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Bioch|n1ca at Biophysica Acta 1726: 121). Severa

N gl FigQfe/0aé b graps EicMngAhekifgties etfisappeanbe thﬁotelrr: SEGIFR2-Fc
ece i nve For exanple, there are

8 Ng 595‘8%9 @?ogr?vgn esu‘)ltﬁ[}% hg'psext racel | ul ar domain of

FGFR2I Il c (see Fig. 9). The N-glycans contain a

GENS RighRs 1‘-‘th\9§3fﬁ@‘éﬁ1'8fﬂt Iofl@coRF& df pRkRrsHAFRANE.in giBdnSa and liver
core |s cqggds %&ee mannose (Man) and two

N- acEBASHFU gﬂ? ®NAcs) rmonosacchari de resi dues.

15 Addi ti onal G]C%Mcs are normally linked to

131, 2 tmgabn% ItnBﬁh@ﬁ%&n@voﬁ%e%ﬁysaé"ﬁﬂe}ﬁeétrh&t up to day 40
N—ace X neuram ni.c acid ca%ﬁ%@ galacto%ﬁmgl fadmin:
( Gal {90 sy/mopspiadain: triangles; 89P maussAdEt PRSI mouse/adrmir:
461, dpscaancibe PRS esnl open arbieeint (Jefferis et at, 2006,

Nat ure Bi ot echnol ogy 24:1241). 20 The applicant has
denonstrated that the presence of a N-glycan on th

5t h Rightectddy p araploef te f\%grtwa% weight anajysis ﬁft?fd?a@?e“’f ﬁéav 40.
FGFR noi ety confers advantageous properties for

prodyctiv and

Ex peFﬁ H’éen#al%/ ’r’rﬁﬂ@lsﬁg%} par‘JtOR‘c ul aﬁ?]yﬁ?&*@? H&J{m%ﬁ}%ﬁ ioday 22
@0 gltreated gtoap: |0&med)ﬂrclem %Bﬁomntrol@muamp@n eieglespr oduct i vity
drops dramatically, while aggregation is increased. In

ddi h f th !
Fo. bRk apGan BB Ron et e B e nl 267 2

is thus directed to a nodified soluble FG- receptor Fc

f usi ﬁggrﬂmg bﬁn‘a?ﬂoﬁhé Mk Rfordr i :§ PtrdRbec Bf #GFR2-Fc on

tor w Fc region of an i munogl obulin,
\%er EF‘?P%F‘Blsé%\WOfFFé'SSt h N-glycosylation site of the

FGF receptor 30 noiety is occupied, and at nost 45% of

L. Bk fARSw b e Foad RRRLIm BRI e Frofited in threo

tho IRATAR, ot SEDIFIE, 171 NORBRIDFLS. L. and SCIDIbG (Fig. 17C),

Nl ygoeMaplii @FGERLPE 105 ud/RBusefFamire Gignbinis; PBS edriroRbieen circles).
gﬁcupled When at least 7 of the N35 gl ycosylation

tes of the FGF receptor noiety are glycosylated, the
f usi Bigursef18tshews Graphs\of thei A0 hupr kelerne pradysiswhen qué% three

as 'tf ﬁgage%%aﬁs Q@L@éib\(hhwmdqémscmrge Q@é)l a1 s bnbg {FlgHBC)
ano

t d d
A RSN T TR ML e
an Fe reglon of an |nnunoglobulln wherein at |east 7

'éﬁ' Vﬁ@ﬁ d Al s%wfa ['n% 5 ofthE plg&ﬁ.u Rh&s ng'%ﬁeﬁlﬁz FDE64 B 1%, @hd

cans o G- receptor fusj
Si a1 G- HECR9wS e PO ER4PTGE BT A28 MRS TD NG, 16
»inventlon all the N glycosylation sites are
occupi ed. In another aspect, the nodified soluble FG-
receptor Fe fusion of the invention has an average
nunmber of sialic acid per N-glycan of the FG- receptor
noiety is at least 0.9, i.e. this nunber can be 0.9 or
any val ue above 0.9. In a preferred enbodi nrent, the 10
nodi fi ed sol uble FG- receptor Fe fusion of the
i nvention has an average nunber of sialic acid per
N-glycan of at least 1.2. Such a ratio was found by
the applicant to ensure a maxi nmzed concentration in
the bl ood of the soluble FGF receptor fusion of the



e.g., 0to 60 %fucosylated. In yet another

enbodi nent, the nodified soluble FG- receptor Fe

fusion of the invention is entirely fucosylated, In a
preferred enbodi nent, the nodi ki ed sol uble FG-

receptor Fe fusion of the invention is 60 to 100%

f ucopysitioh egh is ke poskion sfitier mytateh ér the Bc dorbainl (Asp2A5AlaparsHs

N- gl can, Jlegg g gf the nodified soluble 25 FG-
recelSPEToES B USt OR according to the present invention
further conprises 3 nannose residues, and a nean of

1.5 Fl@ur% 20 iDRyaph StERingatd 1EMEB3uMas vOluthe abalysts when implanted in nude

Nacet ggsgl F%gsrs lgcgt]é)giay gg{:oggr? Jill%ﬁég PBs> on%ly&:ﬂﬁ‘ondé@GQﬁ@ .k 800

1° f ul@ FAing to t nvent | on .
modi figimolissbbmin epaRGRUrESERTRE-FRABHR) 5RO WIRaUSefadin). **: p<0.01
|| Gagtohid RnbleG@lirkdu poQestexanpl e, sai d fusi on
binds FG-2 with a ND val ue 30 measured by Bi acoreTm
conprised between 1.and 5 nM In a preferred
enbodi ment of the i nvention, the KD val ue of said

Si asured by Biacorelmis around 1.5
%ﬂ B&a@§¥9#§ ed fusi ons as descri bed above are
useful as potent and therapeutically effective
i nhi Prirb@yhout Gfis disdiasurey aplitdnts refedte galirdaharticlps patestrdocumeants,
demop f[sf aé & é.ﬁt%% \Mﬂ:&) ﬁ%@éﬂu@ﬁc@t’nf&ﬂta’dﬁl ﬁiaﬁ_'agé |ﬁ QQtQIEHsQé and

&ﬁ of the 1nve e of

Fe f ! : ron are c%? I nhi bi t ng ;
10 tethessoyreenmf infermatiny Gne sitjied inflg art caf yuge mecﬁnftreé:antents f any o

$9! utab @neEGEulemmtf&FnaE&n th WBkoR®! Bk atfretsionthiribiectionaEach and

bl
icﬁp\?eutel:ey&otgch %q{?/ fr\/o&%atA n s :?pfeclﬁin{aﬂg(lm%gé H%?Iﬁ %§ %C&n:e inits
medi erttifetyy Pritibrscaf these seuness enay darrsivdersin Aiedesypertagpligred of
US ef tégztteﬁ HidvRRbr, fASfmcRMRG B9 BSMioR ﬁhrﬁﬁa@b@élﬁﬁaﬁy dafiR@ 6r.exflained

R df |
| e n glp ﬁhle)q;ssq?ggéﬂsggqsgo% g mgﬂr? @C&ygﬁe %%%ﬁhéf%ng Ofé&e:}s_?urceg 'Ilhe
2@ q Uésscrigsion and exampleb thiatiollalomre mesly exsplblyef thersaPresf thsr
f US' ﬂmh&f i EREnt F m cﬁ&l(ﬁ% esteaintd ﬁ%@ﬂﬂcaﬂ‘ﬁ@héé@td@:onstruct

known sequences. bel ong
K1 eGSR BRI RS LA ARRIDB T fre scope
(19)ofshipmvaggere 10 famly. In transnmenbrane forns of

the receptor, the tyrosine kinase domain is

intracellular and the 1Q1|ike domains are

oxt I fairédehBifvention Biates wmr&maaa fusiodls seoprising dothaingref FGF

bi nd ere are at d
FIGZR?C‘?F}HQJ? qﬂg\pére tofi 8%%!5 eﬁéorrr %E:eg 9@?@?@%&@&@%& §omains,
ext r andeisbadally solvlrieioroiradsiiviznsompigy.-The jegracgis demgin of the FGF
VI ) e@g%r%ﬁké%raﬂ%ﬁbrbbﬂa?é fu§|b’r’€ ﬁhﬁn&esu.kdh%@%ﬂ lrﬁ’lﬁﬁ&igmbuhn Fc unit.

Al ternative splicin ,
exongheé?ﬁ?fﬁd? e bﬂ"i’?@egﬂg?sgcg‘ Fﬁ?de?@”&f éé?eg%pu?r fus.on?”? fhe

Bl t inpEntlor’ exneetFAF rEcaphs (FGATY ptokinscfragdnisk dorhaigip e*t@g@{lglar

to a&onlla?rﬁséotdbm&o?ndér%c%a‘% o‘l"tﬁéée@iﬂﬁeﬁi 188 QusiofPariner, especially an Fc
menbrane-5spanni ng torns are produced by alternative
spllﬁﬂﬁgﬁEP"PWUﬁéxons (M and (11c) encodlng t he

Seco d ha r%latnp has fguor[& tlut a mod@t[-:d S&i&@#@ﬁ e@f% g&él Ccomprising a

pol y recedi ng exons fcIs
us edfusugn yrmu@e demaip| qf BlF@ Ffreqeﬁtowﬂmregmifaa" imngnagipbulin
BlMBgser@n gt Rt 5% loh@ie INId Y dais B9k n6 Sialygrbi Have hdvatiabous
encodes a protein that apparently has no hydrophobic
menbr ane- spanni ng donain and may therefore be a
secreted or soluble formof the receptor. The FGFR
conmpounds may al so utilize sequences from FGFR1
(Protein | ocus on NCBI, NP_075598); FGFR2 (Protein

| ocus on NCB!, NP_000132); FGFR3 (Protein |ocus on
NCB!, P22607); and FGFR4 (Protein | ocus on 25 NCB!
NP_002002) (Kiefer et at, 1991, G owh Factors
5:115-127). Soluble forns of FGF receptors, conprising
t he extracel |l ul ar domai ns, have al so been discussed in
U S. Pat. Nos. 5,288, 855; 6, 656, 728; WO 91/00916; WO
92/ 00999; WO 00/46380; WO 2005/016966; WO 20051113295;




35 94% 93% 92% 91% or 90% am no acid sequence
identity over the full length of the pol ypeptide
sequence described or depicted, or having about 95%

90% 85% 80% or 11 75%nuclgic acid sequence

identity over the pol ypeptide encoding region for

nucl gbge,@égdﬁdvamagw o thelshediei Rt e e oesified sdidhde FGF receptor

acil P A o s s v e el it o PR AT e

| ongresistatdeds eleaddé invral ami no aci ds or regions do not
prevent or significantly reduce the ability of the 5

FGFR_compound to be as de .

venal (R, alrded GpryRaIg,Peh SPkdiseeppne (o
essensidadsl JheobonserS@stadenei n%ndrSefrﬁ brgm@me Xnig\pny eningiagid except
ot hep, 2'{9 Qé%eiﬁfél GI§ ﬁh‘f sbﬁa&t% tﬂﬁ?ocﬁlbéécbﬁdéryt ﬁrd@ﬁlre may determine

expres
ret ardlan Gefop ‘r’bn%ﬂ"?yf"a o BROGR 43247, 5 §OueLal fpgtors are
abi | beligvedoto @dstuat ¢l inogtupiddn Neglycosytitiore sites (Jones ef al, 2005,

61 S ngf)gf{rigt‘ég'é 3)3{)1#_\/3:05 Q\tc%' ‘ﬁ’ag }2]1? ée‘i}erglnﬁ o B0 EiidFeSifes abBresent

receptor 1.s

t he
soI wihin g S0l FEF! {?P%H*Wad%‘rﬁh% ‘WP”‘P@FF?TeE@mpJﬁ. tgere are 8 N-
( s FGiRbylfion Eitds i @u@%m&éﬂ\ﬂar @b BQBGFme; (ecalggrEo)t Bredé-glycans

