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specificity. All FGFRs tested so far bind FG--1
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is an object of the present invention to provide
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5 specificity which retain biological activity.
Specifically, FG--9 variants conprising nutations in
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FGFR3 whil e increasing activity for FGFR1L, and to a

| esser extent towards FGFR2. Another currently nore
preferred enbodi nent of the present invention provides
a variant of FG--2, denoted herein FG-2(3,5Q -N111X,
haV| ng SEQ I D NO 4 wherein alanine 3 and serine 5

‘blace y ytam ne, and asparagi ne 111 is other
g‘l’.}lg‘r%p P’Hlﬂﬁ‘@h P@%@%&E prepiigtipn mfakrdsin edll types
mokdidy Hﬁfiﬂre%yﬂé oBle@bIN) BrobAlifr ¢ n_gﬂ{ dstengc%flf ﬁaevu% anld in vivo.
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FGF-2 and, FGF-4 variants is
Vatas 3R eFikdiengted FEEE-BYL Br.diaving SEQIDNO My wherein X isitagtine

o o AR R0 Rg o AR Sy MG ot X

articul ar chond
“%%?(M&R}‘gﬁimﬁ:( ly.dHue repair, neural tissue
survival and repair and neovascul ari zation.




15 According to the principles of the present

invention it is now disclosed that through

i ntroduction of a single am no acid substitution

within the 08-09 | oop, an FGF pol ypepti de nay under go
interconversion froma mtogen to a differentiation
factor, el grom differentiation factor to a

m t o§&HEPOTiadons S SQTEPEEP tip ape letipramiien asid code followed

varby &I&Nﬁmhafdeﬁgﬂaﬁng theirhing @ PsRBA Y ihe YSEaal Hrm of FGF-2 and the
erati.on and 2

sel 1§ 0
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th SR d t
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E%é?%u“ on |nt ) oop o)
whilg inergpring actifity S RGFRAt | des can
sim arI useg to achj eve interconversion of a
pr ol Vé‘??f? Bereped yphogimentiefithepresent imvengen pigwitlesra variant

anof Fc%z alenbitéd mmmmmmnat B SHQUTONS: 3P vl riih %ﬁlﬁﬁzﬁ@&h of

101 36 $hruralite FVy AL GRS (R shvecheyentaly skaotid aoiygy towards

poF@FR3 whitedgaeusing hainity DEFGRILT, Wal 1 @iedser Sl foRatds YekN2.
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applAnoter orrepntly 0Rt3BFE2edhantedinent ofibx Pesdne tvintioh @eRides a
f t rti
S hhntlo® FROY G6natl héx%ﬁheﬁﬂﬁ\%ﬂérﬂéﬁ '&n‘? LS gska@rll‘;? MO, wharein
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wherein X is an amno acl
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el i o 2-NL 11G
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( hinfi e @%%% RO R haripd 550 tRIBH R boere % & o appine
t ¥ pther

N} Wﬂb‘] orefar@ly R (arginine). A currently more preferred
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Is replaced by X. The currently preferred am no acid
substitution is X=Ay (G. 20 7) L55M FGF4- N1l i X ( SEQ
ID NO 12) having 152 as wherein 54 anino acids are
truncated fromthe N-term nus, the Lou (L) at position
55 is replaced by a Met (M and Asn (N) at position

162nibSdibRRY 2 ﬁﬁ%repéﬁt %ﬁvggﬁ%?gﬁ%%s%qué {&I X of r grgte%rgo?lgnsgg a

acid substitution 1s cer
var¥amiso apid d-tsaaiguy urpaibnaip pidiition it the \MD 60X/ BB Bom I Bhese
NOWaridies &5 QibiddheRn E{hREER d
prquéeratlon ang d|fferent%§?ﬁg% okﬁ F?qbﬁm?ﬂ H& %%md
aci ohthe L gﬁ*?ﬁ%mvaFFQﬁPS“H?%mﬁeﬁéﬂed hereln as

222&%%&3%@%%‘%6% G B R Abeail fspes i st ard

as F|G§‘Bé ptl‘dnnmchangf{dl aetidtyi towa ey the FGFRABAES SightRdicBbb R etivity
t he, Kzpeed for ligands specific for these
receptors preferably a |igand mhlch binds to -10 one

FGF ot subst
b|ngT%%£?ﬁ£mgPﬂﬁﬁéééfﬁgkﬁ%%%&ﬁ eC| i€ ﬁ¥$ﬁ%§%gﬂ%ma
|s°BEPE&F%W%%ﬂ%ﬁﬁ1h%ﬂméedbﬂmﬁw@MMﬁhﬁmsunface of a
specific tissue or organ. The targeting polypeptides
105r e e Posrptis piity of thesi nevel BGF-2 h‘}dcﬁ%fﬁ" yArientaisidtsclosed for

CORptHgRdr@al andNBXRAET BAFY secdp@rd, AinBludifd ﬁﬁﬁrﬂoa%ﬁte@ftot e
pr resent |nve€t|0n WwWer e fou to retain bi nd I ng

af FERITAOR §2€ Jees fiagiunp pealinge aptcplag, chgmivogyte wemais; piteegorosis,

r edueeld hedingpti@hentie diissiic Gepakd] Qb0Ell Gadue AGkivl tahd repair and

pr | riants usefu or targeting bioactive

NS NGriAL ful f b

agents I nc udlng pol ypepti des, peptides and analogs

and S Lffectivel riant
15 %/T%Eeégg?n etgt% %ﬁél 1 ffti:e rgsgzétrl}ulregtﬁ%n it %d&sg{c} au§1écalgh

foin giuciiorns 96 @i mlgie d@inovmuy substution wmoem r&tfoolomfan FGF

b' Paflchti® rﬁ@%ﬁer%@m%?éo{ﬁarsz&n‘ M%ﬁnmg% t§ Egﬁﬂiﬁ’epﬁ%m\{@ac&)r or

hera eutic effect is desire
CeloTR o, CHATTRAom 3t o 1omithgen - B ugeneqtest property of the novel

poirayiaﬁptvtrdﬂﬁﬁts vmanh a(ﬁxﬂﬁﬁ%ﬁ@&du&r APRIlRY iddRGhd! ?fo'i}&r hxg Rod
i ed biol ogical” acti Vi suc

%ﬂJ mﬁ {‘Fﬂ g‘fsd’gRWBFS Pheovatipws af ﬁh%ﬂre%@néwﬁamedbe used

r emerptaoasr in p&)ﬁ,l flor@iok ¥ coldbirA6&O0 db}ﬁ@vetaodehlkba e@fgét%@ pitiRftion
| SCl OSe

[ ntion it is now
ellOF ARl R itop Rt i of stk B o
gfthFWQQ lohgo&shewibbe riembels afsthd BEF (adfily opﬁcﬂw_e@&tﬁ!éyan similazly be
ise served. bi nding_site
LS s EARET 5 03 SRRl S
25 arredifigeniigtionofagier iitn a ploéifeotibefactoenber s of t he FGF

fam |y, provide . enhanced receptor subtype specificity
and Brvagtof nen-lupitingexsmples. ey B 24N | Krvarioispineladiog FERNS,520)-

P E ard BRI AD mithgeh$ thgﬂ\eﬁeq{aﬁ@ 1251 2% Ahl.gﬁa%mye ¥nel§iGF9

FGF .variants exhi bit reduced activit ot |

gr 8w Bt weet distlesed BRGT spglicstion ¥Q 04 7Ehbave now unexpectediy

C Gere st db RgluédditreredtBRET 6F MMidubir Eﬂdﬁ@ro@ﬁése@ﬁerélﬁ Wtoia fype
30 factar @g%l gartlcularly useful for targeting

bPEAER FOE 15 e B &elmiteser 830 & veak difropfiion 4o Those variant

Tramad:tecﬂhm‘aﬁ Farg-w 104G, thifing SHEND NOFR 4 A8 7-2GE9-MDA4X having

PR S AR P 5 i AL Hor




25 receptor and are nore receptor-sel ective than the

corresponding full length wild type growh factor. In
certain indications, including some skeletal and
proliferative diseases, it is advantageous to use

i nactive ligands for targeting in order to avoid

acy ﬁ%i,on of receptors where activation of said

re éiﬁ rE shepy to be 8 moe notat differsniizton Httet than PGB 0J @ide@rmined
t obpRamesagsbw®f the present invention said FGF
variants wherein the N and/or C 30 termni are

t r unCetrentlyguethrrddeaibolitb@nt i MRE6RHAnSN 0 NS iﬁ%ﬁm{‘&ﬁfpﬁ&ig%% nt
W h{ﬁlngmt gor ‘_ﬁ:o_iraal E %Fl?l\” de nol ecul es wi th reduced
bi ol 0gi cal activit v asBrHe gemapfolows goni st of FGFR or

: BTy oni st of.
* 11 S ek PN BT NG ARGy e o @ sk poicpt i

ani no TeRircd ¥ Kewhrrein¥ it anandat dodither thagl &50 TRObuRelts/ pheforred
R64AM Réidh achiBvbteht ). e RBAM EGF9 vari ant
was disclosed i n&38'§§%&%°%3qg@r’gp§%y<§t§?°f%é ¥ cation WO

02/ 3623 2GRs-N1InRs piBey ﬁfﬁb:zyﬁi‘jir?g”fss‘%%“ﬁ%fn%ﬁ .zﬂgmsiﬁ 111
bi ol ogi cal tiyi nd_i nproved bi ndi ng sgﬁjm |C|(frg/
t owar rﬁée“ﬁg?’y?;{?’e(%f’é‘g@r@)-i nvention relates to 5
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speci fiplacédry Aa€B3. A currently nore preferred vari ant

‘of the Fresent i nvention, having a 63 am no acid

t r unc &t FERZRAQ)-MhL LXSERITR N Gae) Iebvibg 1 85 45 vidfeirl AN St SeBre
I s depsied i 95 2, avi. | | 1 11.. The_ .
FGFO- E2]5%\;il ar i ‘giﬁ{@ﬂum@%ﬁs%%o@%% P}éﬁﬁ‘%‘oﬁg ?13 F’?}%fe!ﬂ\’%&p‘g]i‘eéﬂ? Xis

10 ap{t FEEP g othes Bay Avy The awreplymefeant antifio ki sstitution is
havi ngld.rd aead-lip(@D: A7) (rgcti vity. The present
i nvention discloses ‘unexpected additional benefici al

pr opeft FEE(HSQILNE 1 6@ 2 N‘(ﬁi)ih@ﬂﬁ% %%Fﬁ?gihfnilg%:%%’yanﬁ%ﬁ are
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conpr P S BYREBS Bpink 178 gt o i fon R miom

maj oris EPleRdiy % iThecurksilyofrefbiel anbhceeid sebstitiibiie X=6G@H O
in co,/nj unction with a truncation of the N and/or C
t er mi AL MAFGHHNY I ESBQ 0B 1D devinn | Rowmorishieigsd anibd &ids

I nvenird @ihcabtd B6h e N-REKiRGE, BE i ne: .,
rece%r %)& t to.anot her ¢ E‘gg%g'}g %)ll}]%%:;dl%geﬁﬁg&obgsﬁ%Et
for rédéptom @‘ﬁé&?‘ﬂhen 167 e aeplasedlpy cuff¢ndly proffred pmiho
FG- eidisebatituliabis 3rbanegd specificity for one receptor
subtype 20 conpared to the corresponding wild type
paridditiongly, chtpirctecinna disslgset e POT QfysiBhedl WoaRds¥id Ye now

g1 >Ta ] least. ane receptar subtype while

r et al Ecleﬁeg %ﬁ%%ealgtslgl\gffhtvﬁ%y l%déﬂ”ﬁg E’ifﬁf@ﬁti'% differentigtion of cells.
r e aptingracis shqugmes of ihevarinninaa dedteahbreia ut pHewHI i t s
reduced biological activity while maintaining high

r eceft SLAAEFGHP (SEQ MhNG:8hon- 1 i miting exanple it is
possi.pl imnish the biological activity resulting
25 ng%?‘E{é%"gA%W%@E%Dm whi | e retaining binding
to 2T ably the binding to FGFR3 is a high
af g:ﬁ%"?@s %fit%cg{(%rg“’ %‘/’F? ¥ FERIE RS d5 P tein cgreersi spised the

Vismet nepd it digaols ypebiie firi tiedé Rgeris; idtéRably § 1iBarddivilfioh binds to
affinity binding with no bi_gjogical activity. '
Preferably the nmutation results in a substitution of.
tryptophan 144 (W.44) of the [ 38-



[39 I oop as nunbered according to wild type parent
FG~-9, or an amno acid in the 30 corresponding
position of the (38-(39 |oop of an FG-. Mire

preferably the mutation is in the (38-(39 | oop of

FGF-2, FGF-4 or FG--9. Here we discl ose increased
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ue But the affinity to the receptor is
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o Rt Trhudt i W0 o SRRk weliroied BF Yoent iy rgfoced
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| R St f er rises
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pBALeabRuct Lin i iR pelithutiu ot 1 svernierot KFRox
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to dimnish binding to FGFRL whil e retaining high
affinity binding to FGFR3 ahd a | esser affinity to
FGFR2. Furthernore, truncations reduce biol ogical
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variants are



-13 denoted herein R64M FG-9- N143X, and F9-2- N143X,
havi ng SEQ 1D NCS: 14 and 15, respectively, wherein X
is other than asparagine (N) and nore preferably
serine (S). Further preferred variants conprise
anal ogous pol ypeptides of FG-2, in particular
variants conprising the 120 as core domain and

t r kAT R Grasning adybNHerires Nuncatioh, G- deSoted hertin R64M-FGF9, having
CUSE{?@F)'NO;% i REMATII VR wld aideliSP 1O gm%dm DCT patent
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0 I ghd niﬁlpror%cp BBt dpb!clm?@etowﬁ’rﬁ Sf 3 Gpe %&gﬂt %ﬁo relates to

%g %1?% a coval ent, con ate or chineric reco |nant
(f rebicial rPPetissnti "r MAGESvaganti serificaly fercuse @s a
a thigeing mol@uRgRRific fdHGFR3] Nk may be via a 10 direct
bond, including a peptide bond, and the bioactive

agemy cmyrtl;bmon pukftrexdivatidng of o plesent Byériib@ bainglh 69 amho acid

| P r@fﬂ%ﬁ% lﬁaé{rh o e an%%g Iag g 6 %g;a?nlilsn g'%r?c%iacgal %gc%fl?tgch %f:rsm FGF9-2,

10 0
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25
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é}ﬁt’m&l SEQIRINGdpt I[‘ht'eF@Fﬂall ogriant pepdisdend imtdpemimg PCT patent

{P ﬂ%g@étvgﬁgﬁggﬁfg%gl EEY antﬁ%%c‘l‘ rédfl ér?g(?ﬁ‘ aclmr&%f The

r é’é"éﬁﬁt dpventipnodisslases uoemebied adstitionalt benqrﬁs:;al ampam o, the FGF9-2
€ RéNATE Specii R AR as Jérg@ﬁfgyﬂ?ﬁechfy%&ﬁﬁcg{) | udi ng

tyrosi ne ki nase inhibitors, am no aclds and their
dernuah&mgﬁ»yﬁ@ﬁ&mﬁ%&mmhy$h$§mdQBB&BB&MHE%Q?mw&ﬁMﬂﬁémls
and éf g currently nost preferred
e O Fitncbing 8 Siteti oA r s rsum e inding st
c (oﬂ jhegedleulef to mec@ﬁ;an %ﬁuﬂ:@nﬁf wﬁﬁEQnﬁca\Mﬁl 411N kR0t ©-

a e _or pe .ana urrently preferred
rtr#ooglS rentof *rhe lﬁ %SEJESN‘“P t@n‘“]‘“‘é‘ tign gifoclsolindingef the
ugerfagt totoge receptordatot tmoe.erzmerafy pRoviHiEs BHsR \ﬁth'edébﬁf Hedific

agmg&g@kF@p e. Acurrently nmore preferred enbodi nment
of the present invention is a pharnmaceutica

C ONMPIRS prcbeRdd CREP Fykndnp glaﬁ%nﬁigcedaﬁa'g%}éﬁg) By’ fﬂ% tor subtype

covalent conju ate or cninmeric I Nan r|S|n
afemrrered 19 b Serfespondies vildotype parers iGR, éaya@em@smgrﬁm biolagival

rrmuviaﬁmmae@bﬁ b0t orRQBdptol REHHIVRE Rtatnd é’{éuq]gy Rofeq

8?@ ghoactlvelg ent_nmay bé a detecta
o Bfosi) Fotie reptos B e Tha cpeed analerile b st bisteisel

dwmgmpmhknmﬁﬂmmmgn@hﬁhqmawmmﬁude but are not
limted to those bioactive agents previously listed.In

onen@wmondintifing axample fir ie pewsivizdo dinithisld ilFB/ogidAB 2P fobBing

b t he .F arla el ect ed
PR Hok.d bR BOH G OBEne Wit ot B A Tty o
ab’-f\‘allg f“uF@ER-’C ispe pigh dﬁimibfrbnaln@ Wil rﬁﬁceﬂlﬂidﬂ&@tdl Vactigt More

P P P PR bl R b ik o B e "

ag@aéfemﬁyaﬁlxﬁﬁit%ﬁ ésﬁmgs&%ﬂﬁ@%ﬂw ahGa4 QQP e -

@}Eﬁ%or an. analo t her eof resen
f 8 &hvdd depefratent BGF-Pegumaﬂnmg acid in the

amtrbspbﬁ(ﬁng(ﬁosﬂron HI&@BS‘—@ I oﬁﬁ(ﬁ'ﬁ‘t More Referhbly I h¥iation is
qée%g 5 nPg%% of t resent invention 1Is ﬁ
P Joopa P G{Fﬁ"e of KGER: (Hie pigadisoiese gn%rgas% receptor
aptcdiipitp ibg ta quiht ehioe il IEF-2edshilihd 3 #f anfino acid substitution in the
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nmut at ed receptor in diseases and disorders related to
FGFR A currently nore preferred 5 enbodi nent of the
present invention is the use of a variant of the
invention that acts as an antagoni st to reduce the
activity of a nutat ed FGFRS i n di seases and di sorders

r e|1&§pﬁjétmte9n E.@EB%M ﬂr%na? ﬁm{r o ncated at the N- or

t hanat ophori c dys asi a I've | Seases
i n& HAmRYs o fPtﬂrlUrVdeere@etw blelaglealﬁd:rmy {sT@Byeddfut thi effinity to

bl addede mbrseaﬁranmgﬁﬁﬁrﬁeaed nul tiple nmyel oma. 10
Current y nost preferred enbodi nents in accordance to

t he iAveatingaf os® Hﬁ{*dnﬂj( st M@féiréﬂémﬁo@ihﬁt of thg eséift qnventron

8%%gcoher in _as.fol %
5 o CE 3 oo dn A byt G whiro 164 G 160 i pelaced wit
i noth&Tamimpl acdatesldubs\:ﬁ@)wﬂ:ﬂﬁﬁﬁ%éiﬁor &&M%&%—&m\ﬂaﬂ@ﬁdz’m C-

Sk Rnink 14 at I on
(15Eam no&lgcr r om ‘T%HG 'EE ? lé’mﬁc% A(Ft@m(rﬁﬁeptﬁf aﬂim“’
pobitroflustion af gh‘fcnterae pasitiod IMWGMamme%xﬂM@ﬁ |F&(E‘Rd, vilifte

Mefe ; tion 144 of
par i RHPSIER ot SRy kP St e
ser°eer addifiprgin crspily rpseferd) emwnglE(nR)thc REAMFGF9 ovariflt Ufirther

117 F 5 IST O
SO S0 M ot
ap

Vg PRQ NDNNH; Fmmin Tipdg4 me@s@uw MﬂlXaI(HSE@GlﬂDeszdues
I\IGn&lB iRt f

oy o AR oy 0 R, S (V9 5 G o

o P F FRpding s FHER Gl g g i oighokte FGRRS amt

15 a Itas’semafﬁmltyom EGFRJZST&% R&iad) ﬂ?mtg Esuﬁbédlhﬁorg‘gmaﬁ %Eﬁ%ﬂﬁﬁ high
e W

Orr epf%lg'e F i ﬂ%fe'fl e?'f?ﬁl\ﬁ ract o 4 En i‘lﬁ‘* F9'W144R
WM—EGE@-&(MW&MRW—E@@ wi148GF-9 is other than Tip
(W, wherein the currently preferred amno acid

b 2 t R
su SAbdokHiﬂgoﬁ S (ﬁﬁiﬁeﬁﬁl I\/cl-%% R 1r i f“(‘%&(‘j"ﬁb@é‘%ﬁg’; gi)the Present

hg%?‘feﬁﬁf’“l% f(fégl%?t Yerigntt frghes a?mrmem V6134 saipstiteiora Gihtksvafism ris

20 t hieu&wenmlﬂ w&F9-Lhe1AKg névRle GHo H?ﬁrlot h9 "121%0% 7 x%ﬁaﬁ‘r"ﬁlrﬂm
: arent FG--9 replaced by Me an erern
OBEES A piporags: GO IeE: Jaé4, saiepeauaRaicporiGon

otoﬁ:@r FGR s Sﬁﬁdﬁﬁﬁﬁ(ﬁ)\mﬂﬁﬁlgﬁﬁfcbﬁ r@a‘icﬁﬁ@iﬁél@&ﬂg g@rnof 1§)uterd] W Rycine
avin aa
30 b QA i e 40 o SRR i ), it
t h@ammg higRp{fmily hioding todGFRS aad a {ekher Emﬁltlg b mﬂzf :pl gﬁ@e Variants,
a trungat.ion ami no
2 acr P‘gdr%hh t% %?O%Egl{er mbna&ghgf‘ eePtps, Altinits)are, enﬂ%‘% harpig HGFO-
1 inb%q, HEF2 VAl MR pEGESeR-Bi1 44 F Gl TERoepivadss] with a

termnation 5 signal and wherein X at position 143 of
FGRAgether aspeRienf therayenfigrrprowiles aamlebtitioncof apotbdreesidob yn the ps-

(59 Joof, tfelyd h¥inB aeﬁ e&,rc%r?t 6 ngﬁﬁr L 1£§‘§Asﬁf ?vgqe,)

gﬁgtlonlsanet od_to tar |ve
Bt 9 the epyivalenf pesitipagn aﬂﬂdf Eﬁ@an@h ahothea awmraemt tesidue

30 nﬁtﬁdﬁgﬁfw hét@ilited to serine, to diminish binding to FGFR1 while retaining high
affinity binding to FGFR3 and a lesser affinity 1o FGFR2. Furthermore, trancations
reduce biological activity and retain binding capacity of the FGF. These variants are
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enbodi nent a conposition conprising an FGF conpl ex
nol ecul e conprising a 10 coval ent conjugate or
chimeric reconbi nant conprising an FG- variant |inked
to a bioactive agent is admnistered to a patient in
need thereof, In a currently nost preferred

n‘%ﬂgl ment the co rrEOS| tion conprises an
BOY-BEFEREE X0 andifR AN 143K hayingtSEQEDANOS: 14 and 15,

pe @éspdﬂvélﬁ &}h@ﬁm@b Is/SRlefchiH asﬁzﬁ'&[ﬁnﬂéw &ind 1ond %Eﬁﬁ%lsgnne (8).

preferred enbodi ment of the present invention

met hmﬂteopneme agiants bomprive aﬁil up{)oé%gﬁ%@f oﬁl!;@i"@ Nin i Rlar

bonﬁ1 treati \
phar mac |p care ¢ 8%8?? Wpﬁ”fiﬁq‘?@a“ﬁ“%i‘f\ﬁé’lﬂbﬂ‘? N- and C-
Scofrgipit e or chinmeric reconbl nant FGF conpl ex

nol ecul e conprising an FGF variant linked to a

bi oaftruyently peeferredfembpdimpnt of Greppréssit rigveation prowdes a compasmon

phﬁé’eﬂﬂ@cﬁlﬂﬁg&%al:%e%ﬁ&%qg gﬁ}ncqﬂag célﬂetﬂgue rl er eﬂ% ore

stabili zer. currently nore pre e T e

t the%ﬁ%FIH%ﬂdﬂw’@h EOMIPEIsQs aghpvaking soninghie we chimbde zﬁ@%:mnt (fusion

Vv apiofit) chf rBﬁ&Mh [T ¢

b &;c“i“ S 1o G tVpe e Frtes SSlE BT b i
%@u Repiide P&fbéﬂ%h%@oqcbvmenta@méea degectabledabel,

| nmbx:@ﬂru , & PRarknSdeuivany adive |

et PR s fufind e Wb e

t o™ BE% raﬁ 38 pwed tonpepédgs andapantide ianalpasd é’erﬁdemlmeﬁcs

CNigbpepfdes Afotatas, ppirotelfs, gBrtopRsidihsy Sati fggu%éaﬁ:%))dés%r%ﬁubody

p o] actjve variant thereo 25 The am no
agfll)EI gts u{gﬁe €5 B d 8§?rr @Wﬁ@"ep?rgtf”é‘f”raé’@m@ eRZ ST espenzymes,

5 noineog eslublfom [iiveldhg Ityyosiﬂ&e kinodey Ritibite:Q} iagfnoS %ﬁﬂ@ Nn@ Stheir

i 16) FEGFO-
o R AR B 8 o S mri i ng

SEQIJID NG | ecul e. or
abl e célle ﬂ\%/{g??é\t/ef%feﬁ%?teegl %%éta ° po pogﬁm% e (- n‘f?élpem o

3603}?58 %%E?F%&ﬁg@nvxi@ﬂ%@{v@wu@cmomaemae ion gepaitle
| eddlbg. 157 as conprising a CNP(1-22) nolecule or a
stabl e derivative thereof, linked to SEQID NG 16 via

20 a pdlqapaplylpthfeﬂeﬂﬁkﬁﬁdnncnl of tht pﬂe&ni iAveaBor i Q%%S AhRRE LA o
C e CO rises an varil an avi ng

