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Among the diseases promoted by FGF-R3 and also other FGF-Rs (especially in connection
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FGF signaling is reflected in the embryonic lethal phenotype observed during mouse deve-
lopment after disruption of the FRS-2 gene. In addition, FRS-2-deficient mouse embryo
fibroblasts show an impairment of FGF-induced migration, proliferation and MAK activation

(Hadari et al. 2001).
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Anot her enbodi nent of the invention relates to a nethod for the
determ nation of FRS-2 phosphorylation (or synonynously of
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Still a further enbodi ment of the invention relates to the use of a
bi ospeci fic recognition reagent capable of recognizing phosphorylated
FRS-2 or g variant or a tyrosine conprising fragnent thereof for th

manuf act urE? Z¥X043agnostic for the identification of BElFR20P§45371

cells or tissues froma biological sanple that are sensitive to
nodul ati on of signaling into which a Fibroblast Gowh Factor
Receptor (FG--R) or a variant thereof is invol ved sai d

identification conprisjng determnjng the phosp gat i on status of
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determ n| J’ue phosphoryl ati on status of FRS-2 in said sanples; and
d) corrparl ng t he phosphorylation status in the sanples treated with
that in the sanples not treated with the inhibitor, a decrease of
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dependent or FGF 1 ndependent, especially constitutive ﬂ’iceﬁ‘t or,
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fragment t ereo n blolog|cal sampie, preferably from a patient, as biomarker for such
sensitivity to modulation, especially inhibition; where preferably if the kit allows a positive
finding of phosphorylation in the absence of modulation, mare preferably in the absence of
FGF stimulation, that is yet more preferably in the case of constitutive activation of FGF-R
signaling, this indicates sensitivity to inhibition, especially if the phosphorylation is decreased

in a sample treated with an inhibitor as compared to a sample without inhibitor treatment.

Yet a further embodiment of the invention relates to the use of a biospecific recognition
reagent (especially an antiphosphotyrosine antibody) capable of recognizing a
phosphorylated form of FRS-2 or of a variant or of a tyrosine comprising fragment thereof
{especially of recognizing phosphotyrosine therein) or to said biospecific recognition reagent
as such for use in the identification of cells, especially from a biological sample, especially
from a patient, that show sensitivity to modulation, especially inhibition, of signaling into
which a Fibrablast Growth Factor Receptor (FGF-R) or a variant thereof is involved (more
especially for use in the identification of patients where treatment with an FGF-R inhibitor is
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of the test compound as inhibitor of FG-- R dependent signaling. Al
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recognition reagent (especially an antiphosphotyrosine antibody) capable of recognizing a
phosphorylated form of FRS-2, of a variant thereof or of a tyrosine comprising fragment
thereof, or said biospecific recognition reagent for use, in identifying a patient that may
benefit from treatment with FGF-R modulators, especially inhibitors, especially comprising
determining whether such a phosphaorylation is present without inhibitor (especially a positive
finding of such phosphorylation indicating that a patient may benefit from treatment with an
inhibitor) and preferably whether it is decreased in the presence of the inhibitor in a biological
sample from such a patient, or in the monitoring of the efficiency of a treatment with such
FGF-R modulators, especially inhibitors, treatment, comprising determining whether such a
phosphorylation if positively found without treatment is changed, especially decreased in the



Especially by conparing the phosphorylation status of biol ogical
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10 percent, O . L& i : | §er Uk Faks
attached?*hoer';'%tbg 'esruggﬁggg?é@{fﬂgg?%fgq@%Ip}tjcg‘kel@gbg/oﬁg%p it gég-gent |Gcal,
nor e independent, especially constitutive, FGF receptor activation for proliferation.

Yet a further embodiment of the invention relates to a methad of using or the use a
biospecific recognition reagent capable of recognizing phosphorylated FRS-2, a variant
thereof or a tyrosine comprising fragment thereof, for the identification of potential inhibitors
of FGF-R dependent signaling, comprising determining with said reagent the
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preferably det erm' ned by a conputer program commonly enpl oyed for
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are the mdimbisent bihé Mveltiont ransl ocation variants and the |ike
menti oned specifically in the next paragraph: There are four general
genes for FGF-R nanely for FG-Rl, FG--R2, FG--R3 and FGFR4, each
i ncl udi NnECeaeURE shovi ‘SORMVIG td moGuEaﬂBGE)behaimg inito Mhlch_l%Gﬁbr_BBtasmewth Factor
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to treatment with a modulator, especially inhibitor, of said signaling, and that are comprised

in a biological sample from a patient. These cells show a change in phosphorylation of FRS-
2, a variant thereof or a tyrosine comprising fragment thereof in the presence of a modulator
of FGF-R when compared with the phosphorylation in the absence of a modulator -
especially in the case where the modulator is an inhibitor an increase in phosphorylation, or
more preferably where the modulator is an inhibitor a decrease in phosphorylation is found.
The modulator, preferably inhibitor, is preferably a molecule binding to FGF-R or a variant
thereof and preferably inhibiting its (preferably tyrosine) protein Kinase activity regarding

FRS-2 or a variant thereof,

“Phosphorylation status” (or “phosphorylation degree”) refers to the absence or partial or
complete presence of phosphorrylated serine, threonine and/or (preferably and only) tyrosine
molecules in the primary amino acid sequence of FRS-2, a variant thereof or a tyrosine

comprising fragment thereof. The phospharylation status is, according to the invention, a



17 S249C (#), P250R, N328I, G370/372C (#), S3711373C, Y373/375C (#),
G375/ 377C, G380/ 382R (#), A391/393E (#), |538/540V*, N540/542K, T, S or

V, K650/ 6 K650/ 652M (#), K650/ 652Q (#), K650/ 65 K650/ 652T
(#), X807/%§‘g§‘{3§’2‘§“ %gR,Wor the like, PéDap200s T
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means to distinguish biological samples e.g. from patients which suffer from a condition, e.g.
a disease or disorder, that is dependent on (e.g. constitutive) FGF-R signaling (where
phospharylation can be shown to be present) from samples where no such dependency is
given {where no or only weak phosphorylation can be shown to be present).

Especially by comparing the phosphorylation status of biclogical sampies after incubation in
the presence and in the absence of a modulator (especiaily inhibitor) of FGF-R signaling, it is
possible to distinguish biciogical samples in which the FGF-R signaling can be modulated
{(especially inhibited) (and which are thus responsive to freatment with such modulators,
especially inhibitors, which in the case of inhibitors is the case if there without inhibitor
phosphoryiation is found and this phosphorylation is diminished or removed in the presence
of an inhibitor) from biclogical samples where such modulation, especially inhibition, does
not affect phosphorylation status (that is, in the case of inhibitors, where no phosphorylation
is present both in the presence or absence of an inhibitor or where no change of a given
phosphorrylation is seen comparing the samples with or without inhibitor).

Most preferably, the invention allows to identify cells which, due especially to hyperactivity
and most especially constitutive activation of FGF-R signaling, proliferate unduly and
therefore show tyrosine phosphorylation in FRS-2 or a variant thereof and thus are (as can
be distinguished further by examining their phosphorylation status both in presence and
absence of an inhibitor of FGF-R signaling) expected to be responsive to treatment with an
inhibitor of FGF-R signaling, allowing to distinguish them from cells where such
phosphorylation is absent and in which therefore a treatment with inhibitors of FGF-R
signaling is not expected to be successful.

Generally, thus a finding of phosphorylation (especially tyrosine phosphorylation) of FRS-2
or variants or tyrosine comprising fragments thereof which is aiso present in the absence of
FGF stimulation or a biclogical sample thus is a highly preferred biomarker according to the
invention, and all inventive embodiments very most especially refers to the finding of such
cells that show this type of hyperactivity, especially constitutive activity, of FGF-R or variants
thereof.

If the biological samples are from a patient, the phosphorylation status (which term can also

he replaced with the term “phosphorylation degree” herein) and the presence of



many of which are involved in disease such as cancer formation, for
exanpl e those marked with # can be found e.g. in bladder cancer,
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exam ned (e.g. fromcells, tunors or other tissues or organs affected
or presu fected) Preferably, isolated biol gqgical San

are nean?RQthggﬁﬁgi derive fromcultures or may prefePgEFV(ﬂﬂ een
obtai ned from patients. In the nethodsqand uses according to the
invention, usually isolated biological sanples are used, that is the
nmet hods and uses preferably take place in the 19 absence of a

pati ent in a separate, |l aboratory or th i ke. Thus the steps of
DBt i ni g G G PR ISR PP s o st FRs R, and

pr ef er ablhyp@teolcgarain ,chmenthubsns cmapeducaunﬁmt, e oMb IAsic AfsedSe Soranary ar
according _to the.i j

t nt  of . th f |
ool o "t RS T8 6 g S RS G R st et sleeP SpBoes BY slaf st
cel | fragiheass galiblaiet dlbgmt @tmtfhaatrdnbordbmgmlreemmd:mrea;sorjsesitnpaired

defined. T S _or es rdin Q vention,
or ef o r ed 0T NPT BEARTR PREFHLOPR bl Mg Bberin iyt fe
from a patsteiric, anti lgameuosagtcbbcomuheétgans rpamcreamrsnsttdkedswg:cals:empﬂd:e&ibné,s
o out S'ugiR?rﬁ%ﬂeesr}ﬂ%gﬁgn&%%%ﬂg@hggst}o' ‘?es‘i‘.RS'tyd[s%ide% patient. Cn the other
and, al so osé enbodi ment's re I's obtaining of a sanple is also
enconpassed are a preferred enbodi ment of the invention where
al I onabl g . in
epeci fic s gé%’%‘@ rﬂé&?a% ki elcprBIgéstgg%lc%%cgE'e &éiptc%ﬁ&r*q? flg'lq? ad(ﬁéa?é)sdé’f
bi ospeci ftlseuaSeeregtrﬁ Qrutﬂnvdmelie@utteeg emthe@yarmes of theb detmrutftm@@mm mditipig
protein
Bt amer s LEa PR Bl e A b ReRo At aha, Sfrobh b Riete
nol ecul e$aneit SOl hnare whpe@Enpiogenasissiay afole, é‘?ttj@’t)@§t°mﬂ afrovigbsAreaMa,
(protein ttWr&Q 'cQtQmBﬁtla}’ﬂﬁﬁér‘ rﬂ&ﬁn&rﬁ‘éﬂtméh?at e?n%b%t Eé%tﬁoﬁttééﬁﬁal%ﬁbére&her

protein and can, for exanple, be iso from conbi natorial protein
i brari ePRNCTHE GBRRIT KNG FEIGHT 'CAARATHY ANl i FRINE]T 05 as BAfpcer, uterine

di scl 03Urcﬁn@ﬂdprbétat@%n(‘-fé?e&'hfn't@fﬂopkbﬁcﬂéﬂs §&rcorh8, dndloRd estebarbdifa, Utiescle
pol yclonal or monocl onal ecific antibodie humani zed

ant i bodi E87CORR; PhoPiAgtoRIR ?%Ud?‘lé‘é"pre‘?fﬁrét“@ ‘@T’P&F“ﬁ %Pﬁltk%'tﬁsegr *ﬁ6 ike.

