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the different FG- |igands, thus FGF8 (androgen-i nduced
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beni gn skin tunors (Logie et al., Hum Mol Genet 2005).

Therg%:é%mulating evidence for mutations activating FGF-R3 in various types of cancer.

Constitutively activated FGF-R3 in two common epithelial cancers, bladder and cervix, as
well as in multiple myeloma, is the first evidence of an oncogenic role for FGF-R3 in carci-
nomas. In addition, a very recent study reports the presence of FGF-R3 activating mutations
in a large proportion of benign skin tumors (Logie et al., Hum Mol Genet 2005). FGF-R3
currently appears to be the most frequently mutated oncogene in bladder cancer where it is
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Gene amplification and /or overexpression of FGF-R1, FGF-R2 and FGF-R4 have been im-

plicated in breast cancer (Penault-Llorca et al., Int J Cancer 1995; Theillet et al., Genes



Gene anplification and /or overexpression of FG--R1 ,
FG-- R2 and FG--R4 have been implicated in breast
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Acidic Fibroblast Growth Factor (especially FGF-1) and FGF-R1 has also been described to
be involved in aberrant signaling in retinoblastoma, leading to proliferation upon binding of
FGF-1 (see e.g. S. Siffroi-Fernandez et al., Arch. Ophthalmology 123, 368-376 (2005)).



FGF-1 (see e.g. S. Siffroi-Fernandez et al., Arch.
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fibroblasts show an impairment of FGF-induced migration, proliferation and MAK activation
(Hadari et al. 2001).
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proliferation This invention is thus based on the
finding that FGFR inhibition by FG-R nodul at ors

H)' & SrigdtiBn df HRAHGLABR | ? the | evel of phosphoryl ated

g

g .g. tunor) cells the degree
Surmfsmgyfr t hian @opriespHoungd theti tha (especitly tyrosinegihosphangiation status of

el £8P B8 B bkl Bl SFESRyIG0 ey LB hoans
the inentiarled<espeatalld prafitaratives ptsnelsetscandrmmfdensoh iy peiciaileshown that
FRSO£ #éﬁ%w&n‘@pﬁ&%%&a%d f?\rku'cﬁ cgﬁ)ﬁt hgfeﬁr%qsteﬁgltﬁe tc} B@fmtfoﬁ of FGF-R

sugntamgzﬂnamg'em tbtysealdﬂsttmairare)fndapmmhmt af EJGF Féssfpe proehfequtmn
inhibitor, and that only cells that show tyrosine
phosphoryl ati on of FRS-2 can be expected to show

Thissevesitibn Wi thys basédndri thietfindimgdhatFRGF RRintikgtital bynGGFR modulators results

. _Alternatiyvely, re act t of t FGF- R
ina §‘?"2§‘ﬁ£\‘1”? 'i“IH\B/e }%’euﬁ";q%,ogww% ﬁ%‘?h‘é‘ pcfg‘?%rag'ffg o 8niymon) cells the
degfe@af ityr@gine bhoémoqdlamgggﬁgsm @ defls mmmﬂmmmnon of FGF-R
activators as i ves,.or
signglpash Sroiaad i B FrenenpnOL oA PRI bhibRess. bl el that do
not Ma8pbraio ibMBitie® thedtval oPhpsEiRe rphwmmaumambt @ategable that is very
fragment thereof, thus Indicati n% %#)hen eS| rab

low Q4679 0¥ BRrgenerlyRol SEsrePliPiRde C ditiop of @ médutator,

espeddI0 EnNEniBi sakPingt &y eslsdasy SRW(IgHRRRI ;ﬂio'sp!hd RBtion of FRS-2 can
presence of tyrosine phosp horél ation of FRS-2 in

be %PW"?Q’E’r%’tthﬁrl‘:"é'l"lt)étoc'ﬁh'bﬁ‘én QEEEFtRs@NdNOngui sh cel I s
that are able to react on the treatnent with FG-R

(i:;nal i ng nodul ators, especially inhibitors, from
Altegrallyaly. t¥hgre aBiMaiom 8! HE RS cRignaling iy desifedi{e o Exthaease of wound

healﬂgll)‘ St lstahs% PoLEBR) tB%xQﬁWﬂtﬁé@édeﬁo% (@héﬁ' an-'G?R%r%ah\Fbs or the

a bl onar ker ossi b ty to nodul ate,

hke)é@épbt@m mslreassm:)ftjhe pGQS@orxlaiwémfrF&ﬁ-Zc%vaﬂw mere@‘rQitai Rhpsphor-
tyro%me b&ﬂhﬁél%frﬁ Enﬁﬁg rebY, FURNARLILS tgwg ab(-ef use%\{ QEti\Faﬁsg’n 8f FGF-R

orylatron may a etermne
s:gnebkngll vo the activity of nodul ators of FGFRs and
variants thereof. Further, the determ nation of FRS-2
tyrosi ne phosphorylation (or synonynously of phospho
Therejdrat thed tyrosine pbbspﬁastlagonadegmd @spedidlyrtbeprasenee of tyrosine

Pho{fé" +t|r<]>%?1 Cfﬁg %?olg%rggﬁsge#stcgﬁ rbg%fséﬂ ﬁ%gf}sgﬂﬁflsﬁ%%l@ that are able
to reaotion ﬂtfearééfﬂ?erﬁt vatht F@FWsngmﬁm_q:maﬂMabeg &sdeqlglytnh}mbntors from cells
et HePlosBOERY S R B BER g st of
FRS-2 peddiB i a WOHhrlFéﬂ?oRhébds&xlﬂﬁtv ItS mogialaes; ieabéglally inhibit (e.g.
und%?:qepb?%lrﬂghfsqa?lpﬁgy m@a ];ééftl;&-e Rnngnatlang I?’ﬁe ?eve¥s oef FRS-2 tyrosine
phosphorylation may also be used to determine ex-vivo the activity of modulators of FGFRs

and variants thereof.

Further, the determination of FRS-2 tyrosine phosphorylation {(or synonymously of phospho-
rylated forms of FRS-2, a variant thereof or a tyrosine comprising fragment thereof) is inter

affa useful in the identification of compounds/drugs that modulate FGF-R activity (especially



Det ai | ed Description of the Invention In a first
enbodi nent, the invention relates to a nethod of

w0 destiofsexati on of (preferably iso |ated, e.g.PCTVER®0$/052271
culture or cell suspensions) cells (including isolated
cells, or cells fromisolated tissues and/or organs,
generally from biol ogi cal sanples, nost preferably
frompatients) that show sensitivity to nodul ati on,

regaﬁﬁﬁ&gtaaiéti%ty S lﬁéﬁgé‘lso 8t a%bmh'arlﬂwﬂysﬁc Weltsdd Rr identifying

Fi bt obl ast "G owt h ctor Receptor or a vari ant

patieriethabmay enefit dloreieatoenpwits Fﬁﬁ Bé‘i@ruiﬁtw Sngsneﬁr@ﬂy inhibitors, as
g,ﬁ_ymr FGF- R substrate
We”%%@%@%&n ar |wa(1ér1t@1tﬁtb g?%g%g?re%???oy ne conpri sing
fragnent thereof in a biological sanple as bi omarker

Dete{"gEDDg %&t'%ﬁ%ﬂﬁel mvé%obo inhibition. In a further
on relates to a nethod of using
in a st embbﬁlmelmSéhe)fnvgmmp’etaltq& tata mathpd of stentifidagion of (preferably iso-
ne.
e AR5l SEBLIRS] LAR (PR e KPR APt o
isolatedvtiszras ked/of mganelgwewly frosshielsgical samydes mass pefemblyyfrom

oo 1A 00 A bR P, B o wrcn

FibrétiHst I@rewmiaédmgaecesm ¢F@FIR) or Iaalanantethmreeaisamwvad tbmprising

deteirRgl5gHEF hEoTiee ERRMPRIAtEI AR es Ol HORat ATl dESD). a varian

theré‘cﬂﬁiﬁbltﬁ‘o@lge deinprigihg fragmiehethpreos MBlomfgchhsm’pbieta)srbb@‘namer for
in a variant thereof or in a tyrosine
SUdE%ﬁﬁngﬂﬁﬁn?PQ@ﬂent t hereof from a biol ogi cal sanple
with a blospeC|f|c recogni tion reagent capabl e of
reco ni zin hot rosine in
In 2 FAhaT AGEBATISRb S GG LA e oS O8 MR8 ok tp the use of

pho B%ﬂéﬁ%' é{ﬁ)ecféﬂpSﬁbﬁﬂh'oi&r&@rﬁ@ﬁdérﬁhd:é&@hm gRELY af @ffiant thereof of a
refera in order to

I gn
tyroﬂn%FQrﬁ@Lﬁ'@lﬁ%ﬂﬂ‘?@ t*aﬁ?re@P ER a&omr}ierrfgaﬁ@'wéksswseorr%gﬁ%
espetiafif frforrpﬂbﬁawgkba%éﬁnﬁlewon% é%ﬁh@rﬁ Bht SHRANDerfAtve 3é§becna|ly

non-r esponsi ve to I nhibitors of si nalln into Mhl

congtifujively lagtiated, fikFhRrignagng, wéee@@l!yrthetma t'ﬁﬁtahle Wity mhltaw?s of FGF-
R ortat\?a’r%m‘ thbl%oF]QHS’L‘é‘Fgre 1%9 \}encg sheﬁm'ﬂ%@ %M' rﬁét'h@&‘ or use

tat us sence a he presence o
compmmg)determlofngsthg peEisenese moapwyr@ylnE@:FRSo? tra awarla@utrihereof orin

a tyrégﬁgé gg@gn%ﬁ g%érﬁgﬁtﬁgé%& H6m Qﬁlepﬁéb’ésaﬁﬁ C;LQ With3 BiB&ecific

rtor In
recogRi§ o resigeshep=ble T cedagnizing MSQIMWOS@B&W ERS+2 aapositiviedinding of

prof ool PRSI bR kel REaBK, Linlifd obyfhes For
signialﬁrmg aheqbrefetdbsj momrdereﬂol dssti‘ngonsrh iceltd arttsdues esergsnaticit ame respon-

e S B B S DR o ARG i

into ARG !Hbdo}blalsﬂﬁrdwth IFaotor BecsptognGMB) bna oandrit theraof is involved,
comg%{gqrggtg% %?\gsq %\é\%t{r;)gl: Ct@g %ﬂiﬁec %tar?cre e(n%c?;tl'@ pPerse%cevgfr e'tnalm'\ibitor of
signaling mediated by FGF-R or a variant thereof, a decrease in the phosphorylation in the

presence of an inhibitor indicating such responsiveness.

The invention also relates to a method for the identification of (preferably isolated, e.g. in cell
culture or cell suspensions) cells (including isolated cells, or cells from isolated tissues and/

or organs, generally from a biological sample, especially from a patient) that show sensitivity



a) contacting the biological sanple with a biospecific
recognition reagent capable of recognizing FRS-2 or a
WO a008aM520r a tyrosine conprising fragnent thepeDEPzng052271
b) determ ning the phosphorylation status of the
tyrosine in said FRS-2, a vardant thereof or a
tyrosine conprising fragnent thereof with a
bi ospecific recognition reagent capable of recog
to mGH@Iéﬁi’tﬁ\, 28 ét::%‘?ﬁﬁt!‘ﬁ%ﬂ | A kigRRIir iRfoUshiciiB EitdbIasY GRWak FBSor
t he osphorylation status to the sensitivity to
Receptai (5iGA-Bhobd vatiagnt dearerf is invelvadhi@MPaIsHBbr obl ast Growt h
A& BRIgRGI $drdie Rih QY bigsperfic 38dodhliBh§@igent capable of
=) oA T PoRGRE e W biBsokRi At odhtBh e g apaRle
recogmzm; ARS- vaalvaaantam@/twosmﬁemmﬁ@ﬁng if@emenhthesed mador
b) détfeﬁ\%ﬂ?%e gﬁ&g%@/ |oh '%taﬁ‘ug o t&@ﬁr?ﬁﬁgﬁ%dﬁ PRG 2 Revariant thereof or a
nvent ron use 1 n
tyrosinkecariprisireg fragmest therbofomtj'ga b@bp@qﬂrqﬂeepgremmaeemtwambm of recog-
S itive to nodul ation,
nizin} ssr%g{:'%) Zﬁ% lrly‘)lelhl&t‘t;l a?uoshsngf signaling into V\,hl ch an
¢) cde(efatiRgdhe ahmsnhloaﬁfﬁtloh Iséatenfo the sensitilitydd jnhdaitiracofadignaling mto which

a Fi%%ﬁlﬁ&%%%%%&?%ﬁ(ﬁﬁpﬁ%ﬂ (Qggoé)scgr]?ah}/a“ar%\?th‘é?eeog ?%ggne%% lﬂsrh'\/peractuve

e.g. tonstitigively ractivenfprinhis iplobseeleondydrdte omndstkmustuofand,fmr treatment

- FRS-2, a variant thereof or a tyrosine conprising

efficetagment thereof, especially neans for identifying
phosphorylated nore especially tyrosine

o RURRP OO ER A e SRR P8 bR Shen o

bioldgficaf sﬁrﬁﬁbyes‘preemlﬁfr&ata gatient, a\zhlcbi i0 EBAdVe thanoduation, especially

iR 61 H9EAER AP $Hh AESRIR SoF Fetant iesesdie [RvalvEigapagaly for use

in thefiddpRfsatiBA oy baﬁénWWhérettF&tlﬂ@ﬁtemerFGm ihiitop rs, USRIl ecomprising
preferably in the absence of FG- st lg:g%?tl on,

e for T e ab ST e o B ER 4 e Herebtor a

tyrodtd ENABAHY @4 rﬁéﬁ'tl%rébg BShdotly nidting fd)rﬂgétﬁﬂ ﬁ§ phosphorylated, more
senS|t|V|ty to inhibition, especially if

espasindy iesipe AhpsRondated ERSS @o"qr'ﬁ”bth%ﬁ?ﬁ PEa EYBHPR OWPLRNG
fragltﬂrgrét' gﬁ%ﬁr‘gﬁ{ ‘ir?é( gtﬂﬁoag‘?%’refﬁﬁgﬂ br%fé}aﬁl? Rhea }%ﬁm Uis hiBRiaRier ®r such