FG:R%RRfaﬂ-ga E&%:RZ dsqﬁgoes%t % f\€ a&réﬂ Iﬂl\é&" 8% OFhIS'EBFe% ?énlﬁoggd of three

foll erm na
ani noamrese $War) rani-tve mwgmpaamln%(ﬁlcw\ca)ememsaﬁphavdet fegidues.

h}@?p%&?ﬂ&??(g@cs%réjﬂrﬁéll Qi 1o lpR - hﬂk‘dddcb %MM%GWM&: while
ol ynuc| eot1des 15
it 6 S e e e . prasfe (o ABEH RiGen Furgt o an

i N thsectng GldNAc| @dEngan tbat pragsnt lof rmbsant] (Jefferis et al, 2006, Nalure
olig iated (or site- directed)
nutagg%ggﬁgbygggﬁﬁﬁtagenesis and cassette mutagenesis

of an earlier prepared nutant or a non-nutant version

of tTe Epiesnt|ras afemonstaiteds tha( teepresenge ,of Ku highican kBSHe 5" N-

:Tgt %hll\(liar?‘%){,ﬁtllvﬁtdsﬁ§ (flloo Uﬁfé‘ ﬁ?ﬁrﬁlﬁlﬁg of %Qe Hg dﬁr}‘%l&? rconfers adlga}tageous

ragnent
r ec epoRartisss for HEOC?:'@i"’de%"dolowei'@Q’%Q?éP‘l u?saﬁh?i‘ﬂh‘éﬁ ﬁh%fE"P'?ﬂi’“ental

I eCepiamtpled. 'lrﬁ%ﬁlﬁlﬂaﬂ lik Ghel %Eﬁ?ﬁé(oﬂﬂﬁb))&ymﬁd drGlhis particular site,

;ﬁ%gﬁptﬁgﬂﬁg $ e ué'?fﬁ'ﬂ'bl s er ragérk%a]t?pls E&S:Isgﬁr 'ﬁf adﬁmon the

PEF pressopt oithi9 Nfgycary\w foundite b aenessary fer EFfcoipdiog-by a

pol ynucl eoti de having the sequence of SEQ ID NO 25 3,
and/ or having the am no acid sequence of SEQID NO 4
or aTkeguesenideveniidntis titis Hiestd t©S HpdidsPeolOBRFGFTrcepfyd ¢ fusion
' de nédn*p\ﬁﬁ}é\éoghustld%%f §§ﬁﬂ:ﬁlpdtgﬁln B a F‘@fﬁ%é’dté}gwth @n FBI i‘e‘bton of an

sol ubl'e
Fc figuspalphyfinyehereinal legst the 2 '}59@%‘@}&'?“%“@0%%‘?‘%%5Pe‘:e*’“’"
80l v anbiay &utslipied) asd A nvspitY%abfftheli-blycdns of sdikFGRteseptér moiety
lig Gk i gh KD val ue of the order of the
nangﬂDFQOS%%%ﬁ%E"sed between 1 and 30 5 nM and nore
preci sely around 1.5 nM Specific exanpl es of
i mmunogl obul i n domai ns i ncl ude, but are not I|n1ted
to, AdverdRg to @fitber eofoodimentraithedryeatisnl the 3T &' lAnd:7"the

hi ngg, Jo@;@étfaﬁ‘ sﬁ-:fs o@ﬁe'F@?Uéh%S{onlﬁieiy%réTwcﬁﬁéd @heh RE1eAdM7 of the N-
AR b AT e GivedsiSeihs 56 Spe
8% asivogsxiﬁmﬁ'&j TG Tt l5"°ée ¥ avessiegie S St

i mmunogl obul in nol ecule; the CH4 12 region of an

i mmunogl obul i n nol ecul e; and the Iight chain of an

I mmunogl obul i n nol ecul e, and humani zed variants of any
of these The sequences for these regions are al so
avai l able to one of skill in the art (see, for
exanpl e, Huck at at, 1986, Nucleic Acids Res.

14:1779). 5



As used in the specification and cl ai ns,

ai mmunogl obulin Fc region or Fc" neans the

carboxyl -terminal portion of an imunoglobulin heavy
chain constant region. The Fc regions are particularly
inportant in determ ning the biological functions of

t he inventiorodscven bettenprdparies a8 ragasts @gﬁdé%ﬂ‘"tf aiddey agesedation. Thus,

Le r ”ﬁ%n@tﬁ&%ﬁéﬁ theiAentiNS dircbed Wfﬁ@toﬂ Qf é ShidbREragibnt of Béain
av

oo i ot i e TR Bl el RESR o1 QR ne°

chai giyabeytation sitesanelodcgpied drgit anst 45 Q’@hbﬂ/ﬁ nygams Ohttﬂa‘FSBF receptor
chai hé&N-
S o A8 0 gl 1 GAH bbal ct f b

| gE Q'VCOPﬁatQ” GFWE eFcuRi®f hi nge- CH2- - C13- CH4 domi ns.

Furt .0

equi @'a ngtn?r Eisg hfge %&8%&@[9 %f?é%gﬁt?ﬁ% fﬁsﬁﬁ SleIi?;et |W8ﬁ#43n341as an
donadverase npmier #helalicaEidipgr N E’écqli‘d’ﬁﬁ!e§@ checPF% meisty is@ieasho-2.
of | gGHsSRfbeManbe okl lany @tlie, ab&&&ﬁg el Bdan’:ﬁﬁéﬂbﬁhbodlment the

I D e bR YER rreeBhE b S o e et n e byerafouflocr o
i n t$igicaddipéi Nedlyeanl of bl leasEGE. Sush 8 patie rwascf,oum &y thﬁ@pmaﬂtﬁe
| NV gl maihikdd QRSniaRAH HE Bbed 6th% SRR RECRedING filsha of

' arCEIVeioD A Raa B ERC A R PR B P Bl IR Rood four

| eukiochi resleated. appropriate 5 and 3 prinmers. The
resulting DNA fragnents contain conplete sequences

1he FerRgesenidnyentiopzifughes duesteg tn & modified; pelubiiF af?%%m@é‘&m"
as t enpisingh flsion bz GRUDRY fRlgMemar Hamdis of AFGHieckptaerith an Fc
am x?'gm fd a%u dr%mﬁnoz;ltlo%ﬁﬁnf &Iﬁé[‘g ﬁall S§ l)}égs?f ?r{ %tegg};e%%cﬁetd aré

enco
opt i whesein ataeast 14%% P he Nrelygans of the §GFasepise mowad}ap%wawﬂ group

l nt Oar{dhg\e}%%h@ NQRRESs of HREFcIr&fioH dré REt f%lété@gfmtr@r &@hibdiment,
e or a
ﬁE’OH'BEJ% @Pﬁ;ﬂrﬁﬁw Eg ugign O 8 gwenél]on !T%grhgh/y fucosylated,

| mnm@gm BIH0I% fucosyiated: b yetangthetembedimsint, theohedified sejuble FGF

le aSrEcé%Q)? ?E fust’: of th@ mk}érﬁgﬁ |sreﬁ%l9 %co@lﬂted’ Yo, ferr%bodrment
regi on,

i rmUR® @pglﬂﬁﬂ qohjb@,f reiepéoéﬁ g@log oéﬁﬁ: rnagrnl(g{\ ésasortggbcg‘? flécosylated :
CH2- Id elfethedprEferredierdbadintint @esh Migipeantmalécut dithegeodified saluble

d & e as
Bl O P ARG b iR (e e ]
G | |manfioss regiflues, andgomean b tod P BRiBdIosa i Bfveg ohale 5 of

1: 4 73cety@coshihieqley muletdoifigiear and Mg td huceeqesdies. of
SEQ ID NO 5, and/or the am no acid sequence as set

f or tAscprdingghe Dvegtion.gheodified seluein EBFypeeRtontc fugiar bindsfggr
I denighddAwitd Hagjh aHERY. lFlar éalQmp@ smMﬁnlndmwmtm vJahuem

e ot her sse I
3 e PR 2 Gope e eonL st A ngridipo aboamentor
Fur ttheinyentien, dhe I@valmmswdfwgw fof FEFemeasuredrhy diasare ™ is round
whi chs pge or nore of the constant domains are del eted,
may be prepared. One of ordinary skill in the art
c oul slich repificdfusiochasdiebabedaboge astusefol s posnhapdiedrapeutically
KNOWORb A oPtAbOFth SFRL HiSBpicht AU HehbRTatcl Rt the

Fc region used _can be one about % or_about
@%%mweaealwe §6becsptonfs fugiensof @e%vefalméffo%ﬂpaté%%mwmg
about 80% or about 75% am no acid identity to that
shown in SEQ ID NO 6. Specific nmutations as conpared
to SEQID NO 6 that can be selected from and used
individually or in any conbination are: a deletion or
substitution of one of the Cys within 15 the first 20
N-term am no acids; a deletion of Cys at position Sin
SEQ ID NO 6; or a substitution of Cys at position 5.
The Fc regi on sequence chosen can detectably increase
the serumhalf life of the nodified soluble FGF
receptor Fc fusion. The nodified soluble FG- receptor
Fc fusion of the invention may conprise a hinge or 20



The present invention also provides for the

construction of polynucl eotides encoding the nodified
sol ubl e FGF receptor Fc fusion according to the

present invention as well 30 ag a vector capabl e of
expressing the nodified soluble FGF receptor Fc fusion
whe ntuimett drowtt redvol. NMbteova, sepmaified atleblihBSF raseptpr, Fe fusions of the
ACCOIF\\%n EErQ a%;ﬂ:ﬁle% ﬁ&;ﬁéd’n ﬁD@&Q%F@!ﬁ& resfngl"%es both in vitro and in

polynuc %

P C LS SIS TG ARG, Rl FBgSeslerd forigapnds are

Or  AespBEIAIR DS IO Rt HgFa:tlerbﬂﬁ%m@ Gﬂmcerﬂesmmgss wi th SEQ

:#EIWJ 1. As used herein, "vector" is understood to
an any nucleic acid conprising a nucl eoti

35s efhediidR @nuqzqw%@@gtforgpﬁfcgﬁ,@mpgur@p fblélprrigjh or fragments of an
I NCOop@EAs, Al Rkktic FoPRIcHIPEST @&ﬂacellﬂlﬁho@mﬂsmwblewmrns or fusions

ol i3St R Bs Srr B b glenB VB e nock F6EE Beignos o
C 0s nthel yrawing kinhee fainkeof redeptord ant fathe hummn@mlptéﬂ gla) %!peraene
Fl)ﬁ LS@@EH thdn slqeﬂnﬂraﬁ@%rrﬁsf S the? r@ée‘qﬁfﬂr' Qﬁnﬁ?hblﬂ@ﬁnéﬁé‘i&ﬂiamgs

L VBaca e b e e pOPEe g ea e e SRR g Shd
cel | chdtirferina binddGF. Vet amst least doubgenes that ensdde BGFRsthat have
al so, c%‘ﬁérf %ﬁ%nleyof erg{fl&rﬁ&nh@ﬁﬂmhl?@gr&bﬁmpﬁg)%e IB&% (Igl-

i nven 1 on. g fusi on nol ecul roguc?s are also
t he i antansintigeeivienlymgies kﬁﬁsed%a@ch'fﬁ"ra&vﬁﬂ’ igjpa p
ext r gfokh |ftdnﬁéxod@a’ﬁ:bﬂin@ﬂ1e @Rrdc SR fagbe dresiiting lirem@tiple receptor

t er nus {5 hfng]% nF C}Go Fe%QéI@%t %fastfrl?ge @b@g:?d? variants and two

| mmmggbrgmj$nal1niw fogem@'e |Pm§'ll‘iﬂ9é’§ aligmg fé%@"c'ag pigwe erns @iib and
the NENBEdIRNRE SecaftfhaifidPioBPIRFd exdifipidita seRative paly@denylation site