fragnents of any one or nore of t hese forns that still recogni ze,

especi al | hom1 stantl ct| bi ndi ng affinit
CoF Cor of SHERS S gt s deisarore Jos e ciies MEchalos shbplvagan g Morghen
pr ef er ablggned arkOdbveral kofopts) mﬂ'iidhldanrmrfa:rraineﬁr@rrcﬂblvynm’fts 104 or | ower),
FRS-2 and/or variants and/or tyrosine conprising fragnents thereof,
i ncludi ng one or both of conformational or (preferably) primry

structur e" heeérat EGFCRY, gqumtams PBBRN, FSFAR2, FOFfRRE and §5Fapd, taspesd hdieins,

b?ﬂg: ﬁgd Rl rd?r- &l ﬁﬂggﬁg?ergalg pestuf iRse r%(tj ”quf E‘%%g%g@?a'fu'y éctgv%fér%%fdv “dueo

( c;)nf or )rrwtndmgd{are&namyowrttpa|d|saogxat$tnru00$tamt@f nef at sichpgep oog preferalaly of 10° or
antigen &

e e SR Al b 5o b BB S S, Bl crone
derived frackrs (&M keovewerdabietp nmsmorﬂateﬁlﬁmrtoglewm Phosphetydbsing fgeme
St ruct ur g#elfré’of 531 nf/drg%rﬁé Fmtﬁ%tdr'ah&%d ph&ﬁ%%é b ho ?9#&5‘?% 4@ Ogﬁnd &%chguy

corrprlse our po eptide chal ns WO coples O
two copi &% thef adspyfhin t!tq_gxatmtéﬂmortaat st@wmlehrt(tyyosirtemt@gphgvyiaﬁcmin‘mays

bonds. F?:?t\%é oﬁbtﬁ%téjﬁw?ﬁ Mgﬁt% gt\ﬁt@] RBIJoBRR ('uﬁucfh%'g%réfﬁe :ﬁlﬁude%gaarl os

vari abl e regi al ns. I ons antib

t hat ar e refpienes rqgﬁlrdmgrfbe%ﬁtsaﬁy ded @ohdaeliular 6}SsaytﬁeF€55rﬁﬁ (Eagymaiisdy

i ncl udes pshghe antibodies, still binding fragnents, nodifications or
derivatives of an antlbody It can al so be a reconbi nant product, or
a bispecific antibody or chimeric antibody, such as a humani zed

ant i body Pré’etabtyos&e%n&ﬂé\c@ﬁpreeqprleﬁe%weénsm 5 His@qe¥nck iRt & (oR iR Scid®r

especi ally one) npnocl onal. They can be jntact i mmunogl obulins
basis) about (meaning where used especially * 10 percent of the respective numerical value

to which "about" is attached, or preferably exactly the value) 70 % or more identical, more
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FRS- 2, a pregramar{tVissonsin 8gowmte Ahelyes Patlage détreiomB fionidnit, Kienpties@mpeteor
th tA I, VE I
S R S D
cont ent iSwmit efmar r tMag 1 ¢Bpaciaiivt wswidf aru mbedlmd

| abel ed j th
Chosapor S LGAREH.Ben 8RAGT 1 o S Sa0Eepilintn par 2es (he
phosphot yrosi ne conprised therein). "Partial purification" neans that
at | east ApkybrehiOhds, HRI s preeééfaf Pééﬁu@ﬁbe@tof k@ St %dpﬂkg' FORRIIHEGE-
preferably an at | east ol re erab an at least 25
enri chrrert4 ger q:qquagsowegaqd;r@n@er@;y Qéf afl ?@@%H@”%W@F‘é‘@iﬁ given ghene are for -

conpar ed gegt.aY méeﬂ,r}étetrpse%g@re JieRtigi ns originally present in the
sanple. Alternati veI Y, b| ospeC| fic reconl tion reagent reco n| ZI ng

FRS- 2 ma LRl & .h pv/anteszvigver feghiVBEMB4 135, (Acceasivripr MAR! &5

react i on e st RZ%Qpro%wathbn wWenfhate), e.g. covalently or by
adsorption, contacted with a nmedium cor .t hy 2
Q:/1y lm.ain.g vl 8z ! QB7 73805 ccesmon

assessed F

phosphorwcam,u o(zgmmamjzﬁeg)yrom nephosphoryl at ed) FRS— 2 bound be
determ neg tyacﬂg B ‘8 | fic recoanl tion reagent capable of

recogni ziny fand Pa Elpf N SEBEORRBYPAed FRS-2, especial Iy

phosphot yitiaginey. eeitplei. sie.dol/betreghibweY édaiZabs muchatitietalays 1 381 1040 S peisEiog No.

recogni ti @@ nt specific for a phosphorylated form of FRS-2,
especi al IWAF gﬁosphotyrosi ne, may be bound to a solid support (see

| ast par a@dameF aomrueammh sgquance glmhnmm corrprl sing the FRS— 2 to be

assessed ,a
recogni ti-om ' TP AT e et

The |abenmngx§9@p in each case, preferably conpri ses one or nnre
further | abel ed specific recognition nolecules that are capable to
bind to anti bodi es bound to their epitope, such as | abeled protein A,
| abel ed pihetteim vaianisibredhaids yarestfovsdsuch dsespbdallyfisafonms; makanioodnes
€.g. Spe%fwé{wér% of Qgpe%@m?&ﬁ@&mﬁfﬁ%' 8! ijsﬁﬂhbr%g!egﬁn HarbNfidttiok 8t odlor
principle, SO one- determ nat 'ons are poss e, e.g. wth

bi ospeci fm@e.rcagogﬁpﬁmraww mciudiag abp@vgpmnﬁ iaflelfcoraripttesistusrayphisad
forms of C;/FaBe% faria) &C%&@h%x&%,'tﬁme@%rﬁqgwgﬁgé@gtib%%@famfﬁ@gc;aé fhow to

| abel or 1so afe It .
comparison to the full sequence) or the like. Especially preferred are the mutants, isoforms,

translocation variants and the like mentioned specifically in the next paragraph:

There are four general genes for FGF-R, namely for FGF-R1, FGF-R2, FGF-R3 and FGF-
R4, each including several isoforms (e.g. FGF-R1: a, b, ¢; FGF-R2: b,c; FGF-R3: b,c; FGF-
R4: truncated form). Polymorphism is given, mutants exist (e.q. for FGF-R3: R248C (#),



22 Further, it is also possible to determ ne both the phosphoryl ated
(e.g. by biospecific recognition reagents binding only to the
phosphorylated forns) and the unphosphorylated forns (
blospeC|fﬁ% F@@%@ﬁ%ﬁlon reagents binding only the unpth%ﬁEPéWEFQa
form of FRS-2 in a sanple (e.g. in order to obtain their ratio) and
thus to obtain nore detailed informati on about subtle differences in
the sanples, including the possibility of quantlflcatlon These or
various ot her methods for deternining$the g Vg;hor | at i on _st at us of
Fn

an FRS- 2 SZf9C §0sB139Re NaAd. BRINS ST 901371 3 o, #B&37¢ M dbpor t s
for recogmgbisgrr @gem@uwarsﬁﬂﬁi%sf@towamaommerrse@rfvq«tea@fe‘s}zEQ#)i ne

cxanpl o, BRBPRLH iRl e RachBroh AR E Db TR, Gk Predre.

cust omar ynam;a oﬁﬁhlbh ardnydNadne giseaseSIucl as eaindehmymw he emﬁﬁém m:ﬁk@:l

abel 1 ng "Hihd B B SOATE € F BRI oS TRR AT TR PO TEHarEd

specific nfmmg@atelm presa i GFaR1 ded FEER2ahsite motdinb ekietds dHrortieqgerice

it is prefera | abel e

conj uggt i E Poﬁgt‘wst%gag%# :P%xiaga %PEEU%IH% Fh‘%:% rggp‘iﬂﬂ%ﬁﬁ“ dFéjsPeFGF'
t hus al | &4 TigniFERRT aVYiON@A-FEE-Rt, é'ﬁ'elnEGF{H‘! EGHfRE EYer-BGFws(ee@ajgugat ed
(oco0  ERRaRAl i . RYTAAI MARPEA G lE ABosERRARY 1 1

Ext ended Durati on Subst rate detection system (P| erce, Pierce

Bi ot echn r 4 al

and. an onnaneEr ol ¢ BEER (oiliho SRS A RO RE TR Aisoltind

4-chl or opmlymm*msnb\var@nts aqg@zslowrpwrﬁla@ean@ﬁmm msame(Qisnaig of the
phosphat aas«ﬁ@'pantyﬁﬂhémtpemgmt%é g Qorg h RS S3S &y aoMhdity WB'd%H%\m i,

dehydr ogenase,” 'w coccal nuc ease, W th de)ta-5-Sterold

i soner aséd. rang{r[eﬁlbﬁ;@g:tongqirb edeﬁ'?ﬁ‘*%'@%%@’m\ki‘@%e 2.

