FI BROBLAST GROMH FACTOR RECEPTOR-3 (FGFR-3) | NHI Bl TORS AND METHODS OF
TREATMENT This invention is in inmunol ogy and cancer treatnent. Mre

speci f i cavbyoindagozpr esent invention is directed to a humram/tseadbeuyo t hat

bi nds to human fibroblast growmh factor receptor 3 (FGFR-3) (SEQ ID NO 11).
FGFR i s al sov-k#own as CD333, ACH, CEK2, HSFGFR-3EX and JTK4. FGFR-3 has
been shown to be involved in the developnent of cancer, including nmultiple
myel oma, bl adder and urothelial cell carcinoma. FGF Iigand-receptor bi ndi ng
i nduces receptor dinerization and aut ophosphoryl ation, leading to
down-stream activation of effector nolecules. FGFR-3 signaling is capable

of regulatin oad range. of. cellular. actiyis Liferation
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cells with a growtfi"™8F &P v‘&‘lm“é APAHECGAEPHs MEhtFPBREs ™ o t unor

nal i gnancy. phubih ihenghhs EEER 3 Hasahwaitep) ia ﬁn&ﬁmmmnmahm&%hEGERwﬁ(lIIb) and
FGFR-3(11Jc). that res \_nquj‘ 1.he, |rd lgG|i ke
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Ant i - FGFR- 3 nantiil bﬁnglt a. tbhﬁthrbh@ﬁx‘mhb ngaﬁdcabmmﬂmnghhammdbe@modbmmh@s ed.
(Rauchenberq h e t g gt&: ‘ﬁ ‘STﬁﬁ %qut %Q%ngﬁ,g 8| 40% 38 194-205.)
Anti - FGFR- 3 %‘ﬁtﬁbd?é& PREECBT R P EPhoE 18 FpE Ena™ i forms of
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Cancer Res. 6280- 9 2006 May
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activation ckBHERInE Lgniaim mg; ..ﬂamdmﬂrﬁiﬂOlm!t‘MF@ERﬂ&dﬂﬁﬁlpﬁﬁﬂd\ dtonof growt h
have been disclosed. .(Tru i
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ef fects of cigplabt movihendghuanndsine onbtinatsiwnabhenkpyndyave been di scl osed.
(Deevi, D et al o, (MREEODA 1 Fhvo Ghecdims called FGFR-3(1Ib) and FGFR-3(11Ic)

that result from alternative exons encoding the third 1gG-like domain of FGFR-3. FGFR-

3 also has well docamented pugant forms dee to errors in DNA replication or transiation.
Given the active role of the FGFR-3 signaling pathway i a wide range of discases
wmchiding cancer, there is a need for a mechanism by which to regulate this pathway.

20 Anti-FGFR-3 amtibodies that block ligand inding have been disclosed.
{Rauchenberger, R. et al,, b Biol. Chem 2003 Ot 3; 278(401:38194-205 Anti-FGER-3
antibodics that bind to both wild type and mutant forms of FGFR-3 have been disclosed.
{Martinez-Torrecuadrada, 1., et al., Clin. Cancer Res. 2005 Sep 1:11{173:6280-9¢; Trudel
5., etal, Blood 2006 May 15 107{101:403%9-46.) Anti-FGEFR-3 anttbodics that inhibit

25  ligand mediated activation of FGFR-3 signaling, and inhibit FGFR-3-mediated tomor
zrowth have been disclosed. {Trudel S, et al, Blood 2006 May 15107(10):4039-46 )
Ant-FGFR-3 antibodies that enhance the anti-tumor effects of cisplatin when given as
combination therapy have been disclosed. (Deewy, D. et al,, AACR 2007 Oct. 21-24;
Wang, W, etal,, EORTC 2008 Oct. 22-26.)

30 However, there is a need in the wrt for an antibody antagonist that is capable of
one or more of the following: is highly specific to both sphice forms of FGFR-3, (FGFR-

31ty and FGFR-3(1H)), that internalizes FOFR-3 and that preferably also induces



Wang, W, et al., EORTC 2008 Cct. 22-26.) However, there is a need in the
art for an anti body antagoni st that is capable of one or nore of the

f ol | ow ngwoi2e1am4gizby specific to both splice forms of FEERUB20008GER 3( 1 Db)
and FGFR-3(111 c%), that internalizes FGFR-3 and that preferably also

i nducesdegr ag¢4$3%n of FGFR-3(111b) and FGFR-3(l11c) or nutant forns
thereof, and that enhances therapeutic efficacy and reverses

cheno-resi st ance when used in conbination with a cheno cyt ot oxi c agent.
Additionally, the antibody is preferably also active to nutant forns of
FGFR- 3, bl ocks FGF |igands from bi ndi ng to FGFR—3, i nhibits |igandi nduced

FGFR- 3 t E at ed tivities,
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about 1 x 10- f§< it rp‘ ql%‘Xb" {]" ‘r“g%"r%i’ f‘éﬁ%““éf‘ﬁ‘r“‘ém‘( %*“3‘5‘65“ QJ@F gr ably, the
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a CDRL1havi ng uence aving the

andd inhibits tumor growth i wiro and i vive.
15 The mvention relates to an isolated antibody that specifically binds to human
FGER-3(1Hb} and FGFR-3(1ic).

Preferably, the antibody is a buman antibody having a Ky of about 1 x 10-8 M or

less at room temperanere (20-259C).
Preferably, the antibody specifically binds to hwuan FGFR-3 domain 2 (SEQ 1D
20 NOI2).
Preferably, the antibody of the nvention that specifically binds to human FGFR~
3{HIb) and FGFR-3({Hc), comprising a CORHI having the sequence GYMFTSYGIS
{(SEQ I NO D), a CDRH2 having the sequence WVSTYNGDTNYAQKFQG (SEQ ID
NQ 2), a CDRH3 having the sequence VLGYYDSIDGYYYGMDV (SEQ IDNO 3), 4
25  CDRLY having the sequence GONNIGDKSVH (SEQ 1D NGO 4), a CDRLZ having the
sequence LDTERPS (SEQ 1D NO 3), and a CDRL3 having the sequence
QVWDSGSDHVY (SEQ 1D NO 6),
Preferably, the antibody may comyprise a variable heavy amino acid sequence of
EVQLVQSGAEVKKPGASYVRKVICKASGY MFTSYGISWVROQAPGQGLEWMGWYVS
30 TYNGDINYAQKFOGRVTVTITDTSTSTAYMELRSLRSEDTAVYYCARVLGYYDSI
DGYYYOMDVWGQGTTVTVSS (SEQ ID NG 7) and a variable Bght anvno acid



sequence LDTERPS (SEQ I D NO 5), and a CDRL3 havi ng the sequence QVWDSGSDHW
(SEQ ID NO 6). Preferably, the anti body nay conprise a vari abl e heavy am no
aci d sequeoce1dis®yQL VQSGAEVKKPGASVKVSCKASGYMFTSYGE SWREAPESRBWMEAS/S
TYNGDTNYAQ(FQSF\’\/T VTTDTSTSTAYMELRSLRSEDTAVYYCARVLGYYDSI DGYYYGVDVWGEQGTTVTVSS
(SEQ I D NO A-1&Hd a variable |ight am no aci dsequence of
QSVLTQPPSLSVAPGKTATFTCGGNNI GCDKSVHWY RQKPGQAPVLVMYLDTERP

SG PERVSGSNFGNTATLTI TRVEAGDEADYYCQUDSGSDHWFGGGTKLTVL G (SEQ I D NO 8).
Preferably, the anti body may conprise a variable heavy am no acid sequence
of EVQLVQSGAEVKKPGASVKVSCKASGYMFTSYGE SVWRQAPGQGLEWVGW/S

TYNGDTNYAQ(FW [ TDTSTSTAYMELRSLRSEDTAVYYCARVLGYYDSI DGYYYGVDVWGEQGTTVTVSS
(SEQ | D NO 754%P“d*vari abl e 1ight amino acid sequence of

QSVLTQPPSL SWIWMWWPH&W@WP\ LVMYLDTERP

e e RS RI R PSR RIR D T

bi ndi ng fraghes) WINOKe anti body Preferably, the anti body conprises a
ref erably,

heavy chain of SEQ chai
'he. ant i Body_conpPredy Tenaufy efyriai: SE8PisHes? Wieds N nR i Tenai - o
SEQ I D NO  I0QIov Q¥ FAERPGASHKNGUHE SEYAGIRNGIO v ks DG biodyiGWRE ant i body
may al so conqr,i LW ¥ SRAl Q- SEQ R NO - Q..and. two, i ght..chai ns of
SEh 1D Mo 0 LR R RSO I Bisd el e g BRaRy e e eEq T o
NO 9 and t Gt YyoMITHaGass 1ah TSEQ ( BB} NON(LD.or Rrsfablcalghyymitdigidant i body
conpri ses two heav chai ns of SEQID NO 9 and two |ight chains of SEQ ED
NO 10, or an'F&R 3- bi ndi ng fragnent of the antibody. The anti body nmay
conpri seia n;emmmﬂpsLﬁgAhﬂmmf—”ﬂ?@@&mﬁnﬂBﬁg\?xf‘.f.‘fagm@aw LVMYLDTERP
SGIPERMSGSNFONTATLTITRVEAGDREADYYCQVWDSGSDHVVEGGOTKLTVL
G(SEQID NGO 8).

The anttbody heavy constant region may be from homan IgG1, or an FGFR-3-

binding fragment of the antibody. Preferably, the antibody comprises a heavy chain of
15 SEQ D NO: 9 and a light chain of SEQ 1D NQ:; 10, Preferably, the antibody comprises a
heavy chain of SEQ 1D NO: Y and a light cham of SEQ 1D NQ: 16, or an FGFR-3-
hinding fragment of the antibody.
The antibody may alse comprise two heavy chains of SEQ 1D NO: 9 and two light
chains of SEQ I NGO, 10, The antthady may also comprise two heavy chains of SEQ 1D
20 N{x 9 and two light chains of SEQ H NO: 18, Preferably, the antibody comprises two
heavy chains of SEQ 1D NO: 9 and teo Hight chains of SEQ 1D NO: 16, or an FGER-3-
binding fragment of the antibody.
The antibody may comprise ¢ neutralizing human FGFR-3 binding fragment.
In a preforred aspect, the mvention 1s divected to an isolated antibody or a
25  fragment thereof, wherein sald amtibody competes for binding to the extraceibdar domain
of FOUFR-J in a competiion ELISA assay with a competing antibody, wherein said

competing antibody binds FGFR-3 with a Kpy of aboat T x 107 M or less at room

temperature (20-259C7),
The fnvention farther refates to an antibody that binds to mutant forms of FGFR-3.
30 The present invention refates to a pharmaceutical composition comprising the

antibody or fragment, and a pharmacautically acceptable carrier, diluent ov excipient,



In a preferred aspect, the invention is directed to an isolated anti body or
a fragnent thereof, wherein said anti body conpetes for binding to the
extracel Iwbapiodasesn of FGFR-3 in a conpetition ELI SA aPSayusS2e00io6ws40
conpeting antibody, wherein said conpeting antibody binds FGFR-3 with a KD
of about 1 x*1998 Mor less at roomtenperature (20-25C). The invention
further relates to an anti body that binds to nmutant fornms of FGFR-3. The
present invention relates to a pharmaceutical conposition conprising the
anti body or fragnent, and a pharnmaceutically acceptable carrier, diluent or
exci pi ent The present invention also relates to a product containing an

anti body or fragn nt and an adgltlona antéécancer gent for treat rrent in

conbi nation for SIMIFFAHBBIEC" BParst B ¥ CUERATIE a8 MOt HePaply .

anot her as pem anddditoeaali aﬁ%&ﬂktr@x@;mH‘d’te&aﬂthtbmd}miﬂmnﬁ)ﬁ agrendiatedud or use as a
medi canent. | n anot her a?g ct .,of the invention, the antibody or fragnent is
for use in tHEFTYAPRERTT 6F LHSEBY. 1 n anot her aspect of the invention, the
anti body or fragmt»rhmsmmed ta&nanmdiﬁﬁzamﬁﬁmyw‘lﬁm@mﬁh‘e t‘{@am},eh is bl adder or
mul tiple ny .y anot her t. of .th |nve N r

[t agnent 5 & TOBameH PREO e et o e S DGR hEPsalf s BRbt T8 agent
The anti bodyreotmchrdgaeat Imfmm heaqpmreﬁm (ms;nmy ibz&imdeﬁﬂ\mr%eﬁﬁﬂ is used

Si rmltaneousl)( S ﬁ f: é Q ﬁ\% %{ th Aan ef fective amount of
anot her agert® FEUE 8“%3 T Hth ”’j‘f'ﬁ 5P BHUNEYYESHEr i se a phar meceut i cal
conposition corrpm ;smmgg zapgmommﬁnmdnt@getchenbm bhiramphes medeutitcal |y

acceptabl e carri t L 2| hlff ic ingredients. The
vent ton ang 8 ofRRECBU AR h st Sepb At AR Sl ARED B T o

conpri si xg amlmuumrsﬁ:amaraxgmtmtdrd:iﬁnpﬁtm&mmi\ &ﬂp‘&:ﬁtfi@&ﬁls&t@ﬂﬁﬂﬂumi(l@ﬁ t he anti body
of the inven \( oma. | n anot her
aspect, the }“h‘vt (R “%‘H‘mfa %de%")({ {h'%f I“i?fdn Il:ht“ m‘é’t}m‘m P CH'(’:)n;r{“lan a patient
conpri si ng aﬁimnm@herﬁ angpnsmnmLdsansmgslaymp@eﬁaﬁ\aﬂhei \yl‘;h (mhlxsmquemmal ly an
effective anpunt sen nvention and anot her agent

to the patl enctgpmlzlzlﬁ mm%z Lm?ﬂ%lmml(?\ mPi,r ﬂg,npupuu ure Jn.nt Accordingly, the antibody
of the inventionTi amdmmmlmkhhatd ym@:h@xwfnmmglbamae:tcmta@nm(nf amgsisof FGFR- 3

and i ndufi\e dieh%mm umg,?n e pamn an L%E(.‘{nt En&aR QP t&u an(?lfbcéy oiyﬂpgl 1%1\' (:nglt UhRrs by
cancer may be bladder or multiple myeloma. In another aspect, the invention includes a
method of treating cancer in 3 patient comprising adnynistering sinntltancously,
separately, or sequentially an effective amount of the antibody of the present invention
and another agent to the patient. The other agent may be cisplatin.

20 Accordingty, the antibody of the Invention binds 1o naturally sccwgring and matant
forms of FGFR-3 and induce degradation of FGFR-3, are capable of imhibiting temaors by
acting upon the tunor cells as well as stromal components, have broad therapeatic value
1 freating cancer.

The term "antibody™ nchides immaenogiobulin molecoles comprising fowr

25  polypeptide chamns, two identical heavy (H) chains and two identical Heht chains (L),
interconnected by a disulfide bond. Individual chaing can fold ito domains having
stmilar sizes (1101235 amino acids) and structures, but different fimetions.

An "isolated antibody” is an antibody that (1) bas been partially, sebstanually, or
fully purified from a mixture of components; (2) has been wentified and separated andfor

30 recovered from a component of its natural enviromment; (3} is monoclonal; (4) 15 free of
other proteins from the same species; {3) is expressed by a cell from a ditferent species;

or {6} dovs not cocwr i nature, Contanunant components of #s natural covironment are



acting upon the tunmor cells as well as stromal conponents, have broad
therapeutic value in treating cancer. The term "anti body" i ncl udes
i mmunogl owol2or/a¥ei2ecul es conpri sing four pol ypepti de chacmalS2aosoeisdent i cal
heavy (H) chains and two identical |ight chains (L), interconnected by a
di sul fi de bowd$33indi vi dual chains can fold into domains having simlar
sizes ( 110-125 ami no acids) and structures, but different functions. An
"isolated anti body" is an antibody that® (1) has been partially,
substantially, or fully purified froma m xture of conponents; (2) has been
identified and separated and/or recover ed froma conponent of its natural
envi ronment §3?| :qréror_)ogc].orlaf]“;“ (e._\.4)d. free of other @) gt e sdfro the sane
speci es; (5)‘1‘%%5‘&?@?*3‘%%‘ YR & 1I"“F«*?‘?)“Hf%“ﬁﬁ‘?‘?“é?%‘?ﬁ‘b hREFELOHP 6) does
not occur i ml‘ﬂaﬁdﬂtf& enfort dhnand, aebapopentisicaus bt ﬁ}nﬂa{ﬁtumaiunamﬂtmﬁlI’ln’ent
aremateri al fer W th ti £.9r therapeutic uses for
the anti booy: MR sy e e e M AR GelbhiChABRE b, naceous or
non- pr ot ei naﬁﬁmdsr&oﬂﬁsﬁ)e@ m,ﬁxaﬂmxetsmloﬁ abs@hatediianit Wivodieswbael ude an
ant i body _t hat ih . i ed, an antibody that has been nade by
a hybri doma 8PS ‘Eﬁbm“@gﬂmlmﬁ? i m\?’“f“ro or a human antibody derived froma
transgenic rmuseh::l‘hen tmmremmmcbb&n‘aismt ubmdy‘,tessasmwsei@bahemim refers to
an anti bodyI ﬂ R *u}at_ Q‘n_‘of\‘subb tanti X
At bodi as. AL robERec Aa GBS Pst- el BRkE i g RATRARERE on are
substanti aI |cy§mpxﬂ@t@tthx€ﬁipuﬁmme:pt sfoemnipds sdebiie! mtmmlpbgmimmumiiyng mut at i ons
g;lt Irnbgg:’ GEOZIE-%HW'IW, lrﬂailonbél nl@%@d%b{rdnﬁdtm Q?Kélél \‘IK&XMéu IZH}E?[ pr{’lt mhg/f)goglm?lnglenl c
site (alxo m:mwr:lu&s aﬁi&tweibmramhh @pecﬁm bdpe)irecitdingaher: mnnﬁq ankipen@osiit:r ast to
g??;’gpteln?ngk? quk \n aw IY%%IFMCP[éblg P h(ﬁﬁfi?lélrbelﬁtu)n m{\{ {P Igﬁ.n¥§ t{()nl l galcﬂd ude
nonocl onal apdli cbxmzly amﬁaodj paemtzadmaga;msgma} ssinrigdost: Betie nnitodint dionictthe
ggt Ibglezg ggglgi%ﬁ‘ggaf’%.um dugrmu m,E, gﬁ|1n1lq% Clo Lﬁt ‘?‘S"é’grlf‘e*o“ﬁ%"‘“g pgf}[mel{{&k!l}(‘f{ he anti body
ant i bodi es, dardnihs:tnoti mtmxsg@e @mgsb(hmedma@d@ﬁ#imﬁlm@s e olthuretdr ofchof  t he
Doy P P TR o s DR B R bofi, use

and is not to be construed as requining prmluctmn of the antibody by any particular

method.
The teem "hanan antibody,” as used horein, includes antibodics having variable

and constant regions comresponding to buman germline immmunoglobulin sequences as

20 described in Kabat ot al., Chothia et al., and Magtin, supra. The human anstibody of the
wvention may inchade amine acid residhes not encoded by human germling
mmmmoglobudin sequences {e.g., mutations introduced by random or site-specific
mutagenesis in vitro or by somatic mutation in viva), for example in the
complementarity-determining regions (CDRs). The human antibody can have at least one

25  position replaced with an amino acid residue, e.g., an activity cohancing amino acid
residue which is not encoded by the human germline immunoglobulin sequence.
However, the term "human antibody,” as used herein, is not intended to inchude
antibodies i which CDR seqaences derived from the gernline of another mammalian
species, such as a mouse, have been grafted onto human framework sequences.