O e A AT 2B B S PR

2@  ohahiang atbmichghplgisenliceivananhefiFGTRA &noqgl@s f profeinthat apparently

g eng s%o%?&gﬂg%ﬂfc%én%ﬂsphﬁﬁgm nGAd hiag er%fér@tﬁe a secreted or
Si gn L.Ni

t t]
e SR ¢ Tt roREPi BT O PG ol U dsBligs from
end opGEBNiPeotéi tobwsUdrLiT BI N\ 06598k G E RE dErokriviecuseomNGBI, |
char ﬁﬁto%%aéﬁdggs éﬁ%teﬁﬁbctﬁgq NEBE Plﬁm aFﬂ pGﬁﬁJl BfotEﬁ lok@s on

cont ai acl d resi dues, ot her
25 7 NCBI; NP 192902) (Hietere! @bt 1991 GO 2GS Fdﬁ g%s i gnal
peptide sequences is provided by von Heijne (1986,

Nucl d 4 [ I N
e:thc; og? %eﬁ}lg%lrmﬁs cﬁ?&?lr ceﬁ‘%rs gg‘@ri&gé‘ﬁw&%@%laﬁgoﬁalﬂg EANI@(T=Te
| nt ediscyssediin U. SSP@(nMS 9@9@ ﬂ% 6,65738 YON/00816; Y¥O RAHGHRPS: WO
i Nt {easd; wa BosAPBbES R 2do@ﬂ1@is‘se\wm@®0$ima!2ﬁ WO 12007/014123;

t hi tid d
L Sty baebaf i FhEFaPh Fog RS bnls, BRech BT

N- t eextracaliliareduimains s usedsie ﬁwwet;onmvml&idg thedegmmiet of am EGFR
wheng Lhe. RENEPRYS nafdE Rrdidd E&JSJSQ%PEII S9art f tHS ﬁﬁuralﬁl'\secreted

expressi on vector contal nin

AR e SRR B R
| NV edpebifcallpiarestibdonikted didaeqentesdiaviog alauheasp 7%, 86%2P5%,
éé\an%&} IgRLd /al 919 glbéd 22 05ha br&’ ueﬁc%g&gnﬁt@ Qﬂéf tl?@ﬂ#@ﬁﬁﬁ%f the

'donstruct ed reco )l ogy a .
k nowwplypaptide segience @?@Weé?bﬁ’%do?f Wes %tr°ur %54 M%E%&EM’ or
into a host cell by any technique known to the person
skilled in the art. The resulting vector-containing
cell is then grown to produce a nodified soluble FGF
receptor Fc fusion or fragnment thereof, using any
techni que known to the person skilled in the art. 30
According to the invention, a variety of expression
systens may be used to express the nodified soluble
FGF receptor Fc fusion nolecules. In one aspect, such
expressi on systens represent vehicles by which the
codi ng sequences of interest may be produced and
- subsequently purified, but also represent cells which
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known to the person skilled in art, and a sel ectable
mar Kgfecifik @J(elnﬁmésrlﬂ wﬁrﬁ\ﬁ\oglﬁﬁtﬂlﬁ @b\ﬁ&rh@ﬁcl@de biiteard ot Brhigsal th)hbs Fe

engi neere | qwed t 0
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sel ect1on an 'ows cel o stably integrate the
plasmid into a chronosone and be expanded into a cel
line. A nunber of selection systens may be used
according to the invention, including but 5not limted
to the Herpes sinplex virus thym di ne kinase (VWVigler
etal ., 1977, Cell 11:223), hypoxant hi ne-guani ne
phosphori bosyl transferase (Szybal ska etal., 1992, Proc
Nat| Acad Sci USA 48:202), glutamate synthase
selection in the presence of methionine sulfoximde
(Adv Drug Del Rev, 2006, 58: 671, and website or
literature of Lonza Goup Ltd.) and adenine



1022:817) genes in tk, hgprt or aprt cells,
respectively. Also, antinetabolite resistance can be
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(Wgler et at 1980, Proc Nat! Aced Sci USA 77:357);
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72:333 (1990)). It is also known that in addition to

e host cells and the bioprocess factors, the

ol i gdashprefesablydthefic oegiongif iafp1icompligep U@ﬁ@wnwemqeéeq ¥l
envi ronnent at each N-glycosylation site pending on
the | ocal glycoprotein environment. Site-to-site

di fferences may be extensive as was observed 10 with
t-PA or may involve nore subtle differences in
branchi ng and term nal processing as observed for the
three N-glycosylation sites of EPO (Goochee eta!,

1991, Biolrechnology 9: 1347). After it has been
produced, a nodified soluble FG- receptor Fe fusion of
the invention 15 nay be purified by any method known

in the art for purification of an inmunogl obulin

nol ecul e, for exanple, by chromatography (e.g., ion



25 Fusion proteins incorporating soluble FG- receptor
domai ns can be produced by nethods famliar to those

in the art for any other mammal i an, expressable or
‘biologically active fusion, nmufatis nutandis. For

exanpl e, nmethods reported to conbi ne the Fc regions of
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aspect of the invention is thus directed to a nodified
sol ubl e FGF receptor Fe fusion as described above with
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nodi fi ed sol uble FG- receptor Fe fusions with enhanced
ability to nediate cellular cytotoxic effector
functions such as ADCC. Such proteins may be obtai ned
by meking single or nmultiple substitutions in the Fe
region of the nolecule, thus altering its interaction
with the Fc receptors. Methods for designing such
mutants can be found for exanple in Lazar et at (2006,



35 4005-4010) and Ckazaki etal. (2004, J. Mot Biol.

336(5):1239-49). See also WO 031074679, WO

2004/ 029207, WO 2004/ 099249, W?2006/ 047350, WO

2006/ 019447, 19 WD 20061105338, WO 2007/041635. It is
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Conpany, Easton, Pa. (1985), and the 18th and 19th
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si al s}yjplam@iﬁq;!@owgg@}o receptor Fc fusigns as dse'scribe‘d abcﬂrg,nare an aspect of

the invention. The invention thus also relates to the modified soluble FGF receptor Fc

fusion as described above as a medicament. The present invention also relates to the

15  use of the modified soluble FGF receptor Fc fusion as described above for the
preparation of a medicament for treating or inhibiting tumor'growth in & subject.
Another aspect of the invention relates to pharmaceutical compositions of the modified
soluble FGF receptor Fc fusion of the invention. The pharmaceutical compositions of
the invention typically comprise the modified soluble FGF receptor Fc fusion of the

20 invention and a pharmaceutically acceptable carrier. As used herein, "phan'naceutically
acceptable carrier" includes any and all solvents, buffers, salt solutions, dispersion
media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying
agents, and the like that are physiclogically compatible. The type of carrier can be
selected based upon the intended route of administration. In various embodiments, the

25  carrier is suitable for intravenous, intraperitoneal, subcutaneous, intramijscular, tapical,
transdermal or oral administration. Pharmaceutically acceptable carriers include sterile
aqueous solutions or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersion. The use of media and agents
for pharmaceutically active sﬁbstances is well known in the art. As detailed herebelow,

30  additional active compounds can also be incorporated into the compositions, such as
anti-cancer and/or anti-angiogenesis agents; in particular, the additional active

. compound can be an anti-angiogenic agent, a chemotherapeutic agent, or a low- -

molecular weight agent. A typical pharmaceutical composition for intravenous infusion
could be made up to contain 250 mi of sterile Ringer's solution, and 100 mg-of the

35  combination. Actual methods for preparing parenterally administrable compounds will
be known or apparent to those skilled in the art and are described in more detall in for



34 % 2-nonosi al yl ated 23 % 19% 22 % 2-disialylated 6 %
26 %35 % 3-trisialylated 1.5% 10 % 10% Sialic acid
content: 1-pnol of N-acetyl neuram nic acid per pnol
of sFGFR2-Fc 3.4 6.4 6.8 2-Ave2[ age nunber of sialic
acid per sFGFR2 N-glycan 0.4 0 ‘

example, Remington’s Pharmaceutical Science, 17th ed., Mack Publishing Company,
Easton, Pa. (1985), and the 18" and 19" editions thereof, which are incorporated

herein by reference.

5 The modified soluble FGF receptor Fc fusion of the invention can also be prepared with
carriers and controlled-release formulations, including implants and microencapsulated
delivery systems. Biodegradable and biocompatible polymers can be used, such as
ethylene vinyl acetate, polyanhydrides, polyglycolic acid, coltagen, polyorthoesters,
polylactic acid and polylactic, polyglycolic copolymers (PLG). Many methods for the

10  preparation of such formulations are generally known to those skilled in the art.

The modified soluble FGF receptor Fc fusion in the composition preferably is
- formulated in an effective amount. An "effective amount"” refers to an amount effective,

at dosages and for periods of time necessary, to achieve the desired result, such as

15  modulation of FGF andfor FGFR activities and induction of ADCC and/or CDC
responses. A “therapeutically effective amount® means an amount sufficient to
influence the therapeutic course of a particular disease state. A therapeutically effective
amount is also one in which any toxic or detrimental effects of the agent are
outweighed by the therapeutically beneficial effects.

20 _
For therapeutic applications, the modified soluble FGF receptor Fc fusions of the
invention are administered to a mammal, preferably a human, in a pharmaceutically
acceptable dosage form suich as those discussed above, including those that may be
administered to a human intravenously as a bolus or by continuous infusion over a

25 . period of time, by intramuscular, intraperitoneal, intracerebrospinal, subcutaneous,
intraarticular, infrasynovial, intrathecal, oral, topical, or inhalation routes. The modified
soluble FGF receptor Fc fusions also are suitably administered by intratumoral, -
peritumoral, intralesional, or perilesional routes, to exert local as wéll as systemic
therapeutic effects. The intraperitoneal route is expected to be particularly useful, for

30 example, in the treatment of ovarian tumors.

Dosage regimens may be adjusted to provide the optimum response. For example, a
single bolus may be administered, several divided doses may be administered over
time, or the dose may be proportionally reduced or increased. The compositions of the
35 invention can be administered to a subject to effect cell growth activity in a subject. As
used herein, the term “"subject" is intended to include living organisms in which an FGF-



1 Monosaccharide conposition of sFGFR2-Fc N-gl ycans
for 3 mannoses 1- d ucosam ne (nunber per 3
thannoses) 4.3 4.1 4.1 2-Gl actose (nunber per 3
mannoses) 1.5 1.4 1.6 Nunber of fucose in Fc N-glycans
for 3. mannoses 0.73 0.61 0.63 &l ood cl ear ance

E f]g/%:rﬁ_'ﬁ%ﬁdéﬁ(] cell BroRArASHTR: Sral2patinicRR Hoiuded/ mah MR UL BS rabbits, dogs,

cats, mice, rats, monkey transgenic species thereof, and humans.

The modified soluble FGF receptor Fc fusions and the pharmaceuticat compositions of
5  the invention are useful in the treatment or prevention of a variety of cancers, including

{but not limited to) the following: carcinoma, including that of the bladder, breast, colen,
head and neck, kidney, including renal cell carcinoma, liver, lung, ovary, pancreas,
stomach, cervix, thyroid and skin; including squamous cell carcinoma ; hematopoietic
tumors of lymphoid lineage, including leukemia, acute lymphocytic leukemia, acute

10  lymphoblastic leukemia, B-cell lymphoma, T-cell lymphoma, Burkitt's lymphoma ;
hematopaietic tumors of myeloid lineage, including acute and chronic myelogenous
leukemias and promyetocytic leukemia; tumors of mesenchymal origin, including
fibrosarcoma and thabdomyoscarcoma; other tumors, including melanoma, seminoma,
tetratocarcinoma, neuroblastoma and glioma; tumors of the central and peripheral

15  nervous system, including astrocytoma, neuroblastoma, glioma, and schwarinomas;
tumors of mesenchymal origin, including fibrosarcoma, rhabdomyosarcoma, and’
osteosarcoma; and other tumors, including melanoma, xeroderma pigmentosum,
keratoactanthoma, seminoma, thyroid follicutar cancer and teratocarcinoma, and other
cancers yet to be determined which are caused by FGF overexpression. In a preferred

20 embodiment, the modified soluble FGF receptor Fc fusion of the invention is used to
treat melanoma, leukemia, renal cancer, colon cancer, ovarian cancer, prostate cancer,

lung cancer, bladder cancer, breast cancer, or head and neck cancer.