al pha- gl ycer ophosphat e dehydrogenase, with triose phosphate i somer ase

or with glucoanyl ase, labeling wth a onent  of

bi ot | n/ s HSBIAVRT FSs3 WP Ao REMSHE st (SRR etea TR BropSis estpr- peuce

rE ecogni t Hﬁﬁsnr}i@tﬁtﬂﬁﬂﬁawla@&ﬁ%@@ %lréifouf\dl Wé%@ﬂﬂanﬁ@ @proﬁélh@é&?%w&asacaﬂy

uropi umchel at e $e che mne cent nark

such as o ﬁBsggcséwf%e%ﬁﬁ%aé} ARG e e Bl et ol atapior

PPYCOCyafﬂﬁdIhcuﬁﬂs k}ﬁ@ Iiw@fcfﬁtaraalm doﬁraah&méuﬁh@gkmyaeerml AHY 1S SHITLdBMtading
uorescence-emtti net a as e ium or o

| ant hani B850 roAAAM BBk g (LIBrE 1o iRy PR o4 KA s ctoal fo

al | owi ng tHedinitiktovet FBFIR eRpsitigaVnpresdreFRIBL2ds thehttied antheapedenddisclvslrd,

Crowm mibSegbaet Rl aBlERRa Royl P hnf FELCR o053} 6 s are it

r adi oact ibindtty FlsEsed F@f -82, FGr:AB asd/enEGF-R; that lseesnéebé)crmm vanielnts of that
tif t i

ﬂ;ggl : nlg?‘ dhﬁagfbeﬁ]? %' e gjg ni %a?éﬂ&%gfﬁ%répig'ag aé%ou{ %gdéhogg'ﬁ) r% de E\&

FRS- 2, ayebmomanrefembly abpuidii %er omngpidestical skl ragmmefetrhé apbaft 951% ot huere

| abel ed igf |
ebel o BRI nerpgea, L ISR Rl o tﬁdpez%dt%&%fes
j ust nentsequeadd identity bdsauteaded mmmqlomf getwem hetween EBﬁsﬁcathRSe@B ensdaor

I I
B S T e
and t hus pafrosey sragm as the Grit E@‘ﬂ@fﬁma(w mnwﬂ Ssgmemwsédiaégag,eawewm@d
as is kn Handdas C%ﬁuﬁ @W@ﬁg%sé&%m&k Q{l%dfson Wisconsin, USA, which

terSI ne- ospPloryI ate can be SpeCI I ca z reco nized in each

case by ty*ﬁ%ﬁb@@iqortwn?@‘ manddwatag'@aft @dy Anpb ditaihy 4&%141'8 Gt 3 )espegialy

al I ow t o gpgGhhkkalghy sESERAMh 2Gab %BérPFé’fPaﬁty engd aﬁd’@'ﬁ@;ﬂ eREHIBH Yenalty of 1.
structure based epltopes of phosphorylated FRS-2 of fragnments thereof



A variety of antiphosphotyrosi ne antibodies are, for exanple,

avai l abl e commercially froma nunber of sources, are suitable for the
nmet hod of _t he gresent i nvention. For exanple, PY7E1 PY-1B2. an

are nonoclVORASA¥EEe ant | phosphot yrosi ne anti bodi es avﬁFT’gﬁ?{)gS“f:’%%
Zymed (San Francisco, Calif.) individughly or as a cocktail sold
under the trademark PYPLUS. TM . Zyned also offers an
affinity-purified polyclonal rabbit anti phosphotyrosi ne anti body,

Z- PY1l. A _nouse _antlf)hosph ¥r03| ne anti bo%y zQ P}' 66 is avaeBI abl e
from Si grfRUs Seriants af SRSHERS-28qr RS # el 5&59%3' &SRB FHENY B8 ne
anti bodi esndenyatioe of@ap%e.dny chn@eMéWeeéﬁ besﬁtpﬁ&ri asleﬁmmdhrrs@dman of one or
i mmuni zati on nmet hads wel

br odUC | GRS BHRgE I aTing ALK on BEBHER GBS AETSRL g 8gents. R EY
in US. MBated \Nﬁlant‘}, f24i3n 428siné, hencaed RAhs (0f. ladkingh,0 tenewdind hoids in

regardi ng the d f_ obtaini and testin f anti hot e
ot bod: dempauaes s iy ssebendh ot RIRE e anbritrRpd Ale P 2h AV ER S
al so be upgdatiatsnusentiiderat (astonesiteispbassibleott phosphoeylatioh] dxpdtiety) a and
obt ai nabl e antl phosphot yrosi ne anti bodi es, are hereby incorporated by
ref erencd’™™% of |ar ge anti body/antigen aggl onerates) are especially
preferred, for binding to a solid support, any of the antibodies or
derivati e I

bi nli ng. A0 URTRF e SauRBRE T RS B YRR et BloodbhEcs hafripve
use accor(eigniy proteplytic sitevenetifio nieempwn@motﬁaMt SL(cataSISe@maxqﬂarw iPEAtEaBE,
purifyin n R

P Y i bta gt %ﬂat%{e:%%ﬂyéﬁr% Feplh Al ﬁ(ggénegc%@\a@bb;ﬂ%v trh G 808y
f ragnment dheeicebfegvang egf ththb@ewoamn Qteif@' ly ue@ﬁb@bt@dw by a@teqt;qiqsnmhemlcai
hereaf t erc)eatlé f‘%l@. ? loPQb&t‘T’elnt P%PQ&# Sbtaffied fromélglo!@g:f:éirs%hpm QWH k8l or

recognition r gen capabl recogni zi n% x and
then sepdisauasiay orasas ARG E@Peﬁlﬁﬂﬁﬁ Nﬁ@fb?r@s%éﬁqr? ?)Eoﬁ“éft@@‘ﬁf‘%ﬁ At ‘F%‘é{% nt,
e.g. by %%g%@fatedl RO Edafd B ééh%tllfﬁec'?e?e%gmﬂecgby QMsﬂ@cmbﬁ'éd&@nﬁl&? reagents

FRS-2x to menbrane, then binding a second hiospecific recaognition

reagent (thﬁlaéfflcﬁ?é‘Plel tp gistinguigh L!@B%?R?&W‘%@ TKERhosRhGTYiRteAdorms A EesRg

reaction ;ie%tlde%q geeﬂﬂy 880 ﬁ&h%ﬂfér %Qﬂttd@@l@@fr@mﬁhd@ﬁ&&ﬁk Zl?réﬁerably, the
phosphor yI at ed

2X gema % g 8 Féro& ne, and 5(' {second
bi ospeci ff%”ﬁé@&&ﬁ?@u%ﬁw AR Prarradly (0 g1 rOEIPIRSANING 8¢ ?)Ve more
further Lir&dig @ Jrangé adpbiiQRBR0 ke, @ROMginaPseduengestthd FRE-d absled.
and | abel ed bIOSpeCIfIC recognition reagents may preferably be as
defined above) to the second biospecific recognition reagent bound to
the FRS- %*'paagbhoe!méd foymngf Rmzmwn@nbmbﬁéred doiobs pecdifié commizogfidgent
reagent. ex
phosphor W%ﬁe%fds P@éﬁ{%@}’ ary 3’ ﬁﬂpﬁh{»q&wg Wﬁ%‘iﬁ?@ﬁﬁr gloé%lserﬁﬁsﬁﬁ?r\'r%e Pr esent
in the sgspieeialih@bent inpletiss mehe primpaitysanicp Acidisineniirs 'bf saie FRER, iveriand or
throughogt t his disclosure, they can be in unphosphoryl ated and/ or
(prefera phosphoryl ated form | nmunopreci pitation, |abeling,
blotti ng and ot her nmethods used herein can be deduced from standard

o kg Farhsdem Mot barfbies aN' BB, (et BB lice, VAN spuidhh oot

| nmrunol ogqrqod\masaya bhpérssmrenmwamm mtEapeB@seal ﬂmdk:ntrbinémwggalélgw@r urine, or

ﬁ; gg(rjnegcrﬁ fg,lggg cg%éggll\ﬁi%%% gss‘élegagyfiaﬂ E@%ﬁ?ﬂ% it'rending samples from
Gassen/ Gacrrgmsforsamqlaﬂmum@a)s o) mlxtwm efdtp o5 Biaee therelb Gaeh asz’uafue @r P598R
Spektrum ﬁﬁ@‘?&rﬂréglﬁ%r ! %g%frblﬁ'cgﬁg BRIAS BefidsliBs 559&9§xamn?éd e ok déhs

are preferably 1ncorporate reference herein,. or "use,
a speci altusaiscuiothentissge of @ngﬁ@s affpctadeor iprRpumEr dmbe ﬁﬁ%ﬁt%ﬁ)s%ret%%w%%ated

conpar i Ngybib&ed %érﬂ?l@b ald the it Bk May RIBASPRGH the@ar rﬁ&@br‘éﬁer@cﬁly RR& Faen
or a variant or a r osi ne_conp r|S|ngfra gnent thereof froma
obtained from pahents In the methods and uses accord:ng to the invention, usually isolated

biological samples are used, that is the methods and uses preferably take place in the



25 range in sanples obtained frompatients that show no sensitivity
to inhibition of signaling into which an FG=-R is involved and/or
from patie&s that shows such sensitivity in order to gﬁ Mg

whet her t f¥ f)(wﬁf (ﬁ%ryl ation status is sufficient to de ygngosaszzn
sensitivity towards inhibition of signgding into which a FG--Ris

i nvol ved, The higher the phosphorylation ratio, the higher the
susceptlblllty to inhibition of FG-R signaling to be expected.