30 The phrase "recombinant human antibody” nclodes human antibodies that are
prepared, oxpressed, created or isolated by recombinant means, sach as antihodies

expressed using a recombinant expression vector transfected into a host cell, antibodies



and constant regions corresponding to human gernline i mmunogl obulin
sequences as described in Kabat et al., Chothia et al., and Martin, supra.
The hunarwenbismsgeof the invention may include am no aeCu/use@9@Esso not
encoded by human gernline inmunogl obulin sequences (e.g., nutations

i ntroduced 15y1§*‘arﬁdom or site-specific mutagenesis in vitro or by somatic
mutation in vivo), for exanple in the conplenmentarity-determ ning regions
(CDRs). The human antibody can have at 4 east one position replaced with an
am no acid residue, e.g., an activity enhancing am no acid residue which is
not encoded by the human gernline irmunogl obul in sequence However, the
term "human .a ) used ded t.0 i ncl ud

ot | bodi 5. i Y e DUt G BB gR Vet Peh EHERGE AR RS 57 ot ner
manmal i an speei z&&,m;ﬁﬂdhtﬁ&‘aﬁs"ﬁﬂtjﬁﬁhts;hﬁl\ﬁﬁlnﬁmﬁﬂui@hﬁt&teﬁ u@t’zltiﬁ)o(ht:ﬂ’mn fr amewor k
sequences. The phrase "re_c_:\o,y @ [ ‘g ¥l i q el

anti bodi es P S EPEIEHAIEY: O’e?g?te Qe © P%&‘&%‘a 81’”“% ‘I"é?é‘d“ reconbl nant
nmeans, such “ﬁﬁm@.ﬂmmbmdioéﬂn@xmﬁ&&‘ﬁd?slﬂ&bthgTH\i&&}@ﬂbLﬂ&]’a}th ex(pﬁies,ﬁuon vect or
transf ect ed i nto ﬁg g e boql es ik g d; om a i nant,

combi nat or i &l HuFER St ﬁb‘od‘;‘/“‘ﬁ’u b‘ a‘"r“i}? 4 a“lﬁ% Fest '3 3&3&% ‘f‘?“ i an ani mal
that is transzgﬁmm%fubﬁ adqumm\ i mrunogl obuI in genes, or antibodies prepared,
expressed, creat a nv.o splicing of
anan § mminogl obis G S St BN h TR e b 5

reconbi nant ahdineeneandstdodinges: dbveimval headdh & @nd m@hssﬁ antnsrégitdngcder i ved
from human n obuI| e ight .chain can conprise
one vari ablg‘ gﬁﬁﬁﬁq‘“ﬁplﬁmré\g ited sz» c{an%?%L’f EV" St Omm nlst *Ant domai n
(abbr evi &t edshidreadin i‘asmﬁm)lm fﬁtﬁedd boghihe chab&ase;mfm &ﬂﬁ}lida@;ﬁﬂ—leﬁ, aaimiemt her kappa
(K) light c 1)l aliy as used
herein, is Rn pmg%&““t %‘g? éj‘“d}e‘“'hb%]t%ﬁ \h’h ’“ﬁbT eh‘““ "é“%\e "q‘mp“""” ‘k'%ppa type

| i ght chai ns:aGaik) deamich (tzhlnmzitah%tmda?ﬁ i) ind@htﬁqezhmmen Wkhss ofhetvbealy chai n
gggeﬁg?ggcggp{ﬁﬁ)é ﬁ:é%%zvtém (,ons!«{m gmmu «Qg n}?lb(ltj)%gyi ?%t hné (L}?»ge'h C}ngllsitzl‘é éms?gg{ or,
domai ns ( CHigot:@kRgre GHB lofangk, QH&)’lnd M heitieps and € fusiet Ytﬁﬂslfhﬂmw gA, 1gDb,

Ingty:ogS'Su gdbd%'\fls o) Suﬁq&p}pﬁqﬁi andmldq%fy{t her subdi vided i nto subcl asses or

The present inventon includes antibodies of any of the aforementioned classes or
subclasses, Human lg€ is the preforred isotype for the antibody of the present mvention,
Three regions, called hvpervariable or CDRs, arce found in cach of VL and VR, which are
supporied by less variable regions called framework regions {abbreviated herein as FR).

20 Amino acids are assigned to a particdar CDR region or domain m accordance
with Kabat convention (Kabat, of al., Amn NY Acad. Sci. 190:382-93 (1971); Kabat, of
1., Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of
Health and Human Serviges, NIH Pubhcatmn No. Q13242 (19910 or Chothia convention
{C. Chothia and A.M. Lesk, J. Mol. Biol. 196 (4): 901-917 (1987}) or by Martin, (Martin,
25 AR Accessing the Kabat Astibody Sequence Database by Computer PROTEINS:
Structure, Function and Genetics, 25 (19963, 130-133)

Each VH and V1. is composed of three CDRs and fowr FRs, arvanged from amino-
termimus to carboxy-termings n the followmy order; FRI-CDRI-FR2-CDR2-FR3-
CDR3-FR4. The portion of an antibody consisting of VL and VH domains 15 designated

30 Fyv {(Fragment variable) and constitutes the antigen-binding site. Single chamn Fv {scFv) s
an antibody fragment containing a VL domain and a VH domain on one polypeptide

chain, wherem the N ferminus of one domam and the € terminus of the other domam are



1-2 and 1gG _4). The present invention includes antibodies of any of the
af orenenti oned cl asses or subclasses. Hunman IgGis the preferred isotype
for the awoi2bmdys@b t he present invention. Three regi on®CTABRIOM60840
hypervariabl e or CDRs, are found in each of VL and VH, which are supported
by I ess variabt¥€iregi ons called framework regions (abbreviated herein as
FR). Am no acids are assigned to a particular CDR region or domain in
accordance with Kabat convention (Kabat? et al., Ann. NY Acad. Sci.

190: 382-93 (1971); Kabat, et al., Sequences of Proteins of | mmnol ogical
Interest, Fifth Edition, U.S. Departrrent of Health and Human Services, NH

PubllcatlonNo 91-32 th| cnv hia and A M
Lesk, J. MoFUgi% “ﬁigé %“i)‘ ‘5‘90‘15* 9‘19?""1‘9% "ﬁ?@?‘t ih N WRrtin, ACR

Accessi ng t he/oMabiathvhnt ihody Sequence Dat abase by Corrput er PROTEI NS:
Structure, Function and Ge eg ié %30 133. ) Eac thrt\d VL is
conposed of t hr eb™ “EBRES G PO Tl PR BN TR P St SPIHEE o

car boxy-ter m‘musf‘ﬁmut\dﬂeq;fmhh&i\ovﬁuﬁ@mﬁﬁ{emmslaﬂ 1o q@DRH\ wERde COREeRR3- CDR3- FR4.
The pOI‘tIOI’lt 113”& «%%g orz 1% s;r 1bia 1e. ca gmmni% s deS|gnated_ Fv
(Fragnent® vart gy shd eonsts ‘t é“ REERET Gt b‘lnﬁP g%t e. Single chain
Fv (scFv) |sieaﬁmamtlrb@daymfimag:mﬁmc}o,mhaunh ag’ha;ﬁlhﬁdmm: xmxasmdmawMﬂ domai n on
one pol ypepti

Cerm nus of it Srnifmstiarn: B ePGeRetihy Seor B BRS-ERRRsP fLEebIE

U. S. Patent fNamest, 9«4:&:%?&11@ badndy fraincals canmlw\@l QBL@%é_ﬂcn(thﬂiS&m‘mmﬁxaj ))

Egﬁggﬁghfehgysot}sr??q glfﬂ% aﬁtﬁi}?‘ahéfdmu l\,([(;tmbmamih }Sult.{\ B«fnm?mn d’ﬁén‘t%ﬁ al o%t he

ose
ant i bodyza n@t:ﬂdeuxamysuth &gth‘ﬁ:ﬂtfoﬁrhﬁhwﬁ@ﬂﬁﬁ |1&e$oane$uikiﬁ| piekntd Ppamichearof t he
hyper vari abl e

[
speci fical | );mwgc s":dam ant%ggle} £F g& I m ?zt,{/)n? tgktﬂ ;Iﬁgl{ az\rlgzv\%lhnt gl £ 1s. such

fragnents nay(;mfmrhoéxxambtﬁ} pepodt sic znummezs@:n iheatthe FEabhit rc@;gmnths worvvt he

F(ab')2 fra the ntibody,fra ontain all six
conpl ement agllfm of i 1% é 1b0 ) 4:18){ mmbq% region to%téu ﬁalgn‘ﬁ %t“t“%t{)}r au m%\[“% hough
functi onal fmtagmmtslbmhctzaﬁ m\n@ ﬁﬁm&fﬁs'&hﬁaﬂi\ak lc mﬁicsaumﬁrmdv ecgnlems;; siguch as

three, fﬁur ﬁ\m Cl.hmgs 1%"};19&1&&%%1%%@1& or fi mg*u\ ggzrc%]; g ! ed fragments are
Fab (Fragment, antigen binding) refers to the fragments of the antibody consisting
of VL CL VH CH1 domains. Those generated following papain digestion simply are
referred to as Fab and do not retain the heavy chain binge region. Following pepsin
digestion, various Fabs retaming the beavy chain binge are generated. Those fragments
20 with the interchain disuifide bonds imtact are referred fo as Flab)2, while a single Fab'
results when the disulfide bonds are not retained. F{ab')2 fragments have highor avidity
for antigen that the monovalent Fab fragments.
Fe (Fragment erystallization) is the designation for the portion or fragment of an
antibody that comprises paived heavy chain constant domains. Inan lgQ antibody. for
25 example, the Fo comprises CH2 and CH3 domains, The Fe of an IgA or an IgM antibody
further comprises a CH4 domam. The Fe 1s associated with Fe receptor binding,
activation of complement-mediated cytotoxricity and antibody~dependent cellular-
evtotoxicity (ADCC). For amtibodies such as IgA and IgM, which are complexes of
mudtiple 1gG like proteins, complex formation recpures Fo constant domains.
30 The hinge region separates the Fab and Fo portions of the antibody, providing for
mobility of Fabg relative to each other and relative to Fe, as well ag including moltiple

disulfide bonds for covalont linkage of the two heavy chains,



single chain antibodies, or Fv fragnents. Mdrre preferred fragnents are

bi val ent. Single chain antibodi es are pol ypeptides that conprise at |east

t he vari awDeoroegd@n of the heavy chain of the anti body anu/ush@9weosi@bl e
region of the light chain, with or without an interconnecting |inker. Thus,
Fv fragnentéﬁéﬁhgrlse the entire antibody conbining site. These chai ns may
be produced in bacteria or in eukaryotic cells. Fab (Fragnent, antigen
binding) refers to the fragnents of thé‘antlbody consisting of VL CL VH CH
dormai ns. Those generated foll owi ng papain digestion sinply are referred to
as Fab and do not retain the heavy chain hinge region. Follow ng pepsin

di gestion, vario \Fabs et ai.ni n chai n, hi nge are | ener at ed.
Those fragnents Kﬁ?ﬁmiw ‘?Rf%&%ﬁglW“&ﬁ?ﬁf*?&g"58ﬁ&§“¥ P2t 3% referred to
as F(ab') 2, dd.\hixﬂil& s i@tiBedng | lenkahixitoes s kdcembdnen hivhen divbatlidsi slendoongls ar e not

retained. F(ah vi di t hat the
nonoval ent ﬁﬁBXiF é%%gﬁ?qmﬁ@“ﬁtﬁédhgﬂgwgVV%Pﬁ?ﬁ*&dé OH)“‘SEF%e desi gnati on
for the porUh@mwMEwkhaghﬁnﬁnﬂﬁdﬁﬁhﬁﬁ&ﬂh@d&mkhﬁhﬂ@@@@?Lﬁﬁ@ﬂ@&hmﬂﬂ heavy
chai n const ant bod a »Je C .conprises
G2 and. oo U iR VS PGS Livor S H B bty Conpr  ses
a CH4 domai reindBhevithally sidassgessat ed Wi th Fc receptor binding, activation of
conpl enent - nedi a ed % otoxicity .and.anti bo

cellularcytotOX|t s ' PTEST hﬁﬁﬁPbbﬁr%éggd%ggggif &“&%ﬁ3ﬂﬁ%f‘ﬁM|ch are
conpl exes oOfrcfimshd Mrlcm o g8 phikd kaeoﬁlh@ﬁmimg focongploaier izmmmhﬂ a0 nnm:&q uires Fc

const ant don%hn Nn“\ pmﬁ%§3 LP& se aratqs &Qe ‘ngw un Qﬂ tions of the
ant i body, prov Yo7 Ak P"ﬁdﬁ ¢ 1 other and

reIativeuxo:E@wnaxnmkﬂﬁkunmmwﬂmhudbﬁ@rﬁukﬁnmhalﬁhsmkﬁmde ‘DBendsgbdde i coval ent
| i nkage of e

i ncl udes, \_ m\ LVI\IP%IE m*i;i ?Ynnx? %ﬁlxt{mn mx in gﬁi@%&xd OF ta?(imolffjit l{' & L;g d’? bEs, Q{%urm‘n

ant i
antibodies dﬁmﬁﬂﬂbmdﬁmﬁmhmmﬁﬁr&ﬁtHbﬂdﬂbﬁmﬁmmmﬂﬁﬂmﬂ&MAdﬂﬁﬁb@dﬁﬂ&v di gestion

fragments, hiv é‘ nonoval ent fragments such as
Fab, S|ngle%“jg}ﬁp“ﬁPﬂbg§ihi“Sgﬁﬁgeﬁkhhuﬂmk %&tSCFV), si ngl e donai n

anti bodi es, nultnuah@mm»snmgbmanhmummanmnb@dmﬁs cardbhcabodbesificthispabddi es, and

the 11 ke, hat Bl adRepLLL S8 Lt el Se0s ol AILLBORY difbe present

invention is spe 1ClI t
antigen~-binding specificities or sites. Mult ﬁpu,thc amzbm,lms 1ave more than two

different antigen-binding specificitics or sites. Where an antibody has more than one
specificity, the recognized epiiopes can be associated with a single antigen or with more
than one antigen.

20 Specificity of the FGFR-3 antibodies can be deternuined based on affinity andfor
avidity. Affinity, represented by the equilibrium constant for the dissociation of an
antigen with an antibody (K}, measures the binding strength between an antigenic
determinant and an antihody-binding site. Avidity is the measuwre of the strength of
bindmg between an antibody with i antigen.  Avidity 15 related to both the affinuty

35 betweon go cpitope with its antigen binding site on the antibody, and the valence of the

antibody, which refers to the number of antigen binding sites of a particular epitope.
Antibodises typically bind with a dissociation constant (Kp) of about 1073 to about 10-1
modditers {e.g., Kp <100 M), Any Kp less than about 104 molfiter is generally
considered to indicate nonspecific binding—the lesser the value of the Kpy, the stronger

30 the binding strength between an antigenic deternunant and the antibody binding site.



refers to selective recognition of the antibody for a particular epitope of
an antigen. The antibody may exhi bit both species and nol ecul e sel ectivity,
or may beweebmomsoze with respect to nol ecul e only and biPau/uSe00BGHR4B of
nore than one species. The anti body of the invention may bind to human,
murine, rat,*d¥gland/ or rabbit FGFR-3. Preferably, the antibody binds to
human FGFR-3. Anti body formats have been devel oped that retain binding
specificity but that also have other chhracteristics. An antibody of the
present invention, for exanple, can be nonospecific, bispecif c or

mul tispecific. Bispecific antibodies (BsAbs) are antibodies that have two
di fferent antigen-binding specifjcities.or sites. Nltjspecitic antibodies
nave nore ¢ han L TR PRREN TGt BE dGrHE SR e T B sk e os. Wher o
an anti body has nore an.anre specificity...the recognized epitopes can be
associ at ed J%%H“@P%?ﬁé éqgﬁggagﬁwﬁpmﬁfPﬁxﬁ%%%(?L§%9%n§¥gﬂf§ﬁgﬁ? Specificity
of the FGFRZ.raatil bodi e 16aN\De 1det8% MoRgsrRanedban afifil hiv ¥ 1@ndiQr
avidity. Affinity, represented by the equilibriumconstant for the
dissociatioﬂ“@k*éﬁmﬁhtigen with an antibody (Krj)), neasures the binding

st rengt h shetm@en : WindRt LERMG of 8EEKIINNADLuRRA afmalhk POER-Dighdi ng site.
Avidity is the neasure of the strength of binding between an antibody wth
its antigen.¥*¥g¥dity is related to both the affinity between an epitope
with its antigen bindifig site on the ant1body, ggighthe val ence of the

anti body, which refers 5‘#{{1’1’]:{%’}!‘{1‘: ey ofrantTgen-bragdrng—s tes of a
particul ar epitope. Anti-bodi-es-1ybiC: = ‘ bci ation const ant
(KD ) of about 10- 5 |torasBufCiB=" 1 chol ) litersdterd!. KD k100 M. Any KD

| ess than about 10- nol MurteFGFB-3g@heral |y considered to (ndicate

nonspeci fic binding-the&he&séﬁFRh@HMalqk of the(KP!¢ the stronger the

bi ndi ng strength bet we&f an ant i geni ¢ det er m nant and the anti body bindi ng
site.ln certain aspects, the antjbody of the inventiogn binds to FGFR-3 with
a KD of pref er abffycctiiBaredty trgutippdy ot fhe gecsenpp et efearadbl ys afoutt 1 x 10- M
or less, nore pnefer@R%, about 1x 1Q; 10 M or Ieﬁg, and nost ﬁ[ﬂferably
about 1 x 10P >4 B dd3abogel’ 1AW M et bitx [FabMeerbog; i HY &Y' i nities
of Antibgdy l.4g NYNBE-1and, MEine FEFRA splice variants.

