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In addition to the use of the approaches described above, attention has also focused upon
the use of certain monoclonal antibodies to neutralize neurite growth inhibitory molecules of
the central and peripheral nervous system, in particular to neutralize the neurite growth
inhibitory activity of NogoA. Thus it has been shown that the monoclonal antibody IN-1 or the
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anti bodies of the prior art especially with regard to
the binding affinity to NogoA of different species |
It haﬁrp@wu%qrp{glqglyebq%\rfﬁu@'@@gﬁ 80vg| ronoclonal mouse antibody (hereinafter

called “11C7”) raised against a polypeptide fragment of rat NogoA (SEQ ID NO: 1) and of

the 1gG1 type has better properties than the NogoA antibodies of the prior art especially with
regard to the binding affinity to NogoA of different species including the homo sapiens and
with regard to its higher NogoA neurite outgrowth neutralizing activity at a given antibody
concentration. Moreover it is now possible to construct other NogoA binding molecules

having the same hypervariable regions as the said antibody.



with regard to its higher NogoA neurite outgrowh
neutralizing activity at a given anti body

W@ emgesosnt i on. Moreover it is now possi bl e t oPCT/EP2003/013960
construct other NogoA bindi ng nol ecul es having the
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2004/ 052932 PCT/ EP2003/013960° " -3 Accordi ngly, the
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regi on or epitope of NogoA (hereinafter referred to
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and said CDR3-11C7 having the amino acid sequence SEQ ID NO: 10; and direct

equivalents thereof.

In a further aspect of the invention, the Binding Molecule of the invention comprises at least
one antigen binding site, said antigen binding site comprising either



equi val ents thereof. In a further aspect of the
i nvention, the Binding Ml ecule of the invention
w@ovpns®es at | east one antigen binding site, PGHEP2003/013960
antigen binding site conprising either WD 2004/ 052932
PCT/ EP2003/ 013960 -4 a) in sequence the hypervariabl e
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ol ypept i de. nol ecul e or r ef er ap| h donpin.nay.. .
orfigiel i imyeriog s progriss freTofnnd Putingdra e BT g aon, which
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a) eallt?lgr the variable part of the heavy chain of 11C7 (SEQ ID NO: 2); or
b) the variable part of the light chain of 11C7 (SEQ ID NO: 3), or direct equivalents thereof.

When the antigen binding site comprises both the first and second domains, these may be
located on the same polypeptide molecule or, preferably, each domain may be on a different
chain, the first domain being part of an immunoglobulin heavy chain or fragment thereof and
the second domain being part of an immunoglobulin light chain or fragment thereof.

Examples of Binding Molecules of the invention include antibodies as produced by B-cells or
hybridomas and chimeric or humanized antibodies or any fragment thereof, e.g. F(ab'),; and
Fab fragments, as well as single chain or single domain antibodies.



the second domai n being part of an imunogl obulin
light chain or fragnent thereof. Exanples of Binding
woiogosloss of the invention include anti bodi eSPEFEP2003/013960
produced by B-cells or hybridomas and chineric or
humani zed anti bodi es or any Egagnent t hereof, e.g.
F(ab')2; and Fab fragments, “as well as single chain
or single domain antibodi es. WD 2004/ 052932
PCT/ EP2003/ 013960 -5 A single chain antibody consists
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xenogenic immunoglobulin. This clearly limits the use of such antibodies as they cannot be
administered over a prolonged period of time. Therefore it is pérticularly 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.

In view of the foregoing, a more preferred Binding Molecule of the invention is selected from

a chimeric antibody, which comprises at least



adm ni stered over a prol onged period of tinmne.
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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.

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 equivalents thereof" is

meant either any single domain Binding Molecule of the invention (molecule X)



to the CGtermnal extremty of the second domain or to
the Gtermnal extremty of the first donmain and to

W b@4Ms2982 mi nal extremity of second domai n; orPCI/ERIN3/013960

(i)

(ii)

equi valents thereof. As it is well known, m nor
changes in an am no acid sequence such as del etion,
addition or substitution of ‘one or several am no
acids may lead to an allelic formof the original
protein which has substantially identical properties.

Thirswhich eable of dverhypdivadaiie egidnsl2iRt SCDR2rawf CDRS of the Binding

e S oA 01 AR B 5 6ho s

PCTdEPREISraD V38 st 95, 96, P7. 98, @Bvchorealogowsf totthe equivalent

o) Ripsgaidtly il FEbT-or SR 0 e o5, FeRgabfgsa o no: o

pr @hdCl3+1 8€7 (2@ 1D dH110h mitenersmuSDR 1 imequipaiexitao IDIRA-11C7,

A e e s L S

| Dwkiah i8 papabDiRaf Hiddia toq IBEQuhianiagod), humad NEBRBurkard NIG-D20, or

s e St R it 4 BsBBEI Ebiebaghiroo0m, more

eqprefalablytwithoa KBDR3HID M, Gost preferably) wittha &d < $0 okipab| e

oy S B VR0 g Wi e

X)

di ssoci ati on constant (Kd) < 1000nM nore preferably

o 20 A B 8 1 3 o

(iv)

| e @5IRT isatdeash 650 ©r f@Y Homudbgogs spreferébip beleasted0%xhdmologous, more

N e

806 diaTsndfRRR- 1OV (BEQADINO: &), CBRSH 190%SEGD Qoo CDR3-11C7 -

oL RRRN G 0B A CT oI E: 1 el 16 grQ 1p 0 121, and

CDRDR31-11C7 ($BE(DIND:NG), )ered3DBRR1 id eifiv4i&iHQo IODRNGI 1C7, CDR2 is

bty 5 s Mg f e B Ly Byaen o
( SEQR1D1INCY, GBR2’ isequiealsnt@DRDRZ-1¢GU| €BRehis eqaivalbRlio TDR3’-
C7,“8P_F%%jits equivalent to CDR2-1 1 C7, CDR3 is

equi val to CDR3-1 1 C7, CDR1'is equivalent to

CDiRblch 14 capableCiiRMdingthe duimaal Notjo AL, uBRNIG 1Hurhah NIGIB20, or

[ L yal L 1l C7- d (i.v) which |

S BB, e oAb s n i Pel G sdpoonn, moro
Ni reb2ably ovith ehisidrart OBledh) AndE2 Breba@bly pitfceKakl 40 nilt h a

di ssoci ati on constant (Kd) < 1000nM nore

Thus further embodiments of the inventions are for example a Binding Molecule which is

capable of binding to the human NogoA, human NiG, human NiG-D20, or human

NogoA_623-640 with a dissociation constant < 1000nM and comprises at least one antigen

binding site, said antigen binding site comprising either

e in sequence the hypervariable regions CDR1, CDR2, and CDR3, of which each of
the hypervariable regions are at least 50%, preferably 80, 90, 95, 96, 97, 98, 99%
homologous to their equivalent hypervariable regions CDR1-11C7 (SEQ ID NO: 8),
CDR2-11C7 (SEQ ID NO: 9) and CDR3-11C7 (SEQ ID NO: 10); or

* in sequence the hypervariable regions CDR1’, CDR2’, and CDR3’, of which each of

the hypervariable regions are at least 50%, preferably 80, 90, 95, 96, 97, 98, 99%



preferably with a Kd < 100 nM nost preferably with a

Kd < 10 nM Thus further enbodi nents of the inventions
wa@e@4hso3exanpl e a Bi nding Mol ecul e which is PepER1083/013960

of ‘binding to the human NogoA, human Ni G human

Ni G D20, or human NogoA 623-640 with a dissociation

constant < 1000nM and conpri "S55 at I east one anti gen

bi nding site, said antigen binding site conprising

either in sequence the hypervariabl e regi ons CDRI,

CDR2mobkngduioRBeir efjuivtieatrhypachrialfle rédiensh@pBi v CA(EEQ ID NO: 11),

o7 81367, CReuBNL 1 e e B ek mvo: T >
hypervari abl e regi ons CDR1- 1éC7 (SE(lg ID NOSES)i
-11 C7 (S 1D . < i .
Furtigytorg, EahgBiniee i s REp 0T tirbing Theyilia ageR. humn i,
hum@bREG; D20, dr RiDR3H NogbA véi3etv tawitha dfssotititoryopetavbe it addrev and

F}ézgelons are at |east 50% preferably 80, 90, 95, 96,
COMBRSeS9g - 9996 WD 2004/ 052932 PCT/ EP2003/ 013960 -8

hoaﬁirﬁ@mugeﬁ pintiingisite eqmbﬁsa:h@mtsdqmameftaéir@bémammé @ions CDR1,

555]05% M%&VPPEO eerh B?ﬁhe;hyegsva" I fodarare & et s0%,

Bi pebfaablytdog 00/ 95, 98] @) 985994 phidiogols d thirrguivaenhiwpefvariable

Nedsone 508 o7 pe Db o 257 8251 wor gogpom-1107

an@SE@onpﬂysﬂg arl first antigen binding site
conpris equence the hypervari abl e regi ons
'CDR’EGC%H%g Sb ’g\‘"%ﬁe&‘f’"&’é‘é%d‘? S?W”ﬁ?ﬂ@r'@’%ﬁf"éﬂ? e regions

