rﬂ?%mu%uvrrgytglcgﬁé ng‘lggagrhééﬂgt?xﬁéf%ﬁﬁéﬁ&zo but
not |imteditmcensdénts. pronyel oi d | eukem a (APM.), acute nyel ogenous

| eukemia (AM.) and chroni c myel ogenous | eukem a reviewed in

. CM.,
Ve arus LAV Thubiie uee TR apiaponenen of pilighigiones he sEmee DS BRO! |

mal i Ci ' 3 T - Legts ' e, but are
ot 11t TP B Gl e s Aen O S F AR IR B G
B- | i neage tépdis@nerade 1 inhibdtges, Adpojsooteraseilbinhipiotw eptinetad itk wiitatica ( CLL) ,

r ol hocytic |l eukem.a (PLL), hairy cell | eukem a L and. Wal denstrom
et bo1 ob M REATsaa KVRYIE ARG AP} B Ao SHETS Gvahl GTomEHgrRa R e o O S

cont enpl ats?%;awgﬁéa%cﬁéﬁg&%g& (@Bt Dprbi@h IddiSe ONiRSBMAGr, EBY QALhAMoRshdIde, but
are not I|imted to, noh-Hodgkin's |ynphoma and variants thereof,
peri pher ale.d; erehntibody rmghiostess o wiidiattor Teceplofs),| aggkte thas Promp o ARPPIONTL) |

L eaS oSt Mo, B brielidh SufloPRElradis BRI BRhkGabE e @

The enhanced, and sometimes synergistic, effect of the FGF inhibitor(s) (e.g., suramin,
e.g., FGF antibody) with anticancer agents (e.g., paclitaxel, interferon alpha,
gemcitabine, fludarabine, irinotecan, carboplatin, cisplatin, taxotere, doxorubicin,
epirubicin, 5-fluorouracil, UFT, tamoxifen, goserelin, ketoconazole, Herceptin, anti-

25 CD20, leuprolide (Lupron) and flutamide), in addition to improving the efficacy of
these anticancer agents, may atlow for the administration of lower doses of these
anticancer agents, thus reducing the induction of side effects in a subject.

The subject method can be useful in treating malignancies of the various organ

systems, such as those affecting lung, breast, lymphoid, gastrointestinal (e.g., colon),

30 and genitourinary tract (e.g., prostate), pharynx, as well as adenocarcinomas which
include malignancies such as most colon cancer, rectal cancer, renal cell carcinoma,

prostate cancer and/or testicular tumors, non-small cell carcinoma of the lung, cancer of

the small intestine and cancer of the esophagus. Exemplary solid tumors that can be
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The subject method may al so be used to inhibit the proliferation or %@Qggqug}
the killing of benign hyperplastic growh. 72 2 9 00 E C 2003 WD 00174634

PCTI US00/ ant agoni sts The FG- antagonist used in t t hods and
CONMpPosi ti\ﬁﬁi}g’g?gﬁe present invention can be a chem cal, e‘b‘g” 0:9’48}0& ein

or a peptide, or a small nolecule. Preferably, the FGF antagonist is an

i nhi bitor F 1.0kl bl I t he. FGF
ant agoni st&%:aé%d:geéluggb%qoé%?ﬁgi ’hggﬁgéottngg’éﬁt)%%f@gﬁ 8,3%%%0%&9 & et hat
facilitat esarédifia,Rhodiofth, afigibsdrcdma, @ndethepsarconty, Ianpatkiosaeopiapr and,

t hereby, bl ocking the binding of an FG- nolecule to a receptor (e.g., a
tyrosi ne kivipdangioeedapeiosaisamar SYRONOF Higseliehema By oesdympEan) . The FGF
ant agoni st 0 ‘ r 0L, ) ocks the
"t racel | ul WP ReR R ARbAbEGL B hs HESERD csBhdsBl cafedh cqlBh S0, o1
E.g., the ishinbidaprectal bairet, pahdreaticdanaere bieabtamncon@ianan tcanddneprbshter ecept or,

or bl ocks a downstream acti on H}a\%%i S .CO squegce of activation of the FGF
receptor. EBP&RHMEEINGCARFERARST L Rt d B 61N PRCECTAHLESHS i ncl ude

suramn, §I}J8H‘H)§J'Sl%éll cﬁ@%!g%s sa;acédﬁrs%rign'&caﬁ‘?ﬁﬁrﬁiﬁ{éfﬂﬁwaﬁﬁnﬁﬁﬁ; p%ﬁ(?r Lam ne,

angi ostatin; sprouty, estradi ol ,” carboxynet berizyl am ne d

(CVDB7), sademdtstmpmansystidenbidrangmewnbdiflkcy carcipondi mgnphiageeiccad;inanhhanol |
heparin (e.g., 6-0-desul fated heparin), |ow nol ecul ar . wei ght heparin,
prot ani ne EHRkeRlearanRMaiBAIOMaaD! 16 AUEGA Gy FEOR AR, SEHUN

ant agonpst ¢ oAb PGrlGoa SWRIn*s TR EC BbiGicaPedhcer, fesTBIRCIanPér, fangonbi nat ori al
library. A preferred FG- antagonist is suramn. Preferably, suramn is

present i ncacin@tacemaléntlt hingeargnda, covrsmallceblloegkeartipomashlsddance to

anti cancer agents in ed by FGF e.qg... bF and/ F but is not
S e o L L e
i nhi bi tioncghjdpibhymBlophd, bpémfyn@ia, Pir@alontd, GBhbhGoblasteb) acd@atidpevrdmhuman

and/or aninmal tunor cells, not sufficient to cause signjficant cell cycle
arrest, analigedendroglioutai MeNBEIoNts HWGEL NRWAkLIF ORI reinphlasteRa. lsukedia, i n a

subj ect;. €,0....8 j 25 Preferably, suramin is admnistered in
e © oot i RSt e

an ano I'n"a pl'asma concentration ranging fromabout 0.1 to
100 mi cr ogr am mMThepuseermbthyd adayuilsol be \ed o imhdrnoge prdliferationor mmdpeefher abl vy,

about 5 to 60 microgramm , even nore preferably, about 10 to 50
m cr ogr ant Hllln&ﬁﬁhwlaﬁk%‘?e@&’éﬁé“ﬁlFeIEFBthR'Gm&S’pHieé’Fé’é’rgﬁhﬁgl",a”éfngtf%@“pI asma
concentrat| -10-891@@, Serthrdl Bheidls, RprRapil 681 RdkoMBoraniiageninee FGF
activity inc ud‘e anti bodi es, e.g., a nonoclonal antibody or an antigen
fragnment t Ipegsenfinvagiodesoteripdates the treatment of various myeloid disorders including,
20  but not limited to, acute promyeloid leukemia (APML), acute myelogenous leukemia
(AML) and chronic myelogenous leukemia (CML) (reviewed in Vaickus, L. (1991)
Crit. Rev. Oncol./Hemotol. 11:267-97). Lymphoid malignancies which may be treated
by the subject method include, but are not limited to acute lymphoblastic leukemia
(ALL), which includes B-lineage ALL and T-lineage ALL, chronic lymphocytic
25 leukemia (CLL), prolymphocytic leukemia (PLL), hairy cell leukemia (HLL) and
Waldenstrom's macroglobulinemia (WM). Additional forms of malignant lymphomas
contemplated by the treatment method of the present invention include, but are not
limited to, non-Hodgkin's lymphoma and variants thereof, peripheral T-cell
‘ lymphomas, adult T-cell leukemia/lymphoma (ATL), cutaneous T-cell lymphoma
30 (CTCL), large granular lymphocytic leukemia (LGF) and Hodgkin's disease.
The subject method may also be used to inhibit the proliferation or induce the

killing of benign hyperplastic growth.



below. Alternatively, the FG- antagonist is a fragnent of the FG- nol glﬁ| €-2003
Preferably, the FGF fragnment conpetes with an FGF bl ecul e for bindi ng 5
the 73 2 9 DEC 2003 WO 00/ 74634 PCT/ US00/ 44103 receptor. The FG- ant agoni st
may al soVe0¥t4d&fornming growth factor beta or a fragment PER&{SAYH0103

| mmunogl obulins 5 Exanples of proteins or peptide that may antagonize FGF
activity :{pé)__ude antl bod| es e.g., a nonoclonal antibody, a murine antibody
or a hunmad FnerHEEEH<"o antigen-bindi ng fragnent thereof. Preferably,

the nonocl onal ﬂﬁhtrdgp%tag@n@t {MEAEA theabthB@IId FRpRHRR bE thel fi8seRt MaN
anti body can be produced by a hybridoma which includes a B cell obtained

froma t ran@gﬁmn@ambnam!nmaé,m Sved progcip or a peptideagyepingll lemlse, having a

genome co heavy. chai n.tran a I i hal
tr ansgenerﬁ) ?ﬁ%E nﬁ%argtogh R ggllb tor ﬁ%ﬁgntl bodi & %bl Ofrhe
variouss i Wr)éﬂ@i%ple lH‘éqi'@F“aﬂ@goﬁngaﬁ%ega% abl @6 binliBigdo ah@ mb&@éﬂ:; al gM

| gAl, [ gA2, of | gE.  Preferabl e antibody is an IgGisotype. The
ant i bodi esno,lanulbéhaﬂLﬁﬁlqlhlaétﬁgbmbl@ém@ OfFéﬁ’F to| ayieFeer. Py e Fohteerpignandr can

il e charey FReiREobindadbr ot PAENhRe & o, 8eh@P tobce Niing iy " ©

COMMEr Ci a'rleb’ep@(‘fradﬂdﬁdﬂaﬂlepaﬁd sGHfte pbRes@achn)).y THE EGH dhiddefisiRiaR otk dbveh
conpositions of the invention. Exanples of antibodies to bFG- that are
commer ci altegulateai GREgcePion astinie &, Hjocks deiintraggdlpdar sygme|lingpiwated fonocl onal |

cl one p(gb pvgt%n Qﬂﬁ% Fé?’]%%%:}toxt é%’l Eg%ltér%ndi_! 197 Enré ﬁljular%rrﬁ% f'l onal ,

host : and (¢ cog ant1 -bovi ne+anti - hunan ycI onal
host: rab b[h& FQP/Reept@Gor Bloakph dswoftreant adnodities it coraédentdaf acaivetion of
comercially available include: (a) Sigma F 6162, anti-human, nonocl onal,
cl one no. WHBF&F weertor. rpuse, type: 1gd; (b) Sigma F 5537, anti-human,

polycl onal, hos xﬂ@ggbfch%) s tl'lagﬁa%(aﬁ)aél i9P®dE a%%%?nm%ﬁé u%ﬁTllﬁOV' ne,

pol ycl onal , hos Oncogene PCl5, anti-human, onhal , AB-I
host: r abbétmctﬁrymlaldggef sﬁmmnmp@n@empcﬂmﬁfatfaﬁtopoﬂmmn, an;gmssmllnos;abulyAB- 2,

o, arS Apviadiolfaiboxyfisthadodney REERS S (GYISH Kb ST T S Ea%ﬂhﬁkone
monocl onal g WGP r09<§n 3ABhé4nol, Bakin ( é’fguﬁ-@ -dedRfrted KEGhiin) Mw Mﬁ?e

GF24, anti-human, nonocl onal cl one no. 0 AB-5, host: nouse, gg
goat,

| g&2b; andweight Brroigepretpong sulfaterryclosparma, eoRé) kigaads for RBGE. Hassk¢

L%g\?m || ng[ ﬁﬁl L& qangzluyvzﬁs&/ be § Q%aﬁ%o]ecu%: %nt ':Ré’x%erco%‘l é%%br@aq&ﬁ)ﬁb%hods

A preferred FGF antagonist is suramin. Preferably, suramin 1s present in a

20 concentration sufficient to block the resistance to anticancer agents induced by FGF
(e.g., bFGF and/or aFGF), but is not sufficient to produce significant cytotoxicity (e.g.,
significant inhibition of cell proliferation, e.g., significant cell death) in human and/or
animal tumor cells, not sufficient to cause significant cell cycle arrest, and/or not
sufficient to produce measurable antitumor effect in a subject, e.g., a human subject.

25 Preferably, suramin is administered in an amount that results in a plasma concentration
ranging from about 0.1 to 100 microgram/ml, preferably about 1 to 85 microgram/ml,
more preferably, about 5 to 60 microgram/ml, even more preferably, about 10 to 50
microgram/ml, and most preferably, 15 to 45 microgram/ml, of the plasma
concentration.

30 Examples of proteins or peptide that may antagonize FGF activity include
antibodies, e.g., a monoclonal antibody or an antigen fragment thereof, as described
below. Altematively, the FGF antagonist is a fragment of the FGF molecule.
Preferably, the FGF fragment competes with an FGF molccule for binding (o the
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For exanple, an anti-FGF antibody can be produced by a variety of 290EC 2003
techni ques, 74 2 9 DEC 2003 WO 00/ 74634 PCTI USOQ 40103 i ncl udi ng

convent i | ocl onal antibody methodol ogy e.g., the stagdaides icC

cell hyb\?pgllnggﬁqon techni que of Kohler and MIstein (1975) Nature 256: 495.
Al t hough somatic cell hybridization procedures are preferred, in

princi pl epecQither ThEEPOR MRS nisPay I RABICHAE fSTRANE LoRah fRMrieadyr £an be

enpl oyed, e.g., viral or oncogenic 5 transformation of B | ynphocytes. The
pr ef er r edfragmemti thergef.em f or preparing hybridomas is the nurine system
Hybri doma production in the nouse is a very well- established procedure.

i muni zati on protocols and techniques for isolation of imunized

spl enocyt g5, f 0o bbian are known in the art. Fusion partners (e.g., nurine
nyel oma cells) "and fusion procedures are also known. 10 Human nonocl onal
anti bofli es ( mMABEspmgiasedipediciagar peptidedhatimay anteganszedspl petiviyanelude ed usi ng
transgenic mce carrying the conpl ete human i e systemrather than the
nouse sys ?‘é‘m(’d"ﬁﬂ’ &fo Mg%“?%ﬁﬂqﬁ’e@é’ ¢ FERSG R %%Hq' e humaD n‘?“?‘té’agw TH" he
anti gen Ofn JunediG8tng G Amsie thekdd fP PRURBIYIHY hefgtishal Aatbodees #hembnman mMAbs
with specific affinities for epitopes froma human protein (see, e

_ . e.g.,
Wod el abntitk@lyl rftoeenamplgniic hapsni apsbpdncandonrdesddy adudrdemapydhirhet al .

PCT publicatipn 10741; lLonberg et al ter iL.onal ji.cati on WO
07103028, TelyRe el Spairé oy SR ndpuh il SEPRLEL Y yaRBE O7 )
al. ( 1@94}ndﬂ§é,q{aﬁir@6§%§§§1§§%prisﬁ'geﬁﬂumhn heavgtchain. trdp3gdé Janblatiiphe ckanet .
7:13-21; Morrison, S.L. et al. (1994) Proc.. Natl. Acad. Sci. USA

91: 6851- 68863geBe ligssd AN snmgrtaliz Treantippdiforambes tipvanys15p4yPeson et

al . (1993) Proc.. L. A h. 3 - B ha4i € et al.

(1991) Eu%mjucﬁﬂﬁuﬁ(f’%%‘:’T@g%}%z&%ﬁ%‘I’cy)%\gl }%‘é‘ﬁt’ }%%Fglg Zafal so be

gener at ed Pafebhe tha@itheds ikaolG isotyphoTee astibvddiesdan he file length @fg., an

reconbi nant _DNA_t echnaol od(gib/. An al t rnaityi ve net hgd,da_rhg\e,[_féerre to gs t he

" conbi nat dgFhior sefed BRiROdY) Spfanmcivet RBY, AL BFE I IR (48 2 §8Rti fy and
25 i sqglat i f %gg% L _particular antigen specificity, and
can bgsut ﬁ(@é’d???f aSE uce r?rgg?é ongﬁ anti bodi es (for descriptions of

conbi natori al aflieRPdNtiHdIR BUinsEBFGE a8d FGPagt eymafercidlly {vh0&3¢, dddatn Nat | .
Acad. Sci. USA 86:5728; Huse et al. (1989) Science 246; 1275, and Ol andi

et al. (1989pad?hoesed athe mpbeds argejompysitions oSl 3nventipgkExamales of (1991)
koo, e o R el ISPyl e ol 0,0
i sol ated fH@mABnioHEBRIRASY tRRe nbOFA-8XBERY MougetyippheG2d; (bl Sigthade$ I, bone
Hallhes’ Orposly?gloer?ar{, }?Jsﬁeg’tr)tig;lagg ?_c’) gr?c!orégneslt’g?{%a]_r,?imi-bovine+anti-human,
polyclonal, host: rabbit, type 1gG.
Examples of antibodies to aFGF that are commercially available include: (a)
Sigma F 6162, anti-human, monoclonal, clone no. FB-8, host: mouse, type: 1gG1; (b)
Sigma F 5537, anti-human, polyclonal, host: rabbit, type: IgG; (c) Sigma F 3393, anti-
25 bovine, polyclonal, host: rabbit; (d) Oncogene PC15, anti-human, polyclonal, AB-1,
host: rabbit, type: 1gG; (e) Oncogene PC16, anti-human, polyclonal, AB-2, host: rabbit,
type: 1gG; () Oncogene GF22, anti-human, monoclonal, clone no. 3H3, AB-3, host:
mouse, type: 1gG1; (g) Oncogene GF23L, anti-human, monoclonal, clone no. 98, AB-4,
~ host: mouse, type: 1gG1; (h) Oncogene GF24, anti-human, monocional, clone no. 52,
30 AB-5, host: mouse, type: IgG2b; and (1) Oncogene pC194L, anti-human, polyclonal,
AB-6, host: goat, type: IgG.
Alternatively, the anti-FGF antibody can be made by methods known in the art.

For example, an anti-FGF antibody can be produced by a vanety of techniques,
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protocols (e.g.,,US. Patent No. 4,683202; Olandi, et al.(1989) Proc?90DEC 7003
Natl. Acad. Sci. 75 2 9 DEC 2043 WO 00/ 74634 PCT/ US00140103 USA

86: 3833- 3Bg hu/7aagtrv et al. (1989) Proc_ Natl. Acad. Sci. WeA&madids- 5732;
and Huse et al. (1989) Science 246: 1275-1281.) First-strand cDNA is

synt hesi zed using primers specific for the constant region of the heavy
chai n(s) andlugmghoatbertimakmanstiaial ahmgffdy mhabMogﬁsgV\ﬂidstaﬁlam sareat for the
si gnal sequence. Using varjable_ reg the variabl e regions

of “bot h hé&U)}?YéﬁélZIaI’@Thtecéﬁl&P%f59@1%?&‘)‘! MiTsistn CLoRBE N 856 4351 i lthouigh
mbi
combl nat | QB Aa%el) ngB, gaelm&ogggl;&pg%s;&eﬂ&cmﬁn difle, dir! 1B gRAIpuI ati on

in generatl 5g R plray” pac I 'gonuél eot' priners u

anpl i fi catgroducifg ﬁioﬁeabﬁalrm;abb@ comi tpuensioy b g @netat er @rcopeor por ate inosine
“at degenerate positions. Restriction endonuc| ease recizognl tion sequences

may al so Hensfermation af Bdymphecyiese s Ripiemed anymal sYSRMVYI I eRF®E | oni ng of
the ampl i itBRhabh-A0IERL duHR So¥CtRbrddnf prBicdh el MeMithskaadieg Jeame for

expressi on - gene y clo e | nmuni zat1 on-derive

anti body reapelitd gocaiune. benexpzassgtohy ol apdpuhaiquenfooisotiitapl ey packages,
preferably derlved from filamentous phage,, to f rman ané#)ody di.spl ay
library. ligeayniged sphenogiissifon UsaR REGEIOPS WohpTs 'és’%(‘ BYLEMStha U8t ows t he

sanpling gh Jigh dAHGH Vfﬁg,bﬁg?&c%@ur@esﬂeba%m%wpl ay libraries, rapid

sorting a I eac |n|ty eparation roun and easy isolation of the
anti bory gene fHamapumérfockabiirsibodies pacibapdsactddrmgaidet ltunam protegmgamrbei al |y

Recormbi narie PGS IR PEaC SYEk BT Al SRe Treb OB S R
Strat agenetgz?ﬁ' teahbld HERAE %cﬁc?@k #bonKidese ®AHspeREmic imdd08ied) withxgpl es of

met hods and reagents part| cularly anenable for use in generating a
vari egat edarmzten lof chyterdstsant aged to w@ﬂﬂye bahnwffscbme@rnte human rBABAMIS,  Ladner

| | u. S. 4 t | Publ t
ao aV\D 92/ P88 @ar}EB\}\ﬁ foerteppresqﬁ ef na r?a?‘eﬁfﬁ% ’[] 3;8%‘9 1’V\Du 9I1/C ?7|2(7)2

Wnter 8t Blemhiidfl Appliediwn Wﬂﬁbll.f@@GﬁQKumrﬁﬁét29{7£J.PC'lV@nklhmdneW Gal . 25
| nternati onal Publication No. WO 92! 15679; Breitli n%q% et al | nt er nati onal

Publ i cat i ofl/ 10@19?;/0@&%@‘ af/BrtsREpRa) Agpligption Wtoe?%g 1§h &Ry Bk i cation No.
WO 92/ 010417 ‘ rr% ﬂ&tﬁin 9%6%@ Qﬁ‘él O 'N Rubl i 139%%%1:)\@36%@58%/599690

Ladner et ern |on 2809; Fuchs et al
(1991) B oGIwhn.ql eyl 91987 Vakd? Zienkhy: 13921 Momsdrggm etHain( Y9R4) o dey

N e
I%r26 88%089§ualﬁoﬁ%yﬁp ?1@3) %oc (I\ﬂa?lg}}amp 1423 DA% 704 8B nfgefiak s al . (1992)
(1991) Eur J Immunol 21:1323-1326).
Monoclonal antibodies can also be generated by other methods known to those
skilled in the art of recombinant DNA technology. An altemative method, referred to
as the "combinatorial antibody display" method, has been developed to identify and
25 isolate antibody fragments having a particular antigen specificity, and can be utilized to
produce monoclonal antibodies {for descriptions of combinatorial antibody display see
e.g., Sastry et al. (1989) Proc. Natl. Acad. Sci. USA 86:5728; Huse et al. (1989) Science
246:1275; and Orlandi er al. (1989) Proc. Natl. Acad. Sci. USA 86:3833; Larrick ez al.
(1991), Biotechniques 11:152-156; Larrick e al. (1991), Methods: Companion to
30  Methods in Enzymology 2:106-110).
In an illustrative embodiment, RNA is isolated from B lymphocytes, for
example, peripheral blood cells, bone marrow, or spleen preparations, using standard

protocols (c.g., U.S. Patent No. 4,683,202: Orlandi, et a/.(1989) Proc. Natl. Acad. Sci.
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Nat|. Acad. Sci., USA 89:3576-3580; Garrad et al. (1991) Bi o/ Technol Oﬁg/DEC 7003
9:1373-1377; 76 2 9 D E C 2003 WD 00/ 74634 PCT/ USQ0/ 40103 Hoogenboom et

al . (199%b dyvgeACi d Res 19:4133-4137; and Barbas et al. (1984\shsfSe; Nat! .

Acad. Sg‘}l. USA 88: 7978-7982. In certain enbodi nents, the regi on domai ns

of heavy and |ight chains can be expressed on the sanme pol ypeptide, joined

by a flexislegd:3edee883 B Sa@i-efalS{198bEPLIIANAIFY cad SEL @3NESY: s 781873 h@ngCcFV
gene subsequentI?/ cloned into the desired expression vector or phage
a

genone. Ablugeres/al 1939 Eeiendanit: 137 SMABANT Birstystapd §PNA isgyphesiged paing48: 552-

554, | ete VH VL d i f. ti bod 1 Oi b | exi Ql
(Crva® Sor pammers sheaiicctar seonean £5 RS ey $nahRy 28R areh b Betag "o ch
can rendeiigﬁh&amﬁﬁ QK11 20 PRKREESOT aRadi gt SeiRBEd UBNARBASE r&fibh PCRY -

| sol ated sCFV antibodi es imunoreactive 10 with the antigen can
subseqienphnds thovandbit wgidnsod bathdieay vaekhightedring pegrmph fiash eadr alongser | n
t he subject nethod. On g d{' apltayed an. h@ ?urgar et grrrqandi ﬁgé.a%.r{)ackage
(e.qg., fil&uAi¥R Wﬁgmbﬁga yealed & apRITAEEY 1 Br ‘%fﬁ SCENA WM h the
target anikg8RinPihcRBRibfpackhg@MeEnigdnbaes@de priffersivdeft infamsinekatisal at e
packages that express an antibody having specificity for the target 15

anti gen. Nowbedle mayite WneusdiTiseenraals OF BECERPIAA INBHEAL degrnseate Bedlersed from

expr osal oesURur oo SeseisaPiHoE B HAINIE] e RRoRRLOREG T, C "

anti body meiheeuteaion tdr the gbnaffdfmhd amplifiar fregmemfimea vetet&i 8 can be made
according to nethods known to those in the art, e.g., nethods involving
scr eeni ng pre@teamingdyeading ramed@Re¥preRian. et al ., U.S. Patent 5,233, 409;

Ladner, R C.. ey A.conbfrarl 8hB0h sanfild fifithashle LbRVeo bRBFLORASO! L hese

i brari es can be us I'n sctreens to tarn I nding determ nant's that are
m neti cs ahnbbexpicksedtbyr apoptddtmnmifiaplay ek ages;) retrabdy dénveddremicul ar, the

Fv bi ndi f f ticul i hody.. ol ecul & int er act ith it
Larget || JHARCROESPRSsy 'S Grranior BrSLc ooy BTy i D-lr SrRpY PackaEsns,
hence ﬁé;i E:%t peE§a%é1nft9,{t a}(bk@]g}cé Mhnplihp e f badtigiee Shrivbi iy dPaispfayt he x

or X¢c¢ ) 1S the basis for protein engineering techniques known to
t hose wi t Hitshuits, rapnd sdrtingafter eaph airity soparahen pruodeind egey saladioniehtheconpri ses

t he bindi ng determ nants can.be obtained rom.antl ! (of
 nf or mat | GRUCBYY BSTRAR NG B SRRH Lt g T Ui e G pore
t hr ee- di MBA& BP BkneFhiingCiHALE Bishl9MbRAS [ e. N thdRitinascio Recdmiadakr RimghVR 30
studies or crytallographic data. See for exanple Bajorath, J. and S.
Sheriff, (49%¥ndy SPseinetasiogSor 2EP400-Furai the SnataGaedur/Z22, M BRage57;
Webst er Rees

At bodl- cHRBRR MG AIPESe. TSR, BXRTTPIER TEBTUEreR§ems particularly
amenable for use in generating a variegated antibody display library can be found in,
for example, Ladner er al. U.S. Patent No. 5,223,409; Kang er al. International
Publication No. WO 92/18619; Dower er al. International Publication No. WO
91/17271; Winter ef al. International Publication WO 92/20791; Markland er al.

25 Intemnational Publication No. WQ 92/15679; Breitling er al. International Publication
WO 93/01288; McCafferty er al. International Publication No. WO 92/01047; Garrard
et al. International Publication No. WO 92/09690; Ladner et al. International
Publication No. WO 90/02809; Fuchs er al. (1991) Bio/Technology 9:1370-1372; Hay

~etal (1992) Hum Antibody Hybridomas 3:81-85; Huse et al. {1989) Science 246:1275-

30  1281; Griffiths er al. (1993) EMBO J 12:725-734; Hawkins et al. (1992) J Mol Biol
226:889-896; Clackson et al. (1991) Nature 352:624-628; Gram et al. (1992) Proc.
Natl. Acad. Sci. USA 89:3576-3580; Garrad er al. (1991) Bio/Technology 9:1373-1377;
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Mol ecul ar Biol. 51, Antibody Engineering Protocols, Humana Press, éﬁt@%\am
NJ. pp 77 2 9 DEC 2003 WO 00/ 74634 PCTI US00/ 40103 17- 49; and Johns g:l
al. (1995) "Seghunt: A programto screen aligned nucleotide and am no acid
sequences","(D 0pi348¥t hods in Mol ecul ar Biol.51, op. cit., pp EEEUSQHIHEe
enbodi ment, a variegated peptide library is expressed by a popul ati on of

Al e efé?z'f;?g%aﬁﬁf“ Ciaer e WAL T R ER 6l g T ot

vari egat edypepj éﬂe&ql Bl 7d7kbfgRhi es, rapid sorting after each affinity
separation roun easy isolation of the pepti de-encodi ng gene from

purified displ ajh peakbgesedifepts| the \dregpbragorhaibs af hmymad light chiams candpe,
prokaryotic organis and viruseg, which c ified quickly, are
relati veI yexBEEsyed gn aﬁ\swgﬂ)@epaaw i Gt PRercr S angle higinyy
number %%-g@:ﬁ ari'rptl'tg)rsgff \f&‘ rgEﬁ‘@snﬁis@dﬁle%Yly RAMEAGRS tlﬁé@s#@@ exﬁr%smﬁ?‘%r%r

veget atl ve terial cell bacterial “spores, and nost preferably,
bacteri al Magasgesor(lesﬁs(geattrhl}y Desanbid uskiCaffeidnenar (1900 Napred4ib5invent i on

gLE?efég”;e%@éﬁwﬁéﬁﬁ ) Bl ity go&‘sincaﬁﬁﬁa%vsa?" i é“glqré%wﬁ@%w%’%ésl the
iﬁtsgmjeg t‘a’gf%\r{f??%%“s ozgn?cm%g |Se eglﬁ% me[%(r%gm r%%‘!frqgg%llsgﬁyacﬁ?neri C

ant i bodi espackage fuparbiceded almbmbgmli HEnii Dshlakbﬁl@lib’%mms frh@dndyactpreg. |
del et ng add| ng, or substituting port| ons .of the antihody. For. exanple,
od

an ant il ynbahﬁ piiep AR Pehseendy| bst fergulelsd iMpAgarpEsHBERl Prepagatigarer at i ng

a nonoval e Ay,grodi fication is within the scope of the
i nvention E% F‘gfrll%p‘go yc{l aor?tl body has at | east one antigen binding region

specific. 20 ChiOmee ici'ts;plmyeld;en fhenmunfacnHz Hsphl packagh alg.c §ilamentoys pchlagcberl C

ant i bodi es) can roduced b onbi nant DNA techni.q es kno the art
(oee Robi nihsranbody librany MgkRBtd WA I atken i RSB ¢ ep T U6 M PETF DB DR S50

Akira, et ?denhffél‘[@i@@l@ﬁ plagk£3t tha?‘@ 1§ Sibd@ A8y spbRINGYGH the Mrget

Eur opean Patent l'ication 171 ; Morrison et al., European Patent
Appl i cdbi oantige’h m,lexcxlembengehngtheasblepteﬂmnelpmbrtqambalreoﬁqyptqd(fmm tdre 25 WO

86/ 01533; No. 4,816,.567;

ot opean PABKY Pasie e e o tHedtos eMiim ad Syvdigie Gt efprefion
240:1041- 1Qé§brsH}‘éﬂarﬁla:cﬁlecorﬁﬁlgﬁﬁt)DNﬁﬂé@hm I. Acad. Sci. USA 84:3439-3443;
Liu et al. (1987 . I'munol . 139:3521- 3526; Sun et al. (1987) Proc. Natl.