DSS|OC| at|0n C nstants, \[\here 1.ONn red |n
phosphat EVHHeR 8 SERERT it e amtaiatareiary o 6 e chide 2t Py o dbittang A
10 |iter pplcalsl SimpldandPBSseaambpatig mmdwefdr@wrdsamr&aomghm&e,

20 g KC, 2HPO4 and 24 stll wat er nd
Coppi ng BB MBngs ohiseh ek BgRe Ble B BRFRANEEMSS Sl PRe Semeing
shoul d c bam[é ONTerd theQermt'dalls’i io Dsed thegein ahisréfarstto lcelisPBS! fnadrhertaweced]
final conce%t rati on hosphat e, 2.7 MM KCl, pH

7.4. As l}'ﬁa Pgrpglode?%?aéSﬂmplFﬁg@{Ué}ﬁ]f%&gM Pr ker" (o1r "marker") refers

to a biological nolecule (here especially unphosphoryl ated or

h h ERS- t. f
Pher oot ) TR, Gse g Pl Bes R mnufh i A RrE R BRite B (o3BFC
and cor r ¢ichide thanitefofotitaining theaadiple fioom agperdi thil iy the plirgp ds@tromethod or
di sorder st sﬁ lé ?ﬂgﬁéegﬁhsm% %s@ﬂ@é bﬂg? b%%a%gntagﬁ%% g%hélshand also

i nvol ved "an OWs sensitivit o'inclu ragnent

( obt ai naftase @rr@odmrenbrmeéatk@s @h’t@am@ﬁ@ sgnaplg is &lpq pneemaassedsHedi W?fQFFEd
pr ot ease)er%dmﬂt éf'tﬁ@m@%ntﬁﬁ%h%) i&l#&%bté?' Il allowto determ ne the
phosphoryl ation status (especi eiei y conprise phosphoryl ated tyrosine)
of FRS-2 or a variant thereof. Such biomarkers are differentially

present gyl felrgcodmitib® Fda8nt r:m&gﬁlgmtuo@ Sn sSALHR BS sdegﬁém Qr
di sor deré\ bl’ egdponsr| ({‘./0? th i na@I ?)I tion of ng ??\%sl nto ?I\:hel C G?:aR or

a vari anSeeePYS tﬁtrF@V@Pﬁ’eﬂsb’qsﬁ%T‘V@BO%‘ftﬂ’”ﬁ“ﬂ?“é' &t MY IS R AR OP R
are not nezpRRTsEA (69 %%Aﬂhp@té}r& GromThatdriy, & itican balapeaniees ah@Sndiwe
a kit that allows to ows n5|t|V|wo |nq itjian,of Slﬂ nal i ng, i nto
whi ch an dreepiradeq DN ol REnsst RNA malseilertiat bigd 9 sreetlE MAlssier £ or
det er mi nitfigettér dMHRERE Q;ﬁrxzsieat mmanﬁ@}mt[aﬁs A daRBe2eledtedas twﬁes&mr eof
or a tyrosine c ereo nmean

Cdent | 1y PRI BAG o1 Steale: o P et et Sy BT o VEERRor v1 at ed

FRS-2, a variant thereof or a tyrosine conprising fragrrent t her eof ,

: Eh?bibit i()lgﬁ_gig%%a@%@ﬁti@c?dy?iﬁ%tﬁgE)re{sgr%ﬁs gogg%%]'nsdg noi %crlﬁgzd otherwise, is

i Munoas shayrs:ledsml mbluas pSycibaat er moheokoatiantbsdies, dispecifit autivodies) naanized

SELDO b I
(L bR ey Ao AT PRIREM 3 P rors o
and/ or i rthmsedmradltmrsts! recogriza psifdcRAphovl A ésubetapiaiig ror ﬁullaﬁdlectnfg) kiddiegt s
q .
the | nverlTOn R Bk ROREANT FolBBM skt B foo Aibhyd, ke AERPIA 0"
i dentifyor vaep h‘sb& plocer g«b@rahbnofSWatoumv\@f) RSP-F@C@F vanam B%EHO" tt'Wélnéof or
a tyrosi %Smﬁﬁém% n%hté %CIL}J@ e é-BP{% dlc ﬁfoFFﬁé‘uoﬁQirH?r?réPerabhg pnmary

bi ochi ps ern or the capture o

e.g. f rorﬁr@ttpmer.elg@d (BQoB‘}@Pb@MOSIFﬁ@OmPW@mniIOPE@AThL@S‘ﬁﬂUb@a’C resera

Bi osci en%@pg@al!y@@%ﬂ&ﬁ' fungronah@@ﬁnegﬁgg%ddﬂ%f%?qa n%cu‘ésﬁ)le tdBINd 5
(Lexi ngt on or Biacore %sa a which are e. 8
descri beéPPﬁfQJSOIB‘O'Z@S*OOd?ﬂdW@‘J?BF pgureyiglatedzonitopeen anEniesw@d4: or
US 5, 242 s%&&uraw @éfﬁabalawomandmgt arﬂﬁﬁﬁb@bﬂ%e&&bﬁc@%dt "&’r%Bég# szf%b’ér%ﬁ

- as neans for determ nin phoryl ati on status

vari ant tshdedihasrt as P?‘F‘%g?rﬁ’@dé@ﬁﬂhﬁ§*iaﬁ1§WPerf@%ﬂPf ?%@?@ngbé“” encoding

bi ospeci fehe rstaREMILT 0B s ﬁ&tumpab&@m@f arﬂ@@@,g(@lgz lgm coRtpRiesd lt y

bi ndi ng to, phosphoryl ated FRS-2, a vari.ant thereof
g Iypeptide chamg two copies of heavy (H) ¢ E'laan and two ccp:es of hgl% ([) gf%m ah

covalently linked by disulfide bonds. Specificity of binding to the epitope is found in the



27 Compounds al l owi ng for nodul ati on, especially inhibition, of
signaling into which a FG--R or a variant thereof is involved, are
especi ally_nodul ators, preferably inhibitors, which for exa

be sel ect M He group consisting of: (especrally ﬁg

anti bodi es, fragnments thereof, single ghain antibodies, or especrally
ot her chem cal agents, especially inhibitors, e.g. one or nore of
those nentioned in US 6,774,237 (which is incorporated by reference

her ei n, p ly with regar corrp roducts) .
falling e @ée%q%mse %B#g%ﬁ*er é&fg%ﬁrgg ?FEH'V‘)SH'é!d
t herei n spegirhl rakbystan (@K&'ﬁ@kéiﬁ'r)"antﬁ)oﬁﬁ rﬁctudes whole antibodies, still binding

o ool by et e B A & B L B SRR e Bl e

see EX ambr & bibpecifit éiﬁbowmﬁlwiﬁﬂi& ahtibddynguct g erhuntudizetl antiBodgf Antibiodies can
especi a

' VO 200610004
Fof or enc @5 REPUERAAGURLE o N9 MoR OPeaLrRer el e ETpUOs Cuqa e Mect
pr oduct s)miahdgiohglinsndteived frem al raitural, sonmeer patefa sabtys sdrbcandrepounds

d th _ P _
e ek AR5 BN Sl R b D g bt
especi al byfonasrtdeomms)nmclpamg,rfor &iBripjel B8 (@bSistinghvfoh and Murdoorais), st $AB
Py | o e R eATE Sl Ring BP0, BN ARG, Kyl LiBkad AeRGU S

falling un unds men
t herei n sgobted cramaileweraerltrewidamelsg; regmm(QG%BquccommajlngeﬁﬁmVL4UH, CLand

2296- 230
speci f i c?t”? é‘%gﬂﬂégmﬁgg)h?éjswél?ﬁg%%ﬁ%ﬁ{d ﬁﬁrlngg\ﬂ \{ %@k ?’rﬁtgﬁlﬁgeﬁjsbyoﬂ‘
the wor dslisuffige bedagrasthe Mingsnisetos] arjwelbasdn’ S&’Gr@p?hra@és&ngla§baiﬂlay't*?ﬁ§%ﬁ$

"i ncl udi ngc QU A8tn één@st&?r% ﬁe%vy Rl aRd 8 iR ehhiRbRNESELIAR ihRNsiHge Q@@r?rg

excl ude ot her nvi et es, tives, conponents, |nteqers or. steps,
cont rast SE@CnedATY Feo l@maserﬂaﬁpfaﬁ iS5Hisare firgoapinant e lgcdigs “%T"l‘f‘ﬁgﬁhﬁ V%Hab'e

" cont ai Nirddon o Gdht BRAR tﬁ@@érrabfé&e&@ﬁﬁptﬂéﬂbévy%hafn@h@ﬁﬁabl@ Myb&b‘nde
thrs word s attributed are limted to those nentio

"conpri sdaker fpkingHamr Resasyizing i saeontiprepePesia 'BB?H%T{‘@ tﬁﬁrﬁ ¥ 85@8%]%

this can specificeBlgasmiday préf&@ﬁ%&b@o -ld, e pr‘“eﬂ:ﬁﬁtbtﬁﬂ@ 000-8fld oAiRYeach case
ment i oni ng of dOCL ments or re

t d | i S.
o et CisSRoHRT C s ot FHRD P AT oRsr Mol e e S g g it
prior t ar thrgﬂr%ﬁiﬁty V@dt; Vwithf @@édcﬁgoﬁ benspat entaetbimotd yrefenabhs wmenhorehe
Inven |On Crli |On (0] |ne
phosphor Breferans 0B ot Rkagerth ipneo tF8 esppfive o quR TSR e a1y

gr ow ng ceI | s are lysed (see Exanple 1) and total cell |ysates are

munobl JTE FRETIREP e P Pranel g Cop S 2 EREHbelctet B Y
or di r ectitgudingtfRS>2 eslvariant theneodiekspddalip gs Weliredanbye)pFRS@gaent thebpf

|g Im\ég 2 o Ip p é-é-f%gl{ ?e ng ’f‘%ﬁm%ﬂBh&yl%fEdV}@/or p%%&i}@eol)% ltﬁ&éut)é)r}rgz)y, fdrfe example, include

(at \east partial) purification of FRS-2 or a variant or a tyrosine comprising fragment thereof

from a biological sample, e.g. including lysis of tissues, cells or cell fragments and one or
mare enriching steps, e.g. by classical chromatographic or Fast Protein Liguid
Chromatography (FPLC) andfor electrophoretic techniques, such as two-dimensional
electrophoresis or especially sodium dodecylsulfate polyacrylamide gel electrophoresis
(SDS-PAGE), more preferably by immunoprecipitation with an FRS-2 specific biospecific
recognition reagent, e.g. an antibody or antibodies, more preferably a polyclonal antibody,
followed by SDS-PAGE, or by any appropriate combination of two or mare such techniques,
followed by screening for phosphorytated FRS-2, a variant or fragment thereof for
determining the presence or the quantitative amount of phosphorylated (especially tyrosin
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(A2) Another preferred enbodi nent of the invention relates to the
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31 FG--R signaling are distinguished fromsuch cells that proliferate
[ ndependently of FG--Rs, especially where the cells sensitive to

i nhibiti o (gGF i ndependent nore especially constitutive
phosphoryl 2FRs-2, a variant thereof or a tyrosPOEERSMNREng
f ragnment ther eof IS found especi al | y,4yrosi ne phosphoryl ati on.