T e@[lms @IDBZ’aénd 6@3‘3 59?@110{1 %é@iﬁ ef mb|h‘x/p'&Qar1éme rédfonsWe at least

onol ogous to their ui va
A% BrereTBbi B0y b6 3o pBiaG e Poelagop e gguivalent
CDR?peNaxﬁBle( 2glank ROWY’-19¢7 BEQIBREO 1) BDRESHE 7 (SE¥IID NO: 12)
en bi ndi ng site conpr|S|ng in

&U%&P@%ﬂéé g«%’é&\}am oY% regions CDRL', CDR2', and

CDR3 of which each of the hypervari abl e regi ons are
at least 50% prefer ableyﬂj{SO 90, 95, 96,. 97, 98, 99%
- ThisiisaerigHeRSONSE N MAY Lo enie ’étb{tteSfﬁ? ﬁ‘e\‘%i’k‘? aBtays H'?é?&lddﬂ% for

exarﬁQBlthe Hos@ﬁsdr%ﬁ@utk/@}é‘t@éjégs?cgb%ﬁagg éiarﬁle(ﬁﬁ&ddﬁdNQhe binding

and &I@E%'ﬂ}’ stfegRt s Rinding ulgs rﬁ%\h%ﬁhfé’}‘ﬂ inA kigagsay §-¢ as

desdfibed BEwWAassays i ncluding, for exanple, the biosensor
affinity nethod described in the exanple 7. In
addition, the binding and functional effect of the

The BbslamtpaMii atilin® Wayy BRaif AW oF the P1:02S§aW4; 81;%2; 8%r ¢ type,
preferably of the y type, more preferably of the y4; type, whereas the constant part of a
-human light chain may be of the k or A type (which includes the A1; A2; and A3 subtypes) but
is preferably of the k type. The amino acid sequence of all these constant parts are given in
Kabat et al (Supra).

Conjugates of the binding molecules of the invention, e. g. enzyme or toxin or radioisotope

conjugates, are also included within the scope of the invention.

“Polypeptide”, if not otherwise specified herein, includes any peptide or protein comprising
amino acids joined to each other by peptide bonds, having an amino acid sequence starting

at the N-terminal extremity and ending at the C-terminal extremity. Preferably the



descri bed bel ow. The constant part of a human heavy

chain may be of the yl; y2; y3; y4; al; a2; 6 or E
wo ywe/0529p7 ef erably of the y type, nore preferabdEP{003/013960

the y4; type, whereas the constant part of a hunan

l'ight chain may be of the K qr A type (which includes

the Al; A2; and A3 subtypes) “but is preferably of the

K type. The ami no acid sequence of all these constant

parts are given in Kabat et al (Supra). Conjugates of
polypertidgioh therreasnt dnghtien isfa marodlanabantibody, reoregpreferres isea chimeric
(st . bl 01 850 ERISOR S ) Byl ancy. e
humapigeq (felpRigdeited) infonecionaltantibedysmay pemey nedintledefunther mutations

ol eSO nRSRHL i Sep R L RGN B AR 10

am no acid sequence starting at the N-term nal
AR S M LS ALY oo
qualiiive rigiegickl aofivity lire camiemee nitithi anpadypteiptie tostha pmseotihmerraion, i.e.

. . ‘ . . ; .
ra ey 58 P S Pl GRS el 9P B30 human
Nogod rfiS-@tia A fenttiobaldierivative indluchesrragsuent<COR} gedide edilogs of a
o{BA0L 383k id BT ke T FpREIE LA i o
sequenge eha pslypéptideercaardingtto theapresérd diyvenitor, g tof erspbcified sequence.

Cvati ‘ : RPN
oo S5 ABlSHG0 2oB ARRL 5 B30 HSRE BN Ao
modificatinms ofiatpelypepiideyqueptdiniptottbe preseptripestivni mg.evita specified
s TREYR ALY B e MBS M nion,
e.9. bimepéaiiieal sedueniaeapigy of ihadiypeimaridhlagmiont of thetigh @pd treheavy
onif ARSI PFort yLEBRE SR R4S Bfl Al RSP cven mor
prefarebjy@hlsesiuiboat BEey pept irdferabty airledsi@bouat 95) 86,7 98/199% overall
soa e BB oS RRELLL SR 25 B0 Bt gk gl o resen
inventan; eugt of a sprtificd\saleerice, andlsthstattinthnetain the aodity foapnd the human
el : : ;

NooBK kI, BubBE G BARbr bNETNGHEN- R i Ves of a

pol ypepti de according to the present invention, e.g.

a i.fied sg .. Of. h | abl e.
ho RrP SRS e AR A EesTuyulih B ARG Bkfgo o o
preséiivievention,eagtof atspatiiiébsequence quadfagnadlt thea¢of wdthstn organic

o e 10 Lé) t % ﬁ% 850/ .
oo d ¥ BB Ry BORRRART e 67810 AR el bonpenn
sequeneesalahd pesteramstadions mudifipations. Bovdlentanodifiedymolypeptides, e.g. of a
f epnt.i.de. ' t esen .

specHR0SHEE S o 0L NAEHUD BB il b8 sFEASOB, i
D20,suihsirantNegoAy 622640 by tiosslafiingl Cyvalentlmautifidatiensharearaditionally
introduced by reacting targeted amino acid residues with an organic derivatizing agent that is
capable of reacting with selected sides or terminal residues, or by harnessing mechanisms
of post-translational modifications that function in selected recombinant host cells. Certain
post-translational modifications are the result of the action of recombinant host cells on the
expressed polypeptide. Glutaminyl and asparaginyl residues are frequently post-
translationally deamidated to the corresponding glutamyl and aspartyl residues. Alternatively,

these residues are deaminated under mildly acidic conditions. Other post-translational



NogoA, human Ni G human Ni G D20, or human

NogoA 623-640. The term "coval ent nodification”
wo pkss2 nodi fi cations of a pol ypepti de accorBCTEP1003/013960

the present invention, e.g. of a specified sequence;

or a fragment thereof with apjorganic proteinaceous

or non-proteinaceous derivatizing agent, fusions to

het er ol ogous pol ypepti de sequences, and

nost -transl ational nodifications. Covalent nodified
mOOB‘&aW@pﬂplu@% hydroyg/lation of pradipe @nd iysines plopsphewlation of hydroxyl groups

of sﬂ‘gmﬁé%‘? o g Wl IJ\%I ﬁ%%ﬁ“‘%{llé}ﬁat%w@?%%gﬁ" o QB oMy Sine, arginine,

and bridiskisivlel qlrtglnscmmde gnt. Erﬁefghm Pmismarﬁructtael iahd Mudédujar
ProéMé?'{i%so W (F? q:rggméﬁ g‘er ) ‘r/g?ﬁ ﬁ{a%stgg &%m@ %g??é&% r@é\}aieﬁﬁodfﬁcatlons

gani ¢
e.g. irgdiste fngowptdielee teopriginga delspemudteacnmrdaig to diwd m-eeer;t imrention, e.g.

i [ t] [ . .
o LSS REDRP 5T a0 oBARheh LOATHE B0 3k ruppmoncresin,
and hberminal fusionCk hetémlogpussgnalawumqeenal nmodi fi cati ons
are the result of the action of reconbi nant host cells
on the expressed pol ypeptide. G utam nyl and
"Horaslogy awitmigspect 3o d metiveapalyfeptide end ltgffqmotscmal derivative is defined herein

as tlﬁﬁ ﬁe}gﬁyﬂ%bg ﬁgérjn%o%%@mﬁgaﬁees i t'nge Eg}% tfa% rsg ? J}ag a{enlgglétlcal with

aspar Fesi dues eF a1 ve
the reskludsieba aoreesﬂ)eawng aa’e@ polypeptide, |attey alignindl the sequences and

R e L e AR

consigetingayly sonservativesubstitutenarmd paytsif teg squjuesgeideytitpt Naither N- or C-

term%al E%tu égé?@ nc?rﬁ%é?l?ons%%a? 8% ﬁénsgﬁxégn% gucgngd er?)t?)??e//tlgerﬁ%legy. '

Meﬂmo@amdmempu&mqbrdgrsms dorrike sighmnertharenwell kesvre. g. T. E
Creighton, Proteins: Structure and Mol ecul ar

Properties, W H Freeman & Co., San Francisco, pp.
" Amif9-e61(€)1 88380 to a@maajrﬁlytocumdlhg iLe@aimintsacids, .9. ang imd.eimg D-amino

