1 FGFR EXTRACELLULAR DOVAI N ACI DI C REG ON MUTEI NS [1] This
application clains a priority benefit under 35 U S.C. 119(e) fromU. S
Provi si onsib 2&pplirmat i on No. 61/086, 121, filed August 4, pROAS20005T704 i S

i ncorporated by reference herein in itE entirety. TECHNI CAL FI ELD [ 2]
The present invention relates to fibroblast growh factor receptor (FGR)
extracel lul ar domai ns (ECDs) that have been engineered to exhibit decreased
ti ssue binding by increasing the nunber of acidic am no acid residues
within the D -D2 |ipgfR EXPRACELIALAR PONMAIR AC¥OIRSREGROR! €S O

pol ypeptide and pol ynucl eoti de sequgRsggnsvect ors, host cells,

conpositions, and kits conprising or encogl ng such nol ecul es. The invention

al so rel ates t?%ortg: :Fgfg% d@fcaf@kélﬂ&s%%oﬁ?‘%ﬂefﬁ%&r@%@@ @1@9(@%@ mut ei ns

to treat proli isorders, inclu cancer, disorders of

angi ogened¥-§; Pravigionsl Anphieation dion 61/886, B, ﬁEA@N@IW ORRwhich is incorpyrated br obl ast
gromh fa LiarehESHedin &L dnltigdey, receptors (FGFRs) are a highly conserved
group of pro te| ns Wltﬁ Instrumental roles in angi ogenesis, vascul ogenesis,
and wound healing, as well as in RECEIGALFUELDSr ni ng and linb formation in
enbryoni c deve f atio feration,
and survival, @re Z'B %re%anglél?englr? ?:laa%“ao éb CoﬁasF %hg ?th’ %Pq%rl é'?k

[4] The FC&Racfethf Jonemg(ECDe) thbiharve Imjn@ngmgepﬁisto@khlbedecpéa:se&tlssEG:Rl FGFR2,
FGFR3, an 4.. These receptor e trans ane.pro n ng an

o r e | QST O B AB RO R ¥ BIRHER L TRED  opl as ¢
tyrosine kegaseTkbGAWnton Ratbr @tatdst&ep@yﬁdpaa@dddtﬁo%udmemsq&mt ains either
two or three inmmunogl obulin (1g) domains. Wen there are three Ig domai ns,

they are réfieryiste Safgnmelﬂm are@rtats BemPHEREoearedingsHeh gofsgples. gThéomai ns
typi cal |y ihaglomhiso At HeholPf thakipPnk @ink FEFREED BAic régod AGRIEd i n the
| i nker region between D1 and D2 in the FGFR extracel |l ul ar domain. The D2
domai n of 'FEERPritreEyeiscaders instudingranesr.iisosdersof apgipgenesis.o5d swatlal ns a
heparin bld’égéﬂggi tighte in D. The acid box is believed to interact with the
heparin binding site in the D2 domain. Furthernore, it has been shown that
the FGFRL and FGFR3 D1 dommi ns aBaCseRaWYEABT i nteracti ng with the D2 and

D3 donai ns. e t E ed
interactions V\A[{lﬁﬁ E%?%Y %nﬁk%%gFi}Eg al‘—‘%;@%f %J;:% S?g gg%l g?%’hg't

i nt er act i apsasendet praupef PRtenciwillBindiouradntes rqﬂbsam aagiogchesis)tvascnlviglresivrandr ol e t hat
prevents recept or ol i ri.zation jn.the ce of .FG |igand. Finally,
extracel | UfgP é@ﬁga@t l%ﬂssﬁ?pé}f@—““llg adlﬁﬂ‘d‘%o{{]’ﬂmt’ﬁ’ﬁ g BIHBWO%@:R initiates a
cascade ofdeSélgpiadnt. ngGEyﬁmtmﬁmda deN@igetidn, phtifiraivnghdutdivad] | goneri zati on
of the receptor and activation o cept.or tyrosine kinase activity.

[5] To datIE°V1$‘H%P” ear,agglggmpmstmn[h@igl g PG th the capacity to bind one or

more FGFRs. Se?(l04%:9‘he FEFR: coprisesfouBhabr typ&@MNrecdfibisl BGFRP4- 15, 700

(2006). Several s cart bi to and activate each of qne or nore FGFRs,
often wit WG%@GERM@AEF@& iTRegereqeptoss 4¢ Hagsmembrage Pt%@nﬂtwgﬂént FGFRS.

Heparin sulfalBuRf §ree9 kE@I@ﬁ a traf\eRAIbrdhe Moindin! %ﬂ%rlﬁtgac%blagrﬂfc t_tﬁ'oﬂﬁ'é ng of

FGFs to FGFRs under certain circunstances. Se g tz et al., Ml.
Cel | Bi ol .kingge @etgaif.] Bah)of themxtrasedmat éomatlmﬁecontatr@géhﬁréwv esthngse to FGF2 (al so

the. pr esertiaptiRbulierab B WAL et heshs RS TRy SO 8P 127 20

(1992) . SUDIVIERYand b3, R@@ptotmvﬁmtgmmmmmaml An 6iGEDIOYifbi nds wi t h

hi gh affini o FGF2 a ands n he . B ing the FGFR4
ECD as a If B%/flntﬁi‘e ¢ °X’t1%1%53rt%dm eolf Sygﬁlﬁ’flﬁetwtcgb@& ﬁ’é—'@zalh%‘e%, one may
ef f ect i velextradeBlkar @unidin.f ElieaAD2 d@malh 8OFGER Scontaie audpﬁgl kiadiagsite. diGR4der s of
angi ogenesi s, and cul ar . de ener o] Exper i si.n urijfijed Fe

f usi ons ofastot?gnwnﬁg% (‘ﬁé E&‘F@‘Péﬁjng fodﬂg aﬁgt\g% d that
they exhi hichsth hRghg Qteqavrﬁa 2@ rhdik. YFathdrmiors, 10ks bsafsnawhaﬁat tHeiFGER 1Whi ch i s
at | east partial lﬁ due to excessive tissue bi ndl%ﬁﬁl when adm ni stered to

m ce usi ngnfFGERY gins\ayre ¢appte gintesgeting-pith the dixhemains. | lhhasont r ast |
FC fusi ong,gf hmaleE&%ﬁa#@%@m Bid Bk - Hﬂeabﬁa ut@érgaféat WAk ie Y ddign,ser um

hal f-1ife. Furthernore, the FGFR4 ECD Fc fusions exhibited high I'evel s of
in vitro binddieRGER] Rk demeiainadiated interactions vedvhe D3 apdRadomainghlay sas Fc
fusions of the FGFRL, FGFR2, or FGFR3 ECD showed mi ni mal or undetectable
| evel s of ECM bi nding. See FIG 5. [ 7] As noted above, the FGFRs
typically contain an acidic notif, called an acid box, between the D1 and
D2 domains. The DI donmain and the D1-D2 |inker region, which contains the
acid box, are nore divergent than the D2 and D3 domai ns between FG-FR4 and
the other three FGFRs. Further, the FGFR1, FGFR2, and FGFR3 acid boxes all
cont ain a greater nunber of aci di c am no aC| d re5| dues than the FGFR4 aci d

~ — o~ A A A A A N 1 A A P~ -~ .




[ 8] We have engi neered FGFR4 ECDs, called FGFR4 ECD acidic regi on nuteins,
that have an increase in the total nunber of acidic residues within the

D -D2 |i weroemid7t9Bus a "stronger” acid box region to rednasS2eeNsiTondi ng
and potentially reduce tissue binding %n vivo and to increase the

bi oavail ability of FGFR4 ECD fusion prOteins. W have discovered that FGFR4
ECD acidic region nuteins that contain an increased nunber of acidic
residues within the D1-D2 |inker exhibit decreased ECM bi ndi ng. W have

al so disc =Ye i Dg&ln redi | i bi t

decr eased%ﬁ?ﬁ?ﬁbﬁdﬁ??\o&fﬁ%@%&nﬁ%%gg% | ogé\l}%lnllggilelqp% y.égfhpfjt?, ﬁ%]?/h'i ncreasi ng
the total Finslbyeextwgeellubdr dGERrastvation by RiGFHigand bieding B FGIK gnitjatéshaus

"strengt henLNge. 4 | have engi d_FG- ECD aci dic
regi on rruteéealééralge 3\%ét;%a?%‘%)ée{eg?%%%%%ﬁ%?@%ﬁ&g@%% g%ardezélso gﬁ’eé%ﬁ%’f ndi ng
and decr eawddctiviaiguef rocapthir gpsindkiodse activityn turn | ead to i ncreased

genorating st Aol ot Bire a2 APARECF R, Ml vit e ity WO PR oo

certai n nanera®iGIRs. S ag., harg et elsiJ0BRE Cheinh2&€1506@4- B317000(2004)d Sewgdldues,

such t hat total nunper. of acidic resid wi thin the FGER4 ECD | ong
acid box iPtS&FSr?é? ind &y Hﬁtw%??wr\mqra?géﬁé Oﬁ@ﬁﬁthé%@ NEEIY box.
Thi s cl asshéf affifdtied ol (e drFéretit FOFRAI PRpdAH QRS photedgBlc@h (‘Bebaria™igrein as
"FGFR4 ECD Iona acid box variants."” We discovered that FGFR4 ECD | ong acid
box vari arff&HRAT Robipding ef FGks el Reandar ceripi piseuatstadcese Seaiggs Qrit t he

wi | d-type drGER4./EE bzgdq%.@ao E1999) M%a%a@é%e%%g%ﬁg?%pﬁﬁ%@Féﬁi @?sgl See FI G

14. FGFR4 ECD | ong aci oX variants cont ai'ne our nore a c anino

aci d resi d@ewn pnbasied GIo bl GEY) reditisd sy FEBR 1 kas begreshofvnrte dependlentheased ECM
bi ndi ng. i d. : I Iy a0 h r ating "stronger"
FGFR4 ECD%g‘gsiecﬁ1 COfP ?apgain(r)ln[S';rfiegt]eglnia)srf?i %\%%’%@' ?ge’g?%éég%é‘f’ ?ﬁ%?iporti ons of the
D1-D2 |Iinker region of FGFR4 with aBUmmarporti ons of the D1-D2 |inker

regi on of FGFR GFR2 E 0 gener l. ypepti.des i.n. a s of
FGFR4 ECD aci di%“ eqgl %FIGPW%% g’lgnagé}ug%réigwgﬁ (f%é%ﬁﬁ’é‘?[d% vﬁé’ métﬁlﬁﬂlt’{z@% idic
regi on chian@FaF19 ligddRAnioalotheisd By usigitite FGIRAECE S b rigdaud @af?G-BhdE, CD Dl - D2
l'i nker chitmeras, Fg':ﬁs]g E)CCD 4 chineras, FGFR4 ECD aci gl box chi neras,
FGFR4 ECD Porgmale Heeiir 2 :O%Wyﬁé%%" 2L RO 1 8B% Sc hi ner as. Ve
found t hatin@tdih@emterC@Edraérd of Saplapekesls, AAlnt¥ulal MdeBherSiin I xBSrimérfd RhgECD exon
4 chinmeras, and FGFR4 ECD acid box chineras, retained the ability to bind

to 4 bot PupROFafgorTeitbe WHEYRSHGHRRS B2 (6558 HEY EF Sisims Bomwsdibatng i n
vi tro whennGORRMEspdR bibabRlabiltPAndRGhEH st naR- 1t SiHAdh is 206asf pRliAR, 3 and 4,
and FIGs. 67and 12." Further, the FG-R4 ECD acidic region chineras showed
decr eased dyp fRIXGESSiVS tistve bindirgawherpdnisigiared ¢y méss ualme inteayrpas €3)t o a par ent al
FGFRA ECD fFgnddds S’%nl%‘léqeanﬁlﬁbl 75'elh%8¥&4${ fc RMnRLPRE @%ﬁ-ﬁélgﬁb Efifdqaci dic

region chimera was further reduced I At roduci ng an ycan nutation
ei t her adjlaglenbioawilatibtysami nerundatfilife sFuwthetmhee, AGFFAFICECDIECDRsibisnker or in

the D2 hepars - ndli Ffe. . : [ [ yo studies, an
FarRa ECD aeehBE 108 St SRRt 8 ochctiar patep oM ool
bi oaval | ab¥lerday Fafidiome ofiie R6FR1) FGIER2, of BGFR2ECD showed mittimbl &fFGFR4 ECD Fe
fusion. See Fl 8 ce lni.ect.ed w the FGFR4 ECD acidic region nutein
showed a é?‘g‘ftf’%ql%rﬁﬁl’v@o@g%bf“?dté%tg%ﬁﬁtgi on in tunor burden in certain
tunor nmodel s WpEDT] CasRake Bbdve, e BORRE Bbicglpétntais RONdidig niokig callddenktkdR4 ECD
acidic region nuteins possess a sim/lar anti-tunpr_activity as FGFR4 ECDs

admi ni st erte Gefvesndiy Dsand P2 domajns. Thhe INgorppinen the P4iL2 Hinksf t581%Rut ei ns may

t her ef or e \AgcH&RFins@hdacid Bk, e @fre Bivgbrt Althe/B2 HhEOB d6Mgins bétwbdadi Ng
cancer, disorders of angi ogenesis, an§ macul ar degenerati on. [ 12]

Bot h the FGHRA amdithemihey HreCRFRs. Buphes thed$irgd, FrBRSiand FolkBaeaiddoyesi fi cant | y
| over | ev%hl%oﬁging%ﬂﬁﬂﬁ B8 diacitijctanfnd Mre@id@%ftﬁﬂtﬂ%}F&ﬁiB%cig%.F% hovever
they showed slightiy higher levels of ECM binding than an FG-RL ECD- Fc

f usi on pr dfl&isnl 1. 1hBoanar 116} saspéctivelpnBeset onekpenigmen8alescBb&@l h@einAve hough t he

FG-FR2 and . AG] At ak i er | i.di¢c..am no acid
resi dues t@%@@%ﬁé %@‘(%)pﬁ;é%?( F ﬁggﬁggﬁﬁ&%m {(lmf%ge%qg"v%caglglﬁc am no acid
resi dues tandim dclibrefi@idtheamchelFGBR 1, FeER 2A-bldsEGAR Thcidbbxed mayrbedgsect i vel y. I n
vitro ECM bi ndi ng experinments showed that FGFR2 and FGFR3 ECD aci di c region
muteins in which the total nunber of acidic residues within the FGFR2 and
FGFR3 | ong acid boxes was increased exhi bited decreased ECM bi ndi ng
relative to the parental FGFR2 and FGFR3 ECDs. See FIGs. 17A and 17B,
respectively. [13] In certain enbodi nents, FGFRL, FGFR2, and FGFR3
ECDs may be engi neered to have a decrease in the total number of acidic
residues within the D1-D2 linker, and thus a "weaker" acid box to increase
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[17] In certain enbodi ments, an FGFR4 ECD acidic region chinmera is an FGFR4
ECD | ong acid box chinera. In certain enbodinents, the FGFR4 ECD | ong aci d
box chi newa 2mmprisgses a | ong aci d box sel ected from an PGFRB2009n06278€i d box,
an FGFR2 | ong acid box, and an FGFR3 Igng acid box, in place of the FGFR4

| ong acid box. In certain enbodinents, “the FGFR4 | ong aci d box chinera
conprises an am no acid sequence selected fromSEQ ID NGs: 98 to 100, in

pl ace of an FGFR4 | ong acid box selected from SEQ ID NGs: 96 and 97. In
certain endprdi am no

1\FEBdi‘ bfoveril g tiséde %ﬁdﬁﬂ%ﬁl@rﬁh)dth%g}%r@ﬁé %gﬂo%sﬁf%rfglr tl[h_élg]]%

aci d sequence selected Trom S 1 n certain
enmbodi nent%CMéquM@@MEGDcFCrfegor@mbm@lzn viw. an FGFR4 ECD short acid

box chi nera. i_d.box chinera
conprises a shgrt aC| é’q% ecpltcgJ r%’ggﬁ@@f@%@m cée%?&, an FGFR2

short aci dnigemns, that dia‘azranﬁﬂ%&&c ghtbe totd auaibéref acitlie rpdiduee withinttheDEG2R4 shor t

aci d box. ln cen t he FGFR4 hort aci 0x chinera
conpri ses liker an tr%ousa °n§§'r’uf‘§ box§%§‘%ﬁ°éﬁﬁuﬁ E% Pg)aﬂjﬁggef?ﬁg}’{egu%4, in
pl ace of aissteHERInSMOHIO aad ncdmbmxsehm/ﬁna@aﬁablmmonEGaRn@mﬁu@ﬂ9ﬁ>t@xfls SEQ ID
NGO 101. | ert in e en he, FGFR4 ECD.short acid box chinera
conpri ses \&ﬁi YOREPY: QLT ‘@%C]éélf”glf‘tr&%}o? PyiRmstest contaman ngepsedy 110,

In certai m@ﬂ%ﬂ@hd&ﬁlﬁﬁﬁmdﬁd@@mﬁlﬁ:tﬁé]ﬁ@ Bfleflxhitli EQHcRAsAHE Birldgd W G-RA ECD
l ong acid box varjant. In certain enbodi nents, the the FGFR4 ECD | ong acid

box vari artave #apdiscavered thas eqriaiy FGFR4 ReDpersegiommuteins oxhibitdacreased eased
nurber of t?sgacddlﬁdlﬁgmqn&edsed El%ﬁaﬁhlﬁﬁty' Thtd)® &%mﬂéhﬁit@@hﬁﬁeﬁ&f ve to the

FGFR4 wi |l d-type | ong acid In certain such eénbodi nents, at | east
two, thr eecidigresidygs “ﬁ@m@@ﬂiﬂ%—’- hieker.dlpss Swrlgﬂ!emng hie FolR4aeiddoboxe of t he

FGFR4 ECD I el ected
fromQu (@93‘%@&9\2"3%@%@%%@? E%. An?ﬁcgm%%ﬁ Erlg@%isﬂj gﬁrﬁ?é gf1111(3111 e acidic
resi due i decmessed E€WM bietling @nd devraasedatissubshiddiae, swhibhk@d irotfurrSEAd tohdiased 1 and 2.
In certai dic residues are inserted between am no

aci ds 103%51?135 ]i%ﬂmgf)%%)(\%c%mﬁprgﬁa&l 2. In certain such embodi nents, the
nunber of aci dife09] e&i ehieeppioact foegénetakidg I'idggeat FAFREDsacidic tegivat seven. In
certain such .enbodi rrent R4 ECD resi dues to 1 E 145)
are repl acBYRHYF E’E?%efté@lnﬁﬂégldwl{“ba ‘ifFS‘G ljlt?‘&%‘gﬂﬁ‘é cdrGrRa ECD
resi dues Iddes s&alﬂthétSEé}odenﬁi%erJe«ﬁEaldla&@ldueWamﬁdhe/mﬂfRfﬁBlo d esi dues
107 to 117(SEQIDNO 150) CD residues 104 to 110 (SEQ I D NGO 146)
are repl ad®d IW?Wan@Fq@IVEGﬂhP@élddM@‘SFQW E¢B longoid hexndhisalass of FGFR4 ECD
residues IEHOE0B QilFQ:bAnRns ekl & ik AP a4 BCP RSN s dues

116-119 (SEQ ID NO  152)7 residues 109 to 113 (SEQ D NO 148)
are repl ackedanis-t vV F@FMGEQMW E@FB& @@Dllng aciéb@xsrOants thaCcomB B two moreer t ai n

epl aced v bk ERRR L FeChAER MR Pl A R e

resi dues dgdreased ECM bigiifg! BeeNGG. 145FGER¢ ECEplong auld béxt vara@s Riat &@Binadsi dues

are 1 opl acli e ROERITEY S B Sl ARled Qe MmO ™

resi dues IECMbmdirko 6(25&3 I D NO 147) are replaced with FGFR1L ECD resi dues

116- 119 (SEQ | 152 R4 ECD resi dues | D NO 148)
are repl aced V\A?]RJ?F @pf%c?&i&neffﬁlgli@%%%%%#%fgé ion” ' 19]
| n certai nasbgdaTRné fepladsil ﬁﬁ%ﬁﬁ@ofmsmmzmm@ﬁwgﬁnwmmwm aflror FGFR4
ECD aci di c regi on nutein fusion partner is gr ovided. In certain

enbodi mentPETioRs of thg Pdlgli FesweeréFﬁE&loEﬁlﬁ%? QEHPERE hgrpefeng an FGFR4 ECD

acidic r e%%eﬁﬂ&:@inrh A5 ofFEGHRY BODPRIdIREioh SnulifMe G td KrrGR A4 a1 N
enbodi ments,” an FGFR4 ECD fusi on nol ecul € conprising an am no aci d sequence

sel ected fFERRSESD wlwgwsls:hir@er@s F@EB%E&Dl@ldw eagipncbimeras ipelsdd ded. |I'n
certain erﬁmz;%m-@i‘hm&%ﬁ FIQ%ﬂﬂif‘E N%Riaﬁmgﬁsrﬂ&ﬁwﬁénﬁa rising an
from S

am no aci d sequence sel ected 45,7105 to 121, and 157
i's provi dégx chimegasr FGFRA Eﬁﬁdmmrdbpx chimdEg- R TGRS E@D@hornm@b@ﬂ e

conprisin a :

certain e% ?ﬁeﬁg%ugﬁlhgg%ﬁ%gﬁ%&il&?&ﬁ% usi oznﬁrﬁrrcg }gﬁ'lglfaa ‘conpr i 5| ng t he
am no aci EE2epuoarcshinéraSaal FGFRIODECBXEcid oxphimdrabecttaitad tieatility to winbadi ment s,
the fusion partner is selected fromFe, al bumi n, and pol yet hyl ene gl ycol.

In certain enbodi nents, the fusion 8 partner is Fc. In certain

enbodi nents, an FGFR4 ECD fusi on nol ecul e conprising an am no aci d sequence
selected fromSEQ ID NOs: 86 to 88, 124 to 140, 143, 144, and 158 is
provided. In certain enbodi nents, an isolated FG-R4 ECD fusi on nol ecul e
conprising an am no acid sequence selected from SEQ ID NGs: 86 to 88, 124
to 140 143 144 and 158 |s prow ded In certal n enbodi rrents an FGFR4 ECD

o . o Y N~ 1 1~
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In certain such enbodi nents, FGFR2 ECD residues 111 to 118 (SEQ I D NGO 155)
are replaced with FGFRL ECD residues 105 to 112 (SEQ ID NGO 154). In
certain ewbadiomantds, the FGFR2 ECD short acid box chi neraTasa@iosEs4 t he

am no acid sequence of SEQ ID NO 122. [24] In certain enbodi nents,
an FGFR3 ECD acidic region nutein is provided. In certain enbodinents, the
FGFR3 ECD acidic region nutein is an FGFR3 ECD short acid box chinera. In
certain enbodi nents, the FGFR3 ECD short acid box chinmera conprises at

| east the @ REFSAYITGAG E'ut@ﬁé‘wédhc@xle%ﬁ 1&%15%@@9&5&?% il e hort aci d
box. In certain such enbodi ments, FGFR3 residues 110 to 117 (SEQ I D NO
156) are repipatedd aparpntalGHIRARED Fe disine Sed TBblen3 and 4 BEDIGCH tN@d 1254) . | n

am o aci 0 2obn B oSGl SlE s bR IR SRR PRI 1 Nos

[ 25] FI G dof hepriweytes mher rempeced tbulparen’dthGFR4 EEI]J)C fasibmoSeadIG. Zefuenace of
FGFR4 wi t m nal . del etio us ed to an Fc
domai n i nh%(%\el pa&gn@aﬁnw on chinera W%ﬁ@‘m‘%&e u8“¥:€¥ ﬂlﬁglg'aﬁ4NUt4 ).
The am no M@b{darsmqtaemathena&facgutrte ttﬂe annﬁd tek@mut bEthe FGERY BOFPDL-G8, linkkd ch i s
cleaved in thﬁ\1 @ture fu pr %tf H:G he nunbers refer to the amno acid
posi tion, ANYTE @PW‘H‘B P“Fl?:‘ew fi e ECD are illustrated in gray above
the ami no aci d [(UYD& &.vivbleudedy] 4HF GRROEED Stitic@8gonvinutdimexhigredi gnal pepti de
are given neqatl ve val ues because they are cleaved in the mature fusion

protei n. THESWYtialy improved bioaveilabdity EI‘Eﬂe‘eH%m halElifegelative tp aopesntabFFR4 n i s

desi gnat eotz@s FeRisiR. 36d Flupfssntﬂceﬁqéaedmﬁl thé PEER4 BEDRED Fifonhfteih and
second Ig domains (referred to hefein interchangeably as the "Iinker

domai n, " "shpYigck? statisgradly, stgnifivant reguckipi jagtpmor byndenipicertin fumok grodeleghem ) i s

T a0 B0, poning Bl R MUE SRR Rol ST

of the swapedarragtitaner activityhas RGHRAE Ry édatimstpredaﬁ Vied SeemRGECDTABMIL |

del tal7)-F 1).... FGERAE ABI\/U d
FEZRZEC)D( A‘E\Iz{ﬁa%é‘%l (e e = crefiel Gi |“ée‘¥*8§| &‘S @atwﬁ‘?rﬂ%fghe D1- D2

| i nker ar alisondbrs; tchding chiﬂceunﬁkbrdergbfmgglag’silehglaﬂd fradlar degeneratipa.7] FI G 3

olus heparin SR anogts Earrd BB e oSl p A e Rt ang et 10

cyt onmet r y,sigsficdfgeloweelvél o FREMIYiRlifg in TR tﬁktﬂbﬁiretﬁfll FtﬁtﬂﬁEcCD%nt s) is shown
on the Y-axis, and the X-axis shows the relative fluorescent si gnal in |og

units. owe"@[r’él?ﬂy spovwed slighly hishar deyislsof ECM pindiag theaan SGTE RGRF bl asma
concent r atf;Qéh ﬁxB&'ﬁ{fét)lngh@r ﬁfbféﬁl &Bcéﬁﬁ%ﬁnﬁ SEHNA i5S 1AGheAhthE PGRRY aid t hout

heparin, as describ ampl e 6. The plasma concentration is shown on

the Y-axi & ww&yxmcetam aggatgetumpennf Fcdinahing afid geskluesihan tied'GXR4xi s

shows t he xf 1 St IE@]EIE . ts the

| ower lim E:do tﬂ%% &ﬁlfe}]%@l@ ?ﬂel)catm{@f ?%I&?A%dt’éhe f‘%JA@ﬁ&{?

(appr oxi mefee FYG136Drgd AE.. re@adtvebatlavmﬁﬁMrbatdilmptmtmeshawed tge from5
ani mal s, t r I S r.of the nean.
[29] FIG ka8 @%tﬁcﬁgéﬁdw?‘%}gl‘g‘oﬁ%f#@?‘aﬁ;’ §h§1va et €CD-Fc, FGFR?
ECD Fc, F@Fdi&eE@Dhﬁahe E@ERFWGHG]oEg atid bdses miag lcrepbedteabibitabdadeasdi bed i n

e B e PR bR B S BT R B L S

Fc fusion rpspedtRiely. W t h OPD substrate. Al binding reactions were carried

out in triplicate_and the dat oi nt re resent th averagev | ues
obt ai ned. ?(513 | 38y ceptpiae %%HE WMF UDSRAXBE 4, and FGFR4

ECD aci di %n%ﬁ&rmomvma&&aéﬁwé totaP\BYHE 2 of Al ABMLSwian Matpipel pl ates,

as described in Exa 9. The X-axis shows the concentration of the Fc
fusi on pr dtnei?fn%ndeth@F 4 Treeakera 2¢id baninnigerease tiawys Hindingdie viae 2ab depresssitheowi ng

I ncubat i O'Bl&fvaﬁdﬂﬁltPQHHgFEFRfl UGB, QﬁcPF@FI@:% hfué?é’ DHRARL kgle. Al binding

reactions were carried out in triplicate a the ta points represent the
aver age vamgekeopd sHGRRL, FGFR2, and[F@f]R3FE@s maybrowsiul, Her dxamglenghaf R1Mt 4,

RAMut 4, FGER4A I t3, and an
| gG contro ?ﬂe{&qﬁeﬁ&%gg vee}s?tgtla ‘éf %}Jdg&ts) f @M&a%méé{&tcarm%gé%ﬁwwd in
Exanpl e 1thmifhﬂranumber of cells (counts) i's shown on the Y-axis, and the
X-axis shows the relative fluorescent signal, in log units. [ 32]

FIG 8 is a graphical representation of the plasma concentrations (ng/m)
of RAMut4 and ABMut| follow ng their adm nistration to mce, as described
in Exanple 11. The plasma concentrations are shown on the Y-axis, and were
determ ned using an FG-2- binding ELI SA. The X-axis shows the tine

foll owi ng adm nistration. The dashed line represents the lower limt of
reprodu0| bI e R4I\/Ut4 det ect ab| I | ty | n the ELI SA (approm matel y 8 ng/ n1)

~ 1« _ r I Y A A




[36] FIG 12 shows the binding of high concentrations of RAMut4 and ABMut |
fusion proteins expressed in CHO or 293-T cells to Matrigel plates, as
descri bedwpreofxameBe 13. The X-axi s shows the concentr aPcosedoonbzofe
fusion proteins and the Y-axis shows the absorbance at 450 run foll ow ng

i ncubation of the bound Fe fusion protéin with OPD substrate. [ 37]
FIG 13 shows the binding of RIMit4, R4Mut4, ABMutl, RAMit4(N104D),

Rawut 4( P109D), RAMut 4(R113E), and R4Mut 4( S116E) fusion proteins to Matrigel
pl ates, as des e R t aRss tion of
the Fc fusion g?%‘{?e?}\&s&gnd thgﬁr\l(e-hghm gag%%ha&&né}n gg%é% at g@%@

f ol | owi ng Tegiew Brtdinis pofvidede Ibeariath emboflimesintsnampisolpted nombmdmwb&tmat e.

1) - R 100 a0 AR BT Rats e o SN ol SRR p11a.

116) : R1( 1 1@idid@yion antkiRi(abFGFREBCIRD1 M2Lidkb6hifnermi @mcgrtant entelithentdyat ri gel

Phe. Fo f udhbRCERSPED RI iRt ch raBirgrd Dl e BELr IR S50 nm
f ol | owi ng FGERIbALD2rlinkér, L BGBREY D -IDE1ifikés a8 aP FGFRB D1vD2 hinkdbbh plaBsH T at e.

hovh o B PLPa Pt Hateh briipeie rebites SERSEDBEY | 2" e o

16. The X-chkhéa sh1apiet NEarkind 6610 béqbaRRel0éted H@mls@d HWSNOB: 1 96,@8Nmgand the
Y-axis shows the 12 absorbance at 450 rtm fol (g i ncubati on of the
5]

bound Fc fi¥sivgacsobrel Rt O %@ﬁ%‘t%%ﬂtf@mSEQm}f 16 pndsl7. 11g cettidms t he
bi ndi g Oferes@in kN GRRNC DAMicr 60 colPscE2A Bhinkkig B

R4(D1-D2) : R3(D1-D2) fusion proteins to Matrigel plates, es ed in
Exanpl e 17¢leqtaé iamSEQIRNORs3%ted8concent rati on of the Fc fu5| on proteins

bound Fe 1 usi ok BloP REp RO EouEio el eCD bl Bl e TR, |12

bi ndi ng ofEa:m;Emelﬁa i ¢RI cEGDdAentsRAE FGFR4 ELR) eth(4dEndd2) , and

R3(110-117 105-11 t 0 Mat cribed in
ool o 1 femaess 38 stitd seldsiia WAk ChRP ol o' al FOPR? ol S0 af RSP o1 L Do
gnd Ej he Y]:emsns 1ﬁ!pl‘a‘dSoItheFGBﬁOIéi&ﬂfmeltr)laértﬁﬁ&nmmﬁlaitb,m FGFRABCDakooh of the
ound Fe sion protein with QPD substrate, DETALLED S TI ON OF CERTAI N
EVBODI VENTGImera comprjpsg anpfaing agid F?ﬂ‘i@i’@éﬁ‘lﬁ%‘%ﬂ%gg‘){ﬁ} BE 2§R éf fgrand

or gani zat i BNl plaed bPASPSFRA DY -BNBRNIRF 81204 ot FRQIDMNDS: W dnd$9. | InEkrkdig t he
subject matter described. Definitions [43] Unl ess otherw se defined,

sci ent i fi cmbegdinestsntip FGFRAHGR eXxpadrhimers somerises ¥haming Aoif feAUSREs ent

i nvention gRatd rBAKEG isNGRa®Y ©Ys, that are commonly understood by those of
ordinary skill 1n the art. Further, unless otherw se required by context,

si ngul ar ter ns [6194] memmmdnoélmw i F@ERERAD gridicaegipe puteinisan FGFR4| ude t he
singular. gep peid S dniteht %\&r&&c{ﬂﬁﬂoﬂﬂﬁ&m ﬁl?%dﬁﬁagﬁ?g&ﬁ b&?cﬁ@fn@ﬂ reconbi nant
e ulture and transfo

DNA, ollgonuc eotrde synthesis, t1issue C rmation (e.g.,
el ect r oporcatupasgs ahiapidbex sélenndd, fraam theREIRRD ackidoik) thnEGFRﬁdciﬁdvpx fand dtei on

doscri boa "G g SN BR cen B Bl rori Wik, i RO ARG R uBEPERE ) i

(2d ed., CGmnol aﬁwbomgnﬁafahomph@b@n ainioyacidrseqrncdGel edteShronnSEQIED INDs; 24). Y.

o) s oG PASLshBE orkl SRt e P EORIUF T ARIET o2

delivery, mnq!n teread dvdindnty) ah FGFR$ Ea@Deacal s chﬁ@ét@cdﬂiprtshearamd box [ 45]
In this appllcatlon the use of "or" means "and/or" unless stated

ot her wi se.region salgsted framean F‘B’FR%\*‘%P‘?’? weengfHEeRcidchox TRgionRad g8 e of "or"
refers bagiGHrs BRI KoxirBaon, %‘ﬁla&r SIRIFGER 4 EL‘#&P&Pq{%Bén&E eﬁ%ﬂ&ﬁ@&h&' aimin
the alternative only. A's terms such as "el ement" or "conponent"”

enconpass H&R+ EFIR aeid bex alnme@mmﬁeqstag amgneacidsseaepneneelegtidirom; SEQAR el ement s
and conpongst %6%@ if PR d£5he FE1Es AAPEbxAGing 4R Yiido MY L§FenSPEHHG G Y

stated otherw's
NO: 20. In certain embodiments, the FGFR4 ECD acid box chimera comprises an acid

box region selected from an FGFR1 acid box region, an FGFR2 acid box region, and an

FGFR3 acid box region, in place of an FGFR4 acid box region. In certain embodiments,



[46] As utilized in accordance with the present disclosure, the follow ng
ternms, unless otherw se indicated, shall be understood to have the

f ol | owi ngwoeangys [47] The ternms "nucleic acid molrasedoe/os5znd

"pol ynucl eoti de" may be used inter changeably, and refer to a polyner of
nucl eoti des. Such pol yners of nucl eoti des may contain natural and/or

non- nat ural nucl eoti des, and i ncl ude, but are not limted to, DNA, RNA, and
PNA. [ 48] The ternms "pol ypeptide" and "protein" are used

i nt er changgabbyrs 80 485 Kx. cthﬁnéa% $ arpzimlﬁghaﬁ)s bifbe ? RLEBSm S

polymers of amino acid residues may contain natur and non- nat raI

am no aci dD¥¥E9s:Pede 65,4m plapsef andisFRsaAcidehoss region lhavmgtwdmnmq aanMudles

ol i gopeptl n f | i ues. The
er o~ pol § 5o FYERIZQ 1 NORE Gt 531 il ey "R BROPOET 6
aci d sequeqinma uanphd@mamF(ﬁElRl adlébgt ngmnm'englﬁleannhdarcagsmMe bﬁ‘@@ﬁ:ﬂ Those

terns als Q naI I dified ept i des ot ei ns,

i ncl udi ng,ON‘lf)or Pk ?acg ts (?@g (fxer(ﬁglgggg‘ilgﬁ tb‘? %&Vﬂ%&%‘?@#ﬁﬁ%r
phosphor yI60esl. Hﬁbgtmpémlﬁiﬁﬁmé‘rﬂﬁdj tKHEITJ‘Ig{MECD amg box [:lﬁgieraTd%ﬂlphgés% acidci di Cd

am no aci ci d residue and "acidic residue" are use
inter chané’@éﬁ? thg#‘%rflghea%Hf]e‘fcéqb‘P‘o the FGIR2 g1 ox And dag FHERT #pid bxg in

negat i vel yplaRar GEBGER4 phY Bbx)}e@ﬂ,hcm ceftain eifblolinfenfNh8 FGRRUETD RG4 bgle, but are
not limted to, aspartic acid D) and %Iutamc aci du

[50] The tSDiTRR2 COMRTISSELIATRING Agi éeqéiéli“iﬁ selevt?fb oy SEQ 1D NP5 r?é( é%uaad B%m due,
and " non- gticdiof af PEFRN Scid B6re ?ﬁ%‘ﬂahﬁéQx{&Hﬁﬂgﬁﬁ%%eﬁ&%fe&&‘?ﬁoﬁl%ﬁ‘nf‘m no

acid residue that is not nega char ged physi ol ogi cal pH. [ 51]
The ter ns NOGHRIRSE: rIa@entm blabocumnlas,rthe E@.ER4 FCPRecE®DX chimgrachnFigiRh ECDs,

th;ng EF Egﬁ%egﬁ ft%?% niqogééggﬁ%@dw?ﬁthge nat i ve[ ISZEE}:R-lrhe

ECDs FG-FRL ECDO¥7q agn@mam cnﬂndm%l%ﬂn R A/BCDanidR. region dsedraieaei n, the term

native F refer t 0, an FGFRL ECD n q i,d se uence

el ect ed 1R ot bos Pt g oo bt e R ED D

fragment " Hoﬂcﬁlirﬁ:ragodﬁiﬁriﬁé@lbh@&mw Ry fidfi M(ﬁmlgloﬁgﬁlﬂh@la@ﬁ Sﬁ BGBg& Fd f El om
SEQ ID X 25 erein no aci si dues ha een delete
fromthe ?Hgﬂﬁ?l d%gf’n%?ﬁ‘%g‘i&‘W@?%OEH?%%IQPW@%EO"Fr gnents are
capabl e 0fceﬂ£uﬂ@inﬂ@d1ﬁ1@nt5%@FGﬁ§4 1698 Acid 862 tilmetatBmipAtd¥an AfFHRlackCD vari ant s”
refers to variants of the portion of the 14 FGF %If())eptlde t hat extends
nto the GRUEECIIeGRoBHEQ IR NDS, 3 tockDsin ploce pERIRSHI IORB A6POY hat

conpri se RQlectB?froANEPD NORYEInA 97N e/e%fnaemb%dﬁ{eﬁts%e@@mqéngbacmdaosag to

FGF2. Such variants may contain amno acid additions, deletions, and
subst i t ut ichiRera gaIeRTisgn anmae a‘tlﬁéﬁpmelm fjem SER 1D NOpwlios te kabl e of

| i gand bi ndi ng ] @gﬁ)@ﬁg@ ks a
si gnal pepti de[mlgrlu %necre%tg]?ir?nle)g n’ent an %@I‘:r?% I ng%eggg?bﬁgast one
si gnal pe;ﬂ@lhidmwmcﬂioxmhyndw Iae:b&anenibédlmnmta thealf GER4 EGBRbox agjdbdx pept i de

oxr ool | ArirtStastEs S RRRER from an EPRL Lt BRI an BEFRE L ) e
fragments shmnablchGEE\’ﬁncEﬁﬂ:FGERZB sivktacidAsxLiagthcb of the AGFRA&hdresdid bcnatlnve FGFR2
ECD' refers t.o an FGFR2 i n. am ¢id sequence of ,SEQ .| D NO 27.
Ao used hEPETnCpHERR i Horih ERB AR A5 SopgeePapisaR BB havi ng
an am no & T 1eefag Eo sl 0D t i o F a&lll BoaM NO aci
6dudn&easd HESEQ BN SEQ, liPpRES of 2R FARRA shbé d
resi dues have been_ deleted fromthe am no-term nus and/or carboxy-term nus,

wher ei n t H@Vipg 3y Aeie2cidseaueasrtfISEQL HPh i Ingn certanrsmpbodimenss, the EikR4 g

exenpl ary Hc@Edrield Yok RAMRM cor@tistd M@&I@Eéqqe&@gaea&pﬁaﬁ SEE@D! D NO 160,
whi ch corresponds to the amino acid sequence of SEQ ID NO 27, but with the
| ast t hr edN@ul®byLlfer ni nal amino acid residues, YLE, deleted. As used
herein, the tef v F@{R% mVz-14 ortion of
the FGFR2 pol ypgg&ar?;n%ﬁglgagxtﬁ%n S | rﬁ%ﬁéﬁééééﬁ%} ace ﬂe?lq%gr}ﬁism%%gcgnd

vari ants d@ng‘mmmmﬂhbrmlntehﬂopdwmrthsﬁleliB‘_GFRBZECIaMIglnd bakeamdnh t he
variants ar f contajn,am no
aci d addi t% f’%ﬁg&pggﬁ ?SF@C% S,E‘t@s{l:’%:u fugﬁ%reaser oV %EIZO{I’EXI%C h 'gla—c R2 ECD
vari ant r eesiduesinchpbbp acidbox re(wwd tdothe #GRB4 wfﬂ@t—'tﬁ% I6acidborarihsentary | ncl ude
am no acid substitutions within the FGFR2 ECD that inhibit N glycosylation,
referred to interchangeably herein as "FG-FR2 ECD gl ycosyl ati on nutants” and
"FGFR2 ECD N-glycan mutants."” In certain enbodi nents, at |east one am no
acid within the FGFR2 ECD is nutated to prevent glycosylation at that site
in the polypeptide. Non-limting exenplary FGFR2 ECD am no acids that may
be gl ycosylated include N62, N102, N207, N220, N244, N276, N297, and N310
in SEQ NO 27. Non- I|mt| ng exerrpl ary amno acid rrutatlons |n FGFR4 ECD

e e NI/~ A NIA /™S A N IS A N IS A NI ™ 7 A




16 term nus of the polypeptide, wherein the fragnents are capabl e of

bi nding to FGF2 and/or FGF19. Non-limting exenplary FGFR4 ECD fragnents
have t he woi20/|Ci98 sequences shown in SEQ I D NOs: 6 toPCO/tsae9Ps2700 81. As
used herein, the term"FGR4 ECD variagts" refers to variants of the
portion of the FGFR4 pol ypeptide that éxtends into the extracellul ar space
and variants of fragnents thereof that conprise D1, D2, and D3, wherein the
variants are capable of binding to FG2 and/or FGF19. Such variants may
contai n_andBPerlddnafdiat feSwo, %le@forﬁm?no@&%léwaﬁhkwﬁmﬂrh%lo &Y d that
the FGFR4 ECD vari ant remai ns capabl binding t 19 (see
bel ow for of th %@E&%E@H atﬁeaplheldsmqnd@ttkvrrwl#qmwh@n a¢1éica@a1d1r¢§hieped)ﬁorﬁG:R

t N
261 0 subst PTG ARABIDY, In cepain e i AR Bl IEbE AT
referred th@twwnenm‘memgiaébli yndrh)@erEQsIDWR&nEQDIgbqrtabsgtthlmntmcants" and

aci ds. it Ho RO e o i RSB0 af S Lo B0l 4 BRY 2, At

site in thertmnIswmmmhodmenmothehmmbéﬂdigclevceeﬁmlmth&REREﬁagaeﬂdrbaxwtds t hat

Nov: 1 andedt egh e R SPBRaR EGRRELGR P tse M BT ORBNG ED

gl ycosyl atﬂ@ﬁarmpﬂ?d&diwitﬂ FGree ENQi)‘éSldﬁESﬁ@é\to 1\1273(§BQ M@Ar 4NAHR4 B0 N301A
in SEQ ID NGs: |an ertain ts, an FGFR4 ECD

| acks a siTgHdes r5%i°i ldé (SEQ TP a1|4§») @ﬁﬁ@lﬁc%ﬂtﬂ% FGERI ﬁ@ﬂ?&“ﬁ% 10A&s Uides at

| east one @§EQNBINOER0), FCFRAECH rérﬁasaeéﬂﬁm%@hﬁ%ﬁb 13 RE: @46)%}& ¥FlakdFith Si gnal
pepti de and/or a heterol ogous s [ 61] The terms "FG-R4

i gha
2l g extracf@ﬁ&lllé@d@rﬂalpw%awé (SE&ipdﬁ(grélE@rﬁFmrﬁﬂmwru@m tollg6 ECDs, FGFR4
2lg ECD fr 'O term
F%FR4 21 (gggb refe?gm{é?@ie%{‘%é%g‘ﬁl‘g?%%%%‘?F%ﬁ&ﬁﬁgs‘g@@'}g%x g)gd domai ns
D2 and D3 quﬁﬂFBHéiGD telidugsall 0P pe bt 3 (MQM@nI@Mnoerﬂmed Vﬂéi(ﬁ(ﬁ'ﬂﬁdi@él ect ed

from SEQ I.D ) ut _wth. at ast a
Lerotoq” eRille 2 fusd ofRE. P, Riterlnldlofimaciiin S rERRA D RU0RE |

NO. 94. Aslouseulzr(csnaég 1D, NOhb15) arerreplide RAth HGFREGIT kaaigireniOo to@1B(SEQ 0 an

e 2 8 BB 8 BRIEEDS B

car boxy- terrcmmuﬁcpfrestdaesuﬂmnemssi?mﬁ@ g dFd}BR@E@D rbé]@uasqomo HOFR4 21 g
ECD variants" refers to variant t he FGFR4 21 g ECD

ECDs
Fragmant o Poah RS i gs seoambran fGFRA HOH Taiie 05d 13 (5AB1R NoF 151hd  ng Lo

FGF2 and/ ofGHIREHED reaiifubs vy tbang ?E"@YD N@‘ﬁ@)%&%l&&d@ﬁk@@ﬁﬂl ECD“S
del etions, and substitutions, rovi ded that the FGFR4 2 & ECD vari ant

remai ns capudies lbﬁ-lkﬂWN@ lf@mor§ﬁifﬁ?érl3cﬁ@}3§@“€%]é@ pdiHE NOdi scussi on

of the str | ar domai ns).
[62] An ég?%ggg%&%g%%g@ er c %ﬁ%&aﬁ& 15@@%%%% R4 BCD sel ected
fromnative FGHW] Eﬁlﬁﬂaﬁ@ﬂomn‘@@[s, iy BGRAEECD fagioh BojeRe E@prisingiaant s, in

whi ch the wee d | (D1) and
i mrunogl Obﬁﬁﬁiﬁ#aé%&gﬁ%@ﬁ ' }Ludf)m%f{r}ée?&e&?@gé 1?810'%/&@%' ﬁ{I@ﬁ rcgranz]eabl y as
t he "I i nkeambddimmeents, ﬂnlsélaua&EGFRe@(ﬂmmémh Bloldaﬁlelcombnsmg amPAFROECD? | i nker

regi on") has, been re th the D1-D2 |, ker re m F FGFR2,
o CFGRRS. e BB REL oD RETREBAI TR g s e 0N
DSLTSSNDDEE@KﬂdBBR&hRdﬁYdB@néﬁg& h:&dkal@cmjséquenmeebteu $oANSEQ IDMGES3 NS t 0
124, inclusive, of SEQ 1; or_has the sequence

DSL TSSNDDEPSRIIRE SNRWSW‘@QS prgiided. pimgertain pbodipents, andsolapdECERS BEDog t o
124, i ncl ygdi¥emoREulSE b a%lmc;r&"i'd fbnd¥e Li&r rrdth SEQABINOaS 5 kd1g5, Sequence
DALPSSEDDDDDDDSSSEEKETDNTKPNPY ( SEQ | D NO.. 22), which is am no aci ds 99 to
128, i ncl udpyel2 1@ﬁndslé@ ip pyoxyded. 2ln: cegipin jgEdodipents o FCHRet ECD fusion
DALPSSEDDQE@QQ glfﬁl;lggl;ﬁ,vg a cids 99
to 130, inclusive, EQID NOYd g%mfhgf%gb[géﬁ(? njl?;irs%gr’“}l%&zl%%gg t he
sequence embsemmwnmeﬁ%&mms@se@qcmempmyg theaindtte el ani no aci ds

105 to 131, | i i | 7. - [ has t he
sequence é&%@%ﬁ%@&g?&ﬁ&%@‘?@eé Icﬁﬁsmgﬁ%ﬁitﬂﬁﬁgmﬂg?n&%gzm ds 105
to 127, i rselectsd froem Rof alBkqin\Nd ridlyeth@ient glynole e cqrtaar gmifedirehtS @R fidiorD2 | i nker
chimeras include, but are not Iimted to, FGFR4 ECD DI -D2 |inker chimeras
havi ng the am no acid sequences of SEQ ID NGs: 35 to 38. [63] An
"FGFR4 21 g ECD D1-D2 linker chinmera"” refers to an FGFR4 21 g ECD sel ected
from FGFR4 21 g ECDs, FGFR4 21 g ECD fragnents, and FGFR4 21 g ECD vari ants,
in which the Iinker region between i mmunoglobulin-like domain I (131) and
i mmunogl obul i n-11i ke dorrar n Il (D2) (ref erred to herein int erchangeabl y as
the "linker domain," I| nker regr on, "D1- D2 I| nker ! and Dl D2 |inker

. - — ~N L g gyge—pe— T N TN

ED




19 inclusive, of SEQID NO 31. Certain exenplary FGFR4 ECD exon 4 chi neras
i nclude, but are not limted to, FGFR4 ECD exon 4 chi neras having the am no
aci d sequeocen/af19$EQ | D NOs: 39 to 42. [67] An " PCGFR$20b®5EECD exon 4
chinmera"” refers to an FGFR4 21 g ECD se%ect ed from FGFR4 21 g ECDs, FGFR4 2ig
ECD fragnments, and FGFR4 21 g ECD variants, in which the am no acid sequence
encoded by exon 4 (referred to herein interchangeably as "exon 4" or "exon

4 region") has been replaced with the am no acid sequence encoded by exon 4
fr om FGFRIparifié#é R?e Erceﬁﬁ% B%bomﬁﬁleﬁ@ Saﬁer]% E’@@Ylﬁlc;n%olgﬁe%})

chi nmer as. 68] GFR4 ECD acid box chinera" refer to an FGFR4 ECD
sel ect ed f#EAP A F%@W@Pﬂﬂctmﬁ SEQHRAN@E861te &@d@ﬁ@@l%w EEGRad ED

he aci d ol R 13er FebplnSriely il ROFR AEED SR LRI Iladiog 3700

of FGFR4 mmma%@mmesmm@%QSE@@DSm 880324 taAAOdB43, ] alner ei n, t he
aci d box of Rh t SEQ.I D, NO._ 24

defi ned hglrsgllg’: g(?ZI(IZII gﬁ ogﬂgé é&gfnhas H%:e%l)sggl&{?eﬁ%%le %‘%E’(f) | D NO
30). As deminegcihsgeente of SEQADIND:B6Xs plovid& Ra chﬂanbiﬁbochﬁﬂnlsrmesm ( SEQ
| D NO 34) , 69] An "FGFR4 2] CD .acid box chi " refers to an
FGFR4 ECD SHRCFEH [ﬁfsr“Jd‘rﬂl cogpnyisEg e anpipe-prd %qﬁeﬁéﬁﬁfﬁéﬁéﬁ{’éﬁénd FGFR4
21 g ECD vasrbvidds mhmaym&mﬁbdaheﬂt@aﬁmyhem filsibRmolrblcRemktingef deed W th at

| east the acid hox fromFE or. FGFR3, as dnsc_ri bed above for

FGFR4 ECD P SEARFACHRF QIDNO 86[lSrﬂ]°VlA§d USSErHB pRPedimenfs, dsaftedaci d box
regi on" MERNRAECH $isih rﬁf)leé%ﬂe ESERiE 2 thd\Bhind BGH $@sndede S C%lnfb Noxgedef | ned
above, along with additional am no acids fromthe FG-R ECD sequence on
ei t her thePre¥ifedo-t ermi nus, the carboxy-termnus, or both the anino-term nus

and t he carbox r i | of the
addi ti onal am %Oj@cgﬂd% ouné’g ?ﬁne?l égf)}%?‘giceﬁl?caLgorﬂg)g ltfoﬂ%lg@'%
defi ned abtafR4 E@Ddelﬁlcrraiorhmn'wmﬁndtamamwtié&%mc&mlacarderbmmomldcdrer a

i ncl udes I X R4, | th an
aci d box ?Eelgfyrga(r?ll? llflgom % %ﬁld@%m%\’ﬁ%? ecrldrﬁeaﬁ'—tﬁghé acid box
chi nera alad@GHRe EQR scipio rygieptiginss provided.ch an aC| d box region of FGFR4 is

replaced with cid box r i,on from or FGER3., The term
FCPRA BCD aci d W R Re G et (oSt pLih ot Hesosetic fPE B aci d box
regi on of gafdifompridigpidncaidienthd td thdgatieft Abhamactit) doaipolitiofr rptisingr FGFR3.