Acad. Sci. USA @epe@fman@dmgwwm withthigh affipitigg fqr a Seaﬂaee PRIEN cg7b999- 1005;
R T e
by replxci Mll&ﬁﬂiée(ll::ﬁﬁeﬂfR Cher aFWU BaPatai erm@%haﬂwﬁHr,CRLCm:ﬂ ahpt SliPaent | vy
' nvolved | r’].i a()%tAS%ﬁnFExl'ﬂ?g’ the mvgt}gohdse?ltjllle\gg lhgpzfnes can be used in screens to obtain
binding determinants that are mimetics of the structural determinants of antibodies.
In particular, the Fv binding surface of a particular antibody molecule interacts
with its target ligand according to principles of protein-protein interactions, hence
25 sequence data for VH and VL (the latter of which may be of the k or A chain type) is
the basis for protein engineering techniques known to those with skill in the art.
Details of the protein surface that comprises the binding determinants can be obtained
from antibody sequence information, by a modeling procedure using previously
determined three-dimensional structures from other antibodies obtained from NMR
30 studies or crytallographic data. See for example Bajorath, J. and S. Sheriff, (1996)
Proteins: Struct., Funct., and Genet. 24, 152-157, Webster, D.M. and A. R. Rees
(1995) "Molecular modeling of antibody-combining sites" in S. Paul, Ed., Methods in

Molecular Biol. 51, Antibody Engineening Protocols, Humana Press, Totowa, NI, pp
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sequences from hyman Fv variabl e regions. General reviews of human} 2@dC 2003
chimeric 78 7 9 0 EC 2003 WD 00/ 74634 PCT/ US00140103 anti bodi es are

provi ded rrison, S. L. (1985) Science 229:1202-1207 agﬂr i, et al.
(1986) Bﬂgéggﬁﬁ#ﬁues 4:214. Those nethods include isolatin ,'ﬁéﬂﬁkﬂﬁgting,
and expressing the nucleic acid sequences that encode all or part of

i mmunogl obu j& F i a i " t : -1 1 ght
ool OO LR 5 sohBEd-obL B HEBRRTSEANe's 4585l A1 ahERYc Rfidd O

the art anfid dnfifo @x@ngeheencerny ibsfecohidaiimefbiédudm BidgER], opnciappp 1-GBL 1 bl 1 | a
anti body produci ng hybridoma. The reconbi nhant DNA encoding the chinefic
anti body, or frigmefmbohment a vaageaiebpenside IPHRAS $Rresehby a ppryaiomet

expressi on,. i i i.hodi Lygly be

o oduced By BRI IS PR AR IR AIRRABIR V| 056

Nat ure 40 chiprives a 3gGiem\BsttiRpathetampling dfO&B) labed emegated pedrodtAdispay
Beidler et al. (1988) J. I mmunol. 141:4053-4060. Al of the. CDI?S of a

par ti cul arlitrares rame sedmg afley card allpitysagratopround, padigdsydsolginn ¢idhe of a
non- human r . e q WL -

Cors. 1t 1 2P Pen ek SEMEE i S ek P e

bi ndi ng 15n0é.gt, peoltumpmstiv @redniams iabdayuses, whehken beemplibed quklansiebody can be

humani zed by any net hod, which is capabl e of repl.aci at | eas ortion
of 5 COR ofelaR R 4niaBIRAA 0 A7 Y BRI GHs 11 SEEAHDG A S SOl couftt body.
Wnter ,gesgf | Qe 0PBERerid) Gl BBAEZ AT

anti bo ?esﬁ%lggf%e&#g%g%%a?ggvgg%@gﬁfo?gﬁﬂﬁg?bne%eAplpl igcajtl? oneGB 2188638A) .
The 20 hunspor€DRsd st prefaratlly abasterial vivuses fespecrally ODRs vinasesly o wejmnutbEeot i de

site- directed nutagenesis. Al sq wthin the.scope of the i.nvention,are
chi meri c aRESHUABIA"ZEN aifﬁtcioﬂl?&?pg@ef h‘e ‘W\PEﬁukgﬁ’ed&Cf%e@S’é?ﬁqlﬁ%n%é'f:%fg Hve been
substit ut e%eir‘&%b?&s??s tertidl @ehplayhapRddek C Bhade, dispdyeligrariedard dempibee dbove.
anti bodi es have amno acid sugsti tutions in the framework region, 25 such
as to inprove biThditersn tmodifisdant irgeambipgit” axtthegy ds alpqinserdsddhineieant i body

havi ng use.CDORs, am naQ_aci Q. e f.r yagi on can be
r epl acégo V\Aa'["ﬁbclalline@ 5%%% %@?d&g&]ag%%f%gﬁgt a}l{qgﬁ%%lrd @gb%hgl ng p%g{lc'? ions in the
mouse  ant hhp@shaiesSVRizh habsbédnuhodifisd by ec. gndeeting addipg,cor substimetinpgparfions

humani zed anti bodies to the antigen _in sone instances. Antibodies in which
am no aci def Hevatibedn Berde@mplaengalipedyrande ’%%S#'E’hg@ﬂm&’r €MdErred to

herein as ?ggﬁ"kﬁ,itﬁ& géhtel'ﬁﬁgia%oggva%ntl ehififhdy 2 Ay IRGHiRiSatiohds within the scope

of the invention so long as the antibody has at least one antigen binding region specific.
20 Chimeric mouse-human monoclonal antibodies (i.e., chimeric antibodies) can
be produced by recombinant DNA techniques known in the art (see Robinson ez al.,
International Patent Publication PCT/US86/02269; Akira, et al., European Patent
Application 184,187; Taniguchi, M., European Patent Application 171,496; Mormison
et al., European Patent Application 173,494; Neuberger et al., International Application
25 WO 86/01533; Cabilly er al. U.S. Patent No. 4,816,567; Cabilly er af., European Patent
Application 125,023; Better e al. (1988) Science 240:1041-1043); Liueral. (1987)
Proc. Natl. Acad. Sci. USA 84:3439-3443; Liu et al. (1987) J. Immunol. 139:3521-
3526; Sun et al. (1987) Proc. Nail. Acad. Sci. USA 84:214-218; Nishimura ez al. (1987)
. Canc. Res. 47:999-1005; Wood er al. (1985) Nature 314:446-449; and Shaw et al.
30 (1988} J. Narl Cancer Inst. 80:1553-1559).
The chimeric antibody can be further humanized by replacing sequences of the
Fv variable region which are not directly involved in antigen binding with equivalent

sequences from human Fv variable regions. General reviews of humanized chimeric
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2 9 DEC 2003 WD 00/ 74634 PCT/ US00/ 40] 03 Cytotoxic Ageirts The FGF 79 (E{ 2003
antagoni st is preferably adm nistered in conbination.with at | east one

cyt ot oxi GuageRkess The termin combination” in this context nmeans that the
agents are  given substantially contenporaneously, either STTHP¥HEaHIsIy or
sequentially. If given 5 sequentially, at the onset of adm nistration of

t he secon i t 0 | raply.still

dot et abl S OR A rbURel by Mo eoh 8 L AP0 S R L L AP R RO e et

i s desiredi. AOBORRATRLighdiel:FGF dMibsgnRriinls imrchnleifIMsRY niaRigudthiNatd on
therapy with conventiagnal cancer chenotherapeutics. Conventional treatnent
regi mens fOPTEseRRARs BUClels agKleaBEncst Hiat engnds el or part gdummanegiobelin Fant i t unor

agents, ing [ I [ IS f S.+ 0l a gonbi nation
of two or ieroene CEnE R Mpors UERL MIRAPRARY  BFLBtsBu By
invol vej iavidaigi wélblkndven tdwhossekiéd mttht easihd, fonexdnigle.imiy bd sikine@R@npPr nore

ot her anti r age ) enpl ary conbi nati.on therapies include the use of
such agent.}sél‘ggf‘ a@&ﬁﬁbgg"d‘ﬁ’nggglﬂ&‘@w% YPRAarap| éhorasemipanyBNAc| udi ng but
not lim teed toQ. Eﬁr‘]ti t.ubul i nf. nt i m rotubul:he a?ent%,& g)g ., _paclitaxel,
Vincristi rdcofnaRReStmene iiRors oh CDERGPERr fan tisr Gk Eliaed dntg an
Docet axel )éppﬁ'ﬂﬁm@@fﬁ?_&@ﬁﬁl vectdrNSubbbie hemagiz8d amlim%%ﬁt@nexﬁ?ﬂlmwhpeci n,

ro I'n

i ri notecan hy chloride (e.g., Canptosar); topoisonerase I bitors,

e.g., doxdrmaBuesdhy EPBpadFidetionit byt dnk s . Fuhmes bi i §1986) Mammbi ci n,
t eni posj d : i i.rubi i r bar ong. . piroxantrone hydr | ori de;
20 ant |§¢ref3 a?ﬁ()'ll @I -t'gfsé,’r\g?’*f?yagf? flﬁcgi;bosé sr?gief’?e t H@tdr 5@(@5’,‘1&65”?@4 &fgﬁgﬁur i ne,

6- t hi oguanimpgunolf 141d4053baged. phosphat e, cytarabine (Ara-C), trinetrexate,
gentitabine, acivicin, alanosine, pyrazofurin, N Phosphoracetyl-L-Asparate

(PALA), pent ost Atligf the EDRsadianagiicidar sumanantibodiemry &g Tepdacse widdidenst ae

ar abi nosi . « i Ao ( i i yracil and
ftorafur) d&g{}ﬁ gg?@) E(Blu ﬁ%@x@?ﬁ’éi°ﬁ@f5%§?{§ret8§§5}§ Iﬁ%éu%%lﬁ%q ﬁgﬂen,o -

ti azof uri nhurark DRI Agisagdntsessarngto replasptiatnumber af ODRs aéquived duebingingt i n,

mtomycin C, _BCNU (e.gqg., .Carnustipe), nelphalan, thiotepa. busulfan,
chl or a%uc?ﬁt,he%Wé‘&ﬁ‘gép%b,co%déeé?%g%cﬁ@mﬁ osf am de phosphat e,

cycl ophosphani d i; ' o REW o :
ycl ophosp &n MtibbPYEI VLSIRAHzed BY A5 thet AL Llich lsﬁ:'aﬂé[?}r?éa ﬁf;’%ﬁ!:aﬂngnat

t
4-iporreanol ; agents acting via interfering wth signa
pat hway anleast aymrtiomiho@Ract 2 bumaeettdridyvath 2CHR dativiey dool 2npehoman 30

spi ronustin el danamy.ci ns, cytochal asins, ,depsipeptide; agnti-hornones,
oo T el Bl R Hesss by B diealty e T (o g,
Zol adex), #dtiHodMEs@€ the present invention ﬁUK Patent Application GB 21 88638A%. The

4' - cyano- 3- (4-fl uorophenyl su! phony]) - 2- hydr oxii- 2-methyl -3'-(tri
f 1 uor oAt hipiman 60K remabe rapdrced agdirmon-hurean CHRE bhing pHeomickegtidgsitd- a growt h

factor to g ahohilBtdpd
Also within the scope of the invention are chimeric and humanized antibodies tn
which specific amino acids have been substituted, deleted or added. In particular,
preferred humanized antibodies have amino acid substitutions in the framework region,
25  such as to improve binding to the antigen. For example, in a humanized antibody
having mouse CDRs, amino acids located in the human framework region can be
replaced with the amino acids Jocated at the corresponding positions in the mouse
antibody. Such substitutions are known to improve binding of humanized antibodies to
the antigen in some instances. Antibodies in which amino acids have been added,
30  deleted, or substituted are referred to herein as modified antibodies or altered

antibodies.
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80 2 9 QE C 2003 WO 00/ 74634 PCT/ US00/ 40103 receptor, e.g., Herceptin
anti-CD20 (Rituxan); interferons, e.g., interferon artpha i nt erferoh BEE 3008
i nterfero;:\bdg@gﬂg%aﬂl;J i nterl eukins, e.g., "interl eukin 2, interleukin 4,

i nterl euki necrosis factor s; and radi ati on. Exanpf&8is4/40103

addi ti onal agents that can be used in conbination with the FGF inhibitors

5 incl ude azat hi oprine, amnopterin, trimethoprin,
pyri met hamq}% pyr%rggﬁrgm m DDWP (2,4 diam no- 5(3 4' dichl orophenyl )6

met hy) pyri m di n&he Pﬁ}ﬂ@nta@@rﬁﬁaz pteFtraBRYn0hidl A Ein do@ﬁb‘i’ﬁﬂﬁﬁr\ﬁm aﬁﬁ%t one
di deazafol ate (CB3717), 10-ethyl-|0-deaza- am nopterin, deoxycytidine,

5- aza- cyt oSYWEXAF agintodheeermNia combinatiay| inghis ooniext mezns that the agdﬂmm— ara C,

N benenoy i ubaia N RS LBl 2P DU SRSt B 2°
procar bazi nﬁ]uenhaﬂigametﬂwjﬂml cefmldﬁﬂm(sthﬁdre@tam B&bnd E@ﬂgaurfﬁi iy fiRl @#Th@?wé PMW
pl atj num DACH, aziridi nyl benzoqui none (AZ

tetraplatin, oxaljplat
bl eonyci n, C?‘QPP%%WEMC@B still| defactapje ater ectpéqore@matwnsas@arsagwhaee

(El spar), g@m@gg@ées Q%}ggspar) Cl adrbine (leustatin), porfimer sodium
(Photofrin), anonofide, deoxyspergualin, dihydrolenperone, flavone acetic

acid, 15 galli ufonksaraple, thaﬁd}mmagmﬁ:hybaﬂ& ed o edrabindeor HvBHy willar ti cul ar
conbi nati ons_ of ..c ents can be, used degendlng on the type of

tlot OXi C arg
hyper prol i P& 19%*‘ §PRET §BrmpheRe G, (pverpyma ettpeal regrnengdpt icokemnia
radi ation, ahdfor dir @i AGEALUE FacidiRAbi utnBr SER RALIABS: Wik BREN ot her.

are often used to treat acute |eukem as: vincristine, pr’e ni SONE,
met hot r ex atWnonRactesit Bpiers, nea combimpho of vanoideoreXtY thesd agyritar abi ne. | n

chroni c | eukem for bi ne, usul f nmel phal an and

chl orambuci| ca OBS"%@&?’E Sﬁ‘@ﬁ%ﬂﬂ%ﬁ?@}t‘aw"q g E‘gcﬂﬁ%rt to the usqpf 34 deasbn of
pacl i t axel opo#GFARARMOALINE or or@ohRFRNBhbP R s, %’&Eﬁtﬁrﬁ?'ceﬁlb%%oﬁ' splatin
is used. In hornone refractory prostate cancer, a conbination o

estranust i MerghespRde thamese of andt ageatsars, age thebineatessnibed indPebde BbElow) and

ket ocongzol astat, 5 _Dbr.ea ance a conbi nati on of
cycl opﬂgsphlgﬂﬁ(gnél E%ﬁ’)‘%r‘%f&éﬁ% %&?@qﬁmg%ff?ﬁ%’ f ?gsen{suggﬂpa B#X&dvanced
breast caneffcristiad, vwﬂﬁsmp,r\&ﬁmmet hig o/ aeste AN QMR etalel) CROPLIkEALIQN Of
an anti-Her2/neu anti body (e.g., Herceptin) and Clmygl atin is used. For

advanced of ‘%‘P‘é&fﬁaﬁgemé’SlCG?ré@ﬁ'é'P‘%]aﬁ%ﬁ“mﬁe%rhYﬁ Joswe 6¢.25 Gampbasatyt aci |
and 'eUCOYaSCHdl% ctadé ?ﬁm:tg}%drs Qf tJb‘?(o?tﬁﬂ ﬁnétb ﬁ'{ﬁtom‘;ﬁrﬁfb e d %&5’8‘3’? ar e

hi ghly toxi ten pati en
treat nent; ldaxgmpmusentdwrdapg/ms:snba%drubmrt Ifr&rbapb@aﬂp&exidmhe uphﬁisloﬁu@r y

P I M AR T AR TING I BTN NOOVE T
di sorders. fluf@fabR%aMkhatd) e Platabfles Alrs-Cl)! fRtRdx e ! fenRadabiner QWiagi | -
alanosine, pyrazofurin, N-Phosphoracetyl-L-Asparate (PALA), pentostatin,
5-azacitidine, 5-Aza-2'-deoxycytidine, adenosine arabinoside (Ara-A), cladribine,
ftorafur, UFT (combination of uracil and ftorafur), 5-fluoro-2’-deoxyuridine, 5'-deoxy-
25  5-fluorouridine, tiazofurin; alkylating agents, e.g., cisplatin, carboplatin, oxaliplatin,
mitomycin C, BCNU (e.g., Carmustine), melphalan, thiotepa. busulfan, chlorambucil,
plicamycin, dacarbazine, ifosfamide phosphate, cyclophosphamide, nitrogen mustard,
uracil mustard, pipobroman, 4-ipomeanol; agents acting via interfering with signal
' transduction pathway an/or yet-unknown action mechanisms, e.g., dihydrolenperone,
30  spiromustine, geldanamycins, cytochalasins, depsipeptide; anti-hormones, e.g.,
leuprolide (e.g., Lupron), ketoconazole, tamoxifen, goserelin (e.g., Zoladex), flutamide,
4'-cyano-3-(4-flucrophenylsulphonyl)-2-hydroxy-2-methyl-3"-(trifluoromethyl)

propionanilide; agents that inhibit the binding of a growth factor to a growth factor
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81 2 9 0 E C 2003 WO 00/ 74634 PCTI USOO 40103 Treatnent can be initi :i}gﬂ
with small er dosages that are | ess than the opti num  dose of the ag EC 7003
Thereaft g1 o dosage shoul d be increased by small incre ti t he
opti nmum efq eO(/:‘}tz%tfnder the circunstances |I's reached. For cgﬁéﬁr"?@ 3the
total daily dosage may be divided and adm nistered in portions duning the

day if de i 1 i nd a
Pr ophyl ac?%{:egﬁr éa%f ?ect @g%ght??%%%{aﬁgdhééﬁg tg’né'gg{t %Bﬁ%{ o% or a
cyt ot oxi cuagxe‘eﬂon|bstaexrmmﬁdmdghmmaarxyerﬂmkmsabguhmerlmmqn 0] inkdripuin per kil ogram

of body wei ght per_da / kg/ day) to about 100 ny/ kg/day. Conpounds which
are deterr‘ﬁt%@%“ ’E)l%'e‘“é’loﬁé r?ﬁ)éf Qfsat"ﬁ’é‘rﬂﬁhé\}‘é‘htlon or treatment of tunors

or for the pr e\E%H 3 &%d&lfl%%lr%@ﬁts%alQgﬁ'b?ﬂséaylﬂ(%%mbmilfgﬁ@gﬂ \ﬁl%es blr}hlbl ors

di sorders in anlnals e.g., dogs, rodents g., Ssee
may al $0 lna:ludaaelﬁ)tdroxymrea; ezt lmepting fantinoywesn, itnmisthwans, pyfhostbamie, padtréxin, he

art of tr n..h ns, w || w, .based data obtained in
ani mal Eﬁ#l@@’g@t#@%& aé]gn‘g' ﬁ%‘m"é“@?ga‘&my %’W?F’I grﬁt g‘? the conpound to
hunmans. | i BQPREPAhydEdTBlatOSRER parpd -5 BUdiBeRh 1ol A8 (T BB LT 21 4-Cthyl-NoRAdERNS i S
expected to be si mlar to that in animals, when adjusted fof 15 body

surface amrBEANOMRIR CdeP¥eyTidineof- aaﬂ-@ﬁéii'aﬁé[?blr@aIdFyN palotifoyearftid’ uamO am)unt

and a pr h | act effecti tunpe. amuynt o i.bi

Cyt ot ox) ¢ BBRA G B blEhb C C AR B SRl B M Ul e
"at t end ngnahxnmes:tr&nm)on aihe:th)dcbsag&m @tﬂf}bt@ﬁ:t(&t&ﬂ icBlbreteedia] figcaibeding he

requi rements of the atlent the severit 20 the condition being treated

and the pélfeﬁreahaweégew %r%ﬂéwpsy ¥h>1%maléﬂéw’rﬁl’m4h@ teHarlapsexabalaspnber
of fact ol pIA nE N, J% %Bﬁ APg), QJléd?hfd;@Q?n)}sBHXém 8. iBYmPAGh,

limted t e specific stlc eop ‘astic céll Tnv

phar mac od;pma}mmycch aspa(agmass (Ele;sar);fpegma]pgasa G@mhmar)agmman dien$tstimmp per founot
route of ad i

sired tine ur.s treatment; the species
o " e Sofg BrpBBL amofiad ShehEpeish i, S STeerdfee Brrte st
i nvol ve; g%ahﬁnﬁ’ﬁﬁfa@@ aRé héb{an{é”lY}Q!eﬂéG:H?ﬂ:Et&{mé (empeverity of the disease; the
response of the individual patient; the particular conpound adm ni stered;

t he node of ad rﬂamsxlarmatlpnmfmdamuq mnﬂsm@tyb@ hsadatepending pu sheotype he

preparatio admi t t.nhe dose fen, sel ecte

Ponour rent VY BARHIIERALE BobE e WG GE T Bt RobBRnubh o it me

5, 427, 916, fofllowirgxatgy, &sua@l@Sﬁ tbrlﬂbﬁlaﬁﬁﬁsh@ﬁh eadh cﬁﬂerpir@dﬂﬁeh uBg fohtfeat acute
effectiveness of anti neoplastic therapy in individual patients. In one
embodi mentleukeryag VarEsting, RUESHSOBR @ﬂhﬁée’t“ﬁafnef‘?i’@‘%@&l%ﬁ@ hegahamids nes t he

turor ’JG?e'lﬁfdt IyYArLB/iné Ol drt@ EREMAY FHexambRUBud DM A WS FA) St DFCF

| evel
and chlorambucil can be used in combination. In lung cancer, a combination of

paclitaxel and ﬁarbop]atin, or a combination of gemcitabine and cisplatin is used. In
hormone refractory prostate cancer, a combination of estramustinc phosphate and
taxotere or a combination of doxorubicin and ketoconazole is used. For metastatic

25 breast cancer, a combination of cyclophosphamide, doxorubicin and 5-fluorouracil is
used. For advanced breast cancer that overexpresses the HER2/neu oncogene, a
combination of an anti-Her2/neu antibody (e.g., Herceptin) and cisplatin 1s used. For
advanced or metastatic colorectal cancer, a combination of 5-fluorouracil and
leucovornn is used. All of the conventional anticancer drugs are highly toxic and tend to

30 make patients quite 1l} while undergoing treatment; vigorous therapy is bascd on the
premise that unless every cancer cell is destroyed, the residual cells will multiply and
cause a relapse. Cytotoxic agents are also used to treat benign hyperplasia disorders.

For example, psonasis is treated with 5-fluorouracil.
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nodality, e.g., a 81 2 9 DEC 2003 WD 00( 74634 PCT/ USOQO 40103 partic@l al?

anti cancewdgogatizent , or a dosage thereof, based on the | epetnebodotss
expression. Anot her aspect of the present invention accordingly relates to
kits for carrying out the conmbined adm nistration of the FGF

ant agoni st / agoniTs¢atmetiticantbleanitiateelrajle smalder dosagmspion poslesd thaw tre eptibadh nent |

the kit conprises an FGE ant agoni st/ agoni st fornmul ated i n_a pharmaceuti cal
carrier, afgeeal th%&%ﬁﬂ*-ﬁ@ﬂf&ﬁﬁ e Ss%ewﬂlfdrlaﬁ‘ﬁﬁqeaifé yamalgngrepispise! i n

one or mrﬁneﬁ%@ﬂ{nﬁﬁ BB ANARE Bllch e BinsRhERAE ALLRAS - FIPRBAVEM &I lﬁg('tacg‘.al daily

Conposi tions I n anot her aspect, the present invention provi

phar maceut deslgt maydeehvabl end admpostetddon postiving dunngpheidsg 1bdesired. A

t herapeutigal | y-effect t of at | t FGE i st./ i st,
f or il abed CEREEHEAVATIR TS 03 LRSE et 10t PIOREY RBL AT REAHITIT &

phar maceut h&aluhio fAARRE MG S al §id18Yic abBuds elffcfeans odyardirdbamnt; as
described in detail below, the pharmaceutical 15 conpoSitions of the

i nventi on maligpem ppekiledram didody ivet gl peodayadng/kg/deylapiabeuti IW0gog/kg/dapr

liquid form in¢luding,those adapted. for the. followng: (a).oral

adni ni stration, a"S?P‘)“gQ%‘r‘f%rCz‘, arﬁﬁg‘ﬁgﬁ&?g(t%é%%gﬁcgwg?orn@gPg’é’ﬁé%%orsoI utions or
suspensi ongkatniedbbLiutnorP ot By eBe prePONKLRT &, treg{raett log 5eniFﬁ59@eaprdmwﬁthws h,
hydrogel s; (b) parenteral adm nistration, for example, by subcutaneous,

i nt r aml&cudiserdsrs inanimasn®8s dpa. sedandnless. st Hic xampiesebelavhmaytadsg e

solution o J Lo I.t: LLy 1.0j 8L Aatd : -

"t rapor i ¢ Rk BfERlBt ol A AL RO SPURL AU o frding tamonin

i nstillati @amahivilakheebasedopon gierdatd ainainédi)n animbl aodigs theadhsags atdr at i on,
e.g., intraprostatical adm nistration, ( topical application, . for
exanpl e, asoye &f admmBiavoRGHh thororappund tagﬁnﬁ%ﬁ pgep éEé‘?& sagg gnd route of

i ntravagi n e LT AR -@gm' ' k; Xt HESePloY
cream foa?ﬁhmglﬁgfr%%s}ﬁggg%?tg ())ry; eg‘ﬂgégéﬁ%él?ﬂgagd;@gﬁﬁ forﬁg’x\g]%rrcbnlaae, as gn

aqueousl saebodpkurfideposonal preparation or solid particles containing the
agent(s). In vitro assays d.ani mal. studies as described in, the Exanples
below, or an a ﬁ?@?’ﬂ?‘?%&nﬂtW@Faé’{sbt_w(azl?’ge%l,cmd‘fefq“”é'?‘_f'ﬂ%r WOUNERLE of cells or
ani mal  usegloMAfadiitalnpEectiVe af8iuPidT anounlof £FGBGANIBRoANE W ioLaE agdif chiF-

ant agoni st /agoni st and/ or %ot oxi ¢ agent, 30 or conbi nations thereof The

or di nar i | y bskeadibomadet bysthe phyysiciansa veerinamandths ' spendipg cliniggnnt Te each
0l vidual Eomound U8 SORRFLASuH Mookl 16 ALIETRICL NGy
can be apedht BondiesehdthE Gexbe ahe the hietiqtiregemtenmpenjlsyal. dn'defetenting the
amount” Ordotsg,ea r?u%éér%ltj“lf:?crtors are considered by the attending clinician, including, but not
limited to: the specific hyperplastic/neoplastic cell involved; pharmacodynamic
characteristics of the particular agent and its mode and route of administration; the
desired time course of treatment; the species of mammal, its size, age, and general
25  health; the specific disease involved; the degree of or involvement or the severity of the
disease; the response of the individual patient; the particular compound administered,
the mode of administration; the bioavailability characteristics of the preparation
administered; the dose regimen selected; the kind of concurrent treatment; and other
relevant circumstances. U.S. Patent 5,427,916, for exampie, describes method for
30 predicting the effectiveness of antineoplastic therapy in individual patients. In one
embodiment, the present invention shows that the bFGF level determines the tumor

sensitivity to anticancer agents, thus indicating the use of bFGF level in tumors for

therapeutic decision making, including the sclection of a therapeutic modality, .8, &
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regi men of admnistration also can affect what constitutes an effectlve
anount. As described, FG- antagoni st/agoni st can be admnistered to the
subj ect WA W746Y, si mul taneously with, or after the adm ni B¥FHSPBHIGY the
ot her cytotoxic agent(s). Further, several di vi ded dosages, as well as
staggered 5 dosages, can be adm ni st ered, dai é% sequentl or the dose
can be pr 8picniasARIGapcer FraiBgle @ 8logsc thgeely Pavdiond it leveke H?ﬁl*h

exi genci esx Rk t herapeutic situation. The phrase "pharnaceutically
accept abl e S enpl oyed herein to refer to those FGF antagoni st/ agoni st
and/ or cytot oxMmanlmratpeccoﬁthmslreseorusnvemmrmcnondgwgmnehates:torlqitsdndsarr)angi/ or

dosage forns which.are, within the s sound nedigal ,10 jud mant
suitabl e PB‘r‘h6§8“ibwe@(ﬂ4PHE‘tS“€\ﬁl?%°ﬁHE%ﬁq:e RO SR @b?ﬁ'?agtﬂs U el s

W t houts e>68ﬁl§ahe{cﬁ tIR’éhE'cﬁﬂbodin'iérhttﬁ& kRRonphk& B IGF aﬁfagmafagemspt her probl em
or conplication, conmmensurate with a reasonabl e bene /risk ratio. The

phrase " plienmdatedin & phirynaseae! edstier, and al ksast oas cyistokihirges!, fomedaied as

pharmaceutical |.y-accept abl e mat ertl alha }eonr I vehl cle, such as a
|iquid or 3BRNOPHteq B Grie qrapOTe 3FRATAR P! %&%C"E‘n“é‘rl.f’ PEBIV®ht or encapsul ating
material, involved in carrying or transporting the subject chemcal from

one organ, or portion of the body, to another organ, or portion of the
body. EacHPh@amai:micw‘L@QmMm%cept able" in the sense of being conpatible

with the Otsgﬁ; Ié)%gﬂ@g%%?’%?l tpé?ﬁen{ mvvn\%]’u A Ir8v1clgs é;a@x%lcéum:ﬁiw 9&%pltaglet he

pati enlt can S

phar maceutehgpobitioas ahaRhfpriza althaiseutitalipeffedae afdhinsofgaicst SACHGRS
| act ose, gl ucose and sucrose; (b) starches,  such as corn starch and potato

starch; (@ntagenistipgenist, wraulated taastheravity B Withowt 9t FastamgicHiatons ABEy IR hy |
cel lul ose,_;eth | ose acetate; (d owder ed tragacanth;
C5) e B el pagapetanRdy | oo seetate: (9 ¢ 9

exci pients, such as cocoa butter and
suppository wepkesprefedned Qiﬂb@dirﬁmrﬁsahscpﬁ:&dlim daiail bcbcwr, tltmﬂmadamulipals af f | owner

oil, sesane oil, oI|ve Qil, 25 com oi so ycol s, such
as proby! evargsiions of the )‘“Y}’(B‘l“?BI"%aYrECLFé’ﬁC‘é ‘? for ag’BF\é Tl n‘Prﬁ‘Fl'f'ﬁtol and

pol yet hyl G‘c?q E&' fo?llnr irdchidi %%Eéada%%rfoﬁﬁw%ﬂ%bmgl @251%] ﬁdﬁﬂmrﬁ?améh fopur at e;

(m agar; I'ng agents, such as nagnesi um hydr oxi de and al um num
hydr oxi de; exaniplgldginches (aguabus (op)lomqunStﬁlne@nwva:tsewcnﬁlqyw)l wbletmbeluses, i ne;

(r) R nger's, soluti Q | utions;
and (u) otiffEyd eﬁ%rgr%b‘?etso&%si‘)sc@ﬁﬂ%ﬁag# gwg h%)é’g‘ "&Q{] éP ?{H&g ar(ﬁaceutl cal
formul at i afGmpeHh U8 ASRBLS, intr@&ftdcaiak bﬁfxﬁraaﬂibuls Ud?édtﬂ)aﬁik Sfor sxtttiplasa sodi um
| auryl sulfate and magnesium stearate, .as_ well as coloring. agents, release

agent s20 ¢ caterilegohiOn 08 SUSPARBERSHE HGITacavity GAIMRISIE PN g2 8-, Intraperitoneal
instillation, intravesical (i.e., urinary bladder) instillation, intrathecal administration, (d)

intraorgan administration, e.g., intraprostatical administration, (e) topical application,
for example, as 2 cream, ointment or spray applied to the skin; (f) intravaginal or
intrarectal administration, for example, as a pessary, cream, foam, enema, suppository;

25 or (g) aerosol, for example, as an aqueous aerosol, liposomal preparation or solid
particles containing the agent(s).