. fusion proteins co tldeac
acid bR Apie Ao ety e BF el SBa - Bhepd s teter
desigmationbei r am no aci d sequence variants, such as
i mmunoadhesins, and N-termnal fusions to
het er ol ogous si gnal sequences. "Honol ogy" with respect

The lt@rrﬂ'aﬁaﬂid Hed Bed;qqme@t/hlﬁt&lt'a@ﬁbrk temblenales atAlsotherdiffexéhdss in their
CS ned herein eglerc ﬁtage af g'no aciq. .
am"} %‘i‘ BEEReY ‘f‘msec%‘él??d?% &P ¥&‘EI§ g ECPHEINI AR B'6 RIESRNT dyention, e.g.
ofa ep?dﬁeddmaém. ?\uﬁm @rfld aemhbesammié; 6ita palypeptide according to the
ol.ypepti de ter i, gni n C
prosPt i Blb 50 g scsperied Seubder i FE . 0 Brhinch e Nogon
or hyreac BiG ohmord prgferatsyth MEJoA 628$4d e$lubfbytl.ﬁﬁbial variants are those that
conservative sub t|t tions 0 e.se
nave GURRAtE)® SRS FH0S Ry reravE ok i etart ATUEALT Repred in s placs
at thie rsaefetpo@msn Sah@bbléqb@otﬂe Rstdrding t@she mestt ﬂﬂ/ehﬁtﬁﬂbld; wf @6pecified
s _an ut rams
seaufpe THie SUPIRGAENT m iR SO HTISGS BE G08 ke Tyige gpgleoule
has B@MWS{IM’[@D cmhey RGy lbeam@ltiple Owldete 880 ofm@re &Ailo acids have been
subs’npu(feo\J in tﬁg same molecule Insertional variants are those with one or more amino
acids inserted immediately adjacent to an amino acid at a particular position in a polypeptide
according to the present invention, e.g. of a specified sequence. Immediately adjacent to an
amino acid means connected to either the a-carboxy or a-amino functional group of the

amino acid. Deletional variants are those with one or more amino acids in a polypeptide



acids. The am no acids are identified by either the
wel | known single-letter or three-letter
wale®ugsesi ons. The term "am no aci d sequence VBCT/BP1003/013960
refers to nolecules with sone differences in their
am no acid sequences as conp§{ed to a pol ypeptide
according to the present invention, e.g. of a
speci fied sequence. Amino acid sequence variants of a
pol ypeptide according to the present invention, e.g.
accqyfling ta repen inyeqish edl. ofs@ﬁpec'm@qunecsammo‘tqd Qudinarily,
r
celeRomua i T 9AEop 8fq R Ao IR LRI BBk of e
m0@¢%ﬁ have at | east one amino acid residue renmoved and
a different amno acid inserted in its place at the
sane position in a polypeptide according to the
A bipgling selecule it @Ment@ngname prodpess Y regombisgoiddiA techniques. In

viewld1qE, trhe;eét Ao Cuggnéga;.gé gneeﬁr’:ﬁﬁs?lﬁjggm%wcﬁlqu?st be

am no aci |nt stitut
constrsiedpplacerd undﬂrtappwoerlatmnﬁoltamu@ncamnd transieved ditd s suitable host
orga{ﬂ%\‘r?fd?%ﬁﬂ'e Shfpstituted in the same nol ecul e,
NSertional Variants are those with one or nore anino
acids inserted inmediately adjacent to an am no acid
pti de according
Ina $or el Irldh¥, uknShld Sicoldhdl BEVUBAT. L CFr o
(i) seél!}léhm@leculﬁﬁ@dmhrtg g sindieatomeain Binding Meleduteobtbe dnvestiors a single
co j r r..fa=amn
£ L BRI MBIEbAB ot 1ainferfiah ideor R A o fragments thereot of
vaﬁlaimﬁlﬁgmo culewt thainyentionearst nore amino acids in a

(iy P df‘:ﬂﬁ‘e M\Q %Qgééﬁészéﬁﬁe P%ﬁlﬁ?nzfgpﬁ'/eg)]rg’(ﬁggon oftd Binding

accor Ing t e present 1 nvent
spmlﬁcv@cpfél@@lm&'mi@n byeeeorelinarmaganari | y, del eti onal
variants will have one or two anmino acids deleted in a
particul ar region of the nolecule. A binding nolecule
The pfesenistatevad the ahisrugh et ma_ﬁhubeldnarywm@emm toayhthhige the DNA
molseBfER o Hvern ol Do oG08 AP & s gino eci
sequenpes eltibe biperphriabledregione and e BNAisetieercestoding for them. A method
' i lg .
for cSEENEARGS AR BARINTERER, 1P LR TplSUoL el R 209,400 and may be
brieflyleginunatized %d@lowsh@ lggn® eocadifeia yanabNAomaih ©f alnesoclonal antibody

of WSS speor 1€ Aafied BN/ I8 SRecEit fp Hogle Vs ana
hypawarl@hh rgglpnaatee@atgrnmed argiwecum segmertts enrositigsthe hgpergériable
region% ear% {%ﬁ%d%%'t N?\ giéﬁf%%ﬁb?éﬁ\ﬁ} ﬁlﬁ’@fgﬁlﬂg\%% Hﬁéiokg Sre fused
togetb\eowtcbsuitabl@tesuicﬂ;vmeitas@t thebjuectione. Tfe rekkciion/sitesinoay Iy generated
at thé %BB@P:%%S%@@ mutagenesis of the DNA molecule by standard procedures.
Double stranded synthetic CDR cassettes are prepared by DNA synthgsis according to the
sequences given CDR1-11C7, CDR2-11C7, CDR3-11C7, CDR1’-11C7, CDR2’-11C7 and
CDR3’-11C7 above. These cassettes are provided with sticky ends so that they can be
ligated at the junctions to the framework by standard protocol for achieving a DNA molecule

encoding an immunoglobulin variable domain.

Furthermore, it is not necessary to have access to the mRNA from a producing hybridoma
cell line in order to obtain a DNA construct coding for the monoclonal antibodies of the



The present state of the art is such that the skilled
man will be able to synthesize the DNA nvol ecul es of
W@ b@4fospeant i on gi ven the information provi ded PEr/EPI903/013960
i.e. the amno acid sequences of the hypervariable
regi ons and the DNA sequencei coding for them A
met hod for constructing a v firabl e domai n gene is for
exanpl e described in EP 239 400 and may be briefly
sunmmari zed as follows: A gene encoding a variable
invedboraiThus PCT applicationrVsld 98/7BBbgives @l indiauctores for the production of a

ifici i | . i he,.
rorR Rl < BB, DR O B T A i fion s o
the andedtide sBhiderwegithet gerencodi ng t he hypervari abl e
regions are renoved so that the DNA segnents encodi ng

the framework regions are fused together with
Thesuéthadb tempissisithe syndimesis dfessnahbérod ofigoreicieotides, Tedr amplification by

triction sjt.es be. er.at.ed he appropriate
the BERDrERY Dy ol Sy s S 3RRE HESEROF sedfird8D, "
standard procedures. Double stranded synthetic CDR
Expfq%g%%&tggt%é%%ow{aﬁ'@%se%d BiE PPOofs ’%tr 065s _Sei'n%(égi%é%lee%%ﬂn yR4light chain
conéidnt faoiRHre pablick, avaliRle.-Thus Gheered DNEDRIEcUld ofGhe dip@vtion is
ends._so that

pres) e e B e BhiabpRRUSEE-ERESeR Sl o
by sg_andard pr ot oco: Lolri ﬁc\t)i ﬁ/;glgeadDrrNQi Lml ecul e
codi an_i.mmun Iy :
DNATTeferulE sigoding Sinde e Antinddies (hay aisp Robrapared by stangi
methdAsAfdr reaamplepa® destiribgd MmO 88ptax9. cel | |ine in order to
obtain a DNA construct coding for the nonocl onal

ant i bodi es of the WD 2004/ 052932 PCT/ EP2003/ 013960
In a-phiticulay enbodiment bitthe RUENEQT thecmicombind® rA84rtsA36thegirvdistion of

full, igstructions far. the production. qf non nal
somgi st BH5Y WAt i PERloR oS o g peBigp PR MBhetructs ee
desomibietitbetow:nf ormati on as to the nucl eoti de sequence of

the gene. The nmethod conprises the synthesis of a

nunber of ol igonucl eotides, their anplification by
Thetfinst DRERconestinoiencades 4 heavy chpin o fraginienit theveof lahd coampiisex

) SIGHEEEITGD S9EmES LI BT P TR oo BRGTS PIAPRRRYHmEwork and

lypesiasinblepagitiss, said Hypbivardabje sagidrisadoneprisih (Ljits sequenee ®NA-CDR1-
n

