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| mproved NOGO- A Bi ndi ng Mol ecul es and Phar maceuti cal
Use Thereof FIELD OF THE | NVENTI ON The inventi on
w0 edoanss0s o | mproved NogoA bi ndi ng nol ecul es, BOT/EPASS/064501
for exanple, nonoclonal antibodies, derivatives or Fab
fragnents thereof. BACKGROUND OF THE | NVENTI ON
Neur onal regeneration foll ovvi1ng injury in the adult
c Eémipreled NOGO <A Byisdiag Maldtuldssand Fhhatiadeetital WseThereof
presence of the inhibitory nyelin environnment that
ensheat hs axons and the formation of scar tissue. In
FIELR: OFGEHE AINMYENIAON | nport ant i nsights have been gai ned
into the nol ecul ar understanding of why the CNS is
unabl e to spontaneously repair itself follow ng
The dpyangion | ekites torifpPredcPgaN ibindinge n?ﬁ}%ﬂ“l'%r &eh tasefor example,
momBLIORall WBBEHIEE Heri Bivds& rpORRIméfgenaest i on,
particularly i ‘medi ately after the injury. So far
NogoA, Melin-Associated d ycoprotein (MAG and
BACKGEROUNDI QP FHEINBNEI@QN YCcopr ot ei n (OWgp) have been
characterised as potent inhibitors of neurite
outgrowm h. I n addition, nyelin al so contains other
Neuminabrdgengrationpfot@mng ,inug fn alse @dohdeotrsi nelsvuhsplsw;tem (CNS) is
Leul
Ilmﬂég'ﬂgg%& ¥ﬁé;‘rpfése§%&7tﬁeﬁrgﬁsglt e(lln {nv E ﬁ%glfégae Pr)lleaths axons
andaélne Wrrmﬁ@nmfacﬁaa@fwguleathe yascmfgwme@rs topeitany insightschave been
galﬁ\Q&I r\%ohﬂ‘ﬂgorn@lﬁgulgpgf?d@r@tanmgl & W%ﬁ@@ﬁl@t i@rur%'bteetdC SBontaneously

former is not known so i nhi b
reﬂ?é’ut‘téﬁlglfol'ﬁ?"é'\%h'mwywItnllqtp'tﬁﬁ\d 'T‘ﬁleg'f”@% iDi Hhe H@V%@u@ﬁ]ﬂ“e major

mﬁé%ﬁrﬂ@ﬁtoforNﬁBaxbﬁ‘al&@@éﬁérQﬂoﬁ %dgﬁ@.}??@ﬁir?ﬁ@@agélﬁ a@é@l@he injury. So
affinity an

to th
farnéfﬂgl ?I ng/u E‘?é\ﬁie% ?\%W yégglgagglﬂ e(f%%a S @:\ﬁa F‘bﬂlﬂq%glendrocyte

glybtbp’rswaﬁ {ang@nheveesest ofaraeteviged emai potemc|inki®itors of neurite

tlon J scar tISS usi, n q: r}fﬁr%?

ou it R N Apebtnd G s St oy ggmeonents, such as

chdﬂdfrcatm osuplens hmratdugh/ganfel Nsg@Adiss bemeowier sofatie petatukinn protein
a t I ' -

for b kofd el s 35 bERMIAP sl @it phAF ALY disincr

doraéwséeé”de%y\mm@mmoapuam WP9a-hbr MR Ithe apceptynarq fy the former is

notRAGRH oS fatU NbgdSe Mthibits 'ﬁ%ﬂp{n%n% rORUNth IHRONRRANR VIVO via the
tri phosphat ase( GTPase) %%ears to_be a key

nk
”elr'rﬁ”?'hr@C?I?FHf okt & aSF“t'SRcFHd‘l'OQQr '“AGWEI(P'@Q%@&%@P%@ the NgR

witAgPamis phahe i tAVRRuGRDURY®WeRTe Nyel in associ at ed
inhitbition in vitro and i nduce regeneration in vivo.

The peptide inhibitor of the NgR receptor (NEP 1-40)
Newaﬂsém@saedrdaohémdmemthyew@mai faregrhantdmamdoff neret irepeit include

dig{e%t?(ﬁh? %car t| Sugl n eﬂ rﬁgl rI]%lndrorbyl ¥ AB@ B‘l%j ﬁ(_{] q:echnlques

use of roac escri 500 VE,
using tQifactoon elmabeaahmg q‘edjs: @sedstelpmells leeduretenf gomvthaliantors to boost

nedTBRACIBRRL. A B1BAG £ cddhs B HeliAtd 8&gP&Hth! ihRibRERWER be achieved
by modulation of intracellular signaling mediators such as Rho, a membrane-bound
guanosine triphosphatase(GTPase), which appears to be a key link in the inhibition of
axonal growth. Cyclic adenosine monophosphate (cAMP) can overcome myelin
associated inhibition in vitro and induce regeneration in vivo. The peptide inhibitor of
the NgR receptor (NEP 1-40) can be used to induce neuronal regrowth and functional

recovery in rats following spinal injury.
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i nhibitory nol ecul es of the central and peri pheral
nervous system in particular to neutralize the
woewwiosaogr owt h i nhibitory activity of NogoA H¢I/EPI008/064501
has been shown that the nonocl onal antibody IN1 or
the IN-1 Fab fragnent thereof induce neurite outgrowh
in vitro and enhance sprouti ﬁg and regeneration in
In addiciof $o hivabudebofetheabppro @6 ) dd3hyisedo BboRe vimudtb attention has also

focﬁégn é@%épégs ol?atel\vﬁ‘b ;nbglggélggrztﬁ%glegbslo n&&?al%gsneurlte growth
inhiDROY SN @2886x8 of 3M6£Abt)ral Feg tpenigheriaf fnenaents sisban nén efrticular to
ne&ﬁ?ﬁlzmg@ fife qieeA h@%%r .o.ghafmj fAyTﬁ&sLIt\HaBbeQﬁ\éﬁown that

|neate severa onmal S In e nol ecul e

the( MRAPcNabiantibobOdN- Rearuthe AN3L F#Bafragmentihprept dndice neurite
out@'rowth( QQQL%) aNététhnéé)so’proérﬁlgg éﬂ& reféﬁe%t% |ﬂtV|\% (S&‘Z\%WIE et al.

ture ul i ns
(13570 BvaiobaRevnpsi 940 §78éné|t%'inla§)\'@( ané%a?féa thfN naecalso been
dedvBibe¢ Lihe WoR00ag0 52193aNnt 1 gEMAD) REdnYGRdos, GRss0Be (3XBIAPS. Testing

each er a The mai nder of the truct e, In ,
GINSETY dealps T e NERA O BT SEahiy WORUPPAaEpty have delineated
sevfenan dh hibitsryad@oainatire thavntohedulee(Ghenmuetog! (0000 Mature 403, 434-439;

' S [ 0 ht
ordflet REES RS el el 38 3 B BE 60T Wure 03, 38
384nd a constant part. An antigen binding site consists

of the variable donmain of a heavy chain associ ated

with the variable domain of a |light chain, The o
Natpspli HpNENeBARYINS OF abhlodiRsa ¢oMaFer 15 garerahaithssisape multimeric
moldt@eSdUBn ) 8RN @hBgers-bindeHgusie: aﬂ\'ﬁhé%rﬂ%ﬂéa%lv”@géf/arrﬁ Pene remainder

character| sfics of an an}f

antigen bindin re
of e IR {1 BRTEHAT HISE) & WBet MedBtrogiena’ fuachipns associated
withatthieaibrd reurslaieb utinef Ahtiisodiesavgnsistsl df i yhkavhahas2 Wohtcbhains. Both
oG THRe LY AR A0RR A BO10G & §OIBI SRR BHY An antigen
blndE!gll sitfs cahgigs neft thewvarmbde fdoaraswer ka megvxormbaIOFaEs))CWaolsenth the
fn%ﬁw 8f § |{9ﬁ{ AhdiNehrie Q/Qﬂétﬂérvo%ﬁn%gof"mecﬁ %Pt chains
I rect

I nvol A bi ndi n form
ha\eﬁ ti\er@rrde Q@ﬂetfmﬁéicﬁ#r@xl"'ﬁf@ 9art§5¢ultaHé, theaansigsn lblrrcb@ @hﬁyacterlstlcs

of M'aﬁﬁbécﬂr%l dhs@tRat, &t@nﬁﬁ@@%x%%ﬁe@fﬂ@é@@ﬂs inl tHe $dPRBle domain

heavy chai n together wt
of a%od“eée'éd AgHBNEhaFNes WBIH APy Cékb%thmﬁ%arta&ée regions  or

corﬁﬂlbl‘r@‘hfbrht/ @I@té’&@wu‘ﬁh@ eed@bnd ((EDI@dt)I ll'lbét%éw HW)eﬁ’Oélﬂlﬁjle Fétfons alternate
rmi nation .as constitutes

witfigh FoMen@r, Souet (iheliiiosd 3BRAcrE: &% Fllatifiy Gotker VRS and which
ares aqu elireethofin lvadrire hirafinqanThd a@iiRas faral $esi and laee Saite in close

[ | I f '
oref i 87 ane "y BTN ogloth Mgt AP RAbLAY AialP S . The
CDRhof arheaaw@hwartocetherewéthwm CP&sfob timel assoctabed ligitsiheim essentially

c0|{s k{hQ'arr\Engﬁ %Iﬁéllﬂwg{ 5@39 theI antidd %@IlecuI% h?l’i@ dé@rﬁdaltlon as to
a ear nee or new an |nprove ways O i nduci n
what constltutes an FR or a CDR region is usually made by comparing the amino acid

sequence of a number of antibodies raised in the same species. The general rules for
identifying the CDR and FR regions are general knowledge of a man skilled in the art

and can for example be found in the website (www.bioinf.org.uk /abs/).

In general, there is still a clear need for new and improved ways of inducing
regeneration of neural tissue following injury in the adult central nervous system
(CNS).
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regeneration of neural tissue following injury in the
adult central nervous system (CNS). SUMVARY OF THE
wo MFERRISEBN The invention is directed to a new PCT/EP2008/064501
nmonocl onal human anti body w th superior properties in
modul ating NogoA activity in_ in vitro and in vivo
experinments and with a posit Bve influence on the
SUMMARYOF THEANVENTION f ol | owi ng i njury in the adult
central nervous system (CNS). The invention therefore
provi des new bi ndi ng nol ecules to the NogoA protein or
Thé riagendinns ig hbregtefd. tO na opew emoodélomait humhe Bntitodyi evith superior
protpeme%f.mrﬁo&n&wgdﬁé @aleRAYah &4l v §|‘fd4new98'@5?5é|§?1@|gtsa§nd with a

l'east one anti lndln site which specifi cal
PORVRINTIEN e N HRRTELKRR ACBONREON FlVEBEDNT NCEhe23dw central
neNUU?BysNal@ (CREQ the NFenton tHepéidraploviRE nivisihdiglg $hdiBcules to the

I Sin i N sequence the hypervariable regions
NOQ%R Hte'”ﬁ%ﬂaﬂ?e”é% SFE%: H3, wherein each of the
hypervari abl e regi ons Is at least 90%identical to

i BP0 ol R B U B, D s comorg
at 1€jst mr&smugeweblyqlmgnsjte rwhse ispadécdllye bimgp etov &ineé dhingan NogoA
pol B RRS SER gy S BT Nk iD WP S R pinding sie
COFt\@rEhW)ervarl abl e regions CDRLI- 6A3 (SEQ ID NO 11),

* ||¢Q§:|de%ce @ﬁ@h(f@f‘%ﬂ%lm?&@ C@I@-Ci-ll%liﬁz 8AP cORER |\91ere|n each

13), respectivel further embodi ment,
of H‘rﬁ hYRERViablg ﬁ%g'%”st (S %tf leggh %0°(°s'6?%1‘i!@t'j t?rﬂyéﬁrl)’laé*a%'ﬁ rteﬁ@”s CDR-
HuaA\ae(gEqarD QOTE)| EOR-H2BASEGEONTENDN®) ABEIDRRHBANE(SEQ ID NO:
ions CDR-H - 6A3 (SEQ ID NO 8), CDR-H2- 6A3 (SEQ
10}, F MY i CDR- H3- 6A3 (SEQ ID NO 10); and in
* s eqyeance thbayhyparivbleirabibas ICBR-0NSCIIDR2 | brd EAR-(HEMNdrBin each
éa]q%’/q{%g%l%?glong%%e( %st go%de%ﬁ%a@oﬂgﬁgﬁlanﬁglgégions CDR-
L1 MIEI(I$E©ﬁDm©Vﬂﬁb§W|bL2a6BB HEEQJDndDedd) endiilfiL3- 6A3 (SEQ ID
Nocqa rHe§;?§tt|vé‘1 | east one i munogl obulin heavy chain or

ment thereof which conprises (i) a variable domain
conprising in sequence the hypervariabl e regions

In Eaeﬂl'rﬁﬁﬁ e@%dh'hen@‘bﬁe( eﬁEB Nﬂn &)te %lcﬁﬂsol%@ &&%&lle of the
d CDR H3 ? and (ii)

'”V%tr'@} Ca‘?ﬂ‘prb%ﬁst or fragrrent ther eof of a hurran heavy
*  mhgdghen@the hypervariable regions CDR-H1- 6A3 (SEQ ID NO: 8), CDR-H2- 6A3

(SEQ ID NO: 9) and CDR-H3- 6A3 (SEQ ID NO: 10); and
* in sequence the hypervariable regions CDR-L1- 6A3 (SEQ ID NO: 11), CDR-L2- 6A3
(SEQ ID NO: 12) and CDR-L3- 6A3 (SEQ ID NO: 13).

In yet another embodiment, the invention provides for a binding molecule which
comprises:

* at least one immunoglobulin heavy chain or fragment thereof which comprises (i) a
variable domain comprising in sequence the hypervariable regions regions CDR-H1-
6A3 (SEQ ID NO: 8), CDR-H2- 6A3 (SEQ ID NO: 9) and CDR-H3- 6A3 (SEQ ID NO:
10) and (ii) the constant part or fragment thereof of a human heavy chain; and

* at least one immunoglobulin light chain or fragment thereof which comprises (i) a

variable domain comprising in sequence the hypervariable regions CDR-L1- 6A3 (SEQ
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at | east one imunogl obulin Iight chain or fragnent
t hereof which conprises (i) a variable donmain
W@ ewpns@&INg i n sequence the hypervari abl e regi BEIEEP2008/064501
CDR-LI - 6A3 (SEQ D NO 11), CDR-L2- 6A3 (SEQ ID NO
12) and CDR-L3- 6A3 (SEQ ID NGO 13) and (ii) the
constant part or fragnent t héreof of a human I'i ght
ID ¢ldailil), CDR- L&H@ABG{SEQrﬂDdUﬁ)mEm and GBRAIBAGABY SEQI IBCNOe 13) and (ii)
' .ati on constant
end TR R AR AR BUREAE B ' The 51 mat ng
nol ecul e of the |nvent|on the constant part or
In farneam?né bhgRRAL Phe (GIAY TRBIAARVAERANG thSupd iVeRHER nas
e constant par ragnment t ereo
dSﬁEﬁﬁW”MOQH@”EHaVHnglof the Ktype. In a further
enbodi nent, the blndlng nDIecuIe according to t he
invention is a i meric or hunmani

In AR RIErHiye %mfe?%@ag}t Oi “}? 9'@9'”§nr89|’~?é\"ee9‘§btd8|'ﬂ’é€iﬂt'°”t e constant
paridion diaaen & lteerdbeofahetuthaighéavyt dhair BuFthe @A tQEERNd $1&S constant

I d d f h
Pord PE 3OS T PP ohe ST SRR oy (3 G cHad09) . SEO I D
NO 5 (Igd light), SEQID NO 24 (g4 heavy) and SEQ

In !al?url}\%r gﬁ'—%b&i %%dl ﬂhgrgnddmé %I%ﬂl@é %J:C%pdl %g?itlj&ém%gmimis a human

al so provide ran nuc
Or@Uﬁ@ﬂFQTﬁg”@nﬁ@dW@N@C@@Bdﬂﬁé@dénce encodi ng a bi ndi ng
nol ecul e according to the invention. | n certain

enbodi nents, said isol ated pol ynucl eoti de of the _ _
In i yey ePRGtBEY &S'Pﬁﬂ)rdl'rﬁ%%t eiheh&inding ‘melgeitle opreonking e the invention

corRPHisE3UsHecot hibee POHPEPERS s6flcpet £ belbtemrtdie tBE gu@up consisting of

SERAPNG! + by i %ﬁ?&ﬁtﬁg& {AbbISE 1EH0: 37 164 heavy

and 6QADONG: 3R (Edihty.om t he group consisting of SEQ ID
NO 17, SEQID NO 18 and SEQID NO 19. | n preferred
enbodi nents, said pol ynucl eotide of the invention

In eddipons & ira/eptjdnyratsd emvidde fee @ueincletedop@y ngilendidencomprising a

nuﬁ%?%giﬁff%g§§ge;éﬁj:§$g Egrdc?edﬂ% aéc%rdﬁﬂ téﬁ% |lnPe|Ngn

guence conpri
sequence SEQ I D NO 17 SEQ ID NO 18 and SEQ ID NO.

In X8rtaln 'én‘)%fdlrﬁ@&tsh%'éldprs%ia%éd esbIiRRALAB NS, tl$@'|ﬁivent|on comprises
pol ynucl eoti de of the invention conprises:

@3lynucleot|de sequence of SEQ ID NO 6 and/or t he
* 0 abast Lhleedrt thd ohefiidRBb8e 8EqRIHQed Beld&¥ed Arorthe Roup consisting of

guence %ﬁ D _NO. 26 and/or the
sefdpyiici it BERISTE S gds Brno 28
* at least one of the polynucleotide sequences selected from the group consisting of
SEQ ID NO: 17, SEQ ID NO: 18 and SEQ ID NO: 19.

In preferred embodiments, said polynucleotide of the invention comprises:

* a polynucleotide sequence comprising in sequence SEQ ID NO: 14, SEQ ID NO: 15
and SEQ ID NO: 16; and

* a polynucleotide sequence comprising in sequence SEQ ID NO: 17, SEQ ID NO: 18
and SEQ ID NO: 19.

In yet another preferred embodiment, said polynucleotide of the invention comprises:
* the polynucleotide sequence of SEQ ID NO: 6 and/or the polynucleotide sequence of
SEQ ID NO: 7, or,
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Additionally, the present invention also provides an
expressi on vector conprising a polynucl eotide
wa@ewonshisng to the invention as defined above. PCT/EP2008/064501
Furthernore, the invention provides an expression
system conpri sing the expression vector as defined
above, wherein said expreSS|én systemor part thereof
* the pob/pablleetldrf sguedoe iohGEQ IDONPp 6t ardidoothet by nutleanite arquence
of@ [#N dj%bove when sai d expression system or part
of 1s present in a conpatible host cell. | n
addltlon the present invention also provides an
Adégﬁ?ﬁzﬂfye%g%%se%@l ﬁvéﬁ‘{g'gﬁhalgcp%\}@e%saﬁ ré@(pye%gﬁ)ﬂrv&%r comprlsmg a
i ned ove tion present 1 nvention
polan%eqstd@\ﬁlce@@mntq@@ll@t@@&oe@ﬁﬂsﬁmd 8PPV€onpri si ng the
blndlng nDIecuIe according to the invention and a
rier. n addition, the present invention also
Furﬁfﬂ%mocﬁ%rsth&n'”}’%f%t RV EEREESPIes CoMSFE RiRE PrREY “the expression
vediot ¥4 defirget al:dﬁeamefeﬂh agdt@pt—d@,elohrs\ym on paartderaaof is capable of
esent. iLov ntlon al
oreBE0p o pelypep Bt e BeoEaL £5 rEgRp T kg e Said expression
syseeu'proemrmnemcﬁna)preséntan(amomnagubteohdslneehl nvent| on, or a
host cell according to the invention. The invention
further provides for a nethod of adm nistering a
In pddidpmgtheotresantenwtion dilsiyproyidenean inglekrd et tgll avhich comprises
theo\%cg&rhsl d’éfﬂﬂ@&%bg\te treatnent of a disease of the
peri pheral (PNS) and/or central (CNS) nervous system
The i nvention al so provides a pharnaceutica
In gdum&fsithé@nes@afrmvbﬁwga@o Bis\dds0armRbredd EnasssRich ddenpriding the
b Wqﬂ Iﬁnucleotld%jaccordlng to
'”FW@éﬂ?eﬁ ea&ﬁ”@%ﬁ tadue B1YeDRYT B 81CHIr essi on syst em
according to the i nvention, respectively, or a host
he |n |
tn R B8 e B R sl e P B el B BRREC e brising the
polgnliakentide accwdmrttoaiﬂn lre;ﬂnodn,nm:t a ceraned phar maceuti cal
conposition is a slow rel ease conposition. The
i nvention further provides for a nethod of treatnent
In gdditiontitse Reesept irtVﬁétiWeﬁ'iS@i@é?mes(ql’l\isylafﬁikj(l%ﬁD%@Wr@lmprising the
exfrediRn NREMPUSF 8@y CRMHd $hvditiBf Mokl $1HR6t RGIIT&cBrding to the
subj ect i nneed of such treatment an effective anount
INVERtIAN-pi ndi ng nol ecul e according to the invention, a
pol ynucl eotide according to the |nvent|on an

t t
e AHERERB Tor e rREr Bty comesaher LS, 3 bigeipg molecule
acdohding rnreetitei owention ao pr gkesoneth esdddif needtmenhhenfda shsemee of the
: . . " h
peleBalIFNSPIRGRREEALL ) ARG BB, T om e oroup
Anyotrophic lateral sclerosis (ALS), Lew |ike

Th%’a\rwtfbﬂ' %%Pgﬁll'd;/ﬁcré%r a BB ARt IEMEERitiondic§83RERg a binding
molecule accordlng to the invention, a polynucleotide according to invention, an

expression vector or expression system according to the invention, respectively, or a
host cell according to the invention, in association with at least one pharmaceutically
acceptable carrier or diluent. In certain embodiment, said pharmaceutical composition

is a slow release composition.

The invention further provides for a method of treatment of a disease of the peripheral

(PNS) and/or central (CNS) nervous system comprising administering to a subject in
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cerebral or spinal trauma, stroke and a denyeliating

di sease. In a further preferred enbodi nent, the
waleowpebdsmat i ng di sease is chosen fromthe groupCT/EP2008/064501

consisting of nultiple sclerosis, nonophasic

denyel i nati on, encephal onyelitis, nultifoca

| eukoencephal opat hy, panencephalitis,
neddapt buaf ereatrBergnanmeffditbeasmouoott a rendiyg Inmaéegde sccording to the
. . | [ -Merzb i.
B BARL R Yor ] A8 MR 098 it 95 B8 o st
acagirdea se thevvactivro masiactivelukody siostogsiyacaording tbihe' isvention. In a

. h 1 .

preg(%:rﬁ ofn .Oélgé‘ﬁ{ V%\fl%'eé(se s §Ir%e§<ﬁ%%§gérrélnge I‘?ﬁfsggﬂf"cﬁéée\ﬁefrom the
grquﬁ\ﬁ@nﬁ'ét“’ﬂ%@f Nebriner éﬁeéﬁe derkiesanmesease 66‘Wﬁ’é’9Ph'é étpwp! sclerosis

(AIJSB ey ﬂk@rpé%lc%f@ﬁ&* B‘Eh@fr demﬂtlgﬁﬂ%@ﬁé@t 'dl@ea@ééihﬁlbwmg cranial,
di sorder . is chosen fromt I%r ou consj stin

of
cereRiah &hise e {ianBiathicks, a”&n@ é %eﬁﬁ%seoﬁmacfurther preferred
embodifpat hiye mﬁyenna@mglcm@sea@ecm@eﬁt edmmaigel gbup consisting of
g ener tlon dlabe icre n §&1 st ol d mac L
'?’ r@?(ﬂ?lp Pc pi 'St P@%E’Pa oy elitis,
Ieudoem:aslealomhv, s panteddphfioiian r Mkar@@favzte@@nemt i digease, pontine
Si s It
VbR GaaeeodplRNY, CpaRReRl M IRRET | dldhee, Spongy
degﬁnepatmﬁﬁoqapgeramdlsg@qgepagam%mseaﬁey negde¢hyomatic Ieukodystrophy
and'REIHPR&t Yeaskhe after effects of corneal
transplantation or of refractive corneal surgery, and
herpes keratitis. Alternatively, the disease is a

AltPSHEREIAL Eh deRBEH tid @ndec_f;’ér%fr@cmbbyularsaisdrde‘iywhﬂcﬁtﬂhw directly or
t|o is selected fromthe %ﬁou consi sti
Phet

mdgre%?vzdamzé i tea F0LEHREYL | Yn ey SRRTERo D o preferred
embbeiatamentheadegendiatiat edulabiserddrie caodunniremrtatigroup sonsisting of

at Qeurl;le ,ln(%%e related

fer rfo ni al l
'SCI%rﬁ'gd'S?F&alat’R'%?he'gt:érﬁg'é' f:llléorﬁ aapt|8 rleu¥vpaél‘éyé, (%or
matelar glegerration,t thlebemmmtng)permemybt@lcamumrrfg:lem:a {®ME), retinitis
pighTB%& 'Oﬁargﬁﬁﬂé'c‘ﬁlsé%%eex@ésﬁs'\/ﬂ@lnﬁo'ilﬁ] Rati; Jl“‘&leiéﬂe'r%n Leber's

accordl n e Tnvention in an expression v
COFW@ttéln@"aé@@lS@lW per hereditpentretdinl degentrakianspfpathologic myopia,

reti®pAIRY 1 P PPEM N, 8N DO IIh PEdIRMY %ﬁ@ﬁe@fopgﬂﬁmclﬁ@éfter effects of
synt hesi s. Furt hernore, the invention provi des a method

Corafﬂa'at&?ﬂsﬁlaé‘{iaérq”rfﬁ qfﬁ%fr%%(ﬁﬁ%&?ﬂ PWRFMYe SR STRESdIEratitis.
according to the invention IocaIIy at the site of an
injury. Finall the invention al sg es for_a

AtsyReHly iy stdrg Ba ECTurT o Cera T HisrSBy gl poveniatric

corfdididroisisrigciaddfeara ttbe gedupcdoadisfingof $dizophcamia s demession.
of : a binding nolecule according to the invention, a
pol ynucl eoti de according to the invention, an

In ghprreethiods of eiceasment asy Bdatetc @bowl, nthet admingstration is preferably

perlt PRI hB8caRidlp Bt iftfdtheddigor ding to the invention, as
a conbined preparation for sinultaneous, separate or
sequentially use in the

In addition, the invention also provides for a method for producing the binding

multifocal

molecule according to the invention, comprising expressing the polynucleotide
according to the invention in an expression vector or system according to the
invention, by means of recombinant DNA technology or by means of chemical

synthesis.
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treatnment of a disease of the peripheral (PNS) and/or
central (CNS) nervous system The invention further
w@emviosiassy a nmet hod for produci ng a bi ndi ng nol BC/ER200$/064501
the invention and a pol ynucl eoti de, an expression
vector, by neans of reconbinznt DNA t echnol ogy or by
means of chem cal synthesis éncodi ng such a binding
nol ecul e. The present invention also provides a
Fu&#ﬁmgeMé %%Iepﬁgm%l?§V|éé 0n GeMRY ' 8’1] Q@m% &Elnrg(%@lge pharmaceutical
ecu €, an expression vector "or
Corppastitéan mcoadlrm)m tfteelhveramdo@allmtttbe sibeoharegury.
invention in association with at |east one
phar maceutically acceptable carrier or diluent. It
F'”al'\SGhﬁl”b’\?PH@% alsp guedees @éﬁtraﬁtrﬁ‘pﬁ@%‘@l@'”ﬁl%‘ﬂ?'ﬁ'@ter'ng one or more

of Y ﬁﬁllébvﬂhg B@dﬁ@ﬂécéeﬁ&ftédj‘?ron%@é %$&J@Boﬁé%‘%ﬁ1@fof0ra EMatn%n?nolecule
or said host cell or a har nacol i ca acce
Wik

acQEY NG &¢ |“\‘/9e"l"ﬁ6¥‘%fa p%n'gmé QS HASi Frear ngen °6‘r a” eXpreSS'O”
ve@bmon §@a@ﬁw&corsle1@atroam1e merﬁ@quentosatélya@sajm@ td B invention, as

0 sease t he peri a
> GARBER "breRaytiof: $47 2P larifc ASHRDREG Yot Seohe Rl B m the
treatnikrs @f salisfase loé thpeperiherall(PRENSD)d/andérdaral ¢ ENS) abrvo@NS)stem.
nervous system conprising admnistering to a subject
in need of such treatnent an effective anount of a
Theyjimnbign nfolrdeulrsovidep el Metrddefari Bewduaing ex firdirg dnolecule of the

inv¥REIPEN® §M§ﬁlﬁ:’@0@lﬁeaaﬁ%§bré%§|bh WktdrnBy PREHRNF recombinant DNA
invention is al so envisaged. The present invention

techplpgePr Prieeas €5 Ch%“'lcﬁ'esyé‘i'ﬁ?ﬁl FodiRgtsuciha binding molecule.
pharnacological conpositions and the products may be
for slow release of the % nd|n Iecule and/ o

Th? o?refedEaW"S%tb‘Uklaﬁst RrRfdehé BPATNAS Hﬁ? eEUNBOS{toR rFé’mp”s'”g a
bingingemofeculy, LH}bonBE%tIErFtldB,C_Sﬁ?IePﬂHeéhbﬂ:ve'&dE ORAMSBSor a host cell

acq%lsﬂﬁé)%g;thgr%ésge%& |9¥%@§ﬁQn a atl(}n wncﬂ a% Fa%{hg&% %h%r%r?%eutlcally

e vali BBre 'ons o
aceehtebfe alartidre 06 Adtuegt Iiaralsobquty\ude”mearmwm Iqqnmimsecsa@nbmdmg

mo'Ié?:g| % gﬁMedtﬁ@deéxp?&gdndQ/e&t%E IJQXEQ(%éé %%Qil\gag% cell, or a

e sequehce encodi ng t
phqriwp@g.@amcmgwnaa@ dseptve Noespf,apsl anfeipbiaed dDI(GBE@t'OH for

smhﬁ%ah@)tfs) %ﬁHﬁQC@r §é’tﬁ%'tu8%/ tae Y\aEH@Q}e%\trhéﬂﬂ RS Qiscbbe of the

vy chain o anti body. The underlined
P A SN ANRt 9L CHER (BB SERFID NO 20) and | he

nucl eoti de sequence encoding the same (SEQ ID NO 21).
A %éﬁ‘;{)ﬁgﬁétrgﬁg%%aéf;gl( AN sfe’B;ft %Zlg'?rgpmterélsﬁﬁ%s')Dan'g(/)orz%éntral (CNS)
nervous system comprising administering to a subject in need of such treatment an
effective amount of a binding molecule, a polynucleotide, an expression vector or

system or a host cell of the present invention is also envisaged.