In vitro assays and animal studies as described in the Examples below, or an
assay similar thereto (e.g., differing in choice of cells or animal used) can be used to
determine an "effective amount™ of the FGF antagonist/agonist and/or cytotoxic agent,

30  or combinations thereof. The ordinarily skilled artisan would select an appropriate
amount of each individual compound in the combination for use in the aforementioned
assays or similar assays. Changes in cell activity or cell proliferation can be used to

determine whether the selected amounts arc "cffective amount” for the particular
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2 9 O EC 2003 WQ 00/ 74634 PCT/ USOQ 40103 perfuni ng agents, preservati Q&sDEC 2003
and antioxi dants can also be present in the conpositions. Exanples of

phar rracewd'&)g,l" Y- accept abl e antioxi dants include: (a) wat CT@@W‘RI‘@
anti oxi dants, such as ascorbic acid, cysteine hydrochloride;, sodium

bisulfate, 5 sodiumnetabisulfite, sodiumsulfite and the like; (b)

oi | -sol ub | 0X c CRILPY, P, (=Tl
hydroxyan#%gﬁégkgﬁgéﬁhﬁ?wﬁte @Ec roﬁ?’? o‘{]nﬁgﬁéel 8%%‘%%0 cgﬁrggf!s?hl n,t propyl
gal | ate, abptiautto@opiicnnie anamat.t Aedesickibed, AleF fpgorettalonikedanttieng agent s,

such as citric acid, ethylenediam ne tetraacetic acid (EDTA),. sorbitol,
tartaric AémistersAde EECH BN toaﬁﬂ“”ﬁ‘ﬁ%equislr%/e‘f"”li’(j“égﬁbé@i"’gf‘%ﬂiétr?:‘lﬂﬂ i ni ng

the FG- 2HAaRK ShdBIR Yol ANFLR S ¥EREMEIGd PN as WER aPLESENEd | NVent i on
may conveniently~“be presented in unit dosage fornT The ampunt of active

i ngr edSentosdges, tas &n alminewbiddzd ywir sbguentalty, ioe thendese cérabe propprivgalde a
single dosage formw || vary. depending upon the hgst bej.ng treated, the
parti cul al‘"cﬁ’%&@g i dcc&%“r?ﬁ’m?%l%é‘taf%ﬁ?y ‘&%éﬁggﬁ"‘?'fﬁ, Otgtll]f:a&fang‘éc _%HH‘&PEU_ per cent,
this dosage wi It rapge “hraMatoualnyhedpRBle”G8Bhpldc@REdin BirBRE ¥s hobe
percent of active 'ingredient, preferably from agout 5 per cent to about 70

per cent, FGisintagosiefagbhigt 4nddom cabwiotic B@empesonemsitiang cojeming3®icher cent .
Conposi tions of helécL[nv nt i o? Sui tabllge for ortﬁl admi Ei St rdatié)n may be in
the for m*BFPEUNSURULOT CUeRE @,“Sﬁ’f]}lf arcy Wity e s¢ape of SRUNCIHETRY a f1 avor ed
basi s,10US Yl dr¥er? Gufidble T6LuRNH cB8@EH WitRthelt[sHGRGTHulhan bERRE eA® anigfadnul es,
hydrogel s; or as a solution or a suspension in an aqueous Or non-aqueous

liquid, omwitioubexassdivé roxiatye miationaaliargicmesponse, pbr glirtprebignseion, or as an
elixir or syr .or as pastilles (usin i nert. pbase, such as gelatin and
gl ycerin, °8¥’P§E%‘P&&°‘8HE€“3%YSL%‘??Sé“f?a?‘%#’ﬁ"g%e"ﬁﬁﬁ’{’ﬁwg’ﬁes and the Iike, each
containing a preggieidipREmATeuall9faceeptdbie aditiaganivséd geininsdanaad/ or

cytotoxic agent 25 as an active ir_lg}redi ent. A conpound nay al so be .
adni ni st emddrrageenti¢alysascepipliematenal ofompesyios orMshisly, pushs adignid o s1dof t he

i nventjion r al. adm ni stratjo : j | : ees,
powderllss,O d.{‘lgﬁu‘ﬁlé' flt’ ﬁi}‘apbeaglsgﬂ;gﬁtd& te&é?{%ﬁl&}?@ Wa&%ﬂg? ??/lgeclpir?géragmng@gi s m xed
Wi th one QfanEpdreing ey subfRUthaBichlVran oapbafah corgrirtiores She body) tasnabeli um
citrate or 30 dicalcium pho%g,hate. In the case of capsules, tablets and
pills, thergahoraeaienafdheb n&%h@%“ﬁ‘é&b%@%’é@ﬁ%rlpé]&e 0% e P5iB8 agent s.

o AR B b o 05 e
Some examples of materials which can serve as pharmaceutically-acceptable carriers

20 include: (a) sugars, such as lactose., glucose and sucrose; (b) starches, such as con
starch and potato starch; (c) cellulose, and its derivatives, such as sodium
carboxymethy! cellulose, ethyl cellulose and cellulose acetate; (d) powdered tragacanth;
(e) malt; (f) gelatin; (g) 1alc; (h) excipients, such as cocoa butter and suppository
waxes; (i) oils, such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil,

25 comn oil and soybean oil; (j) glycols, such as propylene glycol; (k) polyols, such as
glycerin, sorbitol, mannitol and polyethylene glycol; (1) esters, such as ethyl oleate and
ethyl laurate; (m) agar; (n) buffering agents, such as magnesium hydroxide and
aluminum hydroxide; (o) alginic acid; (p) pyrogen-free water; (q) isotonic saline; (r)
Ringer's solution; (s) ethyl alcohol; (t) phosphate buffer solutions; and (u) other non-

36 toxic compatible substances employed in pharmaceutical formulations. Wetting agents,

emulsifiers and lubricants, such as sodium lauryl sulfate and magnesium stearate, as

well as coloring agents, release agents, coating agents, sweetening, flavoring and
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WO 00/ 74634 PCT/ US00/ 40103 exci pients as |actose or-m |k sugars, as wqggg[gmu}
hi gh nol ecul ar wei ght poI yethyl ene glycols and the like. The tablets,

ot her sokyglpglpgape fornms of the pharmaceutical conpositi onﬁcp,ijsoﬁ,mopresent

i nvention, such as dragees, capsules, pills, granules and hydrogels, may 5
optionally be scored or prepared with coatings and shells, such as enteric

coati ngs Refurhi et ptdseBat Wl dndleRtivridams thealph be pmeutmﬂ&l formul ating
art. They nmay also be formulated so as to provide slow or controlled
rel ease ofconpgsaions.ve i ngredi ent therein using, for exanple,

hydr oxypropy! ﬁ%l%ﬁ #pLH scchncaygwac@%a@ %aahh@ﬁ&r}cﬂmr@a\jwﬁa‘% the

desired rel eas 0SOMNes nanopartlcles

hydr ogel s sokfblaatdRidams; smmeisaﬁmc%ey cmmnbaymanlohde,eddm bisalfalexanpl e,
filtration through a bacteria-retaining filte i ncor porating
steri | i%i rgdagemetabisyl ftsesodgimsefileing i é‘kgo(lt’D aﬂ sg H%ﬁéﬁ"f)?ﬁtslﬁgtsmcer@%an be

di ssol ved _in i r

i mredi at elaﬁc ?;&aé&ﬁgg@ﬁﬁﬁgééglgﬁ?@aﬂ%}%%n(?ﬁ 2 bg lsd(t)é?io}gﬁﬁr@ﬁltﬂueﬁ'@ tai'n
opaci fyi ngeagﬁmt;&opﬁcganw fdsha)focaptwupasd thedrketkmjt(c) imetal r:hzélaataxsgagdmes acti ve
ingredient(s) 15 only, ref_erentlall N t ai rtion of, th

gast r oi nt &SP ARFITRG %thi ot F@l‘?&‘i“f’?‘c‘f"‘ﬁc fc a&lﬂ@}g‘g& ﬁ&&o cus of
enbeddi ngéﬁl% tdcﬁ)@s‘mmeqlﬂ(ccan be used include polyneric substances and

waxes. ive I ngredient can also be in mcro- encapsulated form if
appr optd at e, wi Compostions soptaniof theEGhbotagonieidagonisbahdarciypitencsigent efui d

dosage for for qgral adm nistrat.io f the on t/a ni st 2

and/ or cyttgg BR?SE“tdB‘é‘?W‘OBF“"tYh@“VFR)EW& @?‘lprcf‘@‘ﬂj(?: uﬁlﬂaar%%ﬁce@ F?mé’é]&gpt abl e
enul si ons, ¢ J}iGE BERRHiSk Weh S8 B doMbinedSWRRQREHRAMmateF Al tuq&oamaa £hibglers. 10
addition to the active ingredient, the |iquid dosage fornms may contain

i nert di | ulnsage fommeil yary Sependimgtupen thg host beipp treated fibe pakiawidr Blodgef er or

ot her sol vents Iub I|2| S

al cohol , @@‘b’?lfﬁ? 8?1%? ES{}S gﬂ% %{I s 4052 ;{%Ql l%'ggnzy?{J al cohol ,
25 bengyl ilﬁs'ili@%Eﬁcen@i&ﬂiﬂuﬁﬂﬂiegﬂ-x}iﬁé)berc&nt&rfhuﬁ\yd mged@hy@oéfgraely Borfi about
partl cul ar, cottonseed, groundnut, caqrn, castor and sesane

rm
oi I's), glyzeemsent toeﬁhoah%P@f%F‘ymoéF pISERERDLY %@dﬂ ?é’t“ ¥8W &gl Spc‘thoé“ AR atty
acid esters _of sorbitan, and m xtures thereof. Suspensions, in addition to
the active*FGF ant agoni st/agoni st and/or cytotoxic agent may contain
suspendi ng agenCsmpssitibag oftkaimiestioresiitkle fat el adosistatigh malydeholtss 30
pol yoxyet hyl ene sorbl tol ~and | t an est er?us. m C{locrécit al line eI | ul ose,

al um num FpsYIeRe C290E1 B‘ﬁ?*tté letgylozengss 7% ‘é?’ﬂshumbarln d m xtures
thereohg ERASABGAUEAGRLr ﬁ:@mﬁﬁhf bewae dgrﬁﬁ'lﬂci Ry&dEEebrfaeh sbRfioalor@r

vaginal admnistration may be presented as a suppository, which nay be
prepar ed byuspendionyind8 aqueous or non-aqueous liquid, or as an o1l-in-water or water-1n-oil
liquid emulsion, or as an elixir or syrup, or as pastilles (using an inert base, such as
gelatin and glycerin, or sucrose and acacia), and/or as mouthwashes and the like, each
containing a predetermined amount of a FGF antagonist/agonist and/or cytotoxic agent
25  as an active ingredient. A compound may also be administered as a bolus, electuary or
paste.

In solid dosage forms of the invention for oral administration (capsules, tablets,
pills, dragees, powders, granules, hydrogels and the like), the active ingredient is mixed
with one or more pharmaceutically-acceptable carriers, such as sodium citrate or

30 dicalcium phosphate. In the case of capsules, tablets and pills, the pharmaceutical
compositions may also comprise buffering agents. Solid compositions of a similar type

may also be employed as fillers in soft and hard-filled gelatin capsules using such
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and/ or cytotoxic agent with one or nore suitable nonirritating exci 3i fs

or carri @i odrRe¥y i sing, for exanple, cocoa butter, polyethylgne,,2hus0!, a
suppository wax or a salicylate, and which is solid at roomtenperature,

but liquid at body tenperature and, therefore, will nelt in the rectumor

vagi nal  cRyLibYen®d 1a@0EEbSRATIR sh@@rs,%?xb&?a@ﬁigﬁﬁnqlmqaﬁéiéﬂt%ye@ﬁylfeﬁke pr esent
i nvention which are suitable for vaginal adm nistration also i'nclude

pessari es gly@mtpowsthe dikeans, gel s, pastes, foans or spray fornulations

contai ning such.carriers as. are known in the art to be ropriate. sage
Forme for the. B olefind Pt Sutl & e rinar i risfmareofE @iy Bhfons o7
ant agoni sthagRRER in oA suel la0dPagees, 2apdes, PRIsUsianPeYERT By dro g¥ia Y Say

oi ntments, pastes, creans, lotions, gels, solutions, patches and

i nhal arft s.optinpaliché scor¢d@pr praparad snihsaoahgehant shghsi/sueh esanieoxeaatiageand nay be
m xed under, steri.le c Ltions.Wth a anmaceuti.cal |l ¥ acce ahl e

N e A e E O A
required. famiRRAdQLNAE 8 PicSHddAsas cofilr RBrefiask GBhE 28R iAgRHRNMhetdin
addition to FGF antagoni st/ agoni st and/ or cytotoxic agent, excipients,

such as anisimg, ferregamelg hagiox ypmpyimethyl eeliviger s varpmgareparyonstogretide

benton t edne SRR RObIAPINE R R e o Bk lomaetblra ARl e

ant agory StZnagf thictospREeQr TRME Hh Xk GteRiieed be,adr Henilé, ailatid v iryugh20

adm ni stered by aerosol.. This i s acconplished by preparing an aqueous
aerosol , hacipdosiRinipg SYSY. £F byAnGHPYSIPRISISEPENE Raents Brha formhef sterdte sedound.
A nonaqueg : : : I S ' il B ed.
Soni ¢ nebu‘%&?nz‘;eogg%gF & %ér&je%ﬁ%g%p&@\é@éﬁggr{]ﬁ%}%%}i%?nﬁlgz}ﬂ%gsos| nglj%ﬁagwigent to
shear, whimbdiaaniniesadihelyi efcegrsad Thercontpositheas aciypdiongtiodslycansder nal

pat ches have the added advantage of provjdipg controlled delivery. of a FG-
ant agoni stIRAGHHINSASEMA ABY MAY 5t DA @%Htonttgatﬂh@f 1{95)?@9'? S‘S&EH"%‘&&’&%&“F%} s

0 Nt A : . : .
can f? gﬁ&gﬁhag ngeéﬁe%\Anp,q %rceggﬁﬁg{ergmsf%n'agraa&ﬁl%sml the, p,smteﬂ%,rmql um

Absorp ers can al so to 1nCrease the flux 'of
pept i doni nidiayedanzroes. Ekamples of emPbddingt@npésisershwhitluganczauded innduder ol | ed by

ei ther providi n% arate confrolli mepbr ane .30 or 1di ersing the
pept i doni rAYRefif subsiacesand WaXSS: rx}q‘ﬁracﬂ}éfr IEFdT SiRIEo ?gf’h’m‘%{ jons, eye
oi nt ent s, e RAVEIRLEY FR], Ut dppRSprtél Willfond dremoRIHF theddboRe-GostrdeRkrdigidns bei ng

wi thin the scope of this invention. 87 2 9 DEC 2003
Liquid dosage forms for oral administration of the FGF antagonist/agonist
20  and/or cytotoxic agent of the invention include pharmaceutically acceptable emulsions,
microemulsions, solutions, suspensions, syrups and elixirs. In addition to the active
ingredient, the liquid dosage forms may contain inert diluents commonly used in the
art, such as, for example, water or other solvents, solubilizing agents and emulsifiers,
such as ethyi alcohol, isopropyl alcohol, ethyl carbonate, ethy! acetate, benzyl alcohol,
25 benzyl benzoate, propylene glycol. 1,3-butylene glycol, oils (in particular, cottonseed,
groundnut, corn, germ, olive, castor and sesame oils), glycerol, tetrahydrofuryl alcohol,
polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof.
Suspensions, in addition to the active FGF antagonist/agonist and/or cytotoxic
‘ agent may contain suspending agents as, for example, ethoxylated isostearyl alcohols,
30 polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose, aluminum
metahydroxide, bentonite, agar-agar and tragacanth, and mixtures thereof.

Pharmaceutical compositions of the invention for rectal or vaginal

administration may be presented as a suppository, which may be prepared by mixing
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WO 00/ 74634 PCT/ US00/ 40103 Phar maceuti cal conpositions of this i nventzia)p\EC 2003
suitable for parenteral and/or intracavity adm nistration conprise one or

nore FGF aif @@akisst / agoni st and/or  cytotoxic agent in conbi®ghiQeWst h one
or nore pharnaceutically-acceptable sterile isotonic agueous or nonaqueous

sol utions, dispersions, suspensions or enulsions, or 5 sterile powders
which may Be b GRS FEFUNeG oh¥/AesitifldnbdforicPlotGlield it $9thWhk QP $hdPk su‘i%able
di spersions just prior to use, which nay contain antioxidants, buffers,
bact er i ost appimitatipk gxeipioRks Wirarmeans epmphaing doner amnle rorebwier.olydtiny et

bl ood of the intended.secipi i.ng. or . hi ckenj -
come cases SHTdrAEporis Bt &Ry st R H RE VAR iy RSN BhaBRR B [

sl ow the 1QupbadoRY it@hp@htutdighdd thegefor MiE wiktiih ARERUSINDST VAR TG S LM
injection. This may be acconplished by the use of a |iquid suspension of

cryst al 15 nécleasedhopphisagetat eri al  havi ng poor water solubility. The rate
of absorption of ( { i | uti on which,
cérgs%sggd;gggg&gé}tggmmnug.@@hscm fﬁﬁsae%r Qagﬁﬁai

in turn, nmay depeén Sl ze and crystalline form | ternatively,
del ayed abadmpihisomicefalso jpaluanipessahity tadpomi aeanggetll paptdspformissor bpray
acconpl i shed by dissolving or suspending the drug in an oil vehicle.

| nj ect abl e [MTIAMMLFORRIENR W5 CaFgsEas Ardneuien BiF FbioRefgPIRRRices (e. g. ,

T or ocapsul e, - Sélage St S 0 el or b Bha Ol ELATAGUNFGE 200N ot

and/or cytotoxic agent 1n bio ra e polynmers suc

pol yl acitli dentagbygl/yxomist ded/oDeypetdimagennint hde ppwtiers, spraydy eigtrhentg@laytexr, and
the nature of the particul ar .pol yner enpl.oyed, e rate 20 drug rel ease
can be contfé e .tloEﬁ’aﬁ‘?%l’é %F%%ﬁ‘@ﬁ%%d&%ﬁﬁaaﬁﬂé 251y s include

pol y(or t hoggt bRkt AthiR Rhd/bABRANAI I8t m@?B@EnikéH BdePRbRlefBhaMbAL LARS, are

al so prepared” by entrapping the drug in Tiposones or m croenulsions which
are conpat ipbenaiethcallyeagpentabls garrieDapdtwithoannpreserwtives fnffelssor fyepellants

adm ni stereg ic. rec?bl t?c%unor-beari ng organs and/or cavity, e.g., urinary
bl adder, e.'g <t Y §égpﬂoheal cavity, e.g., intrathecally 25 to brain

tissue, 130 achi epg dip@@nts7 pastels; kiedaisyandigelsGrayedvntdn ih sddidgow BGFand/ or
cytotoxic agent, The term"adm nistration,” is intended to_ include routes
of i nt r odu@nigoRSYagonst BPEET cHPoXHegeal: CARPEYBnTShH 28 oI endimeRetabiclatsot oxi ¢

agent to perf.o hei r o ot fi 1oEX@IR)a6SeOholl OHL £
admi ni str a?{]fgh&%élstﬁ&égir?gb%&gg’géﬁ glag%ﬁu’d%n}] I’?]Eeéctl on e?fOBC(, g uggu? H fc?als?’,
i nt r avenousiliqumes veptoaltésy sibicit acal ¢alt ot eak loyide) ortmaxtivectablegf. etc. ),

| mhat at ton. rect B EHE SeRSUReRG S RarReet cre B R ons are of
course B Vefinkitisipéd By SetbdoAbITRisfiOhccoffstihahy fresirinatinQuédidtagrosbRr  exanpl e,
these preparations are admnistered in tablets S8
liposomal preparation or solid particles containing the compound. A nonaqueous (e.g.,
fluorocarbon propellant) suspension could be used. Sonic nebulizers are preferred
because they minimize exposing the agent to shear, which can result in degradation of
the compound.
25 Transdermal patches have the added advantage of providing controtled delivery
of a FGF antagonist/agonist and/or cytotoxic agent to the body. Such dosage forms can
be made by dissolving or dispersing the agent in the proper medium. Absorption
enhancers can also be used to increase the flux of the peptidomimetic across the skin.
The rate of such flux can be controlled by either providing a rate controlling membrane
30 or dispersing the peptidomimetic in a polymer matrix or gel.
Ophthalmic formulations, eye ointments, powders, solutions and the like, are

also contemplated as being within the scope of this invention.
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i nhal ation, eye lotion, ointnent, suppository, etc. The injection can be

bol us or wamphgssdyconti nuous i nfusion. The FGF ant agoni 5t/aﬂ9ﬂb§lﬂ]/4ﬂ?ﬂ3d/ or
cytotoxic agent can be adm nistered alone, or in conjunction wth either

anot her agent as descri bed above or with a pharmaceutically acceptabl e

carrier, or bot Pharhiebtidaltompbsigond 6f thidatedion20HAKIE fénfapénterhCar@@fnt can
be admi nistered prior.to the admnistration of the other agent,

si nul t aneolsiagavipt Hmstrayen comprisapreer mae FGH artaeerisiagonist aid/ehe agent .
Furt her nor he I st _and/ or ot 0X4 a an al b
s het 2" Syiol e S, L AR R8T b RS BT b S GRER) 857 o2 °°

or nore acisoitmidfurbod bt foriaquedisolutidnd iiseidi 6ee SuspPdiGitt @ ettulsions, or
adm ni stration” and "adm ni stered parenterally" as used herein means nodes

of adni Ai séeald RAVEThehichHaRY bhfespastitulsd 1nto5ieEds iniveiatls salutensed,  usual |y
by injecti I i t.lim 1,00, ] u I, scul ar,
intraarter ?gPeéi%g'tS / %‘Ehgg’:ﬁy u%@h%ﬁggana?u{ﬂgﬁéfniaﬁ lcr”f’;{l(%r tlg"?o gﬁa&l Eﬁtgrg{;asﬁagggc,

i nt r ader makgluteis RtHicpendtothe dbrmul awersissdalealth leuced antbe uimendedhedipieaul ar ,

intraarticul are, subcapsul ar, 15 subarachnoid, intraspinal and intrasternal
i nj ection ShehsPARdIEE BRteKFBINARESBISs "syst emi ¢ admi nistration, "

“adm ni stered sygtafl calekVin.orddSh %Pﬂ@ﬁ%ﬁae,&%@?&ﬁaséﬁlﬁ}ﬁ Riesftitle t@€lBhhet er ed
peri pheral ly" as used herein nean'the mnistratio of a
ant agoniost Aagopiiat ofthd dorg Symaibxutanaege ot intsuralscdl i) dctioenThis Sndyniee

patient's syst and, thus, Jis.supject to tabol.i sm and other |ike
processes. a%“ﬂgg%?ﬁﬁ%él? fi orfﬁglqr" : %l@pﬁﬁfﬂ 'W%f‘ﬁ‘&? Pbﬂ“g’éﬂ?’gﬁﬁ '_é‘ﬁt,e“f‘lne_ FGF
ant agoni st /ha&ﬁglggbr waRfsAUbENY OTRX Hfte agﬁab?é%ggih%e{ﬁg hﬁcnt&gehdsm dnsii table

hydrated form ~“and/or the pharmaceutica )ns of the present
i nvent i on, raeef fiGsoiution adidhmiotuny tazndepend upen ¢rystatvepiabirgstdibsadent.or ns by

conventi ongl, net hods kno t o those of ki]l in.the art. 25 Vaccines The

present i n\%mfﬁwcgﬂ’QSEX%%%SP@IO\%O?&R?é%rﬁ%rf)‘hﬁﬁf’?'?frﬁgergﬁ fiBd&ni ¢ amount

of an RGF RetoRSIRkhkd 8y d¥soRvild aiBpéndidpeme ahig Rinkdvehegept or - deri ved

pol ypepti de (FG-R pol Ypeptl de), or a fragnent thereof, or a fragnent of a
=

prot eogl ycan 3dniep@pletarampiandatile depas domtscardmade hy fomimmateres (&S24 ecept or s,
6 pet 26, e BRRL L SS Gt L ORAT PRl S AN S\ AT
human, agaiagsiht ia biigladable polirieasech kit deqiol Febidslidel Yepaidigiesn ther t he
PG may be S"r?iltri]é gte cshluzgeig pglryngerr,e En%rt%g nzrlteflgeogfbtihg g:ri]r%itg]a? ]r.\ol?rr%er employed, the rate of
20 drug release can be controlled. Examples of other biodegradable polymers include
poly(orthoesters) and poly(anhydrides). Depot injectable formulations are also prepared
by entrapping the drug in liposomes or microemulsions which are compatible with
body tissue. Depot formulations can also be administered directly to tumor-bearing
organs and/or cavity, e.g., urinary bladder, e.g., intraperitoneal cavity, e.g., intrathecally
25  to brain tissue, to achieve localized delivery of FGF antagonist/agonist and/or cytotoxic
agent.
The term "administration,” is intended to include routes of introducing to a
subject of the FGF antagonist/agonist and/or cytotoxic agent to perform their intended
function. Examples of routes of administration which can be used include mmjection
30 (subcutaneous, intravenous, parenterally, intraperitoneally, intrathecally, etc.),
intravesically (i.e., urinary bladder), intraprostatically, oral, inhalation, rectal and

transdermal. The pharmaceutical preparations are of course given by forms suitable for

each administration route. For example, these preparations are administered in tablets -
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one or nore amino acid sequences corresponding to onhe or nore epitopes O

t he FGF oo 66348390l ypepti des, or the PG either in nononeriecTaso®athbi meric
form Those pol ypeptides may then be incorporated into vacci nes capabl e of

i nduci ng protective immunity. Techni ques for enhancing the antigenicity of

5 such polorpeptuldésm, bghoidetom adraporoat exerolion,@igtment, suppmsiterys tticu€har e,

bi nding ta a hi ghl ' nogeni rotein carrier,. f exanmpl e, keyhol e

i mpet ~hertBESURH R R PRISS 8F Ca B oRaPIBials JH O aibe BEFE Fosopst pediisty
conbi nat i opgwdrle cﬁ&ih“é?éﬁt%aﬂ'bc_@&%irﬁ&tl%%ﬂ alRNGNARLA R I WHARIh&SRBIRE: AN
am no aci d sequénce corresponding to an epitope of° an FG- pol ypeptide 10

ei t her i n agenossatescrited abolve pnwith@ fharmegeayicalysascépabddcaine @r bythe e cal

nt hetjc ans or, rification from biologi.cal. sources includin
Ganct | chi IEOE aheePuas 2eanty oY BEbr ST AL e be a3 et © B Ler ner

" Synt het %g}ﬁ’lﬁfsitrﬁﬁéﬁ of t%%iothe?‘%ent,zﬁ%%mﬁ?lg%tl{ the@3ent, dieP@leypept i de may

be conbined 1n an amno acid Sequence ot her proteins/pol ypeptides
i ncl udi ng ddmagiseatisn of thetagent. puoheinmye, the FObrantsganpst/agonis anffencyiprrhesi zed

as a fusion protein, or,linked to other antigenic Qqr,non-antigenic
pol ypept i &&gb‘fa“sa}?ﬂ bretqrRingyert ) HREOLY™ B/B]cbﬁ?.';or]\rﬁgg%wgo ftﬁgﬁth‘%ces, it may
be desi r abhgiablite! siSBoRMHFE mRtabbFeR-RAlyPept i des, or the PG to an
i mrunogeni ¢ and/ or antigenic protein or pO|gP§Pt_I de, for exanple, to
&

stinmul B e ef fi choyplisashpareatssdl pdminipicatiosr’ gnd dafineipisteapsepasentanliFGes wiedFGER

pol ypeptides,. or the PG " will .be.. 20 . underst incl 1 racti cal
possi bi | i ﬂgFr?lﬁé’P?a“F H‘%dgﬁﬁf %@EP&%@EQ? O ﬂ%mggf%gﬁ a}ggao écr?(lzgglﬁénrlggatﬁlgghs of a
nat ural |y Q@eeHy bl MejeRicH, @Bhdifudes wilkit liffftatiey, i®avenbiisy tiagnusawldr, conf er

protective imunity agai nst neopl astic di sease and/or anti -tunorigenic

ef fects. Poteagrial Satatbaed. MHRGaREY oh d1Taeehitadantrigardigrutntiadgimpalt i on, ani no
acid substjtution ' (e} : LOnS 1 i ons and
coni nat i ot eDe REHI s ERISRL Sape b My EAT BhlsRRu ORI, O1C Cne
of t helsnvamktdAndidOinbidsinaltang ipedsyepen injeaionamtianfusiog. t hese variations is

i mmunogeni ¢ and_antjbodies elicited by such a polypeptide crqgss-react with

natural |y occur fhaghieess "syttepisadryaistraten, pisiegsgsystiemealy + RERPRFIRIde

protecti Veadgﬁfﬁ?ﬁa&i)ﬂn‘am qdnﬁﬁ%iercfdwﬁéﬁﬁgia& BEd i}é’rjcinymwﬁtﬂe aBOYHim’aﬁoﬁr ed as

a vacci ne. vacci ne conposi ti can conbined with a

physi ol ogi cfd FGFancaphabhgomedndior cytnoxicdigsyt, swahuhalbgiteralthepaticotnt abl e
di | uents and caré iers.as wel] as $ mmonl| ‘E‘g{ﬂl 0 edccad' uvants such as
Freund' s COffiree ’AB‘j‘Sg\&Sa‘H’P!m CpUAt fs"bi"lf?*/ﬁ YR Re. Adni ni stration
woul d bg in i W@gmwsg 8f th r6iE BEhdMMistANBA 1816, thd G F Ghta@bniEtBnist
pol ypeptides, or The PG preferably in quantities 90
and/or cytotoxic agent, which may be used in a suitable hydrated form, and/or the
phamaceutical compositions of the present invention, are formulated into
pharmaceutically-acceptable dosage forms by conventional methods known to those of
skill in the art.
25
Vaccines
The present invention also concerns vaccines comprising an immunogenic
amount of an FGF polypeptide, or a fragment thereof; an FGF receptor-derived
polypeptide (FGFR polypeptide), or a fragment thereof, or a fragment of a proteoglycan
30 (PG) that facilitates the binding of FGF to its receptors, dispersed in a physiologically
acceptable, nontoxic vehicle, which amount is effective to immunize a subject,
preferably a mammal, more preferably a human, against a neoplastic disease. The FGF

or FGFR polypeptides, or the PG may be synthesized or prepared recombinantly or
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to 10.0 mcrograns of inmunologically active FG or° FGFR pol ypeptide, or

t he PG pavo bi/f4s8r am of the recipient's body weight. Total ppraiseehérde doses
may range from 0.1 to about 100 mcrogranms of antigen. Routes of

adm ni stration, antigen dose, nunber and frequency of injections are 5 all
matters ofotlwwsmbz@lpg@nllw tp MDmprlheos@glp@Otﬁf amipe agydgiepuangeskdrrdspomdingeo art .