B0 ERER ND: 8o FAREPER s e P MEP Fb it 107 (sea
001 7); DiANirsDpaatstbeing evithedtougnsinogding thedirst aatiho Boidiog the
R EhalEa B ERTRE T o B8 e Y et of typ varabie
dorhaidj avent of the invention, the recombi nant means for

o) P PetansRiind 2 e BLEhh CYRSarh PERSbRAOBRI Bereet Fligh starts wit
asodon 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).



descri bed bel ow. The first DNA construct encodes a
heavy chain or fragnent thereof and conprises a) a
wo poogos53932t whi ch encodes a vari abl e domai n coPEI/ER1003/013960
alternatively framework and hypervariable regions,
sai d hypervariabl e regi ons conpr|3|ng i n sequence
DNA- CDR1 - 11C7 (SEQ I D NO 1§), DNA- CDR2- 11 C7 ( SEQ
ID NO 16) and DNA-CDR3-11 C7 (SEQ ID NGO 17); this
first part starting with a codon encoding the first
Theawcowd BNAdoo$tridtencodesi alihe cainar fragmentethelienfiand ¢dmpgsrises

) GHfPa ERY B5otrEa BT Sl PanBitrae 2 Faafir LfaRanon and
ypestaiablepagibng rsafd lngeesatiablbeegiofhs sdmmisirgs iarsequsnce!DNA-CDR1-
PR RS iR R d v HaE2 186" Bfly 1) Bpfi3ivA Ela-1107
OEDID NY: tibe tﬂuaﬁtst pait Rariva Witlod codioh ewosingrthe filst AmiNo acid of the
BRI SR 508 8 dine S aRPn afeSal PTGt ags &3 op theyvariable
dxgnr]ian{)b%mitaﬂehﬁavy chai gharrgr e preferably the constant

5) BREGorR paik P08 S BALAAEY BTl Pea Gh RSP RGPIREY B Stats with a

€odod ePbbifing trRgirsitiminvidciticns the edrstms )Jart VOH20igAT &P ends with
%%%q?ﬁeﬁ%gg{ngéﬁ gggﬁ%mﬁ‘ocﬂ'c"f qué%mstqrﬁ gla& ?rggglent thereof followed

inpapon-sessegodanf i rst part which encodes a vari abl e
domai n conprising alternatively framework and
hypervari abl e regi ons; said hypervariabl e regions

Prefeeily, tis stgohd) paR gHesu:s t%ml\lo rtg)i a@ﬁg{aﬁﬁ@h’g&b%@m?’e

17 - '-11.C7 SE | D 1 and DNA 1
pref@?)oly(t%r%;tfé 1 hyinah k chap. part starting with a

codon encoding the first amno acid of the wvariable

omai n_an ndi n vvi a odonencodln e |l as
The $iTar Bre SR P nitict Aol BB Bt R yrith i focatea
upsteém of mg flﬁstlpbglﬁndﬁﬁmmerﬁdr?ﬂ% part gp@ldad@f péﬁti@lgmﬁiﬁtplrd part starting

tafts wwth a co ncodi the fir
with 50 TG00 Bire b e A ETRAG G § e st AR S0 Rine
leadengéptidet This gepméqf@ ré&fuired lfmebh;ﬁoh asthedMame b@cth@l hedt ordiism in
st ant art r fragnment t er eo

which RS 87 B steR el BRaMERY (HEOCHEIS PartoRisBeeforably,
the thhe Panr@sltmrﬂrﬁnm,t\ cohstruchen@des ]Eagé%]dee aptitle Hm/l’rfg an ammﬁ acid

prefer .the, cqQ art of, the [ e
seafénpe SUBHadEg i BReA < ieA O £oH AR et Qe Yoo g Jger
sequericbias @hoan in SBQAD NG: 210@&irish with the amino acid at position -19 and
ending with the amino acid at position —1). Also preferably, the third part of the second DNA
construct encodes a leader peptide having an amino acid sequence as shown in SEQ ID
NO: 23 (light chain, starting with the amino acid at position -18 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.



upstream of the first part and which encodes part of a

| eader peptide; this third part-starting wth the
w@owensmerodi ng the first amno acid and endi NRCTEP1903/013960

the last amno acid of the |eader peptide. This

peptide is required for secrelt ion of the chains by the

host organismin which they ére expressed and is

subsequently renoved by the host organism Preferably,

the third part of the first DNA construct encodes a
The|degited apiiiedy deaytevproducad inmiasll cHidurd or #egjtrenggenic animal. A suitable
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starting with the amno acid at position -18 and
Whemidtieregtibpdyhchiains havierio be poidiicad inppsélt ¢ulinrs, e DEAconstfucts must
. 8 C . .
e S B4 FABSHOS 800 34RRGRH UG HBNERARE Bl il comti
expression vectors, thedaliitergisiseibilitydreingprefefred. ki nd of pronot er

may be used, provided that it is adapted to the host

organi smin which the DNA constructs will be
Accondingdf, terigverition atsopreddésoan exfessiar vectdr ableplogsglicate ins

. | [ . it rdd, cul arl

rolGch5P Bl 45 A EUER o B8l e oL B AR RSl aove
desgjiped. WO 2004/ 052932 PCT/ EP2003/ 013960 -14 The

desired anti body may be produced in a cell culture or

in a transgenic animal. A suitable transgenic aninal
Eacheypreesiobvedtoreabnéainiog diDNA constuahid dineh tnarrtstherdsd intol acsuitable host

) . e . : et q .
ors 8 8B oD e B RALR=L I AT g vetors, oy
mayseefranstareed sepasitdy riiengné hpesd vesteppared! egge- tratsierred, this latter

[ udQ-.. pre f electin
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maramalismorl lindghisdattestbeingpréferrpd ddoegueferabdy, ded maomalien eell line is
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o iR EoRAGRELS! L HEH B Bl et BE BT R) BBl Aoco o
expressrpalt efrlogeneoysragibodnhesytonfight chhip. | att er possibility
bei ng preferred. Accordingly, the invention also
provi des an expression vector able to replicate in as
It is pisolpeafemed thabthechwishiorgatism eomitding @ faegewhiimbercaftppies e thatvectors
agt,. O fr. .abgv d ri bed. Each
por AR INENE ok 1y RN ERPRIANELF LS e BB T iy 3 Bty
amptiymgshe nureber oftcopizs swcerdingdo sastiardongthods Ampifieationheethods
usua[ﬂeyl‘p%?féés?éé}fog %gl\%érzqggf:ogEn%f%%%&?e?slis\faﬂc%s‘tg ratoertqg,os%i(} &istance being encoded
by the expression vector.

In another aspect of the invention, there is provided a process for producing a multi-chain
binding molecule of the invention, which comprises (i) culturing an organism which is
transformed with the first and second DNA constructs of the invention and (i) recovering an

active binding molecule of the invention from the culture.



may be transferred separately, i.e. one type of vector

per cell, or co- transferred, this latter possibility
wheings9sef erred. A suitable host organi sm mayP@EEPR2003/013960

bacterium a yeast or a mammalian cell line, this

latter being preferred. Mre preferably, the mammalian

cell line is of |ynphoid origi n e.g. a nyel oma,

hybri doma or a normal immortalized B-cell, but does
not express any endogeneous antibody heavy or |ight
Altetriatively, the heavyarsidight effains ey bageparaiehhiesovesedand seponstituted into
' J i ; .
an Y B P B4A8 RUTH G 2roEER el 981 i oun
the artji Exampidsreimhethgdmarerim palieulacprovided yEP 4201678 i igEP 25 023.

I to standard met hods.
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bei . . i
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actj y: afell - af -t he ] .0 r t

curP or BB PisBE thGnB 47 BhiugRgl &' fldafont hereor
Al obtairediivgl)y, the heavy and |ight chains may be
separately recovered and reconstituted into an active
bi ndi ng nol ecul e after in vitro refol ding.