Certain 20 exenplary FG-FR4 ECD acid box chinmeras include, but are not
linited to FEaRdEEeeridiciresionmuicr iFproxided Jln apaip gmbadimeptsomethadef ences of
SEQ I' D NGseathd daflcdtn @Pﬂlcﬁﬁgompnsmg adiniddterg td %%a@&ﬁgpﬁ’%acé'uﬁ&ﬁ rs to a
region of an FGFR ECD i ncl udes the acid box and certain additional

anm no aci ccoppesitereeemywisingan FHFRE R shidic ceginamyeinagpvided- t o caitaiys of t he
aci d box. defd.ne [ s the
sequence N%%I%DP(SHR%E’%%I%%%E%M&I#\%HQ%%? lgvﬁ%lﬁol?rgésg%nﬁgfam E(S;R f%i to 118,

i ncl usi ve,ngértaBECMbqdinehts, b:mashodind sreating m@qlaemgsnmnmsmmqsm | D NO

det | nod s Ao HRerk prhdal el BB FropfrinRE S FEFRERCD, C°

EDDDDDDDS&SEEKEgim(IﬁiE@islered%) which is amno acids 105 to 121,

L the Forro. ERB Al itRineboBiticnt e BRRRRRRAR GelSt Suflin (5o }eaéi'mﬁ. o s

am no aci dsme pdiht inQtafidbthat iAbiblis plyersylafiorSEQctiMNEmbatiimeAs titkedt leastcbnber ei n, t he

| ong acid box of the FGFR3 ECD has the eq ED (SEQ | D NO
100), whi dWIt guigtiop dhat hipits gl.veostygmmf selerfed ﬁewﬁ‘?%ggi‘f%g&%%@m

[ 72] The tygrogn, B0 1BCHN cein aabslikents, %HF@I& acidé RigfontrButéin c&%ﬂ‘és ECD

sel ected from native FGFR4 ECDs, FGFR4 glments and FGFR4 ECD

vari ants, qnﬁnm%ckflsfﬂuqnéagqleﬁmdeﬁ%ﬁé%lm%é%o Butanddf8-nore than the Di-D2
| i nker region, h@%zﬂ%ﬂaﬁl%ﬂlb%&%n&‘ &J‘F@fﬁRi E@ﬁtacﬁﬂ}er Iélgﬁglru%l@d G% I_pG edbut FOt

nore than the | i nker region, from FG-RL , 73]
The ter m "IFCpRdn m@@wm@r@%@@m@mrmmmumm@FGBRarEQﬂEim ECD
selected fr . 'ﬁ@ﬁF@F nd FGFR4 2

| g ECD var |°§ﬁ°§%%?%ﬁ?;%%€ east t?‘i on amggﬁ) g?’pérllgl%leﬁore t han t he
D1- D2 | i nkemprisagiableast Mﬁféﬁr\shmptldbemmpladﬁ ofitit leastithe FGFR2)| sborgaad bek.box, but
not nore than the D1-D2 |inker region, fromFGFRL, FGFR2, or FGFR3.

[ 74] The term "short acid box" refers to a region of an FGFR ECD havi ng a
stretch of consecutive acidic amno acid residues within the acid box. As
defined herein, the short acid box of the FGFR4 ECD has t he sequence DDED
(SEQ ID NO 101), which is amno acids 105 to 108, inclusive, of SEQID
NGs: 1 and 2. As defined herein, the short acid box of the FGFRL ECD has

t he sequence EDDDDDDD (SEQ I D NO 102), which is amno acids 105 to 112,

-




[77] The term"FGFR2 ECD short acid box chinmera” refers to an FGFR2 ECD
sel ected fromnative FGFR2 ECDs, FGFR2 ECD fragnents, and FGFR2 ECD

vari ant s wo 2edovaahioat | east the short acid box, but not moraseévansizne D - D2
| i nker region, from FGFR2 has been replaced with at | east the short acid
box, but not nore than the D1- D2 linkér region, fromFGFRL. In certain
enbodi nents of the FGFR2 ECD short acid box chinera, at |east the FGFR2
acid box, but not nore than the DI-D2 |inker region, is replaced with the

FGFRL shorf caedidlsieg >t§mbod1ments£f7(§]§l R2BEDLH& dRes TERE3 15@%@%9: "’}%Bsdmp

chinera" refers to an CD selected fromnative FGFR3 ECD
f r agnent s, Teplaeed PAbRSHRIFECR residves 1 Q5o uh? (HEQUD N@ad§4)t lecetabr t aci d box, but

not nore t - [ been I pI aced with at
| east the sﬂo?ﬁ%&s%e%{wbﬁ %}% n@%@xtcﬁ%&{%"%g% ?ﬁrgﬂguegce from

FGFRL. | n of SEQADNN@niR2di rrents of the FGFR3 ECD short aC| d box chi nera, at
| east the FGF i b t not D-D2 linker regjqQn, is
repl aced wit hRf%%‘]:F sho dlgkeinﬁ %})éGIEI@ECb aflfué‘]re&lﬂ%mt“éems pﬁ?ﬂﬁ - ECD

acidic r eghcertmzhémﬁd&rnents ﬂ\ﬂ@FRBEE@Dmciﬁmrregi&nma&hﬂB@ﬁFGGRB@‘C&Hsh!‘oﬁ t he

followngfl cu | i nker chi meras, FGFR4
ECD exon 4¢ F‘ré? alE%L%‘ﬁmﬁntb&FA%(ﬁf%e% ‘ng LHPHAg aci d box
chi ner as, oaﬁ@nEéaERf&aﬂﬁa mﬂmshaﬁladdlae;xﬂpﬂladéwaﬁeast the FGHR8Gthorf B&d b&. m " FGFR4
21g ECD acidic reg| on chinera”_is used herein for conveni ence to refer to

the fol I o AgFta® sHeh eyapedimgRts.RIFERS FGl respiapyil Otp d 1EEHE DI NE: 159) arg nker

chi neras, ;§ d%v@ﬂhgfdﬁ@ @e@&)esfhuemos&sm (di%i%ﬂNél 954508 @iath Pox chineras,
FGFR4 21 g ECD | ong acid box chi neras, FR4 21 g "ECD short acid box

chi mer as. embodimenis;the FHERS &GR shotRd bEwﬂmrﬂanmﬂ@esﬁb&ammaaldtsequﬁeqﬁer s to
variants Qfrsk Q@%ECD selected fromnative FGFR4 ECDs, FGFR4 ECD
fragnents, an CD variants, that have increased acidity in the |ong
acid box relative to the FGFR4 wi Il d-type long acid box. In certain

enbodi nents of FGFR4 ECD | Qn i X _varia at | east two non-acidic
residues within the |ong ﬁ?%@%%?q{&?ﬂ?%gp‘%ﬁﬁi% Sare each i ndependent |y
repl aced with §ORSACFIG.A shes theextradellgler doaiain @O dimiinicid sdquéncEd ECD | ong
aci d box n | east, eres wi thin the |on ci.d hox of the
Farra oo KR Bt acio o anir it am e o 15seadp th Pt B Pom FeFR1,
FGFR2, or pafem@BFGFR4 BEDLRd (Als6 Réreskéd e heinods “E@ﬁﬁﬁf@l& Ao A&l dedece

vari ants .at. least one acidic residue wthin the acid box of the FGFR4

ECD i s reph§igsee \ingides the signsf pepfidgsyhushds Plég‘feea%themﬂgequsnnrpr@tﬁ*ﬁoahﬁent s of
FGFRA  ECD ,8186rs 3&t1to RIanYiRb hé&‘bémhdﬁ“%ﬂert&%oﬁﬁin@"w&thfn%& fopsy@re inserted
bet ween am no aci ds 103 and 104 of SE . In certain

enmbodi nentlgusérﬁteftm:ﬂw MFW%MW %rT@rﬂﬂ%ﬂO wimﬁtom withindke aci di ¢
resi dues certain
enbodi msnt glﬁfé i eﬂe%(%%%é(gr%ﬁv gd)?gﬁlegfr?%&a% dgmﬂ% lﬁgpfunl)er of acidic
resi dues wiateinn ThéBrst ungoamddestxbw of fheamtiESARDNEGNeiacs disignated) apamivar i ant

i ncl udi ng C e nd 104 of
SEQ I D NCB%%"’%QQE Tﬁe ﬁd]%%‘ﬁegvavé{ﬁ%gée@g{’m% s%%ﬁfi% g%ﬁ%@&feggdﬁ%ﬁg@m 219 ECD
| ong acid 1iuencha1@eatﬂly|a§ the Efirdees ddnmain, A Flisker segin,”t 121 -DOERRerPCRd$Blido2 ed from
native FGER4 2 . FEGERA 21,9, ECD fragments, and FGFR4 21 g ECD variants,

that have lﬁnh%rrrgég%glsalz:lflﬁfca;fzglflﬁd%ﬁggr%g acid box relative to the FGFR4

\lIDVI | d-type | ong[(miiﬂ dFHE2 shbws Eﬁd’qhéﬂcg aRgivaumt gﬁﬁé Enl@fk ﬁ&ﬁﬂﬁﬁ&lhg?(ﬁm ahgl;ng aci ?
ox variants, at |east non- aci di c_residues withjn the |ong aci 0X O

the FGFRa FSiFR4papt %%@“?‘i%‘ﬁ%&‘é’d*eﬂm‘ﬁe ofrihegstapped regopgindhe thrpecanint.n

enbodi mn%ﬁllﬁF(ﬁ%@lﬁh@Nﬁ@ deftiy g@gﬂsma%vmpmmm(l@w@a&mm@cr esi due

within the long acid box of the F CD is replaced with

cor r espondARYuEN; #nd BAHRABCAYABMLS:dsha T RFR(ABMEEI Acidic reeiiyes within ter t ai n
enbodi nent ants at |least one acidic
resi due vm]?hlﬁ%hfl%% 133119%%'{? gﬁ&g?ﬁﬁ%ﬁ%@é4 : ECD is replaced with a
di fferent aci d{@7t eEI@ld@hOWmthcbmdalgmf&iM ﬂimxt @ffolfentl-'}@ﬂdat@hgoiECD | ong acid

box vari a [ m no aci ds
15 and. 10 b Bl B gl e RO ER e 587 B BRMEALE™ 10 Tt tai
enbodi nents of FGFR4 21 g ECD |l ong acid box variants, up to three non-acidic
residues are deleted fromthe |Iong acid box of the 23 FGFR4 ECD. In
certain enbodi nents of FGFR4 2l g ECD | ong acid box variants, the total
nunber of acidic residues within the long acid box of an FGFR4 21 g ECD
acidic region variant, including any acidic residues inserted between am no
acids 15 and 16 of SEQ 1D NO 94, is at |east seven. [ 83] An "FGFR4
ECD acidic region nutein"” is an FGFR4 ECD sel ected from nati ve FG-R4 ECDs,
FGFR4 ECD fragrrents and FGFR4 ECD var| ants haV| ng a greater nunber of
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24 FGFR2 ECD acidic region nutein, and a fusion partner. In certain

enbodi nents, an FGFR2 ECD fusion nol ecule contains a "GS" |inker between

t he FGFR2wWBCMoan7t98e FGFR2 ECD aci di ¢ regi on nutei n andPCiastamiosavopart ner .
The term "FGER3 ECD fusion nol ecul e" CBF(Lers to a nol ecule conprising a

pol ypepti de sel ected froman FGFR3 E nd an FGFR3 ECD aci di ¢ region
mutein, and a fusion partner. In certain enbodi nents, an FGFR3 ECD fusi on
nol ecul e contains a "GS" |inker between the FGFR3 ECD or the FGFR3 ECD

aci di ¢ reglyafadit & dbs@ifld idBxdntid SN TIRATRLRE ofcIﬁse(cBﬁ&ﬁgqglsrB%Jntdaefﬁe iid be
linked to eéither the amnno-termnus or the carboxy-termnus of the

pol ypept i dais, agfl e Xtaxisshewp dgiretatinesluordseenpsipnabdpidgdmitand t he fusi on part ner

fusi on par tner [oafly 39, 415 ol dElepiSr BELRGE 0 Dol o RRUaR ORI 1
pol ypept i deicerafRMMupaadmiofstezedowitit andwatieutepmin, acddcsiedue Bgemple 6. Theh cases,

t he pol ypeptide and. the .fusion r{,ner | ypept i de be |lated as a
si ngloe %(F;I@?)Sé‘batﬁ'oacéen%r?tb% lﬁgbogﬁ]i %ﬁﬁ%gﬁégn%gl ‘%%é‘g%egﬂ't%‘gg%“%ﬂ %éﬁ%@“%%ypepti de
an(cji tﬂe ;uEI:LIGA. [The Bagis mbvymptmaﬁn?dvmlggmhﬁémaﬁ@fmnﬁim%mme Fdpeesamd ypﬁpti de
and the fusion partner are coval ent i nked thr ot her neans, such as,
for exanplt ?%é{"egﬁ i% Eﬂprqq“ﬁ‘&%d%‘h\g‘ftﬁégte‘ft% tYénH@Etﬁ (APBFRIRERN ) SPret hods  of
coval ent | yndrhiKiEag daed ppaRigresests i@ A9bAgS o IsenihAs vithahic GiaBRse, f usion
partners) are known in the art. One skilled in the art can select a

sui t abl e rFEPR¥HRS the stgadash erroriof fhegecaBased on the particul ar pol ypeptide and

fusion partner H1]bg1QHoRE teWbindifGlommerciallyl A3llabidFGRR | RCP-KITDOdI ment s,
t he pol ypeptide and the fusion partner are noncoval ently linked. In certain

such enbodiGhRA BCDtHeeJGIRY EGP-Fd, ardBGFRHECEEsrtp Matriged platpsasddscnbedoai r s .
Exenpl ary +hj.ndj I Syl : .04 14 .and avidin
or st opt Ay A B S Bl oo i 3he i Bfofihdsfhos fgdhd PR, 2
exenpl ary shows the apsrthanes & 4150 anufdBowilng incabation of the bmutdett fugipn protein with

i mmunogl obyldn -Fe dormmin...al bumin, and polyet.hyl ene gl ycol.. The am no acid
sequences ﬂg}%b é‘éblﬁﬁﬁtf'nxgké%rfgﬁ@mﬁ%g ‘éi%rﬁﬁF‘ﬁS‘ll é?tén e g‘h&léﬁéatf‘ BoRs: 72 to
74. ef0dentlthe at@ig vahiegolthingept | de" refers to a sequence of amino acid

resi dues that facilitat secretign o I ptide m alian cell.
A signal pepti &@3‘%]ﬁ@pﬁe@mww?%‘ﬁ%ﬁg%ﬁge‘i‘ﬁ@%WF@F@%@F@@B& de from
t he manmal fegibn 6hleras GBNI@I NABNRID hitd XBSuEBIMABEY pAQS, dsebdiied inbut are not
limted to, the signal peptides of FGFRL, FGFR2, FGFR3,. and FGFR4, such as,
for exanplEample. JHhentasie shpwsdbi eomeeration adithy FfunieR Probgng B1dghe Y4kl 75.
Certai n exgoRl &k ¥bsohiinad atRSH hind8fowing thelibitiol S8the b FaRbA fotif waim 25

het er ol ogous proteins. A "signal sequence" refers to a pol yhucl eotide
sequence tORP sestegedlldingdingractigagverg earried out in friplicatpand ke dafp pointsf ers to a
pol ynucl eqt.ide that d s eq,aﬁlgogfgingépress a polypeptide of interest in a host
cell. A vector may Il ude one or more of the fol | owi ng el enents: an origin
of replicati on[0ddeFbG. hehows thedurdnoofiR 1 d Rvovbe4 (GIRY BED atidic regiampl e,
pronoters and/or n t hat | at.e e ssion of e | ypepti de
b Tt or osPIRGR ABNER ARG, 8 Al Sl e el e SR RerdeBlee OGUABYT

exanpl e, afiuw bytahetey, neddsadteed deEgemnsds | @ nThegmindsr éffvalls @aintdds sioea onn
colorinetrjc,assays,,.e.d., p-galactosidase). One skilled.in the art can

el oct o DXt o Xaivin B e S us R Ekcent el Shlseist) g

applhi ca}3 i on at [¢B)dFIG. 8is fag&@ﬂical&eﬁx’ﬂ@ﬁfati&ell)ﬂthe gleirﬂzlr é‘ont:ﬁ?tﬁtiﬁﬁﬂ d(hg/hﬂu)edf canI Ibe
or has been a recipient a.vector ar, isolated polynucleotide. Host cells
may be pr &T@A%MABM%?oélpwgméamﬁmlelsqué? MESee eawegak%qu t-cells

i ncl ude nerAERlidsAR c6fdehBatiol! e sRSwiPSd HBYeaxd, atPRer dbtdRhiBePiNifPdn IR S;
fungal cells; plant cells; and insect cells. Certain exenplary manmalian

cel I's i nclhiefing BUSAg rlhefoaxis phawsdhp tirae foflowingmdmiigtyagian.| The dashed lingg3] The
term"isol ’ : 1 ; ﬂ&lt q S been separated
fromat | exgﬁsr? g‘s‘%?e?e lgﬁ'gflﬁgﬁ%?ﬁglgﬁg{%tﬁ%%\fh t (4 I c%ﬁlﬂ#ﬁ}%gfﬁ gé%al ly found in
nat ure. Fdeppescamplely, 8 zg/mdl Patafiand vé animels donreach time peint' drg pichidedlin thhen it is
separated £ r m at | east some of the conponents of the cell in which it was
pr oduced. efe a polypeptide is secreted by a cell after expression,

physi cal |y separating the supernatant containing the pol ypeptide fromthe
cell that produced it is considered to be "isolating" the pol ypepti de.
Simlarly, a polynucleotide is referred to as "isolated" when it is not
part of the |larger polynucleotide (such as, for exanple, genom c DNA or

m tochondrial DNA, in the case of a DNA pol ynucleotide) in which it is
typically found in nature, or is separated fromat |east sone of the
conponents of the cell in which it was produced, e.g., in the case of an
RNA pol ynucl eoti de. Thus, a DNA pol ynucl eotide that is contained in a
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[97] "Treatnent," as used herein, covers any adm nistration or application

of a therapeutic for disease in a mammal, including a human, and includes

i nhi bi ti ryotzhw/dir®ease, arresting its devel opnent, or reCrasevy/osites

di sease, for exanple, by causing regregﬁion, or restoring or repairing a

| ost, m ssing, or defective function; stinmulating an inefficient

process. Treatnent nmay achieved with surgery, radiation, and/or

adm ni stration of one or nore nol ecules, including, but not limted to,

smal | ol ecul eg059)d FRQ! YRGS thetlls @Pth@%ﬂb@%@ttéxﬂéﬁnem describdddf Exple
“pharmaceutically acceptable carrier” refers to a non-toxic solid,

semi sol i d, 12orMicf Higrednequidteswithiumos eqlls, and demer grewthrps measuredafier f or mul at i on

auxi |1y, adifiniéidlifoh 8F RAIMEABNARR or YyEhilIBEIoRE | THAmbPS s bibofh SIRE @POULT ©

agent for admnistration td a subje A pharmaceuti cal Ty accept abl e

carrier i saxfppnd thgivembey of dayis foltovting mtnOt hQCdamgesliowmcbnamemtsr dheons

enpl oyed acib@ing%ch%ﬁﬁg%r eg%h[ U%Qﬁ%olas ghn%?ndi‘zﬁ) Of tl;[eq:{a Jll?r mfII af-xl on. The

phar maceuti ca acceptabl e carr i's appropri atd” He TOr fiil'at i on

enpl oyed. tFeratm@xgtmppetdalyﬁ 14h1&121tmeﬂmmhnd‘alﬁge®1t is to be adm ni stered

orally, the car el capsule. If t tic.agent is to be
admini stered si {éc‘ﬁt gﬂg {fg‘ﬁ‘? g’r‘f G ?q?@é%ﬁtg Fgﬁhgﬁi ‘?’Cllql‘é Ot 0 t he
skin and do&fs wit the Ri¢steois Bf etaindagishd Withis BRIFGHR4 BEH BAdiortdiasas | ul ar

Donai ns 99]. Certain exenplary FG-R4 ECDs i ncl ude native FG-R4 ECDs,
FGFR4 ECD 4¢fig ¥4, and FGFR4 ECD variants. As noted above, an FGFR4 ECD

fragnent may hayss|aliGor ﬁoﬂ@ﬁﬁﬁr@%f&fsa&d&ﬁcéﬁ%&%b B 1REER4 D NO. 70)
del eted fromthe am no term nus and/ or al portion t he sequence

L PEEDPTWI AFAP ety Teziorsmd thaFRER1 EEP aa@n%@an,f@bmetwweﬁ%wdrpmﬁmus of

L?J?RBO:E%DDS%EE%%%%%%}&CJ% dgﬁé}g se ect ecfl?#l %}oélf%gfﬂﬁlﬁl@éﬁg,tg, 3,

93, 6 to 1ECD agidic7égiorp (B)ithe FQ}FRI ECD acﬁ(ﬁi@@jon@léﬂslﬂGHMcEﬁllh atitlie region, can
create FGE h I8 f n FGF2 and/or FGF19
based on taﬁé (gjqﬁeﬁglﬁ\}g%?bt%@%/a aﬁ%&%?&ﬁ@ E r u% Efa%“?uncti on

rel ati onshi p f ¢036FGFRS. 12 (hd®4 thelbindirey dfdigh cend:mﬂuﬂmmbﬁR4Mmt4FﬁlMBl\Eﬁﬂ) i's

i sol ated. FGER4 ECD Aci di ne 102] A R4 ECD acidic
regi on chi'HEPHPP “?iﬁ’x ‘@ Pgb"egaﬁs?tp%qtﬂgqlpipg . FGFR4 ECD

f ragnment s, BxangHGERhe mlyﬁrowame%ohaeﬁtrﬁnganaafmea&tmlompme @ﬁ tHRCY ki€

residues in the %@DZ linker regjon than the wild-type FGFR4 ECD. FGFR4 ECD

aci di ¢ r eghBWs bRERorbaECT 3EPY gw fekigwns meppatien phthe Pﬂ‘H@rF"cfH?lﬂ%Pf&?m witER4 ECD
exon 4 chigyeb agstrlieFR4 ECD aci d box chinmeras, FGFR4 ECD | ong aci d box
chineras, and FGFR4 ECD short acid box chineras. In certain enbodi nents, an

FGFR4 ECD aci dil€37 e §IGn! Zshpyve fs binglineqfRd Mard, R4Mutd, ABMBH} Exenpl ary FGFR4
ECD D1- D2 e R4 ECDs in
which o MEECy DR AR BT R BER DRI (B i

DSLTSSNDDMBNMSNBPW@{@E@HCQ)M\EXWM "ﬂhﬁxﬁélspmsitb@l y) has been

pat poseoonsrRR RPN Ek b e Trry (B s SRbaRgs o

(col | ect i Vviellgwing irenbatidn bHtha SotitdFeRdsigTproikin with DPDI subdtete. chi mer as” and

of FoFRo, DAl SCIBERTOA PR R BB AR GOR vely

referred tid4pR1(1B6GERY, EQDORD 1R DT | 17403 THE)-RS{105-108), Rlzlellﬁll D2 | i nker

of FGFRB E 32) .(collectiv referred to
o5 "FGHRe HEERES Ol Dt AL Eﬁfﬁé?@&fa Kifon Bty P%@n%ﬁlg <8d above
for FGFR4 detdpbed MGRRhpkA3. e BRatis ok t}fduoﬁ@dharsudmdmm mﬁen protdiCk a

si gnal peptide. FGFR4 ECD D -D2 Iinker chimeras may have all or. a portion

of the seore}ém?eﬁfmémvéh‘zéE@bmem@*Wqui@Wétgéacww Q%ﬂ%ﬂﬁlﬁgwerm nus
and/ or al l{,Q6n Ogg{\;,itpopgfsugggﬁtesequence LPEEDPTWI'AAAPEARYTD (SEQ ID NGO 71)

deleted fromt car boxy term nus of theb({)ol ypepti de. Exenplary FGFR4 ECD
D1-D2 |inker clﬁ@'ﬁ%rE&G-i gwethehindingof Rediut4, i Med, ABMut KNS mad ECD Dl - D2

l'i nker chi @y 35 to
38. In certai ﬁaengsvj dp Qn%sﬁdtﬂsﬂ} %W@%@ﬁﬁ f(?érslﬁg&r %E@@ég@ohn%rﬁ at

| east one d&GEERIWEDGDcoR8ntratipn of the &t ifisionrpudteins aml thEXeaxd shows BEFR4 ECD D1- D2

| i nker chimeras conprising glycosylation nmutations include, but are not
limted to, the FGFR4 ECD D1-D2 |linker chinera of SEQID NGO 35 with the
N91A gl ycosyl ati on nutation, the N1 59A gl ycosyLation nutation, or both the
N91A and N159A gl ycosylation nutations. In certain enbodi nents, an FGFR4
ECD D1-D2 linker chinera glycosylation nutants conprise an am no acid
sequence sel ected from SEQ I D NGs: 120, 121, and 168. [ 0105]

Exenpl ary FGFR4 ECD exon 4 chimeras include, but are not limted to, FGFR4

e~ - - e g—p— A




[0106] As di scussed above for FGFR4 ECDs, FGFR4 ECD exon 4 chinmeras may

i nclude or lack a signal peptide. FGFR4 ECD exon 4 chinmeras may have all or
a portiorwof2otoa7®8quence LEASEEVE (SEQ I D NO 70) del etret/useanmosite4 am no
term nus and/or all or a portion of th&msequence LPEEDPTWIAAAPEARYTD ( SEQ
ID NO 71) deleted fromthe carboxy term nus of the polypeptide. Exenplary
FGFR4 ECD exon 4 chineras include, but are not limted to, the FGFR4 ECD
exon 4 |inker chinmeras having am no acid sequences selected from SEQ I D
NGs: 39- 42bsdrBare8 it ﬁo%@fmeai%qﬁeuﬁaﬁmfﬁ@iﬁﬁnﬁ%%ﬁ Brdfeifi WiRSpH CONPr i Ses
the am no acid sequence of SEQ ID NO 39. In certain en%odl ments, FGFR4 ECD
exon 4 chiWBy&. conprise at | east one FGFR4 ECD gl ycosyl ati on mutati on.

Lo, ForRi ECDs 0 iy oatopE Ul i A RO, ABMuBRBPe 1 e

DDEDPKSHR RBEI(IP DD, and RAH P ED2pBE(D 1-BP) fasied proteids taMdteged plateheas FGFRL aci d

box, defi j EHDQE%QI%SS S | D ) . 24 | lectively referred
to as " FGgﬁgc "@%&Rﬁika%?}ed box "¢ '?er%%srﬁlé)g"s;&? F1 cﬁl}llggtéqn %fﬁliecj%d}i‘ﬂﬁn Blé)?eé%box,

def i ned hemdithe aaxiDEkDETR: {SEBandd aNGI0 130 Yolloeild iaatbati@l of thebemnd®d t o as
"FGFR4 ECD. R2 acid b i npras"), or at least the 29 FGFR3 acid box,

def i ned ﬁ?”‘%?%prgtemﬁﬂ‘%%eég(sg%a?% NO 34) (collectively referred to as
"FGFR4 ECD R3 a@c41¢ BDG. Chihbws &8 binding of FGFRAHIS)-FE,[FGRRY ECD-RRYEUI nent s,

addi tional ,_am no acids flanking the acid box sequences noted above are al so
repl aced i HFREIPGERY diR4h g‘ﬂ):grlé‘_()éﬂé%) fusien proainstp dfatkisR PRISSRS,  FGFR2,
or FGFR3 ECRribQUGIEAfiplh 1804983 X-064 4 theASHidni-dfA of WH MOREG6H ftedtse cal | ed

"acid box regions." In certain enbodi nents, additional am no acids fromthe
FGFR1, FGARg theo¥-axispimavsghe thsprbrnoeatyf¥nna fadloping inewbatienofithe bawnd Fe ncl udi ng,
the next aghoi Srofl W o s, for exanple, an FGFR4 acid box or FGFR4
aci d box red%ﬁm(e. g&%éaﬁ%glﬁﬁur%' aci d sequence selected fromSEQ I D NGs: 20
and 46 to 55) nmay be DephArer®ESCRIATION AFGHRTABRCEMBOBMENTS FG-FR1 aci d box

regi on havi ng N0 i en el ected fromE SSS EQ I D NO
293,  EDDoDDDLshaEE [opfos hafREERes EuspReop ST £9) ° and
EDDDDDDDS S8HkdEoTh ¢oBEel Bs Niditinfe8he subjent thattek gescabed-rGFR4 aci d box or FGFR4
aci d box \r}?%l on may replaced with an FGFR2 acid box or FGFR2 aci d box

regi on haW M ami no acid sequence sel ected from DDEDDTD (SEQ | D NO. 30),
DDEDDTDGAE ( SE@43P NalesitherwidDdBicddREtifiSmd tbdiniia) teffl) use@ Rfkonnection
DDEDDTDGAEDEVSE (SEQ I D NO.  61). Finally, an FGFR4 acid box or.  FGFR4 acid
box regi onViHEe PEpinh wentignshalbhave tiemacagingy thtare semupepdpandgrstaod fyithessgi on
havi ng an @eldieurpQdil iss8e enp e iRe Wbt drivae Eodlet skt teRfly .  DDEDGED
(SEQ I D NO, 62),” DDEDGEDE (SEQ I'D NO 63), DGEDEAE (SEQ'NO 64), and
DDEDGEDEAE?} isEnde pureditiessmy plurg] termsishalhinelpdrothie giegwlar. additi onal ani no aci ds
may al so be re e : LG ing: ald: ! acids in the

D -D2 linker, Edg??eggrrtr%?teefcﬁflﬁ&g#ldégﬁh?%!nr@%%oglidﬁﬂge%%?%u ar ‘spaci ng or

st ruct ur e dligonvgteotids nthosis, tiggiesnlture and transfonogtonks.gnelectraperationg exanpl es, an
FGFR4 aci d. - NaVi ! e . n FGFR4
aci d box nEaaio oAb R iR BRIy R e G T e 46
t o 55 nay sheh keepliquesahdprodedrty amdedeGhéd] e g iirdSdnmbrodlastiah gldlbmiaGlovingci d

sequence o EQ | D .NO. or, an .FGERL i d.hox .regjon LD mno acid
sequence é{a?g%é‘@y%aééﬁegbew%}%og%? 9 aﬁ‘fryg;ﬁesls—’é%bg%?ggﬁ%g% havi ng

the ami no m&’hd%%wﬁmﬁg omrer ISE@SJ ]lcfﬂd&ﬁltioﬁ,(beﬁﬁinmhﬁi@EBZ‘oﬁﬂieﬂli&DKyn?ﬁiﬁspn havi ng
an am no aci d sequence sel ecte rom SEQ ID NOs: 59 to 61; or (3) an FGFR3
acid box IFAEPiGe aPh‘@“&rﬁ*ﬁH“%F@Pt&akfé‘&EPéﬁPé‘?@Fﬂ‘éE@q’ Epdslivay, 3id tgateai s aci d

box regi onatigd 46 aRP kIR tRCdrl sequence sel ected from SEQ ID NGs: 62 to
65. I n certain_enbodi nents 30 the FGFR4 acid box region of SEQ ID NO 51

2]

i's replaced wi {9#5 his thiepralicationy thsgsee PEGT oReans “mE(y T Bk stasel otherwise. [ 0110]
ps (i SEUSIRthedBAUR drQMmiTEFIEGerebd®n oIl B SCbE 2+ RIQO¥ak I ARIARaIG | NC] Ude

or lack a signal peptide. R4 ECD acid box chinmeras may have all or a

portion ofprechding sdersndent pEdpemizat cBEDIn the N@MaYy oyl Mlwdtermpsichiae ami no
t i b J‘ i : D SE
1B N 71 SRl B ool bt both YRR i e AR ey

FGFR4 ECD acid box chineras include, but are not limted to, FGFR4 ECD acid
box chi neras having am no acid sequences selected from SEQ ID NOs: 44 to 45
and 157. In certain enbodi nents, FG-R4 ECD aci d box chimeras conprise at

| east one FGFR4 ECD gl ycosyl ation nutation. [0111] Exenplary FGFR4
ECD | ong acid box chineras include, but are not limted to, FGFR4 ECDs in
which at |east the long acid box of FG-R4, NDDEDPKSHRDPSNR or
NDDEDPKSHRDLSNR ( SEQ 1D NO. 96 or 97, respectively), but not nore than the
D1-D2 |inker region, has been replaced with at |east the | ong acid box of

— e g—p— = FmN NN NN NSNS ™ A== 7=~ 7 I~/ 1 I~ o~ ~ L, o - A ~NA ~N




[0114] As discussed above for FGFR4 ECDs, FGFR4 ECD short acid box chineras
may include or |ack a signal peptide. FGFR4 ECD short acid box chineras may
have all wo 2a10mart98on of the sequence LEASEEVE ( SEQ | D ROI/URR)09mei7et ed from
the amino termnus and/or all or a porfi on of the sequence
LPEEDPTWIAAAPEARYTD (SEQ I D NO 71) defeted fromthe carboxy term nus of

t he pol ypeptide. Exenplary FGFR4 ECD short acid box chineras include, but
are not limted to, the FG-R4 ECD short acid box chinmeras having am no acid

sequences salcehicadoha 05k MaChiprk Oy dAh ol S A SEBRRAENL 5, FOFRA

ECD short acid box chimeras conpri se at |l east one FGFR4 E ycosyl ati on
mut at i on. AFRRfh@®Bel ong Acid Box Variants [0115] FGFR4 EC) | ong

act d box var | s | RGNEd4AL AR S Al il BE pECERAAEOR.L W ol ylner eased

nunber of acid m no aC| residues in Ve to the
FGFR4 wi | dunisspethbrwnige indicated) shall tExmdqa’staocytoRMe Eﬂ:lawhngngeamgﬂ vari ants

i ncl ude, but arg,f0 mte »0f & 4 . ECD i,n whj ch at

| east two non- e& ﬁl tghr 5 ue“sd%/\ﬁ ?‘W? ?eﬁg ° dgpa?gy"&qt:‘f&d%fmatyrp@ R4 ECD are
each repl aatehuhdehblgcindirefer 6 2ipdlyasr of/xafcleaﬁdes SficH pudyrréeh Beinuc(ebtiddd midyi ch at

| east one residu ithjn the lo Ci. b he FGFR4 ECD |s (epl aced
Weh e AT i oR Rt Hhcfigtifes ABA felie st feF nok pfieh o PNAGE o,

vari ants OENAh&dPEER4 ECD in which at | east one acidic residue within the

FGFR4 ECD |l ong acid box is replaced with another acidic resjidue; variants
of the FGFR4 ECH#8]n Thhteens RPYRsPide’ amd y prpteiny eeasociategrhiangeahly, dredeted from

the long agiaQoRer Of arhifis aki @Fégfhugscgucﬁﬁgyfﬁ%rs'o@%ﬁlo%tldtrgﬁdd: Ghi2g ol aci d box

in which the tdétal nunber of acidic residues within the FGFR4 ECD | ong aci d
box, i ncl vty aadipr sereAteakasynelad residyes; ansdngladepbetrirerdt imitgdfs 103 and 104
of SEQ I D ECD i repl aced
u th the dornissudPertis, Bisfs nfifaL, P Eimere 6tk LRI S8 e s

repl aced vﬂpblypeﬂtﬂe’ézﬂrdr pspendinalyd&Ehatdél andsiodnetucdl amiBoRtid saqebnédsFRd ECD

hone |1 ¢ 1100 DDA B0 Eihs it R bies Bleh PO Bl eI P £
resi dues lighslhionhlly motiBeE Pblhded £oldQr dt@né\lﬁclﬁﬂﬁ@ foramnplerghaﬁs;datw th FCER1

ECD resi due 106 to SSSEE (SEQ | D NQ 149 FGFR4 ECD resi dues
104 to 114“3NE5£ g’éﬁé?’m 55’%’1 e pé?,tﬁlﬂgwlth FGFRL ECD
resi dues 107 t godol 7 Th&leRRDENRRNEFmindEieid, D- dUanéLﬁﬁ;)oacEﬁﬁE%uE%dﬁ&icdues 104
to 110, NDDEDPK (SEQ I D NO 146), are re% aced with FGERL ECD r esi dues

%A

105- 113, EESAROORSUCSEeehsngesbly hersin andyefer toaaming peid sesidug hafis 116, RDPS

(SEQ I'D NQeg étf% chilh dﬁ%ﬁ@ﬁ@cﬂﬂm AGER mbfelc[ds FActhé8 Sout R bl BmitédE10E ( SEQ
ID N0 152); residues 109 to 113, PKSHR (SEQ ID NO 148), are

repl aced vtpmpartq:md(z@p,%&ndoal@tgmmazldl(%l EDSSSE (SEQ | D NO 153)

[0117] As disc d i * cﬁﬁp [Walyly Q@* variants
may i ncl ude or%?ﬁk@pgﬁgsn pe t?ﬁmﬁﬁ%&z E@D ona aC|a ox Vgl‘l ants may
have al | omd&ngwatidivresifud’nee wequmd@ngﬁASEﬁﬂ’Eef(:SE@l riDind@cidAeyidutghatt ed from
the am no . ] [or . al ion of the sequence
LPEEDPTWA%%@E&W@?&E%“}%pkﬁ@&h?%fﬁg)g eted fromthe carboxy term nus of

t he pol ypept i d¢051Ex #hpteany“FEFR4x a1 gomaint dnd KFGHRRAEOD” imehidede, but are
not limt , o he r am no acid
sequences%@c@@gs’fiﬁ?ﬁgbﬁgp%ﬁf m?g?&,ﬁ@ éﬁé ép% H%gﬁ‘gbdl nent s,

FGFR4 ECD | ong [aazi]dTh@tenuaﬂr(anRs efioiidellulae dainaint asd “PEFREEOY 1E£IQ16
gl ycosyl ati on nut ation, ECD Short él d_Box Chi ner as

Exenpl ary W%EQP&EG%H %C}BS’B?g’E‘ﬁ‘i‘tFré‘F‘ EGFRE Bk varigys- é’lsé‘S%rq“}’m ted
to, FGFR2 tﬁgéﬁn*‘ﬂatmlmi Et?ﬂ%&fefsh@afﬁéﬁil EGDOhabﬁ*?g ah SmAfPlcACRGuaAtd h t he

-\

FGFRL short acid box. -limting exanple of a short acid box

chi nera, FeEred ﬁezy S.F&Ilab?é@ Z_LlﬂldtQé Peasediprp isdensERGFRIGED 155) , are
replaced w é;x‘n E%Eol iU s ineCm drfinoldedd s tddFréh SEQYR  154) .
[0119] As discussed a or FGER4 ECDs, FGF ECD short aclt d box chineras

may i ncl ud€Owi21land RS, putivhgrein apmptacmeméimstlh‘eﬂrbeef@ﬂ@d oD thhaninoaci d box
chineras in 0 nor e
am no aci I?Ile}ég E%‘&‘g‘?b[%%‘z‘ﬂ&%ef@ §€f§a e ae'?néa hﬂ?}éﬂrﬁﬁ %ﬁg an /20r t he
car boxy-t eﬂksmisndlherem thh eriiCPGFERIEGDoneantst teferf-GRRRP affCHY thh portion of e box
chineras are capable of binding to 33 FGF2. Non-limting exenplary FGFR2
ECD short acid box chineras include, but are not limted to, FGFR2 ECD
short acid box chinmeras having am no acid sequences selected from SEQ I D
NOs: 122 and 164. FGFR3 ECD Short Acid Box Chineras



[0120] Exenplary FGFR3 ECD short acid box chinmeras include, but are not
limted to, FGFR3 ECDs in which at | east the FGFR3 acid box is repl aced

wi th the WaBRbW/EhBt acid box. As a non-limting exanpl @Cofusacmiosz7o4 aci d
box chinera, FG-FR3 ECD resi dues 110 to4117, GDDEDGED (SEQ I D NO 156), are
replaced with FGFRL ECD resi dues 105 t 112, EDDDDDDD (SEQ I D NO 154)
[0121] As discussed above for FGFR4 ECDs, FGFR3 ECD short acid box chineras
may include or lack a signal peptide. Further, FGFR3 ECD short acid box

chi mer as i mepriGSoIHRE: tﬁgfexeh@glhtoatﬁe &taeeﬂu%l kﬁ%éammam lof fra GRGHOT NOT €

am no acid residues have been deleted fromthe am no-term nus and/or the
car boxy- t ethgreefifBat gpmprige HGD?2, Mw@;nmtmwen@mcmegﬁbmnam d box

chi ner as I FGFR3 ECD
Short aci o B R vidle iy ohth dfind (818 o) b S SNRIRL A SR
short aci obrb‘oded:mwtbfrEGF&l/Eﬁ@ vahentardmm apatde efeltgaeahbiedingel ected from SEQ I D

NGOs: 123 and 1 10 01 E si on

nol ecul es conp IéSI ng%:gér?%% E‘&? h%’lgéﬁgﬁgﬁ 1?)‘%? ala’regtllz% gengié In
certain enddsidinemtss an BGFRCEBDEE ey ai lonst omd signal pepltide, vttt epibe feltsican

Part ners 1 certain odi pents, a fusion
partner i ?‘%F@é V@%ﬁ@t“?ﬁﬂ’ﬁ’ig ?‘“éll(flftag’ﬁIefé’l?ﬁ‘?&? ﬁﬁ%n‘;gl?f’ﬂﬂgﬁ cs and/ or

phar macodynani ¢e54n The @niEFFGERDettvadeldlaiabmaia’ and FPCFRE W0 Einclude Certain
enbodi ments,, a fusion partner is selected that increases the half-life of

the FGFR B¢ [SFRAERDSHGHRS Beb frapwents.and FEFRA ECEL signisn ¢ pEFReRED wi t hout
the fusi onnpgfh PRAtiveBIGFRE EEDPIB@rstHen REFR2 ECDMa%nglal 8niil] RfdleGuente | OVET

dose and/or_ | ess-frequent dosing regimen nmay be reqU|red in therapeutic

t r eat ment . OfSEQIRNO: TheAy essd h@TFWgthGé%’mé‘é? EGPHragment” teferfGFR ECD ser um
| evel s may, 0 sed

t her apeut |pcogﬁ%tmé%a{’l?gﬁ% ﬁllte/éca%g? %ae‘rasrg%p{eh %,}eﬁssfﬁ? h?ﬁlg: ?z %ﬁlgr n@@s are
known i n tdnen@adid reS]decssiiaVI: bezd dphted Hiemetht ameno-tsmiimestand/os carbatyHternfinssi, on

partner a rdl nt ended.,use. L imti ex Iar
part ners ﬁﬁlg e po ﬁnggs cﬁ%afbyepogé’tnll(%&t&ﬁ%b qnl[]gmﬁﬂ %Eﬁﬁkgucm nyl
gr oups. B(E(E‘mIfragmerpthh.ymeamhﬂ&ci‘dtssd;&ﬁcea&?s@@mNOﬂ1:60,1%1&1%tt63pahdmmh& and an

34 antlbod Fc domai n. I mer. _f usj on art ers include, but are
not limt 1?%*‘“%8’1‘19%85? gﬁ@ DSI%%IQI Yt feth g ]ﬁﬁﬂib‘p RYremEny 2P s havi ng
branched ad@ll/redidiles MR, delRaddN s usdd EAHR theZinh emmm) TagARer BREdiBer s
[0125] In various ‘enbodi ments, ol i gonerj zation offers certain functional

advant ages/ariantsok the peston pifhe FHFR nelypentide thabgrtends inte thejexigapeliyar space

mul tival e%nivaﬂlmsr&@agﬂlmas ﬂfé&d&gt}ﬁi CoRpRisEp 1 sl ah@esceﬂé}aﬂ% Jarast ben of

di fferent dOITB.I ns. Accordingly, in certain embodi ments, a fusion partner
conpri ses capabla ofdunding i FGF3n Suehvariants mey centaimsmeno agidadditions.gelegensdonmi n.
Exenpl ary IH¢gs arFHtt to,

coi |l ed- CO|aﬁhg%gnglﬁﬁg@fiﬁg{hﬁglﬂﬁgﬂlg?dﬁgghel i c%@%ﬁcsjgég;ab{eo o%r%l:ans col I agen
domai ns; dmIdmgeEGHMECEdmm&masamdludemp acii muwgbma\uitlnm thediGAR2s. Certai n
exenpl ary n I ranectin
coi | ed- coi dgl%g?ﬁl%t%g%gs?ﬁ%ﬁ ggfﬂtrg%%qnﬁflg%ﬁg aeoaf ?érggég o ﬁggnﬁé"ﬁ% cC matrix
protei n; aghglosylatict mntanes”’|aed “EGFR2 ®UGMNAgycaamonthetsC’i ecertaipper donai ns.