(A9) Anot her pref erred enbodi nent of t%e i nvention relates to the

nmet hod according to any one of (Al) to (A8), wherein an absence of
phosphoryl ati on of FRS-2, especially absence of phosphorylation in

t he absence of FRS-2, of a variant or of a tyrosine conprising
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or organs that are responsive fromsuch cells or tissues or organs
t hat areaﬁwdﬂeésponm ve to inhibitors of signaling into which an
FGF-R or a variant thereof is involved, corrparl ng the tyrosine
phosphoryl ation status in the absence and ipn the presence of

an
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decr ease disgodiftonicgpheate ShdRReRITBOIYEpREKO Fechinifidieagdingsence of an
i nhi bitor indicating such responsiveness. (83) Another preferred

enbodi nent of the invention relates to the nethod according to (81)
or (82), Aheiesid ahmohwdm&bme @hms@h@aw il eamsle vaRratid cdriBeiialipfrom a

vari ant thereof. or of i ne co fra ment t hereof in. t
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Sigma (St. Louis, Mo.). Furthermore, polyclonal phosphotyrosme antibodies may be raised in

a varlety of species according to immunization methods well known in the art. A method for
the production of monoclonal antiphosphotyrosine antibodies is described in U.S. Pat. No.
4,543,439, the contents of which, especially regarding the methods of obtaining and testing
of antiphosphotyrosine antibodies {(especially the selection system for specificity which can
also be used to screen for other antiphosphotyrosine antibodies) and obtainable
antiphosphotyrosine antibodies, are hereby incorporated by reference.

For immunoprecipitation purposes, polyclonal or bispecific antibodies (binding to two
differrent epitopes on the antigen, especially FRS-2) can be used {allowing for the formation



(B4) Another preferred enbodi nent of the invention relates to the
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and | abel or |
especially means for |dentify|ng phosphorylated more especially tyrosine phosphorylated

FRS-2, a variant thereof or a tyrosine comprising fragment thereof, in a biclogical sample as

biomarker for such sensitivity to inhibition,

A kit according to the invention can, for example, be a kit for sandwich immunoassay
(ELISA) (including sandwich ELISA or competitive ELISA), for fluorescence-based immuno-



sai d biospecific recognition reagent capable of recognizing,
especially binding to, FRS-2, a variant thereof or a fragrrent t her eof
conpri si n%v(ghosEhoryl ated tyrosine. (Dl) Another preferre

embodi nentYQP¥EESBhvention relates to a biospecific r%@;ﬂ&‘?ﬁ“f'ﬁ"{??ﬁ”
reagent capabl e of recognizing a phosphorylated formof FRS-2 or of a
variant or of a tyrosine conprising fragnent thereof for use in the
identification of cells (especially froma biol ogi cal sarrpl e, nore
especially froma patient) that show sensitivity to nod tion
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labeled protein G, labeled streptavidin, labeled further antibodies e.g. specific for the

constant region of antibodies or the like.



(F2) Another preferred enbodinent of the invention relates to the use
according to (F1), conprising conparing the phosphoryl ati on degree of

FRS-2, a variant or a tyrosine conprising fragnent the in t
absence aH%P?ﬂrqwf%é”presence of a known i nhi bitor of FC#‘%%?@E%%P’%@, a
decrease of the phosphorylation in thespresence of the inhibitor

i ndicating cells useful in identifying other inhibitors. (Gl) In an
alternative preferred enbodi nent, the invention relates to a nethod

for identifying cells that proliferate requiring FG- i ndepende
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of ?_n rlcaﬁaﬁinéﬁlgﬂm@df,lzsgmsméé bidiantibodies eor @bsediiie otier Bigicallayerts, dspasially
partia rifyin - variant theregf t Lne c | S
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t yr osi ne ceonpmase prpferably therponieandsonentienee thereln epealiceAs H@aWEsdf an

ant i phos pRALYEPEIHISoRBY, bPOHYr compounds (end products) falling under the claims, o
especially mentioned in, patent US 5,733,913 (which is incorporated by reference herein,
especially with regard to the final compounds falling under the claims, more preferably the
compounds mentioned therein specifically as examples), PD166866 (J. Med. Chem. 40:
22086-2303, 1997).
Throughout the description and claims of this specification, the words “comprise” and “inclu-
de’ and variations of the words, for example “comprising” and “comprises”, usually mean “in-
cluding but not limited to”, and are not intended to (and do not) exclude other moieties, addi-
tives, components, integers or steps, in contrast {o “contain” and variations thereof, such as
“contains” or “containing”, which mean that the components or features to which this word is
attributed are limited o those mentioned. Where “comprises” or “comprising’is used, where

appropriate and reasonable this can be replaced by “consists of” or “consisting of".
Any mentioning of documents or references in the present disclosure is not intended not
mean an admission that the referenced material is prior art negatively affecting the patent-

ability and scope of the invention.

Description of the Fiqures:

Fig. 1. FRS-2 tyrosine phosphorylation in the cell lines given in the figure. Expanentially
growing cells are lysed (see Example 1) and total cell lysates are subjected to immuno-
precipitation with an a-FRS-2 antibody followed by immunablotting with anti-pTyr antibody or



(H1) Yet a further preferred enbodi mrent of the invention relates to a
met hod of using or a use a biospecific recognition reagent capabl e of
recogni zin hos horylated FRS-2, a variant thereof or_a tyrosine
conprisindg?g Mt3 t hereof, for the identification of® SE@%%@W%?T”

i nhi bitors of FGF R dependent signalin conprising determning with
sai d reagent the phosphorylation status of FRS-2, a variant thereof
or a tyrosine conprising fragnent thereof, froma biological sanple
and, in the case of finding of phosphorylatlon conparing the degree
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signaling, wherein the biospecific recognition reagent is capable of
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bi ol ogi cal sanple taken froma patient, which is preferably shown by
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39 The invention also relates to the contents of the abstract which
is therefore incorporated here by reference. Exanples The fol |l ow ng

exanpl es serve to illustrate the invention wthout |i m
scope. Exé’mﬁ‘@ 11045 %3m’runopre0| pitation and Western bl ot? %ggst’(f:’ﬁﬂﬁl sh
phosphoryl ation of FRS-2 in cell linesyglMethods 1.1 Cel I | i nes and

cell culture conditions (ATCC. Anerican Type Culture Coll ection,
accessi ble via LGC Pronochem GrbH, Mercatorstr. 51, Wsel, Gernmany or
v DSMZ: Deut sche Samm ung von

M Kr oor gan¥s / ShbH = German Col | ection of

M croor gamh%rfa(o-m@ Qahé p@ﬂérﬁddireﬁihodﬁﬁW@ﬂhﬁvﬁhw@mloﬁ%ﬁ"ﬁ&mﬂﬁonecj other

preferred embodiments can, as mentioned above, be obtained by replacing one or more

terms describing the embodiments by definitions given above or in the Examples.

(A1) in one preferred embodiment, the invention relates to a method of identification of cells
that show sensitivity to modulation, especially inhibition of signaling into which a Fibroblast
Growth Factor Receptor (FGF-R) or a variant thereof is involved, comprising determining the
phosphorylation status of an FGF-R substrate 2 (FRS-2), a variant thereof or a tyrosine
comprising fragment thereof in a biological sample as biomarker for such sensitivity to
inhibition, wherein the phosphorylation status of tyrosine of an FRS-2 is used as the
biomarker.

{A2) Another preferred embodiment of the invention relates to the method according (A2),
wherein a positive finding of phosphorylation, especially of tyrosine, in FRS-2 or a variant
thereof, in the absence of a modulator, especially of FGF, is used as indication that inhibition
of signaling into which a Fibroblast Growth Factor Receptor (FGF-R) or a variant thereof is
involved can be effective to affect the signaling, especially to inhibit the signaling.

(A3) Another preferred embodiment of the invention relates to the method according to (A2)
or (A3), wherein the phosphorylation status of FRS-2, a variant thereof or a tyrosine com-
prising fragment thereof in the biological sample after incubation in the presence and the
absence of an inhibitor of signaling into which a Fibroblast Growth Factor Receptor (FGF-R)
or a variant thereof is compared in order to identify cells that are responsive to administration
of the inhibitor, where a finding of inhibition of the phosphorylation is taken as indication that
such responsiveness is to be expected.

{A4) Another preferred emboediment of the invention relates to the method according to any
one of (A1)} to (A3), wherein the term FGF-R or variants inciudes all those forms or variants
of FGF-R that still, active due to binding - preferably with a dissociation constant of 107 or
stronger, more preferably of 10 or stronger, yet more preferably of 107 or stronger - of one
or more Fibroblast Growth Factor, or preferably constitutionally active, are able to phos-
phorylate FRS-2 to yield the phosphotyrosine form thereof, as demonstrable with an anti-
phosphotyrosine antibody, and that comprise, preferably consist of, a sequence that is 70 %



RT112: human urinary bl adder transitional cell carcinoma established
froma primary bl adder carci noma, histol ogical grade 02, st age not
recorded (lMasters et al ., Cancer Res. 46: 3630- 6, 198 %

obt ai ned MYBMBEP*ACC #418. RT4: human uri nary bl addef T’F%‘?g’?@"’?@ﬁal
cell carcinoma established froma recuggent bladder carcinom,

hi st ol ogi cal grade 01, stage 12. (Masters et al. 1986, loc. cit.).
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binding to said biospecific recognition reagent is labeled and is administered, thus allowing
for detection of the phosphorylated form of FRS-2, of the variant or of the fragment thereof.

(AB) Another preferred embodiment of the invention relates to the method of (A5), wherein

the biospecific recognition reagent is an antibody.

(A7) Another preferred embodiment of the invention relates to the method according to any
one of (A1) to (AB), wherein phosphotyrosine-comprising FRS-2, a phosphotyrosine
comprising variant thereof or a phosphotyrosine comprising fragment thereof is used as
biomarker indicative for cells that show sensitivity o modulation, especially inhibition of
signaling into which a Fibroblast Growth Factor Recepter (FGF-R) or a variant thereof is
involved, and preferably comprising using a biospecific recognition reagent in the form of an
antiphosphotyrosine antihody to determine the presence or amount of tyrosine
phosphorylation in said FRS-2, variant or fragment thereof.