In a Reglansaintern, iheme issti$mpiovided aweddesk fanvprodurcing dsingletghain or single
: t : 1N rii provided in EP
dom%(aﬁ;gé}ﬁ& rg?&fecﬁ%éﬁl%g@%@gh W eédéﬁﬂglrsgga process may
(i) al sdotwiog@niaegarfish whidh iatrangfosndd wish a @Nfa porsstnuahriespedtisely
tr TR ik . t . .
SRR el el &t BRI BBl B iy v
(i) t hegoowérirfg said trotecole! fram gheamdture(i i ) cul turing a second
organismwhich is transforned with a second DNA

construct of the invention and recovering said |ight
The dbhnding rooled¢ulegyoiethe inviesti@oéxhibiitoreryt geodcusrve repairradtivityi dsi ghown, for
exar['nﬁg,olmllié él%hhl%%e'llrﬂehlllit%ro?)@&vtﬂ%é%e?. bi ndi ng nol ecul e of
€ i nvention Tromthe avy chain or fragnent
thereof obtained in (i) and the Iight chain or

1. Gfarnﬁ%r%ﬂtnehﬁ%ro%(? rowﬁpés%ia?glg.\/g%&(i ). Inasimlar .
manner, there 15 al sO provided a process for producing
Neusteiutgydwthdam dissocigted gerebeltbogeanuldcelldi arg deterreimet @s akscribed

(Bl RUETIGR RS8P ) A 400 e o
decapéisied posinetay dayhectiiatparmd dissuglatediyirypsin treatmght Tooeaioe
fibroBIiagpéo'ﬂganqﬁﬁét?o%lf lthee c?eflls tapeepljeBI\é?e'?itc;n% bg‘&grial dishes. 75000 cells are then
cultured per well in 4—well Greiner tissue culture (Huber & Co AG,Rheinach, Basel) dishes
(well surface: 1 em2) in medium (Neurobasal with B27 serum replacement, Invitrogen).
Culture dishes are coated with poly-L-lysine (Sigma). Chaps extracted proteins from total
spinal cord homogenates of adult rats (Spillmann et al. (1998) J. Biol. Chem. 273: 19283-
19293) is coated at protein concentrations of 0.5 till 8 ug per well over night at 4°C and
washed. The binding molecules of the invention are then pre-incubated for 30 min on the
test substrate and removed before the cells are added. Cerebellar granule cells are added
and incubated for 24 hours. To stop the experiment, 2 ml of 4 % buffered formaldehyde is



(ii) recovering said nolecule fromthe culture. The
bi ndi ng nol ecul es of the invention exhibit very good
wmesnwes9epai r activity as shown, for exanpl e, PCTEP1963/013960

granul e cell neurite outgrowh nodel. 1. Ganule cell

neurite outgrowh assay (in yjitro) Neurite outgrowth

from di ssoci ated cerebel | ar'ﬁéanul e cells are

deternmi ned as described (N ederost et al. (1999)

J.Neurosci. 19: 8979-8989). Briefly, cerebella are
slowlyeatioled db fhearuliuedistpsst Guibdtep st thab atam@%;&m%aﬂabmsemﬂ:e for the

oronf}-BPREIAT oSl L ts Pod W 18R 1 o BB Grapun oo stained

with bieetlest iradrddr tohee. if :?IB’['h@@@IIS:IEﬂVIeS’Ie@rlmst(hemTlte visLislised dvithenti-GAP-

49) b b Sl oGl ¥ Ryl Sk ol M pnisp oy and tatera

edgefmfobawmvw(d}{lemltlmwbad)bjwtlf bn IZél&SGQi)Unsprroe EIL@@@&EMe Microscope. All the

neunt §d B5 81 eoplsed ik oresiapie pdania P ard phogrpps. The

respbideafoutgsputhalf tieogrdnblervel) aamites) iotioseuépendahisin the range of about

(Spillmann et al. 98) J. Biol, em. 273: 19283- .
0.1 13(85%}"[{3'?‘8*85}%96 @']@.ﬂo{ogwﬂc EQWGEﬁgP ad\sRP Brarglian yary pithin this
rang8).0g per well over night at 4C and washed. The

bi ndi ng nol ecul es of the invention are then

pre-incubated for 30 min on the test substrate and
Enharﬁ;@ﬁmﬂoh@‘lmteeoatbmmbi @er@maa@@adle &ﬂrretmlrioarpe@mewb e

ﬁg ncu g for 24 hours, %én

enVIQREIeBL R RBRYE PrODREISPTA D GG Es brIPHiRien s o nding
‘moledQeZfI A PBSRDA rbyTih=H124Pa/d0 E3) 8Qypicdl Hrefi®Wr Yherbsld@lizifg effect of

the culture dis, Cultures are then stained
the MolRenbiG7a 'Qf%é Eeiv ipdhe graule \N?Hr“&s‘%%f)‘éﬁhéaogéi 6t @yen below:
AssdpAP- 43 and with Hoechst for cell nuclei (Ganule cells
, are stained wth Hoechst in order to see if all the
rat myefin goaad at vl (neurNQ%‘tQﬁ Reydieldfeaicentags ant i - GAP-
no aflibody Three pictures are goaken randonjgy sat a defined
di st ance of the upper, lower and lateral edge of each
+Moygd 19Gui t h a 40x objectif &P a Zeiss APBIphot
11cTbE@LEsmeENCE M croscope. | the neurggtegs in a field
are ggunt ed on nunber - cod@g randomy arranged
Assayi#t ogr aphs. The response (outgrowth of the granule

rat R (ﬂ?@b‘@&%@%d'a? s depende ésrb%ff.@ndrpﬂem&gtécg about

tal n per we e speci
no amiiodyi ti es of a given pré&aration var1300\f%th| nthis
+molidh . Enhancenent of nelq;réte outgr%\@@ of cerebell ar
granul e cell in the non-pefmissive envi ronrrent of the

11CaBo¥pg/priepar ed spinal cord extract byl5prei ncubati on
UL h bi nding . nol ecul g, 0of the inv ,oNn may be
110%\‘6%@/@%& E.g. a typical profile forq?hejgneut ralizing
11CeVBaagymbf the nouse 11 @6-19GL antiligdysin the
granul e cell neurite outgrowth nodel is given bel ow

The neutralizing activity of the molecules of the invention may also be estimated by
measuring the regenerative sprouting and neurite outgrowth in the in vivo spinal cord injury

model as follows:

2. Spinal cord injury model (in vivo)
Adult Lewis rats are injured microsurgically by transecting the dorsal half of the spinal cord
bilaterally at the level of the 8" thoracic vertebra. Laminectomy, anesthesia and surgery are



Assay 1: rat nyelin coated at 1 g per well Neurites
per field Percentage no antibody 80,5 100 % +nouse
WO 8488932 108 % 11 C7 250 g/ ml 160 199% AssayPQI/EPHEDN3/013960

nyelin (prep. 2) coated at 8 ug per well Neu rites per
field Percentage no anti boc_ié 20 100% +nouse 1gG 17, 3
86,5 % 11 C7 250 g/nil 31 15 % 11 C7 759/ M 26 130%

11 C7 7,5 g/ mL 26 130% The neutralizing activity of

the nol ecul es of the invention may al so be estinmated

desgripedrip §snelkapd $rhwebdldag (Bui-4 dlesiresiitt htptand 1 iduConieols or
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2ml Aret (AMes Carpotietionu PglerAltoh pemp(prop ahioss) 32 Hybridoma grafted animals:

. ) . ) ' _ b
e e
tranptardinhgprivsicacuithed’s blifeled fonmedintlidalayaaBeripjry. edPimp amioials:
indi] BE e PR 58T Dl RN BB 16 o o2
pumpe delivesing dof pldxinfagihaflatech! eenitnad &r 2oweeksaPumps atd ingplanted at the

. b i.oml - tricul lLla linked t
time R TR BB Goohor LB s R B 1 0r por at on,

Pal o Al'to) -punp (punp animals). - Hybridoma gragted

' N ; [ d f -1 ays .. ..

e RR e S EBlsR ThGmaR B SEPRE B ool fpgsraflfy imiecting the
antqoegrades tracenkidtin deddran Bféreg DA intathencattexdhyte sifid epposite to the
oy g BLASs 03048 PSRRI 15 3} oo iz
usinfididreidobertzir® (DAB) as reps.ibdiehte\eardesgriidin Brdsantié et 412000
J'N‘%@%S%{'?khégﬁ'éé@ée for 2 weeks. Punps are inplanted at

“spinal cord lesion, and rats are
sacrificed 2 weeks |ater. Neuroanatom cal tracing: The

Eva{ir/ﬁejttlgé to?%lgat %cha?@éuﬁsg tl'tvviocnqgiﬁclxgl]sacl)f etvgﬁj%giorll a§1ret ursae%?ad sg%i-quantitative
and a quantitative one. Semi-quantitative estimation of intensity of sprouting and
regeneration: Complete sagittal section series of number-coded, randomly mixed animals
are evaluated for the presence and density of regenerating sprouts rostral to the lesion using
the following definitions: regenerative sprouts are fibers emanating from the transected CST;
they are long, irregular in their course, much less branched than the normal grey matter
collaterals, and they growth towards and ventrally or laterally around the lesion.
Regenerative sprouts often end in a growth cone which can be small and bulbouse or large
and branched. Density of sprouting is rated on a scale of 0 — 3 for each animal. — Long
distance regeneration: fibers that can be followed through the lesion into the caudai spinal
cord are considered long-distance regenerating fibers. Their maximal distance from the
lesion site can be measured, but is often a minimal distance as some unlesioned fibers from
the small ventral funiculus CST are often present; their branches mix with those of
regenerating axons and make distinction difficult.