As used herein, the torms "blocks binding” and "inhibits binding, * used

wterchangeably, sefer to blocking/inhibition of binding of a cytokine to is receptor,
resulting in complete or partial inhibition or reduction of a biological function of the
evtokinefreceptor signal pathway. Blocking/inhibition of binding of FGF to FGFR-3 i

15  assessed by mcasuring the complete or partial infubition or reduction of one or more in
vitro of In vive indicators of FGE activity such as, receptor binding, an mhibitory effect
on cell growth, chemotaxis, apoptosis, mtraceliular protein phosphorvlation, or signal
transduction. The ability to block the binding FGF to FOFR-3 may be measured by
ELISA as described herein., The antibody of the invention is an antagonsst that blocks the

20 FGER-3 receptor in higand-induced activation i live cells. Binding assays can be camied
oul using a variety of methods known i the art, nclading, but not limited o, ELISA. As
used herein, “competes for binding” refers to the situation m which an antibody reduces
binding or siznaling by at least about 20%, 30%, 50%, 70% or 90% as measwred by a
technique available in the wi, ¢.g., competition ELISA or Kp measurement with

25  BlAcore, butis not intended o completely climinate binding.

The heavy chamn aminoe acid sequence is desenbed in SEQ HI NGO, 9. The light

chain amino acid seqaence is described in SEQ IR NO. 100 In another aspect, the



In certain aspects, the antibody of the present invention preferably has a
KD of about 5.0 x 10-10 Mto about 1.5 x 10-11 M about 1.0 x 10-10 Mto
about 1. 0w® 2001048028 M or about 1.5 x 10- 1 1 Mto about PCTAIS200006@B&0 M As
used herein, the terns "bl ocks binding"” and "inhibits binding, " used
|nterchangeéﬁﬂyﬁlrefer to bl ocking/inhibition of binding of a cytokine to
its receptor, resulting in conplete or partial inhibition or reduction of a
bi ol ogi cal function of the cytokine/redptor signal pathway.

Bl ocki ng/inhibition of binding of FG-F to FGFR-3 is assessed by neasuring
the conplete or partial inhibition or reduction of one or nore in vitro or

in vivo indicatars.of FG- activit ch as, .receptor di ng,. an inhibitory
e foct o calTogy SHOR ™ SHEBELRE oo ipBE B Tt RsaPPBrsP o ot ef n
phosphor yl atdcmﬂmnmnuszk@mafmbmaﬁsfﬁhm&‘hbmf Aheodbility to bl ock the binding

FGF to FGFR- 3 d ed .h Th ti bod f
The | ovont 10w orae SRR oY Tt os IRe MRS R Shgudals, antt bodv o

l'i gand- indueeﬂmaﬁhnwahAQMmhnnwbuﬁh@éhhﬁntumdmngma§&aw3m§amubﬁnmarried out
using a var ) r -~ but . n imted to,
o) Sa - ad ude BT AT SRREE A 9pt D mdblandd Pt Rt B, on i n

whi ch an an&hbmdym&éﬁmnasebnndmngka&ﬂ&ugn&hkﬂgmbﬁmahmkaamﬁmabmut 20% 30%
50% 70% or ,90% a technl the t, e.g.
conpetition1@UP€%‘8P”R%%H§5§U%%n§ﬁi‘ﬁf ”%? Xoréﬁpﬁfg ?? Qoﬁg§ntended to
conpl etel y elb$9sinéhe wby kdd fagdanThaemtmeamyl zfshabmranmbmatams df iseduenc@ai S

idﬁs (érEllee([j) | N 3 Rgu ]:Phﬁ nOéftlg e t&{, i} Lnil&,glt iﬂl‘l‘%&ﬁlg}éﬁn l’igﬁw&lﬁv ‘ﬂ_%fzt,l'} fﬁ\éﬂl Igh(vi{}? %LI‘&IK\?‘ ﬂ:z C:’)lnged
two, three, aﬁmum,md& hepundlat ﬁdx !haumr yostanpl eemmmam Irdetoes ek nglueedgi ons  of

any one of the §epki|nvent|on

R
al so |ncIudé%“?ﬁa%éC?“”ﬁWﬁt%ﬁ”§ﬁﬁ§&T§% &ééf%¥|§t|§“§w Ve beerti nproved by
di rect mnut atBiein {19921 II6 RS B6). &i&mﬁmtymmmhupmﬁd@ﬂxﬁphagegdmaphgygn@r chain

égg ];_:’I:j?gr ?d}{l%hﬂlt Y }(?}I:] zcéii Szgl g%é\naugll&;}&yﬁ ) ean é)rxl*?;ﬁw&n ﬁg i mu%%tm SiT ﬁm n@ff,\]g Iulgli{g (\%\.i t gls'lt ating
havi ng t he desiired:tahdridct Biol. .35 ¢E®ENe. g., Yang et al . ) Bi ol
254: 392-403 (199 ando i,ndi vi dual Fresi

conblnatﬁbns of §%§EX§£§:M@X¥H§?ﬁ?ﬁ”h}”6 u“%ﬂﬂ%ﬁ*bkng?ﬁi&umagyﬁégﬁt|ca

ant i gen bi ndiangisicties pmsiubseé tsuaconiot Wb ﬁﬂ@mbmhrhwg the claimed cross

reactivity and in vitre. In this way forther Fab fragments are identified that are suitable
for preparing a humanized antibody m accordance with the present invention. Preforably
the anune ackd substitution within the frameworks s restricted to one, two or three

20 positions within onc or cach of the framowork sequences disclosed herein. Preforably
aming acid sebstitution within the CDRs 1s restricted to one to three positions within one
or each (DR, more preferably substitution at one or two ansne acid positions within one
or each CDR is performed. Further preferred, amino acid substitution is performed at one
or two armine acid positions in the CDRs of the heavy chain vaciable region. A suitable

25  methodology for combinming UDR and framework substitutions to prepare alternative
antibodies according to the present invention, using an antibody deseribed hereinas a
parent anttbody, 1s provided in Waetal, J. Mol Biol, 294151162,

The anttbody of the invention may be produced by methods known in the art,

These mwethods include mvnunclogical methods desceribed by Kobleor and Milstew in

30 Nature 256:495-497 (1975) and Campbell in "Monoclonal Antibody Technology, The
Production and Characterization of Rodent and Human Hybridomas” in Burdon et al,,

Eds., Laboratory Technigues i Biochomistry and Molecular Biology, Volume 13,



am no acids are found at particular positions. Alternatively, nutations can
be i nduced over a range of residues by error using PCR nethods (see, e.g.,
Hawki ns ewoab10/048026 Mol . Biol ., (1992) 226:889 96). |n amoTluseooenenspd e,
phage display vectors containing heavy and |ight chain variable region
genes can beMp¥Bpagated in nutator strains of E. coll (see, e.g., Low et
al., J. Mol. Biol. 250:359 68(1996)). An in vitro selection process nay
then be suitably used to screen these aédditional variable region anmno acid
sequences for Fab fragments having the clained cross reactivity and in
vitro. In this way further Fab fragnents are identified that are suitable
for preparing a humanized antibody, in accordance with the pr nt

vent ron. | BRir ST PRo i Agsatel WIBLAF RT RO b tr e REBR Rarewor ks i s
restricted tmctiarelssctingl lorthtshreed pOStick OABIAMLIARIN(IOKA. or each of the

f ramewor k sequenﬁes,‘dj %il(gge‘d hle_r gj n. I?[ff‘eroapl% an} no a\?ml d substitution
within the CDRs 1S FLEPPPETEd” '8 BrloHSs E HFEe ‘PSP BRS FTH i %ne or each
CDR, nore praef etialihy playbskpiiutbrafs afocpneoon abdW/ iaed hod@dbidl posistii ons within
one or each ( is perforned. Further eferred, . am no.acid substitution is
per f or ne at“-ﬁcl;‘)ar?}:i kz‘?rgt“\fxﬁi”az‘mnﬁﬂzoﬁ Y |%‘"§Bis‘ﬁ% ? ié%sﬁll"ﬂéc{"f’{%”‘“tfﬁg&bfl‘ “‘3§heavy chain
vari abl e redi@mer Aabk sk iabhailaeé hodelpagyrafiaroftoni nbaglcebRudndick (@rfewor k

substitutiong to prepare alternative antibodies, according.to the present
vent i on, 04T ng RTAR (BaEY SHBCL T Ead THERel Wk 4t KA AR BOAY 1<
provi ded i n Wi, etln@tunpl. JA7(NRb-95BIGI Y, TROAnR&H-F 62 . invEh@onant:tibdsly of the

i nvention may, be produced by nethods known in.the art. .These nethods
e ude ot Ry e TRE RO Rork BT L Rk R e o Nt ur e

256: 495- 497 (1@ ¥S)n«binchGagipldh lpehifvatidbnockienaducint fbodynpleebaml ogy, The
Production and Characterization of Rodent and Human,Hybridogaes" in Burdon
ot Al B R RO AR dh e PR o SR AN ROPERR o i 0l oy,
Vol une 13, ElcbewiaexraBli.ence Publ i shers, Ansterdam (1985); as well as by the

reconbi nant DNA pet hod descr.i %Qg’b‘ Huse et .al,. Lp Science 246: 1275-1281
(1586) . Puman ant TBOTREEEaH SR i Sudeay el B FUaRra T taientF gues

known i n t hetaddéd sbrchludinegyphageud splay |ibraries (Hoogenboom and Wnter,
J. Mol. Eiol. 22%5381 ngq
‘ B

The technhi ques o Tore ‘33]% %1(% i:m-lglne (r§ lﬁ%%g%%;é:“?éréimS‘;fi}?“%g‘ll:’memg‘i@g%fs5’\%%?2‘\1:1) ge%%%“( 1} 2?12 %e
prepar at i on odhnttadiian hohos] losakiiaintlidrodinesal GCodiB, such as NSO (non-secreting
{0)) mouse myeloma cells, 293 and CHO cells, and other cell Hines of fymphoid origin
such as lymphoma, myveloma, or hybridoma cells. Other cokarvotic hosts, such as yeast,
can be used.
20 Vectors for cxpressing profeins in bacteria, especially £, cofi, are known. Such
vectors inchede the PATH vectors described by Dieckmann and Teagoeloff in 1. Biol.
Chem. 26(:1513-1520 (1985). These vectors contain DNA sequences that encode
anthramlate synthetase (TrpE) followed by a polvhnker at the carboxy terminus. Other
expression vector svstems are based on beta-galactosidase (pEX): lambda PL; makose
25  hinding protein (pMALY, and ghuathione S-transferase (pGSTY. Sce Gene 6731 {1938)
and Peptide Research 3:167 (1990).

Vectors useful 1n yeast are available. A suitable example 15 the lambda ZAP
plasmid. Swuitable vectors for expression m mammahan cells are also known. Such
vectors nchude well-known dortvatives of SV-40, adenovirus, retrovirus-derived DNA

30 sequences and shuttle vectors derived from combination of functional mammalian

vectors, sach as those deseribed above, and fonctional plasmids and phage DNA,



et al., Mnoclonal Antibodies and Cancer Therapy, Alan R Liss, p.77 (1985)
and Boener et al., J. Immunol. 147(1):86-95 (1991)). The anti body of the

i nvent i orweeerwusatéby subcl ones may be isolated or puri PCaasteoomwasud t ure
medi um or ascites fluid by conventional irmunoglobulin purification
procedures su¢hids, for exanple protein ASepharose, hydrol yapatite

chr omat ogr aphy, gel el ectrophoresis, dialysis, or affinity chromatography
The pol ynucleic acid that encodes for tthe anti body of the invention is

obt ai ned by standard nol ecul ar bi ol ogy techni ques. The invention al so

i ncl udes host cells for transformation of vectors and expression of

anti bodi es. Prefg red host eI}I s_incl th an cells t_ﬁl_J‘lgi_h“z‘as NSO
(non-secreting ( 5‘)“1%)& B TH B SR SRR ST m?égmgfﬁdé lﬁﬁ%’%‘é‘f}i’é‘? “5h8 ot her cel |
lines of |ynpheoil dzkﬂfﬁw@lumﬁﬁl@é’i;ua&c by frphereap bery»q:k@rmi Toe uhmbrdhdmmaixcel | s.

Ot her eukar yot e Xpressi ng
rotei ns | n BREEHP TR et ERTR SRR by R e B oT SR ESaetiE Pt e
t he PATH ve&qu&«descrl bed by D| ecknann and Tzagol off in J. Biol. Chem
260: 15 153 1520 %]1 § Qs ntain. t% quence t hat encode
ant hrani I"at e synt het'd& ‘*\(’“rF%b‘E)m P9 &We ‘8"“%9‘”& BOAPRKEF Y ¥he car boxy

t erm nus. G;hemﬁ:ﬂpneﬁsmﬁssv@mﬁ@m systedioane: xbaﬁ@d n@kpuhemabxg;atr&&tsom dase
(pEX); | anbda PL bnd!n rote

P hist or addeppiadibirt S5 Anetohd: 83 ubh iy B PR 5. 167
(1990). Vectimrissusdf ab msm yaa&tlsmtenamﬂmizmbimn A sw tabl e exarrpl e is the

| ambda ZAP pl asmrfijLM an cells are

a1 9o known. " Suchpster e PlilGE" Rt iR PuRRI VTR Ry Al

adenovi rus, me&cﬁlmwams‘aideam&edatwh&@qﬁam}asmamlmshutmd:remhex:t ors derived
from conbi nat i on } t pj Rzl Lan vec &“?h cf those descri bed
above, and fURNE F“’é‘ Fiid L“Btr‘n 8§ an ‘"\5}?“" & 3‘to‘ & feful in the
present i nvenmpmwmmmt«a:bmpm& zhe&hmomhéumnw@}c,meITémhM{mhﬂaguuamLf boaked to
the DNA sequence ex ssed. The control elenent is

i nserted in ‘tHe 1"3““9“ ‘p‘“fm{’ ‘M“Q( 9% "“fngl“ “Eﬁi‘ir 81 and regul ate the expression of
t he cl oned DNA seamemsemd huun includes pharmaceutically acceptable carriers, excipients, or
15 siabilizers which are nontoxic to the cell or mammal bemng exposed thereto at the dosages
and concentrations employed. Often the physiologically acceptable carrier is an aqueous
pH buffored solution. In ancother aspect of the invention, anti-FGER-3 antibodies or
antibody fragments can be chemically or biosynthetically linked to anti-tamor agents or
detectable signal-producing agents, particularly when the antibody s internalized. An
20 antibady to FGFR-3 can inhibit activation of the receptor (phosphorylated FGFR-3) ag
well as activation of the down-stream signaling molecules, meluding phosphor-MAPK
and phosphor-AKT in several cancer cells, such as bladder cancer eells, which results in
whibition of ther profiferative ability.
The antibody of the present imvention can bind o natarally ocawring FGEFR-3 or
25  its splice forms or nutants thereof. "Splice forms” of FGFR-3 means the forms of the
cxons encoding the third lgG-like domain of FGFR-3 called FGFR-3(1Hb) and FGFR-
3{1He). Mutant FGFR-3 includes those forms of the receptor altered by DNA replication
or errors i transfation. The muetations can be gain-of-fanction metations that heighten
the activity of the nuifant receptors through mechamisms such as constitutive activation,
30 prolonged half-hfe and increased lgand sensitivity.
The witibody of the present brvention can bind to wild-type FGFR-3 domain 2

(SEQ ID NOQ 12}, An arginine residue at position 173 of the human and mouse FGFR-3



Fol | owm ng expression in a host cell maintained in a suitable nmedium the
pol ypeptide to be expressed nmay be recovered fromthe nmedi umand purified
by net hodsoknovisiza the art. |f the polypeptide or peptipde/ussomosossecr et ed
into the culture nmedium the host cells are Iysed prior to isolation and
purification-I¥Hils invention further provides a pharmaceutical conposition
conprising the anti body, polynucleic acid, vector or host cell of this

i nvention together with a pharnaceuticéﬁly acceptabl e carrier, excipient or
di luent. The pharmaceutical conposition may conprise an additional

t herapeutic agent. The additi onal agent nay be a chenDtherapeutic agent,
for exanple, cis rein inc maceu ically
hocept abl e CEFFTGE & obai R PEiE et pdE BEPRIS cPadiedi: DY ERURORY o the
cel | or mamradpeb&ingr éxpased phefielexiabidine Adobagds and concentrati ons

enpl oyed. Oten the physial.ogically accept abl e“c rrief agueous pH
bUrt ot ed sol ut 1 ofr PPt HE SR e eRGh TRHER G R PR F i PR RES
ant i bodi es Omm&ﬂﬁﬁhBQWKﬂﬁ&gﬁﬁmtﬁmﬂﬂﬂubﬁn@h&ﬂk@ﬂhﬁml@ﬁm&ﬂ@%%ﬁihﬁtiCa||y

linked tq anti-t or detectabl e si . I gents,

et cul gy whed e uBRRET Bsdest e @Rt FHRRRe A A0 RS Forr. 3 can

i nhi bit actPVm&ﬁOﬂvﬁmxmh@amenepmannﬁmhﬁs@mﬂfy&ameduﬁﬁﬁﬂﬁayr&&pmeml as
activation of t v a& 1] glnn ecul § . §H§ L g ghos hor-NAPK
and phosphor™Al HH’” *é{z ‘é”&%‘t ‘é Pi ‘c“ PS M TEHT 35 ‘b‘l‘“é‘ Canedr el I s,

whi ch resul te§cdrtain a@hom tal olipacd. of ﬁemﬁngpﬁ@&dnfcemﬂtﬂn\(ﬁPGBRHI3f3ycu'ﬁhe ant i body of
the present jnventio r occurrln |ts splice
forme o mucHrg o HEFuS PRmd gk By By « 2R kT T doPi b of "t he
exons encodichgbibien théwm@nd:gﬁeﬂm kﬁui@imn @b ork@eRe 3]s clesk L»@@LxFE}WR 3(111b) and
E}C/;:B;\IASI(’ gpl i lz%(ét,zlibb%]m niamg rrog"ﬁéb Lg(ﬁ;ss otn,lt‘t]ig,?olﬁutf%ﬁg%hﬁnn}{){] tr)g[, Hi u% 1tOOI‘ altered
gai n- of - funommmhmtxatnd@m&mdmam thﬂl:,g;imrmnwrhﬂﬁzﬁma(;tthm\mesmn dﬂﬁ“é?F Rut ant

receptors thyough n}r ***** . ive act | .vati on, rolonged
haI f - | | f e aEE llf:{,nca.ﬂ[t‘ iF}'lIa:‘ a3 \dH \dﬁ gfg&,ﬁ.gi {ni{,l\l}% 1{10 mth UOB di{m%x 1y mdfl}\ ihg pr esent

i nventi on candbi dichabt@nwl Lxdx-xthy(pahﬁ,ﬁi_-ﬁa 3n<dbﬁ'm:m ﬂo;()Sﬁ@ogﬁth@ﬁ vedel ar gi ni ne

gﬁ;lr ggebl)%t tﬁ mm{%mp u%é%)qo S}n(} nget*l 'y:g? a.n ge(a n[;ﬂ%lil?], szi%:FtsTS e(%ul{lana(i sdf&n andgo][l kel y

VASIVENeSs).