(A8) Another preferred embodiment of the invention relates to the method according to any
one of (A1 to A7) wherein the cells that are sensitive to modulation, especially inhibition, of



OPM2 and KMS11: human nultiple myeloma (M) cell lines derived from
end- st age di sease patients. OPM2 cells are obtained from DSMZ ACC 4

50. KM511 cel|s are provide by Dr. T Qsuki, Kawasaki ' School
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this reported are listed in Table 1: Table 1: Antibodies Primary

Ant i bodi es Epi t ope/ Anti gen
(A9) Another preferred embodiment of the invention relates to the method according to any

one of (A1) to (A8), wherein an absence of phosphorylation of FRS-2, especially absence of
phosphorylation in the absence of FRS-2, of a variant or of a tyrosine comprising fragment
thereof is taken as evidence that inhibition of FGF-R signaling by an inhibitor of FGF-R
signaling is not to be expected.

(B1) Alternatively, the invention preferably relates to a method of using or the use of phos-
phorylation (especially phosphotyrosine) identification in FRS-2, a variant thereof or a tyro-
sine comprising fragment thereof, as a biomarker for cells, tissues or organs that show hy-
peractive, especially constitutively activated, FGF-R signaling, especially that are treatable
with inhibitors of FGF-R or a variant thereof and that are responsive to such inhibitors, said
method or use comprising determining the presence of phosphorylated tyrosine in FRS-2, in
a variant thereof or in a tyrosine comprising fragment thereof from a biological sampie with a
biospecific recognition reagent capable of recognizing phosphotyrosine in FRS-2, a positive
finding of phosphorylation indicating hyperactive, especially constitutively activated, FGF-R
signaling

(B2) Another preferred embodiment of the invention relates to the method according to (B1),
further including, in order to distinguish cells or tissues or organs that are responsive from
such cells or tissues or organs that are non-responsive to inhibitors of signaling into which
an FGF-R or a variant thereof is involved, comparing the tyrosine phosphorylation status in
the absence and in the presence of an inhibitor of signaling mediated by FGF-R or a variant
thereof, a decrease in the tyrosine phosphorylation in the presence of an inhibitor indicating

such responsiveness.

{B3) Another preferred embodiment of the invention relates to the method according to (B1)
or (B2), wherein the tyrosine phosphorylation degree of FRS-2, of a variant thereof or of a
tyrosine comprising fragment thereof in the biclogical sample after incubation in the
presence and the absence of an inhibitor of signaling into which a Fibroblast Growth Factor



| sotype Source Application FRS-2 Rabbit polyclonal (H91) Santa
Cruz, # so- 8318 WB/IP FRS-2 Muse nonocl onal Upstate Bi ot echnol ogy,

# 05-502
WO 2008/104523 PCT/EP2008/052271
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Receptor (FGF-R) ar a variant thereof are compared in order to identify cells that are
respansive to administration of the inhibitor, where a finding of partial or complete inhibition
of the phosphorylation, that is, a decrease in phosphorylation, is taken as indication that
such responsiveness is to be expected.

(B4) Another preferred embodiment of the invention relates to the method according to any
one of (B1) to (B3), wherein the term FGF-R or variants includes all those forms or variants
of FGF-R that still, active due to binding - preferably with a dissociation constant of 10° or
stronger, more preferably of 10 or stronger, yet more preferably of 107 or stronger - of one
or more Fibroblast Growth Factor, or preferably constitutionally active, are able to
phosphoryiate FRS-2 to yield the phosphotyrosine form thereof, as demonstrable with an
antiphosphotyrosine antibody, and that comprise, preferably consist of, a sequence that is
70 % or more identical, more preferably at least 85 % or more identical, yet more preferably
90 % or more identical, still more preferred 95 % or more identical, very preferred 98 % or
more identical when compared with one of FGF-R1, FGF-R2, FGF-R3 or FGF-R4,
raspectively,

and wherein the {ferm FRS-2, a variant thereof or a tyrosine comprising fragment thereof
includes those forms of FRS-2 which still are able to bind to FGF-R1, FGF-R2, FGF-R3
and/or FGF-R4, especially FRS-2 variants that are 70 % or more identical, more preferably
at least about 85 % or more identical, yet more preferably about 80 % or more identical, still
more preferred about 95 % or more identical, very preferred 88 % or more identical, to FRS-
2a or FRS-28, or fragments thereof that comprise a phosphotyrosine.

(B5) Another preferred embodiment of the invention relates to the method according to any
one of (B1) to (B4), comprising at least partially purifying FRS-2, a variant thereof or a
tyrosine comprising fragment thereof and then determining the presence or the amount of
phosphotyrosine in sald FRS-2, in said variant or in said tyrosine comprising fragment
thereof using a blospecific recognition reagent capable of recognizing said phosphotyrosine,
wherein either said biospecific recognition reagent or a further biospecific recognition
molecule capable of binding to said biospecific recognition reagent is labeled and is
administered, thus allowing for detection of the phosphorylated form of FRS-2, of the variant
ot of the fragment thereof.
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(B8) Another preferred embodiment of the invention relates to the method of (B6), wherein
the biospecific recognition reagent is an antiphosphotyrosine antibody.

(B7) Another preferred embodiment of the invention relates to the method according to any
one of (B1) to (B6), wherein phosphotyrosine-comprising FRS-2, a phosphotyrosine
comprising variant thereof or a phosphotyrosine comprising fragment thereof is used as
biomarker indicative for cells that show sensitivity to inhibition of signaling into which a
Fibroblast Growth Factor Receptor (FGF-R) or a variant thereof is involved, and preferably
comprising using a biospecific recognition reagent in the form of an antiphosphotyrosine
antibody to determine the presence or amount of tyrosine phosphorylation in said FRS-2,
variant or fragment thereof.

(B8) Another preferred embodiment of the invention relates to the method according to any
one of (B1) to (B7) wherein the cells that are sensitive to modulation, especially inhibition, of
FGF-R signaling are distinguished from such celis that proliferate independently of FGF-Rs,
especially where FGF-independent, more especially constitutive, phosphorylation of FRS-2,
a variant thereof or a tyrosine comprising fragment thereof, is found, especially tyrosine
phosphorylation.

(B9) Another preferred embodiment of the invention relates to the method according to any
one of (B1) to (B8), wherein an absence of tyrosine phosphorylation of FRS-2, of a variant or
of a tyrosine comprising fragment thereof is taken as evidence that inhibition of FGF-R
signaling by an inhibitor of FGF-R signaling is not to be expected.

(B10) Another preferred embodiment of the invention relates to the method according to any
one of (B1) to (B10), comprising

a} contacting the biological sample with a biospacific recognition reagent capable of
recognizing FRS-2 or a variant or a tyrosine comprising fragment thereof and

b) determining the phosphorylation status of the tyrosine with a phosphotyrosine biospecific
recognition reagent and

¢) correlating the phosphorylation status to the sensitivity to inhibition of signaling into which
a Fibroblast Growth Factor Receptor (FGF-R) is involved and/or the condition status and/or
treatment efficacy.
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(C1) A further preferred embodiment of the invention relates to a kit comprising a biospecific
recognition reagent for FGF-R or a variant thereof and a biospecific recognition reagent
capable of recognizing a phosphorylated form of FRS-2 or of a variant or of a tyrosine
comprising fragment thereof for use in the identification of cells from a biclogical sample,
especially cells or tissues or organs, that are sensitive to modulation, especially inhibition, of
signaling into which a Fibroblast Growth Factor Receptor (FGF-R) is involved, said kit
comprising means for determining the phosphorylation status of an FRS-2, a variant thereof
or a tyrosine comprising fragment thereof in a biological sample as biomarker for such
sensitivity to inhibition, comprising as means for determining the phosphorylation status, a
biospecific recognition reagent capable of recognizing a phosphorylated form of FRS-2 or of
a variant or of a tyrosine comprising fragment thereof (especially an antiphosphotyrosine
antibody) for use in the identification of cells from cells or tissues or organs that are sensitive
to modulation, especially inhibition, of signaling into which a Fibroblast Growth Factor
Recepter (FGF-R) is involved, comprising determining the phosphorylation status of an FRS-
2, of a variant thereof or of a tyrosine comprising fragment thereof, especially for allowing to
determine hyperactivity of FGF-R signaling, more especially constitutive activation of the
FGF-R signaling.

{C2) Another preferred embodiment of the invention relates to the kit according to claim (C1)
wherein the bicspecific recognition reagent capable of recognizing a phosphorylated form of
FRS-2 or of a variant or of a tyrosine comprising fragment thereof is an antiphosphotyrosine
antibody and the biospecific recognition reagent for FGF-R or a variant thereof is a

monocional or polycional antibody.

{C3) Another preferred embodiment of the invention relates to the kit according to (C1) or
(C2) comprising - as means for determining the phosphoerylation status of an FRS-2, a
variant thereof or a tyrosine comprising fragment thereof - a biospecific recegnition reagent
capable of recognizing, especially binding to, phosphorylated FRS-2, a variant thereof or a
fragment thereof comprising (preferably phosphorylated) tyrosine, especially an antibody,
more especially an antiphosphotyrosine antibody; and in addition — as 2 means for af least
partial purification of an FRS-2, a variant thereof or a tyrosine comprising fragment thereof —
a biospecific recognition reagent capable of recognizing, preferably of immunoprecipitating,
FRS-2, a variant thereof or a fragment thereof comprising tyrosine, and labels for identifying
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said biospecific recognition reagent capable of recognizing, especially binding to, FRS-2, a
variant thereof or a fragment thereof comprising phosphorylated tyrosine.

(D1) Another preferred embodiment of the invention relates fo a biospecific recognition
reagent capable of recognizing a phosphorylated form of FRS-2 or of a variant or of a
tyrosine comprising fragment thereof for use in the identification of cells (especially from a
biclogical sample, mare especially from a patient) that show sensitivity to modulation,
especially inhibition, of signaling into which a Fibroblast Growth Factor Receptor (FGF-R) or
a variant thereof is involved, especially of cells that show hyperactivity, more especially
constitutive activation of FGF-R signaling, where said use preferably comprises determining
the phosphorylation status of said FRS-2 or variant or fragment thereof; where a finding of
phosphorylation in the absence of modulation preferably means that sensitivity to said
inhibition can be expected. More preferably, the biospecific recognition agent is for use in the
identification of a condition in a patient that is responsive to the treatment with an inhibitor of
FGF-R signaling.