Cert I 1 ol I d
ncl ude, IR RoR FRRrEaT R RHEE el SRR BB PiRhose bi nai ng

lectin, | ytgosyitfoact that smeﬁmﬂelpmsrpéiotﬂedN&l-hadmm&e@lplam FGFRDECD,amino
congl uti nin, H”Pm opp?] e scave ﬁt or |.in. _Antibody Fc

| manog! otids Ty Bl panade Vs 187, 207 BT Nidth 36 NSAMa ¢ hat

coul d be ugndiRSEOUDIND: ZWaINdiheﬁrﬁmﬁé Qxdﬁ[]ﬂ%? amnbholaBR rRithtionPNEFGKR4 Eed i n the
art can select an appropriate Fe domain fusion partner accordin to t he

i nt ended uB¥osylgioganytgthingo oA lé)ZAaN%’éA OWP204As NAHAA.INL 74, N

i mmunogl obyh N3 1 RIS E IANG:@7f usi on partner may be a wild-type Fe found in
a natural ly occurring antibody, a variant thereof, or a fragment thereof.

Non-1imting ek@&pl breertma emlpgdmntgamlffemz EGolachea Figsal poptpiei & ergtam hi nge
d th | |
foa . g opa st RA A DIRTREDS Ehst MR IS v B SRRl TOD

but are n(ﬁonianattvedFGtFﬁ,Z signaigreptidpfandfod a hethtoldgoucsgitabpeptidabodi nent s, an Fc
fusion partner conprises a C237S nmutation. In certain enbodi nents, an Fe
fusion partner conprises a hinge, Cl12, and CH3 domains of human Ig& wth
a P3315 nutation, as described in U S. Patent No. 6,900,292. Certain
exenpl ary Fe domain fusion partners are shown in SEQ ID NGs: 72 to 74, 170,
and 171. [0127] Certain exenplary FGFR4 ECD fusion nol ecul es
conprising an FGFR4 ECD include, but are not limted to, polypeptides

haV| ng the am no acid sequences of SEQ I D NOs 5 and 11 to 15. Oertal n

| e gyge—pe— A N~ o P— e g—p— A N~ " e




Pol ymer Fusion Partners [0129] In certain enbodi nents, a fusion
partner is a polyner, for exanple, polyethylene glycol (PEG. PEG may
conpri se wWoanoyadivand/ or |inear chains. In certain enmbo@dCwarsea9/os7husi on
partner conprises a chem cally-derivat L{ed pol ypepti de having at | east one
PEG npoi ety attached. Pegylation of a pOl ypeptide may be carried out by any
met hod known in the art. One skilled in the art can sel ect an appropriate
nmet hod of pegylating a particular pol ypeptide, taking into consideration
the intended u f ke [ ' S ke Eﬁgﬁt nt
met hods i ncI.udgéséaoﬁg%gﬁglE,ﬁﬁggegﬁzcoe?ﬁ%‘%??&ﬁ/g‘i%@e?ﬁgﬁs, p&%ﬂgtol .
20: 1028- 10w%ve FGHR$ ECRsaeFR3 E€Ddiagments,Gnd BOFRBHD varjanB; AsiGedlesdR); EP 0
154 316; Q - ; LGAs .non-limting
oxam o6, b ared ek R ek g otk ReDR Ak a il il 0D,

al kyl at i onoffS&ELXID NP; 3t.edsihsed hgreim thett¢rac HGHR3 BCDdnggmentrf@s PEG noi et i es

(o a pol yeosellle R BHaR apib S8 SRl R IR0 SrQ PN el np

aci ds, al t4minghcidrssidotdtewe pednrdefetedifromi tha amirrerningsvndion cirbexyatetmigig al so

contenpl ated. . 0130] Pegyl at.i.op b | ation. typically involves
reacting a‘ﬁgeé%‘{‘iﬂifaff e@@?&rcaagﬂ? ?a/é’t“i“{;%g %f@Pé@‘%‘@@gﬁ‘TWPlﬁy FoER3ept i de.
A non- | i m ECD@agxertpbahy atido d¢il LGudnES > SHEID NO: PEGwaSdhelohbiRddd 8 the

N- hydr oxysucci ni,m de (NHS). As used herein, acylation is contenplated to

. NHS) . . . .
i nci ude,  viPRA® A FeapeRcsOf éﬁ? IDNO Y bwiithghe lapidhrep parboxykisgrisalsstingeen a

|09| ypept I dRiPRdaREGr A8 ed. CAY &%Hﬁ&%m, @@%ﬂr‘mCﬁe\%r'aétSQ referqyirmw’
Bi oconjugate 36 Chem , 5:133-140 (1994). Pegylation by alkylation
typi cal | y Yapg@p 0btbe pertien phidie EGFRB pplyatptde thaherdendd énto thateikireceliilatspREG i et y

with a pol j ' . Anh & ' . n-1imting
exenpl ary %ﬁgg%{?%r{t/sg&&?%m %thtta yﬁzgﬁ?(ﬁoﬁﬁ@)@’%‘r{@%g’%%} gﬁ%‘é@%ﬁ%h i's
wat er st abdapgblaefbimbmptoTGR21 Gueh kaviayts mxayaogthimaynivkeadid additions, deletiomsnf . See,

e.g., US_PR No, 2 714, 131] In certa odi ments, a
pegyl at i ortf gltébg J%ugﬁ T gfgydﬁééﬂ}aﬁﬁlsgpgg Séagé}?a%n trﬁ%‘ﬁ%@ﬁabgé’gﬁg certain
enbodi nenttsndise. FRGHRIECD vari@achapincluds athing abid stistiariondivithin S GFR3

tri-pegyl | ypenpti des. e skilled in the artf can s ropriate
pegyl at i o%@ﬁgﬁ? E’%ﬁ’s‘fﬁﬁ@c?s’é{ PRI Eh G ?@H@%ﬂﬁl}éﬁ?’f@@\?@ ﬁfgﬁéﬁ ed | evel
of pegyl atdipiesylitisr M@tantsteni FEGFRS WUD NeglyGRafin@ats™BIh Reamepar ated from a
m xt ure containi ng other pegyl ated speci es and/ or unreacted starting

materi al s ‘19§1°ﬁié‘_1€9 r PdeAst pReranTIRGad Wihip ShefiFIRAKCR iotiptaled te ievait t, i ncl udi ng
anong ot heggooshtRiniks ]th_%t sif®ah men%gﬁ&gﬁde.UN%ﬁ@ﬁﬂiﬁﬁg a&iélg&ry FAPRSEEPARTR

chromat ography, gel filtration romat o ra%hy, and el’ectrophoresi s.
Exenpl ary 38ids Hahmeybe glycosylated ingbadeiidys N203, N240/ 2729 N29h end N30@im SF& t ner nay

be attach i{:h C ] - : 1,0Q: nm nus or
he. car by or 1 m e g Spll oAb SRR GRIn FEPRS BEATLASHAERT 01,
| ocati on wnutiitpinclide N@AR T Ao NIAOA 1242 At N8 Mvi and N3@6 AiimSEQED N3 1.

car boxyt er m nugg<~+H 0 %ﬁm ] u ! L d sj ai uch as,
for exanpl e, ticemii (file chai r%n891&%&%%ﬁ@f@gﬁ%’eﬁghggﬁ?#ﬁg@ slhgcr:el(r%lél, or

t hr eoni ne)embodiments| SBGFR3I BCBiitdiades eOieast et signal puptide oxhddheniy tad selectadre nt
enbodi nent alin be inpcl uded between the fusiqn partner and the
FGFR ECD. ADFLYS @ggar%@aﬁ%epggerﬁ%ﬁ% a etS}f,'ﬁ%ﬁ?F%% PELY%nd/ or cheni cal

noi eties. One $638]| THe fefind TRGPRA extidteBAaL AbmainS dhd AGERY BUDRTinglependi ng on

t he attachnent_ net hog used, the intended use of the FGFR ECD f usion
mol ecul e, 3HYe FHERHECSPS JPERAEGT fFagmente @pd FHEREEER arentands £4d befed on

partner. the term FRMRAIFCIRIBUD Yo BR (O AHBGOR4 Eem{aemg |a%{ amidoBeldl sBgheficd USI ON

partner to an FGFR ECD include, but are not Iimted to, translation of the

fusion pareiseed Ham SHQIFEPR ECH3,a8d 83.sAnpted haivina Bedemd RERRABER and
cheni cal %éﬁg@%gi?&@%g&@wmsg%rmad@se e E G ddHom gﬁeﬁnt he fusion

partner and transl ated as single amno aclid sequence,

addi t i onalNQsrilnd 3aandds, hetywhiseein it onagodtidneafilessequenee LEASERVE4SEQEP and t he
FGFR ECD a0k | i i) t i [ i ne-serine
(7)1 ) bR g0 od By BB e P hyor fl o AR o B Ul

pol ynucl ediPEE®PISGILAABEARMTDR(SEQIESNOL 71)thas baen idbleted thencthe narbgxyt he f usi on
partner and/or FGFR ECD into a single 37 expression construct (for

exanpl e, a pol ynucl eotide containing a particular restriction site may be
pl aced between the pol ynucl eotide encoding the fusion partner and the

pol ynucl eoti de encodi ng the FGFR ECD, wherein the pol ynucl eoti de contai ni ng
the restriction site encodes a short amno acid |inker sequence).

[0135] When the fusion partner and the FGFR ECD are coval ently coupl ed by
chem cal neans, linkers of various sizes can typically be included during

. ~ I - o,




[0138] In certain enbodi ments, a pol ynucl eoti de encodi ng a pol ypepti de of
the invention conprises a nucl eotide sequence that encodes a signal

pepti de, wbi2etv/o1nisen transl ated, w II be fused to the amrcmarst@vnszios of the
FGFR pol ypeptide of the invention. g scussed above, the signal peptide
may be the native signal peptide, the gnal peptide of FGFR I, FGFR2,
FGFR3, or FGFR4, or nay be another heterol ogous signal peptide. The am no
aci d sequences for certain exenplary FG-R signal peptides are shown, e.g.,
in SEQ I D peBinuéF thpdishephide, mere{;emé ﬁagn%eﬂp&@ame%mﬂ% @&p@%ﬁv&r e known
in the art 38 and are descri bed g. onl I ne Sl nal Pepti de

Dat abase rrg‘ﬁﬁ}c%lhlfé’dhfwmg H@HDQWIFQFBH&EQ}? fr&rmlfﬁelmvs thewmlmawcbwauenm versity
of Si ngapo, / al so Choo
ot al BNyt SRQTDIGNL 65 10k P 56 s nee IR, WG BakedBED TR0 N0

2006/ 08143Y)lrlant8” refe{soasajantsmfdanoamm oe*mwcﬂﬁffmm@ypepthﬁe thatekehds 1am|thh mol ecul e
conpri sing tlde e odi n ne of erest

expression x&/%g HBPM%(I%%? esvagigt gﬁ %t Qrfglgaéc%rﬂpl?sﬁrﬂl i)g %'Ef( host cell.
Expr essi onwherein Eheadnaﬂts ane c@;ﬁablehff bﬁ’rdﬁtgeb FS}FQ‘and/&@(I}Iﬂl\Be rSﬁ.xblOﬁarMﬁ&ﬁﬁyS

[0140] Vectors co n nuycl eot s.that enc th i des of

t he i nvent % 1%?”(3;”8 ﬂfgﬂg ?{109%@? F‘g’s'i‘tHE‘Plﬁd%mV‘g?ffthéﬁ'tg ﬁéﬂ?%ﬁﬂ ed to,
DNA vect or Gariaitftaginy &phble 31 biniling ko FEEL &idfor FGFY 9 Qék balbw\BiC @kcussi®t 6  One
skilled in the art can se|lect a suitable vector depending on the

pol ypept i dBe strchue/Bustigseirtonship of fOH 3 rageinlar dofaaes) f or expr essi on.

[0141] In certqosp]emmﬁwmﬁ $anaﬂts\f§é§/t1ﬁ?€1ude%1n§§$&@&%sﬁtﬂﬁ&m'vﬁtlﬂpﬁlhm zed for
expressi on ‘E%‘EOl peptides in CHO S'or CHO S-derived cells. Exenpl ary such

vectors arBOKRAEE B’éﬁﬂmbéblgN glycas)iationi fefprmed & interchgngeablphereincas iEGFRI0 g .
For in vi vECDEtbeytation mpladh Sha FCEREEQINGIGH AREME, fokiGho] [0 Flosen

for in vivo e sion o0 pol ypept
i ncl udi ng ¢mbedngents, onecemie Amgwckide witbil theFGER4 EXPrassiutatedad ptelent

pol ypeptid nder, C of . onot.er that.fu i in.a
tissue- spe@?’?og%lgtﬁ%lnaﬁ&aps olgqé lrl'?%’f:%tfd%l %E'HBEEI&?XFP@ laﬁf gﬁﬁ‘gr‘%?l)a

descri bed, acilsghat magn bEElychyyhutdddadliderNNG N1¥€) N2G0 N6 RE80, ahid 3130 Cial SEQ

[0143] Th t|d f the | Ave ntion c ex i various
enbodi rren?@ol@lbéqp SQaﬁ\ff’&q IEIEIB%F’fe?p LY gRnggc aigé‘&‘lt%t}q“gfnei@%g@zbﬁr eukaryotic
cel I's, sucjlyasylhtisigahta®e inchide FORA! NTRIA, 31237 ASKTYIAC BI2bEA, A A 30RAHR! | an

cells. Suc§1 exg eSSI on, may be carried out, for exanple, according to
pr ocedur es v Qshl pk2-art. Certain exerrpl ary eukaryotic cells that can be

used to expres g}oml YP&RHaind@SboliedntidIsh FORIR4 BCD 189 a sigﬂmtp%gn&eo In Sé;ﬁmcel s,
i ncl udi ng Cos cell's; 293 cells, including 293-6E and T cells;

cell's, i ncomiidhpenesyo BGERH ECBncladss ableash are sl peplifle, whivtemaybe aebretedn t he
art can s eptide to be
R A g R e

expressed, esire e scale of the
production (e. d%1]aTheterhs SFGEHRS 2kpextiagtiblat dampain’s and ‘FGER4 gdRED’anount f or

oot ol 1 ngiie s plbeif bR BRCH REBhEy B BRI AMCBYERCIS 2

post - t r ansused hayeia) thﬂtﬁdnf‘FG&’RMgE@Dtrhkrspolayopbpeptnie cahptidiiez theeadbdeon. For
exanpl e, |n ertal ceI roduce F R4 ECD iC regl on
it onne. ari S5 Rp SRR, BT 5P pRaR ool sshugmer sl

gl ycosyl atﬁr@mSBQdDdﬂOﬁllaﬂﬂ aiid 93) btitheith zttfh@stﬁeqmtumliﬂulec&ﬂdtdﬁ R)crem@uged | n 293
cells. 0 troduction of a nucl cid int Sir host cell
can be acc‘iﬁﬁ#ﬁ ilﬁgﬁj a‘élen © ARG SRS ﬁ)a}‘}g gf wﬂﬁﬁfﬂ% not
limted tqms:ed‘@mmrmepfm én&’aqréﬁa‘r%tahmw@&fﬁd%weptmdm}&ﬂau

transfection, catiqgnic lip di ated transfection |'ectroporati on,

t r ansduct i B POFonoE fheéﬁqueé%ecLP@é?RTWﬁAéﬁé’#ﬁlRéﬂD fﬁﬁ%%éloaﬁ b hasdeani bed,
e.g., in SREMORIM Bl cboxy-MrhRGLbAthe %18%9{,% AS &5@99&%0{1% té}/&mt@mﬁr d ed.

Col d Spring Harbor Laboratory Press Nucl el ¢ aci ds nmay

t ransi ent |31z BICI  yayisngs trefersdp aamiants quhqwlﬂ%%lgﬁ@@sméFGEBHI%gEﬁBcor ding to
met hods k ﬁi@

pol ypepti \glgla%ﬂ dﬁs@&'ss d£b8§%l Whﬁre\%@%%%anasn%gﬁlpgﬁ B{ gg't g een eng| neer ed
or transf eIE4. \Suclhvaalantamaelcontamladnmmacsizaddaloamdoﬁtwrgs, ariisubstitytpapt | de,
according to nmethods known in the art. Purification of FG-FR ECD

Pol ypepti des




[0146] The pol ypeptides of the invention can be purified by various nethods
known in the art. Such nethods include, but are not limted to, the use of
af finity weatniooas198i on exchange chronat ography, and/ or RguUUSRIOIFZI04
interaction chromatography. Suitable affinity Iigands include any |igands
of the FGFR ECD or of the fusion partnb?, or antibodi es thereto. For
exanple, a Protein A, Protein G Protein AAG or an antibody affmty colum
may be used to bind to an Pc fusion partner to purify a pol ypepti de of the
i nvention. HYRE | so be used
to purify ?réahéobﬁgﬂptgilt: I‘E?%)?et he Fx%t\lf%ﬁ ?éojénpaq]ég’éo |c in %lrdgctl ve

chr omat ogr @AY, (séedrelax forrp ldescussiob of the smucuph/é\uyctlommﬂamnmmpmwcmmo sui tabl e
for purifyj | ypeptides. Many nethods of purifying polypeptides
are known %ﬁﬁﬁiﬁf&ﬁ%ﬁm e skilled in the art can select a suitable nethod
dependi ng on tr[962]de\mtimFRﬁECDa)pnlzymatﬂdmem”raMse@uxhEGFR4b;erurl fied and

on the scal e of the n e quantity of polypeptide or

nol ecul e psreﬁe(‘iﬁg&%n Fébggt%pg) C%%ASF@}SBT@% )ﬁ@fRAdﬁﬁIXV%rtaP‘étlpon and
Carriers which t}{e%ﬂaﬂreglm YW tUmnRRBLOhIRNIE dotBf IRPhyRRIPt | des of the

i nvention can be admnistered in vivo by various routes known in the art,

i ncl udi ng, MERHECEIgPul-Tke dognaiyll (D2)(referredo Bersindnteschanggably asthe Slinker

subcut aneoytnaifya fkkSlesion, ”"‘Dﬁfﬁ‘i‘l@rﬁé{ ¥ aﬂd*tﬂlaﬁyﬁﬁkér% od”S‘Ba{sao%é{f!: Ged
intraventricul ar, intratracheal, budcal, rectal g{lra eritone

i nt r ader mawith thg 512 linker zsaginsefroma FGFRAFGER2:; ar F@F%ﬁ Tl@rDbﬂiémlwmé gy

i mpl ant at i ErRf pEBRAL Ak zﬂgg{r@ﬁ apbated into
preparations in Soh]i d@l enc-glifs I qui or gaseousq?grq?r@E ncl udi ng, but
not |i mitekp)iwhich Jabnmosamdsamm%mcpmwdm@BQyﬂbNOt Eor hed the sepese sol uti ons,

ol eoul s DB ERE< SARDTSNR B L GeRLI NOZRD, BB iedino s S ont o

gol d mi cr ojpay intlnkies ofi8BQUPINO LY. €Thei it-Da diakdralf FGFRY has thakdduedce bonmbar dment

ot A BB BpprTIs SR R el o hENER b5 ol sties ne

appropri at@tf)QBEnﬂlcﬂﬁdl@nofﬂEbUDN(EZ@for%thels&qu@el on according to the

i ntended a i catl on I‘P&q n various_enbodi ments, conpositions
Comort ot noBRERS DDA ESRE B TR RN P B ASES A Y dencetieisroamul at | on
wi th phar %ﬁfs@b't&?dd mcﬁ@ﬁemfmbeumwﬁrﬁmm-m%ﬁkef%rfp@;ﬁsm%seﬂB' ch are
known in the art (see, EEED Cennaro, Remn ngton Sci ence and Practice

of Phar macsgauginghD @(ﬁfaﬁﬁ%‘éﬁws K&E@éDINQ}s%) i¢h i leemmpzoos)
Ansel et £ o 7th
ed., Li ppgdr%dc’s)tlg \%H@l %ﬁl&;hﬁ%gf@,@@%ﬁggdf(mm@) MK%H%(GE%F??@/@E ook of
Phar mac eutseguencERAPFF€RDEDGEDEAED TPHRITGR(SEQ IDIND: 1) esisic BGOGYJ aciddar i ous
phar maceut ta e ich inelu dj uvants,
carriers, fOggé’dyl’ue&t%lq’ %r%cgval a%fec%w rf?%(emBF f'@Fﬁ%EP@O]’éIZPﬁ ¥i ous
phar naceutahnnérhganalutteepmadnd: sotdimdtet itq FGFRAEITADE X, lirkecthimsraphhvagl thst | ng and

buffering agents, tonicit nts, stabilizers, wetting agents
and the [i¥&™ %\(il%segfl%e eﬁﬁﬁf@hsg%tﬂg public. Certain non-liniting

exenpl ary carr l[@m !ABC‘MMhIEm) DAY iled cﬁi&idrﬁl’encfdﬂﬁﬁétaﬁlQWRé\m& er,
| In the art can

gl ycerol, i.nations thereof

del oot “a ST AU FOT R Uk GO S AR 6 E R Bagetio,/d FOrRa 218 E6Dag] 1
various enhagitsenivhich SITRRES fekion S etw@EirRindgloBRlin MRddnd&ST @1) ke | nvention
can be fornmulated for |(r51£qect| on by dissolving, suspending, of enulsifying

t hem i n arimaynegokuligrlikssiomgindd(R2)drsferesd to h@raehnta@h%g@ﬂmﬁ the Jinkett her oil s,
synthetic &hiaﬁfratunﬁeﬁeglgn,gtmw ke, GRUP1SDPfinker gégﬁfn”)aﬁas@,@é}{ﬂeﬁla@éal dS or

propyl ene glycol; and desired, wth conventional” additives such a

sol ubi | i ze¥ith the Pdt%llwea@smﬁonsﬂgﬁghdi%g@ﬁ@3 esrddsritiedi ahgvesfgent s

stabi | i zerg; vari ous enbodi ments, the conpositions may
be formul at Iﬁﬂdﬁo@?ﬁ%?ﬁ{ﬂ%e\ég %)arIg exanpl e, using pressurized acceptable
propel | ant s sug®odds The tehhsa‘rmweﬁlbandﬂngmninameud rpndqwirmad “cnrlrespgmhng and the

| i ke. The ca o,S|t|on ted us enb nts, into
sust ai ned "PANEEase P8 Rt b Bein Rk BLShmind i R ath g T e

non- bi ode gitintaddidsaqdngetis Sndidatdddy- 7)o & ififd FSFRBCDY - hidegfogibalihL

formul ation includes poly lactic acid-glycolic acid polynmer. A non-limting
exenpl ary non- bi odegradabl e formul ati on i ncludes a polyglycerin fatty acid
ester. Certain nethods of making such fornul ati ons are described, for
exanple, in EP 1 125 584 Al. One skilled in the art can select a suitable
formul ati on depending on the intended route of adm nistration, using

techni ques and conponents known in the art. [ 0150] Pharnmaceuti cal
packs and Kits conpr|5|ng one or nore contalners each contalnlng one or

o Y " Y b1 . o o o o




be made by persons skilled in the art, such as an attendi ng physician based
on considerations of the condition being treated, age of the subject being
treat ed, woverwaiy198f the condition being treated, gener&cTdatsate/06f70heal t h
of the subject being treated and the lh% In certain enbodi nents, an
effective dose of the polypeptide of t invention is adninistered to a
subj ect one or nore tines. In various enbodi nents, an effective dose of the
pol ypeptide of the invention is adm nistered to the subj ect at |east twce
a nonth, o : | vari Qus
enbodlnentgﬁﬁgﬁwgﬁgéé?%%%£§g§gw§15 ﬁ%ﬁ @5%@%%. pﬁﬁﬁnggh ?é is

adnmi ni st er d®f tiéeqohéF@EBjF&Q Dfl 92 linkef @g@n Saowmmla seatenbezasgnnmntrm‘rst h, at |east

t hree nont h@l i on Ther apy
[ 0153] Pol ?}%‘ept %ﬁégatg e I nv on‘rlcrlr(gt11t681 ues twcﬁ ?E%&HEPQEQEW W th
ot her nodeshowh in FEGt ItantAs deffiesd nasin jibe qmrmvpcnidnlglamﬁmrmd msibﬁetsaat\ueaﬂl y

cont enpor a W r_after. e rea nt, for, exa

surgery, cﬁg%fﬁ%&rﬁa%gfgg B %%&&h@rﬂmp‘s Sogfe tgelﬁ ﬁ‘?%etsP%ftdthB

bi ol ogi ¢, midesidscsdetwres AGERY iatd EGFRDmd)éhoMbianldB 10€. Ak @afindddhefdrS ﬂx’és es
Usi ng FGFR ECD P tide su fromthe experinents
descri bed Wéﬁcwﬁ&eéawgt%t rﬁi‘f—‘ﬁﬂbﬁg‘,ﬁe T #eeasioddGal P FGrRa s
abi ity t oADidThedErdinpihe cofespéaiity axﬁﬁ@am@r&dues@é%h?(ﬁlﬂ'aﬂ@ ko#R9greTabl es 3
and 4. Thus, those chinmeras can be used in a variety of treatnment methods

in a sim | RPVAENEES- HE. daeertam modimmtpthesauno asidyesidug of 2 SHIGRRECBn No. US
2008/ 01716§ %placcd by the kOIApbndagy anﬁﬁ@gah ?es1d§9 by, Q&Q&ﬂéﬁ%ﬁﬁcwgn tion may
be used as ligand traps I1h vivo to treat di seases associ ate one or

mor e | i gantish embediynentsmen e dorespsuding aminp@rid ofithd/seqronf BSTR. ECIIIM; Fg@pR ECD

pol ypepti t nge of
cancers a?tﬁ? %?&g%gtdg%sgﬁ% I'sor A:eld}r%?jE (I:%%(’:%e?%{% ge aé%sur?én %O(%fnﬁl% SFGFR ECD
pol : ypept i dkenl thgamido ticid pssidue whthie Siest FGFRBCN 1spmapnhe cassporaitngamike, al bumi n,

or pol yet hyl above certain
enbodi mnt%fﬁ%@%ﬁ@%ﬁé WE@P&%‘ ediinig thefirst m@éd‘ﬁto treat colon
cancer. Expresg06s) Ghe kohh“dotidsdormtink fnfindAcliaeqiare’ t‘eentreq)oham@rl mary
colon tumors and, several gl on :pgor cell lines (see, g., Desnoyers,
Oncogene, SSUESE e pEgaayrchay FER O IEBIP ths SPRRnaGe! a@mfm%@wy

Adm ni st rabhmﬂaggnlﬁlmegghgﬂﬁipmgbmy to FGF19 significantly reduced
tunor growth in two man col on cancer cell line xenogaft nodel s (HCT116

and Col 0201; sé%%eéﬁd‘?@r@4 EEDcxon fehimeraaicfarstoga B¢l seleriad t he FGFR4
ECD aci di crdfghtf F@ﬁm@ﬁwﬁkh EWH&@%ntsumrF(ﬁ“M@D vAadtd) iiPRniEFT116
xenograft nodel. Reduced tumor growth was al so seen in a Coi201 nodel

fol | owi ng thamlmgﬁlﬂa@qwmwcmwgv bxqruatrefem;t toéiht?mwl}lterchhwablb’ﬁs Gexenai n
enbodi nent g O?rtb&,na%g%éng Beh Hpfach £ R tho TR 181 Qbudide cd ST OBy HBY DE

admi ni stere escri ove, to patien on cancer.
In certai rﬁ@mﬁGﬂRﬂrﬂ?ﬁr}éRZ,DhEGF@:mxm})fahﬂ HBER4= EGDancavles dierssquenge be

d I h
her apout | YRR EERESAREE SRRHSTR B fel high BAn T SB cssi on

have al so 28geincldsiveof SBQIID NOViebr enedddsulngseusmoe s (see, e.g., Desnoyers,

oot A aot s G BRI R AR

FGF19- t r ani9geintlasind) 6§ SEQEDNOLE | Bxdhaof CEFRI RACTAcIME Sdquesee Des noyer s) .
FGFR4 expression has al so been inplicated in breast cancer (see, g. ,U

U.S. Pat erRANSSEPDIRDPRSS N GHQID BOPY), Which s angge peids %

recept or - pegL4, '1ﬂ{<§uche@£9§E(§ﬁ5WchﬁwdéﬂhéE&@eﬂMet h poor clinical benefit
in patients on tampxifen as a first-line tr nent%buer et al., Endocr.

Rel at. CarfedkPSSEDRRDRDSSPEEKEIHRITKPNEM {SEQERRI:192) vichds eminegicds nut ei ns
may al so hg yseg 1ﬁc‘i’uswee@ftSﬂQ I’I?Nd: Qf‘ CE§<§1 4 FRAT0 &1@5&@ 'th% se%tféﬁ}:éJd' ng

infiltrating ductal carci noha and adenocarci noma, and car ci nomas,

i ncl udi ng SﬁﬂﬁﬁmmDTDGQEE&h@%mﬁhﬁﬁi&Hﬂlﬂbhmbﬁﬂlh&whhﬂMhmngmdaﬂﬁﬂnonas
[0158] FGFB& 138951!/: ‘tﬁﬁ\?é%e%?(tu? 4 opﬁ(\fvﬁ ?‘l c%dngetﬁe segﬁén%gt ed in prostate
cancer, reater requency evel's of el'n expression in
gr ade 5 CMBSSGIDIDEDGEDE@JE)I@VDT ESEQBHD Ak \33)) whichds ammd acidat ¢toto.126,
213(1):82-90 (2007)). Suppression of FG-FR4 by RNA interference bl ocked
prostate cancer cell proliferation in vitro (see id.). FGFR4 ECD acidic
region nuteins may therefore also be used to treat prostate cancers. [0159]
FG-R i gands, such as FGF2, are known stimulators of angi ogenesis. Thus,
FGFR ECD pol ypepti des nay be adm nistered to patients with angi ogenic

di sorders such as cancer and/or macul ar degeneration in order to inhibit
angi ogenesi s. Addltlonal cancers that may be treated mnth the FGFR ECD

Y " - o o o o




[0160] Tunors conprising dysproliferative changes, such as hyperpl asi as,
nmet apl asi as, and dyspl asi as, may be treated, nodul ated, or prevented with
FGFR ECD wolypaprisdes as wel |, such as those found in epCrluskeclosimmssues,
i ncludi ng the cervix, esophagus, and Iyng, for exanple. Hyperplasia is a
formof controlled cell proliferation fnvolving an increase in cell nunber
in a tissue or organ, without significant alteration in structure or
function. By way of exanple, endonetrial hyperplasia often precedes

endonet ri ajnclaahPE 8 SE [ in which
one type ofcadult or@qgg?dil %‘egtﬁlg%? %ﬁél%%wr%%lglg%%?g@kﬁag&mgggt her type

of adult c@tpre noelimpedio; BEGERhEGPwyen # ghigstas heying the aminoasidessuaneestafssue
cells. Aty®&ab tg@ 3l a involves a sonewhat disorderly netaplastic
epi thel i um %ys asia is frequently a forerunner of cancer, and is found
mainly in the e[@ﬁ]hé\lm“aFGIfM g E’Cllllemﬁdnmyra’ ‘oefiarsdbd amBGFRéGIg EGDi c cel |

W h f h 1
ar ohi tect o AP el PR RIREE A G FSERY e T pllPen R IR et e o e

exi sts chrniaats,iin mhichttheamioo amldﬁéqammtenmdeahhyiexm Mi&faredftemandm n the cervix,

respirator ssa QI‘ al gsavit and | 1 . bl adder r exa 1.es of
beni gn tun%?eg g‘ﬁyé o588 4 P’éaﬁ‘é‘&“ﬁﬂﬂ?&%gﬁc SPaiﬁdé’\'} agidcor dance
With the plegsod ercodedtyi extn 4 ol KEGFRY, FEFROYGFGIRY Meséﬁﬁeﬁ @bmtﬂnons
particul ar I%( in intracranal sites and nyol eonas. [0161] Since FGFs

cont ri but FFRMEFREROBHHEMESEnat i on and are expressed locally in the bone

stromal environpgy)t AntFEFRPECD! R Woxrenhﬁeﬂanre?&@@d DOFGERPRED selRfie Sur vi val
of bone netastases. FG-s have been inplicated in bone formation, affecting

ost eopr ogelfime BrivedGFRAHIDS HGFBA ECE) fragsisintss and i GHR4 BGPjvatianss in whigh at
apopt osi s. 1e5Eh 3 mcﬁ%@f'h &Qﬁ;egﬁkaf&ltfgﬁé{%ﬁaa E&E A6 FR1 taﬁkydolr ng FGR

ECD pol ypept | can be used to treat bone met astase$ I'n cancers such
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sequence alignnent of the |inker domains fromFG-RL and FGFR4 and t he
boundari es and sequence of the swapped regions in the three variants,
called ABMUtl, ABMUt2, and 46 ABMut3 (see Table 1), that were constructed.
Table 1 lists the various FGFR-Fc fusion proteins used in these exanpl es
with nanmes and brief descriptions. Table 1. FGFR-Fc Fusion Proteins Protein
Name SEQ ID #




Brief Description Short nanme FGFR4EC D(deltal 7)-Fc 14 Parental FGFRAECD Fc,
which has a 17 am no acid carboxy-term nal deletion fromthe FGFR4 ECD.
RAMUt 4 FGVBAREODOABNUL 1: deltal 7)-Fc 86 The Dl -D2 | i nker PCTArseto®oRe04 S
swapped into RAMut 4. ABMut | FGFRAECDH( t2: deltal7)-Fe 87 Exon 4 from
FGFR1 i s swapped into RAMut4. ABMut 2 FGFRAECD( ABMUt 3: delta 17)-Fe

exemplary FGFR4 ECD acid box chimeras include, but are not limited to, FGFR4 ECD
acid box chimeras having the amino acid sequences of SEQ ID NOs: 43 to 45 and 157.

[071] A “long acid box” refers to a region of an FGFR ECD that includes the
acid box and certain additional amino acid residues on the amino-terminus and/or
carboxy-terminus of the acid box. As defined herein, the long acid box of the FGFR4
ECD has the sequence NDDEDPKSHRDPSNR (SEQ ID NO: 96), which is amino acids
104 to 118, inclusive, of SEQ ID NO: 1; or has the sequence NDDEDPKSHRDLSNR
(SEQ ID NO: 97), which is amino acids 104 to 118, inclusive, of SEQ ID NO: 2. As
defined herein, the long acid box of the FGFR1 ECD has the sequence
EDDDDDDDSSSEEKETD (SEQ ID NO: 98), which is amino acids 105 to 121, inclusive,
of SEQ ID NOs: 21 and 25. As defined herein, the long acid box of the FGFR2 ECD has
the sequence DDEDDTDGAEDFVSE (SEQ ID NO: 99), which is amino acids 111 to
125, inclusive, of SEQ ID NO: 27. As defined herein, the long acid box of the FGFR3
ECD has the sequence GDDEDGEDEAED (SEQ ID NO: 100), which is amino acids 110
to 121, inclusive, of SEQ ID NO: 31.

[072] The term “FGFR4 ECD long acid box chimera” refers to an FGFR4 ECD
selected from native FGFR4 ECDs, FGFR4 ECD fragments, and FGFR4 ECD variants, in
which at least the long acid box, but not more than the D1-D2 linker region, has been
replaced with at least the long acid box, but not more than the D1-D2 linker region, from
FGFR1, FGFR2, or FGFR3.

[073] The term “FGFR4 2Ig ECD long acid box chimera” refers to an FGFR4
ECD selected from native FGFR4 2Ig ECDs, FGFR4 2Ig ECD fragments, and FGFR4 2
Ig ECD variants, in which at least the long acid box, but not more than the D1-D2 linker
region, has been replaced with at least the long acid box, but not more than the D1-D2
linker region, from FGFR1, FGFR2, or FGFR3.

[074] The term “short acid box” refers to a region of an FGFR ECD having a
stretch of consecutive acidic amino acid residues within the acid box. As defined herein,
the short acid box of the FGFR4 ECD has the sequence DDED (SEQ ID NO: 101), which
is amino acids 105 to 108, inclusive, of SEQ ID NOs: 1 and 2. As defined herein, the
short acid box of the FGFR1 ECD has the sequence EDDDDDDD (SEQ ID NO: 102),
which is amino acids 105 to 112, inclusive, of SEQ ID NOs: 21 and 25. As defined
herein, the short acid box of the FGFR2 ECD has the sequence DDEDD (SEQ ID NO:
103), which is amino acids 111 to 115, inclusive, of SEQ ID NO: 27. As defined herein,



158 An acid box region fromFG-RlL is swapped into RAMut 4. ABMut 3

FGFRAECD( 21 g+Li nker)-GS | inker-Pc 89 The first Ig domain of RAMut4 is

del et ed, Woto0tdna708- D2 |inker is retained with a GS |i nleer/USBODSLyHL )
FGFRAECD( 21 g- Li nker)-GS | inker-Fe 90 Both the first Ig donmain and the D1-D2
| i nker are deleted fromRAMUt4 with a |'i nker. R4(21g-L)

FGFR1LECD(del tal4)-Fc 91 FGFR1 ECD-Fc fusion protein with 14 amno acid
C-terminal deletion. RIMit4 FG-RLECD-Fc N A Commerci al | y-avail abl e FGFRL

ECD- Fc T usin@hdpf R4dk of the FGFR3 ECD has the sequence DDED (SEQ ID NO: 104), which
is amino acids 111 to 114, inclusive, of SEQ ID NO: 31.

[075] The term “FGFR4 ECD short acid box chimera” refers to an FGFR4
ECD selected from native FGFR4 ECDs, FGFR4 ECD fragments, and FGFR4 ECD
variants, in which at least the short acid box, but not more than the D1-D2 linker region,
from FGFR4 has been replaced with at least the short acid box, but not more than the D1-
D2 linker region, from FGFR1, FGFR2, or FGFR3.

[076] The term “FGFR4 2Ig ECD short acid box chimera” refers to an FGFR4
ECD selected from native FGFR4 2Ig ECDs, FGFR4 21g ECD fragments, and FGFR4 2Ig
ECD variants, in which at least the short acid box, but not more than the D1-D2 linker
region, from FGFR4 has been replaced with at least the short acid box, but not more than
the D1-D2 linker region, from FGFR1, FGFR2, or FGFR3.

[077] The term “FGFR2 ECD short acid box chimera” refers to an FGFR2
ECD selected from native FGFR2 ECDs, FGFR2 ECD fragments, and FGFR2 ECD
variants in which at least the short acid box, but not more than the D1-D2 linker region,
from FGFR2 has been replaced with at least the short acid box, but not more than the D1-
D2 linker region, from FGFR1. In certain embodiments of the FGFR2 ECD short acid
box chimera, at least the FGFR2 acid box, but not more than the D1-D2 linker region, is
replaced with the FGFR1 short acid box.

[078] The term “FGFR3 ECD short acid box chimera” refers to an FGFR3
ECD selected from native FGFR3 ECDs, FGFR3 ECD fragments, and FGFR3 ECD
variants in which at least the short acid box, but not more than the D1-D2 linker region,
from FGFR3 has been replaced with at least the short acid box, but not more than the D1-
D2 linker region, from FGFR1. In certain embodiments of the FGFR3 ECD short acid
box chimera, at least the FGFR3 acid box, but not more than the D1-D2 linker region, is
replaced with the FGFR1 short acid box.

[079] The term “FGFR4 ECD acidic region chimera” is used herein for
convenience to refer to the following five types of molecules: FGFR4 ECD D1-D2 linker
chimeras, FGFR4 ECD exon 4 chimeras, FGFR4 ECD acid box chimeras, FGFR4 ECD
long acid box chimeras, and FGFR4 ECD short acid box chimeras.

[080] The term “FGFR4 2Ig ECD acidic region chimera” is used herein for
convenience to refer to the following five types of molecules: FGFR4 2Ig ECD D1-D2



R1Fc FGFR2ECD- Fc N A Conmerci al | y-avai |l able FGFR2 ECD-Fc fusion protein
R2Fc FGFR3ECD- Fc NV A Commerci al | y-avai |l abl e FGFR3 ECD- Fc fusion protein
R3Fc FGFRE¥BCMrRa78A Commer ci al | y-avai | abl e FGFR4 ECD- FecCose@n/0pa704 ei n
RAFc FGFRAECD( RAMut 4(N104D): deltal 7) - 130 RAMut4 with N1 04D point
mut ati on. RAMut 4(N104D) FGFRAECD( RAMut 47 P109D): deltal 7)-Fc

linker chimeras, FGFR4 21g ECD exon 4 chimeras, FGFR4 2Ig ECD acid box chimeras,
FGFR4 2Ig ECD long acid box chimeras, and FGFR4 2Ig ECD short acid box chimeras.

[081] The term “FGFR4 ECD long acid box variant” refers to variants of the
FGFR4 ECD selected from native FGFR4 ECDs, FGFR4 ECD fragments, and FGFR4
ECD variants, that have increased acidity in the long acid box relative to the FGFR4 wild-
type long acid box. In certain embodiments of FGFR4 ECD long acid box variants, at
least two non-acidic residues within the long acid box of the FGFR4 ECD are each
independently replaced with an acidic residue. In certain embodiments of FGFR4 ECD
long acid box variants, at least one residue within the long acid box of the FGFR4 ECD is
replaced with the corresponding amino acid residue from FGFR1, FGFR2, or FGFR3. In
certain embodiments of FGFR4 ECD long acid box variants, at least one acidic residue
within the long acid box of the FGFR4 ECD is replaced with a different acidic residue. In
certain embodiments of FGFR4 ECD long acid box variants, one or two acidic residues
are inserted between amino acids 103 and 104 of SEQ ID NOs: 1 and 2. In certain
embodiments of FGFR4 ECD long acid box variants, up to three non-acidic residues are
deleted from the long acid box of the FGFR4 ECD. In certain embodiments of FGFR4
ECD long acid box variants, the total number of acidic residues within the long acid box
of an FGFR4 ECD acidic region variant, including any acidic residues inserted between
amino acids 103 and 104 of SEQ ID NOs: 1 and 2, is at least seven.

[082] The term “FGFR4 2Ig ECD long acid box variant” refers to variants of
the FGFR4 ECD selected from native FGFR4 2Ig ECDs, FGFR4 2Ig ECD fragments, and
FGFR4 2Ig ECD variants, that have increased acidity in the long acid box relative to the
FGFR4 wild-type long acid box. In certain embodiments of FGFR4 2Ig ECD long acid
box variants, at least two non-acidic residues within the long acid box of the FGFR4 21Ig
ECD are replaced with an acidic residue. In certain embodiments of FGFR4 2Ig ECD
long acid box variants, at least one residue within the long acid box of the FGFR4 2Ig
ECD is replaced with the corresponding amino acid residue from FGFR1, FGFR2, or
FGFR3. In certain embodiments of FGFR4 2Ig ECD long acid box variants, at least one
acidic residue within the long acid box of the FGFR4 2Ig ECD is replaced with a different
acidic residue. In certain embodiments of FGFR4 2Ig ECD long acid box variants, one or
two acidic residues are inserted between amino acids 15 and 16 of SEQ ID NO: 94, which
is an exemplary FGFR4 2Ig ECD. In certain embodiments of FGFR4 2Ig ECD long acid

box variants, up to three non-acidic residues are deleted from the long acid box of the



131 RAMut4 with P109D point mutation. R4AMut 4( PL09D) FGFRAECD( RAMut 4( R113E) :
deltal 7)-Fe 132 RAMut4 with RL 13E point nutation. R4AMut 4(R1L13E)
FGFRAECD(WONDIOA(1BBE6E) : deltal 7)-Fc 133 RAMut4 wi t h S11@ETps2em/omroat i on.
RAMut 4( S116E) FGFRAECD( RAMut 4( 104-114)'§GFR1( 106- 117): delta 17)- Fc 134 i
Resdues 106 to 117 from FGFRL swapped #hto RaMt 4. R4(104- 114):R1(106-117)

FGFR4 ECD. In certain embodiments of FGFR4 2Ig ECD long acid box variants, the
total number of acidic residues within the long acid box of an FGFR4 2Ig ECD acidic
region variant, including any acidic residues inserted between amino acids 15 and 16 of
SEQ ID NO: 94, is at least seven.

[083] An “FGFR4 ECD acidic region mutein” is an FGFR4 ECD selected from
native FGFR4 ECDs, FGFR4 ECD fragments, and FGFR4 ECD variants having a greater
number of acidic residues in the D1-D2 linker region than the wild-type FGFR4 ECD.
The term FGFR4 ECD acidic region mutein is used herein to refer to the following types
of molecules: FGFR4 ECD acidic region chimeras, including FGFR4 ECD D1-D2 linker
chimeras, FGFR4 ECD exon 4 chimeras, FGFR4 ECD acid box chimeras, FGFR4 ECD
long acid box chimeras, and FGFR4 ECD short acid box chimeras; and FGFR4 ECD long
acid box variants.

[084] An “FGFR4 2Ig ECD acidic region mutein” is an FGFR4 2Ig ECD
selected from native FGFR4 2Ig ECDs, FGFR4 2Ig ECD fragments, and FGFR4 2Ig ECD
variants having a greater number of acidic residues in the D1-D2 linker region than the
wild-type FGFR4 2Ig ECD. The term FGFR4 2Ig ECD acidic region mutein is used
herein to refer to the following types of molecules: FGFR4 2Ig ECD acidic region
chimeras, including FGFR4 2Ig ECD D1-D2 linker chimeras, FGFR4 2Ig ECD exon 4
chimeras, FGFR4 2Ig ECD acid box chimeras, FGFR4 2Ig ECD long acid box chimeras,
and FGFR4 2Ig ECD short acid box chimeras; and FGFR4 2Ig ECD long acid box
variants.

[085] An “FGFR2 ECD acidic region mutein” is an FGFR2 ECD selected from
native FGFR2 ECDs, FGFR2 ECD fragments, and FGFR2 ECD variants having a greater
number of acidic residues in the D1-D2 linker region than the wild-type FGFR2 ECD.

[086] An “FGFR3 ECD acidic region mutein” is an FGFR3 ECD selected from
native FGFR3 ECDs, FGFR3 ECD fragments, and FGFR3 ECD variants having a greater
number of acidic residues in the D1-D2 linker region than the wild-type FGFR3 ECD.

[087] The term “FGFR4 ECD fusion molecule” refers to a molecule comprising
a polypeptide selected from an FGFR4 ECD and an FGFR4 ECD acidic region mutein,
and a fusion partner. The term “FGFR4 2Ig ECD fusion molecule” refers to a molecule
comprising a polypeptide selected from an FGFR4 2Ig ECD and an FGFR4 2Ig ECD
acidic region mutein, and a fusion partner. The term “FGFR2 ECD fusion molecule”

refers to a molecule comprising a polypeptide selected from an FGFR2 ECD and an



47 FGFRAECD( RAMUt 4(104- 114) : FGFR1(107-117): delta 17)- Fe 135 i Resdues 107
to 117 from FGFRL swapped into RAMut4. R4(104- 114):R1(107-117)
FGFRAECD(WONDtoA1104- 110): FGFR1(105-113): delta 17)- FePC3IdsRemiosres 105 to
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FGFRAECD( R4AMut 4(113-116):FG:R1(116-119§. delta 17)- Fe 137 Res Residues 116
to 119 from FGFRL swapped into RAMut4. R4(113- 116): R1(116-119)

FGFR2 ECD acidic region mutein, and a fusion partner. In certain embodiments, an
FGFR2 ECD fusion molecule contains a “GS” linker between the FGFR2 ECD or the
FGFR2 ECD acidic region mutein and the fusion partner. The term “FGFR3 ECD fusion
molecule” refers to a molecule comprising a polypeptide selected from an FGFR3 ECD
and an FGFR3 ECD acidic region mutein, and a fusion partner. In certain embodiments,
an FGFR3 ECD fusion molecule contains a “GS” linker between the FGFR3 ECD or the
FGFR3 ECD acidic region mutein and the fusion partner. The fusion partner may be
linked to either the amino-terminus or the carboxy-terminus of the polypeptide. In certain
embodiments, the polypeptide and the fusion partner are covalently linked. If the fusion
partner is also a polypeptide (“the fusion partner polypeptide™), the polypeptide and the
fusion partner polypeptide may be part of a continuous amino acid sequence. In such
cases, the polypeptide and the fusion partner polypeptide may be translated as a single
polypeptide from a coding sequence that encodes both the polypeptide and the fusion
partner polypeptide. In certain embodiments, the polypeptide and the fusion partner are
covalently linked through other means, such as, for example, a chemical linkage other than
a peptide bond. Many methods of covalently linking polypeptides to other molecules (for
example, fusion partners) are known in the art. One skilled in the art can select a suitable
method of covalent linkage based on the particular polypeptide and fusion partner to be
covalently linked.