It will further b di to FGF FGFR
ol ypept | 48 G mep bR A e GF QAR bbbl & BAC Btheie riarinrenty
for mul at ey @ imeAMREESThdd2 ol dﬂﬂéﬁﬂﬂéﬁﬂaﬁ%n%hﬁkﬂ)rﬂ&%ﬂ%tb%a@ﬁﬁ@sr i bed, it

by

w |l be nore readily understoo reference to the foll ow ng exanpl es
whi ch ar e cepaitle demdpeing|ppotEgivepanpaibs Hchniqpm@trlealnammgdhe ertigemintyasfpect s

d d of
the fnvanciehpalyBentidR® BT ERALorn R Rh 8P B aRE DBbmes Blsa 4 Mely™
appended Qmﬁmiogémaﬁ)@oteﬁlrdaﬂﬁér}’fdi‘%ﬁgh}:Qeﬂe)b@l@mnp@hﬁm(ﬁ%rﬁn RO e@gent s

Mouse anti-human aFGF and bFGF nonocl onal anti bodi es were obtained from 20
Si gna; |a@ﬂmtbemqud@g@dwa@@lwwﬂpna%s@zvbmbwwaé@séwamapnenx Bth@U) ELI SA

and huma nd r-bFG from Boehringer Mannheim The
anti - aFG- n‘ég C% cf;%%'{(’:ctrgfvﬁﬁts natural ly occurring aFG-F and human

r econbi nant aFGEnmﬁlcﬁmaseqm@hc@mﬁe@pmﬁ@gtovmi&pnlaﬁéSEféﬂ EGF epifde et al .
(1991) Biochem Biopln's. Res. Commun. 175:291-297). The ;ﬁr?{l)rpg

ant i boly eatheylTBeRaraen Qe Ayl tirEIcIgITR MRaYHisAbE @bt%e mhemlﬁlsﬁj@éhepﬁc f or

o1 ochorn. ey by PRETRErREm M De BT R AR guer i Ppuigeli )

nmonomneric mﬁmorgaﬁsramdr ﬂ:m cultertinedih. See ltcheer IBybetib Wuaoined"(HeioAnt.ne 18 kDa

human bFGF,_ exc pt f thionine at the am no term nus (Jaye,
M et al. 7(4339@6? -84 g T%Qﬁ E&R%@ay BBﬁP‘é‘Emeﬁ n g agpno "(Ci‘g%ﬁﬁ)“e‘i'—‘E’Bs
Letters 1 f At cells
and rat ng,r“}rlg%ﬂﬁﬁ@%ﬁlﬁgg&y%@ﬁgWéwh%%@?ghy W&v}\gr@%oﬁsgfﬁegj c?(?'grpﬁ[et he
Aneri cih Typen @ntheamed @ h ffiesidri proteid g Imked Madthendntigenioor n@tagtigenic E C 2003

WO 00/74634 PCT/ %;S S0 g}mg o ! iolo ICIH o|1?1C13n Lllx\il s%%ellrslstz%{ese lprtr)l%a'bn%esnali:?e t
John | saad®lpfp FEREE 8T g £ y o
fuse an FGF or FGFR po]ypeptldes, or the PG to an immunogenic and/or antigenic
protein or polypeptide, for example, to stimulate efficacy of the vaccine.
The term "an epitope of an FGF or FGFR polypeptides, or the PG " will be
20 understood to include the practical possibility that, in some instances, amino acid
sequence variations of a naturally occurring protein or polypeptide may be antigenic
and confer protective immunity against neoplastic disease and/or anti-tlumorigenic
effects. Possible sequence variations include, without hmitation, amino acid
substitutions, extensions, deletions, truncations, interpolations and combinations
25 thereof. Such variations fall within the contemplated scope of the invention provided
the polypeptide containing these vanations is immunogenic and antibodies elicited by
such a polypeptide cross-react with naturally occurring FGF polypeptides to a sufficient
extent to provide protective immunity and/or anti-tumorigenic activity when
administered as a vaccine. Such vaccine compositions can be combined with a
3.0 physiologically acceptable medium, including immunologically acceptable diluents and
carrters as well as commonly employed adjuvants such as Freund's Complete Adjuvant,
saponin, alum, and the like. Administration wouid be in immunologically effective

amounts of the FGF or FGFR polypeptides, or the PG, preferably in quantities
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respectively. The original clone of the rat MAT-LyLu tunor cells, upo%gDEE 203
inplantation in the hind |linbs of nmale Copenhagen rtats, yielded primary
tunors atwdbgrdespl antation site 5 and, as the prinmary tumpCcTneachassa size
equal to, or greater than, 0.5 g, netastasized initially in inguinal |ynph
nodes and subsequently in the lungs in 50%of animals (lsaacs, J.T. et al.
(1981) | nyretidingnolit dok8s @0F@8)0.01Usi MO secrogtanisal fipimambidgichlyaictive EGH ynph
node and | ung netastases, we qbtained subclqgnes that yiel ded e rapidly

gr ovi ng. mer A5 B VPRPUISHOE G PAnPer OSHER 6 BiSST ISE S SRS FIERC | Jafh hode 10

net ast ase - N= I Sit i ggrglrn' ahd netastatic
tunors vve'r%égtgg[r“gi %‘gsle% &ayé%eﬁ?b]méﬁghgg%qcﬁost . EIIEZS?gbggtrlr%éri:lt' s of the

non- necroti ¢ paréutenst ademeaisaatidn aatdgasdducstwobhrtand dequSicygifenjeetidns are
B O (e el ae s bRy Ao Pl e g, Lyor ragrents
of -1 m8) and f43;TpI¥e %e@e{aﬁedqmntéag%qidt@%@bm§tbopdzpras?ﬁrtﬁxk with 9%

heat-i nactivated fetal bovine serum (F (‘ven, WC. et al. (1996) Pharm
Res. 13: 13Bypkpiidg,. or@od PEcitd alno asululaasalagsinss ofd qandeeimdarlnfocmnited. oned
medi um Condi ti oned nmedi um (CM was collected fromtunor histocultures (50
m per 20 50 to 100 ng tunor fragnents) and nonol ayer cultures (40 m per
8x 107 cells), after incubation in serumfree nediumfor 24 hours
(Cavanaugh, P.G & Nicoison, G L. (1989) Cancer Res. 49:3928-3933). An
al i quot0 of CM was concentrated 10, OBEAMPLESusi ng | yophilization followed

by reconstituti in 0.1 mM phenyl net hyl.sul.fonyl ..fluoride i.n water nd
then anal yzed oﬁﬁeﬁ%ﬁ%@ 'Pgéevr?lb?/ d??é#?‘.“"ﬁr%t%ﬂ% rfgélg'a%@r%?ag

vi sual i zedyWeldesidel 14 @he fliBing OARRIMSWHIER areMsTuBEd mBID} fdripdEObLi NS vier e
transferred from pol yacrylamde gel to a nitrocellulose filter by

el ect r ophoitlestrajon dfckitainadpdsys andamendiments aE s Aressht WV eHICBIaHbAEAO dry mi | k
in 100 mM Tri EI%ZOI.M\{I NaCl JtO. | % Tween 20 (pH 7.6), and 5 microgramiml aFGF
or bFGF monSEAshE imyips BESYUOTrhe anti body- i mmunor eact i ve band was

vi sual jged usi nmhéﬁaa%%ﬂagrhwmpmmmprdmaﬂshg&g.inﬂfmpbamad&mfrnpmﬁ@fe and bFGF
in the concentrated were quantified by conparing the intensity of their
bands on Viewtibr despribedsbalewWt he intensity of the bands 92 .-1 2 9 DEC 2003 WO
00/ 74634 PCT/ USOQ 40103 derived from standard curve sanples of r-aFG- and
r-bFG. The standard curves were |inear between 3 and 100 ng r-aFGF and
between | and 18Qemgals bidGeagents

Mouse anti-human aFGF and bFGF monoclonal antibodies were obtained from

20 Sigma; lactate dehydrogenase (LDH) assay, bromodeoxyuridine (BrdU) ELISA and
human recombinant r-aFGF and r-bFGF from Boehringer Mannheim. The anti-aFGF
antibody reacts with naturally occurring aFGF and human recombinant aFGF and does
not cross-react with bFGF (Ichimori, Y. et al. (1991) Biochem. Biophys. Res. Commun.
175:291-297). The anti-bFGF antibody was generated using the 18 kDa human r-

25 bFGF, is specific for bFGF and does not cross-react with aFGF (Watanabe, H. er al.
(1991) Biochem. Biophys. Res. Commun, 175:229-235). r-aFGF and r-bFGF are
monomeric peptides and are identical to the 14 kDa human aFGF or the 18 kDa human
bFGF, except for the extra methionine at the amino terminus (Jaye, M. ez al. {1986)
Science, 233:541-545; Bohlen, P. et al. (1985) FEBS Letters 18:177-181).

30

Tumors and cultures
Human prostate PC3 tumor cells and rat normal intestinal epithelial IEC6 cells

were obtained from the Amencan Type Culture Collection. The rat MAT-LyLu tumor
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Pretreatnent with CM and reconbinant r-bFGF/r-aFGF-5 Prior to drug 29 DEC 2003
treatment, cells were incubated for 4 days with tunor CMor with r-aFGF

ad/ or r-WOEI4EMt ai ni ng medi um suppl enented with 1% FBS ( PERAISOH#ULRI n
concentration adjusted to 2 ng/m ). The medi um was renewed every ot her day.

i i st ocelnmie bRl Nedlsof et S e EP rofo o4 B Al HaVAeor por at i on
quantifiepesggctmt or adi ography (Yen, WC. et al. (1996) Pharm Res.

13:1305- 131 and, for nonolayers, as inhibition of BrdU incorporation or
as reduction ofTheeriginaclineiohshebat MyET dyllfudnmodestisnepd mygaytalidiuin thel. - S.

et. al. (1998) . Cance es. 58:2141-2148).. For the latter, the twy assays
yi el ded q&ﬁldi by ?,tgrp?{eﬁqﬂepa?gefgagsegﬁheg_pnééqry “_RT'?TIS a? hﬂd@é’ 99! iour drug
treat mgnt aii\@,%s%%@e Bl?l%trké‘a%hései sz eqedi t?,leplgréaﬁér%élrbe.sc llchéthQadidl um LDH

activity was no _ e conversion of tetrazoliumto formazan
(det ect edimitial®h ingyinaRymphaiode$ aisd-SibsaqueEntF GF therlongs i@M0Bg of animals

i mrunoprecgj pitagion 20 or GE was, i oprecipitated with_their
ospoct| vaISHIOLT Gl (R0 5y 1o oG g serabrep bR o felntoy

Protei n GIRhMPhOICHR] RnAmREALREE wd SMERYE B8clonER itifat BlMdRidHbR rbgidgced t he
bFG-. level I1nthe original CMto below the detection|limt o pg/ M by

t he EL| SAgft@ringgesiastasesird]¥0e ob FEmilewsre ohiainpd(n=2dfeehmdxnadeCM t o bel ow

the detection limt. by stern bl otting. 25 EXAMPLE |: Contribution of
Lumor Wit =i 1R e ederbhes)

catton to resistance to anticancer agents 30

This exanpl e desgrel Peisna be®nfeiadhtic BB e sti@ically reneledPoiganebdnte
mechani sm of broad spectrum chenpresistance that is pediated by
ext racel | tioatr Fragments optheq@nenecrpticqariionsaiere sattwed a8 histacyhnres, Siaglg ceB) | oss

of these f [ ° I t.atl i N :

G st upt 1 nguaeRS Pk B SRt LB ncd B InclBip @nof fakhens ROEE M 1
2003 WO 0QbN4gshis? EDUSHNI4016i. Hisseulopeltursorofinagreends i -olvingedlandh Tabl e 1
bel ow. The studi es were_ perforned usin anti.cancer .agents.that. have

di ver SES s PORAIENGES AT UHBESAgR PRSI SHEREeReH a*/dihr%o hﬁ%&lﬁ?ﬁf&%&q feta

antim crot #%ﬂﬂﬁ@fﬁsy @%Fw ;gm. (@lgtspma‘u%plrmg.'ageljols-imb.bi tor) and 5-

fluorouracil (an antinetabolite). Simlar results were found for all three

drugs. 5 The first study conpared the chenosensitivity in histocultures of
rat primry ang?ﬂ;atastatic unor.s, where the.het er? eneous cell types and

the 3-di mensi onaP//ec8Pp GRE APAYEF CLBIAE™ U@ Higre? EFRT™Ri ned, to the
chenosensi ti Vi t gohditibh@ MediLRSEM VA collected from tumor histocultures (50 ml per

20 50 to 100 mg tumor fragments) and monolayer cultures (40 mi per 8x10’ cells), after
incubation in serum-free medium for 24 hours (Cavanaugh, P.G. & Nicoison, G.L.
(1989) Cancer Res. 49:3928-3933). An aliquot of CM was concentrated 10,000-fold
using lyophilization followed by reconstitution in 0.1 mM phenylmethylsulfony]
fluoride in water, and then analyzed on 15% SDS-PAGE (85 V for 2.5 hr). Protein

25 bands were visualized with siiver stain reagents. For Western blotling, proteins were
transferred from polyacrylamide gel to a nitrocellulose filter by electrophoresis,
followed by sequential incubation with 5% nonfat dry milk in 100 mM Tns/150 mM
NaCl0.1% Tween 20 (pH 7.6), and 5 microgram/m} aF GF or bFGF monoclonal
antibody. The antibody-immunoreactive band was visualized using

30 chemiluminescence blotting.
The levels of aFGF and bFGF in the concentrated CM were quantified by

comparing the intensity of their bands on Western blots to the intensity of the bands



nonol ayer cultures of cells obtained by trypsin-disaggregation of t h@g §PRGEI00]
tunors. The 2- to 40-fold |ower chenpsensitivity in histocul tures

i ndi cates that the unique 10 environnent in solid tunors played a role in
chenor esV&YUHEE4 The second study shows that histocul t ur eBEHHGOU

nonol ayer cultures of |ung netastases were nore resistant than | ynph node

net ast ase wer e _nor.e rgesi 4 rimary
tunors, aﬁ?‘é%fﬁh?@ sfzﬂllad? oF Szlné%la |orna%é$§%?nr rlpfg ﬁ%gge%ﬁ@aﬁﬁggwegwm
chenor esi ghagniaRtwddnes hit r@b &t HdyGFhawctvadh Inmnio] 6ver sbEEFI ved from | ung
and | ynph 15 node netastases |ost their chenoresistance after three
passages and becane equally sensitive to drugs as nonol ayers of primry
tumor cells wh i,Vit t for all passages.
Thi s i ndi cat ese‘gée"% 'e'?egarﬂgféM d¥ecé)§'%gt§%'ﬂggﬁﬁﬁr?§§£statl c tunors when

celI's were renmpre 1d QAP thdaemBmR| a@tsawremnulbmeulfo;%d@s%wmmwwm 74634
PCTI USO0/ 40103 Table 1. Loss of drug resistance, and

di saggr egataF&iF asformsbBGgop@ining mdgmarwpnlﬁaﬁn&?éé@éhgl%g“ 351(flﬁ§h810é§)ér
| t P. d t d
e B GRAERLII AUATL A b 2

paclitaxel for 24 hours (12 pairs of primary and |ynph node tunmors and 2
pairs of 5 primary and lung tumors), and with doxorubicin (3 pairs of
pri rrary and | yrnphinodeinmengesyitsayaigiipliuor ouracil (2 pairs of prinary and

lung t Lﬂ)ﬂgr s) f th gagltlgpoqrf?r]anggd né}ﬂ:,% i gculﬁl%s! \%ﬁé"@éﬁu}t{d&a@tlmbMOh%fdr ugs

for urs, measure t1on of

br omodeoxmr thg}nn@ne mnmﬁtaﬁn Qumantilibi bpatitorehsarapity (YennWhCstradult996¢s,
paclitaxel at 10,000 nM produced <50% i nhibiti N dat FEEFH?VW are the
concent r atfihsig- faatl 31308r13dat arf derumengipys.ias Hnbitien § SECRF IR ces

bet ween pr I N -
Concentr atajlsg%é %rt']gﬂg'g ﬁ%ﬁjg%%qsw E??‘iﬂgonr Bcééa‘éﬁ’mf:% %I%AQ}Q(?I L{Jg;{e Sthc‘I;ﬂ ﬁlg?g%

nMVDoxor ubi@areer Rid 38:Hdux148). abiot the)latha FBE NGRS ey dictded gualHpagyaly simitares*

P > 14 62413 > 22794' 16566 NML 66026' L
L B044ts, 1NREIBo 5 A U ed by DY A ceatmat sz anored O herdteas ef  HUNg
10. 70. 58. G0pPGnib e QAREE FrdiBurh! LB 3ti33y Uis Ghoddtofbd by the B6KePHdOB' 24339

Lynph node 92.46.9' 77.02. 9" 2. 840. 24’ 11813*30241'
tetrazolium to formazan (detected at 490 nm).

Removal of aFGF and bFGF from CM by immunoprecipitation
20 aFGF or bFGF was immunoprecipitated with their respective monoclonal
antibody (1 microgram/ml), in the presence of Protein G PLUS/protein A agarose
(Oncogene). This procedure reduced the bFGF level in the original CM to below the
detection limit of 5 pg/ml by the ELISA (Oncogene), and the aFGF level n the

concentrated CM to below the detection limit by Westemn blotting.

25
EXAMPLE I: Contribution of tumeor environment and tumor location to
resistance to anticancer agents
30 This example describes three studies showing (a) a novel epigenetic mechanism

of broad spectrum chemnoresistance that is mediated by extracellular factors present in
solid and metastatic tumors, and (b) loss of these factors upon removing tumors from

metastatic sites and/or disrupting the tumor microenvironment. The results supporting
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Lung Monol ayers (passage 1) 10.50. 58. 60. 50. 850. 03NMNM Pri mary 29 OEC 2003
21.80.9'17.91.2' 1. 290. 06' NVNM Lynph node 28.10.7131.3789' 1. 520. 08NVNM Lung
Monol aye&&og@g‘?pge 2) 10.30. 88.00.40.790. 06NVNM Primary  pet/0S00/40103
15.00.9' 11. 00. 4" 1. 090. 04' NM\M Lynph node 21.53.7' 16.61. 0*1. 204: 0. 04" NVNM
Lung Monol ayers (passage 3) 10.00. 28. 00. 20. 780. 04544959 Pri mary

11.70. 37. qges‘é@oﬁéﬁsi@@?&%&ﬁé@db& a1 d@eiblv. 4Ohe/Sudles wereFPfophed24i®g12 Lung
95 2 9 DEC 2003 WO 00/ 74634 PCT/ USO0l 40103 EXAMPLE |I: I'nduction o

resi st ancentioarmat dgeamctbat hayentiersisrucyiressandrasten mgchanisracmghudingn sol i d and
metastatic tunors This exanpl g describes the e [ t onfirm he

i nducti on pc?‘FHtaéﬁle(ﬁB PEE?&?&&@SEWC ti‘tdroé(ge bllcﬁ’lgléar Xopalcsf)rglgrgﬁ? rlllclr?g oxe ??a%g‘icg'
tumors, anghdroeth&itin shtigneatitRQr Ss@ilverchkagsvat folrRisfer ARelires 8niggon passagi ng
nmetastatic tunor cells in nonolayers. CMfromrat tunor cultures was

col | ect®ed and el fist stardy spmpared dig emasensite B Jesiequliuggst §f ratmpiirganynd

e R s gy BE e H IR S RO Ay pl dnihd 3 IR0 |5 2

human pros y sim results were obtai ned
for both cehicndry BESolid tifficekireignihitaieg cloahathanadsungtidfy inftae obsespeadingns
(Figure 1). CM 10 derived from hi stocul tures and ear]l nol ayer cul tures
of net ast averolpyesfcajtpsg of selissobtaiped h NI SRLRIES! f‘g)/fa'f"h Y& a 3- to

10-fol d repl el 3068, {0 IEniRsR ARy i histeeatuEMuiatesah snibglayer

cul tures hetastatic tunors romprimary tunors (referred to as
i nacti y@ GMvileasheAninadolid chmofsDlE¥AMRDE ihichembubsistantd. cBhe sgond sioFGEEhews aFGE
as sone of the extracellul a hat %E_‘duce resi stance to anti cancer

f act
agents Thi babhswpriiurgeang ?%é’smﬂ?fgag{%@f‘}"ﬁéﬂ N RgtasiR G M E M BISISERER! of
el evated  £aR¢RALE AbdLRStaths ARMIcR P (ere o GBdthh AR R HadedsM) from

tunor  cel ls. . .
primary tumors, indicating that tumor location determined the extent of

chemoresistance. The third study shows that monolayers denved from lung and lymph
15 node metastases lost their chemoresistance after three passages and became equally

sensitive to drugs as monolayers of primary tumor cells where chemosensitivity

remained constant for all passages. This indicates a reversal of chemoresistance in

metastatic tumors when cells were removed from the metastatic milieu.
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20 The identity of the extracellular factors that cause tunor cells79@Qf( 2003
become resistant to anticancer agents was established by conparing the

pr ot ei ns‘gbrboy_,h&ﬁctl ve and inactive CM (Table 1). Briefly,~theihtdve CM
coll ected fromhistocultures of primary, |ynmph node and |ung tunors and
fromearly nonol ayer cultures (passage 0) of sane tunors, were conpared to
the i MBstileve LG eRdlugaiesiskahtgaFIGR £ndBRGFa)RI mwgrgburgaﬁoaéfmaﬁssﬁﬁe 3) of
sane tunors. | mmunoblotting was_performed with nouse anti-hunan aFG- and

bFGFE al#Massdne YpopgAtsaging il manojgver, cpltures Paised Ry prigaryang pegtastationg) wer e
Pr ocespafireRer cGRiMRa s ﬁﬁfbcufﬁh@s é’:%bﬁ’(ﬁa)QM %pm@f&%mr&so nEnJrQL\QrJ& Qe
concentrations of two proteins, which were identifi by i nmunobl otting as

aFGF (wpippastitarel &irg4 houls6hl pairh fipreRry 30 Pambrrede ﬂmme’s yndlB pkiBagf. Sever al
ohsgr VgL, NS Shof SRS LOLALL ORI B ALt hese proter v

rst eran Tions in CM of
di f f er @iiord) and 5-fhuokduras! (QMﬁtrenﬁperylaﬂémﬁrlgCtah‘lot‘s) for b Hoa_n;kF&f der of the

chenor esi stance in these H‘n‘{%? %g , tpe prorge‘rses'm ve | oss of these
pr ot ei MENCIaYh CHAS ¥EGitTrg ef KAt SPRYP BOYarTOP ST ECHGhYPAPEIN Ceisnci ded wi t h
t he "di fhibisd dTBr&fodeoylEdin2RRSHYERER/ NG 34 rE&SEhM@OQMQJ&SIr&QH ity of these

nonol ayer CM to i nduce chenoresistance. Third, as the protein levels in

nonol apastigixelfat 181088 nit p@dmﬁéﬁg‘l’wa@w@ed@y Sb@ﬂé”ﬁé‘éﬁfé@d”ﬂ@“@%‘elh@ane | evel s
n | fi t n tained in
bot1 ?1 cﬂ@ﬁ%&?—é (l:ﬁlt}}%t 'i %’%0%2?“3‘3 tukwe%lhtbghn%?y %g:’kgl]ﬁ%% é(/:\%?\ncgght rations

i n CM svagnailed Smdehns 15te$10rrel ated with the relative chenoresistance

(p<0. 0001, Pearson test). EXAVMPLE 1V: Rol e of extracellular aFG- and bFG-
in resistance to anticancer agents This exanpl e describes six studies

whi ch™COTTEectT Ve[y show Chrénttaipn exdduaiag 50Ul iakibitdd aFG- and Digaal ialGM
involved in the nduct1 on and mmintenance of broad spectrym resistance {o
ant | &aees  agent 5; Zasitape) " FGE Degtrubisin. aMGESFiroreuseaih k¥ RRCF ndFGF
r esi seadiierswher ehs aFGE anplified the bEGE kffect. The fifst study used
spegithstecuitgps®bi t prs of extrace | ul ar aFGF apd bFGF, i.e.,| nonocljonal
ant i bodirEgry Fi guf e 2A)? 45 the abself#é! of the acfetié oM | %4t rrert‘WiF‘t-"h 15
ant i bodiyawhmgdes FGF 28%"@‘3 not 8Pt%r drpg actiM iy, i &ﬂsé%jfl
ef f ¢ct M8t he anii bo>d188%*48?1 th basdMne chenoseretd vi t y| 24% 14 he ?%’s“én:e
of the active the DbFCGE anrl body_producked a concentrakion-degendent
r evgderiolapérs t he €M i nduced chénoresi stancel with conplete reverdal by 5
m cridepseage i ant i bod 71\%1erea‘> a SdBfAspecific &d8¥WYdy (j %7 , ngr3t 3
rablhi t B@FY had o ef e%‘? , For | aFGE-%Re 1.90+0.06 100+8 243£39
Lymph node 77.0%2.9 2.84+0.24" 118£13" | 302441
Lung
Monolayers
(passage 1) 10.5£0.5 8.6x0.5 0.85+0.03 NM NM
Primary 21.80.9" 17.9+1.2" 1.2940.06" NM NM
Lymph node 28.1:0.7' 31.748.9" 1.52+0.08" NM NM
Lung
Monolayers
(passage 2) 10.3x0.8 8.0+04 0.79+0.06 NM NM
Primary 15.020.9" 11.0£0.4' 1.09£0.04' NM NM
Lymph node 21.523.7' 16.621.0" 1.20£0.04° NM NM
Lung
Monolayers
{passage 3) 10.0x0.2 8.040.2 0.78+0.04 54:+4 9549
Primary 11.7+0.3 7.840.5 0.8320.10 513 89+10
Lymph node 11.420.7 8.0x0.5 0.81+0.04 5842 103112
Lung
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20 anti body treatnent partially reversed the CM i nduced resi stanc%g [?g[emj
maxi num reversal was about 60%that was obtained wth 1 mcrogra

anti body with no significant additional reversal at a 5-f ﬁg her
concent r Y7 8K#%Fhe second study eval uated the effect of g (HSH gies
and/ or bFGF fromthe active CM by i munoprecipitation. Renoval of bFGF

abol i shed {4 NrBEEShANCe. IGIERS S RURYALce % 2RATEENAR heiBUbE )| Y 25

reversed t ect ese Ies in |cate t aFG- and bFGF
were involved in the resisiraddulabiiictdradn dolid andmhethsthas cdmierd hi rd st udy
determ ned whet her aFG- and/ or bFGF are required for the .resistance.
Endogenous aFGFTawdExamPlsrdgscrgsdh ?@fﬁ?\?‘é‘%?ﬂsr%fmé’ga‘@? inAuciian i

'”“““Qprec‘g%ﬁ}ﬁééx% aﬂelzde){lﬂ‘ééhdl A5t ihh %gxtﬂ?tu %h&'%cfﬁqr@g‘%' nant

pr ot ei ns. &n et he en genous a were re ed fromthe
CM add§ t i graghkssive e of trse eetdry epmrepatslsiiglngMetz{smmmttmnpau:dlls in atonolayers.
concentrations conparable to the endogenouié?cgvel S, }él ly restored the
resi stance (Fi gQ%f‘?B')ratWi’é?f%‘HPWSb’Yaétcé‘f Rte e"all‘é"}lﬁf{/ gﬁ?tt(ﬁ‘e CM (a)
addi tion AISE; r n%%};

00! ra69n POTREETE TS ahd i eqic? bR p?so%ﬁ%e&%"%gd ésifte Firp

concent r at juntordeie asteimimaregiostagnoeor iceldk. cQualngtivdhasimibF@EEubutverrotbtaARGF was

required for the re5|stance and (b) the congcentration of_.. exoge s r-bFGF
eaet Lo bRt elt po B ciaRde SeerBarEs B T ghaiv s FigSre Endfonous
bFGF °q¢ ﬁ%r}v%k'f?&n'hﬁt&éﬁﬁuf@tahﬁ%m%% ol BRAQaINM S AEG el dR0 BE eSent

versus about O The latter finding suggests an
arrpl i ficat amweoﬁetbﬁﬁiﬁ: eﬁﬂoeﬁMbyldaFﬁ:a 3Ttoi 19)-fodd resistanice teedrugn (r9e0Dour t h

study, whic |l ete restorati [ when t he
SFGF brGe- tbpreet oo & R peoare e iRs e e SRS 3 oy PR
physi ol ogi ahors @REGFII BTk @3t CMMhadeidg@LRNOUS prot eins. The fifth study
confirmed that aFG- and bFGF were the nain 10 cause of chenoresistance, by

usi ng onIy r-aFGF and r-bFGF (i. - vvithout t he i munopreci pitated CI\/) to

ind I
:/\Relrjg: mg 8 diknt 2 I’?T.I reg:ﬂg?ﬁfgg%%"ﬂéﬁgﬂmﬁﬁn& nati ons

of r-aFG:/r-bFG: at concerc{? 2T BRSNS & B S G ehdUs pr ot ents|n the CM

(i.e., between 0.16 and 0.32 ng/m r-aFGF Iusln r-bF duced the
15 same extent thlsr@@mf‘aﬁiﬁsénh%s tbﬁéxmm%”twahﬂ"oé‘(/ ﬁpb"rs%na‘tcéjﬁaeégfegt ance at

i gher or OLehibn GANRSIIERH SUYFCE CHATRAES hsf ChPhaRiAd: RYe vas

measured prinmarily as anti rative drug effect. The sixth study
measur @0 t he celThekid¢dtitgbf mctcxuacalinlag sfactorsnlmt Icautseftllrndn redjis tnbecenybser ved,
I.e., the ?gstlsltz\l/net tcr)rgrtn?csatngérla(éeﬁtlsj Was qu\%llsr}lcd liay comparmg the proteins in the active
and inactive CM (Table 1). Briefly, the active CM collected from histocultures of
primary, lymph node and lung tumors and from early monolayer cuitures (passage 0) of
same tumors, were compared to the inactive CM collected from late monolayer cultures
25 (passage 3) of same tumors. Immunoblotting was performed with mouse anti-human
aFGF and bFGF antibodies. Control lanes with r-aFGF (20 ng) or r-bFGF (5 ng) were
processed as a companson.
The active CM showed 2- to 7-fold higher concentrations of two proteins,
which were identified by immunoblotting as aFGF (approximately 14 kDa) and bFGF
30 (approximately 18 kDa). Several observations suggest a cause-and-effect relationship
between these proteins and resistance. First, the rank order of aFGF/bFGF
concentrations in CM of different tumor culture systems was identical to the rank order

of the chemoresistance in these cultures. Second, the progressive loss of these proteins

upon passaging the metastatic tumors in monolayers coincided with the diminishing
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20 induced resistance to cell kill by drugs, whereas r-aFG- did ﬁﬂﬂ?ﬂ@?e
resi stance but enhanced the effect of r-bFG- (Figure 4). Therefdre,

FGF- i ndu resjstance applies to both antiproliferative and cell Kkill
effects.qgg,&ﬂ/gigé“v' In vitro data on the enhancenent of serd$i%/YIA%*9!%¢
tunor cells 25 to anticancer agents using inhibitors of aFGF and bFG- This

Cenattrvi Ly ol e AReIh8E ENPlo RREE PR ante. B iR kel 1B o

and/ or bFGE miGidlgyedrief metasape aimate (pasageC3 jonat rafucedadhe samaleaerad it he
cytotoxicity of paclitaxel, doxorubicin and 5- 30 fluorquracil against
human and TRORRIAYETE QABAMABY fugiory,icaudl des SEsiity Wi ARHRE 1 RRthSAITS| ndi ngs

when anti - : i.b { I ti body
BRI T o G S S T R s T
appl i caht scoridtb® vithhbywdlitate chambhasistamthi(p+(.000 1o Peak@itea)d bFGF, i.e.,

suramn, also 98 2 9 DEC 21v]3 w0 00/ 74634 PCT/ US00140103 reverses the
FGF-i nduced resistance and enhances the activity of at |east 58 anticancer

t [ [ d/ i ' dit i | so. Exanple VIII).
Soram n'1 o XAMELE (6 5" Cieebeifi Suaha anel Thamisst B Ffualfilen o
multiple SHaWgkef aed@ss i ncluding aFG- and bFG- (M ddaugh, C. R er al.