Y J r enbodi nent |n\_/ent|on .
sensitditatemotulation eggecially iahibitior yesre preferablydhineikirallows a positive

fmdlﬁgaf;’@ﬁaspéﬁﬁ%ﬁ H ¥ aBBe df i3 yrrnB fe%‘t‘ily li?‘Pﬂié)absence of

recogni zing a phosphory ate rmo
FGFost:rraﬂat@nymat et moreppreferalgly an;ihne:aa@ nvfwmm‘tlh@ve palinabinp of FGF-R
sngn%lﬂ@r & Tg%gfé?%'eﬂé ytygg (l)r{c’h(ﬂg@ 'eéb%l%&llg R glﬂghyﬁrﬁyl%n is decreased
ina sambleﬁmatanﬂs\elth an mhéaltodamcmrhparad toa sempteahnltmmt mhlbltor treatment
especially froma biological sanple, especially froma
patient, that show sensitivity to nodul ati on,
Yet & apther ambydiment bi the dmventién mlgiestd thg usatod awlivspecific recognition

reagghg{eggéc??s@ q%]%p{}%%}%%fyg?%r%egrﬁ%%%) éa%(a;gl'e@f ré)cgog%iz\l/nagraia ant
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 sighaling into
which a Fibroblast 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



especially for use in the identification of patients

where treatnent with an FG--R inhi bitor isuseful),
wob@saosas d use preferably conprises determ ni PQI/EP®08/052271

phosphoryl ati on status of said FRS-2 or variant or

fragnment thereof; where a fifding of phosphorylation

in the absence of nodul ation preferably neans that

sensitivity to said inhibition can be expected;

usefﬁ!‘& ehidré by Jsef, ré@%b'ly"c&rﬁkﬁls'eg %Qfénfn)fﬁr? {ne I]bh%ph"brylahon status of said
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espéscfagg glrlzl%hétﬁuﬁ\% éé?ﬁat e(ﬂ‘thﬂf‘F% ?Qrbrbfggﬂeg'lé He e &r'the Blospecmc

rrsin
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phoéphomlalandeqmtla&y]tyrosmmprhusﬁhmytmdn NeFRSe?, d hariant theneofam a
for .the
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forms of FRS-2, a variant thereof or a tyr03| ne

t th f
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comB&QﬁﬂthrNé fHat %d&la@ésttﬁe Iaatnmly)aofaévgr@wg 1ﬁt@dwmﬂes Eireblagt Growth
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vators o he SI g ng, respecttlve
found gpihei caise pf additioref th@l qu.ufat@raawgﬂnaq thegnedulatapto top slass of

actuJ%Yo‘?@ Bf"\;ﬁfs' \r’%JntaMmP er%QS&dtl‘?\}el e é(:ﬁg'fbﬂﬂg REMARStion of cells that show a

e especl nstitutive activation
hyp&nactiv@': -eRpecigiyaan Iﬁ@F—mmenéent@nb\aﬂlpnempreoepsnen@lly a constitutive

act,Ja[;gr?Q};t@p F{%ﬁg'ﬁ’é- to a diagnostic nmethod or use of a

ecific recognition reagent (especially an
ant|phosphotyrosine anti body) capable of recognizing a
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0S1 hé conpri fagnmen
recobhlbsnnmagént(esmmajlylanl amlphmmetyvroa‘imﬁ antibedy) capable of recognizing a
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phosgpR ated o B e of @ VB BGeT BT i i Y B RomSRE Rlgment
ther&sf peradaal Hnlysmrfmrre«sogmguodeé@gent fbrmgewheddfmwl@la patient that may
ation i esent wth h'.itor . -
e QL SRR A e EBE R R Rt pciao B8 peReyiall cgmprising
detetriidingayheigertstiah aqahla@phcﬁwhum; posgeat wtthcsutmmumfowémtany a positive
Wi th an i nhibitor g &geferabl Whe”he
fmdn@gefr%mwppqrﬂ@u indicatng thet 3 Ratient mayikese ltl fﬁong treatment with an
inhidtb®|apdiptéterably 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



sanple fromsuch a patient, or in the nonitoring of

the efficiency of a treatnent with such FG--R
wonaehietses s, especially inhibitors, treatnent, PCT/EP2008/052271

conpri sing determ ni ng whether such a phosphoryl ation

if positively found w thout t!lPeatnment is changed,

especi al |y decreased in thepresence of the nodul ator,

especially inhibitor, in a biological sanple from such
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treatment with an inhibitor of FG--R signaling,
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proliggl}gtz\%? ol og?é goq a];o%qlg?\t f sgag S|€e toO{r?aqEn%er eg\?%ﬁ%%ﬁ? of PEF-R
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indepBRddie actiaRes meratespbcihiilea bonsdifiitive Bctivaliah @5 FGF-R signaling.
nmet hod of diagnosing a proliferative di sease not

susceptible to treatment with an inhibitor of FG-R

still ahemat érﬂsod.ﬁ@ﬁpéfltﬁé Wehﬁiﬁﬂblaﬁé@l 8% tBoals ARGRoSIhg @ proliferative
phosphoryl ated form of FRS-2, of a variant thereof or

disegse potspseRRtivle tedingimentigth %@h@ﬁ@r qff&sfeBrsignaling, comprising
ldenlﬂ’g/ﬂ'ngHé %aéer&@'m'aepho@m&r%@alfwrmﬁ PRE-DioPs msﬁérttltﬁereof or of a

nition reag ent CaP of recog n|2|n%
tyrowmg@hgmym@ﬁe@me@ﬁmr@p lnagalglogl@ﬁl SEMRig i papferathewitp p ipspecific

reco%tntlen e, @I C@fpa%%rrééd rrig; é‘gﬁﬁ‘é}%ow&@ﬂ{rm SFAS- 2331' éjvanant

ospeci recognltl or use 1 n said net
theredf cuhoég tyresing compusm@fraembotdha@nf opfo $3id blospeeifi¢ mognltlon

reag{eﬁl%?ﬁ?e;n %dof%lag% héorl ng the response to a

rea I'ng a disorder dependent on FG-R
S|gnaI|ng in a patient, conprising obtalnlng a

i ol odi . | € ' '
Anoftegp8b6M et 8 e TroRh A0 B B2 e iRl fhe respopse to
therbpy for réatifigs disomir depemdieantn FGErl%ergnaimgoﬁ agpatignip somerising
rising fragnent thereo speci ally t
ot p REGHA FETIPE o e Polisry BRBTE B e PR SeitaTgp8 tne
presléﬁé@of wphdswhob/ua)é@g:rmadf FROYP) f % afriaar theleof st ef 4 tymdisme comprising
th er eter et t he de
g BB RBA SEPIANGNS SBP e BT oS TaVIEond F R FiUD AR Rigining one
or nfdre ﬂfrth%ﬁbndlotgbbépﬁnﬁkﬂes after the start of said therapy and determining whether
the degree of phosphorylation of said FRS-2, of said variant thereof or of said tyrosine
comprising fragment has changed, especially been decreased, where a decrease in the

degree of phosphorylation indicated a successful treatment.



conprising fragment has changed, especially been
decreased, where a decrease in the degree of
w@baspbsey | ati on i ndi cated a successful treat nect/EBI00$/052271
a further enbodi nent of the invention relates to the
use of a biospecific recognifllon reagent capabl e of
recogni zi ng phosphorylated FRS-2 or a variant or a
tyrosi ne conprising fragnent thereof for the
Stl" Wé?“e%o% %f HeaRRibA ?el%t% td tH:é ds@ed?ta' tﬁb{p’é(:lﬁe '?e&fgnltlon
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thereof to identify cells useful for the
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reageat edpablel of racaveizirarbosphorgeatdd FRE42g acetihist thé@bf or a fragment
therflde eBliiselt VenIdhT s S5BratRe P BRS s thplRoaliste FoF-R

s.gnam@oonm ve to inhibition of FG-R si gnal i ng,
conprising a) subjecting a sanple of isolated cells or
tissue to a nediumin the absence of an FG--R

A fulthdl dihBtfimambf theiavétionl relatsERb @ rhéthbl eorpdatignsg calls ta@t proliferate
FGF- R recept or | nhibj ? in the absence o ﬁF
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to lnﬁlbftbbh%F@‘F R@fgraisd, QGmfpl"@ﬁgent thereof from said
anpl es; c) determnin phosp horcill ation status of
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e sanples not treated with the inhibitor,
of FGEcrease of phosphorylation in the presence of an
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The method is useful for identifying cells that proliferate by FGF dependent or FGF

independent, especially constitutive, FGF receptor activation for proliferation.

Yet a further embodiment of the invention relates to a method 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



thereof or a tyrosine conprising fragnent thereof, for
the identification of potential inhibitors of FG--R
walegenadsat si gnal i ng, conprising determ ni ng W¢TYEB®0€052271

reagent thephosphorylation status of FRS-2, a vari ant

thereof or a tyrosine conpr|§2ng fragnent thereof,

froma biological sanple and, in the case of flndlng

of phosphoryl ati on, conparing t he degree of
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“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 phosphorylation status is, according to the invention, a
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the invention, ameans to distinguish biological
“sanples e.g. frompatients whdch suffer froma
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activation of FGF-R signaling, proI i ferate unduly and
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Gengfalﬁy %ﬁ % {%@8@%@%&8&%@% éegsptegngsh[‘ﬁ/résr}yeemcﬁ%ﬂorry?aﬁgngof FRS-2

espect a
or variantsher tyriogide mgmptisiay d:dagmhissthen’eat wblbbvs alko pretsyeptanchlﬁe absence of

FGI{%%UE@ %}n ovv g: ?ﬁe § %%E%Leo%ug Psnas ﬁibﬁlvtdré/fgrrgg Ho\(natrXér accordmg 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

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



If the biological sanples are froma patient, the
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acarfthEhiGiceng (SADRANS <L TFAR ool Bidfhda W3R corong
cranigis prrstasiy, @wwn§yad@mﬁ with acaniosisohigri¢as, Autespmegl Dominant
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wollkPRPRRaER T NaS SR BEAL e dh Pl BUTRANE G5l o, mor
inducdrb@steymatiicil) Ebress dpstilasia df the does. related thereto
such as netabolic syndrone, cardiovascul ar di seases,
hypertensi on, aberrant chol esterol and triglyceride

utolirﬁmehé disdasesne Q. dgétmidtmd lasthritite colaeg || artiritist maltiple sclerosis
cose vt ns, Acant hosi sni r| can %é n’g exer thvroid
SYSHSTRE AR RRBeMRloshR BEr e U e RERH FEES: Slogfierls dlsddse, thyroi
disease, sarcoidosis, autoimmune uveitis, mﬂammatory bowel disease (Crohn's and
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Chronic Obstructive Pulmonary Disease, obesity, diabetes and/or diseases related thereto,
such as metabolic syndrome, cardiovascular diseases, hypertension, aberrant cholesterol
and triglyceride levels, dermatological disorders(e.g. infections, varicose veins, Acanthosis



hyper chol esterol em a, cholelithiasis, orthopedic
i njury, thronboenbolic disease, coronary or vascul ar
WO e®@Bno4ks on (e.g. atherosclerosis), daytinme PCT/EP2008/052271
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3 or stronger, nore preferably of 10 5 or stronger,
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Assay).

Preferably, the variants comprise (preferably consist of) a sequence that is (on amino acid
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



identical, still nore preferred about 95 % or nore

identical, very preferred 98 % or nore identical. The
w@etosansagie of sequence identity, also terned POVEPDEY052271
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 r A3 e SR SR SRIEDEE 188 ana .

R4, ff@ngcto?mbamsun kerpirdiing Rieatity b3 all fR0Equéhareaiintgilen above are for -
FG%&% %}%ﬁ\%@%‘? glverﬁ:n_ R4 the protein sequence given
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- for; Bddle pe ?'%ﬁ%qlfeé‘Fﬁg'VeEJ&h as especially isoforns,
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The term “variants” includes various forms, such as especially isoforms, mutants (non-
conservative or especially conservative, e.g. substitution, deletion and/or addition of one or
more, e.g. up to ten, amino acids, including also inversions), allelic variants, polymorphism
based variants, fusion proteins, truncated forms (e.g. lacking 10 to 50 amino acids in
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.g. for FGF-R3: R248C (#),



truncated form. Polynorphismis given, nutants exi st
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varia [ROF 1S pr e
yet meeqreferabty dhouh 9¢ e/rrpumere idextipal stik mmrmplrejerenmam&ﬂ% 1or more

|den@‘@&lygﬁ/u%r% ﬁﬁ%ﬁ%@ gi Etgen%r@r gg]fog}é{?%cﬁgsh% percentage of

sequenbe ideatity Capol teemetihotologynbstaesh bgtwees kRS- 28 ar KRS- 2[3 and a
variag I S&g,%g%&?gﬁkgﬁtegﬁﬁ\?dWxﬁgclponluj%g?rrﬁrggraﬁh%@g@ly employed for this
purpod& &lLh a& HEeGhPbldgram (Wisconsin Sequence Analysis Package, Version 8 for
Unix, Genetics Cmputer Group, University Reseach Park, Madison Wisconsin, USA, which
uses the algorithm of Smith and Waterman (Adv. Appl. Math. 2: 482-489 (1981), especially
using an affine gap search with a gap open penalty of 12 and a gap extension penalty of 1.



using an affine gap search wth a gap open penalty of
12 and a gap extension penalty of 1. Thus, variants of
WOERBSA045BRS- 2a or FRS- 2b) include especi al | y iBof/aP1098/052271
mut ant s (nonconservative or especially conservative,
e.g. substitution, deletion a8d/or addition of one or
nore, e.g. up to ten, amno acids, including also
i nversions), allelic variants, polynorphi sm based
Thu%’ Léﬂ&%f FﬁQSQ @Q&B@FR@LZ@W%W%&@H P RofdPm§. mutants (non-
I'ng 10 amno aci i n conmparison to the full
conseaplise @éb;smﬁcmﬂm @omseméatuvgs@gc&aqsngwtlpm ecfeéﬁt\oécangf% aﬁQQDQ@f one or
mor@rhd%': Fo4eh,. Xo\a’i@iﬁéqn&ﬁ lﬁgﬁfso lﬁlfélréféir% aéllekr@ farifd! olymarphism
CCGSSI I'e"to phospho ation, peC|a y a
basadyvapi@antse fusibyreteins, tromatedsfongs fe. ag!aekm@ 19 to FRgmingacids in
comé?ri%o@% tiﬁé‘fgxﬁ ggéuee”c@}s&i“tﬁg I|Q§ ﬁ%eé g&ﬁl@f é‘\ﬁ‘erl{rbgi\r’%te(g?sgga Q¥d FRS-28:
any sariEntasusilibchade bf laasisonprsde @aeﬁsﬂﬂ tphospboy@tisn aspedally a
V8 protease, Pepsin, Asp-N protease, chymotrypsin or
???/p& n or by chem caI cl eavage e.g. with bronocyan,
preferably each obtained by proteolytic or chem cal

Tyromné%‘é%ﬁ;%gﬁ%ime@ts J&%?éﬁr%&agéﬁ%&%ﬁ A s ?ggfldeosmhgt have

(e.g Wyg@OROlytie site epeniiti cbdvaga withinnotpasese sach amSebmyx:ﬁaws @rotease

eties that n he phasphor edlnth
starbylocescimieupibs, SR Bieat PROSR: AuRotess ARysFUBUR of Bpsin or by
cherhi%alg@éﬁ\@gé Bad. V\ﬂth&ar@ﬁb@}ﬁneplfe‘térdblyfebﬂ@ Ubt&l’ned by proteolytlc or chemical

cleab%% j__[eg;;é)r &%&gggﬁqge%pggﬁgﬁé rgirﬁ%pro&r % g%gélg aspemally cells or

tissues AMoRjane! vy e sdditly aRuRoBr Hel of, mdrbeyrbénae Mesiktesitaxiecdn be
referably 10 or nore. ¢

e, co
PoSREODARtes i IRE FBain a6 SARHL b BFooBn ke BY BESHENTGIEpugon reagents
that QFe zfﬁb’aﬁle t@fdlstt|h§u|§}'i b&b%%k)hé‘@%&@ﬂéﬁﬂ:l SHos E nzzii?é:d fbrms of these

cl eaved ed fornf of
peptigesi mecmahaea@@ﬁrom othr RERtiCIPS §igh EORAHREN %rpﬁﬁm Paqjﬁ@l?ﬂy the
fraghBRs#Rle 5rMidE Shakd Href%‘?@olﬁ habr hr%ré’@&ﬁ@h@ﬁé’ bﬁ‘ﬁrfbdaél’és yet more
one or nore serine, threonine or (especially rosi ne
prefergblytZ0eas maret moesnailhﬁ@ Pr B of K8 Q;rlgma* a@wﬂr@e@tf heaffS-2 cleaved.
FRS—2, variant or fragnment. The term "bi ol ogi cal
ampl es” can, for exanple, refer to body |iquids, such
A “pbssp@pwdamqi fasmd oIFRE12 ofia yhrantdherapiou o adyrosine spmuvisiag fragment
I
ther%érfﬁéngfeféggﬁlk‘ﬁﬂg rtﬁpatrt g@?clgg%& Qz?c! étTH %&B%@hrﬁé r;cngag)g?{e or
(espetisky) dyrosine ngmtlespmmermmary larmmuamch gtrecimsl Qf§afdfc'ﬂ§$ 2, variant or
fra r&gr%'g;hans or especially tunors), or mxtures of two or
IM61"e thereof, such as tissue or organ sanples or cells
or cell Iysates fromcells, organs or tissues to be

The qr@aﬁéo?%gacgazg%gafe (r:nargf gAsr @pk‘é@%%r t%;hfog&nggsjysstﬂi{eﬁ s?)'htum blood,

blooBpefsaraablopd sefmh alyadvibli fold) intecpkrivassl flai, aﬂEpuEmrtal fluid or urine, or
more) Q@Zerag?/%eﬁs ceY gorfw{pgrggn?su or 658 of [)rgan spgmmens ?mc%dmg samples from

tyro

organs or especially tumors), or mixtures of two or more thereof, such as tissue or organ

samples or cells or cell lysates from cells, organs or tissues to be examined (e.g. from cells,
tumors or other tissues or organs affected or presumed to be affected). Preferably, isolated
biological samples are meant. These may derive from cultures or may preferably have been
obtained from patients. In the methods and uses according to the invention, usually isolated