[088] In certain embodiments, the polypeptide and the fusion partner are
noncovalently linked. In certain such embodiments, they may be linked, for example,
using binding pairs. Exemplary binding pairs include, but are not limited to, biotin and
avidin or streptavidin, an antibody and its antigen, etc.

[089] Certain exemplary fusion partners include, but are not limited to, an
immunoglobulin Fc domain, albumin, and polyethylene glycol. The amino acid sequences
of certain exemplary Fc domains are shown in SEQ ID NOs: 72 to 74.

[090] The term “signal peptide” refers to a sequence of amino acid residues that
facilitates secretion of a polypeptide from a mammalian cell. A signal peptide is typically
cleaved upon export of the polypeptide from the mammalian cell. Certain exemplary
signal peptides include, but are not limited to, the signal peptides of FGFR1, FGFR2,
FGFR3, and FGFR4, such as, for example, the amino acid sequences of SEQ ID NOs: 66
to 69, and 75. Certain exemplary signal peptides also include signal peptides from



FGFRAECD( RAMUt 4(109- 113): FGFR1(112-116): delta 17)- Fc 138 Residues 112 to
116 from FGFRL swapped into RAMut4. R4(109- 113):R1(112-116)
FGFRAECD(wBIDtolniNdsA) : delta 17)-Fc 139 ABMutl with NILRCpAiSA09/51784 i ON.
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17)-Fe 143 DI -D2 linker from FGFR2 swapped into RAMut 4. R4(D1-

D2) : R2( D1- D2)

heterologous proteins. A “signal sequence” refers to a polynucleotide sequence that
encodes a signal peptide.

[091] A “vector” refers to a polynucleotide that is used to express a polypeptide
of interest in a host cell. A vector may include one or more of the following elements: an
origin of replication, one or more regulatory sequences (such as, for example, promoters
and/or enhancers) that regulate the expression of the polypeptide of interest, and/or one or
more selectable marker genes (such as, for example, antibiotic resistance genes and genes
that can be used in colorimetric assays, e.g., B-galactosidase). One skilled in the art can
select suitable vector elements for the particular host cell and application at hand.

[092] A “host cell” refers to a cell that can be or has been a recipient of a vector
or isolated polynucleotide. Host cells may be prokaryotic cells or eukaryotic cells.
Exemplary eukaryotic cells include mammalian cells, such as primate or non-primate
animal cells; fungal cells; plant cells; and insect cells. Certain exemplary mammalian
cells include, but are not limited to, 293 and CHO cells.

[093] The term “isolated” as used herein refers to a molecule that has been
separated from at least some of the components with which it is typically found in nature.
For example, a polypeptide is referred to as “isolated” when it is separated from at least
some of the components of the cell in which it was produced. Where a polypeptide is
secreted by a cell after expression, physically separating the supernatant containing the
polypeptide from the cell that produced it is considered to be “isolating” the polypeptide.
Similarly, a polynucleotide is referred to as “isolated” when it is not part of the larger
polynucleotide (such as, for example, genomic DNA or mitochondrial DNA, in the case of
a DNA polynucleotide) in which it is typically found in nature, or is separated from at
least some of the components of the cell in which it was produced, e.g., in the case of an
RNA polynucleotide. Thus, a DNA polynucleotide that is contained in a vector inside a
host cell may be referred to as “isolated” so long as that polynucleotide is not found in that
vector in nature.

[094] The terms “subject” and “patient” are used interchangeably herein to refer
to mammals, including, but not limited to, rodents, simians, humans, felines, canines,
equines, bovines, porcines, ovines, caprines, mammalian laboratory animals, mammalian
farm anirnals, mammalian sport animals, and mammalian pets.

[095] The term “angiogenesis” refers to the development of new blood vessels,

including capillary vessels. It can take place in healthy tissue or diseased tissue, such as,



FGFRAECD( RAMut 4(D1- D2): FGFR3(D1-D2): delta 17)-Fe 144 D -D2 |inker from
FGFR3 swapped into RAMut 4. R4(D1- D2): R3(Dl1-D2) FGFR2ECD(del ta3) -GS
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105- 112 fr efnekdaiftd; cBNRPRRIAnAP dEFehi&RnidiC The term includes neovascularization,

revascularization, angiopoiesis, and vasculogenesis. New blood vessel growth typically
results from stimulation of endothelial cells by angiogenic factors which may be active in
proliferative conditions, such as in cancer or macular degeneration. An "angiogenic
factor” is one that promotes angiogenesis.

[096] The term “angiogenic disorder” refers to a condition in which there is
inappropriate development of new blood vessels.

[097] “Treatment,” as used herein, covers any administration or application of a
therapeutic for disease in a mammal, including a human, and includes inhibiting the
disease, arresting its development, or relieving the disease, for example, by causing
regression, or restoring or repairing a lost, missing, or defective function; or stimulating an
inefficient process. Treatment may achieved with surgery, radiation, and/or administration
of one or more molecules, including, but not limited to, small molecules and polymers,
such as polypeptides.

[098] A “pharmaceutically acceptable carrier” refers to a non-toxic solid,
semisolid, or liquid filler, diluent, encapsulating material, formulation auxiliary, or carrier
conventional in the art for use with a therapeutic agent for administration to a subject. A
pharmaceutically acceptable carrier is non-toxic to recipients at the dosages and
concentrations employed and is compatible with other ingredients of the formulation. The
pharmaceutically acceptable carrier is appropriate for the formulation employed. For
example, if the therapeutic agent is to be administered orally, the carrier may be a gel
capsule. If the therapeutic agent is to be administered subcutaneously, the carrier ideally
is not irritable to the skin and does not cause injection site reaction.

FGFR4 Extracellular Domains

[099] Certain exemplary FGFR4 ECDs include native FGFR4 ECDs, FGFR4
ECD fragments, and FGFR4 ECD variants. As noted above, an FGFR4 ECD fragment
may have all or a portion of the sequence LEASEEVE (SEQ ID NO: 70) deleted from the
amino terminus and/or all or a portion of the sequence LPEEDPTWTAAAPEARYTD
(SEQ ID NO: 71) deleted from the carboxy terminus of the polypeptide. Exemplary
FGFR4 ECDs include, but are not limited to, FGFR4 ECDs having amino acid sequences
selected from SEQ ID NOs: 1, 2, 3, 93, 6 to 10, and 76 to 81.
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proteins in we used the vector pDEF38. Exanple 2:
Transi ent Expr d95019dn odfrtaiugntedirimts, en REFRA ECYGs Ghlasdd CHO- S Host Cel I's.

[0167] In I fusion protein was transiently expressed
in 293- 6 Wﬁﬁﬁér‘%ﬁfﬁ‘ éﬁ §<pre53| on vector described in Exanple 1
was desih gned tqomzqumfmkzansnaamcex@meaﬁm%1s@ﬁ@ﬁﬁl ﬁﬁcgcsstectg@krbﬁ The f
293- 6E host cel |, xpressi on were evi gusl y adapted to serumfree
suspensi onPaiyf H{?@Hﬁﬁé é‘f—iﬁé‘l §F§ ff?éﬂﬁeﬁtﬁa"(nfiﬁg\ﬁl;w ddhyariapisdayiag p gragist e

transf ect eghnfet bf dchBc RYBHASS tHRD MBS lifker'WHidrEthhrithl %ﬁrtg%éﬁmmgﬁ@w h phase
(log phase r OWt h% at__a cell density of between and 1.2 x

106/ m . R‘t BeBaridiqtegipy ghimes inciyie FEFR4THED RYl-DF linkgpclgmerag [AGFR4
suspensi onEcgekaﬁmaﬁﬁe&g%ﬁn@@@m%cmaxEmﬁh@rapwﬁmmg&g mg% grams (ug)

of the expression vector DNA in of sterile phosp ered saline
(PBS) wi t hehimergs, grd BGFR4ERT) shart atid box thimeras In qegmmembgdmentsmu FGRR4eri | e

water) in gopilidRfre %ﬁﬁﬁéﬂxh@raﬁ?law' s transfection mxture was incubated for

15 nm at room t enperat ure OW ng incubation, the transfection mxture
was added to tl{él(BQiEx&Eplas'IH(%FRéhE(DD@lpIDAhekegchlmefasﬁmﬂuderla.mafeemt limited The

cells and t ecti i ncubated at 37C in 5% CO2 for
24 hours. tﬁgllg(ﬁo%m@ﬁgf)s}?c %glff%ﬁlu#?%f%ﬂf%ﬁ@ ®r ganotechnie S. A, La

Cour neuve, DSTESENDDEDPK SHROPSNRHSYPE)(®61 | € Fr eeStyI e medi um was added to a
final con i ntai ned at 37C and 5%
a2t or - acook e ORe ey SR KRSy EF (B bR B85 TEkpeyen Bobee 5 -4 »

106 cell s/ 1aedadmﬂhﬁy\@qi-m Mikebbt rGBR10f >80% To har vest the fusion protein

fromthe ce culture nmediu cells were pelleted at 400 x g for 15 mm at

4C and t heDéhB%ﬁ"r}%PQPP%%S EGTONE KPR Sper nat ant was cl eared of cell
debris by mnpssémbm@sE%@@m@mwSmthd Céz o?z@ &é&@t‘f\%ﬂr
super nat ant contal ni ng the fusion protein was then submt
puri fi cat i @pllectively referred to as “FGFR4 ECD R1 D1-D2 linker chimeras™ and “FGFR4 ECD
R1 RM D1-D2 linker chimeras,” respectively), the D1-D2 linker of FGFR2,
DAISSGDDEDDTDGAEDFVSENSNNKR (SEQ ID NO: 28) (collectively referred to as
“FGFR4 ECD R2 D1-D2 linker chimeras™), or the D1-D2 linker of FGFR3,
DAPSSGDDEDGEDEAEDTGVDTG (SEQ ID NO: 32) (collectively referred to as
“FGFR4 ECD R3 D1-D2 linker chimeras™).

[0104] As discussed above for FGFR4 ECDs, FGFR4 ECD D1-D2 linker chimeras

may include or lack a signal peptide. FGFR4 ECD D1-D2 linker chimeras may have all or
a portion of the sequence LEASEEVE (SEQ ID NO: 70) deleted from the amino terminus
and/or all or a portion of the sequence LPEEDPTWTAAAPEARYTD (SEQ ID NO: 71)
deleted from the carboxy terminus of the polypeptide. Exemplary FGFR4 ECD D1-D2
linker chimeras include, but are not limited to, the FGFR4 ECD D1-D2 linker chimeras
having amino acid sequences selected from SEQ ID NOs: 35 to 38. In certain
embodiments, FGFR4 ECD D1-D2 linker chimeras comprise at least one FGFR4 ECD



[0169] To provide small batches (1 -2 ng) of RAMut4 for in vivo study in a
short period of tinme, transient production from suspension CHO S host cells
was carriwo0uwoizesng the plasm d construct R4AMit 4/ pDEFB8T/UBRG00F2704
suspension CHO-S cells (Invitrogen) G&% cultured in Freestyle CHO
expressi on medi um suppl enented with L tam ne (Invitrogen). The day before
transfection, the CHO S cells were seeded into a shaker flask at a density
of about 5x105/m whi ch then reached a density of about |x106/nl on the
day of trap r si on,

y §t&getl&nmutaaorp Epify F6RRS EeS DLPD 1@1( mﬁghéscoﬁbm@g

156. 25 ug o expr essi on vect or DNA was m xe Opt i Pro
serum f r eeglyeasylation 13?5’@"1(2[5 ingludss butageanot {imitkdito, the FESRIFCRD P 1 rlzalkiket

(I'nvitroge apats! um free medi um
The transf g)értn}é%%f?nget ur eémjéﬁss‘ghli(glg 1‘@%&%8?%@#6%‘%@%&?? ro medi um
m xt ure anglyedsglafipromstatiore Nahdﬂmtelliﬁl@ﬁ mrddf 158 rElycbsplgiohanutdt®nsi I cattainoom

t enper at ur % ansf ctl e was added to
the CHO S %nlfc{:d%é@%‘gf?ggr#g andb?E) rgrncs giga/ 5 %Pﬁfnélrt rSPHE ncubat ed
at 37Cin m&md%mueﬁaedalystedﬁomlm mgNOacubaIzmimd I68e cell density was
about 3.3-3.7 lity of. about 82-88% The supernatant
fromthe cul tuﬁg &iﬁ@%&@‘f ﬁ@ ef‘ 4 ghipewas ficlude, fuf F‘F&’Qh]ﬂrpﬁﬁioand

col | ect ed FQFRPBCDE Inﬁﬁhlbmtbe FOFRAGExb Y amirRtbfddequensd) of RAMut 4 can be
produced from400 nl of transient Iyé)transfect ed cell culture in about 1

week. DSEBIARDIRERSHRAFSAREE Y erd Sk RS NN K SR PEANREREHG |
ABMIt 2, ang @'Nés VYR a8d 30, FedpREtvE1yDIHAE bR Feiocl %tmeemﬂ@m&ﬁ%%ﬂﬁb' n CGHO-S

cells using t DEF38 expression vectors described in Exanple 1. Exanple

3: Purificaid %?ﬂu‘tﬂce 1252 WBPQS§§EEKETDNTF@’N7(§FQ:1@:1F@E@)OFC f usi on

roteins he cel |
DUt ur 6 suDa RS SEED DO SR N RSO IR S el R 17 CF

chr omat ogr pk YFGFR4 EGRERI ¢xpnd chiawayad), therEGHR adxion A asnrmpacuf sebuﬁnyd: hydr ophobi ¢

Lhe- conporgArS roERETRENEPRSIBCI S GO M 2O Bl ARABRER Y =P

Sephar ose mﬂmmmmmubﬁmemsﬁt ar-tbe FERR® 8xonki Aiad acliaquuéhb)a vx/m ch will

RN N T e R T

8.0; then tHEFRMgECD RGlekor £ cEithieRiT)AL ant was appl ied to the colum. The
colum was washed with_ eight colum volunes of sterile 10 MM Tris, 100 nM

NaCl buffer, pHVE Asﬂ‘ﬁé“ﬁ%f‘h?vﬁﬁtré:ﬁ}?&“ EGDsFUERAGCReR 4, chifgesasasn el ut ed
at arate ﬂtlua&c.mm m\hﬁéibtlﬁe .OFEFIR4 EODRkH 4 Ofimdsk Rk %@V@aﬂl &Q'ﬁéﬁfan0| ures
of elution buffer (100 cine, 100 inM NadCl . fractions
were col | e‘éf'ttwei‘l?\en@ﬁbgésggﬁ'ﬁzﬁﬁ‘ilﬁg N/ Ohﬂel@e‘l/ﬁqmltge @HHB t@m(nAﬁﬁlf%‘Pf allpust i n,
TX) t tified
X L0 neuliAldnid it & ME&PEEWW?R%AS%% 5 RSO Tpddddlent 111 e

by gel electrophore5| ool ed purification
step of bufrgh theycdrbophisnnmnu of the nelypeptide Nexemmplasy FeBRY EGhoaioad chimesrasi n- A

ol R GR Y MIIES e 0, SR SRS, L

NJ). The csshummeswakcted from SE{UID Nsa3%e4R. vin certdin erebaiiments) auIGFREECHT steril e

50 10 /TIM Tri,s,. 1 M amoni um sul f at,e of 3 M

S oni um SGPRAebiec PHRe R e s Re B SE I B i o el to
the equi | i diteidateny) FGFRSE0MEQE @ chivhetitomptise 4 Mastvhe WFRWE(Rd W th four
colum vol ynes of the equilibration buffer and the bound material was

el uted at SYPSYIRUGFMEARN nj /vin with a |inear gradient starting at 50%
equi i bration hufdBExém IQI%FGFM oD htiti fhex cmﬁramcmfdbsou@hte&ooﬁmaémendl ng at

90% el ution buffer [ 10@;3 uilibration buffer over a total volune of 20

col umm vol KR4 EE€Dp i yhich C%H@Ffpgﬁélwti\kﬁxéﬁﬁ%ﬁ%%f%]? EBPKSHBo el ut i on

buf fer was S@%ﬁﬁ)Nﬁ%%@@ﬁbeﬁ%eﬁl&@&%tﬁ@ﬁleﬂ!@fh@ FeiRl1 @eidadx, BAlbd HertiR g €l ut ed
w t h approxi nat el 60% el ution fer fracti ons contai ni ng the bul k

of the R4ANERR $ENSER [BdNGy24 é¢01]é¢té’@b’rré§§ﬁ9¢ tosis SFGHB4 68 Rbaci

[0173] Aft i q:@?é e : pul us
anoebocyt e Xyc@g{léé&b e&%‘t‘the %niofbé)k d’%ﬁ%&éﬁﬁ Pﬁ%%ﬁ@(got OXI n | evels
wer e confinlt:@iVbbrrb@ssd tofaar‘fFGFRéﬁGElRZmdtbcecrrdhunms”m onpi leas( ) per ng of
RAMut 4. Exanple 4: Stable Production in D&4 Cells. [0174] The
expressi on vector R4Mut 4/ pDEF38, described in Exanple 1, was used to
transfect DXA4 host cells for stable production of RAMut4. The
untransfected DHFRnegative CHO cell line, D&4, was cultured in CHO CD
serumfree medium (Irvine Scientific, Irvine, CA) supplenented with 8 inM
L- 3 utanmine, |x Hypoxanthine/ Thym dine (HT; Invitrogen), and 18 m /L of

PI ur on| C- 68 (I nV| trogen) About 50 ug. of R4NUt 4/pDEF38 pI asm d DNA was

. oy R Y |




Long IGF | gromh factor (Sigma, St. Louis, M) was added to the medi um and
the culture was continued for another week until confluent. The

super nat amo=0fovaampool s of stably transfected cell |ineCrarseiassmyed by a
sandwi ch RAMut 4 ELI SA to determ ne the Pr oduct titer. This transfection

met hod generated an expression |evel of’ about 30 ug/m of RAMut4 fromthe
pools of stably transfected cells. Exanple 5. Binding to Hepatocytes In

Vitro. [0176] Prelimnary experinments denonstrated that RAMut4 had
anti tunor ROEPPAdid Bk, H8hRd KERR%S HBEHGE BEQY B N@“éhj){c %ﬁ%ly%fé/ qug initial
serum concentrati on decline when injected itnto the ve e nouse.

(Data not %?hBﬁﬁR_)‘Eﬁ&R%w@ubobﬂp@Pﬁawéms denonstrated that, unI i ke the FGFRL
ECD fusion prOt[ﬁLq%éB}Mﬂttaﬂren%%Mﬁeﬁts %&ﬂ%nﬁ%ﬂn&%&&%&tﬁ Og,‘(ndent manner

to the extracel matri x Matri 6 and
Exanpl e 9.Sem@na®0?etedabwe\mealbmmplabmi iRMRGFRAECH iandlbmge tiso msemzd ffom Vi vo,

further i i 'd}fﬂzn LARNES wer condu ted .d r m ne, whet her
RAMut 4 an:}hﬁﬁﬁﬁkq’boundgﬁlﬁé epg ocyt %‘%“é‘ﬁba" & O flg'g(?é&%? ﬁrélmtol‘?éd

hepar i n- semscdllied [‘4cjd ladx regians.’bilmckirmam embodlmenﬁs()édﬂ?tlonﬁl%ﬂﬂhéaﬁdwﬁ'cﬂﬂ%t 4 were
expressed p S cells as crlbed i |l es 2 and 3.
For this ei(%%’]l ﬁéﬁ& (Erﬁtlf%g@cﬁ K SPROHYE LI pp foa st inc % Ed; each
had been exfilicasiadadddTRu] for efanplé) de PEFR@ At box bHPGFRA géf&bspf&gfoﬁl protein
was obtained from Cal tag (now Part of Invitrogen Hepat ocyt es

were isol a(F@da‘Fr“Bm%ﬁ@Iqu‘PB‘"tesse el SromeYRQ B 86k %W\ﬁ}mﬂé‘lﬁ | ur ane and

the ani mal o ilhaBlFGER 10k R oP FEFR] 35dBES MaRhhaVik Bn mfiRaking el ement . A
m dl i ne |nC|S|on was nade and the organs were renoved fromthe cavity to

access thesewr%ﬁeleet@ﬂﬁronnﬂawmms GSEM@ hi@nzm; ERRBDRRDSSSBRSERY f | y

\(I:\Aat Ee}—g\ks Ba ang\%c}5 ?D%?% uti on out %@bﬁ ﬁﬁ%{gﬁgg {—kran-pgs,

0.5 nmM EGKAEQ3D N@y/58). Siavitadmi amlFrGFRﬂl-acRil&& orFﬁé‘Rﬁraéldrbpmregmrmamplace(dl VO) was
t hen cut W L V. and_an .exit n reat ed by
cutting tﬁg P?(E I%?Al? oovrv%\%/aﬁgza id o g()glgnhaxwgﬁgla?lﬁﬁoac dssﬁq%eﬁlﬁe cl ear signs
of perfusmelect\adatredeBEIDDé‘H) (SEQdDINQO: 30 DDERDIBDGATR(SHEEID NDesd), ver and t he

e added S5EpREOARR St Nk cOednd BOEPRTP R Rnd BEMD: Dot ner ' or
30 SecondSF,mzﬂl@daIiF@'RZMb@dWﬂf$(ﬁ&d@ﬂﬁﬂﬂx$@éldnr§@}ﬁbla@éﬂ Mﬁ&arﬁl?@m&bld The flow
rate of the Liver g t Media was then decreased to 20 m/mn and the

per f usi on BHfFﬁE%aa‘f‘ OXISEIOHXPIAE 81 §mipg afid sequsace selsgted fromDRERGEX ci sed and
smal | sl i t(SEQNDING: mmﬁegb (sgafmlm%zwmmﬁa §E9 IDING!639as placed on

52 sterlleguzea i xed he top of beaker an ent | rolled around

whi | e contPHEBGEPEAE (ﬁEQﬂ@ N‘Heﬁﬂae%@ém@g])ﬁﬁﬁ@ (BRQ 1P et5)u b gegfaini ver
Di gest Medi@odiments, a&ﬁ%ﬁ%]mﬁﬂ@aé@%% AQVeakshdE, \%;J}S aH@H@fuﬁﬁiétaﬂ%f wgs poured
into 50 m conical tubes and centri ed for approximate m nutes at 400
rpm The radiacidsdn ded? -BE ddkef for exacnpks imdrderfto Rtgin apertlmldn wagivg o1 i ans

Medi um E (g I f penicillin (Cellgro), 100 ug/m of
strept onyc% E%e?fh%ggldb%‘(p%gﬁo% (I'nsulin, Transferrin and Sodi um Sel eni te,
from Si gma) an@1DOVAFBS-{iGeinggxahplesyas FGHR S deitl bohbdvingthe tfninotacides and t he

cells were resus res ells re then.decanted into the
o i BRSNS i S ool g g b ef
each tube.sefééted frUdﬂ&EQAB)HO@MthISSuggﬁea@adcedﬁ&hab%&“@m afcizﬂ&;odaaaﬂgl ng step
was repeated. The eI | s we'rﬁgﬁi2 en_resuspended.in ice-cold staining buffer

(Ca2+ and ‘\W‘Z‘Jin? P‘Ié SEHEEIE0 r@d‘éﬂ)z“s‘ﬁﬁﬁf&ﬁ%@@é} bRK 198108 Gi2Re ser um
al bum n ( Bafvo éMd@eq@éh@e Elalée‘%/@dl\ﬁi}lsszIE)Nod@gs b 49 maﬁlmm)z Rid Rxhensent ration

of 500, 000 cells per ) atocytes were then incubated with ug/ m
of RLMit 4} W%?&Cldé‘?‘luel%fﬁtof§ﬁ Hﬁm Opesn FGFRE @eigibay fegdon haging #Apl es wher e
heparin wagfy &%ﬁé’é&uenké"é‘eléﬂéﬁlﬁfo‘ln SE@"thN‘bs 89t QN bf B') 2R HERR3 LaFhoYas
pre-incubated with a 10- fold npl ar excess of sodi um heparin ﬁlfrom por ci ne
i nt est i nalhaying tsamigygcid WQU@CQS@@Q@NO&-”@@E?H BeFR? @lﬁb%wgl B¥ing he

hepat ocyt PR LEPR, o t oteins or
control %%ammoacﬁs{e&kﬁgé eg‘%tedhe ar| lﬂﬁ% FLI S V\Igfée&\%aés@déﬁﬂﬁﬂ%tal ni ng
buf fer and i ncubated with 5 ug/m bi ot| nyl ated goat anti- hunman Fe (Becton
Di ckinson) on ice for 30 min. The cells were then washed in staining buffer
and incubated with 1 ug/m streptavidi n-APC conjugate (Becton D ckinson) on
ice for 30 nm The cells were again washed with staining buffer and then
stained with 0.5 ug/m propidiumiodide (Signm). Non-viable cells that had
absorbed the propidiumiodide were gated out such that only viable cells
were included in the flow cytonetry analysis. The viable cells were
quantltat ed for APC fluorescence. As shown in FIG 3, RAMut4 showed 10-fold

s T T I L g, 1 1 ~A o



[0185] For detection of RAMut4 in plasma sanples, a direct ELISA for FG2
bi nding activity was used. Briefly, Maxisorp 96-well plates (Nunc,

Rochest erwoNYo/01er98 coated with reconbi nant human FG-2 @Peasedeoy70Rocky
Hll, NJ) in PBS (Mediatech, Herndon, y) at 1 ug/m overnight at 4C. The
pl ates were then bl ocked wi th bl ocking buffer (1% BSA (Sigma) in PBS) for
2-3 hours at roomtenperature. The plates were washed 6 tines with wash
buffer (0.05% Tween-20 (v/v; Sigma) in PBS). Various dilutions of the test

sanpl es angle RéMik 4cia bed fi S YEQADRAES 1% Trébla%e&%ﬁ E&@Gﬁm%kd b

concentration of 5%@5 asma i n each sanple. of test sanple was added
to each weleBiopAESERER N@id¢bat ed for appr oxi matel y 90 ninutes at room

erosl dnse. con LN MsRlEEE RO RS F RIS KEERAMEH uclt im0 2

:jnTru noRes eiaslode ¢rdimbracstignal peptida)\dSGFRY BOB acidApx dhilnstas ahaythaie ﬂﬁoxﬁi}ﬁ)mam assay
i 1 S

houbat ed Pt weiife PrRSERVRTSROABNG! Pr R RoB M TS RGNS e,

é’f”‘s“edhﬁof°m”‘&‘#fd§;m‘“eh““e???éﬂmd“m“‘m A s T

e ronori it teaptrS ST b tRE ot dbgpriey FEFRARES rodbrahmentye

absor banceinetided b alﬂmldklal&ntteh&ﬂ FGERA BUD ecuss’&czﬁméwhdemg%nﬂh&a@cpl ate reader
(Mol ecul ar_Devi ces, 186] Results for all six time

(il nyval e C@% q{g
poi nts fr otAYHGES selecied rARMEQIENOS o #9 a7y b7 Ib cerfain embodiments, FSFRAne
poi nt's ar erch Qv bex Sithics bbpridd afleft offe F@ﬁm ECB. glﬁ%waﬁ’on%&th%nmve' S

Average RAMut4 serum pl asma concentration +/- standard deviation (ng/m)
Ti me poi nt No Hebdil Exeryplary R EGD longacidibey chimesmrrclude, but 3gmon 4404 +/ - 7362

limited to, FGFR4 ECDs in which at least the long acid box of FGFR4,
NDDEDPKSHRDPSNR or NDDEDPKSHRDLSNR (SEQ ID NO: 96 or 97,
respectively), but not more than the D1-D2 linker region, has been replaced with at least
the long acid box of FGFR1, EDDDDDDDSSSEEKETD (SEQ ID NO: 98), but not more
than the D1-D2 linker region (collectively referred to as “FGFR4 ECD R1 long acid box
chimeras™); at least the long acid box of FGFR2, DDEDDTDGAEDFVSE (SEQ ID NO:
99), but not more than the D1-D2 linker region (collectively referred to as “FGFR4 ECD
R2 long acid box chimeras”); or at least the long acid box of FGFR3, GDDEDGEDEAED
(SEQ ID NO: 100), but not more than the D1-D2 linker region (collectively referred to as
“FGFR4 ECD R3 long acid box chimeras”).

[0112] As discussed above for FGFR4 ECDs, FGFR4 ECD long acid box
chimeras may include or lack a signal peptide. FGFR4 ECD long acid box chimeras may
have all or a portion of the sequence LEASEEVE (SEQ ID NO: 70) deleted from the
amino terminus and/or all or a portion of the sequence LPEEDPTWTAAAPEARYTD
(SEQ ID NO: 71) deleted from the carboxy terminus of the polypeptide. Exemplary
FGFR4 ECD long acid box chimeras include, but are not limited to, the FGFR4 ECD long

acid box chimeras having amino acid sequences selected from SEQ ID NOs: 105-107. In
certain embodiments, FGFR4 ECD long acid box chimeras comprise at least one FGFR4
ECD glycosylation mutation.

[0113] Exemplary FGFR4 ECD short acid box chimeras include, but are not
limited to, FGFR4 ECDs in which at least the short acid box of FGFR4, DDED (SEQ ID
NO: 101}, but not more than the D1-D2 linker region, has been replaced with at least the



2 hours 1329 +/- 236 6516 +/- 1293 8 hours 628 +/- 138 592 +/- 109 1 day

204 +/ - %O%Zﬁ){(ﬁél—%Z? 4 day Below Iimt of detection (1?@Tng/2m9%n %gi ow
s&ton (156 n

limt of detection (156 ng/m) 6 d ay Below linit of de g/m)
Below limt of detection (156 31

short acid box of FGFR1, EDDDDDDD (SEQ ID NQ: 102), but not more than the D1-D2
linker region (collectively referred to as “FGFR4 ECD R1 short acid box chimeras™); at
least the short acid box of FGFR2, DDEDD (SEQ ID NO: 103), but not more than the D1-
D2 linker region (collectively referred to as “FGFR4 ECD R2 short acid box chimeras™);
or at least the short acid box of FGFR3, DDED (SEQ ID NO: 104), but not more than the
D1-D2 linker region (collectively referred to as “FGFR4 ECD R3 short acid box
chimeras”).

[0114] As discussed above for FGFR4 ECDs, FGFR4 ECD short acid box
chimeras may include or lack a signal peptide. FGFR4 ECD short acid box chimeras may
have all or a portion of the sequence LEASEEVE (SEQ ID NO: 70) deleted from the
amino terminus and/or all or a portion of the sequence LPEEDPTWTAAAPEARYTD
(SEQ ID NO: 71) deleted from the carboxy terminus of the polypeptide. Exemplary
FGFR4 ECD short acid box chimeras include, but are not limited to, the FGFR4 ECD
short acid box chimeras having amino acid sequences selected from SEQ ID NOs: 103-
110. In certain embodiments, FGFR4 ECD short acid box chimeras comprise at least one
FGFR4 ECD glycosylation mutation.

FGFR4 ECD Long Acid Box Variants

[0115] FGFR4 ECD long acid box variants include variants of the FGFR4 ECD
that have an increased number of acidic amino acid residues in the long acid box relative
to the FGFR4 wild-type long acid box. Exemplary FGFR4 ECD long acid variants
include, but are not limited to, variants of the FGFR4 ECD in which at least two non-
acidic residues within the long acid box of the FGFR4 ECD are each replaced with acidic
residues; variants of the FGFR4 ECD in which at least one residue within the long acid
box of the FGFR4 ECD is replaced with the corresponding amino acid residue from
FGFR1, FGFR2, or FGFR3; variants of the FGFR4 ECD in which at least one acidic
residue within the FGFR4 ECD long acid box is replaced with another acidic residue;
variants of the FGFR4 ECD in which up to three non-acidic residues are deleted from the
long acid box of the FGFR4 ECD; and variants of the FGFR4 long acid box in which the
total number of acidic residues within the FGFR4 ECD long acid box, including any acidic
residues inserted between amino acids 103 and 104 of SEQ ID NOs: 1 and 2, is at least
seven.

[0116] As non-limiting examples of FGFR4 ECD long acid box variants, FGFR4
ECD residue N104 is replaced with the corresponding D107 residue of FGFR1; FGFR4



ng/ m) [0187] Those results denonstrate that co-adm nistration of
heparin with RAMut 4 i ncreased the maxi num RAMut 4 concentration in the

pl asma ( Gvexepioop7eppr oxi mately 9- fold over RAMUt 4 adm mCItusSe@d/0ai70he at
the 2 mn time point and approxinmately,/-fold at the 2 hour tinme point in
t hat experinment. The two curves nerge %1 the 8 hour tinme point. These data
show t hat heparin increases the anount of RAMut4 that is free in the serum
but that the protection was |ost by 8 hours in that experiment. Previous

reports hageDshmd P1bsts (HRRRL wahhﬁécaemalhg [0308) résldfug of ﬁeﬂkycrdgﬁﬁ 60

m nutes; see 13jonsson_and Levy, J. Pharmacol
210: 243- 24%§?Da%ﬂueﬂﬁlé3 iregplasesyvith thepasrespengding Fdii6 zasido 06FGF1hb apdot ecti ve
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FGF2. Non-limiting exemplary FGFR2 ECD short acid box chimeras include, but are not
limited to, FGFR2 ECD short acid box chimeras having amino acid sequences selected
from SEQ ID NOs: 122 and 164.

FGFR3 ECD Short Acid Box Chimeras

[0120] Exemplary FGFR3 ECD short acid box chimeras include, but are not
limited to, FGFR3 ECDs in which at least the FGFR3 acid box is replaced with the
FGFR1 short acid box. As a non-limiting example of a short acid box chimera, FGFR3
ECD residues 110 to 117, GDDEDGED (SEQ ID NO: 156), are replaced with FGFR1
ECD residues 105 to 112, EDDDDDDD (SEQ ID NO: 154)

[0121] As discussed above for FGFR4 ECDs, FGFR3 ECD short acid box
chimeras may include or lack a signal peptide. Further, FGFR3 ECD short acid box
chimeras include FGFR3 ECD short acid box chimeras in which one or more amino acid
residues have been deleted from the amino-terminus and/or the carboxy-terminus of the
ECD, and wherein the FGFR3 ECD short acid box chimeras are capable of binding to
FGF2. Non-limiting exemplary FGFR3 ECD short acid box chimeras include, but are not
limited to, the FGFR3 ECD short acid box chimera having the amino acid sequences
selected from SEQ ID NOs: 123 and 165.

FGFR ECD Fusion Molecules

[0122] FGFR ECD fusion molecules comprising an FGFR ECD and a fusion
partner are provided. In certain embodiments, an FGFR ECD fusion molecule is isolated.

Fusion Partners and Conjugates

[0123] In certain embodiments, a fusion partner is selected that imparts favorable
pharmacokinetics and/or pharmacodynamics on the FGFR ECD fusion molecule. For
example, in certain embodiments, a fusion partner is selected that increases the half-life of
the FGFR ECD fusion molecule relative to the corresponding FGFR ECD without the
fusion partner. By increasing the half-life of the molecule, a lower dose and/or less-
frequent dosing regimen may be required in therapeutic treatment. Further, the resulting
decreased fluctuation in FGFR ECD serum levels may improve the safety and tolerability
of the FGFR ECD-based therapeutics.

[0124] Many different types of fusion partners are known in the art. One skilled in
the art can select a suitable fusion partner according to the intended use. Non-limiting
exemplary fusion partners include polymers, polypeptides, lipophilic moieties, and

succinyl groups. Exemplary polypeptide fusion partners include serum albumin and an
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antibody Fc domain. Exemplary polymer fusion partners include, but are not limited to,
polyethylene glycol, including polyethylene glycols having branched and/or linear chains.

QOligomerization Domain Fusion Partners

[0125] In various embodiments, oligomerization offers certain functional
advantages to a fusion protein, including, but not limited to, multivalency, increased
binding strength, and the combined function of different domains. Accordingly, in certain
embodiments, a fusion partner comprises an oligomerization domain, for example, a
dimerization domain. Exemplary oligomerization domains include, but are not limited to,
coiled-coil domains, including alpha-helical coiled-coil domains; collagen domains;
collagen-like domains, and certain immunoglobulin domains. Certain exemplary coiled-
coil polypeptide fusion partners include the tetranectin coiled-coil domain; the coiled-coil
domain of cartilage oligomeric matrix protein; angiopoietin coiled-coil domains; and
leucine zipper domains. Certain exemplary collagen or collagen-like oligomerization
domains include, but are not limited to, those found in collagens, mannose binding lectin,
lung surfactant proteins A and D, adiponectin, ficolin, conglutinin, macrophage scavenger
receptor, and emilin.

Antibody Fc Immunoglobulin Domain Fusion Partners

[0126] Many Fc domains that could be used as fusion partners are known in the
art. One skilled in the art can select an appropriate Fc domain fusion partner according to
the intended use. In certain embodiments, a fusion partner is an Fc immunoglobulin
domain. An Fc fusion partner may be a wild-type Fc found in a naturally occurring
antibody, a variant thercof, or a fragment thereof. Non-limiting exemplary Fc fusion
partners include Fcs comprising a hinge and the CH2 and CH3 constant domains of a
human IgG, for example, human IgG1, IgG2, IgG3, or IgG4. Certain additional Fc fusion
partners include, but are not limited to, human IgA and IgM. In certain embodiments, an
Fc fusion partner comprises a C237S mutation. In certain embodiments, an Fc fusion
partner comprises a hinge, CH2, and CH3 domains of human IgG2 with a P331S mutation,
as described in U.S. Patent No. 6,900,292. Certain exemplary Fc domain fusion partners
are shown in SEQ ID NOs: 72 to 74, 170, and 171.

[0127] Certain exemplary FGFR4 ECD fusion molecules comprising an FGFR4
ECD include, but are not limited to, polypeptides having the amino acid sequences of SEQ
ID NOs: 5 and 11 to 15. Certain exemplary FGFR4 ECD fusion molecules comprising an
FGFR4 ECD acidic region chimera include, but are not limited to, polypeptides having the
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amino acid sequences of SEQ ID NOs: 86 to 88 and 158. In certain embodiments, an
FGFR4 ECD fusion molecule comprises the amino acid sequence of SEQ ID NO: 86. In
certain embodiments, an FGFR4 ECD fusion molecule consists of the amino acid
sequence of SEQ ID NO: 86.

Albumin Fusion Partners and Albumin-binding Molecule Fusion Partners

[0128] In certain embodiments, a fusion partner is an albumin. Certain exemplary
albumins include, but are not limited to, human serum album (HSA) and fragments of
HSA that are capable of increasing the serum half-life and/or bioavailability of the
polypeptide to which they are fused. In certain embodiments, a fusion partner is an
albumin-binding molecule, such as, for example, a peptide that binds albumin or a
molecule that conjugates with a lipid or other molecule that binds albumin. In certain
embodiments, a fusion molecule comprising HSA is prepared as described, e.g., in U.S.
Patent No. 6,686,179.

Polymer Fusion Partners

[0129] In certain embodiments, a fusion partner is a polymer, for example,
polyethylene glycol (PEG). PEG may comprise branched and/or linear chains. In certain
embodiments, a fusion partner comprises a chemically-derivatized polypeptide having at
least one PEG moiety attached. Pegylation of a polypeptide may be carried out by any
method known in the art. One skilled in the art can select an appropriate method of
pegylating a particular polypeptide, taking into consideration the intended use of the
polypeptide. Certain exemplary PEG attachment methods include, for example, EP 0 401
384; Malik et al., Exp. Hematol., 20:1028-1035 (1992); Francis, Focus on Growth
Factors, 3:4-10 (1992); EP 0 154 316; EP 0 401 384; WO 92/16221; and WO 95/34326.
As non-limiting examples, pegylation may be performed via an acylation reaction or an
alkylation reaction, resulting in attachment of one or more PEG moieties via acyl or alkyl
groups. In certain embodiments, PEG moieties are attached to a polypeptide through the
a- or e-amino group of one or more amino acids, although any other points of attachment
known in the art are also contemplated.

[0130] Pegylation by acylation typically involves reacting an activated ester
derivative of a PEG moiety with a polypeptide. A non-limiting exemplary activated PEG
ester is PEG esterified to N-hydroxysuccinimide (NHS). As used herein, acylation is
contemplated to include, without limitation, the following types of linkages between a

polypeptide and PEG: amide, carbamate, and urethane. See, e.g., Chamow, Bioconjugate
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Chem., 5:133-140 (1994). Pegylation by alkylation typically involves reacting a terminal
aldehyde derivative of a PEG moiety with a polypeptide in the presence of a reducing
agent. Non-limiting exemplary reactive PEG aldehydes include PEG propionaldehyde,
which is water stable, and mono C1-C10 alkoxy or aryloxy derivatives thereof. See, e.g.,
U.S. Patent No. 5,252,714,

[0131] In certain embodiments, a pegylation reaction results in poly-pegylated
polypeptides. In certain embodiments, a pegylation reaction results in mono-, di-, and/or
tri-pegylated polypeptides. One skilled in the art can select appropriate pegylation
chemistry and reaction conditions to achieve the desired level of pegylation. Further,
desired pegylated species may be separated from a mixture containing other pegylated
species and/or unreacted starting materials using various purification techniques known in
the art, including among others, dialysis, salting-out, ultrafiltration, ion-exchange
chromatography, gel filtration chromatography, and electrophoresis.

Exemplary Attachment of Fusion Partners

[0132] The fusion partner may be attached, either covalently or non-covalently, to
the amino-terminus or the carboxy-terminus of the FGFR ECD. The attachment may also
occur at a location within the FGFR ECD other than the amino-terminus or the carboxy-
terminus, for example, through an amino acid side chain (such as, for example, the side
chain of cysteine, lysine, histidine, serine, or threonine).

[0133] In either covalent or non-covalent attachment embodiments, a linker may
be included between the fusion partner and the FGFR ECD. Such linkers may be
comprised of amino acids and/or chemical moieties. One skilled in the art can select a
suitable linker depending on the attachment method used, the intended use of the FGFR
ECD fusion molecule, and the desired spacing between the FGFR ECD and the fusion
partner.

[0134] Exemplary methods of covalently attaching a fusion partner to an FGFR
ECD include, but are not limited to, translation of the fusion partner and the FGFR ECD
as a single amino acid sequence and chemical attachment of the fusion partner to the
FGFR ECD. When the fusion partner and the FGFR ECD are translated as single amino
acid sequence, additional amino acids may be included between the fusion partner and the
FGFR ECD as alinker. In certain embodiments, the linker is glycine-serine (“GS”). In
certain embodiments, the linker is selected based on the polynucleotide sequence that

encodes it, to facilitate cloning the fusion partner and/or FGFR ECD into a single
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expression construct (for example, a polynucleotide containing a particular restriction site
may be placed between the polynucleotide encoding the fusion partner and the
polynucleotide encoding the FGFR ECD, wherein the polynucleotide containing the
restriction site encodes a short amino acid linker sequence).

[0135] When the fusion partner and the FGFR ECD are covalently coupled by
chemical means, linkers of various sizes can typically be included during the coupling
reaction. One skilled in the art can select a suitable method of covalently attaching a
fusion partner to an FGFR ECD depending, for example, on the identity of the fusion
partner and the particular use intended for the FGFR ECD fusion molecule. One skilled in
the art can also select a suitable linker type and length, if one is desired.

[0136] Exemplary methods of non-covalently attaching a fusion partner to an
FGFR ECD include, but are not limited to, attachment through a binding pair. Exemplary
binding pairs include, but are not limited to, biotin and avidin or streptavidin, an antibody
and its antigen, etc.. Again, one skilled in the art can select a suitable method of non-
covalently attaching a fusion partner to an FGFR ECD depending, for example, on the
identity of the fusion partner and the particular use intended for the FGFR ECD fusion
molecule. The selected non-covalent attachment method should be suitable for the
conditions under which the FGFR ECD fusion molecule will be used, taking into account,
for example, the pH, salt concentrations, and temperature.

Nucleic Acid Molecules Encoding the Polypeptides of the Invention

[0137] Nucleic acid molecules comprising polynucleotides that encode the
polypeptides of the invention are provided. Nucleic acid molecules comprising
polynucleotides that encode FGFR ECD fusion molecules in which the FGFR ECD and
the fusion partner are translated as a single polypeptide, are also provided. Such nucleic
acid molecules can be constructed by one skilled in the art using recombinant DNA
techniques conventional in the art.

[0138] In certain embodiments, a polynucleotide encoding a polypeptide of the
invention comprises a nucleotide sequence that encodes a signal peptide, which, when
translated, will be fused to the amino-terminus of the FGFR polypeptide of the invention.
As discussed above, the signal peptide may be the native signal peptide, the signal peptide
of FGFR1, FGFR2, FGFR3, or FGFR4, or may be another heterologous signal peptide.
The amino acid sequences for certain exemplary FGFR signal peptides are shown, e.g., in

SEQ ID NOs: 66 to 69 and 75. Certain exemplary signal peptides are known in the art,
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[0143] The polypeptides of the invention can be expressed, in various

embodiments, in prokaryotic cells, such as bacterial cells; or eukaryotic cells, such as
fungal cells, plant cells, insect cells, and mammalian cells. Such expression may be
carried out, for example, according to procedures known in the art. Certain exemplary
eukaryotic cells that can be used to express polypeptides include, but are not limited to,
Cos cells, including Cos 7 cells; 293 cells, including 293-6E and 293-T cells; CHO cells,
including CHO-S and DG44 cells; and NSO cells. One skilled in the art can select a
suitable host cell depending on the polypeptide to be expressed, the desired use of that
polypeptide, and the scale of the production (e.g., a small amount for laboratory use, or a

larger amount for pharmaceutical use). In certain embodiments, a particular eukaryotic
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Harbor Laboratory Press (2001). Nucleic acids may be transiently or stably transfected in

the desired host cells, according to methods known in the art.

[0145] In certain embodiments, a polypeptide can be produced in vivo in an animal
that has been engineered or transfected with a nucleic acid molecule encoding the
polypeptide, according to methods known in the art.

Purification of FGFR ECD Polypeptides

[0146] The polypeptides of the invention can be purified by various methods
known in the art. Such methods include, but are not limited to, the use of affinity
matrices, ion exchange chromatography, and/or hydrophobic interaction chromatography.
Suitable affinity ligands include any ligands of the FGFR ECD or of the fusion partner, or
antibodies thereto. For example, a Protein A, Protein G, Protein A/G, or an antibody
affinity column may be used to bind to an Fc fusion partner to purify a polypeptide of the
invention. Antibodies to the polypeptides of the invention may also be used to purify the
polypeptides of the invention. Hydrophobic interactive chromatography, for example, a
butyl or phenyl column, may also suitable for purifying certain polypeptides. Many
methods of purifying polypeptides are known in the art. One skilled in the art can select a
suitable method depending on the identity of the polypeptide or molecule to be purified
and on the scale of the purification (i.e., the quantity of polypeptide or molecule
produced).

Therapeutic Compositions

Routes of Administration and Carriers

[0147] In various embodiments, the polypeptides of the invention can be

administered in vivo by various routes known in the art, including, but not limited to,
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compositions can be formulated into preparations in solid, semi-solid, liquid, or gaseous

forms; including, but not limited to, tablets, capsules, powders, granules, ointments,
solutions, suppositories, enemas, injections, inhalants, and aerosols. Nucleic acid
molecules encoding the polypeptides of the invention can be coated onto gold
microparticles and delivered intradermally by a particle bombardment device, or "gene
gun," as described in the literature (see, e.g., Tang et al., Nature 356:152-154 (1992)).
One skilled in the art can select the appropriate formulation and route of administration
according to the intended application.

[0148] In various embodiments, compositions comprising the polypeptides of the
invention are provided in formulation with pharmaceutically acceptable carriers, a wide
variety of which are known in the art (see, e.g., Gennaro, Remington: The Science and
Practice of Pharmacy with Facts and Comparisons: Drugfacts Plus, 20th ed. (2003);
Ansel et al., Pharmaceutical Dosage Forms and Drug Delivery Systems, T" ed.,
Lippencott Williams and Wilkins (2004); Kibbe et al., Handbook of Pharmaceutical
Excipients, 3" ed., Pharmaceutical Press (2000)). Various pharmaceutically acceptable
carriers, which include vehicles, adjuvants, carriers, and diluents, are available to the
public. Moreover, various pharmaceutically acceptable auxiliary substances, such as pH
adjusting and buffering agents, tonicity adjusting agents, stabilizers, wetting agents and
the like, are also available to the public. Certain non-limiting exemplary carriers include
saline, buffered saline, dextrose, water, glycerol, ethanol, and combinations thereof. One
skilled in the art can select a suitable carrier according to the intended use.