MN% % i‘g%‘e g" plate fy ahnoymal Ggfmégfé errepdly @r%arpferrg

_ t [sEbediment of thalpre@fmtrpmmm lse:rphmhﬁceﬁncal edrhpodiibn EHIPRAL BY an

kel 04k S AP ST S5O L o

p&FAsk Brked do huhmemvesagm Hes lilomey lba elna diect bencmﬂéluﬁmé a

%5 HeRD bl B Ui iR 15 b & RS 8 om0
aéﬂ"}'ila“&%“célllf e ?%@ONIQ @difignestic caumpoemk Ahese inchide, but are not

Chin&éd‘ﬂm fHose Gﬁﬁﬂﬁ%] @ Qéntsvb@m@usﬂpiﬁ&f 1% Clnld ecu{-rl-':n yetrnos% fprx%‘erre%

o aci & ynucl eot"de sequences
ﬁamtnaalt 982 ok SiPlosiy bane o FOT Gl ssstboted from

hEﬁ@ﬂFGFa&) frarboyvand 40 bl
30 NQ 18) 1 )1~ B, N 1G DNAVE %’EF‘!D ]r\b T%}k% 082 th nother
F% % glggé )(" T variant is selected from R64M-FGF9~

' W144G or FGFQ-Z-W144G and the bmactwe agent is selected from C-type natriuretic
peptide (CNP) or an analog thereof,
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21) FGF2(3,5Q-N111X DNA (SEQ I DNG 21). 22)
FGF2(3,5Q-N111G DNA (SEQ ID NGO 22). 15 23)
FGF4-N111X DNA (SEQ I D NO 23) 24) L55M FGF4-NI 65X DNA
(SEQ I D NO. 24). 25) R64M FGF9 DNA ( SEQ I D NO 25)

di scl osed in PCT application V\D 02/ 36732. 26)

o > ° 1‘ activity o
(SEB"I“F%%%‘%%% YRR MR booh Do Ehabie Dby of o
Brgepse) A Wmqumbmm@ SE@B piSseNOn&Byion is the

29 hseRG4MaH
FG)E9 éﬁNM%%(%fD% é@%&g %%093% Qn Ié%% %)Etetﬁ’dé‘g’% fufhie activity of a
14012 p?cfptgl’zl)ﬂ df5Rpsey @E@Spl[gemlq;edﬂ}) FGER) A currently more proferred

5 CNetplioddgnt 65368 prseid thdartibNA tHeDsbbd Lttt 3Lne ﬁﬁerﬁﬁ;ﬁ BafichSs

to oncatél cur t ef erred_enbodi nent of resent

i nVeh omsé ﬁﬁﬁc,entﬁ% BV &f 2 uHHes FElRh i @ﬁﬁﬁquﬁlﬁ isgrglers

anrcmtduwé?amg; mcnndmg achbndr@aaia, ﬂlﬁﬁtdpﬁéricad% las'ibaéﬂd RebLREdve
AR Vbl e o BHPLITISE b S0 SE6SBHEL B s

nomélhpk@iyelomd errbodl ment of the present invention the
variants having SEQ ID NCS: 1-7 are fornmulated to

10 b1 ovFereengly aravhpreferd erbadompiysin apwnlancgsie fthel invdntion comprising

pf@ﬁ@ﬁt'f&ﬁs%ﬁ@ﬁ%'d@ﬁo%'h@@m anEfi‘lb&ls or regeneration of
endochondr al -bone, i ntrame anous bone, articular

car ti0) RGRI-FEPY NBEQUBNESA®. ARtLeichSlof HEE Bl TSP EISSS
5 and.f not i r_accel erating neovascul ari zati on
in i n&%‘gé?%&’ﬁ%“‘%%&’%ﬁ bums, cuts, lacerations, bed
b L t ts
50 AR SHaB 350 350 Tyl heel S PaLiel P

15 s keI etmino agids \fremathe Nf'aammhsathetmg SREat RCHEOK 81 BY tHeOvleiype

' f ti
o1 pr Eronor ooy MO8 i X i ¥ el T
r epal PaIWﬁIF@'&: -¢ 5miher dhes Tadehmsitmre pEfdrablyasefratei doin Glycine
t her appuhisQRY, Wi 39 oG g8 | ve amount of a

phar neceuti cal conposi ti on in conbination with a
mat N2)FGIvV (8EQ IHNe0:MB! TheXsefiicd st @ Vbt hes Rk disclosed in

natural n mtiing exanple the matrix 1Is

0 i asn%c’pﬁ’?‘;érfgeﬁaq?n‘?ﬁ?‘???@ 3é?a32g|pum phosphat e nat r| X.
Thu ed to rorrote tissue
r eng?er a?l on and(%@oﬁoqﬁx Etaa‘?"f]}? U &3 gpépo
woundecidsefedng fig. N-tefmides airedngm Cat @ﬁﬁﬁdﬁeﬂ a&peaild ®fpe tphnt
pr esetr.b '}¥;ﬁ%& %g Ntk M.k Sﬁctru%‘g’zﬁidn to ﬂg aglmq a¢ids, from. the C-

phar maceut i‘cal Mposi ti ons CONpr|
var i afmimgrthe fPro (ﬁ’katmosmehtﬂ’l of ﬂnenﬂltma phdt B&}‘-SSEQaJ:eB with

25 NOS! 1tednfinktnGid %ﬁl@mﬁ“ﬁra@p&ﬁ%a%lﬂt h%{'._‘l%—)é i 8%1? ith%r} 'grp

30

di seases and | sor ers assoc
The t¥er BpERite ety pyefoted spinsacid ovlstitution is arlectod frcm Gly

di scl(qg,esdggg VeGSR voI ving both normal and
abnor nal recept ors including 20 but not linmted

to B@nﬁm&iaﬁmmsﬁe(ss@ DeNodis) avist 14394 whth ¥ &Gfathof of 63

AChongnr OOD 2a% fom the N-terminus, the Arg (R} at position 64 of the wild type
parent FGF-9 rep]aced by Met (M) and wherein X at position 143 of the wild type
parent FGF-9 is other than Asn (N) and more preferably Ser ).
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Hypochondr opl asi a, and osteoporosis and proliferative
di seases and di sorders. According to yet another
aspect of the present invention it is disclosed the
preferred variants having SEQ 1) NO 1-9 have i nproved
utility in the selective induction of proliferation
and g,l)";'fferenti ation of cells. The use of these

var i apt'SET-2-MHATE (3R 8P N6:19) havim5127pa wish eriruneation wD63 amino
{1 eat meidk ok 5 kobmindl GO LY AYatr el e UG 35055 or.
of thz)lpres t invention is a nmethod of pronoting or
accel er S?lf"‘i’?a M MRS Ay 3 g eatieR P18 giiamacids fmi the €-terminus, the

adm niPsé @) anghsition 2 INTHeSAld thpe paldBl IRALY LepfBld Wish 2 termination
5effectmll e agov@nt. % a gitﬁar maceut i cal conposition
conpr i S ng g "PEPh £t Pogifion Hi of HEE s ofher i Agh(MNinsid more
opt i opelfdryblnSergS)y i Xx-free or matri x device. The nmatrix
may 30 be synthetic or natural. In a non-limting
exan®leBmdn I ordbSa: | SR, Rrot el n.matrix ot a
cal.cl am phgs%r%ég&#gt&?@ 5& Q?hus t%?gt ENe ?ﬂ%’te%% g et
- be"RRSBYF dggntp fopasticalar pallsy tissuer enfboreamat ilon camehily @pad preforred
| nedbodicRgt 6 adokdpbAsi, ; | -18 BRI EF
1o DESCRI PTI ON OF THE FI RES%E rk%i E?fﬁ'_%“?Tgﬁgp‘*.l@%éﬂea b A
of CEEt GarRgte of ey Togembiant xBmprigig eth EGBretiit dinked e
adtidaviiveyrg€t isa@nrishdredtd Rpatieht 08 therby ﬂ]éjcugrghtg)’]{ﬁ}% ﬁr@t@n’ed
-métt_ﬂ% ni c tgctlvllfteja{i i nduced by the FG--2 variant,
FGEDp ety B poniposthio, cqmegies FRAINEEGEY WS o FIFE-2-W144G
Fiagdipeptide ahppptitk andldpehidict0g Qstjga@Ct i Vi ty . of the FGF-2
variant FGF2(3,50Q -N111G on GFR-transfect ed FDCP
cel Wscugsntly prafeatd enbodinehieqfalid esfia @Atk 2 QRothddi 16 oo
15 Shpws,d e M | Iyl i ced by the FG--4 |
o OF achhBOENE 65 of bkl HeE o Fertey b bererepe
c Shrwaceptioal pesitiprsesimpyising i eovelentodonjophio e atdofibfant
OfFGFGomBleyY Moleaill S . SPS- - flQur 513 shows the
reducetélglﬁi t ogen a%%l ?)?ngé tﬁ.émt r uﬁ%é e %E@ent’ Riher
vEPTRIRIE . 2 pheeesuticaliy saeepteble diloent| tariaf amboc ctgbidizért | B a

biwtebinthg mdRSRYeRdd HB5diSieNand a%ﬂ&ﬁ:ralbﬂng %aeg,fsé@;igﬁ%eﬁﬁe FGE

show t. es of the distribution

20 gpgnist BOMEROHARIAT0 o FOTS2-FHAAGrondsibe Yioentivh agsin iseC-type
f odtthowiicygptide (GRP) ot @h ¥nalopiiGo ABA (gg%nm ' -
dhﬁgﬁ,@kq%ﬂn&g V\Gi | e Fi égfe 8B sh0\7vs hen%%g?ciﬂr)]e 0 Vetnﬁfél‘l’
cells. "Eirgure ﬂlf’e%\lﬁ%t athes agpertihe BGH wrant iy Y/ & ¢ CNBn
atottiecniiastoghtbaidicolyR @mlogs RMdd the CNP(FI_-IZD 8380 R@éi Slté B&ive
v _ presept inveption. Figures -
SW??ZI’B{%{?@?&SEM&Q TR "f??@FrF?fgul ar chondrocyt es

S gr ol Aing 4véd se@@ngss elﬁmmfgquwmmﬁ c&m%iextnhﬂecﬁte@, ?ﬁmved

| BMBOEdL - ow t enot ype o
por ci neﬁgﬁlf?%dég{ﬁ&g%wsbﬁaﬁrg%eﬁeé e%?ﬁ?/\ﬁﬂ ¥ the presence
of LOWGEIN-3 I44X-CAE (15223 €350 I RO} liaving 153 PluossrisSHED
shownNGIgs, HiARAO & artic r, chondrocyt.es
grown in the. %)r/;ggze%g%&\b/%ﬁea% é o#’%tdﬁ’g" & Lot via a
i nveﬁ?lﬁ”ﬂﬁﬂ?d‘ﬂ%{?ﬂ-pi din staining. 25 Figures 13A-13 C

30 Sg?g‘)i N1 @XPF G- MN4K (SER) TGN 7 Mg ot 160% D5 Fha ok Briding
P a %RIP(I-ZZ) molecule or a stable derivative thereof, linked to SEQ I NO:16 via

a polypeptide linker.
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chondrocyte pellet culture. Figures 14A-14D show

pr ot eogl ycan expression in porcine articular
chondrocyte pellet culture, as determ ned by

t ol ui di ne blue staining. -19 DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Fi br obl ast growth factors

( FGFR s t6 008idolstéb@ it d BhgRx hd it §d:ad F5E Ak havi

re é@d,_ 5 heparin_bi _ngi ﬁg potif)%&rﬁg%ég?b\%\}ﬁ%y%yggSEQ
ex Seld-15dnked fp adiogetive agopt asfei % thesN-gemedingli comperent or the C-
Ov esrftinhl, coblpendnfbB ths Ra¥Fa@nb &In?}\%@t@ oF Chifietf ALLABInAE! ]]‘ij is further

of structura

<1 THERRRe g R ot b eelvboude Takoimeh psaors diegt A

5i scuwegly preferrahamtiodRetnPrshpias ab P valaR hividedshg D ROS:12-15

10

i5

20

me of . the fam |y. .JThe residues of the core o
do@%ﬁ St? At ]%IP%{% © \%ﬁlﬁxso 8@?‘ e Neesmpnal, semprogar; orpthe Ffemyigal
antdnenet Vie k pQYyglyeiarlthkervd2-20 dRidoasids.i dentified in the
core structure, |abeled 01 through D12, |inked one to
anot Hepolyjucldodnssqusheey eoriegwinding ettt fimel varigadis Aedosed hétein
a_dsrtefiisl 1 nternal symetry.. Sequence alignnment and

| ocation and I ength of the R strands for FG--1 through
FG--1BPFGE-NUe R bNR(sEd-Nauee 6 of Plotnikov et al.
(Cell 101, 413, 2000)., The am no acid sequence of

t he 10pFGF2SNTINGt DNA (SEQ IEokwpwn FGFs is depicted. -
herein in Figure 1 15 According to the principles of

t he 20 ESRAFILIIRVIDNA (RBQ M NO20now di scl osed that FGF
variants of the present invention conpri.sing am no

aci ¢LEUHR(3IQNGHE DNA (Q ID0¥@:21het ween the 08 and 09
P ARG A (SEQRNO BN o al tered
ot RN S BN GERAANFED e Rctive varant s i th
PR RS T S o TBINBA] P e 0 Feceptor |
ey oo WA 1 o

pot e@tﬁsaMrFGIELMMDNAQSEQﬁﬁN@%% ants so obtai ned may
further conprise additional nodifications wthin or

out 8N)FSFHL NNve(SER AL D@kcIoE@Mh B SpptidioR WS oM 7,
i nproved stability, solubility or yield. 25 The FGF

| i gZNESTR2t W 142204 REQIDONQgBLal activity and
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FGF vadchaih S Wal ' nding. affipi.ty to specific
FGF rece pt gr sm\%ﬁ]ﬁ%ﬁ? %éetgf flprégl g%%lﬁl%?] Ie 8@ SR 93@%%?‘5?”5‘8“ a
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related to abnormal FGFR activation. Moreover, the
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res m&ﬁ&ﬁg Rt m&@@éﬂ a@&cpyf tﬂ@ﬁr@%&%‘fﬂs b PhetuB®of }'E?}ﬁmotmg

art. eterm"affinity" as used herern denotes
aBl |‘ﬂ‘f"‘tB Tagipe dle?‘raa%melﬁﬁls V¥ltipt, gpmprisess adrginisteting: fel & patisiohd
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affinity for an FGF receptor and reduced m togenic
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potential FGF antagonists As used herein the term
"differentiation factor" refers to a substance, in
particular a polypeptide, which determ nes the fate
that a cell will acquire upon exposure to that 10
substance, alone or in conbination w th other
substances. In a non-limting exanple, differentiation

i s deter ed I | ogi cal and phenot ypi c changes
or y"mu :.vfﬁ%ﬁ%ﬁtﬁ% changes. As used

herein the term"mtogen" or "proliferation factor"
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AnCYtrasdeteymineddyitpluiding Blugsiainipst ance i nduces a
receptor-nedi ated response simlar to that induced by
the wild type ligand. A 10 sg eragoni st is defined as
a substance that induces a ceflular or physiol ogical

- response at a concentration at |east half that
observed with the wild type protein. Mire




preferably, a cellular or physiological response is
elicited at a concentration at least four fold |less
than that observed with the wild type protein. A

bi ol ogi cal response may be, for exanple, the
stimulation of cell division, differentiation,

angi ogenesi s or wound 15 repair. A biological response
may enconpass ot her functional properties of the wild
type parent protein and would be well known to those
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rec conpared to that of the MA|d pe parent

{0
pr ot’éPrRblastgrawty ifacne FGHRg) canptiteln edage fanflpelosmotnlly related,

5 b I Rpaxgi lﬁﬂimgf meﬁﬂes, whieh @le Gk fetsdt in b RAIMAFid R Bf celiBdha gs

10

15

20

25

30

ggﬁﬁ % for, 20 one or_nore receptors.
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i nstance, for cancer treatnent), and in cosnetic

surgery. Further, the conpounds of the present
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FGF- 11 VFENYYVLY Resi dues: 149-157 (SEQ | D NO 43)
FGF- 12 VFENYYVI Y Resi dues: 151- 159 (SEQ | D NO 44)
FGF- 13 VFENYYVTY Resi dues: 147- 155 (SEQ | D NO 45) 35
FGF- 14 VFENYYVI Y Resi dues: 149- 157 (SEQ | D NO 46)
FGF- 15 NDCLGYNQY Residues: 133-141 (SEQ I D NO 47)
FGE- 16, FEENVWNTY Resi dues: 139- 147 (SEQ | D NO 48)
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enhancers; inhibitors; other ligands for regulating gene transcription and translation,
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vari ants wherein the identical asparagi ne at position
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30 The equival ent position of NIl in FG-9 is W44
(tryptophan at position 144 of the wild type
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protein | oses receptor affinity. FGF9-2, a 127 as
represented as SEQ ID NO 12 has 5 reduced mtogenic
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Pharmaceutical compositions for use in accordance with the present invention

thus may be formulated in conventional manner using one or more physiologicaily
acceptable cartiers comprising excipients and auxiliaries, which facilitate
processing of the active compounds into preparations which, can be used

pharmaceutically.” Preper formulation is dependent upon the route of administration
chosen.
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20 org l}cgalﬁgm 3&% Se uecl;]s?t% .g@ify e the form of tablets or Ioignges
formulated 1 conventional manner.For administration by inhalation, the variants for use

according to the present invention are delivered in the form of an aerosol spray
presentation from a pressurized pack or a nebulizer with the use of a suitable propellant
known in the art. In the case of a pressurized aerosol, the dosage unit may be determined

25 by providing a valve to deliver a metered amount. Capsules and cartridges of, e.g.,
' gelatin for use in an inhaler or insufflator may be formulated containing a powder mix of
the peptide and a suitable powder base.

Pharmaceutical compositions for parenteral administration include aqueous solutions

of the active ingredients in water-soluble form. Additionally, suspensions of the active

30 compounds may be, prepared as appropriate oily injection suspensions. Suitable
lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty

acids esters such as ethyl oleate, triglycerides or liposomes. Aqueous injection
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formulation implanted at or near the target. Suitable devices for direct injection or
implantation are biocompatable and maybe matrix-free or comprise a matrix. Matrix-
free devices include, in a non-limiting mauner, amorphous materials formulated as a
paste, putty, viscous liquid or gel. In one embodiment of the present invention
formulations of the variant comprise matrix-free devices including Pluronic poloxamers
or carboxymethylcellulose (US Patent 6,281,195), polysaccharides or cross-linked
polysaccharides (US Patent 6,303,585) and hyaluronic acid (US Patent 6,221,854).

A matrix affords 4 certain structural component providing a permanent or temporary
scaffold for infiltrating cells. It may alternatively provide a scaffold for administration of

a variant of the invention to the tissne in need thercof. Release of the variant may
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ATOITRBECOBEABRATEAL CAGREEEREGHCCCTTCCAG AGGATGROGS

CAGCGECGECC TTCCCECCCG GGCACTTCAA GGACCCCAAG CGGECTGTACT
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Ci¥ehfidaGa mathiod G e Mme& stabilizers
TTCAAGCAGA . AGAGAGAGGA GTTGT
ARparaspifsic-or pthey BSP G on TaiesnAhos CATERANGA
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G&@&&ﬁ%’ CEINGIkPASR Orosert Tryatiangreyvides a method of
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i pcivetAMER N GREBERACEEROEAGTPGAG

5 A@WWA TCAAAGC:‘AG%D% %&X %%%

RERreEkillah oot emeriilly in light of the
Clvrtlad GEdsulASERIGAGn. TGTTTCTTTT TTGAACGATT
GGAATCTAAT NNNTACAATA CTTACCGGTC TAGAAAATAC
ACCREFRGER hGRGBOATTacCANROEANAE JekaEAGEAT can be determined

YR P ARG T BRI AR A AT ATAST TETICTTOA

determining the ICs (the concentration which provides 50% inhibition) and the LDs

(lethal dose causing death in 50 % of the tested animals) for a subject compound. The
data obtained from these cell culture assays and animal stedies can be used in
formulating a range of dosage for use in human. The dosage may vary depending upon |
the dosage form employed and the route of administration utilized. The exact
formulation, route of administration and dosage can be chosen by the individual
physician in view of the pafient's condition. Depending on the severity and
responsiveness of the condition to be treated, dosing can also be a single administration
of a slow release composition, with course of treatment lasting from several days to

several weeks or until cure is effected or diminution of the disease state is achieved. The
-30.



10 ATGTCTGCTA AGAGCTGA wherein NNN is a codon coding
for amno acid Ay (GGI, GEC, GGA, G35. Sequence of
FGF2N111R DNA ( SEQ | DNO 20) ATGGCTGCCG GGAGCATCAC
CACCGCTGCCC GCCCTTCCGG AGGATGECGEG 15 CAGCGECECC
TTCCCGCCCG GGCACTTCAA GGACCCCAAG CGGCTGTACT

GCAAAAACGG GGGCTTCTTC CTGCGCATCC ACCCCGACGG CCGAGTTGAC
cararebef s camppsticatnhe adonisred Tl AxdemudanOn FIRCAbEIAGNE

CrATCRS ARG e %@%W

2 OPFeRERRRERYPpian pad A @ﬁcﬁv@f@eAATCTAAT CGNTACAATA
CTT C. TA ATAC. ACCAGT ATGTGGCATT
GAAA %1 ga eiArseiog a subject with a

5 W@&Mﬁoﬂ;ﬁmﬂ 10GAat abﬂ'ﬁﬁﬁ'éﬁ@'rcﬁnm(ﬁﬁted

\M’\E%f%%z sel%ﬁﬁdgﬁ%mA .C [ i| %i e uence of
caca i o W B e

30 AGAGAGAGGA GITGIGT CHSI';%Q;I; %@ﬁ%@%

10 carsiprebly aalil aprd e ciroRERTESHAGNC TNOFBBETT or amelioration of

ChAdaioldgloall DSt ik Sﬁ@'{TTCT TTT TTGAACGATT
GGAATCTAAT NNNTACAATA CITACCGGTC TAGAAAATAC

ACCAGH fHeksht A?ﬁﬁ&ﬁ&ﬁ?lamﬂ%%ﬂ%&ﬁaﬁ%% act:hglp%_o ical
R TR RO R AT T3 RO @ dbonsu ity giieotve
aramopyicd fleenaberpbsijons lod the prdsend nvéntioh. Theasth 4ditnistQOSIOR used
e 1. P TT 1333|s ot her, t ha
15 CHERACnlbhh AL RIR Siicis  hughuiiat | Shafmsons
|§am§‘|%@a|brnéfaé\eeﬁhlr taémbmas{alﬂdmuamlam d dy or Arg.
40 Sequence of FGF2(3Q5Q) - N111G DNA( SEQ DNG: 22)
cﬂ*ﬂw@m&@m&@fm@m

AT TECEENEESTORLEB
CASearéhaedidahidals @diiGn ek L AR O 3TAGe]

- 45, \ TCTTC | GCGCATCC ACCCCGACGG g :
wﬂ%‘o wsakiSdBarclated disardarp dncluding skeletal

20 AA@GI’B&IM& 1T GABGEHSHA ic dgbdIoatSREdl Bertain types of

T%@é’%%nﬂ %%mﬁe% tggr nsitional cell carcinoma (TCC) of the bladder,

multiple myeloma, chronic myeloid leukemia (CML) and cervical carcinoma.

Although the invention has been described in conjunction with specific embodiments '
thereof, it is evident that many alternatives, modiﬁcations and variations will be
25  apparent to those skilled in the art. Accordingly, it is intended to embrace all such
alternatives, modifications and variations that fall within the spirit and broad scope of
the appended claims. All publications, patents and patent applications mentioned in this
specification are herein incorporated in their entirety by reference into the specification,
In addition, citation or identification of any reference in this application shall not be
30  construed as an admission that such reference is available as prior art to the present
invention.