The present invention thus relates to the use of the madified soluble FGF receptor F¢
25 fusion described above for the preparation of a medicament for treating or inhibiting
cancel-related diseases in a subject. it is an aspect or object of the present invention to
provide a method of treating diseases and processes that result from cancer cell
proliferation, and a composition for treating or repressing the growth of a cancer. Yet
another aspect of the invention is to provide compositions and methods useful for gene
30 therapy for the modulation of cancer. The method of the present invention may be used
in particular for the treatment of melanoma, leukemia, renal cancer, colon cancer,
ovarian cancer, prostate cancer, lung cancer, bladder cancer, breast cancer, or head

and neck cancer,

35 The effectiveness of the modified soluble FGF receptor Fc fusion in preventing or
treating disease may be improved by administering said fusion serially or in



258 20000 [sFGFR2-Fc] in plasma 6-hour post i.v.

i njection (ng/nL) when mce were pretreated with
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6- hour post i.v. injection (ngggL) when mce were
pretreated with asialofetuin 19276 Not done Not done
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ﬁl al ofetuin, but not fetuin, is 10known to bind to
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( V\zbggg??gﬂléqeap?ﬂ%‘luca%g% %%&ﬁo&%@jﬁ%@%{)@% 5a§'|fA micr gg):bule agents such
as diterpenoids and vinca alkaloids; platinum coordination complexes; alkylating agents
such as nitrogen mustards, oxazaphosphorines, alkylsuifonates, nitrosoureas, and
triazenes: antibiotic agents such as anthracyclins, actinomycins and bleomycins;

20 topoisomerase Il inhibitors such as epipodophyliotoxins; antimetabolites suéh as purine
and pyrimidine analogues and antifolate compounds; topoisomerase | inhibitors such
as camptothecins; hormones and hormonal analogues; signal transduction pathway
inhibitors; non-receptor tyrosine kinase angiogenesis inhibitors; immunotherapeutic
agents; proapoptotic agents; and cell cycle signaling inhibitors. In addition, the methods

25  of the invention can be combined with another anti-cancer treatment, anti-angiogenic
agent, or chemotherapeutic agent or radiation therapy. A preferred example is
docetaxel or taxotere. Other examples include, gemcitabine, cisplatin diterpenoids and
vinca alkaloids, paclitaxel, vinblastine, vincristine, and vinorelbine, carboplatin,
cyclophosphamide, melphalan, and chlorambucil, busuifan, carmustine, dacarbazine,

30 cyclophosphamide, melphalan, chiorambucii, busulfan, carmustine, dacarbazine, anti-
neoplastic agents including, but not limited to, actinomycins such as dactinomycin,
anthrocyclins such as daunorubicin and doxorubicin, bleomycins, epipodophyliotoxins,
etoposide and teniposide, antimetabolite neoplastic agents, 5-fluorouracil,
methotrexate, cytarabine, mecaptopurine, thioguanine, camptothecins, irinotecan HCI,

35 and topotecan HCI.
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30 invention.

35



112 SC# 118 SC# 170 % sFGFR2-Fc sial yl ated species
1-non sialylated 50 42 48 48 45 43 53 2-nonosi al yl at ed

28

10

15

20

25

30

35

24

Examples

Example 1: Production in HEK293 of sFGFR2-Fc with a high sialic acid content

and low blood clearance.

cD-NAs encoding human a-1 /A-galactosyliransferase (B4GT1) (SEQ 1D No 9) or
human p-2,3-sialyltransferase (SIATE) (SEQ 1D No. 11) were retrieved from clone
collection (Invitrogen) and cloned into the mammalian expression vector pXL4214 from
which expression is driven from the CMV promoter. The same expression vector was
also used to clone the protein fusion sFGFR2-Fc and generate pXL4410. Map of
plasmids pXi.4551 encoding B4GT1, pXL4544 encoding SIAT6 and pXL4410 encoding
the modified soluble FGFR2iiic-Fc fusion (herein designated as sFGFR2-Fc) are
presented on Fig. 1 and 5 as well as the nucleic acid and corresponding amino acid
sequence of BAGT1 (Fig. 2), SIATS (Fig. 3) and sFGFR2-Fc (Fig.4 A and B). sFGFR2-
Fc was produced in adherent HEK293 EBNA celis {invitrogen) by transient transfection
of one to three expression plasmids encoding sSFGFR2-Fc, B4GT1or SIAT6 complexed
with JET PE( (Q-Biogen). Plasmid ratio was 90/5/5 for pXL4410/pXLA4544/pXLASST.
Plasmid ratio had to be optimized to ensure optimal productivity and quality of the
sEGFR2-Fc polypeptide. Secreted proteins were harvested eight days post-transfection
and centrifuged. Proteins were purified by affinity chromatography on Protein G
Sepharose (Amersham Biosciences) after elution from the column with 100 mM
glycine/HCI pH 2.7. The sFGFR2-Fc proteins were formulated in PBS and 0.22 ym
filtered. Protein concentration was déte_rmined by the microBC Assay (Interchim).

Quantitative sialic acid identification, carbohydrate composition analysis and
quantitative oligosaccharide mapping of N-glycans in the sFGFR2-Fc purified proteins

. were performed essentially as described previously (Saddic ef al. 2002, Methods Mol.

Biol. 194:23-36 and Anumula ef a/.1998. Glycobiology 8:685-694). First, sialic acid
residues were released after mild hydrolysis of SFGFR2-Fc and fluorescently labeled
with ortho-phenylenediamine and separated by reversed-phase HPLC. Individual
peaks were detected by fluorescence detection (excitation, 230 nm; emission, 425 nm),
identified and quantitated by comparison with N-acetylneuraminic and N-
glycolylneuraminic acid standards. Second, the carbohydrate composition was
determined after acid hydrolysis of sFGFR2-Fc samples to release the individual
monosaccharides. After hydrolysis, the monosaccharides (neutral and amino sugars)
were derivatized with anthranilic acid and then separated by reversed-phase HPLC and
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detected by fluorescence detection (excitation, 360 nm; emission, 425 nm). Individual
peaks were identified and quantitated by comparison wifh monosaccharide
standards.Third, oligosaccharides were enzymatically released with PNGase F and
ﬂuoréscently labeled with anthranilic acid before separation according to their number
of sialic acid residues by normal phase-anion exchange HPLC on an Asahipak-NH2P
(Phenomenex) column. Labeled glycans were detected and quantitated by
fluorescence detection {excitation, 360 nm; emission, 425 nm). The average number of
sialic acid per N-glycan in the FGFR2 domain was calculated based on the fotal
amount of moles of N-glycan per mele of FGFR2-Fc and the mocles of N-glycan per Fc

mole obtained after release of the Fc by papain.

The purified sFGFR2-Fc proteins were injected in the tail of Swiss Nude mice (Charles
River). A total of fhree mice were used per protein batch. Blood was collected 6-hour
post injection of 500 pg of sSFGFR2-F¢, plasma was obtained and FGFR2-Fc
concentration was determined by ELISA utilizing the sandwich method with an anti-
human FGFR2 monoclonal antibody (R&D system) and an anti-human IgG-HRP

.conjugate polyclonal antibody (Pierce) (2 analysis at 2 dilutions in triplicate). In the

control experiments mice were pretreated with fetuin and asiolofetuin one hour prior to
injection of sSFGFR2-Fc.

Table 1 summarizes the condition of production of the different sSFGFR2-Fc batches,
the N-glycan profile and monosaccharide composition of each batch and the plasma
concentration of sSFGFR2-Fe 6-hour post intravenous injection in mice.
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procqgggsgwmkﬁese etenes—was—al-so %é%gye.46% A%

2-monosialylated 23 % 19 % 22 %

2-disialylated 6 % 26 % 35 %

3-trisialylated 1.5% 10 % 10 %

Sialic acid content:

1-pmol of N-acetyineuraminic acid per pmolof | 3.4 6.4 6.8

sFGFR2-Fc

2-Average number of sialic acid per sFGFR2 | 0.4 1

N-glycan

Monosaccharide composition of sSFGFR2-F¢

N-glycans for 3 mannoses

1-Glucosamine (number per 3 mannoses) 4.3 4.1 4.1

2-Galactose (number per 3 mannoses) 1.5 1.4 1.6

Number of fucose in Fc N-glycans for 3 0.73 0.61 0.63

mannoses

Blood clearance

[sFGFR2-F¢] in plasma 6-hour post i.v. 258 20000

injection {ng/mL)

[sFGFR2-Fc] in plasma 6-hour post i.v. 228 Not done | Not done

injection (ng/ml.) when mice were pretreated |

with fetuin

[sFGFR2-Fc] in plasma 6-hour post i.v. 19276

injection {ng/mL) when mice were pretreated
with asialofetuin '

Not done

Not done

5

Improved sialylation pattern of sSFGFR2-Fc fusion proteins produced in HEK283EBNA

has been demonstrated by transient co-expression of the fusion protein with human a-

1,4-galactosyltransferase or human §8-2,3-sialyltransferase. This large improvement of

sialylation status was evidenced by a 2-fold reduction of the percentage of non-

sialylated glycans, a 2-fold increase in the total sialic acid content per mol of protein




5 The average nunber of sialic acid per N-glycan in

the FGFR2 domai n was cal cul at ed based on the total

anmount of noles of N-glycan per nole of FGFR2-Fc and

the noles of N-glycan per Fc obt ai ned after

rel ease of the Fc by papaln. The results presented on

Fi g ahd 2 POsARE imdn@dsemthawemgehumbalo'f slalid Gicid géﬂs{gtﬂc@?opmte the

red optima

&@gé%g%@g %8 tg’% ﬁt|§t a&%ﬁ& (%7 gﬁi'i' conpared to

the opti mal concentratlon in the blood found for Pc

ol eqﬂiseﬁs-fomhd(eésﬁ fh Mlzﬁ@d RQiy6dr8 Gif?ecfeﬁ?é:ﬁﬂﬂﬁﬁed mtrsthe s.gmrcanuy

ofb siEproReaRmaratiegt B SpER R R ole o Bhresse
ski | & thesEEEB2AFe prepenselindbe plarena how beeremeasnteg Ggfour post iv injection-
SFCGFRY mice. |n blood 15 Exanple 4: Amino acid sequence

of the s f usi on rotel rotein sFG-R2- Fc
o nco TBa PhmBRaEEla el Dbl O PEM SR ok Hors g olventsd wit
(Fig mseloﬁetmﬁmcbnﬁa)aradﬁo the bresedtmenptrvith detwin Hsialdfisuis, dlutitedt éstuin, is

frﬁg El%nﬂmfﬁ%urﬁ?&l?&% ;?atl%é Qoélﬁ:@p@% g%g%eg)%g%%ﬁ) %Eés‘feﬁ%t al,

sequence
pol yrfa83. &gpehiptica %ﬂ@ng SFGFR2-Fc is set forth in SEQ

IDNO 1 and in Figure 4 A Likew se, the full amno

g‘éiQd TR ASeEter ‘%xfueEE'? suﬁs’: %&e théit s@éé?ﬁced ot :19% §§£f%g£ﬁﬁ‘>43teln

1 t o r@Bptorda ¢>@9§wamml gajaciqse residoeefion N-glysan wsée%pglﬁzble for

Fisg 4lebramtldf B FREFc ﬂﬁer@d%dhé‘;ﬁr@s&B@ofﬂﬂb SRlicstidiser Nigh@an on
I,n_Swi ssProt ‘

?gselFtﬁggEﬂ%ﬁ?\ﬂecrﬂﬁ?%ﬂf?'ﬁ% %‘E’%?‘?ﬂ?ﬁr?%’& tions 354 to 584

are amno acids of 1gGl fromposition 99 to 329 as
descigyhapeiad sé%ﬁﬁﬁ’ﬁ%ué %ﬁﬂ@cﬁ%&‘%m&ﬁs sFGQRf&FDgﬁﬂQn with
SEQ ID Am nQ acids from positions 3?