[0149] In various embodiments, compositions comprising polypeptides of the
invention can be formulated for injection by dissolving, suspending, or emulsifying them
in an aqueous or nonaqueous solvent, such as vegetable or other oils, synthetic aliphatic
acid glycerides, esters of higher aliphatic acids, or propylene glycol; and if desired, with
conventional additives such as solubilizers, isotonic agents, suspending agents,
emulsifying agents, stabilizers and preservatives. In various embodiments, the
compositions may be formulated for inhalation, for example, using pressurized acceptable
propellants such as dichlorodifluoromethane, propane, nitrogen, and the like. The

compositions may also be formulated, in various embodiments, into sustained release
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supplied in single-use prefilled syringe for injection. In various embodiments, the
composition contained in the unit dosage may comprise saline, sucrose, or the like; a
buffer, such as phosphate, or the like; and/or be formulated within a stable and effective
pH range. Alternatively, in certain embodiments, the composition may be provided as a
lyophilized powder that can be reconstituted upon addition of an appropriate liquid, for
example, sterile water. In certain embodiments, the composition comprises one or more
substances that inhibit protein aggregation, including, but not limited to, sucrose and
arginine. In certain embodiments, a composition of the invention comprises heparin
and/or a proteoglycan.

[0151] Pharmaceutical compositions are administered in an amount effective for
treatment and/or prophylaxis of the specific indication. The effective amount is typically
dependent on the weight of the subject being treated, his or her physical or health
condition, the extensiveness of the condition to be treated, and/or the age of the subject
being treated. In general, the polypeptides of the invention are to be administered in an
amount in the range of about 50 ug/kg body weight to about 30 mg/kg body weight per
dose. Optionally, the polypeptides of the invention can be administered in an amount in
the range of about 100 ug/kg body weight to about 20 mg/kg body weight per dose.
Further optionally, the polypeptides of the invention can be administered in an amount in
the range of about 0.5 mg/kg body weight to about 20 mg/kg body weight per dose.

[0152] The compositions comprising the polypeptides of the invention can be

administered as needed to subjects. Determination of the frequency of administration can



60 Table 7. HC Tl116sc Xenograft Dosi ng G oups G oup Nunber of Animals Test
Article and Dose (ng test article per weight nouse) Dosing Route and
Schedul e wo2010¥ahigl e | ntravenous, 2)C/ week 2 10 RAMut 4 pC2AISRE0I062704
Intraperitoneal, daily 2

be made by persons skilled in the art, such as an attending physician based on
considerations of the condition being treated, age of the subject being treated, severity of
the condition being treated, general state of health of the subject being treated and the

like. In certain embodiments, an effective dose of the polypeptide of the invention is
administered to a subject one or more times. In various embodiments, an effective dose of
the polypeptide of the invention is administered to the subject at least twice a month, once
a week, twice a week, or three times a week. In various embodiments, an effective dose of
the polypeptide of the invention is administered to the subject for at least a week, at least a
month, at least three months, at least six months, or at least a year.

Combination Therapy

[0153] Polypeptides of the invention may be administered alone or with other
modes of treatment. They may be provided before, substantially contemporaneous with,
or after other modes of treatment, for example, surgery, chemotherapy, radiation therapy,
or the administration of a biologic, such as a therapeutic antibody.

Methods of Treating Diseases Using FGFR ECD Polypeptides

[0154] Results from the experiments described herein show that FGFR4 ECD
acidic region muteins retain FGFR4’s ability to bind FGF2 and/or FGF19. See, e.g.,
Example 8, including Tables 3 and 4. Thus, those chimeras can be used in a variety of
treatment methods in a similar manner to native FGFR4 ECD (see, e.g., U.S. Publication
No. US 2008/0171689).

[0155] For example, polypeptides of the invention may be used as ligand traps in
vivo to treat diseases associated with one or more ligands of the FGFR family, such as
FGF2 and/or FGF19. The FGFR ECD polypeptide ligand traps may be used, for example,
to treat a range of cancers and/or angiogenic disorders. In certain embodiments, the FGFR
ECD polypeptide ligand traps comprise a fusion partner such as an Fc, albumin, or
polyethylene glycol (discussed above).

[0156] In certain embodiments, FGFR4 ECD acidic region muteins may be used to
treat colon cancer. Expression of both FGFR4 and FGF19 has been detected in primary
colon tumors and several colon tumor cell lines (see, e.g., Desnoyers, Oncogene, 27:85-97
(2008); U.S. Patent Application No. 20070248604). Administration of a monoclonal
antibody to FGF19 significantly reduced tumor growth in two human colon cancer cell
line xenograft models (HCT116 and Colo201; see Desnoyers). Experiments herein
demonstrate that the FGFR4 ECD acidic region chimera ABMut1 reduced tumor growth
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in an HCT116 xenograft model. Reduced tumor growth was also seen in a Colo201 model
following administration of ABMutl1 (data not shown). Thus, in certain embodiments, the
FGFR4 ECD acidic region muteins of the invention may be administered, e.g., as
described above, to patients who have colon cancer. In certain embodiments, the FGFR4
ECD acidic region muteins may be administered to colon cancer patients along with at
least one other therapeutic regimen and/or agent.

[0157] FGFR4 and FGF19 expression have also been detected in liver and lung
tumnors (see, e.g., Desnoyers, Oncogene, 27:85-97 (2008); U.S. Patent Publication No.
2007/0248604). A monoclonal antibody against FGF19 reduced tumor burden in an
FGF19-transgenic mouse hepatocellular carcinoma model (see Desnoyers). FGFR4
expression has also been implicated in breast cancer (see, e.g., U.S. Patent No. 7,297,774).
High FGFR4 mRNA levels in estrogen receptor-positive breast carcinomas correlated with
poor clinical benefit in patients on tamoxifen as a first-line treatment (Meijer et al.,
Endocr. Relat. Cancer., 15(1):101-11 (2008)). Thus, FGFR4 ECD acidic region muteins
may also be used to treat liver cancers, breast cancers, including infiltrating ductal
carcinoma and adenocarcinoma, and lung carcinomas, including small cell lung
carcinomas and non-small cell lung carcinomas.

[0158] FGFR1 and FGFR4 overexpression have also been detected in prostate
cancer, with a greater frequency of high levels of protein expression in grade 5 cancers
than in grades 1-3 (Sahadevan et al., J. Pathol., 213(1):82-90 (2007)). Suppression of
FGFR4 by RNA interference blocked prostate cancer cell proliferation in vitro (see id.).
FGFR4 ECD acidic region muteins may therefore also be used to treat prostate cancers.

[0159] FGFR ligands, such as FGF2, are known stimulators of angiogenesis.
Thus, FGFR ECD polypeptides may be administered to patients with angiogenic disorders
such as cancer and/or macular degeneration in order to inhibit angiogenesis. Additional
cancers that may be treated with the FGFR ECD polypeptides of the invention include, for
example, sarcomas and carcinomas including, but not limited to fibrosarcomas,
myxosarcomas, liposarcomas, chondrosarcomas, osteogenic sarcomas, chordomas,
angiosarcomas, endotheliosarcomas, lymphangiosarcomas,
lymphangioendotheliosarcomas, synoviomas, mesotheliomas, Ewing’s tumors,
leiomyosarcomas, rhabdomyosarcomas, gastic cancers, pancreatic cancers, ovarian
cancers, prostate cancers, squamous cell carcinomas, basal cell carcinomas,

adenocarcinomas, sweat gland carcinomas, sebaceous gland carcinomas, papillary
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retinoblastomas. Also among the cancers within the scope of the invention are
hematologic malignancies; prostate cancer; bladder cancer; pancreatic cancer; ovarian
cancer, salivary cancer; pituitary cancer; renal cell carcinoma; melanoma; glioblastoma;
and retinoblastoma.

[0160] Tumors comprising dysproliferative changes, such as hyperplasias,
metaplasias, and dysplasias, may be treated, modulated, or prevented with FGFR ECD
polypeptides as well, such as those found in epithelial tissues, including the cervix,
esophagus, and lung, for example. Hyperplasia is a form of controlied cell proliferation
involving an increase in cell number in a tissue or organ, without significant alteration in
structure or function. By way of example, endometrial hyperplasia often precedes
endometrial cancer. Metaplasia is a form of controlled cell growth in which one type of
adult or fully differentiated cell substitutes for another type of adult cell. Metaplasia can
occur in epithelial or connective tissue cells. Atypical metaplasia involves a somewhat
disorderly metaplastic epithelium. Dysplasia is frequently a forerunner of cancer, and is
found mainly in the epithelia; it is a disorderly form of non-neoplastic cell growth,
involving losses in individual cell uniformity and in the cell's architectural orientation.
Dysplasia characteristically occurs where there exists chronic irritation or inflammation
and is often found in the cervix, respiratory passages, oral cavity, and gall bladder. Other
examples of benign tumors which can be treated, modulated, or prevented in accordance
with the present invention include arteriovenous (AV) malformations, particularly in
intracranial sites and myoleomas.

[0161] Since FGFs contribute to normal bone formation and are expressed locally
in the bone stromal environment, they may play a role in seeding, growth, and survival of
bone metastases. FGFs have been implicated in bone formation, affecting osteoprogenitor
cell replication, osteoblast differentiation, and apoptosis. Thus, agents that block

FGF/FGFR interactions, including FGFR ECD polypeptides, can be used to treat bone
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into the mammalian expression vector pcDNA3.1 (Invitrogen) for transient expression in
293-6E cells.

[0164] The primary sequence and domain structure of the FGFR4 moiety in the
parental R4Mut4 construct is shown in FIG. 1. The stretch of amino acids between the
first and second immunoglobulin (Ig) domains (amino acids 98 to 124) is denoted
interchangeably herein as the “linker domain” “linker region,” “D1-D2 linker,” and “D1-
D2 linker region” (see FIG. 1). Within the linker domain is a smaller region called the
“acid box” (“AB”) found within the FGFR family, Three chimeras of the parental
R4Mut4 were constructed, in which regions within the R4Mut4 linker domain were
replaced with the corresponding sequences from the FGFR1 linker domain. FIG. 2 shows
a sequence alignment of the linker domains from FGFR1 and FGFR4 and the boundaries
and sequence of the swapped regions in the three variants, called ABMutl, ABMut2, and
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Exanple 17. FGFR4 ECD D1-D2 Linker Chinmeras with the FGFR2 or FGFR3 D1- D2
Li nker Exhibit Decreased ECM Binding In Vitro. [ 0221] Experinents
wer e carrwedomut7t9® det er m ne whet her FGFR4 ECD D1- D2 | iporars2akionsEnas in
whi ch the FGFR4 D1-D2 |inker was repl a%%g with either the FGFR2 D -D2

i nker ("R4(D1-D2): R2(D1-D2)") or the R3 D1-D2 |inker ("R4(D1-

D2): R3(D1-D2)") exhibited decreased binding to ECM conponents in vitro.
Both the FGFR2 D1-D2 |inker and the FGFR3 D1-D2 |inker contain nore acidic

resi dues than tiesdi&E¥ @vitFoch] CdRbad, CAN VS ddri9e El BRL ?%h& BROE GUYES were
e

enpl oyed tQ generate clones in the pTT5 vector encodi ng
R4( D1-D2) : l%zﬁ‘( tvrsphyave frymeearraiy phigherygetsis afpgcombinantpreteins.eForexpresidapiof - D2)

R2(D1 -D2 % . EQ ID NGs: 143 and
oL b B S S L0

R4( D1- D2) : R2( DIExzmple 3n d'rusiqnt Expeessis o Husim) Prioteinsin 298 $FeindsCHOrF® used in
t hese experi nmerldest Galls. of the fusion proteins were expressed in 293-T cells

as described i i 1. I re deternmned usi

Al phaScr een (hg‘)%%%ﬁ?ﬁ&%gff %Aﬁ?ﬁéforrrlé’rr X@B\%%&? sleng%rgﬁg(gﬁt%%’[i on of
the puri f i e€icdls( Dhe RAYRA(IIS-Bpjesdiarsveotor pesotilmidrin Basmplewewas tdbdgnet e
concentrat ] urifie t4 AMt 4 t], .and

R4( D1- D2) :@?@i&%ﬁéﬁfﬁpl egﬁlo%}ng%%osgﬁﬁs.% %?39’%5#&6[“5 4ipd Pt ysis of its
ECM bi ndi nexpadssibi wherpradousBradaged prsunELdd ubpasiog ceipen frensglener e carri ed
out as descri.bed. in Ex e 7, except that up to nearly 1 'm of the FGFR
ECD- Fc f us?’S‘?}“‘ng&Vlg{Oﬁgn%%g oqlls g 'ﬁ‘%ﬁf?&teaﬂ’ ”i[}{iﬂﬂer‘ﬂ‘pmlbi’?%ﬂr ggvlags ay. A

gr aphi cal Igpitearniabth@Rasei(log pBase @oth)atia elp bbbl &en 91610°A9 agdfown i n
FI G 16, bo%h b{)e R4(D1- D2): R2(D1-D2) and R4(D1-D2): R3(D1-D2) fusion

pr ot ei ns ekArBPYBE ECM bi ndi ng levels simlar to that of the ABMutl fusion

protein. Exanplig16kd.in &EEHS tahdedt Shig Fsler I SuGRisis hMBhascpht N the FGFRL
Short Acid Box [Exék??bi t Decreasgd ECM Bi ndi ng | nu\%lgt ru(g);t|a éCt%ZZS]

Exper i ment ®ix{Ee wagmadely mixing Wodeictogrsns duglioé thesxprassidnrvecionBA in 26@ t ot al
nunber of o7 ' Lt hi [ f. FGFR2 and FGER3 coul d
further de%%ggge?l{oﬁg{a%%ég%}sﬂg@%ﬁ@n&@?ﬁpg?)fg%ﬁ%ylg%am&éz asﬂ%l tmlaci d box
chi mer as wwoluiogénsterie dter)in A g lof $terile RBS N Thia diadsfeation thigtsreofastilmbatbdrt aci d
box of FGR d rr ndi n 1. no_.aci d sidues wit hi he
FGFR2 and ‘ %%%%%?ﬂﬁ’e%‘ox?-e?@ﬁ&% opgligret Hif?‘t&ﬂé'j“?‘ “(‘i’(%fs"-dg%’tZ) and
R3( 110- 11 7p theIX93 G- EllRin log plsgse glomwite oy trafsdertiemtTihe Bélls aal e th@sfe@bani ques wer e
enpl oyed to. generate clones,i e vectqor 6 ncodi.ng, t he

R2(111- 118 ‘('Y&rf-tﬁefé?"“ﬁﬁ‘ﬁd ﬁg‘(ﬁ‘?@ %&2@%%5)911513’@?‘&@8%%}3?‘{%& ns.

R2(111- 118Jryfog-N1YOdadiptedtite A, LT olitnelvdRE(ah08 20% b 1sioh iE8HA8 Bty REQ | D
NGs: 166 and. 167, respective ‘I;he FGFR2 ECD- Fc, FGF ECD- Fc,

ly. , [022% : _F
R2( 111- 118nedisirvses aflded to afingl ¢oneeniratian of ) S%{Y/ Vo Sthe mixture easomaipipisedatns wer e

used in these JfkPBIA0EDBE sboutldle 8 BERAIERP A redciEdBadasi; Snbitsi 0y pr ot ei ns,
R2(111-118) ,R1(105-112), and R3(110- 117):R1(105-112) fusion proteins were

transi ent | i eslsfalend ghawed@ryiabgity ef +80%ndo parvest the dusien ntetsisr frdse theicall Exanpl e
16. Prot ei Q@ \%Wsldame ] ' PEE, g‘?]ﬁ,s t 280 nm
ECM bi ndi ng experi rre’n%lgs %&gélg@%?ggtﬁ%g?wg?%%éggri bed i nsld@gﬁp%gva%, except
that up t olesantag/ fihe gpeaiant Wasséleaedwiekdebrisdy cargghigation 418,316 x\g for B ECM

bi ndi ng a 0 i . sults ar in FlIGs.
LA B, Ao SRenn G A SRS E R B et Gl B B8 ) S
R3(110- 1pmyifikdieh05-112) fusion proteins exhibited slietrtly | ess ECM
binding in vitr ative to the FGER2 ECD-E GER3 ECD: Fc fusjon

pr ot ei ns, respé@[ePEi?Wovfdﬁlﬂljéf}g?tﬁ%%gl%a"g@fEﬁ%ﬁt for'n ‘[’tf?%y“rﬁéhquzl? ECD
aci di ¢ r egietiod ofitired, ansieid piddeactfotffnEsdshdnkish QRO heg et Bswaasaidilded herein
are useful in treati, roliferative diseases and di seases i nvol ving

angi _ogeneéﬁsg‘?tﬁ?@?ﬁﬂ?gﬂ@%ﬂ%&%‘k@ﬁﬁ%!%eﬂéeﬁ‘%ﬁ%W'S?ﬁ]ésy can be used
t o di agnogRwitRigen)aire ciafickdtih EadestyREIFO e prO8RE Med BB pmeBRWRNEES

[ 0226] Tabl e 11 provi des certain sequences di scussed Rerel n. All FGFR

sequences @R@MERHIHREEHo e dpebeforg wansfersioni the CHRY B sdllssranesepfiadantondi cat ed.
Table 11: HAQHAN&SSa BARiIPEEMHoL 16731, FReh thdd reddied a density of about

1x10%ml on the day of transfection. In order to transfect 125 ml of cell suspension,




Descri ption Sequence 1 FGERAECD LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
RGGHWKEGS RLAPAGRVRG WRGRLEI ASF LPEDAGRYLC LARGSM VLQ NLTLI TGDSL
TSSNDDEDRKOSHRORSINRHS YPQQAPYWIH PQRVEKKLHA VPAGNTVKFR ERAASXRIRT2704

| RALKDGQAF HGENRI GGE R LRHOHWELVM ESVWPSDRGT YTCLVENAVG S| RYNYLLDV

LERSPHRPI L QAGLPANTTA WGSDVELLC KVYSDAQPHI QALKHI VI NG SSFGADGFPY

VQVLKTADI N SSEVEVLYLR NVSAEDAGEY TCLAGNSI GL SYQSAW.TVL PEEDPTWIAA APEARYTD
2 FGFRAECDP1151 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE 69
RGGWKE&SSBQ%E@@WB@ EtAST DN REPAGRY L G if SR oY figtiPlo e hufi {05
TSSNDDEDPK = SHRDESNRHS " YPOQAPYWIH PQRVEKKLHA™ VPAGNTVKFR CPAAGNPTPT

| RW.KDGQAMgdaEnRl 36351 pREferiBeNIRx Esw{rospRergerEnsErgeuiov s RyaselyDV

VQULKTAD R SSEVRGPS R VP Rentp (R A o SR BB i ape T

3 FGFR4ECRDRPBINe EABNEVGD PP Gled SRR EQEL (Y AtcaXDy IEMRL/CPGRAENFBEWKEGS

SrRDPNRH S VRV e et U PR o S B B

HGENRI GG Rvaks Ri@dNGihe /\@HER S\ETHOREA ¢ ITE Ghd/iAndbs f&itioly Wk thifd\ivdre e bifdbdted

SSEVEVL YL KUSREDACE: 78 AR el AT Bt Sa R 7D $3

FGER4ECDT %38%nl with a viability of about 82-88%. The supernatant from the culture was separated

from the cells by centrifugation and collected for purification. Using this method, 1 mg of
R4Mut4 can be produced from 400 ml of transiently transfected cell culture in about 1
week.

[0170] When indicated below, the R4Mut4 variants ABMutl, ABMut2, and
ABMut3 were similarly produced by transient expression in CHO-S cells using the
pDEF38 expression vectors described in Example 1.

Example 3: Purification of Expressed Proteins.

[0171] FGFR ECD-Fc fusion proteins expressed from recombinant host cells were
purified from the cell culture supematant using a first purification step of Protein-A
affinity chromatography, followed by a second purification step of butyl hydrophobic
interaction chromatography. For the Protein-A affinity chromatography step, the
components of the media were separated on a Mabselect Protein-A Sepharose column (GE
Healthcare Bio-Sciences, Piscataway, NJ), which will bind to the Fc region of the fusion
molecule. The column was equilibrated with ten column volumes of a sterile buffer of 10
mM Tris, 100 mM NaCl, pH 8.0; then the cell culture supernatant was applied to the
column. The column was washed with eight column volumes of sterile 10 mM Tris, 100
mM NaCl buffer, pH 8.0. The bound material, including R4Mut4, was then eluted at a
rate of 10 ml/min with a one step elution using seven column volumes of elution buffer
(100 mM glycine, 100 mM NaCl, pH 2.7). Ten ml fractions were collected in tubes
containing one ml 1 M Tris pH 8.0 (Ambion, Austin, TX) to neutralize the eluate.
Fractions comprising R4Mut4 were identified by gel electrophoresis and pooled.

[0172] For the second purification step of butyl hydrophobic interaction
chromatography, pooled Protein-A column eluates were further purification on a butyl
Sepharose column using a GE Healthcare Akta Purifier 100 (GE Healthcare Bio-Sciences,

Piscataway, NJ). The column was first equilibrated with five column volumes of sterile
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density of about 0.8x10%/ml on the day of transfection. The cells were harvested by

centrifugation and about 1x107 cells were used per transfection.

[0175] For transfection, each cell pellet was resuspended in 0.1 ml of Nucleofector
V solution and transferred to an Amaxa Nucleofector cuvette (Amaxa, Cologne,
Germany). About 5 ug of the resuspended linearized plasmid DNA was added and mixed
with the suspended DG44 cells in the cuvette. Cells were then electroporated with an
Amaxa Nucleofector Device II using program U-024. Electroporated cells were cultured
in CHO-CD medium for two days and then transferred into selective medium (CHO-CD
serum free medium supplemented with 8 mM L-Glutamine and 18 ml/L Pluronic-68).

The selective medium was changed once every week. After about 12 days, 1 ug/ml R3
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described in Examples 2 and 3. For this experiment, three different batches of R4Mut4

were tested; each had been expressed and purified independently. Human IgG1 control
protein was obtained from Caltag (now part of Invitrogen).

[0178] Hepatocytes were isolated from adult rats. Rats were anesthetized with
isoflurane and the animals were kept as close to 37°C as possible with a heating element.
A midline incision was made and the organs were removed from the cavity to access the
portal vein. The portal vein was cannulated with a butterfly catheter secured with a
bulldog clamp. The pump was started at 8 ml/min with Hanks Balanced Salt Solution
without Ca®* or Mg®*, with 10 mM Hepes, 0.5 mM EGTA, 50 ug/m] gentamicin, pH 7.38.
The inferior vena cava (IVC) was then cut about 2 cm below the liver and an exit point
was created by cutting the heart. The flow was adjusted to 40 ml/min and once clear signs
of perfusion were observed, the IVC was clamped between the liver and the posterior cut
of the IVC. After 4 minutes, Liver Digest Media (Invitrogen) was added to the perfusion
line. Both solutions were perfused together for 30 seconds, and then the Hanks Balanced
Salt Solution was stopped. The flow rate of the Liver Digest Media was then decreased to
20 ml/min and the perfusion continued for approximately 10 minutes. The liver was

excised and small slits in the capsule of each lobe were made. The liver was placed on
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fold molar excess of sodium heparin (from porcine intestinal mucosa, Catalog #
086K2231, Sigma) before mixing with the hepatocytes.

[0180] Following incubation with the fusion proteins or control IgG1, with or
without heparin, the cells were washed in staining buffer and incubated with 5 ug/ml
biotinylated goat anti- human Fc (Becton Dickinson) on ice for 30 min. The cells were
then washed in staining buffer and incubated with 1 ug/ml streptavidin-APC conjugate
(Becton Dickinson) on ice for 30 min. The cells were again washed with staining buffer
and then stained with 0.5 ug/ml propidium iodide (Sigma). Non-viable cells that had
absorbed the propidium iodide were gated out such that only viable cells were included in
the flow cytometry analysis. The viable cells were quantitated for APC fluorescence. As
shown in FIG. 3, R4Mut4 showed 10-fold more binding to rat hepatocytes than either
control IgG1 or R1Mut4 in that experiment. In addition, all three batches of R4Mut4
bound the rat hepatocytes with similar affinity, indicating that the high affinity of R4Mut4
for rat hepatocytes was not due to unusual expression or purification conditions. Finally,
the addition of heparin prevented R4Mut4 binding to hepatocytes in that experiment.

Example 6. Heparin Increases the Cmax of R4Mut4 in Plasma In Vivo.

[0181] The experiment discussed in Example 5 demonstrated that R4Mut4 bound
to hepatocytes and that heparin could interfere with that binding. To test whether heparin
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the serum was analyzed by ELISA at different time points following injection. The
R4Mut4 injected in the experiment was expressed and purified from CHO-S cells as
described in Examples 2 and 3.

[0182] Thirty male Balb/C mice (Jackson Laboratories, Bar Harbor, ME) were
weighed and sorted into two groups of 15 mice each based on a random distribution of
body weight. Mice in the first group were given an intravenous injection (via tail vein) of
3 mg/kg R4Mut4 in a total volume of 0.5 ml PBS (Cellgro, Herndon, VA). Mice in the
second group were given an intravenous injection (via tail vein) of 3 mg/kg R4Mut4 that
had been premixed with 5 mg/kg sodium heparin (from porcine intestinal mucosa, Sigma)
for 30 minutes-2 hours before IV dosing.

[0183] Blood from the mice was collected at 6 different time points after IV
administration, at approximately 2 minutes, 2 hours, 8 hours, 1 day, 4 days, and 6 days.
Blood was collected from each mouse only twice, the first by a retro-orbital bleed and the
second terminally by cardiac puncture. The 15 mice from each IV group were further
divided into three subgroups of 5 mice. The first subgroup was used to collect blood at 2
minutes and 2 hours. The second subgroup was usecd to collect blood at 24 hours and 4
days. The third subgroup was used to collect blood at 8 hours and 6 days.

[0184] The retro-orbital bleeds were collected through heparin-coated capillary
tubes (Fisher Scientific, Pittsburgh, PA) into K,-EDTA coated tubes (BD Biosciences; San
Jose, CA), placed on wet ice for approximately 30 minutes and then spun at 10,621 x g
(10,000 rpm) in a microfuge for 8 minutes. The second, terminal bleed, was collected
through uncoated syringes into K,-EDTA coated tubes (BD Biosciences) and then
processed as above. Following centrifugation, the plasma was removed and frozen at -
80°C until analyzed by ELISA.

[0185] For detection of R4Mut4 in plasma samples, a direct ELISA for FGF2
binding activity was used. Briefly, Maxisorp 96-well plates (Nunc, Rochester, NY) were
coated with recombinant human FGF2 (PeproTech, Rocky Hill, NJ) in PBS (Mediatech,
Herndon, VA) at 1 ug/ml overnight at 4°C. The plates were then blocked with blocking
buffer (1% BSA (Sigma) in PBS) for 2-3 hours at room temperature. The plates were
washed 6 times with wash buffer (0.05% Tween-20 (v/v; Sigma) in PBS). Various

dilutions of the test samples and R4Mut4 standards were made with a constant final
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well and incubated for approximately 1 hour at room temperature. The plates were

washed 6 times with wash buffer. 100 ul per well of TMB substrate (Pierce

Biotechnology, Chicago, IL)) was then added and incubated for 10 minutes. The reactions

were quenched with 50 ul stop solution (2 N H;SQO;). The absorbance at 450 nm was then

read on a SPECTRAmax PLUS microplate reader (Molecular Devices, Sunnyvale, CA).
[0186] Results for all six time points from that experiment are shown in Table 2

and the first 4 time points are shown graphically in FIG. 4.

Table 2. R4Mut4 Serum Levels

Average R4Mut4 serum plasma concentration +/- standard
deviation (ng/ml)
Time point No Heparin With Heparin
2 minutes 5247 +/- 1367 44404 +/-7362
2 hours 1329 +/- 236 6516 +/- 1293
8 hours 628 +/- 138 592 +/- 109
1 day 204 +/- 45 273 +/-27
4 da Below limit of detection (156 Below limit of detection (156
ay ng/ml) ng/ml)
6 da Below limit of detection (156 Below limit of detection (156
4y ng/ml) ng/ml)

[0187] Those results demonstrate that co-administration of heparin with R4Mut4
increased the maximum R4Mut4 concentration in the plasma (Cp.x) by approximately 9-
fold over R4Mut4 administered alone at the 2 min time point and approximately 7-fold at
the 2 hour time point in that experiment. The two curves merge at the 8 hour time point.
These data show that heparin increases the amount of R4Mut4 that is free in the serum but
that the protection was lost by 8 hours in that experiment. Previous reports have shown
that heparin has a short half-life in vivo (~45-60 minutes; see Bjornsson and Levy, J.
Pharmacol. Exp. Ther. (1979) 210:243-246) and this may play a role in the duration of the

protective effect of heparin in that experiment.
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[0188] In vitro binding studies were conducted to characterize the ability of each
of the four FGFR ECD-Fc fusion proteins to bind to extracellular matrix components
(ECM). For this study, wild-type FGFR1 ECD-Fe¢, FGFR2 ECD-Fc¢, FGFR3 ECD-Fc and
FGFR4 ECD-Fc fusion proteins were purchased from R&D Systems (Minneapolis, MN).

[0189] 96-well Matrigel plates (Becton-Dickinson) were blocked with a 1% (w/v)
solution of BSA (Sigma). The FGFR ECD-Fc fusion proteins were serially diluted,
transferred to the Matrigel plates, and allowed to bind for 1 hour at room temperature.
Unbound fusion proteins were removed by washing three times with PBS (EMD
Biosciences; La Jolla, CA) and 0.5% Tween (v/v; Sigma). Bound fusion proteins were
detected using a peroxidase-conjugated anti-human Fc antibody (Bethel Laboratories,
Montgomery, TX) and OPD (o-phenylenediamine dihydrochloride) substrate (Sigma),
according to the manufacturer’s instructions. FGFR4 ECD-Fc bound tightly to the
Matrigel plates with an ECso of approximately 300 ng/mL in that experiment. See FIG. 5.
FGFR1 ECD-Fc, FGFR2 ECD-Fc, and FGFR3 ECD-Fc all showed significantly weaker
binding to the Matrigel plates than the FGFR4 ECD-Fc, with half-maximal binding not
observed in that experiment even at concentrations of 10,000 ng/ml. See FIG. 5.

Example 8. FGFR4 ECD Acidic Region Chimera-Fc Fusion Proteins Bind to
FGF2 and FGF19.

[0190] In order to reduce tissue binding and improve the pharmacokinetic profile,
three FGFR4 ECD acidic region chimeras were fused to Fc, expressed in 293-6E cells, and
purified. In addition, two FGFR4 2Ig ECD-Fc fusion proteins in which D1 or D1 + the
acid box region were deleted, were constructed, expressed, and purified.

[0191] The FGF2 and FGF19 ligand binding affinity and kinetics of the parental
R4Mut4 and the five different FGFR4 ECD-Fc fusion proteins (collectively “the R4
proteins”) were determined using Biacore® X surface plasmon resonance (SPR)
technology (Uppsala, Sweden). FGF2 was selected because it is broadly expressed in
adult tissue and has been implicated in cancer progression and angiogenesis. FGF19 was
selected because, in the absence of other protein cofactors, it binds specifically to FGFR4.
Briefly, Protein-A was covalently linked to a CMS chip, according to manufacturer's
instructions. The R4 proteins were produced in 293-6E host cells as described in Example
2, purified as described in Example 3, and then bound to the chip by interaction of the Fc

domain with Protein-A. The R4 proteins were captured onto flow channels 2-4, while
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Table 3. FGF2 Ligand Binding

Protein Name ks ko Ko Runes
(1/M-'ms) | (1/s):1000 | (nM) (RU)
R4Mut4 (experiment 1) 59 0.23 3.90 46
R4Mut4 (experiment 2) 45 0.27 5.88 53
ABMutl 160 0.27 1.70 56
ABMut2 114 0.26 2.26 57
ABMut3 242 0.35 1.44 58
R4(2Ig+L) 313 0.79 2.54 62
R4(2Ig-L) 306 0.73 2.40 51
Table 4. FGF19 Ligand Binding
Protein Name Kk, ky Kp Riax
(1/M:ms) | (1/s)11000 | (nM) RD)
R4Mut4 (experiment 1) 176 0.63 3.60 55
R4Mut4 (experiment 2) 184 0.61 3.32 50
ABMutl 213 0.68 3.18 45
ABMut2 250 0.64 2.58 44
ABMut3 211 0.74 3.50 40
R4(2Ig+L) 80 2.76 3431 26
R4(21Ig-L) 118 2.14 18.15 18

[0193] As shown in Tables 3 and 4, the three chimeras ABMutl, ABMut2, and
ABMut3, had an affinity equal to or greater than the parental R4Mut4 for both FGF2 and
FGF19 in that experiment, as measured by the equilibrium dissociation constant (Kp).

[0194] In addition, FGFR4 ECD-Fc fusion proteins in which D1 was deleted, in
either the presence (R4(2Ig+L)) or absence (R4(2Ig-L)) of the D1-D2 linker region, bound
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fusion proteins were expressed in 293-6E cells, as described in Example 2, and all were

[a.

purified as described in Example 3. The parental R4Mut4 was expressed in CHO cells as
described in Example 2 and also purified as described in Example 3.

[0197] Binding experiments were performed as described in Example 7, and a
graphical representation of the results is shown in FIG. 6. In this experiment, the parental
R4Mut4 bound to Matrigel plates with an ECso of approximately 100 ng/ml. All three
FGFR ECD acidic region chimera-Fc fusion proteins showed minimal binding to Matrigel
plates up to a concentration of 10,000 ng/ml in that experiment. Therefore, the
substitution of the FGFR1 D1-D2 linker, FGFR1 exon 4, or FGFR1 acid box region for
the corresponding region of the FGFR4 ECD abrogated the in vitro extracellular matrix
binding of the FGFR4 ECD in that experiment.

Example 10. FGFR4 ECD Acidic Region Chimera-Fc Fusion Protein Binding
to Hepatocytes In Vitro.

[0198] FGFR4 ECD acidic region chimera-Fc fusion proteins ABMutl, ABMut2
and ABMut3 were tested for their ability to bind hepatocytes. The fusion proteins were
expressed in 293-6E cells, as described in Example 2, and purified as described in
Example 3. The R1Mut4 and R4Mut4 proteins were expressed in CHO-S cells, as
described in Example 2, and purified as described in Example 3. Human IgG1 control
protein was obtained from Caltag.

[0199] The hepatocyte binding experiments were performed as described in
Example 5 and a graphical representation of the results is shown in FIG. 7. In that

experiment, all three FGFR4 ECD acidic region chimera-Fc fusion proteins showed
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intravenous injection through the tail vein in a total volume of 0.2 ml PBS (Cellgro).

[0202] Blood plasma was collected at 9 different time points following IV
administration, at approximately 2 minutes, 30 minutes, 2 hours, 7 hours, 1 day, 2 days, 3
days, 5 days, and 7 days. Blood was collected from each mouse two or three times, the
first one or two collections by a retro-orbital bleed and the last terminally by cardiac
puncture. The 20 mice from each treatment group were further divided into four
subgroups of 5 mice. Each group was bled at the times shown in Table 5.

Table 5. Sample Collection Times and Methods

Time points of blood collection (following IV administration)
Group (n =5) Retro-orbital bleed Terminal cardiac puncture
Group 1 2 and 5 minutes 7 days
Group 2 30 minutes 7 hours
Group 3 2 hours 24 hours
Group 4 2 days 3 days

[0203] Plasma serum was collected and the R4Mut4 and ABMutl protein levels
determined by a direct FGF2 binding ELISA as described in Example 7. The results are
shown in FIG. 8 and certain pharmacokinetic parameters are given in Table 6. The
results show that the replacement of the D1-D2 linker of the FGFR4 ECD with the FGFR1
D1-D2 linker increased the half-life (t,;) of the administered protein by 126%, increased
the maximum observed plasma concentration (Cmax) by 183%, and increased the clearance

time (CL) by 302%. The improved pharmacokinetic profile of ABMutl shows that it is
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present in the blood, at a therapeutic concentration, longer than the parental R4Mut4

molecule.

Table 6. Pharmacokinetic Parameters of R4Mut4 and ABMutl
Protein ti2 (in hours) | Cpax (in ug/ml) CL (in mV/hr/kg)
R4Mut4 15.7 18.7 23.6
ABMutl 355 52.9 94.8
Change (%) 126% 183% 302%

Example 12. Activity in HCT116sc Cancer Xenograft Model.

The anti-cancer activities of the parental R4Mut4 and ABMutl were tested in a xenograft
colon cancer model using human colon carcinoma HCT116sc cells. The HCT116sc cell
line is a sub-line of the HCT116 colon carcinoma cell line (ATCC, Manassas, VA)
isolated from a subcutaneous HCT116 tumor and selected for more consistent in vivo
growth using standard cell culture and xenograft techniques. To prepare the HCT116sc
cells for the xenograft experiment, the cells were cultured for five passages in RPMI 1640
media supplemented with 10% FBS (vol/vol), 2 mM L-Glutamine, 100 IU/ml of penicillin
and 100 ug/ml of streptomycin (all from Cellgro) at 37°C in a humidified atmosphere with
5% CO;. Semi-confluent cells (~80%) were re-suspended in PBS without calcium and
magnesium (Cellgro) at a concentration of 1x10® cells per ml. Matrigel basement
membrane matrix (BD Biosciences) was added to 50% (vol/vol) to give a final
concentration of 5x10 cells per ml and the mixture stored on ice until implantation into
mice.

[0204] For the xenograft experiments, sixty CB17 SCID mice (Charles River
Laboratories) were used. On day 1, the body weight of each mouse was measured. The
mice were randomly distributed into 6 groups of 10 mice based on their body weight.
Once assigned to a treatment group, the mice were shaved on the right hind flank and then
inoculated subcutaneously with 5 x 10° (100 ul) of the HCT116sc cells prepared as
described above.

[0205] On the next day, animals were dosed with the test articles according to the
dosing scheme shown in Table 7. R4Mut4 and ABMutl were expressed in CHO-S cells

and purified as described in Examples 2 and 3, respectively.
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Table 7. HCT116sc Xenograft Dosing Groups

Test Article and Dose Dosing Route and
Group | Number of Animals (mg test article per 0sing KRoutc an
: Schedule
weight mouse)

: Intravenous,

1 10 Vehicle X week

2 10 R4Mutd, 20 mg/kg | Intraperitoneal, daily

Intravenous,

3 10 R4Mutd, 10 mg/kg Py
Intravenous,

4 10 R4Mut4, 20 mg/kg ety
Intravenous,

5 10 ABMutl, 10 mg/kg P
Intravenous,

6 10 ABMutl, 20 mg/kg peity

[0206] Tumor sizes were measured in each mouse on days 7, 14, and 21 following
the day of tumor cell inoculation. The length and width of each tumor was measured
using calipers and the tumor size calculated according to the formula:

Tumor size (mm?) = width® (mm) x length (mm) x (7/6)

[0207] FIG. 9 shows the results of that experiment. All groups of mice that
received R4Mut4 or ABMutl showed a diminution of tumor growth compared to vehicle-
treated animals. Table 8 shows the average percent inhibition of tumor growth for each
treatment group at days 14 and 21 compared to the vehicle treated group, and the
corresponding p-values. P-values were calculated using an ANOVA analysis followed by
the Bonferonni t-test. See, e.g., Mathematical Statistics and Data Analysis, 1988,
Wadsworth & Brooks, Pacific Grove, CA. This analysis demonstrated that ABMutl

reduced tumor growth to a similar or greater extent than the parental R4Mut4 in that
experiment.

Table 8. HCT116sc Xenograft Results

G Day 14: Percent Day 21: Percent
TOU;
P inhibition; p-value inhibition; p-value

R4Mut4, 20 mg/kg, IP 43%, p-value = 0.003 33%, p-value = 0.014
R4Mut4, 10 mg/kg, IV 42%; p-value = 0.003 27%; p-value = 0.068
R4Mut4, 20 mg/kg, IV 37%; p-value = 0.011 21%; p-value = 0.083
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ABMutl, 10 mg/kg, IV 42%; p-value = 0.003 29%; p-value = 0.015
ABMutl, 20 mg/kg, IV 52%; p-value = 0.002 40%; p-value = 0.003

Example 13. Increasing the Concentration of an FGFR4 ECD Acidic Region
Chimera Leads to Detectable ECM Binding In Vitro.

[0208] As described in Example 9 and shown in FIG. 6, early in vitro binding
experiments showed minimal binding of three FGFR4 ECD acidic region chimera-Fc
fusion proteins (ABMutl, ABMut2, and ABMut3) to ECM components when up to
10,000 ng/ml of purified protein was incubated with Matrigel plates. Experiments were
carried out to determine whether higher concentrations (up to 1 mg/ml) of the ABMutl
fusion protein could exhibit increased levels of ECM binding in the same ir vitro ECM
binding assay.

[0209] In these experiments, the R1Mut4, R4Mut4, and ABMut1 fusion proteins
were used. The R1IMut4 fusion protein served as a negative control for ECM binding
(data not shown), and the R4Mut4 fusion protein served as a positive control for ECM
binding. All three fusion proteins were expressed in CHO cells as described in Example 2
and purified as described in Example 3. The R4Mut4 and ABMut! fusion proteins were
also transiently expressed in 293-T cells. For transient expression in 293-T cells, 0.5-0.65
x 10° cells were plated in each well of a 6-well plate (with or without poly-lysine coating)
in 2 m! DMEM supplemented with 10% FBS. A Fugene™ (Roche) stock was made by
combining 93.5 ul Optimem with 6.5 ul Fugene™, followed by a 5 min incubation. A
DNA stock was made by combining 1.3 ug DNA with Optimem to a final volume of 100
ul. The Fugene™ stock (100 ul) was added to the DNA stock (100 ul), and the combined
solution (200 ul) was added to one well of the 6-well plate. The solution was gently
swirled and allowed to incubate with the cells for 30 min at room temperature. The cells
were incubated in a humidified incubator with 5% CQO,. After 40 hours, the medium was
removed, the cells were washed, and 1.5 ml Optimem was added to each well. Forty-nine
hours after the medium was changed, the supernatant was collected, spun at 1,400 rpm for
10 min, and transferred to a fresh tube. The fusion proteins were purified from the culture
medium as described in Example 3, except that only the first purification step of Protein-
A affinity chromatography was used. Protein levels were determined using AlphaScreen
(hu IgG AlphaLISA; Perkin-Elmer #A1L205C). ECM binding experiments were carried
out as described in Example 7, except that up to 1 mg/ml of each FGFR ECD-Fc fusion

protein was used in the in vitro ECM binding assay. A graphical representation of the
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results is shown in FIG. 12. As shown in FIG. 12, detectable levels of ECM binding were
observed for the ABMutl fusion protein at higher concentrations, although ECM binding
by the ABMutl fusion protein was still much lower than that of the R4Mut4 fusion
protein.

Example 14. Replacement of Certain Individual Non-Acidic Residues in the
FGFR4 ECD Long Acid Box with the Corresponding Acidic Residues from
FGFR1 is Not Sufficient to Inhibit ECM Binding In Vitro.

[0210] Experiments were carried out to determine whether the replacement of
individual non-acidic residues in the FGFR4 ECD long acid box with the corresponding
acidic residues from FGFR1 could inhibit ECM binding in vitro. This experiment used
four FGFR4 ECD long acid box variants in which a single non-acidic residue from the
FGFR4 ECD of R4Mut4 was replaced with the corresponding acidic residue from FGFR1.
Conventional cloning and site-directed mutagenesis methods were employed to generate
clones in the pTT5 vector encoding the R4Mut4(N104D), R4Mut4(P109D),
R4Mut4(R113E), and R4Mut4(S116E) fusion proteins. The R4Mut4(N104D),
R4Mut4(P109D), R4Mut4(R113E), and R4Mut4(S116E) long acid box variants
correspond to SEQ ID NOs: 130, 131, 132, and 133, respectively. The R4Mut4(N104D),
R4Mut4(P109D), R4Mut4(R113E), and R4Mut4(S116E) variants each contained a single
amino acid change at amino acids 104, 109, 113, and 116, respectively, in SEQ ID NOs: 1
and 2. In vitro ECM binding of the four FGFR4 ECD long acid box variants with single
amino acid substitutions was compared to the R1Mut4, R4Mut4, and ABMut1 fusion
proteins.

[0211] All of the fusion proteins, including R1Mut4, R4Mut4, ABMutl,
R4Mut4(IN104D), R4Mut4(P109D), R4Mut4(R113E), and R4Mut4(S116E) were
transiently expressed in 293-T cells and purified as described in Example 1. Protein
levels were determined using AlphaScreen (hu IgG AlphaLISA; Perkin-Elmer #A1.205C).
The concentrations of purified R4Mut4(N104D) and R4Mut4(S116E) were too low to
reliably determine ECM binding. The concentrations of the purified R4Mut4(P109D) and
R4Mut4(R113E) fusion proteins were lower than the concentrations of the purified
R1Mut4, R4Mut4, and ABMutl fusion proteins, and did not permit an analysis of their
ECM binding at the highest concentrations. ECM binding experiments were carried out as
described in Example 7, except that higher protein levels were used for most of the fusion
proteins tested in the in vitro ECM binding assay. A graphical representation of the results
is shown in FIG. 13. As shown in FIG. 13, the R4Mut4 variants with single amino acid



DDEDGEDE 64 FGFR3aci dboxrcgivh 3 DDEDGEDEAE 65 FGFR3addbakKregi on 4
DDEDGEDEAED 66 FGFRI si gnApepl i de MABVWKCLLFWAVLVTATLCTA 67

FG-R2si gmnaibpepra1dess \WSWERFI CLVWTMATLSLA 68 FGFR3si gnal peptuisde9/052704
MGAPACAL AL CVAVAI VAGASS 63

substitutions that were expressed at sufficient levels to determine ECM binding (i.e., the
R4Mut4(P109D) and R4Mut4(R113E)) did not exhibit decreased ECM binding relative to
R4Mut4.

Example 15. FGFR4 ECD Long Acid Box Variants that Contain at Least
Two Additional Acidic Residues Exhibit Decreased ECM Binding.

[0212] Experiments described in Example 14 showed that increasing the total
number of acidic amino acid residues in the long acid box of an FGFR4 ECD acidic region
mutein by one was not sufficient to inhibit ECM binding in vitro. Thus, experiments were
carried out to determine whether a further increase in the number of acidic amino acid
residues in the long acid box of an FGFR4 ECD acidic region mutein, including any acidic
amino acid residues inserted between amino acids 103 and 104 of SEQ ID NOs: 1 and 2,
could inhibit ECM binding in vitro.

[0213] Five FGFR4 ECD long acid box variant fusion molecules, called R4(104-
114):R1(106-117), R4(104-114):R1(107-117), R4(104-110):R1(105-113), R4(113-
116):R1(116-119), and R4(109-113):R1(112-116), corresponding to SEQ. ID. NOs: 134,
135, 136, 137, and 138, respectively, were used in these experiments. In the R4(104-
114):R1(106-117) FGFR4 ECD long acid box variant, amino acids 106 to 117 of the
FGFR1 ECD replace amino acids 104 to 114 of the FGFR4 ECD. In the R4(104-
114):R1(107-117) FGFR4 ECD long acid box variant, amino acids 107 to 117 of the
FGFR1 ECD replace amino acids 104 to 114 of the FGFR4 ECD. In the R4(104-
110):R1(105-113) FGFR4 ECD long acid box variant, amino acids 105 to 113 of the
FGFR1 ECD replace amino acids 104 to 110 of the FGFR4 ECD. In the R4(113-
116):R1(116-119) FGFR4 ECD long acid box variant, amino acids 116 to 119 of the
FGFR1 ECD replace amino acids 113 to 116 of the FGFR4 ECD. In the R4(109-
113):R1(112-116) FGFR4 ECD long acid box variant, amino acids 112 to 116 of the
FGFR1 ECD replace amino acids 109 to 113 of the FGFR4 ECD. Conventional cloning
and site-directed mutagenesis were employed to generate clones in the pTT5 vector
encoding the R4(104-114):R1(106-117), R4(104-114):R1(107-117), R4(104-110):R1(105-
113), R4(113-116):R1(116-119), and R4(109-113):R1(112-116) fusion proteins using the
R4Mut4 parental clone as a template. In vitro ECM binding of the four FGFR4 ECD long
acid box variants was compared to the R1IMut4, R4Mut4, and ABMutl fusion proteins.

[0214] All of the fusion proteins, including R1Mut4, R4Mut4, ABMut1, R4(104-
114):R1(106-117), R4(104-114):R1(107-117), R4(104-110):R1(105-113), R4(113-
116):R1(116-119), and R4(109-113):R1(112-116) were transiently expressed in 293-T
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Example 16. FGFR4 ECD Acidic Region Chimeras Lacking Individual N-
Glycan Sites Exhibit Decreased ECM Binding.