CTATGAAGGA AGATGGAAGA TTACTGGECTT CTAAATGIGT TACGGATGAG
5 TGITTCTTTT TTGAACGATT GGAATCTAAT GGNTACAATA
CTTACCGGIC TAGAAAATAC ACCAGITGGI ATGTGGCATT
GAAACGAACT GGGCAGTATA  AACTTGGTTC CAAAACAGGA
CCTGGGCAGA AAGCTATACT TTTTCTTCCA ATGICTGCTA AGAGCTGA

V\her BhesubbtGh@® blg@ReDard PebikRd BnBodiRERP SRUR:! ¥ tfié“
G and the N at 10 position 33 ecte

m A
{1+ SR i aoqor lsgaueﬁe%s s R Yt Poten P, (Those
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RGP peCaein snt

ﬁ@@rwm@mumvm@@ aBCLMEGEMMence changes, are

10 AGRIKA AL Sapbds I&VJJO%CCG’*TG AGTGCACGTT
CAAGGAGATT CTCCTTCCCA ACXXXTACAA  CGCCTACGAG

T@Tﬂ@%cﬁ)aw@m{lecﬂﬂfgﬁm% %’%&ﬁted ﬁw

AR G AR S, BYHOR 27596k o e r

c O?Ildﬂast(fmd Iah@na‘t@d’far%ﬂmﬁsw GQleunfiétlprd¥ide N-BintiRal CREREbnS Bl 1,

Sy e Bk e%fofﬁégﬁénﬁ%éa%m%%@m&l x2S KB

15 NA22ye) 30d MTIGBCEBEES), TERCHE

ST R o e L .0
T A o

et ES e fefornobEGT- Z(B@@Gm&@@@mraﬁéram
35*%%0%&%% whithfr e fnlno %@rgx into the core

CACC%?%\%% E‘:é‘r’ CGTT @M I;C%m&w@assays It is now

T OATICSACEE M&Mhma@gm& ful for targetin
CHEAGTGTON QOCAQLATGA, AGSTCACCCA CTTOCTGAAC AGKCTG 40
wher el n TRt EF F rom A C Gor T. Sequence of
R64M 1i GF9 DNA (SEQ I D NGO 25) disclosed in PCT :
apBIueBsss i on WO 02/ 36732

The amine acid sequences of the preferred embodiments of the present invention are

25  disclosed as follows:

Amino Acid Sequence of FGE2-N111X (SEQ ID NO:1)

MAAGSITTLP ALPEDGGSGA FPPGHFKDPK RLYCKNGGFF LRIHPDGRVD
GVREKSDPHI KLOLQAFERG VVSIKGVCAN RYLAMKEDGR LLASKCVTDE

30 CFFFERLESN XYNTYRSRKY TSWYVALKRT GQYKLGSKTGE PGQKAILFLP
MSAKS .

wherein X is other than N and more preferably selected from R or G,
Amino Acid Sequence of FGF2-N111R (SEQ ID NO:2)

41-
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A - 46 TGCAGCTATA CTGCAGGACT GGATTTCACT TAGAAATCTT
CCCCAATGGT  ACTATCCAGG GAACCAGGAA AGACCACAGC
CGATTTGGCA TTCTGGAATT TATCACTATA GCAGTGGGCC
TGGTCAGCAT TCGAGGCGTG GACAGTGGAC TCTACCTCGG
GATGAATGAG AAGGGGGAGC TGTATGGATC AGAAAAACTA 5
ACCCAAGAGT GTGTATTCAG AGAACAGTTC GAAGAAAACT GGTATAATAC
GT%@%@?&PWE%% AR RSHEEP RIS RIGARICEPRGB IHEATRCTATG
TREAT THAOLCATERS WS ECHARA R AAMIERER AGAEKETIRACGG
TN FEACABRHRY T TNAE R CERS T GCORAEREIAGT
A CTG TATAAGGATA TTCTAAGCCA AAGTTGA 10 Sequence
50f R64M FGF9- W 144X DNA (SEQ I D NO 26) A TGCAGCTATA
CTGCAGGACT GGATTTCACT TAGAAATCTT CCCCAATGGT
ACTRRCAAESearnEAEERANIENECREATENOS T TTGCCA TTCTGGAATT
1%%5%@&%#&%@me£6%£& e aen
CAAGHeDA: T A e T T AT P B
AGHHRBACTAY ANTCAARRGCTT W%YWE@KMLFL?
10 GAAGXBAACN NNTATAATAC GTACTCGTCA AACCTATATA

e RS AR AR RN G5 20

CACRASAMIIr TCACPGATEA FPFEAEKTAGRIECAGTERACE L DOHEAAAGT
ACYRERSTHT HADASRAA VNECRAKGOCA YAAGRTER whnesecvroNN
| CRFFRRRESY) FYNTYRSRICH TSHENABKED COYKDCARIGOPGQKRA FLEIEOD

15 OWBES(TAA, TAG or TGA) and is nore pref erabl y a

COdQhereROt RAHECHaAT APMBG ?efé;ibvy 2951 das R AU 25
d

Sequence of FGF9-2 DNA (S o osed in PCT
: apﬂpiuncaela sequ‘éﬁae oBBGBHT, 3@)4‘&111 GCAGGACT
LT 900

_VF% @%wgwm
e

2l

Q TELREARRRACTA

ACCCAAGAGT GTGTATTCAG AGAACAGTTC GAAGAAAACT GGTATAATAC
Gm&&ﬁ% PhUALAFOFENGEEN Sy (3, CGATACTATG
TTAAA AAAGATGGG ACCCCGAGAG CTAG GACTAAACGG

3 ERERLAT T PPHRPREGHI GRPTERNSHf o AT EGRWESL
= 2 4%1@{%3 |S592QBYDRGTI  KRLRRLYCNV  GIGFHLQALP
25 SLLELSP™ VERGVVSIFG VASRFFVAMS SKGKLYGSPF

FTDEC”I‘FKEI LLPNXYNAYE SYKYPGMFIA LSKNGKTKKG NRVSPTMKVT
HFLPRL

wherein X is other than N and more preferably G.

30 Amino acid sequence of human L55M-FGF4-N165X 152 AA (SEQ ID NO:7)

MARLPV AAQPKEAAVQ SGAGDYLLGI KRLRRLYCNV GIGFHLOALP
DGRIGGAHAD TRDSLLELSP VERGVVSIFG VASRFFVAMS SKGKLYGSPF
FIDECTFKEI LLPNXYNAYE SYKYPGMFIA = LSKNGKTKKG NRVSPTMRVT
HFLPRL,

35 wherein X is other than N and more preferably G:

Amino acid sequence of human W144X-FGF9 208 AA (SEQ ID NO:8) disclosed in
PCT patent application WO 02/36732:

- MAPLGEVGNY FGVQDAVPFG NVPVLPVDSP VLLSDHLGQS BAGGLPRGPA
40 VTDLDHLKGI LRRROLYCRT GFHLEIFPNG TIQGTRKDHS RFGILEFIST -

42-



A TGCAGCTATA CTGCAGGACT GGATTTCACT TAGAAATCTT
CCCCAATGGT 40 ACTATCCAGG GAACCAGGAA AGACCACAGC
CGATTTGGECA TTCTGGAATT TATCAGTATA GCAGTGGEECC
TGGTCAGCAT TCGAGGCGIG GACAGIGGAC TCTACCTCGG
GATGAATGAG AAGGGEGGAGC TGTATGGATC AGAAAAACTA
ACROAANGAGECEGEATISAG AGAGELCr TAC
GTACTOREGARPACETATATE AkAhieRAs ATG
A5vEDEXAETAAA TAAAGATGEG ACCCCGAGAG AAGGGACTAG

GACTAAAGHERIn RASSINAABATY JidMACATRIRALIT Shdedd THh
wherein NNN is other than a codon goedl ng fge’% (TGO

50 4490 SORE T BT SO T S

orp@uyapphcatmnmswa@ﬁte of R64M FGF9- N143X DNA (SEQ | D

N2 93 rncer, b ChAS A A GTEE AR : €Tt
Rt B A A AL A e
CCARJFHBNGAN THedsa I DR Xpis RTKRHOKFTH

10 TCEIGASOADk THBAGROPLS @ACAGT GGAC 10 TCT ACCT CGG
GATGAATGAG AAGGGGGAGC TGTATGGATC AGAAAAACTA
ACCCAAGRGFINGE spiteT tharW oA moprarefaadasizaising GRTBIMATAC
GTACTCGTCA AACCTATATA AGCACGTGGA CACTGGAAGG CGATACTATG

T TAEAD PRARA sSHAAREAT REAVAUTOAGA GAGSEAGEACT AT GAGIAMECEST
AT . T T I1, TTTACCTAGA CCAGTGGA CCGACAAAGT
%%%%&%w ATA TTCTAAGCCA AAGTTGA wher ei n
15 NNFQE ¥ RFERE  LETFRNGE TQ OXREDESRIF g LRI s Bsrs (ASTRGAWAG) or
a SYIGHNESED L YISERATOR AGFREQFEY wNTYssim Kavpreteryabl y

a VIAGRGEBR | B RTERHAN FIBFAEREVISEDKVPELSay ues0s of
FGF9- 2- N143X DNA (SEQ I D NO 30) A TGCAGCTATA

R R L b RO r LR s RTRY 1) ot

207 A0 AT OGN FLT TN CREMBROCAC
2 T CE R ERAT N ER AR ISR Y SEAT BB TSRRY Y
A ETA SRR T ET B RVRCRBN MRAGRGTF60S
GAAGASNNK isGHREABAATAGH nioALRGEITCAIATELA KARAE or V.
AGCACGTGGA CACTGGAAGG CGATACTATG TTGCATTAAA
TAAAGATGGG ACCCCGAGAG AAGGGACTAG GACTAAACGG _

25 CAouncARATRaREATATTIR TITACSHRGANDG?)Mkclobelie POT pisbiti S
OtaBﬁ{caﬁJﬁﬁ\ﬁo%zgﬁ n coding for Asn (AAT, AAC) or a stop
codon AA or TG) and is nore preferably a

Céﬁ%ﬁﬁ %ﬁﬁﬂ1 Eﬂg?N@ﬁﬁq“§TBEEQﬁR§§rILEFISIAVG LVSIRGVDSG
LYLGMNEKGE LYGSEKLTQE CVFREQFEEN WYNTYSSNLY KHVDTGRRYY

VALNKDGTPR EGTRTKRHOK FTHFLPR

30

Amino Acid sequence of FGF9-2-W144X 127 aa (SEQ ID NO: 13)

MOLYCRTGFH LEIFPNGTIQ GTRKDHSRFG ILEFISIAVG LVSIRGVDSG
LYLGMNEKGE LYGSEKLTQE CVFREQFEEN EYNTYSSNLY‘KHVDTGRRYY
VALNKDGTPR EGTRTKRHOK FTHFLPR

35 wherein X is other than W and more preferably selected from G, R, Eor V.

Amino Acid sequence of R64M-FGF9-N143X 145 aa (SEQ ID NO: 14)

MOLYCRTGFH LEIFPNGTIQ GTRKDHSRFG ILEFISIAVCG LVSIRGVDSG
LYLGMNEKGE LYGSEKLTOE CVFREQFEEE WYNTYSSNLY KHVDTGRRYY
40  VALNKDGTPR EGTRTERHQK FTHFLPRPVD PDEVPELYKD ILSQS
43



Sequence of FGF9-2-W 144X- CNP(1-22) DNA (SEQ I D NO 31)
A 35 TGCAGCTATA CTGCAGGACT GGATTTCACT TAGAAATCTT
CCCCAATGGT  ACTATCCAGG GAACCAGGAA AGACCACAGC

- CGATTTGGCA TTCTGGAATT TATCAGTATA GCAGIGGGECC

TGGTCAGCAT TCGAGGCGTG GACAGTGGAC TCTACCTCGG
GATGAATGAG AAGGGGGAGC TGTATGGATC AGAAAAACTA

ACCCHIsRCK it Ary Nac] memaGREItCS GAAGAAAACN NGTATAATAC
40 GTACTCGTCA AACCTATATA AGCACGTGGA CACTGGAAGG
CGATACTATG TTGCATTAAA TAAAGATGGG ACCCCGAGAG
AAGGGACTAG GACTAAACGG CACCAGAAAT TCACACATTT

. TTTACCT CC‘AA AGGITGCCTTC
oA AR SHREPARL GATGT 45
5 V\n@n:eachMRm 1 B R TQ tdmm)esm:ml an.eco8ing: TRsIdtWse

10

15

20

(' THEGMNBKCE LYGHFKCO0D TVFRAAFERAGYNOESTIGA) KandTarRyYOr €
prg{l¢RABTHR EFEISREQO HTHgLPRr anmino acid Ay, Arg, Val
or G uvherBag{isother thin NChiid(rord Prefefby-2- WL44X DNA (SEQ I D
NG 32) -48 ATGGGICTGI CCAAAGGITG CTTCGGCCTC AAGCTGGACC
GAATCGGCTC CATGAGCGGEC CTGGGATGCG GAGGGGGAGG
EEABEACHTIRT2-WAGTGCNBGAL) TSIEAIT NOAD)

AT R &fﬁ@ﬁ%ﬁ%ﬁéﬁﬂsﬁ

ACGAGKSEER: GESRTRAGHA FT GEANCTCG
GCEATGAATGA GAAGGCEGEGAG CT GT ATGGAT OA\GAAAAACT AACCCAAGAG

TGT GT AWliczéin GHEOMEGALH W GRANAADAG Wﬁ%@&m
AAACCTATAT AAGCACGTGG ACACTGGAAG TACTAT GITGCATTAA
ATAAAGATGG GACCCCGAGA GAAGGGACTA GGACTAAACG GCACCAGAAA

1mﬂﬁ@m@§"ﬁ6’nﬁ$ﬂ'®m¢§£@ﬁa¥m®nﬂm (Sm\tr:j Noother thag a
QeLN r a op. codon_( TAA, _TA
. %TE L Q(LEREGJ}.\&ER; ééé _ é‘; AN

0
QR

SRaaaty i ok

SegHRNSES fG‘r I&he nown RRhu J&SJLP({F - EE‘FZ:%)

are 15 presented in Figure 1. The nouse FG--9 (MFGF9)

protein sequence is shown for conparative purposes
onl Y1 epResgnRdingRqhmadectife seuencespeans fdlewar e denonst r at ed

| b ans. wing.non- limtative exanples. 20
Eﬁ?ﬂﬁﬁ’f f%f‘é@%ﬁ“&l%%@: 1&ariants using high

25

30

35

dL

4
1S cﬁz@@ﬁ{% "'IIPHE'E}LA ﬁ

of th 898l uescrl
S o c
E GTACT

d de@c*fﬂ‘f’ﬁ%d @ 02 CGAC o TGAC
eReaEhdrgcch E g &%Se CAGA
| heRdAAdaAl T@@
amadit o crlentil. | mﬁ% Egg o o

JBEOLrCTTTT TTEAACGATT GGAATCTAAT NNNTACAATA CTTACCGETC
TAGAAAATAC ACCAGTTGGT ATGTGGCATT GAAACGAACT CCCCAGTATA

AACTTGGTTC CARAACAGGA CCTGEGCAGA AAGCTATACT TTTTCTTCCA
ATGETCTGCTA AGAGCTGA

wherein NNN is other than a codon codmg for Asn (AAT or AAC) or a stop codon
and is more preferably a codon coding for amino acid Gly or Arg.

Sequence of FGF2-N111G DNA (SEQID NO:19)



25 T, T&, DHa, and XLl blue. Construction of
FGF~variarits Construction of the FG-2, FG-4 and
FGF-9 variants was performed using the polynerase
chain reaction (PCR) technique. Three constitutive PCR
reactions were perforned, where the variation or

vargﬁd&géc z)id&&&g Ce%dd%&-g eﬁe % b&’ 3%GGATGGCGG

afmipléc‘ébaéc GTACT
{ heopaber- Sact rre ! (Regeaty O %‘}@g&ﬁéﬁ
5( SE@Ab@GA@_%ﬁS)Gﬁ'GTM TG

102meentiSEQ | 1MPcaRAaD’

mmmmaﬁmmmm&cmlaﬂ;@m&@
105' AGATTRRANT CRAATCRETACAATACTTAC N 11R-rev (SEQ

(SR Sehert QLA AT AR EFAEE S oo
GGAATTCCATATGGCT CAAGGGCAAATCACCACGCTG 5 ( CATATG -

GAATTC- EcORI restriction sites
foge@f‘“ﬁﬁ?g%z'}m@%ﬁ@i HONKMAI n: The fol | owi ng
pri HF2 for or 3 Qfﬁgfr:?%gﬁd A ca
N1 , FRTAE
s S Vﬁuf%i ol o P e

wep, : @‘?@

of GQ r . gﬁgi 5 Ve ggiég

2. AE.Q@Ad Ae”b‘rﬁ'&r NG g%ﬁ% V%? CCTGE

us edaTddbrécal Ohelfe oTAAR he I rreac
20 f r gerthertaT angdash ' r_sc L aarc

pr oA@COIATARS ﬁbéﬁéﬁ%@@ ' ﬂT@ﬁEO%%&'en hedt | Q8 Wdrara

02AREGTRATTAS € dnhOnCHRRRP AFErddi-nhl MBR Fids %af Shroca
weresTEErdeahl oneredoaW 144G f or (SEQ | D NG 65) bi-

T 44G back (SEQ 1D NO 66)
51- %ﬁ% /ﬁéé’@’c@%ﬁ@gﬁrﬁé W 144R-for (SEQ I D
25 NGFearpesst FGEIFQIQINAIBORGE SEQADADR 1) WL44R- back (SEQ I D
NQ 68) 51- CGTATTATACCGGITTTCTTCG W.44V-for (SEQ ID
CISRXG CCAMEASARABET CIABCARACS 20CCURIIVed a cACHASEQUGE
WA C% - TPRECRPFRT ACPEBET TR TGS ACRCCARE - f CIGQISERT
8 1- SEIARCREAACRIRSPARERT ACSCOREAGAR- HISRCT SEET
T AT ATACTESSTFRFRTS CRAGATRAGARC f GFT(RBECAGA

|
|

30 A KREPEFART ATCTEEIAC b RICTREETSC
| v EETHTAPBTHIGT 4 ATGAG
( S Qakh kA ME 75) \TTARR %@@é ) mecgsﬁig
( SEQPrEaNe: 76 & T S cr  rrrrerreca

35 ATGTCTECTA AGAGCTGA

wherein nucleotides 9 and 15 are mdependently chosen from A or G and the

codon encoded by NNN AT POSITION 331-333 is other than a codon codmg for Asn

fiAT or AAC) or a stop codon and is more preferably encodes for amino acid Gly or
g

40

Sequence of FGF2(3Q5Q)-N111G DNA (SEQ IDNO:22)

ATGGCTCAXG GGCAXATCAC CACGCTGCCC @CCCOTTCCGE AGGATGEGCGG
CAGCGGECGCC  TTCCCACCCE  GGCACTTCAA  GGACCCCAAG  CGRCTATACT

45-
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FGF9- St opback (SEQ ID NO 77) 5'
AGCTGGATCCTCAACTTTGECTTAGAATATCC R64M FGF9-for ( SEQ
I D NO 78) 5 GGGAATTCCATATGCAGCTATACTGCAGGACTG 30
N143S-for (SEQ ID NO 79) 5'
- GTTCGAAGAAAGCTGGTATAATATACG  N143S-back (SEQ I D
NQ 80) 5" -CGTATTATACCAGCTTTCTTCGAAC For exanpl e:
GE 0 JECTIICITHe BIOGGFAZCC s cRUHINEACEE t CREAGTTGAC
T&EGﬁ*Fplﬁ%ﬁf%ﬁsae FGTCRCRTO. AASCTACARGC KTHBAGEAGA

%’ﬁ‘é% %TGTé*'é"SE% n c”écpd’fﬁGﬁﬁ@T MATRTCORAAT p QERTACATES
G' %(G?Ec g
V\lfA

WWFGE'S'B esc?péﬁATﬁﬁ‘eT 5' TACGCGRTCAG
g‘F % PE%'F\A FC§ETBCCCETC
GAE ChHf GAREAGTATA

]A Y FEd

mgﬁlldg.a ;}gp FAR¢Hr Tgdegreea
for g .-sequence of the mJt ation Asnl43 into
Seh erf#P F@iﬂogdes NaBE:- g rindspebdently athoseh dfroBi Atow (B'and the N at
sEEMEIB3dy selopted fiomatt.iGH &N 143 into Ser in FGF-9. 5
The PCR conditions were as follows: annealing

t eSepenhal dfIFGTIAR 6534 SNIQKE %m@xo% el ongation at 72C for
30 %}‘/['C| es. The purifi ed CR fragnent was digested with

Ncfe] %ﬁ%%ﬁ%gg}cmﬁq CHEE@TPACHT 6TE¢RCBO BOEWRILITGCT
FEECETIRE TS FCCTECENAT RESFORCACHe CHEMRITCRCIECRGCDIATER! S,
é&cﬁﬁ%%% SRECCERICrGEIGAQUISE AGTRICSRBR NGRAGMGSCDE t he
ol TE?CF%?GS Cﬁﬁ@%@d@%@%ﬁcmm@mm
)D‘Gg FECCESRGCCRTEC r ev

@AW‘F & ce
e JGECgSCAGECEEAC ACCCGCGACE. GCCTGCTAGA

'y CEETTEES FETAEECREED | D

NG 843 ' T |& ?@G—'\’?@ §ETTC
L paM-hfcdsaicon 5 “ihe 5
IR e R

pagt:rtcrcm@cembc@: o3y at position 165. %Q/ and
rlners were used to anp I|f the 3 domaln

N
g a{%&égﬂg edar eodingcor f@ﬂ;ﬁAéiF 0 provstopaBdonTind
"i‘“? ?18“8 aygp i GORAHCERIGS6/GETas a
terrpl ate for an additional PCR reaction using
L55M F4-for and hF4-rev. The PCR conditions were 20 as
f Sdquenes of IS5y EGRENYSSKDRA (85 Iogoaly 50C, el ongati on at
72C followed by 17 cycles wth annealing at 60 C,
ehTE@ALEA0 atedRGredhe ReRdGagAE n&d@%es es '
Ndegcecasde BaeAdhacgebe putdddcagcand g d%;ﬁfi
pBTBSeTact or catiuachot d, cAmtdethed edcchﬁ‘i:%écc;A n §%@cb9yrc
NE@BCencodeatduscanhst | ¢adc@rcast NOcRTdeads Ot fRiftgoccet
RAAGCEEEE o e R TERECH e WG TCRBEET U@ EAGKBES S SRR TeaTes
p¢@§l@ﬁ§§l&®\e r ARGGENBA® Ct @b TArtecT o ngeaicetrrcdML O cocaTaac
bERGACETECA p| AREAFHCD Y TECRFECCpA@L egeNTnapheme nt@d cehd o
AFAQNFYIAGCARCBINATARSTECCOr  RAmEABBhAD VY exdtiagbhden
i @GNA STGRICECERR orfCARSATERWRABHICALCEY C dTTcaTCCCe
tA# Pt er. 1 ask containing 330m of TB125 medi um
( Tr yptbereiedN i pelected Fiomat, Co@tor ict 30 gr/ L,
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2 contains native FGF-9; Lane 3 contains a 172 as
variant:; Lane 4 contains a 164 as variant; Lane 5
contains the R64M FG9 (145 as) variant; Lane 6
contains the FGF9-2 (variant. 5 Exanple 3. FGF

Variant binding to FGFR-transfected FRCP cell Iines
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sanpl e of the variants of the invention. WIld type
(native, parent) FGF-2 or FGF-4 are present as
control in the assays. 10 Figure 2A and 2B shows the
increase in mtogenicity afforded by the FG-2-N111R
variant on FGFRI and FGFR3II1c expressing cells.
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such as non
40869 was used to introduce a start codon (L72M) and a BamHI restriction enzyme

site for the construction of the FGF9-L72M variant.

The new muiant PCR fragments synthesized in methods known in the att, were
digested with restriction enzymes Nde 1 and BamIH and cloned in P39BS, forming
IDNA constructs which were introduced into electrocompetent E. coli TG-1 cells,

Figure 5A depicts the electrophoretic pattern of several of the preferred variants on
SDS-PAGE. Lane ! contains molecular weight markers [Lysozyme (20.7kDa),Soybean
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35 union or poor quality of the regenerated bone. The
maxi mal rate of elongation used. in the current
procedure of linb elongation, while nmaintaining

proper bone healing and reconstitution, is 1 nmm day.
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P&Inbatioht GAth HEM iy a5 adi2q 25SES5:..L he ef fect of CaP

al one during ft Ele c%ﬁ%%cfd?%lé’ﬁnc?ﬁaﬂgﬁ Bumg ¢f S0ul full medium to
bring the final volume to 100ul. The plate was incubated for 48 hours at 37°C. To
assay cell proliferation, 100ul of PMS reagent was added to 5 m! of XTT reagent and
mixed well {(according to manufacturer’s protocol). 50ul of the latter solution were
aliquoted into each well, and the plates incubated at 37°C for 4 hours and the color

- developed was read by a spectro-ELISA reader at Ag00nme
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30 wll be adm nistered once, one week after

conpl etion of elongation.. -59 Treatnent 3 -To assess
the effect of the variant protein during consolidation
period, CaP with FG--2 variant, FGF2-N111G or
FGF2(3,5Q NI111Gis adm nistered once, one week after
conpletion of elongation 5 Follow up: Animals are in a
rest A @?S@oexa?r@aﬁnm}ﬁ?%cqnh expsssian theof GRRFeisaihaiscFGFRAIb and

eX PEFRBER! FGIY RPESFRR K ik @ centrati
[ %%@&j in Z:vvn cage. Aﬁ%ﬁ%%f%ﬁ%ﬁ%ﬁg%%%%%mmm of
in s S8 -4g@HaMa) wel | -being is nonitored. To .
study the bone formation in the host bone, four

di fferent fluorochromes are 10 used as bone narkers,

sadm nistered |M according to the foll owi ng schedul e:

one week after surgery: calcein (green) (Sigma(r));
two negls after surgery: alizarin (red) (Sigma(r));
three weeks after surgery: xylenol (orange) (Fluky(r))
and Hifree AJaps 3 Refds Bepici ¥R thifdoSBei | e o] |
be igee#g%ghac%/cl i_ng(??)&.ﬂ??ﬁgﬁ%ggﬁgﬁgﬁg%ﬁ%%%ﬂéﬂd ofa
i ss"’gE r anky ¢fdhe inypofion. Jfilddyne{native jperent) BRF-Gfor BEF4 are
bl presestad dored] inhlics@ks.t he fenoral artery 15 before
sacrifice to analyze the vascul ari zation of the

10 | endtitrendtl anhi?B siwvis thecinerbase iiilogeniGaMMHuRlcl B the IR -N111R
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any £ t hree ths after initial
sumragﬂé}tén g}@ﬁlﬁfﬁﬁﬁéﬁéﬁﬁ%nexg?ssgggg - of KO, after

anegs i ' ' . thi tal

o) i sl Tod AP DB ayfioed B e FirB sovuta
d éflgi’eﬁi SHeRgS); Yeriew ransF @R Ihandl FGIR 3D exmeralinbloosls. Dt wild) type
OHGH-DRAe st REd ' t t Y FGE2 or,
FGE2 var ilgéhst an%1 %&Q %‘b%qa}?%?&g gg\}s é‘?’zsetﬂg%ﬁyélﬁ éﬁé‘? gme vaniant
ob% ér‘i;’g‘?i‘?m REPTERMenb 08 $pHss GEpsingoeitheEGHR 1n FGFB2 BEFRAE or
byFGRRBH. BiomMBeds Sisshys iBe 080 b18dtvE bodRBli RN ’E»?ﬂ{%fFGF 3,5Q)-
elhﬂrfg@%nont The pa ?Dg]e;lg rs to be assessegi rom-t ﬁg’
X-ray aretgge f’“l%@iij 1 ezprpsswe pells tapt BOR Tanges frqgm pbout
C IO@§_LHBén1;3tQ lRElﬁgﬂElahm gn FCPFRSVR Ckxﬁ!dé’si&lﬁg cdil SR A5y ra}fge& Hom
S r or pedi ¢ surgeon, i
R R SRy ——
sy 4P agiml 80FEFRL afloand 4. By/ihe RGFRBIR cklf. di vi ded i nto

two_parts, one for enbedding in paraffin, and the

ot hBigure dshevsdhedeperdancyfof the FHBRAFIY1 11 variant on heparin for the
meiflasehiRE at E ' cal st e .
s g}gc i men sé?_)\?\f :@iﬂe b (;I% f ixxage%s ri%r%&%%% ?%H#%?An%ﬁoﬁ%eﬁ E%d&’og nogtﬂepm
dEESPRerTTaden ofhe F R (ar egnstgnt apidRg/mEDTA, at 4C. Once
spelgii ne have been decal.cified, they are dehydrated
usi g™ o VS A AAPHEIOL atiopapesiv Afutedycin S5EMIBEREN165G

8OHipnIOBIBGHRA, BORIY) andHGFRAITicRkprdssih@ WDEPIcBIs. The wildtype FGE4
is 2 weak inducer of proliferation on FGFR3 cells while the L55M-FGF4-N165G
variant has converted into a potent mitogen,

Figure 6B shows the reduced level of proliferation induced by R64M-FGF9 boih on
FGFR3Ic and FGFRI cells as compared to parent FGE-9. The enhanced receptor
specificity for FGFR3 permits the use of this variant to target to this specific receptor.
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xyl ene, they are enbedded in paraffin at a tenperature
of 60C. The specinens are sectioned to 4 m and
stained with Masson's trichrome, hematoxylin and eosin
(H&E), safranin 0 and von Kossa. To anal yze the

m neralization by fluorocbrones, the specinens are
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components were mixed at room temperature. The total volume was adjusted to 200 pi
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5. Nunmber of osteoblasts; 10 6. Nunber of osteoclasts
per field; 7. Nunber of osteoclast nuclei; 8. I|ndex
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but exhibit no further cell division. The matrix
surroundi ng the hypertrophic cells calcifies and the
| ower nost cell's undergo programmed cell death. Cel
death is acconpani ed by the 15 renpoval of the
cartilaginous matrix and its replacenent by bone
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CNP- F9-2-rev (SEQ | D NO 94)

5' CAGTCCTGCAGTATAGCT GCCCTCCCCCT CCCCCT COCCCTCCGCAACCCAG
ACCGGACATG CNP- F9- 2-for (SEQ | D NO: 95)
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resulted in lack of fusion or in the formation of weak bone that breaks easily or cannot bear
body weight. In this process, extreme conditions of elongation (1.5mm/day) will be performed

in order to observe a more significant effect of the added compounds on the background of
natural healing, '
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FBS (50 M), 5 m of antibiotic solution, 5 nm Sodium
Pyruvate , 5 mM MEM non- essential am no acids were
added to a 500 m bottle of DVMEM Where specified,
FGF- 25 2, FGF-9 or FGF variants were added to a final
concentration of 10 ng/ m. Isolation of cells from
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15 cimﬁdérpcyt e differentiation is glycosam noglycan (GAG
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b ] iy ey, Sk B, Gmegivivadiatwio
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ye netho

( dlne ben [ rochlorlde

5"‘%&‘3%* e poRy: Fhsii9intethe pgsospnty diperformed
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bx&?i7yp%tic di gestion and nmintained in nonol ayer

cul ndergo dedifferentiation over tinme and shift

'téﬁégﬂlefﬂp&b@ﬁmsa@bndaywﬁerpmmmp&eaﬁdntgoups reflected in

pq{r hedohut”{i‘é£ R tﬁQXm%” b%g 1 Eth%ne?%r x5! 3 'Q T%e total

a%gnll The cells are able
p re%ﬂng 1 Retiadras dalysiaf avatsief i amndday s@ﬁmglﬂlecs'halay aferibuagery.
clma@ﬂ{eﬁtgyt es under certain growh conditions.