One measure of FGFR-3 neutralization is shibition of the tyrosine kinase activity
of the receptor. Tyrosine kinase inhibition ¢an be determined using well-known methods;
for example, by measuring the autophosphorviation level of recombinant kinase recepior,

20 andfor phosphorviation of nataral or synthetic substrates. Thus, phosphorylation assays
are useful in detcrmining neutralizing antibodics in the context of the prosent invention.
Phosphorylation can be detected, for example, using an antibody specific for
phosphotyrosing in an ELISA assay or on a western blot. Some assays for tyrosine kinase
activity ave described m Panek et al., 1 Pharmacel. Exp. Ther. 283:1433-44 {1997} and

25  Batley et al., Life Sci. 62:143-50 (1998).

in addition, the antibody of the mvention can inhibit signaling by the tumor cells
themselves since many twmor cells have FGFR-3 on their cell surface. The antihody of
the inventon can be used to treat a manumal in need thereof. "Treating” a disease inchudes
wubiting the discase, arresting or retarding its development; relieving the disease, or

30 causing regression of the symptoms of the discase.

The antibody and compositions of the invention can be used to treat cancer. The

cancer may be refractory or fust line. Cancers include, but are not limited to, bran, luag,



responsi ble for the FGFR-3 specificity exhibited by Antibody 1. The

anti body of the present invention induces degradation of FGFR-3. Degrade
means di swotegv@Es@et he receptor so that it can no | ongePCpASE@w618H6
signaling function. The antibody of the present invention can neutralize
activation of!¥GfR-3. Neutralizing a receptor means inactivating the
intrinsic kinase activity of the receptor to transduce a signal.
Neutralization for exanple may occur by4an anti body bl ocki ng access of
certain epitopes to a ligand, or by changing conformation of FGFR-3 in a
certain manner so that the ligand, particularly FG-, cannot activate the

receptor even thoug an bind to th re I ul ation may occur
When col 1o oRmg e e ol b dhh Risk B WA s Mo ept or s o
their surf a(}*ﬁ}shﬁi@to exaﬂpdgemi ﬁ}bphtﬂdm% ﬂcgoioraiaﬂﬁﬂsazki'maﬁdammmsx glegriadat i on of
the receptor, or. inhi & . SxXpr FGER- 3. Hence, neutralizing
s var | ous lerpeeb Ml g BRI RO A0 Dh, SPRSCe 05 P and! o
di sruption afeaigd byuhb mﬁtpm@& ma‘deemapmmmmmﬁihﬂnﬁ Lft‘ﬂﬁﬂmtiua!f m@m)m:- ngRphagenesi s

(bl ood v%ssel T etcgi BNt o 1NV p astasis), and cell nmotility and
rret astasi’s (C8[F™ ‘d‘ﬁ‘é‘é‘“b‘ “‘r%‘ét ﬁrﬂ“’%% Hé‘“‘ ’§§5“‘“‘E§1e measure of FGFR-3
neutralization i sdinptsubiida xmm; mifmt llsu-nn&ymmﬁknaukhmﬁﬁnmtmmnﬁaym ok the
receptor. Tyros ne fkl nase t g ﬁ Ei .nlglmwel I_I-_knovvn

met hods; f or JeX&hpl e by %d%‘h‘r’ Ch‘é ﬂ%’ “‘ét‘}f%B o%ﬁ%\“y‘l‘ &t %M‘“ BVE b

reconbi nant ki na§ke zmﬁﬁﬁmmmmamdkmﬁmﬁmhmnyhmdahmﬁ oof w nﬂatlhumaibomr synt hetic

substrates. ,Thus Ssays, ar e us
neutral i zi ngb"%l}f‘]’i‘f‘?rb?(’?1 R [%yknﬂrh“q“ FERt ¥“‘P R HES Wgﬁ"éihfmnﬁvéﬁf m“"

Phosphor atmqmsoamdmeudeuem&m stfigl orgaeanpdieselas rngnm oamc,hbmiy specific
for phosphotyrosin prre assays for

o sahic FT‘ K\}{:{.q ll‘ldg, ) C\ Hugi o thﬂlOB zﬁg\é\ﬁm ’N%I ts xuah %I-J’ﬁar macol . Exp.

tyrosi ne ki nase "ac
Ther. 283: 14@39:4l4u(\i@9%)mame{) Bastpl&ey natthomkxate, i.rmfo&cm(‘?“fam £3d8rbBe(1998) . In

addi tion, the i,nvent i ycan, nal i \ng by the tunor
cells thermseWp ”{m R“w}ém %E)‘r%b‘f‘"o%% (I? th—' “5“0%9‘[ "é‘i r cell surface.

The anti body uﬁshsmhec;mnv%m m;ﬁfzmmiii@g m:sedi ?cccmum@atx maymammtetirredneed

t her eof . "Tre tin a .di seas ncl ‘? .di sease, arresting or
ret ar di ng it S{’?{ cnt%f the m\cptmn %izcsmmlsn'gl ﬁnltn Al ﬁ:n:: \y \gztl'tx gplzﬂm.

The :mu -neoplastic agent can also be :adzatmn, the souru of the radiation can be
cither external (external beam radiation therapy — EBRT) or inteyrnal {brachvtherapy
BT} to the patient being treated. The dose of anti-neoplastic agent administered depends
on numerous factors, including, for example, the type of agent, the type and severity of

20 the tumor boing treated and the route of administration of the agent. The presamt
wvention is not limited to any particular dose.

The administration of the FOFR-3 antthodies with other antibodies andfor
treatments may occnr simulancousty, or separately, via the same or different rowte, at the
same or difforent times. Further, the antibody may be conjuagated with one or more of the

25  other agonts for administration,

The methods of treatment desoribed hergin can be used fo treat amwy suitable
mammal, including primates, such as monkeys and humans, horses, cows, cats, dogs,
rabbits, and rodents such as rats and mice. Preferably, the mavumal to be treated 18
human.

30 EXAMPLES
The following examples are offered for ilhastrative purposes only, and are not

intended to hinut the scope of the present myvention in any way. The examples do not



causing regression of the synptons of the disease . The anti body and
conpositions of the invention can be used to treat cancer. The cancer nmay
be refracworygloousdizer st |ine. Cancers include, but are n®CTIUSIMAMSHOD,
brain, lung, squanous cell, bladder, gastric, pancreatic, breast, head,
neck, renal *k$dhey, ovarian, prostate, colon, colorectal, esophageal,
gynecol ogi cal (ovari an, endorret rial), prostate, stomach, or thyroid cancer,
| eukem a, and Iyrrphorra. Addi tional ly, cdancers that may be treated by the
anti body and conpositions of the invention include nultiple nyel oma,

col orectal carcinoma, Ewi ng's sarcomm, choriocarcinoma. Admi nistration is
achi eved by .a bl e rou adm ni stration, includi ection,

Mt ust on, _oraity ARkEp e SRR teE pR e PG R D o

intr avenousIcy;mﬂ'hemmséthﬁm okl ;ﬁ&@&tmﬂhmﬂtﬁsﬁiﬂ&*h&duh@ﬂsﬁk poinmyidas nmar ri ed out
with the anti

At 1 - neop! act e igBard e 28 RSl PotPRdieheTREE et s
organi ¢ nol &C&hktﬂBmoEX&FﬁhheﬁSﬁ Offdnﬁu@ikﬂSﬁﬂ{darmh@aﬁﬂ@scﬂmdeﬁ:uﬁxﬁ&msnc| ude

cytotoxi ¢ an or che thgr ! 3 t i cin,
act i nomyci n- W_’B l“’éf“s"” R Sﬁ'@ﬁﬁ)b}frengg i I’I&H ’gélrjlS {035%3 gc{iq‘“‘“ genci t abi ne,

oxypl atin, fﬂ}nmm\,pwlamulm(&ﬂ:?&m 2heBdiost, Cnic (%Lﬂ)}grﬂmbﬁrﬂl sBbiatory ﬁa{sl i taxel,

docet axel , vinbl astine, epothil one, hm sgllggi n/ car bopl ati n and Pegyl at ed
adrianmycin. A preferred treatnent of +nvention is admnistration of the
anti body with cispl at| n,ezla'daanmnti(%mamhxaﬁﬁd mnmgémmﬁmisal so be radi ation,

the source of thg ra rn ern eam radi ation
t herapy - EBRT) O‘r'"("{}lm né\l[j.&{nljfn‘lte g? g g% }&IYF‘I un%mm}hwglﬁfx?’# LHs(m lhgﬁxtz*u; ei ng

t r eat ed. idThegridesercaficiantchz e pﬁ&ﬂ@hﬁ(}ma@'ﬁtm&ﬁaﬁimmIﬂhlt.lml%@ﬂmd epeindron nuner ous
factors, incl udi rrpl e, the type of agent, the type and severity
of the turmrm‘ﬁ)é““ﬁg%?oé"é]tm d"%Rd the route of administration of the agent.

The present i nveﬁ&n onediunot Fal inkkechhte aanys paktsi buhanand@dR-3 The

adm nistratio th GFRBat di. i [‘f{ ) s and/ or
treat ment s rifﬁ);““'é 1u i doman ;[h mb%wl{?ol, nﬁx }t %par X ﬁ'iimﬂmégf Y qgmm or

di fferent rat€ 9} %atmtxwﬁnmnmms wd:lofgﬁzegrtephbithd’ﬁ&ﬂmnﬁmsbﬂﬂaﬂ& Eihne tlant | body may
be conj ugat &§ am &r‘% mn Tb'mdm% 8&3{‘ ;mc} mE’Bt b»@&r" H%Pﬁtgriqm reg*nn\ ion. The

met hods of t can Yreat ‘any sultabl e
phages. Collect p? ages produced by the host cells. Rg.peat the above procedures one

more time. Transfor single colonies of infected host cells into 96~well plates containing
T pirevelt of 20YTAG, and grow phage i presence of 10 ud MIIKO7T helper phage
{Sx1010pf/ml). Tncubate plates at 37°C for 30 min without shaking followed by 30 mmn

20 with shaking (100 rpm). Prepare cell pellets by centrifagation at 2,500 rpm for 10min, re-
suspended in 200 ul of 2xY TAK, and incobate at 30°0 with shaking (100 rpoy) for
overnight. Centrifuge the plates at 2,500 rpm for 10 min. Transfer supernatants in fresh
plates and mix with 6x blocking buffer {18% milk/PBS) for | hw. Screen phage clones
using the ELISA binding and blocking assays as desenibed below. Select phage clones

25  that bind to FGFR-3{HIb} or FGFR-3{1lc}, then from this peel, select those that block the
receptors from binding to FGF-1 Heand. Determine DNA sequences of the clones that
both bind and block the receptor according to standard sequence techniques. Each unique
DNA sequence is kept and the corresponding phage clone is designated as a FGFR-3
blocker phage candidates. Prepare soluble Fabs from these phage candidates. Repeat

30 ELISA binding and blocking assays usimg purified Fabs to confirm blocking activity.
Engineer the confirmed Fab blockers o fall size antbodies by cloning the CDRs (SEQ

I NG, 1-6) mto a lawoan 1gGT framework according (o published techamitgues. Use



mammal , i ncluding primtes, such as nonkeys and humans, horses, cows, cats,
dogs, rabbits, and rodents such as rats and mce. Preferably, the mammal to
be treat esoi2s10m4s@n. EXAMPLES The fol | ow ng exanpl es ar @CofuiSesod6isar
illustrative purposes only, and are not intended to |imt the scope of the
present invent$Bh in any way. The exanpl es do notinclude detailed
descriptions of conventional nethods, such as those enployed in the
construction of vectors and plasnids, tthe insertion of genes encoding

pol ypeptides into such vectors and plasm ds, or the introduction of
plasmds into host cells. Such nmethods are well known to those of ordinary

skill in th d are descri.be _s.‘ blicaji Lnel.udi ng
Sanbr ook, J%iﬁfﬁPWQ@ j sspy 10 ngwag%hhmﬁw ﬁ”ﬁ§§§§$ﬂﬁ%bgﬁﬁbiﬂgkﬁoning: A
Laboratory NHHu&KﬁPanMEﬁF@F@ﬂAHGmMddEbrkﬂgxkhimﬂmchahmnam@mmaﬁress
Example 1 GEni[at on of GFR-,3 P fIC ! bod nga Q St nblnant
numan R POPE QU SARE Rl P LD HERLT Suk® pr Ere
restrlctlontanzyﬁb&%andhﬁmwaaﬁhym@n@agmcﬂﬁy¥®ERah&amned from vendors or
prepared by known nethods. Pan a naive human Fab bacteri ophage library
agai nst the human FGFR-3 extracellular domain with tubes coated with 10 ny
FGFR-3(I111c) extracellular domai n ( BGEmpkc2 r econbi nant proteins according
to published panni ng protocols. EIutetéh&x et ai ned phages fromthe panning
process and infect bacterial host céM h the retai ned phages. Coll ect
phages produced Bytitidde | hegthe bekishesiRgeatuitehle nabondiape-pesdur @seane nor e
time. Transfer single col es, of |nfec to 96-well plates
contai ni ng 106 vePRerr Sr A3k TRttt b oRdbeSh Brence of 10 h
ML3K. O7 fwel per phage (5xI010pfu/m). Incubate plates at 37C for 30 mn

wi t hout shaking followed by 30 min with shaking (100 rpm. Prepare cel
pellets by centrifugation at 2,500 rpmfor | Omn, resuspended in 200 m of
2xYTAK, and incubate at 30C with shaking (100 rpm for overnight.
Centrifuge the plates at 2,500 rpmfor 10 min. Transfer supernatants in
fresh plates and mx wth 6x bl ocking buffer (18% m | k/PBS) for 1 hr.
Screen phage cl ones



usi ng the ELI SA binding and bl ocki ng assays as descri bed bel ow. Sel ect

phage clones that bind to FGFR-3(111b) or
selwototomas@et hat bl ock the receptors from bi ndi ngCr@sE@sAO60846 gand.

pool ,

FGFR-3(111¢c),

then fromthis

Deternlne DNA sequences of the clones that both bind and block the receptor
accordi ng t ov$8Hhdard sequence techni ques.
and the correspondi ng phage clone is designated as a FGFR-3 bl ocker

candi dat es.

Prepare sol ubl e Fabs from tthese phage candi dat es.

Each uni que DNA sequence

Repeat

bi ndi ng and bl ocki ng assays using purified Fabs to confirm bl ocki ng

activity. Engineer the confirned Fab bl ockers into ful
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Frankl i n,

t enper at ure.

m | k/ PBS fo

10

15

20

r 2 hrs

MR)at concentrations of 0.5-2 fg/ il
Wash the plates with O. ZZnggenZOIPBS and bl ock with 5%

bef ore use.

ELISA binding assay

Coat recombinant FGFRs at a concentration of lug'od in PBS on 96-well plates af

Tor 2 hrs at room

room temperature for 2 hrs. Wash the plates 3 timses with £.2% Tween20/PRS, and block

with 3% milk/PBS for 2 hrs before use. Add phages, Fabs or antibodies to the plate and

seriatly didute in 0.2% TweonZ/PBS,

incuhate the

plate at room temperatyre for 2 more

hrs. Detect the captured molecules using an appropriate commercial secondary antibody

and detect according o supphiers’ instructions.

ELISA blocking assay.

Coat recombinant FGFs on Immulon® 2B microtiter plates (Thermol.ab Systems,

Franklin, MA) at concentrations of .5-2 pg/mi for 2 hrs at room temperature. Wash the

plates with (1.2%0 Tween20/PBS, and block with 3%, milk/PBS for 2 hes hefore use

Sertally dilute phages, Fabs, or antibodies with 5§ pg/mi heparin, 5% milk, PBS. Add

FGER-3(1Hb} or (He) ECD {extracclular domain) Fe tagged

i soluble recombinant

proteins to a final concentration of 1 yg/mi. Incubate the mixture at room temperature for

I hr before transterring o the FGE-1 coated plates, and incubate at room temperature for

an additional 2 brs. Wash plates 3 times with 0.2% Tween20/PBS. Detect the bound

receptors using an anti-luman Fe moenoclonal antibody coupled with horse radish



Serially dilute phages, Fabs, or antibodies with 5 ng/m heparin, 5% mlk,
PBS. Add FGFR-3(I11b) or (U <c) ECD (extracellular domain) Fc tagged sol uble
reconbi nawo 2prooei2as to a final concentration of 1 ny/ mPCTiusecaAates44 he

m xture at roomtenperature for 1lhr before transferring to the FG--1 coated
pl at es, and }-h&Ubate at roomtenperature for an additional 2 hrs. Wash
plates 3 tinmes with 0.2% Tween20/ PBS. Detect the bound receptors using an
anti - human Fc nonocl onal anti body coupliéd with horse radi shperoxi dase (HRP)
sol ution prepared according to supplier's instructions. Blocking activities
| ead to decreased signals. Binding affi nity of Antibody 1 to human and

nmouse FGFR-3(111Db ethe bi ndi inetics of the
ant i body toﬁ(‘f’@’—‘ 3%’@?‘%53"@‘38‘“(‘%‘?L}“C‘dg%hg AR ‘éCSF%‘(‘f’}"‘“ng%f'Hfgosensor
(Bi aCore, | neuyiuRiladat dvwayscdbdpaiat room tenperature foll ow ng the standard
protocol s suggested by the manufacturer. The summary of results set forth
in Table 1 indicates that the anti body binds to both b and c-splice forns
of human FCHRadi8g afinve bl Aasbaly 036 htead bddgofs HOF MO bpusIBGRGER- 3(1 11 ¢)
recept or WI t% fl{ifl nities less than 10-9 M Specificity of Antibody 1 to
menbr ane “bouhd "BGFR-3 O one cDNA of murine FGFR-3(1 c) into a pBABE
expressi on vect obe mmﬁbaﬂm bingint Reu LOMY @aiu‘fhné@deéﬁfil’i&@mlge ned (| Renkiag m

retroviral essi, re uI ting plas cells. Cells are
ol eot eq- and Rure s QO skt ther CBRTR R 1 oo Rtre 5 Ry
pur omyci n. &xsqmﬂmldtphﬁz&@é&oﬁatﬁk{pﬂﬁsmmﬂgmh&zcéh& smimmﬂ%zﬁszté RBSythAdd
Antibody 1 to eflna

i ncubati on onTiige md“’ﬁth" &éﬂf i Iﬁis(‘tlc%'g%&/qﬁgé éﬁq&%n%% mg“’i’lﬁ" H(rﬁg)

appropri mt e sseahldacyssdetcant fullg wihtdobad): IR 3(HaD ufw;agmsem Hhibinestie sanme
buffer for 1 hour on ice. Stain control sanples only with this secondary
ant i body. Arnyde M | sanpl es using a FACSvantage SE flow cytometer (BD
Bi osci ences). Antibody 1 is specific to FGFR-3 as shown by producing
positive staining signals only when FGFR-3-transfected cells (R3-L6) are

used, but nowesiien ffetibeiyl @‘ﬁ‘élj@t“i‘%/@‘“ﬂ’é Hali®dtal cells are used. Human
enbryoni ¢ ki dney o(dHEKINR DB ne8hd SGFRIBNEGEHL N pBREER R 12830 NB i meand

15 the puromyem selection gene. Perform retroviral expressions of resulting plasouds 1 Lo
cells. Cells ave selected and cutred in DMEM mediem containing 109 FBS and 2
ug/ml puromycin. Suspend the FGFR-3 expressing L6 cells in 1% BSA/PBS,

Add Anttbody 1 to the final concentrations of 1-30 pg/mi. After a 1-hour ncubation on
we, wash cells in 1% BSA/PBS and incuhate with an appropriate secondary detecting

20 antibody or Fab fragments in the same buffer for 1 howr on fee. Stain controf samples
only with this sccondary anttbody. Analvze all samples using a FACSvantage SE flow
cvtometer (B Biosciences). Antibody 1 15 specific to FGFR-3 as shown by producing
positive staining signals only when FGFR-3-transfected cells (R3-1.6) are used, but not
when the FGFR-3 negative L6 parental cells arc used.