are éf’rﬁﬁ%fa%ﬁ:'l"ﬂg"%Pf gialic agif éﬂsi“%‘e Pﬁ'k" FRZhglyeap pregfex than 1.2
[26u) fareptimappithnhacadinelixsanpl e 5: Defined N-gl ycan

content of sFGFR2-Fc produced in CHO stable clone

cC111 Condi ti ons have been optim zed to produc

s FGFipmmalian pxrressian. plasiaid pR4680 t9f stable pYREessign 3&$Fd3FR2 -FeinCHO
resi delewap géncpatédfriin plagthiy @BR14MeNcEdilegiblagie sy dthataselselction

Thi I ' .
c olnz I)&%nnRoﬁ@g r%v %Q%ﬁ%é)ﬂqg]l& J:o?nEf% r}l,thJ ?ﬂ@{‘ %ﬁgevr'?ce encoding
BP un shipidR-Fd. Figl %Blaﬁﬁnldmxh‘l&ﬁﬁ wap introshiceyl Dtqfpld® il gelisiye
medi ﬁucléoﬁéﬁérﬁdmﬂﬁgﬁmm BelHiRONBE Nter A s rbdorfrrended by the

supple nt s, see i al eII ensi

BP S Tratrricati et brvieaed o Sinsbia mediFLand dhedins

Spar gmpllfsatae theet siewem thpredmér@-wGssemgclmem(S@#ﬁ 81076, 58, 112,
OXYJ@{B, 17d) gare%';ben@d for @.af@écﬁ%néh@f h‘@%uﬁﬁed%\*bl’-‘ R2-Fc

oxygen di ssol ved maj nt ai ned 30. % of

abr @&Fﬁlﬂ‘%& iT B iwo sREI-( %ﬁ’gh FP&uW%“ﬁ?tﬁ@&c 3gid eP"EB"bS‘?C # 11and 118)

addi weereetted for Homngjamupehe:alapdaduaﬁmmdn paticuts clandirao §C# 18

b|c re medium The agitation rate
%&i@%ﬁgh&r@n&ﬁ%ﬁ%hg Cell Lift Inpeller. The feed

solutlon (450 g/L glucose) was continuously fed to

mai nAIﬂ'ioGgﬂ SFEFR-FH haasiRs @todﬁceﬁ%@z&ﬂ! trheeéeaix-cteﬁeszwaa alvigh.sialic

tarted at n _resid I e .
BT sl e ey oo e P BB Rl IR R it wes
f eedolsgrves thabizere tivogemi- blenqgr(%@ﬁdtaed 18®| $FGIR3viictwithtiap highest
gl ucose consunption with a nutrient feeding rate equa
to the glucose consunption rate. The gl utamate
concentration was maintained at 1-3 mol /L by pul se
addition following daily off-line control. The cel
culture was nonitored for cell count, 15 viability and
nmet abolites (glucose, |actate, glutam ne, amonia and
gl utamate) and for product concentration during the
production phase. The culture was stopped when cel
viability dropped down to 55% and the culture harvest
was collected. The cell culture harvest was clarified
and sFGFR2-Fc was purified by affinity chromatography



see Table 3. Indeed upon digestion of the sFGFR2-Fc by
Pepti de- N-gl ycosi dase F (PNGase F, Roche) foll owed by
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t he nol ecul ar mass of degl ycosyl ated sFGFR2- Fc was

around 160 kDa (Fig. 7). The c ?bohydrate conposi tion
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Purified sFGFR2-Fc SC# | SC# -SC# | SC# SC# SC# SC#
from CHO-GS semi- 9 11 26 58 112 118 170
clone SC #

% sFGFR2-Fc
sialylated species

1-non sialylated 50 42 48 48 435 43 83
2-monosialylated 28 30 30 30 30 30 28

| 3-disialylated 14 18 14 15 16 17 13
4trisialylated 8 10 7 8 9 10 6
Average number of 1.07 | 1.45 | 129 |098
sialic acid per sFGFR2
N-glycan
[sFGFR2-Fc)/ 55% | 100 % 81% 45 %

[sFGFR2-Fc)max
[sFGFR2-F¢] found in
plasma 6-hour post i.v.
injéction
[sFGFR2-Fcjmax -
found for SC#11

10  The screening of clones based on high sialylated N-glycan of sFGFR2-Fc¢ is predictive
of optimal pharmacockinetics parameters of sSFGFR2-Fc.

Example 3: Correlation between the average number of sialic acid per sFGFR2-
Fe N-glycan and the clearance of sSFGFR2-Fc¢ in blood

15 :
In other experiment similar to the experiment described in Example 2, stable
CHO/DHFR clones expressing sFGFR2-Fc were generated using the DHFR selection
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3’ . iP gﬁ% igr%%fncsrl}%%ﬁ-uc SRALAE Ghdrid pXi%a98 or X636 o BxL4429 (Figure
5 and 6) is a fusion protein of the soluble FGFR2 human sequence with the Fc

20 fragment derived from the human lgG1 sequence.

The sequence of the polynucleotide encoding sSFGFR2-Fc is set forth in SEQ D NO: 1
and in Figure 4 A. Likewise, the full amino acid sequence of the sSFGFR2-Fc protein is
set forth in SEQ 1D NO: 2 in Figure 4B. Amino acids from positions 1 to 350 correspond
25 to the FGFR2llic isotype (see Fig 4 C SEQ ID; NO: 4) and are the amino acids from
position 27 to 376 described in SwissProt (FGFR2_HUMAN). Amino acids from
positions 354 to 584 are amino acids of IgG1 from position 99 to 329 as described in
SwissProt (EGHG1_HUMAN); see Fig 4 D and SEQ ID NO: 6. Amino acids from posi-
tions 351 to 353 are amino acids of a synthetic linker: SAL (Ser Ala Leu) see Fig 4 E.
30
Example 5: Definéd N-glycan content of sSFGFR2-Fc produced in CHO stable
clone GC111 :

Conditions have been optimized to produce sFGFR2-Fc such that the ratio of sialic
35  acid residues per sSFGFR2 N-glycan would be higher than 1.2. This example provides
conditions to reach this condition.



Protein ID NNdycosylation sites in FGFR2 domai n Am no
acid residue at N glycosylation site Production

(mg/ L) FGF-2 binding ** Heparin binding KD (104 M
[NaCl Ifor elution fromheparinsnm) 4410 8 (N1 to N8)

N 75 1.39 370 4493 6 (N3 to N3) N

A 5-L Cefligen bioreactor (New Brunswick) filled with 4.4 L of CD-CHO protein-free
" media, supplemented with 100 pM MSX and 1X GS supplements was seeded at an

initial cell density of 3.5 x 10° celis/mL of clone GC111 and cultured at 37°C. Sparger
5  aeration was employed using a mixture of oxygen, hitrogen, air and carbon dioxide or

pur oxygen, and dissolved oxygen was maintained at 30 % of air saturation. The pH

was maintained at 7.2 by addition of carbon dioxide and injection of 1 M sodium

bicarbonate in the culture medium. The agitation rate used was 110 rpm using aCell

Lift Impeller. The feed solution (450 g/L glucose) was continuously fed to maintain the .

10  glucose at a target level of 2-3 g/L. Feeding was started at day 5 when residual glucose
concentration reached 2.5 g/i.. Continuous nutrient feeding was based on the predicted
cell growth and glucose consumption with a nutrient feeding rate equal to the glucose
consumption rate. The glutamate concentration was maintained at 1-3 mmol/L by pulse
addition following daily off-line control. The celi culture was monitored for cell count,

15  viability and metabofites (glucose, iaclate, glutamine, ammonia and glutamate) and for
product concentration during the production phase. The culture was stopped when cell
viability dropped down to 55%, and the culture harvest was collected.

The cell culture harvest was clarified and sFGFR2-Fc¢ was purified by éfﬁnity
chromatograbhy {ProsepvA, Millipore) and two ion-exchange chromatography steps

20 then filtered sterile and stored in phosphate buffer saline before further analysis and in

vivo testing.

The apparent molecular mass of sSFGFR2-Fc obtained from SDS-PAGE analysis under
non-reducing conditions was 180 kDa. This was in contrast with the theoretical
25 molecular mass of 130 kDa calculated based on the amino acid sequence of the
sFGFR2-Fc homodimer. This large difference between apparent and calculated
molecular masses was attributed to the additional presence of about 30 % of N-glycans,
see Table 3. Indeed upon digestion of the sSFGFR2-F¢ by Peptide-N-glycosidase F
(PNGase F, Roche) followed by analysis by SDS-PAGE under non-reducing conditions,
30 the molecular mass of deglycosylated sFGFR2-Fe was around 160 kDa (Fig. 7).
The carbohydrate composition and the N-glycan profile of sFGFR2-Fc was analyzed as

described on Example 1 and reported on Table 3.

Table 3 Carbohydrate composition and N-glycan profile of sSFGFR2-Fc¢ produced in

35  optimal conditions
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Compared to the results obtained on Table 2, sFGFR2-Fc, praduced from clone
GC111 inthe op-tiinal conditions, had more sialylated N-glycan than sFGFR2-F¢
produced from the semi-clone SC#118, parent of clone GC111 produced in standard
conditions. For example the % of non-sialylated species decreased from 43% to 30%.

Based on the total amount of moles of N-glycan per mole of FGFR2-Fc and the moles
of N-glycan per Fc mole obtained after release of the F¢ by papain, it was measured
that there were seven N-glycans per FGFR2. Therefore most the sites of the FGFR2
domain are almost all fully occupied. '

Example 6: N-glycosylation sites important for FGF affinity and productivity

The sFGFR2-Fc fusion protein has eight N-glycosylation sites in the FGFR2 domain
and one in the Fc domain, see Fig 8 and Table 5 for definition of N-glycan positions N1
to NB. Proteins 4493 and 4565, two variants of sSFGFR2-Fc no longer having lg-like
domain 1, were produced. 4493 exhibited 6haracteristics similar to wild type FGFR2-Fc
derived from pXL4636 in terms of productivity and binding to FGF-2 or heparin. In
contrast, 4565 in which all glycosylation sites in the sFGFR2 domain were mutated (N-
to Q substitution) could not be characterized due to the more than 50-fold reduction in

productivity of the mutant, see Table 4.
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20
According fo the two competing models reported (the symetric two-end mode! from

Mohammadi and the asymmetric model from Pellegrini), sites N3 to N7 could
potentially interact with amino acid residues of either FGF1 or FGFR2c and/or interact



N6 N7 N8 N 297 (Fc) Asn position on FGFR2_HUVAN 228
241 265 297 318 331 4572 - - - + + +
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with heparin, whereas site N8 is unlikely to be involved in interactions in all crystal
structures (Pellegrini et al. 2000. Nature 407: 1029; Ibrahimi et al. 2005 Mol. Cell. Biol.

25:671).

Based on the above information, it was relevant to study the N-glycosylation sites at
positions N3 to N7 by substitution of the corresponding Asn to GIn and by keeping
position N8 unchanged to allow for significant productivity. The positional influence of
N-glycans on physico-chemical characteristics of sSFGFR2-Fc was evaluated
statistically with a two-level fractional factorial experiment. Five variables (glycosylation
site occupancy at positions N3 to N7) were selected and 16 independent constructs
were studied. The experimental 2° fractional design and data analysis were performed
as described (Statistics for Experimenters, G. Box Ed., Willey, 1878).

Fractional Factorial Design

Site-specific N-glycosylation variants were designed based on 4493 and the factorial
design at two levels with ﬁ\}e variables (N3 to N7} that could either be at a plus level (N}
or a minus level (Q). The design was fractional with 16 constructs (2 =1 i.e. resolution
V design), allowing the identification of the main effects and of 2-factor interactions but

confounding 2-factor with 3-factor interactions.