5‘ h%eratl on_of the cartilage cells in the presence
arg pesigopd rndapaly ingp pre ofdks foupreaticntitrad A treptraentsftake

{ phosmichgd oD agubar Probes) or XTT
reagent (Biol ogical ustries, Co.). Human or

por Bearereet 1t | mﬂthﬁr 'Ih’b@ﬁ@sr tﬁ@bﬁefeﬁduﬁié)ﬂre L%o?&hbxfﬁéi@@ anitlals
vvn in 0 e.variants o
:Aﬁ{/ngaﬁ t(lﬁ?hﬁ ‘Hﬁ rh?ﬂ%g’re&él"?més pl ates. The cells

wer f

" tﬁ"s%{"% %%a*&%ah%?ﬁﬁ{t 3 GR YR doi e SRt ageod
a?é’élb‘i’etﬂdﬁ'@mﬁt@emgfoaﬁtv@nk@ﬂg cpmglbmqmif plongatiothe pl at es
were read in an ELI SA reader at A490 nm Results for
hurran articular chondrocytes are
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shown in Figure 10A-10E. Articul ar chondrocytes were
isolated fromcartilage tissue fragnents. Cells were
30 grown using culture nedia supplenmented with Fetal
Calf Serum (FCS). Different concentrations of of
FGF-2 or FGF-9 or FGF variants FGF2 N111G FGF2- N111R
or FGF9-WL44G were added to the nmediumand then to
t he Eeqimant 3\ibelpsgers fietoffost oF thervariant g@tetm@rmg chranliletion period,
ev

€5 with %thaz/ Y Saciakl @bpi RIA g ANE@H( fgdﬁhis %ﬁéﬁs L die8ce,

u3| ng‘ﬁ9 I feratl
}:gi#erp?%gt@yo ﬂ?ftﬁﬁ?ﬂﬂl ogy of cultur ed cells Human
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for 4 \ﬁgeks The cells were observed under an

|nver ed T croscope and stained with
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human arti cul ar are shown 1n
arffloypd to fendgnd ealb aé ﬁlumm in hen pres| Adfimalaarie owigbert at @xaf intervals

C edrdedeid velBEify S Wohiirgd 1N mediumwith and w t hout
added FGF ligand. The li1gands FG--2, FGF2-Nl1 11G
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art| ul.ar ch drqcytes,, while FGF9-W44G (FG-v) does
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nd
o SHepay e, PR gl o eteni cisg) CIgkad) ond st befere
norpiick ogyetwicydinuwilkedd giech (Daphieydine@)MTht SpalRhd15 teghOyMR is

[ bl e
rbe%e%t%ﬁ%ﬁa{%#a? B s S ) el B ey

r é’§ & sgorificg dreanplyze the vasﬂblnzaeiohsfﬂmeteagﬂaenb&lauatmmhhcgwﬁ)l C

phenotype are. able to undergo differentiation once

t he CoBPletioay been |nduced to proliferate.

Furtlger nor.e the volume is affected and the

cel 15 Yrgaliaze fecg é*“%fﬁ%@seﬁsw&ha@“gawé’yw@ump@e%ﬁ meq

TREKCE efitramesthefiawith soBivai i nlCoMBit8 (107 8¥Re Whiplif3F- 2 Or

FGF2(3,5Q-N 11R, respectively. 20 Figure 11A shows

t heApwespient ofgffical: porci ne articul ar chondrocyt es grown

Wi I t3nlk [ O i ke

arst‘%&%§edeung éﬁnﬁ%gg%eﬂgggmg%ﬁle & ﬂ’%&fga%f ation and

hG?P&FP“P@ﬁ@WP&I@F@Mde(@WmMmeWed with

y defined borders, while the cells grown in

h FGFQ W 114 variant are cuboi dal and resenbl e
chcaling isdllppekhy Xppeat wedks & 2wet4nfisthegimiag oftlorgation.

fI uqhegﬁﬁﬁgmrgﬁb,emgng §t| %r@ 25 | abel s the actin

at

cyt 35 Ieton the cells. The a are presented in
Fi gur 6&°81°s /f gllps formatign. g f f er ences in the actin

cyt asl(mipelcﬁiirebetvveen t he treat nments are very clear.
The of t.he IJs vvnin medi um wi t hout 1i gand
(Fi g odling agticy afg T“}“pi cal of fibroblast-Iike

cel eIIs ro in the FG2-N 11R .

| i gg(n y| S rg%tn%fpf aé'lfll iSPgeqy, accgrding fo gp extahlished
gbwheahnge@ﬁggmmme i s pol ygonal -67 It is thus
pAgsgidl.e to alter the cellular phenotype of certain
types of cells by exposing
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themto FGF variants having at | east one amno acid
substitution in the beta8-beta9 |oop. 5 Exanple 12:
Chondrocvte Pellet Culture Cell differentiation and
nor phogenesi s was studied in pellet cultures and

anal yzed by using cell-type- speC|f|c mar kers. 2.5x105

porcin e at d .been.ex
in cul ?3‘? g& 1|1u%n &%ﬁﬁd&%%’zﬁ% (}%ﬁg{}t %ﬂ’%#ﬁ% aﬁ@{ﬂ%mﬂm
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| I ?nmbe nottP Spieetl clhroBHdh ReHir i e carimegem fred in
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expr essi O cuI ures grown
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1!;11‘8(:

and ﬁhOM/no t ol ui di ne bl ue st ai ni or cultures
g8 TheRinig B posySieihs RSB, Meawmchrom@ Safranin 0
reﬁfpmbianwxb_)ms'ﬁfaag N@asult shows that the FGF9-W44G
variant is effective in differentiation of cultured

20 admommblhstodivantdryocyt e cells. The sane experinent is

perfornmed on chondrocytes i sol ated from human and
ot her Speeifimantibdios wengnigias collaB 1, cEBR FEFends kndSnak FGF-1),

Abtd $1o3ke ROEnTRRA! B/%gﬁtﬁ,ln?%?g € oh
to eval uatagﬂ{cﬁke(J ef fi c:ac:y&rd%“'l varl a M%P githd c9¥he4
t P@a?ﬂf@ saﬂ@nsm dewazed th yige adf elensthiongha etymalk 1008 eAfter
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25 prstnas wdydaeen geroddase solitiendfo A0anis Theyi aor ﬂlttnomumwdamﬂlafoillmmg
TRRpei® bit GhiR6hrkt TRsEuMel barle ThReHl 5§ ﬁﬂ pH 763%?%&0 a9 pig

autol? QuUS . primar chondrocytes weeks po
v mity ahovemertiencd penay saiiberlics fgnihai eppecondiyebigtingated

pkﬂﬂ'ﬁ&i@ d‘oxCBOt mifHeld BAdibRlin BRiplek )EDJI@tI{d:’»gﬁsf W il Ble reaction is
@ﬁ% variants rﬁ@ seeded with different

AP chrogsR substats oo (damobenziipe, hydspasm paekidase, TB)

30 t m sections are counterstained with Haris’s hematoxylin, dehydrated, and mounted. As a

negative control, TBS is used in the procedure instead of the primary antibodies, All stained

sections are examined and photographed with use ofa microscope (Nikon Optiphot-2®, Japan).
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correspondi ng individual goat for a long term

experinment (12 weeks). After 12 weeks, 10 all aninals

are humanely euthani zed. The joints are grossly

eval uated for specific changes of the fenoral condyle

and the contacting surfaces. Histological analysis is

perfornmed to determ ne the structural and cellular
Sinplant naterials. Materials and
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The v&mhan tested is FGF2(3,5Q-N111G Antibiotics:
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MMM oxygen. Anal gesi a,

carprofen 2-4ng/ kg SQ SID. -69 Harvest Procedure: The
sur gi CHic F}H9 eakhisGavisd Gt Sbikl @ibiad Eh\éqid}FRB%ﬁEa%ﬁlg %K—édﬁced
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| '

o, B0 67t RN iicndo? 3 08 iR, 30 Mop,
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i pdmes,t he lateral fascia of the stifle joint The biceps
fenoris and attached | ateral fascia are retracted

al | @i dag o&thmicﬁ@nhﬁd Ddte i.mrc@dtm Yith ddiateadRAY W 1448, kil
TB ST S b g b Boie b e et i thse
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of T' FGF9—2—W144G in the mouse growth plate following IP delivery. P, M, Hand T
define the proliferating, maturating, hypertrophic and trabecular regions, respectively,
of the growth plate. Figure 8B shows the oufline of the cells, Figure 8A shows strong
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and approximately 2.5 mmin depth, and wll pass into
t he subehondral bone. The defects are nade on either
the lateral or nedial wall of the distal trochlear

sul cus 15 dependent on individual anatony. The
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flushed with sterile saline prior to insertion of the
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glue to maintain in place.-6& final saline flush of
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I mpi ngenent due to the inplants. This is followed by
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20 Cwlg‘ﬁfie&é%ﬁ ecﬁ%ﬁ’) sanpl e G OSE RS TRIPECSSROT T GFaRfFeTTe

vaﬂwﬂ_\c@ﬁ(&d@m’@%)and Scor e eart ungs dneys
Spir@ﬁ@r edas

cc@@&dx%@iedﬂé%c@ c??: ol ?5% g{\] cfdz;g.l Cafd,ﬁcgég

é eﬁlfcu atln defect site
eI SERY W lection of the knee joints, the

j i HBEW%WGMSCW@@M@MG%A@@@AG@%&@@@A@&ACT@
25 {AaahloRhR56°, o6 35 Ladhealed L el 2, T,
inflammation. Joint fluid is collected and anal yzed.
Tabl eTh: fSCBER megetiomi (2@ eycles) wis pecfomted Minp ONPIgl £dlCNP-9-2-
EV&) 424 bRNP template. The second (20 cycles) was performed using CNP-F9-2-for
and P191Stop on a mCNP template. The third PCR reaction (20 cycles) was performed
30  using the products of the two previous PCR reactions as template and amplifying using
CNP-for and P191Stop primers.

The PCR products were cloned in an expression vector, p80 Bluescript, sequenced
and analyzed for accuracy and used to transfect host cells. Fusion protein was produced
by methods known in the art, Fusion proteins are analyzed for CNP activity using the

35 Biotrak enzyme immunoassay (EIA, Amersham) fhat measures the amount of
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Characteristic Grading Score Edge Integration Full 2
(new tissue relative to native cartilage) Partial |
one 0 Snoothness of the cartilage surface Snooth 2
Intermediate I ough O Cartilage surface, degree of
filling Flush 2 Slight depression 1

Depressedl| overgro I of cartilage,, opacity or |
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ar Exﬁ_ﬂélei’@%ﬁﬁ!%ﬂnﬁm]cﬁc&fmr&he distance in fromthe
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oo 16 PREE BE el BBt 1 A Bt B on
10 d epralifgiafipre dnd Sliffeaitipiims The Sproedwe complaytd for the isolation and
delti;l.gf,' ] |+ |cification is
de er%&éﬁg&?&hgﬂg c%@@?ﬁ%ﬁﬁﬁg%gtgﬁgeg%t ed through an
etRepgets:seri es and paraffin enmbedded. The specinens
| SsesiieardvEN HMEMPBibdHRIS 644k Stained with
H&E and anot her ~ sequential section wth Safranin O
c ourMEM NonHssratial fimipp Aeids (Gibee BRL, @hno.H1 k40| ogi ¢
15 anal $68iufn tuvhib GGBESBRIQRK, nd hgsg)cori ng scal e accordi ng
to f@r%ﬂéel. I§S us&d. (10 Hi st ol ogi cal evaluation is
per F6PhEY1¢® EeL(Gibee BRE s ri§2T9r anet er s: .
Charsaeptemyci, Pesicilii, Kftatin S6lafi@(BRbgichISAMR, 1168 harg3loy21)

of t C face of t regenerated tissue
ot r (ot il St e Yo et B Kideget
ti ssmel3.01Bndochondral ossification and state of the
20 cel Il LnLRg. cartil age. §f<a 14 .
P oL e e sl Ko GoR AT 4 sk on
c o6 6@ guitymk Gedlagringo th BYMEM wspepatd indddeed (0. 2pmal S
aArReds RAUNLIFBSIIGER theaink1€ Phar macoki nctic properties
of the adm ni stéered
FBS (59 ml), 5 ml of antibiotic solution, 5 ml Sodium Pyruvate , 5 ml MEM non-
essential amino acids were added to a 500 ml bottle of DMEM. Where specified, FGF-
25 2, FGPF-9 or FGF variants were added to a final conceniration of 10 ng/ ml.

Isolation of cells from cartilage biopsy:

A piece of cartilage tissue was minced into 2 to 4 mm pieces with a sterile scalpel.

The coliagenase solution was diluted 1:4 in FBS-DMEM, added fo the tissne sample

and Ieft to incubate on a rotator at 37°C, overnight (ON). The cells were cenirifuged

30 (1200 rpm 5-10 min). The medium was aspirated, the cells washed in 5 mi medium and
recentrifuged. The cells were resuspended in cultare medium and seeded in 25 cm® or

75 cma® flasks at a concentration of approximately 1x10° cells per flask. The cells were
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nodel s, radiol abell ed oligonucleotides or peptides
can be adm nistered and their distribution within body
20 fluids and tissues assessed by extraction of the
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aut or adi ography (Agrawal et al PNAS 88 :7595,1991).
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CLAIMS: 1. A variant of an FGF having at |east one
truncated term nus and further conprising at |east
one anmino acid substitution in the beta 8-beta 9 | oop,
bei ng an FGF antagoni st characterized in at | east one
of the followng attributes conpared to the
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Tledhe s esrewn i humandERA-Wil bhvasiant erecibridal andrbssinbie
1311'&&431&1‘ EloRdrb&}es. The cells were stained with fluorescent labeled phalloidin to

labels the actin cytoskeleton of the cells. The data are presented in Figures 12A-12C.
The differences in the actin cytoskeleton between the treatments are very clear. The
actin of the cells grown in medium without ligand (Fig 12A) is elongated and typical of
fibroblast-like cells. The actin of cells grown in the FGF2-N111R ligand is round and
-defined while the actin of cells grown in FGF9-W 144G is polygonal.



bi oactive agent is CNP (1-22). 13. The pharmaceutica
conposition according to claim 12 having SEQ ID NGO

16-17. 14. A nethod of interconverting selectively an
FGF pol ypeptide froma mnmitogen to a differentiation
factor or froma differentiation factor to a nitogen

atin nt having at | east one am no acid
subs ‘%‘1‘.‘“’1’8 1?1{0&? ﬁ%“ﬂ%‘?’d’hsn%@ﬁgf erripigdypen et oshs by xopsing
po tymetp tHGFevarikits haigy AVEEA0Bneamias Qdid Gublsudinthel fetas-betad
in the FGF is a FGF-9 variant. 16. The nethod

accgg'di ng to claim15 wherein the FG-9 has SEQ ID
NCS: 8-9. 17. The nethod according to claim 14 wherein
the FGF has SEQ | D NO 8. 18 The net hod according to

POB State Country :
e “%“pem& g il 5pplgplpines d analyed
FaboNusidpecell: ty @ /e BHOBAkER8 48 5x 18MpblcAd %frt%ﬁﬁr fhogatlagyges tlhat had
n nail vj dua

BTGNS B o S
i@ TRdiam GOMEM h@m;lﬁmse coﬂtﬂﬂﬂ%ghe Reisdwahdoor QUM

- <1
o[ NPl FEMIDSE 0 n FEALE 5 P i,
M HWangdnlliGF; 13|10 ng/ml TGFB, ]’nsulm— Transferrin- Seleninvm  solution (6 25ug/ml
each)) and incubated in differentiation medium in 15 ml polypropylene centrifuge tubes

with caps loosened. Medium was exchanged every 2-3 days. The pellets were sectioned
using standard methods known in the art and stained with toluidine blue to label the
15  sulfated proteoglycans and immunohistochemically stained with anti-collagen I

aniibodies.

The pellet culture grown in medium with no ligands or with FGF2-N111G showed
low collagen I expression. The cultures grown in medium with FGF9-W 144G show the
appearance of collagen I over time. Figure 13A shows a small amount of coliagen

20  staining afier a week, while figures 13B and 13C show a high amount of collagen 1T
protein expression after 2 and 6 weeks, respectively. Figures 14A and 14B show the
high level of proteoglycan staining in the tissue resulting from the cells cultured in
medinm comprising the FGF9-W144G variant, while Figures 14D and 14C show no
toluidine blue staining for cultures grown in medium alone or with FGF-2 variant,

25  respectively.

- This result shows that the FGF?—WIMG variant is effective in differentiation of
cultured articular chondrocyte cells. -

The same experiment is performed on chondrocytes isolated from human and other

mammalian sources. -
30
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10> Suffix : Individual Applicant _
<1O --------------- Street : GANElI YOHANAN 160 City

| Code
MOSHAV GANElI YOHANAN State Country | SRAEL Posta
76922 PhoneNunmber FaxNunber : Email Address <110>
Last Name BOG@ N <110> Fi rst Narre (PEN <110>

' Pr oj ect
M bR 15! Qdat ATt r VAR ANTS AND

f :
PRO. 018" BTG S, B e ﬁé%E#)F' B L A —
<13tisulg partiage Mefeitn gDagamt lcnea (ﬁijﬁiy@:ﬁadags pEfihé® A tolal of 6 adult

S o D U
5. pEfy30 fuplggptione ah%mbct@ﬂﬁue ‘@illgaenisshisa pRparatidaDautologous

AﬁhrE&JjS TTLP
ALP Dec%mélg PGHEKDPK RL%‘%K{%O Eﬁw At Sampilger
‘Ei e m&mammmmm;m@m variants, pre-

CF:E%RLEEN HHNEHRERUNiradad Iﬁ%&h@ﬁﬁ?@%@gﬁ%ﬁ the
]F_)5 n:espon mg 1§a1 g%aStSfor<aZI]61%g> teln experiment (12 weeks). After 12 Weeks
all animals are humanely euthanized. The joints are grossly evaluated for specific
changes of the femoral condyle and the contacting surfaces. Histological analysis is

performed to determine the structural and cellular response to the implant materials.
Materials and Methods; _

Six adult female goats (11-12 months old) are used. In oné I;articular experimental
system the different tests include:

Goat| Treatment Treatment Middle Treatment Distal
Proximal :
13 Matrix Matrix + 0.4x10° cells: Matrix + 2x10° cells

4-6| Matrix + FGFv

Matrix + FGFv +0.4x10° cells {Matrix + FGFy +2x10° cells

The variant icsted is Fi GF2(3,5Q)-N111G.

Antibiotics: 2ml of amoxycilfin is injected IM immediately before the procedure
and once a day for 4 days after the procedure,

Anesthesia: Pre-medication: 0.05 mg/kg xylazine followed by ketamine-diazepam
(4mgfkg and 2mg/kg IV) is administered IM.
Surgery and Tmplantation;

The basic surgical procedure is identical for all subjects. Al surgeries are
performed under strict asepsis. Peri-operative antibiotics are dosed IM at 2.4 million
units of Penicillin procaine (40,000 units/kg SID) at the beginning of the procedure.
Anesthesia is induced with xylazine 0.05mg/kg IM followed by ketamine-diazepam
(4mg/kg and 2mg/kg IV). The subject is intubated in ventral position and then

| positioned to left recumbency. Anesthesia is maintained with a gaseous mixture of

Isoflurane and oxygen. Analgesia, carprofen 2-4mg/kg SQ, SID.
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SequenceNane : SEQ ID NO'1 SequenceDescription .

Feature Sequence: SEQ I D NO 1: <221> Feat ureKey :

M SC FEATURE <222> LocationFrom: 111 <222>

LocationTo : 111 Cther Information : X is other than N

and nore preferably s elected fromR or G CDSJoin
Feat ure Sequence: SEQ ID NO 1: <221> Feat ureKey :

M—QZD Locati onFrom: 111 <222>

Locat i Ghd @urglcélibiapﬁdﬂ%ndis&f ¥ A GRe® Nater M,&ggggj&ahﬂ}n Me

ted f R or
e el RO EHE T iy St of Opuisl SPHENS scsabo g
Priogin u@aoﬁsuer fibig SpmMAsA@ﬁk-Eﬂib. RretloBRREGHSHA §1

60 KL Bﬁ%ﬂﬁé& and
* WAk BT R RS mE e ot EbrpERTESRfy T e

15

20

25

30

1 Zendy Sowiall i e 18 bﬁsmﬁa tﬁKﬁ{e‘}h Labrll Batf Zemek® 51158 é:?teuds
-ll\-I)(f)ﬁﬁl the gag%eél ﬁlglé %églg :fasa 1 alc.mggé %au%a'f! E%raﬁfgﬁg% b:cgl?;lfggons and

O'Ya tiedlpiEshascia mmabﬁme«@ﬁpfeam&ﬂmmeﬁafew Ghséia
%@T@%l%gm%n Etg %@F épgelheY e _]omf 18 eﬁ!snl_c{PPG:SV )‘E

E%Ellfsluxated medlally exposing the stifle joint.

The harvest site is the same as the location of the planned trochlear defect which
is created in the right femoral condyle. The defects is approximately 5 mm in diameter
and approximately 2.5 mm in depth, and will pass info the subchondral bore. The
defects are made on either the lateral or medial wall of the distal trochlear sulcus
dependent on individual apatomy. The harvested cartilage layer is approximately 5 mm
in diameter and approximately 0.5 mm in depth. The harvested cells are transferred to
cell culture medium immediately after hérvest for expansion and matrix seeding. The

incision is closed in layers using appropriate suture and patterns.
Implantation Procedure:

The trochlear defect is created in the right femoral condyle. The defects are
approximately 5 mm in diameter and approximately 2.5 mm in depth, and pass into the
subchondral bone. The defects are made on cither the lateral or medial wali of the distal
trochlear sulcus dependent on individual anatomy. Each defect is filled with the
appropriate test article.