[0215] The FGFR4 ECD contains five N-glycan sites as determined by mass
spectrometry. (Data not shown.) The FGFR4 ECD N-glycan sites at amino acids N91 and
N156 of SEQ. ID. NOs: 1 and 2 are located adjacent to the amino-terminus of the FGFR4
D1-D2 linker and in the D2 heparin binding domain, respectively. In the ABMutl FGFR4
ECD D1-D2 linker chimera of SEQ ID NO: 25, those N-glycan sites are located at amino

acids N91 and N159. Experiments were carried out to determine whether the introduction
of either the N91A or the N159A N-glycan mutation could further reduce the in vitro
ECM binding of the ABMut1 fusion protein. Conventional cloning and site-directed
mutagenesis methods were employed to generate clones in the pTT5 vector encoding the
ABMutl fusion protein with the N91A or the N159A N-glycan mutation, referred to
herein as ABMut1(N91A) and ABMutl(N159A), respectively. ABMut1(N91A) and
ABMut1(N159A) fusion proteins correspond to SEQ ID NOs: 139 and 140, respectively.
[0216] The R4Mut4, ABMutl, ABMutl(N91A), and ABMutl1(N159A) fusion
proteins were used in these experiments. All four fusion proteins were transiently
expressed in CHO-S cells. Briefly, a 500 ml culture of CHO-S cells (Invitrogen) was
established by inoculating 0.5 x 10° cells/ml in fresh 37°C Freestyle CHO medium
containing 8 mM L-Glutamine (Invitrogen). The cells were grown in a 2 1 plastic flask
and were derived from a seed strain that was continuously maintained up to passage 20.
The following day, the cells were counted and diluted, if necessary, to 1 x 10° cells/ml in
37°C Freestyle CHO medium (Invitrogen) with a cell viability greater than 95%. The cells
were transfected by transferring 10 ml of 37°C OptiPRO SFM medium containing 8 mM
L-Glutamine (dilution media) into two 50 ml tubes. To the first tube (A), 625 ul of
FreestyleMax transfection reagent (Invitrogen) were added. To the second tube (B), 625
ug of DNA were added. Both tubes were gently mixed by inverting, and the contents of
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supernatant was stored at 37°C prior to the purification step. The fusion proteins were

purified from the culture supernatant as described in Example 3, except that Q Sepharose
anion exchange chromatography was used as the second purification step. Protein-A
eluates were applied to a Q Sepharose HP column (GE Healthcare 17-1014-01)
equilibrated with five column volumes of sterile buffer (10 mM Tris, 50 mM NaCl, pH
8.0). The column was washed with five column volumes of the same buffer and the bound
material was eluted at a rate of five ml/min with a linear gradient of 15 column volumes of
elution buffer (10 mM Tris, 2 M NaCl, pH 8.0), followed by five column volumes with
100% elution buffer. Fourteen ml fractions were collected and the fractions comprising
the FGFR ECD-Fc were identified by gel electrophoresis and pooled. FGFR ECD-Fc
fusion proteins eluted with approximately 10-25% elution buffer.

[0217] Protein levels were determined based on absorbance measurements at 280
nm. ECM binding experiments were carried out as described in Example 7, except that
up to 1 mg/ml of the fusion proteins was used in the in vitro ECM binding assay. A
graphical representation of the results is shown in FIG. 15. As shown in FIG. 15, the
ABMutl fusion protein with either the N91A or the N159A N-glycan mutation exhibited a
further decrease in in vitro ECM binding, which would also predict a further increase in
both Chax and bioavailability.

[0218] An FGF2 competition ELISA assay was carried out to determine whether
the ABMut1(N91A) and ABMutl(N159A) fusion proteins could inhibit the binding of
FGF2 or FGF19 to surface-bound FGFR4 ECD-Fc (R4Mut4). In these assays, ABMutl
was the reference standard, and ABMut1(N91A) and ABMut1(N159A) were the test
samples. Purified ABMutl, ABMut1(N91A), and ABMutl(N159A) were serially diluted
in sample diluent (PBS containing 1% BSA (fraction V; Sigma #A3059), 0.05% Tween-
20, 200 ng/ml FGF2 (PreproTech #100-18B) or 50 ng/ml FGF19 (PeproTech #100-32),
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QALKHI VI NG SSFGADGFPY VQVLKTADI N SSEVEVLYLR NVSAEDAGEY TCLAGNSI GL
SYQSAW.TVE"™ P82 FGFRAECDW si gnal MRLLLALLG LLSVPGPPVL SLEASEEVELE

PCLAPSLEQQ  78[02pplhitie ads; IFO¥AlBRGRWRILGGHERA RNy e G5t RIARAGRMRG
WRGRLEI ASF | PEDAGRYLC LARGSM VLLOQ. NLTL] TGDSL TSSNDDEDPK SHRDPSNRHS
YPQQAPYWT Epferenassiaraaud dymnechg inephatieRsFp ORI Resetnb it HRRASCR

L RHQHVEL Vil dexd RARBEIRCThe s KRN s el %W%Q%sh%@%?ﬁ%h&ew A
VWGSDVELLC KVYSDAQPH QALKHI VI NG SSFGADGFPY VQVLKTADI N SSEVEVLYLR

NVSAEDAGE etFetionGrisg biotigylasA vt FiCT PertiyotyiieD Avetary #BAYE3RrR1 RVECDVd si gnal
peptide  piotinylated anti-FGF19 antibody (R&D Systems #BAF969) with the VECTASTAIN

ABC Kit (Vector Laboratories #PK-4000). Biotinylated anti-FGF2 antibody or
biotinylated anti-FGF19 was diluted to 1 ug/ml in assay diluent (PBS containing 1% BSA

i

and 0.05% Tween-20), and 100 ul was added to each well, followed by a one hour
incubation at room temperature with shaking. The ABC solution was reconstituted by
mixing three drops of solution A with three drops of solution B in 15 ml PBS, and the
solution was allowed to stand for 30 min at room temperature. The plates were washed six
times using a plate washer and 100 ul of the freshly reconstituted ABC solution were
added to each well, followed by a 45 min to one hour incubation at room temperature.
TMB substrate (100 ul) was added to each well, followed by incubation for 6 to 8 min at
room temperature in the dark with gentle shaking. One hundred microliters of stop
solution were added to each well, and the plates were mixed by tapping. The plate optical
density (OD) was read at 450 nm with 570 nm subtraction.

[0220] The OD values were then plotted versus the protein concentration on a log
scale to generate standard curves. The OD value for each well was directly proportional to
the amount of bound FGF2 or FGF19, and was inversely proportional to the amount of
active FGFR4 ECD-Fc fusion protein in the test solution. The concentration profiles for
the test samples and the reference standards were fit using a 4-parameter logistic. The
relative binding activity (% bioactivity) of each test sample was calculated by dividing the
ICs; value for the standard reference by the ICso value for the test sample, which was then
multiplied by 100%. The relative FGF2 binding activities of ABMut1(N91A) and
ABMutl1(N159A) in this assay were 44% and 42%, respectively. The relative FGF19
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PVRL IE:ieteangmed using AlphaScreen (hu IgG AlphalISA; Perkin-Elmer #A1.205C). The
concentration of the purified R4(D1-D2):R3(D1-D2) fusion protein was lower than the
concentrations of the purified R1Mut4, R4Mutd, ABMut1, and R4(D1-D2):R2(D1-D2)

fusion proteins, and did not permit an analysis of its ECM binding at higher
concentrations. ECM binding experiments were carried out as described in Example 7,
except that up to nearly 1 mg/ml of the FGFR ECD-Fc fusion proteins were used in the in
vitro ECM binding assay. A graphical representation of the results is shown in FIG. 16.
As shown in FIG. 16, both the R4(D1-D2):R2(D1-D2) and R4(D1-D2):R3(D1-D2) fusion
proteins exhibited ECM binding levels similar to that of the ABMutl fusion protein.

Example 18. FGFR2 and FGFR3 Short Acid Box Chimeras with the FGFR1
Short Acid Box Exhibit Decreased ECM Binding In Vitro.

[0223] Experiments were carried out to determine whether an increase in the total
number of acidic residues within the long acid box of FGFR2 and FGFR3 could further
decrease their ECM binding in vitro. FGFR2 and FGFR3 short acid box chimeras were
generated in which the amino acid residues of the short acid box of FGFR1 replaced the
corresponding amino acid residues within the FGFR2 and FGFR3 long acid box, referred
to as R2(111-118):R1(105-112) and R3(110-117):R1(105-112), respectively.

Conventional cloning techniques were employed to generate clones in the pTT5 vector
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TABLE OF SEQUENCES
[0226] Table 11 provides certain sequences discussed herein. All FGFR sequences
are shown without the signal peptide unless otherwise indicated.

Table 11: Sequences and Descriptions

SEQ. ID.
NO.

Description Sequence

1

FGFR4 ECD

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR
PEEDPTWTAA

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY
APEARYTD

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

FGFR4 ECD P115L

LEASEEVELE

PCLAPSLEQQ

EQELTVALGQ

PVRLCCGRAE
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FGFR4 ECD T158A

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PORMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR
PEEDPTWTAA

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY
APEARYTD

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPAPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

FGFR4 ECD + linker +
Fc

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQOAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQUVLXTADIN
SYQSAWLTVL
CPPCPAPELL
VSHEDPEVKF
LTVLHQDWLN
PQUYTLPPSR
QPENNYKTTP
SVMHEALHNH

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PORMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR
PEEDPTWTAA
GGPSVFLFPP
NWYVDGVEVH
GKEYKCKVSN
DELTKNQVSL
PVLDSDGSFF
YTQKSLSLSP

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY
APEARYTDGS
KPKDTLMISR
NAKTKPREEQ
KALPAPIEKT
TCLVKGFYPS
LYSKLTVDKS
GK

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL
EPKSSDKTHT
TPEVTICVVVD
YNSTYRVVSV
ISKAKGQPRE
DIAVEWESNG
RWQQGNVFSC

FGFR4 ECD + Fc

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
PCPAPELLGG
HEDPEVRKFNW
VLHQDWLNGK
VYTLPPSRDE
ENNYKTTPPV
MHEALHNHYT

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PORMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHT
SSEVEVLYLR
PEEDPTWTAA
PSVFLFPPKP
YVDGVEVHNA
EYKCKVSNKA
LTKNQVSLTC
LDSDGSFFLY
QKSLSLSPGK

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
OWLKHIVING
NVSAEDAGEY
APEARYTDEP
KDTLMISRTP
KTKPREEQYN
LPAPIEKTIS
LVKGFYPSDI
SKLTVDKSRW

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL
KSSDKTHTCP
EVTCVVVDVS
STYRVVSVLT
KAKGQPREPQ
AVEWESNGQP
QQGNVFSCSV
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FGFR4 ECD A5

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQOAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHT
SSEVEVLYLR
PEEDPTWTAA

EQELTVALGO
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY
APE

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

FGFR4 ECD A10

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR
PEEDPTW

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

FGFR4 ECD A15

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PORMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR
PEE

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

FGFR4 ECD A17

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPOQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PORMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR
P

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
OWLKHIVING
NVSAEDAGEY

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

FGFR4 ECD A18

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
OWLKHIVING
NVSAEDAGEY

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

FGFR4 ECD A5 + Fc

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQOAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
QVLKTADINS
YQSAWLTVLP
LLGGPSVFLF

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SEVEVLYLRN
EEDPTWTAAA
PPKPKDTLMI

EQELTVALGQ
WRGRLEIASF
TSSNDDEDEK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA

QWLKHIVINGS SFGADGFPYV

VSAEDAGEYT
PEEPKSSDKT
SRTPEVTCVV

CLAGNSIGLS
HTCPPCPAPE
VDVSHEDPEV
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I ERHEREIVPRES SSFGADGFPY VQVLKTADI N

KDGQAF

R NVSAEDAGER4 BEA-AFNR!

RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
PSVFLFPPKP
YVDGVEVHNA
EYKCKVSNKA
LTRNQVSLTC
LDSDGSFFLY
QKSLSLSPGK

A, IR Tl B0

RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR
PEEDPTWTEP
KDTLMISRTP
KTKPREEQYN
LPAPTEKTIS
LVKGFYPSDI
SKLTVDKSRW

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY
KSSDKTHTCP
EVTCVVVDVS
STYRVVSVLT
KAKGQOPREPQ
AVEWESNGQP
QQGNVFSCSV

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL
PCPAPELLGG
HEDPEVKFNW
VLHQDWLNGK
VYTLPPSRDE
ENNYKTTPPV
MHEALHNHYT

13

FGFR4 ECD AlS5 +Fc

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
FPPKPKDTLM
EVHNAKTKPR
VSNKALPAPT
VSLTCLVKGF
SFFLYSKLTV
LSPGK

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR
PEEEPKSSDK
ISRTPEVTCV
EEQYNSTYRV
EKTISKAKGQ
YPSDIAVEWE
DKSRWQQGNV

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
OWLKHIVING
NVSAEDAGEY
THTCPPCPAP
VVDVSHEDPE
VSVLTVLHQD
PREPQVYTLP
SNGQPENNYK
FSCSVMHEAL

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL
ELLGGPSVFL
VKFNWYVDGV
WLNGKEYKCK
PSRDELTKNQ
TTPPVLDSDG
HNHYTQKSLS

14

FGFR4 ECD A17 + Fe

(also called
FGFRA4ECD (deltal 7)-
Fc and R4Mut4)

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
PKPKDTLMIS
HNAKTKPREE
NKALPAPIEK
LTCLVKGFYP
FLYSKLTVDK
PGK

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PORMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR
PEPKSSDKTH
RTPEVTCVVV
QYNSTYRVVS
TISKAKGQPR
SDIAVEWESN
SRWQQGNVFS

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY
TCPPCPAPEL
DVSHEDPEVK
VLTVLHQDWL
EPQVYTLPPS
GQPENNYKTT
CSVMHEALHN

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL
LGGPSVFLFP
FNWYVDGVEV
NGKEYKCKVS
RDELTKNQVS
PPVLDSDGSF
HYTQKSLSLS

15

FGFR4 ECD A18 +Fc

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV

EQELTVALGQ
WRGRLEIASF
TSSNDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA




107 FGFRAECDA17123 | onga6dbcadi fi nera LEASEEVELE PCLAPSLEQQ EQELTVALGQ
PVRLCCGRAE RGGHWYKEGS RLAPAGRVRG WRGRLEI ASF LPEDAGRYLC LARGSM VLQ
NLTLI TGDSKORBB/0GEDOEDGEDEAED HS YPQQAPYWH PCQRMEKKLHA VPARGNDSEMR0SAMGNPTPT
| RALKDGQAF HGENRI GE R LRHQHWSLVM ESVWPRSDRGT YTCLVENAVG SI RYNYLLDV
LERSPHRPI L QAGLPANTTA VVGSDVELLC KVYSD QPH  QALKHI VI NG SSFGADGFPY
VQVLKTADI N SSEVEVLYLR NVSAEDAGEY TCLAGNSI G- SYQSAW.TVL P 108 EGFRAECDA17R1
ai onaddboxcl i i nera LEASEEVELE PCLAPSLEQQ ECELTVALGQ PVRLCCGRAE RGGHWYKEGS
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|GDSSEGADCER SYQVEKTABA N 2SS EVERCFER:
|TPReTLRYL - GFRAEEFIBA ] TCGPE(FYBT WSIIMDSVVP
SDKGNYTCIV ENEYGSINHT YQLDVVERSP HRPILQAGLP
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FGFR1 D1-D2 linker

DALPSSEDDDD DDDSSSEEKE TDNTKPNPV

23

FGFRI1 exon 4

DALPSSEDDD DDDDSSSEEK ETDNTKPN

24

FGFR1 acid box

EDDDDDDDSS

SE

25

FGFR1 RM ECD

VQSINWLRDG
CVTSSPSGSD
TDNTKPNRMP
SGTPNPTLRW
VPSDKGNYTC
LPANKTVALG
GPDNLPYVQI
CLAGNSIGLS

VQLAESNRTR
TTYFSVNVSD
VAPYWTSPEK
LKNGKEFKPD
IVENEYGSIN
SNVEFMCKVY
LKTAGVNTTD
HHSAWLTVLE

ITGEEVEVQD
ALPSSEDDDD
MEKKLHAVPA
HRIGGYKVRY
HTYQLDVVER
SDPQPHIQWL
KEMEVLHLRN
ALEERPAVMT

RPSPTLPEQ AQPWGAPVEV ESFLVHPGDL LQLRCRLRDD

SVPADSGLYA
DDDSSSEEKE
AKTVKFKCPS
ATWSIIMDSV
SPHRPILQAG
KHIEVNGSKI
VSFEDAGEYT
SPLYLE

26

linker

FGFR1 RM D1-D2

DALPSSEDDDD DDDSSSEEKE TDNTKPNRMP V

92

FGFR1 RM exon 4

DALPSSEDDD DDDDSSSEEK ETDNTKPNRM

27

FGFR2 ECD

RCLLKDAAVI
DSGLYACTAS
EDFVSENSNN
AGGNPMPTMR
VVPSDKGNYT
GLPANASTVV

YGPDGLPYLK

SWTKDGVHLG
RTVDSETWYF
KRAPYWTNTE
WLKNGKEFKQ
CVVENEYGSI
GGDVEFVCKV
VLKAAGVNTT

PNNRTVLIGE
MVNVTDAISS
KMEKRLHAVP
EHRIGGYKVR
NHTYHLDVVE
YSDAQPHIQW
DKEIEVLYIR

RPSFSLVED TTLEPEEPPT KYQISQPEVY VAAPGESLEV

YLQIKGATPR
GDDEDDTDGA
AANTVKFRCP
NQHWSLIMES
RSPHRPILOA
IKHVEKNGSK
NVTFEDAGEY




LEASEEVELE PCLAPSLEQQ ECELTVALGQ PVRLCCGRAE RGGHWYKEGS RLAPAGRVRG

VRGRLEI ASF LPEDAGRYLC 82

LARGSM VLQ NLTLI TGDSL TSSNDDEDDK SHRDPSNRHS

YPQRAPYWNWWORQRIVERIB HA VPAGNTVKFR CPAAGNPTPT | R\WLKDGQAF  IARGENIRR@S0R 704

LRHQHWSLVM ESVVPSDRGI YTCLVENAVG SI
VWGSDVELLC KVYSDAQPHI

FAbGE

QALKHI VI NG SSF

LDV LERSPHRPI L QAGLPANTTA
PY VQVLKTADI N SSEVEVLYLR

NVSAEDAGEY TCLAGNSI G SYCSAW.TVL P 113 FGFRAECDA17 RI DE LEASEEVELE
PCLAPSLEQQ ECELTVALGQ PVRLCCGRAE RGGHWKEGS RLAPAGRVRG V\RGRLEI ASF
LPEDAGRYLC TARGSM[VLQ NCTLT TGS lrclAanSEIEDHR RS , RO
PQQNEKKLH \/PAm\rr\/KFR PDA/\(:MDT T | RAL I(rmAE I-I(II\IDI (Y‘J R L Dl-lﬂ-l\l\ﬁl M
ESVVPSDRGT YTRBLVENAGKB2 SI-Fyikié: | D\EAILEQS%HRPI‘HQAW PANTYR WGSDVEL LC
KVYSDAQPHI QALKHI VI NG SSFGADGFRY VQVLKTADI N SSEVEVLYLR NVSAEDAGEY
TCLAGNSI G SYQGSAWLTVL P 114 FGFRAECDALl7 SUM LEASEEVELE PCLAPSLEQQ
EQELTVALED PV CC(%@%_ZRGC{:W( Agﬁ% R W LPEDAGRYLC
LARGSM VLQ NLTLI T( FEENDDEDR H PQRVEKKLHA
VPAGNTVKFR CPAAGNPTPT | RALKDGQAF HGENRI Gd R LRHOQHWSLVM ESVWPSDRGT
YTCLVENAVG SI RYNYLLDV LERSPHRPI[L QAGLPANTTA VVWGSDVELLC KVYSDAQPHI
QALKHI VI NG SSFGADGFPY VQVLKTADIIN SSEVEVLYLR NVSAEDAGEY TCLAGNSI GL
SYQSAW.TVE—P 115 FG—"R4ECDA17 R4(104-114)RI( 10611+ —tEASEEVELEPELAPSLEQQ
ECELTVALE P\ARL CCHIRARR2 mabrn\y KEGSPRIDAPAGRVRG WRGRLEI ASF LPEDAGRYLC
LARGSM VLQ NLTLT T T%/\L )I.)I.)bbbl:l: PSNRHS YP PYW H PORIVEKKLHA
VPAGNTVKFR CPAAGNPTRT: KDGQAE S EEERE VESA L
YTCLVENAVG S| RYNYLLDV LERSPHRPI| g " 0 Al | B
QALKHI VI NG SSFGADGFPY  VQVLKTADI| MeSSYEM. YR r BhAAERACK Y A2 CLANGI e
SYQSAW.TVL P 116 FGFRAECDWI RA(| MOZRSI$WDR RIKEFRGEHR JIGEYKLRHQQ WSLVMESVVP
SDRGNYTCVV ENKFGSIRQT YTLDVLERSP HRPILQAGLP
ANQTAVLGSD VEFHCKVYSD AQPHIQWLKH VEVNGSKVGP
DGTPYVTVLK TAGANTTDKE LEVLSLHNVT FEDAGEYTCL
AGNSIGFSHH SAWLVVLPAE EELVEADEAG SVYAG
32 FGFR3 D1-D2 linker DAPSSGDDEDG EDEAEDTGVD TG
33 FGFR3 exon 4 DAPSSGDDED GEDEAEDTGV DT
34 FGFR3 acid box DDEDGE
35 FGFR4 ECD A17R1 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
D1-D2 linker chimera RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDAL PSSEDDDDDD DSSSEEKETD
NTKPNPVAPY WTHPQRMEKK LHAVPAGNTV KFRCPAAGNP
TPTIRWLKDG QAFHGENRIG GIRLRHQHWS LVMESVVPSD
RGTYTCLVEN AVGSIRYNYL LDVLERSPHR PILQAGLPAN
TTAVVGSDVE LLCKVYSDAQ PHIQWLKHIV INGSSFGADG
FPYVQVLKTA DINSSEVEVL YLRNVSAEDA GEYTCLAGNS
IGLSYQSAWL TVLP
36 FGFR4 ECD A17R1 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
RM D1-D2 linker RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
chimera LARGSMIVLQ NLTLITGDAL PSSEDDDDDD DSSSEEKETD
NTKPNRMPVA EPYWTHPQRME KKLHAVPAGN TV
KFRCPAAGNP TPTIRWLKDG QAFHGENRIG GIRLRHQHWS
LVMESVVPSD RGTYTCLVEN AVGSIRYNYIL LDVLERSPHR
PILQOAGLPAN TTAVVGSDVE LLCKVYSDAQ PHIQWLKHIV
INGSSFGADG FPYVQVLKTA DINSSEVEVI. YLRNVSAEDA
GEYTCLAGNS IGLSYQSAWL TVLP
37 FGFR4 ECD A17R2 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
D1-D2 linker chimera RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDAI SSGDDEDDTD GAEDFVSENS
NNKRAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
IRWLKDGQAF HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
YTCLVENAVG SIRYNYLLDV LERSPHRPIL QAGLPANTTA
VVGSDVELLC KVYSDAQPHI QWLKHIVING SSFGADGFPY




LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCCGRAE RGGHWKEGS RLAPAGRVRG
VRGRLEI ASF LPEDAGRYLC LARGSM VLQ NLTLI TGSL TSS DDDDDDSSSEE PSNRHS
YPQRAPYWNWWORQRIVERIB HA VPAGNTVKFR CPAAGNPTPT | R\WLKDGQAF  IARGENIRR@S0R 704

LRHOHWSLVM ESVVPSDRGI YTCLVENAVG S
VWGSDVELLC KVYSDAQPHI

QALKHI VI NG SSF

RY%%LLDV LERSPHRPI L QAGLPANTTA
PY VQVLKTADI N SSEVEVLYLR

EEKE
& R

D -

110

NVSAEDAGEY TCLAGNSI GL SYQSAW.TVL P 117 FGFR4AECDAL7 R4(104-110): Rl (105- 1E9
LEASEEVELE PCLAPSLEQQ EQELTVALGQ FVRLCOGRAE RGGHWKEGS RLAPAGRVRG
VRGRLEI ASF TPEDAGRYLC CARGSM VITGoRxab Y - RS
YPQQAPYWIH PQRVEKKLHA VPAGNTVKRRYGRMAGNPPPT | RV\LKDGQAF HGENRI GG R
L RHOHWBL VM- ESWWPSHRET Y FELVENAYS—SHRYNY-EBY—HERSPHRPH—OAGEPANTTA
VWGSDVELLC K\A#SDAQPERA EFR MERY| NGESSEGAITGEFDAP Kﬂmrwggmwm‘
NVSAEDAGEY T(:LAGI\L‘lDd;l‘_’2 AV TVIE B BC T R RA SR A1 R oRM Iff LPEBAGREA] 1
LEASEEVELE PCLAPSIEQQ EQELTVAL G RAE - RO EVIARELS B
WRGRLEI ASF LPEDAGRYLC 83 119) b WhE Nl TdaDlaE SH
NRHS YPQQAPYWH PQRVEKKLHA VPAGNEMiER: IGPAAENRTHRE wﬁwbtﬁaemﬁnbmm G
LRHQHWSLVM ESVWPSDRGT YTCLVENAVGVSHRYINY DENHL FREPHRPNES SEAGDPRNTTA.
VWGSDVELLC KVYSDAQPH QALKHI VI NGTASNEREYCEY LYNYR KEDABE fTCSS BYETALY §8
NVSAEDAGEY TCLAGNS$I GL SYQSAV\LT A"E1T9 FGFRAECDAL7 R4(109-112)12101]
LEASEEVELE PCAPSI VRL
VRGRLE| ASE L PEDAGRAS AR VI o TS FaSeie T
YPQQAPYWI'H PQRVEKKLHA VPAGNT VKH RafEAaPTR. 1 DAL Kb Xs@hbn DbisHISRS etk
LRHQHWBLVM ESVWPSDRGT YTCLVENAVGTSINRXAVL D RIEREPHRPANTQAGEPANT TA
VWGSDVELLC KVYSDAQPHI QALKHI VI NGPBQN@WMZKW%&EI@EM*NGSSE\REWWEW
NVSAEDA(;EY TCLAG\ISl G_ SY@AV\LT %SE/Pf? T YTCLVENAVG SIRYNYLLDV LERSPHRPIL
AGLP. A VVGSDVELLC KVYSDAQPHI QWLKHIVING
SSFGADGFPY VQVLKTADIN SSEVEVLYLR NVSAEDAGEY
TCLAGNSIGL SYQSAWLTVL P
40 FGFR4 ECD Al7R1 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
RM exon 4 chimera RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDAL PSSEDDDDDD DSSSEEKETD
NTKPNRMQAPYW THPQRMEKKL HAVPAGNTVK FR
CPAAGNPTPT IRWLKDGQAF HGENRIGGIR LRHQHWSLVM
ESVVPSDRGT YTCLVENAVG SIRYNYLLDV LERSPHRPIL
QAGLPANTTA VVGSDVELLC KVYSDAQPHI QWLKHIVING
SSFGADGFPY VQVLKTADIN SSEVEVLYLR NVSAEDAGEY
TCLAGNSIGL SYQSAWLTVL P
41 FGFR4 ECD A17 R2 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
exon 4 chimera RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDAISSGDDED DTDGAEDFVS

CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

ENSNNKQAPYWTH PQRMEKKLHA VPAGNTVKFR
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN SSEVEVLYLR NVSAEDAGEY
SYQSAWLTVL

HGENRIGGIR LRHQHWSLVM
SIRYNYLLDV LERSPHRPIL
KVYSDAQPHI QOWLKHIVING

P

42

FGFR4 ECD A17 R3
exon 4 chimera

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ

TRWLKDGQAF
YTCLVENAVG
VVGSDVELLC

SYQSAWLTVL P

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDAPSSGDDED GEDEAEDTGV

DTQAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
SIRYNYLLDV LERSPHRPIL QAGLPANTTA
KVYSDAQPHI QWLKHIVING SSFGADGFPY
VQVLKTADIN SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL

EQELTVALGQ PVRLCCGRAE
WRGRLEIASF LPEDAGRYLC

43

FGFR4 ECD Al17R1
acid box chimera

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ

PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
NLTLITGDSL TSSNEDDDDDDDSS

SEDPSNRHS YPQQOAPYWTH PQRMEKKLHA VPAGNTVKFR
CPAAGNPTPT IRWLKDGQAF HGENRIGGIR LRHQHWSLVM
ESVVPSDRGT YTCLVENAVG SIRYNYLLDV LERSPHRPIL
QAGLPANTTA VVGSDVELLC KVYSDAQPHI OWLKHIVING




FGFRAECDAL17R1 DI - D2Enkerdl i mmm (1 sMA) LEASEEVELE PCLAPSLEQQ EQELTVALGQ
PVRLCCGRAE RGGHWYKEGS RLAPAGRVRG WRGRLEI ASF LPEDAGRYLC LARGSM VLQ
ALTLI TGODAYORSHEDDORDD DSSSEEKETD NTKPNPVAPY WIHPOQRVEKK  REANRAEND2704

KFRCPAAGNP TPTI RALKDG QAFHGENRI G G RL
AVGSI RYNYL LDVLERSPHR Pl LQAGLPAN TTAWW!

RHQHVE LVVESWPSD RGTYTCLVEN
WESDVE LLCKVYSDAQ PHI QALKHI V

| NGSSFGADG FPYVQVLKTA DI NSSEVEVL YLRNVSAEDA GEYTCLAGNS | GLSYQSAW. TVLP 121
FGFR4AECDAL17R1 DI - D21411cachi nem (4159A) LEASEEVELE PCLAPSLEQXQ EQELTVALGQ

PVRL CCGRAE  ROGHWYRKEGS REAPACRVRGSHBE
NLTLI TGDAL PSSEDDDDDD DSSSEEKET DcWﬁENRVAFQéAWqHEQRI\/EKK L HAVPAGNTV
KFRCPAAGAP—TFPHRALKDS h-6—EHRERHOHWS - WIVESWWPSD-RGFYAFCEVEN
AVGS| RYNYL LD¥LERSPAR4 PR £ARE PANEFSEAVEAESENE PELADR\ESDAG LR KPRLIIGRAL
| NGSSFGADG FPYVQUIL RS E‘GW%AE@@A@%WOB&%AF@_ AYEC TVLP | n
FGFR2ECDRR011- 114R4105-112) RF D = SLEV
RCLLKDAAV| SWIKDGYHLG PNNRTVLI G ﬁ Y/
MVNVTDAI SS G EDDDIPDDD A EDFVSEPJSN&L%M%YWM&W&%\#E‘L %E;EFMKEFK:P
AGGNPMPTVR WLKNGKEFKQ EHRI GGYKVYRVSDMABI] KESDMPS DGRV IOV\EENBEYGSPY
NHTYHLDVWE RSPHRPILQA GLPANAST VY QGHTVEREXEYEVESDACPHERERACE K HYERRISSK
YGPDGLPYLK VLKAAGYNTT DKEI EVLYI|RYRRAFEEBABEY TCLAGNSI G SFHSAW.TVL
o s R B
PEPGOOEQLY FGS Dot ERE Gn le
HEDSGAYSCR QRLTQRYLCH FSVRVTDARPSa &sdmRIdDRID 1o AL DISSNETHDAE R¥WHRISERVD
KKLLAVPAAN TVRFRCPAAG NPTPSI SWL Kpmmkmmﬂs@@mwmm
SDRGNYTCVYV ENKFGSI|RQT YTLDVLERS$PRIARPEE: ANREGSTS LVE FESORRSYREY
AQPHI QALKH VEVNGSKVGP DGTPYVTVI RT§AEN msmomi‘%s‘&;‘lﬁﬁé@@iﬁg[ggggﬁgg
AGNSI GFSH_' SAV\LWL PAE EELVEADEA% N SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL
SYQSAWLTVL P
46 FGFR4 acid box region | DDEDPKSHRD
1
47 FGFR4 acid box region | DDEDPKSHRD P
2
48 FGFR4 acid box region | DDEDPKSHRD PS
3
49 FGFR4 acid box region | DDEDPKSHRD PSN
4
50 FGFR4 acid box region | DDEDPKSHRD PSNR
5
51 FGFR4 acid box region | NDDEDPKSHR D
6
52 FGFR4 acid box region | NDDEDPKSHR DP
7
53 FGFR4 acid box region | NDDEDPKSHR DPS
8
54 FGFR4 acid box region | NDDEDPKSHR DPSN
9
55 FGFR4 acid box region | NDDEDPKSHR DPSNR

10

56

FGFR1 acid box region
1

EDDDDDDDSS SEE

57

FGFR1 acid box region
2

EDDDDDDDSS SEEKE

58

FGFR1 acid box region
3

EDDDDDDDSS SEEKETD




84 124 FGFR4AECDA17R1 kagaci dbakcififfiera-

Fe LEASEEVELE PCLAPSLEQQ

ECELTVALGQ PVRLCCGRAE RGGHWYKEGS RLAPAGRVRG WRGRLEI ASF LPEDAGRYLC
LARGSM VIvoNikdiT@OSL TSS EDDDDDDDSSSEEKETD HS YPQQAPYWPETRISRIMEKELZHIA

VPAGNTVKFR

CPAAGNPTPT | RALKDGQAF HGEN
YTCLVENAVG SI RYNYLLDV LERSPHRPI L QAGL

| G3 R LRHOHWSLVM ESVVPSDRGT
ANTTA VWGSDVELLC KVYSDAGQPHI

QALKHI VI NG SSFGADGFPY VQVLKTADI N SSEVEVLYLR NVSAEDAGEY TCLAGNSI GL

SYQSAW.TVL
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SR \OOENVES(
i 4
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FIDB=fREhERSLEQQ EQELTVALGQ PVRLCCGRAE
5F LPEDAGRYLC LARGSM VLQ NLTLITGDSL T
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5S

GDDEDGEDEAED k S YH

HGENRI GG
QAGLPANTT
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VW/GSDVE

FOORPYVH P
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ELLC KVYSDAQPH

V/EKKL VPAGNT VKFR CPAAGNPIPT T RVWLK
SPPSAREPRAERAVG S| RYNYLLDV LERSPHRPI L
HI QI\V KHLVI NG SSEGADGEPY \/Q\/I KTADI N

SSEVEVLYL
GGPSVFLET]
YNSTYRWS
ELTKNQVSL

NWSAEDA

IKDIKIYTL

A
R
_

NEEFR 1 difohl AlpinS|

A <D Tnl:\l'l'f‘\l\ls

P SECEANATMTA T JTRKSSDKTHT  CPPCPAPEL L

/DY \/CLICODE\ A MNAAA /YA /BN /L] NAWK TP
o vVJl LOUVLEV
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DVPETY2 €Dt PRI/

I LVTXT TNVVITV T TVAINTIN, TN\

bV BRIRPARIVERTPATISRAKGOPRE  PQVYTLPPSRD

T CLVRKGF

WOQGNVFSCS VMEBEAL |

L EASEEVEL
WRGRLEI AS
YPQQAPYWI
L RHQHWEL V

PSD TTAVEVWESNC

HRERT EREPBISP(

FPENNY

= P
Lg DA

APSI.

R

PVR KEGS RLAPAGRVRG
;8R Vi ’gﬁ Réd%p DDDDDDD PK_SHRDPS

H PQRVEK
M ESVVPSI

bt NRAGRITVKH
DRGEncY TCLVENA

FRELEANENPTPT | RALKDGQAF HGENRI GE R
G SI RYNYLLDV LERSPHRPI L QAGLPANTTA

VWVGSDVELL
NVSAEDAGE

CRKVYSDA(

Y TCEAGNSF

PH—OW

FRHEEVE
SFEIR4 Srrysy T

sequence

NG SSFGADGFPY VOVERTADIN~SSEVEVEYER
[LPEEDPFWIAA APEARYTD

72

Fc C2378

EPKSSDKTHT
TPEVTCVVVD
YNSTYRVVSV
ISKAKGQPRE
TAVEWESNGQ
WQQGNVFSCS

CPPCPAPELL GGPSVFLFPP KPKDTLMISR

VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ

LTVLHQDWLN GKEYKCKVSN KALPAPIEKT

PQVYTLPPSRD ELTKNQVSLT CLVKGFYPSD
PENNYKTTPP VLDSDGSFFL YSKLTVDKSR

VMHEALHNHYTQKSLSLSPGK

KTTPPVEDSDGSEFE—YSKETVDKSR
CARPFAEERIRERRE?RL shodaci dbendl i nef

DAF

a-

NRHS

73

Fc

ERKCCVECPP
TCVVVDVSHE
FRVVSVLTVV
KGQPREPQVY
EWESNGQPEN
GNVFSCSVMH

CPAPPVAGPS
DPEVQFNWYV
HQDWLNGKEY
TLPPSREEMT
NYKTTPPMLD
EALHNHYTOK

VFLFPPKPKD
DGVEVHNAKT
KCKVSNKGLP
KNQVSLTCLV
SDGSFFLYSK
SLSLSPGK

TLMISRTPEV
KPREEQFNST
APIEKTISKT
KGFYPSDIAV
LTVDKSRWQQ

74

Fc

ESKYGPPCPS
VTCVVVDVSQ
TYRVVSVLTV
AKGQPREPQV
VEWESNGQPE
EGNVFSCSVM

CPAPEFLGGP
EDPEVQFNWY
LHQDWLNGKE
YTLPPSQEEM
NNYKTTPPVL
HEATHNHYTQ

SVFLFPPKPK
VDGVEVHNAK
YKCKVSNKGL
TKNQVSLTCL
DSDGSFFLYS
KSLSLSLGK

DTLMISRTPE
TKPREEQFNS
PSSIEKTISK
VKGFYPSDIA
RLTVDKSRWQ

75

FGFR4 V101 signal
peptide

MRLLLALLGI

LLSVPGPPVL

S

76

FGFR4 ECD NA2

ASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE

Fe



FGERAECDA17R2 shoda6bdbaxchfi ner a-

LEASEEVELE PCLAPSLEQQ EQELTVALGQ

PVRLCCGRAE RGGHWYKEGS RLAPAGRVRG WRGRLEI ASF LPEDAGRYLC 85 LARGSM VLQ
NLTLI TGDSKOR8BSM1DOEDD PK SHRDPSNRHS YPQQAPYWIH PQRMEKKL FETNRAGNDYIAR

_L

CPAAGNPTPT | RALKDGQAF HGENRI GA R LR LVM ESVVPSDRGT YTCLVENAVG
SI RYNYLLDV LERSPHRPI L QAGLPANTTA VVWGSDVELLC KVYSDAQPHI QALKHI VI NG
SSFGADGFPY VQVLKTADI N SSEVEVLYLR NVSAEDAGEY TCLAGNSI GL SYQSAW.TVL P
EPKSSDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR TPEVTC,\/VVD VSHEDPEVKF
NWYVDGVEVH NAKTRPREEQ YNST YRVV SR cEh Wk EEIORLATA
| SKAKGQPRE PQVYTLRPSRD ELTKNQJ%UJER@MWK@:MPSDP@MEVESN&@&EIMHEP
VLDSDGSFFL YSKLTVIPDKSR WOQGNVFSCS PRAAHEATHHRPRIECKSA STEBREVKFR ERSEEVERTE
PCLAPSLEQR EQELTVALGQ PVRLCCGRAI ERWE@TRR%@IEA@WF?GWEE’SRS‘FT
LPEDAGRYLC LARGSM|VLQ NLTLI TGDSL 198 BER] y
PORVEKKLHA VPAGNTYKFR CPAAGNPTR 0
ESVVPSDRGI YTCLVENAVG Sl RYNYLL[)%ybﬁmsﬂmnp@ﬁ@%ﬂ{ﬁDWGSDVELLC
KVYSDAQDH Qvva_KHI \II I\IP CCEPI\FYI V \IQII I/TI\F\I I\I CCI:\II:\II VI D I\I\IQAI:nA(IV
TCLAGNSI G SYUSA 'F\?lf_RmCIEMQSSDI«"BHEVBiPFl@BAF!EIEDQ m@mmxmm SR
TPEVTCVWWD VSHEDPEVKF NWYVDGVEVYHSRARTRERERGA WWAET\FIP
GKEYKCKVSN KALPAPI[EKT | SKAKGOQPH FKI %‘m’; o
| AVEVWESNGD PENNYKTTPP VLDSDGSFK R YX NVt v ESWPSDRGT
VMHEAL HNHYTQKSL SL $PCGK LEASEK RoMRAE L) oK
| RALKDGQAF YTCLVENAVG PCLAPSLE WMAWMTLGMMN@WEM
HGENRI G R SI RYNYLLDV EQELTVAL NEF ASEVISRDDBERENAGE VISR EFHR
LRHQ‘N\BLV\A LERSPHRPI L SYQSAWLTVL, PEEDPTWTAA APEARYTD
78 FGFR4 ECD NAS EVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDSL TSSNDDEDPK SHRDPSNRHS
YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
IRWLKDGQAF HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
YTCLVENAVG SIRYNYLLDV LERSFHRPIL QAGLPANTTA
VVGSDVELLC KVYSDAQPHI QWLKHIVING SSFGADGFPY
VQVLKTADIN SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL
SYQSAWLTVL PEEDPTWTAA APEARYTD
79 FGFR4 ECD NA7 ELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDSL TSSNDDEDPK SHRDPSNRHS
YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
IRWLKDGQAF HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
YTCLVENAVG SIRYNYLLDV LERSPHRPIL QAGLPANTTA
VVGSDVELLC KVYSDAQPHI QWLXKHIVING SSFGADGFPY
VQVLKTADIN SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL
SYQSAWLTVL PEEDPTWTAA APEARYTD
80 FGFR4 ECD NA8 LE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDSL TSSNDDEDPK SHRDPSNRHS
YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
IRWLKDGQAF HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
YTCLVENAVG SIRYNYLLDV LERSPHRPIL QAGLPANTTA
VVGSDVELLC KVYSDAQPHI QWLKHIVING SSFGADGFPY
VQVLKTADIN SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL
SYQSAWLTVL PEEDPTWTAA APEARYTD
81 FGFR4 ECDNA8 A17 | LE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDSL TSSNDDEDPK SHRDPSNRHS
YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
IRWLKDGQAF HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
YTCLVENAVG SIRYNYLLDV LERSPHRPIL QAGLPANTTA
VVGSDVELLC KVYSDAQPHI QWLKHIVING SSFGADGFPY
VQVLKTADIN SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL
SYQSAWLTVL P
82 FGFR4 ECD w/ signal | MRLLLALLGI LLSVPGPPVL SLEASEEVELE PCLAPSLEQQ




PVRLCCGRAE LPEDAGRYLC SHRDPSNRHS CPAAGNPTPT ESVVPSDRGI QAGLPANTTA
LEASEEVELE RGGHWYKEGS LARGSM VLQ YPQQAPYWH | RALKDGQAF YTCLVENAVG
VWGSDVEL WOVOMWMKTABRI N SYQSAW.TVL GGPSVFLFPP NWYVDGVEVH EKENISSHYS8E2704

ELTKNQVSLT VLDSDGSFFL PCLAPSLEQQ EQE

VRGRLEI ASF LPEDAGRYLC NLTLI TGDSL TSSN
VPAGNTVKFR CPAAGNPTPT HGENRI GG R LRHQHWSLVM ESVWPSDRGT S| RYNYLLDV

LERSPHRPI L QAGLPANTTA KVYSDAQPH

DDK SHRDPSNRHS POQRVEKKLHA

QALKHI VI NG SSFGADGFPY SSEVEVLYLR

VALGQ PVRLCCGRAE RLAPAGCRVRG

NVSAEDAGEY TCLAGNSéptide P EPKSSDR Bt REE P A e tcrAFRRSCEM KBS THEEMAGRVAAYD
VSHEDPEVKF NAKTKPREEQ YNSTYRVVS$WRGRDEL HEDVERDARKL P ARIREEHI VLS KK YRRE.
PQVYTLPPSRD CLVKGHYPSD | AVEVESN W(WSWLWT

VIVHEALHNHYTQKSLSL$PGK 132 FGER4HE

FGFR4ECD(

RAMIt 4( R

1134del i el7)

EP Pé"‘ WLE%QAEC{J ENRIGGIR

ECELTVALGR PVRLCCGERAE R@WKE(%%%%

LARGSM VL
VPAGNTVKF

QD NLTLI TGEDSL  TSSNDDEDRK
CPAAGNRTPT | RV\LKDGQ‘

@%ﬁ?@%ﬁ“

F\.PHCIEIRRI GGJ R LRHQ—IV\BLVM ESWPSDRGT

86
\PSLEQQ

YTCLVENAV
QALKHI VI'N
SYQSAW.TV
VSHEDPEVKI

KALPAPI EK]

PENNYKTTP

SHRY Y
SSEGAD(
P EPKS‘
NWYVDG)
| SKAKX

Wap A

u=Iri

| I:I"(DI'I_IF\I'I

SEERI

EVH NAKTKPREK

t v-\u_l"/-\l\ll TA VVLDLJVI:LL&; I‘\VYDLJ/—\Q"I‘II

Iﬂwﬁﬂﬁg%TﬁyL%YHYT

%‘%ERWAU
PCPAP§

HTYQLDVVER
SDPQPHIQWL
KEMEVLHLRN
ALEERPAVMT

NVSAESREE - PFIRENEF Y

e

1S
DPRE PQVYTL PP‘>R@KE&IHIMF1€&P‘&’K§B%¥R&BRW AVEMESRED
VLDSDG$FFL YSKLTVDKSRR

SOB TR AN FOK SIVSIESREKT

SPHRPILQAG
KHIEVNGSKI
VSFEDAGEYT
SPLYLE

LPANKTVALG
GPDNLPYVQI
CLAGNSIGLS

SNVEFMCKVY
LKTAGVNTTD
HHSAWLTVLE

D

84

FGFR2 ECD w/ signal
peptide

MVSWGRFICL
KYQISQPEVY
PNNRTVLIGE
MVNVTDAISS
KMEKRLHAVP
EHRIGGYKVR
NHTYHLDVVE
YSDAQPHIOW
DKEIEVLYIR
PAPGREKEIT

VVVTMATLSL
VAAPGESLEV
YLQIKGATPR
GDDEDDTDGA
AANTVKFRCP
NQHWSLIMES
RSPHRPILQA
TKHVEKNGSK
NVTFEDAGEY
ASPDYLE

ARPSFSLVED
RCLLKDAAVI
DSGLYACTAS
EDFVSENSNN
AGGNPMPTMR
VVPSDKGNYT
GLPANASTVV
YGPDGLPYLK
TCLAGNSIGI

TTLEPEEPPT
SWTKDGVHLG
RTVDSETWYF
KRAPYWTNTE
WLKNGKEFKQ
CVVENEYGSI
GGDVEFVCKV
VLKAAGVNTT
SFHSAWLTVL

85

FGFR3 ECD w/ signal
peptide

MGAPACALAL
PEPGQQEQLV
LVPSERVLVG
FSVRVTDAPS
KKLLAVPAAN
IGGIKLRHOQ
YTLDVLERSP
AQPHIQWLKH
LEVLSLHNVT
EELVEADEAG

CVAVAIVAGA
FGSGDAVELS
PQRLQVLNAS
SGDDEDGEDE
TVRFRCPAAG
WSLVMESVVP
HRPILQAGLP
VEVNGSKVGP
FEDAGEYTCL
SVYAG

SSESLGTEQR
CPPPGGGPMG
HEDSGAYSCR
AEDTGVDTGA
NPTPSISWLK
SDRGNYTCVV
ANQTAVLGSD
DGTPYVTVLK
AGNSIGFSHH

VVGRAAEVEG
PTVWVKDGTG
QRLTQRVLCH
PYWTRPERMD
NGREFRGEHR
ENKFGSIRQT
VEFHCKVYSD
TAGANTTDKE
SAWLVVLPAE

86

FGFR4 ECD Al17 R1
D1-D2 linker chimera +
Fe

(also called
FGFR4ECD (ABMutl:
delta 17)-Fc and
ABMutl)

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
NTKPNPVAPY
TPTIRWLKDG
RGTYTCLVEN
TTAVVGSDVE
FPYVQVLKTA
IGLSYQSAWL
LGGPSVFLFP
FNWYVDGVEV
NGKEYKCKVS
RDELTKNQVS
PPVLDSDGSF
HYTQKSLSLS

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDAL
WTHPQRMEKK
QAFHGENRIG
AVGSIRYNYL
LLCKVYSDAQ
DINSSEVEVL
TVLPEPKSSD
PKPKDTLMIS
HNAKTKPREE
NKALPAPTEK
LTCLVKGFYP
FLYSKLTVDK
PGK