The 16 plasmid constructs were obtained by sequencial PCR and cloning to generate
the N to Q substitution at position N3, N4, N5, N6 or N7 but keeping position N8 and
the N-glycosylation site of the Fc domain unchanged. These protein variants only
differed from 4493 by the 2- or 4-point mutations listed on Table 5.
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Table 5. Design matrix

N-glycosylation position status

Asn postion on | Construct N3 N4 N5 N6 | N7 |N8 |N297

Figure 9 : (Fe)

Asn position on

FGFR2_HUMAN 228 | 241 | 265 [297 [318 331
4572 - - - _ n T ¥
4570 + - - - - +
4577 - + - - - + +
4571 R + - - + + +
4587 - - + - - + T
4585 + - + - + + +
4586 - + + - + + +
4573 + + + - - + +
4574 - - - + - + +
4575 1+ - - + + + +
4588 - + - + T T +
4576 + + - + - + +
4579 - - + + + + +
4569 . + - + + - T +
4578 - + + - + +
4493 + + + + + +

The 16 designed constructs were tested for production at small scale. Two variants

5 (4572 and 4574) were very low producers (around 2 mg/L). The remaining 14
constructs were produced at liter-scale and purified in parallel under standard
conditions with reasonable product recovery. They were then analyzed by SDS-PAGE,
gel filtration, BlAcore™. Results were analyzed with the statistical fractional factorial

resolution- 2°* DOE.
10  Productivity

" N-glycosylation at N3, N4, N5, N6, N7 had a positive contribution on productivity. There
was a similar quantitative effect for alf the positions studied (i.e. N3, N4, N5, N6 and
N7) and no significant effect of two-factor interactions.
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Table 6. Productivity
Titer {(mg/L) from Response Variable
Construct
production at 1-L {mg/L)
4572 0 28 Mean
4570 13 17 N3
4577 9 14 N4
4571 34 20 N5
4587 5 13 NG
4585 40 13 N7
4586 | 42 8 N3-N4
4573 |32 3 N3-N5
4574 0 1 N3-N6
4575 30 2 N3-N7
[4588 |37 — | =2 |NaNs
4576 27 -1 N4-N6
4579 30 , 6 N4-N7
4569 54 4 N5-N6
4578 37 0 N5-N7
4493 67 -1 NE-N7
Aggregation

Purified broteins were analyzed by gel filtration (Superdex 2000) to quantitate the
percentage of high molecular weight species (HMW; %) in purified preparations. The
highest value {(worst-case) of 80.2 % HMW was obtained for 4587 and was used in the
DOE analysis for the two constructs (4572 and 4574) that could not be produced (the
10  mean percentage of HMW value obtained from the 14 constructs was also used for
comparison, giving a similar conclusion). N-glycosyfation at position N5 and to a lesser
extent at position N6 disfavored the appearance of HMW species. The N5-N6
interaction exhibited a similar effect on aggregation.

15
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Table 7. Aggregate formation
Construct HMW Response(%) | Variable

(%)
4572 80 57 Mean
4570 73.0 -12 N3
4577 71.6 -5 N4
4571 72.1 -33 N5
4587 80.2 -18 N6
4585 475 -7 N7
4586 47.7 6 N3-N4
4573 575 -8 N3-N5
4574 80 -5 N3-N6
4575 69.6 _ 2 N3-N7
4588 71.8 -2 N4-N5
4576 72.9 ' 3 N4-N6
4579 352 -4 N4-N7
4569 12.0 -18 N5-N6
4578 394 -6 N5-N7
4493 36 1 N6-N7

Binding to FGF-2

The binding affinity to FGF-2 was determined with BiAcore™ for each construct.
Dissociation constant (Kp) values between 0.49 and 2.31 nM were obtained for
constructs showing measurable affinity. For constructs that did not bind to FGF-2 or
could not be produced, a value of 10 nM was used for the DOE analysis. N-
glycosylation at positions N5 and to a lower extent at positions N6 and N3 had a
positive effect on binding to FGF-2. Interactions N3-N5 & N5-N6 had a significant
positive effect on binding whereas interactions N3-N6 and N4-N7 had a negative effect

on binding.
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Table 8. Binding to FGF-2
Construct | Kp (nM) | Response(nM)  Variable
4572 10 6.8 Mean
4570 10 2.2 N3
4577 10 05 N4
4571 10 -6.5 N5
4587 10 | 2.3 N6
4585 27 0.5 N7

- 4586 10 0.0 N3-N4
4573 0.49 2.2 N3-N5
4574 10 2.0 N3-N6
4575 10 ) 0.1 N3-N7
4588 10 05 N4-N5
476 |10 | 01 |N4N6
4579 2.31 20 N4-N7
4569 0.99 ' 2.3 N5-N6
4578 0.66 - Jos N5-N7
4493 1.19 0.0 N6-N7

This resolution-V 2% D.O.E. revealed that N-glycosylation had a positive contribution
on productivity, at positions N3, N4, N5, N6, N7, had a positive impact on binding to
FGF-2, at positions N5 >> N6 and N3; and disfavored the appearance of high
molecular-weight molecules at all positions, especially N5 > N6.

Therefore N-glycan occupancy is mandatory at position N5, and recommended at
positions N3, N4, N6 and N7 respectively (position 265, 228, 241, 297and 318

. respectively on FGFR2_HUMAN (Swissprot).

Example 7: Pharmacokin_etics of sFGFR2-Fc fusion protein

In example 7, sSFGFR2-Fc is the fusion protein corresponding to amino acid sequence
SEQ iD N° 2 with an average number of sialic acid per sSFGFR2 N-glycan of 1.3. Three
mice per time point were injected with 500 pg of the fusion protein in the tail vein. At
various time points after injection of the product, blood was collected, Figure 10 shows
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protein concentration in plasma and liver. Figure 11 shows the amount of protein
recovery at early time points in plasma and liver expreséed in percentage of injected
dose. ‘

Pharmacokinetic parameters were calculated using non-compartmental analysis.
Elimination half-life was calculated with the last 6 data points that provided the best fit

- of the log-finear terminal phase (Table 9).

Table 9
Parameter Units sFGFR2-Fc
t% hr ' 70.1
Tlast : hr 72.0
Clast . : pg/mL 276
AUCIast hrepg/mL 3138
Clobs mithir/kg 4.2
Vse BN . mlL/kg . 408
Area under the curve from the time of dosing to the last
AUCIast i .
measurable concentration.
Clobs Total body clearance for extravascular administration
Clast Concentration corresponding to Tlast
t1/2 Terminal half-life
Tlast Time of last measurable (ndn;zero) concentrafion.
Vss an estimate of the volume of distribution at steady state

Following intravenous administration, sSFGFR2-F¢ showed a favorablie pharmacokinetic

* profile with a long elimination half-life (alfnost 3 days) and a reduced total body

clearance. The volume of distribution was limited and lower than total body water
volume, suggesting limited tissue distribution. At 72 h, sFGFR2-Fc plasma
concentration stays at a very high concentration and clearance is also good.
Pharmacokinetic parameters of sSFGFR2-Fc are very compatible with the use of this
fusion protein as a therapeutic. In effect as shown in the Examples, plasma
concentration after intravenous injection in mice is substantially high, and clearance
stays very low at 72 h after injection. Importantly, the kinetics of sSFGFR2-F¢ cleavage
in vivo is also very low, since the sSFGFR2-Fc was only partially cleaved (40% after
18h} and the full-length molecule concentration remained unchanged until 72h.
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5 Example 8: Efficacy of the sFGFR2-Fc fusion protein in A649 subcutaneous

tumor model

In this example, sFGFR2-Fc is the fusion protein corresponding to amino acid
sequence SEQ ID N° 2 with an average number of sialic acid per sFGFR2 N-glycan of

10 13.

A549 subcutaneous tumor modet

A549 cells line had been identified as a tumor cell line to assess the efficacy of
sFGFR2-Fc. It has been demonstrated in vitro by the Applicant that this cell line
15  expresses FGF2 and also that sSFGFR2-Fc can abrogate autocrine proliferation of
these cells. A subcutaneous A549 tumor model was set up by the Applicant in Balb/c
nude mice. Moreover the tumor in vivo expresses FGF2.
In this experiment, the efficacy of sSFGFR2-Fc molecule was assessed on A549 tumor
growth model. Products were injected subcutaneously twice a week. Different doses, -
20 ie. 25, 15, and 5 mg/kg of the sSFGFR2-Fc were assessed.
After overall analysis of tumor volume evolution of the three treated group with
sFGFR2-Fc were statically different to the tumor evolution of the group treated with
PBS. sFGFR2-Fc is efficient on tumer growth in this model at the dose of 5 mg/kg twice

a week.

25 Experimental Design

5.10° A549 cells in 200 ul were injected subcutaneous in Balb/c nude mice at day 0.
After cell injection the same day, mice were randomized per block of 4 in four groups .
based on body weight. The treatments started after randomization the day after cell

30 injection. Each group received subcutaneously 500, 300 or 100
pgfmouse/administration corresponding respectively to 25, 15 and 5 mg/kg, two timeé
per week: Monday and Friday, during 39 days.



resol ution- 2" DOE. 10 Productivity N-glycosylation
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productivity. There was a simlar quantitative effect
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i nt erResuitdons. Table 6. Productivity Construct Titer
(rrg/L1) from production at 1-L 4572 0 4570 13 4577 9
4571 "3noixglums anglysisq0 4586 42

As shown in Figure 12, the volume of the tumor was analyzed up to day 40. The

5  groups 100 pg (triangle), 300 pg (squares} and 500 pg/mouse/administration (closed
circles) were statistically different from group PBS (open circles). We concluded that
sFGFR2-Fc decreased tumor growth at the dose 25, 15 and 5 mg/kg.

Tumor weight at day 40

10 As shown in Figure 13, the tumors were harvested and weighed at the end of the
experiment. The groups 100 pg, 300 ug and 500 pg/mouse/administration were
statically different to group PBS. We concluded that sSFGFR2-Fc according to the
present invention decreased tumor weight at the dose 25, 15 and 5 mg/kg.

15 Evolution of tumor growth of sSFGFR2-Fc_100, sFGFR2-Fc _300 and sFGFR2-Fc _500
groups were statistically different to the evolution of the group treated with PBS. The
sFGFR2-Fc fusion protein according to the present invention (amino acid sequence
SEQ 1D N° 2 with an average number of sialic acid per sFGFR2 N-glycan of 1.3, is
able to substantially decrease tumor growth at the dose of 5 mg/kg.

20
Example 9: Efficacy of sFGFR2-Fc fusion protein in H460 subcutaneous tumor

mode]

In example 9, sFGFR2-Fc is the fusion protein corresponding to amino acid sequence
25 SEQ ID N°® 2 with an average number of sialic acid per sFGFR2 N-glycan of 1.6.

H460 subcutaneous tumor model

H460 cells line had been identified as a tumor cell line to assess the efficacy of

30 sFGFR2-Fc. It has been demonstrated in vitro that this cell line expresses FGF2, in
this experiment the efficacy of sSFGFR2-F¢ was assessed on tumor growth. Products
were injected subcutaneously twice a week at the dose of 25 mg/kg. After overall
analysis of tumor volume evolution, sSFGFR2-Fc¢ decreased tumor growth.
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mice at day 0. After cefls injection, on the day of cell inoculation (Day 0) mice were
randomized on the body weight measured and will be allocated to the treatments -
groups.

Treatments were administered twice a week by subcutaneously injections (200 ul) for 3
consecutive weeks (Monday and Friday). The first administration was performed on
Day 1 after cell inoculation to maximize the exposure of the cells to the treatment.

Resuits

Tumor volume analysis

Figure 14 shows the tumor volume analysis up to day 22. We concluded that sSFGFR2-
Fc substantially decreased the tumor growth.

Tumor weight analysis

Figure 15 shows the tumor weight analysis at day 22. We concluded that sSFGFR2-Fc
substantially decreased the tumor weight.

Evolution of tumor growth of sSFGFR2-Fc group was statically different of evolution of
group treated with PBS. We clearly concluded that the fusion protein according to the
present invention (amino acid sequence SEQ ID N° 2 with an average number of sialic
acid per sFGFR2 N-glycan of 1.6 is able fo substantially decrease H460 tumor growth
at the dose of 25 mg/kg.