Fiber counts (quantitative assay): A line positioned at -0.5 mm rostral to the end of the
transected CST is posed on alternating sections of the grey matter, and all intersections with



anterograde tracer biotin dextran am ne (BDA) into the
cortex of the side opposite to the punp or the graft.
w@BDA4i052987 ansported.to the spinal cord w thin BOI/EPDE3/013960
days and visualized wusing diam nobenzidine (DAB) as a
substrate as described in Brgéam e et al., (2000
J. Neurosci. 20: 8061-8068) al utation of anatomni cal
results: Two nethods of evaluation are used: a
sem -quantitative and a quantltatlve one.
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CST are often present; their branches mx with those

of regenerating axons and nmake distinction difficult.
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In pell(rﬂgﬁlfgr !the bnq né Irnto ecufes o?the m\J/entron are useful for axonal regeneration and
improved sprouting after nerve fiber damage. Thus the molecules of the invention have a
wide utility in particular for human subjects. For example the binding molecule of the
invention are useful in the treatment of various diseases of the peripheral (PNS) and central
(CNS) nervous system, i.e. more particularly in neurodegenerative diseases such as
Alzheimer disease, Parkinson disease, Amyotrophic lateral sclerosis (ALS), Lewy like
pathologies or other dementia in general, diseases following cranial, cerebral or spinal
trauma, stroke or a demyeliating disease. Such demyelinating diseases include, but are not



being treated with the binding nol ecul es of the

invention or with punps delivering the binding
worioeosdoes of the invention may show an enhancRCI/EP2003/013960

sprouting at the lesion site and regeneration of

damaged axons neurite outgrg1 h of danmaged neurites.

Therefore the invention also provides (i) the use of

the binding nol ecul es of the invention in the nerve

repair of a mammalian nervous system in particular
limited taa mnyitiple @dsrcsbssmn@pt(asuc)deanwbnmw eficepbplamyelitiy, multifocal
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tlssuesgaraﬁs in the treatnment of various di seases of the
peripheral (PNS) and central (CNS) nervous system
i.e. nore particularly in neurodegenerative di seases

In additidn, éwe BiAbing dMaolenuledi o dasieyer®anlareaseiuldosthaseatment of
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di sease. In one exanple, adm nistration of the
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The Bindotg Moletdés ofvthe nvenjamr oandre rrovidethaloBe,adt ire ébrhisination, 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 factors such as NGF,
BDNF or other drugs for neurodegenerative diseases such as Exelon™ or Levodopa. As
used herein, two agents are said to be administered in combination when the two agents are



could include ol factory ensheathing cells and stem

cells of different |ineages of fetal nerve or tissue
w@e@hns2931 n addi ti on, the Binding Ml ecul es of PCTIEP2003/013960

invention are useful for the treatnent of
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pheninoie Sroncus RBRes” ragecgEr et HokoRge o e t
ethd&ﬁkiﬁﬁt!mﬁjd m}&g@ﬁﬁimi@lz.ﬁ IfcRERSvaprof s medherTidip gcid degvates” as

vodopa. use erejn, twy agents. are sald to be .
useq @il B bitS BGHBT ek el A oSt au; Breat g py cgoplorice
mon%ﬁ%émgrlﬁl’@ﬂiﬁ&ﬂ@@&égﬂ Eahér ami%gnil_éﬂidﬂ' dihgég%rsejléed herein includes,

sinmul.taneoysly or. are adm ni stered j nde ently in a
but B QAR vttt e PR S e G R e e

time. For the treatnent of psychiatric conditions, in

artjcular. schi zophreni a or depression, the. Bindin
The RRacouigRa LSOOG, a7 e HsEn i uescbiotis B TRt
halopendul aad flophdnazipar ti cular with other agents sel ected
fromthe group consisting of (a) anti-epileptic drugs

sel ected from barbiturates and derivatives thereof,

The hefz@dipicat phtipegchoties e ret thefin Rystagtatitsril, risperidone, olanzapine,
succinjmdes, valproic acid and other fatty acid
quelpRig, ZPERSaRE ABAREPPIAZ] - epi | eptic drugs, (b)

conventional antipsychotics, (c) atypical
ntipsychotics and (d) antid nts

/ essa e . .
The?erm an}?gepressants as used herein mc%)ées, ut is not limited to selective serotonin
reuptake inhibitors (SSRI’s), or selective serotonin and norepinephrine reuptake inhibitors
(SNRI-s). An SSRI’s suitable for the present invention can be selected from fluoxetine,

fuvoxamine, sertraline, paroxetine, citalopram and escitalopram.

The structure of the active ingredients identified by code nos., generic or trade names may
be taken from the actual edition of the standard compendium “The Merck Index” or from



The term "barbiturates and derivatives thereof" as
used herein includes, but is not limted to
weh@aokasbi t al and prim don. The term "benzodi BZEPPI93 113960
as used herein includes, but is not Ilimted to
cl onazepam di azepam and | orﬁ%epam The term
"car boxam des" as used hereifi' "includes, but is not
limted to carbanmazepi ne, oxcarbazepi ne and
10- hydr oxy- 10, 11 di hydrocar bamazepi ne. The term
databhyek etgiPashtsamtarsainbbiead. AMBWY bddl @sblidations) sTheotorresponding

con G e R B g 0, 4G HELRERE i

enalzlad tavidenkify thetkstivd Ingredients ‘and,| hased onaditese rafederwiebdikewise enabled

f at Ci jvVa " as.. ed herein,incl S ut, |
to miB bRy i eBL Y e Bt el i b RPel RS s Rierk Tost
modeisgibotbhih eitroded imeivohydr at e and vi grabatrine. The term
"other anti-epileptic drugs"” as used herein includes,
but is not limted to |levetiracetam |anotrigine,
For thebadieations nemtiofiez dtava) he appeopriateidsagawilhbf enase, vary depending
ant i psychotjcs" .as _use erei.n .includes, but,is t
uporfi T SRS e Bartf et BERCR 5 I IBRENES e SifbiovBa e moce of
admirddtyegdioe ahd #e ngignecndtsevstity @ thesmadiion eeing telattide Thé Binding
clozari,l .. risperidone, olanzapin uet i api ne,
Molezquga%sg iﬂzfolméerﬁﬁa are F%’f\fﬁpl&g@Y gé‘rgwés?%rgp ﬁy pumpg or irfjected as
therdgntticsl apthe $esioried sita,se. g stady ban bé adimintdterdd slirebilytinfosthe QNS
oo limted t el ecti.ve .serqtonjn .  reu ke inhibitors
intrapteiql o Infe 8 spie i FesBeely 59 bt RGN 65 epi nephr | no
reuptake inhibitors (SNRI-s). An SSRI's suitable for
the present inventi.gn can be selected fromfl uoxeti.ne
Pham?ﬁ?@ﬁ?ﬁﬁ ﬁ%’,“p%%?%sacif?‘hee',“" o8, e magy 81”6%4 I oG ¥ tional manner.
E.g.esaintmisiipn antording ts thelintantion ebmplising tia ieleculgs ettihe iv@ntion is
identified by code S.,.-generigc or trade.nanges .y .
pref B0 et BivcPRi el B et ot BeBR s §5Sthved i a
suitabtenpuedus cariieh dodaaipld stebe'waner fbr ibjaciéh 2064410 bafeizd
[.EP2003/ 013960 -21 databases, e.g. Patents

P
phyql ?%Pﬂﬁ? Bhal (e.g. IMs World Publications). The
corresponding content thereof is hereby incorporated

by. r ef er ence.. erson skilled.in the art. . s.full
To s st B ekl s o aonthe bP ing TetiPEARL Stihd inBhtdand
optim’ra(l]lly hsseorfdre]drag ﬁnl@aaﬁ:jnd thkewiest_e)f Zl?iﬁibin_ﬁ'm\g M@)ecrm&uﬁd falsé lnvention, may
and test t rmgceuti cal .i.ndications an roperties
be pRfiagied sapra el e Congeen bt Prabae"
condenditanhadrhinidtraiddn. Qpsionad ztcankbdlug leandidaibh ereypovidpd abdw.
dosage will, of course, vary depending upon, for
exanpl e, the particular nolecule of the invention to
The bgneagistioyftstt of feombisletiaf of the bindingtmeitcuies airtbe invention and growth

ST e b i Sy OV 80 BRI 5% Sk cesrpee

aboveonveni ently adm ni stered by punps or injected as

Brief description of the drawing
Figure 1: Sequence Comparison: Sequence comparison of the NiG from different species,
showing the immunogenic peptide sequence for the 11C7 mAb.