The present invention further indicates in the examples that the pharmacological
compositions and the products may be used for slow release of the binding molecule

and/or for local deposition of the binding molecule at the site of injury.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1

Nucleotide (SEQ ID NO 7) and amino acid (SEQ ID NO 5) encoding the variable
regions of the light chain of the 6A3-IgG1 antibody. The underlined section indicates
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bottonm) variable part of 6A3-1g4. Figure 4 Am no acids

sequences of the heavy (SEQ ID NO 24; bottom) and the
wo e@ho3(5BEQ | D NO 25, top) chain of 6A3-1g4 varCEBP®0S/064501

and constant part. The | eader peptide of the Iight

(SEQ I D NO 31) and heavy (SEg I D NO 30) chain are

indicated in italics. Figure®5 Top: 6A3-1gd@ antibody
thd legtié¢r péptide @EDNID &N d2) SEM) th® niQebidevsédudneadacoditi-Ghe same
(S%@EWOZ and CDR-LI (SEQ ID NO 11), CDR-L2 (SEQ I D NO

} and -L3 (SEQ I D NO 13) sequences. Bottom

6A3-1gd anti body heavy chain amno acid (SEQ I D NO 4)

FiggSERrh | eader (SEQ ID NO 20) and CDR-H (SEQ I D NO 8),
_'HzéEsSQE?IDl\Dg) and_CDR—_HzéSE | D NO 10) _

Nuglgefiften€ Pi §tr @ enRRFCR ard RGERHE NO34) sempgrcgsencoding the
varig® t&tfi Gh Aot hNagv A chBRCHfT the 6W3|-r2®”13a|{tﬁ>%ldw #6k LRdérlined section
_distinct DNA fragnent of around 200 bp. Flgure 7 .
indicafRs 08I RSPHide (SRR HOINQ O} AP ELraHide ealE NG RINE Ghe same
(SH®® NO32pel | 1ipids using 6A3 anti body. After

i mmunopreci pitation (1P) of the M33.13 cell-lysates

and i nmunodetection with the 6A3 anti Nogo-A anti body
Figureingl e strong band at the expected size (19CkDa) was

th f t 6A3- A )+@n 7 :
cofffh bl 391! 432N 0 (LBTBaE BT a0 o 26
botsera) MamrplePaN®s 6A3-16é! | s. Fig 8b: | nmunof | uor escent
stai ning of HOG cells. I mmunofl uorescent staining of

_perneabilized MXB. 13 cells and HOG cells with the
Figsk8 4 g4 and the Al exa- Fl uor 488-1abel ed anti human

AMSRE 8O EAEYqNcED B Yhe BSMIV BFEQ D W& ¥4 Pbb@bin) Shai thkNigh®iSEQ ID

t cells (Fi 8a and 8b, left part), er eas .
NOL £ G0 1 o o A6 ABES e ot S 19 EaleBRgtapgptide of the
ligran(SEQAMYNOB1Y ahd ihgbty (EHQ JD NBI 3)rahath Serindicated in italics.
concentrations 6A3 anti body nmeasured in 6 subjects up

to two nonths. Figure 10 CSF concentrations 6A3
FigareiSody neasured in 6 subjects up to two nonths

Top: 6A3-IgG1 antibody light chain amino acid (SEQ ID NO 5) with leader (SEQ ID NO
22) and CDR-L1 (SEQ ID NO 11), CDR-L2 (SEQ ID NO 12) and CDR-L3 (SEQ ID NO
13) sequences.

Bottom: 6A3-IgG1l antibody heavy chain amino acid (SEQ ID NO 4) with leader (SEQ
ID NO 20) and CDR-H1 (SEQ ID NO 8), CDR-H2 (SEQ ID NO 9) and CDR-H2 (SEQ ID
NO 10) sequences.

Figure 6
RT-PCR using the M0O3.13 RNA as template and Nogo-A specific primers resulted in a
distinct DNA fragment of around 200 bp.

Figure 7

Immunoblot detection of immunoprecipitated Nogo-A from M03:13-cell lipids using
6A3 antibody.

After immunoprecipitation (IP) of the MO3.13 cell-lysates and immunodetection with
the 6A3 anti Nogo-A antibody a single strong band at the expected size (190kDa) was
detected both for the 6A3-1IgG4 (lane 4) and 11C7-IgG1 (lane 6) antibody.
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Figure 11 6A3 anti body treatnment in nonkey SCI nodel

i nproves the rate and degree of functional recovery
WO eooe®pEed | ve of | esion size. DETAI LED DESCRI PHCTIRPIOBS/064501

THE INVENTION | n the search for new and inproved ways

to provide neuronal regeneration following injury in

the adult central nervous sygten1(CNS) it has now
Figgwe® i si ngly been found that a novel nonocl onal human

ti t he HuMabnouse (t

Hg%% NE@§¥E$ ?mggg&éﬁ%ﬁmg%ﬁﬁkﬁrgggﬁgt|tuted m ce mheserl
Flgfﬂllmimnnunﬂﬁlnogﬂsg@ulﬂtmmgeméﬁ%pdﬂ&ce their murine
Immuaﬁ&rreeeeh%,staﬁ.%gswséﬂn%abnrzg@%éé 85 éé‘ls%uh@)@ Bl with the

activit In“In vitro and I n vivo experinents

6ABASCHAad the fwaa@a@rn%% Ibeled agtdiuman gecandary gatibody resulted in
veHySI%%ﬂestalﬂ haﬁtm_stcél%r(m@&@egat RS gmaré‘fttd%@t)’\kmféﬁaas virtually no
od

ant i i es escrl rior art. IS now
SIgRR It dettsd %Wstﬂ“ﬁf@@ftﬂaﬁ\éﬁ” R Hbqh’i@’aﬁ% ecul es
havi ng the same hypervari abl e regions as said 6A3
Fi ant i pody, creating new anti bodi es having the
ay g nt ageous properties of 6A3. Derivates of the
SefhB eddizenGABond ¢3! astitth dy ABedsalbed |cH gubjzets tuipeo woamo Mih&
with a high affinity of 0.14nMand 1.1 nM
respectively. Furthernore, the antibodies of the
Figwresléht i nvention show a high stability and extended
CSF @oNde'hfr‘atléﬁh‘%Ag‘ aH’éllyd%thhQ&dF@d frr & kiBeaRd pf BLtRBIh Mths
Finally the binding nol ecul es and anti bodi es of the
invention display a slow release fromthe site of
thnbmgduction maki ng | ocal depositions of the binding
| ecules at the site of injur ossi bl e. High
A AU i Mo BB MEBR e ! AT PERle TORTOY 5 BT St enogigaree of
funictiorsgd ire@lvepOir ks pagtive \of datiomdize.and pati ents by
conti nuous i nfusion have been detect ed.
Thi ssurprisingly high 6A3-Ab retention and residency
DETAILERDESCRIPTEON ORTHEINVENTPONal fl uid makes it
possible to use bolus injections (of for instance 1-3
ti mes per week, although even |onger intervals of once
In g segarchs fegy neyv @e@k@pmdw@ﬁe@swr@mﬁ newserd degneration following

inj@QNA LA Y] htal RGBS sPRtEMPAENS)) It 9ast RS surprisingly been found
cerebrosplnal fluid. Repeated intrathecal bolus

that g &ove oH?”ﬁ‘ég?”?Jeh%é'a antibpdy Gidethaty was Gepe@terk it the HuMab-
mohb@TMadum NiveEdeAdxd OMhd, S G#PBBCIRT Otégbndtittteat h gl whereln human
an ext rnallz cat het

trati
m Ry s rsBlLashar dudte ENRENRLS: ngs “parar progerties in
modotatidg INagbA acntnt\atmmc:\atromwue ViV eqiermnents arsedas Thised against

hu@é&a {;"Erbtf%e§ 'ﬂo es OFS{ Réét(% é'f)éﬂlt%§ t r]e No%(}A antibodies

ageous
degchibed nVetha onor /m’t;oitdlmglbw posrible nt@enomsbwcprmerdé\moA binding

molﬂal Per ; e m@l ﬁ]%uéa B%é}p%?aﬁ&l@?eq\l‘)l% %J‘%l@'@@félﬁrbody, creating new

to as e Bin ecu
anqltmgléqs{,;t hayirg Be @qW@ﬁFa}ge'c)ﬁ ﬁmp@gtl%q)fe@m daerivates of the 6A3-Ab, 6A3-

IgG4 and 6A3-Fab recognize the human NiG with a high affinity of 0.14nM and 1.1 nM,
respectively. Furthermore, the antibodies of the present invention show a high stability
and extended in vitro and in vivo high half-life and retention. Finally the binding
molecules and antibodies of the invention display a slow release from the site of
introduction, making local depositions of the binding molecules at the site of injury
possible. High cerebrospinal (CSF) concentrations of the 6A3 antibody in spinal cord

injury animals and patients by continuous infusion have been detected. This
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Preferably, the Binding Ml ecules of the invention
bi nd human NogoA protein (SEQ ID NO 2, encoded by SEQ
WO Dobas6509 or human Ni G protein (which is the POBEP2008/064501
potent neurite outgrowh inhibitory fragnent of NogoA
and starts at amno acid No.,K 186 and ends at am no
acid No. 1004 of human NogoAll = SEQ ID NO 3)
surprisihglyahigl 6A3-Ab aretlinsisocaratt residenon st afur ifdtdpces theéO@ndhrospinal

fIU|8rm%\1ér agapégglb%ﬁt& %%@%%I%Og e%ﬂfﬁgr(&f\%at?%%tgﬁéee 1-3 tlmes %er week,

altmmlhmengommnermof @rcef p@r b Byorvdt teeks K@ydoelfeaﬂwle) drstead of
T n

coﬁgg%rlgltyflor%rf& WH;_J;’ tbg a;}ﬂ%ow%tbg;t% gé%&ﬁ(’)\épmahgmézl ﬁgp&a&ed intrathecal

O'B%t'f!ie@ﬂﬂi‘lslrf‘a\t |b@eisaﬁd1mwﬁ@fﬁfr@ﬂu%b%@ayts)thr ﬁéﬁumtﬁ@tlon is done

thrb@dh ﬁ%l%“ﬂTﬁ)éc%I aéﬂﬂﬁ{uéﬁdhohl @Eff fg éﬂ@%ﬂﬁbﬁ@@d @é%@fér%nﬁ&ﬁed to a

bi.osensor. _af |n|t net H& WP q;
POTARRIE PHBIR; 1F e UEPRRP Fersed £ O@in?rdﬁn o ebp@gs byeqtipn is used.
The ey@rtmman@chumMgmAtren@t theraivaMaGeo @nglopBries of the binding

of these bi nding nol ecules in functional
moﬁ%&k‘ﬁéﬁﬁ% WE"9bwn in a neurite out growt h assay, e.qg.

as described below. Thus, in a further preferred

Accﬁ)nmﬂﬁlymct‘ﬁe r‘iJé%t.B‘h 5\5\8 M‘n%lﬁ'l# ﬁ?)%%lbe%ht% ﬁ{)&&@%" NiG hle{/einafter

fon At 'a concentr at prefera
refgimedhiy a$ 'theoRiadipe dfadecuissyofahe 1n\@nﬁign'hpr sty fBinging Molecules”).
prafbrabir akd Bm@tng%é—le&ﬂé%f Qheelﬂbé\ﬂﬁﬁ biRg h'GH'{EtHQ(IongA protein (SEQ ID

neurites of rat cerebellar granule cells on
NOs fh SnFeded BY SRGhKeWNGr bl BP'@S‘?@l'\HGe&rpF%&t(WBVhdﬁ theaagst potent

netﬁﬂ%ou@@%ﬁ?ﬁ ﬂ?ﬁbﬁt(ﬁ@%agmtt olﬁNbfg@A %hh)/stﬁ@é)/?t w‘h‘iﬂbba?ld No. 186 and
0 ar e 0 e e e
endsy h M, 8 N UG bSpR Nt h e REg B ABE i Frefetany with a

dlsamiatb)OCk;Ongi‘mt (dops n@IoNM, rtdl wioh tahed hplrtarankslagdédmg 100nM, more
t

pre@é’a%@e%t{nl gnﬁdeoyngpgﬂ?ML%ig\glbypﬁv%d not ||%cll%|n51aﬁ)0%M most
pregerbbldi witnta Kdhe< |1ﬂvn§\htq>romtheal Kl ep tooarammcdwllrag @ nM. The binding
rea\%ﬁ&r‘?%‘ g BB quarat {rﬁéiﬁ%c%mdr&ﬁ@ @' W 9qShik&ive and

ecl fi sto uman
CIU%ﬂ?%‘@pﬁﬁ%@“am“l'%“mo@?xmp'ﬁu r\“éﬁ'ﬁtwndvkgmWemmw@preclpltatlon

and BleSeAdar @@m@) me%ﬂ?r(&fs eRadblel HATh aeﬂ‘lﬁoﬁm’@hlegﬁﬁ’dl% BdtH’éJBmdlng
site, said antig bi nding site conpri sing

Molggled of F'Pf‘e'"r‘{ﬁﬁté‘?rv'é?r habre Nogghang ReparHNIG, Cﬂﬁﬂ tﬁ? e(?%mv of these

binGiAg- idlecuiaerie reagidonal addags MyHeby ahbahlig & agUMRSoUt§roRth assay,
| east 9 %,i dentical the hypervariable regions of

- 9cBRIEACTBRY DESMy 1D NO 8), CDR H2-6A3 (SEQ ID NO 9)
and CDR H3-6A3 (SEQ ID NO 10), respectively; and at

THLEAR LORGAl: S MUPELNRLAARLE (EThANRCHRIdice CBF ok precent

re eac perva eregions Is
lnvantlcbreéetta Q0neant@bion 4l 1 00oHa/e, hyqnﬁenabhfr 1@bllgémr,e'gomwsrefﬁfrably at

geﬁ%o&?ﬁ éek%%)l%\% 111Lg/nqqc{eﬁ+‘?anc@'%§e Q%Qer Qf hQJrltes of rat
cerebellar granule cells on a substrate of monkey brain protein extract by at least

20%, preferably 50%, most preferably 80%, when compared to the number of
neurites of rat cerebellar granule cells which are treated with a control antibody that
does not bind to the human NogoA polypeptide or human NiG polypeptide (i.e. that

has a dissociation constant > 1000 nM).

In another embodiment the invention relates to an isolated molecule comprising at

least one antigen binding site which specifically binds to the human NogoA polypeptide
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ID NO 13), respectively. Specific recognition of the

human NogA or Ni G is guaranteed when COR-H , CDR- H2
W@e@9aBROH3 or CDR-LI, CDR- L2 and CDR-L3 are PCEERIWS/064501

in the binding nol ecule of the present invention.

Neverthel ess, it is known by the skilled person that

even the presence of only onE CDR-domain in the

(SHD r]ildll‘ﬂtg aploedwheannBiG belypemidgh(SED EDSNG e3}e,p@mn|fr|ses at least one

antlk?deerrk H&né%.t hﬁ& Sﬁt‘?%é?nr&ﬁgm }tg%lﬂ g)hs;ll; ¢ phrase “at

vari means 1, or 2
* apteaBt hypet trerhivpbh@riablyi regions TIRR-Phr @B RB- H2atandezR-HGpwhere each

o GARL LY rr T
of 'rtrlgaregybi30arléﬂi§/or}%3§g§ G?sgg('%@@ags}%@és@/?ﬁﬂé%a&th 7@{3@?:\%@5%89%%@0% of

CDRetetoAB SEQHE e 8o rtDR-¢1@neA: (SR IMSN Ivitn a1 Hefd (SEQ ID

Nosqu%glg&;t,qap Qﬁd determ ned using a conputer al gorl thm
ana&¥zes he rel ative |dent|t% of two or_ nor

* aérﬁq% O8E Igeea\a%g%réanl(aé@&ui)qsyCD% L4, COBals/ @nddcdt-L3, “where each
of Hd RypEevdriabear&fionkoiglat 1€t ASP) |@e’htic|§E‘td\Hiel I(W’t@rvarlable regions of

coRghig s dcRatio, U874 1804 30 6 pERARNG: £ gy on sz

ID NOI: .13RBi @spe@itBly403- 410, Altschul et al. 1997, Nucl ei c

Aci ds Research, 25: 1389-1402, Karlin and Altschul,

1990 PNAS, 87:2264-68, Karlin and Al tschul, 1993 PNAS,
SpedficBregmgon vﬁéheph@@éﬁthgﬁv@rNiGdﬁ guarantesd woemgDR-H1, CDR- H2

and EPRaL SO EBEEY! EDROTPIIngi dI8R-A5 ér@%ﬁéséﬁ?@n @ﬁ@ bﬁ’ﬁfhg molecule of
bi nding site whi ch specifically binds to human

th%@é%tpkﬁwfﬁm |Nfé/e(tQE®5$ ot Nok”%’” o W@n%\‘fh”% REre@ELNateven the
pre¥Ehce3df w.l*/ h)ga @bF&%It@ﬁ‘riaiH |rpﬂ1ecsinaﬁ1@nholiécm@?ﬁ%/be5eaubdgh to ensure
en . bl nai site CO 1 NQ. eas

sy be TR ThPe e dPBTS BRI RbR e, PGS iR [agst one of the
hypdresrtdble esgdnsdfmédm Hyper vasmbéﬂariegueo*eglons Hie pleasé "at least
90? E@ﬁ%ﬂf@%ﬁ rﬁor&%ﬁé&%&@%?l § pf%érl%%fy @?@aﬁ\én F98 920, 93%;
S4BWDREPB- BRB, OBHQ 98 NEY °/01|©)entltwe§peqste'r<xeety'qeru’ainsd betwdepasto amino

acil *L%qbé(r&%%v&“ g{'d%ﬁérﬁﬂhé%ﬂﬁsu 'c})mpf}@? é‘lrg{orltﬂﬂ‘gmﬁ‘}% <|5n°’al¥zes the

wher el each ervari abl e regi ons are at
relapeg iC@@HtVI @éltwpooh)m@”ﬁvémi@bla@dr wtﬁngescmnttm@g( SBeyic Local

Ah%ﬁg&@ SSelaléh T&JPF’(BJLKST%@ theoR& J)r%l %@t.t&t%)s o@%a%elb%‘ite Altschul

, _respect
ot o bR Reh e b i P A ekt 5 A el el 5.403-
410,eQkAE! eteaqulgpaﬂ\ﬁﬁlélcanaaﬁlNeg@}clbl psli1Bgo-sidbe, KarlwhasdhAltschul,

1ol uRUPEE 254 20 Bl B AR08 BRBRL SRt ot

interspersed with anti body framework regions, or with

Th%ﬁ@%@ﬁé&%&ﬁﬁ(ﬁ*ﬁgﬁ&%s Q8ré gn&%&%dﬁﬁo ec@gec%ﬂ{§ls%%q&elgg& one antigen
binding site which specifically blnds to the human NogoA polypeptide (SEQ ID NO: 2)
or human NiG (SEQ ID NO: 3) with a dissociation constant < 1000nM, said antigen
binding site comprising:

* at least the hypervariable regions CDR-H1, CDR-H2, and CDR-H3, wherein each of
the hypervariable regions is at least 90% identical to hypervariable regions CDR-H1-
6A3 (SEQ ID NO: 8), CDR-H2-6A3 (SEQ ID NO: 9) and CDR-H3-6A3 (SEQ ID NO: 10),
respectively; and

* at least the hypervariable regions CDR-L1, CDR-L2, and CDR-L3, wherein each of
the hypervariable regions are at least 90% identical to hypervariable regions CDR-L1-
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According to the present invention the binding
nol ecul e nay al so conprise at | east one antigen
whemdioFosi t e, said antigen binding site conprPGI/AB2008/064501
either : in sequence the hypervariable regions CDRH -
6A3 (SEQ ID NO 8), CDR-H2- 6A3 (SEQ 1D NG 9) and
CDR- H3- 6A3 (SEQ I D NO 10); 2r in sequence the
6ARYPEQUBrNADIL &), IGRR-0ns 6 CDRSEQ -IDAWS: ( SEGhd DDRA3-16A3 (SEQ ID NO:
- | 2-. 3 (SEQ ID NGO 12) and CDR-L3- 6A3 (SEQ ID
13}%8&%%5'v(9@r di rect equival ents thereof which are at
| east 90% i dentical to the sequence of said
Th@%ﬂ%’s%a'r anBbLe brr%ﬁ’r‘udjgﬁe c-é_nﬁ)rlg geseqﬁtanéeeﬁﬁat h?&a@/?rlable regions”
entit means nor e entity, preferab
e”‘iﬁﬁ‘?@s’é%ﬁ”91%96912%“9!90/&"‘@4% Wb"S% thge pGJYa/Gab@%O}’@Q'QQS/oare not
codt@%hé tyeh éé@rpb@Helﬂg pPéTeFalEﬁ/ B&i@S&TtbodPViBlong Nark NRterspersed with
bi nd |ng nol ecul e al so conpri se: first antj

antHadyi TgMENPEK 66%??'89'?1@\’ ith, sg néﬁ%éh@qqérqugr%pgg‘mf@mework
sec[t.%@té!ﬂ@réf@%ﬂly hrAan GSESRdyDrNeewS8k reGldRs H2- 6A3 (SEQ ID

NO. .
Aciing in BE imer vt e ) Mol afE aBaaBibtte at teast
ondypeganarindibp eite eghid astigDRyihting GA8 cOBRQsIND em@er 11)

.. d | BR-H2-
Ry Y Hplratishilrbo i RN E L Fer IO oD, r-ta- o3
(SEQHR NCY(Peand<GRR-H3H 603 (BF@ IBe¥RieHde o6f  sai d

[ [ £ 19 I S
R R R T o

(SESR8H NGAK2) @59 CLEEbg- EE%U@ N§Yok3)iAtor ding to t he

* et BflivalBNENthefdf tWHicHD b0t aSH0d % Ukientitay tcalth?@sequence of said
gne | mun chai n

conpri se: atlest ogl 9bylin heav o
VTR TeEPbo R P e SOtH J0eatOar heps A 90%
|delt)tvprpirsl"el‘@lxi marequemee% ha2 %y pevs;, a94% pbBYd, Hi%eNS7%, 98%, 99%

(%PE{ 6A3 (SEQ ID NO 8), CDRH2- 6A3 (SEQID NO 9)

dyCDR H3- 6A3 (SEQ ID NO 10) and (ii) the constant

part or fragnment thereof of a human heavy chain; and

Ac&‘rdihgﬁhﬁpﬁﬁéwmloﬁ%% b)ﬂncli@ﬂwtojé%:g%i rﬂa%ls[)rc%%‘?igé-

rrses
* acfirgbransperny bmlryeq@feﬁ@réprlﬁeg 11y 5eANRNCE 4bE dvperyiegakle regions CDR-

1 L
AR IR O 4RO B 40 oo

fragrrent t hereof of a human |ight chain; or
* aﬂlse@cmd aftigarabenrirgy tiereafprishigCih ssficate |tBéISHyp8QPériable regions

copdaM SR N8 158ssiaEas b THER B NSy E0) A2l Eaye- on (s

ID Nden3)tyr, preferably nore than 91% 92% 93% 94%

RA eggel/%lercﬁ)t%(y&ege%%wh?&(y%}edgpfeiagty%% identical to the sequence of said
hypervariable regions. At least 90% identity means more than 90% identity,
preferably more than 91%, 92%, 93%; 94%, 95%, 96%, 97%, 98%, 99%.

According to the present invention the binding molecule may also comprise:

* at least one immunoglobulin heavy chain or fragment thereof which comprises (i) a
variable domain comprising in sequence the hypervariable regions CDR-H1- 6A3 (SEQ
ID NO: 8), CDR-H2- 6A3 (SEQ ID NO: 9) and CDR-H3- 6A3 (SEQ ID NO: 10) and (ii)
the constant part or fragment thereof of a human heavy chain; and

* at least one immunoglobulin light chain or fragment thereof which comprises (i) a

variable domain comprising in sequence the hypervariable regions CDR-L1-6A3 (SEQ
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In the binding nolecule of the present invention the
constant part or fragnment thereof of the human heavy
waebavnsisay be of the gamma (Y) type, preferabl pCt/BR2008/064501
gamma 4 (g 4) type and the constant part or fragment
t hereof of the human light chain may of the |anbda (I)
or preferably the kappa (K) F@pe. I n addition, the
ID deli NgChatecoh® (BEQIDANQr EXemid CORABR-603 (BEY IDEN@ 13) and (ii)

t d
ther TR, B2 S X <R Rcefront hlyeB OB
* dlmbﬁwwiennsrt@etﬂonﬁdvh@ ans) @tclela@t o) Idemmaul t@ theeqience of said
hyﬁ@(/zﬁ'la%?é yr%e%gd%s ENEG% ?cférﬁlﬂp%eéﬁls Wreofth;?#%% identity,

heav E&D
kgDl TP EIaN G049 Hnc 00N B, OB BES o g&Ih e 190% dpntity.
a further preferred enbodi ment the Binding Mlecule of
t he Fresent i nvention conprises at | east one anti

In BleRindiga Snqlacul’ 8T HeaprereRiin RN The SPRYaRtoRRSE O5 frﬁgmeﬁt thereof

of BRONE@NER hebie chyipenhy@biead mermmaqyﬁ%dgApge@P@ah ly th? r?amma 4
- aVl ne

(VIR 30 e SRR et ot TacTent, ol iegigt Ko ertait may of

thehlawibdg @\her @nefacabacthzh lszpae(wg ¢y REQn| dddNEN, She dmdirgamdlecule of

thecg,%s'éﬁt %F’én%kf' rﬂg{“ e :H‘I{Jlﬂgn aé gcgfsﬂg\m%ﬂcgr %ﬁl%% QI Nohumanlzed

diTect s th ch are

mogogienal@ntibed. to t he sequence of said hypervari abl e

regions. At least 90% identity means nore than 90%

|dent|ty preferably nore than 91% 92% 93% 94%
Acaprding §goNe Pregeny daxeENG9n, thgehipding mP'eﬁU'ﬁ Mo CADPrigE gaG tor more
pol%eﬁthl@_ JelgVerities 3, shold@ .B:arwl c{f%d@klﬁwd &4 0fgdiheavy), SEQ ID NO:5

invent.i C ise east: a irs in
53 s g BIRG U nER nerD nangdanrin biies LB

CDR- H1- 6A3, CDRH2- 6A3 and CDR- H3-6A3; said CDR-H

1- 6A3 hayi t ' c n S
in & A e S R Bt AR DR s RO fPegiiention
corhiddd; at9leasindna antigCDRINEB6 i, hsaid rrotigére béndimp séieicdmprising in
seqiRALENGR ﬁ'?ﬁer\x?r&&% rjegronﬁ”@%@)H B6RECRPR (2L Nand CDR-H3-6A3;

npr'i sin sequéenc ervar’i abl e reg
Sa'mﬂ_ﬁ—i@@@ hayrg EQe @AB”@I@@'C'CW%UEBCEBﬂﬁQ T@aN@ @DF%aLdlc@REHZ -6A3

ha\?:%%'tﬂg aﬁﬁﬂo %EI&@G@%H@GWQBCQOOE Q@ L I@R-m?%/@?'hgvmg the
hayi ng the ‘ami ho acid Sequence of $

amppg 2¢id Se%l‘?tﬂ‘c% F8 O 30527d HH?/‘FW?QMW@“&%W%G%WQHC“ are at least
9o%emlean§ee t@fthéﬁ@qh&md&)f dakd h‘?gg/l)\/agblblé%gii@ﬂsll v 18B§tS90% identity
t her eo ol dent | cal 4 o o o
meSBE ENE MR P02 (RGBT S IrEaRan a1 %ae 7 kadpYeiohice, 95%,
969l O P4, 198%E2IPS idartieyt han 90% i dentity, preferably nore
than 91% 92% 93% 94% 95% 96% 97% 98% 99%

identity. Moreover, the invention also provides the
In & durthesi asge®i ol dhe ¢nviebtiewthe Bofding Moiasulertfitbe jnvention comprises at

least:

a) a first domain comprising in sequence the hypervariable regions CDR-H1-6A3, CDR-
H2-6A3 and CDR-H3-6A3; said CDR-H1-6A3 having the amino acid sequence of SEQ
ID NO: 8, said CDR-H2-6A3 having the amino acid sequence of SEQ ID NO: 9, and
said CDR-H3-6A3 having the amino acid sequence SEQ ID NO: 10; and

b) a second domain comprising in sequence the hypervariable regions CDR-L1-6A3,
CDR-L2-6A3 and CDR-L3-6A3, said CDR-L1-6A3 having the amino acid sequence of
SEQ ID NO: 11, said CDR-L2-6A3 having the amino acid sequence of SEQ ID NO: 12,
and said CDR-L3-6A3 having the amino acid sequence of SEQ ID NO: 13; or
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whi ch conprises at | east one antigen binding site
conprising: a) either the variable region of the heavy
wa@b@nnsasho 6A3 (SEQ ID NO 4); or b) the vari abP@r/ERD0®064501
of the light chain of 6A3 (SEQ ID NO 5), or direct
equi val ents thereof which are at | east 90% i denti cal
to the sequence of said hypeH/arl abl e regi ons. Wen
c) tinect aquivgeEmtbihedesfguisich @re atrjaass 88%bidkhtitdheo fthe séquamde of said

ASFIABEVIRINE: ADGSS, S5l REAC 8000 HBS SALP ogoy ientiy,

preferably raowdi tihfaeﬁéﬂ(@, 9(2%1 913%t Ré %4,i1955h, Qﬁfm%%b@Bi’i(g %&budentlty
of an immunogl obulin heavy chain or fragnment thereof
and the second donmin being part of an imunogl obulin
Morgaygt, teadnYEngien fAlwgpreMides Kiae SHIPW'FI&%WHIF@SM@'?C £ 19dithey invention,
thE'c@ﬁ#ﬂri@@s af Ieta&%d%@éh%dlﬁlfEl\?@@orﬁﬂﬁélﬁ)@dl es as

roauce Bcells or I¥ donmas and human or chineric
o) BN RAPIRHIS 4607D 8EI BN Y A9 0 AbFel O RN o)) & g
b) tHeakar)able agtorrabtia gHtRMBM, ofaGAIVSEQ aB ND:NY), &rci@iche@livalents

et P eS0 0P absstatnls e SHkisachal sk B Efige gesions
domai n anti body” is a variable domai n which can
f I j
rSRSSELATRRIORANY 22 RRIBRS, B gL 8 Blarh LRADY, e
mamhedgcath@tonébe sope, PoMPEPEeM W@deqUIegqn@refAraéom@a@h domaimmay be

on %‘Hlff@l%qy kAR R ﬁﬂ%@@@l‘ﬁ%ln' I5b|ﬁg IBQFfQ)fOJn m%@ﬁéﬂﬁﬁdllhrweravy chain or
w th ot her \/H or domai ns where he ot her  donmmi ns

fragmgniBerefAncr &g %eé?”%ﬁ@mﬁéhb%ﬂ%cﬂ’?ﬁg‘)fbiﬂ BuB e win light chain
or flegmkAt @atddpody, i.e., where the single domain

anti body binds antigen independently of the additional

VH or VL domains. | n a preferred enbodi nent, a single
Exalopias of mdlwmleco@ﬁmﬂtﬁes’mmtlbsOhcammlah’drbcsilersgéfproduced by B-

celfgg@y%rl omgs anﬁcﬂu%adg VLh %Ierl IQ(Sr hgj%mm%%l rﬁ%lggleg%r an%?l"agment

(0] |n an ast
theogoft leeg. bIF(radi)Zug as@e‘iabf fragmgntsf atsheell At attglarhaipody sihgendomain

antf¥ldfd EE‘%ﬁ%gd %Ubvpré‘gerﬂrpﬁjb'ﬁgaqwgl 80854400

i nstahce t|V|t|es of a
Repertoire of Single Inmmunogl obuI [ n Vari abl e Domai ns

As §§§d ﬁél%% fa Q’H{égbﬁ%irpg‘rht%o@?* ls a VN%I:% QoRfhdn @Iﬂﬂ:h%ﬁ’specmcally

di scl ose a net for screening to obtain an antib Y
bind 2, GPIEIRS A FRANHBER OF &yligANd \IHCRSTHGNEY b rAROHNer Var|ab e binding

doraBini \bmdu)burvustﬂhasebfcd)py, entiged bt mgéryd f/orsmgtederaéugeantubody can be
to blnﬂgthere

pregRit R & moPisatt PetsnEh b Bty L doraind!shere the otner
dordeimai ave/ megregugedffoamnsgéen hoatdind eyviheasidglel dérhaiohantitody, i.e.,

| e d "
wh%%\r/]tg S{Adné( dQ&%p‘l alkllt}'b](_)gy rg(% g‘ﬁldﬁ'gqg(g%p lﬁagr?él ¥fetrhaeb?d)5:||t|onal VH or
VL fdoomainsg tIO 2Prefpimed erchbetimery, ef singéal dpmahodstilbcrcb/l, genprises an

isolaBi&l Vﬁeslrgjle ROMURERL é@%oidt%@[%mg@@d?ﬁ%ﬂ Ha mJt%rfor obtaining a

exa I N connectlon scFv nol ecul es
single, dorpwser)tlt@eﬂVew@b galpagn 30me . thenbineingr specifigity of the intact

ant®ddyGFdHh &vhich they are derived are known in the art. For instance, Ward, et al.,
in "Binding Activities of a Repertoire of Single Immunoglobulin Variable Domains
Secreted from Escherichia coli," Nature 341:644-646, disclose a method for screening
to obtain an antibody heavy chain variable region (VH single domain antibody) with
sufficient affinity for its target epitope to bind thereto in isolate form.