The surgical approach consists of a curved, lateral skin incision made from the
distal one-third of the left fomur to the level of the tibial plateau and across to the
medial side of the tibial spine. Using this method, the skin is bluntly dissected and
retracted to allow a lateral parapatellar approach into the stifle joint. An incision is
made parallel to the Tateral border of the patella and patellar ligament. This extends
from the lateral side of the fascia lata along the cranial border of the biceps femoris and
into the lateral fascia of the stifle joint. The biceps femoris and attached lateral fascia

_ are retracted allowing exposure to the joint capsule. The joint is extended and the
patella huixated medially exposing the stifle j Jomt.
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KL EERG VVSI KGVCAN RYLAMKEDGR LLASKCVTDE CFFFERLESN
GY%\?QSRKY 120 TSWYVALKRT GQYKLGSKTG PGKAI LFLP MSAKS
155 <212> Type : PRT <211> Length : 155 SequenceNane
: SEQID NO3 SequenceDescription Sequence <213>
Organi smNanme : HOMO SAPI ENS <400> PreSequenceString :

, RLY F LR H
CVRERSDRL e e Bte SR SR it of o
L L Al dsfaeten drrrehiesr SNeoeaT idRSifi and ROkIdSy/Alsiital marker. A
GOkl Wesi ilabd S04 o éﬁ_e ﬁ%é%ﬁ Iﬁ%yo%@a;fe RN layer and

<211> Length : 155 SequenceNane : L i
Se q‘ﬁ%"ﬁ&%‘f&“& F e Btilagee Zhe  prprosigite A aun dBEEIet BrGitHr is used

. . a : .
A DS i LAY e

(1Jt1 #gfp%%cﬁ‘? ﬁ”lf K‘i?@ﬁ 15“%2%? of 57 B s coze ofspchendenl pengradoastilage
G iOB&Follyremowd. TRea e %ﬁ?ﬁi}?‘ﬁm@@?ﬁ% E)érﬁ]'ig\é@ging is
AL PRSP A SRR R b pebasdep dpeBRmO Rl o
60 skecQUDARHERE] \BILIGYGAN (RYhAMSERCR A MSIKEVERE] defect. This
1oCF%EEe?éuﬁ§g u%%%é?ﬁ%ﬁ%ﬁ&g%omeﬁm s RIS SUNHE NS
PEA L'%:'hLe cartilage defects are copiously flushed with sterile saline prior to insertion
of the test article. The appropriate test material is then placed into the defect such that it
is in line with the surrounding cartilage and covered with biological glue to maintain in
place. A final saline flush of the joint is carefully done. The patella is then reduced and
15  the joint moved through a complete range-of-motion to ensure that there is no
impingement due to the implants, This is followed by routine closure of the joint in
three or four layers using appropriate suture material.
Post operatively, 2 modified Thomas splint is applied to the leg. This remains in
place for 2 weeks to limit flexing of the operated knee. Post operative checks are made
20  for any animal displaying signs of post operative discomfort. Post operative analgesics
are given for 5 days if the animals display any signs of distress of discomfort. Al
treatments are recorded i the appropriate study documentation.
Necropsy
Animals are humanely sacrificed at 12 weeks postoperatively. Bodyweights are
25  recorded immediately prior to sacrifice. Deep anesthesia is induced with a mixture of
ketamine-xylazine and the subject exsanguinated according to the guidelines set forth
by the AVMA Panel on Euthanasia (JAVMA, Mazrch 2000).
Gross evaluation and sample collection as described in Table 4 are performed.
Lymph nodes in close proximity to the joint isexamined. The articulating surfaces
30 opposing the defect sites are examined for any abnormal joint surface. Additionally,
gross evaluations of the knee joints is made io determine the cartilage repair based on -
previous scoring criteria listed in Table 4. Femora, patellae, synovium, and popliteal

Iymph nodes are harvested and placed into appropriately labeled containers.
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155 <212> Type :
SequenceNane

Sequence <213> Organi smNane :
PreSequenceStri ng

L LRSI GRe 2y KX RV hfdve
HFLPRL 206 <212> Type

SequenceNane
Feat ure Sequence:
M SC_FEATURE
LocationTo : 165

PRT <211> Length : _
SEQ ID NO:5 SequenceDescription
HOMO SAPI ENS <400>

155 Page 3

: MBGPGTAAVA LLPAVLLALL APWAGRGGAA
APTAPNGTLE AELERRWESL VALSLARLPV 60 AAQPKEAAVQ
SGAGDYLLG KRLRRLYCNV G GFHLQALP DGRl GGAHAD TRDSLLELSP
1 2mediRtoin Al r@Eny ASRE Freiv sRKObipRIREcak HREGERMESS the cartilage

SEQ I D NO: 6:
<222> LocationFrom :
Informati on :

O her

S i S LR S pecimcn

SEQ ID NO 6 SequenceDescription

<221> Feat ur eKey :

165 <222>

X is other than N

arthbies: Grpdsabvaluatibi/add Salph)OdlRctionO Sequence e;tzg-?;g
O i : :
MARERIAAGP  KEAAVQEESE Dyl LY8UMHE R RLY: h[ILQALPDGRI
GEAHABTRDS —60—14 BUASR sk
SR e CTEREIlLL PN CVESYICY - 15h BOAEL &] SKN
CHIUBEONRYS PTMKVITHELP RL 1152
£ys

Spleen

Popliteal lymph nodeés X X

Knee joint (includeg X X X

articulating defect site)

Gross Morphological Observations

After collection of the knee joints, the joints are opened, photographed and the

surface of the defect site scored as indicated in Table 5. The synovial membrane

isexamined for any inflammation. Joint flnid is collected and analyzed.

Table 5: Scoring Criteria for Gross Morphological Evaluations

Characteristic \Grading Seore
Hdge Infegration Full 2
(new tissue relative to native cartilage) [Partial 1
[None 0

Smoothness of the cartilage surface Smooth 2
[ntermediate 1

ough 0

Cartilage surface, degree of filling Flush 2
Slight depression 1

) Depressed/overgrown 0

Color of cartilage, opacity or Transparent 2
transiucency of the neocartilage Transhucent 1
Opaque 0

Histology and Histological Evaluation

Immediately after dissection and following gross joint surface observations, the

joints isplaced in 10% phosphate buffered formalin (at least ten-fold volume) for at least
48 hours and sent for histological processing. After fixation in 10% phosphate buffered

formalin, the specimens is grossly trimmed to remove exira tissue, The tissue blocks
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10

15

20

.25

30

<212> Type : PRT <211> Length : 152 SequenceNane :

SEQ ID NO: 7 SequenceDescription Feature Sequence:

SEQ I D NO 7: <221> FeatureKey : M SC FEATURE <222>
Locati onFrom: 111 <222> LocationTo : 111 O her
Inforrration : X is other than N and rmrglgreferablyG
N165 No, Sequence < >

(Or TEATSRRR g@”‘ﬁﬁ%\ﬁo‘gﬁ@? in fzomy e exppriosipplenydasm inferfgce in
MARHGEWGNka i 5 QBOMP LGSV PVERMEB Wb &S OB KEAGRoP RGP Ao

VIRDLDHLKG . 60, LRRROLYCRT GFHLEI FPNG Tl QGTRK
REG LEET e“h?x‘?ﬂfﬁ?@i‘ "MSGLYLGWE 120 KGELYGSEKL

ISS%&@%&%E%@%%%%&‘E%‘%%W 50,4 e

5 PReFetioas aspures eavepldte decglgification) Uve ediaptete decsEiﬁcdﬂBn WQ@efbrmined,

S ahes
250 SESS Gl miaal il SnaEfuBge G phiteh Subiddla e
1 45pecinons. isse W%{ &h¥d 0 um 4 Dnexsprtion |in staipera with FI&E Xnd gnother

ot J&Ql[enﬁ:h a8ct)bh ath SAH8inAH %Eﬁﬁe‘ﬂé’daﬂle@ with 'Fa&G{ & 8erd. T PIF l‘g%tolgzgw

44X) CDSJoin : No Patent
E a%[ﬂysm e sections, the scoring scale according to Frenkel is used.

Histological evaluation is performed to measure the following parameters:
Characteristics of the neo-formed tissue, regularity of the joint surface of the
regenerated tissue, siructural integrity and thickness of the regenerated tissue,

endochondral ossification and state of the cells in the Temaining cartilage.

Example 14: Pharmacokinetics

Methods for detecting administered compounds in the blood or tissue of treated
mammals are known in the art. The pharmacokinetic properties of the administered
compounds are determined using such methods. In animal models, radiolabelled
oligonucleotides or peptides can be administered and their distribution within body
fluids and tissues assessed by extraction of the oligonucleotides or peptides followed by
autoradiography (Agrawal et al PNAS 88,:7595,1991). Other methods include labeling
of a peptide with a reporter moiety, including fluorescent or enzyme labels,
administration to an animal, extraction of the peptide from body fluids and organs
followed by HPLC analysis. Alternatively, immunohistochemical methods are used for
detection of the administered peptide in tissue. The present invention conternplates
repofter labeled FGF polypeptides and chimeras, fusion protein, hybrids and conjugates

using the same,

Example 15: Effect of Variants on PC12 Cells

To investigate whether newronal PC12 cells respond differently to the FGFs and
FGF variants, cells were exposed to FGI-2, FGE2-N111R, FGF-9 and FGF9-W144G.
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Sequence: SEQ ID NO:8: <302> Title : ACTIVE VARI ANTS
OF FGF WTH | MPROVED SPECI FI CTY <308>

DBAccessi onNunber <309> DBEntryDate : - - <310>
DocNunber : WO -02. 3673-2- <311> PatentFilingDate :
2001-10-18 <312> PubDate : 2002-05-10 <313> From: 1

<313> Tq : 8 .Sequence, .<213> O gani smNane : HOVOD
SAPI ENéH‘e&é&‘?ﬁBr cHtrerrgaly icipged fuamplaptable rat adrenal

RGRAMIB:Dphcbiithih iR, Y6RIGE ek om@NGE YR aHRRE Fnlchse
e R Y LSRRG S bRt v DB Egpicillin and
RT ARG AT e b RRYRRDK? WREHKDI GISorQriant 12 2 MaMiaincd Hedatir at

. . : | D
5 I&’)ﬁg’c ’]S‘:g %é%sgé%eg%bﬁeg | gﬂier égsg?/%sf&gy ‘%glg gg?—gg);[ﬁs%%egs were

10

15

20

NOrdlected ard>cemgifugsd dides) min, MPRCpREATRELs wad 2esuspended in 5 ml
Lopatd 37 108 <222> LocationTo : 108 O her
Infornhg??%glaeix is other than Wand nore preferably s

el ect-&ferf3rdgs io cultyre, oty FGF-1 MHAGT)9 BOBEA neuronaNdifferbiatiacion at

Seg Uahite® : Ie%Qasl. [Qeflbifsd Q&,? 8}1?@1&180' @%Lﬁ@ é!{'%@f;i@nl\s{r%lose
OF FG- WTH | MPROVED SPECI FI -<l§(5)> _
DEFRSERAIOR H{ N tsulress dapongtated: thatDihe dongth. of S Oneurite outgrowth

Domdliad & FGF\AOvaeypitally Gonkdr than that induced by FGF-9. Importantly, the
variants induced an inverse effect when compared to their wild type counterpart. While
FGF2-N111R was more pofent, as defermined by the number and length of the neurite
extensions, than FGF-2, FGF9-W144G had the weakest acfivity of all tested ligands
exerting minimal differentiation even at the highest concentration employed (40 ng/ml).

The introduction of a mutation in the B8-B9 loop of the FGF-2 and FGE-9
ligands resulted in polypeptides having a selective effect on the cells in culture.

While the present invention has been particularly described, persons skilled in the art
will appreciate that many variations and modifications can be made. Therefore, the
invention is not to be construed as restricted to the particularly described embodiments,
rather the scope, spirit and concept of the jnvention will be more readily understood by

reference to the claims which follow.



<311> PatentFilingDate : 2001-10-18 <312> PubDate :
2002-05-10 <313> From: 1 <313> To : 172 Sequence
<213> Organi smNane HOMO SAPI ENS <400>
PreSequencestring : MALYCRTGFH LEI FPNGTI Q GTRKDHSRFG
C Sl AVG LVSI RGVDSG LYLGWNEKGE 60 LYGSEKLTQE
QFEEN WYNTYSSNLY KHVDTGRRYY VALNKDGTPR EGTRTKRHXK
120 FTHFLPRPVD PDKVPELYKD | LSQS 145 <212> Type : PRT

211> L th : Na : SE D, NO 10
1. SoquANEBRAs o 4 £ e vtD & fosat e (B Bater o s qpd further
c«ﬁ%&?sﬁrg it 1Bast A6 HRNYARANTD BRBRFINMHE bbAPBDER o loop,
SPECI FTCI TY <308> DBAccessi onNunber <309> DBEnt ryDat e

being an 43G6>amagNoishetharasterived 3873k least1ape of the following

@&5’% gé%bg%ﬁ%éﬁ%g%lsb%ga%ﬁd@?cé%{fagi%gpﬁ?}g%ui:_eigré)roliferation

of SRAYSNESs ﬁéﬁﬁﬁ@ #D1ga8t GHNFTF ‘re pbSsaiPOF variant
PreSequenceString MALYCRTGFH LEI PNGTI GTRKDHSRF
hawrmceehﬁn@d_m ¢ificitaviarreaid adJeastampxiracgptor subtype

o AR R T S 105

2. The variant according to claim 1 wherein the FGF is FGF-9.

3. The variant according to claim 1 or 2 having SEQ ID NOS: 11 or 13

- wherein the at least one substitution is replacement of tryptophan 144.

4, An FGF complex molecule comprising an FGF variant according 1o

anyone of claims 1-3 linked to a bioactive agent.

5. The FGF complex molecule according to claim 4 wherein the bioactive
agent is CNP (1-22).

6. The FGF complex molecule according to claim 5 having SEQ ID NOS:
16-17.

7. A polynucleotide encoding an FGF complex molecule having SEQ ID
NOS: 31-32.
8. A pharmaceutical composition comprising as an active ingredient a

variant of an FGF having at least one truncated terminus and further -
comprising at least one amino acid substitution in the beta 8-beta 9 loop, '
being an FGF antagonist characterized in at least one of the following
attributes compared to the corresponding wild type FGF: reduced proliferation

- of target cells having at least one FGF receptor subtype, said FGF variant
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<212> Type : PRT <211> Length : 145 SequenceNane :
SEQ ID NGO Il SequenceDescription Feature Sequence:
SEQ I D NO 11: <221> FeatureKey : M SC FEATURE <222>
Locati onFrom: 81 <222> LocationTo : 81 O her
ha\ViHgP ERRANESY Teckptsr gb@&ﬂcihhﬂﬁ W@ 1BRCoRE SESERB! ¥ubtype
elected fromG R or V(W44X) CDSJoin : No
compred de anothes rexepiorn sublipe. : HOMVO SAPI ENS  <400>
PreSequenceString : MALYCRTGFH LEI FPNGTI Q GTRKDHSRFG
| LEFI SI AVG LVSI RGVDSG LYLGWNEKGE 60 LYGSEKLTQE

9. CVF RSB MAGN I ERN oS TTREYOr M-SR Vil e BIHIRER G F
120 FTHFLPR 127 <212> Type : PRII{@<211> Length : 127

is §§fu%ncel\lane : SEQ ID NO 12 SequenceDescription
Pat ent Sequence: SEQ I D NO 12: <302> Title : ACTIVE
VARI ANTS OF FGF W TH | MPROVED SPECI FICI TY <308>
o T el e Mt gy
cNu r. - - -2- < > PatentFi]lin e !
leaR @R RIbeIuR 1o JOPBORED! Of yBioPhSn 16 AchaYRaFR G D NOS:
11R%963.7 <313> To : 127 Sequence

11.  The pharmaceutical composition according to any one of claims 8-10
comprising as an active ingredient a FGF variant of any one of claims 1-3

linked to a bioactive agent.

12. The pharmaceutical composition according to claim 11 wherein the
bioactive agent is CNP (1-22).

13.  The pharmaceutical composition according to claim 12 having SEQ ID
NO: 16-17.

14. A method of interconverting selectively an FGF polypeptide from a
mitogen to a differentiation factor or from a differentiation factor to a mitogen
by generating a variant having at least one amino acid substitution into the
beta 8-beta 9 loop of said FGF polypeptide.

15.  The method according to claim 14 wherein the FGF is a FGF-9 variant.

16. The method according to claim 15 wherein the FGF-9 has SEQ ID
NOS:8-9.

17.  The method according to claim 14 wherein the FGF has SEQ ID NO:8.

18.  The method according to claim 14 wherein the FGF has SEQ ID NO:9.
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<213> Organi smNane : HOMO SAPI ENS <400>
PreSequenceString : MALYCRTGFH LElI FPNGTI Q GTRKDHSRFG
| LEFI SI AVG LVSI RGVDSG LYLGWNEKGE 60 LYGSEKLTQE
CVFREQFEEN XYNTYSSNLY KHVDTGRRYY VALNKDGTPR EGTRTKRHQK
120 FTHFLPR 127 <212> Type : PRT <211> Length : 127
OrgseipeniceName 1iceh® | D NO: 13  SequenceDescri ption
—-—-Featur-e--Seguence:.-~-SEQ | D NO 13: <221> Feat ureKey :
M S FATUREOBSR22282 0cat | onFrom 81 <222> LocationTo :
81 @xther: REHONVOBtiOon : X is other than Wand nore
preftertabl:y s elected fromG R E or V (W44X)
CDSJwointry NoISBaHUence <213> Organi smNane : HOMO
SAHIENS 1Code0> PbeBéquenceString : MQLYCRTGFH
L El BERNERu@b ST RKDPBRFEG 93 IERI9BI0AVG LVSI RGVDSG LYLGWNEKGE
601E¥®SEKEICE EVFREFFEEBOMBNTYSSNLY KHVDTGRRYY
ALIRBERPRACESTRTKRHQK 120 FTHFLPRPVD PDKVPELYKD | LSQS
<11Q>4§rgffzﬁa¢yseNam@R=r PROCHDM BEAEEHEH: LTUAS SequenceNane
SEQ I D NO, 14 SequenceDescription Feature Sequence:
IndigHdup @Piaca@zp FeatureKey : M SC FEATURE <222>

Clty : MOSHAV SITRIA
State :
Country : ISRAEL
PostalCode : 76834
PhoneNumber :
FaxNumber :
EmailAddress :
<110> LastName : YAYON
<110> FirstName : AVNER
<110> MiddleInitial :
<110> Suffix :

Individual Applicant
Street : GANEI YOHANAN 160
City : MOSHAV GANEI YOHANAN
. State :
Country : ISRAEL
PostalCode : 76922
PhoneNumber -:
FagxNumber :
EmallAddress :
<110> LastName : BOGIN
<110> FirstName : OREN
. <110> MiddleInitial :
©<110> Suffix :

Application Project

<120> Title : FGF VARIANTS BND METHODS FOR USE THEREOF
<130> AppFileReference : PRO-018-PC7T

<140> CurrentAppNumber : PCT/IL03/XXXXX

<141> CurrentFilingDate‘: 2003-05-09

FEarlier Applications

<150> PriorAppNumber : IL149562

. Page 1



<222> LocationTo : 80 Oher Information : wherein Xis
other than N and nore pref erably S (N143X) CDSJoin :
No Page 8 Sequence <213> Organi smNanme : HOMO SAPI ENS
<400> PreSequenceString : MALYCRTGFH LEI FPNGTI Q
GTRKDHSRFG | LEFI SI AVG LVSI RGVDSG LYLGWEKGE 60
LYGSEKLTQE  CVFREQFEEX VWNTYSSNLY KHVDTGRRYY VALNKDGTPR
<L IPGFRIRREOKINIDBTETHR BR 029 <212> Type : PRT <211>
Length : 127 SequenceNane SEQ | D NO 15
SequelsfenceDescri ption Feature Sequence: SEQ I D NO: 15:

g SR
MAAG L8® el ﬁ@%@eﬁgﬁkﬁ&é’ %éf}?ﬁi%g;a GVREKSDPHI
o RAEERiowS §ﬂé¢?§%§%§§@%@’%@%ﬁ&k@%‘i&%§%@cﬁ?ﬁ%ﬁﬁﬁm

o kYESEFCES Ve PXANFYEIALY KHVDTGRRYY
VAERKDGTPR EGTRTKR 120 FTHFLPRGGG GLSKGCFGLK

<212bDRESMBGREC 152 <212> Type @ PRT <211> Length :
<211¥52ength : 155

SequenceName : SEQ ID NO:1

SequenceDescription :

Sequence: SEQ ID NO:1:
<221> FeatureKey : MISC FEATURE
<222> LocationFrom : 111
<222> LocationTo : 111
Other Information : X is other than N and more preferably s
elected from R or G.
CDSJoin : No

Fealture

Sequence: SEQ ID NO:1:

<221> FeatureKey : MISC FEATURE

<222> LocationFrom : 111

<222> LocationTo : 111
Cther Information : X is other than N and more preferably s

elected from R or G. :
CDSJoin : No

Sequence
<213> OrganismName : HOMQ SAPIENS
<400> PreSequenceString :
MAAGSITTLP ALPEDGGSGA FPPGHFKDPK RLYCKNGGFF LRIHPDGRVD GVREKSDPHI
60
KLOLOAEERG VVSIKGVCAN RYLAMKEDGR LLASKCVTDE CFFFERLESN RYNTYRSRKY
- 120
TSWYVALKRT GQYKLGSKTG PGOKATILFLP MSAKS
155
<212> Type : PRT
<211> Length : 155
SequenceName : SEQ ID NO:2
SequenceDescription :

Page 2




SequenceNane SEQ I D NO: 16 SequenceDescri ption
Feature Sequence: SEQ ID NGO 16: <221> FeatureKey :
M SC FEATURE <222> LocationFrom 81_ <222> LocationTo
: 81 Gher Information : X is other than Wand nore
preferably s elected fromG R E or V (W44X)
Seq@BBJ}0in : No Sequence Page 9 <213> Organi smNane :
——-=HOM3 SAPI ENS <400> PreSequenceString : M3ISKGCCFGL
<21XKt DRIGEBNBBNEGECOARBRE IFPIYERTGFH LEI FPNGTI Q' GTRKDHSRFG
<40G0 BdeBeln8kAVESLYBARGYDSG LYLGWNEKGE LYGSEKLTQE
MAAGSFRECF BERERYSSYS SR PGHFKDPKKRVDTKRRRYE IANINEDERPR GVREKSDPHT
EGHTKRHQK FTHFLPR 157 <212> Type : PRT <211> _Len_gth
KLOLOMRERGSHY §E KE¥SANERYLABEBDER NOAIHCVISH:) USIFERBECKN | GYNTYRSRKY
Felet%r e Sequence: SEQ ID NO 17: <221> FeatureKey :
TSWHASEREERPURECS KD REQRIAFLENESHIRG 1 111 <222>
ionTo : 111 O her Information : X is other than W
<21‘J:}n yﬁ‘ﬁrg BReferably s elected fromG R E or V
ERLFCE Bgn : No _ Sequence <213> Organi snmNane :
EAPE © 10T Isll?e§gé1§ence8tri ng : atggctgceg
992§ ERPRERPRECHH Y ‘geect t ccgg aggat ggcgg cageggegec

Seqé@%ee
<213> QOrganismName : HOMO SAPIENS
<400> PreSequenceString :
MAQGQITTLP ALPEDGGSGA FPPGHFKDPK RLYCKNGGFF LRIHPDGRVD GVREKSDPHI .
60 T

KLOQLOAEERG VVSIKGVCAN RYLAMKEDGR LLASKCVTDE CFFFERLESN XYNTYRSRKY

120
TSWYVALKRT GQYKLGSKXTG PGQKAILFLP MSAKS

155
<212> Type : PRT
<211> Length : 155

SequenceName : SEQ ID NO:4

SequenceDescription :

<21

Feature
Sequence: SEQ ID NO:4:
<221> FeatureKey : MISC FEATURE
<222> LocationFrom : 111
<222> LocationTo : 111 ) ‘
Other Information : X is other than N and more preferably s
elected from R or G.
CDSJoin : No

" Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :

MAQGOQITTLP ALPEDGGSGA FPPGHFKDPK RLYCKNGGFF LRIHPDGRVD GVREKSDPHI
60 '
KLOLOARERG VVSIKGVCAN RYLAMKEDGR LLASKCVTDE CFFFERLESN GYNTYRSRKY

120 '
TSWYVATKRT GQYKLGSKTG PGQOKAILFLP MSAKS

155
<212> Type : PRT
<211> Length : 155
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ttcccgececcg ggcacttcaa ggaccccaag cggctgtact gcaaaaacgg
gggcttcttc 120 ctgcgcatcc accccgacgg ccgagttgac
ggggt ccggg agaagagcga ccctcacatc 180 aagctacaac
tt caagcaga agagagagga gttgtgtcta tcaaaggagt gtgtgctaac -
240 cggtacctgg ctatgaagga agat ggaaga ttactggctt
ctaaatgtgt tacggatgag 300 tgtttctttt ttgaacgatt
gg&aceenaeNamat acH: dctOadbcggt ¢ t agaaaatac 360
ac SegreggePaset iyjciat :gaaacgaact gggcagtata aacttggttc
caaaacagga 420 cctgggcaga aagctatact ttttcttcca
Sequengect gct a agagctga 468 <212> Type : DNA <211>
“TTTeéength ; 468 SequenceNane : SEQ I D NGO 18
<2133, &6ﬁ€é€@§%¥?pilﬂﬂ¥o CAFLENE Sequence SEQ I D NO 18:
<4002 PrsSeaueny mi.st feature e 10 <222>

MSCHARAT R oREP B e ASBREcEERnt P innieRts WpiiibRsr varstamey
s BV S8 ML SRR Bespsany oA B. LAl Bocfanoe
v Rl SRR L Bl SO Mo

LSKNgﬁ RBCKR \ggﬁ&?ﬁm\lane HOMO SAPI ENS  <400>
gequence ring atggctgccg ggagcat cac cacgctgccc

<21zgc§9bgccg§R@ggatggcgg cagcggcgcc 60 ttcccgeccg
<211ggg@ﬁ5£ﬁaa fggsaccccaag cggctgtact gcaaaaacgg gggcttcttc
SequencelName : SEQ ID NO:6
SequenceDescription :

Feature

Sequence: SEQ ID NO:6:

<221> FeatureKey : MISC FEATURE

<222> LocationFrom : 165

<222> LocationTo : 165
Other Information : X is other than N and more preferably G
CDSJoin : No