25 Human embryosic kidney (HEK) 293 cells, 293 fectin, FreeStyle 293 Modium and
OptiMEM Medium may be purchased from Invitrogen (Carlsbad, CA). Protein-A affinity
purification media may be purchased from GE Healtheare. Generate a DNA construct for
FGER(IHb)-Fe.

Froduction of FGFR-3(b}-Fo, FGFR-3(HTB-Feo Iy domaln truncates, and single

30 residue alanine sudants of FGER-3d1Ib-Fe.

FOFR-3(1Db domain boundarics may be defined based on the FGFR-3(1h) exwacellular

domain3D mode! as well as the crystal structures of the FGFRs, which are known. Five



Opti MEM Medi um may be purchased from I nvitrogen (Carlsbad, CA). Protein-A
affinity purification nmedia nmay be purchased from GE Heal thcare. Generate a
DNA constwocn10/@so2bG-R( 1 1 1 b) - Fc. Production of FGFRS(I | PRYARSe()09/060840
FGFR-3(I11b)-Fc I g domain truncates, and single residue al anine nutants of
FGFRS( | | | b) *F¢353EGFR-3(111)b domai n boundari es may be defined based on the
FGFR-3 (1Hb) extracellular domai n3D nodel as well as the crystal structures
of the FGFRs, which are known. Fivetrudated FGFR-3(111b) ECD constructs
are designed, nanmely D (25-148), D2 (149- 245), D3 (250-372), D -2
(25-245) and D2-3 (149 372) along wwth wild-type FGFR- 3( U b) D1-3

(25-372). The co subclrgr}edﬁwnto Fc tag
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is diluted .0 NHS- Est er

( MesoScal e Oi Séblﬁ?r‘ %Qi#%&lxg” i usmg, t‘sll'(f g1} uth‘t‘. Oélvﬁl:%lj% e \Ll%bfﬂd%ﬁ)tb axg

N hydr oxysudeivasitm fd@ax epdserr @nsi’wm’emd s tasmtum&gluwtm“&@k@udmsd byt 95 esdwwvat er to a
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t enper at ur e bypiStidutearafvsom tdufht $tufcmi1ﬂ 2otdyouin. S . The unr eact ed I\/BD SuI f o- TAG
NHS- Ester. i s renoved fromthe conjugated Antibody 1 using a desalting

resin. t heni um conjugated Antibody 1 is stored at -80C. Concentration of

t he FOGFR-3(HIb)-Fe Merareale binding assayy A purified solution of Antibody -1 is diloted

to a concentration of 2mg/mi in PBS. MSD Sulfo-TAG NHS-Ester {MesoScale
Discovery, #RUTAND), a ruthenium-tris-bipyridine N-hvdroxysaccininnde estey, is
reconstituted with cold distilled water 10 a concentration of 10nmoliul. & 12:1 molar ratio

20 of MSD Sulfo-TAG NHS-Ester to Antibody | 1 used for the reaction. Incebations are
performed at room temperature, protected from Hght, for 2 hours. The uarcacted MSD
Sulfo-TAG NHS-Ester 1s removed from the conjugated Antibody | using a desalting
resin. Rutheninm conjugated Antibody 1 is stoved at -80°C. Concentration of the
conjugated Antibody 1 is deternined usmyg bovine serum atboamin for the standard carve.

25 Trancated, mutant or wild tvpe FGFR-3{11Ib)-Fe 1s difuted in phosphate buffered
saline PBS to Spgiml. Standard 96 well plates are coated with 23ng/well of receptor and
incubated for 1 hr at room temperature. To block now-specific binding in the wells, 150
ul. of 5% MSD Blocker A (MesoScale Discovery, #R93Ba-1) 1s added to each well. The
plates are incubated for | w at roont temperatwre. Blocking solution is removed and

30 plates are washed five times with 200 pl. of PBS, pH 7.4, 0.02% Tween®-20. A three-
fold dilution series (230« 0.06071 nM) of the ratheniume-labeled Antibody 1 s added in a

volume of 25 ul. o triplicate for cach protein being tested. After a one hour incubation at



conjugated Antibody 1 is determ ned using bovine serumal bumn for the
standard curve. Truncated, nutant or wild type FGFR-3(11lIb)-Fc is diluted

i n phosphaibeotwisesed saline PBS to 5ng/ nl. Standard 96 PagiuS2@oatesgo ar e
coated with 25ng/well of receptor and incubated for 1 hr at room

t enrper at ur e. &8l ock non-specific binding in the wells, 150 nL of 5% MSD
Bl ocker A (MesoScal e Discovery, #R93Ba-1) is added to each well. The pl ates
are incubated for 1 hr at roomtenperatlire. Bl ocking solution is renoved
and plates are washed five tinmes with 200 nL of PBS, pH 7.4, 0.02%
Tween(r)-20. A three foId dilution series (250 -0.001 nM of the

rut heni um | abel ed Ant riplicate
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cal cul at ed bfyun@hiladneam qbﬁgxsesm@m OUKVer afuut azan:ashy,ﬁctaﬁnofanhxhex software's One
Site-Specifigc Bin i eni el.ed. Antibody 1 to
wild type FCRERE "é‘ ‘frg‘) llc“I'—‘mgl‘Y g is”é‘ij Ontg mQ d’élté‘tr § PF¢ ot!r-l{:n%“ﬁgm éinéfgi“ve bi ndi ng

affinit y:wana%syasmso%@iuhédmﬁn-ﬁdbu nd Ahgiehdon tmﬁ:ﬁmm F@Rs;mbi Btk eddasaa percentage

:':'I):{Cf' gtel }[Melr d ?#{?&eﬂi TQNE)L (ba{f\.égﬂnillé?rdhfn‘ut\ 'ig'ﬂ\fa;fsﬁj ﬁb,diﬁu‘lb'ﬂhéf(ﬁ B“tr]i{hﬁ{]f‘([a}’}gg:\llq\‘_al l ELI SA
nonocl onal mhtmtbmdzyp;r@ﬁtzgcsanm{an(&mgn sc- 13121), in 100 nL of PBS, pH 7.2
with mld agitation at 4C. After coating, the antibody solution is decanted

and the wells are blocked with 100 nmL of phosphate buffer saline withO 1%
Tween ( PBST)3«/69% BoVi hiadsepuny: dhbueiinst@BEAKH EOIS Lritouits pate sroanmcdtienper at ur e

0o, S0 A LRGSO WG, 1 B5E NERRH e i 2o°
wild type FGERM3(ih Lbth)l- H°HS ptiens ;&ddﬁﬂuamudb()@-i il Aofer RBSTg, dk%BSAyi n
triplicate f Shu&Ag Y Ltamulj zndr{hg wells are Blocked with 100 pl. of phosphate buffer saline
with@h %6 Tween (PBST), 3% Bovine sceam atbumin {(BSA} for 2 howrs at room
temperature with mild agitation.  After hlocking, the wells are washed § times with 200
20 pl. PBST. A threo-fold dihution series {100 - 0.006 nd) of the mutant or wild type
FOER-3(Mb)-Fo is then added in 160 pl. of PBST, 1% BSA in wiplicate for cach protein
beiag tested and incubated with nuld agitation for | howr at room temperature. The wells
are washed again 5 times with 200 ul. PBST. A 13000 dilation of borse radish
peroxidase (HRP-conjupated anti-monse IgG in 100 pl of PBST, 5% BSA is incubated
25  in each well for 1 howr at room fonperatore with mild agitation. The wells are washed a
final 3 times with 200 ul. PBST then developed with 100 gl of 337, 5, &%
Tetramethytbenzidine peroxidase (TMB) chromogenic sabstrate for § minutes. The
reaction is stopped with 100 gL of IN HaS0, per well. Absorbance is measured
spectrophotometrically at 430 nm. Absorbance readings are plotted in GraphPad Prism®
30 software version 5.0. KD valoes ave caleulated by nonlincar regression curve fit analysis

of the software’s One Site - Specific Binding function. Bindimg of B9 to the wild type



being tested and incubated with mld agitation for 1 hour at room
tenperature. The wells are washed again 5 tines with 200 nL PBST. A 1:5000
di I uti on WO 2boveso26adi sh per oxi dase (HRP)-conj ugat ed anPCTse@e/0b@® i n 100
mL of PBST, 5% BSA is incubated in each well for lhour at room tenperature
with mld agtt&tilon. The wells are washed a final 5 tinmes with 200 nL PBST
then devel oped with 100 mL of 3,3", 5, 5'- Tetranethyl benzi di ne peroxi dase
(TMB) chronpgenic substrate for 5 minués. The reaction is stopped with 100
m. of IN H2SO4 per well. Absorbance is measured spectrophotonetrically at
450 nm Absorbance readi ngs are pl otted in GraphPad Prism(r) software

version 5.0. s.are cal cula nonl i near si.on curve fit
anal ysi s of t“ﬁg %ﬁlg‘h’t}&at’“mk{lﬁ?“@?‘i’é f)'%dflf“l“é b@idﬁﬁlﬂﬁfﬁ“‘g ﬁ%’silso#ﬂmBi ndi ng of
B9 to the wiutcdiypekGrREGERY, b)ied 6 dmcused ddeavikittandard for the rel ative
binding affinity analysis of the truncate or nutant FGFRs, plotted as a
percentage of the wild type. Ml ecular nodeling of human FGFR-3(HI b): To
hel p gui de ti@emit- a@éﬂ@gin&bimﬁudi’(ﬁ@\%a("a'i}t)hﬂ‘e@eiﬂigmfﬁﬂﬁlh@ﬂ:aigmfmié@cbdi@{ at he

domai ns | ECD.i.s .gener.at 51-Ag. SW SS- I\/DDEL(r)
The sequancaleat THTT PR FEina i b TEaRr st B B SRR Gned

usi ng the CLLMSIAI&\M‘B )xz@mmhmdr 1«.aﬁﬂeﬁth€(\ﬂ1‘md@$ FGER.GANSE nattiivadn BSIFRg t he X-ray
crystal str X Bank code
TRy - 77t e ] B her i bbb CT SR bR B i phich AR

i mmunogl Obulrizmk—h:l}l«ﬁ} stdt grucdonst FGRRR3(BEF R Be telipiatd (Pgasd bk Bdhingydsi t es of t he
FGFR receptol gm |y are contained within the three NNtermnal |g domains
whi ch defi ne extracel lul ar donmain (Chellaiah, et al., J. Biol. Chem

1999 Decio 3; 274(49) 34785-34794). To determ ne which of the three Ig
domai ns contains the e of Ant 1, ¢ | 9f do truncates is
enpl oyed. épaaﬁ-ér{'cg%bm ai,mmffc :’émﬁrhrylh deg rmfpmsi;rﬁnﬁn bgim e (fiﬁcat ed in
vari ous f or nmaindy éﬁcbr\eﬁss“i“éid iag&dhmnh@asmamkmfﬂ‘ Mm@mﬁmmsarwohhmhmnan Fc

i fie

tags. The enc%gnetﬂ {e: :mlnal ig ép ram?sh\\ hi%l gnil df.: *:r:'n mdlu?&r% M m E)(el%:ﬂat ant of

transiently ‘transf FIc s 88¢th
purified donmantRzuincanm ii’ﬂgﬁ mnfu:r”metd} by R SREFRACK. defheint nikbatés are then

Lested (0 B ped 0 ORISR ek ATRRRSC PSP FRBRL 2 '
emploved. D’\ A sequmcm cmodmo the human Ig dommm are truncated I various
forms and expressed as homodimerie fusion proteins with haman Fo tags. The encoded
proteins are purified from conditioned supomatant of transiently transfected cells and the
homodimeric structure of cach purified domain truncate 13 confirmed by SDS-PAGE.

20 The truncates are then tested for binding to Anttbody 1 in a mesosecale binding assay
{Meso Seale Discovery, Gaithersburg, MD). While Antibody 1 showed no detectable
binding o tmcates D1 and D3, it showed sigaificant binding to truncates D1-2 and D2
as deternuned i a mesoscale binding assay (Meso Scale Discovery, Gaithershurg, MD)
and by BlAcore ™{Pharmacia, Piscataway, NI). BY recognizes a conformationally

25  sensitive epitope in domain 1 of the receptor therefore those tnmeates containing domain
I would be expected to bind the antibody if the overall structure was not disturbed. The
D1 and D1-2 truncates showed significant binding to control Mab B9, confirming the
structural integrity of those two proteins as determined 1n a mesoscale binding assay

{Meso Scale Discovery, Gaithersburg, MD) and by BlAcore™ (Pharmacis, Piscataway,
30 NJL. The truncate binding data revealed that the second Iz domain of FOFR-3 15

sufficient for binding Antibody 1 and thos contams residaes oriticat fo the epitope.



binding to truncates DI and D3, it showed significant binding to truncates
D1-2 and D2 as determned in a nesoscal e binding assay (Meso Scal e

Di scover ywoGaittaensburg, MD) and by Bl Acore(tn) (Phar maecajustisoaisanay
NJ). B9 recognizes a conformationally sensitive epitope in domain 1 of the
receptor theré$dle those truncates containing domain 1 woul d be expected to
bi nd the antibody if the overall structure was not disturbed. The D and
D1-2 truncates showed significant bindi2dg to control Mab B9, confirming the
structural integrity of those two proteins as determned in a nesoscal e

bi ndi ng assay (Meso Scal e Di scovery, Githersburg, M) and by BI Acore(tn)

(Pharmaci a, ,Pi scat awa uncat e bi le ng data,re at the
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purified rrutag?‘ut’“f‘sq“gdxﬁ rv?r“etﬁéﬁ'@{@[ﬁ%ﬂ%ﬂ%l‘i.pr” RSl ’ettll g&{:o 14 er ed critical
to the epi tcmpewdr.d midaet ;:arbzani ne pmftcatﬁioonndséemrdi badrrataowe ttttmnhs‘, to a

si gni fi cant %t show
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for gross chfmglémi:n overaII prot ei n structure ~OF the 20 positions

exam ned,. the su std er | e. at 73 (R173A)
| eads tolSaI nost gorﬁpc%uétrsecms;&md%r% d| e EPiY aggg N G mu%(?%b ’\,Skllb%

above leads 1o a significant loss of binding to Antibodyl. Al mutant protems that show
significant loss of binding are then tested for binding to Mab BY to check for gross
changes in overall protein stractare. OF the 20 positions examined, the substittion of
Alanine for Arginine at position 173 (R173A) leads to abmost complete loss of binding to
20 Antibody I (>90% decrease of binding compared to WT), whercas the other substitations
retained binding (<20% deercase of binding compared o WT). Subscgacent testing
showed that binding to Mab BY was not affected by the RI73A substitution, sugpesting
that position 173 constitutes a eritical residue for the specific recognition of the receptor
by Antibody 1. The affinity of Antibody 1 for the R173A mutant is determined by
25  BlAcorc® analvsis. The binding of Antibody 1 1o the RIT3A mutant is 7-fold poorer than
thumu, comparnison reveals that the Arginine residue at position 173 of the
homan and mouse FOFR-3 sequences s not shared by the other family members,
suggesting that this residue s likely responsible for the FGFR-3 specificity exiubited by

30 Antibody 1.



Anti body 1 (>90% decrease of binding conpared to WI); whereas the other
substitutions retained binding (<20% decrease of binding conpared to W).
Subsequernwotesri4s@eshowed t hat binding to Mab B9 was norcCaftiSeawadshy the
R173A substitution, suggesting that position 173 constitutes a critical
resi due forf%hﬁiépe0|f|c recogni tion of the receptor by Antibody 1. The
affinity of Antibody 1 for the R 73A nutant is determ ned by Bl Acore(r)
anal ysis. The binding of Antibody 1to £he RL73A nutant is 7-fold poorer
than the affinity of the antibody for the wild-type protein. Sequence
conparison reveals that the Arginine residue at position 173 of the human

and nouse F se S d th IS,
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speci fi ci ty mexdhinbaddadibigndiniei body 1. FGFR-3 anti body ant agoni st bl ocks
FGFR-3( 111 b) and bi.ndi n C el l'ing
Results from t he G@?&W&ﬁﬁd‘ﬁga’%ﬁuéigﬁgggwjﬁ&-ﬁégéyg%ﬂﬁﬁ#WHﬁg\Rntlbody 1
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ncreases the signals of activated FGFR-3 and MAPK to the same degree. These results
thas demonstrate that Antibody 1 is an antagomst that blocks the FGFR-3 receptor n
ligand-indaced activation in hive celis.
Cell surface FGFR-3 is internalized upon binding to Antibedy 1.
20 Antibody 1 triggers the internalization of FGER-3, constitting a mechanism of
down-modulating the receptor signabing. To test ths, Iabel the antibody with the
commercially available Alexa Fleor®R dve (Invitrogen). in order to trace the location of
the Antihody 1/'FGFR-3 complex. Conjagate Antihody 1 and an 1sotype matched
nonspecific control antibady with the Hoorescent dve. Quicsce the FOGER-3 expressing
25 L6 cells overmight in media with very low concentration of seruiam {0.1%%).
Divide the cells mto R samples of equal size and seed nto wells of a d~well tissue
culture plate. These samples are subjected to three distinet procedures: 1) Binding, in
which cells are incubated with 1 mb of 200 oM conjugated antibodies for that 4°C. The
rernperature s prohibitory low for endocytosis but conducive to antibody-antigen
30 nteraction; 2) Infernaliming, in which cells are mcobated with 1 ml of 200 oM
comjugated antibodies for Th at 37°C. This temperature will allow endocytosis; 33

Stripping, in which cells are treated with 1 rall of 0.2 M glyeine-0. 13 M Na(l, pH3 for 30