Example 10: Evaluation of in vitro ADCC activity of sFGFR2-Fc fusion protein on
A549 and H460 cell lines

In this example'sFGFRZ-Fc is the fusion protein corresponding to amino acid sequence
SEQ ID N° 2 with an average number of sialic acid per sFGFR2 N-glycan greater than
1.8: The capacity of sFGFR2-Fc to mediate an in vifro ADCC activity has been
evaluated in both selected models H460 and A548 tumor cells (see examples 8 and 9)'.
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P sequence SEQ ID N° 2 with an average number of sialic acid per sFGFR2 N-glycan

greater than 1.6.

25  Ab549 subcutaneous tumor model

A543 cell line has been identified as a tumor cell line to assess the efficacy of sSFGFR2-
Fc, since these cells expressed high level of FGF2 in vivo and were sensitive to in vifro
sFGFR2-Fc-mediated-ADCC.

30 Mouse' strains

Three different mouse strains (SCID, NOD/SCID and SCiD/bg mice) were selected to

evaluate the capacity of sSFGFR2-Fc to mediate in vivo ADCC and/or CDC activities.

SCID mice kept NK and complement functions and are able to develop ADCC and
35 CDC responses and were selected as positive control. NOD/SCID mice have neither
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Experimental Design

‘10  A549 was subcutaneously implanted in SCID, NOD/SCID and SCID/bg mice as
previously described (see example 8). The treatments have been administered fwice a
week by subcutaneously injections for 6 consecutive weeks. During the study course,
the body weight and the tumor volume have been measured twice a week.

Resuits
15
As shown in Figure 17, the volume of the tumor was analyzed up to day 41inthe3

experiments. In SCID mice, the group treated by sFGFR2-F¢ at 5 mg/kg (diamonds)
was statistically different from group control (open circles) and showed a tumor
inhibition (calculated as 100 - (Treated group volume / Control group volume x 100)) of

20  39%. In the NOD/SCID mice, sSFGFR2-F¢ at 5§ mg/kg exhibited no activity. In the
SCID/bg mice, sSFGFR2-Fc at 5 mg/kg recovered partially its activity (tumor inhibition =
18%). According to these results, CDC and ADCC mechanisms were involved in

sFGFR2-Fc efficacy.

25 Example 12: Evaluation of in vivo ADCC and CDC activities of sSFGFR2-Fc fusion

protein in H460 subcutaneous tumor model

In this example sFGFR2-Fc is the fusion protein corresponding to amino acid sequence
SEQ ID N° 2 with an average number of sialic acid per sSFGFR2 N-glycan greater than

30 16

H460 subcutaneous tumor model

H460 cell line has been identified as a tumor cell fine to assess the efficacy of sSFGFR2-
Fe, these cells expressed high level of FGF2 in vivo and were sensitive to in vitro '
35  sFGFR2-Fc mediated-ADCC.
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Ve coRred deemdtdiifihg BeEHRR fkcibnehe anpdicitisReystah @i fe at

the dose 25, 15 apnd 5 [k TuNM i,ght at .
s RONAPTRIE el £ orng PR B S o B 47 40
wei ghiestringd ih Ezareplel 3 OfhetprdeiesfisdiR2rfs{f265 ek wag beperodyed and

Pg, %gﬁ)fep %r Wo@&i&gﬁ PRAARAAARL RS §ily oA lcoMBntWRE Gimilar to the
statically different to %roulp PBﬁ, C%E%I uded t hat

5 PGFRYSFCEORCETP Y FETRAES Proawen it PRVRIFPPEh decr eased
tunor weight at the dose 25, 15 and 5 ng/kg.. 15

Evolt-on—ef—tupr—ot W@—ﬁ = W F
_3OC‘E‘5%rgss§ &@ﬁ%mi’sga ] grougs were s At qtzl cal Ly
di f f| & eh@FR2d-crsinlylatecbipgeie®n of the grogp treated with
PBS.[ 1 H3R smlylateg2- FC fusion protein accoadpng to the

present invention (am no-acid-sequence-SEQ+DBN2—wth
%%2 N-gl ycan

an gvafergialyatster of sialic acid per 1§
of 13Pisidigatadl € to substantially decr ¢d88& t unor growth

at the-dese—of—S5—rgikg—20—Exanpte— S Ejtjcacy of
sFCIEI—dQ'EqﬁY?y¥%dSJi on proteip in HA60 guhm@)r{l@mm t unor
o dé Monosacchatige eompepitien @ sSFEFREFENFc i § the fusion
Pr ot §ivEhns e EHBMIEENY to ami no acid sequence 25 SEQ IID
N 2 baith anN—average—nRupbe & ali .:‘= 5 - B
N- gl}y ElFosamine HUMPRrERST & TBRMEEHeous t u A model  HAG0

cel || 2-Galas@séd aamberyer Bdw@ntosks)ed as a t yddd cell |ine tjo
assess the et ¥ of S HpFGFR2=Fc i ggas been
de E?P?daégélﬁin?bﬁf’eéﬁ?rrgér}nﬁ%%s?t his cell lline expresses

FGF2. In this experinent the efficacy of sFGFR2- Fc was
asse4ebsphsHtaneors tugosMode! product s were i nj ect ed
subcut aneously twi ce a week at the dose of 25 ng/kg.

é\f t(;msolé@n g.hé ha%ﬂ:féle% Rloftified ad aMiinor 06 IikkTd 2853k tid affitacy of SFGFR2-
- FcC rease unor gr - I -

Abst B e GRkiaaaSEa Mol Me B B3 2 g Pa R b i wiro

subc sfGiRBEtmmediated-§RECT | ank of Bal b/ ¢ nude m ce at day

0. Ajfthit efbilngnt! ik 38iAGF sEEFRRIR nituRTang @lelmodified sFGFR2-Fc

i nocul ati on (Da}/ 0) mce %verl_ieﬁ rand&)m éed oy &.*\Em&o.%ude

wei gHIZoREQIRIRRY AT ARPTFLR 1P S SPHE T HEY P

treatnient s groups. Treatnents were adm ni stered tw ce

a week by subcutaneously injections (200 pl) for 3

GENS eeplrimeptadeREign( Monday and Friday). The first
adm nistration was perforned on Day 1 after cell
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20 been measured twice a week.



10 Results Tunor vol unme anal ysis Fi gure 14 shows
the tunor volune analysis up to day 22. W concl uded
that sFGFR2- 15 Fc substantially decreased the tunor
grow h. Tunor weight analysis FEigure 15 shows the
tunor weight analysis at day 22 W concl uded t hat
sFG-IRdshies substantially decreased the tunor weight. 20
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been eval uated in both sel ected nodels H460 and A549
tunor cells (see exanples 8 and 9). 42 Experi nental
Design Tunor cells (A549 and H460) in PBS 2% BSA (1
mllion/nm) have been incubated 30 min at 4C with 500
ng/ m. of FGF2 (R&DSystens) and 2 pg/ nL of sFGFR2-Fc or

5 control human 1gGl (Si.gma).._Tunor cells have been
diluted in RPM 1% FBS and i ncubated in 96-well plate

at 5000 cells per well. Purified NK have been added in
rati o NK/tunor cells 20/1 and 6/1. Plates have been

i ncubated 4 hours at 37C, then centrifuged and | actate
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- The results illustrated on Figure 16, show a tunor

cell lysis nediated by natural killer 15 cells (NK) in

t he presence of sFGFR2-Fc on both A549 and H460 tunor
cells close to 25 %in the 20/1 (NK/tunor cell)
conditions, indicating that sFGFR2-Fc is able to

nmedi ate ADCC effect on these tunor cells.



Exanpl e 11: Evaluation of in vivo AMC and CDC
activities of sFGFR2-Fc fusion 20 protein in A549
subcut aneous tunor nodel I this exanple, sFGFR2-Fc is
the fusion protein corresponding to am no acid
sequence SEQ ID N 2 with an average nunber of sialic
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the fusion protein corresponding to am no acid
sequence SEQ ID N 2 with an average nunber of sialic
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HA460 subcut aneous tunor nodel H460 cantl e has been
identified as a tunor cell line to assess the efficacy
of sFGFR2- Fc, thesggcells expressed high |evel
of FGF2 in vivo and were sensitive to in vitro 35
sFGFR2- Fc nedi at ed- ADCC. 44 Mouse strains As
previously described in exanple 11, three nnuse
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to SFGFFt 2- Fc (A265 Fc) in 11460 subcut aneous tunor

nodel 30 Shields at al. descri bed a point nutation
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cytotoxicit 2001 J. Biol. Chem 276:6591). This point
nﬁcﬁpi%ﬁ(ﬁﬁﬁ htroduced into the Fc domain of

SFGFR2- Fc codi ng DNA sequence of plasm d pXL4547 (Fig.
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The modified soluble FGF receptor Fc fusion of any of the previous claims,
wherein the FGF receptor soluble domain has a sequence as set forth in SEQ ID

NO: 4, or a sequence having an identity of at least 95% with the SEQ ID NO: 4.
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appropriate manmal i an expression plasm ds pXL4547 and

pl asm d pXL4417 as described in Exanple 3. The protein
SFGFR2- Fc (A265 Fc) was then produced and purified for
in vivo studies. It was verified that its glycan

content was simlar to the 5 glycan content found for
SFGFR2- Fc produced in Exanples 3 or 5. Expressed

protein fromstable CHO D FR sFG-FR2-Fc (A265 Fc). % . .
sherredifidsialnbie i@k regrecarele Tusiomeh aayatly that RigViess gaims,

2- Mo j | d 0 2-Di i -
ABRELE LY bBLE 150 HmsRobALY A1 50 10 Noy . opa sauence
SeRZmAdemvdl WE arigagp 06 %3w i iedH@ ID NG éicosani ne

(nunber per 3 mannoses) 4.35 2-Gal actose (nunber per 3
mannoses) 2.74 3-Fucose (nunber per 3 mannoses) 0.89

The modified soluble FGF receptor Fc fusion of any of the previous claims,
wherein said modified soluble FGF receptor Fc fusion further comprises a linker

sequence of at least 3 amino acid residues.

The modified soluble FGF receptor Fc fusion of claim 17, wherein the linker

sequence is SAL (Ser-Ala-Leu).

The modified soluble FGF réceptor Fc fusion of any of the previous claims,
wherein modified soluble FGF receptor Fc fusion has a polypeptide sequence as
set forth in SEQ ID NO: 2, or a sequence having an identity of at least 95% with
the SEQ ID NO: 2.

The modified soluble FGF receptor Fc fusion of any of the previous claims,
wherein modified soluble FGF receptor Fc fusion further comprises the signal

peptide of SEQ ID NO: 8.

A polynucleotide encoding the modified fusion FGF receptor of any of the

previous claims.
The polynucleotide of claim 21 wherein said polynucleotide comprises a
nucleotide sequence having at least 80 % identity with the nucleotide sequence of

SEQ ID NO: 1.

A vector comprising a polynucleotide of any of claims 21 and 22.



24.

25.

26.

27.

28.

29.

30.