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSeguenceString :
MARLPVAAQP KEAAVQSGAG DYLLGIKRLR RLYCNVGIGF HLOALPDGRI GGAHADTRDS
60

LLELSPVERG VVSIFGVASR FFVAMSSKGK LYGSPFFTDE CTFKEILLPN XYNAYESYKRY

120
PGMFIAT.SKN GKTKKGNRVS PTMKVTHFLP RL

152
<212> Type : PRT
<211> Length : 152

SequenceName : SEQ ID NO:7

SequenceDescription :

Feature
Sequence: SEQ ID NQO:7:
<221> FeatureKey : MISC FEATURE
<222> LocationFrom : 111
<222> LocationTo : 111 _
Other Information : X is other than N and more preferably G
{N165G)
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120 ctgcgcatcc accccgacgg ccgagttgac ggggtccggg
agaagagcga ccctcacatc 180 aagctacaac ttcaagcaga
agagagagga gttgtgtcta tcaaaggagt gtgtgctaac 240
cggtacctgg ctat gaagga agat ggaaga ttactggctt ctaaatgtgt
tacggatgag 300 tgtttctttt ttgaacgatt ggaatctaat
cgnigeaata citaccggtc tagaaaatac 360 accagttggt

at gt ggcatt ‘gaaacgaact gggcagtata aacttggttc caaaacagga

ct caga aagctatact ttttcttcca atgtctgcta
?ﬁ?gﬁgggtgggg46g <21%> Type : DNA <211> Length : 468

<21 3eanenaeNaiRmeEQ hdld@ A ryaequencebescri ption
<dobeatriRoRMeBEingEQ | D NO 19: <221> Feat ureKey :
MA PIGESEEN e SlavioBAvERE 23v b aciatn s MESRDHL.EGS FIdAAPRGPA VTDLDHLKGY
Looat i onTo : 333 O her Information N IS SELECTED FROM
LRREQLYGRIGGFRLEIERSI or TOANRKDIS QEGERERPNST -AVGLVSIRGY- DSGLYLGMNE
Seiiience Nanme SEQ | D NO 19 Sequence <213>
KGEIGrGEHIs ITacs FRIEMD BARNENT sSPageKATDTE) RYYVALNKDG TPREGTRTKR
Pri#SequenceStri ng at ggctgccg ggagcat cac cacgct gccc
HOKIJBatRRc CYPPAgYBREY gejol Ieifcggcgeec 60 ttcccgeccg
gddct t caa ggaccccaag cggct gtact gcaaaaacgg gggcttcttce
<21é%uiy ¢gEBfcc accccgacgg ccgagttgac ggggt ccggg

<2llgyd&gaddga é88tcacatc 180
gSequeﬁ%eName : SEQ ID NO:8

SequenceDescription :

Feature
Sequence: SEQ ID NO:8:
<221> FeatureKey : MISC FEATURE
<222> Locationfrom : 144
<222> LocationTo : 144
Other Information : X is other than W and more preferably s
elected from G, R, E or V (W144X)
CDSJoin : No ‘

Patent:

Seguence: SEQ ID NO:8:

<302> Title : ACTIVE VARIANTS OF FGF WITH IMPROVED SPECIFICTY
<308> DBAccessionNumber :

<302> DBEntryDate : - -

<310> DocNumber : WO 02.36732

<311> PatentFilingDate : 2001~10-18

- <312> PubDate : 2002-05-10

<313> From : 1
<313> To : 208

Sequence

<213> OrganismName : HOMO SAPIENS

<400> PreSequenceString :

MGQSEAGGLP RGPAVTDLDH LKGILRRRQL YCRTGFHLEI FPNGTIQGTR KDHSREGILE
60 '

FISTAVGLVS IRGVDSGLYL GMNEKGELYG SEKLTQECVF REQFEENXYN TYSSNLYKHV
120

DTGRRYYVAL NKDGTPREGT RTKRHQKFTH FLPRPVDPDK VPELYKDILS QS
172
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aagct acaac ttcaagcaga agagagagga gttgtgtcta tcaaaggagt
gtgtgctaac 240 cggtacctgg ctat gaagga agat ggaaga
ttactggctt ctaaatgtgt tacggatgag 300 tgtttctttt _
ttgaacgatt ggaatctaat nnntacaata cttaccggtc tagaaaatac
360 accagttggt atgtggcatt gaaacgaact gggcagtata
actt gttc caaaacagga 420 cctgggcaga aagct at act
<21 ?t t%t ctgcta agagctga 468 <212> Type : DNA
<zl 51 enq_ 468 Se uencel\lame . SEQ I D NO: 20
t'l Sequence SEQ I D NG 20:
<22 %q‘iféﬁ FER y}ptl‘?ﬁlsc feature <222> Locati onFrom:
Fea§§9e<222> LocationTo : 333 Gther Information : NNNis
codon coding for amno acid A rg. CDSJoin : No

""""""" m swmnms------- Sequence Name : SEQ ID NO 20
f;gg‘%@ Sg‘édﬁi qo¢ 9' © HOMD SAPI ENS  <400>
<228 [)fnl [‘91683 ggctcang ggcanat cac cacgctgccc
<2zgpc]gggé~tqg,ngggagggcgg cagcggcgcc 60 ttcccgceccg
g9CHaC AR OGRS E §6R2T £ IQCthAct tﬂgﬁ%ea&?&%&%g%&%%&sbly s
eledZdl c:@a0CAt RC BCELCPAGHGD s&g0agt tgac ggggtc
agaagRGEga - cggtcacatc 180 aagct acaac ttcaagcaga
agagagagga gttgtgtcta tcaaaggagt gtgtgctaac 240
Pate@ggt acct gg ct at gaagga agat ggaaga ttactggctt ctaaatgtgt
--—t-acggat gag y
Sequence: SEQ ID NO:9:
<302> Title : ACTIVE VARIANTS OF FGF WITH IMPROVED SPECIFICITY
<308> DBAccessionNumber : -
<309> DBEntryDate : -
<310> DocNumber : WO 02/36732
<311> PatentFilingDate : 2001-10~18
<312> Pubbate : 2002-05-10
<313> From : 1
<313> To : 172

Sequence

<213> OrganismName : HOMO SAPIENS

<400> PreSequenceString :

MQLYCRTGFH LEIFPNGTIQ GTRKDHSRFG ILEFISIAVG LVSIRGVDSG LYLGMNEKGE
60

LYGSEKLTQE CVFREQFEEN WYNTYSSNLY KHVDTGRRYY VALNKDGTPR EGTRTKRHQK
120

FTHFLPRPVD PDKVPELYKD ILSQS
145

<212> Type : PRT

<211> Length : 145 .
SequenceName : SEQ ID NO:10
SequenceDescription :

Patent

Seqguence: SEQ ID NO:10:

<302> Title : ACTIVE VARIANTS OF FGF WITH IMPROVED SPECIFICITY
<308> DBAccessionNumber :

<309> DBEntryDate :

<310> DocNumber : WO 02/36732

<311> PatentFilingDate : 2001-10~18

<312> PubDate : 2002-05-10

<313> From : 1 '
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300 tgtttctttt ttgaacgatt ggaatctaat nnntacaata
cttaccggtc tagaaaatac 360 Page 12 accagttggt
atgtggcatt gaaacgaact gggcagtata aacttggttc caaaacagga
420 cctgggcaga aagctatact ttttcttcca atgtctgcta
agagctga 468 <212> Type : DNA <211> Length @ 468
<318eqnencaNam™e : SEQ I D NO 21 SequenceDescri ption
Feature Sequence: SEQ ID NO 21: <221> FeaturekKey :
Sequeses f eat ure  <222> LocationFrom: 9 <222> LocationTo
~——+-9-Oher Information : NIS EITHER A OR G CDSJoin :

<Z1No CeminirseNafequencro SEIENZ NO 21: <221> FeaturekKey :
<4097 strdfSeameneesSk?22dg Locati onFrom: 15 <222> LocationTo
MOLYCRBSKBt AT FENGCOLQeETRIDESHYd STEFINERVE ORs fReyB3 iyl GiNEKGE
No #kature Sequence: SEQ ID NO 21: <221> Feat ureKey :
LYGWW%@N@R@QFEBB%YWNM RHVDTGRE$Y VRRNRDGTPR EGTRTKRHQK
ionTo : 333 O her Information : NNN is other than
FTHEéLQ?é’&’@nP@BHPﬁQYK@rIB@Sn (AAT or AAC) or a stop codon
21 S5s nore preferably a codon cod dl ng for amno acid
< T : stom Codon ------------
<21§ Y A §RICDSIoin 1 N0 Qu
SequenceName ¢ SEQ ID NO:11
SequenceDescription :

Sequence: SEQ ID NO:11:
<221> FeatureKey : MISC FEATURE
<222> LocationFrom : 81
<222> LocationTo : 81
Other Information : X is other than W and more preferably s
elected from G, R, E or V {(W144X) :
CDsJoin : No

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
MOLYCRTGFH LEIFPNGTIQ GTRKDHSRFG ILEFISIAVG LVSIRGVDSG LYLGMNEKGE
60
LYGSEKLTQE CVFREQFEEN WYNTYSSNLY KHVDTGRRYY VALNKDGTPR EGTRTKRHOK
120
FTHFLPR
127
<212> Type : PRT
<211> Length : 127
SequenceName : SEQ ID NO:12
SequenceDescription :

Patent

Sequence: SEQ ID NO:12:

<302> Title : ACTIVE VARIANTS OF FGF WITH IMPROVED SPECIFICITY
<308> DBAccessionNumber :

<309> DBEntryDate : -

<310> DocNumber : WO 02/36732

<311> PatentFilingDate : 2001~10-18

- <312> PubDate : 2002-05-10

<313> From : 1
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|

Sequence Nane : SEQ I D NO 21 Sequence <213>
Organi smNane : HOMO SAPI ENS <400> PreSequenceStri ng
at ggct cang ggcanat cac cacgctgccc gcccttccgg aggat ggcgg
cagcggcgcc 60 ttcccgecccg ggcacttcaa ggaccccaag
cggctgtact gcaaaaacgg gggcttcttc 120 ctgcgcatcc
<3148CGRCaacgg ccgagttgac ggggtccggg agaagagcga ccctcacatc
gégﬁbagg-%s aagct acaac ttcaagcaga agagagagga
seqijOi gt cta tcaaaggagt gtgtgctaac 240 cggtacctgg
__?f%wmgaagga agat ggaaga ttactggctt ctaaatgtgt tacggatgag

[t %%#: atctaat ggntacaata
iﬁéﬁpQ) %&E%EE %é g accagttggt atgtggcatt

MQLW%%&FQE@??@ ﬂaﬁi%ﬁzt AILEE {E‘ﬁfé"t 3 GV%%CPEgGMNEKGE

cctggggcaga aagct at act ttttcttcca a
LYY, ro2l 2vrRreeEEy NTYeRldR kﬁ’@ﬁﬁ’@RRY’ﬂ_ %‘%%%g geMBABTRRIOK

»189EQ | D NO 22 SequenceDescri ption eat ure Sequence:
FTHESER | D NO 22: <221> FeatureKey : misc _feature <222>

Laeati onFrom : 9 <222> LocationTo : 9 O her
<212nfrgpeati BRT: N IS EITHER A OR G CDSJoin @ No Feature
<211Segeegetr: : SEE¥ |1 D NO 22: <221> FeatureKey : msc

f e@banencel2de 1 @R iTONEOEAB: 15 <222> LocationTo : 15

SequenceDescription :

Feature
Sequence: SEQ ID NO:13:
<221> FeatureKey : MISC_FEATURE
<222> LocationFrom : 81
<222> LocationTo : 81
Other Information : X is other than W and more preferably s
elected from G, R, E or V (W144X)
CDSJoin : No

Seguence

<213> OrganismName : HOMO SAPIENS

- <400> PreSequenceString :

MOLYCRTGFH LEIFPNGTIQ GTRKDHSRFG ILEFISIAVG LVSIRGVDSG LYLGMNEKGE
60
LYGSEKLTQE CVFREQFEEX WYNTYSSNLY KHVDTGRRYY VALNKDGTPR EGTRTKRHOK
120
FTHFLPRPVD PDKVPELYKD ILSQS
145
<212> Type : PRT
<211> Length : 145 _
SequenceName : SEQ ID NO:14
SequenceDescription :

Feature
Sequence: SEQ ID NO:14:
<221> FeatureKey : MISC_FEATURE
<222> LocationFrom : 80
<222> LocationTo : 80
Other Information : wherein X is other than N and more pref
erably 8§ (N143X)
CDSJoin : No
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O her Information : NIS EITHER A OR G CDSJoin : No

Feature Sequence: SEQ I D NO 22: <221> Feat ur eKey :

m sc feature <222> LocationFrom: 333 <222>

LocationTo : 333 O her Information : N IS EITHER A, C,

G ORT CDSJoin : No Custom Codon ------------

Sequence Nane : SEQ I D NO 22 Sequence <213>
ff?___&ﬁnianane © HOMO SAPI ENS <400> PreSequenceString

132t glegggge. cegag C 69GggLageg ctgctcccgg cggt cet get
<10,395EPEd éé o 2 gdlz?%@lcgg?%ctggg cgggfcgagg ,

(o a
MoL.YSRIESH gg MO ST ggagggg@?%lé:@é% gl“g’t%c Gy g? LYLG%NEKGE

gcggagc
g ééﬁ% GAgEYed ﬁ@ﬁ&ﬁ%#%&
LYGS%%%gggggggR%cgag?acct gctgggcatc 40 g%%@gg%?gg EGTRIKRHOK
FTHFE@E&JQCt ct a ctgcaacgtg ggcatcggct tccacctcca ggcgctcccce
3@97gacggccgca tcggcggcgc gcacgcggac acccgcgaca
<2126Ccetget ggarpct ct cgccc 360 gt ggagcggg gcgt ggt gag
<z2iicatehfERYEe piggccagec ggttcttcgt ggccatgage 420
agsagggacanaget-ctsapggpeogescttc ttcaccgat g agt gcacgtt
cadggagatéDezk pati@at tccca acnnnt acaa cgcct acgag
tcctacaagt accccggcat gttcatcgcc 540 ctgagcaaga
Featatrgggaagac caagaagggg aaccgagtgt cgcccaccat gaaggtcacc
-———6660 cacttcctcc ccaggctg _
Sequence: SEQ ID NO:15:
<221> FeatureKey : MISC FEATURE
<222> LocationFrom : 80
<222> LocationTo : 80
Other Information : wherein X is other than N and more pref
erably S (N143X).
ChSJoin : No

Sequence
-<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
MOLYCRTGFH LEIFPNGTIQ GTRKDHSRFG ILEFISIAVG LVSIRGVDSG LYLGMNEKGE
60
LYGSEKLTQE CVFREQFEEN XYNTYSSNLY KHVDTGRRYY VALNKDGTPR EGTRTKRHQK
120
| FTHFLPRGGG GLSKGCFGLK LDRIGSMSGL GC
152
<212> Type : PRT
<211> Length : 152
SequenceName : SEQ ID NO:16
SequenceDescription :

Feature
Sequence: SEQ ID NO:16:
<221> FeatureKey : MISC FEATURE
<222> LocationFrom : 81
<222> LocationTo : 81
Other Information : X is other than W and more preferably s
elected from G, R, B or V (W144X)
CDSJoin : No

Sequence
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618 SequenceNane
Feat ure Sequence:
<222>

618 <212> Type : DNA <211> Length :
: SEQ I'D NO 23 SequenceDescription
SEQ I D NO 23: <221> FeatureKey : msc feature
Locati onFrom : 493 <222> LocationTo : 495 O her
Information : NNN is other than a codon coding for As
(AAT or AAC) or a stop codon and is nore preferably

<213 BH%ﬂnwaﬂi‘%g MO FARBENRT | d GI y or Arg. CDSJoin :
<40 € ng s ... uence Name : SEQ ID
MGL S%%WSEZ LSCCEFGERF TGFHOVEL EAIGEIQS GTRKDHSRFG

ILE%% gi & a?’ g&-‘@@G’gEE@%% chtgg“g%ﬂ@&m XYNTYSSNLY
B RE R EETB £

C cg gcggacac. ccgcgacagc 180 ctgctggagc
zgiggtﬁ 2 qnggﬁgcggggc gtggtgagca tcttcggcgt ggccagccgy
2405 E deNaideC Lt 68H09nCEdI gAJCcag caagggcaag
Ct céahiaglepe@eaabi¢hh caccgat gag 300 tgcacgttca

aggagattct ccttcccaac nnntacaacg cctacgagtc ctacaagtac
FeaBBPe CCCggcat gt tcat cgccct gagcaagaat gggaagacca
~-agaaggggaa ccgagtgtcg 420 cccaccatga aggtcaccca
| Seq@éi€Ll GEEC IROGOL AT 456
<221> FeatureKey : MISC_FEATURE
<222> LocationFrom : 111
<222> lLocationTo 111
Other Information : X is other than W
elected from G, R, E or V (W144%)
CDSJoin : No

and more preferably s

Sequence

<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :

SequenceDescription :

Feature

-Sequence: SEQ ID NO:18:

,<221> FeatureKey :

misc_feature

Page 10

atggectgecg ggagcatcac cacgctgece gcectteegy aggatggegy cageggegec

ttcccgggcg ggcacttcaa ggaccccaag cggctgtact gcaaaaacgg gggcttcttce

ctgcgiigcc acccecgacgg ccgagttgac ggggtecggg agaagagoga cccteacate

aagctiigac ttcaagcaga agagagagga gttgtgtcta tcaaaggagt gtgtgctaac
| cggtaiiggg ctatgaagga agatggaaga ttactggett ctaaatgtgt tacggatgag

tgtttiggtt ttgaacgatt ggaatctaat nnntacaata cttacecggtc tagaaaatac

accagggggt atgtggcatt gaaacgaact gggcagtata aacttggttc caaaacagga

cctggéigga aagctatact ttttcttcca atgtctgceta agagctga

<212>4ggpe : DNA

<211> Length : 468

SedquenceName : SEQ ID NO:18



<212> Type : DNA <211> Length :
SEQ I D NG 24 SequenceDescri ption
SEQ I D NO 24: <221> FeatureKey : mst feature <222>
Locati onFrom : 331 <222> LocationTo : 333 O her
Information : NNN is other than a--codon coding for As

<229% (L/ggitg @Aclz1 orgf1 stop codon and is nore preferably

456 SequenceNane :
Feat ure Sequence:

or am no acid GIy or Arg CDSJO|n.

<22 N3

Oi tl g:glq 1 5 NNN is ot (J Ror as
n (ﬂﬂ% 4 amEyguspce §%25300 falhg 'H% codon cod
ing F03LThES8GYENEEPIdY AG . atgcagctat ctgcagga

t ggaktyheac. t fagaaat ct tccccaatgg tactatccag 60
ggaaccagga aagaccacag ccgatttggc attctggaat ttatcagtat
custagcaghgggc 120 ctggtcagca ttcgaggcgt ggacagt gga
-—-—--Gi-gt-acct-cg ggat gaat ga gaagggggag 180 ct gt at ggat
Sequeagaaiamct : a8EE CcaAgAg 1i8gt gt at t ca gagaacagtt cgaagaaaac
240 tggtataata cgtactcgtc aaacctatat aagcacgtgg
Sequena@et ggaag gcgatactat 300 gttgcattaa at aaagatgg
—-——-gaceccgaga gaagggacta ggactaaacg gcaccagaaa 360
<21%+t ©agapasmNane t adtMey SAETEYS ggac cccgacaaag tacct gaact
<4005t FradgguencdPoriaid ¢t aagcc aaagttga 438 <212> Type :
atgqgﬂgccg2qgag@g¢@ﬁq1cacg@$gccc gcectteecgg aggatggegg cagcocggegcec

ttcccgcccg ggcacttcaa ggaccccaag cggctgtact gcaaaaacgg gggcttcttc
Ctgcgiigcc accccgacgqg ccgagttgac ggggtccgag agaagagcga ccctcacatce
aagctiggac ttcaagcaga agagagagga gttgtgtcta tcaaaggagt gtgtgctaac
cggtaiiggg ctatgaagga agatggaaga ttactggctt ctaaatgtgt tacggatgag
tgtttzggtt ttgaacgatt ggaatctaat cgntacaata cttaccggtc tagaaaatac
accagggggt atgtggcatt gaaacgaact gggcagtata aacttggttc caaaacagga
‘cctgggigga aagctatact ttttcticca atgtctgcta agagctga

<212>4g§pe : DNA
" <211> Length : 468

SequenceName : SEQ ID NO:19

Seguencelescription :

Feature

Sequence: SEQ ID NO0:19:

<221> FeatureKey : misc feature

<222> LocationFrom : 333

<222> LocationTo : 333
OCther Information :
CDSJoin : No

N IS SELECTED FROM &, C, G, T.

Custom Codon

Sequence Name : SEQ ID NO:19

Sequence

<213> OrganismName : HOMO SAPIENS

- Page 11 .




SequenceNane :
16 Pat ent

Sequence:

SEQ I D

NO 25:

SEQ I D NGO 25 SequenceDescri ption
<302> Title ACTIVE

VARI ANTS OF FG- W TH | MPROVED SPECI FI CI TY <308>

DBAccessi onNunber

DocNumber

WD 022/ 36732

<309>DBEntryDate : -

2001- 10- 18 <312> PubDat e :

2002- 05-10
<4003 F3eSEguend88trQust:om Codon

- <310>

Page

<311> PatentFilingDate :

<313> From: 1

Sequence

atgidmecy SEQUEBLNE X @migencegeeaiBocyy gagiedatiege cagcggegee
HOMO SAPI ENS <400> PreSequenceString at'gcagct at

Qagt t ct acct t gaat
oS R, Sl LR a0 )
C aaaac, 240 nnntataata c
cagtaEILg. LAt aRaARYY PUAT HRaE A
f t t
tor ARt 08, 9055 0F IR DRAMP IRGR A AT 3

0
acc%?%%%é%?%%ét&&%#ﬁ?

gaeachpata tIFEccragiaay et vieatic Iegganagy ageeacttc

tte gg
63“¥gaaccaggga aagaccacag ccgatttggc attctggaat
ctgqqc&\t@gﬁsﬁca@%%@q JERIttIergge a9 Ggaggegrga cocteacate

T —

BHFeS800 firoekotan tacosatany

a

é%%%%ggéggcéggggﬁatac
Walaegdale b5, 20065 NI *Baaacagea

cctgggcaga aagctatact ttttcttcca atgtctgcecta agagetga

468

<212> Type :
<211> Length :

DNA
468

SequenceName :
SequenceDescription :

SEQ ID NO:20

Sequence: SEQ ID NO0:20:

<221> FeatureKey :

<222> LocationFrom :

<222> LocationTo :
Other Information :

rg.