(1992) Biochem 5 31:9016-9024). Figure 5 shows the results of in vitro
experi nents denBhstexamplapdeastraires sadeibdics whish colieetivety ghosdbieel@) extracellular

o RS SSPREEE T AL R AP

paclit el? uorour aci r cells,

human pr osfeais@inPed drditafices abérfis; aAA (b PbPGF a8{ witiab GFUAS raquiedd (BGRuck. e.
PC3-LN cells. Complete reversal_ was attained at between 10 to 15 gM
“suram n, wesiskanceyhsrranalr OF ampdifed g PeGEeffestad no antitunor effect when

used al one. EXANELfNlstudyliokd L5 dlAhiiord IR RADANERIRAE b orle, geti vity of

anticancer agents using-’low concentrations of suram n that do not produce
si gni fi caninohbcleyilaintisodies fFidive2 AHx dnphecatstrmwes f theadctivh €M nframognsvith of t he

activity of anticancer _agents by suranjn occurs. at |l.ow suram
concentlgfat pfhodigsde af PTREGH ‘?:‘Flé]ﬁf _alt‘?f P‘i}“’l"ﬁhi"alc?f‘?%go f{i@’ﬁ-"? Hfuced
chenor esi SL&%% g%ngtﬂ@'bﬁséﬁﬂ cﬁ%cﬁ%ﬁkiﬁ%yﬁHnl%?fléé&?ccsdfgﬁﬁ 4ctiGR M, the

cytotoxicity. ure 6 shows the contentration-response curves of
suram n i NbFGE antibody peidiced 4 crewensastbni-depeident tavdiseloldbs €M-buldcéd Exanpl es

v 2nd V1 e concert bl oSl SUESTLD: MIELJRRD 1805, el 100 Lo

nonspecific antibody (i.e., non-immune rabbit IgG) had no effect. For aFGF, the

20 antibody treatment partially reversed the CM-induced resistance; the maximum reversal
was about 60% that was obtained with 1 microgram/ml antibody with no significant
additional reversal at a 5-fold higher concentration. The second study evaluated the
effect of removing aFGF and/or bFGF from the active CM by immunOprecipilation.
Removal of bFGF abolished the resistance, whereas removal of aF GF only partially

25 reversed the CM effect. These two studies indicate that both aFGF and bFGF were
involved in the resistance, but had different roles.

The third study determined whether aFGF and/or bFGF are required for the
resistance. Endogenous aFGF and/or bFGF were removed from the active CM by
immunoprecipitation, and then reconstituted the CM using recombinant proteins.

30 When either the endogenous aFGF or bFGF were removed from the CM, addition of
their respective recombinant counterparts, at concentrations comparable to the
endogenous levels, fully restored the resistance (Figure 2B). When both proteins were

removed from the CM, (a} addition of r-aFGF did not induce resistance, whereas
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i ncorporation (i,e., 1C50) were 235 micronmolar in rat MAT-LylLu tunar ﬁl {Gﬁ.’)’
93 mcronolar in hunman prostate PC3 tunor cells, and 98 m cronol a gi |

human pr S164p PC3-LN tunor cells. These | CSO val ues ar @chbgicwEg6¢P- 1O
200-f ol dqﬁgier than its concentration needed to fully reverse the

FGF-i nduced resistance (between | to 15 mcronolar, see Exanples V and VI I

and Tabl e 2g4itidh oftr-BBGHIFEMMTRY alcofiedneanbA-akpedent rBsiE@e) irdiichtingtthar oduce
measurabl e cytotoxicity (i.e., <10%reduction in cell nunber and/or

prol i f er at bBGFibutiex) aFGEnee required éortihn sesiptance gndt(hbtha seneentdboref ect of 30

anticancer drugs b am n ,0ccurs nont oxi tratiaons .of surarnin.
A second sergrou wECF Serdd B 3etide T AR RS T e Sk Re

concent r at ;@Rsenst BHGF MicehRatidinkhé nithe EdRor iiCRdofBUS hRGF &v4s0
anticancer agents, fully inhibited the bFG- binding to its receptor. This

study was pesémriredS¥sgin ehws abhoutdnginlly Ble e fpdng somen©ano! 74634

PCT/ US00/ 40103 -t unor s.the - . | icin
and pacl | ¢ REGEPYRS HhSr s by BE R ot WP Lorifined B BB A7, i
resi st ancesyigs £ ebrhpreieadstorQich bif shaavlebivragse whin iheng GRaIRGF-dspisteiseld Tabl e

1). Five mcrogramiml anti-bFG- anti body was added. . The results show t hat
the 1 C50 ofvagosconsibiutadividnbotpaaliGhaan r-DFGF ehghysiolegical gopgeniragons ofithe oppl ar
suram n, remained uncha A4 SFRECARIOE whik thD & aj2bsence
or pr esencglq%(?gepﬂlés %rﬁ[}:ll oggrfeaél%]%gtu?ﬂg?cét eglttELat suramn a\ﬁ% ttheﬁballz(}:
anti body sbaige®diichemsasitaact, ibyrusimzchayn-sRGARdd rbEFGRieamithoat thae at 1- 2
m cronol ar . concentratiaons conpl etely. inhi 8_1 tedéi{h bFGE- i nduced

n

resi st ance immunpprecpipied (Y1) ind RerEris AN (FAgHTF n gheRalong, FpbPF
aFGHl bFGE- 10 ntf_%gqégﬁghcr i SUIRSE ShduBad a ESnckRYAIoHEdkpBYdeRY F@idncdhi S exanpl e

summari zes 1 n set forth below the data showi ng that aFG- and
bFGF i nduc€onslsihations of rtab Goir-HEGE at ESicentraticanseihe £5dogesow prieteansindhel

spect rum of chanpi sms of _acti.ans, ,includin ntj, t iRla l.cr ot ubul e,
18T opol soiRMace. pevien Biteand o Pl ok PRt he/h PR oMy
met abol g ?%am@ch??n?‘Bf RGistaRSER e CAIOwRN BMEvent frddted rRtiStahe £ higHeR pedtginal

ways.

transducti on pat The experinmental conditions are described briefly
bel ow. Hunmonpemistiabe PC3 tunor cells were pretreated with aFG- plus bFG-

for 96 hours, faqllowed by.dru trea nt for .S W th or without 15
ni cronol ar sur ar#l?ﬁ%olrg?ﬁﬂ?ﬂfgl"b%c OH%ES?SF“&%?“JQ?H‘E‘]%?HQ ?';ssul f or hodani ne B
assay Whi ChynfBASHEREVE BfiglePledl. THeWiRhRudg ORaITed did cefl kilkkifectofigsugsi st ed in

Table 2 showed (a) resistance induced by aFGE pl us bF%é(i . e %’h__gher

1 C50), and Sibjilar Gudingswens ohseedast Sha A CHYPIARUETIMOL FAAAREHPFET e,

S ol md | MiRRLR s LERIE Lot 1 ek iR UaFEIT L nbPAS ASishbDBM! FOF
'cnhanccd the effect of r-bFGF (Figure 4). Therefore, the FGF-induced resistance

applies to both antiproliferative and cell kill effects.

EXAMPLE V: In vitro data on the enhancement of sensitivity of tumor cells
25 to anticancer agents using inhibitors of aFGF and bFGF
This example shows that inhibitors of aFGF and/or bFGF enhanced the tumor
sensitivity to anticancer agents.
Figure 2A shows that inhibition of aFGF and/or bFGF using their respective
monoclonal antibodies enhanced the cytotoxicity of paclitaxel, doxorubicin and 5-
30 fluorouracil against human and rodent tumor cells. Likewise, Figure 2B shows the
same findings when anti-aFGF monoclonal antibody and/or anti-bFGF monoclonal
antibody were used to remove aFGF and/or bFGF from the cell culture medium. The

applicants further show that another inhibitor of aFFGF and bFGF, i.e., suramin, also
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The FG--induced resistance was dependent on the FG- concentrations,? MED (&)
hi gher 25 resistance at higher FG- concentrations. 100 WD 00/ 74634 7 9 DEC
2003 PG/ 0103 Table 2. List of anticancer agents

resi stancgq}%n %aéed by aFG-/ bFG- and reversal of FG--i nduce@yg@%\gygnce by

suram n DrugDrug concentration required to produce 50% i nhibition, ICso

| ass/ name (LaitdsQhe FOFUGANEET Osifan@ Hd chhBieE tHAdedity 0P8y 18hst S8hfFander
treatment only,ng/mng/m wthout FG- treatnent)

NoSur anmi n@Rents anderceivizhiamber &t vavaceoniditipns segralsplBxampie VIII).

Mur am nFol dsur am sur am nFol dsuram n ntitubul.in/. i.m,cr ot.ubul.e nts
el e s s RSt B Dol e bR AR T ind b fp e
(NSC6. 586.p8aeh RObr D61 AR FASI6 arld TFGH (K11 8dAph M IR0 eASE (1982) Biochenm.

( NSCD. 330.7400. 451. 360. 420. 782. 360. 35 9842) _ .
Vi ndesisne 30:¥96-%346).5Beusesd shoms e respiio off 3 vitro expenments demonstrating that

Vi nor el bin,.3. 993..295. 251, , 84 n :

200 00, 53idipips oy ikt bits Rl Rkt B FHGNEECersdi V¥ ne it ipgyced

opot ecan, rtdiSeet 13 623liGYALdODMORAGENIBSSBuEBLradd 24 rH MADIGAY tunor cells,
human prostate PC3 tumor cells, and a metastatic subline of PC3, 1.e., PC3-LN cells.
Complete reversal was attained at between 10 to 15 uM suramin, which, as shown in

10  Example VI, had no antitumor effect when used alone.

EXAMPLE VI: In vitro data on the enhancement of the activity of anticancer
agents using low concentrations of suramin that do not produce significant

15 cytotoxicity .

This example shows that the enhancement of the activity of anticancer agents by
suramin occurs at low suramin concentrations that were sufficient to fully inhibit the
FGF-induced chemoresistance but were not sufficient to produce significant
cytotoxicity.

20 Figure 6 shows the concentration-response curves of suramin in the tumor cell
lines used in the studies described in Examples V and VII. The concentration of
suramin, when used alone, required to result in 50% reduction of bromodeoxyurndine
incorporation (1.e., ICso) were 235 micromolar in rat MAT-LyLu tumor cells, 93
micromolar in human prostate PC3 tumor cells, and 98 micromolar in human prostate

25 PC3-LN tumor cells. These ICso values are between 6- to 200-fold higher than its
concentration needed to fully reverse the FGF-induced resistance (between 1 to 15
micromolar, see Examples V and VI1I and Table 2}. At 1-15 micromolar concentration,
suramin did not produce measurable cytotoxicity (i.e., <10% reduction in cell number
and/or proliferation index). Hence, the enhancement of the antitumor effect of

3;0 anticancer drugs by suramin occurs at nontoxic concentrations of suramin.

A second study was performed to determine whether suramin, at concentrations
sufficient to inhibit the FGF-induced resistance to anticancer agents, fully inhibited the

bFGF binding to its receptor. This study was performed using the rat MAT-LyLu
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anpt ot heci n (NSC5. 034. 8011. 382. 265. 4017. 203. 425. 78 94600) 101 2 9 HEE:EEZ%:M
WO 00/ 74634 Tabl e 2 (continued) PCTIUSOQX 40103 Drugbrug concentrat

requiredy ce 50% i nhibition, 1C50 class/name ontrol p Iy
nglm SRR S g/ + bEGE 3 treatment only. gl ni ng/ e
treatment) NoSuram noResi st anceit hNoResi st anceVith uram nl5

pMur am nFQhghss BEIRNsRS hdeRahbs SeilSard 0 sMREER dnk flaélhhk)élt:@ tRe ©%@E]
27.7935.86145. 215. 2329. 84281. 0610. 1127 32, nMP3 SC 1 12231127 . } toposi de,

i cronol ar a(nmsmcesagemsiri@@flzqu @o«adumreslgt@neqwgm@k@)eduftmarﬁtwﬂmres
WO, 4520 TO8F Mot Lale Dy oF 3p it Gp P rCY AR s atea
NMA. 455. 057He B&AtsGR8withalihe 1T 5,4 f@d38rubicin and paclitaxel, in the presence of 1.6
5 micromolar suramin, remained unchanged at 13 and 14 nM, respectively, in the
absence or presence of the antibody. This indicates that suramin and the bFGF
antibody shared the same action mechanism and that suramin alone at 1-2 micromotar
concentrations completely inhibited the bFGF-induced resistance.
EXAMPLE VII: Broad spectrum of anticancer agents exhibit aFGF/bFGF-
10 induced resistance that is reversed by suramin

This example summarizes in Table 2 (set forth below) the data showing that
aFGF and bFGF induce resistance to at least 58 anticancer agents with a broad
spectrum of mechanisms of actions, including antitubulin/antimicrotubule,

15  topoisomerase I inhibitors, topoisomerase II inhibitors, antimetabolites, alkylating
agents, and agents that interfere with signal transduction pathways.

The experimental conditions are described bnefly below. Human prostate PC3
tumor cells were pretreated with aFGF plus bFGF for 96 hours, followed by drug
treatment for 96 hours, with or without 15 micromolar suramin. Cell number was

20 measured using the sulforhodamine B assay which measures the total protein
concentration. All drugs listed in Table 2 showed (a) resistance induced by aFGF plus
bFGF (i.e. higher ICs), and (b) reversal of the resistance by suramin treatment (i.e.
suramin treatment reduced the ICsp to the original values as without FGF treatment).
The FGF-induced resistance was dependent on the FGF concentrations, with a higher

25 resistance at higher FGF concentrations.
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SC 256439).. eniposide, icronolar (NSCO.400.421. 142 .850. 391. 984. 950 ﬁg
122819) Arnsacrine, icromolar (NSCO.710.681.321.850.%741. 902. 660. 67 % %3@9
Epi r ubi ayf.003Mk92. 45119. 54166. 641. 63122. 06281. 632. 75136. 66§ LRRFAZ)
erbarone, icronolar (NSC22.9928.6346.661.6724. 8780. 772. 8929. 45 336628)

I roxantrone Hydrochl ori de, 0. 340. 320. 812. 380. 331. 283. 770. 28 i cronvol ar

Ant i met abolites 5-Fluorouracil, icronplar ) )

(NSC2. 212Ta0B. D52.ist9f angt20 @1 Hepnts which gBow)registgee indiced by aFCrlbEGF
(NSC32. 1128. 8460. 551. 8930. 6080. 552. 5133. 69 40) - Mer capt opuri ne i cronol ar

( NSC1. 571264 pegysalad F Ginducedggsistam ce hy)suy

Tabl e 2 (|Pongi nued] PCPIrus@erdditogiday pesirey @d?f@éncfr%(!‘i’odnhilétimhrlgdoto
produce S50%ss/nimei {i on, 1C50 | ass/nanme Control (drugFG- 0.3 ng/m + bFGF
laFGF 1 ng/mM + bFGF 3 treatnent only,ng/ mng/mM wthout FGF treatnment
Control (drug  [aFGF 0.3 ng/ml + bFGF 1 aFGF 1 ng/ml + bFGF 3
treatment only, |ng/ml ng/ml
without FGF
treatment)
No Suramini‘lo Resistance/With [Ne Resistance,With
suraminl5 pM suramin{Folds suraminsuramin/Folds mramin
Antitubulin/antimicrotubule
agents
acliaxel, nMj
rl()NSC Taoryy 216 | 213 | 6s3 | 302 | 188 | 1208 | 559 | 20
'Vincristine,
mM (NSC 6.58 6.82 26.30 4.00 6.68 44.55 6.77 7.14
67574)
Vinblastine,
mM (NSC (.33 0.40 0.45 1.36 042 0.78 2.36 0.35
49842)
mdcsme’ 039 | 035 | 0.53 1.36 037 | 082 2.10 0.43
Vimorelbin | 399 | 329 | 525 | 132 | 360 | 901 | 226 | 384
[Taxotere, nM
(NSC 628505) 2.29 2.02 2.53 1.11 224 3.46 1.51 2.16
Topoisomerase 1 inhibitors
Topotecan,
mM (NSC 22.16 21.67 31.09 1.40 20.78 | 53.88 2.43 21.01
609699)
Camptothecin
mM (NSC 5.03 4.80 11.38 2.26 5.40 17.20 342 5.78
94600) '
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NoSur am noesi st ancei t hoResi st ancei th uram nl15 79 DEC 7065
MBur ami nol dssur ami nsur ani nFol dssuram nti net abol i t es(conti nued)

6- Thi oguani ne, 0. 280. 320. 963. 430. 321. 445. 140.30 v ara ine, icronolar (NSC
21887) 5. Wopo2Q44. 452. 614. 6921. 914. 255. 85 yt ar abi ne/ Ara- C, pcTasod/4noi NSC
3878) 0. 390. 461. 273. 260. 423. 268. 410. 45 rimetrexate. nM SC

352122213%#42 3 1254 11. 6130. 5995. 902. 8528. 89 entitabi ne, nM (NSC
613327)& eprdined) 4116 1213 091.915.99 civicin. icromol ar (NSC

163501)0rugg1. 283. 3u2. 1Prugssocertration gyuirpddeipreduse3Bhonhibigon, ICs,
153353 casodanmic 4. 182. 032. 407. 083. 442. 12 Pyrazofurin, icronolar (NSC 143
095) 3. B83. 834. 071. R03. 6511. 063. 273. 80 PALA, icronolar SC
224131) 240. 84249. 2 62 35F G E AR n /A +2HRGE 13 WTWI ar
5C 218B21) 336. 3131 re}%@@@ﬁ gg,gﬁ 84458. 711. 3641%a &1 5- Azaci ti di ne,

i cromol ar (NSC 102R48)%¢ $e5 14137 802. 276. 4526. 374. 337. 32 - Aza
' -deoxycytidine, i .tegmm{) SC 102816) 6. 636. 1414. 032. 126. 5426. 283. 966. 39

o Suramin/No Resistance,With [No Resistance [With
suramin(l5 pM  {suramin|FFoids suraminjsuramin/Folds suramin|
Topoisomerase 11 inhibitors

Doxorubicin, nM
(NSC 123127)
Eioposide,
fmicromeolar (NSC| 1.84 1.75 2.34 1.27 1.60 3.40 1.85 1.61
141540)
[Mitoxantrone,
micromolar (NSC| 0.18 0.16 0.33 1.83 0.18 0.53 294 0.18
301739)
[baunorubicin, nM
(NSC 82151)
Idarubicin, nM
{NSC 256439)
Teniposide,
rmicromolar (NSC{ 0.40 0.42 1.14 2.85 0.39 1.98 4.95 0.36
122819}
Amsacrine,
micromolar (NSC| 0.71 0.68 1.32 1.85 0.74 1.90 2.66 0.67
249 992)
pirubicin, nM
(NSC 256942)
Merbarone,
micromolar (NSC| 22.99 2863 | 46.66 1.67 24 87 | 80.77 289 29.45
336628) .

Piroxantrone
IHydrochloride, 0.34 0.32 0.81 2.38 0.33 1.28 3.77 0.28
micromolar
Antimetabolites

27.79 3586 | 145.21 5.23 29.84 | 281.06 10.11 27.93

2945 29.10 97.44 3.31 26.54 | 156.85 5.33 30.24

4.45 5.05 11.88 2.67 4.45 31.21 7.01 4.30

102.45 | 119.54 | 166.64 1.63 122.06 | 281.63 275 136.66

5-Fluorouracil,
micromolar (NSC|{ 2.21 2.39 5.05 2.29 2.16 12.61 5.71 2.14
19893)
(Methotrexate,
micromolar (NSC| 32.11 2884 | 60.55 1.89 30.60 | 80.55 2.51 33.69
1740)
6-Mercaptopunne,
micromolar (NSCj 1.57 1.67 2.99 1.90 1.70 5.50 3.50 1.55
755)
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103 29 0 EC 2" ,i WD 00174634 Table 2 (continued) PCT/USCO/ 40103 Drngg]]E[: 200}
cl ass/ naneDrug concentration required to produce 50% i nhi bition.

Control (drugaFGF 0.3 ng/m + bFGF 1FGF 1 ng/m + bFGF 3 reat mant n%/m ng/ m
W t hout /7148%Sur ami noResi st ance, Wt hNoResi st ance , Wth di<d

Mur ani nol dsur ani nur ani Fol dssurami  denosi ne rabi nosi de

(Ara- Aradle tﬁ%a) 601. 5618. 9745. 732. 1320. 97 |crom)l ar CI adri bi ne,

 or o) B NSCD. 280, >onT a5 orcrgtatignyayupdy tggnrgqg%vognmm&hﬁ“rc e
il uoroﬁg”é SPIMNS di nle, 5. 887. 119. 031. 546. 6012. 302. 095. 75 M (NSC 27640)
i azofu icromollar (NSC7. 507 9014 571 947 _2519.242 576,15 286193)

kyl at i ng agent s/ | n’f@F‘E’éﬂ girugg d‘tﬁa‘ﬁf@i’i%!‘ﬁf” W GF dr pifrBd nghste bFGF 594 85
w1

1. 763. 0910. 193. 693"EtMErg®ply, MWW atin, icronol aPFMEC2. 252. 113. 79

1. 682. 99. 104. 042. ®ithoyt 5Gd) | tomycin C, icronol ar [(NSCL. 611. 533. 06
1.901. p94. 702. 921. |pGatment)

No Suramin,No esistance/With |No Resistance/With
suraminil> pM  jsuramin[Folds suraminsuramin{Folds suramin

Antimetabolites {(continued)

6-Thioguanine, | g2 | 032 | 096 3.43 032 | 144 5.14 0.30
F1 d‘a’:’-b’b"“' {N5€
micromolar (NSC
3121837) 5.13 5.20 13.45 2.61 4.69 21.91 4,25 5.85
Cytarabine/Ara-C,
rmicromolar (NSC
63878) 0.39 0.46 1.27 3.26 0.42 3.26 841 0.45
[Trimetrexate, nM
(NSC 352122) 33.60 3312 54.01 1.61 30.59 | 95.90 2.85 28.89
K Gemcitabine, nM
(NSC 613327) 6.84 6.95 9.61 1.41 6.12 13.09 1.91 5.99
ACIvVICIn,
micromolar
(NSC 163501) 1.58 1.28 334 2.11 1.65 5.52 3.49 1.63
Alanosine,
micromolar
{NSC 153353) 2.06 2.15 4.18 2.03 2.40 7.08 3.44 2.12
Pyrazofunn,
icromolar
(NSC 143 095) 3.38 383 4.07 1.20 3.65 11.06 3.27 3.80
PALA,
icromolar
SC224131) | 24084 | 249.28 | 254.54 1.06 236.32 {291.74 1.21 201.38
entostatn,
Fﬂ'cromolar :
(NSC 218321) 336.31 ] 310.39 | 365.68 1.09 305.84 | 458.71 1.36 417.26
5-Azacitidine,
micromolar ‘
(NSC 102816) 6.09 6.94 13.80 2.27 645 | 26.37 4.33 7.32
5-Aza
2'-deoxycytidine,
icromolar
SC 102816} 6.63 6.14 14.03 2.12 6.54 | 26.28 3.96 6.39
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6980) CNU, m crornol ar33.5134. 2352. 24 1. 5636. 5275. 642. 2633. 33 (NSC 4(}3?@?)3
Mel phal an, icronolar (NSC4.194.0212.85 3.074.4824.615.873.97 8806) i ?J'“'}

i cronol ar (NSC3. 854. 0719. 08 4. 964. 0933. 168. 614. 17 6396) Buﬁ}éﬂlﬂﬂ , 4‘)5%8”0' ar
(NSC86. 2WEPIFEG? 85 1.14101. 83127. 451. 4882. 77 750) hl oramblci T, P | ar

(NSC31.9233. 1153.45 1.6744.4488.332. 7737.55 3088) 104 WO 00/ 74634 Table 2
(cogti mﬂézﬁg@nmg}40103 Drug cl ass/ nanmeDrug concentration required to "
pr oduc g%t Ot o =0 Cant okl % B50%, thRitdnICL, 1197 |
- bFGETOE ARG Ui y PRI e Pt T RO L Pt IS h ) “Nour A A <

Resi st anceW t ha[ Resi $arto\rug ur pFGED-p et bEGIFdL up iUl agimd|okEeHm
kyl ati hg agent s/ | nt ertectmienthg agemgsny conti nued) 1ica i,

nM204. P0184. 42344. 62 wiBthB FGINA59| 2 216. 64 7825 SC 24p59).. acarbazi ne,

I cronofar (NSC36. 633 NP 103 [aFandd Do 4 1T1[REsi c #1h 68[Na388) Resistance,Mith

suramin/l$ uM  suramin/Folds suraminsuraminfFolds suramin
|Adenosine
arabinoside (Ara-A),| 21.51 22.66 33.60 1.56 18.97 | 45.73 2.13 20.97
micromolar
Cladribine,
micromolar (NSC 0.35 0.36 0.46 1.31 0.35 0.65 1.86 0.34
105014)

S5—Fluorournidine,
micromolar (NSC 0.28 0.28 0.44 1.57 0.33 0.70 2.50 0.29
519273)
Al

. |[fluorodoeoxyundine,| 5.88 7.11 9.03 1.54 6.60 12.30 2.09 5.75
nM (NSC 27640)
Tiazofurin,

micromolar (NSC 7.50 7.90 14.57 1.94 7.25 19.24 2.57 6.15
286193)
Alkylating agents/Intercalating agents

Cisplatin,
micromolar (NSC 2.76 2.69 4.85 1.76 309 | 10.19 3.69 3.01
119875)
Carboplatin,
micromolar (NSC 2.25 2.11 379 i.68 2.29 9.10 4.04 2.31
241240)
Mitomycin C,
rmicromolar (NSC 1.61 1.53 3.06 1.90 1.69 4.70 2.92 1.60
26980)

BCNU, micromolar
- (NSC 409962)
Melphalan,
imicromolar (NSC 4.19 402 12.85 3.07 448 | 24.61 5.87 3.97
3806)
Thiotepa,
micromolar (NSC 3.85 4.07 19.08 4,96 4.09 | 33.16 8.61 4.17
6396)
Busulfan,
micromolar (NSC 86.21 | 89.20 | 97.85 1.14 101.83 | 127.45 1.48 82.77
750)
Chlorambucil,
micromolar (NSC 31.92 331 53.45 1.67 44.44 | 8833 2.77 37.55
3088)

3351 | 3423 | 5224 1.56 36.52 | 75.64 2.26 33.33
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osfam de, icronolar (NSC2.662.235.011.882.228.123. 052. 55 10924) .« £l 2003

ycl ophospham de i cronol ar (NSCO.510.481.112. 180. 571. 533. 000. 50 82*7%

Ni t rogen Mustard, icronolar (NSCO.490.471.132.310.422.174.430.54 62) racil

Must ard, icronolar (NSC30.0238.2142.401.4137.5967. 142. 2434. 60 34462)

| pobr oman,wé g-agR! ar (NSCL36. 1493. 99193. 881. 42125. 26183. dhysamddiéy 89 25154)
-1 poneanol , icronolar

(NSC4105, 594307 003775. 760. 925040. 695133. 551. 253929. 73 349438) O her

nmechani sh (cqutinued) 1y dr ol enperone  icromlar

(NSC24. 55peg alass/manme] 81?6“5)6%‘2"’9‘23‘“5‘7‘29“@9“ spprpdpcef¥ dhiBIGoREICs cr ool ar

(NSC25. 3]224. 4554. 527 i 523. 46 Depsi peptide njd

1.031.551. 381. 162 1 3?@32%?-'+bFGfd5 aFGIECngion 3 bEGD DO/

PCT/ USO0/ 40103 EXAVHIFetmentonly, cme/MyrGE- i nduced re

preatment)

uramin Resistance, /With esistance Ith
nrami urami Folds uraminsuramin/Folds ramin|

Alkylating agentsllntercalatmg agents (continued)

74634
nemhnce to antlcanFer

Plicamycin, nM
(NSC 24559) 204.00 | 18442 | 344.62 1.69 182.37 | 459.78 2.25 216.64

Dacarbazine,
micromolar (NSC | 36,63 37.61 53.69 1.47 3241 | 107.94 295 39.68
KM5388)
fosfamide,
micromolar (NSC | 2.66 223 5.01 1.88 2.22 8.12 3.05 2.55
10924)
Cyciophosphamide
micromolar (NSC | 0.51 0.48 1.11 2.18 0.57 1.53 3.00 0.50 |
26271) |
INitrogen Mustard, |
micromolar (NSC | 0.49 0.47 1.13 231 0.42 2.17 443 0.54 |
762)

Uracil Mustard,
micromolar (NSC | 3002 | 3821 | 4240 1.41 37.59 | 67.14 2.4 34.60
34462)
Pipobroman,
imicromolar (NSC | 136.14 | 9399 | 193.88 1.42 125.26 | 183.54 1.35 108.89
125154)
4-Ipomeanol, |
micromolar (NSC 14105.59] 4507.00 13775.76 0.92 5040.69|5133.55 1.25 3629.73
349438)

ther mechanisms of action

Dihydrolenperone,
micromolar (NSC | 24.59 | 28.11 | 44.53 1.81 2606 | 82.92 137 23.90
343513)

Spiromustine,
micromolar (NSC | 25.32 | 2445 | 54.52 2.15 2541 | 87.62 3.46 26.65
172112)

Depsipeptide, nM
SC 630276) 1.12 1.03 1.55 1.38 1.16 2.16 1.93 1.16
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detected in nultiple cancer cell lines This exanple summarizes i npgaﬁyflt H@
(set forth beI ow) the data showing that 5 aFGF and bFGF i nduce resis

to pacl |§/§ doxorubi cin, 5-fluorouracil, and/or fludarabine in multiple
cancer {%3ds derived fromdifferent human and ani mal POFYap0103

i ncluding prostate, |lung, pharynx, colon, breast and blood and a human

breast ¢ | ne ran fect d gene
encodi ng W %:E V“é]é igpﬁwhﬁp%thg]%r"égéﬁﬁssﬁ Oa“\% a"&"' zﬁ‘egg ) 10 The
experi ment afl€ |'B P BRI EEH B briefly beI ow Cel I's were pretreated
wi th human reconbi nant r-aFGF and/or r-bFG- for 96 hours and then W|th

drugs for 96 heiSxafle diifnatudheryan ekl SriSeiotyhd samidionbumn

prostate, |ung, pharyn and reast cancer
was det £r nriFGHE aly bFGE inditebedistancead pBerlithkel] dn@rpmcat 5 duordipicit, had/st udy on

the human | eukem c cells, the deﬁg ef f ect V\gs 15 nmeasured by the MIT assay,
whi ch meastivdsaineinmyliple gancerielidines danyed Gem ¢ ereaf human 299 @ymal c. et al

(1988) Cangeb,Res 14 ngﬁgq[s&g%wggﬁy Jgﬁ d&ﬁ&n 'Hrga%%{gogslbx@%&rm% gyunors,

the results® ndicate rnot e resistance er eas
bFGF al onecdnoeiuaidineathatat ambly tramsfeicied veigh thel had spendbdéhdimy fospat e PC3,
breast MCF7, mdrl-transfected Fﬁr ea t B 19, | ung A549, prostate 20

MAT- LyLu) Biyeontstein thaf liaesmonsip B¥I | i nes (pharynx FaDu, col on

HT29) . 10 HoweverTheQmmédtmoﬁ&mbn@dﬁ%emcmfﬁ? HCWC@ler\Qé‘e?r&%?ed h all

seven cell lines, i'ndicating different cells have different uirenents
of aFGF anuhtthﬂﬁlan‘lihmmtssanttrsaFGEmdfmrr (@I for ft hmnaﬁ(d:thamrpfhuhfdregk ffoh§6

- bFGF ff t b 50-f - aF 1
L BEGE | ndbvua BPeme spidR el Set v gfe BAAT prosials ng b ROdRy ¢ he
human | EUK%‘]H Greﬁﬁlclanéér@gﬂs khefdrug EFER-WWREMet GRIFRIIW] ihe Mniibitibn %Fgr:dlﬁl ng/ n )

and r-bFG (3 m ) 1 nduced reSistance to fludarabine, for a 96 hour
treat nent, mcpt;mrzithxddfcubhmumméwthuatandnuke@qg icelds tl‘nfbdrpg effecievB0% was

et 2580 L9 DLELOD L s heSheptse. LT 0 S CAOTN Bkt L1
r ~D N N GPAbigy, W.CCef af (1688), CahckA REs 48589-601).
For the cell lines derived from solid tumors, the results indicate that aFGF alone
did not induce resistance, whereas bFGF alone induced resistance in five cell lines
AS549 (prostate PC3, breast MCF7, mdrl-transfected breast BC19, lung A549, prostate
20  MAT-LyLu) but not in the remaining two cell lines (pharynx FaDu, colon HT29).
However, combination of r-aFGF and r-bFGF induced resistance in all seven cell lines,
indicating different cells have different requirements of aFGF and bFGF. The results
further show that r-aFGF amplified the r-bFGF effect by more than 50-fold (e.g. 1
ng/mi r-aFGF plus 1 ng/ml r-bFGF induced greater resistance than 50 ng/m! r-bFGF
25 alone).
For the human leukemic cell line, 1.e., CCRF-CEM, combination of r-aFGF (1
ng/ml) and r-bFGF (3 ng/ml) induced resistance to fludarabine; for a 96 hour treatment,
the fludarabine concentration required to produce 50% was increased from 4

micromolar in the absence of FGF to 6 micromolar in the presence of FGF.
30
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Table 3 (continued)
Cancer || r- Drug concentration - Drug r- Drug concentration
Cell || bFGF | needed to produce aFGF | concentration aFGF+ | needed to produce
line ng/ml | 50% inhibition, nM | ng/ml | needed to r- 50% inhibition, nM
produce 50% bFGF
inhibition, nM ng/mi
Pac | Dox | 5-FU Pac | Dox | 5- Pac Dox | 5-FU
FU
Human 0 2.1 24.1 | 2093 0 21 1302 ) 1643 0 22 30.2 1643
colon 1 2.0 | 244 | 2362 I 20 (320 |1625( 0.04+1 | 2.0 291 1764
HT-29 10 1.9 | 245 | 2226 10 1.9 {30.3 | 1578 ) 0.08+1 | 2.0 30.0 1550
50 20 | 26.1 | 2252 50 2.0 | 30.0| 1634 0.16+] | 2.1 30.5 1608
032+1 | 3.5* | 48.1* | 2766*
0.64+]1 | 6.2% | 72.7* | 5211*
1+1 10.8% | 131.4* | 7070*

Human 0 0.32 | 169 991 Not measured
breast 0.01 |045* | 213 | 1028
MCF7 0.1 0.84* | 37.6* | 1369
1 1.3* 1 59.5% | 1507

Human 0 59.6 128 975 Not measured
breast 0.01 112* 150 1068
BC19 0.1 183* | 270* | 1373
1 236* | 407* -] 1514*

Rat 0 127 |1 103 746 Not measured
prostate 1 16.3 1 18.3* | 1050*
MAT- 10 | 47.8* | 54.0* | 1950*
LyLu 50 214+ | 238% | 3254*
5 EXAMPLE IX: In vive data on the enhancement of the activity of anticancer
drugs, against well-established tumors, using nontoxic dose
of suramin

This example describes four studies that provide additional data on the
10 enhancement of the antitumor effect of paclitaxel and doxorubicin by suramin in
immunodeficient mice bearing several human xenograft tumors.