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



obtai ned frompatients. In the nethods and uses
according to the invention, usually isolated
wheaagiseal sanpl es are used, that is the net hedeERIVES/052271
uses preferably take place in theabsence of a patient,
e.g. in a separate |laboratory9or the like. Thus the
steps of obtaining a biological sanple and of its
exam nation can be and preferably are separate, in
absdriRESf S%%ﬁentagg inhesdpihe ‘?@oo?étowsc?rsthé‘ﬁ@ AL the ﬁebf‘ Sf obtaining a
i nvention are’i ndependent of the type of sanpling o
brolosmbrs@nplmd@f ith exarsinatiorcean ke and pigiesgbll @Fepeparais; this case,

"R IFRE dpehdSRiPthe &8t sampli
and 2 ol pF GeceSgoctiry (oA FEhorRie ifpend e of e B0t samping
or sarsple. \Wbetr e term welisids beadbhrrednthis iefesado pellst er:lrféagments or cell

e step of obtaining the
Iysaggt?r%ﬂ‘\ Hﬁfag'r%ag&p és 5{‘&%%&&;?8 the purely in vitro
met hod or use, that IS one outsr de and in the absence

t. K
he fiesdB otk Beofe RGPl oyeoR I sk B AR meBuRfent, do not
mcluelleslme eﬂep«ufrphisamrg meeamppiar fecﬁrerarraﬂreeirrtiMnsrlbatpuoély irhgitro method or

s ST BB ETh bR, SBAREP) Pt SSRW brPranc,
thosé estedingrty wasrestaisarbdiniyig of a sampleds pisoanebmgassed are a preferred

I it I b
emb g FeE B BTG B BEH RWEEG. pr btei n A or protel n G
frombacteria), or it can be aptaners (that include
< doubl. t ded DNA
A bRRHR BaOG S seentcoabpE N BT, GaPes o PosRS (Bl as
seccﬂgé@g & t@rtrbgﬂdlbéléd piok yésiut ried@gi'rrﬁdrrﬁholéweb)at B\Gy@woeﬁé aantibody
e desire

rotein and.c be isol a
OISR GBS Or BIeH] 8 o PEER) O it e ABiRTers (hat include
douBl&sthnd et DRAGY ' sm Jel-dthinded hmmmere@nres @hacﬂrr@t@r@eaﬂd mdlecular
not specified erwise, is i.ntended to inc

targgss) V@fﬁm'ewr%n Sindinsapolypaptigesithatcanbe ﬁ@‘é?treij é° the desired
protéﬁ%h@ Qdh &8y eXHMIBA ZE 0@l RS t&RbinadrBEsroteirahe)! es,

singl e chain antibodies, or fragnments of any one or

nore of these forms that still recogni ze, especially
The §P9¥Ya?tefrﬁ Ug}ﬁ % %thé tRéE afééerrtydr%s%‘?é BNE ¥ nbt SisHcrRd otherwrse is
Y pref era di ssocl ation constant K
intergfed 10 inglusie al wwenqql@raéaratmoweef bispeaificoantibedies, humanized

antrt?t}d' dsl ciRfefc %/F)fgéo%ﬁé%b EMPfefch%Qr ﬁrtr%dleg’"@rfaa nfeRRs & if‘ﬂ r@r or more of

llant's an tyfosfne conprising fra rrents t
these rﬁwmscthatgstrdj mecagnizeoespestally shdw arteukistandialloer fully Selectlve) binding

affrn(tﬂfo @Eéf?ﬁlbgl)wrm 4 nggcract on %;rrwaﬁt k%lf % egr:rﬁ%eg more pr%fe dalq,ly of 10°®

ne conp
or Iowef estih mes@ preferiably clf 00 5 oplmtee)r ﬁRStmamd/omvarlayrtsdm‘fd/WetMroaS\e

comgg%ﬁ#‘ﬁfa@ge@ggéegre%ﬁwﬁgﬁg{geog% b%m &t Jo?)f&h%?oﬁaﬂ of preferably) primary

pri frar ructu
strudteteatrebd (epd.tpbpmhﬂyrasinanngamr)g)aapdors&er e trtrsr,r“ahirr;ody” refers
' nce, t hat

cop Sl 58 2o BURE B Dcie e B b RinS R PP B R o b o
spedifey (lcvﬂdrrﬁémmat hed/brr @imea shructa remmtad) epitoperoman gintipen)iamd
struceiuraﬂy def%ed as comprising an amino acid sequence that is recognized by a person
skilled in the art as being derived from the framework region of an immunoglobulin encoding
gene. Structurally, the simplest naturally occurring antibody (e.g. 19G) comprised four
polypeptide chains, two copies of heavy (H) chain and two copies of light (L) chain, all

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



gene. Structurally, the sinplest naturally occurring
anti body (e.g. 1gG conprised four pol ypeptide chains,
wo mwsaeees of heavy (H) chain and two copi es pET/EPD0$/052271
(L) chain, all covalently Iinked by disulfide bonds.
Specificity of binding to thé@0epitope is found in
thevariable (V) region of the Hand L chains. Regions
of the antibodies that are primarily structural are
vanéb%"{iﬁ)"i‘gﬁlorg & thewgn(ﬁ Ercﬂbmgrﬁéd?&%yof th& ahtisiRFe RS &e primarily
res, still binding fragments, nodifications or
strugjua| a,rgtqoogtganC a'ﬁheimmbg@@bodyt m@lgﬁesawggle@@tlaodles still binding
frag%ﬁﬁtgnﬂbalﬂ&ﬁt!oﬂé%ﬁjHErttvatIQ s &f fBSH Tifc@hikdp 3é r@Eombmant product,
imeric anti suc as a |ze ant 1 body.
or a hispedificiantibodu er bfmrr@np@ngvbﬂdcynwohrﬁm bumaoizeq aplikodyhAntibodies can
[
be atifcRinaRRHE E: ofof®in BB cqRRlaty OGRS HefTan be intact
immuzagiotalling denvedsranmd reamaltﬁ@urqamjmtteak&qumswndmnrbﬁ
t .
mmBRkRANS Phard) SitiodT ARG AAIBBoUMY. AR Y show a variety
of foenrsa (arigativies), ( rmlmhmgstfmrrg;(anfple/lEva(ms\ﬂHng ofiii asd Vyalodrshs), a dAB

fragr&ér?tﬁ?gﬁ]stﬁﬁg \135%% rifg?%)\}é ddﬁlrgg'o a ui%%ﬁ_%&&fs a]bsg), an
isolatsphqyngsten eatarityydetertréning regign (CGRR )0 Aal @REistifr@bf the V|, Vy, CL and

Ch1 é‘{'ﬁ%ﬁlﬁs%édn a%gq étﬁvayérgé%sme%%%?nsﬁn tgv%tr%é)bnf’sg%gneﬁs linked by a
disuffit@gnegy &t the hirgd réylom) ot well 43 id&u’fyle dysinatSitidie chaingatibodies
i ns.

(o 5 B6nt Sy W oGh S a5 i 5y g cocn

sequitnké Ohay 8188108 LBEE. SEM® BORCark Mécbnibisar ghcte sk dStg\tammg the variable

nce, al so be used SCA
regicroptdER G Rt BeveHATIEHES 0k PT ABNS VL Gr N 208 SNBeP R gilypeptide
linke? h@tuﬁgbthbhe Ré@bgrﬂﬂhg of ﬁa%gmnm eéﬂé%dﬂ?&\éénﬁ higdtAn&8ds @ (preferably
sui tabl e polyp é er linking them Recogni zin

spegiic, & dPnfald.ge ge&&st*‘%nq vl%mg pfqi%r@b{yh@%oq {ldior in each case
lowe(' st@é&ét%%%oﬁ&%ﬁ’d thh® for%n? otHéPQnJIQéLﬁE ?ri%éﬁtﬂﬁ %Q:Jaanle) binding with

d, nore preferab éﬁ"lo 00p-fold or in egch case
h»gh|a<ﬁwetv ejgs\smaaltslseﬂgﬂw ot Han Mase Peaigraginid yet more

pref%F?@?%‘s%r ] éa%%rﬂasé rbv?erst%'mé s g@bﬂw Wit bf mté?@st

di'ssocl ation constant of
nor e preferably 10 6 , yet nore preferably 10 8 or in

The 9 pmfﬁ@ﬁc?n hﬂW@ ge?éé&o?ﬁ&mrnes‘iﬁﬁggf %r‘? FRBLE ghhg%r‘?rf wherever used

eres nat 1 on e phosphoryl ation
mclLs!tr@tFLRS@f a aar!a?R&alet(herqaév @ Whbnes ahoves eta fragmeat Whgreof

con 53 S B o8 SR BRREELALY eSS BBY e, s
(at Imdf)antlalp) bosfp::anom gt ma; 2 grrapeariae) omatyrodineg camprigihgiragment thereof
vorl b B £ AL PSR B PR e o
mord@eiahirgoitepd, espibplcimssiealgchromatogriphy dr\Feist Padteinilapiicks,
oGS [y AT B0 O R, o5t 0k Fhensiona
electsHotédis bi é&#edta@léwmhmﬂé@mwélé%@aoqnﬂh% gel e!ectrophoresns

el ect rophor et h
(SDS PAGE), re\ore prelfe(%atg!ye y?rln ldﬁg’bremp%}lon wi h an f—jhgaf specr}nc 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 more such techniques,
followed by screening for phosphorylated FRS-2, a variant or fragment thereof for
determining the presence or the quantitative amount of phosphorylated (especially tyrosin



el ectrophoresis or especially sodi um dodecyl sul fate
pol yacryl am de gel el ectrophoresis (SDS-PAGE), nore
w@e@Baosks y by | munopreci pitation with an FRSPRI/EP2008/052271

speci fic biospecific recognition reagent, e.g. an

anti body or antibodies, nore2preferably a polycl onal

anti body, foll owed by SDS-PAGE, or by any appropriate

conmbi nation of two or nore such techni ques, followed

. £ ors ) .

pho%géﬁ%ﬁ@rﬁﬁg é\g%nap gr deq eér/r{r%%?li n &ﬁgg%t@?}éﬁcde‘ﬁ ('E)l%ntﬁqtg e FRS-2or
variant ahfragraenty witk aditeed Lmﬂaqglﬂsiscpfﬁm%catbwpe@iﬁg gggoghitipn reagent that

ecop 555 ARSI AL PR 7S o el oL 0 Rspfbosn
comprisegitbenein)wi th a (itsel f unl abel ed or | abel ed)
bi ospecific recognition reagent that recogni zes the

phosphorryl ated FRS-2, variant or fragnent (especially
“Parfidi psipficatipn'osears thehprieastc tviodoldi mpre priefarabiglan at least 5-fold, yet

rification’ t_.a. . tw-tel I
morE B oy B AP Pl Bl 8 P 8Ly i of s
a vardntloe aftagi@nt tleteof rombder@hgrandd selativelytto lobes pr@8int okiginally

entr.i hment of FRS-2, a variant or a fragnment thereof
preseQt I eSafnared relatively to other proteins
originally present in the sanple. Alternatively, a

bi ospecific recognition reagent recognizi FRS- 2
AterZp 0@ iesheting G- CRoBRT PR BrPOT R Fab2 Yt BnEbund to a
solid@upﬁ?lﬁ Q@fbhia@ﬁa I\géﬁx@?ne cﬁ'-egeaatidnﬂés'selv\é.gl a_mhLﬁﬁ-&bell patg), e.g.
oval ept or . adsor pti.on, caqntacted. wt i,u
covefRer By Ao aMBoed il uedlitirimiafc efriEdes Bp assessed
(e.g.Clidsub Yo BéIEl s@BPakd@en theamaomtdf pabspHopaaea¥épicRily tyrosine-
(esg/em al ld_'%/ t)ggosn nephosg]hor yl at e_d% FRS-2 bound be
phospBpwiaiehddR ¢ PRURY B8 Fetarminedray RIRPRECHIS rPeRayiian reagent capable of
reco%ﬁi@iﬁg la8d Mbelifg F%phbﬂﬂbté@ fRSaD ¥shadla IR MR PREtY o Ietbomprised
-RS- 2, especially phosphotyrosine conprised therein.
therejat al ternatively, a biospecific recognition reagent
specific for a phosphorylated formof FRS 2 ,

especiall'y for phosphotyrosine, may be bound to a
Yet @itﬂrmanglup@bp_ﬁp?@@erepgml I5eieagedsrpcifie i earhosahomy takecform of FRS-
2 efFREIRF ORIl AhiA e Bodr 3 GAESpRRGH HSF jhet Paragrap)
contacted yith tai roedivmangenrisipgibe FRStdtorkecangessed antithealilee FREe2 bound

- 2. The laheling..: ' .

e BB TPTE 2 A5 cEARFLLAP S Bacc B 8Eamnicp and el e
bours{deR®Li ¢ recognition nol ecul es that are capable to

bind to anti bodi es bound to their epitope, such as

| abel ed protein A, |abeled protein G | abel ed
The &beling step,dn each edmsl, ecbférablyloempeingés bioelbemoe fyrtheplabeled specific

recofgr%[iog rrtla%le%(u){é% ttr‘?aqtarer ggp')a%rl]e %fbiﬁcp {o' ?n?%b&%s %u}@% tlh'e# %pitope, such as
labeled protein A, labeled protein G, labeled streptavidin, labeled further antibodies e.g.

specific for the constant region of antibodies or the like.

In principle, also one-step determinations are possible, e.g. with biospecific recognition
reagents that are specific for phosphorylated forms of FRS-2, including variants or fragments

thereof, and allow to label and/or isolate it .