Cell surface FGFR-3 is internalized upon binding to Antibody 1. Antibody 1
triggers the internalization of FGFR-3, constituting a mechani sm of

down- noduvetnrog4ize receptor signaling. To test this, | a&beluseéve/oersue body
with the comrercially avail able Al exa Fluor(r) dye (I nvitrogen). in order
to trace thevl¥Fation of the Antibody 1/ FGFR-3 conpl ex. Conjugate Anti body
1 and an isotype matched nonspecific control antibody with the fluorescent
dye. Quiesce the FGFR-3 expressing L6 é&lls overnight in nedia with very

| ow concentration of serum (0. 1% . Divide the cells into 8 sanpl es of
equal size and seed into wells of a 6-well tissue culture pI ate. These

sanpl es are subj d to three dis t procedur i n which
col T's ar e | HOUBHE ba TR B B G L e BORTES ORI | n ot Ac
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t he surface hseft@ptndrsmmd ik eedtel edsdcdnitoated h;enrmedmmc v Th@ el ghtl JHGFR- 3
transfected L6 Qel at ed. acc rdl t.o .t
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(200 nM 1n1_1)h frdf%]imhm&id {A@nm&amﬂw@pﬂﬁzsnbme:ubﬁtedmmbmAbthedc@mmgat ed
control antl

Sanmple 3 i s rea I(%m i lfﬁ ‘fi e ]ﬁ’ﬁu’@gl ‘%‘d‘“‘h‘t0 F“a‘!n%‘“ﬁ’gg‘yp{é‘ (31’\f ﬁ/lIOI 1 m_) for

1h at 374 %mpinez #ha t'4s§ ti&lﬁﬁl@ﬂ« Whibfad: hemgemweakeqmaﬁgmmanmmdw (200
nM 1ni) for _1h 37C fol l owed by stripping; Sanple 5is treated with

conj ugat ed AAtY ‘b\éd’y‘“@ *("bemm\/l( 1‘?%1)19 ¥ Broveqtedwigh copge ﬁ%‘ér‘i*ﬁ?‘é’d@ &% r eat ed

Wi th conj ugated Antibogly 33 2O0waMy shigfiae. a0kr hedd aegmé&sf@u awed by
stripping;, Sa Ie 7 is treated with conjugated Antibody (r200 nM 1) for
3

1 h at 37C. ‘S&vadlleegipg wipeatkd! wepld E5p Jawba%’éa* %H’mfb'éry‘v& g0 nM 1 nl)

for 1 h at 3;21%1&39133@%@1 tbe/dﬁwﬁbzp@ﬂs@igmﬁfzﬁﬂcnbhﬁl@@sﬁr@ﬂé :ﬁmof@aln{ icells are
washed three tines with Id PBS and subj ect to t he Odyssey

1 ce
| nf rar ed™ ndgt HgasPEeEm! f‘o*fu’ 6 t*h’e | Gob dct Fomaaf. et SRy Tdgresdent
intensity. Tagpleadoid e ebusanBheadit8ab® saSachk 0loi@WSat rbt MuenMi®atiod- 1, 1,
3.3, 1.5, 5, .and 5.8. The conditions under whi ch
"The conditions under which Samples 2 and 6 are treated aﬂ{m neither coll-surface
binding sor wiormalization. The conditions under which Samples 3 and 7 are treated
atlow cell-surface binding and internalization. The conditions under which Samples 4
20 and ¥ are treated allows internalization but not cell-swrface binding. The signals
generated by Samples 1-4, as well as Sample 6 are considered background dae to non-
specificitics.
Perform an "acid wash” step on some samples following the incubation to strip off
sutface-bound antibodies without atfecting those that had been trafficked inside the cells,
25 This cnables the guantification of internalized antibodies. A similarly labeled control
antibody {(non-specific higG) is not retained regardless of incubation temperatwe or the
washing step. Although Antibody 1 18 retained at both temperatores before the wash,
ouly those incubated at 37°C remain afterward; demonstrating the internalization of the
antibody by the cells.
30

Antibody 1 induces FGFR-3 receptar degradation in cells,



Samples 1 and 5 are treated allows anti body-cell surface binding but not
internalization. The conditions under which Sanples 2 and 6 are treated

al | ow neiwbepiooaBi2ésur f ace bi ndi ng nor internalizati on. PChaSc@asdsSH@ons
under which Sanpl es 3 and 7 are treated allow cell-surface binding and

i nternalizatdd®31The conditions under which Sanples 4 and 8 are treated
allows internalization but not cell-surface binding. The signals generated
by Sanples 1-4, as well as Sanple 6 areé*considered background due to
nonspecificities. Performan "acid wash" step on sone sanples follow ng the
incubation to strip off surface-bound anti bodi es wi t hout affecti ng those
that had been trgjm x;ked psi dqt e. cel d? enabl es .t guantification
of internalized bS&uC “‘A‘i‘“ Y 5PPy aB‘éf“éCa‘ whnt ‘B‘I’“%%hfll‘* bEds

(non- speci f iKPMAG:H S hetvnnet@kneBGTFRGardbies $udbaigncubasiHontbe Kp&Fat ure or

bef or ot he RLRPUAYY Piase T RRBArda L 3R L Rearte v Fa o S

denonstr at i Rgehlst. it esndhy, Z2atdeoiesofcllt e Apbighodiyalpyt it hecdtieblegiateAnt | body 1

i nduces FGFR t cel | Line

e e ad g E LRI AR SRR e 36T 5ot 1 s are
known to ex pﬁi@@‘ﬁnl&@ﬁ&&&dmtm&ttmrs artyde. b@arcmgng-%a:mgﬂmm@afm;ﬂ:unﬁtmmm:t(ﬁSOE poi nt
mut ati on. Que celdes i L 1% FBS)
for over ni gHf™ MH}&?'[C{)%%}M NS T Re é’i‘geusf"é“pkl‘ﬁt’ba{gj ‘H¥ou §“‘(° "oup 1is
l'ysed i mredisatjediyd w andiutithe nkysattebit swkmnbmatm-»l’ﬂ(: ‘impiek Btoh&sdxmrra of western
bl ot anal yS| S: Y erqi ed as : anpl e.

G oup 2-5 edt “‘Hg’d“ arrrlg EECEH “é ual ‘T‘mgés nama(‘fllp ag; ‘“g“i&l and C of
G oup 2,103, uimianthady iS&BﬁICesﬁpsszphﬁsﬁﬁmaﬁi? Hredysed mth’ﬁ” 1 $t1bf ieated:, tuad any
further treatnent, yt ar e hacu 3 ¢ UGroup 2-5 are
treated wi tﬁﬁ‘gﬁgb‘&i‘éﬂ Tl e e t““g%%"?s i “I""téméﬁggp l?h'? *BY8Fe treated with
30 ug/m Antcicbmd@edl;s&at,'l'wﬂ hn%knshsrp&@&mqﬁm@ﬁumpz zarles«.k yﬁedi ahter 1 hr of

treatnment, and t, ) stern bl ot
ana| ySl S. TﬁTiLd{,an( dﬁdyllpi,ai i \.& M‘{ﬁ\ﬁ; g 24 @(L fﬂﬁfﬁ?‘lr Umﬁ, (}E W wurn h?ﬁ% rlnd XS\‘SAUSiarrpl es Of

Group 3 are d:gt&eﬂdfaa‘gnzem 4 dhf T mmf: 4thr &atutmntk sangls stdiéndnysmres salagokept at -20C
ant 1 L S SOl 00 SRy SN 25, e
and the | ysalfmzs&ﬂaqm kceghmai as-12QER &mimip et;.hailmmzscso:ﬁ Oneptiaratvbideficaal ysi s.
hr of tremtment, and the {ysates are kept at -20°C antil the tme of western blot analysis.
This group is designated as Time 24 hr samples. When all lysates are ready, they are
suhjected 1o SDS-PAGE followed by Western Blot experiment. The FGFR-3 signals of
20 Group | and all samples of Group 2 are similar, In Group 3, FGER-3 signals of Samples
A and € are similar to that of Group!; yet signal of Sample B s significantly lower. In
CGroup 4, the FGFR-3 signal of Sample A s similar o that of Groupl; yet signals of
Samples B and C are significantly lower. In Group 5§, the FGFR-3 signal of Saniple A is
lower than that of groap 1; vet signals of Samples B and C are nearly absent. Therefore,
25  simiar to FGF-1, which is known to induce FGFR degradation, Antibody 1 18 capable of
inducing FGFR-3 degradation in a ime~dependent pranner; a feature that we believe has

not been shown to date.

Antibody 1 induces depletion of mutant FGFR-3 receptor from cell surface

30 Most FGFR-3-activating mutations wdentified in bladder cancer arc located in the
extracellular domain of the receptor. These mugations (e.g RI48C or 5245C) give rise to

a now, unpaired cvsteine residue, leading to fovroation of disulfide-linked FOFR-3 dimers



This group is designated as Tine 8 hr sanples. AUsanples of Goup 5 are

| ysed after 24 hr of treatnent, and the |ysates are kept at -20C until the
time of vweterwm4kizet anal ysis. This group i s desi gnat edPas/Us2e0e/02084hr

sanpl es. Wen all |ysates are ready, they are subjected to SDS- PAGE

fol l owed by %é8¥érn Bl ot experinent. The FGFR-3 signals of Goup 1 and all
sanples of Goup 2 are simlar. In Goup 3, FGFR-3 signals of Sanples A and
Care simlar to that of Goup 1; yet sSfgnal of Sanple Bis significantly
lower. In Goup 4, the FGFR-3 signal of Sanple Ais simlar to that of

G oupl; yet si gnal s of Sarrpl es B and C are Si gni fi cantly Iower In Goup 5,
the FGFR-3 si ower .than th p yet, signals of
Sarpl 65 B arf CLp S BRRY HBEnT ARG E P alR e Rh . EEEG T wnTth s
known to i nditgeCRGHR degradabizo iy YARtdfboHgFR-3i xﬁmﬁa)pahhﬁsddtfx «;mmiudnng FGFR- 3
degradati on i,n e .t hat ye has not
been shown tﬁS‘**a‘étg wz\n(f‘eﬁeﬂg ’(iﬁ(llnghﬂ ads taéb‘f%ﬁ %ﬁtbfaiﬁﬁf’ (t’ﬁggﬁg '3 receptor
fromcel |l sutdfiac® ll\hstntﬁﬁffRe Brdabloncabi ady wid abe ONS) Fkanst ittt geb thn bl adder
cancer are Ioc ted}ﬁgg t he extr }gll r.domain of the receptor. These

mut ati ons (&G “ml“r%‘?%g(‘f) P68t 0 a new, unpaired cysteine
residue, leading to formation of d| sul fide-linked FGFR-3 dinersin a

| i gand- i ndeperigaeitic pdifdde andripl hsdtdiney sbbienprepineartiotishedbes sp#9C, Y375C and

R248C, whi cht,e@eFheR: aeeatiiad@in o Faid. 3 RERR:SNALL alalansy-IAxR] adder
cancer. In addition 8249C on FGFR-3(l1lc) also leads to constitutive

activation GHUECERBRL{IIE)or (Al MeorRlySGVeuntantied Frerr Fdousd [dopreties not onl y

wild type (WRunEEFR: «%ZL&J{G 2BhS Qe Eh@(ﬂ‘géb Wf&ﬁ\/ﬁii@ﬁbrcﬁmmkpéﬁﬁom ated FGFR-3
nutants. To generate 3 and Ba/F3 cell lines stably expressing each of

the thre¥® nodtiEsmrdnSBEERSS PhtaAR 2% parivedssd watowPNAGER- 3, ¢l one cDNA

encodi ng f uldizlcengl-nshinmne, E%Rra&fhd |“ﬂ‘®ng9§rm€ INg) T BLBoVREVRUER retraviral
vector (O ontech Laboratori es, n View, CA) to generate

pNBCVpur o- FERRESTEIM byr iaw(tl}riéﬁ Sﬁéeﬁ PMSCtRoPURE o T@nstecipligie. v375C and

R248C, are ifp &H@x@lﬁl‘éﬁg ehidax-the ’\Q@N&Mhém@\Ciﬁﬁh@ﬂﬁﬁoi@hﬁﬁ& ﬁ%ﬁ@mni—a Jol | a,
CA). To generate 1H3T3 and Ba/ F3 stabl e | s eng or nmut ant

FGFR- 3, var i ‘G & N VedHsis apddo witst Nféﬁgf e w«.{b %&t RAGEAY cel | s
Phoeni x- £€0 i FGL  IMRRASSATor (B hvelst &iilek pof:RG VAL NGl MAFRLOHE Rhined

with Alexa Fleor 488-conjugated anti-human FGFR-3 and analyzed ysing flurescence-

activated cell sorting (FACS).

For Antibody T-induced mtermahization/depletion of mutant and WT FGFR-3 from

cell surface, wells of 6~well tissue culture plates (Costar, #3598 are seeded with 1.5 x 16°

20 NIH-3T3-FGFR-3 patant in 2 ml of culture mediom (DMEM {(Invitrogen); 10% (viv)
FCS dIavitrogon); 2 mM L-glatamine (Invitrogen); 100 UA300mL pentaillin G, aad 100
i/ 500 mL streptomyein (Invitrogen)). The plates are incubated for 24 howrs at 37°C
ander 95% relative humidity and 3% (v/v) COL. Antibody 1 s then added to the wells at
a final concentration of Sug/ml.. After 2-hour freatment, the culture mediany is removed

25 from the wells and replaced with 1 mi. of enzyme-free cell dissociation solution
{Chemicon, #3-014-B). The cells are collected mto centrifuge tubes after being incubated
for § min. at room temperature, and washed once i culture medium followed by one
more wash in binding buffor (DPBS with 1% (w/v) BSA and (.01% (wiv) sodiam azide).
Before staining cells, an FGFR-3 antibody that recognizes a ditforent epitope from

30 Antibody 1 1s Iabeled by using an Alexa Fluor 488 Monoclonal Antsbody Labeling Kt

{Moleadar Probes, Eugene, OR) according to the supplier’s mstractions. {00 gl of



The retrovirus are collected and used to infect N1H 3T3 and Ba/F3 cells.
After selection wwth 2 ng/m puronycin for two weeks, cell expressing WI' or
mut ant FGVB-2810a1e026t ai ned wi th Al exa Fl uor 488- conj ugat edTaseéovhosan FG-R- 3
and anal yzed using flurescenceactivated cell sorting (FACS). For Antibody
1-i nduced i nt-é¥¥al i zati on/ depl etion of mutant and WI FGFR-3 from cel |
surface, wells of 6-well tissue culture plates (Costar, #3598) are seeded
with 1.5 x 10s NIH3T3-FGFR-3 nutant i®’2 nL of culture nmedi um ( DVEM
(I'nvitrogen); 10% (v/v) FCS (lInvitrogen); 2 nmM L-glutam nc (Invitrogen);
100 U/ 500nL penicillin G and 100 ny/ 500 L streptomycin (Invitrogen)). The

pl ates are ncub g for. 24 hour % reI ve h dity and 5%
Cuivy S cne AR SRt Eatietins & eh boyicl i oaied o AR Ehe L at | on
of 5ng/ L. Akdetis, 2hfhure twneaturend for b&nemc Uis fer @m@m armtics whegrdved from t he

wells and re ith 1nl of en ree ce i.ssoci ation
e o " SRl P SRR S5 a2 PR YR es A ter
bei ng i ncubats@dhé orad deif. nTn&tﬂnmﬁ@mﬁémeﬁ(ﬂimke;cu&ﬂﬂw\/\ﬂﬁhﬂd} enc¢ecisn culture

mediumfaqllag b|n th 1% (wv) BSA
nd 0,019 (W93~ 38ur O 251 ) TR B B & SRR e ST R 3 ant! bbay

t hat recognl zes a different epitope from Antlbody 1 |s | abel ed éUSI ng an
Al exa Fluor 488 Wn’@b?‘dh‘éﬂwﬁﬂ‘t‘- %wv paBerrhg ke s thewHaasty pF 6BEs, Eugene,

OR) accor di NgudiQeulcd SaBNRRN o8 ihcSeel] BEELY Shd: QRS nerk QQiMnu8d R indiag buf fer
containing 2 nmg/ mL of the Al exa Fluor 488-]abel ed antibody are added to the

cel |'s, whi chesigagend denisiienpat @ f or teauhipiacgn cpladucdyasgghegd@Pe t hen

washed once tbichcRi NG RAgy BEA h@od D e iRBUBPE R, A RERSIGRREALNI Ng 2 my/ nl
propi di um i odide (to stain the dead cell s). The amount of FGFR-3 nol ecul es

remai ni N orMEHEY eb‘mm'@&%(f'a*étéf%ﬂ&naﬁnym erEsEslyapeysigh Wangd10, 000
events are aggukredrix0foneaghysaapl e. The nean fl uorescence intensity on the
cell surface reflects the quantity of FGFR- 3 nol ecul es that remain on the

cel | surface art pf, K BRHTPOFAMONANLARIT, w06 BELG8TI 20801, dopl et on

of FGFR-3 on the cel'l 1 uor escence
i ntensity ofRPAMtIckodydintsnmaiediod eliths %l%ﬁded«nbtwdt\ he% nﬁamtﬁl uor escence

132: ﬁn\s/\i]_t gngfw p@?}(}l&%ﬁ% tq"il&u ,C{RIC ‘]"]H ﬁ.ﬁ'ﬂp\% LRQqM T%ch%blgplluf I\%S‘Lnﬁll ¥ reduced

15 Canada) After mcubauon 101: ?“’ tws, colls were pulsui with 2000l (2 aCivZ00 ul of
methvi-3H thymidine for 6 houars at 37°C, 8% CO2Z. The cells were harvested and
counted for JH thymidine incorporation. Antibody 1 sigmificantly intubited BafF3-

FGFR-3- R248C proliferation.