The invention will be more fully understood by reference to the following examples. They
should not, however, be construed as limiting the scope of the invention.



therapeutics at the lesioned site, e.g. they can be
adm nistered directly into the CNS intracranially or
WO p0a/053982 spi ne intrathecally to the | esi oned BCT/8P2003/013960

Phar maceuti cal conpositions of the invention may be

manuf actured in conventional nmanner. E.g. a

conposition according to t hé Privent i on conprising the

nol ecul es of the invention is preferably provided in

| yophilized form For inmrediate administration it is

di ssolved in a suitable agueous carrier, for exanple

i g Sftdpies 8 bt ar8in, Srdiep KE CEl o

conposi tions, the binding nolecules of the invention

ookl ABonY ofaREEBR PreBeRPERTT il MelgsER acBbraing to the

pregeat kagetibnsepgriaingltiye wartdhbilepdrhef tha fightabalna(SEEY ID MOt B) and the
dnstructions for, m xj r.~cQncom t ant
"a”ﬁtﬂﬁipﬁf‘éﬂ“& G c'@il?i)(%ﬁgllBg\é%tﬁd drug candidates are

provi ded above. The synergistic effect of a
Th golgéoi.nati on .otf t he bi ndi ng nol ecul es of the invention
SARPWIDARPVigtaP TR Usefh as NGF may be denonstrated in
ELISAVO leyizyrhe liskeidnammuborsdrivant assaynodel descri bed above.
i ef .descriptio f.t drawi ng Figure 1: Sequence
FA(g)rrpalﬂPgrgﬁ?er%&ﬁ?gY?g%d Egﬁﬁ%{ﬁ'gson of the NiG from
FITAi f f eflaoteseqhe Sodsocyasdtewi ng t he i nmunogeni ¢ pepti de
equence for.the 11 C7 mAb. The invention will be nore
FB$u| I y%ﬁiﬂ@%'ﬂ%&&”ﬁ? reference to the foll ow ng
HCMY anpheman theynegaloliliglproaioterhowever, be construed as
| GI imti n’%ﬁt hqei ti;gioDetOf éhe i nvention. WO 2004/ 052932
99 pcT/ EFDOYRPHIEEBEOYPE S I n the fol | owi ng exanpl es al |
MAl enpehadnetiesalantbody degree  Cel sius (C). The nonocl onal

nti bo f attention.in the Exanples is a Binding
PB IecBﬁéSpg’@EegPﬂFeﬁ%d ?%'nﬁhe present invention
PCR onpr psiyngrddeehdmrieattion part of the light chain (SEQ
ID NGO 3) and the variable part of the heavy chain
(SEQ ID NO 2). The followi ng abbreviations are used:
ELI SA enzyne |inked i mmuno-sorbant assay FACS
fluorescence activated cell sorting . FITC
fl uorescein isothiocyanate FBS foetal bovine serum
HCW human cyt onegal ovi rus pronoter



I gG i mmunogl obul in i sotype G MAb nonocl onal anti body
PBS phosphat e-buffered saline PCR polynerase chain
w0 e@enss2 WO 2004/ 052932 PCT/ EP2003/ 013960 - 2BCTEEP2UDS/€13960
1. NGD20 (SEQID NO 24) is one of the neurite
outgrow h inhibitory fragrrents of NogoA Met hods: a)
Rat Nogo- A deletion libraryr 286l etion constructs are
made using internal restriction sites, by
Exonucl easel | | / Mung Bean Nucl ease treatnent and by PCR

Examplé 1t HiG-R29(SECSIDNOf 24) ismnenafrthe apurite ouigeowth imbilbitsty
as |niﬂ¥\g{%0/ 1235): rat Nogo-A (aa 1-1163; DNA as shown

fraginents ated to the ami no acids of rat NogoA (SEQ
ID NO 26), e.g. as 1-1163 neans that the cDNA
construct encodes for polypeptide which starts at the

Methefisio aci ds and ends at amino acid 1163 of the rat

a) FRRNKBERL d@&l@?ﬂ%%l&fo WQP%:’[T\I_EQJ mh&Y 9? ﬁa iﬁ@m&r rlazl%ctlon sites,

976-"1163 g&-@ term na
by Expgudass)ll /Mugg BRag kea(sgaeami ausBy PCRrwiith rat Nogo- A -specific

prlrrfé%r 0|2\'P£(No 8- ( rﬁgpaﬁég %@%/31 f@gé %ﬁ\]c@o(ﬁﬁ?s%g %;8% 'DNAGSs shown

hereafsten relgted idthe Mmrn@acids of llai BogeA 6EQ D NO:2S), mma\bg @63 means

that(ﬂZé;rilzﬁggééfﬁ}cF g?édﬁea%og@%ptﬁ%wgélg&an% %{i ’cl‘i%llI %h Bé a{:|d1 and ends at

amnlorgc'd 12830 ﬂwaﬁatmmyprenthﬁ%emacmwogqﬁét raNNCg OB (gad-172 + 976-

1 16§)?/ﬁatg\go§bao E'S‘SLPCN;S B“?’rpgrtéﬁﬂ%é 5%%59)76 {21%@ glégl)\lo&leé %% 1019-1083),

rat GETNogo@8:aa 19264091, @46“@-&96&1 -P&q), it Bi(017Jarat NiR-D1 (aa 1-

31)%%@%% (ad 817D Gl b?a(agq 2%%%175?%#\#@ Rhgds Eaaaa762 1163),

rat Nig4a2 40%-97ParatNiiG-DiL (ral Z4- 9Q9)4xatgmG+D219aa A0865)r rat NiG-D3 (aa 172-

723)‘\"ré%|\5?§%4 (a%s 7%;67‘4%%? g{@ hb'?;z‘%%? Pﬁ%) %iﬂ %%6 (AP763-975), rat NiG- -

D7 (28374285 + 2% 974) GaDNiS-D8dag 838-B68), ratNiG-D9 (3alR2-250a+ 646-974),

rat I\ﬁé“DV(%@a 29@%79% %%Dg ?ga%%(ig g%) rat Nﬁ(?b@é%)gﬁg 8&@? rat NiG-D13

(aa bz B35t NiGD 1K (@ 24260 s satdNiG- [7’25396& 74190 <4287 Qaeat NiG-D16

(aa Zﬂfﬁ &ig)g rg% 'P%%ééégbi %%ﬁ%}lgb“ggg @%gt %ﬁg@#@g 174-190 +

263-839), YQS\IIG W‘e& aN|7©3E®§ ),(rabNis%#R26 &) 544-A25), fit Bi®B21((aa 812-918),

rat hﬁ@bﬁ%'ssr%g%ﬁm %%Dé%g‘ia 0@@) a:t Vi P@ﬁ?ﬁ%&%é@a rat NiG-D25 |

(aa @BB7ZA) 5t NiG-R26 (ag G446 RE)a rat NG R 7 (\aedisﬁfaém rat NiG-D28 (aa 614-
ees )\ PR TsTaE e4§§z§%{ﬂrj.g; by &%@?‘?5‘3 PRIA-8A% éaé\'!sﬁx-'es%) rat
NiG-D32 (aa 581-613), rat NiG- D33 (aa 614-648), rat NiG- D34 (aa 648-685), rat NiG-D35
(aa 260-556), rat NiG-D36 (aa 260-415). NiR-G and NiR-a are derived from Nogo-A-pET28 -
by restriction enzyme digestions. NiG is derived from NiR-G by restriction digestion and
MungBean Nuclease treatment. NiG-D1, -D3, -D4, -D5, -D7, -D8, -D9, -D10 derived from
NiG-pET28 by restriction enzyme digestions. NiG-D15, -D16, -D17, -D18 derived from NiG-
PET28 by Exonuclease Il digestion. NiR-b, NiR-D1, -D2, -D3 derived by PCR with NiR-a-
PET28 as a template. NiG-D2, -D6, -D11, -D12, -D13, -D14, -D19, -D20, -D21, -D22, -D23, -
D24, -D25, -D26, -D27, -D28, -D29, -D30, -D31, -D32, -D33, -D34, -D35, -D36 derived by
PCR using NiG-pET28 as a template. All constructs subcloned into pET28. pET28 used for
all the constructs mentioned aboved. pGEX-6P used for GST-Nogo66 and pET26 for

periplasmic expression of rat NiG. Human GST-Nogo-66 (aa 1055-1120 of human Nogo-A)