In principle, also one-step determi nations are
possible, e.g. with biospecific recognition reagents
wo bas/1esse3 speci fic for phosphoryl ated forns of PERBPDNS/052271
including variants or fragnments thereof, and allow to
| abel and/or isolate it .FurBer, it is also possible
to determ ne both the phosphorylated (e.g. by
bi ospecific recognition reagents binding only to the
Furtﬁ’é}oﬁ Pshﬂzgd/ E@és@cﬁe tPdtEImiRg BothtRe BRESPORNGAEY (&5 El@éﬁ@uflc
(e Iospecific recognition reagents binding only
recognlgorm fﬁﬂgééﬁﬂhw@lmgat)@!m tq ther ogphcrrvigteg forng apgdipe gnplps@horylated
forms o §" Fbiobaciie RSt ieabetis BroRRSrMS paogRated form) o
FRSt-zhu_n aeamplede.gi mcqr@m‘tn@btauetrpaggmqhanﬁmum obtain more detailed
. | .
nfor{ifgh abo iR by EERes By Sendies, PbBba T RO b quantifcaton.
possi bl e and thus part of the invention. Solid
The{%u %)ﬁs foﬁl\ r b%%%%g'fsrj ooe'?er?fﬁrﬁﬂé %eoéhogﬁéﬁ{ati?ﬂ\é%u an FRS-2 are
ereo rosi ne conprisvng Tragme ereo
posditde andthusqmﬁemﬂﬁp& tnsemton. may, for exanple, be pl asti c
or glass vessels or plates or nmulti-well plates
customary in cell and i munochem stry, or they may be
Solidreuposts o, reeogyutloni dgeatsadrl RR®Gea uand?lt/m—eratﬁrdmemasmel gomprising
f thetget¥ ?rg $ tortefabelﬂ ast |
raggPRpRER (% ' d B‘Q‘HP bR tAEsJaRY f3rSen ?tbr?e? astigRLalaps vessels or
plat@ﬂﬁ&htﬁlh-&teﬁl htgscdstamanyuh esluamed idasurtbiehemetryaboey arey be

b|n referably | abeled in a
rg@ &ngh‘l&:"s& orﬁéﬁ%& ﬁg’ A% ugation e.g. with a

perOX|dase such as horseradish perOX|dase t hus
to det er resence of
In thE et L6 GNE PeUBG R o SHeoilg SrRoSRon 'eaasnt fip further
labelc@apbLife FocogHifibn ADIdcBRC(lak ABfindd ibdﬂr}é%@tdeeldw)ftﬁﬁdmg to it is preferably
reagents, e.dg. u5|nﬂw;he Super Si gnal (r) West

Dur a
labelegiBAGHBOMAEIABIE ST CGEFSE*(“?%‘?]QS%Q érﬂem'%ars@esuch as
hors@fa%ﬁsﬁ%e%)@éé‘éhﬂﬂk%%!wmb '?& deteRﬁﬁEftl"?é ﬁresbllace é@%unﬂ peroxndase—

5, co rrsin | um nal an ennancer g
conwgﬁt%sqcpgn ion age Mﬁ‘ihnglSwniarﬁY Zﬁ%?HP'?ﬁr §ugh aamﬁcnem WiR @lyes or other

reag'é'ﬁ V"bélh% ﬂg‘(?‘!pde?g %HQW@W:? Eﬁﬁﬁb&g DLPfion Substrate detection

atas syste al act osi dase;

systemt(ﬁlem EmcejBMmegI@md@c %@HO@t Bip WRAe #0304 P, comprising luminal
ons SYSERRS 1 b, 5 SLEIRL g 304153 Sl ghReS, i
alkaki;hﬁymspgaiass éusmm thé phhmtqﬂe&Eiﬁa%BT sysfen), ath I&ngalauctqsldase with
malagle H% é ! ep dﬁgb@or{&cgg (”?’ﬁ%‘o‘g%) gﬂﬂﬁo elt%{)Sd%tE?oti% istoEneerase, with
yeash laln:spelcdehydrogelmgnwtth alphaeghperaphospiiate delgetioggnase, with triose
e
blotla&tré;btamdlasayeﬂem {tisobihe notyuati ¢o thelsiokpecifie recognition reagent),
chrogw_oé%ﬁ Iﬁ r fﬁﬂ%&é:%{)ﬁ@@l ?Iﬁﬁeé%gérg %?cl?#égrg P:‘églg@/ grn(l})r/h), bioluminescent or
cherhilumin€seanN®arkers, istitings fluorescein isothiocyanate, rhodamine, phycoerythrin,
phycocyanin, allophycocyanin, o-phthalaldehyde, fluorescamine or fluorescence-emitting
metal atoms such as europium or other lanthanides, or radioactive labels, or the like, in each
case allowing for known and especially standard detection reactions well known in the art,
thus allowing e.g. for enzyme-, color-, chemiluminescence-, fluorescence-, bioluminescence-
or radioactivity-based (e.qg. fluorescence) or other detection and quantification methods.



netal atons such as europium or other |anthanides, or
radi oactive | abels, or the like, in each case all ow ng
wo ososkosesy and especially standard detecti on rePe/EPDING052271
wel |l known in the art, thus allowing e.g. for enzyne-,
col or-, chemilum nescence-, RBuorescence-,
bi ol um nescenceor radi oactivity-based (e.g.
fluorescence) or other detection and quantification
nmet hods. Al ternatively, instead of directly |abeling a

bi ospecific recognition nolecule binding to o

Altemqggqjﬁomgteqi eidireriy @be@ng@pqoamcﬁmregogrytpqysmgl@cule binding to
ORI RS S A0 Ban S b ane AN A AREC R hgrept, futher labeled
blosamlimmomtm miokectiles,i suich ;asdataimarqt@ogmsmr baeterialproteins (e.g.
{
protB 2L hofein &) BaREFe: o 8EmliindBF Rl BeiRba T, 83, bind to
congibntgegians hamhg@eaccnarlddseeomimmetiiﬂc rec@goitinh madecules, e.g.
C t

ant\tchJDeﬁ é‘ég;dﬁtbou%d lsgg fg?&%ﬁ%ﬁyr g%‘#%@? Qéa{ﬂ% A% ) VaVHow for the
detemimatiore ofiedumdrantibddiescaf béd asett] aalid koo ieghe art. be used,

as is known in the art. Phosphoryl ated (especially

t yrosi ne- phosphoryl ated) FRS-2 can be specifically
Phosshiopy atie €els petialip tinosimes phdsphbryistedl HRS-2 caadegpetifioally recognized in

t bod h N .
eact 58y WG T dengnTion 208MP JrsneciOK Attt fhas g g specificaly
recoghizé €bhfofm it asiod riresry atrupoasipdved\dpitb et 6iRHrodpBdrylated FRS-2

or frfgé%ggtggl]t\qsﬁg erngq?%n(éo %h@@l?@@?&é@pggégﬁq%&& an%Bﬁésphotyrosme

antibdd&x0gni zi ng" or "recogni ze" preferably neans
specifically binding to, e.g. with the dissociation
constants indicated for biospecific recognition
"Re&:@ﬂmrg;” oA‘ru@Jgneéey pﬁéfer@mylrﬁém\%%@bmw@lmlﬁgwd Bt the
are or exanple, available comercially froma nunber
dlsse¢la%%ﬁ®é@ntsané'0§f@ptf@ml%snee&ﬂcmpgﬁ@pn@seratfs t he present
i nvention. For exanple, PY- 7El1 , PY-1B2, and PY20 are
nonocl onal nouse anti phosphot yrosi ne anti bodi es
A vagighyi of fstiehgspbaty mpinecantiBadies e éqr@gmp@pivallgble commercially from a

nuﬁsﬂtﬁg@@'\/{ dre u1t efi‘?rgtgéig?e?ﬁéd §hé %@ﬁf 1n¢/é}ﬁloﬁ1r F’Qteé@arﬁfple PY-

ers an finity-purif
7E1pRY yi820ad PP/a@ lore manoﬂmaime wnb@%@hgmtqsnwtlbzdlpsqavallable

fronﬁz\igﬁ%’d; ﬁa@rﬁrrbfo?@n&%‘) ﬁ%‘nfy)r @bl@ﬁalﬁrﬁr'ag%gé’csck%g @Pﬁg?ﬁé ffademark PY-
PLU|§oTMc ZymeH aﬂmos‘felma:y aﬁtsltyreuefmdu Ayl mynt taptlmfmspbqtyrcrsme
anti YfafknoyA%oé{éhﬁtlgﬁ?sap%%Wrg% ho%rtntg) Hm&ezﬁ{gﬁ Iggén El% Sfrom
Sigma (BicLauis IMahtAustheswpdret golydonad pboﬁphbtydmm astib@dmrma))eue raised in

a valByBL SEr T PRRIed Ing v RO Gt o e A method for
the preatu'ttmg of incmatiopalesiibldsphotyradineaanitibbdies anése;ape@nrﬂUJ&z Pat. No.
4,54{.’}24 SEe! keggqquvg}lc mte%géc@&erglg%gigh%? W‘ggqcﬁeo? b?almng and testing
of aﬁlﬁhiobmﬁtﬁﬁiméadtlwéﬂ (@spdatally 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



ant i phosphot yrosi ne anti bodi es, are hereby
i ncorporated by reference. For inmmunoprecipitation
w@oopaesss3 pol ycl onal or bispecific antibodi esp¢ChEPDOSIS2271
to two differrent epitopes on the antigen, especially
FRS-2) can be used (allowi ng24or the formationof |arge
anti body/ anti gen aggl onerates) are especially
preferred, for binding to a solid support, any of the
[ e
of |an'§05{er|{3§8& érg%gg%gp‘o\ﬁ%tréﬂéégfar’e%b@&élﬁ@feg%ﬁl f\€/|>|r ?derg eto a solid
SUpmﬂsgmbpfethe |antll@m@eqo¢reieéwat@@s\t rpafrfnenteprﬁétsmbahwngé‘éspec'a"y

tion conprises first (at |east
spe pa??{"glnﬁ%cma*&“?ﬁ%?@e o by preci pitating or

bi ndi ng, FRS-2, a variant thereof or a
In or(euﬂ}@fé?%ﬂn%'h tgg%tﬂéc{ ﬁ@%}g&& @tt%q% e%gﬁé/ﬁgfomgnses first (at least

Partlab/)fpeﬂﬁym tg. b$ ptefciRBating ormmcéag tI%Rs -2f a ganiant Bhereofdrem(unphospho-
wlat?@%éﬁ%pﬁ%&&tg@ Qoglo%'c?rsh%n? h H fhefof ?é?wyrﬁftﬂlll_%%_v?{iations re-

recogni zi
ferredrtd as hlémswbaelatafterg frolrea Biafbglczmsémpim ¢ bewm eix;&!(hldspeciﬁc recog-

oo FEREELI 885 o o T FASS, IR 4l v s

2x frbfmethe lbldsdedsiijp recogritivrdreapestpe gl by SDScRAGH], trmmnblhzeag;tha FRS-2x,

| f be | abel
e.9. by BlfihadPy BB Pl 1 GerBifits Lipn Wit samuIcb esfigpeponiior
reageht (WBRDONAY itsedf tﬂh@ﬁ@b@ raol taatath fuRBe2ubelmgpeactnl iy required, or un-

ovo R EARI 8L 0820 ol L SEEEn, DO S ctcsine, ana

the sfe%:w BibsPAdifib reBoghifich reag@d idhstsneady iabeledaeg) flitbér binding a la-
reagent_(the | abels and Iegbel ed

belefl BRUGRRI (HOTRRIEIGoTye PeR's Pa(gla?’e%sﬂgsp&ewﬂp fegpanition reagents

a fﬂa@fw%)ol e 4418efRABEVD)I 18 INESEdohE bidRpeEfiE tdco n.t.@ag@@ent bound to
may bound tyI) t he FRS-2x aﬁd dentifyin 9th bougd | abe

the ﬁﬁ%@fﬁé‘@ﬁﬂqetf"“fy&gdbﬁ|b9P@ﬁ1‘aP§‘§§&*RSPeqf %ecosﬂlt'e%rﬁa@@n&éféws it can be
seeﬁ/‘dvﬁéthé* or2b th%hV@k't&h pRYS |&€93é3b%&&||@ty?&bun@§mhawlated FRS-2x

tyrosi ne- phosphoryl ate RS-2x I's present in
is presanpinthesaspie. " t yr osi ne conprising fragnents" are
menti oned throughout this disclosure, they can be in
unphosphoryl at ed and/ or (preferabl y?\ i n phosphoryl ated
Wher@%tmosihmnmﬁsiegifrpgmnt%are maptanieddghrobploeutitiig disstpsure, they can
r : om st andard
be i m QF’gssuc 9%? #é?q‘?é&%?&bﬂy)ﬁ%&ﬁ%k%%&é&%gq r‘AT{Laboratory
l\/anual Col d Spring Harbor Laboratory, 1988; Coligan

lmmﬁv&? %gelta% Igg%ll a&%&%gla%d oﬁhérﬁ%ﬂg |oo d h\gréﬁ%an be deduced from

ast
stanﬂ/&nﬁhﬂﬂmsdc(hl\ésdﬂartnvoétoajj G\n&@mdmz\)oabomfdryduamwaﬁ.mold Spring Harbor

ekt r i scher Ver |
éﬁ%’%‘%ggg gﬁ?'Ga t@roe]n][ %Jﬂ%ﬁ%%nﬁ@l@ WIlgy Ir?tgr%%lence 1991;
E. Béﬁtnmdimlsg/bevé\/mehmden ((Misrdbielbigic MethSgsk 2" Ledition, Spektrum Akade-
. Akadem s Ver de] ber er
mischRe Ve, Eeleea batty. ¢ Flads lnlFigAssen Cratkel SRaigPheds.)
Gentechnische Methoden 2™ edition Spektrum Akademischer Verlag, Heidelberg/Berlin
1999) , all of which are preferably incorporated by reference herein.

A method or use, in a special embodiment according to the invention, may also comprise
comparing the (especially tyrosine) phosphorylation status of FRS-2 or a variant or a tyrosine
comprising fragment thereof from a biological patient sample with a previously determined



A nethod or use, in a special enbodi nent according to

the invention, may al so conprise conparing the
w@empacisat | y tyrosi ne) phosphoryl ation status pET/ERS0R052271

or a variant or a tyrosine conprising fragnment thereof

from a biological patient saBple with a previously

det erm nedrange in sanples obtained frompatients that

show no sensitivity to inhibition of signaling into

rang‘é’hl'\ SHmpRs btaidad fforh PYfAHE Eha@@ﬁév@ hofséﬁéﬁl\ﬁt@ttb Wﬁﬁtléﬂ"‘é\%lgnahng into

hows such sen3|t|V|t in order to de term ne whet
whmm?él RoSoh m\@ivﬁﬁ|3@ﬁ/°§erﬂUBatle§tsstDFﬁ‘$f@M’érﬂU°h éeﬂ‘{éh\%’én arder to de-

nm:er\ﬁl'\éthé(r‘ thy pBQ F&ﬁatloﬂ é?étgé ‘é émﬂc@ént% Sékﬁ]derkgsérﬁ‘tﬂtty towards in-

G- I's I'nvol ve

Pibion 6 SISORTGIoHT Pt FGF - Ri¥e pige: Theruahal e phesshpaiion ratio, the
high Pthb%ﬂ&&&ar{ubmﬂ tconrﬁf@corf%#@ﬁ@é é@gauhg t&Be g%ﬁé‘&é&d

SSi ocCl ants, where” mentione are
preferably neasured in phosphate buffered saline pH
. 7. 4.%hi I 1t
D|ssgofc€éix§§ c@%é&ﬂg n\pfgeeg gfégﬁéﬁg% aq?)e E%férg Vrrlméro]és%g%%lh dff‘\'ﬁg@é?& IEuffered
saling(pHy7 KQVhichldah ige mzare@@mwow Ag1 CKIFEEP&MCK of X PB$ can be prepared

by d%iéélgl‘n'g 898 Q'L 20 APPSR Ml Gnd 24 b lﬁ%ﬁ%@#& LSof distiled

wate?l @nd tOppidg luptto a6 L. The pHas ubBabat vﬂherRBlSteAi fol 1xH%ES itshould change

al ,.conc ntrat : 7 s R
to7.5: SR GRS Tegee et ox bl Nar g anasPo R iRR" 1y Fam Naci, 10
mM’Phbmltek@TrrN)KCl merkdr") refers to a biol ogical
nmol ecul e (here especially unphosphoryl ated or
phosphoryl ated FRS-2, or a variant or a tyrosine

As udasfetdoglinageih rtag e nt “biohearkef Jort« hﬁrKHr’E)Sa’ECSEtoamﬁbmglcal molecule

concentration h can t and carr.el at.ed
(herd BEReaBI BRROSEDRRI AP i FaSpBen Hed RS, 808 v o fidsine
com nngfisgméﬁtah@rebf) e g@@@mmrmromogaaitramgn iof tvpichbadilbeadetected
-Ris invol ved and/or that shows sensitivjt

and avrwa*aeﬁemoee@qwrh@q?émog eRseRinaissage gr diggrasf Sietesdat depends

on sigh8figTRIBIWKiEn 8-FGH-Rhs mvEive§ afd@BEthat §hm§§@%&ﬁi‘t¥10f alk®®cludes
It ke of FRS-2) that still allow to determ ne t

fragpRoispelipRbleicch bytRiptease tepiatanh(e.¢ Wiknpeitasgpecific protease) or the

like m@g’frﬁék %I?ﬂlowytb%lé?ﬁﬂne%e pﬁ%ﬁmﬂﬂatﬂm%i‘éh@'Oéspecnally comprise

her eo bi omar kers are fferentially present’in
phosph[yated tyg@ﬁlm@rqf RS2 ehd vaiRMt ﬂhecse@f Suehhomarksrs agpsdifferentially

presgﬁt lﬂ's\tji\ﬁégtﬁ é&e:rrl %%b?(&h&r@s %U@Lg’é bik e@for%l'iéla?@érb Ngsponsive to

or a variant ereof thereof iIs
lnhlhltmmmmmamlntsvawwmFé‘:FthOh adegarideerephtheresf is ingelved and patients

W o o PR Y b B e i vi 1y 1o

i nhi bition of signaling into which an FG--R or a

The \éﬂ%{éhf%ﬁt algcp%l% £ td kh bh ‘t)la &Ps Eo%%W%eﬁ%ﬂgltJ@emﬁbi&&épEsiggaling into

ermmnin eposp i'on status o
whichaani G- thbreymﬁanbiheeedfwmmlvmi comprisisg npahs dgrdetérmining the phos-

phor&ﬁgéﬁ gt% ecgtggé%%?% Ug@%é g{egc]re?f;pg%}&%%%iﬁgc%mprising fragment thereof,
espquiiip pheaing If@tneﬂqtﬁﬁﬁg Bhosphugtated)tmdrb @spexfialtyrtymstryerpjmspleorylated
FRS- é)rgp arlanf1 t%ereo?grng p trostmee Egrgpflsnrlwgnfrggn?erﬂ tlgeqr ffjl ina %rg?ognca?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-



bi omar ker for such sensitivity to inhibition. A kit
according to the invention can, for exanple, be a kit
wo oo0saessdwi ch i nmunoassay ( ELI SA) (i ncl udi ng seemwPming/052271
ELI SA or conpetitive ELISA), for fluorescence-based
i mmunoassays or for other in#@noassays or enzyne
i mmunoassays, such as Surface-enhanced | aser
desorption/ionization (SELDI)-based i munoassays,
assaf€ ot ﬁfr%t@r%%unbé@gé%’gf @t‘?éymetlﬁ'ﬁn%assays such as Surface-enhanced
I"'mmunohi st ochem st L;% I mmunof | uor escerice,
lasem@ﬁomtwnﬂm@?é@aysﬁ Ropaged ronuneass ALY, Neserathiots, imwprecmlta-
§ RRerh | Huh &14) Yndr -
o, Al B IR ARA a1 St munc
radiqroetrin essayERVIAD Thesopiosents and ingiedientase il fobssb assays are
t I -
knovﬂffn the taHaﬁnoaé kﬁé’t}(;o?dlhgg?/@aﬁe X n\{etnl't\ﬁré ?Q@?H%%r %ﬁ I?ﬁyért gno such compo
nentsqubrallew ttgldénta‘g thenphdashboryatiom btatus ofsanfelyS-2o apariant thereof ora
bi ochi ps adapted for the
tyrosg ‘gr?s" %?%Tgf{t%eerg& . from G phergen Bi osystens,
I nc (Frem)nt CA, USA), Packard Bi osci ence Co.