FGER-3 antibody antagenist inhibits FGF-signaling m FGFR-3 expressing tamor
20 cells in vitro.
Identify tamor cell lines that express wild type or mutant FGFR-3 (b andfor
e using flow eytometry iy which Antbody 1 is the primary antibody. Three bladder
fumor cell Bnes, RT112, RT4 and BETU903 show significant FGFR-3 exprossion. OPM-
2 cefls, known to express FGFR-3 recoptors harboring a gain-of-function K630E point
25  mautation, also display high level of expression in this study. Two additional cell lines,
GEO and FADU, we found to express moderate bot sull significant levels of the receptor.
The FGFR-3 signaling pathway 1 these tumor cells 15 characterized using westorn blot,
QPM-2 15 a cell line dertved from tnmman multiple myveloma tumors. Quiesce the
cells i low serum culture media (0.1% FBS) overnight. The next day, divide these cells

30 te foar samples of equal size. Set aside and keep sample 1 at 37°C for 1 h as the control



For the Ba/F3-FGFR3 cell proliferation assay, 80,000 cells/well are seeded
in RPM 1640 nedi um suppl enmented with 10% FBS. Antibody 1 is added at a
concent r awpan10af48@6005 to | Qug/ mM wi th heparin (StenCel IPCTaiskovolocagies,
Vancouver, Canada). After incubation for 72 hrs, cells were pulsed with 20
ul (2 uG)/ 200891 of methyl-3H thymidine for 6 hours at 37CC, 5% C2. The
cell's were harvested and counted for 3H thym di ne incorporation. Antibody 1
significantly inhibited Ba/ F3- FGFR-3- 2R248C proliferation. FGFR-3 anti body
antagoni st inhibits FG-signaling in FGFR-3 expressing tunor cells in
vitro. ldentify tunmor cell lines that express wild type or mutant FGFR 3

(I'l''b and/or M) wusi,n | ow..c on ChAleJ is.the rlmary
ant i body. Tﬁi“g/t! bi"GUE r*ﬂ’inﬁlrmryé Wﬁ J”ﬁy‘ﬁe@“ t(l'«#ﬁpg %‘ %%"“C%bg show
significant ‘»FG‘FR{BuekprtB&&nmm tHoRNhe Qu@&l igh, 0 km‘ﬁwm FGB-9aplides $7EGER- 3
receptors harbori ( Oi al so displ ay
o1 ovel | of kP RuBiedibPh S PEHUGT AR5 45 Tra Tk P 38 2D and
FADU, are fahtnsdmt: SN prels 8.2 mdieratires hur-Stok I § mSi gmxf heamt fdueumip&s of the
receptor. Lo th

char act eri zé‘&d *‘gﬁbtﬁ%émbﬁggqa Wﬁ/{b ’ﬁ*'s“" ”:l“f‘ Irﬁ)?%% &&‘f“v“é‘&“ Pt om human
mul ti pl e nydRe? tvihor sui-fBuspdsdesdsine agdblls Brobel thwacs erpmotdivtnitesedi a (0. 1%
FBS) overni ght . i Vi of equal
i ob. Set " ndisor e R BR b ah iR iaP Rl PrblttafSudt

| ncubat e sanjah&@;mm Efee20B0nM! @MtAntH dn@;dy pﬁmﬁhm»gﬁt@nﬁbﬂ\l The siSets odsi de

sanple 3 at i S S of FG--9
| i gand at 3'}% ?&L’@JR b%nm{%ﬁu@ at“ &" ‘§4 i I”Um m%}“ ‘hr‘gbﬁiml\ﬂm&?l“ Ahvtkm%l\gody 1 for

at 37C fm L.;m,s‘..ﬁzhém u@xmﬂsﬁ@uﬁ hteu. sashte rcsemsrl "éhc,vm,tnhi @S2mpivief mbSa® at 37C for

15 m n. | yse all f.0 hemto SPS f ol | owed
by Weést er n 6 léﬁl t?&ﬁt é}?hﬁ?,}%‘ib é“ ac un l%@g g 3%'& ;tet a%ta onftht cet LcGEf
anti - phosphd"{Ty‘f asFHER-Antivbody TxE’m@més asih@o»amwwmmmmw@m -a8d # ea@m

ef fector nolecuy r’qn N{% té}twhn «]a?xgléﬁn\t\ﬁmlpicgupglngd'&l\@ mhs?;{nﬁlaeq y\f;. 0? Obe the

activation of doWn ntr - phospho Akt
ant i body. The_nsnognﬁiaswnsi P RogPh ® Fs-hEE-RaB ddubbrhiSanit el dn@mh are

compar ablee 0 Rk yLI SNSRI LRy ML ERIETSTPUAIR el TGRS State

of the rece nore t
a cell ine derived from human cnlorec tal tmors. Cuiesce the cells 1n low serum media

{0.1% FBS) overnight. The next day, divide these cells into six samples of equal stze.
Set aside and keep sample 1 at 37°C for 1 h as the control sample. Incubate sample 2
with 200 nM of 200 oM isotype-matched non-specific control antibody at 37°C for | b

20 Incubate sample 3 with 200 nM of Antibody 1 at 37°C for 1 h. Set aside sample 4 at
37 for 1 h, then expose the same sample with 0.67 oM of FGF-1 Hgand at 37°C for 15
min. Incubate sample § with 200 nd control antibody for at 37°C for 1 b, than expose
the same sample with 0.67 oM FGF-1 at 37°C for 15 min. Incubate sample 6 with 200
aM Aatthody 1 for at 37°C for 1 b, than expose the same sanmple with 6.67 aM FGE-T of

25 37°C for 15 min, Lyse all six samples and subject them to SDS-PAGE followed by
Western blotting. Probe the activation of FGFR-3 with an anti-phospho-~Tyrosine
antibody. Samples 1, 2 and 4 have similar low levels of phosphor-FGFR-3, whereas
sample 3 alone has significantly higher sigaals corresponding to all three kinds of
molecules. Therefore, 1} FGF-9 exposure mereases phospborylation of FGFR-3; 2)

30 Antibody | antagomizes these mercases, and 3) Antibody 1 alone does not bave any

HE0n ist ac \v'l‘:}".



tripled that of Sanple 1. It can be concluded that Antibody 1 antagonizes
the effect of FG-9 on FGFR-3 activation. The signals of phosphor-MAPK from
Sanpl es 2wvandioo4s2e¢ conparable to that fromsanple 1, wrCThuSe@pnemsant ed t he
un-stinul ated state of the receptor. The signal of Sanple 3 is nore than
doubl ed thatX-¢$338anple 1. It can be concluded that Antibody 1 antagonizes
the effect of FG=9 on MAPK activation. GEOis a cell line derived from
human col orectal tunmors. Quiesce the céfls in | ow serum media (0. 1% FBS)
overni ght. The next day, divide these cells into six sanples of equal size.
Set aside and keep sanple 1 at 37C for 1h as the control sanple. I|Incubate

sanple 2 with 20 of 2 ans pe-mat.ched non-s eC|f|ccntroI
2t body at 37 Rara e it pettse 6 R BB THRE 900 BRicer Uit Hody 1at a7

for 1h. Set 1@8&@@1@@&@& ecdla at! ‘ZBVﬁﬁbfmlﬂﬁghttﬂ&ﬂscﬂ)@@@&ﬁ;ﬁd’lﬁu@&lm mmanple with
0.67 nM of EGCF- t. 37C fo h 200 nM
cont ol ant IBBAY B aelue fo ik 17 bk bS8 T e R AT Budeti i cn o 67
NM FGF- 1 at s3%@ef Bikuthl stinple 2hvitubans! FampbeiyG a1 B00h nd: Anidd shogdy 1 for at
37C for 1 h, thaﬂn expose the sane sanple with 0.67 nMFG--1 at 37C for 15
mn. Lysé al¥at 478C @ by the camere Sispee paoiertt b SHSf BRGE end Bvied B West ern

bl ot ti ng. Prl@t?ﬁnt f"ﬁuiﬂfetslu\ﬂﬁlt: 4 QRmeho EERR3aMid R f@rﬁuar'?ﬁﬂ ﬁ\phﬁﬁ&h&xgyﬁ{ osi ne
antibody. Sanples 1, 2 and 4 have simlar |ow levels of phosphor - FGFR- 3,

wher eas” sanphesse spaHew ﬁ‘a@ IS pYfFEE At Y CHieghewins Nywalvae *Hbfﬁ’?fe@%‘@h‘éil ng to

al | three Kign@supd: mel @i%l&iﬁ%mdﬁﬁ@ﬁi@fcﬂ@ pASE R4 BX PSS IdiRGS eases
phosphoryl ati on of FGFR- Anti body 1 antagoni zes these increases, and

3) Antibody Probs st ves ‘)%‘t‘“‘ﬁ&v%“ afrffywagb’ha\% VEERN Yt g0 RI-phepRoi 5 4 cel |

l'i ne deriﬂved\if\pﬂ?r&ﬂkﬁmﬁnﬁQﬂ)@(ﬂgﬁ'&n.hh'@'if%?&a\x1@%&&%%§L&$}%uﬁ&hksﬂéQuh W serum
culture nedia (0.1%FBS) for overnight. The next day, divide these cells

into four é‘ﬁ‘ﬁ)‘lmé%“%q Alpipody; ébi“CSé‘P offe] Y& aifaciksF ®ahpl e 1 at 37C for 1 h

as the cont ri@hssanR k;emmhﬂcggbamx mnﬁke,mapmhh 1 20QmBMaofnuAiiifpody 1 at 37C
for 1 h. Set asi e sa at 37C for 1 h t hen expose the sane sanple

with 1.3 nmagpbget{C |f?1ngdhfat0 oo Uegpialy i spllegt e diRed wammem4 i t h 200

nM of Ant i bagly;.d afl@{hc@;m%wrhtQﬁwﬂi(}PR %tnﬁﬁlgbd@)&%mﬂﬂ?@“ SRR RAMlesW th 0.13
nM of FG-1 at 37 Next, lyse all four sanples and subject 10%

of each 15ysquiiot&ar4m;etdnm EB&BA% f"@hhp\i\&d tdofre Mgt pmidal ot dicngeht
Wash these beads 3 times with PBS, before subjecting them to SDS-PAGE and Western
blotting. Probe the activation of FGER-3 with an anti-phospho-Tyrosine antibody.
Samples 1, 2 and 4 have similar low levels of phosphor-FGER-3 and phosphoe-MAPK,
whereas sample 3 alone bas significantly bigher signals corresponding to all three kinds
20 ofmolecules. Therefore, 1) FGF-1 exposure mereases phosphorylation of FGEFR-3, and
MAPK; 2) Antibody | antagonizes these increases, and 3) Antibody | alene does not
have any agonist activity. Sample 4 alone has lower phosphor-Akt signal than the rest,
wdicatmy that Antihody | may antagonize Akt stenaling as well,
Use GEO cells to prepare the six samples desenibed above, then fyse and sabject
25 thom fo SDS-PAGE follwed by Western blotting as above, However, probe the
activation of down-stream effector molecule MAPK with an anti-phospho-MAPK
antibody. Probe the activation of down-stream offector molecude Akt with an ann-
phospho-Akt antthody. Sammples 1, 2, 3 and 6 have similar low levels of phosphor-
MAPK, whereas Samples 4 and 5 have sigotficantly higher signals cotresponding to all

30 three kinds of molecules. Therefore, 1) FGE-1 exposure increases phosphorylation of



Probe the activation of down-streameffector nolecule MAPK with an

anti - phospho- MAPK anti body. Probe the activation of down-stream effector
nol ecul e WR0wW/MB028N ant i - phospho- Akt anti body. Subj ect PClarseed®50830% of
each |ysate to_an immunoprecipitation experinment. Mx the sanple with a
commer ci al amt$BEGER-3 antibody at 4C for 4-16 hrs to allow the antibody to
collect the FGFR-3 receptors in the |lysates, and then retrieve the

anti - FGFR-3 anti body-bound FGFR-3 by ni®ing 20 ng of protein A-protein G
beads m xture (50:50, V:V) to the sanples at 4C for overnight. Wash these
beads 3 tinmes with PBS, before subjecti ng them to SDS- PAGE and Western

blotting. Pr e vation .of FGFR-3 hos ho- Tyr osi ne
ant body.  Satprbe) PiBdy G iGs v arriare rite PRUBRY TR BRBS RO FOFR. 3 and

phosphor - MARKy aghiar @asinsanpl e 3 al one has significantly higher signals
corresponding to all three kinds of nolecules. Therefore, 1) FG--| exposure
i ncreases phosphoryl ation of FGFR-3, and MAPK; 2) Antibody 1 antagonizes

t hese increa%ﬂmpdﬁndatﬁ)itsmmbb&ﬂ)g:dmal.mﬂemdmsmn@ﬁo have any agoni st
activity._ Sanp

le.4 Io\ as | ower S

i cat ] iig tna - Aden BENGRay SR badonnge Vi bigh dPR BN iee aro
cells to pr eﬁnﬂfrewmtméuﬁz’iu}(uﬁianﬁbes.ednmcmeb@diabmﬁem ivhemuhysirramddisubj ect
them to SDS- PA owed by, rwn‘.b tt s..abov ver, probe the
bt vati on 80 oA Y PESHRIT LR brcRERLeUT LT R R Ao BRo 8 pho- MAPK

ant i body. Prnmaﬂsheualqsdsuﬁ&mm)w‘&a@l@mr@m&eram nﬁli@ﬁhﬁidﬂbﬁ@“l\a Akt with an
ant i phospho- Akt. an ow | evel s of

phosphor - Md\ﬁ%c ?Nﬁ‘é’i SRl ! qéaf‘?ﬂ 'ék-smif?'én’&ké’(ﬁaélg} ?“Eﬂ'ﬁ Jf‘f"é'&ﬁﬂ%“ﬁ?ﬁﬁ@fmm gnal s

correspondi ng 1 & aldh Akhvee 1tk Resp @ﬁ tdmdz B@zﬂh@ﬁ:smﬂih@{ﬁf‘ﬂﬂ aM, thputhafe | exposure

i ncr eases p QS r Ll on nti bod nl zes this incr eases,
o S e PR Ak ‘dgg{;yﬁdt‘” i éﬁwa‘gﬁwg? e et S oaie | body 3

inhibits turmampkeli agi@etittdang csidtabhi @l shipivd ;hrqomﬁh@elhin pr@hicf extat i on assay
is used to show the inhibitory effects of Anti bogly 1 on the growth of tunor
cells. Quies¢& wﬁnbtrfai?’eﬂmw“nfzr@e?muss Dytckiow! serdhre steded ilidi a (0. 1%

fetal bovi ngi Se@%”}f\e%zggq%n ast \.p I iﬂ%ﬁ ﬁémgth mzlé&iud \ﬂlb{l\ﬁ}qf -ﬁ?llw !ns mpt o 4

sanpl es. S IHE s
concent r gt i arc @fnub@Yw(iNE MM exogenous FGF-1. The experiment also shows that Antibody 1

effectively reduces this exogenously stimulated growth,

A soft agar assay, also known as colony formation assay or colonigenic assay, is
used to show the inhibitory effects of Antibody 1 on the survival of tumor cells. RT1H12
cells grown in soft-agar containing 200 oM Antibody 1 (in 10 % FBS cultare media}

20 form ~30 % fow colonies than those grown in soft-agar containing 10% FBS celiure
media alone, or containing 200 aM isotvpe~-matched nonspecific control antibody {in 10
%% FBS culture media). This shows the anti-survival effects of Antibody 1 on the tumar

ceils.

25 Antibody 1 shows anti-tumer effects en FGFR-3-bearing selid tumors,
Develop RT112 and GEO xenograft tomor models by rogtine methods i which 1-
280 miltion tumor cells mixed with 0-100% Matrigel are injected subcutancously to cach
female athynsic pude mouse. Start antibody treatment onee the mcan volume of the
subcatancous tumors is approximately 400 mm2. The two tumor cell Hnes RT112 and
30 GEO corresponding xenograft tumors both are effectively inhibited by the three times

weekly 40 me'hg Anubody 1 1p. mjection treatment compared to the same type of tumors



Leave Sanple 2 in the starving nedia. Add FGF-1 to Sanple 3 to the final
concentration of 1 nM Add Anti body 1to Sanple 4 to the final concentration
of 200 nMvoinoviasize at 37C for 1 hr. Next, add FG-1 t oPCmaSkéoamabos4o
concentration of 1nM After preparing Sarrpl es 1-4 as described above,

i ncubat e thet-4&Wples in a tissue culture incubator set at 37C and with 5%
C®2 (v:v) for 48 hours. Detect cell growh using standard 3Ht hym di ne

i ncorporation, assays. Tunor cell growth is doubled when RTI 12 cells in
vivo are stinmulated with 1nM exogenous FGF-1. The experinent al so shows
that Antibody 1 effectively reduces this exogenously stinulated growth. A
soft agar ass

/. ornati on assa oni.geni ¢ assay,
o Lsed 1o ShOeEHT FHTTD! ufroBr Bave MBH St B dy et STl of
tunor cel | s.of REIFGER-Teblatinggawnyl sondef tr dfaky coft @iRiaigudeerl-Ant | body 1
(in 10 % FB rm 50 han t ho: wn in

Sof t - agar cdnraitiG Too0 s ot Iy Haari SRS “ErhiEh utin iy 80 M

i sot ype- nat chediv ﬂm&fseﬁmfa‘G;ﬁﬁﬁﬁ%mhm&mg@ﬁdﬁ(}%ﬂs ©0ep¥r bBSpulihime nedi a) .
This sho t a effect of Antib I'ls

Ant | bodyvgi (Eﬁ "p‘ér?’tﬂsyi“ ‘r‘%?’“ REEe ‘%‘% H““#@‘»‘H*“a’%b%é%"“"g“‘ég?r &”Rh‘é’?e Devel op
RTI 12 and Gg®, 5&?@1@\9{&@;{5{:&&E@f@b%@%h@x ml{ﬁ%w@nmt hodgxd 0 whiech 1- 20
mllion tunmor cells mxed w 00% Matrigcl are injected subcutaneously

to each fendfs %@thy}rﬁ“@uﬁwwﬁbugéméfqaszt»* va%ffmﬁawﬂﬂriérat“ﬁ@ﬁwaﬁce t he nean

vol urme of thi%ms&g@ﬁ%&QH&QIH§YLRW§M B ARRLPSLTBE @h¥ha AR n badi) @ad WOt UMDY
cell lines RTI 12 and GEQO correspondi ng xenggraft tunors both are

ef fecti vel y‘i“ﬁH’i“b‘iit‘%‘éﬂ%y“ﬁhé‘f%“’d‘i‘@é‘“ﬁ*ﬁé‘é“‘ﬁ\%@@ﬂ‘%%0“#‘#@?1!8& i&n%%dﬂfy 1.

injectiopy t reatiRNARaRd t\vﬁht\hgz s\ﬁ@”ﬁfﬁ YRQ R ack HRE S0 ﬁ\hefuﬁ@mor ol
cohorts. To denonstrate that these effects are emanated fromth renderl ng

of the FGFRISCEF GRAMN HELERiBYR: 08 BRUHEE: ﬂ%défr*ﬂhéacvmyﬂmpmwé.bhé\

Orthotopi ¢ R @ed Mo RIS windy MG diDe: AumRy bl ssafi@cdavaids af FGFR-3
signaling as suggested by the negatl ve results froma Wstern Bl ot anal ysis

of the F@Rz%ﬁ?%eééﬁtfw%«-ﬁw;ﬁﬁwy atPepdy bekmorepise e s aeiewas gener at ed

by injecting;ddebf @t ase duhansireled \PGb@&yqalﬂh&ts(zPng&&@i adhd ®8Ll Yy into the
dorsal | obe prostat es of Nu/nu _mce 7-8 weeks, 1X 10*" cel |l s/ nouse)

t hrough Bur gepys teiresisseivectigrgl 6 Re 51““?"%‘]!}1 MAPEYS on, bi ol umi nescence

Antibody 1 shows anti-tumor effect on myeloid tumors with mutant FGFR-3
receptors
OPM-2 and KMS-11 are FOFR-3 expressing multiple myeloma cell ines. In

20 addition, receptors in both cell lings are mutants harboring single point-mutations:
KO30E in OPM-2 and Y3730 in KMS-11. The two mutations are gain-of-function
muatations and heighten the activity of the mutant receptors through mechanisms such as
counstitutive activation, prolonged half-hife and incressed ligand sensitivity. Develop an
OPM-2 xenograft model by routine methods in wlich 1-20 miflions of tumor cells mixed