EQELTVALGQ
WRGRLEIASF
PSSEDDDDDD
LHAVPAGNTV
GIRLRHQHWS
LDVLERSPHR
PHIQWLKHIV
YLRNVSAEDA

PVRLCCGRAE
LPEDAGRYLC
DSSSEEKETD
KFRCPAAGNP
LVMESVVPSD
PILQAGLPAN
INGSSFGADG
GEYTCLAGNS

KTH TCPPCPAPEL

RTPEVTCVVV
QYNSTYRVVS
TISKAKGQPR
SDIAVEWESN
SRWQQGNVFS

DVSHEDPEVK
VLTVLHQDWL
EPQVYTLPPS
GQPENNYKTT
CSVMHEALHN

87

FGFR4 ECD Al17RI1

LEASEEVELE

PCLAPSLEQQ

EQELTVALGQ

PVRLCCGRAE




KB FCER4ECDMWF S116E+Fc (al so cal |l ed FGERAECD( RAMut 4(S 116E): det al 7) - Fcancl
RAMut 4( S116E) ) LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE RGGHWYKEGS
RLAPAGRVR&OWRERI EH98SF LPEDAGRYLC LARGSM VLQ NLTLI TGDSL PESNBRERBR2704
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NGKEYKCKVS NKALPAPIEK TISKAKGQPR EPQVYTLPPS
RDELTKNQVS LTCLVKGFYP SDIAVEWESN GQPENNYKTT
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89

FGFR4 ECD 2Ig + DI -
D2 liriker + GS linker +
Fc

(also called
FGFR4ECD(2Ig+Linke
r)-Fc and R4(21g+L))

LEASEEVELED SLTSSNDDED PKSHRDPSNR HSYPQQAPYW

THPQRMEKKL
AFHGENRIGG
VGSIRYNYLL
LCKVYSDAQP
INSSEVEVLY
VLPEEDPTWT
LLGGPSVFLF
KFNWYVDGVE
LNGKEYKCKV
SRDELTKNQV
TPPVLDSDGS
NHYTQKSLSL

HAVPAGNTVK
IRLRHQHWSL
DVLERSPHRP
HIQWLKHIVTI
LRNVSAEDAG
AAAPEARYTD
PPKPKDTLMI
VHNAKTKPRE
SNKALPAPIE
SLTCLVKGFY
FFLYSKLTVD
SPGK

FRCPAAGNPT
VMESVVPSDR
ILQAGLPANT
NGSSFGADGF
EYTCLAGNSI
GSEPKSSDKT
SRTPEVTCVV
EQYNSTYRVV
KTISKAKGQP
PSDIAVEWES
KSRWQQGNVF

PTIRWLKDGQ
GTYTCLVENA
TAVVGSDVEL
PYVQVLKTAD
GLSYQSAWLT
HTCPPCPAPE
VDVSHEDPEV
SVLTVLHQDW
REPQVYTLPP
NGQPENNYKT
SCSVMHEALH

117) +Fc

1d

>S
| KDGQAF

117) +Fc
d 1
SHWKEGS
SEE

A R

90

FGFR4 ECD 2Ig - D1-
D2 linker + GS linker +
Fc

(also called
FGFR4ECD(2Ig-
Linker)-Fe and R4(2lg-
L)

NPTPTIRWLK
SDRGTYTCLV
ANTTAVVGSD
DGFPYVQVLK
NSIGLSYQSA
DKTHTCPPCP
CVVVDVSHED
RVVSVLTVLH
GQPREPQVYT
WESNGQPENN
NVFSCSVMHE

DGQAFHGENR
ENAVGSIRYN
VELLCKVYSD
TADINSSEVE
WLTVLPEEDP
APELLGGPSV
PEVKFNWYVD
QODWLNGKEYK
LPPSRDELTK
YKTTPPVLDS
ATLHNHYTQKS

IGGIRLRHQH
YLLDVLERSP
AQPHIQWLXKH
VLYLRNVSAE
TWTAAAPEAR
FLFPPKPKDT
GVEVHNAKTK
CKVSNKALPA
NQVSLTCLVK
DGSFFLYSKL
LSLSPGK

LEASEEVELEA PYWTHPQRME KKLHAVPAGN TVKFRCPAAG

WSLVMESVVP
HRPILQAGLP
IVINGSSFGA
DAGEYTCLAG
YTDGSEPKSS
LMISRTPEVT
PREEQYNSTY
PIEKTISKAK
GFYPSDIAVE
TVDKSRWQQG

91

FGFR1 ECD Al4 + Fc

RPSPTLPEQA

QSTINWLRDGV

QPWGAPVEVE
QLAESNRTRI

SFLVHPGDLL
TGEEVEVQDS

QLRCRLRDDV
VPADSGLYAC




GGEPSVFLFPP KPKDTLM SR TPEVTCVWVD VSHEDPEVKF 87

NVWYVDGVEVH NAKTKPREEQ

YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT | SKAKGQPRE PQVYTLPPSRD

EL TKNQVSLWOCLMKEFYRSD | AVEWESNGQ PENNYKTTPP VLDSDGSFFL PEKIUFY KSR 704
WOQGNVFSCS VVHEALHNHYTQKSLSLSPGK 136 I%gFR4ECDI\/I7 R4(104-110): R4105- 113) +Fe
(al so cal |l ed FGFRAECD( R4AMut 4( |
R4(104-110): R1(105- 113)) LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE

RGGHWKEGS RLAPAGRVRG WRGRLEI ASF LPEDAGRYLC LA

04- 110)"FGFRL (105- 113); delta 17)

-Fc and

SS
N_KDGQAF

EDDDDDDDS [ SHRDPSNRI YP PYW H

HGENRI GG R LRHQ—I\/\B'E%Mﬁg\Z\?ﬁ )

QAGLPANTTA VWGSDVELEE £ad KWMGSDAQPH

SSEVEVLYLR NVSAEDAGEY TCLAGNSI ( =i
GGPSVFLFPP KPKDTLM SR TPEVTCVW\ Q
YNSTYRWSY LTVLHQDW.N GKEYKCKVS DR
ELTKNQVSLT CLVKGFYPSD | AVEVESNGQrRENNYKT PRI BSDESHEn v BIIEMIISR
WQQGNVFSCS VMHEAL HINHYTQKSL SL SPGRYISVERGF RAFRCRADY FAVANGVL 1] HERNENAL 6-
119) +Fc (@l so cal lled FGFR4ECD( RAWEEAYINK] BLRAPTENTT FEHARGQPRER -QVYTLEPSRD
119) : det al7) - Fcand 119D RA4( 113&%‘5%%{%‘@3&%@%%%%@
EQELTVALGR PVRLCOGRAE RGGHWKEGS,,

LARGSM VLQNLTLI TGEDSE TSSNDDEDPK. SH EFEKE NRHS  YPQOQAPYWIH PQRIVEKKI HA
VPACNTVKFR CRAAGNPFEFR4 EEWIHKESIQAR e kiR #0Gh R sk iRiiabMifs M el VB Sty
YTCLVENAVG S| RYNYI| DBVAkir ERSPHRPI | ITHEUSBERANEA/RAUNVIGR DVAER LA NLY S DA@RbEQ
QALKHI VI NG SSFGADGFPY  VQVLKTADI| NFESEYESA YRIRHANASAEDRSE SPTL ARG VERA
SYQBAWLTVL P EPKS$DKTHT CPPCPAREERE E@g DEERL SR D
VSHEDPEVKF NWVDGYEVH NAKTKPREEQ Tl HOIRAL

KALPAPI EKT |SKArKggPRE PQVYTLPPSR: s FENQYSLoE Gla¥KGFYPSD T AVEVESNGQ
PENNYKTTPRA\ADSDGSFFLYSKLTVDKS ‘

95

FGFR4 ECD 2Ig - D1-
D2 linker

NPTPTIRWLK DGQAFHGENR IGGIRLRHQH WSLVMESVVP
SDRGTYTCLV ENAVGSIRYN YLLDVLERSP HRPILQAGLP
ANTTAVVGSD VELLCKVYSD AQPHIQWLKH IVINGSSFGA
DGFPYVQVLK TADINSSEVE VLYLRNVSAE DAGEYTCLAG
NSIGLSYQSA WLTVLPEEDP TWTAAAPEAR YTD

LEASEEVELEA PYWTHPQRME KKLHAVPAGN TVKFRCPAAG

96

FGFR4 long acid box

NDDEDPKSHR DPSNR

long acid box chimera

97 FGFR4 P115L long NDDEDPKSHR DLSNR
acid box
98 FGFR1 long acid box EDDDDDDDSS SEEKETD
99 FGFR2 long acid box DDEDDTDGAE DFVSE
100 FGFR3 long acid box GDDEDGEDEA ED
101 FGFR4 short acid box DDED
102 FGFR1 short acid box EDDDDDDD
103 FGFR2 short acid box DDEDD
104 FGFR3 short acid box DDED
105 FGFR4 ECD A17R1 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE

RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDSL TSS EDDDDDDDSSSEEKETD
HS YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR
CPAAGNPTPT IRWLKDGQAF HGENRIGGIR LRHQHWSLVM
ESVVPSDRGT YTCLVENAVG SIRYNYLLDV LERSPHRPIL
QAGLPANTTA VVGSDVELLC KVYSDAQPHI QWLKHIVING
SSFGADGFPY VQVLKTADIN SSEVEVLYLR NVSAEDAGEY
TCLAGNSIGL SYQSAWLTVL P

106

FGFR4 ECD A17R2

LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE

RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC




FGFRAECDM? R4(109- 113): R4112-
09-113) : FGFR1(112- 116):

116) +Fc (al so call ed FGFRAECD( RAMut 4( 1
delta 17)-Fe and R4(109-113):R1(112- 116D

LEASEEVEIWORCLARAIIEQQ ECELTVALGQ PVRLCCGRAE RGGHWKEGS RCARAGRYBE2704

VRGRLEI ASF LPEDAGRYLC LARGSM VLQ NLTLI
YPQRAPYWH PQRVEKKLHA VPAGNTVKFR CPAAI

GDSL TSSNDDED DSSSE DPSNRHS
PTPT | RALKDGQAF HGENRI Gd R

LRHOHWSLVM ESVVPSDRGI YTCLVENAVG S| RYNYLLDV LERSPHRPI L QAGLPANTTA

VWGSDVELLC KVYSDAQPHI

QALKHI VI NG SSFGADG-PY VQ\/LKTADI N SSEVEVLYLR

NVSAEDAGE
KPKDTLM S

LTVLHQDWL
CLVKGFYPS

PVRLCCGRA|
ALTLI TGDA|

= RGGEMKL

B PW%@E‘]&4
P TPTI komQe

TCLAGN g ook T SRTRDSRR G
R TPEVTCYWD VSHEDPEVKEPQWVM/%EMK@REE@KYN&?MM

N GKEYKCKVSN KALPAPI EKFR
D | AVEVESNGQ PENNYKTTRBTEH
VMVHEALHNHYTQKSLSL$SPGK 139 FGFR4
cal | ed FGFRAECD( ABMut 1( N91A): d

KEGS RLAPAGRVI

BESSEERKE]

ARG

g

Rt §

[ DEASHKRRNRV A X e MR VKIS b 1AV RACHAL

HHPQF@VELEFKW&TI’

+Fc (al so
| TVALGQ

KFRCPAAGN ICIRFHEENRI| GEEWRK 2AGRIVE SKRGPSD ARG LY FIZICYEN
AVGS| RYNY|. LDVLERSPHR Pl LQAGL PARERISIVI HABIEGDSE NEFEA DWWE
LLCKVYSDAR PH QALKHI V | NGSSFGAI -
GEYTCLAGNS | GLSYQBAW. TVLP EPK$ = LM SR
TPEVTCVWVD VSHEDPEVKF NWYVDGVEN HVM&E@RQEQDX&EIYM&IQJ RN
GKEYKCKVSN KALPAPI EKT | SKAKGQPREQR@UXTINCRSREIELE KNGMSIAEECITYKERYRSD
| AVEWESNGR PENNYKTTPP VL DSDGSFISYMBKETWORSR WQQGNVFSCS
VIVHEAL HNHY TORSLSCSPCRK NW FGERATE
cal | ed FGFRAEED( AB icgi%;]%hl
PCLAPSLEQR EQELTVAL VRE
LPEDAGRYLC LARGSM VLQ NLTLI TGD/ J
WIHPQRVEKK LHAVPAGNTY KFRCPAAGARR T2Tib R KK QAR FGENRY Got RiRMGEMS:
LVMESVWWPSP RGTYTCLVEN AVGSI RYN) IES‘K\[NDERSPHRVP{PN@@WLWAVMD?@
LLCKVYSDAR PH QALKHI V | NGSSFGAD@A‘EIFVWE?L‘ WSSEWE‘?AQWLI@WS?&
GEYTCLAGNS | GLSYQBAW. TVLP EPK$$ rﬁﬁ@'ﬁ_ % ﬁ%ﬁ—‘ EPPSKPRETLM SR
TPEVTCVWVD_VSHEDPEVKE NWVDGVEVH NAK] EQ SV_LTVLHQDW N
GKEYKCKVSN KAWPAPI EiRa h@%K@PREEEMJﬂEPEc&RDsﬁaEWMG&V@X%D
| AVEVESNGEQ PENNYKT fHoiPacM bdSHibstaF F Ircdf ik HAEDKSRA MRS RIIS ASF  LPEDAGRYLC
VIVHEAL HNHY TQKSL SL $PCK LARGSMIVLQ NLTLITGDSL TSSN DDEDD PK
SHRDPSNRHS YPQOAPYWTH PQRMEKKLHA VPAGNTVKFR
CPAAGNPTPT IRWLKDGQAF HGENRIGGIR LRHQHWSLVM
ESVVPSDRGT YTCLVENAVG SIRYNYLLDV LERSPHRPIL
QAGLPANTTA VVGSDVELLC KVYSDAQPHI QWLKHIVING
SSFGADGFPY VQVLKTADIN SSEVEVLYLR NVSAEDAGEY
TCLAGNSIGL SYQSAWLTVL P
110 FGFR4 ECD A17R3 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
short acid box chimera RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDSL TSSN DDED PK
SHRDPSNRHS YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR
CPAAGNPTPT IRWLKDGQAF HGENRIGGIR LRHQHWSLVM
ESVVPSDRGT YTCLVENAVG SIRYNYLLDV LERSPHRPIL
QAGLPANTTA VVGSDVELLC RVYSDAQPHI QWLKHIVING
SSFGADGFPY VQVLKTADIN SSEVEVLYLR NVSAEDAGEY
TCLAGNSIGL SYQSAWLTVL P
111 FGFR4 ECD A17 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
N104D RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDSL TSSDDDEDPK SHRDPSNRHS
YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
IRWLKDGQAF HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
YTCLVENAVG SIRYNYLLDV LERSPHRPIL QAGLPANTTA
VVGSDVELLC KVYSDAQPHI QWLKHIVING SSFGADGFPY
VQVLKTADIN SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL
SYQSAWLTVL P
112 FGFR4 ECD Al17 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
P109D RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC




141 FGFR2ECDR2011- 114R1(105412) +Pc RPSFSLVED TTLEPEEPPT KYQ SQPEVY

VAAPGESLEV RCLLKDAAVI
RTVDSETWRFORWNNOTDAB SS
AANTVKFRCP AGGNPMPTMR

CVVENEYGSI

NHTYHLDVVE

| KHVEKNGSK YGPDGLPYLK
SFHSAW.TVL PAPGREKEI T

SWKDGVHLG PNNRTVLI CGE YLQ KGATPR DSGLYACTAS
G EDDDDDDD A EDFVSENSNN KRAPYW NT BCKNISKRQ 1620754

WLKNGKEFKQ EHRI
RSPHRPI LQA GLPA

YKVR NQHWSLI MES VWPSDKGNYT
STW GGDVEFVCKV YSDAQPHI QW

VLKAAGVNTT DKEI EVLYI R NVTFEDAGEY TCLAGNSI G
ASPDYLE EPKSSDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR

TPEVTCVVWWD VSHEDPEVKF  NWVDGVEVH ARG HRRREED T YOsT, YIOENSOEDER HaRbE VGRS
GKEYKCKVSN KALPAPI EKT | SKAKGQPRE rRAFYTiH PSREK iR KNQUBIVEF LAWK PSD
| AVEVESNGD PENNYKTTPP VL DSDGSFF IZRVSREJAFDRSRRVEDENVESDEG LVM ESVVPSDRGT
VVHEALHNHYTQKSLSL$PGK 142 FGFR3E! ‘F“TOSIRlYf’? LDP§411E€*§PI1 2)%%PAE§£PGT EOR
VWGRAAEVPG PEPGQQOEQLV FGSGDAVEL € %E%ﬁ;
PORLQVLNAS HEDSGAYSCR QQLTQ?VL( DAPS E AED DTGA
PYW RPERVB—KKL L AVVPAAN TV/RERCPA/ P I\IDTDQI SWLK NGREFRGEHR 1 GG KLRHOQ |
WSLVMVESWP SDRGNY | Esir4 ENKEGSI RJEEA@IEMRSRPHFEEQL@&\RWW
VEFHCKVYSD AQPHI QNRKEE VEVNGSKVHERGEXWEPRGHT RAARATHVERANIRERIKE A F\I{P SPARNIC
FEDAGEYTCL AGNSI GFSHH SAV\LWLPAEAEE_M‘VEQD%IWA@%ﬁ@@BRWDWADELL
GGPSVFLFPP KPKDTLM SR TPEVTCVW
YNSTYRWSV LTVLHQPW.N GKEYKCKVS T%?
ELTKNQVSLT CLVKGFYPSD | AVEVESNGRvESDMBMICT MDMSEMEEVIM§@S}-MB§§1Q
VWOQQGNVFSCE  VIVHEAL HNHYTCQKSL SL SPEROIKZ ARG REHYEDNL. R IMZABDIAGER | icnA@@dtthal er a+
LEASEEVELE PCLAPSILEQQ ECELTVALGEYESHRETEIGRAE RGGHWKEGS RLAPAGRVRG
WRGRLEI ASF LI-’I:U/-\ur(YLL, 89 Fe
FGFR4 ECD Al17 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
S116E RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDSL TSSNDDEDPK SHRDPENRHS
YPQOAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
IRWLKDGQAF HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
YTCLVENAVG SIRYNYLLDV LERSPHRPIL QAGLPANTTA
VVGSDVELLC KVYSDAQPHI QWLKHIVING SSFGADGFPY
VQVLKTADIN SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL
SYQSAWLTVL P
115 FGFR4 ECD A17 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
R4(104-114):R1(106- RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
117) LARGSMIVLQ NLTLITGDSL TSS DDDDDDDSSSEE
PSNRHS YPQOAPYWTH PQRMEKKLHA VPAGNTVKFR
CPAAGNPTPT IRWLKDGQAF HGENRIGGIR LRHQHWSLVM
ESVVPSDRGT YTCLVENAVG SIRYNYLLDV LERSPHRPIL
QAGLPANTTA VVGSDVELLC KVYSDAQPHI QWLKHIVING
SSFGADGFPY VQVLKTADIN SSEVEVLYLR NVSAEDAGEY
TCLAGNSIGL SYQSAWLTVL P
116 FGFR4 ECD Al7 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
R4(104-114):R1(107- RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
117) LARGSMIVLQ NLTLITGDSL TSS DDDDDDSSSEE PSNRHS
YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
IRWLKDGQAF HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
YTCLVENAVG SIRYNYLLDV LERSPHRPIL QAGLPANTTA
VVGSDVELLC KVYSDAQPHI QWLKHIVING SSFGADGFPY
VQVLKTADIN SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL
SYQSAWLTVL P
117 FGFR4 ECD Al7 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
R4(104-110):R1 (105- RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
113) LARGSMIVLQ NLTLITGDSL TSS EDDDDDDDS
SHRDPSNRHS YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR
CPAAGNPTPT IRWLKDGQAF HGENRIGGIR LRHQHWSLVM
ESVVPSDRGT YTCLVENAVG SIRYNYLLDV LERSPHRPIL
QAGLPANTTA VVGSDVELLC KVYSDAQPHI QWLKHIVING
SSFGADGFPY VQVLKTADIN SSEVEVLYLR NVSAEDAGEY
TCLAGNSIGL SYQSAWLTVL P
118 FGFR4 ECD Al17 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
R4(113-116):R1(116- | RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC




(al so call ed FGERAECD( RAMut 4( DI - D2) : FGFR2( D1- D4cl el tal?) - Fcancl

R4(D1-D2): R2(D1- DZO LARGSM VLQ NLTLI TGDAI

SSGDDEDDTD GAEDFVSENS NNKRAPYWI'H

PQRVEKKL HROZPAGITIMKFR CPAAGNPTPT | RALKDGQAF HGENRI GE R PRAQISZ®NEL704
ESVVPSDRGI YTCLVENAVG S| RYNYLLDV LERSEHRPI L QAGLPANTTA VWGSDVELLC

KVYSDAQPHI

QALKHI VI NG SSFGADGFPY VQVL

ADI N SSEVEVLYLR NVSAEDAGEY

TCLAGNSI G- SYQSAW.TVL P EPKSSDKTHT CPPCPAPELL GGPgVFLFPP KPKDTLM SR
TPEVTCVWD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDV\LN

GKEYKCKVSNRACPAPTERT T SKAKGPR
| AVEVESNGR PENNYKTTPP VLDSDGSFH
VMHEALHNHYTQKSLSL$PGK 144 FG:RALE@WPTMIMKMEXNENRWWRH sanso|cal | ed
FGER4ECD( RAMut 4( DI - D2) : FGFR3( DES @?%VW’)VGWMMD?) RSPHRPIL
R4(D1- D2) | R3(D1- IIEASEEVELE PCUAR %/W(EGS
RLAPAGRVRG WRGRLEI|ASF LPEDAGRYL G
EAEDTGVDTG ADVMTHDQDM EKKlL HAVVPAG NTVKERCPAA GNDTDTIQMV KnﬂrﬁFHCFN
Rl GA RLRHQ FM&VM'S&RMB&DRGTW(LEWb&MPBMQdeEER&LEHR%M@&ﬂE
PANTTAWGS DVELLCPWSBM@HIIQM REEHVKBES BREAMDEE PYREQATAKT ADENSSE
EVLYLRNVSA EDAGEYTCEIA GNSI QSY(EAW@WWWWEL@SWS /FLFPP
KPKDTLM SR TPEVTCVVVD VSHEDPEVI\IgP EXRYE i
LTVLHODW.N GKEYKCKVSN KALPAPI EP'LI(
CLVMFYPSD)| | AVEVEESINGQ PENNYKTTPPW@@SM%%%TMM@@%W
VIVHEALHNHYTQKSLSL$PGK 145 R4A( 1040tdirohDREDRKSER @smeRA(mﬂmNsmxo) NDDEDPK
Nr R4(1111116) RDPS SYQSAWLTVL P
120 FGFR4 ECD A17R1 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
D1-D2 linker chimera RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
(N91A) LARGSMIVLQ ALTLITGDAL PSSEDDDDDD DSSSEEKETD
NTKPNPVAPY WTHPQRMEKK LHAVPAGNTV RKFRCPAAGNP
TPTIRWLKDG QAFHGENRIG GIRLRHQHWS LVMESVVPSD
RGTYTCLVEN AVGSIRYNYL LDVLERSPHR PILQAGLPAN
TTAVVGSDVE LLCKVYSDAQ PHIQWLKHIV INGSSFGADG
FPYVQVLKTA DINSSEVEVL YLRNVSAEDA GEYTCLAGNS
IGLSYQSAWL TVLP
121 FGFR4 ECD A17R1 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
D1-D2 linker chimera RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
(N159A) LARGSMIVLQ NLTLITGDAL PSSEDDDDDD DSSSEEKETD
NTKPNPVAPY WTHPQRMEKK LHAVPAGNTV KFRCPAAGAF
TPTIRWLKDG QAFHGENRIG GIRLRHQHWS LVMESVVPSD
RGTYTCLVEN AVGSIRYNYL: LDVLERSPHR PILQAGLPAN
TTAVVGSDVE LLCKVYSDAQ PHIQWLKHIV INGSSFGADG
FPYVQVLKTA DINSSEVEVL YLRNVSAEDA GEYTCLAGNS
IGLSYQSAWL TVLP

122

FGFR2 ECD R2(111-
118):R1(105-112)

ASPDYLE

RPSFSLVED TTLEPEEPPT KYQISQPEVY VAAPGESLEV
RCLLKDAAVI SWTKDGVHLG PNNRTVLIGE YLQIKGATPR
DSGLYACTAS RTVDSETWYF MVNVTDAISS G EDDDDDDD
A EDFVSENSNN KRAPYWTNTE KMEKRLHAVP
AANTVKFRCP AGGNPMPTMR WLKNGKEFKQ EHRIGGYKVR
NQHWSLIMES VVPSDKGNYT CVVENEYGSI NHTYHLDVVE
RSPHRPILQA GLPANASTVV GGDVEFVCKV YSDAQPHIQW
IKHVEKNGSK YGPDGLPYLK VLKAAGVNTT DKEIEVLYIR
NVTFEDAGEY TCLAGNSIGI SFHSAWLTVL PAPGREKEIT

123

FGFR3 ECD R3(110-
117):R1(105-112)

SVYAG

ESLGTEQR VVGRAAEVPG PEPGQQEQLV FGSGDAVELS
CPPPGGGPMG PTVWVKDGTG LVPSERVLVG PQRLQVLNAS
HEDSGAYSCR QRLTQRVLCH FSVRVTDAPS S EDDDDDDD
E AEDTGVDTGA PYWTRPERMD KKLLAVPAAN
TVRFRCPAAG NPTPSISWLK NGREFRGEHR IGGIKLRHQQ
WSLVMESVVP SDRGNYTCVV ENKFGSIRQT YTLDVLERSP
HRPILQAGLP ANQTAVLGSD VEFHCKVYSD AQPHIQWLKH
VEVNGSKVGP DGTPYVTVLK TAGANTTDKE LEVLSLHNVT
FEDAGEYTCL AGNSIGFSHH SAWLVVLPAE EELVEADEAG




148 RA(109-113) PKSHR 149 R1(106-117) DDDDDDDSSS EE 150 R1(107-117)
DDDDDDSSSE E 151 R1(105-113) EDDDDDDDS 152 R4116419) EEKE 153 R1(112-116)
DSSSE WO 2010/017198 PCT/US2009/052704
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124 FGFR4 ECD A17R1 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
long acid box chimera- | RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
Fe LARGSMIVLQ NLTLITGDSL TSS EDDDDDDDSSSEEKETD

HS YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR

CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL
CPPCPAPELL
VSHEDPEVKF
LTVLHQDWLN

IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
GGPSVFLFPP
NWYVDGVEVH
GKEYKCKVSN

HGENRIGGIR LRHQHWSLVM
SIRYNYLLDV LERSPHRPIL
KVYSDAQPHI QWLKHIVING
SSEVEVLYLR NVSAEDAGEY
P EPKSSDKTHT

KPKDTLMISR TPEVTCVVVD
NAKTKPREEQ YNSTYRVVSV
KALPAPIEKT ISKAKGQPRE

PQVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ

PENNYKTTPP

VLDSDGSFFL

VMHEALHNHYTQKSLSLSPGK

YSKLTVDKSR WQQGNVFSCS

125

FGFR4 ECD Al17R2
long acid box chimera-
Fe

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
GGPSVFLFPP
NWYVDGVEVH
GKEYKCKVSN
ELTKNQVSLT
VLDSDGSFFL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR

EQELTVALGQ PVRLCCGRAE
WRGRLEIASF LPEDAGRYLC
TSS DDEDDTDGAEDFVSE HS
VPAGNTVKFR CPAAGNPTPT
LRHQHWSLVM ESVVPSDRGT
LERSPHRPIL QAGLPANTTA
QWLKHIVING SSFGADGFPY
NVSAEDAGEY TCLAGNSIGL

P EPKSSDKTHT CPPCPAPELL

KPKDTLMISR
NAKTKPREEQ
KALPAPIEKT
CLVKGFYPSD
YSKLTVDKSR

VMHEALHNHYTQKSLSLSPGK

TPEVTCVVVD VSHEDPEVKF

YNSTYRVVSV LTVLHQDWLN

ISKAKGQPRE PQVYTLPPSRD
IAVEWESNGQ PENNYKTTPP

WQQGNVFSCS

126

FGFR4 ECD Al7R3
long acid box chimera-
Fc

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
GGPSVFLFPP
NWYVDGVEVH
GKEYKCKVSN
ELTKNQVSLT
VLDSDGSFFL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PORMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHT
SSEVEVLYLR

EQELTVALGQ PVRLCCGRAE
WRGRLEIASF LPEDAGRYLC
TSS GDDEDGEDEAED HS

VPAGNTVKFR CPAAGNPTPT
LRHQHWSLVM ESVVPSDRGT
LERSPHRPIL QAGLPANTTA
QWLKHIVING SSFGADGFPY
NVSAEDAGEY TCLAGNSIGL

P EPKSSDKTHT CPPCPAPELL

KPKDTLMISR
NAKTKPREEQ
KALPAPIEKT
CLVKGFYPSD
YSKLTVDKSR

VMHEALHNHYTQKSLSLSPGK

TPEVTCVVVD VSHEDPEVKF

YNSTYRVVSV LTVLHQDWLN

ISKAKGQPRE PQVYTLPPSRD
TAVEWESNGQ PENNYKTTPP

WQQGNVFSCS

127

FGFR4 ECD Al7R1
short acid box chimera-
Fc

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL

EQELTVALGQ PVRLCCGRAE
WRGRLETIASF LPEDAGRYLC
TSSN EDDDDDDD PK

PQRMEKKLHA VPAGNTVKFR

HGENRIGGIR
SIRYNYLLDV
RVYSDAQPHI
SSEVEVLYLR
P

LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY

128

FGFR4 ECD A17 R2
short acid box chimera-

LEASEEVELE
RGGHWYKEGS

PCLAPSLEQQ
RLAPAGRVRG

EQELTVALGQ
WRGRLEIASF

PVRLCCGRAE
LPEDAGRYLC




154 R4105412) EDDDDDDD M R2(11141E0 DDEDDTDG 156 R3(110417) GDDEDGED 157
FGFRAECDA17 R4(104-114):R1(105- | naddl kndhi mera LEASEEVELE PCLAPSLEQQ
ECELTVAL GORVIRUITTOGRAE RCGHWKEGS RLAPAGRVRG WRGRLEI ASF PPEDAGRYI0§2704
LARGSM VLQ NLTLI TGSL TSS EDDDDDDDSSS%E PSNRHS YPQQAPYW'H PQRVEKKLHA
VPAGNTVKFR CPAAGNPTPT | R\ALKDGQAF HGENRFGGE R LRHQHWSLVM ESVWPSDRGT
YTCLVENAVG SI RYNYLLDV LERSPHRPI L 90 QAGLPANTTA VWWGSDVELLC KVYSDAQPH

QALKHI VI NG SSFGADGFPY VQVLKTADI N SSEVEVLYLR NVSAEDAGEY TCLAGNSI GL

SYQSAWL.TV

P 155

Fc

LARGSMIVLQ
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL
CPPCPAPELL
VSHEDPEVKF
LTVLHQDWLN

NLTLITGDSL
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
GGPSVFLFPP
NWYVDGVEVH
GKEYKCKVSN

TSSN DDEDD
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHT
SSEVEVLYLR

PK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY

P EPKSSDKTHT

KPKDTLMISR
NAKTKPREEQ
KALPAPIEKT

TPEVTCVVVD
YNSTYRVVSV
ISKAKGQPRE

PQVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ
PENNYKTTPP VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK

129

FGFR4 ECD A17 R3
short acid box chimera-
Fc

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL
CPPCPAPELL
VSHEDPEVKF
LTVLHQDWLN

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
YPQOAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
GGPSVFLFPP
NWYVDGVEVH
GKEYKCKVSN

EQELTVALGQ
WRGRLEIASF

PVRLCCGRAE
LPEDAGRYLC

TSSN DDED PK

PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHT
SSEVEVLYLR

VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY

P EPKSSDKTHT

KPKDTLMISR
NAKTKPREEQ
KALPAPIEKT

TPEVTCVVVD
YNSTYRVVSV
ISKAKGQPRE.

PQVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ
PENNYKTTPP VLDSDGSFFL YSKLTVDKSR WQOGNVFSCS
VMHEALHNHYTQKSLSLSPGK

130

FGFR4 ECD A17
N104D +Fe

(also called
FGFR4ECD(R4Mut4(
N104D): deltal7)-Fc
and R4Mutd4(N104D))

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
GGPSVFLFPP
NWYVDGVEVH
GKEYKCKVSN
ELTKNQVSLT
VLDSDGSFFL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
SIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR

EQELTVALGQ
WRGRLEIASF
TSSDDDEDPK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY

FVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

P EPKSSDKTHT CPPCPAPELL

KPKDTLMISR
NAKTKPREEQ
KALPAPIEKT
CLVKGFYBESD
YSKLTVDKSR

VMHEALHNHYTQKSLSLSPGK

TPEVTCVVVD
YNSTYRVVSV
ISKAKGQPRE
IAVEWESNGQ
WQQGNVFSCS

VSHEDPEVKF
LTVLHQDWLN
PQVYTLPPSRD
PENNYKTTPP

131

FGFR4 ECD A17
P109D + Fe

(also called
FGFRAECD(R4Mut4(P
109D): deltal 7)-Fc and
R4Mut4(P109D))

LEASEEVELE
RGGHWYKEGS
LARGSMIVLQ
YPQQAPYWTH
IRWLKDGQAF
YTCLVENAVG
VVGSDVELLC
VQVLKTADIN
SYQSAWLTVL
GGPSVFLFPP
NWYVDGVEVH
GKEYKCKVSN
ELTKNQVSLT
VLDSDGSFFL

PCLAPSLEQQ
RLAPAGRVRG
NLTLITGDSL
PQRMEKKLHA
HGENRIGGIR
STIRYNYLLDV
KVYSDAQPHI
SSEVEVLYLR

EQELTVALGQ
WRGRLEIASF
TSSNDDEDDK
VPAGNTVKFR
LRHQHWSLVM
LERSPHRPIL
QWLKHIVING
NVSAEDAGEY

PVRLCCGRAE
LPEDAGRYLC
SHRDPSNRHS
CPAAGNPTPT
ESVVPSDRGT
QAGLPANTTA
SSFGADGFPY
TCLAGNSIGL

P EPKSSDKTHT CPPCPAPELL
KPKDTLMISR TPEVTCVVVD VSHEDPEVKF
NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN
KALPAPIEKT ISKAKGQPRE PQVYTLPPSRD
CLVKGFYPSD TAVEWESNGQ PENNYKTTPP

YSKLTVDKSR

WQQGNVFSCS




FGFRAECDAL17 R4(104-114):R1005- 117)aci dboxchittlam +Fc (al so called

FGFAECD( ABMut 3: ABMut deltal 7) - Fcor 3) LEASEEVELE PCLAPSLEQQ EQELTVALGQ
PVRL CCGRAFORBBMIEGS RLAPAGRVRG WRGRLEI ASF LPEDAGRYLC PARESRA0VI0§2704

NLTLI TG@SL TSS EDDDDDDDSSSEE PSNRHS YR PYWH PORMEKKLHA VPAGNTVKFR
CPAAGNPTPT | R\LKDGQAF HGENRI GA R L LVM ESVWPSDRGI YTCLVENAVG
S| RYNYLLDV LERSPHRPI L QAGLPANTTA VWWGSDVELLC KVYSDAQPH QALKHI VI NG
SSFGADGFPY VQVLKTADI N SSEVEVLYLR NVSAEDAGEY TCLAGNSI GL SYQSAW.TVL P
EPKSSDKTH[  CPPCPARELL  GGPSVFLFRRMEERENANOESR sTEIEY TCVVVD  VSHEDPEVKF
I\,VWVI:B\/EV i !\\V_\\KTKPI I:I:Q VI\ICTYR\VAVI \vl LT\vILHqJ\vI\‘.II_!\‘! m{EYKG{\IQl\l |(I\| DI\Dl EVT
| SKAKGQPRE PQR2/TL PPSER® EED NRNQV I LEACHEVRIG- YERDS1.ENERESNGDCRENRYICEREP
VL DSDGSFFL YSKLTV[WV@QG\NFS(SGWEM% SE@BEI@AfBQJPR%%LCll'?)
EDDDDDDDSH SEE 16( sg% ECDA3 PEEPPT R FSLEV
RCLLKDAAV| SWIKDGYHtRs \ék( . EREE VAL
MVNVTDAI S§ GDDEDDT DGA): ‘EIBIFX)LBENSNNTKM A kMECRLAHA
AGGNPMPTMR WL KNGKERRGHEHIRESGY K\VRvBIGHWELD MESDNMRS DISENY T 16V \AsNEGSbY
NHTYHLDVWVE RSPHRPI[LQA GLPANAST VW OEHTYERYSERY EVSDAQRHAEWEEK HVEKNGCSEL
YGPDGLPYLK VLKAAGYNTT DKEI EVLYI QYWW@E&P KWKR@\@P@PAS%AV\LTVL
PAPGREKEI T ASPD 161 FGFR3ECDAO SPHE TWELS
CPPPGGGPM5E PTVWKIGTG LVPSERVL\ g D
FSVRVTDAPS SGDDEDGEDE AEDTG\/DT(ALMBREBA@GKMA&MMNEM RCRAAG
NPTPSI SWLK NGREFRGEHR | GE KL RHQYLUSICYMES VAR TBHRENNODENYE SEBIKFGSI RQT
YTLDVLERSP HRPI LQAGLP ANQTAVL GSUMYRETHIRTYSISASIHN QALKH VEVNGSKVGP
DGTPYVTVLE IA%:/-\NI DKE LEVLSLHNVI EI—I:L‘é/-\(:itEY | LIJEAP/S-\I%EBI E('?)?E%TH\?ALE/Q-\V]\?LV\I{IYCLCE/IE\}I\:E:
EELVEADEAG SV*162 E%ﬁ%wl‘?""&c? gsgmggs"' APAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDSL TSSNDDEDPK SHRDPENRHS
(also called YPQOAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
FGFR4ECD(R4Mutd(S | TRWLKDGQAF HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
116E): deltal7)-Fcand | yTCLVENAVG SIRYNYLLDV LERSPHRPIL QAGLPANTTA
RaMut4(S116E)) VVGSDVELLC KVYSDAQPHI QWLKHIVING SSFGADGFPY
VQVLKTADIN SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL
SYQSAWLTVL P EPKSSDKTHT CPPCPAPELL
GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSRD
ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP
VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK
134 FGFR4 ECD A17 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
R4(104-114):R1(106- | RGGHWYKEGS RLAPAGRVRG WRGRLETASF LPEDAGRYLC

117)+ Fe

(also called
FGFR4ECD(R4Mut4(1
04-114):FGFR1(106-
117): delta 17)-Fc and
R4(104-114):R1(106-
117))

LARGSMIVLQ NLTLITGDSL

CPAAGNPTPT IRWLKDGQAF
ESVVPSDRGT YTCLVENAVG
QAGLPANTTA VVGSDVELLC
SSFGADGFPY VQVLKTADIN
TCLAGNSIGL SYQSAWLTIVL
CPPCPAPELL GGPSVFLFPP
VSHEDPEVKF NWYVDGVEVH
LTVLHQDWLN GKEYKCKVSN

PENNYKTTPP VLDSDGSFFL
VMHEALHNHYTQKSLSLSPGK

TSS DDDDDDDSSSEE

PSNRHS YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR

HGENRIGGIR LRHQHWSLVM
SIRYNYLLDV LERSPHRPIL
KVYSDAQPHI QWLKHIVING
SSEVEVLYLR NVSAEDAGEY
P EPKSSDKTHT

KPKDTLMISR TPEVICVVVD
NAKTKPREEQ YNSTYRVVSV
KALPAPIEKT ISKAKGQPRE

PQVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ

YSKLTVDKSR WQQGNVFSCS

135

FGFR4 ECD A17
R4(104-114):R1(107-
117) +Fe

(also called
FGFR4ECD(R4Mutd(1
04-114):FGFR1(107-
117): delta 17)-Fc and
R4(104-114):R1(107-
117)

LEASEEVELE PCLAPSLEQQ
RGGHWYKEGS RLAPAGRVRG
LARGSMIVLQ NLTLITGDSL
YPQQAPYWTH PQRMEKKLHA
IRWLKDGQAF HGENRIGGIR
YTCLVENAVG SIRYNYLLDV
VVGSDVELLC KVYSDAQPHI
VQVLKTADIN SSEVEVLYLR

GGPSVFLFPP KPKDTLMISR

EQELTVALGQ PVRLCCGRAE
WRGRLEIASF LPEDAGRYLC
TSS DDDDDDSSSEE PSNRHS
VPAGNTVKFR CPAAGNPTPT
LRHQHWSLVM ESVVPSDRGT
LERSPHRPIL QAGLPANTTA
QWLKHIVING SSFGADGFPY
NVSAEDAGEY TCLAGNSIGL

SYQSAWLTVL P EPKSSDKTHT CPPCPAPELL

TPEVTCVVVD VSHEDPEVKF




(al so call ed FGFR2ECD( del t a3) - GS | i nker - FcandFGFR2- FO RPSFSLVED TTLEPEEPPT

KYQ SQPEVY VAAPGESLEV RCLLKDAAVI

SWKDGVHLG PNNRTVLI GE YLQ KGATPR

DSGLYACTABORMWIDSEDYWF MVNVTDAI SS GDDEDDTDGA EDFVSENSNN  REARKZHIMDE2704

KMEKRLHAVP AANTVKFRCP AGGNPMPTMR WLKN
NHTYHLDVWVE RSPH

VVPSDKGNYT CVVENEYGSI
YSDAQPHI QW | KHVEKNGSK YGPDGLPYLK VLKAAGVNTT DKEI EVLYI R NVTFEDAGEY
TCLAGNSI G SFHSAWL.TVL PAPGREKEI T ASPD GS EPKSSDKTHT CPPCPAPELL GGEPSVFLFPP

EFKQ EHRI GGYKVR NQHWSLI MES
| LQA GLPANASTW GEVEFVCKV

KPKDTLM S
L TVLHQDWL
CLVKGFYPSD | AVEV\E‘>NGQ PENNYKT T RELVEOSEESEFRIKCY B0 TVDRBES NADENVESCS?
VVHEALHNHYTQKSLSL$PGK 163 FGFRIECPARFES: [VPFHTVRRSRAEQOESYRSTEQR VVGRAAEYPG
PEPGQQEQLY FGSGDAVELS CPPPGGGDNG’MW%@}?%SE%ERVLVG PQRLQJLNAS 91
(alcwd SO ;3FGFR3 La3) - 3
QRLTOQRVLCH FSVRVTDA RIREL [3% %
TVRFRCPAAG NPTPSI $W3Kr NG?EFRGEFiRAk@EIWh@I%S\ﬂ\E@VMEbDSW CW
ENEFGSI RQI' YTLDVLERSP HRPI LQAGL BHRNGTRAA GSi0AYERHCKORYSIX AR QKR
VEVNGSKVGP DGTPY\/'I)%%’a E\EPMRMWW@W&GGAWW@PW
SAW.WLPAE EELVEA[ HSS ho: %%%ELS@@@%PKWWR@TLM SR
TPEVTCVWP VSHEDPEVKE AWMBGIEN NIARTKBREES ?%fD
GKEYKCKVSN KALPAPI ?Sg“ﬂ@?@lﬂ@ﬂ#? cPL¥Td:P K
I AVEVWESNGR PENNYKT VL DSDGSFFlcp S RN DESRVWIGENMRSEI TSR TPEVTCVVVD
VMHEALHNHYTQKSLSL$PCK 164 FGFRZ FEEABERR( TMYVDEIRH: IRKTEAREEQ IYNBTYRRPSFSI VED
TTLEPEEPPT KYQ SQREVY VAAPGESLEVTF@LQEWWYKSWFKD@JQ%GEWNNRW@Q@
YLQ KGATPR DSGLYACTAS RTVDSETW I'—PE o éﬁﬁlgg@g%@w
KRAPYW'NTE KMEKRLHAVP AANTVKFRCIS EA'
NQ—I\/\SLI VES_ \V/PSDKENYT _CVWENEYGSI I\IHTYHI D\/\/ RSPHRPI | QA Gl PANAST\\/
GCEDVEFVCKY Y SRAQPHIFGAY E&r-MEKNGSK eX$aRE P ¥ 144 p VLAGAALIINT AT D EvEMICE R AR
NVTFEDAGEY TCLAGNSRE! 13-SRHBAVE: TVIRCRARCREKELAPAASRD WMBLEIASF LPEDAGRYLC
119) +Fc LARGSMIVLQ NLTLITGDSL TSSNDDEDPK SH EEKE
NRHS YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR
(also called CPAAGNPTPT IRWLKDGQAF HGENRIGGIR LRHQHWSLVM
FGFRAECD(R4Mutd(l | gsyyPSDRGT YTCLVENAVG SIRYNYLLDV LERSPHRPIL
13-116)FGFRI(116- | hAGLPANTTA VVGSDVELLC KVYSDAQPHI QWLKHIVING
11{ 29()1.13?1:? 61)71)1-{*(01 ‘1“6“_1 SSFGADGFPY VQVLKTADIN SSEVEVLYLR NVSAEDAGEY
119)) : TCLAGNSIGL SYQSAWLTVL P EPKSSDKTHT
CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVTCVYVD
VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV
LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE
PQVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ
PENNYKTTPP VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK
138 FGFR4 ECD A17 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
R4(109-113):R1(112- | RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
116) + Fc LARGSMIVLQ NLTLITGDSL TSSNDDED DSSSE DPSNRHS
YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR CPAAGNPTPT
(also called IRWLKDGQAF HGENRIGGIR LRHQHWSLVM ESVVPSDRGT
FGFR4ECD(R4Mut4(1 | yTCLVENAVG SIRYNYLLDV LERSPHRPIL QAGLPANTTA
09-113)FGFRI(112- | yyGEDVELLC KVYSDAQPHI QWLKHIVING SSFGADGFPY
11{146)1'0‘5811“1‘3‘71){'}: clgd VQVLKTADIN SSEVEVLYLR NVSAEDAGEY TCLAGNSIGL
“6()) -L3)RICLI2- SYQSAWLTVL P EPKSSDKTHT CPPCPAPELL
GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSRD
ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP
VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK
139 FGFR4 ECD A17R1 LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
D1-D2 linker chimera | RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
(N91A) +Fc LARGSMIVLQ ALTLITGDAL PSSEDDDDDD DSSSEEKETD
NTKPNPVAPY WTHPQRMEKK LHAVPAGNTV KFRCPAAGNP
(also called TPTIRWLKDG QAFHGENRIG GIRLRHQHWS LVMESVVPSD
FGFR4ECD(ABMutl( | RGTYTCLVEN AVGSIRYNYL LDVLERSPHR PILQAGLPAN

N91A): delta 17)-Fc




FGFR3ECDA3 R3(110-117):R1(105- 112) ESLGTEQR WGRAAEVPG PEPGQQEQLV
FGSGDAVELS CPPPGGGPMG PTVWWEDGTG LVPSERVLVG PQRLQVLNAS HEDSGAYSCR
QRLTQRVLGMOBBMRMTDAPS S EDDDDDDD E AEDTGVDTGA PYWIRPERMPCKHISRONRAZIN

TVRFRCPAAG NPTPSI SWLK NGREFRGEHR | G4
ENKFGSI RQT YTLDVLERSP HRPI LQAGLP ANQT.