The E(ngg('npg E&BRNSMO&LE% Z% pnée I F?éﬁ%dagg@ fopg@ %aé’ﬁ;% o?%rotem e.g.

from@ipledrgan 8icsystemdeher § FbeﬂomtnClélSUSA&Z’EadRérﬁ Bid&zi&®debd T 7(®leriden,

oT. B8y 2015, ke e Oraroies CRIATAR URALBHBRPaEUppsala

Sweder@SwﬁEﬁﬁﬁe eqr ddsﬁneéa:mutJﬁ@ 225fe04ﬂh m?orgnmasl V8 63328, 209; WO
arian ereof or a tyrosine

00/5%%%@@?’51 %‘H gﬁ#ﬂent thereof - a bi osp)(;ci fic

recognition reagent capabl e of recognizing, especially

bi ndi n hosphoryl ated FRS-2, a vari ant Ju?
Pref%rapwaa%@ﬁt:cqr @%&hedémmpg CRPP{RR%T &F Aisaps for de &ring the
phodphesRitieh st 6 arl wms& BSarigfARseat dia @Fbsiﬂét wﬁmsmgma@nent

espéci ally _an anti phos hotyr05|ne ant i body
therggir @ W@eewampgnnmamﬁaenb?ﬁnab&so AEFRIANG: @Fp%q'alryebag@'ng to,

phos‘bﬂb hRd PRELS 'a%hbﬁﬂh@feo%r & R§gr%entath¥|%bf é&hgﬁiiﬁg ﬂzfi*éfe%biy

rosi ne CO rrsin ragnment thereof - a biospecif

phoapéew@awd).twnsme age@wagxafa@ Bhitbagly, metsogResialy an @newf&sabwrosme
antlb%fdg W%@g gﬂéffér%Bl Hadg ot 2 as@ MEAHsBE af l@&%tzﬁfmaﬂ’ guﬁflcatlon of

r sing tyrosine, and
an FR@efma ¥ayianttheegod obh ypsine tvr@pm%m@mmmﬁhe@agentblospecn‘" c

recogn"i‘i@gfle%lg?};tt%g‘égfgﬁfg&%éb&n?@gﬁ%‘f@%% of| hﬁ‘ rE& lteﬁﬁ "PRS-2, a

ereo
varia(qbtlwrmfaablayrqgmpmgdfa;owyisingmg&ne anunebelafmfl@enﬁiﬁ&ng said

bvosgéc%c re %r){tlo er& I?:Sggl% % y% @rq%hg &g%l:law Bﬁeﬂg'tg '#RS-2, a

f ecog cule
vanantetrmgenfzaea fmp&mt ttielrgoﬂmom@nslog m’ebrablyoppmphbndated) tyrosine. The

cosh A BRI SPECRIcl 5889805 BRERRPLAY < =
deﬂr&dfabaga&hét r’eb@grﬁzm‘ esp&niulllyiﬁmgo( thbdﬁqﬂipecmb adaaghition reagent capable

of recXgmzmg? eespéacual%/ bm to pﬁosphory?ateg H?%r 2, | aS vgr%l“rlr? Hwereof ora fragment

thereof comprising (phosphorylated) tyrosine, in a state where the latter is bound to phos-
phorylated FRS-2, a phosphorylated variant thereof or a fragment thereof comprising
phosphorylated tyrosine, that are labeled as described above, such as labeled protein A,
labeled protein G, labeled streptavidin, labeled further antibodies e.g. specific for the

constant region of antibodies or the like.



phoryl ated FRS-2, a phosphoryl ated variant thereof or
a fragnent thereof conprising phosphorylated tyrosine,
wo bas/1e4se3 | abel ed as descri bed above, such as pebebPmds/052271
protein A |abeled protein G |abeled streptavidin,
| abel ed further antibodies e2§. specific for the
constant region of antibodies or the |ike. Conpounds
al | ow ng for nodul ation, especially inhibition, of

Conﬁdolﬂ indHoP nWabféhoﬁ er%cugilﬂhh.&tMﬁféf naﬁlﬁ%rrﬁ&f/vhlcﬁ a FGFR or

I nNvo are especl al tors prerera
a varlarmtmrte@f i8 lm«wedharmqspe@eliy @sa@tﬂ@uoes pﬁe@élyeahlb@orsmmh may, for
exaﬁmﬁ@ tgé ggg%ts& Fnsthé ﬁt P c ogrggg A é)lém'a%nﬂgéﬁlgéd) antibodies,
fragmantsioercets smgle cé@wemt@bmysmrre@pe@alwmtw chegueal @gents, especially

inhib?tﬁ&e‘éi?ﬁehg of H%g@gﬁ%%e E\%l}ﬁ?nﬁ%ﬂ@#%: 8, V?lri] gg?&ofﬁ gﬁ%ﬁn%orporated by
refereete henetre ebpedally withgpgariddb fthe garopoundgdent produtie) falllng under the

clalﬁ%ﬁoqg%gégégﬁﬂ?Q { gr%%&nc'c}s rF ‘ongg tﬁ’é}gﬂr geg'ﬁcéih(aésr@camples) 3-(2,6-

e’ compoun s ment1 one
dtchmpceeJSf—dlmetHoyymseneb}anfﬁL[ef(t} ett3A-pipe fazin-1-yi)-phenylaminol-pyrimidin-4-y(}-1-

ey S SN VOB - BB e

the d@hsf, Ocﬂlésadcmltyfmbmttdmedh hWeOe006/08042EAqWHIch id )ncoqronated by

oSBT RUAES LB Aot LA B BTSSRI B cer o
clain®y, ni@t prefae®iythé ebmpo@sdzaaedtidngd \Mdrhmrsepgalflebltycastd’)@mples)

PO B S e ORO R B8 AR e TS e clims, or
espé%l%? infdrgishéy rnaﬁat@?ﬁﬂﬂs|5€758)3 91'3[2/ B 7s (cbiyobate@ by 2ferehice herein,

equ%tla,y?[\fgt%‘)rggéjrég%g@ g{%d I oauct @']:ga\:.\rlm Ieggfeeagl(?qrjstmore preferably the

compoUndi3: rﬁéﬁ.oﬁ@@&menh%péa%mp@é@&Mpﬁx) IPEf 186866 €J. IMEEOhem. 40:

regard to the final conpounds falling

cially with
229@13&& ®H8-cl ai ns, nore preferably the conpounds
defgﬂéatqm@eﬁ]dmﬁﬁ&ﬁ an@asm«sf ARk lspe@ficaANRE Sdrds P@%&@%’Sﬁnd ‘inclu-
: 2296-2303, 1997). Throughout the
de’ @réis\lﬂﬁati@nso@f taﬁwocd%fqr@xamptqﬂpgmﬁb@ag fanda cP@RTisgsheusually mean “in-
cludi rbgﬁnotqmﬁ'tée P@BH? nét'?ﬁ}ef;’?é@tp (Qﬂéjd?{%{r)m%%IG% offer Wifieties, addi-
tlveausuraboryenﬁwntegm OQSISUB@Snlg opu‘trasiéw ‘gonteineancrariatienstharasf, such as
“cont4) cfs cheo'?lfja(?lqn O uh ARG & tﬂg{t}\e%mpﬁﬂgntg%m’éatu TRk & {Nﬁﬁh thlS word is
adsl ives, cofponents, 1ntegers or s . 1n-cont
attribuded arerlinaiend"to Memnt@ne@nélheneépevpnse%oh camprising’ ls used where
apprgér%% %lgﬁ ?eas%'ﬁa%lé glﬁg ?:én 'b? ge%ﬁ@%ﬁﬁw cgﬁé”}\%\}s Eog‘a&r Eg\%lstmg of”.
attrlbuted are limted to those nentioned. Were

"compr.l se "conpriLsing"i. S r [ '
Any giBting 8P doftmerti SRiplerbfibsliR it Eepnt BRERSRRNE DB lfrfied not
mean @Ql“aﬂnﬁﬁs:mth@f theAsierereetiingatend) ioprictaetmaatieelpaffecting the patent-
.ref 3rences n t he,.present disclosure is not intended
ability and seape bt ﬁéqﬁeg’gg’bn that the referenced material is

prior art negatively affecting the patent

Description of the Figqures:

Fig. 1: FRS-2 tyrosine phosphorylation in the cell lines given in the figure. Exponentially
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



ability and scope of the invention. Description of the
Figures : Fig. 1. FRS-2 tyrosine phosphorylation in
wo besaedsks | i nes given in the figure. ExponentikdT/8P2008/052271
grow ng cells are |ysed (see Exanple 1) and total cell
| ysates are subjected to i nmdBoprecipitation with an
a- FRS-2 anti body foll owed by i munobl otting with
anti-pTyr anti body or-anti-FRS-2 antibody, or directly
antlsﬁ‘%v e%c%n%g%% logﬂ?l?%?l ﬁ%kég%%%pgo ‘i}hhg\%&f’:&*)&;@ E@ﬁ’%nﬁ HrR2Mhtibody given
in T&ﬂ@ﬂ (n Exaypple1PWB Fivivesternr Bioi(trig) dfi oimmenepredpitation.
Conpar ative anal ysis of FRS-2 phosphoryl ation
following treatnent with the FGF-R inhibitor PD1 73074
Fig. @i @bmbatative analgse oMERBEshasphdiyiatiph &lldyingriraareewith the FGF-R

f RT1 12 . with TKL25 53, .
8RBz (RUFRE L. s athedt ifptetonlt (ERA0F R Celkan g case of
RT 112 dhéth a1Ki25B/GHIRZB8 1 #hansino-Befliions 846 4-netihyil-tl siperazingip- 1H-
venginiiag ey uE2 TG noideXEE P ape HEBEHE M PR T-<The cel lines
indldégg@tﬁtéégk%é ér}asmlmreas@t'ypd»di@t pHU3 phbriyfatian Sspmefnhnﬁed by

- ant] bo 0

mmwc&rggw@aﬂoa Wi fé&%&%%@pt@g‘qyﬁg?%pdaw ziargblg@Sch\g{estern Blotting,
or bk SekSbIBN@SR A Hhttdoay tﬁétrdé%t@;ﬁhogﬁﬁ&ylam yr1 E@Sn ?RSZ Note:

protein often shows different electrophoretlc

FRSc4prolain eer 8ty STSRsThHBFYIRIOTESis roapilty SR cRVSaEEAY Passphorylation
on sé@r%/%@ﬁmké\’remﬁb’s eymm (L3 et aMN/lol @ell ho!| %99-7{2688). Inhib. 1 =

= 1nhibitor 1, In 7 =inhibitor 2

mhltnsmsb 'i"h’él ?ret'h‘})b‘t%@l PH3@E. d“’(’%)“)"—“ﬁPé‘ééer cancer cell
)JB%%dﬁrTéan(:@ce'rl |,lﬁ]3@ﬁd;er cancer cell line RT1 12 Fig. 3:

Conparative anal ysis of FRS-2 tyrosine phosphoryl ation
(B) uBleAdereancer ¢elldineRTSt1mul ati on: The bl adder cancer
cell lines RT1 12 and RT2 are stinmulated with
aFGF/ heparin (50 ng/m // 5 mg/mM), EGF (10 ng/m)
Fig. Bf egmpﬂa&v@@w%n%FR$ﬂdyrosmlema|pmrvlgtlorwpowmtl#factor

st!mé?g%g_@)g%%?%dg% c{-)rﬁ%y Ecélgl r{e@Lﬁﬁ@ a)nM?f %ﬁ; stlﬂwui%t %)W.lth aFGF/heparin
(50 ggtnl & Sargéml)yE6H (8hdaind} dfromp Roé& &l SyStgmat los., Mirneapolis, MN, USA; #
red. ERS:-2 tyrasi h I

236 R B0 AonllSRhs SRE P oh Pl e MO, UsA # 1882)

Cellaafel ly@'ﬂya:jndabfdl bgﬁeﬂn Wéste@rame Eﬁolot/éﬁedgFRSéﬁ tyopsinat ?Pmsdhms'latlon is
menti.oned in Ta e 1. Tot S S .

aetellFge PR FrmuBon appRasR el A ay el iveststt Blefiha, using

antibddidd ragritiond a5 PASARIKEX BRI . aiatd! beltllysates Eaénémrﬂmém for MAPK

g on o e R Ak sk P YRurE0  FBE 1

Exarﬁﬁl@nﬁ)' Bqubl am‘ABnFof\MﬁPﬁprotﬁhQé Fnloﬁmoreb |By=Western Blottlng wuth a-MAPK
| nunopreci pi tation, Unt ? INS = insuli

(MAPK in Table 1 in Example 1). WB = Western Blottmg P'= Immunoprecnpltatlon Untr. =

untreated, INS = insulin.

In Figures 1 to 3, referring to Table 1 in Example 1, antibody # sc-8318 from Santa Cruz is
used for immunoprecipitation when the Western Blot is done with the PTyr antibody, antibo-
dy # 05-502 is used for immunoprecipitation when the Western Blot is done with the anti-
FRS-2 antibody. The antibody to do the Western Biot for FRS-2 is #S¢-8318 from Santa

Cruz. “#” stands for catalogue number.



In Figures 1 to 3, referring to Table 1 in Exanple 1,
anti body # sc-83 18 from Santa Cruz is used for

WO povsnegeeci pi tati on when the Western Bl ot i s PONEP2W0$/052271
the PTyr antibody, antibo dy # 05-502 is used for
i mrunopr eci pitation when the29éstern Blot is done with
the anti- FRS-2 anti body. The anti body to do the
Western Blot for FRS-2 is #Sc-8318 from Santa Cruz.