CDSJoin : No

Sequence Name :

o Custom Codon

<213> OrganismName :
<400> PreSequenceString :
ggcanatcac cacgctgece geccticegg

atggctcang
60

'ttcccgcccg

120
ctgcgeatcee
180
aagctacaac
240
cggtacctgg
300

tgtttetttt
360

misc feature

331

333

SEQ ID NO:20

HOMO SAPIENS

ggcacttcaa ggaccccaag cggctgtact

accccgacgg
ttcaagcaga
ctatgaagga

ttgaacgatt

ccgagttgac
agagagagga
agatggaaga

ggaatctaat

ggggtceggg
gtitgtgtcta
ttactggctt

nnntacaata

Page 12

aggatggcgyg
gcaaaaacgg
agaagagcga
tcaaaggagt
ctaaatgtgt

cttaccggte

NNN is a codon coding for amino acid A

cagcggegcc
gagettctte
cccteacate
gtgtgcectaac
tacggatgag

tagaaaatac



SequenceNane : SEQ I D NO 26 SequenceDescription
Feature Sequence: SEQ | D NO: 26: <221> Feat ureKey :

m sc_feature <222> LocationFrom 241 <222> LocationTo
: 243 O her Information : NNN is other than a codon
coding for Tr p (TGE or a stop codon (TAA, TAG or

R A T e Lt
__________ - - SFE
cctofffills sagegiice T RBne S I g B et 6R 000

(2128rg§§gu§r}_§i@§tri ng . atgcagctat actgcaggac tggatttcac
<2116t agAgAl CI dgrccaatgg tactatccag 60 ggaaccagga
aagageacaaaoat idpggepakibes ggaat ttatcagtat agcagt ggge
128egh Ot s - ipi:G@aJ09Cgt ggacagtgga ctctacctcg
ggat gaat ga gaagggggag 180 ctgtatggat cagaaaaact
Feat@a@eccaagag tgtgtattca gagaacagtt cgaagaaaac 240
---~t-ggt at aat a cgtactcgtc aaacctatat aagcacgtgg acact ggaag
Sequgogat agt@tID 3@0 29t:t gcat t aa at aaagat gg gaccccgaga
<22lgaBgggaciReggactizaadgayeaccagaaa 360 ttcacacatt
<222pt Loagtiagrainga 9384 <212> Type : DNA <211> Length :
<Z223gnoSeumribeNarfe : SEQ I D NO 27 SequenceDescri ption
Pabeher Information : N IS EITHER A OR G
CDSJoin : No

Sequence: SEQ TID NO:21:

<221> FeatureKey : misc_ feature

<222> LocationFrom : 15

<222> LocationTo : 15
Other Information : N IS EITHER A OR G
CDSJoin : No

Feature
Sequence: SEQ ID NO:21:
<221> FeatureKey : misc_ feature
<222> LocationFrom : 331
<222> LocationTo : 333
Other Information : NNN is other than a codon coding for As
n (AAT or AAC) or a stop codon and is more preferably a codon cod
ing for amino acid Gly or Arg.
CDSJoin : No

“Custom Codon

Sequence Name : SEQ ID NO:21

<213> OrganismName : HOMO SAPIENS

' <400> PreSequenceString :

atggctcang ggcanatcac cacgctgcce geccttcecegg aggatggegg cageggegeco

60

ttcecgeceg ggcacttcaa ggaccccaag cggetgtact gecazaaacgyg gggettcette
120

ctgegeatcee acccecgacgy ccecgagttgac ggggtecggyg agaagagega ccctcacatce
180 ' '

Page 13




|

Sequence: SEQ I D NO: 27: <302> Title : ACTI VE VAR ANTS
OF FGF WTH | MPROVED SPECI FICI TY <308>
DBAccessi onNunber <309> DBEntryDate : - - <310>
DocNunber : WC- Q2/ 3-6-73-2- <311> PatentFilingDate :
2001-10-18 <312> PubDate 2002-05-10 <313> From: 1
<313> To : 384 Custom Codon ------------ Sequence
aagNareaSEQ+EaiN @Y aSameatige gR2igbgripariicaadagegt BOMYctaac
SARPENS <400> PreSequenceString : atgcagctat
cgg @aggﬁét@@@%ﬂa tagRt ageagaa bt ectygetde adtagg odotatecagptoag
aaccagga aagaccaca ccgatttggc attctggaat
tgttttt‘%i gﬁg?&?a%@% itff gispetclzgtpggetag iy qitdagegote tagaaaatac

acagt gga ctctacctcg g tgaat a_gaagggggag
acodgil ﬁ*g%@%?a‘efawég&@@cgasaa%@‘g@t ¢”¢adadcagga

40 nn taatactactc
cotay 352 2ot I it boa A RuEEh Fdr o300
<212gt attagNgt aaagat gg gaccccgaga gaagggacta ggactaaacg

<21]%c§ 89 ag 4 O ttcacacatt ttttacctag atga 384 <212>
211> rﬁbtl& 2§84 SequenceNane : SEQ ID

%H?Q%%?c% ptl on~ “Feature Sequence: SEQ ID
ueg ture : msc feature

Feature

Sequence: SEQ ID NQO:22:

<221> FeatureKey : misc feature
<222> LocationFrom : 9

C 222> LocationTo : 9

Other Information : N IS EITHER A OR G
CDSJoin : No

Feature

Segquence: SEQ ID NO:22:

<221> FeatureKey : misc_feature

<222> LocationFrom : 15

<222> LocationTo : 15
Other Information : N IS EITHER A OR G
CDSJoin : No

Feature

Sequence: SEQ ID NO:22:

<221> FeatureKey : misc_feature

<222> LocationFrom : 333

<222> LocationTo : 333
Other Information : N IS BITHER A, C, G, OR T
CDSJoin : No

Custom Codon

Sequence Name : SEQ ID NO:22

Sequence

<213> OrganismName : HOMO SAPIENS

<400> PreSequenceString :

atgtegggge ccgggacgge cgeggtageg ctgcteccecgg cggtcectget ggecttgctg
60 : : -
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<222> LocationFrom: 241 <222> LocationTo : 243 O her
Information NNN is other than a codon coding for Tr p
(TGS or a stop codon (TAA, TAG or TGA) and is nore
preferably a codon coding for amno acid Ay, Arg,

Val or u. CDSJoin : No Custom Codon ------------

G0 B R IR GG ST B Soserasag  Fageotogag

S ke R M

= [l t
oSt sl 00D SLIAIED e

aagddfrieicoygtgget @@9@@5&%&%&1: a @ﬁ‘@cgf%#tt Hegha -
gaagmacagt@t ggga(g\gaannn 2 O@t ggt ataata cgt ac%‘ég?% ggegetecce

gac@aagthataygaageac 0 G reas b0gessydidRl ekt 499 gctctegece
gt¥éfcat t aa at aaagat gg gaccccgaga gaagggacta ggactaaacg

gtogporgggggaat ggbad taaeacayct jtiganag ¢ga8LEYSGE ggccatgage
cdddcaaagt acctgaactg tataaggata 420 ttctaagcca

agc gaagdB7taixi@ ethguect t DN catigbr ol eagbacg¥B cagRigatt
1488 quenceNane : SEQ I D NO 29 SequenceDescri ption

cteqtigcgreasenieter® SEOLRDIND RSctac2Rlt Beatugedey gttcatcgee

nm°4€ feature <222> LocationFrom: 238

ctgaggggga atgggaagac caagaagggg aaccgagtgt cgcccaccat gaaggtcace
cacttectee ccaggetg

618 :
<212> Type : DNA
<211> Length : 618

SequenceName : SEQ ID NO:23

SequenceDescription :

Feature
Sequence: SEQ ID NO:23:
<221> FeatureKey : misc feature
<222> LocationFrom : 493
<222> LocationTo : 495
Other Information : NNN is other than a codon coding for As
n (AAT or AAC) or a stop codon and is more preferably a codon cod
ing for amineo acid Gly or Arg.
- CDSJoin : No

Custom Codon

Sequence Name : SEQ ID NO:23

Sequence

<213> OrganismName : HOMO SAPIENS

<400> PreSequenceString :

atggcgggcc tgccggtgge agegcagecee aaggaggcgg ccghtccagag cggcgecgge
gacta;gggc tgggcatcaa gecggetgegyg cggetctact gcaacgtggg catcggcettc

cacctigggg cgcteccega cggocgecatce ggeggegege acgcggacac cocgcegacago
¢tgctggggc tetegecegt ggagegggge gtggtgagcea tecttcggegt ggecageegg

Page 15




<222> LocationTo : 240 QG her Information : wherein NNN

is other than a codon codin g for Asn (AAT, AAC) or a

stop codon (TAA, TAG or TGA) and is nor e preferably-

a codon coding for amno acid Ser. CDSJoin : No

Custom Codon ------------ Sequence Name : SEQ I D NO 29

Sequence <213> Organi smNane : HOMVO SAPI ENS <400>
ttctRegBequenaeSigeday casaiggeaggt atchet guayggardaydeattt caccgatgag

t 38Qaaat ct tccccaatgg tactatccag 60 ggaaccagga
tgcag@faceagagaceigdt tggdcarbetgyaat atiata aptt@cgagtegtyggragtac

1260ct ggt cagca ttcgaggcgt ggacagtgga ctctacctcg
cecegggat-ghat gat gaeedygifaraatsetcograngreta cajaadgdes ccgagtgteg

adé€caagag tgtgtattcacgagaacagtt cgaagaannn 240

CccaFg LtaraaPat T e CHYitCAL5EEt A¥aFLAagcacgt gg acact ggaag

tactat 300 gttgcattaa ataaagatgg gaccccgaga

<21§§ gggagt ctaaacg gcaccagaaa 360 ttcacacatt

<21 £ §§4 <2#é ﬁ%y . DNA <211> Length :
384°48 BS%% v 30 SequenceDescri pti on
FegPEH'E" %ﬁﬁﬁip %§§Q | D NO 30; <221> FeatureKey :

Feat T

g feature
LocatlonTo :

240 (1 her

Seq
<221 Eg ﬁ%@k %%
<222608LRg¢ § 9f FAsHh NO é&ﬂ

<222> LocationTo :
Other Information :

333

<222> LocatlonFrom:
I nformati on :

238 <222>

NNN i s ot her than
n (AAT, AAC) or a stop codon

Eﬁrgnre prefer ably a codon

NNN is other than a.codon coding for As

n (AAT or AAC) or a stop codon and is more preferably a codon cod
ing for aminc acid Gly or Arg
CDSJoin : No

Custom Codon

Sequence Name :

Sequence

<213> OrganismName :
<400> PreSequenceString :

atgcagctat
60

ggaaccagga

120
ctggtcagca
180
ctgtatggat
240
tggtataata
300
gttgcattaa
360
ttcacacatt
420
attctaagcce
438

<212> Type :

actgcaggac
aagaccacag
ttcgaggegt
cagaaaaact
cgtactégtc
ataaagatgg
ttttacctag
aaagttgé

DNA

<211> Length : 438
SequenceName :
‘SequenceDescription :

SEQ ID NO:24

HOMO SAPIENS

tggatitcac
ccgatttgge
ggacagtgga
aacccaagag
aaacctatat
gaccccgaga

accagtggac

SEQ ID NO:25

ttagaaatct
attctggaat
ctctaccteg
tgtgtattceca
aagcacgtygg
gaagggacta

coccgacaaad

Page 16

tcececaatgg
ttatcagtat
ggatgaatga
gagaacagtt
acactggaag
ggactaaacg

tacctgaact

tactatccag
agcagtggge
gaagggggag
cgaagaaaac
gcgatactat
gcaccagaaa

gtataaggat



Sequence: SEQ | D NO 30:

<222> LocationFrom:

Information : NNN is
n (AAT, AAC) or a

CDSJoin : No Page 20 Feature
<221> FeatureKey : msc feature
238 <222> LocationTo : 240 O her

ot her than a codon coding for As

stop codon (TAA, TAG or TGA) and is nore prefer ably
a codon coding for amno acid Ser. CDSJoin : No
Patdamst om Codon ------------ Sequence Nanme : SEQ I D NO 30
HOMO SAPI ENS <400>

—--—Sequence <213> Organi smNane :
Seqi¥mBaqYencest xbhgs: atgcagctat act gcaggac tggatttcac
<302 agadat ct ALeTeE A ANTRC IRt ¢ER0WT PR HERRRERISBECTIFICITY
<30magmeeeaeagicagabbdégac attctggaat ttatcagtat agcagtgggc
<302 @BEnggOagea: t t cgaggegt ggacagt gga ctctacctcg
<31Qygargiatnbar gaagyogeRyaar73E80 ct gt at ggat cagaaaaact
<3llzadetaayifligyiiat tc20gdgdacagtt cgaagaaaac 240
<3lZnduhbabea: cgdeRt@Hil® aaacct at at aagcacgt gg acact ggaag
<31 ga*pacs al 300 gttgcattaa ataaagatgg gaccccgaga
<313pad§gyadB® ggact aaacg gcaccagaaa 360 ttcacacatt
ttttacctag aggaggggga ggtctgtcca aaggttgctt cggcect caag

<211> Length :

438

SequenceName :
Sequencebescription :

Feature

Sequence:

<222> LocationFrom ':

<222> LeocationTo

SEQ ID NO:26

SEQ ID NO:26:
' <2Z1> FeatureKey : misc_feature
241

¢ 243

CustpsnCefiggaccgaa tcgget ccat gagcggectg ggatgt 456 <212>
. Typé i "DNA <211> Length : 456 SequenceNane : SEQ ID
S-equﬂéc. 31Na18R g et Bes &9 pPi on
Sedquence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
atgcagctat actgcaggac tggatttcac ttagaaatct tcececaatgg tactatccag
60
ggaaccagga aagaccacag ccgatttgge attctggaat ttatcagtat agcagtggge
. 120
ctggtcggca ttcgaggegt ggacagtgga ctctaccteg ggatgaatga gaagggggag
180 ' ’
ctgtatggat cagaaaaact aacccaagag tgtgtattca gagaacagtt cgaagaaaac
240
nnntataata cgtactcgtc aaacctatat aagcacgtgg acactggaag gcgatactat
300
-gttgcazgaa ataaagatgg gaccccgaga gaagggacta ggactaaacg gcaccagaaa
3
ttcacacatt ttttacctag accagtggac cccgacaaag tacctgaact gtataaggat
420
attctaagcc aaagttga
438
<212> Type : DNA

Other Information : NNN is other than a codon coding for Tr
p (TGG) or a stop codon (TAA, TAG or TGA) .and is more preferably
a codon coding for amino acid Gly, Arg, Val or Glu.

CDSJoin : No

Page 17



Feature Sequence: SEQ ID NO 31: <221> Feat ureKey :
m sc_feature <222> LocationFrom: 241 <222>
LocationTo : 243 O her Information : NNN is other than
a codon coding for Tr p (TG or a stop codon (TAA
TAG or TGA) and is nore preferably a codon coding for
amno acid Ay, Arg, Val or Qu. CDSJoin : No Custom
Codon - Page 21 Sequence Nane : SEQ ID NO 31 Sequence
Custei®@ 13edday gani snNane : HOMO SAPI ENS <400>
-——-PreSeguenceString : atgggtctgt ccaaaggttg cttcggcctc
Sequargetigecc ¢adt ¢ggidc26at gagcgge 60 ct gggat gcg
gagggggagg gggaggggga gggcagctat actgcaggac tggatttcac
SequgP@e tt agaaatct tccccaatgg tactatccag ggaaccagga
~~--aagaccacag ccgatttgge 180 attctggaat ttatcagtat

<2133 denp gl gt EaYeaSEPEBAYgcgt ggacagtgga 240
<400% RY ety CGFaL aREt da gaaggg gag ctgtatggat cagaaaaact
atGC%ﬁ%%%%aagJ&gacag@@% COUREPECRC JahareRttt boaaFaRtes tactatccag
at aat a cgt act cgtc aaacctatat 360 aag acqgt gg
gaa%\ %M%&Ea@ dethtege At essalh Eﬁa%%ﬁt ALRGL999¢
act a ggact aaac qccca aaa ttcacacal
R t0,993¢ 980 gaapepasag

CtggY% aggcﬂ 1g2§?c§§t
EQ I D NO 32 uencebDescri n
ctgti:f %%65 ﬁgg g% ??giﬁlEé%é{A%tca gagaagagéE cgaagaaaac
tggtataata cgtactcgtc amacctatat aagcacgtgg acactggaag gcgatactat
300
gttgcattaa ataaagatgg gaccccgaga gaagggacta ggactaaacg gcaccagaaa
' 360
ttcacacatt ttttacctag atga
384
<212> Type : DNA
<211> Length : 384
SequenceName : SEQ ID NO:27
Sequencelescription :

Patent

Sequence: SEQ ID N0:27:

<302> Title : ACTIVE VARIANTS OF FGF WITH IMPROVED SPECIFICITY
<308> DBAccessionNumber :

<309> DBEntryDate :

<310> DocNumber : WO 02/36732

<311> PatentFilingDate : 2001-10-18

<312> PubbDate : 2002~05-10

<313> From : 1

<313> To : 384

Custom Codon

Sequence Name : SEQ ID NO:27

Sequence

<213> OrganismName : HOMO SAPIENS

<400> PreSequenceString :

atgcagctat actgcaggac tggatttcac ttagaaatcelt tecccaatgg tactatccag
60

ggaaccagga aagaccacag ccgatttggce attctggaat ttatcagtat agcagtggge
120
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<221> FeatureKey : msc feature <222> LocationFrom:
331 <222> LocationTo : 333 O her Information : NNN is
ot her than a codon coding for Tr p (TGS or a stop
codon (TAA, TAG or TGA) and is nore preferably a
codon coding for amno acid Ay, Arg, Val or Qu.
------------ uence Nane

Ctgg.%DSJ°iaF5fﬁ%9%%%€$%$§%%%ﬁilggcﬁ@%§§ @fﬁ?%ggtmﬁ;f;gwag
< > t < >

g PRt (TR ReeRg bafdryrnd ibnisnars ggeaee
P PO RRETE FEND BB ERG™ U5 Chbquancagery postactat

ctg

ttdeaPENIY, @ “5abRe gagBRlaagidat A-69khad
N S@@l@encel\%rraeg% 1D NO ngg Seaq%genceDeas I pt fon o geaceagaas
ttcadtQuenc et cddat{d gajasMane HOMO SAPI ENS  <400>

PrmedequenceString |I'HELGYNTY 9 <212> Type PRT <211>

<212emgbb 9 SeguenceNane SEQ I D NO: 35

<211> Length : 384 :
SequenceName : SEQ ID NO:28
SequenceDescription :

Sequence: SEQ ID NO:28:
<221> FeatureKey : misc feature
<222> IocationFrom : 241
<222> LocationTo : 243

Other Information : NNN is other than a codon coding for Tr
p (IGG) or a stop codon (TAR, TAG or TGA) and is more preferably
a codon coding for amino acid Gly, Arg, Val or Glu.

CDSJoin : No-

Custom Codon

Seqguence Name : SEQ ID NO:28

Sequence

<213> OrganismName : HOMO SAPIENS

<400> PreSequenceString :

atgcagctat actgeaggac tggatttcac ttagaaatct

&0

ggaaccagga
120

ctggtcagca
180

ctgtatggat
240

tcececcaatgg tactatecag

aagaccacag ccgatttgge attctggaat ttatcagtat agcagtggge

ttcgaggegt ggacagtgga ctcetacctcyg ggatgaatga gaagggggag

cagaaaaact aacccaagag tgtgtattca gagaacagtt cgaagaannn

aaacctatat

tggtataata
300
gttgcattaa
360
ttcacacatt
420
ttctaagcea
437

<212> Type :
<211> Length :

cgtactegte
ataaagatgg
ttttaccaga
aagttga

DNA
437

gacceccgaga

ccagtggace

aagcacgtgg
gaagggacta

ccgacaaagt

Page 19

acactggaag
ggactaaacg

acctgaactg

gcgatactat
gcaccagaaa

tataaggata



SequenceDescri pti on
SAPI ENS <400> PreSequenceString
<211> Length 9 SequenceNane SEQ I D NO: 36
Sequence <213> O gani smNane HOVO
<212>
SEQ | D NO. 37

Type PRT
SequenceDescri pti on
SAPI ENS <400> PreSequenceString FQENSYNTY 9

Type PRT <211> Length 9 SequenceNane :

Sequence <213> O gani smNane HOVO

LLPNNYNAY 9 <212>

Sefugneedatatd pt iS@Q ISegtenze <213> Organi snName HOMO

SABRE ENShcall - iptd SequenceSt ri ng
<212> Type :

PRT

LLPNNYNTY Page 23 9

<211> Length 9 SequenceNane SEQ ID
Sequence <213>

FeatN@38 SequenceDescri ption
—=——6rgani snNamre HOMO SAPI ENS <400> PreSequenceStri ng

SequPRERHYERY D NeZPPs Type
<221zcHeeheerEgie S
<222> LocationFrom :
<222> LocationTc : 240
Other Information :

hHseDEREEgoe
EQZSS

PRT

<211> Length 9

wherein NNN is other than a codon codin

g for Asn (AAT, RAAC) or a stop codon (TAA, TAG or TGA) and 1is mor
e preferably a codon coding for amino acid Ser. .
CDSJoin : No

Custom Codon

Sequence Name

Sequence

<213> OrganismName

SEQ ID NQO:29

: HOMC SAPIENS

<400> PreSequenceString :

atgcagctat actgcaggac tggatttcac ttagaaatcect tccccaatgg tactatccag
60

ggaaccagga aagaccacag ccgatttgge attctggaat ttatcagtat agcagtggge
120 .

ctggtcagea ttcgaggcegt ggacagtgga ctctacctcg ggatgaatga gaagggggag
180

ctgtatggat cagaaaaact aacccaagag tgtgtattca gagaacagtt cgaagaannn
249

tggtataata cgtactcgic asacctatalt aagcacgtgg acactggaag gcgatactat
300

gttgcattaa ataaagatgg gaccccgaga gaagggacta ggactaaacg gcaccagaaa
360

ttcacacatt ttttacctag atga
384 '

<212> Type : DNA

<211> Length 384
SequenceName : SEQ ID NO:30

SequenceDescription :

Feature

Sequence:

SEQ ID NO:30:

<221> FeatureKey : misc_feature

<222> LocationFrom ,: 238
<222> LocationTo : 240

Other Information : NNN is other than a codon coding for As
n {(AAT, AAC) or a stop codon (TAA, TAG or TGA) and is more prefer
ably a codon coding for amino acid Ser.

CD3Join : No -
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SequenceDescri pti on
SAPI ENS <400> PreSequenceString VLENNYTAL 9
<211> Length 9 SequenceNane :
Sequence <213> Organi smNane :

Type :

SequenceDescri pti on

PRT

Sequence <213> O gani smNane HOVO
<212>
SEQ | D NO: 40

HOMO SAPI ENS <400> PreSequenceString FEENWNTY 9

Feattak?> Type : L€l
—d.NO 41 SequenceDescri ption

PRT

<211> Length :

Seqidndani §EHARB [o MO SAPI ENS

<22 1IbEENGYNFI®Qy <25t TBeRQurePRT

9 SequenceNane :
Sequence <213>

SEQ

<400> PreSequenceString

<211> Length : 9

<22°5eqencedanreomEQ 44F NO 42 SequenceDescri ption

<222Sequeneeofrage: 244<213> Or gani smNane HOMVO SAPI ENS

<4QRnhelr eSequemenst i myN YEEDMYM: Yerhin €2E233chyBedindRbr As
n (231 12ACeNgE ha @ sioSemidenc eManp B 4D M™NA)43nd is more prefer

ably a codon coding for amino acid Ser.

CDSJoin :

No

Custom Codon

Sequence Name :

<213> OrganismName :
<400> PreSequenceString :

atgcagcetat
60
ggaaccagga
120
ctggtcagca
180
ctgtatggat
249
nnntataata
. 300
gttgecattaa
360
ttcacacatt
420
ctggaccgaa
456
<212> Type

<211> Length :

actgcaggac
aagaccacag

ttecgaggegt

‘cagaaaaact

cgtactcegte
ataaégatgg
ttttacctag
tcggetecat

: DNA
456

SequenceName :
SequenceDescription :

Feature

SEQ ID NO:30

HOMO SAPIENS

tggatttecac
ccgatttgge
ggacagtgga
aacccaagag
aaacctatat
gaccccgaga
aggaggggga

gageggeety

SEQ ID WO:31

Sequence: SEQ ID NO:3l:

<221> FeatureKey :

nisc feature

<222> LocationFrom : 241

<222> LocationTo :
Other Information :

243

ttagaaatct
attctggaat
ctctacctcg
tgtgﬁattca
aagcacgtgg
gaagggacta

ggtctgteca

ggatgt

tggccaatgg
ttatcagtat
ggatgaatga
gagaacagtt
acactggaag
ggactaaacy

aaggttgctt

tactatccag
agcagtggge
gaagggggayg
cgaagaaaac
gcgatactat
geaccagaaa

cggcctcecaag

NNN is other than a codon coding for Tr

p (TGG) or a stop codon (TAA, TAG or TGA) and is more preferably
a codon coding for amino acid Gly, Arg, Val or Glu.
CD3Join : No

Custom Codon
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SequenceDescri pti on

SAPI ENS <400> PreSequenceString VFENYYVIY 9
9 SequenceNane SEQ | D NO 44
Sequence <213> O gani smNane HOVO
<212>

Type PRT
SequenceDescri pti on

<211> Length :

SAPI ENS <400> PreSequenceString VFENYYVTY 9
9 SequenceNane SEQ | D NG 45
Sequence <213> O gani smNane HOMVO
<212>
SEQ | D NO 46

Type PRT
S

<211> Length :
Descri ption

TUETICE
Sequeppt Bigne UAGHR PPe¥@gdknceString VFENYYVIY 9
9 SequenceNane :
Sequence <213> Organi smNane :

eSegFenceStrlng MDCLGYNQY 9

Type PRT <211> Length :
Sequ@%ﬁ%enceDescrlptlon
T THOMO SAPlENS <40 > Pr,

<213%E§
<400 §£
atggg tgt ccéﬁf % %&c&bcé&c

Ctgggi;gCg gagggggagg gggagggggda

ttagaaatet tccccaatgg tactatccag
180

attctggaat ttatcagtat agcagtgggce
240 '

ctctaccteg ggatgaatga gaagggggag
300

tgtgtattca gagaacagtt cgaagaaaac
360

aagcacgtgg acactggaag gcgatactat
420

gaagggacta ggactaaacg gcaccagaaa
471

<212> Type DNA

<211> Length : 471
SequenceiName : SEQ ID NO:32

SeguenceDescription :

Feature

Sequence: SEQ ID N0O:32:

<221> FeatureKey : misc_feature

<222> LocationFrom : 331

.<222> LocationTo : 333
Other Information :

Sequence <213> O gani smNane HOVO
<212>

9 SequenceNane SEQ I D

aagctggace
gggcagctat
ggaaccaggda
ctggtecagea
ctgtatggat
nnntataata
gttgcattaa

ttcacacatt

gaatcggcte
actgcaggac
aagaccacag
ttegaggegt
cagaaaaact
cgtactcgtc
aktaaagatgg

ttttacctag

catgagcggce
tggatttcac
ccgatttgge
ggacagtgga

aacccaagag

aaacctatat

gaccccgaga

a

NNN is other than a codon coding for Tr

p {TGG) or a stop codon (TAA, TAG or TGA) and is more preferably
a codon coding for amine acid Gly, Arg, Val or Glu.