A single chain antibody consists of the variable domains/regions of an antibody heavy

and light chains covalently bound by a peptide linker usually consisting of from 10 to
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does not include the constant part of the heavy and

light chains and it is believed that the snmall peptide
waepagssesshoul d be | ess antigenic than a whol e PONEPANS/064501

part. By "chinmeric antibody" is nmeant an anti body in

whi ch the constant regions of_ the heavy or |ight

anti body chains or both, or b%th have an origin from
30 anfine atlds,pmtefaablyvﬁ'drh e 5t tloe25/amuablaeid$. eyefanedahethoth include the

v g ai_ns n i Qi f :

usé1 ‘ril ¥0I28é1}_t,,rdgf Iﬂﬁk%r? ad dQ&hu‘Bﬁ@r f(grr &%ﬁggedyﬁ i%gr‘flgér’%:gon with scFv
momulebo(@yrdu et ahi émaaﬂesddm afl:428gi26ns dherefese hewahy apstructure
dodd AilinQDAL B%: st elire (ﬁrtﬁeavawgﬁd‘hﬁﬁ SHafh"bHd © id Blieved that

varl abl e domal ns of I Tght chalns are
thengmall MaREAe (WPager aYIhde }egme@;t,lgelplgtthap,qgwh@éﬁj§@nstant part By

ch‘ﬁhéﬁ(kgﬁtlb(ﬁﬂ/'"a@rdeaﬂf |a9|efht|b5?£y mml %ﬁdcoﬂgﬁalnb%bﬁoné 8f the heavy
neant an anti hypervari able r

e
or {EHRfIgH C'&?'”?}B\é bﬂ'iﬁ‘m?ﬁ bp@ d‘avﬁﬁlnlq{@}” GPMy? ﬁ'rstva%ﬁﬂes while the
varédtlle @&gionedst 8ot Bédvy aid ligiectadife hapaahsorfin hé second species.

Prefghy S SR et (At S Rof " PRUBGHY: 8GN dBRAP RSN regions of the

heavyeorf lignirehaink, orelgitbnsre @frfeurodén hrigarwoiei tgnen/anAbIe domains of both
i z h t f

nedlTEH 35 AN RDSPY PR NGNAT (£ 51 SR, LRIATL D, i, mouse

chighenr@n@mnk) péginoBy "AdmeeEst ansibpe’ hypewfaan apkigody in which the

hypé?'gél‘i)d'b‘fe réyueﬁé Y@bR@Pla?e ro? HAMIBuABY (*é% a%ﬂﬁé)’“o?@m“ Wille all or
framework r egl ons, pr efer ab Yy muri ne or

ki n
SU%MW'%@”gt‘lhﬁ otkgfi paibt &f F%WPW'P@@!%‘F@ &?%C%@Fl ggtpns and

thd Mighi$aIHECES pafts PF BheaSatM dbmEIHION. @gtr@a‘iramél\fv@l’fkel‘éblo,ns are of
artnent of health

Kabat . E. et al, US uma
nodBp st A BT A EROL 4P G eXelt TR > TS b @ciss of the
murealsehuerfteah ehalphyts tofiehe diasiaanirk pagibnobdacénin@nthbagygrvariable
re Iglnal n of the Binding Mlecules mwy be of the the I1gG

gt &, nore preferably the 1g&4 type, including
subtypes preferably the constant part of a human

Hy%%/rggltlatﬁgare'aldﬁ@yn% by E Ia%%t L@é&i%tl{lg&oﬁ(ldﬁagl?afr&mawork regions,

pe, nore prefer %/
prefeably| @fnmur'aﬁtqrbbldﬁé@ qr@l'nse%“b?@éﬂ ﬁ@fneawp de@iphs are described in

"sdReHER! dprbifidof .mrﬁquléwmn&eF@,v' hk%bgew eped U d8partment of
non- human system

healh S0 BHER N opeees, Piblie Msghi senyliei d‘dﬁﬂ?”ﬁé IB?%EF‘céd Health.
PrelfatraBlytbrcofsians pavi®n aatlithar BésyechalirdohthemiadingMdléduses may be

of (B APRIEG i T U BT A T aCh P Hn S disb StEbes, Brérerably the
coﬁsnantmmgt obal humar Hight chaarryy lbienoft thet enbdse(A\)forskepipa (k) type,

mof0 plBOd R0 3R KB, fggeL. be adi nistered over a

on e peri o Therefore it is particularly
preferred to use single chain, single domain, chineric

Mof%cl 'tlg&ﬂia?rr‘ &pg{gﬁﬁst"‘g'pﬁ:&eﬁu" ﬁatﬂpgllyl foliRl Yn BR i dHst may be
substanti a ogenlc response wh
developed in @ non-human system, e. ¢g., in mice. As a direct consequence of this, a

xenogenic antibody as produced by a hybridoma, when administered to humans,
elicits an undesirable immune response, which is predominantly mediated by the
constant part of the xenogenic immunoglobulin. This clearly limits the use of such
antibodies as they cannot be administered over a prolonged period of time. Therefore
it is particularly preferred to use single chain, single domain, chimeric or humanized
antibodies which are not likely to elicit a substantial allogenic response when

administered to humans.
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adm ni stered to humans.| n view of the foregoing, the
Bi ndi ng Mol ecul e of the invention may al so be sel ected

wo eanamosssehi meri ¢ anti body, which conprises at PEBEP2008064501
one i mmunogl obul i n heavy chain or fragnment thereof
whi ch conprises (i) a variable domain conprising in
sequence the hypervari abl e rgbions CDR- H 1- 6A3,
CDR- H2- 6A3 and CDR-H3-6A3 and (ii) the constant part

In %re fé@%gf%hegq‘ ‘%:Rg Eﬁrgd g W(rj’) X éllezgﬁ%c@eé %g%pq%%%gdal%l)ﬁe Helected
frogad dhiCERE2NtIBAdY, Wﬁvcm@mhreﬁamtm@sam d sequence (SEQ ID
a) [)\l% m%nun@{?g%%ﬁﬁ' Iﬁjea h%)cﬁﬁﬁaﬁiﬂge%gﬁwﬁ%% fs? Iq) a variable

sequence one IﬁﬂUﬂO%@
dompighEonesising @rsquag%me yREN e TabIEhTegiP e Rt Fde&A,i GDRrH2- 6A3

and/@rDRahb%A@ogﬁdl QllFﬂ@Ebl%té\& b&tﬁﬁcﬁﬁ%&ﬂ ﬂ'@reof of a human heavy
vari abl e regi ons CDR-
ChabpRetIS R HATRA FHYING K BV 8618 ‘SBaYancB(SERIGBIN: ) seid CDR-
Hzté;]nsr @abingftha AN atidgsdquehed :QSEQal[Ii I\@R9},1_a|gal°\%ahlaEDRgH3 -6A3
t. aﬁan aci. uen Sa
o R RS T el R (S Mo NGt T seibence. (SEQ 1D NG
b) 2@¢ imeanwhoglabdlirChihtl3ratA8r fragmegt tHeeeafnivimoh aocm@rises (i) a variable

dor@ﬁ@?é&ﬁ&ﬁ%ﬁ% ('%g NRee 1R n %r\}%'r{aﬁl%t regﬂ)WsV r?rﬂ'i S6A39 SPR-L2-6A3

Tise Fegrons
and geRtiT M3 vod ((hetheegnetaoe partt o diad nepp &heraef Qafb?l leuman light chain;

saifl ®HRH-62A! Ha“x‘/fr{bat‘HeVa%Mo a%ucﬁéé?ﬂ'eﬂ&e bé%cf‘f[b"l\ﬁa :0f1)t BRd CDR-L2-6A3

I nvention may be selected froma single chain bi ndi

ng
hayipg &beeaNinh e %?SHﬁWes(s%E%ﬁDd\'ﬁl 4&h %\Frﬁﬂ'%&D& %%6A3 having the
amGfRRid §édt@nc@ks@qu>n\ﬁj i N conprising in sequence

drbiee PR E AR B sl B S RSst pgeo dentcal to
thessaguenaeof(sakChy d2riNDiab®) regiaisd CDR- H2- 6A3 havi ng t he

am no acid sequence (SEQ ID NO 9), and said CDR H3-

6A3 having the am no acid sequence (SEQ ID NO 10);
Altemmdtiigly aa Sewimgl Mdtmralienofabamiesiting may begeleded ftdne a single chain

oG B B B Teg e b Rl R 20’

a) pdbrstidomain gpan PGEIRI LQseqxserwa\th@]@qu:réamﬁIﬁ@D&Hél 6A3 CDR-H2-6A3
an&%ﬂ)%em%AéS'éQd'ébFN% &3 ha\ﬂgﬁi tﬁ@bﬁw &PE{: &%e%cEQSEQQD NO: 8),

he am no aCI sequence (

56'6&% bé- %%'R@F”Q/\H?ecﬁ“i@ %ﬁ%qt@i”%éf?'f@ ébt"f% %L)a”d said CDR-H3-
6A3C ‘htévfhﬁahe @Pfﬁrﬂcf‘ﬂ&.l(ﬂ xt?@jentc@ﬁm nstnator®t anand to the

er extrem e se on oma
o) & 60T AR TERAYE &1 SEoHETF FET PUBSRHRLIR FFSL a3, coR-L2-
6ANaheranRIab-6Ast saidi G[yR-cnfl E@BCngmmamtnoczracdwcﬁiehce (SEQ ID NO:

11f05 %@D‘?{nﬁf 653\991{5‘?/%95 En%r Sc.étsquﬁﬁée EQE(% Bel(llbl ‘ii and said
sequence O ervari a ns

CDR-L3-6A3 havmg the amino aC|d sequence (SEQ ID NO: 13), and

c) a peptide linker which is bound either to the N- terminal extremity of the first

domain and to the C-terminal extremity of the second domain or to the C-terminal

extremity of the first domain and to the N-terminal extremity of second domain;

or direct equivalents thereof which are at least 90% identical to the sequence of said

hypervariable regions.

As it is well known, minor changes in an amino acid sequence such as deletion,
addition or substitution of one or several amino acids may lead to an allelic form of the

original protein which has substantially identical properties. Thus, by the term "direct
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As it is well known, mnor changes in an am no acid

sequence such as deletion, addition or substitution of
wo@a®onsessever al am no acids may |l ead to an al | B¢ T/EP$008/064501

of the original protein which has substantially

i dentical properties. Thus, b%/ the term

"directequival ents thereof' 1% meant either any
eqmyaiemt\ﬁanhieeddfelsr egiaoh eithay aavlthyg;)er\/abliah@i nzg;ucsi tam,y amygen binding

Sltearétlnjg%%gé @IHann %lfiagﬁ'ﬁeg?gﬁer%ﬁz 0?%6 n Ig!)en (%/mg"w qqgg Molecule of

the@AS(}nt(qn)(eriewﬂ eA3kach of the hyper vari abl e regi ons
(i) %h'ﬂh' 8 n%DB R d'dlﬁh Mol %ﬁH'ébrt $13 of the
entl cal, or e pr e

| ea st 90%| era b{ I"east
B'”QE‘G Maecygq is ayeags?0% jdengigal, guwg ipgefgtabbapt least He 92 93, 94, 95,

96 eﬂﬂl%ab@% 'd@m&{'é@gﬁ Lﬁs\éélélﬁkl Wb%rﬁna%lj'w%s @A@DQS@Q6A3 (SEQ
(

I D NO.
1D {“@E@I §D3%d‘2fé\)3 SRR YO: ERRNA CORs *Eéq@‘\%/éﬁ’%?um ek o), whereas
CDREPR: Hlecﬁﬁ@al lekE0ie- CEERAHSL -6A43) @lan{emg sE@u)GIal%mrit&ﬁm Hmbji-ﬁ:DR H3
iS.e t H36A3 an i ich is capable
'se@fuvﬁger?a\é 6%3 %%@ H%n NogoA or human Ni G preferably
(iwhibth & cipmbecofaltinding coribé dinmankedgoA A0BWNkH Ni®) preferably with a

dis cf%‘t%ﬁ_‘ pdr?\é/féﬂtt(tkdﬁ 5%68?190 n%\l/"e HF%%raBI&e\RlﬁﬁaablK)ﬁ W idb %M most

ng nolecule o e 1 nvention
preferablvgvith aIKé'a*StlodMa orpreferably two domains per

amﬁbi‘?ﬂhﬁgm&et:@e (df“?h@ﬁﬂlleﬁtl%ﬁ%w(\{; Iak )ea'sf‘oH‘%:S%@fe‘?Qﬂ?:DRB doRfins per

ervari abl e regi ons CDR-
b'”@DR qite (e PAD i s at | east 90% i dentical, nore

(mprrfoswcabéathaéf theasgpeMariadi réyons9dpRIPL, GOBR- |—&7 CEQ&-B, CDR-L1,
OB Ehk i s P PRI B VPSR £ 5203, 03, o4,
95,996, TDORED®AINEER tohhI@quib@)ent (BDBéﬂ/anS%\la re§kb6s bDCNR-H1-6A3

(setlp Oy CERRat e T ey e Bt a0), cor

L1-13A6A($EQC[§RNG2 15), EIRR-L21685t (SEQ) TDRIR- L BARNICOPRH3-643 (SEQ ID

t @PRpRL qebwal £k i

L@h%@é &%B%f%ugé%uq val ent Hh%A%DEbﬁaﬁ%rAg e&% Tc fo COR

HZrQA%cﬁﬂRrbiBéﬁteqvtya@DRIQ H3-6dy3d GORVM L iechpedivalenictopaBRe 1-6A3,
coRszb.g- @Qumglehheo BERBED -HRY DR 3 héJé'@tﬂvaeH% tormai @Bé%y and

di ssoci ati on constant (Kd)

('Vb?N@fC@r atapalietH HnEg9 Lhe duiman Nﬁﬂ%’f Oﬁr*wﬁé?*hlb'fc'i/ Wefeﬁaw with a
dls%i:lefflohocd’iﬁtan'ﬂ‘l(lk'ﬁ)fJ:Iritdﬂ)j@hM?n‘b@@l prrdrabi9f withe kaventamns!, most
oref AV & e IAdAN NogoA or huran N G with a -

di ssociation constant < 1000 nM and conprises at |east
T AL BB AL BF R hendidHshra%! BBk ARG i Secute which
is capable of binding to the human NogoA or human NiG with a dissociation constant <
1000 nM and comprises at least one antigen binding site, said antigen binding site
comprising either
* in sequence the hypervariable regions CDR-H1, CDR-H2, and CDR-H3, of which each
of the hypervariable regions is at least 90%, preferably 91, 92, 93, 94, 95, 96, 97, 98,
99% identical to hypervariable regions CDR-H1-6A3 (SEQ ID NO: 8), CDR-H2-6A3
(SEQ ID NO: 9) and CDR-H3-6A3 (SEQ ID NO: 10), respectively; and/or
* in sequence the hypervariable regions CDR-L1, CDR-L2, and CDR-L3, of which each
of the hypervariable regions is at least 90%, preferably 91, 92, 93, 94, 95, 96, 97, 98,
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i n sequence the hypervariable regions COR-H , CDR H2,
and CDR-H3, of which each of the hypervariabl e regions
wo sooabsdsenst 90% preferably 91, 92, 93, 94, 9BCT/BB2008/064501
97, 98, 99% i dentical to hypervariable regions
CDR- H1-6A3 (SEQ ID NO 8), CDR H2-6A3 (SEQ ID NGO 9)
and CDR- H3- 6A3 (SEQ | D NO 1463, respectively; and/or
99%0n igenticahce Hypervayipblevsagicms! €DR-&d @ SERROLINO: COR; ICHR-L2-6A3

R R L O R

97, 98,99% identical to hyper vari abl e regi ons

Fu%%ﬁ6€% r@ﬁ% :\QQE é's]-Aesc hgreﬁﬂa‘% éa%%% l(Q I:;}th&@ue human

. respective
Nogpfy phBYHBR NIG 3Vt g isw'wnec@uﬁ‘@nb§ M @@G CRBYEF®:| s

* &ﬁ%@@nﬂg@ﬁ biHdY 5ige E&ﬂphﬁiﬁ%nn %@Q%c@&h@%@rdﬁh%l‘éﬂ ﬁealoﬂs CDR-

di_ssocij ati on const ant < I ses st o
L DR AR g Saiof B i 5en < B PO daEhIE BSaipes i at ast 909%,
prefdraBIiVAr, isabbs, 9P %)vs, CDRE, 9@@Rdéﬂucaaumdh@éerﬂ&ble)ffeguons CDR-

10 e i ) PR BT 54835 47084 6p b glieq 10 o,

10), despectedly t andhyper vari abl e regi ons CDRHL- 6A3 (SEQ ID

" TR 1bfEeT Eral R eilna th SRR Y R regions

CDBilile (dtrpei 8nth§DRnl3S exfuidhicie eptte oh fise hvrariaiinie rediomis st least

QOQDBréflerab%DBI L922’ 9@”@4% éﬁ’g 970f98"\‘§9%h|d@ﬁ’\:‘|7é5| ef h\tr[tb‘?varlable regions
hyperva 0% prefe 91,

CDBZ.1-6A3 (§ﬁQ 195N0961) 9@DR@r§ 6@’9%&%%%&& 6nd T eDR-L5-6A3 (SEQ
ID NppRany afespddtwelyegi ons CDR-L1-6A3 (SEQ I D NO 11),

CDR-L2-6A3 (SEQ ID NG 12) and CDR-L3-6A3 (SEQ I D NO

13), respectively. This dissociation constant may be
Thig alivsecibeon kyndtarst dy ibe coawémaml»asesmdsﬂ varoudiasgaysf iatluding, for
exarﬁ[g]\r/rgghe tfl(t)she%ggll offﬁlr’gs%ettﬁfé L greg‘fgereoq?o(/B}:t Cgrn ?tlo(ns%% binding
ana ffdiraatio nalf affeh:e oButhdumngMIl\eﬂmLeas may b¥eslsdvowin ienbigassay, e.g. as
de&bggéﬁ as described bel ow. The constant part

unan heavy chain may be of the gl ; g 2; g 3;
g4, a 1; a2; d or e type, preferably of the Y type,

Th@@&u’?‘stﬂ{teﬁa‘?{é‘@é Muﬁ%ntﬂéﬁvﬁéhalﬁ)hﬁ’z?y b%ﬁfr%e\ﬁl tylze y@o‘Qﬁt ant a2: 5 or
part of human ain_nma

€ t{REPEHCTAR! e Y HES] MOTe preferally St v St yaege)as%loﬁ constant

part of Rriafresra byt it ey et ofrBe )\T(h’eK a/pen@vHaer mhcﬁuaqyemm A2 A3;
ven in Kaba

f e const.an g
a”‘fé ﬁngpe Rty RrEE W %etﬁ ‘iYBFnJ&h‘?TBT”&Ou?% S%‘i“et”ﬁ% o all these
coristarerartsrare @iveg.in &abytnet @r(Stone).n or radi oi sot ope

conjugates, are also included within the scope of the

invention. | n another aspect, a NogoA or N G bi ndi ng
Comjobetenl of Hmntiidinhdndeegiessiof itha ingenrticnbi ¢.i gednzyme or toxin or

radioisotope conjugates, are also included within the scope of the invention. In
another aspect, a NogoA or NiG binding molecule containing composition is stabilized
in vivo by linkage or association with a (non-polypeptide) polymeric stabilizing moiety,
such as glycosylation, as obtainable by in vitro or in vivo processes. Examples of this
type of stabilization are described, for example, in W099/64460 (Chapman et al.) and
EP1,160,255 (King et al.), each of which is incorporated herein by reference.
Specifically, these references describe the use of synthetic or naturally-occurring
polymer molecules, such as polyalkylene, polyalkenylenes, polyoxyalkylenes or

polysaccharides, to increase the in vivo half-life of immunoglobulin polypeptides. A
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in vivo by |linkage or association with a

(non- pol ypeptide) polyneric stabilizing noiety, such
w@sooghysesyl ati on, as obtai nable by in vitro oPCT/RP2D&/@64501

processes. Exanples of this type of stabilization are

descri bed, for exanple, in WX29/64460 (Chapman et al.)

and EPI, 160, 255 (King et al1.%, each of which is
typicat exgoplet @b bmbdizimghbyoieef &r poigethylSpe giyicok alr | BEG, tehpdgalkylene.
Thd ﬁ'&reg]?%?shgg? ?I?é(g%otg?‘\ |rHr‘ci‘1ﬁn<?é)l 5’%@1} E@S’bépl}g{? iaslsdescribed in these
refgrenges ¢4y:| l@rreferrmdltyéiek@nyarséﬁé@ylaw y 6% yabdcipled tbgregr, an NogoA or
Nud’BlnHﬁ%%B@eL Pfée&m t?éj PE@?IE%%S?%nHQﬁW rbsVWQttQﬂrﬁerlt' $r&redd to lysine

| nmunogl o i n polypepti i'cal ‘exa
or 8EhehiaMIRP RgidFoRe e PYrTers 9feEh@yNew er\&@bmang F’E@CLAG or site-

spé&ﬁlcﬁw i@/b e'ﬂl@roua—n@E@r&E&ﬁﬁ‘léﬁE td 'aﬂlﬁrﬂ@cé:fggnﬁr@d@ééd surface cysteine
| MMuno ulln th%/peptl e is describ

resrdéweepgﬁerggn%ﬁao SogpA NiG piadiap Masculpegmay pgrpreferred to

uséAs mﬁﬁ‘afridbﬁdntdﬂlﬁfcﬁbﬂpolﬁﬁmelhm%hm’enﬁll @cﬁuwrmomla&euﬁrﬁent by
ttac nt .o

auf e B earrbE aahiBRs e 3e & slbe B RAE Moply gt Aters the

affiNiig 0A s pecifiditi dﬁltheinn@eamm foc is garget astigarspeci fical 'y,

It igﬁgefer EHftR&gﬁﬂe%%‘&.t%%t &QJE@EQ,I aﬁ&h@np&\{/rﬁgt HS%?H)tyinterfere with the
rntr pendl ng upon

] uced surface cysteine resi _ IpO
antides-Nodiog aftinity & bperdfiaify afdhe antieody Noged o dNipriinding eeplecule.