{D2) Another preferred embodiment of the invention relates to the biospecific recognition
reagent according to (D1) for use in the identification of cells that show a hyperactivity,
especially an FGF-independent activation, more especially a constitutive activation of FGF-R
signaling.

(D3) Another preferred embodiment of the invention relates to the biospecific recognition
reagent according io any one of (D1) to (D2), which is capable of identifying a tyrosine
phosphorylated form of FRS-2, a variant thereof or a tyrosine comprising fragment thereof,
more preferably which is an antiphosphotyrosine antibody.

(E1) Yet a further preferred embodiment of the invention relates to the use of a biospecific
recognition reagent capable of recognizing phosphorylated FRS-2 or a variant or a tyrosine
comprising fragment thereof for the manufacture of a diagnostic for the identification of cells
from celis or tissues that are sensitive to modulation of signaling into which a Fibroblast
Growth Factor Receptor (FGF-R) or a variant thereof is involved, said identification
comprising determining the phosphorylation status of an FGF-R substrate 2 (FRS-2), a
variant thereof or a tyrosine comprising fragment thereof, wherein the biospecific recognition
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or a tyrosine comprising fragment thereof, more preferably an antiphosphotyrosine antibody.

(E2) Another preferred embodiment of the invention relates to the use according to (E1), for
identification of ceils that show a hyperactivity, especially an FGF-independent activation,
more especially a constitutive activation of FGF-R signaling.

(F1) Yet another preferred embodiment of the invention relates fo the use of a biospecific
recognition reagent capable of recognizing phosphorylated FRS-2, a variant thereof or a
fragment thereof to identify cells useful for the identification of compounds that modulate
FGF-R signaling, wherein the biospecific recognition reagent is capable of identifying a
tyrosine phosphorylated form of FRS-2, a variant thereof or a tyrosine comprising fragment
thereof, more preferably is an antiphosphotyrosine antibody.

(F2) Ancther preferred embodiment of the invention relates to the use according to (F1),
comprising comparing the phosphorylation degree of FRS-2, a variant or a tyrosine
comprising fragment thereof in the absence and in the presence of a known inhibitor of FGF-
R signaling, a decrease of the phospharylation in the presence of the inhibitor indicating cells

useful in identifying other inhibitors.

{G1) In an alternative preferred embodiment, the invention relates to a method for identifying
cells that proliferate requiring FGF independent, especially constitutive, FGF receptor acti-
vation for proliferation and are responsive to inhibition of FGF-R sighaling, comprising

a) subjecting a sample of isolated cells or tissue to a medium in the absence of an FGF-R
inhibitor and a paralle! sample in the presence of an FGF-R receptor inhibitor in the absence
of FGF,

b} at least partially purifying FRS-2, a variant thereof or a tyrosine comprising fragment
thereof from said samples;

¢) determining the phosphorylation status of FRS-2 in said samples; and

d) comparing the phosphorylation status in the samples treated with that in the samples not
treated with the inhibitor,

a decrease of phosphorylation in the presence of an inhibitor indicating cells that are
appropriate for identifying inhibitors useful in the treatment of a condition that includes
hyperactivity of FGF-R signaling,
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(H1) Yet a further preferred embodiment of the invention reiates to a method of using or a
use a biospecific recognition reagent capable of recognizing phosphoryiated FRS-2, a
variant thereof or a tyrosine comprising fragment thereof, for the identification of potential
inhibitors of FGF-R dependent signaling, comprising determining with said reagent the
phosphorylation status of FRS-2, a variant thereof or a tyrosine comprising fragment thereof,
from a biological sample and, in the case of finding of phosphorylation, comparing the
degree of phosphorylation in the presence of a test compound with that in its absence, a
decrease in the phosphorylation indicating the usefulness of the test compound as inhibitor
of FGF-R dependent signaling, wherein the biospecific recognition reagent is capable of
identifying a tyrosine phosphorylated form of FRS-2, a variant thereof or a tyrosine
comprising fragment thereof, more preferably is an antiphosphotyrosine antibody.

(H2) Ancther preferred embodiment of the invention relates to the method or use according
to H1, wherein the biological sample shows hyperactivity, especially FGF-R independent
activity, more especially constitutive activity of FGF-R signaling.

(11) A further preferred embodiment of the invention relates to a method of diagnosing a
disease responsive to treatment with an inhibitor of FGF-R signaling, comprising identifying
a phosphorylated form of FRS-2, of a variant thereof or of a tyrosine comprising fragment
thereof in a biological sample from a patient, wherein the identifying preferably takes place
with a biospecific recognition reagent capable of recognizing a tyrosine phosphorylated form
of FRS-2, of a variant thereof or of a tyrosine comprising fragment thereof, especially an

antiphosphotyrosine antibody.

(12). More preferred is the method according to (11) in the identification of a hyperactivity,
especially an FGF-independent activation, more especially a constitutive activation of FGF-R
signaling, in a biological sample taken from a patient, which is preferably shown by
identifying tyrosine-phosphorylated FRS-2, a variant thereof or a fragment thereof
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cells/well are seeded, f or OPM2 30000 cells/well are seeded. Medium
contai ni %eﬁ%’iﬁ\ibhor can be expected to have a beneficial effect on a condition to be treated, a
biological sample from the respective patient will show that the patient has a diminished
degree of phosphorylation of FRS-2, a variant thereof or a tyrosine-comprising fragment
thereof during treatment, This is the preferred situation. However, also vice versa, where an
activator has a beneficial effect on a condition to be treated, a biological sample from the
respective patient will show that the patient has an increased degree of phopshorylation of

FRS-2, a variant thereof or a tyrosine-comprising fragment thereof during treatment.

Highly preferred are the methods and components presented in the examples, as well as the
antibodies mentioned therein for use in one of the inventive methods or uses.
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I nhi bi t o x%mppqo ir&m%oprecaoﬂatlon and Western biot to distinguish phosphoryiation of FRS-2 in
cell lines
1 Methods

1.1 Celllines and cell culture conditions
{ATCC: American Type Cuiture Collection, accessible via LGC Promochem GmbH,
Mercatorstr. 51, Wesel, Germany or htip://www.igcpromochem-atce.com/;

DSMZ: Deutsche Sammlung von Mikroorganismen und Zefikulturen GmbH = German
Collection of Microorganisms and Cell Cultures, Braunschweig, Germany).

RT112: human urinary bladder transitional cell carcinoma established from a primary bladder
carcinoma, histological grade G2, stage not recorded (Masters et al., Cancer Res. 46: 3630-
8, 1986). Cells are obtained from DSMZ ACC # 418.

RT4: human urinary bladder transitional cell carcinoma established from a recurrent bladder
carcinoma, histological grade G1, stage T2. (Masters et al. 1986, loc. cit.). Cells are obtained
from ATCC # HTB-2.

VMCUB-1: human urinary bladder transitional cell carcinoma established from a primary
bladder carcinoma. Stage and histological grade are not recorded (Masters et al. 1986, /oc.
cit.). Cells are obtained from DSMZ ACC # 400.

J82; human urinary bladder transitional cell carcinoma established from a primary bladder
carcinoma, histological grade G3, stage T3 (Masters et al. 1986, loc. cit.). Cells are obtained
from ATCC # HTB-1.
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HT1197: human urinary bladder transitional cell carcinoma established from a recurrent
bladder carcinoma, histological grade G4, stage T2 (Masters et al. 1986, loc. cit). Cells are
obtained from ATCC # CRL-1473.

The bladder carcinoma celf lines are grown in MEM EBS (Minimum Essential Medium with
Earis Basal Saits) (Amimed, Allschwil, Switzerland, # 1-31F0-I) supplemented with 1% L-
glutamine (Amimed # 5-10KQ0-H), 1% MEM NEAA (MEM Non-essentiail Amino Acid Solu-
tion) (Amimed # 5-13K00-H), 1% Na- pyruvate (Amimed # 5-80F00-H) and 10% FCS
{(Gibeo, Invitrogen AG, Basel, Schweiz, # 10082-147).

SUMS2: human breast carcinoma cell line derived from a pleural effusion specimen from a
breast cancer patient (Ethier et al., Cancer Res. 56: 899-907, 1996; Forozan et al., Br. J.
Cancer 81: 1328-34, 1999). This cell line is provided by Dr. N Hynes, Friedrich Miescher
Institute, Basel, Switzerland.

SUM52 cells are grown in HAM'S F12 (Amimed # 1-14F01-]) supplemented with 1% L-
glutamine (Amimed # 5-10K00-H), 2% FCS (Gibco # 10082-147}), 0.1% BSA (Gibco #
15260-037 ), 10mM HEPES (Gibco # 15630-56), 10 uM T3 (Sigma, Sigma-Aldrich, Inc., St
Louis, MO, USA, # T6397), 1ug/ml Hydrocortisone (Sigma # H0888), Insulin-Transferin-
Selenium-x supplement (Gibco # 51500-0586).

OPM2 and KMS11: human muitiple myeloma (MM) cell lines derived from end-stage disease
patients. OFM2 cells are obtained from DSMZ ACC # 50.