Prefe#ed ShdBdinenfY o3RS MvaRHHH nunber. Preferred enbodi ments
of the tnvention In the tollow ng, sonme preferred

In therfplsings somedireferred iembedimesnts af the uentiomate meplianed — other
prefr&d @ﬁqbs@lgﬁﬂggfgnﬁsywenﬁaﬁbd SrovBERS baam@dgag @aghg ong or more

obt al ned acing one or nore terns
termmmlmrmmtm emybctdeﬂemts by eiefinitipnsegiverbaayemr in thet Ev@mples
Exanples. (Al) In one preferred enbodi nent, the
invention relates to a nethod of identification of
(A1)delohs prefared bohodinest, they invgntion retatks tata mathods:rﬁi;teinﬁﬁ(ta}ion of cells
{
that Eg@%/ Qéﬁ%@{}gp{ d?%&hfn %%pé&& lvmalrblﬁlgp] t%f g hg%@ flqu?) wf%i‘?%roblast
Growitvitdctar Recepiop (FFGIF-RJ od etvariantrthergot ib énvohesipbamprising determining the

profi@hiictsrdls bl CRRaR Suiefif (P Rhchiarrt M &for arpeine

combnﬁh@gagmbntstaarreb’elnasbabﬁogmaweaﬁplé as b@utalnkerefonsstmh\sany[tmoj to

oL S LSS, BESRRBILSL O, SRR Bl e

b.onmmrher preferred enbodi nent of the invention rel ates

to the nmethod according (A2), wherein a positive

findi ng of phosphorylation, especially of tyrosine, in
(A2)ARDtter Prefarrd@ emdbtinidne bemfe,unuelﬁnbﬂnﬁe\ab§m rBéthad according (A2),

modul at or ecj al | as i ndi
whefgin@ ppﬁlHYbelqu&ofoqh%gmhap qu§gaIB(mc%éy{ogmg1 'Br%% gﬁr a variant

theré‘a"fowtthe EB&drRE ostamHton( E%eo@ll}y%f F&EV %Ms@ﬂtastlﬁ@éﬁﬁfn that inhibition
i nvol ved can be effective to aff

ect the signaling
of sigagfisgiintp Whighca Fﬁfﬁ%ﬁ‘sﬁ GrewthdiastariRacgptor &5 %)(ﬁr H‘e‘fa”a”t thereof is
mvo%&chﬁ b8 %ﬁ@&h@% %ﬁ@ét tﬁé s,ltghsn (gnéé?;fgciéw td FﬁlhﬁﬁtQﬁe 5RnbiRy.
according t wher ei n
phosphoryl ation st at us of FRS— , a variant thereof or

(A3)‘%rto¥ﬁe9%'r§ rr@éi’ @?nf%aﬂe'ﬁg of theMeRtior %t@@fo fh@ rh&¥Bod according to (A2)

ol og I ncubation 1n the presence and
or Aer)ewlws@rtbe pbosmmrylatmntﬁtatuxe obFR8iZyAamariart thﬁfteéf Qia tyifosine com-
prnsnF{F] %gﬂ%ﬁﬁée?g%ﬁgﬁ% g %&;‘?H %ﬁ@ta@t,’ér ﬁmgﬁ%_?t& quapr\éﬁéﬁc%nénd the
absemce of es jravikiov ef signatidgiintd sihicktd Bibrajfiast I@eowmﬁantordieceptor (FGF-R)
or a}()’%ﬁ%ngl’ggeﬁggﬂg IcgrgPQrfe :1@%@%%{ l‘agﬂtﬂg c%lgghgﬂé}‘gsg%%ﬁgﬂ/?tg Administration
of thbenmmmacwmm a(find)ngAof arHilgtiorpofehe pheﬁbmmjatmme makeofastlhdacatlon that
i nvention rel 35)%5 to_the nmethod according to any one

Such,eSpalsVENg sy ik e\%@?%?ﬁ the term FG-R or variants

i ncl udes all those forns or variants

(A4) Another preferred embodiment of the invention relates to the method according to any
one of (A1) to (A3), 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 maore 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 %



of FG-R that still, active due to binding -
preferably with a dissociation constant of 1Q-3 or
waeteengses nore preferably of 10 5 or strongerPCyEP2008/052271
nore preferably of 10 7 or stronger - of one or nore
Fi brobl ast G owmh Factor, or3@referably
constitutionally active, are able to phosphoryl ate
FRS-2 to yield the phosphotyrosine formthereof, as
or m@?é@@ﬁt‘éa@%&e‘ﬁﬁréf@ra@@ a?"@ds@ BQ@PBPMSF@@EH&&%& F’\%gé/ Fre@&gbly 90 %
ri se, prefeérab by consi st of, a sequence that
or mp@ wlgntm Sﬁ’vbm@@ prefrrresedS Yrarmeorgridgndicalbvery prefeergad 8896 or more
ident8 éa%vhgﬁ E?m'pgt%r&tv}/lﬁ%ne c)/fEFIGFHRﬁ eF%quQf e 3 Y F%#’R4”Férs8ectlvely

enti ca stil nore re erre % or nore
and wtiermn thalterny EBY- Fpsemrrateea (IBRS %) & variangthedeattor @dyroginereomprising

fragr‘é%i}ﬁ@ér%gf Weit8e {F\%s??orﬁg%ﬁ%? -2 Gﬂ:chF%lﬂ arésgblgioegfng to FGF-R1, FGF-

espec Ive and ereint
R2, EGBRTI andborX GFR3, eypemlwﬁﬁ&awamarﬁs et ate 7G4 % g merenidentical, more

o380 BBy IS ISRty O G55 DR S5 B o o

identa-sRB maomel praferFéaatidlt 96 Shec mard ydeﬁﬂR%i denapietartest 3%t or mare

ol B3 5 PES A6 SRk W S K g s

about 90 % or nore identical, st|II nore preferred

(A3l 2 2 B BB Sl BB S 2ng o am
one bhereef Mhadonmmiglaweat pataiphairifying FRE-2, (aADriaftithiehesf or a
referred e vntlon elatest

tyro HIOPsing, f%ﬁrﬂﬂw rgﬂ{gr@ﬂgexbget@ A‘i"f'ntg % R/gssence or {heeamount of
phospPBBELSd, R pédiallyedsinePhobgthdrylatedivifhya Blgsﬁé%iﬁc?rec@gnmon reagent

variant thereof or at i ne [is
capaTRAIBFOGIRIG RERCTREOBH PTG ¥ PS5t O His ragment
therédTDatplcially phsspRbgFosint @fnprRe 8 etdraih] Whénélrosithee said blOSpeCIfIC

phosphoryl ated wth a bigspecific recognition rea
recogaiigrbleagapt Qr@cféghwz%@e&lﬂﬁﬁe%qaﬁlawm'%%iﬂ? mﬁwstﬁ%%d gapable of
bmdfﬁ% t6's arﬂlé%%mﬁé reRbgAitibh ?&@Eﬁtt is [dMRIR0dnd 18 BRRfiiSteled, thus allowing

rosi ne conprised therein, wherein either said

for dgte@gmgf t¥|ﬁ @hp@gj‘@@ﬂ@t@ﬁ derm ef e, gfrthg vagiantas of the fragment thereof.
bi ospecific recognition nolecule is adm nistered
capabl e of binding to said biospecific recognition

(A8)reathenpraferrecpmbedmentiof the inyentiorstetatesito thamethed efi/ky, wherein
thet{tﬁ%neg‘ﬁa?é:é ﬁioﬂf?éiéﬁt @:}%%B %)‘ ated formof FRS-2, of
ragmen

variang or o thereof. (A6) Anot her
preferred enbodi nent of the invention relates to the

B0 Rl e SIEER, O bUGRRRSPREI B HEFRRLA bbrin to oy
one eh@dz)itm@«ﬂ) wiiereinghospheatyrosinercematising FRS-Rea pietdphdtyrosine

com % b0 Bl Shnd o DGR s us
biomaskep lindidatige Vardeisthat ktmwsénsﬁw:tatqoﬂmoduila%ry respecnaally inhibition of

sonSRRERPA § EBTIREN & DR TP B it rers

involvedl ldnatpr%gabﬁgftﬁﬁ;briﬁdg/usxrﬁgﬁa biospesificodecsgritia feagentih the form of an
a Fi bropl a

antn@gﬁ%wogng ,a@gtyoqsﬁfgo getermme tﬁg prerseﬁceeC g,p ér%urgt o(f;:yro;me

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



i nvol ved, and preferably conprising using a

bi ospecific recognition reagent in the formof an
wanpdospiussphot yrosi ne anti body to deternm ne thePQI/EBBOZES2271

or amount of tyrosine phosphorylation in said FRS-2,

variant or fragment thereof.31A8) Another preferred

enbodi nent of the invention relates to the nethod

according to any one of (Al to A7) wherein the cells

FGFtﬁ%tggaﬁr?g §r%rbﬁétﬁ1 §héd>fraﬂa%ﬁfclen§%a€§@%ra%b kindependently of FGF-Rs,
i nhi"bi tion, R signaling are distinguished from

espegiailly Wherg Ehetq%l{s sm%ﬂweft@m@thmﬁweﬁ@quapeaﬂemm%esmc'a"y
conﬁﬁﬁﬁsﬁds)sh@g%sn bherES Livanshshére¥for PtykddMPEShPising fragment

G--1n endent, nore especially constitutive,
ther@ﬂfo@;ﬁﬂtmd,’BW&C@i'yéonﬂRsPBOSF&‘OVS&@tW@nt t hereof or a
tyrosine conprising fragment thereof, is found,
especially tyrosi ne phosphorylation.. (A9) Another
(A9)p4kreanfmf eeferadh embnélmenbbf thaénventiemtalates tathatreethod ageasding to any
one gﬁ Agl ﬂféé%?ér@ﬁl or yi:é’pf%fﬁ;sgﬁéék _ of ﬁgée%‘@gﬁ%tgélﬂ/ absence of
phosfeehatend twﬂrzsphm of ERS-@nof avariant abstmtyeosife FREpISingfragment

therfu V@U@ hs QUicBhoR LY HABIAR of PERCk SIcAdLJ BOLR RiddPbEREF R

signslingnsinbhig deyexgectedhi bi tor of FG--R signaling is not to
be expected. (Bl) Alternatively, the invention
preferably relates to a nmethod of using or the use of
(B1)M\mmamhelwdhatm\mntléresmbalyIrgdatebd)s pmodtiiod sf using or the use of phos-
I cat I n, ERS- of or. ro
phory e sswpr Ly e sPhatrasire) b Pirfion L PESEY 5 Bfiad h¥lst or a o
smecbeh'ip&_smg Ifr&@hﬁé&t heredf gaﬁd“@bbhﬂ:tk&% Ifmwdehsl, tge:‘n&:@d orgaTs that show hy-
especi a consti tu e F R signali.n
peragifre enarq g viRar N sl EOIT RONaRGLpRsEah atars featable
W|th<iﬁh|lﬂtovetﬁlbﬂ FoE-R &gdmzaﬁag@rédmhd LB ar@ﬁa@@eﬁsuvetd suchuethibitors, said
i nhi bitors, said netho use co rmnin
metiaREOT3ISESORIPESH JSHETHNS D Aretenes ChENTRe e S hah FRs2, i

a vaﬁéﬁt'tﬁé\’eof &1ah @fro8ine icBmpribing AagRRnEMBRIO FoRda Bro&@mgample with a
hereof from a’ bi ol ogi cal sanple with a bi ospecifi

blosp%fdfgrﬁicpgrmpq reageicapabla of recegnizieg phAsRNgRyosine in FRS -2, a positive
flndlﬁﬁ Gfsﬂ%bMFr‘?ﬁdtlﬁﬁ inditaiRFhgperdctR@stddetRily b8|‘?dtm§i|v@fy activated, FGF-R

osphorylation i1 ndicating hyperact Ive, especially
Slgné'@’rﬂst itutively activated, FG--R signaling (B2) Another
preferred enbodi nent of the invention relates to the
met hod according to (Blz further including, in order
(B2)tAnctftes torefgued kmbetlimenb et thednugstionrelaley imibetmrihodpecording to (B1),

furtﬂe?%%ﬁs'g}’ﬁ Jrﬁé’@o%nﬁg&@h :%:élbso(;r tEEMrg%%ﬁoﬂliw%g&i%nrtEgﬁénswe from

esponsive to I n tors of si _
such/\tﬂllsh)r assué@%r Rraansdhatare aon-responsivé ta iwhibitons| of signaling into which

%néﬁtetﬂé%ﬁpﬁ'lﬁ\folmowﬂﬁérﬁﬁ%% m?gfi{\%%ﬂé?ﬂ%&l&?on status in

a senc resente o
the ams@neé amglr'ttbdipa&sedcé)yf #FraphRitor ofesigrzatimgantedtdtm by FGFaR or a variant

ther%cgf g@%@rgaiﬁn mttHe tyﬁ%% 'g?s 'Pigc?sppaﬁrcyl %’88 %g—.atprgsence otf I;ﬁ 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 biological sample after incubation in the
presence and the absence of an inhibitor of signaling into which a Fibroblast Growth Factor



such responsi veness. (B3) Another preferred enbodi nent
of the invention relates to the nethod according to
w@ Bbg/1e1525 B2) , wherein the tyrosi ne phosphoryl p¢T/8P2008/052271
degree of FRS-2, of a variant thereof or of a tyrosine
conprising fragment thereof BA the biological sanple
after incubation in the presence and the absence of an
i nhibitor of signaling into which a Fibroblast Gowh
Recgﬁ&t @AREREBE B VakdrPtndRdofre %oMBér‘e@"?ﬁ oFcré? kRN Rells that are

onpared in order to identify I'ls that are

respp@@mwsadr@ntstra%mmfﬁh%tmshmob rwwe arigdingief pattigh or eoeiiednhibition
of thfetyﬁ r@%tlcﬂ'ﬁ”ﬁﬂdt A aYechHIBiFbRodpRBiyRitibh 08 t&ent d¥indication that

atron, that Is, a decrease in
sucfpmsmweyleas isda beiexpeetk@én as indication that such
responsi veness is to be expected. (B4) Another
preferred enbodi nent of the invention relates to the
(B4)rfertotieed peefemediemodimeahyf thadnventigrBijatesty B8)metive ae¢arding to any

one BF{BQ%{ @%ﬁ%ﬂ&h% ﬁ%tnaﬂ% &C\Hﬂgﬁé |ﬁ%bdésh§]rstﬁo£@foq§\s%r variants

active due to
of FEF R thaakitilly aviivierdus tdibisiing amrefanabziy)wﬂh ardissotialion Bomﬂtant of 10° or

strmﬁg& gl%er%rgfg%q%gfr f6 1 as?Jo}(nggrf yét%éreoﬁref%“%b%ggp{o gregtronger of one

ronger - ne or
or mieréoFiblubiest G@:MMHacEmpmmefemblspccB‘fsenJabthy active, are able to

oroGREBb L LB TFLn B ol R PREE BB Gl win an

antn;ﬂ-@ﬁp&ﬁtﬁyrbalhb antbddy, aﬁ\d &t b@hpﬂﬂh @tgfer@ﬁlymbnalst o actyequenmé that is

0 % 87 B b eEPP GETF BT =tV B5 1 B BB, Uel DBL L pBroferably
90 W@omormaentidia Btill fdre piefdrratDIRYRsraheedddntical vétyQrefeered 98 % or

morg (oAl hen SarpaisPot iy AP s i) " b AP B

respégm ed with one of FG--Rl , FGF-R2, FGF-R3 or

respectively % rein the termFRS-2
and WQ?F%E“ettﬁfé@ EBP-%r2 Vé‘"??? §F‘%‘?g°'b% R ﬁ%{“P?%@Qx@ﬁ@mem thereof

xncudE@'ErﬁﬁE forits (18 -DRaeéh dtRrard a@lia t& BPddo WHFCR 1 SEGFIRBIFSF-R3
able to bind to FG-R1, FG-- FGF- R3 and/ or FGF- R4

and/esh@EiR, legpegiglly S Rr%r?|VaH?%tSt”P?étar%7%°/°79r et idRpfical, more preferably
at leb%ed%bf:@‘f} % mﬁ&e%&f’tﬁéﬁpétym&te dr@@?&blﬁ?@d& 98%% % Rlor&Richitical, still

entl1 ca nmore preferab bout” 90 % or nore
morg §@fﬂrl’eﬁa$b0l1§95 % oripEe igeeticar, WGB’ @r@@neds% Yoasmargrigentical, to FRS-