The activity of paclitaxel and doxorubicin, with or without suramin, was
evaluated in immunodeficient mice (male Balb/c nu/nu mice, 6-8 weeks old). Animal
caré was in accordance with the guidelines at the Chio State University. Several

15  human tumor models were used, including (a) lung metastases derived from
intravenous injection of human PC3-LN tumor cells, (b) lung tumors derived from
direct injection of human PC3 cells in lungs, and (¢) subcutaneously implanted PC3
tumors. Four studies were performed. In all studies, drug treatment was administered

intravenously via a tail vein, after the tumor was established. The first and second
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LOCL CKxagc, ooNC a c -ooeocCCDr~rrr~ - - - 1la.r a
"TH+4r- - rurd r]jvr or tr i aca- r1CC1r- r r- 00 = C.C- ri 2dcDEC 2003 ~
O yyC- - 1/1- ~-n- n~LC 107 2 9 0 E C 2003 WD 00/ 74634 Table 3

(cont i nudYYP PRS00/ 40103 Cancerr-Drug concentrati onr - Dr uBET{bS0g40103
concentration Cell bFGFneeded to produceaFG-concentrati onaFG-+needed to

D ce spRauTea B R Mol BEs-INRghASEARE nloEr BRYY Wbk CRLTM
cells (10° cells in 0.1 ml physiologic saline) were injected intravenously, via a tail vein,
into immunodeficient mice. This procedure results in metastasis to lungs in 100% of the
animals (Ware, J.L. et al. (1985) Exp. Cell Biol. 53:163-169). After 4 weeks, tumor

5 establishment was determined by visual examinatton of the lungs of two randomly
selected animals, and drug treatment in the remaining animals was initiated when these
two animals showed al least 5 tumor nodules of ~1 mm diameter. Mice received
intravenous injection (over 1 min) of 200 pl of either physiologic saline or a saline
solution delivering a chemotherapeutic, 10 mg/kg suramin, or a combination of

10 chemotherapeutic and suramin. The chemotherapeutic was doxorubicin (5 mg/kg) for
the first study and paclitaxel (Taxol, 15 mg/kg) for the second study. Treatment was
given twice weekly for three weeks. Preliminary pharmacokinetic data in rodents
indicate that these doses would result in plasma concentrations of approximately 10 nM
for doxorubicin, 5-7 nM for paclitaxel and 10 micromolar for suramin at 72 hours. As

15 shown in Example VI, the suramin concentration was sufficient to reverse the FGF-
induced chemoresistance. The doxorubicin and paclitaxel concentrations are near or
above their ICsoin the monolayer cultures of PC3-LN cells (i.e., 17 nM for doxorubicin
and 8 nM for paclitaxel). The selected suramin dose has no in vivo antitumor activity
against other mouse tumors {Chahimian, A.P. et al. (1998) J. Surg. Oncol. 67:104-111;

20 Shin, R., ez al. (1997) Scand. J. Gastroenterol. 32:824-828). Three days after
completion of drug treatments, animals were euthanized and their lungs removed, fixed
in Bouin’'s solution to visualize tumor nodules, and then processed for histologic
evaluation. Histologic sections (5 micron thickness) at a depth of between 200-300 pm
from the ventral surface and containing all 5 lobes of the lungs were obtained. The

25 lung surface area (counted as number of pixel) occupied by the tumor was calculated as
a fraction of the total lung area, using Adobe PhotoShop. The number of tumor cells in
residual tumors and the fraction of apoptotic cells in each tumor were also determined
microscopically. Because apoptotic cells disappear over time, a second measure of the
extent of apoptosis was the density of non-apoptotic cells in the residual tumors. This

30 was determined by counting the number of non-apoptotic tumor celis in randomly
selected microscopic fields at 400 x magnification. On average, ten fields per antmal, or
>1,500 cells in the control and suramin groups and >600 cells in the doxorubicin group

were counted. In the case of combination therapy where fewer than 5 tumor nodules
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i nhi bition, nWhg/n PacDox5- FUPacDox5- PacDox5- FU FU

Human02. 124. 1209302. 13072164302. 230. 21643 79 DEC 2003
col onl2. 212.032.116250. 04+12. 029. 11764
T, 26101 MEEERE 611 550, 312780, 08412 030, 01550 PCT/US00140103

502. 026. 12252502. 030. 016340. 16+12. 130. 51608 0. 32+13.5%*48. 1 *2766*

0. 64+16. 2'Z2aic Bbd Skl M B4 AN B0 ANROROTZLE pI0RN) i ur ed
breast 0. 010. 45921. 31028 MCF70. 10. 84" 37. 6*1369 11. 3*59. 5*1507

Human059. Bb28@4@5Not nmeasur ed breast0.01112*1501068 BC190. 11830270* 1373
12360407*1514* 012,.710. 3746Not  neasur ed ostatelle. 318. 3*1050*

MAT- 1047. 8* 54, oﬁ%g%%ﬁ’ﬁ/i S5 R B SEbOR AR e Tr I 1855 on  ne
enhancenenf ke bbgriraok EYickiioméhea NbiANGSY medletsss, agai nst wel | - est abl i shed
tunors, using nontoxic dose of suramn This exanple describes four studies
that provi de adBatle rshpwe thearepistipedoxcpuiiping fuemeneloge hedao gignificanbr ef f ect
of paclitaxel and doxaorubiGi. suram n_in k- nodefici.ent mc earJj ng
ceveral  hararerrgne iRt Aer R BB yb ey D e B ks B i
With or widthbauhoSdiiaRy A80MAGipl@MAL Bateeh bNagoproiRadet bed BAYcdlineichd) 6f

Bal b/c nu/nu mce, 6-8 weeks old). Animal care Jvas in accor dance with the
gui del i neshamapepietiohells igratidualiiners sandcausid T A7 1ossHp hady et Abdel s were
used, including. i fr j Lhj.ection of
naman pCa- PRI e RS S RRAREE ki Haa il (bEAGRE SR | P00,
human RE3 d@bdlSuificdswigs luagy wWheyeas ohbud (i @b usimals imprhadsaduiesy/ suratin s.

Four studies were perforpned.. In all studies, drug_treatnment. was.

adni ni st ereUObINFHGLETEHR SRPYCA YiEbE PaIrs QR fhif lung pufacEnIstqlorif Sedion of

establ i shegh, - Ti&,ek ik §fi afihthisS #4RE Eontrol and single agent groups showed microscopic

tumor lesions, whereas only 58% of animals in the doxorubicin/suramin group showed

microscopic tumor lesions. Hence, the addition of suramin to doxorubicin therapy

15 significantly enhanced the antitumor effect, resulting in (a) tumor eradication in 42% of
animals, and (b) in the remaining 58% of animals which showed residual tumors,
further reduction of the tumor size (additional 10-fold), reduction of density of non-
apoptotic tumor cells (additional 4-fold), and enhancement of the apoptotic cell fraction
(additional 3-fold). Addition of suramin to doxorubicin did not enhance the body

20 weight loss, indicating that suramin did not enhance the host toxicity of doxorubicin.
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108 2 9 DEC 2003 WO 00/ 74534 PCTI US00140103 studi es used the intravenous
PC3-LN | ung netastasis nodel. Briefly, human PC3-LN cells (10" ¢8I0t 1008
0.1 m physiologic saline) were injected intravenously, via a tail vein,

i nto i MmbEF6E4 ent mice. This procedure results in nmet asPEEUSEH419UNgs in
100% of the animals (Ware, J.L. et al. (1985) Exp. Cell Biol. 53:163-169).
After 4 “ﬁegf’ tunor 5 establishnment was determ ned by visual exam nation
of the | uhgllegt JWAHL SARARCSS thedp dppAPipmay ellect of doxfiryBicin wamitgnt i n t he

r emai Ni Ngbadkii@h §miA Sudinki 186 WeANishOLELintt WendiN ifflclios DPHESLAlent €2St 5
tunor nodules of ---1 mmdianeter. Mce received intravenous Injection
(over 1 nihyavfragequetreaghentjwiights ftiyhd Bpgioupsrapieiefian 24 gdal? geAnwwllut i on
deliverin : ' .0, - i natdi on. of 10
chermt her JACEPETHAPLERR bins 0B LA, el B T RIRE 5B o

ng/ kg) 5f ohistdidgge fdctisns Bt woysidunel oawir-ifteaxidban®BaEX Olp<005 comppkigd 1d e cbfeolsecond
study. Tr ?%i,nem .was gijv for three weeks. Prelimnary

tw ce ekl|.y
phar nmacok et HH QU h pr<§3)é’rﬁ°§‘pafem?8 PUCE FRPY hese doses woul d result in
pl asma COMEEIRmehd ANS O] SAPPT OKPATRURE Y [Bd NV TODed¥er UDT TERhd-oF 7/ NV Or
paclitaxel and 10 m cromuaforf PEurSateani| ol NRdhapeptdc 19 shSRedd"
Exanpl e M, the suram n| geacent paki on Vasnusphrf | [Céeffn t O I EVaJ 3 “te[hgt,FGF-
i nduced chenoresi st ance| iadpyauphiaciinuabd pacldigasel conegnjrations| are

near or jabove their 1C0 in thegywaed gyer cul tiungerdf PC3-lherlduindl i ] €.
17 nM for| doxorubicin gand 8 nM ¥or paglitaxel )| cchbrfierde! ectiggiupur am n dose

has no in giyu amt Tt oo - actTv :X agaimstother JIonse tumoT Chatmmman,
A P. et a .a‘t“fss%‘i"‘jﬂ%ur& nehPH 67: 1 4!’-;?11; jolgéﬁﬁ, R, P4y (1997)
Scand. J.| Sastineéfimyla 032:8247:@;8). Thlroﬁ?. dayslﬁig@r corrqlofif'oon of ldrug
t reat ment s{10ani mal s wer £ eut hahi zed and their ljungs renoved, {1 Xed n
Boui n' s spDukérobicino5 vi sugl i ze | nodg . and.t.h proce for
h} s'ltoo![ ogi nggﬁggﬁ“ on. ﬁii st ;ﬂhag?}cy sec]t i%lgﬁs (5 ?n’[%rlﬁ t[li _ck?%%g.) I iat 5aI dgpt h
of between o4 m {r 3 ra 1acel icont al ni A obes
of the | uhgsrawid @2pbt ai uggm Thaoég&ﬁung @%H ace gjrli% (count 6339 s nunber of
pi xel ) occupr €éd by the tunor was calculated as a fraction of the total

| ung area, using Adobe Phot oShop. The nupber of tunmor cells_in _residual

tunors and t he $PEEtiGHEsMersASHEY for Reritect phsuramip of pryiexgle fablg P shows

det er m negha: e SIRRL AAd hY sigBERAHEMRARAR QtdcE noftdxicifl FTABRERE MHRr time, a
second nmeasure of the extent of apoptosis was the density of non-apoptotic
cel | s li0n réduced theaxdemisity afrpenppomteris cglis bias’ Wetiaerepsrd dhdplfacdtwamiieagptohe nunber
of non-apapotic,t rcells.in-gando. L act i j.elds at
200" magAPit B it Gt 7R R ohoy SR e BN SPRUGmGSE! C2, P
the contr @lackadelIHérapy sigificapdy ailthneaDbie antitumor kffedreresidring itbfuether gr oup

were counted. In the case of conbination thera g where fewer than 5 tunor
nodul es reduction of the density of non-apoptotic tumor cells (FE)I ditional 30-fold), and nearly

doubled the apoptotic cell fraction. Addition of suramin to paclitaxel therapy did not
15 enhance the body weight loss, indicating that suramin did not enhance the host toxicity

of paclitaxel.
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109 WO 00/ 74634 2 9 DEC 2003 PCT/US00/ 40103 renui ned per ani nal §1
residual cells (bet ween 20 to 600 cells per animal) were count ed2 @55;2003
studi es §hPyy suram n enhanced the in vivo antitunor ugs
in mce bear (ﬁgﬁv\el | - establ i shed human | ung net ast ases. %&Eﬁ%o@mﬂ%m t he
results for doxorubicin. Suram n alone had no signifi cant antitunor

ef fect, narapioxisuirhdhin BepdHcbIne iR vab ARatEher dfict 8f @di:ﬂ:fﬁbﬁntxﬂﬁ@ bRarifiyt
reduced the tunor size by -80% tripled the fraction of apoptotic cCells
and hal vedrman waggnetgsiases estghlishsgrtotintrazenqus inischenselduaer celiforlie and

caused a [ single
agent grou%gr%Jt g&\éﬁeg%éap%] “n%rfg]h%ret ?%Lg 0% ﬂ?ﬁ%@ 2t1l l(??rsbt M Q?Igces of
t he | ungs,*pwA&Seamporadyo 4@%oofrolamidsatamin groauhe 'pEX®T commied/to atl artien

conbi n%tl on lﬁ)r oup showed visible tunors on the lung surface. Histologic
sectio hg tissues in aII aninals in the control and single agent
groups shéwed m croscopi c SI(] whe eas onl %01 anl mal's 1jn
the doxor b &FHIS é‘ﬁf’im n grp ‘ﬁ g i tun’irEs% hcel the
addition of suramin to doxpf Tn thér'}f Poptotg ¢l 1 fh( e' ha( d the
antitumor |effect, resultinp |"ﬁ°r(a) turttﬁe' P24E on |r'|’r§f "8?“ ial s,

and (b) in_the remaining 58% of aninmalis d fesidual tunors,
further re@g,té‘gﬂ,trgf@g he tupDy si ze (cdlchltt;gpnal 10-f ol @},i“r eduction of

denS| ty Of BRoh ancnt Ct: e unnr collce taddr +1 Aanal A f.41 A and nnhanhnrrent

UTTUI CCOCT 1o \uuul LA NL% ] = LI Al u} y TATTO

of the apouotmio, hbhg/kgttac foh (addi t|il®a4l043-f ol d). AdEi#5 on of suramin to
doxor ubi cim_didnor ance body 2 gnt 1 0SS, mgreatt ng That

surani n di cfaﬁ'éff‘xeéfn]t'? gt hasiﬁr}gt t oxi C|19V\%)f doxor ubi ¢i ﬁ #1110 2 9 DEC ‘]i;OOS
WO 00/ 74634%PCTI USOQ 40103| Tabl e 4. SLram n_enhances fthe in vivo antit

ef fect of Cf%l%k@?#%u?arﬁ? m gg.7t beari ng Lf{]%l[gﬂn | ung rret% ghases establi shfd by

i nt ravenoug,y nj ection of tunor cells. average pretreatnent weights for
t he four groups r:.\nnnrl from21 g-to 24 -g- Animels— that di-d -not—-show

vi si bl e tunors on the | ung surface nor mcroscopic lesions in 5 random5

hi st ol ogi ¢ sectm@ﬁnﬁmummeehﬁﬁmwﬁmoffdo&emblt@@aﬁwuy i fithgQanfpapar ed to
the control and suram n groups. 1t])<0 05 conpared to all other groups.

Treat nent qstablghe iy veru Ry vz sallgnection. Bricfly, PC3 cells were directly
Tunor - Surfl?ife%é% B O{h' qﬁt?ﬁ%??%%%b&%&ﬁ HI@Q& 5x10° cells per lung). Tumor

10  establishment (on day 5) was verified by visual examination of a randomly selected

animal. The remaining animals were given intravenous bolus ijection of doxorubicin
{three doses of 10 mg/kg each given on day 5, 8 and 11) alone, suramin alone (three
doses of 20 mg/kg), or a combination of both drugs. Ammals were euthanized on day
12. Lungs were removed and examined visually for residual tumors. Histologic
15 sections were obtained and examined microscopically, as descnibed for the first two
studies. No animals in the untreated control group (n=4) and the suramin group (n=3)
were free of tumors, whereas the doxorubicin group (n=4) showed one tumor-free
animal (25%), and all animals in the doxorubicin/suramin combination group (n=5)
was tumor-free (100%). The differences between the combination group and the other
20 three groups were significant (p<<0.04). These data show that suramin enhanced the
antitumor activity of doxorubicin.
The fourth study shows that suramin enhanced the antitumor effect of
doxorubicin in subcutaneous bulky tumors. Briefly, PC3 cells (5x10° cells) were

injected subcutaneously. Drug treatments (suramin 10 me/kg, doxorubicin 5 m g/’kg, or
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EXAMPLE X: Relationship between aFGF and bFGF levels in tumor,

tumor size, and tumor sensitivity to anticancer agents
15

This example demonstrates a correlation between aFGF and bFGF level in
tumor and tumor size, and a correlation between bFGF level in tumor and tumor
sensitivity to anticancer agents.

The first study examined the effect of the presence of tumor cells on the

20  extracellular bFGF levels in tissues. Briefly, human prostate PC3 tumor cells were
implanted intradermally or directly into the lungs of immunodeficient mice. Tumors
were removed from ammals and ~10 mg were cultured as histocultures. The culture
medium was collected at 24 hours and analyzed for bFGF. The bFGF level in PC3
cells was 2 pg/10° cells (approximately 2 pg/mg), 0.13 pg/mg in normal lung tissue,

25 0.62 pg/mg in normal skin tissue, 3.2 pg/mg in PC3-containing lung tumor, and 11.3
pg/mg in PC3-containing skin tumor. Hence, the bFGF levels in tumor-bearing tissues
exceeded the sum of bFGF levels in tumor cells and normal tissues, indicating that the
presence of tumor cells enhanced bFGF level. The enhancement was 25-fold in lungs
and 18-fold in skin. For companson, the mouse brain contained 0.027 pg bFGF per mg

30 tissue and the liver contained 0.636 pg bFGF per mg tissue. The results indicate (a)

' different bFGF levels in different tissues, and (b) presence of tumor cells significantly
enhanced the bFGF levels.
The second study examined the relationship between the extracellutar bFGF

level and tumor size. Human prostate PC3 tumor cells were implanted subcutaneously
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Sixty-four % (61/96) of the tumors showed positive bFGF staining. aFGF is
20  highly expressed in bladder tumors. Ovarian and prostate tumors have intermediate
aFGF levels with low positive rates in head and neck and breast tumors. aFGF was only
found in the cytoplasm. Paclitaxel produced antiproliferation in 84% of the tumors and
induced apoptosis in 96% of the tumors. bFGF expression correlated with resistance to
paclitaxel-induced antiproliferation (p<0.001) and paclitaxel-induced apoptosis
25 (p=0.13). Statistical analyses using multiple regression and the Akaike Information
Criterion show that among the pathobiological parameters including tumor stage, grade,
proliferation index, and expression of bFGF, p-glycoprotein, p53 and bcl-2 proteins,
bFGF expression was the best indicator of resistance to the antiproliferative effect and
the overall cytotoxicity (i.e., antiproliferation plus apoptosis) of paclitaxel in tumors
30 obtained from human patients (see Table 6 set forth below). Addition of aFGF to bFGF
improves the correlation (Table 6).
Collectively, these results indicate the levels of aFGF and bFGF in tumors is

determined by the location of the tumor and the size of the tumor, and that the
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15 This exanpl e denonstrates a correl ati on between aFG- and bFG- l%ﬁghg&ﬁm3
tunor and tunor size, and a correlation between bFG- | evel in tunor
tunmor sensitivity to anticancer agents. The first study exam ned the effect

of the ples®HEE%f tunor cells on the 20 extracel | ul ar bFGECTEGEY93,

tissues. Briefly, human prostate PC3 tunor cells were inplanted

i ntraderm Lrectly in the Iungs of i nmunodeficient mce.. .. Junors
wer o oro PERHPREGHE MyRhin Yorarftermies WOREpEY senFPURELS B SHAee st TBE  The
culture RRAINETFEFSecdlihaahed indicAds RUss o ARG Faead] Yaedaiting thersgeutidhe bFGE

| evel in P cells was 2 pg/ 106 cells (approximately 2 pg/ng), 0.13 pg/ng

i n nornal decistpntiosmdevided peligdspg/ ng in normal skin tissue, 3.2 pg/nmg in
PC3-containing lung tunor, and 11.3 pg/ng in PC3-containing skin tunor.
Hence, the bFG- levels in tunor-bearing tissues exceeded the sum of bFGF
| evel s in tunor cells and normal tissues, indicating that the presence of
tunor cells enhanced bFG- | evel. The enhancenent was 25-fold in lungs and
18-fold in skin. For conparison, the nouse brain contained 0.027 pg bFGF
per mg 30 tissue and the liver contained 0.636 pg bFG-F per ng tissue. The
results indicate (a) different bFG- levels in different tissues, and (b)
presence of tunor cells significantly enhanced the bFGF | evels. The second
study exam ned the rel ationship between the extracellular bFG- |evel and
tunmor size. Human prostate PC3 tunor cells were inplanted subcutaneously
113 2 9 DEC 2003 WO 00/ 74634 PCT/ USO0/ 40103 i n i mmunodeficient m ce.

Subcut aneous tunor were renoved from host animals after 1 to 7 weeks, and
-200 ng were cultured as histocultures. The culture nediumwas collected
at 24 hours and anal yzed for bFGF concentration by ELI SA. The bFGF | evel
increased wwth time, from27 pg/m in week 1 tunor, to 56 pg/m in week 2
tunor, to 5 77 pg/mM in week 3 tunor, and reached a plateau | evel of
between 80 to 87 pg/mM between week 4 and week 7 tunors. The differences
between the bFG- levels in weeks 1, 2 and 3 are statistically significant.
This indicates a positive correlation between bFGF | evel and tunor size.
The third study exam ned the relationship between the |levels of aFG- and
bFGF 10 in human tunors and tunor sensitivity to anticancer agents. This
study was perfornmed using 96 tunors obtained from human patients,

i ncluding include bl adder, breast, head and neck, ovarian and prostate
tunors. Paclitaxel was used as the nodel drug. Briefly, histocultures of
bl adder tunmors were treated with paclitaxel for 2 hours and the
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bFGF + Stage + bcl-2 + p53 + P1 + Pgp 0.34 581 <0.001
bFGF + Stage + bel-2 + p53 + P1 + Pgp + Grade 0.35 582 <0.001
Overall effect (antiproliferation plus apoptosis) R* AlC p Value
BFGF 0.12 587 <0.001
Proliferation index (PI) 0.11 588 0.001
Tumor Stage 0.10 589 0.001
P53 0.08 591 0.004
Bcl-2 0.03 596 0.10
P-glycoprotein (Pgp) 0.03 596 0.10
aFGF. 0.03 600 0.1
Tumor Grade 0.03 597 0.11
bFGF + Pl 0.20 580 <0.001
bFGF + aFGF 0.18 582 <0.001
bFGF + aFGF + PI 0.24 577 <0.001
bFGF + aFGF + Pl + p53 0.28 574 <0.001
bFGF + aFGF + PI + p53 + bcl-2 0.30 573 <0.001
bFGF + aFGF + PI + p53 + Bcl-2 + Stage 0.30 574 <0.001
bFGF + aFGF + PI + p53 + Bcl-2 + Stage + Pgp 0.31 575 <0.001

10
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significantly enhanced the levels of extraceliular bFGF.

The experimental conditions are described bniefly below. Human prostate PC3

10  tumor cells were treated with drugs for 72 hours. The remaining cell number at the end
of treatment was counted using a Coulter counter. The extracellular bFGF
concentration was measured using ELISA. The release of lactate dehydrogenase
(LDH) into the extracellular culture medium is indicative of cell death and gives a
measure of the release of cellular content into the culture medium. If the increase in

15  extracellular bFGF level is due to the release of bFGF upon cell death and lysis, the
increase in bFGF will be accompanied by an increase in LDH in the same extent. This
would result in an higher bFGF level and a constant bFGF-to-LDH ratio. On the other
hand, an increase in extraceltular bFGF due to an increase in bFGF production and
release of bFGF from cells by processes other than cell lysis will result in an higher

20 DbFGF level and an higher bFGF-to-LDH ratio.

The results, listed in Table 7, show that treatments with all of the tested drugs
resulted in 3- to 30-fold higher extracellular bFGF levels (p<0.05). These higher bFGF
levels were attained in spite of the up to 80% reduction in cell numnber, indicating an
even greater bFGF production in the drug-treated cells on a per cell basis, relative to

25 untreated controls. The increases in bFGF level were accompanied by higher bFGF-to-
LDH ratios, indicating that the increase in extracellular bFGF leve) was at least in part
due to increased production and release of bFGF from hive cells.

The enhancement of extracellular bFGF level in tumor cells due to drug
treatment indicates that patients that have been treated with chemotherapy are likely to

30 exhibit chemoresistance. This in turn indicates the need of using inhibitors of FGF to

treat patients who have failed cancer therapy and have recurrent tumors.
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20000 0.6 (24%) 17.8 296 202 1.46
Cisplatin
0 2.2 (100%) 6.14 100 100 1.00
2000 1.9 (86%) 5.87 267 169 1.58
6000 1.0 (45%)}) 95.9 1561 534 2.92
20000 0.4 (18%) 101 1641 563 2.88
Camptothecin
0 2.4 (100%) 6.27 100 100 1.00
2 2.0 (83%) 9.08 145 137 1.06
6 1.2 (50%) 139 221 182 1.22
20 0.5 (21%) 17.5 279 219 1.28
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Table 7. Drug treatnent enhances bFGF production and rel ease into
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The experimental conditions are briefly descnbed below. Human prostate PC3
tumor cells and rat MAT-LyLu tumor cells were treated with *H-paclitaxel (1 nM for
10 human PC3 cells and 10 nM for rat tumor cells), '*C-doxorubicin (50 and 100 nM,
respectively), and *H-5-fluorouracil (500 nM for both cells) (Au, J.L.-S. e7 o/. (1998)
supra), with or without with the active CM collected from histocultures of lung
metastases or with r-bFGF. The extracellular drug concentrations were selected based
on their ICsp (50% inhibitory concentration) in human and rat cells. The plateau
15 intracellular drug concentrations which were attained at 4 hours for all three drugs in
PC3 cells, and 1 (doxorubicin and 5-fluorouracil) and 4 hours (paclitaxel) in rat cells,
were measured.
The results show that these treatments did not alter the drug accumulation in
tumor cells; the respective intracellular concentrations of pachitaxel, doxorubicin and S-
20 fluorouracil remained unchanged at ~0.5, 40, and ~0.1 pmoVl/1 0% cells in human PC3
tumor cells; and ~1, 80, and 24 pmol/lO6 cells in rat tumor cells (n=6 each). Therefore,
the FGF-induced chemoresistance is not due to reduced drug accumulation, as
previously reported for overexpression of drug efflux proteins (Lum, B.L. et al. (1993)
Cancer 72, 3502-3514; Barrand, M.A. et al. (1997) Gen. Pharmacol. 28, 639-645;
25  Fidler, 1.J. (1999) Cancer Chemother. Pharmacol. 43:53-S10).
Treatment with the CM or r-bFGF also did not alter the doubling time of
exponentially growing cells, which remained unchanged at 17 and 24 hours for rat and

PC3 tumor cells, respectively. Hence, the FGF-induced chemoresistance is not due to
altered cell proliferation.