25 with 0-100% Matrigel are injected subouwtancously o cach fosale athyimic nude mouse.
Start injection treatment once the mean volume of the subcutaneous twumors is
approximately 400 mm®. Treat 3 times weekly. Measure tumor vohsmes 3 times weckly.
Make final measurcment after 4 weeks of treatment. Mean tumor size of the Antibody |
treated animals is 64% smaller than that of the control group. Perform Swudent -test. The

30 P valae is less than 0.0001. Therefore the finding is highly sigmificant. & KMS-11 bone
engraftment model is established acvording to X X | et al,, Clin Cancer Res. 2006 Aug

15;12(16):4008-15. Start anubody treatment | week after the tumor cell injections. Treat



i mages of the animals are captured in the ventral position (animals |aying
on back) and quantified using the I'VIS system according to manufacturer's
i nstructiwozo(e@asizper Life Sciences, Hopkinton, MY). M eeTwistévovossesst ul

i npl ants are random zed into groups to receive various testing agents i.p.
on a predet erh¥¥éd schedule. Signals captured by IVIS are used as
surrogates of tunor burden, and are recorded weekly. Statistical analyses
are perforned using repeat ed ANOVA. AntEbody 1 shows no significant effect
on the growh of the PC-3 tunors. Therefore Antibody 1 inhibits the growth
of those solid tunors that possess functi onal FGFR— si gnal i ng pat hways.
Anti body 1 shows antll I\}g“ ef ectL. on rr% ‘1ﬁ DI S )gnt FGFR- 3
receptors OPMZ 4l R ‘T‘miq ‘ﬁbf—"@gﬁ Y ‘f‘(fﬂ"é‘éé? d‘\r‘r[ﬂ f‘\“bﬁi%‘r% ona cel |
lines. In addidi biake fieCepisorescitnibothiagelfer ﬁ%z;z@t&oxmﬂantathaﬁ(»bori ng

si ngl e poi nt t

Tt ati ons ar‘"&%&‘? PR AR o ot e ORC BRI AR et CHE ROy of ¢ he
mut ant r ecephMonisi- dfmaufghnmemm ;snﬁ{nsucmuaﬁ)rmmnstxdmsuisﬁ}we 3aatmﬂtartt| on,

prol onged h I ncre Vit p an OPM 2
Renograt ¢ el BOE rhE HERRCH Y BRI T a6 ot BRENSF dnor cel s
m xed wth &uﬁﬂ@%tl\/aﬁfzh;g;eahmcaru&mzhp@@gimdi 6 e udiah egiuss. yAztlan&saChppﬁﬁn’al e

athym c nude ction treatnent onc ume of the
Subsut ancoude Pufte Fis PeRlnpp Bt iy 458! R Pas S TRl iy “Moasur o
t unor vol unB&s8E td webasvieak Hyt pddekeY T30 abuame dsue enEiitR-af t er 4 weeks of
treatnent. Mean tunor size of the Antibody 1 treated aninmals is 64% smal | er
than that of the control group. Perform Student t-test. The P value is |ess
t han 0. 0Q201.AsHbedet miemtdssehéihndipn@idts‘fhicghfw(sh‘gﬂi@eimant A KM5-1 1 bone
engraft ment node .est abli.she I X el .. &in Cancer
Res. 2006 Aug 15ki§ CHEY 3008 %g' g?%“f '“‘““?’i“ﬁ““ y' ‘?‘r%la%" b "“T"\%é& after the
tunor cell |m}sebnmmn3ul nﬁme‘atﬂ ugtmsssmmhhz;rapamca@mem of bgniabisg epplitieed by t he

t unor Cel ! S S%VY?{‘I% \ll{lb('} ¥ lfl ntg%}téi ‘(LHD"Y%y ﬂ{}f? ¢ OanL'x)n\ fﬁ({)o[gsgls)p P%W]t af ter 33

days after t'he ‘fi'rst reated ani nal s
is 1/4 of t s @m‘i(h@s *@mgmodmwnmmh;ﬂssb} :G:mmdmﬁ:tholimg» dank(Miiatel - Cox)

LS h{r%ﬁ) geq\{f%(l)r%g%s 13%1‘«:9({ W ;%eg IUJ '1%15"& are m}p:%&d Aq}% tgxg,gusshlnt quth %m%f:.gm ficant.

In both ree I'nj"ections
t reat nent athymic nude mouse. Start fzm:bnd\ treatsment once the mean mhnm of tho

subcutancous tumers is approximately 400 mm?. Use 40 mg/kg three times weekly
wjections of Antibody | and the maxinal-tolerated-dose (MTD) of cisplatin. Measure
tanior volumes 3 fimwes weekly until the end of the studies. A summary of the data of

20 RT112 namor model are recorded in the following table:

Table 3 Individual RT-112 Tumer Volumes (mu) - Cleplatin Treatment

Treatme | Ba | Day | Day | Day | Dayv | Day | Day

nt vl |8 is 122 29 36 42

USp

Saline IS1 | 288 560 909.) 1346 | 1758 | 2211,

Average A N .6 9 A 6 3

FSEM. | 9.0 18} 33,0 795 133 | 177, 2247
3 5 5 4

Antibod

yi 186 | 260 | 398 | 655, 926.| 1217 1501

Average b1 31 2 3 4 9 9

A8EM | 88 22,1 411 442 BLE | 124 1637
2 7 2

Cisplatin




significantly inhibits tunor growth conpared to the control cohorts.
Anti body 1 appears to be the first to denonstrate in vivo anti-tunor
activity woanrmausi2anor cells that possess K650E as wel | pas/ushasmoishat
possess Y373C nutant forms of FGFR-3. Antibody 1 enhances the therapeutic
ef fi cacy of %y$¥Btoxic agents. Cisplatinis a widely used cytotoxic agent in
cancer therapies. It causes DNA cross-1inking and i nduces cell apoptosis.
The therapeutic benefit of conbining cidplatin with FGFR-3 anti body in
t hree bl adder xenograft nodels is explored. Develop RTI 12, RT4 and BFTC905
xenograft tunor nodels by routine nmethods in which 1-20 mllion tumor cells
m xed with 0-100% ’*‘tr: gely-at-e-knf-ect-ed-subeut-anegusty--t-0 each fenmal e
at hym ¢ nude nouse §t"§§ &ﬁgi B"(‘)‘ﬁ\ \3§g cat’ n?’%r %8‘; hé'leln vol ume of the

v Filann 100

ho

subcut aneous tunor s -t h-y—40 US-6 —agl-kg three tines

weekly injections )?5 Em‘? §/ lr"’?ndg heﬁ\?r?axii‘n'ﬁl P{)’i eF%‘t‘% - dose (MID) of

cisplatin. Measur e -t-ufBt—yol-uies Y l—t-he end of the

studies. A sumary 6‘1‘“?‘?% data of | RTlI } 12 tjunor {node] arejrecorded in the
I

following table: Tabl& 3: |l.ndividual . RT- Vol upes (mMmB) -
Ci spl atin Treatnen Eﬁﬁﬁﬂﬂt 1%/\ AR /%2% a‘{*‘% %kﬁl ?‘3 J”Cg‘rpare the efficacy
of cisplatin treatpeht3ks t-hat c.’;p! A-1-b h y--t--£0nbi nation. P
value is 0.018. Thetefove [t He| etFect!: )fSW tit‘%dc %1" 0393{*'?13 i ncreased
efficacy of cispl ati-n-i-s '”iﬂ‘\'y @iﬂn5 anlt S the data of RT4
tunor nodel are recorded in_the foI I OWI n tabI e: Table 4: |ndividual RT4

Tumor Vol umes ( mhije m—“@r@&%‘[@ﬁﬂw'é%{ﬁ% VHRERURT TRMCARTND LR FEREEVcal t est .
Conpar e t he \gfihiteasyy @ﬂa-amz&@thatmﬁmaﬁ nEeRtuvse ol atheRfor€ins phi@t bn- Ant i body
1 conbination. P value is 62. Therefore the effect of Antibody 1lon the
i ncreased effiibady! ‘alfthfcif%fpiﬁaﬂfﬁl% ohrigHRtR ISPigHY FRRERT A summary of the
data of BFTCI05 hugBardele dier RESaste tholif) atd1€cok@biliOmt RAictaklidie: Tabl e 5:

I ndi vi dual BFTC- 905 Tum)r Vol unes (mB) - Cisplatin Treatnent Conduct RM
ANOVO statistical te npare the efficacy of cisplatin treatnent vs.
that of cispl8¥iin ‘ﬁ%‘n‘t‘i“lﬁ‘b&% i‘“&‘%ir’?{ﬂi‘t‘i’é““t“{b"ﬁ‘ ) T%‘épllﬁﬂ\/éﬂﬁ%‘“i“s 0.0209. Therefore
the effect of Antibody 1 on the increased efficacy of cisplatin is highly
significant. None qf-the-ani-nals-di-ed-pf-the-treatappts-during the entire
courses of these {reatmy | Day | Day | Day | Day | Day | Day | Day
ent 1 8 15 2 129 36 42
UsP
Saline 1861 314 624, B99 1351 | 1813 2441,
Average A 9 3 . ! ‘
8. EM. | 90 26.] 439 38 164.| 194, 2700

S R 2 ISR, STSU

SR N N5 R T b1 2
Antibod
vi 209 289 68 0701 913, 1163 | 1496,
Average 1 8 0 R 0 RS i
5, EM, | 12.] 19.] 42,0 75,7 117, 136, 1B6Y
2 8 9 4 9
Cisplati
n 1951 253 374, SE1 L 675, 840, 1024
Average 4 4 ] 9 8 5 )
S EM, | 951 16,1 3881 70,1 803 1Y 17100
5 4 4
Antibod
yi+
Cisplati | 199 264 | 340, 414 429, | 481. ] 3276
1 3 2 2 8 8 7
Average
+8.EM. | 94 20, 45, 718 109 ] 1454

0



studi es, suggesting that adding Antibody 1 to MID of cisplatin enhances the
efficacy of the latter without significantly worsening the adverse effects
of the twodnigesidk CLAIM 1. An isolated antibody that pepasediooedsiy bi nds
to human FGFR-3(111b) and FGFR- 3(Hic). 2. The antibody of claim1, which
is a human ant$¥ddy having a KD of about 1x 10- Mor |ess at room
tenperature (20-25C). 3. The anti body of either of clains 1-2 that
specifically binds to human FGFR-3 dona#n 2 (SEQ I D NO 12). 4. The anti body
of any one of clains 1-3 that specifically binds to human FGFR- 3,
conprising a CORH having the sequence GYMFTSYA S (SEQ I D NO 1), a CDRH2

havi ng the sequepce, VWWSTYNGDTNYAQKFOG (SEQ | D NO 2), a.CDRH3 having the
sequence VL GYYDSF@&V%W%&%“ e 'bg )StE‘%f # ‘ri%ll"fqé’?/ PhYRHE Hé‘%ﬁ‘l‘]'étn ce

GGNNI GDKSVH v6 SEQof BsiNBndy tibadyCDRbD ity rfgx dihes 8 efzeNbe: LRTERRS(SEQ | D NO

antl gggyao%&”@gé‘“g@ *E‘Ir‘]‘g’i“rsfgqﬁ%?lso% ”Fr‘f wgﬂﬁgﬁf}gyl\lcoo%rl gesTge

vari abl e heavy a#isnovacid dseguefBETCY03 umor model are recorded in the following

EVQL VQSGAEVKKPGASVKVSCKASGYMFTSYG SWRQAPGQGL EWVGW

VSTYNGDT @I@—‘CXERVT VTTDTSTSTAYMELRSLRSEDTAVYYCARVLG

YYDSI DGYYYGVDVWEQGTTVTVSS (SEQ ID NO 7) and a variable Iight amno acid
sequence: QQULIEGPRELSHAPEKTATETGRGNNI GRIKS Vi RCKREQAPN LA DT

ERPSG PERVSGSNFGNTATLTI TRVEAGDEADYYCOVWDSGSDHWFGGEGT KLTVLG (SEQ I D NO 8) .

6. An anti body ag TebammedsinDapy Dey edadi NPak] Bavm| IeeNPDRSiing a heavy chain
of SEQID NGO 9 andta |ijght ighaiinm of i 8EQ 31D N 1G5 7| 4%n lanti body as
clainmed in any priag@di ng claim jconprising tiwo heavy chains of SEQ 1D NO 9
and two |ight chaisasnof | SRQ| M0 NQ8310470. | 756 | 1227 | 1812 | 2649
Average A A4 3 3 9 3 8 3

SSEM. | 1L 17 200 578 76| 134.| 225, 367
‘ : 9

1 0 N 7 3 5
Antibod
y1 191§ 220 2521 334, 327 727, 932, 1346
Average! 91 51 3 2 .2 7 5 8
8. EM, | 1L 18, 18, 278 52, 77.5| 104, 187
9 8 3 4 1 9
Cisplati
n 1927 231 2431 286,11 395 511} 615 829,

Average A 4 4 7 8 6 5 6
S EM ] 140 I15] 18] 338 56 SL2Z| 116, 165

2 3 7 6 9 1
Antibed
vi+
Cisplati | 212 225 237 3750 280 311 311 33L
n 1 9 1 3 b 1] 4 4
Average
AREM. ] 12.] 6] 200 22311 820 812} 9LTL 13N
6 2 7 1 &
190 Conduct RM ANOVO statistical test. Compare the efficacy of cisplatin treatment

v, that of cisplatin-Antthody 1 comnhination. The P value 1s 0.0209, Therefore the effect
of Antibody 1 on the increased efficacy of cisplatin iy hughly signtficant.

None of the animals died of the treatments duning the entire courses of these
studies, suggesting that adding Antibody 1 to MTD of cisplatin enhances the efficacy of

15 the latter without significantly worsening the adverse effects of the two drugs.



8. A neutralizing human FG-R- 3- bi ndi ng fragnent of the antibody of any of
clains 1-7. 9. An isolated anti body or a fragnent thereof, wherein said
ant i body worgpswmaso2bor bi nding to the extracel |l ul ar donmaPOTAfS2008H60830 i N a
conpetition ELI SA assay with a conpeting antibody according to any one of
claims 5 to 8!8Wherein said conpetingantibody binds FGFR-3 with a KD of
about 1 x 10-8 Mor less at roomtenperature (20-25C). 10. The anti body of
claim9 that specifically binds to nutaAt FGFR-3. 11. A pharnaceuti cal
conposition conprising an anti body or fragment, as claimed in any one of
claims 1-9 and a pharnmaceutically acceptable carrier, diluent or excipient.
12. A product g(éntaggljng an anti body or fragnent, according to any one of
Clainms 1-9, an T°addi ti onal anti-cancer agent for treatnment in

o nat! on i Ofy SLIM LAREAY Sy ERRLAL 61 811o REAERIRbaHSEN) PotRer apy. 13. An
anti body or fragnent as use as a

medi canment . 14‘(112\11 anti body or fragrrent as clained in any one of clains
1-9, for use i > L eat, t f nt as
claimed in cI aﬂm agﬂgimd( 8 IWE-W t“ﬁre gsg{r}ggimlm%ﬁbfwﬁdm‘o@gg b%“ ,‘rggmgl oma. 16.
An anti bady or,fir. L Bdsbd clai m 14 toget her W|th anot her agent.
17. The %ntl bo %@?ﬂ&?gfﬁﬁi‘% u‘?t@her n3corrpr| sing adm ni stering

si mul t aneous} yTinszep*aMatOéwm drelgeglé frl akdijedn bels edvine Fehbdoref anot her
agent to the paldeni>nd8sz) The antibody of claim 17, wherein the agent is
cisplatin. 19. A pharnaceutical conposition corrprl sing a conmpound accordi ng
to any one df Bleamierdyoi@stonget dhems hidtthat apcpiianraewi it bapapy CGdidcept abl e

carrier and opf,@RakLL Y cORMEMalRLHARRMLLE WRGFRA@IYSEC 1D NO 1), a
10 CDRH2 having the sequence WVSTYNGDTNYAQKFQG (SEQIDNO 2y, a
CDRH3 having the seguence VEGYYDSIDGYYYGMDV (SEQ IDNO 3}, a CDRLA
having the sequence GGNNIGDRSVH (SEQ ID NGO 4), a CDRL2 having the
sequence LDTERPS (SEQ ID NO 5}, and a UDRL3 having the sequence
QVWDSGSDHVY (SEQ ID NO 6).

L

15 The antibody of any onc of claims -4, wherein the antibody conprises a variable
heavy amine actd sequenee:
EVOLVOQSGAEVEKPGASVEVSCKASGYMFTSYGISWVRQAPGOQGLEWMGW
VSTYNGDINYAQRFQGRVTVTTDTSTSTAYMELRSLRSEDTAVYYCARVLG
YYDSIDGYYYOMDVWGORGTTVTVSS (SEQ 1D NQ 7) and a variable hight ammo
20 acid sequence:
QSVLTOPPSLSVAPGK TATFTCGGRNIGDKSVHWYROQKPGOAPVLVMYLDT
ERPSGIPERMSGSNFGNTATLTITRVEAGDEADYYCOQVWDSGSDHVVFGGGT
KLTVLG {SEQIDNQ &)
6. An anttbody as clatmed in any preceding claim, comprising & heavy cham of SEQ 1D
25 NO: 9 and a light chain of SEQ 1D NO: 10,
7. An antibody as clammed in any preceding claim, comprising two heavy chains of SE€
1D NQ: 9 and two light chains of SEQ 1D NO: 10,
8. A neetralizing human FGFR-3-binding fragment of the antibody of any of clams 7.
9. An isolated antibody or a fragment thereof, wherein said antibody competes for
30 binding to the extracelhlar doman of FGFR-3 in a competition ELISA assay with a

competing antibady secording to any ove of claims 5 o 8, wherain said competing



WO 2010/048026

10

i5

0

XN-18531

14

ot
[

—
L

16.

18.
19,

antibody binds FGFR-3 with a Ky of about | x 10 M or less at room temperagure

{20-2300).

The antibody of claim 9 that spectfically binds to mutant FOFR-3

. A pharmaceutical composition comprising an antibody or fragment, as claimed in any

one of claims 1-9 and a pharmaceutically acceptable carrier, diluent or excipiont.

. A product containing an anttbody or fragment, accordmy to any one of Claims -9,

and an additional anti-cancer agent for treatment in combmation for simultancous,

separate or sequential ase in therapy.

. An antibody or fragment as claimed in any one of claims 1-9 for use as a medicament.

. An antibody or fragment as claimed in any one of claims 1-9, for use in the treatment

of cancer.

. An antibody or fragment as claimed 11 claim 13, wherein the cancer 1s bladder or

muktiple myveloms,

An antbody or fragment as claimed i claim 14 together with another agent.

. The antibody of claim 16 further comprising adminstering simultaneously,
Tt tibody of ¢l 16 furtd g ad toring f Iy,

separately, or sequentially an effective amount of asother agent to the patient.

The antibody of claim 17, wherein the agent is cisplatin,

A pharmaceutical composition comprising a compound according to any one of
clams 1-18 together with 3 pharmaceutically acceptable carrier and optionaily other

therapeutic ingredionts,
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