Byt &’oéésl%tant@%ré ARAQRR Qﬁ@lé@gbﬂﬁ n@oéfffﬁ'ﬁf o@gﬁéﬁ’i&ﬂ?nfs meant that the
cause random attach nent, é atta In or near t he

PE%AWK%H%‘%GT M Bindinagpolsryle a‘éﬁ”tlﬁéo %IN@éQIVéh #t tsetp more than

1o%l §rebtertthgn ahd u@5d ¥r Nbsspe@gpfet@\&ew &fa hévepralIRkYd eNJg@A or NiG
starg&lt anti preferiﬁedtht t he a

b'”SF“gF‘E@e eé‘r?&f’t”ﬁ eﬁamt'b88é§”}9 vaniablg F"éri“é”\mq'? ﬁhe( ﬁEemat'Ve
theanmnageﬂdmmdomgtafe‘re Withy thoe a st If)lhdintgyafﬂlﬁlt\i be specificity” means

tha‘%l é P?g%ilé\’l}%g?(ﬁn} éf M) J)rnlqlﬁg g‘%herﬁ ?(fule r ta|n8 ?eas?go% of the

A
anlsgmcbmdlog Bytivnt»SOﬁtbamtontREaiylath@chEG@ﬂ uhnkrewmogdﬂ\ or Ni G

I
PR 00} S ) g8 DO b I PGSy oo
5,080 @ %ﬁog’@‘loﬁﬁk@@%@m aPOwy E;Oﬁprid? Ags 0r9|9| ideupH00 Yo- 15,000

Dhg\do@gk[tﬂi@ mDaBtdoboﬁb’o@b Wﬂ &, (ycﬂf B@Wo@ 9nRioBe KO135,000 kD,
al ter nat i interfere wth

5 kD g0k A TR B0 o s e depends

updrhlﬂ’Ce In{f@d%ﬁtcfadel dfktﬁtd JoﬁfmﬂgFgg}@?ﬁ\tp? wWiice i iRcieRBed to penetrate
nol.ecul e retains at.leas 0 e an
solFER0Pe 5912 FHBSTIOh SPETIRGAYT HFP ot 1S PRBISFSe st i order or

aboihes, EPE!BkDr W)Itdrrer ingtdagimitr is ukssfred td onaint@ire dsecdrhplekrin circulation,

ardir Rl 28 BB Re A B g bB8B, s. oo

Th«mhaﬂﬂacmltkaj C6m00$jt|4xrB 20, HO0inkeNtidh 00~ & GRO ak Fherapeutically

eff%t@@ (g.brg‘gtgrlé rBﬂPé%t.EQr Serdle ot 089 ; (_fo : 80Rig binding
molgcyle afeﬁt@nw‘yemt;b@h A Riheraesfigely sdecte qrn@ursoﬁgﬁeés(to pgramount

eff d n sCef it cHieve the desired
&?&ﬁ@P'a@ d@ﬁ@é@ drld For Sé%d e@ ttPnd eiRESRNE &Pld ﬂ
advant ageous use

theg@%qtlérreﬁﬁl?yﬁeqherqﬂ@u{: i:%lyo@@%}tlvsramou of the NogoA or Nig binding

molecule of the invention may vary according to factors such as the disease state,
age, sex, and weight of the individual, and the ability of the NogoA or Nig binding
molecule of the invention to elicit a desired response in the individual. A
therapeutically effective amount is also one in which any toxic or detrimental effects of

the NogoA or Nig binding molecule of the invention are outweighed by the
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about 5,000 kD. Where, instead, it is desired to
mai ntain the conplex in circulation, |arger polyners,
we2@9/056889 000 kD to 40,000 kD or nore can be uBEHEPIN®064501
phar maceuti cal conpositions of the invention nay
| nclude a "therapeutically effective amount” or a
"prophylactically effective hount” of a NogoA or Nig
thebbapaditingllymbkeafitied abfectshed i"prophyliacticallp éffdetiva @endunt'alréfers to an
amgtj};tegﬁ‘éc\ﬂge é?%}%gesr grﬁaefoﬁ g]gpgayo%gghgegg{sa?fttb %hlﬁ% the desired
prOlphelad@tsrased t her apeut | c result. A therapeutically
As %%éc?%re\{ﬁ t%%HFEsé)f'sp(eEuﬁcé\'R/g&ﬁaé"r rehbrd tB' pg'tﬂ%uﬁ@'o?%ﬁ'a%tigen by
he 1 nvention may vary ‘accordi ng actors” suc
an Negoqy jog dg; Bingingy @oleggl@ ofglég(mvgﬁaowlt@m digsodigtiwn constant (Kd) of
1 HWQ# NvdHak me%@grédrlﬁy ARfdck tpYastfort ﬂé@oMﬁ:@%anysM‘L&mg, for example,

i nding nolecule of the invention to elicit a desired

a ?%ﬁ%gesqrﬁcﬁh@a?rﬁeﬂvrea%ﬂnceASVtsF?éP AL BRI ¢ () Kinetic evaluation
sofefidrect i ve anmount is also one in which any toxic or

detrinental effects of the NogoA or N g binding

nol ecul e of the invention are outwei ghed by
"Paypeplide’ 'apléumdtcatﬂeywlsenajdccﬂedl hefeirectrgludAs any peptide or protein

v f t

comﬁoﬁlﬁ’?%k‘ﬁlﬁiégag (yngé fc(ggééah gtsh%angr\#egtlﬁgeb?)ﬁgsdsl%o a?réammo acid
seqyeness startjing @btf@cﬁdnt@r\m@nelr@tmtwmﬂ pRAph L e Cderrpiggl extremity.
Prﬁ’aH@e@hé‘%Bﬁleptldé‘@f W?%en@%@hﬂéﬁ:@ !aM‘n&ﬁd?:ﬂfnal LREISSE, more

bi nding of an an an NogoA o
preé¢rﬁ%ﬁ ﬁga RBIMEE(! (é'Schai'% Vi W\fi‘@ﬁf‘ ernhwn@ﬂ'sad &?'é% 6%'?9'&& ¢lg-grafted)

moﬁ@ﬂ@ﬁaﬂrﬁntlblf@i) e Hurﬁaflhuggd wve@réfsedvmwcmabantﬁjwf/aﬁ@y or may
non_resonance ana or _exanp
OB CE et o arbred BB R B ageORn B Sauences of the
acddpc@aneibody.ki neti c eval uati on software. "Pol ypeptide",
if not otherw se specified herein, includes any
pepti de or protein conprising amno acids joined to
A feadienet Herivasivep®pt ipdeperiittisas beed hgream indrides aagiotecule having a

quaﬁﬁgﬁ{?enﬁlgloﬁkﬁr E%ﬁlﬂtg% Eolﬁ%n!}h tvﬁfl‘ma rb%'lyp%?f ?@% ttlé(e %H&%ent invention,

rm nal extremt
I epbﬁ‘jﬁﬁ@p‘ﬂ“ﬁdéb'bw theingt deee hwvant NegeA or d%tmfoé\h@né‘{ functional

deriF\/FHtinQF’&'Iudé‘@ﬁg%r%ﬁtfseérfcﬁgebt%@alﬁib??()ﬂ Qctgfg@)p%ﬁu&@'ak@cﬂdmg to the

gra ted umani sed a so_cal gra

preﬁ%‘htokE‘l"%'htéﬂ” de9BBy . COTMEISRURARNE ¥t bRe é?%&fet”é%)Of a polypeptide
acdvedIng ke aed pridenthia dyntiory eqy. ofayspeeified @éh&@ﬁef'ﬂtﬁé ke "derivative"
. rrut{'\ﬁil o(gei mtroduceﬁ into the fr rrevvork % %%nctes ;

'S 47 he E'CEpEBINCaRt'f by S f"ﬁHE? Porfdf Pht MgeTiggtiops of a
polppéptivepbicdeding tusendt pessentnirveotiotes.ga ofod espatiéediasenaence. The

: l j. i ol ogi v co

fun%%?@égedéﬂi@égyﬁesogﬂ % ep%%/rp%gtld IC%?/IJgn% fo the : BFE%Q ‘Swnf\/gnt‘ffl(%rpi e.g. of a
spegifiedi seguencebiengl afghe mphnmablmgommf tharhaht Nn@theaheavy chain,
preffaapm m@'attﬂ@arstl\éesut%o)onfnwsﬁefér%egra%né%t%Bgutp@ptgzdga 94, 95,

ana Y pepti de accord ln%
96, 97, 98 99% overa sequence identity with the amino acid sequence of a

polypeptide according to the present invention, e.g. of a specified sequence, and
substantially retain the ability to bind the human NogoA or human NiG.

As used herein, the phrase "variable domain" refers to a polypeptide having a
sequence derived from a mammalian germline immunoglobulin V region. A sequence
is "derived from a mammalian germline V region” when the sequence is either isolated
from a human individual, isolated from a non human animal, such as a rodent such as

a mouse, in which the non human animal is capable of generating human
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present invention. Fragnents conprise regions within
t he sequence of a pol ypeptide according to the present
W(i)mﬂemst(’m, e.g. of a specified sequence. The PET/RP2008/064501
"derivative" is used to define am no acid sequence
variants, and coval ent nodifjcations of a pol ypeptide
according to the present i nvent i on, e.g. of a
immepead bbb ditks siequespoese Thenf imotihayenl, rdera pedfénably edid anon human
I n i N
anlﬁ‘%l Yspﬁgg Eglg t%dacr%guee%%teb%d é% %ﬁéﬁﬂ.&s h)yl\pé)g é%cﬁgsabfsogated from a
libnaeyg p’bnlooed thiienani @mboamcgemh§eheawaso(haianl,ibrplryeofehubh57 antibody V
v byt 1% r
redif Bofty poAEToRl o gk LR BURAFERRGHREY, (SRH sequence was
us@edgea@@ra’@ewm Prwinpere t%éeré'ﬁ*ﬁﬁos%ieﬁc%‘edg‘én@é‘défn #r targeted

mu@éﬂéﬁ@@i?} ltl‘i’éif @@@fl@nnﬂelé&ed h‘&’ Bfn@fn%nio braé%r}bd QBrget- &mgen At a
eci f uence substant i al % retaip
|

m'%lmw 5 *HS“EBW HBmt” g9 HBWHhVﬂB@J%% domain g GaStA§5?&€B“”° acid
sinfi@figi Mincluldegphfoasexampns,i 8bde @(ﬂ%ﬁlgﬂ%f @fs% S9V%, a99% or higher

srpRrB R e i LB T PG B ool e e Be MG Séflence.
Altémetiveledof moadditioravatialie dyevait' iseanVimmagnagiSbuinevartabée domain

that SUHEREES e in]irnﬁﬁnd it Sl pmamu RelBfl ¥ Yogﬂb’ﬁé (FW1-FW4)

ma nort human ani na suc as a ro
whishcareagrefenablys Buman, ki feametverknoegionsnare afl ferkh iy Kabat et al,

(192APADHR: ofaNer @ dig #&ﬂ@ﬂbmmélﬁgﬁs@béﬁddﬂ%dsﬁ 5)e%ﬁogl$lﬁ10 acid

to an immunogen, nore preferably said non human ani mal
sequengRyOf ﬁmr@“?‘ﬁo'ﬂfr B9ie PARETaPOH NE®IaBN 4B N uEaMEwofls region that

corfi PiesesEst, lehtOd aér&dguﬁ)[@%hﬂné labigaroy teé aﬁhmédldméﬁﬁ@nce of a human
or a library of hunm

ant i bod ene nces
framgpvo B‘oEgQ (%‘ :}@ a\ép{@rlgl&a&gm@ggyan 6 mg\margmel ifhgpauences of
FWh bﬁmm tiggetrark | ithe sé/me eagltbe agdol etid scyasndas @t cheegpondingtfeamework

regtl '{nggé %ty égrrﬁfl Iel?l'liltg()t%g ces %pélnteﬁreq?rgh%fhuman or it can

esI S re %
aIs@|cnmpn|ge taovalabbasdcpredmtiarvgﬁch AWMl igEh sedueraesnicallentinglyacontain up

to Mgﬁghda%%&ué?ﬁe'dhﬁbr}éﬁéésa(@ L?S ﬂﬁ’&?‘? ny h§34 ﬁ%léé%a§7 98240 amino

acig (sAUY3R dg%xr,gncgs))/qrelgg% ae Wﬁg@f@ﬁ"osﬁﬂﬁl Qﬁqluﬁ'_&)‘)est of gorrespondmg

fraﬂ\@%Fl@l’égYG@%‘éB(ﬂéﬁSy El@mllhmly%le's@g?ﬁ@ﬁt apRrably human.
domai n sequence. Alternatively, I n addition,

As »ysedi ABrein.ddhgi pirases éﬂﬁ"’ieﬁ%?bnéwewa'r‘ﬁ nr%rrsu 4Pl @ tipHai Antibody
frafnl@loric QR LESRS ch@bsponaignNeg | tbutdgionsalof adH enBied® Nconserved in

K i ch f
seqsin o5 SETPFOhEkAERL Fogl-orgo by b Sufbspaliag) Ratuman sermiine
imralinod|d99ib, repertbiee 'Ow atruathleas dafied Hy emﬁmr &nd egpkp5987) 1. Mol.

Blo?nﬁ%n@?@ %19) Tl‘rflé’]brﬁ%ﬂgnn,g%vgdeéggﬂg‘\‘écﬁ?eogf S‘ IgEenPrg\f% K/ork, or a set

1on, prefera
of Stmt framﬁplpr@esrvfmh haadee fewnt igoeusit dhe mkerla@tqus Ofwirtually any

b.nhm% @Pé(ﬂ@cdf;rc'tIqOLﬁg%q%Hgﬁo@finatﬁyrﬂ?/BeF\fa?igﬁl\éDFé%i&%gia e. In one

variabl onmai n can conprise amno aci
em@ea'm&@edwpmnﬁm regiaps af EDRAePedfiaa !y $indndogody #isl/or NiG.
Th@€dreh SQAHRRAE SodMicationhT fRERIBS infeifidaBBBIBF K polypeptide according to

the present invention, e.g. of a specified sequence; or a fragment thereof with an
organic proteinaceous or non-proteinaceous derivatizing agent, fusions to
heterologous polypeptide sequences, and post-translational modifications. Covalent
modified polypeptides, e.g. of a specified sequence, still have the ability bind to the
human NogoA or human NiG by crosslinking. Covalent modifications are traditionally

introduced by reacting targeted amino acid residues with an organic derivatizing agent
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regi ons encoded by a germine antibody gene segnent,
preferably human, or it can also conprise a variable
waleowmiosssin whi ch FWL- FWE sequences col | ect i vel RCT/BP1088/064501
up to 10 amino acid sequence differences (e.g., up to
1, 2, 3, 4, 5 6, 7, 8 9 or_10 am no acid sequence
d| ffer ences) relative to theé#%am no acid sequences of
that 0s casgihda df nepctingmattosdectedisates eneadadl basiduegeomby marnessing
meﬁl%ﬁ 3*9936{ %%Q@H%ﬁggi%.” ] npcfa?gc% 8% ¥h£ufﬂﬁ§;’lonAﬁﬁ yéﬁgéii(tad recombinant
uni ver r amewor efe a
hogti eqjise C@manrb@@yt frenstetigrak rse«tftieatto@scmﬁr tepoertiltngf tthe action of
A1 e Q) | flad.n s inyl
oo e e Ohe e P oG] P PEB s conRa T S gppareainy
resiflyen @y SierHeMy P@ﬁmfﬁj‘glaé'@!]ﬁ'l'ynd@?éb'éﬁtegl ethérC0§'1€§l?R!“tdlﬁ9e9'UtamY'
an@§ssiRtyll RaSH Y, m%atl%lﬁn@eg@%ldde%%gheémlﬂg@éd uﬁ!é?'mlldly acidic

196: 910-917. The i nvention provides fo he use of
conitnge OFpmiRRG IR B oIS BPd BFatioge e EnBIpRY .k P Arotine anc

lysinas pheehdrabitich tod eyl drbepsier iseatl] eyrosihe Vor' thrabmy residues,
icit vari.ati on

bi ndj t hou the .
et i 2Rk srklnk onBEAR, ARIAL RO hRHIAE sigqghains, see
e.ghyipdr. v@arightiing Pretgiren StarctCBRsdsMelecilac &FdpertiespdV Ndgdreeman &

T t [1] [1] M | i
CoRoapFedlcBon 0, Y948 o8| e HHERLLAS, hB5 Hede usion
proseias egpmprisinentai @alypeptie @ﬁch@setq fth@dp@é@meﬁwenti@m &.9. of a

spddrRanRatieddesiPtheM dRindcf Salichc PVt tBaSRAUS iMmunoadhesins,
non- pr ot ei naceous derivatizi ng agent, fusions to

angh Briermingh BIsions &9 ysEpeiraeusEen ﬁé@%encﬁﬁd
post-translational nodifications. Coval ent nodified
..pol ypepti des of a specif equence, i]l have _
1Bt BT (S5Ptrcria ™% %% Ko PRUREH KA T g dareeyS o defined
herefross lthé bergntagevetl @antnonad freégtdidsoinsthar@ntiidath téqueakd that are
trod c b eactd n r.get es
|den{]<fqﬂ| aﬁj glﬁje 5%s||(§:ue&e(?fj Vgiorr%sgo i %gﬁ ng’gg apab%é q;llgnlng the
sequenaces ragdvmntﬂodscsh@cgm, gf d\esessaryt, etomianfzibve ébe dmesimuwn percent
[ I

e e B o e B S 0 Bt of e seauence
ideREiyt Neithes . NC@rt%rrefﬁpwtextﬁaﬂ@mnpbm%ﬂermu ﬁhailabemstrued as

rec@emgt.&l&thMbiho‘ag ahtlecoﬁﬁ;u‘té}npr@%’arn%cmhé‘%ﬂ&mheﬁﬁ areBlhéiPknown,
he expressed pol ypeptide utam nyl and

Seea@'fx%ﬁhélb?trﬁ)i SYRERi dues are frequently
post-transl ationally deam dated to the correspondi ng

g, SRS St FR N bl b7 i oy B st o.M Ticluding D-
ambrmnadids. ofre. arBtnoesicigroste- tdeairnﬁ;écaby @ithber ttedwell kadbworssngle-letter or

thr%ﬁ_g%g%gdreg?éq%gﬁsl ation of proline and |ysine,

ron of hydroxyl groups of seryl, tyrosine
or threonyl residues, nethylation of the a- anino

Th@EQ’HPSarﬂfnolé’c% Q@que‘ﬁf: '\/Qhé‘@d‘ rafagk b ﬁ#&é@d&% ﬁl'tlﬁjgoﬁgadiﬁéences in

see e. E. Protelns: Structure an
thelp@es) 26 Fsleélé@?qeﬁef@ COMPHEd P o PRIYPEP RS ac@aging to the present

invER@EIE | 'es? Oof £§pec7f%d&@qﬁé%3hml@)ééih eghudmdi Ja'n‘éﬁis' (S3f‘r13S polypeptlde
i nc

fusi on roteins COﬂprISI
accidin 4 e tEetiRG KB Crtm i BB gro e By Sl have the

ability to bind to human NogoA or human NiG. Substitutional variants are those that
have at least one amino acid residue removed and a different amino acid inserted in
its place at the same position in a polypeptide according to the present invention, e.g.
of a specified sequence. These substitutions may be single, where only one amino acid

in the molecule has been substituted, or they may be multiple, where two or more
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speci fied sequence and their am no acid sequence
variants, such as i mmunoadhesins, and N-term nal
wo e®pomS0d 0 het er ol ogous si gnal sequences. " | dBCIL/EP3008/064501
with respect to a native polypeptide and its
functional derivative is defjned herein as the
percentage of am no acid resfdues in the candi date
am&'mqaeitlsmatvlaajiewr substieuted dal thei $dmé heoleasé.diresertafnal variants are
tho%gr\/\ﬂt“:l:1s’(9"13 r@%‘ c‘?(?s IXE&’P&C’ %m?&g{ew @] E(gﬂltp%ntmmo acid at
Seéguences an i LT oduct ng y, O
a raacthuémepoﬁ@omlarmﬁim@t@@nacqo%m itbythe apréserdt invention, e.g. of a
spe“cﬁfé%'s‘é%[ué&% %ﬁne%%él?ra\éﬁedeﬁﬁtos%’%H rﬁdlééua’ﬁlﬁea%% oBﬁﬁécté’é to either
e sequence | t erm nal
theaQtcaromy iy %éﬁ"'”‘hﬁé\cgpwéﬁg%lof tf[!ﬁea'?f‘(ﬂ?%??'@eﬁe'%ona' variants are

tho%@dwﬁh Néhd @eNhbEe/ -anfkd NRGE 3N GRIBHEpEde %@&ﬁﬁf@'ﬁ td @he present
he al |8nrrent are well known, see Altschul

al

mvgﬁtbqna e.gdaRf ﬁospgg‘ﬂ&glgequ?@eegepgv%ql | OpeinarHw flti)etlonal variants will
haacenl it 1 dmmroaatidicdeietbdsn a Patticudttteqiog lod thangholdaieno

acids. The amno acids are identified by either the

wel | known single-letter or three-letter designations.
A bling errortedumfrtdaeamenﬁtlseqmmmb@pmucemw recwﬁ'rm_ilsartthl\_lA techniques.
In 'Hélngpéfl etﬁe%ﬁgfeéog@d dl"n Te%ﬁ%gc rlatch% cBn&mcgg éayﬁjed for the

uences as conpared t pe e according to

pelﬁf@ﬁamt?@@éﬁte Pr@ﬁ@ﬁtlhmﬂtw@ rgay b@ can%pmcf ardimaBpueted as set forth

in ﬁ%@&dqgﬂ)&aﬁﬁgmlsvgﬁélﬁ% SaRfbréore! é(lp?ﬂjﬂngMolecular Cloning: A
accordi ng to gr esent i nventi on,

Labosatory iManush qG@ld cePringyiashen |Usfay i tVI?éng%lqhist \PNEoObimgre DNA

moleuldd MBACEP Aher B‘ntmag"l Mofeculubsiidtt bk @a@dtrutaéd arr)tai‘aed under
are those that have at | east one an no acg%

APRTERBED “UHE 2> RUPPETe AN AP HRECERT d"iondery!

exgrksgt@n.at the sane position in a pol ypeptide according
to the present invention, e.g. of a specified
sequence. These substitutions may be single, where
only one amno acid in the nol ecul e has been
substituted, or they may be nmultiple, where two or
nor eam no aci ds have been substituted in the sane
nol ecul e. Insertional variants are those with one or

In UER; GEHEPS ASAIES, tHRPEbELALbPTIRNY %F&)ld’ecﬂ‘i’éréi‘?\‘l?nt to an

amino acid at a particular position in a polypeptide

(D) fdrarisgUes W@d'ﬁse@ewpqr\fﬁrawq GR9I0R, N eftigen binding site, an
antiRRlyi dhbecorsesyeatahedasTRit 2R ¥ dafant BiMdirgOM@Bc@doRthe present
acid means connected to either the a-carboxy or

'nvﬁnté(?ﬂ % unctional group of the anino acid. Deletional
(ii)vihei aset of &ee DNAOs® latiutds afneheomvamtian & the amiddstldm ofia Binding

oBPLERFIRAL BE-BRERLINID bP-dBRLERPRIL AL Vet on. e g

qs{: rganlsm for

ence, reno narily,
del eti onal varlants will have one or two am no aci ds
ng %‘eﬁ?‘sﬂa B %shqylsaeh HEH @8 squeafb% ifm @ﬁl%eeabrg oy synthesize
in ecu the invention roduce

they @Uéﬁﬁior‘?&H[esDNNﬁee@Nﬁ”%éé'VeP Weg'@ﬁé'ﬁb't’lt'ont?fév'ﬁ%ll”@r@” i.e. the
am@fd &bidBEQRHCES offHE MBRFRITiabRNEGIdHE ahdr BAUIN AL ded Rihcéd1€oding for

them. A method for constructing a variable domain gene is for example described in
EP 239 400 and may be briefly summarized as follows: A gene encoding a variable
domain of a monoclonal antibody of whatever specificity is cloned. The DNA segments
encoding the framework and hypervariable regions are determined and the DNA
segments encoding the hypervariable regions are removed so that the DNA segments

encoding the framework regions are fused together with suitable restriction sites at
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performance of the present invention may be
constructed and mani pul ated as set forth in standard
wo adwonsdsey y manual s, such as Sanbrook et al. (BROBBP2008/064501
Mol ecul ar Cl oning: A Laboratory Manual, Cold Spring
Har bor, USA. | n view of this, one or nore DNA
nol ecul es encodi ng the bi ndi% nol ecul e nust be
theciumstionsc tTed, repliratiend sitag erayalpgp gopsratddeatc et apdropriate positions by

mu%aeggelﬁggig %? ftﬁ@ g)I\FAr r%la?‘efCSIrerIﬁﬂ?ﬂ.aﬂaé)rdgor%%&u?@. q?(ﬂj%% stranded synthetic
organtsmitor expression. n a Very dgenera manner,

CDRhressettasearaeepatth §l YO evitiess lnesasdling tpithe Bruences given CDR-
Hlf&lse@rﬂReﬁz%A%O@dp{gHg émp%ro\‘fu-@labec?ﬁw@mm @ORIL98h3above.

|n|n site, an antib aln or fragnment thereo
These %?%?"r‘i@ﬂ @V%m\('@\e%l"\h‘a‘i ﬁ‘@c%ﬁ'&:suls@ tBPt thry S@'?ssli@nt'gated at the

juncAy N teb Othe ﬁ”éﬁhe(/\)o'rl) BW%téﬁﬁl@r@fprbfb@olDNﬁ‘ AehieGHE €8 BNA molecule
the invention for the ro uction of a Binding Ml ecule

e”Q?ld'rlgh%“ pELReRob R BBIE M3 Bconbi nant means. The

present state of the art |s such that the skilled

il t th t
PR ol 0ROt Bt o 3 NIFGF nicroh Brei MER RGP Producing
hybrid®ema leell dinenio arcled ts extiginca DA dohstringtperdirgy f@bthe monoclonal
an{tﬁ)%keggéfft%@qn\gé}ﬁlowhl‘?‘hgf?ge% %Eﬁca‘%@ﬂ'\ng d&g&é&eﬁi\/eé‘ful% instructions
or constructin riabl e domaln gene is for
forexanpoeudescef beﬁonwlcmal 289bado burrecerahinget BPNAetdcpniques given

onlwm’fPéri |%F%§#m%§|oﬁ Qb 't&‘ﬁﬁe ndEISSRR s%ﬂG@rﬁ’deer the Y@hé.abl €
domai n of a nonocl onal antibody of whatever

specificity is cloned. The DNA segnents encodi ng the
Th({ r aﬁamDNAr keoRdptisBY pﬂfeVasg/hﬂ’@s%h r&%bom@nﬂfee dflet@rglashp@@bt&re@, their
e DNA se s encqdi n e ervariable re
amg ol R Ry S ShR SR 1B S 3 2B g el BVR seauence.

framework regions are fused toget her with suitable
striction site tthe. ric

Num%{ous \%ctors are H%“gi{éa all%bLII%1 Idggmpopr ?eé’{a‘?sﬁasmlé 0rpactebrlophage

era e P56S
artrmmaagbwemssrr@fs anldeeriMatolestus.e Hxpressi@ndeaactbrs comprising aone or

moP& Qs%?tng(ee?ron%Hplﬁﬁ&ﬁbf@@%ﬁ/&'ygfenggi ﬁcﬁ%%oq‘?e%%tér?cﬁ light chain

are prepare nt hes ccordin
consEfePRiEss a ks wbilctyDﬁam b@A@XD@Roﬂz\te@ms USPRIYHgOHAR, a promoter

tha@@:\)rée&t;lﬁiéé)’d b{-lahes hgst %Qm% |§%p§rﬁ’§ﬁbﬁ’i%d tUtﬁé%odlng sequence

cassettes are rOVI stick Yy ends so that e
of igreple |S|U@%@eﬂr0§%0t%E‘ajyur?ﬁctfldé'ﬁ@'et Br eorstitytiifewd Pk t%ryn "operably
linksddan ekxe e mdsoxaomlta;fo@rtuoaciwr@/da.ﬁlgtrgeI RidmpoakegUldescribed are in a
enco ul.jn.v 1.apl. e donual n.
reigity e Pk Eheg th Jooriodat Sheit M deBfiner, A corqiipgavence
"opeRMAY finked"atopr cutling Bep Urybe idibgatied & Sudhi anevaly rthatr ebgaredston of the
I o C n
ol Blhahee N pEHRRY tfder el Bas ShmbAio ERIRE RN Blatrojpauences.
Th@/ @re6d RNAewokalle omhe irnentins i crrepdred pit ovay theogoofeniently
trag?fgggm 9Rabp L ROL, i dnerREd nant DNA techni ques

DNA molecules encoding single chain antibodies may also be prepared by standard
methods, for example, as described in W0 88/1649.

In a particular embodiment of the invention, the recombinant means for the
production of some of the Binding Molecules of the invention includes first and second

DNA constructs as described below:
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only witten information as to the nucl eoti de sequence
of the gene. The nethod conprises the synthesis of a
woues6504 ol i gonucl eotides, their anplificatiper/Bpop$ies4501
PCR net hod, and their splicing to give the desired DNA
sequence. Nunerous vectors are publicly avail abl e,
i ncl udi ng bacteri al plasmdé2 bact eri ophage,
Thaﬁ&mbonaUemmanms@nn$na®dwma1sonal vectors.
* a%)ﬁgzgs%so%leo& t\ﬁggtgownsuc%%gﬁé 'ségn&cgggg At WHDBGSE?(#&B% e14 SEQ ID
proroter pro er's'“andr orgenes: éncod
NOL i1ghendcIF4l 1P &lensitbar parts are publicly avallable
* dPIRERTHEO ealdy: chRHEL kg Gk 18 d;.%omqqr{véee% b L’; SEQ ID
I'S opera i

recogni ze ost organi sm an

NO¢ é8tar'i‘é' FEUIhHOsd§uence of interest. Such a prormter
rmy be i nduci ble or constitutive. The term "operably
| i nked" refers to aa‘{guxta posi tion wherein the

ANQIHRH BAERYCCHEIS ACrYEH 9alPdNE ANVENHBD SPTMBHSH p permitti ng
* at;btﬂmlicﬂleofclldﬁ%bq@éhderhstsfmlv\[n ihrgEN R doTerN SEQ W flent1sodnd SEQ ID
NOS§ uen e "operably linked" to a codi ng sequence is
[i aPB in such a way that expression of the coding
* sspgyeutiestids saghereeas shoderinEQID iINansl 76 @ioatD bice 18 4id SEQ ID
not g control sequences. Thus, once a DNA nol ecul e of
thé invention is prepared it may be conveni ently
transferred in an appropriate expression vector. DNA

In Qﬁﬁtﬁgﬁérﬁﬁocﬁﬂﬁﬂgt@p@?ﬁ@lé%tlge%bﬁpﬁgéé bodi es may al so be
pr epar ed g%stan ard nethods, for exa

@@@&musl@et' SPE YBL1 2% ShoWn naSkar i &\@3 26 aeiPmasynucleotide
entd18s EREN TN SRR 1D IND:reGeNbi nant neans for the

" ?D OB e e e, LS L YOS s S5 o Bongaucieoice

seqlescs apsitbvioelnoSEF DR NO:r28. pol ynucl eoti de nmay conpri se
either: at |east one of the polynucl eoti de sequences
as shown in SEQID NO 14, SEQID NO 15 and SEQ ID

In M&: an@theorendtodireardt thenBNaf cankrugoeyaades eohealy chain or fragment

th%ﬁ%ﬁ‘%“‘ﬁ@ﬁ%éhom in SEQID NO 17, SEQID NO 18 and

Anot her pol ynucl eoti de according to the
a) priiehPRENWRIGRANCedss: aa/ap@bén@mnélm ¢ameprisdntl eler@atigely framework

an@th‘?ﬁé\'vbﬂa@g(?eb@n&alé Jp@ﬁ@ﬂbge'\@g ioh3 (ﬁ‘)‘ﬁﬁ’pr%ﬁ@ lrpsé\‘,faence DNA-

coRei1-373 GER IO NG DRES PBINBECT NP 5 hAB RAA-COR-H3-
6AET(EEQIFHEND tl@ Pk YIRSLCpROIstAHEInG GV b SREon %ncodlng the first amino

ac@ﬁ)&%ﬁ@ c\:/aﬁ%%{a}ﬂ%m %gm{%&%gd%% vﬁljgh a codgn en?odlng I\Pe last amino acid of
the variable domain, and

b) a second part encoding a heavy chain constant part or fragment thereof which
starts with a codon encoding the first amino acid of the constant part of the heavy
chain and ends with a codon encoding the last amino acid of the constant part or

fragment thereof, followed by a non-sense codon.

Preferably, the second part encodes the constant part of a human heavy chain, more
preferably the constant part of the human y4 chain. This second part may be a DNA

fragment of genomic origin (comprising introns) or a cDNA fragment (without introns).