460 subcut aneous tunor nodel HA60 cell |ine has

been identified as a tunor cell line to assess the
efficacy of sFGFR2- 10 Fcigthese cells expressed high

| evel of FGF2 in vivo and were sensitive to in vitro
SFGFR2- Fc- nedi at ed- ADCC. In this experinent, the

e télt eaypriding k GEdR@r ficclaml 22 ul e and the nodifi ed
sFGFR2- Fc (A265 Fc) nol ecul e was assessed on H460

tunor subcutaneously inplanted in nude mce. 15
EReLLERRE AbBRSFOR rtddRd MBRsRIPSUARNERLSE YialiiPh 35108 a
in nude Bal b/C mce as previously described (see
eratpdneen®) . The treat ments have been adm ni st ered

twice a week during the entire study course. During

the study course, the body weight and the tunor vol une
hRyRardthcBRRAI BBASGYIESh EdthErisif YeRMifiedHRsIBRTGE fecbPtor of any
shown in Figure 20, the volune of the tunor was

amalof zkgmsip t¢ 80.day 23. The group treated by sFGFR2- Fc

at 25 ng/ kg (di anonds) was statistically different
fromthe 5 control group (open circles) and showed a

U TS hatiideRtit 41 @BnPbsiBBff diBn Medwhire safdFdRapdsaidnAsdaiins a
Fc) at 25 ng/ kg exhibited a |ost of activity with only
duttherghetiapiitisi agpeivlieh 850 (NS) . The nutation within

the Fc, of sSFGER?-F 65. F ' C

the acti JTTgaosaty pEt fhst sHRpCE Rudef RELGER 3alby or an
detdeaikeobdt 4didid\r desie fidestlase gidwih YaabofEGH)| Mepalddyte growth
exanpl e 13 provides an indirect_ evidence that

FretpREHEE) at s faptoyi(VE). gyrosinée Papietny mastigi-drgivapaeowth
IN@F} fﬁﬂgﬁi ' sol ubl e FGF receptor Fc fusion
ééﬂg%@ilng’gr u5|oﬁg%§g% sol ubl e fragnent or domain of
a FGF ¢resepemothsrdpeun aBentr @fjicant fbmathei proupoghiimitionybule
wherein at least the 5th N-glyco ation site Qg.the _
FREENtSe PEPIERM BPIEinptpR C(S’&ﬂ!f‘gieéd alkyiaiing 1 ageRSi aAHbIOGF agents;
1B6oi 1SR &P T dYoidBRlcPAsY 1IMBiAS; h
stiBg?lgﬁ5 ﬂ%%gﬁgﬁngﬁgéﬁh%}tﬁa%ﬁe Stcﬁﬁnl\l- gleyéS osyl at liton sci’r%ng nes
caoxlr Bepoondsataboghen; RighalofrafGEEeIFpathwaFhmhroirs;i meh-receptor
sol ubl e FG- receptor Pc.fusion of claim1, wherein, in .
até{mstqeolﬂnaspl@élgp ]&?SIS ]tn xlﬁ)rs_; gmmynoﬁlggapgﬁtéé ?gﬁﬁlts; pro—apoptotlc
NGhUCARYEAdRR St Afhibilles FOF receptor moiety are
occupi ed, and wherein"the 3m 4 11, 6th and 7th
N-gl ycosyl ation sites correspond to Asn 228, Asn 241,

n 297 and Asn 318 of. FGER2-Fc spectively. . 3. The .
B Preaeoral eoreeShion i GRob Tt derornot i A obtapeutic
WpRheisReidtied @8 thé hallysraaydiahd kotdré.€s of the FGF
receptor noiety are occupied. 4. The nodified sol uble

FGF receptor Pc fusion of claim3, wherein al

ggtléey lgﬁ%z l_ae}‘}lci)cﬁﬂedc' iscglggle %IGEE II%%CPES%: i3 ﬁl%leo%to?ran%ing &Y s 1 1020

u
for the preparation of a medicament for treating cancer.

The use of claim 29, comprising the use of a further therapeutic agent in the
manufacture of the same or different composition, wherein said therapeutic agent

18
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32

5. The nodified soluble FOP receptor Fc fusion of any

of the previous clainms wherein the average nunber of
sialic acid per N glycan ?f the FGF receptor noiety is
0.9 or above. 6. The nodified soluble FG- receptor Fc
fusion of claimb5, wherein the average nunber of

si al i gragidaBbedtidbysarchobed hRofigh tee@PharodiDIfadyr, i an
1.2 or above. 7g The nodifi ed sol ubl e FG= _recept or

: F

fantAgonisoff aacidie or hesipfibiablask gromah facton (FET; li‘?p@??éytﬁlg%’wm
| .. d f i d b H C n

RLSE DR b BN 1P 55, ARy Rungiath prove

tWeen he nodi
%&t@b{ﬁ)(ﬁ@?ofﬁ@ﬁﬁtﬁfepﬁﬁ,fusi on of claim7, wherein the
KD val ue of said fusion for FG-2 ggas red by BiacareT

i s ar cundl chemotgrapguticr RgeHoWIacredarery ) SRRk QupRgbule
Fc _fusi fei l.ou | I @hfbidat thgents;
L R S e S T
nioghik braetasoll wiHibitdrSFamaepicditestopbissingrasofl irnbites; hdymones
previous clainms, wherein the h?ﬂ£%ﬁ€ps of ﬁg'd_fusion tor
#d BOTIOO MAUQURESy Fighay ragsfluct i BRSO o U e

r i ' - 4 nBiHRMIneus: &dehitdTBro-apoptotic
Rl e Y R e SR
cayeptsi smhkcel ayalersogmling sildoréys. a nean of 1.5 to 3.0

gal actose residues, a nean of 3.5 to 5 of

Nacet yl gl ucosam ne residues, and a nean of 0.6 to 1

f i s SeWHRnRthe@dntaad agdnd. is EBRcted from the
ﬁgﬁfﬁg%gpg%ﬁﬁE@éggégﬁ$g§éptor Fc #ﬁéiongof any of

cgraupref thxbloar@ twk@erei n t he N-gl ycans of said fusion are
0-60 % fucosyl ated. 13. The nodified sol uble FOP

receptor Fc fusion of any of the previous clains,

WL 8l bildh8mFSe WiRESREAN chiSces & Redced fasmnige £Gkp of carcinoma,
receptor 1 (FGFRL) or FGF receptor 2 (FGL-4(2).. %4“
Tineluding thitef thoblabiler, Merst; eddapthspad prd Rerk; kidngy, inglydigg renal

th revious..cl ai,ns, wher ej e Ol LS d skin:
SO BB Ro Ry AL Gty i FRbG mbibygsand ki
I BRI sqatidak XBR chRvinoihe lvaditdiobdicsolnded ef F@Rphoid lineage,
receptor Fc fusion of any of the previous cl aj

winshuling lenberniar apwte dPnBRoYSF JBHke N W&gﬂhg’i’gg% Lipkgmia,

as set, forth i ' > C ' ;

B R FroBrBrBhiit Ryl BB (R HABb OGS fumors
16 nTfeoidodlichpedinshiditly eciORndedeptior mpelogusiusniewifenzay and
of the previous clains, erein the Fe. ortiugn hg a

S BEPURYPAAEYHS IS por oS mes e sl i fy nghuding ffrogarcoma
hayin | . of | 95l thaaRER,! ReMoma,
G.Qﬁ/ch?glﬁﬁ%ﬁlgr%%%c@éﬁ’sgﬁfggl gﬁ%&cr}% ?(re{cept ?)r Fe fusion of
aryratdcatden, e¢iobiasting asl glivnes; éimossaif dheroefitfal ewd peripheral

sol ubl e FOP receptor, Fe fusion further .conprises,.a
| PRIRBES s SYEleWe e 13FIUding e&%tfo‘%m&]?ﬁ’non%?@a%@quggmeB. and

T bihed S@ldid! ef FfeskRISRIP! oFigid, UShélidial Chilbshrcoma,
15&%%@?{&&%’ tlﬁle I %)nker stgquence s %AL (Ser-Ala-Leu).
1 ¢habBbmynsedidnae cindodsidsiserchEr; ped efftesrtumers; jaglpding fmejpgoma,

of the previous clains ereli n nmodified .

F seigahs peRIsOR: e oo, Cr o SRR B cancer
f ohd RerhBeERol® NO 2, or a sequence having an
identity of at least 95% with the SEQ ED NO 2. 20.
The nodified soluble FOP receptor Fe fusion of any of
the previous clains, wherein nodified soluble FOP
receptor Fe fusion further conprises the signal
peptide of SEQ ID NO 8. 21. A polynucl eotide encodi ng
the nodified fusion FG- receptor of any of the
previous clains. 22. The pol ynucl eotide of claim 21
wher ei n sai d pol ynucl eoti de conpri ses a nucl eoti de
sequence having at |least 80 %identity with the

nucl eoti de sequence of SEQ ID NGO 1. 23. A vector
conprising a polynucl eotide of any of clains 21 and



33.

50 24. A cell conprising a vector of claim23. 25. The
nodi fi ed sol uble FGF receptor Fc fusion of any one of
claims 1 to 20 as a nedic nt. 26. A pharnmaceutica
conposition conprising a nodified fusion FG- receptor

of any one of clains 1 to 20. 27. The pharmaceutica
CORPRS I df icPRmeh, Ghalci dfd cIIRF & s8les Rldddi RiROSiolp @ melanoma,
contains a further therapeutic agent which Is an
aetkenzingicogenieeracBon Calees O AAFOPPC, PIAFEAC FRISEHpRE cancer,

factor, or an antagoni st, of, an aci d] r basic
f‘?}Bﬁﬁ%sF%fR@F%ﬂﬁf%"gafc%@ h?aé(ﬂe;a,negkegéar{ccglgyt e growh
factor (HG), tissue factor (TF), protein C, protein
S, platelet-derived growh factor (PDGF), or HER2
receptor, or a chenot herapeutic agent sel ected
fromthe group: anti-mcrotubul e agents; platinum
coordi nati on conpl exes; al kylating agents; antibiotic
agents; topoisonerase Il inhibitors; antinetabolites;
t opoi sonerase | inhibitors; hornones and hornone

anal ogues; signal transduction pathway inhibitors;
non-receptor tyrosine kinase angi ogenesis inhibitors;
i mrunot her apeuti c agents; pro-apoptotic agents; and
cell cycle signaling inhibitors. 28. The

phar maceuti cal conposition of claim27, wherein said
chenot herapeutic agent is selected fromthe group of
taxol and taxotere. 29. The use of a nodified sol uble
FGF receptor Fc fusion of any one of clains 1 to 20
for the preparation of a nedicanent for treating
cancer. 30. The use of claim29, conprising the use of
a further therapeutic agent in the manufacture of the
same or different conposition, wherein said

t herapeutic agent is 51 an anti-angi ogeni c agent
chosen anobng a tunor necrosis factor, or an antagoni st
of an acidic or basic fibroblast growh factor (FGF),
hepat ocyte growth factor (HGF), tissue factor (TF),
protein C, protein S, platelet-derived growth factor
(PDGF), or BER2 receptor, or a chenot herapeutic
agent selected fromthe group: anti-m crotubul e
agents; platinum coordi nati on conpl exes; al kyl ating
agents; antibiotic agents; topoi sonerase |

i nhibitors; antinetabolites; topoisonerase |

i nhi bitors, hornones and hornone anal ogues; signa
transducti on pat hway inhibitors; non-receptor tyrosine
ki nase angi ogenesi s i nhibitors; imunotherapeutic
agents; pro-apoptotic agents; and cell cycle signaling
i nhibitors. 31. The use of claim 30, wherein said
chenot her apeutic agent is selected fromthe group of
taxol and taxotere. 32. The use of claim?29, wherein
said cancer is selected fromthe group of carcinong,
including that of the bl adder, breast, colon, head and
neck, ki dney, including renal cell carcinoma, |iver,

| ung, ovary, pancreas, stomach, cervix, thyroid and
skin; including squanous cell carcinom, hematopoietic
tunors of Iynphoid |Iineage, including |eukem a, acute
| ynphocytic | eukem a, acute |ynphobl astic | euken a,
B-cell |ynphoma, T-cell |ynphoma, Burkitt's |ynphoma ;
hemat opoi etic tunors of nyeloid |ineage, including
acute and chroni c nyel ogenous | eukem as and

pronyel ocytic | eukem a; tunors of nmesenchymal origin,

i ncludi ng fibrosarcoma and rhabdonyoscar cona; ot her
tunors, including nmelanoma, seninong,
tetratocarci noma, neuroblastoma and glioma; tunors of
the central and peripheral nervous system including
astrocytoma, neurobl astoma, gliom, and schwannonas,
tunors of nesenchymal origin, including fibrosarcons,
r habdomyoscar ama, and osteosarcoma; and ot her tunors,

i ncl udi ng nel anoma, xeroderma pi gment osum