20 o RS B s IR B et A RB VR oo e

a phosphotyrosine. (B5) Another preferred enbodi nent

BS)%OMS? gmgﬁ%gae?a ﬁifg §ﬁha%n%pﬁ%ﬁgﬁggt@@§g§&ggg ?{:%r?igg to any
one pUQEh) yo GBgl) FiRBising atdeashpartishepwiffing FRS-2, )Brmsriantsthereof ora

tyros&?gg&p‘éﬁs% Fr%ﬁ'ﬁ&ﬁ ?rl{z)erg&eg ﬁrgggtﬁwﬂﬂmgglﬁ% gFéEeﬂég Safr% amount of
phodpRBEyPosineninsaidFRS& 2] zmtand)Vanamt ean&at@/tymsmeecommnsmgsfraggnent

fr agrre nt. . o - o . .
thereof UsIng a biospecific 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

or of the fragment thereof.



t hereof using a biospecific recognition reagent

capabl e of recogni zi ng said phosphotyrosi ne, wherein
weRdaokao453ai d bi ospecific recognition reagent OPCHEP2008/052271

further biospecific recognition nolecul e capable of

bi nding to said biospecific Bécognition reagent is

| abel ed and is adm ni stered, thus allow ng for

detection of the phosphorylated formof FRS-2, of the
(B6)Vﬁ{dﬂ?é?tpr&5rr@<§ eHB@dtfrrTéﬁg Bﬁ% ihVeRlisPFe1atBSlo MRAHEBH of L%G), wherein

preferred enbodi ment of the invention relates tot
the pipsnasdicaecqapdipn regaant isran atichpeR B P$ine aptkastyni ti on

reagent is an anti phosphotyrosi ne anti body. (B7)

Anot her preferred enbodi nent of the invention relates
(B7tAnathes prefered eatb@élmﬁnh gf the inueptiomesiaes (BihF methpgaycording to any

one \gﬂgﬁ't@ éégg@ﬁ%gw ﬁgﬁggﬂ |g|n§r%§<r§e2f§8pos€fhotyrosme
compﬁsjsg)hanqnt treirexd ou:@mhossh\qtgroﬁmagmprlsmg dnagovent therand ib ased as
bioanr %(%1%& ve '?9\" C ?é ha? sﬁ sgr% ﬁg&%ﬁl%&%&%ﬁ}%ﬁ%w& Which a

vPon 6 it
Hbr@las/tzt@roﬁ&cfantorﬂéemptamﬁ GF(EF} dR)a \@riaat thareofistinvdiesds ahdipseferably

come%ﬁ% g§ ﬁ ?ﬂc?sggglﬁ% %c%ghﬁ[lo@%%%b? nqg% ﬁoérh?cg’ra% ar}uphosphotyrosme
antitsoalyite Ue@phmbyh@presenwon émuhwttobtyrdmum phosphotyéationdés eaidd-RS-2,

typosi ne phosphorylation in said FRS-2,

‘m”WEPfED@“SWﬂL?Eéﬁent thgreof. (éS) Anot her preferred

enmbodi nent of the invention relates to the nethod

ccording to,a n Bl B erein the cell,s

EO e e R B et RLE e B FRtpat (e eth6d aSoriig to any
one ofN(B hﬂy it l(Elw)M{r@Peuﬁm‘e &RIIs ltmtaalre Bénsitfve tg infdduigioh séep@challyp Mhibition, of

such cells erate in ende
PSR poRIg §oianaliecs aGyen dBIR hapgp Lt SeeRpgETIY of FGF-Rs,

espé‘cﬁ)é!@twrfe% FBE-inddpRpRER! Mopd e&pechily E&Rwtitutiva, Mﬂi’slpﬂﬁ Iatlon of FRS-2,
thereof or a tyrosine conprl Si ng fra msnt ereo

a vafignfibereabper YEISINE amRStsingef HRS§9TalS: toun (esg§°'a"y tyrosine

h ehigionpr ef erred enbodi nent of the invention rel ates

P Oém H}% net hod according to any one of (Bl) to (B8),
mhereln an absence of tyrosine phosphoryl ation of

(BQ)?\?&??Er rﬁ;?éfeﬁed’ @HP@HIH&E o%e%%fn&?fé‘ﬁe&%@rﬁétﬂgd according to any

hereof 1s taken as evidence In It1on

one of (BHGHo (B3 wherblnray Aysenne o GBinehoGbhegatien Of @Ram qfa variant or
ofa ('t_ﬁn%%gé %cgerﬁ? i f?ﬁ@‘ﬁéﬁqheégﬂlma@“%@ﬁde’%sftﬁaﬁ lrﬁ-ﬁllﬂ%cgm of FGF-R

rnvention relates to the net
signalingdrydamighibijoraefyf GMR signaliad js nad t¢ Ba @xpeatethpri si ng a)
contacting the biological sanple with a biospecific
recogni tion reagent capable of recognizing FRS-2 or a
(B10) dmictetr paaferaed gmbediment ofitbe iinvientiorf retajesta the meetbod aegrdding to any

0 ngl efdn i t phosphoryl ati on status of the
onepz/ oﬁ%@%‘t%rgﬁgwhot yrosi ne biospecific
a) contacting the biological sample with a biospecific 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
c) 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.



recognition reagent and c) correlating the
phosphoryl ation status to the sensitivity to
wo ndosho4seon of signaling into which a Fi brobl as¢T/©pm08/052271
Factor Receptor (FG--R) is involved and/or the
condition status and/or treaBdent efficacy.(Cl) A
further preferred enbodi nent of the invention rel ates
to a kit conprising a biospecific recognition reagent
C1f@?ur&m@}:{3%f&’fe@eﬁ496dlﬁ%t $f|?ﬁé FREnfIetdY B%Pﬁ?bérhﬁnsmg a biospecific
recogni tion reagent capab recogni zing a
recqsnttjgp heﬂg,emafow oRir @fvanmptlaer@pf #1d a bipgpecifin regpgrtiomreagent
[ f
capdtft BFlep o AE ' oH B3R LIRS orldl o eEnt f fByrosine
compgging i’ragmynfctéetesaf fmr us¢ isthe sdentifieatigniof celtsfeam artdological sample,

esp%ﬁ%ﬁgﬂ%ilér’] gr tﬁs%yggg\m@%hé) That og?ﬁﬁi\)eép %@E‘gh?%‘srpe‘&fally inhibition, of

signBlngeiptoorhi¢tr &FiRpblast Gnmwtfh Factor Bedaptdi (FGEaRpisiimiohgd, said kit

comgﬁ%[qg ,rr{e%hs gr |°§?1{H1{}L@<$ p%og&?ér% orgétgtds %:Fﬁiséljégg (/aﬁzg\t thereof

or aﬁyragne nbmphsangaﬁégmantahbneof inge mialogisahngantpia s biconarkémefor such
ensi tivit i n

sengif¥ity 38 IR kot o€ meBh B eGPy Bk eAth@iation status, o

buosbe@ﬁcpmoe_f;mﬁorr eageti dapableroeaeg:agmzmgmhﬂosméryramb@nnmf IFERS-2 or of

h | ated f FRS- t
a vapiaB o B WBHe CemRgsPe JaaRnt traet BnfabRiat Aftoghhotirosine
antlkﬁtﬁty) foh f@w homnmm@t@ﬁtdf fb@ltéyf}orﬁ @eéllsusrtissiled breorgans that are sensitive
enti1flcatl ro

to AR ERRTCAPATYBAST-d SEAETSBIINER B T aE BRIty Factor

Rec%?tbt FGH-RNis iAfolvdd) Baﬂnbﬂﬂ?:g Aéteriiningthé phbdprebliatdn status of an FRS-
wt h Factor Receptaor is involved

2, ofeyaliant KierRpione %FV(S‘%?}'F\%[&WBE‘?‘ frgqra%re}éh%fﬁogﬁsgq?@a"yz‘or Slowing to

dete%m@ H{/ﬁéﬂa%wltytd?ﬁ‘#nlf{ s?b’naﬁ’ﬁq fl‘ndr¥ re@ﬁé@@ly%ﬁ@trtuww&nvanon of the
fragmént thereof, especial | owi ng to determ ne
FGFRsignang vity of FGF-R si gnal i ng, rmre especial l'y
constitutive activation of the FG-R signaling. (C2)

Anot her preferred enbodi nent of the invention relates
(C2xAnathes reeferrad eotbadiment of Hirdnventian Jelatpe teihg Kittascording to claim (C1)

e RRISISHEE T FEQ oA ShoeBRRR B A 4 Brogictyaa fom o
FRS:% pb@;ﬁ amrta)a;hprr i tyepsineaepmeptisingfeaosent thereef is an antiphosphotyrosine

antn@&&&'aﬂ’)ﬁ‘?ﬁé’ﬁ%&é{é&% @?o@lg\ﬁén&%gé_{%ﬁ% ﬁ@@-d%roéf&&ft tereof.is a

RitTon reagen or a varian ereo
monaclnnaimlpotyaﬂonalrarmbbc}scl onal antibody. (C3) Another
preferred enbodi nent of the invention relates to the
kit according to (Cl) or (C2) conprising - as neans
(C3) Anvotioktpeeferrad ambbuimqmih ofthikanvention atates &t the kitfaceording to (C1) or

C2rPnsheig e et e iRy SPRLBGIER RIS bt R 2 -
varidra redvesf ovfa tyeeing toripniging éapeentiheyedd - BCblcrsg)et:lﬁc recognition reagent
cape%l?g g rlggg rllza}rtwge des%ecnal?y bxndi}w/g‘;Jl [ol pﬂct)spth%?yrlaet d F?-{S 3 a variant thereof or a
fragment thereof comprising (preferably phosphorylated) tyrosine, especially an antibody,
more especially an antiphosphotyrasine antibody; and in addition ~ as a means for at 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



fragnent thereof conprising (preferably

phosphoryl ated) tyrosine, especially an antibody, nore
wes@eaoskd y an anti phosphotyrosi ne anti body; apdi/EP2008/052271

addition - as a neans for at |east partial

purification of an FRS-2, a variant thereof or a

tyrosine conprising fragnent thereof - a biospecific

recogni tion reagent capabl e of recognizing, preferably
said xRN AR By Il ool o e oY RIS Shpb PRy 1 FRS 2.2
varigrd graredfyar adeagneend theseefciompsising phgapharyateddwgesine.

capabl e of recognizing, especially binding to, FRS-2,

a variant thereof or a fragnent thereof conprising
(D1 phutrrefened ¢mbpdipwint of thedyentipnreiates o @biaspedific recognition

n S [ .

readE e SRR 1 eochbid SHACBRIE Riftor cRksF2 B BP BTG or of o
tyroghe sphprigimafraghnéntrtherebf fleR3se2indhe afenbificadipn ahcellsr(especially from a

o e RE ) AR BISh Al S agion.

espeaiip lirehibitiart, @f sigpalinigahioywHictoaFbraaast @rowti FadtosReweptor (FGF-R) or

sensjtivity t dul at ion ecially inhibition, of .
2 vaBibereRtys miol <l r e 2B e JB I ey b ety e Sspeciaty
conéﬂﬁﬁ‘ﬁ??a@ﬁva(tiﬁﬁi?f RlGlFleR synig, ﬁméreth sl esd prieferably @bwgtises determining

speciall.y of cells.t show hyperactiv or e .
the GEBBLY AP SGHST! R LAt Voo (apmetkntedtiore ainding o
phoyﬂr}:@ryﬂaﬁmiiﬁm@s@s@heé Gﬁﬁbhl?dat@dm defFeEagsyZ Aelans MdliseasitiVig to said
ospharyl ati on status_of sa -2_0r varjant or. .

InnEOR RS RS PAREFIEST MOTHBIFLETaDY  the PIRGPBITiRGRBHERY PART! o use in the
identmba'tibﬁ_oﬂ@%@ﬁw@orﬂh_afaiwhampis re§pneivaltd iherstimehh@ith an inhibitor of

sensitivity to said inhibition can be expected. Mire
FGFoR siaBaMM-y, the biospecific recognition agent is for

use in the identification of a condition in a patient

that is responsive to the treatnment with an inhihitor
(D2)ghnqtigr_prefsTea gmorgimenbes thaieentieon miaeete e Kiognsgifigspgognition
reagdht AR dify RD19Ror' Bk M & ilshtiiB&idA I TBRCHhAt Show a hyFeractivity,

recognition reagent according to (D1) for use in'the
espeaiiiEnfi Gaindeperstent activatiem anore lespeciallyyaeensditutive agtivation of FGF-R
sign§ ecially an FG--independent activation, nore

especially a constitutive activation of FG-R

signaling. (D3) Another preferred enbodi nent of the

| | ] |- . g "
©3) A Pehch 0 SR bfrk ST BRARG) [hfied B ORTSskBA rocognton
reageapadvioading to ahyranefofi(BE) o (DY), odiickels phpalpié of ideatifgitgfeotyrsine

pho?p}gé@%% fc%rﬁ c\alfel‘irés‘:i-ﬂta Bgr?gn? %r%fﬁ? ﬁtt%l{g?@%%??%ggm@fggﬂ%nt thereof,

ereof, "nore prefrera
morea ptefgrably miidhyis @siaméplagephbiydhsing &tipoet a furt her
preferred enbodi nent of the invention relates to the
use of a biospecific recognition reagent capabl e of

(E1)Neet @dditzergefehres phoyingdne df fRBSnvntion eelates itaithe use of a biospecific
ecohblien e E e EE resRoSBled o 25 gt g2 rosine
comBBsih@ fragment thereof for the manufacture of a diagnostic for the identification of cells
from cells 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



fromcells or tissues that are sensitive to nodul ation
of signaling into which a Fi broblast G owth Factor
wRemsposes (FG--R) or a variant thereof is invoP@EHEP2008/052271
said identification conprising determning the
phosphoryl ation status of an3®GF-R substrate 2
(FRS-2), a variant thereof or a tyrosine conprising
fragnent thereof, wherein the biospecific
reagEﬁﬁQ 9ab4diOBr ﬁéﬁkﬁﬂﬁ? b%y%@ﬂ@@h@s&fo&%ﬂ%ﬁﬁ bf’ﬂ?ﬁtz a variant thereof
yrosi ne pho ated torm of , a variant
ora twﬁ@m@afsomrlswq svagmrﬁéh%r@ﬁb mase Regfermblyrasrntiphesriefyrosine antibody.
nore preferably an anti phosphotyrosi ne anti body. (E2)
Anot her preferred enbodi nent of the invention relates
(E2)tAmothiee praferred embadimgnt of thll)venﬁcm rejadiestol the ¢iae jageoprging to (E1), for
[
|den@§g{|§n é@@etlelﬁ g#h?}}é'hg\g?@%ﬁa%blw o eecgazl ah! Fﬁ# }f\d@Bendent activation,
more:esm—lmaﬂwalomestaowwe\mmvatmnoﬁ FIQE:Rng,magm@I i ng. (Fl) Yet
anot her preferred enbodi nent of the invention rel ates
to the use of a biospecific recognition reagent
(F1) dapaubcbtberqfrefeened@rrilbddirgemmbfhm'ovgdtiah eelateR3o He vsevofra binspecific

her h
recopior ok tiemPrP R o B oo T R oA el FoHor or 2
fragrhéht-therebbtoddendy celisarsefunfar e |Idem:ﬁcammf ofoconmmgds thatmodulate

r ent is,capapl e.of ent|f
AR SUBRkIy MABET P Rirsbrohecoaisoy ot REprus of igeniving 2
tyroslir}#f p”rﬁdsﬁﬁo@mﬁlﬂoﬁhw FRsa@rm.ahgmgmf o?: gl)bjrzﬂpé ﬁbmpahhg fragment

an ant ot in nti bo ot her

therg PR REgTe, Eﬂ@bgqﬁﬁ 6?3%8”‘?%%%%[:’8 Yrelates to the

use according to (F1), conprising conpari ng the

hosphoryl atjon degree of FRS-2, vari
(F2ROBeT RsteremLrmesaigent el dhe e saes to 1hhuSs sEenrdip to (F1),
comé&‘i‘ng Ebrﬁﬁ‘é?nrﬁrtﬁé? Sﬁ@sﬁbh@fylé?cldﬁn:{é‘gfbé STIARB-DO4 vaf arﬁ@FBt rosme

i gnal i ng decrease of the phosphorylatlon in
comm%ﬁww “’t‘?fé"f iRAhe pesance R inthemjeaice of aé@PWP 'ﬂmb"tor of FGF-
R si r%ﬁ?‘é,'af ¥ s‘étd?%e biBEpRb fyRtiSn il @%)prégénée oﬂﬁeﬁhﬂ@&bﬁ’iﬁdlcatmg cells

referred enbodi nent, the invention rel ates
usefuldn Iveatifying qt'@i@'n'ﬂ'?'b'inrﬁg cells that proliferat e
requi ring FGF i ndependent, especially constitutive,