30

EXAMPLE XIII: FGFs induce a novel epigenetic mechanism of broad
spectrum resistance to anticancer drugs

The findings described herein demonstrate (a) a novel epigenetic mechanism by

35  which cancer cells utilize the unique microenvironment of solid tumors and metastases
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5 118 29 DEC 2003 WO 00/ 74634 PCTI US00/ 40103 EXAMPLE Xl |: FGF-i nduced

resi stance to anticancer agents is not due to altered drug accunul at3 BEL 2003
nor alte proliferation This exanpl e denonstrates that FG--induced

r esi stané‘g(g?(g%g#ﬁicancer agents is 5 a novel mechani sm t h&C TS 03, ent
fromthe previously reported mechani sns of chenoresi stance that involve an
enhancenenb egfdcdsiiio St fihdl (8 8elich N |

experi ment al cgn itql)ons':L ar e’ﬂ@r |56eidH1y elsc&lwt[)aen(tjp(f)]glog\%vﬁgﬁgir]rglﬁr %r}gg?gﬁcéorﬁw
tunor cel |is tamdr seasitivi(y-tbyhembierapycald @) waliead 4 aav edawhdot patadipachdisaxel (1

nM for 10 hynman. PC3 cells . and 10 nMfor rat tunor cells), 14C- doxorubicin
(50 and 166 a‘f"é‘éﬁé&ﬁ?%ihﬁﬁpyaﬁ& %ﬁég/-bfﬁfdﬂhh?ﬂtabﬁ-l (500 ri Mfor both

cells) (Au, J.LThRe r&ulBlestabddOBhew Bﬁ)ismvgf%%agrsg%tm%%ﬂp{:%é active

CM col l ected from histocultures of lung netastases or wt The

ext r aced | uksistadeaspacismuediated priovesiinby extsaictolaedf GEAEGF omd ddeeinot il:OSl@e( 50%
I nhi bitory.copcentyration).in n.and rat cells. T ateau 15

i acel | SHEBLERTGREtARS OhT R IHE S creRRpBten fiar FUBPRY iR et or al
three drugsvérbal JP&Rk RSlstahce BP%mbiﬁi@%@%y@ﬁ&nlﬂlaaaﬁoﬁfbf'ﬁmlfg Eqcil) and 4
hours (paclitaxel) in rat cells, were neasured. The resulTs show t hat

t hese treanpannismyihgt myolves bindinhef Wesegpratsensitaltizis wwoeritors. t unor cel |'s; the

respective intracel|lul,ar concent rations. of. paclitax d .Gin, and 5-
20 1P | uor our aci | %?%Ted%&mhﬁ%ﬁ'ﬁﬁb{é’ﬁ Cgf‘cqnﬁr.aé?'%dﬁj,ex&‘ﬁﬁcﬂ"!%.%@%ﬁ}g@%el s in
human RE3 i@ locafibh Gid 8itthrogres$0e 1030 6f BdsPpRleiddfponlidagefefatid off UMOr cells

(n=6 each). Therefore, the FG-induced chenoresistance s not due to
reduced drgtasiéteMMes iaBa passaging s/ disieareeatedysils enimppelapyrs indigrtessi on of

Bt Pand, | N RoBhL Beridedhe HrornFlr oncbdktdhs ol BE Amdlernltl P00t | )
(1999) CamsrirothenntTies findhay divclosed HeBerD3T hikBrr bAGR abieniratrishnt he CM or

r-bFG- also did not alter the doubling. time of exponentially grow ng
cel I's, whi®BRI2P@%i TRIBPAIRE HAPRBANYANMTS, dneprsistonbiiil thohighegrurdig bIFGB ¢ unor

cells, jkes | : in b4 ' ' ' eto
al ter e(1215 cecﬁﬁg%¢tg#€o¥gP gﬁ} gﬁ.m ‘%o E%‘t@%% ﬁﬁc %%Eﬁgﬁgg[%ﬁﬁ}g\%epgéﬁ%genet I C
nmechani sm @tuangpAdes ad p@OP4)LiAxy. €lIRan2 3,33 530). CHimcagnificargsesthancki ndi ngs
descr bed gt &l My SEBHER R cbflenlalSheTousPhdBDSHAE MESHAN SMoPEn anc

in patients (Huang, A. et al. (1994, supra) indicates the importance and clinical

relevance of this resistance mechanism, and suggests elevated aFGF/bFGF
20 concentrations in metastases as an important mechanism that limits the efficacy of
chemotherapy in metastatic disease. The extent of in vivo chemoresistance may be
higher than the 3- to 10-fold resistance induced by the CM, because the aFGF/b};GF
concentrations in the local environment within solid tumors are likely to exceed their
concentrations in the CM which was diluted 500- to 1,000-fold during collection.
25
EXAMPLE XIV:  Protection of Gastrointestinal Cells from Cytotoxicity of
Anticancer Agents by FGF
This example shows that treatment of non-cancerous intestinal epithelium with
30 aFGF and bFGF protects these cells from the toxicity of anticancer agents, such as
| paclitaxel and doxorubicin.
Briefly, normal rat intestinal epithelial cells (IEC6) were used. These cells were
derived from normal, noncancerous intestinal epithelium. Cells were pretreated with 1

ng/ml aFGF and 3 ng/ml bFGF for 96 hours and then with doxorubicin or paclitaxel for
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35 which cancer cells utilize the unique mcroenvirgnnent of solid ttérmrs
and netastases 119 2 9 DEC 2003 w0 00/ 74634 PCT/ USOQ 40103 to el udd 3 BEC 2003

cyt ot oXi §d giMkis (D) establish an inportant role of extragggljdbddopf OWM h
factors in tunor sensitivity to chenotherapy, and (c) indicate a new

treat ment paradi gm using conbinations of chenotherapy w th aFGF/ bFGF

i nhi bi t or 94 hbhes ®rogsffeétsvashedlitedhss shaeduckahaibremoddoxyutadmespect rum
anticancer drug 5 resistance that is nmediated primarily by extracel |l ul ar
aFGF/ bFGF ingeaperaBen Hotreated enl Faclay ¢ig ynteealrd ORlAed e RESUHE shsethalthg  dr ug

accumul at ilen’fop(a%x&rﬁt){cfrpfl% infcgefdz@d'b@@ 255%Mrif?ﬁf‘era%§énc%f5ﬁ8ﬁa§§ hFGGe by
i nhibition extracel l'ul ar aFG-/ suggests a nmechani smthat 1 nvol ves
bi ndi ng of54t mds én Preqiresense dOaRGIeand bEGE pimal the ITheforpactiedxat waninksiap&kn t he

concentrations of extracellul ?‘r AaFGH/ bEGF ag‘d 10 tunor | ocation and the
progr essi Vo 485 nyf to Idoan, iy indicaiss thagnk Eﬂ?Fég%FF%WeB‘fPrOFFEESa‘H@@] c

tumors and. assAolith{Ahd|aAIe AGAliEthERld n Tonol ayers i ndi cate a

rel ati onshi p between the aF FGF concenttations and the tunor growth
environment. The findings disclosed herein of higher bFGF concentrations in

nmet ast ases,_ C tg L.nar unors, is consistent with the higher
urinary b@ggpﬁgﬁg‘éht eg{é:gﬁ“g‘b%)é?%ﬁ in patients with netastatic cancer
conpared to | ocal) Qe 8P expdriidifean’de Fekfoimed (4 8244t JriRate AT-RpS, 213,
335-339). The significant resistance induced by aFG-/ bFG- at

concent( attinpos célbuand the humangeedtate Phdttagoacelts eruksonei@iatmsibling PR3thNnt s
(Huang, A. et 1994, supr dndicates the | nce and clinical

el ovance o6l flitte aremeRieaT Hedhisi 6 FEmst QuBRg atlre Aes el brar 20
concent r atdhgRe anf RSk REAELthe FGRAhthgiPNt i A8lfitaBRCBAMeSMtlid b ention. t s the
efficacy of chenotherapy in nmetastatic di sease. The extent of in vivo

chenor esi strafecalnthe He3 cHlsgiepsedhan the 3- to 10-fol d resistance induced by
the CM because;th ' -' 0, -env4ronment

W thin sold T HBTe SRSt keryu T SIREas bk R ARE IR SRR T o
whi ch ygms ikt €b11208bn. The tatQAATEOVIC dintdrrgllc ad PESLONcel RovdrXAbRlded XI V-
Protection of Gastrointestinal Cells from Cytaqt oxici\%,%ro _Anti capcer

Agents by ﬁUGJaTh?M%ﬁﬁI(B’hélﬁﬂﬁgk‘ﬂlﬁé-{“"f?@é)f)ﬁﬁﬂtr)ro O¥n WOl nt est i nal
epi thel | Unﬂrwgmp %Qgéﬁ%g?ﬂ%e%&ﬁirgt%%ﬁcbQﬁé‘i”c‘é_@irh%eﬁ{ g_@w&i,&% ity of
r agent’s, S X Briefly, no

anticance uch paclitaxel and doxorubicin. , mal rat
i nt est i nal 2&potrh el dolublieg hse(OfEER)- MadeLyise dellsThepmoxiately Werlg hrdatli ved

from normaj,nogcancer ous i LESLY Dol SR Aghd YMmOEhLeeELSrRAFT oot ed Wi th

20 containing 5% CO2 and 95% air, at 37°C. PC 3 cells and PC3-LN cells should be
maintained in RPMI 1640 medium supplemented with 9% heat-inactivated fetal bovine
serum, 2 mM I- glutamine, 100 pg/ml gentamicin, and 95 pg/ml cefotaxime. MAT-LyLu
cells should be maintained in RPMI 1640 medium containing 100 pg/ml gentamicin, 95
rg/ml cefotaxime and 9% heat-inactivated fetal bovine serum.

25 Cells are harvested from subconfluent cultures using trypsin and resuspended in
fresh medium before plating. Cells with > 90% wviability, as determined by trypan blue
exclusion, are used to evaluate the cytotoxicity of an FGF antagonist, e.g., suramin.
Cells are plated in 96 well microtiter plates at a density such that confluence would not
be achieved at the end of the drug treatment period. Cells are allowed to attach to the

30 plate surface by growing in drug-free medium for 20 to 24 hr. Afterward, cells are
incubated with the FGF antagonist (one example used 0.2 m! of suramin}-containing

culture medium, at concentrations spanning at least 4 log scales. The drug effect



nglM aFGF and 3 ng/m bFGF for 96 hours and then w th doxorubicin or
paclitaxel for 120 2 9 DEC 2003 WD 00/ 74634 PCT/ US00/ 40103 24 hours. 20rf§ 2003
ef f ect ng {;nsasured as the reduction of bronodeoxyuridine incorporation in
treated CefP¥74¥ ative to untreated controls. The results $EEWIOHA9108he

| C50 for doxorubicin was increased from292 nMin the absence of aFGF and

bFG- to 544 in the presence of . aEG and bFEG-, and the |1 C5Q for

pact i t axeRTane e Rrisdted AR R R forer et ioGOTPams g ETH O ABIR RS hat
aFGFl bFG- ProRferdtRM ERISK Bed (BOENRger MUnRRdial cells fromthe toxicity of
anticancer agents. EXAMPLE XV: Cell Culture Systens Cell culture assay

experinents can be perfornmed in the rat prostate MAT-LyLu 10 tunor cells,

and the h n t P I C ar ,its static subline PC3-LN
cells. IfWgﬁ‘iﬁ{e,?rrbntczn%'Jtﬂ"tt'%neoﬁr?li\;'z‘rﬁlflgwgatlpm{e?eﬁ“%{ﬁy of the three
cel | cells, therThickpimpleaitacritis tROmAARIGH of he biHdm PG RGP BGF rScptirsabl e
for use in the invention. Preferably the PC3 cells are used. Human

prost at e bEF@hispiagerisiss can be obtained fromthe American Type 15 Culture
Col l ection. Thepra T-1yl r.cells and PC3-LN.cells, were obtained
fromor. John I SeHEtabetial B e e bl il vihenss S el

(Uni ver si tweight heyhfig) Hdpajan sub@pgehitveebifidingloe *dDUPGF G HGIRcebtoRGE and
PC3-LN cells is approxi matelgl 24- hour, the doubli n% time of MAT- MAT-LyLu
celIs i s dypraarasee opnes PGB eglls and humap berasceanren MRES cshower ssediedl t ur ed

as no a | 1L di.ti [N [gY %002 and 95% air,
2t srctd ety s AR il CRMOT LR 16 s SRADA L B el Vet
medi um supiibednd ecttlvifoid DRore bt forabidtingadkperirhetalOmdeidagof gRrum 2 nM | -

gl utam ne, 100 g/ m ?ent amcin, and 95 g/nl_gcefotaxine. MAT-LyLu cells
shoul d be SHRFAENM EEI1S WerRpREubREAOOmE dPThat  hainmieRyn-1t56 IMEM ~ gent ani ci n,

0 T SELHRIIR 6o Dok ookt el Rt g 20 G

are harves nt c ures using trypsin and resuspended in
fresh nediphospieftobeffaledsalng. Alsjubs ofibF GFan@@mist abidld DMENShidéingbaifeed by

ant Bgoh sH10@ 1 contima 2 rMCBEF ESch 30 flh. P o A HRowcOn bGP pl af e
at a densijy ‘W&@dﬂ‘g@g?‘%ﬂ VRS ¢ H?%Itfb% inﬁ%s@ﬁ@'b‘%l"t@ﬂxg@x%oatdgﬁ% fr{e‘&cﬂf the

drug treatnent perio s are allowed to attach to t surface
by grow ngvélh Ar thg-dndesd theedicubationt th2@ellowzrk dither Whihed waeetimee it lame

i ncubated with the FG- an ni st (one_exanple. used Q.2 m of
suram n) - dB?TPH]idrﬂr'}?éphaéﬁ“ngf?‘g rf‘éﬁ?‘h‘ﬁﬁ w%FF‘“&B?‘I‘E%Wt“?‘dF?’B‘ﬂQ PhpsphaterRpifred east 4
| og scal essiifh o1 8 SChvash?df 1 ml 2 M NaCl in 25 mM HEPES, pH 7.5. The cells
20 were then extracted with 0.25 ml 0.5% Triton X-100 and the radicactivity in the extract
was determined in 2 gamma scintillation counter.
The results, summarized in Table &, show that the FGF antagonists inhibited the
high affinity and total binding of '**I-bFGF in PC3 and MCF7 cells.

25 Table 8. Inhibition of binding of '**I-bFGF to FGF receptors by FGF antagonists.

FGF antagonist 1Csp for high affinity binding | ICso for total binding

. PC3 MCEFE7 PC3 MCF7
Suramin 87 pg/ml 21 pg/mi 87 pg/ml 17 pg/ml
Hepann <0.001 pg/ml - 0.001 pg/ml  --
Low mol wt heparn - 10 pg/ml -- 0.5 pg/ml
Heparan sulfate -- 1 pg/ml -- 5 pg/ml
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2 9 DEC 1003 WD 00/ 74634 PCTI USOCQ' 40103 shoul d be neasured as i nhi bztgmjﬂj
BrdU i ncorporation, e.g., according to the Cell Proliferation ELIS

(Boehri ng&g nnheim. EXAMPLE XVI: Inhibition of FG- binding to FGF

r ecept or 0971044 exanpl e describes the inhibition of the bPREUTGVHROFGE to
FGF receptors by FGF antagonists. The effects of several FG- antagonists
(i.e., surarnin, heparin, |low nolecular weight heparin, heparan sulfate)

on the binding of '251-bFGF on FGF receptors in hunan prostate cancer PC3

cells andﬂmm%ﬁn CaG@Eétlc!\@:zlg@ﬂﬂcﬁxc\éﬁ'b? eim@uﬁﬁar ppGEr iefly, cells

were plated at 1 X 105 cells on 24-well plates and were
al l owed to set tﬂ)!éferfbﬁlahélsh'@mN@Sbl@ttd)iioedblntufdlth@dwmwrmamgtnesmauahae day of the

experi ment bat.ed 2 hours 37C in seruy ee DVEM

suppl emanfmc'fﬁ dltlﬁ %\EEE actedﬁn”%gﬁgsre\s/\étraﬂcet ShaLIa " W E’é“ﬁ\?qw i ce-cold
phosphat e chit gﬁﬂﬂgﬁme&ﬂ‘fdcﬂefb%l: 9H icSexPhresRfoforandsa gendsSh alcalﬁﬁé %aP'VEM bi ndi ng
buffer 15 (100 containing 25 nM HEPES, 0.15%gelatin, pH 7.5) at various

concent r adp@anstgigs h@@ﬁ-lb@@d GIJ.UOOIIC§15@I]CQ/(’:H3I bmrsara:met@‘rqqaacqrd’tﬂ‘s‘i ¢atlsy he sane
buffer we din ncubat i t he cell
ver e ei ¢ nenGRERD A SRR wrblicoss 8 AOF R Rt s RELSRIA S i P

sal i ne or heashedinéok mcwﬁannul d‘eﬂspcﬁx)dtmdﬂmnﬁat ®iclpuhds@hAGvers AhdrB@b{ ol | oned by
one wash of 1 M 2 MNad in 25 nmM HEPES, The cells 20 were then

oXtr ot o DRGH remsnt i T Bouty ont Bt I E2Ds calyveiraidenitlieda i sy fen. ¢ he

extra i The results,
sumraﬂozeg@ﬁ%sdﬁé@?\g? ygg%g ﬁ?)sv(\)/%}tahat { F}g%ll%tlé dn'?&élég&nfng'ﬁ ﬁgp‘f‘fﬁhﬁﬁ aflgd t he h| gh
affinity and t ®oaldifférediial@isplay( WiallFEGE Wi iRSI3tcd MidnMEE CeBedldevate-Tabl e 8.

I nhi bition of binding of 1251-bFG- to FG- receptors by FG- antagoni sts. FGF
ant agoni st1apseintest 1Wﬁlﬁﬁ°éF4ﬂdrﬁ[PI§AbPﬁB| W peciopmedpsipg e apir bt Aandd PC3 MCF7PC3

1 R A et BRIt bl L SRR TR0 g 007
vg/m-- 5 cbﬁgﬁmﬂtmhg&ﬁcl’%u@m%dﬁb@ﬁt (&&DOOMNA&%ACIQ@H’ e USED/ Fiia8n BXAYPLE XVI | :
Geneti IQS ¢ h ‘%eg elthgrl’{gc(:argas%%r ?l)éérgz?s%?xl] ldgrts?try mn E?g cells after bFGF treatment. Five
of these bands were reproducibly altered in PC3 cells, but not in FaDu cells. These
bands were cut from the gels, reamplified and cloned into pGEM-T vector. Nine
different clones were 1dentified and sequenced. The gene sequence was compared to
the data in the NCB! GenBank. The companison showed that 5 clones corresponded to
20 previously reported genes, and 4 clones were not-yet-reported and therefore potentially
new genes. Primers were synthesized for drug resistant cancer cells. Among the nine
clones, five were altered reproducibly by bFGF treatment while bFGF had no effect on
the remaining four clones. The expression of two of the known genes, TSC22 and
VEGF, were increased by 20 to 40%, whereas the expression of the three new genes
25  (temporarily named FSC-1, FSC-2, and FSC-3) were induced by 65%, 300%, and 40%.
TSC22 and VEGF are not known to be regulated by bFGF.
Expression of the transcription factor TFII-I was also identified to be
upregulated by extracelluiar bFGF. Using differential display, cloning and sequencing
techniques, another cDNA (256 bp) was identified which showed only partial (i.e. -
30  60%) matches with several segments in the human PAC and BAC clones, indicating

this as a not-yet reported gene.
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Differential display was used to identify the down-stream genes that are
involved in the bFGF-induced nultidrug resistance. These genes were 29 DEC 2003
identifiegogé 1% conparing the effect of bFGF on the expression of these
genes in 3 celf*fine that denonstrates bFGF-induced chemor RSTASHMORY | e
human prostate cancer PC3 cells) wth that in a cell |ine which does not
shom/bFGF-@ﬂﬂﬁ@ﬁgMghennresistance (i.e. human head and neck cancer FaDu
cells). By this neihod, the genes that were altered by bFG- treatnment in
PC3 cel |'s but nahobnsiii&lircihk ha withecodent bf besble h&ckASRtisingath A@raoenes

are likely to be associated with the bFGF-induced nultidrug resistance. For
di f f er ent i H1ANgPYPRGEXPENFICAIALRNATARY eqwistlgris @f thegpetifie cowblmemsiof theer se-

transcri pt i i - d . ) rfor usi ng_ a ir of T and
o ot e o Hoghflot WOBeE HEANE Sidou RatbARe BTEAETE b BRI AERbNHE 4ng "
primer Scofdliowinhg @ismwhi ch di spl ayed about 6000 eDNA bands were used.
Fourteen bands 15 showed either increase or decrease in density in PC3
cells after bFG- treatnment. Five of these bands were reproducibly altered
in PC3 cells, but not in FaDu cells. These bands were cut fromthe gels,
rea.nplified and cloned into pCEM T vector. Nine different clones were
identified and sequenced. The gene sequence was conpared to the data in

t he NCBI GenBank. The conpari son showed that 5 clones corresponded to 20
previously reported genes, and 4 clones were not-yet-reported and therefore
potentially new genes. Priners were synthesized for drug resistant cancer
cells. Anong the nine clones, five were altered reproduci bly by bFG-
treatment while bFGF had no effect on the remaining four clones. The
expression of two of the known genes, TSC22 and VEG-, were increased by 20
to 40% whereas the expression of the three new genes 25 (tenporarily naned
FSC-1, FSC-2, and FSC-3) were induced by 65% 300% and 40% TSC22 and
VEG- are not known to be regul ated by bFGF_ Expression of the transcription
factor TFI1-1 was also identified to be upregulated by extracellular bFG-.
Using differential display, cloning and sequencing techniques, another
eDNA (256 bp) was identified which showed only partial (i.e. 30 60%

mat ches with several segnents in the human PAC and BAC cl ones, indicating
this as a not-yet reported gene. 123 2 9 DEC 2003 WO 00/ 74634

PCT/ USO0/ 40103 Equi val ents Those skilled in the art will recognize, or be
able to ascertain using no nore than routine experinentation, nmany
equi val ents of the specific enbodinents of the invention described herein.
Such equivalents are intended to be enconpassed by the
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5 following claims. 124 2 9 DEC 2003 W claim 1. Use of at |east opgpEC 7003
cytotoxi c agent and suramn for the manufacture of a nedi canent for

i nproving the efficacy of a cytotoxic agent, in a subject, conprising:

adm nistering to the subject at |east one cytotoxic agent; adm nistering to
t he subject suramn in an anmount that results in a plasma concentration of
between 0.1 and 90 g/m, wherein the suram n enhances the efficacy of the
cytotoxi c agemdaimrel ative to the effect of the cytotoxic agent in the
absence of the suramn. 2. Use of at |east one cytotoxic agent and suramn
for the manufacture of a medicanment for inhibiting growth or proliferation
of hyperprohiferatd ¥eat tbtlche bytodxie dRn€ Siid sufaRiiPfdr HeNanu Bt U3t RedidaMedtGor NE
subj ect at | east one cytotoxic agent and suramin in an anount that results
in a pl asma"YEAARENE sfficany b cHaloh agend i1 2 BRIECH OOBPIFING: whi ch, together, is

effective to i nfdmihisteflh@ittthe Sibjebr 0 lebdt BhddyibkiOhgehtie hyperproliferative
cells, or is effective to induce death of the hyperproliferative cells. 3.

Use of at |east HHRNEGIRE t9dhe subifShivrante insar apguat fatresulta ime plasma eaneentrationg

medi canent  Hfgetwde 0118 b ggmnowt h or proliferation of, or inducing killing

of tunmor cells in a subject, conprising: adm nistering to the subject at

| east one cyt ot oxPeeiageurage crhancgaths eHfisaatrfabrvitoninggent, relative tosthe pffest of

pl asma conc@eiydiokiRRedth iRl NREMe Of the 3tnR0 P- 9/ M, which, together, is

effective to 1nhi blg growm h or proliferation of the tunor cells. 4. Use of

at least one cytotoxic agent and suramn for the nanufacture of a _

medi cament 301 Bk fehfl Snd BNEIDLIE duddf Mhitslraffin FF Hel kAl ALMR LI A medRambAFHCT NT

killing of tunor cells in a Human Subject, conprising: admnistering to

t he human siibibéire geawth exprelifgrationgfthypesriobifesasiza eells i snbreghromprisingh anount

that results in g.nhdshiR SANESHidAL : : hGh
hisefiik re%&f’b cPtht l%%ﬁ'lreb?ﬁéﬁcet hefl Ald%ﬂgm%gmgefnﬁnéolpmgtn of

together, is effective to e or | e growth or pr

t he establ i %bud in arplasmajcprngateation of befweanh0.baind Kk pg/adt wiith, dbgsther, unreffestiveoto t o
reduce the sj; ' . . : . t ast
one cyt ot OX?E,%géerrwﬁ Q’ﬁpﬁﬁfﬁ%‘@%@%@%ﬁsgﬁﬁt@ or“ﬁ‘é’%ﬁ'ﬁ'ﬁﬁ?ea@t°5'r"§ of
a medi canenhypewroliferpfivgicellng growth or proliferation of tunor cells or
inducing killing of tunmor <cells in a subject, conprising adm nistering to
the subject at |east one cytotoxic agent and at | east one FGF antagoni st,
in an anmouni. whi Use oftablyedt leae cytotexie pgeatandsaramin fonthielmanuigetonetdi agredicament for

proliferatigp. HAT—N - , ' g cel f it .S
wher ei n sai @ lﬁﬁ(ﬂgﬁnﬁg% [ S'Efe{agmo h%r(r%ﬁqdﬁg 'ﬁﬁ@tﬁogrtr'lh?l&%gﬁsqng Sugjp&’ CBHHRJ"%'

administering to the subject at least one cytotoxic agent and suramin in an amount that

results in a plasma concentration of between 0.1 and 90 pg/ml, which, together, is effective to

inhibit growth or proliferation of the tumor cells.

4. Use of at least one cytotoxic agent and suramin for the manufacture of a medicament for
inhibiting unwanted growth or proliferation of, or inducing killing of tumor cells in a human
subject, comprising:

administering to the human subject at least one cytotoxic agent and suramin in an amount
that results in a plasma concentration of between 0.1 and 90 ug/ml, which together, is effective to
reduce or inhibit the growth or proliferation of the established tumor, induce cell death of the

established tumors, or to reduce the size of the established tumors.
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6. Use of at |east one cytotoxic agent and suramin for the nanufactqqf ﬁgzﬂn
medi canent for inhibiting unwanted proliferation of, or inducing Ki P

of, an established tunor in a subject, conprising: admnistering to the
subj ect at | east one cytotoxic agent and suramin in an anount that results
in a plasma concentration of between 0.1 and 90 g/m, which together, is
effective to reduce or inhibit the gromh or proliferation of the

est abl i shedst um)Use bfmﬂ ag oﬁeb)}totdﬂaﬁébniﬁndtahl@ast 65l FUH dnbdaBslisd fUNME fan@hictdr® of
re| n the established tunor

reduce the SI z E‘ abl i shed turrggﬁ

i s sel ected?f'lF r'B b‘“&%ﬁ%"iwétf PhEfe 'aF‘%Q E‘H’PEF‘HBH’& induging killing ¢f tumor
car ci noma, gdllsﬁxfmsubjaei anaPrsing aﬂhﬂﬂﬂérﬂ@ﬁ@%‘ sitféek stladdt ork%%[o%wadg%tr&”ﬁd auARLiC
tunors. 7. Use(gg at | east one C}/}uﬁt oxi ¢ .agent_and surafm n

manuf act ur e®B T & AEECL SN rBunt PRIGH, BP%‘?“W@ ILFREHYSEE BT B‘F’@fﬂ’a?rl Riﬂ‘fﬁff‘"o'br

i nduci ng ki bf thegintdk celRNocialibIckls Beth $fURDfumoR, #hé&rbiRjsSIBIFGF dn@iFPistSt Bller than
adm ni steri ng to the subject at |east one cyt ot oxi ¢ agent and suramn in an
amount that>"#®8ults in a plasma concentration of between 0.1 and 90 gg/m ,
whi ch together, is effective to reduce or inhibit the gromh or

proliferatlgn of the eftabllshed | ung tunor, induce cell death of the [|ung
est abl i shed®t unoM&€ ot leag ope Ffetaxie REPL P Surgmin fos theananBfarisend a medisamentders

8. Use of ainhibamgtunGamed piohifepation RIRNhdRME Kling B8R Sh RMBlhE ARk 30 QRLSEf OF
the manufacture of a medicament for inproving the effi cacy of a cytotoxic
agent, in a“¥BPBEt, conprising administering to the subject at |east one

cytot oxi c agent ; adlfisitied R théSubjet hthGasBiR) oxid adeSBH sBRARIn [ AAOAN St
wherei n the FGF ant agoni st enhances the efficacy of the cytotoxic agent,

relative tBSd" RSER cgreeptrtion pf Geeyeenc0-hgedh PO |"|E’ﬂ@'h@’h§b§%ﬂ‘?&'éf a¥ effastivartor

ant agoni st , reaid orhigHisit fheté?&vtﬁ% pr(ﬂii"érﬁﬁﬁrﬂﬁﬁe és%bﬁﬂl%d QJmJFDfn@u&f ceAGfRAtR SR the
pol ysul fate, interferon, hepari n. . Use of at |east one

cyt ot oxi ¢ atfaklishsd gimers, Pé‘é’s’t"d"é‘ﬁ gepige Oﬁ'ilif’ 8@%@@ Wf@?fsst"ﬂ@l‘%ﬂ?mewlﬁfﬁé tyhor g
medi canment  §Q&ledidtrdbh e REouP cONsBinDbf IRfLdakGifInAl feBA) c@lfl ¢ d?&ﬁapr 2o, SeBnbiE

cells in a subject, conprising admnistering to the su ject at | east one
cyt ot oxi ¢ a‘@j’éﬁ'f’t HiABY E6iSIARIAYTOrS Ard Ipetastatis i4BYIHNI st, in an anount whi ch,
together, is effective to inhibit growh or proliferation of the
hyperproliferative cells, or is effective to induce death of the

hyper prol i f &r at i Y& &t least opmeytaipre agent andisuramisfonthe aonfactureiof agrdicamentéire of

pent osan pojysiting Qﬁl@anté(pbl%ilfeﬁ{tlgﬁ' ’of QYr 15%91%8'1(“11%191’ a}lj% Rfsh@t tu*‘n%i'iﬁ{ a gmﬁ?ct, a

cytot oxi c agent and | east one antagoni st for e manuractur
medi cament §OBrisingi b| t| ng growt h or proliferation of or inducing killing

of tunor cells i :ﬂjnﬁmstﬁ t%q:ne stﬂ) 4t! @st"&:e%‘}%ﬁcﬁ @ll;tl arﬁg sB:"a’mH"ﬁ ﬁ%oﬁﬁttthﬁt

| east one cyt ot OX1 € agen eas one nt agoni st N an anou
whi ch, togeesidts in pplasmp @@mqevteatm of hetivbint 0.4 aad\Ph ue&ml,pwbnlch fagetats, mfnef&btltewe

tumor cel | seqaed; ) ‘f(ﬁ;%&%&eﬂgr&btﬁ E@m%%@ﬂgﬂhé{%dbﬁst@@ﬁ;n@‘iunﬁﬂ?rlﬁdd%@ cHPRLRIF he

pol ysul fate, 1 nterferon east one cytotoxic
agent and alung establishet ainfes Oamrecgloﬂths siz¢ ofrthe ¢éstablished fung tumass. of

8. Use of at least one cytotoxic agent and at least one FGF antagonist for the manufacture of
a medicament for improving the efficacy of a cytotoxic agent, in a subject, comprising
administering to the subject at least one cytotoxic agent; administering to the subject at least one
FGF antagonist, wherein the FGF antagonist enhances the efficacy of the cytotoxic agent, relative
to the effect of the cytotoxic agent in the absence of the FGF antagonist, and wherein the FGF

antagonist is one or more of pentosan polysulfate, interferon, or heparin.
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a nedi canent for inhibiting unwanted growh or proliferation of, or 29 DEC 2003
i nducing killing of tunor <cells in a human subject, conpri sing

adm nistering to the hunan subject at |east one cytotoxic agent and at

| east one FGF antagoni st, in an anount, which together, is effective to

reduce or inhibit the gromh or proliferation of the established tunor,

i nduce cell death of the established tunors, or to reduce the size of the
established tunors, and wherein the FGF antagonist is one or nore of

pent osan pobysul at%, knterferon or garln use of any of clalns

5 8, 9, 10, 59 ohfh &PE oA ‘EyPi‘ﬁO’ii‘égea‘rﬂ" Qb'ﬁ‘?sé?“elF@Faa"FﬂSﬁ’&‘lfor\‘h? mapgfacisoefy o

an anti gen- blnﬂudlcageﬁtrfagﬁiﬂfﬁttlﬁghgrro&ﬂf or bdlifefdi@n Lb?%y?érpfb'll?érﬁﬂvé?cellél‘/ﬂ\eﬁ%hﬁ]e&he
nonocl onal antibody jis .an.anti-FG- antibod he use of claim1l

wherein t heccl‘—‘@flsﬁ.'ﬁtagﬁ‘é'ﬁi‘tgrf"gl © g‘ﬁrséWF‘ﬁ atdFﬂi%/PPFe cytgioskc agantagdnat leash 996 FEF s

| ess than 5ﬂ1tdgoﬁi@@m3hraﬁmdﬁy wh]& tolBtBerll fCefRktivel t@'lﬁﬂlﬁlt gi‘mﬁ 8t Profi ﬁ'?atfoﬁto?lthe
suram n exp&ﬁeure j.S Less t 52 m cronol ar - day use of claiml,

wher ei n sur MPERTYIEeratigicr) l% f’re'F cfike tQrinduge,dgath ‘tfﬁﬁthyf’@'gﬁ?ilfesa"l"ﬁcﬁls and wherein

concent r at i e FGRRgag@is: isuie 3PRAble of pentdstn gdifsullate, Thierferdr or AcpatticC 7003 17. The
use of claim 16, wherein suranmn is adm ni stered in an anmount that results

ina concentration ranging fromabout 15 to 45 .tg/m . 18. The use of

claim 1, Wherei nUsirafesst b AR seRaRs QAT o FGFR &Ht@&d{%&mf&{h‘i’é fl €ss
t han 180 days gfter t he | ast day oa?ewhl ch th e0 cyt ot O?IQC 1agent °

adnmi ni st er € igamenf, for jakibiging groxthypn prolifeeation af, < indvcing ikéllinglaf Win@t e¢lisdn @ver
a time peri ﬁﬁjemb&mﬁbrﬁmﬂﬁdrhﬁl%@ermk BPiRe 3B éé@%&%a@tf&n@'&?ftﬁﬁﬁlc agé'& aflP 105 RIFER t he

cytotoxic agent is_admnistered. 20. e use of claim 1, wherein suramn is
admi ni st er etMaBORFL i1 #1 ABOYNE Mhést, vmtb% isexffeptive| te Jahibit Beowth gopralifesatibe b the t he

first d al a ro for
irst day OfméhécRb) ahd @herkinROMGICarREEBRGt ib SneH HoR tﬁ{pgﬁtggg Iplg% dulf/E\EI nerirof]

claim1, wherein suramin is adm ni stered over begl ns

| ess than "02hys before the first day on whi ch the cytotoxic agent is
adm ni stered. 22. The use of either of clains 8, 9, 10, 11, 12, or 13,
wherein the FGF antagonist is admnistered at |evels such that the pl asma
concentratidn ofUternf aHgsst enstcatptaxicagent oadatrenst ane G anfagonig lftgrﬂlefmmfwtumeiﬂ

cycle arre

o out b 254 TSR, K AR A roth I AR e, o plltily Qlla@lopior

ant agoni st 9ey intthbumatnsubiset aereprising adminisiéringrie the Huoranisnbiedsiat ieag oneeptotorid
growth or p.{%@)ljlt aﬁ'l& ﬂeh %anFGFOJn{ﬂﬁm%{ n{‘%eiﬁh}uhf %lcﬂf %g‘{épaf ffg gg% tc} xtédt?beholilmn

subj ect, conpri sing m ni st er uman sub one
cyt ot oxi c la@blmheegnwtator Ipaévs'ftratme)f Iﬂ(E-‘esahhshgbnumr,,mduae acil denttuoft the edtabdikhed

L ogether oy 1EmEA! G leled e (EIGE, BlaptilBhhlols, ARG I ALQGIEGL Bl RN, Of

t he establ (S tunor, i ndtce S to
reduce t he mire ef pentosdmepcizstlitse, |1mhﬁdort onkepsrin. and vvherel n the FGF ant agoni st
is admnistered at |evels such that the plasma concentration of the FGF
ant agoni st sensitizes the

12, The use of any of claims 5, 8, 9, 10, or 11 wherein the FGF antagonist is a monoclonal

antibody or an antigen-binding fragment thereof.
13. The use of claim 12, wherein the monoclonal antibody is an anti-FGF antibody.