In another embodiment the DNA construct encodes a light chain or fragment thereof

and comprises:
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sequence as shown in SEQID NO 7, or, a
pol ynucl eoti de sequence as shown in SEQ ID NO 26
w@eabos65e pol ynucl eoti de sequence as shown i n BEQEPID0S/064501
NO 28. | n yet another enbodi nent the DNA construct
encodes a heavy chain or fragment thereof and
conprises: a) a first part ch encodes a variable
a) dofirat pactowpich sinegded & evanablevedraihr @amepising alternatively framework

onp S o .
TN T T
CDRNA-GER($2Q 6RNQ SEQ, | INANCDR1E-6 48 d SERADONR: I-HS) afAPNA-CDR-L3-
6A$SER 1![9Nb|019}6c)1|s fﬁr@& Earft'sfélmé’w tﬁn é%&bﬁn' o %'%Béfi&‘%%%no acid

encoding the first amno acid vari a omali n
of Hiedva i gompPinnany €be¢ion ekt 8dioAgN tRECYiRG theymsh@nae @cid of the
val%fblé B&ﬂg@,r ba@l e domain, and b) a second part encodi ng
chai n constant part or fra ment thereof whi

b) gtsgg:q RATT RNePARMB NIBHERIR RENLRHYE A9 FQ{ fragmept H}ﬁr%ofdyhlch starts
W|thhsEch:mnSér&:6tlana:hé fiodt édﬁmol“ae:ai/yf tHeatonseind pertd@c thietligh@ chain and

encqdi ng the m no_aci thec
endio AR F EAGY FbTR PE P B RE e FarkPR BB or ragment
themer[fcfnllov%del:ﬁ»eaabh;sgnd;dweocbeacond part encodes the
constant part of a human heavy chain, nore preferably
the constant part of the human g 4 chain. This second
Prefreipblymilye becoad Dpast enerfiesrihe gionglenbwpd @ra diuman light chain, more

pre@&%ﬂi}&hé'cﬂﬂstbﬁ‘@ﬁ&ﬂé) tH hin&PRRnEiRagment  (wi t hout
I ntrons). n anot her enbodi nent the DNA construct

encodes a Ilght chain or fragnent thereof and

Th@cmmr c6@th)s af frhd Sé)i—esi@af tinudkie A R8¢ @desntag¥@Ishyahlreher comprise
alternatively fr

nmaln co n
andihRb ot BN e S BEr EHeSP LAl A Sat Arean destagdoparts and which
encoaPra Kadgr peptidegudiscaddbhidxGDRarl 3tabidy (BRQheDcddon dnépding the

flrsw |b)angAég’nd %fEI }té%%‘%s{ 1§<Z|néataad DM(%CﬁRg%EB%&AdSe( ‘Ql‘ﬁ? leader
per@rcteo'duragntddefor isegretiamrion theachainoby ttlhee hostrargbhiemdorvetiich they are

ex;ﬂ? andiang < \gg%éh% ﬁg‘?&ﬂox‘?&f:f?ﬁ'tﬁlghSQ%rhﬁ-ﬁEmamé?é‘raﬁg' this part of

e vari sSeco art enco
theg DNAgh‘tonéﬁl@l@tn epevdasant lgpger I@?ptldﬁa@ﬁ*é'ﬁﬂ ﬁnea@dﬁo \mICbhsequence

su&&ﬁ‘fttaﬂy%érﬁlcél &Q‘Fﬂ@%n@iﬂg%@idn&qhgﬁcé‘ off ke I%'é\/?‘%hé‘lﬁ' Igadfé‘r sequence
t he constant part _of ght chain and ends with

as SBoNR 1B RERITAIG: 1351 (PR RhSID PG LostaTEs dBiis Hihamino acid at
pos@lﬁ(ﬁﬁ -09 aht agHueiy withefreodmirml hawed ;msutmnnqr), &enmg an amino acid

<eiBREY aneroUr 1 1S OAGHeat (IRBhENERar FC oTat By eyt Bgaymino aci
at pomtioonzd and epding with tlh‘eeam“maa&Kad:fmsnnlon -1), having an amino acid
sequence substantially identical to the amino acid sequence of the heavy chain leader
sequence as shown in SEQ ID NO: 30 (heavy chain of IgG4, starting with the amino
acid at position -19 and ending with the amino acid at position -1), or, having an
amino acid sequence as shown in SEQ ID NO: 31 (light chain of IgG4, starting with the

amino acid at position -20 and ending with the amino acid at position -1).

Each of the DNA constructs are placed under the control of suitable control sequences,
in particular under the control of a suitable promoter. Any kind of promoter may be
used, provided that it is adapted to the host organism in which the DNA constructs will
be transferred for expression. However, if expression is to take place in a mammalian

cell, it is particularly preferred to use the promoter of an immunoglobulin gene.
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The DNA constructs of the present invention may

advant ageously further conprise another part which is
wo ewansdoupst ream of the al ready descri bed parpGT/BPINOS/064501

whi ch encodes a | eader peptide; this additional part

starting wwth the codon encodjng the first am no acid

and ending with the | ast ami4lo acid of the |eader

peptide. This |eader peptide is required for secretion

f, 1. ' g i ch : .

o NG A RO P L) g ity i

suitabipaiieorgerfe ehénalbmay Ioenoetqaaect aofording Nstandast mathods which

u

e MR e P2 e JH, 8%, P DR ACIrrata a8 under
suitabie FRIG) S@%ﬁr}ﬁ?% ér@défler%'%gqti‘@n%lepr@@a@o%ﬂsl IRtoSERprepyigyeypseudo-
pregfat@malesCdiRi sb1&kinh $QascEAdRInt eRBrevsihe thd8eMEdNMtBEH

at position -19 and ending with the am no acid at

position -1), having an am no acid sequence as shown
wWhien tBEQnkiBotNOch@ds (i@ b b@hﬁ‘bﬂu@é‘d |hgz§3cell $:tllalﬁrbi Iﬁl@}e W'I\EAhconstructs

and

s i e Reeed B8 ARG oo RRpRRToR oK o 1 f separate but
corspafilde expresdict aadtde), khe lattenpossability deidveprafarral. aci d

sequence of the heavy chain | eader sequence as shown

in SEQ I D NO 30 (heavy chain of I1g4, starting with
Acqon@inglivi Ko dpieatian aiess Pravidtes- aro expigseindiviegtoni atie theeplicate in a
prokBHofic ¢ IdikatyoRo Skl | 'IlF?é‘ w‘h@h’ cdliﬁd»rléé@\é't 'Té’as@%n@mf@f‘?e @NAdconstructs

sequence as shown in (I'ight chain of
abqvgescrdled- t i ng wit h the am no acid at position -20 and

end| ng with the am no acid at position -1). Each of

DNA constructs ar | aced under the control of
Th% Bf"tsﬁB'f EVERTRT Biovidsy JEH@@E, CXPIFSHAP teEr &PMRREEP & Rlynucleotide
of ﬂ@nml’reséntoﬁva'ltBMI {Tablpeegeno iicdtion Aty fdlates 6f aprexppdseion system,
whg ﬁald rﬁ res ! 8%'5%1”9 tbﬁﬂ—t thﬁé%O? |s§?a tb‘?e[ PF grotdngnaoasaolypeptide
of theames@ﬂrlederft@m, eenesdl expressioeggtemi dr pap tlegsdfoim prgsent in a
: | r

corbfor e ol PP ATiPIcERITE A GElch coorlte BRY Shf ol Ystem of
thegéh@ﬂtmesats@wwsaﬁtu body may be produced in a cell

culture or in a transgenic animal. A suitabl e

transgeni ¢ ani mal my be obtai ned accordi ng
A ragtapd ZPTREYHDHS Biieh MARuiFd @ rfﬁhe}qglqOHp%,qu ﬁﬁ”ﬁ?ﬁ"&ﬁ vector, by

me@QQSf @bt DAIteRAEIBgy BNBy eeddskIdi chemplaRe@thedisl Rl thus also
control Dd??lg ences transferring the so

en\ﬂ?aegﬁ raih%aﬁéei“iﬁ pri ate pseudopregnant fenales
and selecting a descendant expressing the desired
n t I ho chai Y% b :
cod g 08on VAR L BN RG0S o BERGSER o
suitaidae thoetd organisnei Y\en thes DG eorekrplcessrmﬁewotedr ingerted on two

exdr@és‘i’?d VBcraRPahay %%Wbe Gcgégil%?érkéd § p?&FQtregﬁ%'eorbn\ée&er&'vector per

atter possib pre erre Accordi'n

celk, |98 CPhVéﬂﬁfﬁUﬁdaﬂ%%'aEﬁeb@P%@ tyrPeing peterirerh A séitaiie hpstorganism

mat,lo'oér apbdcEai fn) B yeaBf 8Kl MR RalRin 41K Ak OthisC 8@k | beidgBreferred.
ch conprises at | east one of the DNA constructs

More preferably, the mammalian cell line is of lymphoid origin e.g. a myeloma,

hybridoma or a normal immortalized B-cell, but does not express any endogeneous

antibody heavy or light chain.

It is also preferred that the host organism contains a large number of copies of the

vectors containing one or more DNA constructs per cell. If the host organism is a
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above described. The present invention provides thus

an expression vector conprising a polynucleotide of
wo bmopsasent i nvention. The present invention BCBBP2008/064501

relates to an expression system wherein said

expression systemor part thereof is capable of

produci ng a pol ypepti de of t4e present invention, when
masanaliagixqrlds®], oinis shesitarie goalpaay beheadwd bys apipéfyéng thennwmber of
copqgsrr%%%ljaln% tEc?Séta&%r!:I nﬁ%dd%mﬂ%glﬁ‘lcgﬂgrq ﬁglh ¥thsq.glly consist of

an expressi on nven Fon 1s

sele¢tm f@r eol logedsecwen?atantcd tbo%r dprpdait registarisierfdinggencoded by the
exﬂ%£§&¥b§10@ pol ynucl eoti de, an expression vector, by

nmeans reconbi nant DNA technol ogy or by neans of

chem cal synthesis is thus also envisaged in the

In Bﬁ&ﬁ@ﬂbsﬁi@@bf e inQEntrcEﬁQher‘é&B&ﬁ&xﬁtl@d]aVr%éé%% f6OPEARALBING S multi-
DNA construct is thus to be transferred into a

Chaé inding mjegyl %P&éﬁ? dRyeniiRBn Whifd ENAPTRSTSE} GrifyIng: @n organism
whRApRI &taﬂl;fy)rmécﬁan'tledatoréatmneXDNﬂSGOr@ﬂ'u\tE@fOtlh%, inivBeyon and (ii)

may . be t nsf err.ed ar at o loe. qQne e of vector
recfiingan SR GA0R TERLCHERE ovrBion 2R I Eulirei Tt
bei ng preferred A suitabl e host organismmay be a
Alt t%% g«%I{/ I‘Pea¥f%?& Irgﬁt &Wk;@?rg?@ bé {%E%ar%{‘}meﬁog%red and
reCQ@s];titutqdn@t(p §noact|vynlwh@mg r@pheglplﬁ e@fteg mavrtfyg1efm@ng Reconstitution
mem&rs'éil@%llolfno@vnnﬂrttﬁﬁlart BRI g eBiogsare |rpH£rtF€lQI%§ provided in
express an% endogeneous anti body heavy or l'i ght
EP é39|6ﬁ4 ariin £8 12 3preferred that the host organi sm
contains a |l arge nunber of copies of the vectors
cogﬁarnrn%?one or more DNA constructs per cell. If the
Thergtare 3R armss M3 aMENMBT$an cel | line, this desirable
(i) golalrimpy fibs orgadibradvyiiyh anpbndfyinmgl wite anfiigb ©INAofonetrpttesncoding
a blr?CFI9§ %orf%conesoiﬁl%n% 9 |(5£%398 éeovéﬂ%]l f‘l”, ?ﬁe:)g'r%rrln&nﬂorlle%grﬁe from the
cmueerauhnce to a drug, said resrstance berng encoded by
(! A FHBILSSLP YBEHRA which ANIRKANREH PLLAB DA construct
rocess produci ng
engeding ia OHing Uﬂ@i@@tﬂ@ %F'@:UD‘@%PMW@C‘ |rﬁ9@rﬂrin6na SRfo8H blndlng

mo%QGR!ﬁ&@Shéhhk&%'EH&'ng an organi smwhich is
transformed with at |east one DNA construct of th

(ill) FRAGATHTYHNAAY VIS PRrastiye MO Arrlactls 08 the iengon from the first

bindPlgaadlkeulefobtdited MMONdridothelseeshd hiadieylrholeule obtained in (ii).
Al ternatively, the heavy and |ight chains may for
i nstance be separately recovered and reconstituted
If nertied anoscorgeeistnsrudidets, mpl @cthre:, gbdre five nsix, 4aven or eight, may be

orFOL I s R RS R AP AR AL ! | known i

e 1n particular
provided in EP 120 674 or in EP 125 023.

In a similar manner, there is also provided a process for producing a single chain or
single domain binding molecule of the invention which comprises

(i) culturing an organism which is transformed with a DNA construct encoding a single
chain or single domain binding molecule of the invention, respectively, and

(ii) recovering said molecule from the culture.

The NogoA and NiG binding molecules of the invention may exhibit very good nerve
regeneration activity as shown, for example, in the granule cell neurite outgrowth

model, as described below.
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Therefore a process may al so conprise (i) culturing a

first organismwhich is transforned with a first DNA
w@enshsaied encodi ng a bi ndi ng nol ecul e of the PCWEPL0D®O64501

and recovering a first binding nolecule fromthe

culture, and (ii) culturing a second organismwhich is

transformed with a second DN®R construct encodi ng a

blndlng nol ecul e of the invention and recovering a

1. é?a%%ﬂad r[}‘t 'n?@o?%lrc?\ﬁl{ﬁ assg ?W\MP@E‘CU! ture, and (iii)

Feconst In acti bi ndi ng nol ecul e of
t he inventlon fromthe flrst bi ndi ng nol ecul e obt ai ned

Bré ﬁ] tgsége ?&)gtetxh% Fa%@té?ﬁﬁ%' {é@eﬁ%%%lr %aell? @éaﬁgrdtﬁln extract,. is

eed e nore organi sns or

freqsraurprewar@@ e SECTIEY GHOURIRY JREIMAEY  Hoopr tibe deeatfisation and

chd#§&@r|£élfonp6f%/b§’\hﬁél n@@ﬁ@ @bw@h ﬂ%lﬂﬂﬂrgﬁm-@&))ﬁ i.oaChem 1998 Jul
siml ar manner ., a process

2419/ R 1p 3 @n&r'éﬂbrﬁaP'ﬁC%Pf @P%@ﬂ ©5SHB 819N b%%au'%aomoge”'zed in
3- mw:oecbﬂlefe)nm CHesi n\zeml\gmams\rl]\bm cmoenﬁmrElEzsdvmtr) a Protease blocker
cul.turln m |.C .S e W o
gyl PR B TEPRRD- uhal BB iyt e thec. e
horobgehatg implitecubeoadtort aed4tierdd mn ane spetcifugedl at, 10M@D0g for 45
lLeC V | C
it APEn Y R ) B0, RS (hFal AN ok firudSf From the
sur@matbnt, vtéey RIOSHN né@ﬂ@nt@g@ﬁeﬁ%t deteradnddyi ysings an absorptlon

spe%hgmotoﬁpgterexanpl e, in the granule cell neurite
outgrowt h nodel, as descri bed below 1. G anule cell

Cencbgliart eranuteg Fellit Areagualed ifomvyitemsin Biogsts of segieatal day 5-7 rat

cereB@Idr ssad hsbdaicnb&d @P@v.cb@snt akrBeRE et @I 1©80N B@$|$1QYCNS myelin
rotein extract is freshl tpre ared as descrl

corfiaingi GEUTE (LRMI TRINHTSY  2FUVIRg oBsSOFiatS: |“F'F*bafh9ﬂ‘f'r%JHB sulfate
proméw\axahe,rDZ\aiUrmu of9%® bew il BELIG20): 897&9 -gonvrie bmhdirg trotecules of

the %@t%%‘ggare ém%' ?Iie |9']L‘T=t;nte<}%ar ?6(# L#T: ri %173 esg)sgb?trate and removed

Fece rozen t
bef0r625ga) cells h@nm@:p@d; zCedeberﬂangnanud:ﬂ celfs gendddedapyl incRBated for 24

hoJr"s' ?o Eidpgth% Agé%/l EAQM i"Hl 'Bf % dr &Efre?é@ )‘%r%‘é&‘e%é/t é'soslHH yHdded to

thei ﬁMWWEF?h%t kaesrrl@atmom@@@ﬁa@% nr@tepmex'zsﬁctaprre@ﬁ@doas &escribed
ab(ﬂ@ ﬁé’sf a@&)r%ﬁo@é}ﬂgﬁgﬁﬁ ﬂBué‘B?(%eﬁtpéQ:QniJQ%rEQfsMgh Bkdner 4-well

In a r ot or

d's"FES (exaingr AN u G maFthnP*Fh%S §[?pé’laﬁ%‘%daﬁli‘reettl'f€es with warm
Ha ' ts6lutio & BRER 8 tpldtinigOthel reudieise IPBEtRGERI Waly NG-ANrat cerebellar granule

colBP5% B R RE LR el T CELPOPLL o HAATA eSSl s e
cultured dfer eldeht an deirsatfeccasnatibgar ifised, pneévimpusiogtained with neurite
ma@qu\ﬁjﬁé QBt(Cﬁémﬁlon :I’T?(gngdcloﬁglv,&tp,el:%.r%?ltl.%(—pstaining of cell bodies DAPI
(4',6-diamidino-2-phenyl-indole, dihydrochloride, from Molecular Probes) is used after
staining with MAB1b. For antibody experiments, the anti-Nogo-A mAbs or control IgG
Ab are preincubated on the dishes for 30 min and subsequently removed.

Four fields at a defined distance to the edge of the well are randomly sampled for each
well using a 40 X objective by counting all intersections of neurites with a line placed
through the center of the observation field. All cell bodies touching the line are also
counted, and an index ratio of neurites per cell body is calculated for each well as
reported previously (Simonen et al, 2003, Neuron 38,201-211). All counts are done
blindly on coded experiments and expressed as an index of neurites per cell body.

Results are expressed as mean index neurites / cell body.
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contains neurite growh-inhibitory activity associ ated

Wi th chondroitin sulfate proteoglycans, J Neurosci.
wa2®9/08509 15; 19(20):8979-89). The bi ndi ng nol BCYER®0L664501

the invention are then pre-incubated for 30 mn on the

test substrate and renoved before the cells are added.

Cerebel |l ar granule cells ar eSldded and i ncubated for

24 hours. To stop the experinment, 2 m of 4 % buffered

Enlﬁ%{(‘:gmeﬂgw.cﬁui'i?e %L%n%\)&thagﬁ%greﬁagllémgrat%met E:'él? indgl’?@%%h-permissive
ey brai n nmenb Ct "prepared as

endeerdn of traﬂo@wewarspa@g cphnetcodextriaghby ateindipgtipn attianbinding
moR&iIeCaFanE Mylehtien a3 bPthdargigner 4-wel | di shes

el ner, Nuertingen, Cermany). Dishes are washed
three tinmes with warm Hank's sol uti on before plating

Thd h@uﬁ@#ﬂ@%ctnﬁ@sbﬂ"ﬂ{eaho%ﬁle@5)‘f7t)1e ligferkRhehel él§<5 be estimated by

ranule cells are are descri bed abov
MeRpi gy ther re@@”@’G‘@V%éPr‘ﬁi/t'@ﬁQa”ddéW@e é’t“égré’tﬁ’lt*f @P@JU'F?FIO”QWGCOVGW
in the ih Riveespital toeianiiegdimuotielsf brieigh, deatrtbddnaisest ai ned with

neurite marker MAB | b (Chem con nonocl onal Ab,

1:200). For the staining of cell bodies DAP
2. $dihalécodd anjudi modds phesty brd nobmkeys @n kixd) ochl ori de, from

Mol ecul ar Probes) is used after staining wwth MABIDb

For anti body experinents, the anti-Nogo-A mAbs or
Adiglbhewisl ratsgeAn) usee Mixres uTg g i B tansedivgdhsisessa balf 30 the spinal
cor@1 Wla?é?gllySE@%QH%tdehé %EWM‘%%Cl(FQHFteI;HaeL%u@t:to%yﬁeafn'e%@sm and

di stance to the ed are random
surggFy aracieseRad 'uéiCH@e'!aa%S%%qﬂ T STy NeBORYH By LS < 1171).

Neuﬂa)taﬁét%ﬁﬁéalowﬁécu : MAEr mb&s ¥hd fseasdﬁyn@orﬂt@s"pﬁmttlgaddwghtraced by
0

. .the center o obser vation
T g AT R A T I S
opmdsitoeol ithé eSmperr tnelgrafbcmyA isStrauﬁpOtdeattedhé snsmelamhd wathin 10 - 14

da%saégport %edm ellnlgoéll H%f éb%lnrzna%%ng&&ﬁﬁ) ﬁ(s:il 2oolg)J’Stra'\g as gescrlbed in

cOunT e “don 0R°C0
Brisamés eh@nt(20801d.Nexprses 260d 886 1-@96Bhdex of neurites per

Twh %\lelekpgfwr a 8&%?' %o?g %JEnhanclgﬁEﬁ?ab%?t uBa) olf @I‘?@%Pmal corchseg ment

neurites neurite o
T8 ofmaiidy ebethe rorgal dinlfl dndeding hoth Héalnmﬁwéalrﬁrs@alw@rd transections

(CERYi ERRMBNr He EEP |ﬁ‘%\4€‘ro%ﬁ%@@h§\9'§%od‘e‘%t@ @é@ré@%ﬁ” reactive
by preincubation with a binding nol ecul e of

SF’YPH‘{}%PT Uit e BaisgHsapeacn FRECsRANR &P ithe ﬁ@Of&éE‘?QHSt%PFOUt'”G in
respbndeheo nﬂ;h@cwbm&neﬁvntuhethﬁnmefatur@n IAfRedIrse Beng treated with the
neasur t he re ner tive s
oinfig PlecEt 3 S0 RVERHOH heyhornes aeiEngthe tidldy Fiecules of
thevinventiym maly showdan emhmmeajnsdej@mbrateﬁé Yeditassite bedl regeneration of
i nal e r d .
dallﬂglﬁ(%lvaxg?l ﬁ@wﬁ\%&u‘%ﬁ&%tb%l’g gt J%éué'lrtgs |Iﬂ{)%§)g% the animals may
shaw gnprovedjireavery dysensaimnetor fm‘gtloma Sloh anctioabl tegts araelescribed
pre%ﬁiu@@/' (MPkid: B |a§§d5f"J' Xehosks Bficd &Y %%61‘2 73hhe 8th

oracic verte Lam nectony, anesthesia and surgery
are descri bed |n Schnell and Schwab 1993 (Eur. J.

3. T¥eslie0Sigtribudion b Aftibodids’th) Adult Monkey CNS

The binding molecules of the invention are purified as IgG and concentrated to 3
mg/ml in PBS. Mouse serum derived IgG (Chemicon Int., Temecula/CA, USA) or a
mAB directed against wheat auxin (AMS Biotechnology, Oxon/UK) are used as control
treatments. Two male adult macaque monkeys (Macaca fascicularis) are used in this

study for intrathecal infusion.
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Neur oanat om cal tracing: The notor and sensory

corticospinal tract is traced by injecting the
waeiensgoade tracer biotin dextran am ne ( BDA) PCTIER200$1664501

cortex of the side opposite to the punp or the graft.

BDA is transported to the spjnal cord within 10 - 14

days and visualized using diHmi nobenzi di ne (DAB) as a

substrate as described in Brosame et al., (2000

20: 8061-8068). Two weeks after a spinal

Su')c]g'ég?wo(r%?ﬁ?rfsdestroyi ng about 40 % of the spinal cord

segnent T8, mainly in the dorsal half, including both

Ang%ltm—ﬁ% sv'.&ﬁlceé%mﬁrmnéicuﬁ am .bhoe;vskétgﬁiﬁa (Ktafa@a?rmg Parke-

CST 1n contr ani ma ow a derate degr

Dayis, PeB@ksel-Bpr AR &F 'rtJﬁ@e@ r'd_’ﬁt (0 @ﬁ. @Qﬁfﬂ-;)n@né??bﬁe bronchial

se&@d‘dr%smﬂ¢|$tr$\iénbb§ c%ﬂ%élarbe%{fceapfnobﬂé M&mbral r\%‘il’PCfBSQ:ontmuous
to. injury well kn the |iterature, Injure

PeThEsiaNy Wt”ihe%\t”édt%toﬁ pcrﬂ%OfB' hé Ffde%‘l"&cﬁl))eén%fg'%%ée 4% Solution (1
volumieaﬂtP:r@fbf@IranM yl bollOmeS)f@ﬁ]obyeesd)lﬂﬂoﬁ)hmcbﬂclr?@ldTQje(:jeper anaesthesia.
nol ec es. of nven ow an nc . .
ThEGGeh Rt PAEe] L romtCr B i meu ik AR tgpte conditions, a
vertiaategétina xskirs invesion ise pediorgresivromoC2 dantiyle dThee tescibescut and the
splh/grﬁ%}f&fse% B? C?nﬂon:ﬁjnls ﬁg(?%g&%%w LI'H@ p%YaQ%rtreﬁpaq’Vn‘?u%le%fare retracted

sSensori no uncti o functional tTests
and ke faisde P VA o Iayd ik Kissected. Alcommere, C6 faminectomy and an

up;ﬁ\lﬁ"ut?’sﬁ‘érﬁlmng&o?f@ﬁgre?%ﬁen %erf-(ghﬁédIJeTl% Shurh BHbiePNs oéc*xposed and

bodies in A Mon CNS The bi ndi ng nol ecul es
'”Cﬁﬁdt IROgitHdBatY oﬁb%}’ree tﬁ@rl i e@NGs thegBBnFeRUFR e SPINAL ef9ments,

cort@&p3ndlg Ny the RBGal WS of 38 Lsmndebbrctwaht &cg/@récclaer&q@oe;th cervical
clte agal n

I.nt., Temecyl a/ CA, A
i PRGRERY P RNELtS RO LRGN Bly OmeR GRS Gy e o (Alzet(),
ZMCD,nﬂdiv(DI SQH@’at)Fﬂht/Srmng e g - acﬂmhbomdaqmertmmlemy\sme dura and
pus(hlxgr ateheca 'ev'::u%g&s(’_cjlhaalé n8 alﬁtsé ﬁl%dr ébcgegud?uergt ut(ilglaeg re The osmotic
pumng is nulacseldarty semreanusa:ubmy |quecln| e UfaS‘ertfdmctqeﬂuscles a few
cer{t*ﬁ%tgt g)[jm{e\rr)thal*:%é(%?u%c)f{)ﬁ 0 o a8 gt*c%g(g}%hﬁclﬁbéqgké&lrééalong its
tra@&féwlwtumﬁ tp mtrsaleetmug tha mesdes prA Pleagker armsytieed and the

fT%”QE@dveY&l ﬁoﬁp%ng@ﬁﬁéﬁé‘%ﬁalfiﬁﬁg% AHinives Mar@r Thed-MipBion of the
propofol 1% (Fresenius (r)) d gl ucose 4% sol ution

Veftouf pefeRn ofitibrypBeiel- AR aZ“'W‘6| d?retée%fad gPerE@weratively with an

antibtit (A piciling dwes Ngo angrgperc. Rnaetionas tdses Istecapidteh are given
then placed in a stereotaxic franmework. Under

da@t%ﬁtrmge ofiti'ti ons, a vertical midline skin incision
is perforned fromC2 to Thi. The fascia cut and the

Thé‘ H{orr\% E?Ebr %?ﬁﬁéedo% dg%?s éf?er-q Ia%rt | 8 sm-g@lar%umg Se]datlon is

ave nuscl es are retrac
flrscend (Crdawith Thetardines exst egntignasio n’ptb\@r, ef0U36N¢<hrWn@cie@nyanaestheSIa

obt%ﬂ‘%daﬁy URBSPerftbnBaT il 2 Q]%EE.@{%faé b NaRer 5P R barbital (90
dura nmater 1s expose

mg/kg). The animals are perfused transcardially with 0.4 litre of 0.9% saline, followed

by 4 litres of fixative (4% solution of paraformaldehyde in 0.1 M phosphate buffer,

pH=7.6). Perfusion is continued with 3 solutions of sucrose of increasing concentration

(10% in fixative, 20 and 30 % in phosphate buffer).