CDSJoin : No

Custom Codon

Seguence Name : SEQ ID NO:32

Sequence
<213> OrganismiName : HOMO SAPIENS
<400> PreSequenceString :
LEENHYNTY

9
<212> Type : PRT
<211> Length : 9
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Page 25 Sequence <213> Organi smName HOMO SAPI ENS
<400> PreSequenceString FEENWNTY 9 <212> Type PRT
<211> Length : 9 SequenceNane SEQ | D NG 48
SequenceDescri ption Sequence <213> Organi smNane :
HOMO SAPI ENS <400> PreSequenceString VLENNYTAF 9

<212> T PRT. < > | 9 SequenceNane : SEQ ID
r\élzﬁlziﬁ‘%gﬁ%ﬁ%%%é%ﬁ%ﬁ%%h%quence <213>
ngﬂ’f‘i S e~ SAPI ENS <400> PreSequenceString

NNYTAL 9 <212> Type : PRT <211> Length 9
equenceNane : SEQ I D NO 50 SequenceDescription

<213 NGEmNdha~ : &b SdNae; © HOMO SAPIENS  <400>
<200 PTESRAUSRRESEE LRy | RPDGYNVY 9 <212> Type : PRT

1eenadey> Length 9 SequenceName SEQ I D NO 51
SequenceDescri ption

<212> Type : PRYT

<211> Length : 9
SequenceName : SEQ ID NO:34
SequenceDescription :

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
IHELGYNTY
9

<212> Type : PRT
<211> Length : 9

SaeguenceName : SEQ ID NO:35

SequenceDescription :

Sequence

<213> OrganismName : HOMO SAPIENS
' <400> PreSequenceString :
LLPNNYNAY

9

<212> Type : PRT

<211> Length : 9

' SequenceName : SEQ ID NO:36

SequenceDescription :

Seguence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
FOENSYNTY N
9

- <212> Type : PRT

<211> Length : 9
: SequenceName : SEQ ID NO:37

SeguenceDescription :

Sequence

"<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
LLPNNYNTY
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Sequence <213> O gani smNane HOVO SAPI ENS <400>
PreSequenceString FEENWNTY 9 <212> Type PRT Page 26
<211> Length 9 SequenceNane : SEQ I D NGO 52
SequenceDescri ption Sequence <213> O gani snNane HOMO
SAPI ENS <400> PreSequenceString LLEDGYNVY 9 <212>
Type PRT <211> Length 9 SequenceNane SEQ | D NO 53
equ%nce_Descri ption Sequence <213> Organi smNane :

| 22% Pi BRY <400> PreSequenceString | EENGHNTY 9
123"9ybe’ <211> Len(ﬂ_th 9 SequenceName : SEQ ID
NO: BT DesSERi pPi ¥ S&equence <213>

Or gANT SHNATE ~°4 °8AP| ENS <400> PreSequenceString

Squégé\@YDVY 9 <212> Type PRT <211> Length 9
——_oequenceName SEQ | D NO: 55 SequenceDescri ption

<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
ILENHYNTY
9
<212> Type : PRT
<211> Length : 9
SequenceName : SEQ ID NO:39
SequenceDescription :

Saequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
VLENNYTAL
9

<212> Type : PRT
<211> Length : 9

SequenceName : SEQ ID NO:40

Sequencebescription :

<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :

" FEENWYNTY

9
<212> Type : PRT

<211> Length : 9

SequenceName : SEQ ID NO:41
SequenceDescription :

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
IEENGYNTY
9

<212> Type : PRT
<211> Length : 9

SequenceName : SEQ ID NO:42

SequenceDescription :

Seqguence
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Sequence <213> Organi smNane : HOMO SAPI ENS <400>
PreSequenceString FEENWNTY 9 <212> Type PRT <211>
Length 9 SequenceNane SEQ I D NO 56

SequenceDescri ption Sequence <213> O gani snNane HOMO
SAPI ENS <400> PreSequenceString Page 27 LLEDGYNVY 9

<2135 23L7 )RRRET : <Bdile dmoiNs - 9 SequenceName : SEQ ID

<400 AfseRrRAMRRERDRGCY i ption  Sequence <213>
vreEn®r@ani snNane Artificial Sequence <400>

PresequenceStri ng ggaattccat atggctgaag gggaaatc 28
<212x20A% TyERTONA <211> Length : 28 SequenceNane SEQ | D
<211NQ.&8tiSeqwenceDescri pti on Custom Codon ------------

Setprproediame @ SEQ 1D WMOE8B  Sequence <213>

O gaismiidmscaiptieei al Sequence <400>

PreSequenceStri ng cgggatcctc agct cttagc ag 22 <212>
Sequiyere DNA
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :

VFENYYVIY
9
<212> Type : PRT
<211> Length : 9
SequenceName : SEQ ID NO:44
SeguencebDescription :

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
VFENYYVTY
S

<212> Type : PRT
<211> Length : 9

SequenceName : SEQ ID NO:45

Sequencelescription :

Seguence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
VEFENYYVIY
9

<212> Type : PRT
<21i1> Length : 9

SequenceName : SEQ ID NO:46

Sequencebescription :

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceStrlng :
MDCLGYNQY
9

<212> Type : PRT
<211> Length : 9

SeguenceName : SEQ ID NO:47

SeguenceDescription :
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<211> Length : 22 SequenceName SEQ I D NG 59
SequenceDescri ption Custom Codon ------------
Sequence Nane : SEQ I D NO 59 Sequence <213>
Organi smNane Artificial Sequence <400>
PreSequenceString : gattggaatc taatggctac aatacttac
29 <212> Type DNA <211> Length : 29 SequenceNane, :
SEQ I D NO 60 SequenceDescription Custom Codon
Sequence--- """ Sequence Nane : SEQ I D NO 60 Page 28
--—-Seguence <213> OrganismNane Artificial Sequence
<21354085a iy adraurencabii sgrutesegt att g tagccattag
<4008t PEECSE enc2StE2hd>: Type : DNA <211> Length 29
FEEN®egTenceName SEQ | D NO 61 SequenceDescription Custom
Codon ------------ Sequence Name SEQ I D NO 61
<2125efuence RRX13> Organi smNanme : Artificial Sequence
<211x40&cgtfr eSéguenceStri ng gattggaatc taatcgctac
aabeqersreNap@ <2828 THpBO: 4PHNA

SequenceDescription :

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
VLENNYTAF
9

<212> Type : PRT
<211> Length : 9

SequenceName : SEQ ID NO:49

SequenceDescription :

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
VLENNYTAT,
g

<212> Type : ERT
<211> Length : ©

SequenceName : SEQ ID NO:50

SequenceDescription :

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString : -
IRPDGYNVY
9

<212> Type : PRT
<211> Length : 9

SequenceName : SEQ ID NO:51

SequenceDescription :

Sequence

<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
FEENWYNTY

9
<212> Type : PRT
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<211> Length 29 SequenceNane : SEQ I D NG 62

SequenceDescri ption Custom Codon ------------

Sequence Nane : SEQ I D NO 62 Sequence <213>

Organi smNane Artificial Sequence <400>

PreSequenceString gtaagtattg tagcgattag attccaatc 29

<212> Type : DNA <211> Length 29 SequenceNane SEQ I D
<21IRG-sadtisegfenceDescription  Cust om Codon ------------

E P{% N33  Sequence <213>

Seg"‘ﬁn‘é‘ﬁ%‘@ 2 i
O JRRI SRR CA P PRI &l Sequence <400>

Se UlPreSequenceStri ng ggaattccat atggctcaag g'gcaaatcac
dUBREHctg 37 <212> Type : DNA Page 29 <211> Length 37

<2135€8u Q&fs%esEQﬁbQ I\Q%NSSequenceDescri ption Custom
Colis g 2

equence Name SEQ | D NO 64
Eigg n%qeuegffégr&laahi smName Artificial Sequence <400>
repequenceStri ng cgaagaaaac gggtataata cgtac 25
<212523¢5e TYR&T DNA
<211> Length : 9
SequenceName : SEQ ID NQ:53
SequenceDescription :

- Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
IEENGHNTY
9

<212> Type : PRT
<2311> Length : 9

SeguenceName : SEQ ID NO:54

SequenceDescription :

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
TLENGYDVY
9

<212> Type : PRT
<211> Length : 9

SequenceName : SEQ ID NO:55

SequenceDescription :

Sequence
<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
FEENWYNTY
9
<212> Type : PRT
<211> Length : 9
SequenceName : SEQ ID NO:56
SequenceDescription :

sSequence

<213> OrganismName : HOMO SAPIENS
<400> PreSequenceString :
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:

<211> Length 25 SequenceNanme SEQ I D NG 65
SequenceDescri ption Custom Codon ------------
Sequence Nane : SEQ I D NO: 65 Sequence <213>
Organi smNane Artificial Sequence <400>
PreSequenceString : gtacgtatta tacccgtttt cttcg 25
<212> Type : DNA <211> Length 25 SequenceNane SEQ I D
1.LEDSE®H SequenceDescription Custom Codon ------------
Seqgeience Nanme SEQ I D 'NO 66 Sequence <213>
<2128&x gavd ssdaee Artificial Sequence <400>
<211Pre&egptenceStri ng cgaagaaaac cggtataata cg 22 <212>
TypequerddMName? T13ERenDt ko 227 SequenceNanme SEQ | D NO 67
Sespnoatadscrdripitdnn €ust om Codon ------------
Sequence Nane SEQ I D NO 67 Page 30 Sequence <213>
Sequéngani smNane Artificial Sequence <400>

———-PreSequenceString cgtattatac cggttttctt cg 22 <212>
<213F PNsmName : Artificial Sequence

<400> PreSequenceString :
ggaattccat atggctgaag gggaaatc
28
<212> Type : DNA
<211> Length : 28
SequenceName : SEQ ID NO:58
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:58

Sequence
<213> OrganismName : Artificial Seguence
<400> PreSequenceString :
cgagatccte agctettage ag
22

<212> Type : DNA

<211> Length : 22
SequenceName : SEQ ID NC:55
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:5%

Sequence
<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
gattggaatc taatggctac aatacttac
29
<212> Type : DNA
<211> Length : 29
SequenceName . : SEQ ID NO:60
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:60
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<211> Length : 22 SequenceName SEQ I D NO 68
SequenceDescri ption Custom Codon ------------
Sequence Nanme SEQ I D NO 68 Sequence <213>
Organi smNane : Artificial Sequence <400>
PreSequenceStri ng cgaagaaaac gtgtataata cg 22 <212>
pe DNA <211> Length : 22 SequenceNane SEQ | D NO 69
Seq“S@EfﬁenceDescrl ption Cust om Codon ------------

Eélééégﬁeé‘;g Zm?‘r‘% R

<i20 GERTRE Ilgleg% tattgt ac acgttttctt cg 22 <212>
a’?)‘fé 29SS 22 SequenceNane : SEQ ID
<212 e S nceDescri pt| on Custom Codon ------------
SEQ ID NO 70 Sequence <213>

<211 ﬂ

H&@tﬁ‘&n .tl | ySegyence <400>
Pr gg gﬁﬁgg@ﬁlﬁfgﬁggﬁaﬂ% gagtataata cg 22 Page 31
<212> Type DNA

Custom Codon

Sequence Name : SEQ ID NO:61

Sequence
<213> QOrganismName : Artificial Sequence
<400> PreSequenceString :
gattggaatc taatcgctac aatacttac
29
<212> Type : DNA
<211> Length : 29
SequenceName : SEQ ID NO:62
SequenceDescription :

Custom Codon

Seguence Name : SEQ ID NO:62

Sequence

<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
gtaagtattyg tagcgattag attccaatc

29

<212> Type : DNA

<211> T.ength : 29
SequenceName : SEQ ID NO:63
SequenceDescription :

Custom Codon

" Sequence Name : SEQ ID NO:63

Sequence

+<213> OrganismName : Artificial Sequence

<400> PreSequenceString :

ggaattccat atggctcaag ggcaaatcac cacgctg
37

<212> Type : DHNA
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<211> Length 22 SequenceNane : SEQ ID NGO 71

SequenceDescri ption Custom Codon ------------

Sequence Nanme SEQ I D NO: 71 Sequence <213>

Organi smNane Artificial Sequence <400>

PreSequenceString cgtattatac tcgttttctt cg 22 <212>

Type DNA <211> Length 22 SequenceNane SEQ I D NO: 72
<21iSegergteDestti ption Custom Codon ------------

Segagquercdidame: SEQERDINONG264 Sequence <213>

O genisniNaiess AAritptfiioni al Sequence <400>

PreSequenceStri ng cgaagaaaac gcgtataata cg 22 <212>
CustPypBodMA <211> Length 22 SequenceNanme SEQ I D NO 73
—=—=SequenceDescription Custom Codon ------------
Sequsagaeleme NargESHES MO R: 73 Sequence <213>

Organi smNane Artificial Sequence <400>
SeunP@SequenceStrlng cgtattatac gcgttttctt cg 22 <212>

“““““ DNA <211> Len
<213> BrganlsmName : tgf1c1al Sequence

<400> PreSequenceStrlng :
cgaagaaaac gggbtataata cgtac
25

<212> 'Type : DNA

"<211> Length : 25
SequenceName : SEQ ID NO:65
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:65

Sequence
<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
gtacgtatta tacccgtttt cttcg
25
<212> Type : DHA
<211> Length : 25
SequenceName : SEQ ID NO:66
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:66

Sequence

<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
cgaagaaaac cggtataata cg

<212> Type : DNA

<211> Length : 22
SequenceName : SEQ ID NO:67
SequenceDescription :

Custom Codon

Seguence Name : SEQ ID NO:67
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SequenceNane SEQ I D NO 74 SequenceDescription Custom
Codon ----------- Page 32 Sequence Nane : SEQ ID NO 74
Sequence <213> Organi smNane Artificial Sequence <400>
PreSequenceStri ng cgaagaaaac aattataata cg 22 <212>
Type DNA <211> Length : 22 SequenceNane SEQ | D NO 75
SequenceDescri ption Custom Codon ------------
Sequence Name SEQ ID NG 75 Sequence <213>

Sequ@“&&m smName Arti f| cial Sequence <400>
“F’reSequenceStrl n atta aa ttgttttctt cg 22 <212>

<21 E IPRGAS ﬁ01a %%

3Py RE eName SEQ I D NO 76

<4‘26§3 8?188 %‘??%SQ Cust om Codon ------------

cg 8508 cIgD NO 76 Sequence <213>

<219 n| Sr . Artificial Sequence <400>

<211>r gﬁng ring : agctggatcc tcaactttgg cttagaat at
Se g eJ%p%EBNﬁD ﬁ@;&? Length . 32

SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:68

Sequence

<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
cgaagaaaac gtgtataata cg

22

<212> Type : DNA

<211> Length : 22
SequenceName : SEQ ID NO:69
SequenceDescription :

Custom Codon

- Sequence Name : SEQ ID NO:62

Sequence

<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
cgtattatac acgttttett cg
22
<212> Type : DNA
<211> Length : 22
SequenceName : SEQ ID NO: 70
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:70

Sequence

<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
cgaagaaaac gagtataata cg
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SequenceNane SEQ I D NO 77 SequenceDescription Custom

Codon ------------ Sequence Nane SEQ I D NO 77

Sequence <213> Organi smNane Artificial Sequence <400>

PreSequenceStri ng gggaattcca tatgcagcta tactgcagga ctg

Page 33 33 <212> Type : DNA <211> Length 33

SequenceNane SEQ | D NO 78 SequenceDescri ption Custom
<21250600 - pypr - oo Sequence Name SEQ ID NO 78
<211§q9é4}§ﬁ-§18 <%§3> Organi smNane Artificial Sequence <400>

gankl -NgRH Obtggapgaa agctggtata atatacg 27

%%ﬁ;éﬁﬂ@@esc tis811> Length 27 SequenceNane SEQ ID
NO 79 SequenceDescription Custom Codon ------------

cust®equanee Nane : SEQ ID NO 79 Sequence <213>
————CF-gani-sitNane Artificial Sequence <400>
SequétieSarienceSED g Noc@iattatac cagctttctt cgaac 25
<212> Type : DNA <211> Length : 25
Sequence
<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
cgtattatac tegttttett cg
22
<212> Type : DNA
<211> Length : 22
SequenceName : SEQ ID NO:72
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:72

Sequence
<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
cgaagaaaac gcgtataata cg
2

<212> Type : DNA

<211> Length : 22
SequenceName : SEQ ID NO:73
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:73

i et i —— s o —

<213> OrganismName : Artificial Sequence
<400> PreSeguenceString :
cgtattatac gecgttttett cg
22
<212> Type : DNA
<211> Length : 22
SequenceName : SEQ ID NO:74
SequencebDescription :

‘Custom Codon
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SequenceNane : SEQ I D NO 80 SequenceDescription

Custom Codon ------------ Sequence Nanme SEQ | D NO 80

Sequence <213> Organi smNane : Artificial Sequence

<400> PreSequenceString : acgtcatatg ttggcgcgcc

tgccggtg 28 <212> Type : DNA <211> Length : 28

SequenceNane | D NO 81 SequenceDescription
Seq@ﬁ%?%nq%crn Slﬁggé ' SHY Sequence Name SEQ I D

: 81 Sequence <213> Organi smNane Artificial -Sequence

Squi’@)%% PreSequenceString acgtggatcc tcacagcctg

hhhhhhhh 9 <21 <211> Length : 29
zié 889 na% ceSt%Eé:F#Eﬁ%]Z%\IA i&fceDescri ption
cga §fg£g DO o3-Sy~ - Sequence Nanme SEQ I D NO: 82
ghlence e agaﬁl smName Artificial Sequence <400>
<21P5emgouenGgat ring gattctcctt cccaacaggt acaacgecta
<218930ength <2b5> Type @ DNA <211> Length : 34
SequenceName : SEQ ID NO:75
SeguenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:75

Sequénce
<213> OrganismMName : Artificial Sequence
<400> PreSequenceString :
cgtattataa ttgttttctt cg
22
<212> Type : DNA
<211> Length - 22
SequenceName : SEQ ID NO:76
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:76

<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
agctggatce tcaactttgg cttagaatat cc
32
<212> Type : DNA
. <211> Length : 32
SequenceName : SEQ ID NC:77
SequenceDescription @

Custom Codon

Sequence Name : SEQ ID NO:77

Sequence

<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
gggaattceca tatgcagcta tactgecagga ctg
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SequenceNane SEQ I D NO 83 SequenceDescription Custom
Codon ------------ Sequence Nane SEQ | D NO: 83
Sequence <213> Organi smNane : Artificial Sequence
<400> PreSequenceString ctcgtaggcg ttgtacctgt
t gggaaggag aatc 34 <212> Type : DNA <211> Length :
34 SequenceNane SEQ | D NO: 84 SequenceDescri ption
Cus¥dom Codon ------------ Sequence Name SEQ | D NO 84
<2123e%;§$ce RWA3> QOrgani snNarme : Artificial Sequence
<21l dengthesedBenceSt ri ng Page 35 ggccctaggt catctaggta
aaM@P@ﬁNgmesa SB0 BD W3e8: DNA  <211> Length 31
Seq?l?@h‘@éﬁlﬁﬁéSSE@fF{WNO 85 SequenceDescription Custom
------------ Sequence Name SEQ I D NG 85
Cus%’é‘h&é’ﬁ]@@ <213> Organi snNarme Artificial Sequence <400>
~Fflr"e"Sé*"JénceS attcca tat gcagcta tactgcagga ctg
Seq”ﬁlcgz Fge Typ%E(%)l\ﬁ\Dq‘%g > Length 33

Sequence

<213> OrganismName : Artificial Sequence

<400> PreSequenceString :

gttcgaagaa agctggtata atatacg

: 27

<212> Type : DNA

<211> Length : 27
SequenceName : SEQ ID NO:79
SequenceDescription :

Custom Codon

Seqguence Name : SEQ ID NO:79

Sequence
<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
cgtattatac cagctttctt cgaac
25
<212> Type : DNA
<211> Length : 25
SequenceName : SEQ ID NQ:80
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:80

Sequence

<213> OrxganismName : Artificial Sequence
<400> PreSequenceString :
acgtcatatg ttggcgegee tgecggtg
28
<212> Type : DNA
<211> Length : 28
SequenceName : SEQ ID NO:81
SequenceDescription :

Custom Codon
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SequenceNane SEQ I D NO 86 SequenceDescription Custom
Codon ------------ Sequence Nane : SEQ | D NO 86
Sequence <213> Organi smNane Artificial Sequence <400>
PreSequenceString : agctggatcc tcaactttgg cttagaat at
cc 32 <212> Type DNA <211> Length 32 SequenceNane
SEQ I D NO: 87 SequenceDescription -Custom Codon

. i ooiii---- Seq e Name : SEQ I D NO 87 Sequence

SequEnce, Napga i §§§a#§%‘t i cial Sequence <400>

seqi89equencestring : cgatacgtac atatgcaqtt agaaatcttc
9 212> Type DNA <211> Length 30 SequenceNane SEQ I D

<210 B8 .nPeaneRge Do At 5RAgR-36 Custom Codon
<4003 'Fr'e'g'ZQhéhbegﬁﬂﬁ?&Cfe%ne. EEg ?%C%'O 88 Sequence

2O gaRL s AdRIE M ddddsc al Sequence <400>
resequenceString "~ gggaattcca tatgcagcta tactgcagga

<218t ypd3 :<BHR> Type : DNA <211> Length 33
<211> Length : 29
SequenceName : SEQ ID NO:82
SequenceDescription :

acgt

Custom Codon

Sequence Name : SEQ ID NO:82

Sequence
- .<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
gattctectt cccaacaggt acaacgceccta cgag
34
<212> Type : DNA
<211> Length : 34
SequenceName : SEQ ID NO:83
Sequencebescription :

Custom Codon

Sequence Name : SEQ ID N0:83

- Sequence

£213> OrganismName : Artificial Sequence
<400> PreSequenceString :
ctcgtaggeg ttgtacctgt tgggaaggag aatc
34
<212> Type : DNA
<211> Length : 34
SequenceName : SEQ ID NOC:84
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:84

Sequence

— e — . — ot

<213> OrganismName : Artificial Sequence
<400> PreSeqguenceString :
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SequenceNane SEQ I D NO 89 SequenceDescription Custom
Codon ------------ Sequence Nane SEQ | D NO 89
Sequence <213> Organi smNane Artificial Sequence <400>
PreSequenceString : agctggatcc tcagcaaccc agaccggaca
tg 32 <212> Type DNA <211> Length : 32 SequenceNane
SEQ I D NGO 90 SequenceDescription Custom Codon
ggccctaggt- catetadueieaaanegtSEQ | D NO 90 Sequence
<2B3> OrganismNane : Artificial Sequence <400>
<212Pr @3pguenDBSt ri ng cacacatttt ttacctagag gagggggagg
<21Xclgngthaa ghttgc 46 <212> Type : DNA <211> Length :
46 SSgyesnckhingre: SEQ 1ID NO:83 SequenceDescri ption
Cusegneogbascription 2 - - Sequence Nane SEQ | D NO 91
Sequence <213> Organi smNane : Artificial Sequence
Custpgyeoden<400> PreSequenceString gcaacctttg gacagacctc
~“TTTCCCCrccret aggtaaaaaa tgtgtg 46 <212> Type : DNA
Seqqg@ff>NE@ﬁgfh ID NO:85

Seguence

<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
gggaattcca tatgcagcta tactgcagga ctg

33 '

<212> Type : DNA

<211> Length : 33
SequenceName : SEQ ID NO:86
SequencebDescription :

' Custom Codon

Sequence Name : SEQ ID NO:86

Sequence

<213> QOrganismName : Artificial Sequence
<400> PreSeguenceString :
agctggatcce tcaactttgg cttagaatat cc
32°
<212> Type : DNA
<211> Length : 32
SequenceName : SEQ ID NO:87
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:87

Sequence
<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
cgatacgtac atatgcagtt agaaatcttce
30
<212> Type : DNA
<211> Length : 30
SequenceName : SEQ ID NO:88
SequenceDescription :
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SequenceNane SEQ I D NO: 92 SequenceDescription Custom
Codon ------------ Sequence Nane : SEQ | D NO: 92
Sequence <213> Organi smNane Artificial Sequence <400>
PreSequenceStri ng acgtgaccat atgggtctgt ccaaaggttg 30
<212> Type : DNA <211> Length 30 SequenceNane SEQ ID
NGO 93 SequenceDescription Custom Codon ------------
Custgmgfjede® Nane : SEQ I D NO 93 Sequence <213>
———=OrganismNane Artificial Sequence <400>
SequppgseliaBaceSiEQ Ay &R§PEct gca gtatagetge cctcccectce
cccctccceccec tccgcaaccc agaccggaca 60 tg 62 <212> Type
SequenpRA  <211> Length 62 SequenceNane SEQ | D NO 94

SeduenceDe crlptlo Custom,Codon ------------
<2138 agp%s £ HTREr 89 SN e <2135

<4005y,

' a EV\E% cta ta%ltalca g E <400>

999 5r Sau % %ﬁi?lng atg?ccaa c %ggttgcgg agggggaggg
: <212gg§9ggggaﬁhﬁgcagctata ctgcaggact 60 g

<211> Length : 33
SequenceName : SEQ ID NO:89
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:89

Seguence

<213> OrganismName : Artificial Sequence
<400> PreSequenceString :

agectggatcec tcagcaacce agaccggaca tg

<212> Type : DNA

<211> Length : 32
SequenceName : SEQ ID NO:90
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:90

Segquence

<213> OrganismName : Artificial Sequence

<400> PreSequenceString :

cacacatttt ttacctagag gagggggagg tctgtccaaa ggttgce
46

<212> Type : DNA

<211> Length : 46
SequenceName : SEQ ID NO:91
Sequencebescription :

Custom Codon

Seguence Name : SEQ ID NO:91
Sequence

<213> OrganismName :- Artificial Sequence
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61 Page 38 <212> Type : DNA <211> Length : 61

SequenceNane SEQ | D NO 95 SequenceDescription Custom

Codon ------------ Sequence Nanme : SEQ I D NO 95

Sequence <213> Organi smNane Artificial Sequence <400>

PreSequenceString : ggccctaggt catctaggta aaaaatgtgt ¢

31 <212> Type : DNA <211> Length : 31 SequenceNane
<408EQ+ &M e sBegHgNeebescri pti on  Cust om Codon
gcaaccttty -gacagadeeene8chorEctSEYdtlablgh 86+ Hagey 39

46

<212> Type : DNA

<211i> Length : 46
SeguenceName : SEQ ID NO:92
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:92

Sequence
<213> OrganismName : Artificial Sequence
<400> PreSequenceString
acgtgaccat atgggtctgt ccaaaggttg
30
<212> Type : DNA
<211> Length : 30
SequenceName : SEQ ID NO:93
SequenceDescription

Custom Codon

Sequence Name : SEQ ID NO:93

Sequence
<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
cagtcctgea gtatagctge cctcececcte ceeocteccece tcecegcaacce agaccggaca
60
tg
62
<212> Type : DNA
<211> Length : 62
SequenceName : SEQ ID NO:24
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NOQ:94

Seguence

<213> OrganismName : Artificial Sequence
<400> PreSeguenceString :
atgtccggtc tgggttgcgg agggggaggg ggagggggag ggcagctata ctgcaggact

g
6l
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<212> Type : DNA

<211> Length : 61
SequenceName : SEQ ID NO:95
SequencebDescription :

. Custom Codon

Sequence Name : SEQ ID NO:95

Sequence
<213> OrganismName : Artificial Sequence
<400> PreSequenceString :
ggccctaggt catctaggta aaaaatgtgt g
31 ‘
<212> Type : DNA
<211> Length : 31
SequenceName : SEQ ID NO:96
SequenceDescription :

Custom Codon

Sequence Name : SEQ ID NO:96
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