14, The use of claim 1, wherein the FGF antagonist is suramin, and the total suramin

exposure is less than 52 micromolar-day.
15. The use of claim 1, wherein the total suramin exposure is less than 252 micromolar-day.

16. The use of claim 1, wherein suramin is administered in an amount that results in a

concentration ranging from about 0.1 to 100 pg/mi.
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established tunor to treatnment with cytotoxic agents. 24. The use of ?Qﬁ Ef
clainms 5, 8, 9, 10, or 11, wherein the FGF antagoni st is heparin. é 2003
use of any of clains 5, 8, 9, 10, or 11, wherein the FG- antagonist is | ow
nol ecul ar wei ght heparin. 26. The use of any of clains 5, 8, 9, 10, or 11,
wherein the FGF antagoni st is heparan sulfate. -128 2 9 DEC 2003 27. The

use of any of clains 3, or 4, wherein the tunor is selected fromthe group
consisting of a fibrosarcoma, nyosarcoma, |iposarcoma, chondrosarcons,

ost eogeni c ifrcﬁgﬁ’ ﬂ. ﬁ@)gglosarcoma endot he] i osar coma,

| ynphangi osaf'co P NHL ﬁﬁlU% FHbPF%@BﬂEéﬂﬁm““??N@ﬁWdWﬁmnhﬁébﬁﬁ@ﬁﬂaﬁa

Ewi ng' s t unencert@tie@niinging F6fRbout MaABMgARIAr coma, gastric cancer,

esophageal cancer, colon carcinoma, rectal cancer, pancreatic cancer,

breast cancer, ovarian cancer, prostate cancer, uterine cancer, cancer of

t he head antB. neckhe L’iskloﬂcﬁERrHGQtheré?zi &lrﬂnﬁaﬂﬁcﬁﬁmlste&ﬂ%m&%cgﬁériod‘;ﬂﬁ&l'elﬂ@srrﬁss
sebaceous glanﬂ%ngcﬂg g? F illar carC|nona papi || ary adenocarci noma,
cyst adenocal®? ys 3fisgheylas gapd’&r‘ﬂ’l Recytiernegsnge adreinisigredi noma, renal cel |
carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, sem nona,

enbr yonal E&;lng XV s tumpr, cervical cancer, testicul ar cancer,

| ung carcin Brelise oE Elpim [ ogrein FUEATRIB administered pugria tireq period which£nds lnssma,

bl adder carmbhmnT0@ays Sffdr teqhst ddy AV EEBytotBkit 958 is AdhinREWO M8,
medul | obl ast o, crani opharyngi oma, ependynona, pineal ong,

hemangi obl ast oma, acoustic neuronma, oligodendroglioma, neningionma,

mel anonma, nRLII’ obtirsise bBslaifet, Wﬂ&@in%ﬁﬁaﬂms adlrﬁi‘rll%&?@d@wer d ﬂﬁ'ﬁ@:’]%?i‘g@ whith bEARORS
sar conm. Tg% use f any. of claims 3, or 4, wherein the established

t unor corrpr‘lhé'b %TF theffﬁ?‘ﬁ'ﬁh@‘ ‘Fﬂ"&hﬁhacﬂp@élaégw is@dminisiesect ed from t he
group consisting of a tissue or cell where an FG- nolecule is expressed, a
tissue or cell that is_in contact or exposed to aFG-, bFG- or both, and an
FGF- produci Hlg t i Stuie efclaim) I whersig surppin if admigistegad Aiven atimewesiod which lhegins less

hyper prol i f@gado dé?esufwf@qrrsmﬂpﬁ WARE i YRIRkR A S ‘C’)X;dﬂnmét%&n ng froma

ti ssue or cell cted fromt group con5|st|ng a tirssue or cell where
an FGF nolecule is expressed, a tissue or cell that is in contact or

exposed to BFGF, mﬁ@% @re.lhau;r clamé k) ﬂﬁr POgYg] nahérg.ﬁstug FOF S€lobiist go

The use of any of clains 1, ef n t e subject 1s a
31. The usedgfinigerad ahla@ls smameqthp mlmammeemnongfﬂneﬁ@ﬂfmmag@ﬁst di¢seoumauligh any

of clainms Ijoy |ca§1ce95yc4e aﬁ@?@gl ﬁlﬂCJﬂE@ﬁli%lgHt&)élgﬁlfﬁ%ﬁg}hlﬂlt?o oBif bt r OM the

group consisting of an antim ¢rotu ent I sonerase®l i nhibitor,
a topoisonerase |l inhibitor, an antinetabolite, a mtotic |nh|b|tor an

al kyl ating Agenty.qpa lggs%rﬁ%gl%h&xﬂgigagﬁmaat l@%} onﬁgéﬁtamﬁ%ognﬂ?l%? ey A nu}agru}ce%rfl ng

with a signal transduction pat
and/ or necrao®gdicamgnt fmtllévﬁlémg)mwaawdlmwh Ioelpmllfcratwntﬂ.ﬁ,nwrlndwmgdelhsg foaummr

and radi atiQfk in a human subject, comprising administering to the human subject at least one cytotoxic
agent and at least one FGF antagonist, in an amount, which together, is effective to reduce or
inhibit the growth or proliferation of the established tumor, induce cell death of the established
tumors, or to reduce the size of the established tumors, and wherein the FGF antagonist is
administered at levels such that the plasma concentration of the FGF antagonist sensitizes the

established tumor to treatment with cytotoxic agents.
24. The use of any of claims 5, 8, 9, 10, or 11, wherein the FGF antagonist is heparin.

25. The use of any of claims 5, 8, 9, 10, or 11, wherein the FGF antagonist is low molecular

weight heparin.

26. The use of any of claims 5, 8, 9, 10, or 11, wherein the FGF antagonist is heparan sulfate.
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-129 2 9 DEC 2003 33. The use of claim 32, wherein the cytotoxic agen® 9BEC 2003
paclitaxel, interferon al pha, gentitabine, fludarabine, irinotecan,
carboplatin, cisplatin, taxotere, doxorubicin, epirubicin, 5- fluorouracil,
UFT, tanoxifen, goserelin, ketoconazole, an anti-Her2/ neu anti body,

anti-CD20, |euprolide (Lupron) and flutam de. 34. The use of any of clains

1, 2, 3, or 4, wherein the cytotoxic agent and the suramn are

adm ni stered sinmultaneously. 35. The use of any of clainms 1, 2, 3, 4, or 5,

wherein repg_?t ed dosaggs of he sarre or a different cytotoxic agent are
adni ni st er ed’- 36Theryss of any %fﬁﬂaﬂi/ OF 4cVhergin the tumor isgselegted fomghe propp Fopsisting

repeat ed dosRg€brosdredntie my8§oonfa! ligbsardbrhd, Qﬁ&ﬂ?osfr%maﬁ%l@gééﬂlc%c%ﬁ chordoma,
adm ni stered. ' 37. The use of any of clains 1, 2, 3, 4, or 5, wherein the

Cyt ot oxi c afifsaTreNG g niehdathelipsairomaa dxmphaggivsarconiag| | lymphaseendsnthshipgarcpma,
nasally, r e%&hbr}ia rhé2pih8idnlay Ewitlg'sitiRérS SRinfRkdrdomad thabddhfyoditEontd, saiiYc Qhcer,
claims 1, 2, 3, or 5, wherein the FGF antagoni st is adm ni stgere
parent er al | ?Oplﬁﬁ%ﬂl |SgnCel, ROMMSATGIRAIIA, Jectal canger.ypangreaticagancer, bispst cances, ovagian
transder mal tancer3ftostdB 8ardsiS uRfin@ e catbediofthe headanddneck: sih cahced Whaln\&heer,
conprising nonitoring the FG- | evel s of the subject prior to adm nistering
the FGF ant SyORPUSt £h eaeindh| sebaceonp . glade casinopp, diapiliasy3 garcitiemeci papiliney
amount of tfiendd %l@%mﬁﬂ%cﬁgmrﬁﬂ ﬁe@ﬁlf‘a% ERcihdd, bRMPRET cbﬁ‘mg GhedaleH at
| east in part, based upon the levels of FG- present In t e subj ecét as
det er mi ned Byciacsa hersiamag bilh ducs carginpma,cphotiesarsinema spmidntg embeyofEFarcinoma,
ant agoni st . wihys wlii6r, b icAlcafide tdRicular MIRES g chrBRom!'s é@el égéf%ﬁorﬁ%Eon
efficacy of the c Kt otoxi ¢ agent against an-establl’s C 2003
42. Use of yuptlagslh lyngr cqrﬁeomenwa@et (GRISingha, epithelial agapginonfag rgliomhi Bstrocyfoma,
chenor esi st ABfRoAhsténa, { HREphES heio HnRRX ifeRFRAL
adm ni stering t8 tS he a}tum)r pce'% él'Duga%en in an pglﬁngn? th 'ﬁ&@r%g!sﬁtiogg acousm
pl asma  contedraaeligedensfoghemgangningiomag melag@nag mpurehlestoma setineiastamrag bubmamc e
of the tuny mha. bkl toxic agent is inhibited. 43. The use of
claim42, \M%m?@ na ﬁ]((a ;{651%@5@% Il is in a subject. 44. The use of claim 43,
wher ei n t he2& urmThec'e&Ielofl agyioff cimest ebf.i wheein thenwablished terodsj @oiprisesta cdgse of
at least o te | hi_bi f for
the manuf 2@{@?’%%&)%&8%%&? Q:glrlre?ﬁn%te? fronfﬁ’é g{oﬁﬁ %orﬁﬂﬁxgér geli/ aethslfs{l.e (JJrQeltl c@rﬁxerg A Egﬁ
i nvol vi ng abelrqunis expreatdaa Gssue prasllithiagisan cantactdr ebpredio abGo] bH@‘rsa'tbuotheaxtdiass ue,
conpri si ng e tigssue with at | east one cytotoxic agent and at
| east one slf)ée)@f’ ﬁﬁénﬂgﬁh&%%rcklfof FGF, in an anmount which, together, is
effective to inhibit growh or proliferation of the tissue or to induce
death of hyﬂ)‘?r prﬂle‘ Jsg L Ellal\llne2 wherein the hyperproliferative disorder comprises unwanted growth
forming from a tissue or cell selected from the group consisting of a tissue or cell where an FGF
molecule is expressed, a tissue or cell that is in contact or exposed to aFGF, bFGF or both, and an

FGF-producing tissue or cells.

30. The use of any of claims 1, 2, 3, or 4, wherein the subject is a mammal.
3. The use of claim 30, wherein the subject is a human.
32. The use of any of claims 1, 2, 3, or 4, wherein the cytotoxic agent is selected from the

group consisting of an antimicrotubule agent, a topoisomerase I inhibitor, a topoisomerase II
inhibitor, an antimetabolite, a mitotic inhibitor, an alkylating agent, an intercalating agent, an
agent capable of interfering with a signal transduction pathway, an agent that promotes apoptosis

and/or necrosis, an interferon, an interleukin, a tumor necrosis factor, and radiation.
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cells. 46. The use of claim45, wherein the disorder is selected fro”%ﬁ@fﬁl%}
group consisting of psoriasis, cysts, benign prostatic hyperpl asia,
endonetriosis. 47. Use of at |east one FG- agonist for the manufacture of a
medi canent for inhibiting cell killing, or protecting the ability of a

cell to proliferate, from damge caused by a cytotoxic agent, conprising
adm nistering to the subject an effective anount of at |east one FGF

agoni st, theyebyThued REtdiAiE 97, WREIEIHE cldRXRANRIE id PadliRel; Shierférbpnaigha d
cytotoxic agent, wherein the cell is, 6 selected fromthe group consE‘stl ng of

a cel | fronfemqyakiye dluarakine. drinqleggn.cprogpiating cifBlAlR. dpiIest idoXoruitin, ePYHBICWNST ei n
the cyt ot oxfiGora@&d, URT, ddind@etgondrbIfi, ketdedharodd]iaptdn€itHerHBeu dftiBodis @nieCDROAI M
47, wherein the body surface is . the |ini ng of the gastrointestinal tract.
49. The useledprobife{Lhpran) angiilutagiide. )FGE, aFGF, or a conbination of both, are
adm nistered. 50. The use of claim47, wherein the at |east one FGF
agonist is admnistered orally or ex vivo. -131 29 DEC 2003 51. Use of at

| east one F&F agbhf & of gpy Pﬁ‘éa‘f*f‘éﬂu?’a%toﬂf‘ewbﬁ‘e'&“}?E%T"é%?'ﬂe"‘f‘H'rdtp"nﬂ'i“ﬁ'i“f'laf?g
cell  killi agminleredsMud@hdongdyt he ability of a hair follicle cell to
proliferate, from danage caused by a cytotoxic agent, conprising

adm ni stering to the subject an effective anount of at |east one FGF

agoni st, theseby TR KeCtanP@f ClaikkeHUSING, &re viRRRURpéated dBagddof tHeGhiné,Cdrax

cel | from sai d cytotoxic agent, wherein admnistration of the FGF agoni st
does not r ediffeten W‘%?%?Eep'ca&%%d@%@'@% c adninistration of the FGF agoni st.
52. The use of claim51, V\/nerel n the at | east one FGF agonist is

adm ni stered topically. A pharnaceuti cal conposition conprising at

| east one F&F aghhg 8% Ofa?r’i&l 0§°|3HPFaF madedt Picamhgrelicenested flogages ot Fhérsa“‘w%rael n
said FGF aggmtc,%;,t]r@]:g{tgg%g@ltarégunﬁﬂls@;ggunt effective to protect, or reduce
the damage, of a rapidly dividing cell, fromsaid cytotoxic agent 54. The
phar maceuti cal conposi t| on of claim53, wherein the FGF agoni st conpri ses
bFGF,  aFGRy7 or B At hn@ ofelainy 1,2, T3l @gwtwlﬁfelﬁme WRIRE iéaﬁir@gamm'i_%@reduse
of at |east one cytotoxic agent and sUramn for the hanufacture of

medi cament  pasenterplis prally.rlgeordgionally, inesally restally, tepiealtyosi teangdgemally. i n a hurran
subj ect, conprising: administering to the subject at |east one cytotoxic
agent; adm nistering to the subject suramin in an anmpunt that results in a

pl asma concé&ht r aThomse dfanpef W@m 0 2} 3ataerd) whgrein the KT antagoniftels administered
enhances th f t8habd defsdefndiiie ef fect of

t he cytot OXE({@J&%@?B%H? lﬂéop%b de o]§; %%2 %\lmgﬁ? 56.SUse I at | east one
cytotoxic agent and suramn for t he manufacture of a nedi canent for

| nhibi ting gy owt 'i‘hec’{nsel%Kc Ry drelaihd P2, 94, BYP e PLdnlpFhAE MbRitsriHg! e FEF RvOSERD

subj ect, conpri
the subject pr1or to administering the FGF antagonist to the subject.

40. The use of claim 39, wherein the amount of the FGF antagonist administered to the
subject is determined, at least in part, based upon the levels of FGF present in the subject as

determined by said monitoring step prior to administering the FGF antagonist.

41. The use of claim 1, wherein, the suramin improves the efficacy of the cytotoxic agent

against an established tumor.

-130-



adm ni stering to the subject at |east one cytotoxic agent and suram nggmEargg
anopunt that results in a plasma concentration of between about 0.1 and 90
g/m, which, together, is effective to inhibit gromh or proliferation of
the hyperproliferative cells, or is effective to induce death of the
hyperproliferative cells. 2 9 DEC 2003 57. Use of at |east one cytotoxic
agent and suram n for the manufacture of a medicanment for inhibiting

growth or psnlifeseadsis@RAmA for He manGfdStLR Dt K'rrlelﬂcﬁlﬁen‘??‘ort Hﬁ?aftmﬁgﬁénﬁarésﬂtaﬂcmn
subject, conprising: admnistering to the subject at |eaSt one cytotoxic
agent and sUPRRFSH tP A CHAtoRiTIEs: cOMABSIng esul ts in a pl asma concentration of

bet ween about 0. dnaRise: 16 qhmmmwbah,suﬁaﬁagﬂm% axham?ftﬁaqqegﬁdﬁ int @ ,5151!&1 aPi t

growh or proliferation of the tunor cells or induce death of tunor

58. Use of &ncgnirgiign ?fﬁ@“&%ﬁﬂ&t'o%dc%al&m sugh dhag ghemparesistanee phthe femerfogt tteithe of
a medi camentydiiic adefis Mnibagd.t he efficacy of a cytotoxic agent, in a

subj ect, conprising: admnistering to the subject at |least one cytotoxic
agent ; and admi ni ster| ng to the subject suramin in an anount that results
in a total expostye,s@bsdfin 420Rh&eih ARMuAGUL SR sibdd day over 96 hours,
wherein the suram n enhances the efficacy of the éyt otoxic agent, relative
to the effect of the cytotoxic agent in the absence of the suram n. 59.
Use of at |ggst Pl‘b%s@%f@ﬁlf‘?l)q}cwﬁ&%mthc%ﬁor%gﬁ %%Qnéﬂbllgﬂéﬁtdmﬂ}%g gerc? of a
nmedi cament for inproving th i cacy of a cytotoxic agent subj ect,
conprising: admnistering to the subject at |east one cytot OXI c agent; and
adm ni stering toylehsr 2UBIEEle ST Dadnl aftarABRE B ' al
exposure of not r?ore thesin (fb%%{ 2, O%éa d%lty over %@] “m“ %f F%Fafot&te
suram n enhaeésturhel amedieamept @rﬂvﬂmg@ypt@v@mng a giserder mwelmglabmanbgrbw& or
effect of r Q, JThe use
of claiml1, ;&rgﬁggg(}rﬁwEén(}%ng\grgpﬁegahp%&ﬁe2%?, g’sur%(azlc)"sticllaﬁé%!ré ﬁgghy%g at leaﬁ one

m cr onol ar -gyoxioegnt 9@l htolgass OHGZEPeCmeIﬂhISEOI‘(Iff ESRiimah, anwar whmh,smgahnrmsl s
adm ni stere t i congen ration ngi n r.om O
£90. pos meiselve BB ot o RGP e B 0 R et oL bR
adm ni st eredll$.n an anount that results in a concentratl on ranging from
about 15 to 45 pg/m over 96 hours. 63 . The use of any of clains 1, 2, 3,
or 4, wherein repeated dosages of suramn are admnistered. -133 2 9 DE C
2003 64. Us®. of Hte kseadtclomeds wleteix the digpeder inndecedr fromnthé @rouph®@nsisting of

manuf act ur sgnflas% éretd t%%n% r[])F'osIach hyperplasia, and endometriosis.

47. Use of at least one FGF agonist for the manufacture of a medicament for inhibiting cell
killing, or protecting the ability of a cell to proliferate, from damage caused by a cytotoxic agent,
comprising administering to the subject an effective amount of at least one FGF agonist, thereby
protecting or reducing the damage to the cell from said cytotoxic agent, wherein the cell is
selected from the group consisting of a cell from a body surface or cavity and a hematopoietic

cell, and wherein the cytotoxic agent is an agent other than radiation.

48. The use of claim 47, wherein the body surface is the lining of the gastrointestinal tract.
49. The use of claim 47, wherein bFGF, aFGF, or a combination of both, are administered.
50. The use of claim 47, wherein the at least one FGF agonist is administered orally or ex
vivo.
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proliferation of benign proliferative tissue, conprising: contacting the
tissue with at | east one cytotoxic agent and suramn in an anount that
results in a plasma concentration of between 0.1 and 90 p.g/m, which,
together, is effective to inhibit gromh or proliferation of the tissue or
to induce death of hyperproliferative cells. 65. The use of claim 64,

wher ei n t he5di soUskesf at%aﬁdnem(igf)ﬁlﬁﬁbﬁﬂienﬁﬁﬂh%réeﬂﬁ meticitBer for nﬁlﬁﬁhhgﬁélls
cysts, ben:ﬂﬁnmgrostattlc %$ B a(glagm‘?ﬂ endonetri SIS 66. The use

claim 64 i ff F'RES R4 otisls 6‘?rPfqlf r3ie. TR denageseised bbfﬁ
oral papi | Hyowesdc a@ﬂnbﬁrabn@gaﬁtmrﬁﬁéringgdi &g 4bigem sin @Ffec’hh@mﬂlﬂiﬁi Bf RNeaPGAE X
beni gn cenentobl

. the oral Vi t akia, gastric polyps,
gastric adeftfSh ?hcée Ipir"t?cﬁ‘f‘%gf fer‘ilﬁ‘f'"gaﬂ‘é?i]é%é’ ‘%‘Fﬁaf‘?" folligle el fref Sﬁﬁéhfm%'r%as
smal | int es&gemalwlﬁmm lathe mistraticief lthe FGESigoniad dORCARYIQNB sipifichnti HEakci nal
Schwannomas,, col oni col oni ¢ adenomas, Crohn's disease, hepatic
adenoma, heSalRETatgp Pfﬁ%égg 28U ary papill omatosi s, pancreatic adenonmas,
pancreatic ductal hyperplasia, renal oncocytonas, renal papi | | onmas,
adenonas Ofszt he Iaddeir masl %lﬁp H}ﬁa of the Dbl adder, pseudosarcomas of
t he bl adder>* end § Plodaim Sl ubareipt rabgi‘séf’i“‘cp(l"ﬁ/?fé’ﬂﬂ ‘é§i"ﬁlnls@|"§¢tt?ﬂ1@ﬁélb’a3| a of
the penis, polyps and papillonmas of the vulva, vagi na, or cervix,

endonetrial _poly adenona api.l | omas,, or Ielnyonas ovarian cysts,
fi brocysti ¢ di se“gsgh%‘fna‘feﬂﬁ"ﬂg @3&8‘1"5'“?'? DTRPTising ¢ ple leAsb e FGEC|agpmigi agd a

adenosi s, hamiugeuioEly ﬂU@ﬁa’b'le cﬂ)ﬁlﬁ repdin said@FGE 'ﬂgorhgt ePsrbsent i QRRERURSive
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bone dyspl asi a, axial ost eomal acia, fibrogenesis inperfecta, osteonss,
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endocri ne QIFGANSbFGFQNnE @FGF, G 8 Yi@gmerkl befadflog Adfeefal hyperpl asi a, adrenal
adenomas, adrenal MEN I syndr one, and adr enal nyel ol i ponas.
55. Use of at least one cytotoxic agent and suramin for the manufacture of a medicament for
improving the efficacy of a cytotoxic agent, in a human subject, comprising:
administering to the subject at least one cytotoxic agent;
administering to the subject suramin in an amount that results in a plasma concentration
of between 0.1 and 90 pg/ml,
wherein the suramin enhances the efficacy of the cytotoxic agent, relative to the effect of

the cytotoxic agent in the absence of the suramin.

56. Use of at least one cytotoxic agent and suramin for the manufacture of a medicament for
inhibiting growth or proliferation of hyperproliferative cells in a human subject, comprising:
administering to the subject at least one cytotoxic agent and suramin in an amount that
results in a plasma concentration of between about 0.1 and 90 pg/ml, which, together, is effective
to inhibit growth or proliferation of the hyperproliferative cells, or is effective to induce death of

the hyperproliferative cells.
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57. Use of at least one cytotoxic agent and suramin for the manufacture of a medicament for
inhibiting growth or proliferation of, or inducing killing of tumor cells in a human subject,
comprising:

administering to the subject at least one cytotoxic agent and suramin in an amount that
results in a plasma concentration of between about 0.1 and 90 pg/mi, which, together, is effective

to inhibit growth or proliferation of the tumor cells or induce death of tumor cells.

58. Use of at least one cytotoxic agent and suramin for the manufacture of a medicament for
improving the efficacy of a cytotoxic agent, in a subject, comprising:

administering to the subject at least one cytotoxic agent; and

administering to the subject suramin in an amount that results in a total exposure of not
more than about 800 pM-day over 96 hours,

wherein the suramin enhances the efficacy of the cytotoxic agent, relative to the effect of

the cytotoxic agent in the absence of the suramin.

59. Use of at least one cytotoxic agent and suramin for the manufacture of a medicament for
improving the efficacy of a cytotoxic agent, in a subject, comprising:

administering to the subject at least one cytotoxic agent; and

administering to the subject suramin in an amount that results in a total exposure of not
more than about 2,000 uM-day over 20 days,

wherein the suramin enhances the efficacy of the cytotoxic agent, relative to the effect of

the cytotoxic agent in the absence of the suramin.

60. The use of claim 1, wherein the total suramin exposure is less than 252 micromolar-day

over 96 hours.

6l. The use of claim 1, wherein suramin is administered in an amount that results in a

concentration ranging from 0.1 to 90 pg/ml over 96 hours.

62. The use of claim 1, wherein suramin is administered in an amount that results in a

concentration ranging from about 15 to 45 pg/ml over 96 hours.

63 . The use of any of claims 1, 2, 3, or 4, wherein repeated dosages of suramin are

administered.
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64. Use of at least one cytotoxic agent and suramin for the manufacture of a medicament for
treating or preventing a disorder involving aberrant growth or proliferation of benign proliferative
tissue, comprising:

contacting the tissue with at least one cytotoxic agent and suramin in an amount that
results in a plasma concentration of between 0.1 and 90 pg/ml, which, together, is effective to

inhibit growth or proliferation of the tissue or to induce death of hyperproliferative cells.

65. The use of claim 64, wherein the disorder is selected from the group consisting of

psoriasts, cysts, benign prostatic hyperplasia, and endometriosis.

66. The use of claim 64, wherein the disorder is selected from the group consisting of oral
papillomas, central giant cell granulomas of the mouth or pharynx, benign cementoblastomas of
the oral cavity, oral plakia, gastric polyps, gastric adenomas, small intestinal adenomas, small
intestinal granulomas, small intestinal papillomas, small intestinal oncocytomas, small intestinal
Schwannomas, colonic polyps, colonic adenomas, Crohn's disease, hepatic adenoma, hepatic
cirrhosis, biliary papillomatosis, pancreatic adenomas, pancreatic ductal hyperplasia, renal
oncocytomas, renal papillomas, adenomas of the bladder, malakoplakia of the bladder,
pseudosarcomas of the bladder, endometriosis, benign prostatic hyperplasia, erythroplasia of the
penis, polyps and papillomas of the vulva, vagina, or cervix, endometrial polyps, adenomas,
papillomas, or leimyomas, ovarian cysts, fibrocystic disease of the breast, lipoma of the breast,
sclerosing adenosis, hemangioma, ductal hyperplasia of the breast, fibroadenomas,
adenomyoepitheliomas, hamartoma, nevus of the skin, genodermatoses, fibrosis of the bone,
fibrous dysplasia, chondrodysplasisa, sclerosing bone dysplasia, axial osteomalacia, fibrogenesis
imperfecta, osteomas, osteoid osteomas, osteoblastomas, osteochondomas, enchondromas,
chondromyxoid fibromas, chondroblastomas, synovial lipomas, adenomas of endocrine organs,
goiter, Graves' disease, adrenal hyperplasia, adrenal adenomas, adrenal MEN I syndrome, and

adrenal myelolipomas.
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