RHQQ WSLVMESWVP SDRGNYTCWV
LGSD VEFHCKVYSD AQPH QALKH

VEVNGSKVGP DGIPYVTVLK TAGANTTDKE LEVLSLHNVT FEDAGEYTCL AGNSI GFSHH
SAW.WLPAE EELVEADEAG SV 166 FGFR2ECDA3 R2( 111- 118) Rl( 105-

112) +GSl i
112): del t
KYQ SQPEV]
DSGLYACTA
KVEKRLHAV
VVPSDKGNY]
YSDAQPHI Q
TCLAGNSI 3

o

kKer—+Fc
n3) - GSl i1
Y VAAPGES
5 RTVDSE]

I CVVENEY
WV | KHVEKN

P AANTVKHK

(B e U

ker FcandR2011
5LEV RCLLKDAAV
"'WF MVNVTDAI §
RCP AGGNPMPTN
GSI NHTYHLDW
NGSK  YGPDGLPYL

SFHSA

TVL PAPGREKEI

G RARSEY T SR S0R0 L PHI DRI RHT (P TR JEGRDG
FPHRIRTRLA DIYIRETRD 1 HRNY s ARBSFBly MizReNST L
[ IGEWDRBGVHIE PNNRPXAHTGEP PYRAYERGATPR
LS CES \EBDDBED TR ISR TASHRENND NF?AE

.y K

KE
L]

|k S0
Kz MR AVATRE T R BV i o
WWQWTW CPPCPAPELL GGEPS

AAAYA N\ /L I\ 1AL /'I'I/I'\I'\I_I_f'\ MAIGQT VDN A IO\ /

A

EPEEPPT

/FLFPP

KPKDTLM S
L TVLHQDWL
CLVKGFYPS
VIVHEAL HNH}
(al so cal

112): del t

CPPPGGGPM
FSVRVTDAP
NPTPSI SW.
YTLDVLERS
DGTPYVTVL

Y TQKSLSL

E AEDT GV
HR | G3 KLRH(

[DKE LEVLSLHNY

GLP ANQTAVLGS

b=
NEOTNVVT VLAJVI:VI_I NTINFRECE\ TINOST TRVVO

;;?w GEF| !
e %%*%% .
GIRLRHQHWS LVMESVVPSD

Qrpiuﬂaﬁ

OwTEﬁLGﬁE@R;

@TpﬁﬁﬁQWLhMQKﬂHﬂBSG#MSWIKHQMJNQRHE

ﬂ%#W@ﬂ%ﬂ#ﬁ#ﬂ%ﬁWﬁWQJBRVWﬁﬁNATvﬁﬁﬁeﬁﬁﬁe
RN

D

(LrES@KVSN RALPAPTEKT ISKAKGQPRE PQVYTLPPSRD
ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP
VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK

Ker +Fc

GBGDAVELS

141

FGFR2 ECD R2(111-
118):R1(105-112) + Fe

RPSFSLVED TTLEPEEPPT KYQISQPEVY VAAPGESLEV
RCLLKDAAVI SWTKDGVHLG PNNRTVLIGE YLQIKGATPR
DSGLYACTAS RTVDSETWYF MVNVTDAISS G EDDDDDDD
A EDFVSENSNN KRAPYWTNTE KMEKXKRLHAVP
AANTVKFRCP AGGNPMPTMR WLKNGKEFKQ EHRIGGYKVR
NQHWSLIMES VVPSDKGNYT CVVENEYGSI NHTYHLDVVE
RSPHRPILQA GLPANASTVV GGDVEFVCKV YSDAQPHIQW
IKHVEKNGSK YGPDGLPYLK VLKAAGVNTT DKEIEVLYIR
NVTFEDAGEY TCLAGNSIGI SFHSAWLTVL PAPGREKEIT
ASPDYLE EPKSSDKTHT CPPCPAPELL GGPSVFLFPP
KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH
NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN
KALPAPIEKT ISKAKGQPRE PQVYTLPPSRD ELTKNQVSLT
CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL
YSKLTVDKSR WQQGNVFSCS VMHEALHNHYTQKSLSLSPGK

142

FGFR3 ECD R3(110-
117):R1(105-112) + Fe

ESLGTEQR VVGRAAEVPG PEPGQQEQLV FGSGDAVELS
CPPPGGGPMG PTVWVKDGTG LVPSERVLVG PQRLQVLNAS
HEDSGAYSCR QRLTQRVLCH FSVRVTDAPS S EDDDDDDD
E AEDTGVDTGA PYWTRPERMD KKLLAVPAAN
TVRFRCPAAG NPTPSISWLK NGREFRGEHR IGGIKLRHQQ
WSLVMESVVP SDRGNYTCVV ENKFGSIRQT YTLDVLERSP
HRPILQAGLP ANQTAVLGSD VEFHCKVYSD AQPHIQWLKH
VEVNGSKVGP DGTPYVTVLK TAGANTTDKE LEVLSLHNVT
FEDAGEYTCL AGNSIGFSHH SAWLVVLPAE EELVEADEAG
SVYAG EPKSSDKTHT CPPCPAPELL GGPSVFLFPP
KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH
NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN
KALPAPIEKT ISKAKGQPRE PQVYTLPPSRD ELTKNQVSLT
CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL
YSKLTVDKSR WQQGNVFSCS VMHEALHNHYTQKSLSLSPGK
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FGFR4 ECD A17 R2

D1-D2 linker chimera +

LEASEEVELE
RGGHWYKEGS

PCLAPSLEQQ
RLAPAGRVRG

EQELTVALGQ PVRLCCGRAE
WRGRLEIASF LPEDAGRYLC




117) : R1(105-112)) FEDAGEYTCL AGNSI GFSHH SAW.WLPAE EELVEADEAG SV GS
EPKSSDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR TPEVTCVWD VSHEDPEVKF
NVWYVDGVEMWMONBIIKPREEQ YNSTYRVWSV LTVLHQDW.N GKEYKCKVSN RAILRARI0BIT2704

| SKAKGQPRE PQVYTLPPSRD ELTKNQVSLT CLV
VLDSDGSFFL YSKLTVDKSR WOQGNVFSCS VIVH

YPSD | AVEVESNGQ PENNYKTTPP

HNHYTQKSLSLSPGK 168 FGFRAECDA17R1

D1- D2l i ni cerchi ni em (N91A, N159) LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
RGGHWKEGS RLAPAGRVRG WRGRLEI ASF LPEDAGRYLC LARGSM VLQ ALTLI TGDAL

PSSE DSSSEEREID NTRPNPVARY ¥ &

TPTI RALKDG QAFHGENRI G G mwmm@mmmmumyﬁmm
LDVLERSPHR Pl LQAGL Fal\eelet A\ GSDVE RELKCIRUAS BADRRES TRVLACHNS LIVMGESF GABE:
FPYVQVLKTA DI NSSE\ 2) A‘E[WT@W&%@WNF@L@ RETY/| QACHRFGITTA
FGFRAECDAL7RL D1- 1)53)lécid 1800 Fe ghis dri %ﬁé g:LAPSLEQQ
EQELTVALGD PVRLCCGRAB!-RBEHMMKEGS %if L
LARGSM VL ALTLI TGHAY PSSEDDDDEEG@S&SEEKEE@TMKRNMEM%M
LHAVPAGNTY KFRCPAAGAP TPTI RW. KDGWQAIRNMGENRAKGKERIRIORAGEMS s VNESWRSIN
RGTYTCLVEN AVGSI RYNYL LDVLERSPHF%KWWATWHBEGWYBDAQD

PHI QALKHI V | NGSSFGADG FPYVQVLKTAL S E XV RRVEAETTANGE P FEIN G

| GLSYQSAW. TVLP ERPKSSDKTHT @Pc%ﬁ I“ BFSFP SR TPEVTCWAD
VSHEDPEVKE_NWVDGVEVH NAKTKPREEQ YNSTY LHCDV\LN GKEYKCKVSN
KALPAPI EKT | SKAKGDRGER4BEYXTY hPP%R@AﬂEVM&A&ﬁQ\éK@?ﬁme%EM&@Nm
PENNYKTTPP VLDSDG$EHD2 MSIKEHTWBRKS MEAM&NEME@( Sh&R@C r o Fc
ESKYGPPCPP CPAPEFL &SP SVFLFPPKH

VDGVEVHNA TKPREE(J:@E{ SVLT W@CP@S@N@WIW
AKGQPREPQV YTLPPSQH] m it
DSDGSFFLY$S RLTVDK$RADR )E@N%CS\MV . \VIECPP
CPAPPVAGPS VFLFPPKERER I DIFSRY PR GO DVRY HNAKT S
KPREEQFNST FRWWSVI| GKH MWK Gy SNIKEEIRR TAR | CEKTHASKITL. KOGRRERQVY
TLPPSREEMI KNQVSLTCLV KGFYPSDI AKPRYIESREEOPEN TRV TR FFVE DOBEFICY SR

LTVDKSRWOD GNVFSCH

BVIVH EALHNHYT(

J@ %F?Q GKEYKCKVSN
KALPAPIEKT ISKAKGQFRE PQVYTLPPSRD ELTKNQVSLT
CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL
YSKLTVDKSR WQQGNVFSCS VMHEALHNHYTQKSLSLSPGK
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R4(104-114)

NDDEDPKSHR D

146

R4(104-110)

NDDEDPK

147

R4(113-116)

RDPS

148

R4(109-113)

PKSHR

149

R1(106-117)

DDDDDDDSSS EE

150

R1(107-117)

DDDDDDSSSE E

151

RI1(105-113)

EDDDDDDDS

152

RI(116-119)

EEKE

153

RI(112-116)

DSSSE

154

R1(105-112)

EDDDDDDD

155

R2(111-118)

DDEDDTDG

156

R3(110-117)

GDDEDGED

157

FGFR4 ECD A17
R4(104-114):R1(105-
117) acid box chimera

LEASEEVELE PCLAPSLEQQ EQELTVALGQ PVRLCCGRAE
RGGHWYKEGS RLAPAGRVRG WRGRLEIASF LPEDAGRYLC
LARGSMIVLQ NLTLITGDSL TSS EDDDDDDDSSSEE
PSNRHS YPQQAPYWTH PQRMEKKLHA VPAGNTVKFR
CPAAGNPTPT IRWLKDGQAF HGENRIGGIR LRHQHWSLVM

ESVVPSDRGT YTCLVENAVG SIRYNYLLDV LERSPHRPIL




RPSPTLPEQ AQPWGAPVEV ESFLVHPGDL LQLRCRLRDD VQSI NWLRDG VQLAESNRTR | TGEEVEVQD
SVPADSGLYA CVTSSPSGSD TTYFSVNVSD ALPSSEDDDD DDDSSSEEKE TDNTKPNPVA
PYWI SPEKMEOKKIOMAYPAAK TVKFKCPSSG TPNPTLRW.K NGKEFKPDHR PGEBYISYRYAT2704

WSl | MDSVWP SDKGNYTCI V' ENEYGSI NHT YQLD
VEFMCKVYSD PQPHI QALKH | EVNGSKI GP DNLP
FEDACEYTCL AGNSI GLSHH SAW.TVLEAL 173 FGFR1LECDw si gnal

ERSP HRPI LQAGLP ANKTVALGSN
Q LK TAGYNTTDKE MEVLHLRNVS
pepti de MABVWKCLLFW

AVLVTATLCT A RPSPTLPEQ AQPWGAPVEV ESFLVHPGDL LQLRCRLRDD VQSI NWL.RDG

VQLAESNRTR™93™ 94 CLATVE — 17 Ji61, ShNSFH WHEE0EITRT kodsBEDFRT dWokity ING
extracel | Ul ar domai n (ECD) aci dissremgion voutkeitin sy rRP@lsyip2ept | de of
claim 2, wherein the FGFR4 ECD alwpml\@mlegmmwmthePn Is an FGFR4 ECD|aci dic
regi on chimera., 3. |ne ot ypept rde of clarm 2, wherernmthe ru—RA—ECD
aci di ¢ regi or’thi EfER @%\égf@ AWIEE PWPF?WeFQEéﬁY%PaPVRL QLGRAH
pol ypepti fle of cl aij %ﬁg o ﬁi‘ﬁéﬁ‘%
conprises|a Dl -D2 |+IFﬂkeI’ sel ect }fsog@gwp iﬁﬁ(, an FGFR2
DI -D2 linker, and|an FGFR3 D - D2rhiddeest Thwtxpét@Een@irtdee D’_
linker. 5. The pqIyipEHtide of |cisavrsodgr WEVBIAVC $TEYF IR z@@@mzm | i nker
chi nmer a cbrrpri ses aatalamcg,o aci d ﬁ@eW@%ﬁlédK‘fYﬁB?FﬁPSE WERIINGEG 22, 26,
28, and 32, in pl qeeMed) an FGFRzg s | SEACFD NOs: 16
and 17. 6. The pol ypeptide of (‘CIC Lxﬂ»p P2 | 1 i nker
chimera conprises|an am no aci g V%ﬁﬂjﬁ{}lﬁe eehvaonAxrRMmrEQukBME: 385 to
38. 7. The pol ypeptide of cl aijmrZironter ekevrthenFEERAr TERD mehktioery egi on
chinera i § an FGFR4 ECD exon 4 |GRVYR£BSRD BLTKYPMSLD CILyRENT Rl SAEWESNGY m 7,
wherein the FGFR4|ECD exon 4 chifm&TE RSDELFFHNY FLEPEER SWRSEFEES f rom an
FGFRL exoh 4, an FGFR2 exon 4, |IMEAHEEERISEXSH 4, in place of the|FGFR4
exon 4. 9. The pol de of rein the FGFR4 ECD exon 4
chinera c m.:)r:gbges zﬁ(ﬂgﬂﬂno aci %%g%ﬂu%ﬁce selected from SEQ I D NOs: 23, 92,
29, and 38, i pl dcer@kcsus FGFR&rexARES 18eireebadrigro@REQAR:NOsy 18 and
19. RCLLKDAAVI SWTKDGVHLG PNNRTVLIGE YLQIKGATPR
DSGLYACTAS RTVDSETWYF MVNVTDAISS GDDEDDTDGA
EDFVSENSNN KRAPYWTNTE KMEKRLHAVP AANTVKFRCP
AGGNPMPTMR WLKNGKEFKQ EHRIGGYKVR NQHWSLIMES
VVPSDKGNYT CVVENEYGSI NHTYHLDVVE RSPHRPILQA
GLPANASTVV GGDVEFVCKV YSDAQPHIQW IKHVEKNGSK
YGPDGLPYLK VLKAAGVNTT DKEIEVLYIR NVTFEDAGEY
TCLAGNSIGI SFHSAWLTVL PAPGREKEIT ASPD
161 FGFR3 ECD A3 ESLGTEQR VVGRAAEVPG PEPGQQEQLV FGSGDAVELS
CPPPGGGPMG PTVWVKDGTG LVPSERVLVG PQRLQVLNAS
HEDSGAYSCR QRLTQRVLCH FSVRVTDAPS SGDDEDGEDE
AEDTGVDTGA PYWTRPERMD KKLLAVPAAN TVRFRCPAAG
NPTPSISWLK NGREFRGEHR IGGIKLRHQQ WSLVMESVVP
SDRGNYTCVV ENKFGSIRQT YTLDVLERSP HRPILQAGLP
ANQTAVLGSD VEFHCKVYSD AQPHIQWLKH VEVNGSKVGP
DGTPYVTVLK TAGANTTDKE LEVLSLHNVT FEDAGEYTCL
AGNSIGFSHH SAWLVVLPAE EELVEADEAG SV
162 FGFR2 ECD A3 + GS RPSFSLVED TTLEPEEPPT KYQISQPEVY VAAPGESLEV
linker + Fc RCLLKDAAVI SWTKDGVHLG PNNRTVLIGE YLQIKGATPR
DSGLYACTAS RTVDSETWYF MUNVTDAISS GDDEDDTDGA
(also called EDFVSENSNN KRAPYWTNTE KMEKRLHAVP AANTVKFRCP
FGFR2ECD(delta3)-GS | AGGNPMPTMR WLKNGKEFKQ EHRIGGYKVR NQHWSLIMES
linker-Fe and FGFR2- | yypSDKGNYT CVVENEYGSI NHTYHLDVVE RSPHRPILQA
Fe) GLPANASTVV GGDVEFVCKV YSDAQPHIQW IKHVEKNGSK
YGPDGLPYLK VLKAAGVNTT DKEIEVLYIR NVTFEDAGEY
TCLAGNSIGI SFHSAWLTVL PAPGREKEIT ASPD GS
EPKSSDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR
TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ
YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT
ISKAKGQPRE PQVYTLPPSRD ELTKNQVSLT CLVKGFYPSD
IAVEWESNGQ PENNYKTTPP VLDSDGSFFL YSKLTVDKSR
WQQOGNVFSCS VMHEALHNHYTQKSLSLSPGK

163

FGFR3 ECD A3 +GS
linker + Fe

ESLGTEQR VVGRAAEVPG PEPGQQEQLV FGSGDAVELS
CPPPGGGPMG PTVWVKDGTG LVPSERVLVG PQRLQVLNAS




10. The pol ypeptide of claim 7, wherein the FGFR4 ECD exon 4 chinera

conprises an am no acid sequence selected fromSEQ ID NGs: 39 to 42.

11.

The pol ypept2ote1of9scl ai m 2, wherein the FG-FR4 ECD aci di eCrage@n/osivosaera i s
an FGFR4 ECD acid box chinera. 12. Thgﬂpolypeptide of claim1l, wherein the

FGFR4 ECD acid box chinera conprises
the FGFR2 aci d box,

aci d box,
aci d box.

and the FGFR3 aci d box,

acid box selected fromthe FG-R1L
in place of the FGFR4

13. The polypeptide of claim 12, wherein the FGFR4 ECD aci d box

chinmera c
and 34 in
ID NO 20
box chi nel
regi on, af
t he FGFR4

acid box ¢

56 to 65,
SEQ I D NO
box chi ne
region, a
an FGFR4

npri ses
pl ace of

95 14
a conpri
n FGFR2 3

hi nera ¢
in placd
20.
a conpri
N FGFR2 3
hcid box

aci d box.

14.

%n aHino aci
%ﬁ%@é&aﬁ
JinkbFR arld
gags an acid 4
Ici d box regig

of the FGFR4

The pol ypef
ses an acid 4
Ici d box regid
regian 17

axXig

TAV
00
T

0%92?%
15. The pChMﬂgR#b

P
Jir

e DOFVDPDtI e Q

SOERBEE QREIGRULGUF SVROTDAPE SADBESYEEE
@4 20D b Téra PR PERMDARR LAV IEGN ArvRERIIRAE €
prpe JINPERSISTLE INGREFRGEHR IHRIKERHQQt WHaVIEERRI ECD aci d

24, 30,
of SEQ

Foh ENEHCGE EREJYTLOYRERSR HREERGHR | d box

R

onprises an gnirROsoRH cERGHEHIE G AP ki brfxtiir SE
TREVTEVIOaX vhmmngwawmmnamxmmqmence of
tYNGBYRYT S\ F@WRWEJN Wﬁ@f\ﬁNtlﬁerﬁm ECD acid
EYRVSHT rseﬂ@?%q
FFL YSKLTVDK
g@iﬁ%@‘é&@ke

alm 16, wherein

pl ace of
FGFR4A ECD
Q|1 D NGCs:

d box
pl ace of
t he

FGFR4 ECD
SEQ I D NG
aci d sequsg
claim 11,
sel ected 1
box, in pl
18, wherei
sel ected
regi on ha

aciigs box
5: 56 to
pnce sel g
wher ei n
romthe
ace of 4
n the F(
rom SEQ
ing an g

FEFH2/¥EH & CoNYl
@&3(111i11R):pl(ate
dt®d from SEQ
t he FGFR4 ECI
FGFR1 aci d bg
In FGFR4 aci d
HFR4 ECD aci d
I D NGs: 24, 3
m no aci d seg

) 2o EPEYS

()4

oirhd e

WEQT

Q@i‘ﬁl&@%]@ Brpan:

riPSESLVEN T3RMBrAC keh13esIANEArERI 86t ed from
ReLBHDARGH BATKRG VL GOPNVRIMEGNIGE Y LIQARGATER am  am no
)DISEWEIGEAS nevqseww MVI\T_L’SDAl’FﬁeG FOPDPPEDL |

de of

FH8BYF an acid bhox

L Gy

bexvedcere eersopfik SRdadkTamxiesAaerd $equence
OvTeRTdGBY TCXRGPS BT esisAenTVE GRRAREXEIT  [ox
G@ﬁ%e selected fromSEQ ID NGOs: 46 t¢ 55.

aci d
tl ai m

20. The p
conpri ses
157. 21.
chinmera i
claim 21,
box sel ect
FGFR3 | on
pol ypept i
an am no i
FGFR4 | on
pol ypepti
an am no i
pol ypepti
FGFR4 ECD

DI YPEPTi @
an nc
The pol yp

wher ei n
ed from
j acid bg
dle of cl
aci d sequ
hg
e afbs cl
hci d seqy
e of cl 3
short ag

5 an FGFR4 ECD | ong aqigd

airoFR2Ecp wher ei

EOT clalm 1]

ptf% ﬂanc

t he FGFR4 ECH

aim 22, mherel
1x_selected {4
A B-15R1EEF-eq

ilo @ chi mer
FGFR2ECD(FGFR2(11
1-118):FGFR1(105-
112): delta3)-GS linker-
Fcand R2(111-
118):R1(105-112))

ence SE,‘| ect ed sﬂEﬂ’ om

RCE

In the FG-k4 ECD acl d _DOX chlfera

PR
iy

S‘éﬁg@ﬁ%’gmﬁﬁﬁéﬁ’?@?%ﬁ% Jih 45

180

nﬂW@RpERﬁﬁ kxITME PR ypept i de
)ﬂvarqypaxa GPTHGX SWIlKi MEREBRGEBERIGGSERE | ong aci d
an FGFRL | ong WeeVESHGX SDRENY FOIVREAHEG
X, in place cfHRFHé?AFﬂ@:ﬁﬁQ’q

S

gnLSEQ44l¢&s__gﬁ_and_gl——_24?—lhe——
RebhE.VEGRIEHEGPRY SCQIQbrYY CANPEBILAV CONPI i Ses

5|and
c|region
of

QB Y THDHGRSP arpd an
$D AQPHIOWEKHL

cﬁﬁlbﬁ@%}i&'
In place of an

onpri ses

WIDNCECG BNBTYIF GEFLQIRGAGPR The

i1t 208 WRAFET i 1] DSRYACERRATERSRIAE| WNIPAIGE i SRRPEPT: |
EDFVSENSNN KRAPYWTNTE KMEKRL

TVKFRCP AGGNPMPTMR WLKNGKEFKQ EHRIGGYKVR
NQHWSLIMES VVPSDKGNYT CVVENEYGSI NHTYELDVVE
RSPHRPILQA GLPANASTVV GGDVEFVCKV YSDAQPHIQW
TKHVEKNGSK YGPDGLPYLK VLKAAGVNTT DKEIEVLYIR
NVTFEDAGEY TCLAGNSIGI SFHSAWLTVL PAPGREKEIT
ASPD GS EPKSSDKTHT CPPCPAPELL GGPSVFLFPP
KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH
NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN
KALPAPIEKT ISKAKGQPRE PQVYTLPPSRD ELTKNQVSLT
CLVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL

YSKLTVDKSR WQQGNVFSCS VMHEALHNHYTQKSLSLSPGK

S an

167

FGFR3 ECD A3
R3(110-117):R1(105-
112) + GS linker + F¢

(also called
FGFR3ECD(FGFR3(11
0-117):FGFR1(105-
112): delta3)-GS linker-

Fc and R3(110-

ESLGTEQR VVGRAAEVPG PEPGQQEQLV FGSGDAVELS

CPPPGGGPMG PTVWVKDGTG LVPSERVLVG PQRLQVLNAS
HEDSGAYSCR QRLTQRVLCH FSVRVTDAPS S EDDDDDDD
E AEDTGVDTGA PYWTRPERMD KKLLAVPAAN
TVRFRCPAAG NPTPSISWLK NGREFRGEHR IGGIKLRHQQ
WSLVMESVVP SDRGNYTCVV ENKFGSIRQT YTLDVLERSP
HRPILQAGLP ANQTAVLGSD VEFHCKVYSD AQPHIQWLKH
VEVNGSKVGP DGTPYVTVLK TAGANTTDKE LEVLSLHNVT




26. The pol ypeptide of claim?25, wherein the FGFR4 ECD short acid box
chimera 96 conprises a short acid box selected froman FGFRL short acid

box,

FGFR4 short aci d box.

an PEPRA1hor8 aci d box,

27. The

pol ype

ECD short acid box chinera conprises

SEQ | D NGs:
aci d sequence of SEQ ID NO 101.

t he FGFR4

sel ected from SEQ
wherein the FGFR4

102 to 104,

ECD shor

L1BRI(@5-De)X CN
ID NOs: 108 t
ECD aci dic rgdt

| FEBAGEYRO

and an FGFR3 short acid bexy/usaooloszres of t he
i de of claim26, wherein the FGFR4

am no aci d sequence selected from

RELSC Ny
®vldd EPK%KTH'Eher@AmemepdeFmbp cI a| m
JiPEPTIML R TREVTSVER VEHE

i n place of an FGFR4 short acid box having an am no
28. The pol yp eptlde of cI aim 25, wherein

i

REENBEDWIYEPRYERL | | box
pol ypept i de chAET%FRﬁ’F@QNSWEY%T HI"‘ELH@D"‘F?WYIEWW ong acid

variant. |30. The
box variant conprilses a vari ant ﬁﬁ}(} B L ﬁ;ﬁf [¥ased
nunber of [acidic gm no acid regi u@ﬁmkgh Nﬁp@g @@E >§T(5K%Eﬁslp&@ to the
FGFR4 wi | d-type-lgngacid box. [ 31 The polypeptide of claim 30 wherein at
| east two|nons@ci dircrrRa@sD siies Vir=hsaEvihe pl:mngl ebsboxarab ﬁvlnecdé@i% ECD are
each i ndependent |y @Elﬂé@é@mw t|RGEIVYEEF T ROCAHAGRVRGUCRAGRBEGSF ePEPEGRTLE U ( E)
and Asp (D). 32. | RPN pept i|d@ROTIEIAAHTLI TSDAKN BYSEPPPLRP IPSéé%FtKE?Ihree
non-aci di ¢ residugs within the Iﬁﬁ Her Rﬁﬁ Kt E 1ch
i ndependent |y repllaced with an C@Nﬁl\gg and Asp
(D). 33.|The pol ypeptide of cI ﬂdf[@lygbp@t p}l@ﬁﬁ}h—}ﬂ/Oﬁjﬁ;gMﬂD@.Cl dic
residues within the long acid tmmKMDﬁ@mmmﬂmammendent |y
replaced with an gcidi c resi dug EeFEShED TF¥om G u (E) and Asp (D). |34. The
pol ypepti ¢de ot crai m dJ.b Wn}e{rel n_at_t east one acidic resGlQaung 5 |Ens brt ed
vetveen aft ndhor d9 ARG 01 ﬁfé@ﬁ L T e
pol ypepti gde of cl g dpes aieni bet ween
am no aci ¢is 103 ar 104 of SEQ M@@APY W RS@E; B6wp &mvmym@ﬁ ¢ of
cl aim 31, [wherei n|the nunber of] mecidiieps esiudasici crrLhsHERR4ESwwRgp a¢i d box
is at | east seven.| 37. The pol|\REEHGLUEN &YCTRENYE GWLEWReHImQAGLPAN FGFR4 ECD
residues 104 to 114 (SEQ | D NO| TEA%ESH YFeLF %R:“@dp $i dues
106 to 117 (SEQ ID NO 149); g heon 7 }“%AE’%%Q 1D NO
145) are yeplaced|w th FGFRL E(Iégg, M 5@ Nevxa50) ;
FGFR4 ECD|residueg 104 to 110 (|S=@d Aﬁ%@ﬁgg@rﬁvmemveﬁvmdDWLfG-Rl ECD

GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSRD

ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP

VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS

VMHEALHNHYTQKSLSLSPGK

170 Fc ESKYGPPCPP CPAPEFLGGP SVFLFPPKPK DTLMISRTPE

VTCVVVDVSQ EDPEVQFNWY VDGVEVHNAK TKPREEQFNS

TYRVVSVLTV LHQDWLNGKE YKCKVSNKGL PSSIEKTISK

AKGQPREPQV YTLPPSQEEM TEKNQVSLTCL VKGFYPSDIA

VEWESNGQPE NNYKTTPPVL DSDGSFFLYS RLTVDKSRWQ

EGNVFSCSVM HEALHNHYTQ KSLSLSLGK

171 Fc ERKSSVECPP CPAPPVAGPS VFLFPPKPKD TLMISRTPEV

TCVVVDVSHE DPEVQFNWYV DGVEVHNAKT KPREEQFNST

FRVVSVLTVV HQDWLNGKEY KCKVSNKGLP APIEKTISKT

KGQPREPQVY TLPPSREEMT KNQVSLTCLV KGFYPSDIAV

EWESNGQPEN NYKTTPPMLD SDGSFFLYSK LTVDKSRWQQ

GNVFSCSVMH EALHNHYTQK SLSLSPGK

172

FGFR1 ECD A14

VOSINWLRDG
CVTSSPSGSD
TDNTKPNPVA
TPNPTLRWLK
SDKGNYTCIV
ANKTVALGSN
DNLPYVQILK
AGNSIGLSHH

VQLAESNRTR
TTYFSVNVSD
PYWTSPEKME
NGKEFKPDHR
ENEYGSINHT
VEFMCKVYSD
TAGVNTTDKE
SAWLTVLEAL

ITGEEVEVQD
ALPSSEDDDD
KKLHAVPAAK
IGGYKVRYAT
YQLDVVERSP
PQPHIQWLKH
MEVLHLRNVS

RPSPTLPEQ AQPWGAPVEV ESFLVHPGDL LQLRCRLRDD

SVPADSGLYA
DDDSSSEEKE
TVKFKCPSSG
WSIIMDSVVP
HRPILQAGLP
TEVNGSKIGP
FEDAGEYTCL

173

FGFR1 ECD w/ signal
peptide

MWSWKCLLFW
ESFLVHPGDL

AVIVTATLCT
LQLRCRLRDD

A RPSPTLPEQ AQPWGAPVEV

VQSINWLRDG

VQLAESNRTR




97 residues 105-113 (SEQ ID NO 151); FCFR4 ECD residues 113 to 116
(SEQ ID NO 147) are replaced with FGFRL ECD residues 116-119 (SEQ I D NO
152); or WO 2010AGFR4 ECD residues 109 to 113 (SEQ | D NO pt#8)S2¢mwmsz7epl aced
with FGFRL ECD residues 112-116 (SEQ b? NO 153). 38. The polypeptide of
claim?29, wherein the FGFR4 ECD | ong atid box variant conprises an am no
aci d sequence selected fromSEQ ID NGs: 111 to 119. 39. An FGFR4 ECD

fusi on nol ecul e conprising a polypeptide of any of clains 1 to 38 and a
fusion paftner. 40. The FG-RATEGEEEvESIO BVIADE@RHT &/TespseERi Ty nvagIer ei n t he
fusion paftner isjselected fromaEesseabipupnosssensd Teory=diehy |rewesegkmeco| . 41.
The FGFR4| ECD fusi on nol ecul e ()KWPMMMW@WNPT@WMW@EFKBWH ner is
Fe. 42. An FGFR4|ECD fusion nnF@@ﬁWE“Ebﬂgié %ﬁﬂﬁﬁFﬁﬁﬁﬁﬁﬂﬁl@ﬁhunnce

sel ected from SEQ|I D NOs: 35 t( Pgﬁ “fﬁ%ﬁg W/ GFR4 ECD
fusion nol ecul e conprising an & ﬁQ{L@wdeﬁgg&q@geAGﬁg &che Q I D NGs:
86 to 88,| 124 to 140, 143, 144 ) cardhvittd. rvi44. An FGFR4 ECD fu5|on npl ecul e
conpri si ng—a—pot-ypepti-tde—ant—afust-onr—parthers—wheretn—thepelypeptd de

conprises the am no acid sequence of SEQ ID NGO 35. 45. The FGFR4 ECD
fusion nol ecule of claim44, wherein the fusion partner is an Fe. 46. The
FGFR4 ECD fusion nol ecul e of claim45, wherein the FGFR4 ECD fusi on

nol ecul e has an am no acid sequence of SEQ ID NO 86. 47. A pharmaceuti cal
conposition conprising the polypeptide of any of clainms 1, 2, 3, 6, 7, 10,
11, 20, 21, 24, 25, 28, 29, and 38, and a pharnmaceutically acceptable
carrier. 48. A pharnmaceutical conposition conprising the FGFR4 ECD f usi on
nol ecul e of claim39. 49. A pharnaceutical conposition conprising the
FGFR4 ECD fusion nol ecule of claim42 or claim43. 50. A polynucleotide
conprising a nucleic acid sequence that encodes the pol ypeptide of any of
clains 1 to 38 or the FGFR4 ECD fusion nol ecule of any of clains 42 to 46.



51. A nmethod of treating an angi ogenic disorder in a patient conprising
adm ni st e\ﬁb(r}gmgoq 1t9§e patient the pharnaceutical conposi ?b’i‘ﬂls%mﬁ)lsﬁbin 47.

52. A netho treating an angi ogenic disorder in a patient conprising
adm nistering to the patient the pharnggeutical conposition of claim48.

98 53. A nethod of treating an angi ogenic disorder in a patient conprising
adm nistering to the patient the pharnmaceutical conposition of claim49.

54. A nethod of treating cancer in a patient conprising admnistering to
the patient the pharmaceuti cal corrpos:ime of claim47. 55. A nethod of
treating cancer in a patient.co i ster.i atient the
phar maceut f-cal® @8%%‘#93?1"‘6?“ éﬁw “&kg?fﬁ?‘ﬂg%% cp‘é’é# %9 cancer in
a patient ggppising adnministering to the patient the pharmaceutical
conposition of claim49. 57, The nethod of claim54, wherein the cancer is

sel ect ed f2om Bisinetypeptidesy Clal”& ﬁgWh%?IEQ?t GERAE Y geifligresionmiisids an g The

met hod of GERRIEEP actiefegioll chitr£ancer is sel ected fromcolon, liver, lung,
br east, and prostate cancers. 59. The nethod of cl ai m 56, wherein the

cancer is 8el eEhegqplyipepiidecdicloim 2| whkapin thWRW‘élaﬁldwa‘%O‘b?lﬁ@f’@t‘%”bancers
60. A net hP&FﬁE Peﬁ{ wanﬁgc&_rﬁé .degeneration in a patient conprising
he p

adm ni steri ng to patient har maceuti cal conposition of claim47.
61. A net héd ofhepobaeptidy afakirh &y whireje ther BEGFRAECH DY -Balinksschigsipr i si ng

adm nistering to t i,ent .t har f | ai m 48.
oo™ A et it § BRIt FRAPATRSAH b2 BRORARFGERI tllog) X T
adm ni st er iifligr,laad A BGPRB DAAD?2 tikier,[3h plav@eftié FGER4 Ddrmbﬁmlteiron of cl ai m 49.
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conpri si ngc@mmwﬂﬁzﬂﬁm@l@cx@fse@eﬂce@aect@d fr6th SBCBIDINOS: 22826128, @ndf3singiecpar t ner .
65. An isolated FGFR4 ECD fusion nol ecul e conpri si n97 an am no acid sequence

sel ect ed f pHan KR4 DL iR3linkgssefegted dromPfeQ [ NDsq 16 apdt 7457 66. An isol ated

FG-R4 ECD fusi o, 5@%&5 Eof RN %h&&n@ﬁbﬁ@FKWE@DIDh-BQ%HEﬁ%ﬁxM ected from
SEQ ID NCs: 86 to 88, 124 to 140, 143, 144, and 158.
comprises an amino acid sequence 'selected from SEQ ID NOs: 35 to 38.

7. The polypeptide of claim 2, wherein the FGFR4 ECD acidic region chimera is an
FGFR4 ECD exon 4 chimera.

8.  The polypeptide of claim 7, wherein the FGFR4 ECD exon 4 chimera comprises an
exon 4 selected from an FGFR1 exon 4, an FGFR2 exon 4, and an FGFR3 exon 4, in place
of the FGFR4 exon 4.

9.  The polypeptide of claim 8, wherein the FGFR4 ECD exon 4 chimera comprises an
amino acid sequence selected from SEQ ID NOs: 23, 92, 29, and 33, in place of an FGFR4
exon 4 selected from SEQ ID NOs: 18 and 19.

10. The polypeptide of claim 7, wherein the FGFR4 ECD exon 4 chimera comprises an
amino acid sequence selected from SEQ ID NOs: 39 to 42.

11. The polypeptide of claim 2, wherein the FGFR4 ECD acidic region chimera is an
FGFR4 ECD acid box chimera.

12. The polypeptide of claim 11, wherein the FGFR4 ECD acid box chimera comprises
an acid box selected from the FGFR1 acid box, the FGFR2 acid box, and the FGFR3 acid
box, in place of the FGFR4 acid box.

13. The polypeptide of claim 12, wherein the FGFR4 ECD acid box chimera comprises
an amino acid sequence selected from SEQ ID NOs: 24, 30, and 34 in place of the FGFR4
acid box having an amino acid sequence of SEQ ID NO: 20.



67. An isolated FGFR4 ECD fusion nol ecul e conprising a polypeptide and a
fusion partner, wherein the pol ypeptide conprises the am no acid seqguence
of SEQ | DVDI01036719868. The pol yp eptide of claim1, whereirmuseéve/oFERA
acidic region nutein conprises at |eas 5 one point nutation that inhibits
gl ycosylation. 69. The pol ypeptide of"tlaim68, wherein the at | east one
point mutation that inhibits 99 glycosylation is selected fromfrom NO1A,
N156A, N237A, N269A, N290A, and N301A. 70. The pol ypeptide of claim 68,

wherein thpy, F@HR% ﬁyge;did@ of@lginpm er?cﬁﬂh@@@?khmﬁﬁh%g&ﬂnéﬁb yence
sel ected from SE 121, and 168. /1. A pol ypepti de corrpr|5| ng

an FGFR2 E@}}Cé’&oalr%gl%%ﬁlwwdmwéﬂ?lzwm rsgpy,pa@pﬂGFd@ astd tixapgion 1,

wher ei n t hg REFREREGR d3ok 9dSor GFR2 ECD short acid box
chinmera. 73. The ggl ypept |ggloe g%“%al m ?dﬁﬂ\;\%é:?fe})l% the FGFR2 ECD short acid

box chi merk- cc??hﬁirpp eptide of elait 14, where@rha FERBA ECRraci ltmo@hlmerpbmpnseé at

Forre EOD T ALy SR3R el SpR TGS SEREEL i Ral o SF R st *ECo
:‘,\ESI dyest 1@82@@&%1@3{13@5(H@clld{3egcﬁwew$ﬁQ ID7SO: Zhe pol ypept i dg 21;“ (r:]IOa;(r:r} 52,
senglnge 0 'Sgg}e PE)FYREBH%E dalm? » WACISB! @%Eﬁ%ﬁﬁ@gﬁj arﬂff‘?"é‘l ‘?iﬁc‘F’é?ﬁgs ECD

aci di ¢ r eginanidrbok eégion sefeéted Tom mr@mpacﬁdi@x%g@ﬂl ahPGER2 dolieoRirépidd)e FGER3

ECD acidic re Ln is.an F R3 ECD short acid box chinera. 78. The
pol ypept i feda gbgl‘a’g‘guﬁflg?oxﬁm ‘qué?fﬁtﬁf@ £egid BOTeEIoAci d box chi nera

conprises @t |T*h@§515f)$lﬁldg @;ﬁﬂmﬁm%el%ﬂ tHe pGFRJl RCP REEoR{ chitherk nst:-g"e FGFR3
short acid box The tide of claim78, wherein FG-

resi dues I@MiR acidsegamep F#‘N@ ops BEQAP AN 56 s inplage qf@IﬁﬁFEGZBCIdeS| dues

105 to 11 f 4 wherein the
FGFR?,OECDBOS0 %?@ rgl(%vg@ggiaﬁ f:ilﬂol ar?é‘?%“‘é%ﬁ%?@%&’?%%{ Sgﬁ\@](y (ggc?d IEQs%quence of SEQ

| D NO 1238. The polypeptide of claim 11, wheremn the FGFR4 ECD acid box chimera comprises
an acid box selected from the FGFR1 acid box, the FGFR?2 acid box, and the FGFR3 acid
box, in place of an FGFR4 acid box region.
19.  The polypeptide of claim 18, wherein the FGFR4 ECD acid box chimera comprises
an amino acid sequence selected from SEQ ID NOs: 24, 30, and 34 in place of an FGFR4
acid box region having an amino acid sequence selected from SEQ ID NOs: 46 to 55.
20. The polypeptide of claim 11, wherein the FGFR4 ECD acid box chimera comprises
an amino acid sequence selected from SEQ ID NOs: 43 to 45 and 157.
21.  The polypeptide of claim 2, wherein the FGFR4 ECD acidic region chimera is an
FGFR4 ECD long acid box chimera.
22. The polypeptide of claim 21, wherein the FGFR4 ECD long acid box chimera
comprises a long acid box selected from an FGFR1 long acid box, an FGFR2 long acid
box, and an FGFR3 long acid box, in place of the FGFR4 long acid box.
23. The polypeptide of claim 22, wherein the FGFR4 long acid box chimera comprises
an amino acid sequence selected from SEQ ID NOQs: 98 to 100, in place of an FGFR4 long
acid box selected from SEQ ID NOs: 96 and 97.
24. The polypeptide of claim 21, wherein the FGFR4 long acid box chimera comprises
an amino acid sequence selected from SEQ ID NOs: 105 to 107.
25. The polypeptide of claim 2, wherein the FGFR4 ECD acidic region mutein is an
FGFR4 ECD short acid box chimera.
26. The polypeptide of claim 25, wherein the FGFR4 ECD short acid box chimera
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comprises a short acid box selected from an FGFR1 short acid box, an FGFR2 short acid
box, and an FGFR3 short acid box, in place of the FGFR4 short acid box.
27.  The polypeptide of claim 26, wherein the FGFR4 ECD short acid box chimera
comprises an amino acid sequence selected from SEQ ID NOs: 102 to 104, in place of an
FGFR4 short acid box having an amino acid sequence of SEQ ID NO: 101.
28. The polypeptide of claim 25, wherein the FGFR4 ECD short acid box chimera
comprises an amino acid sequence selected from SEQ ID NOs: 108 to 110.
29.  The polypeptide of claim 1, wherein the FGFR4 ECD acidic region mutein is an
FGFR4 ECD long acid box variant.
30.  The polypeptide of claim 29, wherein the FGFR4 ECD long acid box variant
comprises a variant of the FGFR4 ECD that has an increased number of acidic amino acid
residues in the long acid box relative to the FGFR4 wild-type long acid box.
31. The polypeptide of claim 30, wherein at least two non-acidic residues within the
long acid box of the FGFR4 ECD are each independently replaced with an acidic residue
selected from Glu (E) and Asp (D).
32. The polypeptide of claim 31, wherein at least three non-acidic residues within the
long acid box of the FGFR4 ECD are each independently replaced with an acidic residue
selected from Glu (E) and Asp (D).
33. The polypeptide of claim 31, wherein at least four non-acidic residues within the
long acid box of the FGFR4 ECD are each independently replaced with an acidic residue
selected from Glu (E) and Asp (D).
34. The polypeptide of claim 31, wherein at least one acidic residue is inserted between
amino acids 103 and 104 of SEQ ID NQOs: 1 and 2.
35. The polypeptide of claim 34, wherein two acidic residues are inserted between
amino acids 103 and 104 of SEQ ID NOs: 1 and 2.
36. The polypeptide of claim 31, wherein the number of acidic residues in the FGFR4
long acid box is at least seven.
37. The polypeptide of claim 31, wherein:

FGFR4 ECD residues 104 to 114 (SEQ ID NO: 145) are replaced with FGFR1 ECD
residues 106 to 117 (SEQ ID NO: 149);

FGFR4 ECD residues 104 to 114 (SEQ ID NO: 145) are replaced with FGFR1 ECD
residues 107 to 117 (SEQ ID NO: 150);

FGFR4 ECD residues 104 to 110 (SEQ ID NO: 146) are replaced with FGFR1 ECD
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residues 105-113 (SEQ ID NO: 151);

FGFR4 ECD residues 113 to 116 (SEQ ID NO: 147) are replaced with FGFR1 ECD
residues 116-119 (SEQ ID NO: 152); or

FGFR4 ECD residues 109 to 113 (SEQ ID NO: 148) are replaced with FGFR1 ECD
residues 112-116 (SEQ ID NO: 153).
38. The polypeptide of claim 29, wherein the FGFR4 ECD long acid box variant
comprises an amino acid sequence selected from SEQ ID NOs: 111 to 119.
39.  AnFGFR4 ECD fusion molecule comprising a polypeptide of any of claims 1 to 38
and a fusion partner.
40. The FGFR4 ECD fusion molecule of claim 39, wherein the fusion partner is selected
from Fc, albumin, and polyethylene glycol.
41. The FGFR4 ECD fusion molecule of claim 40, wherein the fusion partner is Fc.
42. An FGFR4 ECD fusion molecule comprising an amino acid sequence selected from
SEQ ID NOs: 35 to 45, 105 to 121, and 157.
43. An FGFR4 ECD fusion molecule comprising an amino acid sequence selected from
SEQ ID NOs: 86 to 88, 124 to 140, 143, 144, and 158.
44. An FGFR4 ECD fusion molecule comprising a polypeptide and a fusion partner,
wherein the polypeptide comprises the amino acid sequence of SEQ ID NO: 35.
45. The FGFR4 ECD fusion molecule of claim 44, wherein the fusion partner is an Fc.
46. The FGFR4 ECD fusion molecule of claim 45, wherein the FGFR4 ECD fusion
molecule has an amino acid sequence of SEQ ID NO: 86.
47. A pharmaceutical composition comprising the polypeptide of any of claims 1, 2, 3,
6,7, 10, 11, 20, 21, 24, 25, 28, 29, and 38, and a pharmaceutically acceptable carrier.
48. A pharmaceutical composition comprising the FGFR4 ECD fusion molecule of
claim 39.
49. A pharmaceutical composition comprising the FGFR4 ECD fusion molecule of
claim 42 or claim 43.
50. A polynucleotide comprising a nucleic acid sequence that encodes the polypeptide
of any of claims 1 to 38 or the FGFR4 ECD fusion molecule of any of claims 42 to 46.
51. A method of treating an angiogenic disorder in a patient comprising administering to
the patient the pharmaceutical composition of claim 47.
52. A method of treating an angiogenic disorder in a patient comprising administering to

the patient the pharmaceuntical composition of claim 48.
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53. A method of treating an angiogenic disorder in a patient comprising administering to
the patient the pharmaceutical composition of claim 49.

54. A method of treating cancer in a patient comprising administering to the patient the
pharmaceutical composition of claim 47.

55. A method of treating cancer in a patient comprising administering to the patient the
pharmaceutical composition of claim 48.

56. A method of treating cancer in a patient comprising administering to the patient the
pharmaceutical composition of claim 49.

57.  The method of claim 54, wherein the cancer is selected from colon, liver, lung,
breast, and prostate cancers.

58.  The method of claim 55, wherein the cancer is selected from colon, liver, lung,
breast, and prostate cancers.

59. The method of claim 56, wherein the cancer is selected from colon, liver, lung,
breast, and prostate cancers.

60. A method of treating macular degeneration in a patient comprising administering to
the patient the pharmaceutical composition of claim 47.

61. A method of treating macular degeneration in a patient comprising administering to
the patient the pharmaceutical composition of claim 48.

62. A method of treating macular degeneration in a patient comprising administering to
the patient the pharmaceutical composition of claim 49.

63. Anisolated polypeptide comprising an FGFR4 extracellular domain (ECD) acidic
region chimera.

64. Anisolated FGFR4 ECD fusion molecule comprising a polypeptide of any one of
claims 1 to 38 and a fusion partner.

65. Anisolated FGFR4 ECD fusion molecule comprising an amino acid sequence
selected from SEQ ID NOs: 35 to 45, 105 to 121, and 157.

66. An isolated FGFR4 ECD fusion molecule comprising an amino acid sequence
selected from SEQ ID NOs: 86 to 88, 124 to 140, 143, 144, and 158.

67. Anisolated FGFR4 ECD fusion molecule comprising a polypeptide and a fusion
partner, wherein the polypeptide comprises the amino acid sequence of SEQ ID NO: 35.
68. The polypeptide of claim 1, wherein the FGFR4 acidic region mutein comprises at
least one point mutation that inhibits glycosylation.

69. The polypeptide of claim 68, wherein the at least one point mutation that inhibits
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glycosylation is selected from from N91A, N156A, N237A, N269A, N290A, and N301A.
70. The polypeptide of claim 68, wherein the FGFR4 acidic region mutein comprises an
amino acid sequence selected from SEQ ID NOs: 120, 121, and 168.

71. A polypeptide comprising an FGFR2 ECD acidic region mutein.

72.  The polypeptide of claim 71, wherein the FGFR2 ECD acidic region mutein is an
FGFR2 ECD short acid box chimera.

73. The polypeptide of claim 72, wherein the FGFR2 ECD short acid box chimera
comprises at least the FGFR1 short acid box in place of at least the FGFR2 short acid box.
74. The polypeptide of claim 73, wherein FGFR2 ECD residues 111 to 118 (SEQ ID
NO: 155) are replaced with FGFR1 ECD residues 105 to 112 (SEQ ID NO: 154).

75. The polypeptide of claim 72, wherein the FGFR2 ECD short acid box chimera
comprises the amino acid sequence of SEQ ID NO: 122.

76. A polypeptide comprising an FGFR3 ECD acidic region mutein.

77. The polypeptide of claim 76, wherein the FGFR3 ECD acidic region mutein is an
FGFR3 ECD short acid box chimera.

78. The polypeptide of claim 77, wherein the FGFR3 ECD short acid box chimera
comprises at least the FGFR1 short acid box in place of at least the FGFR3 short acid box.
79. The polypeptide of claim 78, wherein FGFR3 ECD residues 110 to 117 (SEQ ID
NO: 156) are replaced with FGFR1 ECD residues 105 to 112 (SEQ ID NO: 154).

80. The polypeptide of claim 77, wherein the FGFR3 ECD short acid box chimera
comprises the amino acid sequence of SEQ ID NO: 123.