KMS11 cells are provide by Dr. T Otsuki, Kawasak! Medical School, Okayama, Japan. Both
cell lines are reported to carry the {(4,14) translocation and express a mutated, constitutively
activated form of FGF-R3. In particular, OPM2 cells harbour a mutation in the ATP binding
pocket in the kinase domain, which results in a change of lysine in position 650 into glutamic
acid. KMS11 cells harbor a mutation in the extracellular domain of the receptor changing
tyrosine in position 373 inte cysteine. Both cell lines are grown in RPMI 1640 (Gibco #
21875) supplemented with 1% L-glutamine (Amimed # 5-10K00-H) and 20% FCS (Gibco #
10082-147).
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1.2 Antibodies

Antibodies used in this reported are listed in Table 1:

Table 1. Antibodies

Primary Antibodies

Epitope/Antigen Isotype Source Application

FRS-2 Rabbit polyclonal (H-21) Santa Cruz, # sc- [WB/IP
8318

FRS-2 Mouse monocional Upstate Biotechnology, |WB/IP
# 05-502

p-FRS2 (Tyr196) Rabbit polyclonal Cell Signaling, # # 3864 |WB

pMAPK Rabbit polyclonal Cell Signaling, # 9101 WB

MAPK Rabbit polyclonal Cell Signaling, #9102 |WB

P-Tyr Mouse menoclonal 4G10 Upstate Biotech- |WB
nology, # 05-777

Mouse igG Sheep polyclonat Amersham # NA931V | WB

HRP-conjugated
Rabbit IgG Donkey polyclonal Amersham # NAG34v |WB
HRP-conjugated
Beta-Tubulin Mouse Ascites Fluid | TUB 2.1 Sigma # T4026 | WB

WEB: Western Blot:

IP: Immunoprecipitation;

P-tyr: phosphotyrosine

Santa Cruz: Sant Cruz Biotechnolegy, Inc.

Upstate Biotechnology: Upstate Biotechnology, Inc., now part of Millipore Corp., Billerica,

MA, USA.

Cell Signaling: Cell Signaling Technology, Inc., Boston, MA, USA.

Amersham: Amersham plc, Buckinhamshire, United Kingdom, now part of GE Healthcare.

1.3 FGF-R inhibitory compounds
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PD173074 (also called inhibitor 1 herein), an FGF-R specific inhibitor from Parke Davis (see
Mohammadi et al., EMBQ J. 17: 5896-5804), of which specificity and potency are confirmed.

It has the formuia:

OMe

NI TR OMe
C_H).N = =
{CHy, \/\/\H)\N N ji'l
N ;

0
H

TKI258/CHIR258 (also called inhibitor 2 herein), an FGF-R inhibitor from Chiron of which
activity against FGFR1, FGFR2 and FGFR3 are confirmed. It has the formula:

N N

FONHp N -
XN
H

N O

H

1.4 Immunoprecipitation / WB

Cells are solubilized in 1 % Triton extraction buffer containing protease and phosphatase
inhibitors (“lysis buffer” 50 mM Tris pH 7.5, 150 mM NaCl, 1 mM EGTA, 5 mM EDTA, 1%
Triton, 2 mM NaVanadate, 1 mM PMSF and protease inhibition cocktail from Hoffmann-
LaRoche, Basel, Switzerland, # 1187358001). Lysates are clarified by centrifugation at
12000 x g for 15 min and protein concentration is determined using the DC Protein Assay
Reagents (Bio Rad, Bio-Rad Laberatories, Inc., Hercules, CA, USA, # 500-0118) (an assay
based on the method of Bradford, M., see Anal. Biochem., 72, 248 (1976), employing
Coomassie Blue®, ICl) and a Bovine Serum Albumin (BSA) standard.

Immunoprecipitations are performed by incubating equal amounts of protein with 1 ug of the
antibodies indicated in the Figure legends for 2 h on ice. Immunocomplexes are collected
with protein A- or protein G-sepharose (Sigma, # P-9424; Sigma, # P-3296) and washed 3 x
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with lysis buffer. Bound proteins are released by boiling in 2 x sample buffer (20 % SDS, 20
% glycerol, 160 mM Tris pH 6.8, 4 % B-mercaptoethanol, 0.04 % bromo-pheno! biue).

Sampiles (total cell lysates or immunocomplexes) are subjected to Sodium Dodecylsulfate
Polyacrylaminde Gel Electrophoresis (SDS-PAGE) and proteins biotted onfo polyvinyliden
fluoride (PVDF) membranes. Prior to adding the primary antibody, filters are blocked in 20 %
horse serum {inVitromex, Geilenkirchen, Germany; # S0921) or 5% mitk in the case of a-
FGF-R3 (anti-FGF-R3 antibody, "a-X* generally stands for anti-X-antibody, X standing for
the target of the antibody}, cyclin D1 or tubulin Western Blots, Proteins are visualized with
peroxidase-coupled anti-mouse or anti-rabbit AB using the SuperSignal®West Dura
Extended Duration Substrate detection system (Pierce, Pierce Biotechnology, Inc., Rockford,
iL, USA, # 34075, comprising luminal and an enhancer for light intensity). Membranes are
stripped in 62.5 mM Tris-HCI pH6.8; 2 % SDS; 1/125 B-mercaptoethano! for 30 min at 60°C.

2 Results
2.1 FRS-2 is tyrosine phosphorylated in cancer cell lines dependent on FGF-R signaling

for proliferation
Since FRS-2 is a substrate for FGF-Rs, we have examined the phosphotyrosine levels of

FRS-2 in cell lines that were sensitive to FGF-R inhibitors, and presumably have high FGF-R
activity, versus resistant cell lines,

The bladder cancer cell lines RT4 and RT112, multiple myeloma fines OPM2 and KMS11,
and breast cancer lines SUM52, are dependent on either of the FGF-Rs and their growth is
inhibited by inhibitor 1 and/or inhibitor 2. Conversely, the bladder carcinoma lines J82,
VMCUB1 or HT1197 are resistant to inhibition by inhibitor 1 and by inhibitor 2. In detail, FGF-
R1, FGF-R2 and FGF-R4 expression is determined by Western Blot using specific
antibodies, respectively: sc-121 (Santa Cruz), sc-122 (Santa Cruz) and sc-124 {Santa Cruz).
To determine the expression of FGF-R3, first FGF-R3 is immunoprecipitated with the
antibody F-0425 from Sigma, and the immunocomplexes are subjected to Western Blot
using the antibody F-0425 from Sigma. Cell proliferation is measured in 96-well plates. The
cells are seeded in a volume of 100 il per well in the growth media given above. For RT112,
RT4 and SUMS2 8500 cells/well are seeded, for VMCUB1, J82, HT1197 and KMS11, 5000
cells/well are seeded, for OPM2 30000 cells/well are seeded. Medium containing FGF-R
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The FGF-R dependency as well as sensitivity to inhibitor 1 and /or to inhibitor 2 for each of
the indicated cell lines is characterized as indicated above. The effect of inhibitor 1 and
inhibitor 2 on cell viability is assessed by means of proliferation assays; the IC50s shown are
the average 1C50s of several independent assays (their number given by N).

Table 2:  Summary cancer cell lines

Inhibitor 4 Inhibitor 2
Cancer Type Cell line 1Cso (NM} £ n HCsq (NM) % n
Sb sSp
RT112 143 7 60 +20 5
Bladd RT4 28+8 18 134 £ 68 4
adder
Cancer VMCUB1 > 3000 2 > 2000 3
Jaz > 3000 2 > 3000 2
HT1197 > 3000 2 > 3000 2
Breast 190 % 58
Cancer SuUM52 ND 4
Muitiple QPM?2 148 £ 31 g ND
Myeloma KMS11 50+ 14 4 93 1

SD: Standard Deviation
ND: Not determined

FRS-2 phosphotyrosine levels are elevated in all the cell lines sensitive to FGF-R inhibitors,
but undetectable or very low in the resistant cell lines J82, HT1187, VMCUB1 (Fig. 1).

2.2  FGF-R inhibition blocks FRS-2 tyrosine phosphorylation
The specific FGF-R- inhibitor inhibitor 1 and the FGF-R inhibitor inhibitor 2 abolish FRS-2
tyrosine phosphorylation in cancer cell lines shown to be growth inhibited by the compound.
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3 Discussion

FRS-2 has been shown to be a downstream substrate of the FGF-R family members and o
play a critical role as a docking molecule for multiple proteins involved in FGF-R signal
transduction.

We identify a panel of human cancer cell lines that present markedly elevated levels of phos-
pho-FRS-2 and that are very sensitive to FGF-R inhibition, suggesting an active FGF-R-
FRS-2 signaling in these lines. In support of this, the specific FGF-R inhibitor inhibitor 1 com-
pletely inhibits FRS-2 phosphorylation. In addition, only the FGF-R ligand, aFGF, but not the
EGF-R or INS-R ligands, can further increase FRS-2 phosphorylation.

Thus, these results support that phospho-FRS-2 is useful as a biomarker to select cell types,
especially patient cell types, and thus patient populations with constitutive FGF-R signaling
and therefore, with potential to respond to FGF-R inhibitors.

Further, it is possible to select cell lines for their usefulness for experiments with inhibitors,
thus allowing to establish appropriate test systems for the screening of potential drugs.
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form of $P&EMY. 6. The method according to any one of clains 1 to 5,
wher ei n phosphot yrosi neconprising FRS-2 is used as a bi omarker

indicative for cells that show sensitivity to the nodul ati on.
4. The method according to claim 1, wherein the phosphorylation status of

FRS-2 is compared, both after incubation in a presence of an inhibitor of signaling
and in an absence of the inhibitor of signaling into which the FGF-R is involved, in
order to identify cells that are responsive to administration of the inhibitor;

wherein a finding of inhibition of the phosphorylation is taken as indication that
such responsiveness fo administration of the inhibitor is to be expected.

5. The method according o any one of claims 1 to 4, further comprising

at least partially purifying FRS-2; then

determining a presence or an amount of FRS-2 phosphorylated using an
antibody capable of recognizing the phosphorylated form of FRS-2 comprised
therein; and

labeling and administering either the antibedy or a further antibody which is
capable of binding to the first antibody, thus allowing for detection of the

phosphorylated form of FRS-2.

6. The method according to any one of claims 1 to 5, wherein phosphotyrosine-
comprising FRS-2 is used as a biomarker indicative for cells that show sensitivity to
the modulation.



47 7. The nmethod of claim6 wherein the biomarker is an

ant i phosphot yrosi ne anti body whi ch deggrm nes the presence or the
anount of tyrosine phosphorylation in the FRS-2. 8. The nethod of
claim3, wherein the signaling is inhibited. 9. The nmethod of claim
3, wherein the nodulation is inhibition.

7. The method of claim 6 wherein the biomarker is an antiphosphotyrosine

antibody which determines the presence or the amount of tyrosine phosphorylation
in the FRS-2.

8. The method of claim 3, wherein the signaling is inhibited.

g, The method of claim 3, wherein the modulation is inhibition,