Histological procedures, immuno-fluorescence and -histochemistry
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i nci sed |ongitudinally above the 7th and the 8th

cervical spinal segnents, corresponding to the rostral
wa e/ 08f504 he spi nal portion covered by the 6t hPCEER1I0081064501

| am na. A polyethylene tube (10 cm|long), connected to

an osnotic punp (Al zet(r), 2MI; flow 50ng/hr)

delivering the hNogo-A anti b:i?dy is inserted bel ow the
Braiing andasylnglusihdedofathanomiidyk iane terefullyodisgeatddy capdprotected in 30%

sucl%g %Abeg%lElgn%ijgt gH ?n WE %]Igg%ggé\%.?@o?}ggggcﬁoﬁs({?ﬁiﬁu%eacgwé an anti-
humaoysenmmrwesanabomlscemd fletlegon| lakeratohies). thee double labelling, the
follgf’zgﬂﬁnﬁﬂ%% GR 6$Gsé£fthﬁ%59&t Ajs_tl92 t(H*?‘?ntk/Spﬁ%EHf ﬁ)ql endogenous

Its trajectory with sutures muscle tiss
Noggré b 2D08nd AR 3RiiRpdifse againglr 6EA%rf@Ir @ﬁ‘éo%ﬁm¢”d a rabbit
ant"t%él‘?Vé?jaﬂ%tfd’a@lﬁ@&ﬂﬁ@%[fﬁé‘@)afdﬁSV@staﬂﬁrcgﬁ)zaﬁbH uh@shafdnekera are

terruption he venous perfusion wth pragpofol.
V'sqﬂgegmv,ﬁﬁ?§rtF.IE%p%PI%§?rr PQWIQVS@FQF%"Y ﬁmg d|es or using the
ABGYDARI s9bteen ((AEPHOE). |Sétﬁ|oﬂ:@%re39na'l'gééclg bySegifluorBgelinice onvala Zeiss

A RE e e L e foPy e G Yabt or "Prpl antat 1 on

of the osnotic punp. Sedation is first induced with
Thé‘gﬁ ﬁén Fds 3z %ﬁ?ﬂéei&}%%é‘%@on sma laﬂ&%dflhycaadgecgqt. High levels of
anaest es a trapertonea (r.p.)
the bindingi maleghles orféhmmvetm@g@ e Hdiéffﬂf'ék@értbetl@ﬂlis'@s)@lte In the more

cad&'f g?l}18| ddre, Yl B&tRal abRalPsid H&%dsdrfaégsa‘?@rs@oﬁbllyyla%lte'a whereas
itre of 09%sallne follo res of

g a0k ks (ke Shew iaom OBy %P%@Wﬁdﬂfir{gﬂdé\’hw howexgr, is specific

and)hlesﬁmat/@r Mpﬁfu,ndphl%Ymﬁér siftRtibi s .mse.& i6 @RE ifsHeBEbiMAGtRA strong
sucro e of i n(jg easi.n [

n ion :
0BG oo g & B i A h 8008 PRHBIG DepAlpdc R entibody inco
theHbastodhggieccal procedures, i muno-fl uorescence and

- hi st ochem stryBrains and spi nal cords of the nonkeys
are carefully dissected, cryo-protected in 30% sucrose
Thesedegecimentedhew thar snhnalrinaameyaismatsé)n foantilmidéast against a CNS

elpguri(”#% ﬁﬁggon LG;CE %{b‘grﬂngﬂgﬁﬂtl g%q{)?{dlﬂpabe%ﬂ}(eé and | antibodies

of §hglinvsiition tamngdaB@FdarﬁUl@éousreéhe Rer f\@@bﬂqle%snmzal canal) and

ou&aafllgh@ﬂ spacRyrtid /A aﬁ@tBocﬁéBdBQ%ﬂ%‘@ V\Milgﬁtdb‘tl’(ecﬂl%m and splnal cord
rabbit antl bodi es agai nst GFAP for astroc

tissyigd Vefiereasting nedetit a9ntER) AP tibadn ispepsies %AR@FX’f ghe antibody

agaifasyeeA id Reahéd af therbraifl dndt dpenadbidsedsaear e

vi sual i zed by TRITC or FITC coupl ed correspondi ng

secondary anti bodi es, or using the ABC- DAB system
4. Tagec famerveéSaphirans faneioanbinysederbgntapispinables®as e moakeys

a Zei ss Axi ophot or by confocal mcroscopy (ZEI SS LSM

410). The spinal cords are anal ysed at the infusion
Angistieesimds dndueed addntrarpusaularHinggeticevefl ketaminddKbiatating Parke-

| ec of miyn Nk e e

DaVE % h#g% m?) ngartt}c{b\é%ﬁ ﬂﬂg%léﬁaﬁﬁcgggﬁ ﬂﬁéﬁdgetnd fécf&%éo&onchlal
Secé%imils aﬁfi‘d "@6’1“@”@% fathetar & Pacghginy theapemped, vaihdpegontinuous

perfusion with a mixture of propofol 1% (Fresenius (r)) and glucose 4% solution (1
volume of Propofol and 2 volumes of glucose solution), inducing a deeper anaesthesia.
The animal is then placed in a stereotaxic framework. Under sterile conditions, a
vertical midline skin incision is performed from C2 to Thl. The fascia cut and the
spinal processes of C2 to Thl are exposed. The paravertebral muscles are retracted
and the laminae of C6, C7 and Thl dissected. A complete C6 laminectomy and an

upper C7 hemilaminectomy are then performed. In order to deliver the molecules in
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grey and white matter show a nore honpgenous

| abel 1'i ng, which, however, is specific and clearly
wo@@p/0b@Eekgr ound. A simlar situation is presertT/EP20D$1664501

forebrain with strong | abelling of surface and

ventricles and good penetratjion of the Nogo-A anti body

into the parenchyma. These erinments show t hat
clos:q:)brwimltvltas tichiesiah, thef fuse dp obfa mmdtbyjdheewt&gaitmm ao the pump

is f%é@ﬁ%%l L Jrg%efe?v%hl %egsﬁ%QB%ﬁY goog%glgs'gbsi rhlebut i on

i nvention through the CSF circulation in the inner
i d I ; c
el L5, SRRLLR) 189500 S0 00 e HOURASDRE B uniane
progpdyigl cord tissue. Wiereas the negative control |gG
Maaaénd@szﬁahw% M@ﬁe&%y%c.m@med&nﬁnkém&aaéu |rb9@yrr%§@tlﬁ1;§l? in front of

i s_retained e brain and )DI nal
a Pﬁr%ﬁé“o‘itf'edre%rﬂ@‘”ﬁ%} b%’ﬂvélﬁ’ &par 2041 F‘Elﬁé'ﬂ“f%%@ holes randomly
distrifuted.eP® Mbles ey BAkEntedSidPizsntally rAPAKEY seARaRS {DRS11999 15428

t {
PRl 8P AT AT AL (LAl BRoafl LB IF foer con oo
assengesict &d desanibed 0THS amigrkgnade otraeed Uoectadoinctiieatight hemisphere is
sicPfibtld BR%trad bl MIGLONSIERLPEhGhedf MARHbihhn the ref
ehoral vein for co duous per f usi
hemisppersp oths) fWG(SFﬁlétsmWQr@Q(ad)e) tepedr ofluereseeimobexran i @fplecular
ProQoe VOhd4ITR sgfmé:frl@ﬂﬁé&led Afdtofoi@l Bm'é%sé?ﬁg &% VGSOSRe the Itracers can

ution), inducing deeper "anaest hesia. The ani ma
be |p§rf9'ﬁ%ﬁ>ﬁj ﬁf’r ﬁ%gé&b?(i‘]"hd%tﬁlé? RSV IQRBlY fROAMENOTIO &3fdelid]-
sterile condltl ons, a vertical mdline skin incision
h OEerh ormed f rom CZ(BQ‘? Thl. The fascia cut and the
T %rﬁf SMNOINYERLULSQP G, Thi are exposed. The
(i) pag aseeott eler ddgonarst NEs bmt:lmgrrebleaméedf shedint/Bietid naim thaeedde repair
of it u UbuhaRaHL Ao bR Bl el B ARV
(iidra onetbod tozﬁ rdpdirinerneryes qbbemtrmaluanotayswqoswerm tiry padicular, a
f €
huﬁtgtﬁa&ﬁﬁaﬁt ysttﬁ'ﬂ V\yh(?(,% Eblﬂ]pﬂéeesdaﬁﬂldrﬁés%ﬁde ﬁ f?éé'%? amount of the
NO@@Ialﬁdné‘!(értﬁwlagt'm9|e|cy|e‘§00ftH‘@ liregingAn ReRaR@RNt aln need of such
tre B odexterity tests can be performed according to
t he ubI i shed procedure. Manual dexterity i s trai ned
(i3 F’BP%{E%%“F%@FP@HR'ES?” S¥RYUE repay Yra MRMEmeag; peryeus system, in
particoat, &huandiensneys m)@tefn a/dhuchrcbﬁipﬂaés eRabhdidgl hotdbules of the
. 20.cn'g Cgon ai m%ﬁl .S%I ol es, h@ndom d:||3”' but ed; 25
invERTAL ARG R R P PSR VRS PRBRE AP Ve W 198 er t i cal |y
{Liu, 1999 15428 /id; Rouiller, 1998 13239 /id}. 2.7.
egen fiber n_b :
DRk SRR HASHE I AR RERIGLTB o ORVRAGED Paggoe, on
exprassidrevedtgher swskarspéret @ host @Ilcﬁccwlllrm @dh@@remh inveintien for use
as %a@pﬁlcﬁﬁleﬁfqunaﬁarf lﬂQlegél):l bnjrélqor(@'rﬂoléallé nﬁél}/ndcrbottﬂag Eﬁfetxpression

hem sphe uorescent ant er ogr ade ftracer
veqtpr, 6F éggi@,rrh opehast 46!l (0BY kauluged in the treatment of a disease of the

peripheral (PNS) and/or central (CNS) nervous system or for the manufacture of a
medicament for the treatment of a disease of the peripheral (PNS) and/or central
(CNS) nervous system.

The present invention also provides a pharmaceutical composition comprising a
binding molecule, a polynucleotide, an expression vector or system or a host cell

according to the present invention in association with at least one pharmaceutically
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Probe(r), 10%in saline) is injected. Histol ogical

processing to visualise the tracers can be perforned
w@s00d®sasnd bed in details previously {Rouill er, PADBB2008/064501

8322 /id}. Therefore the invention also provides: (i)

the use of the Nogo and N G bi ndi ng nol ecul es of the

i nvention in the nerve repalcf of a manmal i an nervous
acceptabiam carerpar t ditighar It aldoumaovides \pooducsy sdopmainifigi $aia binding

od r| n S ian (0

moﬁ&h[één?a;nuc?&%{ 'Pgsrs}f)%hl)/%gtr? ner\'?g@ésni %rpgén \Llli}z)lstchcell, or a
pharmmoiog@s”\aoancapt@b@r idegvativee fthereof, v es aamcm"nbloed t brgparation for

smN‘Pt%ﬂeéﬁkd Mp@rﬁé”&‘i QQqJ%HIUQWHL%% Qf tﬂé“%ré BHE o@rla ti%edse of the

tient in need t reat nent il
permmr@iﬁeygf ?B‘Moré@fhﬁﬁﬁs(ﬁi\‘ﬁéﬁefv@lusﬁé?t@@ repair of a
mamal i an nervous system in particular, a human
nervous system V\/n ich corrprl ses the bi n(dP|£{§3 no| ecu

A 1BEthodeof HEaWP¢Bnotad FIsEash 0 nECe B RS Fly eHABN ée”tra' (CNS)
nervans lssasrtemr ccdh[bruls&mj adfﬁlhﬂgteﬁﬁg @o d hlfﬁ:)]é(ftellﬂa‘madld sVeIThi B&atment an
nol ecu a_po u otide, an.
r@yRFatrul Ohe: updep SHEruR RRTRITEEIREan SinBlven wgetor or
systemtdne hposeselhof thewaraﬂ;ermmvfemtlomsismla@ eavisghdcanent . I n
particul ar said binding nol ecul e, polynucl eotide, an

expression vector or systemor host cell may be used _
The rpreseat tineentipanfurtieraindicaeasie gfe exemplesi fherthe RRRGpCological

corAPEYitnsCE fh’él pl{)m & B@Li%eé)féll QH@V%Iefag’é of e blndlng molecule

manuf acture of a nedi canent for the treatnent of
angyios g decah Aeperitigherf thRdinding m@cuaﬁ/%? SE9f Favry¢ CNS)

nervous system The present invention also provides a

har paceutj cal c osition conprising a bindin .\
s RS RRRE the Bt ralor solersta of ShE e alel hmoart Hrolsp retease” or
"emgmiedrmedrrasa" host tcdhdg ﬁxrmtadiong thax tdheaspragseditve drug, such as a

IV [ cl t e
pol et 2l RPRPEct BbapEMelpPlorls"BpleslRitsve mengpysucn as
an pnbb@@e@rqyt@umm@gocf,mn lWiGhiomer & aedodphidmadolimtieg aflmjnistration to

an m&l.\yaw{ F%h&'@d réﬁﬂemcol‘&gb ?598% 9Fug‘%r WP &R RlcuP Bl a range of

or a Ecept abl e
timger iavGt | P& UteRer @@qrs VS C’Vﬁ%ﬁ n@"d I@?Qﬂﬁaﬁﬁpﬁwng o¥pon the drug

forfulBtohaRe MU Sont SRR b Atshddrd 9!&%5‘&&1%' nYwHRE s'uBst‘%ahﬁally the entire
treatment of a disease of the peripheral (PNS) and

dosaght ¥t i @ir@babl‘?efc\?dm{n%‘%}%tﬁe?ﬁsoﬁpti?é‘t ﬂbd“@@dtaF%élE%Wt'%‘f via the
bloadsetr@msere@érrédw@xt@aﬂedoh@ié&edfd?hﬁ)atmglr@gulceamar|@l/e|(@l\6}cu|atmg
VOuS S co sing admnistering to a subje
drygyr waeads'aﬁﬁé iflgﬂnisp%gl ?ré*?ﬁq 'aﬁuaﬁaiﬂs&f reegﬁ%’ﬁtfor ? hé?“rs or more,
12 o adi srgmom, @doers ar ot radcthans bdenoram & ke ©sinware, 60 hours or

moygc'}?boglrs (ﬁ'yl%gf&grhoﬁréj&spnéﬁg%6 Rf)u}sh& rpl ?ese({llt%ven for example,

SO env sent Ol Hve
forf Lmtdekror Adiesksesy more, h@r@xanmleesl trh@nththemore Extended release

forPIRIITRS A rB9WERIdescribed in the art and may be selected according to the
preferred antibody release profile. Suitable polymers include biodegradable and non-
biodegradable materials such as polylactic glycolic acid (PLGA).

As used herein, the term "epitope" refers to a unit of structure conventionally bound
by an immunoglobulin VH/VL pair. Epitopes define the minimum binding site for an
antibody, and thus represent the target of specificity of an antibody. In the case of a
single domain antibody, an epitope represents the unit of structure bound by a single

variable domain in isolation.
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conpositions and the products may be used for slow

rel ease of the binding nolecule and/or for |oca
walepossdsion of the binding nol ecul e at the siteCDREP2008/064501

injury. As used herein t he tern1"s|om1re|ease" or the

eqU|vaIent terms controlled rel ease” or "extended

rel ease" refer to drug formf®tions that rel ease an

active drug, such as a polypeptide drug, including a

di, Wl [ S ,

As 3808 Aeblin b WAl e R R By 0 ] RIERYEE™, SHBlgp or wis
bmdfngtmqiecmlelalscdmﬂyomldmrﬁnnsm@ns dimatt the dxindima imoiletytd interferes with
a ndseRARda LRl t@%q’uﬁétloﬂodfﬁ‘ﬂfg%w Savigr H%gﬁmrqugﬂﬁHiH& tlecule is

over a rang times, e.g., mnutes ours
a "pRERaizing” IPQW@éPt'de'éﬁerﬁélP‘Fﬂj %B@ﬁswfﬁé'eoﬁc@g'w 8F NcHe @hthe target
anﬂugﬁenl B, NYdoast NIk b%ta&néz?srtctd‘wfaﬂﬂ BFéf@%BIw at néé\slthDO/o, 70%, 80%,

substantially the entire dosa i s avail

bl e
07omeeffeaft ABSor ¥R i BnaBy NRHER a%%o%i HbiHoR JH'Svur%dUcCH@” of a
melalsmedletarce.am oPr@fceibn edtmtae@@tedntrgeheaaae)ef&eesﬁeatbym of skill in

i rcul at|n u
thelgih Ehng sFartteth enei € i Anh 8l OF st e iiiate P by actvity or
funkoom.sAoan erameplel dhecattse @rgetos &logd4or @) sewralizowgeacti3By can be
r - ours or nore, 72
asOttefuto iy ool o8 o B e Bl o rore. or
even, for exanple, for 1 week or 2 weeks or nore, for

In é‘l@l@ﬁ’llaﬁ thé bR mQ)recm%rsebf tﬁé‘ﬁrﬁ/@qﬁé’n EF‘é &59& for axonal regeneration
ormul ations are well describ in the_ art and be

and, Mgy éewt'agnaft% neree giogr e‘i‘arrE%QeanThlb%dV‘er SQdaes of the

invBAGSr h&ve SWidealdiiRy ROpAHRGISK rmm @b@@&gr@d@kabmpen@he binding
radabl e materia pol yl act

n bi ode
moffplen P AREAMETEROGRE. Ustal T dhedrerent fs Nasiofip diseases o the
perupﬂmralomeNsy edfreir $ehigala (CNS) oérvsts Wybtene, denvente opeaticylarly in
neL% ﬁg&%ﬁ %¥atlvré b Iﬁ n%gl oskelgﬂél fnagy'_&%/*%%?r bOOS%Fa)Sé opS%l‘h%e&% %lsease
Amyepropisientatarhle SCIarogse:t (BES)s pleoiof iliset 9atbbloeresamt iobloety dementia in

ﬁbrglhﬁlsggée% @Loﬁlnﬁ'cpéﬂ QQ%BHW o?gbmgpgé{urggnst?&let (9‘p§demyellat|ng

represents t "structure bound
dlseeﬁeu abl@ dglemyierinating sligegseorindddess &bt ﬁeﬁeﬂﬂt Immeedt d@ mmultiple

sclerdgdt I al igbiphasivhen ysRekiindtibef er eRagIHAIANNRESA OF multifocal
Ni G bi ndi ng nol ecul e as descri bed herei n, neans 't hat

leukpRNOBPRRIPRRIN DI RNFRCEPREETS or MarqliatavaiBigpaglir aisgase,  pontine
my@ﬁﬁ(blyatli y cerdrémme{luoavstecﬁpmbgopewaeb& @Lerz‘babb@oA d)ﬁea%leG Spongy

" t
deqRaRiARY, Mereatt s iFesee CRUPg bi=Pdine FTGHOTPMaRE Ieukotistrophy
and &rajsie’ saahtea;enln eng exdiogle, adnmiigiraton aft thleezsisding 086leanes of the

mBAT SR ui PR AR nd Piebec o B3 e Rpon protein

a neasurable activity or function of the target

In Q%ﬂh@re@xgrﬁﬁleb elﬁs@ﬁeg fé/ 5sORE hdiRKirdieddled BEHR fvention may

usi ng st andar nmeasuri n one Or nore
be tirapRlaptHdstogd siseERiNakeqrdiipiyny o fasiliteteotrona grivth throughout the

mJ@ﬂéa'H?clefSumefaﬂsﬁlaﬁteﬁaééﬂﬂwdﬁd DRa®iOh Mbdas faeyEstatihg isP@al cord
funct|0||1 \f/olllo?//vmg injury or trauma. Such cells could include olfactory ensheathing cells

and stem cells of different lineages of fetal nerve or tissue grafts.

In addition, the Binding Molecules of the invention are useful for the treatment of
degenerative ocular disorders which may directly or indirectly involve the degeneration

of retinal or corneal cells including ischemic retinopathies in general, anterior ischemic
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assessed using a Neurite growth assay descri bed bel ow.

I n particular, the binding nolecules of the invention
wae@onsahul for axonal regeneration and i nmpr ovRECI/EP2008/064501

sprouting after nerve fiber damage. Thus, the

nol ecul es of the invention have a wde utility in

particul ar for human subj ect®  For exanpl e, the
optid meurgpanmyf, eslil ferrmé dfheptinvenirition ageerelesed uhacuiart liegeneration,
dlaBé G;?Félﬁ{&}) &fy éﬁéﬁ)%ﬁ%ﬁg%’lég %églil O(I%Méj,e é&%ﬁrﬂés:)g@%?elntésgl,\@argardt's
dlsp@el; Best sawtqﬂlfpnﬂ m@mnabdeg@mamn \ebei' s eengesitaliarhawresis and other

hel’%t:lﬁgl%' F@lnafjﬂéd‘a@'é%tloPLs¥é%% cdtrﬁ/%al%e'retﬁ‘f%omxpepbl‘;ematurlty, and

[at eral erosi s I'es
Letzﬁrﬁe*rer@@\eﬁémqpacmugw@éma|the cﬁf‘@é@§f6§t5f<ﬁl q%w%grad\saﬁnwtlon or of
ref%%fu@@&@ne@lfsuﬁ@érvabnd hathes kefdiitigke or a denyeliating

di sease. Such derryel i nati ng di seases include, but are

not limted to, nultiple sclerosis, nonophasic
Fu?l%’l’{r&iré N Bmdur@nﬁs@babgwehét.mxfentunrulatréf@eall for the treatment of

ukoenc . anenc

PovGRpERT S Baninf SAReETORR e ERySF B ysi s,

adrenoleukodystrophy, Pel i zaeus- Mer zbacher dlsease,

r dics . y

For AR IHEIGRE b cBBrar LRSS ol e, A iR upon, for
exédh@léastée narhc%afe r@t%ﬂwﬂ of f@@rﬁnﬁﬁ@vqratt@obﬁ ¢hmpleeed, the mode of
ad|*H|nn§Haﬁ%nr8?"det‘Hél ﬁu@faﬁch?e\)eﬂweﬂf tl%ncd?ﬁﬂlﬁebéi'ﬁ‘%g'eta%d In general,

treat a denyelinati ngt di sease associ at ed
thegiaspes Rreferallvaniiisep 1B a7psIce0l Lied/ke/dapyitent @ﬁﬁf%%y t he

bi ndi ng nol ecul es of the invention nmay be transplanted

a .si ord infury to facilitate axona
e, it MvSRistach FEnEveRId Bt Sopdhesthe dpEEaRa degumes or
injesedd a_swna#a@eptr@vaudawealemaes site ergsthay idag tmoadmimsrerefdl directly
int(ig ﬁgcégg%t{r&rl@t ehnst ne Htrefl{FQcall gggltw(g |osn|eﬁ%l{8f The fluid
filledi Epameeartouhd rtbawmabfcofémlcalmelrtm subaragwwoal gr aftrathedal space.
S ne..

Celrébﬂ%%tr{a ﬁpldt(EE? rﬁg\gg%}%%aﬁklﬁggl—%ﬁe?gﬁIAQ%d (B'V(ﬁ@éﬂn%r}h@ Bfain and
spigglserrder® iTaghecahydrdg redtn yn@'r World i et IYore refifigetly ffean oral

medREBehatd LB |pélelfv%Fd Rbice SRINGIhc0GBE!ISSH BEPARINGthe path that
i schemc reti nog hies in gener al anteri or

orgl JpeHrAtiofptakes W@B&PﬁybOdéﬂ IThegsfore @fad’ﬁ?feéreﬁeﬂT‘P?q'g‘e”t the
ada@estiloat |§d:|dﬂi@0tlhl'cafghdmg%ﬂ’lﬁcal a%mm@raibat lng usmg an externalized
et no macu I initi .
catyfiel- BRI o d PhBotle Motk 2020 RLAEG e BbpdiighE, mtratheca
boInehmJeetior\olege;edr Stultame niesmerdre metigenift alntatkacabadmirdastchtion of

dru%haq'% tﬂgge ?h&v@ﬁ Xn tﬁé ?talNo%eﬁ’ﬁR%rgaéxa%gﬁgs ﬁﬁ%ﬂ%p‘g%r% the Alzet®

remat uri
pumer anl ttraer Waglpltqnc: ﬁemgmdﬁx ortlhemaﬁ®ernfeeﬂorecswstems The binding

moq:é?:[lrégaéant BQQ%BL@J‘E&% rRBuQI gf' rﬁ%{l Ella‘ﬁﬁy BQra{&I‘?rﬂhlstered as fixed

surgery, eratlils ernDre

dosgisrgti sRECIAS| Eg| iBEerwdls thel i Avéntt Sn 6ar7e lpse¥‘bl 2¥,o@r Bhedays, for
msﬁafn@@tbr}m‘ec@f)olﬁ§)fﬁéﬁt@h§ 'IrCtI’f‘eOJé‘FléBrb%ﬁal fRad.ticularly

schi zophreni a and depr essi on.
The Binding Molecules of the invention can be provided alone, or in combination, or in
sequential combination with other agents. For example, the binding molecules of the
invention can be administered in combination with anti-inflammatorv agents such as
but not limited to corticosteroids following stroke or spinal cord injury as a means for

blocking further neuronal damage and inhibition of axonal regeneration, Neurotrophic
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For these indications, the appropriate dosage will, of
course, vary dependi ng upon, for exanple, the

w@20ovjosasbar nol ecul e of the invention to be enptDERINS/064501
the node of administration and the nature and severity
of the condition being treated. In general, the dosage
preferably will be in the ra’iqge of 1 rrg/kg/day to 1

fachays IsgtrdaslNeﬁ'\leegl‘meld faigorl\(ﬂNGR)ubmn-dérlvdrctenemenpuccﬁantar EBDNF) or

I ' L nj o
ot NG T oo RPRLENSTELS U 0% 36 LAUGERE @igguomine or
Levadapai éit@ﬂ@él dB,He@ihvoyroxmLophemla@ﬂ&m)ht retbeansuitiable combination
paﬂtﬁ‘érg %FQP?Wr@ﬁrﬁeﬂE rathraal ret Qlt&lj\gs&% %ﬁl:lolﬁ@g‘nét'ebﬁﬁe I(E’D%PA e.g.

ace aroun SpPI na cord Is ca
dlsﬂﬁ@dsubé/vg%@{@@ﬂa8brlnu ARe aetrw@z,cwme@tpawé PIEspRibiNyEpiipmIProvides a

corhbitb€od Q@ﬁ)prlfsin@V@ BiRdiRY MolbbliS o’#rlfhé mbé‘ﬁtﬁ'ﬁrﬂ%@@esmoteplase in
IJootectlnLg}_FF:51 brai n and spinal cord. i ntrat hecal

Pargiclgr pi@hp ;Fr%rr“ﬁ”'inﬂfhs%‘fee %ff"Yeé' Eft PS}aW@&ﬁuB?aél compositions

corfipdic@hidrncobesatin. iAs ubel ineesin, macdagems atle seidt oybd adimumstered
ication ta

. the CSE, b ing the path that
i RPN B30y e T RBPE (acTrRiuFTdy “EhBtehEry or are
adrnmésterchai indsperaienty insa Gashent hlncdnug’ratlmtaraﬂelnm:wlll act at the same
dm nistration, e.g. using an externalized catheter
connected to a portable punp. In a further preferred
enbodi ment, intrathecal bolus injection is used.

Thes'f!’crh@tm@ o?‘@ﬁé‘%cﬁ&d H@‘?&h@r‘i’é |f:|8{t|f|eﬂt E@Emﬁhmbers generlc or trade

adm ni stration of ru S are hose known in the art N
NamBh Maynhe Fakgn émﬁh%écf&fﬂ' %(UH%% ofEhe stapgarg| C?@%Re\n)ﬂlum nphe Merck
IndeRd ot e nMVadtabasess ey, nedtemdld{drhatiinal %@UEWS)WMH BEbIRAtions) or

st e The bj ndi | ecules can be | nfused
ot feramgae Pop s Dy LS TiesfiBr 268 SRBstRnTA Cabragthgeeof is hereby
inchipoedted by aefertn@p Adly foeesdni smﬂlednhEtha'aalrslsCff.lII\ZI.enéblecﬁto #entify the
actgfie g{edber]:]fuéanahbgs%d 8ns:ch$sne d(%érengr éb“rkl gvzstea1 aeD]J%)dywtod manufacture
andrpest Bnmdmargwd\?bwmaulrel&amm hed propentidson standabektgst ovadedsd both in
: Ié}Eﬁ i n conmbination, or in sequential conbination
it gt\ﬁ{eof agents. For exanple, the binding nol ecul es
of the invention can be adm nistered in conbi nati on

PhiMrddle@iddl cbRfpbSRBRS BF ¥haGfdnsios U’ﬁg‘y a3 Rdhueturdd r‘ﬂ 68V entional

to corticosteroids follow ng stroke or spinal cord
MaNAE Y9-8 CM RS ?Q?Prdd%&ﬁwn%nttoﬁ‘é%on?%ﬁrr@n@le BelReiyes of the
invafgori Rhbrefdratsip pedvidedd malyop it Badefofhi B, |mmed|ate administration it is

fact h Ne
aisp T Rl Rl Pa e Prevambledisnte Bttt il sterie

buffeed peysioldgigensaliati ve di seases such as Exel on(tmn
(Ri vastigm ne) or Levodopa (L-DOPA
(3, 4-di hydroxy-L-phenylalanine)). OQher suitable
To @ighipi making vppavitehlereonippsitione, theezindingtmaéculgs ofidddeaneention and
I as e O¢hdi
o B a3 | R o RS ot Tt e e eaR AT Afalkflics of the
iNVBRRA, dB3Y é’ecléﬁ?b?%ﬁ ﬁ%ﬁ’ﬁré’éﬁ'ﬁpwt@irhﬂ“easgﬁﬁdioﬁba”l\ﬂﬂ &gt @structions

forOfmikiRg bM\BRAEDrRiRarNEdRRREPARIP. a8Btiorddd Rrbhd Cual chidates are
the treatnment of stroke as well as pharnaceuti cal

ProYiisa OOV fons

The synergistic effect of a combination of the binding molecules of the invention and
growth factors such as NGF may be demonstrated in vivo by the spinal cord injury

models.
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conprising said conbination. As used herein, two
agents are said to be adm nistered in conbi nati on when
wo bmopsesoagent s are admi ni stered sinmul t aneous!| BCDEPAN®064501
adm ni stered i ndependently in a fashion such that the
agents will act at the sane time. The structure of the
active ingredients identifi etf by code nunbers, generic
The prdseatdmvemmsalmmyelb’eﬂtakb@ ube ofrtnmmantauahtlcadcmm positddn of the
. : r "
G Afort E Q0 G RER  B [EeEES POt or s blgBlp, grecue o
theHpbéntoat | ons) or ot her dat abases provide by | M5
Heal th. The correspondi ng content thereof is hereby
i ncor porated by reference. Any person skilled in the
Theyprespst MyeP§oreplad relates doithe Hes Py thenehagpaicgetical composition of the

.nvbn@@re%remes pPLhratitas 8 aoﬂﬁédrt%ﬁ%nE%?rl&fé‘F%pogltlgﬁvﬁfS@le binding
bled to manufacture and test the pharnmaceuti cal

mol'eiﬁ:H|ec°(fttf‘%H§Ve3H8” pF Bpetts ddniY st andard test nodel s,

both in vitro and in vivo. Pharmaceutical conpositions

of the invent ured i o) nti onal
ThegreReRt veghon MR RD R S heiriaep e b b Tan for siow
releasefitBe bgndingemotdceleuwfabe dventien iand éort looal deposition of the binding
moRdBee8aRb YR dethd Oed fRM T 260 Form For i medi ate

mni stration I'ssolved in a suitable aqueous
carrier, for exarrpl e sterile water for injection or

Théb?ésbh@m'@@ﬁﬁclcﬁf §do QQM%SOJOOQH%%OS%HS"@N rér@as%' G4 Blndlng molecule
ng up suitable conpositions, bi ndi nﬂarm ecul’es

of ‘EB‘F 'E‘Y%‘tioﬁ\Pé‘HtfPBWCé'rﬂfpéﬁf'P'&ﬁé?Ibwdé”%ﬁl?dﬂ%l'ed?f e invention.
enhancing the effect of the Binding Ml ecules of the
i nvent.ion, may C ed separ at wi t hin sane
g GHERHRR i ey ROTén BT T EIEEHGo O TSR B ol GM Enmemples.
Thadshouids nastahbweverope icomsthueslessaimalitiely tige scpai afabhe mvangon.
provi ded above. The synergistic effect of a
conmbi nation of the binding nolecules of the invention
In thedotipwing lexbaptesral tenpkrasras@re imgedree detsiusstCat ed i n
vivo by the spinal cord injury nodels. The present
invention also relates to the use of the
Thgapaedea | aibodisapekiatiepdions int e i ExasMlesppre oBindig Molecules

aco@F@ﬁ@rtétth@rbreierﬁlIﬁ\yérft%he@@pr@ﬁ{b SRR b&iBn RIFHEN@ht chain
mol ecul e of the invention. The present jnvention also

represeatessby §E9h1é) N9e 503nd He }fﬁ{&b}ﬁa@&&ﬂ eaihediiayy heingispresented

by FEQ e N@vanw@nngmr), bh%oﬁfp@@mgaﬁwe%ﬁblea ré@i@ﬂ ]g)af’fﬁéltllght chain
cule o

he bi n
rerySipalt B SERIBINOL 72 % che ot e Bt B rshailt egresented
by 58QIIDENOr 24 464 19@4 )t he phar rraceutl cal of the invention
for slow
It is evident that in the paragraphs given above, the term "comprising” encompasses

the term "consisting of".