FGF receptor acti vation for proliferation and are
(G1)xlespaiteinative preferricembesiment, thernyentipg fielriesdo @ method for identifying

cellsqgé‘gﬁrrblﬁ%ra% '%heﬁng nhp eehdﬁmls cg%lly ac%ﬂ%}%ﬁ% £ 12cbtor acti-

e absence
vatianrfbi ﬂmohferatlan dand apampbmwesmmlbltnom of ReF R eigpaling, gomarising
a) sqbf: éxﬁg f )}L(ﬂp%leg fcteﬁ)g orl %QEQ go Qg'?e\%lﬁ'ﬁgﬁ{he g gtrag&% ofgérn FGF-R

inhibitot gmbs pamllelcsamplesmrtge br@gnembf arhEGE & rdoeptor gdiikitor in the absence
fF'éz%npl es; c) determ ning the phosphoryl ation status of
0 S-2 in said sanples; and d) conparing the
b) atpb@a pbﬂbw pmﬁlfplhg FRE-PISsa varidnhthessofpl asyrbsiaatcenhprising fragment
t}? é npl es not
thereot from sai sample
c) determining the phosphorylation status of FRS-2 in said samples; and
d) comparing the phospharylation 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,



treated with the inhibitor, a decrease of
phosphorylation in the presence of an inhibitor

w0 nabsaetseg cel ls that are appropriate for i deptT/Epio08052271
i nhi bitors useful in the treatnent of a condition that
i ncl udes hyperactivity of FGBYR signaling, wherein the
determ nation of the phosphorylation status in step c)
t akes place by neans of a biospecific recognition

wheF@r@%@eté‘fﬁﬂ@Moﬁ ofthe %&Eh&%aﬂ@n Qa&%rlﬁ%té'bec) takes place by means of a
phosphoryl at ed form of ,_a variant thereof or

blOS@W'%feﬁég'ﬁHﬁFp'ﬁﬁgiﬂﬂgiapﬁ%lgWéfﬁent'fﬁ@gﬁivfosl?@r@%P@@P&Qﬂ fy’rm of FRS-

2, B e B P R % RO B means o

an antiphasehotywsimerantinedy. of usi ng or a use a biospecific
recognition reagent capabl e of recogni zing

phosphoryl ated FRS-2, a variant thereof or a tyrosine
(H1)\atpriughergrefeagtemboditeerd of {hefinventine relateatto firsethpd af asging or a

ose BRABRLARL B0 Mol e PERBRU ol ol s 2.
varig tsrbafroy ladyiosime soatpuising ffragR&n2theseof ot thetideritificatioin efrpotential

inhibgﬁofﬁy %fgll‘:(%lg-ﬁ cgeg)%g{j%rﬁgsp ’afirﬁq?%gﬁ@‘igiég glregé?ﬁw%nlwg%\?a% Q%ifi reagent the

phos;mrms,mmhwtaitm oﬁFRsm‘rpanariarg théreoflay fyeosife comprising fragment thereof,

vord DB 3o e i SRRy G 4 e

degieb@$ bh@dpﬂo@ﬂe\t@ﬁ in trei ragentg df baestaefmponad svithfthathe its ebsence, a

nni tor . .o e

deciERe Bithe PRESRPBAREEN T CPBdag R T Do SABE It FEmBARib PR nhivitor

of FGF-R depdridkyi ﬂgn@ngywmemah@bmsp@@mg/deab@dmﬁroremgeﬁt is capable of
oSl ne

ldenflf{yggrgewglosilr}aﬁareé@gtphérg% eoffBF g?g%y%, a3 \arigpt tggpeof or a%/rosme
comﬁﬂélh@hgglﬁbﬁ’ttthél‘é%f Peoraprdfedly-is ahidhtigiebhetyrdeiref tibedy.

enbodi nent of the invention relates to the nethod or
use according to Hl, wherein the biological sanple

H2Fﬂ%ﬂ$er$¥@f€ﬁé&bh%b8%en@§%@'nWe'nﬁor’F@fatBs 'tcm'\%nﬁ@tﬂeﬂ'br use according
activity, nore especially constitutive activij

t
to Hebereis the Riclqgigal sample ghpws hMFé‘?"aﬁtr‘Vé’v"e?ﬁpée'a@hﬁ@%rwp%deﬂt
actn@? hbfke é 83l Odhstifhiod Q&I\At? ofFGRIF ngnélfn gdi agnosing a

sease esponS| ve to treatnent with an i nhibitor of
FGF-R signaling, conprising identi fy| ng a

(1) RPM%F&E@E@Qm%B&me% 0 R? irkrenfidn Fél er ﬁ?nettw &YiagHosing a

rosine conprising ragnent In a
dxsease)te@gormve todreaitreerfitvgth an iphibitemef, F%Brmnﬁllnmecompnsmg identifying

a phogﬁﬂ: lggéhr?grnp{)ﬁ{% ablya (/%Jl‘(agﬁ tl@r@&f%r“t E@r@snné %?@?ggllf]g zragment

recog I on reagent cap recogni ng a
thermfmprbmlqgnal edmbl@rfmnmé plémsamwhafeuatheaderm‘}nng prefaraiply dakes place

with %fbxtgsrg)e)éﬁlg 2 o?'yg/ﬁgésél hpgaréarbgeggergé?qtn%%geﬁéyrgﬁgé) Jééradrhle lated form
of FRS-2, béa namdmj dhexecfarrdif adyrosiné tnprising fragmeetthiefaod,adsipenially an

anti&fos%ho'l%%%rng%tn |bor1tyy

(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



especi ally an FGF-independent activation, nore
especially a constitutive activation of FG-R
waee@sab4segy, in a biol ogical sanple taken from BCT/EP2008/052271
patient, which is preferably shown by identifying
t yr osi ne- phosphoryl ated FRS-38 a variant thereof or a
fragnent thereofconprising a tyrosine noiety,
especially also in the absence of EG- or other
comﬁﬁiihq Qttgﬁ6§m9fm éri d3petidMphis&th thb"éb@ér‘nceocff F_t@e opétﬁﬁﬁgétl%tors of
ow ng enbodi ment's, a show ng of
FGFIRSigPRbIY/| ati on preferably serves to i dent i fy cel l's
from biol ogi cal sanples that can be expected not to be
responsive to inhibition of FG--R signaling and thus
In algef tgwpre@egmg ang foltpwing epbedimestst 8 shawingpf taskdif phesrhorylation
I t
prefgléslg s%gf{a;‘é é!rn] ?'dse%w deﬁ%f@ﬁ'n%m’@éé‘%%n sﬁibsttHg{]‘cfﬁat?t ?uéﬁe%% not to be
respansivatsl ishibition oé BGMeR signaling and thudaldw, @.g.ofo iBamifRpatients having
d ;
conditHEHeNd Bl o fi¥ed Sl fn URARERRAZ By FHETRNE ARkt are not
responsivérendthus moh amdnwpe@traathpnawnbm mrhibiter o EGR-R gignaling and thus

to afﬁihﬁrﬁ%%%gé}nggﬁos%?é; oetrr%e[)mghfg%cﬁg{i&?é n \Wcﬁw&t&g %Iie on the

other hasgpespecaliy alleeng & ldéntﬁﬁﬁammsbh ¢he tFeGlTs & Holgoiabl sagnples taken

ronAREISALH Sl pleTEBEH sBhlb QR 590 BHEY o el 8 FoF or

othet BEHPER Signgliry dgtivaters) e(espec&ﬁ!by tymsdepsmx&phaiyllatnoaroe FRS 2, a variant

ther?q?fog% g E@aﬁ%ﬁ fP&‘H’B‘Hg aﬁ%ﬁ'é‘eﬁ?%évgn%@ gﬁpegﬁﬁy are responsive (a
bioldgital Sarhele )shbRingirinishbl tybsing phédphBrysat@ndh ltrregpreeéhddnfsan

_..can be cgnsj de to be ane eto reat
G 6 A GIMato" LECRR SOGAMI A1G 10s e CRERGe R 1 b aBipnable t
treattiect Mth aANKIGITRNESFaR cgridiling aé @rdghe i nvention that
relate to the positive identification of tyrosine
phosphorylation in FRS-2, a variant thereof or a

Most We%‘ﬂé@iearé %méfr\b%umsrﬁé 2605 dhg t e afentibi tHat bénaﬂeqs iti§edpositive
le in the absence of a nodul ator of FG--

dengioghian PHYroB BRaRdTy 12t PAERS Zea vATantiearag! PTarasiNg Gomprising
fragR BAVEIEGT, T §'b§H’k'3’dléel1 Qar‘?\ﬁfe' |H ‘tﬂé’at(s%nge oh%( ﬁﬁd@%ttérvdfltFlGFlR signaling,

constitutive actilvit shoul be accessib
espaail BNAGH 2sfthiF@reaRsy @m&lls ﬁ@pw EﬁErR signaling antiviy (e rhyperactivity

or cé}%tlgﬁ{?@ﬁ&tﬁﬂg\ﬁh)@ﬁél o B@%@%és%lb‘?é oelﬁI?leEBnB FEFFR S hhiRY)

treat ogl ca san'p romthe resp ctlve
patient will show that the patient has a di m nished
Whegeagxrlﬁﬁb%r &H%@]@%Xﬂeé‘% RS‘Yeog bgﬁe? ﬂ‘eéf%r 'aaEEnoﬁtQ%rtS%fe treated, a
-CcO ﬁ of dur ng

bsoldgroahtammie fromhihe respechiee patefnéwrlleadhom thabathe eatieridae \eediminished

sooBp BRI ol iER g1 FRELE B Lty D9 nBERbihgaamen

thersadiptieg freatmenh eThies plee prefarqabdiivatidbn. Wdweveh alsct Vied vérke, where an

s B B3R A L AR oo e
respbttd@rpaitient Wik sRoW treht thepatiehtladsn@mincreased 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.



Hi ghly preferred are the nmethods and conponents
presented in the exanples, as well as the antibodies
woreousiiesesl t herein for use in one of the i nventcmEP2008/052271
nmet hods or uses. The invention also relates to the
contents of the abstract whid® is therefore
i ncorporated here by reference. Exanples The foll ow ng
exanpl es serve to illustrate the invention w thout
The |Hv€hﬁdd"&isé tSates WPhe EHRTR IQ'r?| ab&TPaER QRICRGS M ?Heolﬂc@fﬂgrated
tern blot to distinguis osphorylation o
herabvr@éarenqe nes 1 Methods 1.1 CeII lines and cel |
culture conditions (ATCC. Anerican Type Culture
Col | ection, accessible via LGC Pronbchem GrbH,
Examplegat orstr. 5 1, Wesel, Germany or

e A M TSR 6o R e

Ger man CoI | ection of Mcroorganisns and Cell Cultures,
ExaithRUN iR bhe BRAMR MG Wit Biot RLHIBAoHish A Jﬁgn"i\d 48 of FRS-2 in
I TTOTTa €S T d0T T 5ST1EU 1T 1T UITI y
cell leadder carci noma, hi stoI ogi cal grade &, stage not
recorded (Masters et al., Cancer Res. 46: 3630- 6,
1986). Cells are obtained fromDSMZ ACC # 4 18. RT4:
1 hWetiwdsri nary bl adder transitional cell carcinoma
establ i shed froma recurrent bladder carcinona,
hi st ol ogi cal grade Gl, stage 12. (Masters et al. 1986,
1.1 | gell litdd and dedil dutureraanditives ned from ATCC # HTB- 2.

(TR BEE i Chlec o St War LG Raepothem Gmot,

Meré‘a%r%irn@ﬂWVeﬁl SG&maing dnhep abrofioaHemadtec. srh/;

oSG e L S o80SR 850 el ity - Borman
CO||é&uaH@eM|dr6@g§m§m§raah el dultRdsC BRAMBcIRsdig e )froma
primary der carcinoma, histol ogical grade
stage T3 (Masters et al. 1986, loc. cit.). CeIIs are
RT1 @@trﬁirﬁﬁ%rfﬁa%lé&&&tféngﬂ—gnallaeh'@&cﬂq%%a SBIABH e From & pnmary bladder

der transitional carci noma established fr

carcm@mr pistpiogigah gease Q%ﬁéam reqardqchiMasteraiet gk a%@@ Res. 46 3630-
6, 1%&%&?%]@% §B’Bt%§ Sfro‘?ﬁ 'MLZ/}4§6#4{830 cit). Cells are

al ne rom 3. The bl adder carci nona
cell lines are grovvn in MEM EBS (M ni num Essenti al

RT4%MM&E bggﬁﬁﬁé%ﬁﬁ@m l!tcﬁ) il Q?c%bhs’ﬁ%h?r‘%@z{‘é kecurrent bladder

zerl an supp enent e
carclngat histalegical grade G1, stage T2. (Masters et al. 1986, Joc. 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. 19886, /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.



(Amned # 5-1 OKOO-H), 1% MEM NEAA (MEM Non-essenti al

Amino Acid Solu tion) (Am nmed # 5-13K00-H), 1% Na-
w@yoosuesses (Am med # 5- 60F00-H) and 10% FCS ( G PCDEP2008/052271

Invitrogen AG Basel, Schweiz, # 10082-147). SUMb2:

human breast carcinoma cell BPne derived froma

pl eural effusion specinen froma breast cancer patient

(Ethier et al., Cancer Res. 56: 899-907, 1996; Forozan

HT19§7 &umanBirinady blé@%&%aﬁ%onéi%@ﬁ‘c%mo Eﬁf&fr@ﬁ\'é recurrent

line Is provid nes, Fried rlc esch
bladpgrsedreinema, Instologicakaade &4, siage ToUMsstare ket 8l 4985, R f.). Cells are

# 1-14F01-1) supplenented with 1%
T
°btdLg Ut am§n§b€#A§1ﬁr?e "5-10K00-H), 2% FCS (G bco #
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OPM2 and KMS11: human multiple myeloma (MM) cell lines derived from end-stage disease
patients. OPM2 cells are obtained from DSMZ ACC # 50.

KMS11 cells are provide by Dr. T Otsuki, Kawasaki Medical School, Okayama, Japan. Both
cell lines are reported to carry the t(4,14) translocation and express a mutated, constitutively
activated form of FGF-RS3. 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 into 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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1.3 FGF-R inhibitory compounds
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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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ek al ., 2002).
esults

2.1  FRS8-2is 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 lines 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 pl per well in the growth media given above. For RT112,
RT4 and SUM52 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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SD: Standard Deviation
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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, HT1197, 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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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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inhibitors, said method or use comprising determining the presence of phosphorylated
tyrasine in FRS-2, in a variant thereof or in a tyrosine comprising fragment thereof from a
biological sample with a biospecific recognition reagent capable of recognizing phospho-
tyrosine in FRS-2, a positive finding of phosphorylation indicating hyperactive, especially

constitutively activated, FGF-R signaling
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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.

11. The kit according to claim 10, 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 antiphos-
photyrosine 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 Receptor (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.

12. 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 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.
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13. 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 from a biological sample 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 phosphoryiation
status of an FGF-R substrate 2 (FRS-2), a variant thereof or a tyrosine comprising fragment

thereof.

14. The use according to claim 13, wherein the biospecific recognition reagent is capable of
identifying a tyrosine phosphorylated form of FRS-2, a variant thereof or a tyrosine compri-
sing fragment thereof, more preferably an antiphosphotyrosine antibody.

15. A method for identifying cells that proliferate requiring, especially constitutive, FGF
receptor activation for proliferation and are responsive to inhibition of FGF-R signaling,
comprising

a) subjecting a sample of isolated cells or tissue to a medium in the absence of an FGF-R
inhibitor and a parallel 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;

c) 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.

16. 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.

17. The method according to claim 16, wherein the identifying 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.