The following abbreviations are used:

ELISA enzyme linked immuno-sorbant assay
FACS fluorescence activated cell sorting
FITC fluorescein isothiocyanate

FBS foetal bovine serum

FCS Fetal calf serum

HCMV human cytomegalovirus promoter
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rel ease of the binding nolecule of the invention and
for local deposition of the binding nolecule of the
WO pwensdsen at the site of injury. The present PCWEPL0D®064501
also relates to a nethod for slow rel ease of a binding
nol ecul e of the invention and for |ocal deposition of
a bi nding nol ecul e of the i mention. The invention
Igavi | | be momendalbbuyfinusatgpsizood by reference to the
fol |l ow n X : y shoul d not, however, be
mAr?onstrue Oggaﬁﬁﬁgﬁpﬁdﬂfhe scope of the invention. | n
VHt he f ol | watiaile esgierpdfehedicbvy ehqgier at ures are i n degree
Cel si us The: ; i bodi es of attention in
VLthe Exa ?%%gm%ﬁgKgFﬂgﬁhgﬁﬁgﬁgﬂtles according to the
LCpresent [igligheion conprising the variable region of
Hct he |i ghhegRadnaid epresented by SEQ ID NO 5 and the
vari abl e regi on of the heavy chain represented by SEQ
CDRp NO 4°QBRISMEGEY delrMIYRPFELPPg the variabl e region
Bsaf the | bghite edaimalbamiresented by SEQ ID NO 25 and
the variable region of the heavy chain represented by
@SEQ ID I\E‘f”'“éhacﬂ%As-lchL). It is evident that in the
bp par agr apbasegpaiesn above, the term "conpri sing”
nconpas . sisting of". The follow ng
CN?bbreviaéﬁgﬁﬁngpé%Es ﬂgRELISA enzyne |inked
HRP nmuno- sbeisameddisis a§roridess f | uor escence acti vated cel
rTSOrting FohtiddhsiLgseei n i sot hi ocyanate FBS foetal
bovi ne serum F Fetal calf serum HCW hunan
PBZyt onegaPlRaPPas-byiéiee éli$G i munogl obul i n i sotype G
TBE MAb noNnogd poéreanbiimody VH vari abl e regi on of the
CEFeavy chai n VL Eariable_region of the light chain LC

i ght ch&"A"RRMARBQANF ¥HWEA CDR conpl enent ary

IF det er m nimmgunetliodescB&A bovi ne serum al bum n aa am no

19&C1 45 P RARRASIR G

PBS-T phosphate buffered saline with 0.05% Tween 20
PFA Paraformaldehyde
EXAMPLES

The invention is illustrated by the following non-limiting examples

Example 1: Sequence of the Medarex 6A3 anti-hu-NogoA monoclonal antibody.

A human IgG1l monoclonal antibody with high affinity for the human NiG-fragment of
NogoA was selected. The original monoclonals were secreted from the mouse
hybridoma cell clones which were derived by standard hybridoma technology using
"Medarex mice"; recombinantly reconstituted mice with human immunoglobulin genes,
by Medarex Inc., Annandale, NJ]. The generation of Medarex Mice immunised with
human NiG, and the production of hybridomas thereof, is well known in the art;
conditions similar to these described in WO 2005/028508 have been followed. The
antibody production level of most hybridoma’s were very low; therefore recombinant
DNA technology was employed to construct specialized expression vectors for high-
level production of full antibody or the Fab-fragment in a cell line. The generation of
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CNS central nervous system HRP horse reddi sh

per oxi dase RT room tenperature PBS phosphat e- buffered
W@ 2000086508S Tri s buffered saline CEA carci noenbClBP1008/064501

antigen | F i munof | uorescence 1gG i nmunogl obulin G

PBS- T phosphate buffered saljne with 0.05% Tween 20

PFA Par af or mal dehyde EXAMPLEY The invention is
purifiddusb raxtde Bal Yraghento lof Gwis nig velh khowin tandgdesceibed érs detail in for

of e A ..

s S o R ikt Sfees Tl BBkl L Rration of
punifiedh6 AR -gihbedfd pA3-fFalb.or t he human Ni G fragnment of NogoA
cDM@éeﬁ&Jdﬁfgt - vaTESE%%QhE‘ Bkt Q/k/%rﬁé'tﬁﬁ‘ngﬁtecr%ﬂ%r&ttﬁg 6A3-1gG1

from the “nouse oma ce Ccl ones

anfd@ﬂvwé%rewﬂehflﬂdd%w BCprliva@ﬁ@set et Geasipn L §iofy hybridoma mRNA,

clon&®egad @Pﬁarﬂ”&t@ﬁzéd byie§éljﬁéln6|ﬂat(|=héulﬁe%098§d bt BEQCinN@e aMdtdy.
human i mmunogl obul i n genes, by Medar ex’ I nc.

Annandal e, NJ. The generation of Medarex M ce
i mmuni sed with human Ni G and the production of
hybri domas thereof, is well known in the art;
conditions simlar to these described in WD
Examplié @285i0)8ndhag@4 hemaration.| owed. The anti body
production | evel of nobst hybridoma's were very | ow,
t heref ore reconbi nant DNA t echnol ogy was enpl oyed to
The dASt MAbt issifetiealdGlesobsasy e8snan Igettigntypd antibegjes éaee a high

afﬂ’ﬁft?q”HP'i:éIWarof-'c fraddptatdnaodn ﬁfdut:@eangﬁgdyf H@;Qé}ﬁl@ht lcBidar toxicity

l'ine he generation of purif

(AMRGEgh FAMBIEMAERE deReRgant CK%%C'%Qp%)s@ﬁF'Fédetlﬂ 'R0y [Hezareh

et &N f0wr1)l mekcaNER Iy@ RABD LS8 rePbited @b @.@lp%fﬂ@/ﬁom the brain
the generatian of p%rlfled

bee oI | owed f
to A0 13C F2H 05 ks PURSCIAH TR A7 BbA deFapBRiedgEed reverse
trahdugtdseaghamnd et had., Il(lght) Chasrdsr @b rehveAthel gldential Fc receptor-

me m&%cr EW rV\Etlon aL‘ng dgéi‘rﬁ;b)ﬁ ﬁgRrr(,lﬂoo'Y %%yep C %Isn been switched

Unéd
recoh@rrmtleruoza;dlw seqw@mcfomgec@ngmetspmdan@bnzpf sEQoh@alent Fab

el R o R B oL R0 R cotype

anti bodi es have a h| gh afflnlty for cellular Fc

Theg %é"(_?r‘lﬁé_tn?fné G'¥he CRRiabRIYRaiAS Tk BRE Y8RP 8REGBAt ERdihdIbREhis human
anti-(l)\l)(()lgg-lA %ntibody enabled the recombinant production of the 6A3-Fab fragment

and the 6A3-IgG4 isotype antibody in high capacity producer cell lines.

For E. coli expression of the Fab fragment, both the cDNAs (SEQ ID NO:7 and SEQ ID
NO:6) were cloned pASK116. The plasmid used to clone the cDNAs provides the
constant domain genes of mouse IgG1/k(Skerra, 1994). The two polypeptides chains
of the antibody fragment are encoded on an operon under transcriptional control of
the tetracyclin promoter. The first cistron codes for the heavy chain moiety of the Fab
fragment. The VH domain was fused to the OmpA signal peptide at its N-terminus and
to the CH1 domain of the murine class IgG1 at its C-terminal end. The second cistron
encodes the light chain with the VL domain fused to the PhoA leader peptide and the
murine CH1 domain. Upon induction of expression the two chains of the Fab fragment
became simultaneously secreted into the periplasm of E. coli where the protein
folding, disulfide bond formation and chain assembly occured. For expression of the

Fab in E.coli the plasmids were transferred to BMP for large scale production.
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(AADC) and conpl enent - dependent cytotoxicity (CDC)
(Jerries et al., 2002, Hezareh et al., 2001).
worreosany | gG mAbs have been reported to rapi BECHEP2008/064501
efflux fromthe brain to the bl ood across the
bl ood-brain barrier via Fc receptor- nediated reverse
transcytosis (Zhang et al. 421001) In order to renove
the potential Fc receptor medi ated i nteractions of the
For 800#% na?li%b’“gbg %nbsﬁéaégecﬁg@? \B?SBIFsyggroiggﬂghe 6At3 antibody for
expressiec 85 @n IQG4aarmbncbwa1 &R2/OFediisf theegearrgspbodingicgilAs were cloned
int& ﬁ{@ﬁlbg%oel@fe%sﬁﬁlﬁeo aﬂd ﬁpallcgﬂﬁe#drsexﬁ%s%n of thé IgGE‘ngJII antibody,

sequenci ng of the variable domains

the plgrmidsh diers "Bﬁafﬂqﬂdswﬁbn'ﬁﬁld:ﬁf|thNd§o£$@D%¥tht Pvul for the HC
corBabt 86t trARsfe&eMioremy o peipduct i on of the 6A3-Fab

fragnent and the 6A3-1gG4 isotype antibody in high

capacity producer cell lines. For E. coli expression
6A3>fIgGhearir‘cak6Af3r PgRMdnovBRhb fidgenaPNASh (r&E@d BaNO: béeAngliccessfully

preBiet] 8hA AL DRS RTOU BRL PHEoSHSTARE Bohar inEnder humen

NogdA fragsent QSIG ik BBkere &xpdrd@dnts (Fbe below ) pdhy peqrecdes Kd values
beiﬁgab'ﬁ ﬂf\/l talﬁg ant 'rﬁPdé()nF.Frﬁ%EWie %oﬁe@pca%qegu%sﬁnl cloning and

ron under transcriptional cont
recoatbingey ekpiespp o vbtha Ab TRiaining iss h@hgffrimtv ﬁ@@@émamd\doqom‘ragment
hNieavy chain noiety of the Fab fragment. The VH domain
was fused to the OmpA signal peptide at its N-term nus
and to the CH domain of the nmurine class I1gd at its

Coding @EdTbMAbnEBhinoTHEISELRBACST Fithe ReSNC OBE hd Ithtlchgitor 6A3-1g4

are QP8 Pt @M R0 BHO3 gt 208B% Bhcluct | on of

expression the two chains of the Fab fragnent becane

xS B U Y RS LR LA A ABLAI BrorOld e ons-

Aband chai n assenbly occured For expression of the Fab

in E.coli the plasm ds were transferred to BMP for

| arge scal e production. For cloning of the |ight and
Thmé@ﬂwlemrcaﬂtv&ket%tml@ng agggions of thenearele: heavvbangy lighgrchain of the

6A4REIBSS) OReRS a&eFraFﬁ%darUshr@Odee' Nk 22/ Q:Ia@@da's@ atth%he URL of
correspondi n were cloned into the plasmd

wwindigif RFG - /@ %é/nah%éﬁvéﬁ ARfinieR ieRprecken oqﬁqa?”qeh‘éarrflj?dﬁy and is
theff thlobt ﬁj?hmbﬁﬁyuseﬂhﬁeﬂhba&?cgvﬁeqﬁm}i@tﬁd Eaaf_llgz edtumdyhvd\%ledreguons
e C, ruct an u or the construct an
(Wt'ﬁjngﬁ'%%ttl_éd ]1%2{:551 SP2/0 cell's. 6A3 | gG4 and 6A3 Fab
nmonoval ent fragment with his-tag have been

AII%UE’EBE %Jflﬁkt‘o}ﬁspcro?l%lﬂa(“t%&i vﬁﬂ \f\lgHrth% erlégﬁﬁllﬁa&%ﬂﬁ%} amino acid

ies exhibit
sedueagere excephifas CaREIZAC\@ln@e Eiapéyplnalnnegld@s@@eme dtm)e CDRhehould be

LEWES H,%%VN@Vag%lYﬁtl HeSurlehNg ofledet J‘%ﬁpgr %f variions gre possible for
S

confirmng the correct and succes oni ng an
CDRetdnbi nant expression of the Ab retaining its high
affinity for human NogoA fragnent

Example 4: Biosensor affinity measurements for mouse 6A3-1gG1, 6A3-IgG4 and 6A3
Fab to NiG.

The affinity of the mouse 6A3-IgG1 mAb, 6A3-IgG4 mAb, and of the 6A3 Fab were
measured by surface plasmon resonance (SPR) using a BIAcore 2000 optical biosensor

(Biacore, Uppsala, Sweden) according to the manufacture's instructions. Recombinant
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hNi G Codi ng regi ons and am no acids sequences of the

heavy and the light chain of 6A3-1g4 are shown in
woe@anssoB8 and 4 (SEQ I D NOs 24, 25, 28 and 28)CT/EP2008/064501

Exanpl e 3: Determ nation of the conplenentarity

determning regions of the 6A3- Ab. The

conpl enentarity determ ning ‘]‘Qegl ons of the variable
hudnea\NIGcmdslaoghlentjharrmncﬂﬁhztatleorﬁASﬂ(amtdebaﬂya V@M% sensor chip using

£ d t ba U f ,
amﬂﬂ% gJ I|H§ c#«%‘wlg%g h?rﬁf@ Kgb %‘é@?&?fﬁ}eﬁ%%g?% E%xs’fgag \é}ﬁﬂrlx was
actS@cﬂ;lehv:enJeenmgaBBIultoy aasution cdrgaingt 0.08hMOMHS ande@ 1M EDC. For
eter, Wi

thepgﬁfagg.g&%o% Bu‘?’tﬁé ;ggg%aﬁé%megiec%ﬁfa.m hafﬁéd+e?\ﬁ§$vtv?so diluted in
0. Oéb"r PP 'é‘d:f%tlp%taﬁdt'h]@d@fépﬁérq e ralel of P kP @elieve coupling

Iev'e1I|§1 a@m foﬁﬁ‘}uﬁesﬁﬁeﬁéﬁ%pﬁh%odfea@@%ti@ oV erh BiRin NHS -ester
pi cal reS| dues before the CDR shou

arq s WRORAEPT SN @J%ﬁf'on%\ﬁévb?f HMG%@PFBWGMWO%I%H@ (pH 8.5).
Tha@sarfpas s bhe sélﬁtror(HBFb w%s Hégemﬁ}la&d%y Bn;e&&rgsepl aan RICI.yFor the
measur ege s far. 6A3 Fab
meﬁgurﬁrr@n ?Egheaf]&'inﬁlyt Gti u%rg '84&3‘ q% nt concentratlons
rangAgy frgB40.58bY tanidOoM alhaa fI6A(3raFabf 2e0 wl/nﬁasﬂﬁteded]y\ injection, the
! . US,. I
st LA PLES TR PANgs,(PD LA G BASPIA o o
of pigdingeagtivityf e the éur§aqens'rﬂ1eddn¢témgonsmt§@nba Raf thsuart the affinity

corlt{At¥aRa SRV RDERLIY el dItmRb) |u%%%‘th@"]31ﬁe%l9¥ﬂ&%'i Ooécoft@va%upplled
sensor chip using am ne-coupling chemstry. Briefly;

by them@artssityffet hi yl aded dextran matrix was activated by
[ nJ ecting 35 mM of a solution containing 0.025M NHS

1M EDC. Far. the i at the sens
AR e PERIOTASHE: MURRP G eDe iR e 9gapts of the
motié reteIdaif fnexb, abApHy@4 amdbj ranelcbfedhat@bas tleoved abenavblent Fab

rofBLATE A BLR R BRUNLIR, LB LR b surce
plabiiHBn gssanange ¢SRRWEshpaod o (Biecdrby. fiomjtbist aretysisf reesmbmht human

NId; M:cﬁ.fgwe% Qrgeﬂ J]éfﬁjﬁ Qﬁltﬁéééré&fedl(”fegnb cgﬁcen-{rt?a%oﬁé‘ BEﬂfee%ntlbodles

nsor c was re%enera € I Nj ect
arelNﬂde Kipetie W@rqmﬁ@[ﬁ' emdhe tb'?d'ﬂ%ént@qut'ﬁw yver@}ﬁenved from the

selﬂa%l‘éﬁ%dbyeﬁoﬁ‘@héaﬂ &r@@?l%(?atTh@'affﬁlﬁfveégnsﬁé?l%gﬂé lﬂﬁbrﬂﬂﬁ’to human
from 0. 50n Mat a flowrate o

Nl%f‘?r%hﬁ anBpPIESs WaEh in ﬂ]eer@t“ﬂ%ﬁf KPRO- 5N & 2cniB f%?’i\%\é%@f 6A3-
IgevsA3eaenerated with the injection of 10 m 0. 1M HCl

wi t hout [oss of binding activity on the surface. The

ki netic constants, ka and kd and the affinity

constants KA and KD were eval uated using the

ExhpRY 3: YR iR Bt 3nP-REJSaAMGH o RPNV S B A3-Ab-NX-1 and NVP-TIC7-NX-1

to endogenous human NogoA.

In this example the binding of the antibodies to endogenous human Nogo-A is shown.
To this end, two human cell lines which have been characterized previously to show
oligodendritic-specific gene expression of Nogo-A, and subsequently for specific
binding of the antibodies, were tested. The human oligodendroglial cell lines MO3.13
and HOG were used to characterize our two anti-Nogo-A antibodies NVP-6A3-Ab-NX-1
(6A3-Ab) and NVP-IIC7Ab-NX-1 (IIC7-Ab) with respect to their binding to endogenous
Nogo-A. The cells can further be used to develop a bioassay for the characterization of
the different antibody batches for clinical trials. In two independent experimental set-
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by the manufacturer. Affinity neasurenent in Bl Acore:
The kinetic and the affinity binding constants of the
woruMsesBGHB- | g@ mAb, 6A3-1gG4 mAb, and of the BEBEP2008/064501
deri ved nonoval ent Fab fragnent to reconbi nant hunan
NogoA were neasured in real finme using surface plasnon
resonance (SPR) technol ogy (Bl acore). For this
upsanhé yiiding efc@ddhaotenbogaoublhGrias NagopA éd tiase aebewsor analysed
an&H{at’% & rface and different concentrations of the
5odi es are injected. Kinetic paranmeters of the
bi nding interactions were derived fromthe sensograns
In Qw.ryﬁogtbbltﬂ@%oﬂévc%ué wefré By %Ff(ﬂ'fgh'e% rkYerRBMATYo%A FARNA by
riumto human e anti bodies werein
RT¢ #a'ﬁgepwemp@'flcsm f‘émEmSN%M PorSesandly gae tgpBog of both
antititfdies ®A8n no@(ﬂaﬁb@\ Ras B!Jhﬂq/'nn %rrﬁllﬂbl'ecmﬁﬂ&ﬂ of M03.13 cell
ant i bodi es P- 6A3 NX- | and P-11C7-NX-1
lys@ied odftth JTEHIPREIFCRBY 0 Alnal Yy FH?%f'Cek%"fﬁﬂ”@ﬂt‘Wés‘Eﬁ“ﬁd?tﬁlj“rlﬂ‘ of the
Mot3h1e3 aamd badJGesCetne evithogerrousAIABRIONIGOeA tHe Sfeeums ffom the
two human cell |ines which have been

'mr@Hg?%rSfBF?tkoéﬁ previously to show

ol i godendritic-specific gene expression of Nogo-A, and

Thé&%@ﬁ%ﬁgt%ﬁ( ﬁlﬁ %Qeﬁl!) fv@ e%@"fjd Ekgbgfcagpﬁ at{ftB F(ﬂqgesﬁecmcally to

were teste urmn ol I godendr ogl i

end@oene®s AwtamMieIaey-e used to characterize our two
anti - Nogo- A anti bodi es NVP- 6A3- Ab- NX-|1 (6A3- Ab) and
NVP- 11 C7Ab-NX-1 (11 C7-Ab) with respect to their

Megiodgi ng to endogenous Nogo-A. The cells can further be
used to devel op a bioassay for the characterization of

e n ody bat ches f ni ca ria
cel, 18 ThECHBdEn el S S raped sBomobr " Ne L ashiAm gL Brersity of
TorBAR. %e&mr&;&tﬁgg@mm tHimﬂmibrNoga 6‘\th|digl,tdi’nmeeresﬂtﬂa8t weitant of the
n S n et | S t 13
g $SER ANSRERSE (R ip Byl et ' FRoddard s Hityrp from
surgitaPepeairsemg Tine H@i selspwerd pbtaﬁrmd framaRr.NGg®anson, University of

Chl?%%dmlﬁlsycelltlnﬁ @éﬁgétgglhs%ﬂ ?ﬁb‘én&a%?% g/i r%ﬁ}o‘v%ﬂqg&%rﬂ%%ma All
ceIISywa@esulaﬁ@d|ImﬂLHb<tr@t>éch@ﬁed 126 Mydwgpéﬂtihf high glucose (Gibco)
supplBRHEALH Wheél‘%l@aﬂﬁaﬁtl@' ) ekl @I 5BInVERd ﬂ’ém@ﬂﬁné%t@ﬁlykﬁl.

with the 6A3-Ab confirmed the results fromt
i mrunopreci pitations. Thus, both 6A3- AB and HC7- Ab

RTWERe ToRsINRINA avazepepaadd goff 5bi md'sngos.pspéeﬂl's aaligyThigure reagent
(RS R e e AN P bRty L O bR, e s EPERrjped n @
totalf volume of 20 pl using Omniscript RT (Qlagen) and an oligo dT-primer. Primers
used for PCR are specific for Nogo-A, amplifying a 194 bp fragment starting at bp
position 1197 in full length human Nogo-A (5'-TGAGGGAAGTAGGGATGTGC-3' (SEQ ID
NO: 32), 5'-CAGGTGATGTACGCTCTGGA-3’ (SEQ ID NO: 33)). A reaction was set up
using 2ul cDNA (or 0.1pg RNA -RT), 5ul 10x buffer, 3pl dNTPs (5mM each), 2.5 pl 5'
Primer (10uM), 2.5 pl 3' Primer (10uM), 0.5 yl HotStar Tag-polymerase (Qiagen) and
34.5ul H20. The following PCR cycles were used: 95°C 15min., (94°C 30sec., 55°C
30sec., 72°C 15sec.)x35, 72°C 10min. -->4°C. After completion of the PCR, a 10l

aliquot was analysed on a 2% ethidium bromide agarose gel.

Immunoprecipitation and Immunodetection: For each IP one 10cm @ culture dish of

MO3.13 cells grown to confluency was washed with PBS and the cells lysed in 500 pl
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Toronto. They originated fromthe fusion of a
6-t hi oguani ne-resti stant nutant of the human
WO babdssyosar coma (RD) with adult human PCT/EP2008/064501
ol i godendrocytes cultured from surgi cal specinen. The
HOG cells were obtained from Dr. G Dawson, University
of Chicago. This cell line vitfs establ i shed from a
M-RER @fiacahalianr ErmecEXMacg@d@ea@egﬁtl (@rmce)AtdntaminlgsComplete protease

mhﬁfl'd& ucro%gt(agn Iigébge[?g oSs;criE ?j&-fe\?mg?lﬁﬁg ﬁ?%%;gfn{%é O)/sfa %g/{;'as pre-
cle@raﬂcr wibrRrateaniét SPenarose (Sigms fept brpioiures RTRPORONT ¢eraperature).
To F@NA Wcl@&?&lﬂ @9 JnE%Sfréshl%ot% Safg’paqﬂ)ées afa! ﬂﬂa corresponding

Tripure reagent D agnosti cs

antifostyt (78 M f'&a'r@nmntmﬁmnwsﬁéd% gad fneyRated &Eéd’cl fﬁr 4 hours on a
rotsmgagha\k(ék Lﬂm.b@a.e%%}b eitﬁéﬁQAQIGtszﬁ CiHicpty SEI drQnaigem Ig’lﬁﬂagalnst

l'i go primer. Primers used for are specif
a ‘f%?'amglﬁroﬂa'”efﬁ?fclnpﬁméyoé"clgﬂt'w)f I"Véjécrl?e?ﬁr"%q Q?tq H@gagtve control.
Ankpigpes ot ieath ElPdrnbtant ukds kestofon dnanars dogee Anbound fraction; the

el AL G e (R LR Pl 75, 10 (o

Laurglaatcosine wa@0 st Na(f), usicagvidnPBE, DN {rer sephatosathoBiNA fraction was

eIuEér:éjllT J#gp 52(?9' %%-%E{Eglgﬁ?iﬁgbug‘%?@y(t%m@ Ba_répl?ﬁ Were® heated to

950 f@t mmimegs pof Pt sHayay eagbnyasaig @naNuPRgeisel 2% aradient gel

(Inflﬁ’lldg@)’l\’) WME@%L@%F'TE@B‘P&E%SW&@ bI@c@&l 3@61 a\"ceIILﬁc%QQnembrane for 4
Oséc, 55C 30sec 15sec. ) x35, 72 .

ho%ﬁ@éﬁoc\bﬁ?ﬁ @@eplwdofpr g@f’@ppmraasfpr o ngpwtaw After transfer,

theaﬁ@lny&sﬁle AhsablRheRt bUéH Highbraerodeinngak@s® Hiking reagent (Roche

| mmuno [ |on and | mmunodet ect i For eac
DiagRESEKOL 1 D0 U G1PBIeED, 16 CErTRSoRs S pigbated with the
6AZ-a064 watibydywas 1masda>ederwrettronH“Bf52alijrt lae ROTedrdssubsegakritly with an
antds-%lgg{ggy E'xﬁ%/géln;c]rgu |8(§éospr ot aéyr? % aysﬁééroyhl%ga?agplit Signals were
deteoedtusing EQRosteanDe dgn@sshacrs))andTmosmecl b éilrh farct ingnutef
the lysate was precleaned with Protei nG Sepharose
(Sigma) for 15 minutes at RT (roomtenperature). To

Imfyaohyaregdeasie B perangt &QG foels WVq:’ﬁopléF%G“’Sé?pa'ﬁH oR@y-D-lysine
coRBd tiEhR Mﬁﬁ&?%ﬂ@@ (Eécﬁm DQQQXOK)%ﬁMOWn”@t& 8f0% c%nfluent After

concentration) d i ncubated at

waglypg 4n dibSa tFSt%?ﬂ'F H@e@rféﬁ@@r in Ay PBOdPeSOWdiE abirppray tegppgrature.
Nohgpetific Iokéding 3fds BIbclasat witkCERA b FGE, agedobiitod XHI0@!fak @d min. The

colBG5E, DalEREE PoRR BRSPS kbl M Bl s Bao-toce

S5niKegt bﬁfﬁer anlyl ysiregefivd enuroboAftet &mtdtwidiyoimcubdten, the cells were

r t T :
waRRCE IS MR oR8 ol oSl S AR iy HIEY anvi human
IQG\Ial@Iit)QdydiY@éecwar [RreRS) ahthOlOrrbluslepmaPBSéorbbhﬂld'-f raction

was eluted with 20 ml SDS- PAGE | oadi ng buffer

(Invitrogen). The sanples were heated to 950C for 5
Resflfgutes and a | Omr aliquot each was run on a NuPage

4-12% gradi ent gel (Invitrogen) in MES-buffer. The

proteins were blotted onto a cellul ose nenbrane for 4
RT-PCR: RT-PCR using the MO3.13 RNA as template resulted in a d|st|nct DNA

fragment of around 200 bp (Figure 6). No product was detected in the negative
controls (RNA without reverse transcription and H20). A PCR fragment was present at
the expected size of 194 bps; no products were amplified in the negative control
samples (DNAse treated RNA and H20).
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hours at 30 V and anal ysed for conplete transfer with

Ponceau staining. After transfer, the nenbrane was
whbkmekadoover night at 4C in western bl ocki ng PEBRBRIWS/064501

(Roche Diagnostics) in PBS-T. For inmmunodetection, the

menbrane was i ncubated with the 6A3-1g&4 anti body at

I nM concentration for 2 hours’ at RT and subsequently
Immiuhbpraaipitation :hafran irpeuosprdaipaadau PlP dbfstheomdariyp cell-lysates and

@RSk JHOBs B o 3, R, HRGE<15] SSEERL HRi%and

exposur
thengxneceed $Imm1ﬂﬁl4[1¢()rvwc@ete@tedl\hmh 1@ thedo A @k (lkpe derand 11C7-
Ig(ﬂ] %@ﬁg dyNaipial ! N%ogéng?' xéldg‘@ec@ézﬁ*a&er txp%the tﬁ@%ﬂpeéEA control
Bect on D cki hson rown until
antiosy| %@'ﬂst %ﬂﬂéﬂ*atﬁﬂﬁfpw KﬁarPBsembn@ncceﬁmt@%éﬂ@q iLxed@d in the

unbdhnﬂl‘yﬁrg’&i‘énfsqiiar%@ 3MaAd aty, momttwrsa\v.g.b% inNees ek fMG3.13 cell
bl ocked with 10% FCS, 1%Tr|ton X-100

'Vs?tﬁrbef@"%rﬁp r{langiz- AdRing naRsREC M g éEIal Ippvargpeleaulapweignt is seen
in thelibuble 100 Iysate fladtiour(lametd). ei t her 6A3-1gG4 5nM or

buffer only as negative control. After antibody

i ncubation, the cells were washed 3 tines with PBS and
Immuoofiadrestencd :hInnmAhefkarédaaot sd@8nd ab peadeahilizedh@BI13 cells and

HOE%%II?S&iiclﬁﬂﬁé’oSéyqb{esu nﬂrthgﬁ%g}:lugﬁAé%é% Igd LaHEl th'Pne{nnsecondary

antioely 11Bs|ikgd i veenpriabte staiting oédhe reels dFlgtJremSta aDNA8b left part),
whglre%gnﬁ'mallwnoasrlwq’ag%téb?ec( ﬁ|tglﬂﬁ@5@0ﬂdm HePEHE bn¥BGight part).
detected in the negative controls (RNA wi thout reverse

transcription and H2O . A PCR fragment was present at
Disthigigxpect ed size of 194 bps; no products were

anplified in the negative control sanples (DNAse

treated RNA and H2O) .| nmunoprecipitation: After
RT%H@RIJW%:bﬂDﬁhteaﬂd)BrB(deﬂﬁ usihg tNgjoMO8pddfic plifnefsyf@atPe€R resulted in

0 3_ant 0- ntib ,
D?@« fram% &eexggcte sm‘é’l 24 b%@a %rg?s {1{%5&@ 68@{%&\@& agegé{cted with
the( m@@eDaI)sevwsnsstebed:tw Isaltnhle‘ or thtrevaal-coy@dl. (Aremethdy result we
I ! No signhal was
« ggggt%g%fhaef(%g% {q!)%g %og%ﬁé sgﬁtg éEA control anti body
agai nst a unrel ated protein (carcinoenbryonic

Immhbgr%ebp&laﬁ&e flom ang3.i1 8 éé}elygategtm fnma%wéaéctblnamﬁ e anti-
faint band is visible in the crude

NogesHy aPS}‘%‘)&'tVe%%f%}oé\’eFPa(ff“%ﬁié $5ondaNpgpAy PRBHFeter F’épeCted size

(19$]k9)@§1| Infitortrdseneie &d-eenl (agea\)et@htollaﬁnt@e@ﬁ didinbh@ield a band of
bIe ce;Jg ate frac

Corl" ‘?ﬁ'?ﬂﬂ PP e erePﬁ‘?nﬂw F” q?/ %‘%&’ﬁ?” §P%ubﬁP%sgr‘%§r“'t'”9 from the
6Apandetlti’ inedndfbBcipitdiaal dre most HEEF detlts the tdifférdast affinities of

thePhiRe &%nﬁﬂg@} [}‘8 a{?‘e?’i@ PF G4§ ha?‘&%l (%ﬂ”m%séABhg%mw 11C7).

secondar esul’ al nin
The h@utelfmn (thve gmra@emiarammebofluoeéscepmtta)nmg/\hfeb@tasthe MO3 13 and
Hé&%@ y O 9 Prg?g W1ﬁ4 BRbis o BhidyehbEs RE§QRAdary

From these results it was concluded that the two cell lines endogenously express
Nogo-A and that both the 6A3 IgG4 (6A3-Ab) and the 11C7 IgG1 (11C7-Ab) antibody
bind specifically to endogenous human Nogo-A. These findings suggest that the
MO3.13 cell line may be used to establish Nogo-A binding assays for, for instance,
antibody characterization.
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Di scussi on RT-PCR anal ysis of the M33.13 cells using
Nogo- A specific prinmers for PCRresulted in a DNA
wo cagomstd of expected size (194 bp), whereas nBCRER008/064501
product was detected with the nonreverse transcri bed
RNA sanple or the water contyol. Fromthis result we
conclude that the cells expr‘@ss endogenous Nogo- A
Examplen Gp E€fectpoft 6A3 oreatmem dDBhel Rinctbhal Irgsatees ofiMdcague monkeys
i with the anti- Nogo-A anti body 6A3
su@ﬁ%§£g9§h§$$sﬁ%sstrong Nogo- A band at the expected
size (19CkDa). In contrast, the anti-CEA (1 gX4)
In Caorf‘ttllj:cﬁ’ér @ﬂgl'y Gy cAdud H\%Bké(x}selv@r@ Mt&:f tsoif@%eﬁmé*é *scribed

Sl ze. ference in Intensit etween t

previssisiv arwbtrﬁa@ﬁw Wik ae%sve@hdntm'@?calnﬁ{uﬁ@ﬁr@cw PREPHAY 19G from

theaf.@]erm%s.bh kﬂlauu&ltt%xtéhtp her ehd becead 1t hbnd Ma%sdéiérnﬁlhéd using
ferent antibo i sotypes to Protein G Sepharose
Solrt e e ik

di f
the %‘Pfji igf Rk AN f AetyUNdEEAPNAiRRS AR JGRerDed  RaTEinpRefore. 6A3
treaﬁmﬁémqa{ﬁrWeﬂr tHenrad® Gind Ldgess enfurstiahéli goadry kdhipakde to control

10 et PRl anieGe e s 2ot 10 T e STl 8% e gy of the

exmpoinod deohctibree! redoyetywof caltrol [1g@eseated] opmRoys vps éoydetosroughly

mv%%g/ ?Ob %?&{9}_@?4 %;btnhsr{%?gvog@ﬁ% ﬁ)d% ggg/s??f@%o@”?esb'ﬁeto 53% for a

90 éhd@g@no@@nwmlm, Kog) @munT s siecsvandi inghe saiglegoAhEAb treated
amH?a‘i’s MR8 Act §|@Hflcgaﬁtﬂﬁaﬁ@é‘te990y“$@s¢ont 9|Z§S$|ﬂ:p|f6rS@A§bt99atéd animals

bi ndi ng assays for, for _ instance, antib y
almashF &d itheit P%'eﬁ@ﬁﬁ%ﬂr@r@a”@ p\& When éﬁs%'P@:ﬂWs gnhigh as
gsdhe functional recovery of Macaque nonkeys subjected
to brain lesions. | n a further study, nacaque nonkeys
were subjected to a | esion as described previously and
treated with a 4 week intrathecal infusion of 6A3 or

exfibié B caf rtarBih P ol S e B R Y St

nmodi fi ed Bri nkmann board test under condltlons as

Théje(“fé:Fr 'rgga%élgﬁrglléd]ol%ﬁ QL - ofG% t6A%ataHﬁB(5dy) WHLI‘?LYﬁQn tgl%Jects were

rate an uncti o recovery
detggnineg|afleg GSFrivfasippndurivhdA dahe (@alb/edqsﬁ Itﬂqrégl/eiﬁvd@nol/a@dlwdual

coridehGhtidmededdurtd @?'Qmoafncﬁé@F EigReEd 9BAY .10h.uncti onal

recovery of control 19gG treated nonkeys was found to
The Gégrﬂoycwwaetw@é|r9”@mﬁde¢%@%qr Hieckg AN HRIIIRAHYy Impvo cases
lastedord BAYs f3arard 58%.kespproxirhateFY2d (Hnda42QIa% la&®F @R end of the

Conver sel t% nmount  of reco t anti-hggo-.
IR o b e e Bls TetsCEr o it 1 b Pfates the
sudpesu_ngly I®hg ereai_t:lelncfyoancﬁlAB hatfdié edl thaiGsrl of aABmﬁmi_srpeacdnecbkinetic
beljianl%urr V\Piu‘:f‘d lﬁﬁ%l@@@%l‘ft%ﬁﬂ%ﬁ'aﬁgﬁpod@@?@né 985% ?édl%%ng"m%t% longer

Was as high as 0
intervals. Bolus injections into the CSF during intervals of 2 or more days or weeks
would be feasible. The 6A3 antibody would also be suitable for controlled release
formulations, such as formulation in biodegradable or non-biodegradable polymers and

implants.
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Exanple 7 : CSF retention and half |life of the 6A3
anti body in human subjects The CSF retention and half
wo pdoe/oafs04 he 6A3 anti body i n human subj ects WePET/EP2008/064501
determ ned after CSF infusions during 14 days (daily
dose 15 ng / day) and indivi dual concentrations
nmeasured in serum and CSF (f‘} gures 9 and 10). The CSF
Exampte 8t Efficaonth mecsmjuecsClcooddlant or decl | ned onI y
marginally, in tw cases |asted to Days
3 mo’&@\’%ﬁkﬁ Hiered g 2 201aser! sectingyef U&Ftséi”a{ ﬁ%’ déﬁ&“%@(@?e““”
an liffusgik@Bwnato GREpRl &’ Yendragon Q)!e;br%aﬁ@&&iér BRgdtumionements, and

oS D R DD S A D eion e
eltlnﬂrammuse)ldgﬁehmtubdaleh'mv'tfmlrcomull elnle’rEdlbfbre6éBférmbedv in the treated

anlﬁ%[rg 1%' %t\ngélﬁoaﬂuré)&teeoq’ 1%%4] §Q&%‘é@§ %erﬂqeé eﬂnq\?at Med 12:7

al's s injecti
9012ntZ806a Manfial Mexteritprie aé@@sged)rbyv\f@eﬁsoe\bbmr@trlbeal from vertical and

hoﬁz%%%élgll&s in Q?n&ﬁ?!ada@lliﬁ bS‘Q’Hthstab?Pelb@eh?Wopﬁ%&s iRflude food

controll ed rel ease fornmul ations, such ormul ati on
pelley stdRied rfernab? éjréWehoha'bfrtbdé@Fa@‘QW'@ebﬁlr yiael snaipg capacity for
gra'smhlgaﬂ)toa Ex@hgviBral Eddskffdni n REAEH SstofRF€! TI%’E tests are
Fc, are sut»;;ectedt aI uni l ateral section of the |
per§?ﬁ"i€z§' "Bk 80 f2VE HEIE AP dgen'sriaRe Hf ARy uPEK HymEStoy at regular
intéhvaBbl e the generation of precise fine finger

novenments, and inplanted with an osnotic Al zet(r)
MoRkgyshWETR sURieRedita ayuniiajeal spigat Frrd| estiom agdtEcatpy H'?eﬁratheca”y

W|tﬁQzlLt$1@r h@Gs@mjcs kettyoliagntibbéy ¢eal ricd. Gant.nlvitrs084\J%esion and Cont. 2

w058 Rslen pr (A e 1§ AT BB BACH BECRITG ALE WO fasion ot

a dobe Bf 12@@’6)ay fchr‘hﬂu@leksiembekeyt weigbtsa<eas $£6. 1bkg, fGaod 2, 4.1 kg, ATI

1, Bed l< Aﬁeg h?m&é’{\%earré s‘ﬁ's‘{v a%? o'?é’lrh Bérabf g%:l%{i:g gkﬂng test

av or
seasmms ufd”e Sﬁe@ﬂc ptehll days eYaliess alere rqamuaatelq* awe“rg ingkividwat behavioral

sco?éé‘br‘é%%ﬁ%é pofsﬁ%"suoﬁ%m-:fn FRR&AR! bY péﬁgnﬁ@%@gm@e% ble.

behavi or al servation on pain an

6A§ ea%t.ﬁow ereaﬁﬁérw imethel MBAKER Q@ésa R_:}'r!a&l!al t.ﬁapk%n{eeﬁl.@rfood pellet
s after the | esjon at ul ar interval s,

to
reWBYﬂlé&?gW ,eeafge&[gﬁde@{telaaqdofrgmul?ﬁr’zgp gpdgﬁr%l sjoks ¢p comparison
to 5esmﬂr@lmg@rtdeaté@mcﬁﬂkeyntm@tmE(ﬂlrﬁonMet/rshewtea%rtofmtp%esuétcﬁi deficit

nt r.ol 0%/
n SetBR S Mstnel Sehbaeita) S anndietient Whick Zgdiires greater
mamalrd@!i@mtl/ebamretamhlﬁr‘bhﬁththlﬂ&%IeS| on) at a dose of
1 ng/day for 4 weeks (nonkey weights: Cont 1, 5.1 kg,
Aft@orecogeryhatl regehedTd mbxirgalOeveal jn AE Brinkndarth keprd t@sthet monkeys

wefd ?es%&pm tﬂélrtc%blgt%ltynml g @% I%dllflbfa%é\i/vglgmﬁtﬁ%eir affected left

sessi ons on spec ues Wwere
hangch| te LAvdt 'é@pg@laﬁ@ @y P doed Ppaidveroralvel ¢t drawer. The control

IgPRRat RS hRAKAN N iBOSL12di6S 0PN ERoAN ) R¥Skot@fly unable to grab the
ha delé fagcrzl Tgrg)%%n rtﬁgadlrgvsgr S’I'thzélbalrm movement was slower than normal and the
hand shaping abnormal. This can be derived from the double arrowed line, indicating a
clear difference between the activity before the lesion and the activity after the lesion
and treatment with control IgG antibody, indicating only partial recovery. 6A3
antibody treated animals with 85% (ATI-1) or 80% (ATI-2) lesions recovered the
capacity to perform the task both rapidly and effectively, irrespective of lesion size.
There is no substantial difference in activity before and after the lesion when treated

with the 6A3 antibody, pointing to a complete recovery due to the 6A3 antibody
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6A3 anti body treatnent in the nonkeys gave a gradual
i nprovenent in food pellet retrieval using the
w@bdoeosado | eft hand from horizontal and verti cedT/EPDNS064501
in conparison to a control 1gG treated nonkey. The
control nonkey showed a total persistent deficit in
retrieving pellets fromthe Hbrizontal slots, a
treamvem‘cen‘hev\MEranltleqw rtmt@eaiatlens msmmis deodéaaf bénefichiireffect on
reco% qu c?rl indu@ \q‘?alfﬁ I%glpnsc'lllqtl\%ac eers F %% a%&’&gat%e IgG control
ed a maxi eve Nt he Br'rnkienn Hoar test,
anmbwlyrtmﬁterﬁﬂstwere tested for their capacity to grab the
handl e of a drawer with their affected |l eft hand, to
pull it open and extract a food pellet froma weII in
EXPW'@P&\%F'CaWﬁ@ScontroI | gG treated nonkey with a
| esi on of 90% (Cont. 2) was totally unable to grab the
A sHEARIE €linike Slt%)dyoﬁéﬁsﬁrl‘\téadoqsaf\%‘?ws The arm novenment was
sl gwer than nor and _t he han shapi ng abnorma) . This
Th%aﬁmﬁ\é bR itEE P B?ﬁsr hec'§601HPe 4 ?%v@&fﬁl die, Base,'”e)r open-label
TrdabtlecaPhaig andlaedeasdid Rerweede FoiRwaprrHabe. aod |svuctyyis conducted

ond B Bube il i PG B Pl St Budrflorhidoa e g e
A t%E%IyOfp opl(aﬂl:]\"?{slfl%vgﬁr 5%96 %?B%Qﬁgévéﬂgﬁ}r' e@overgg‘! %1 gohorts to

recgygat FQnfinueup fesiemof ha3 taa'gROCbOtAﬁ' padigintd havenal follow-up perlod for

at Rh{ess W&@@’poétﬁff@é@#%ﬂﬂﬁ&h@rfséf@@'&)&l&a‘tuéﬁ There is no
substantial difference in activity before and after

PatidiR all6&itRR aMaaredir@nat 86kaAddlrB80® AP cBRGH ROSY follows:
pointing to a conplete recovery due to the 6A3

* &wopoldyd Peraplegitt PaticRts BASVaRt MBdty2-brieldorent4tihus
. %o%%ktdfs%p%ﬁ%h%ﬁfc oGEd & %ge %Bfn%t[m%srnﬁg‘avsrf Ya gl ter

nduced esi ons 1 n as co ared o't he
o |@Booat6 parapleyidymdients eatine up.to BoanpldayJin Z5imi/day] over 14
tJa ?I s Asuitable clinical study is described as
fol'Tows: The study has three phases: Screening Phase
* (Goholtuati Typddas ehd netyaplepe patiatie reckivead prenso Riydssy Hnd.5
Jj ?OV rzgé vveek Fol  ow-up Phase. The study is
AaaLYt &'t he supervi sion of an independent Data
Safety Monitoring Board (DSMB). A total of 22 patients
are enrolled in 4 partially overl appi ng, sequenti al

Pat‘?é?ﬁ@%?@ cto‘%elryel’?l@hl‘f&'ea f%Prét béHleuéf !af‘féé%f Q% Fhﬁ)n%sfollowmg start of
anti bo y pa i ents have a fol O\N‘Up peril od for aft

mftv%tﬂ@zs%@@ the setienisus clonely gponitareh &y Wat slgys measurements,
EC@Vi@l:(Mﬁtn'gg r(mtﬁéﬁ'ét@ﬂbn Byl @@éﬂt'raﬂ Fad ) tah@ﬂélﬁ@@iorﬁi @$86ludtiéhs based
duratloan))éI @A%E ol | ows: h IA scal
on GHT PR AP at e FsbeNraraiSai! | AT onf | vt e ASIA scale
(Afpoibayié S?andaBd muamgi@u@mtﬂcanm of spi@bN€ord0Inmy [Hynth. American
qQver . 6.P ranﬁ# at i en%s. .
SpmgﬂceI ’I/Ue upsaogagawcfgnn? a] P fday ecl)‘l\?grr\ alnal Cord Injury
Association. Paraplegia 32(2): 7080.) is performed by qualified clinicians to assess
efficacy, but also to assess potential exacerbation of the spinal cord injury. A total of
four cerebral and spinal MRIs is performed for each patient. CSF samples are taken at
three timepoints from each patient (pre-dose, during the treatment phase and during
the follow-up phase) for pharmacokinetic (PK) analysis. Blood samples are also
obtained for PK analysis through the treatment and follow-up phases. Data from all
the patients are reviewed by the independent DSMB as per protocol.
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days. Cohort 4 : 10 para- and tetraplegic patients

receive up to 30 ng/day [in 2.5 nml/day] over 28 days.
w@22a0005589 are cl osely nonitored for a period OPCHEEP2008/064501

| east six nmonths follow ng start of infusion. The

status of the patients is clgsely nonitored by vital

si gns neasurenents, ECG r ecoti ngs (interpretation by
cLaiMsntral facili ty) and | aboratory eval uati ons based

on matrices blood, urine and CSF. Neurol ogi cal

exam nations using the ASI A scale (Applicable Standard
1. NelgotdteginnelecuBt agmpfisioatat depsdongpintiaén Cmdihg sifeuwhichyspecifically
i \ t
DI o oo R (R NBL ) Ch LB 8o o 3)
Sa'@’é‘ﬁﬁ%ré@'l”é'”gﬂt?)commg[ﬁ‘g) is perforned by qualified

u@lsécﬂ!éh'cél'ﬂﬁe hPpAS88sie eédlér%a@NR I-hUtC[ﬁi B9, E@d EPREFS, wherem each
otenti al _exacerbation he spi nal cor

of they BYPesyariadlly redoRshisaqt 'EH%F Lo 'QF”‘M@I‘ 40 hé/pﬁé)ﬁf'ég'ﬁer&g'ons CDR-
H1fen3 GECHIPAD: 8)f CDRIH2-BABNISE] MY ROt K @hd ADR-ABEAA3 (SEQ ID NO:

tine nts fromeach patient (pre-dose, during the
10} f%%ffel‘fgﬁetly’pﬁ cge and during the foll owup phase) for

* iplsaquerce khadiypervaREDle angioys ICOR-BI,cdtR-$aphe £DR-E3, alis@rein each

of QFél @odé?\?arfa%[]ag é&@%!a%%'ﬁeés'ﬂ 580 %%G@altt{)q‘g{ﬁ)@giﬁg%qegions CDR-

W up ta fromal
L1t eh3 €9 IByN@hél] fdedpbAdens (SJSN/BDa@OpéEZ) and CDR-L3- 6A3 (SEQ ID

NOpqgg aeohedtAUMS 1. An isolated nol ecul e conprising at
| eaSt one antigen binding site which specifically

bi nds to the hunman NogoA pol ypeptide (SEQ ID NGO 2) or

2. TEBRinbing MmokQuleDabardiRy , tos Blafin aNt WhiereiMisad REtigér Sinding site
conprising: in sequence the hypervariable regions

COTPRHESH , CDR-H2, and CDR-H3, wherein each of the

* inyqeaueacd el leypeegirabk fegioat dmasm 9@%(SHQrIDi @l 8),aCDR-H2- 6A3

abl Q.1 D NG 8),
(S%Hﬁg ”{jgré%??' %@5' P2 AS (SEQ 1D NO
* mOS)eque@@@ethy@er\garlaandegnnsé@Behb&AEw@ﬁQlﬁbN@arﬁle\bC@R-LZ- 6A3
DR SRR L3, wherein each of
(Sécﬁ%ﬁ] per varl a I e reédﬁl%og]saﬂg%e at |1%&ast 90% i denti cal
to hypervariable regions CDRLI- 6A3 (SEQ ID NO 11),
3. FFbihdmo et FERLId NI LRImandnEhRomprisEAS (SEQ 1D

» , .Fesp ectlve}g |n|ng nol ecul
aéé%’ﬁn‘é @pﬁgmmjm@p LobHin | ewveff@"h Og Hiod MeRt |”g9e"l%0fb‘fvh'ah ﬁ@mpr'ses (i) a
varfdbl€ deaE 8@Brising ifeRdeatR theehypapedrichld addiéns RGJicHISCDR-H1-

6A§E§E€BE_ Eés 8& ggfié%d\?ﬁ %Q%@R\l r??:i ang éD%J{E93I %AIEIO(SE%) ID NO:
10) and (ii) the constant part or fragment thereof of a human heavy chain; and

* at least one immunoglobulin light chain or fragment thereof which comprises (i) a
variable domain comprising in sequence the hypervariable regions CDR-L1- 6A3 (SEQ
ID NO: 11), CDR-L2- 6A3 (SEQ ID NO: 12) and CDR-L3- 6A3 (SEQ ID NO: 13) and (ii)
the constant part or fragment thereof of a human light chain.

4. The binding molecule according to claim 1, having a dissociation constant <
1000nM.
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I n sequence the hypervariable regions CDR-LI- 6A3 (SEQ
ID NO 11), CDR-L2- 6A3 (SEQ ID NGO 12) and CDR-L3-
WG2B908EQ | D NO 13). 3. The bindi ng nol ecul e BCYBPZTINSICH4501
to claim1 which conprises: at |east one
i mmunogl obul i n heavy chain or_ fragnment thereof which
conprises (i) a variable dordfl n conprising in sequence
5. t heThy pemdiag | mbleeule egicording egi daisn AHRwhkreib ABe (&@B&dND part or

i - HP- ( | P.. n - H3- 6

e s 105 PN (REYY ERaP ALt SR P Gl pare o
fragmenteihieres of treuhemah dabtchamaisrof thed tewe.| east one

i mmunogl obulin I'ight chain or fragment thereof which

conpri ses (iR a variable domain conprising in sequence
6. The MY¢iae varieale eccigingnso CiILL- WhHaRin SR bindigg Molgcule is a
huikBiRok 2hinfR drHe@driddCGnodcdornEntlddyl3- 6A3 (SEQ ID

NO 13) and (ii) the constant part or fragnent thereof

of a human |ight chain. 4. The bindi ng nol ecul e
7. dne wikding ridledll@iagtdrdingate Bligind 101 @$tisaig one @@ NBd@Npolypeptide

10000M 5. | T bi ndi ng nol ecul e i t laiml
SRR TPRHER Lo I opteP s g BonERaP i efock P, sea
NOh BNgG hégivy, SEQIID NG 2 (IgBé hgady )t 3neeSEMID tNGe 250(IgGdight).

part or fragment thereof of the human light chain is

of the Ktype. 6. The binding nol ecule according to
8. dndbetated RehTusiaotidaicdmpriadidng nholeiscadie seguench amapding a binding
mo@%b@%&c@ro‘ﬂfg Hyimpi zed nonocl onal anti body. 7. The

bi ndi ng nolecul e according to claim11, conprising one
or nore pol ypeptide sequences selected fromthe group

9. Allﬁm;gla‘i'édl Bgltyﬁlf,lcléﬁfae: @cb@inggtdro(dl?ﬁléhﬁmb}ﬁ%ing %EQeIIS:[E) NIOD S
. ig : NO eavy) an -
.a%nﬁ%&emogﬁ%fgogg Eﬁq‘i'eg'ﬁg%ts%'ﬁdﬁ& cfﬁ%&tr &%CO”S'SU”Q of

SEQADINO S1iHGED Iuolceil6 acli SEG EnNends; encodi ng a bi ndi ng

" ecul rding clai 9. _An_isolate -
Farsin b eding e tleRafhe stouicar SO RO tha grarm pepsisting of

SE@tIDINst 7, 31) B NOhed BpanidySii2 [ dld:dl®. sequences sel ect ed
fromthe group consisting of SEQ ID NO 14, SEQ I D NO
15 and SEQ ID NO 16; or at |east one of the

10 pBreyprietusindtide aseqfd@ace slal f cOEPricingm t he group

* af\@%l%dlédf%je@;@ 25t el Bn¥Risidg’in stedeh& BEY 1H8NBNA4SERYIB No: 15

i . . ﬁe pol ynucl eoti de according to clalm S8,
and sRRrPNPgl6ia@bl ynucl eot i de sequence conprising in
* S BEIYRITE tREQeh e M@ cobdpristigQnl £2gNehcel SE@ KEQ17PsEO ID NO: 18

SRS 15 Ra 17, sto b N 18

11. The polynucleotide according to claim 8, comprising:

* the polynucleotide sequence of SEQ ID NO: 6 and/or the polynucleotide sequence of
SEQ ID NO: 7, or,

* the polynucleotide sequence of SEQ ID NO: 26 and/or the polynucleotide sequence
of in SEQ ID NO: 28.

12. An expression vector comprising a polynucleotide according to any one of claims 8
to 11.



10

15

20

25

30

35

and SEQ ID NGO 19. 11. The pol ynucl eotide according to
claim@8, conprising: the polynucl eoti de sequence of
WEEQOESNO 6 and/ or the pol ynucl eoti de sequeneeT/BP208E654501
ID NG 7, or, the polynucleotide sequence of SEQ ID
NO 26 and/or the pol ynucl eotide sequence of in SEQID
NO 28. 12. An expression vedh or conprising a
13 pah erpassiob isgeteat campliisigg thee axyressien oéctot af amin® 12p wherein said
X i | th
ex@ré%{r g%er% o ﬁq&@fﬁ@@ﬁﬁ%&a@ﬁ? %6&1% g rP%ny) Eﬁ&é P claim 1,
whplalsaidtelxer@elbn|systeaparbp@“t tierpefod Lwcesngt m @oompetmle dj\estocrell
claim1, when said expression systemor part thereof
Is present in a conpatible host cell. 14. An isol ated
14 ppystsolaéed howticeh V\é‘!tﬁhmq”%@@eﬁ Hee veeoef GAiMtlZi m 12. 15,
An isol ated conposition conprising the expr eSSI on
vector of according to claim12, or a host
150 5Pt cqrap%ﬁ'%%gol Prisied the exar F&?borb‘fe%rrﬁfrﬂcg?rélmgnt@ Gaim 12,
or @Ihﬁ@hdw aredremyl © @aeor4ling to claim1l to a person in
need of treatnent of a disease of the peripheral (PNS)
and/or central (CNS) nervous system 17. A
16 phanethoe of mdalinistenp si kinding cosipeuls Bogpréinhitodiaim 1 to a person in
e b 80008 ribne ) RN HFA/BPLLARa! (Cns) nervous
accordrng to essl ec
SYsé&pr essi on system accor d| ng to claim 13, respectively,
or a host cell according to claim 14, in association
with at | east one pharmaceutically accept able carrier
17 off PARTORGRUTICAlEOMROFEIOR SAMBF st abiRENG BPlegulgieseddi@9dp claim 1,

a ﬁdwm%rotmeercabrdﬁr@\l&) el of aﬁeéuﬂr@ésudrpb@ton%rrvwessuon system
admi ni stefin Jec
|Wd1[4?‘dn association

em conpr.i_si n
accgf it & Cor BemErP oA R NS ol aaHra0e
withit éeagt enaphainehcagtitadly cdcadprable arrmloymuoér&ot i de

according to claim8, an expression vector or system
according to claim12 or 13, respectively, or a host
18.calrhethod of dicagment of aidivedse oflthe Mrépherdl {BNSheodfodicegtral (CNS)

nedBu€ls tghlg’om%\‘hs,s Hmﬁm&e%ﬁ%ésaes?tﬁe& in need of spuch treatment an

neur odegener a I sease chosen omt he
effeasiye; gltnuongt o Al Q'ﬁéinﬂemQﬁ%‘éﬁa%COmmk|t%s@ﬁ'”d| lseaspolynucleotide

acdﬁmfﬁé [t RiMifn ba%ﬁréinr§s%|o@1r O&deSr bAsRtem-8¥brdihé&o claim 12 or 13,
t hol ogi es or ot her denentia |n general, diSeases

reSP%¢t!V8W ' R§ adiogh Fel| acceetirbEafiaigh 14pinal trauma, stroke
and a denyellatlng dlsease 20. The nethod according

19.it ghearrWetRI)d tal?:((?or mg to cIa|m ]1% "‘r’mhe‘?é.ﬁ tﬂe (:Pseea%grlg re]al %éJr%(t:Iegeneratlve
disease chosen from the group consisting of Alzheimer disease, Parkinson disease,
Amyotrophic lateral sclerosis (ALS), Lewy like pathologies or other dementia in
general, diseases following cranial, cerebral or spinal trauma, stroke and a

demyeliating disease.

20. The method according to any of the claims 18-19, wherein the administration is

performed locally at the site of an injury, intracranially or intrathecally.

21. A method for producing the binding molecule according to claim 1, comprising
expressing the polynucleotide according to claim 8 in an expression vector or system
according to claim 12 or 13, respectively, by means of recombinant DNA technology or

by means of chemical synthesis.



performed locally at the site of an injury,
intracranially or intrathecally. 21. A nethod for
w@emdosisng t he bi ndi ng nol ecul e accordi ng to CPEI/RPDNS/064501
conpri sing expressing the polynucl eoti de according to
claim8 in an expression vector or systemaccording to
claim 12 or 13, respectivel yJ° by neans of reconbi nant
DNA t echnol ogy or by nmeans of chem cal synthesis. 22.
szﬁﬁe gﬂg\rn%% éa{l c8|”n %??BR%CEMH@ 08£¢r| 19 BVRGFGII’?‘Isgnd composition
n sai
is a;ﬁqwggiease)gpmposmon