MungBean Nucl ease treatnent. NG D1, -D3, -D4, -D5,
-D7, -D8, -D9, -D10 derived from N G pET28 by
WO e®@052981 on enzyme di gestions. N G D15, - D16, PEDLF2003/013960
-D18 derived fromN G pET28 by Exonucl ease 111
digestion. NNR-b, N R-D1, - -D3 derived by PCRwth
Ni R-a- pET28 as a tenplate. NG D2, -D6, -D11, -D12,
-D13, -D14, -D19, -D20, -D21, -D22, -D23, - D24, -D25,
-D26, -D27, -D28, -D29, -D30, -D31, -D32, -D33, -D34,
is clomghby PEBendumareogsA DNBRSES) WyNQi ¢ & 28nplateaDeletion constructs

e LRI m TSRS BT RO D ORI Bl o
andp&d gt N@f_r?totﬁipvalgg@)66_l1and GTFNege-66 copespqridasmihe GST-nogg protein
A . . - 66 1055- 11
pubfshel S’ﬁ?gg'ﬁ%@%_%%[@@}ﬁ%ﬁ%@%@?ﬁ%ﬁ‘goog? 013980 - 24
EELVEIK S RAL Gy V IRER Kdak RiALN(SEQNBYNA: BRYCOMSERDMdS thithe l4l)ma|$ peptide 4
(HuﬁEﬁrggﬂi ecf %‘%\%} %1%2/&%8 %%&E’(ﬁé%n?&;rggbﬁ o ¢l ned omam
Gr@ldBth@fﬁl 260M)). piee2s8thelegbos rat Neptitsegs. a Hugiamnlsmatch C->8 (see
T
oS0y ME5RE0, S BRAPEFY, 800 SRR 51y o
PSSPENSSRE PzSSFEEEPS/@E@NSNQEHBW Wl RRit peSER 4 BaNbedt7produced and
APLESEORRAR S S BT RALS 0840 SE TSR s an
purifigschey- B edimheGeneticairmdPre et al ., 2000)). The
ort hol ogous rat peptide has a single msmatch C>S

(see peptide 4 sequence in GandPre et al., 2000,
b) Genenatiyn oSympareNogo-PraxpBssionicohstped {pK7-hNogo-A): A human cDNA
I .

eSO o R e SR o o e v
stanpaidmpioaurady ﬁt&gnmmﬁffﬁmm@gc( SER bﬁpg?d 1) PCR from human whole

. j i fii netics . .
e AORRTELSR P BT FhEA B SRRt ELe RO bEfed o pllcccrp
digegtertidnd feaiajed, Ay uséd he rereemiDiArobies iractly. AcIOSbY XabB8mahfragment is

) n i th,dupl i
useq A5 o, InSs oS ST Wi PATRR DAL ot s bR oaT Taa
ATT@T@ﬁ?Aﬁo@T}CE &r(SEQﬂ@l NOi 29) dogl GFERA-3RG MNGBTIGEMIGE ACT GAG
Shig ard protqcol and
CTC?E sequen1 Py el (%tr%gg@ n? é@ Fggg g?es argi' iagfzfg&ugﬁlaned and
sequesot eerdidmedy Taisitdinagsfu dangimiurgam Noge-sﬁ N avesapping clones are
; .88 S 5 probe, the 3
asseé%@%gu%@éﬁﬁﬁp? ga E{nc ioh si n%ye i %}f?‘riw%&ogo-?ﬁ&u% and
sub@ﬂ?dWBlL@Eﬁrim’ﬁA@aﬁlﬁ@ RbsﬁngeSE@ dbERiNGRKZOANagEA, the full length
C . CT AT CTG, G- 3/
Rl B AT R SR i S
subcl oned and sequence confirned. To obtain a full
rl ap I,n
c) Géﬁé}gﬁﬁﬁ ‘i}zﬁﬂ%’ﬂg&g ﬁ/(g %%res%gg g.? &JF?{Q?% ?{?\lé(?{ fgr zﬁcterla/
produgtionhy inbéiG ogading @H@dagnmrmmcbubcloned into BamHI/Xhol of pET28a
(Novagen), after PCR amplification of the respective coding region from Pbsnogoa, in frame
with the N-terminal His- and T7-tag for bacterial expression, using primer sets: forward 5'-
GTC GCG GAT CCA TGG AGA CCC TTT TTG CTC TTC-3' (SEQ ID NO: 31); reverse 5'-
GTT CTC GAG TTA TGA AGT TTT ACT CAG-3' (SEQ ID NO: 32). The final plasmid is
termed pET28a-hNiG. hNiG was then expressed in E.coli BL21 pRP by induction with 1 mM
Isopropyl-beta-D-thiogalactopyranoside (IPGT).



subcl oned into Bluescript vector, naned Pbsnogoa. To
obt ai n pRK7-hNogo-A, the full Iength cDNA was
WO p®ens®a2 i nt o t he eukaryotic expressi on vect oPCPRR2063/013960
by directional cloning. c) Generation of human N G
(hNi G expression plasmds (pET28a-hNi G for bacterial
production: A hN G encodi ng fragnment is subcl oned
into BanHl/ Xhol of pET28a (Novagen), after PCR
anplification of the respective coding region from
d) Gensrdigo £f mayse NiGeexond (MNiChexawd) exprieasipn plasmidaiitie region encoding

o 488 b0 n B A g e

CGERIQCAT SHeA ITITTI\@‘\A:QQA GGA 6s3 (6EQ IBINOGIZ); GASSEBAGTT TCT

CGK%"T G A 3HedP 4) and Bbeldrl@linto the
| asm ternmed pET2 ﬁ

Bar@bﬂﬁﬂé& g@dlngrsnas obpETHIR I he Rrvaltn}asnmd uomtmmt il rtaknebl pBW28a-mNiG-
eXobgopropyl -bet a- D-t hi ogal act opyranosi de (1PGTI). WO
)04/ 052932 PCT/ EP2003/ 013960 -25 d) Generation of
mouse N G exon3 (mMNi G exon3) expression plasmd: The

COREALERORBEAIT By TS MR AR L B BBY0 o con

are ATICheSSPACERdTaT oI@NWﬂMw@@veﬂap(p&rmragmm c@8&Ying the 5’ and the

3r %@%%stt%e E%\I%k -Ja—g‘tl) dﬂegj@r ﬁgi[ dgﬁ -spga nﬁ% gnd a proof-

readihg anzyges iThe prioferpaEBsigned esing mraa krpivasanmencmsﬁ thettiman NiG

cDI%S? H@M&Eﬁgﬁaf tng a@gg,q?; gilzlp,g}snegre%f nmonkey N G

'S iSO en nonkey brain tissue
TCW@D&&C%@G%Q%&(%@ l&N@gS@)ramngo dT primer.

ANTRRTUELIAAPR CFaTLRTERs (B AT NO ! B p HAmeRE 5%

GG§A@AAAGAT§'§€6' TMTGAAA%JBS(S@QJII DaN@r 8ofand @ad ing enz y me.

CAG R@G uman ﬁp@ﬁ%@%@%% §§*< 3 %@r%gﬁt% are then .

subCIora@immtht h@crpftragmerﬁ aareasm md@ A 8EeqAdnced. The full

ndREAR Norfida 818 e P PN R 4569 o

restﬂiﬁmwmecTQﬁéﬁTanmA%e@ agabEQ I D NO 37) and 5' -
AGCAGGGECCAAGCCAATGTAGG 3" (SEQ ID NO 38). The two
fragnments are then subcloned and for each fragnent at

e) Presiustiomofi racepeinaeiriiogoNih psoteins end tlmj‘éogreel -delEtion fibialy as defined

abol/éa'gf%alﬁagtgh'é Né o—.g-sb%g%ﬁ ﬂbngy}/ gé% ?@@d ||nt ﬁ:F\I)‘lC?) & 0 Ll?)Eeins are

mers menti ve an esu
eﬂr@ﬁ@fh@l@h%bu repERieshe@icatigaimsoneatién bdffiert (20 mNbﬂ' ris, 50 mM NaH,POQ,,

100{%%%@@&82@?& @"gg rﬁg%ﬂ E{/s%siyr%gdb} Q qutNo s%?on wqﬁ B- l!’er (Pierce) or

with 8 M urea. NiG expressed with pelB-leader is obtained from the periplasmic space

according to the Novagen protocol for periplasmic protein purification. Supernatants of
pET28-constructs are purified using the Co™-Talon™ Metal Affinity Resin (Clontech) in a
batch procedure. 8 M urea and B-Per™ solubilised lysates are brought to non-denaturing
conditions by increasingly substituting the buffer with sonication buffer during the resin-batch
procedure. Proteins are eluted with 250 mM imidazole in sonication buffer on a gravity
column (BioRad). NiG proteins are further purified by gel filtration on Superdex 200 HilLoad
16/60. Supernatants of pGEX-6P constructs are purified with G-sepharose column in a batch
procedure according to manufacturer indications (Amersham Pharmacia). Cleavage of GST-
Nogo-66 is done by incubating solubilised GST-Nogo-66 with PreScission protease and



above: The bacterial Nogo-A-deletion library is

expressed in Escherichia coli. Proteins are extracted
w@paohes298y repeated sonication in sonication bRET/EP2002013960

mM Tris, 50 mM NaH2PO4, 100 mM NaCl, pH 8.0) with

0.75 ng/n Lysozyne, by solubglisation with B-PerTM

(Pierce) or with 8 Murea. NI'G expressed with

pel B-1eader is obtained fromthe periplasmc space

according to the Novagen protocol for periplasmc
subssaers P lfaprriiication.dael e@?ﬁéﬁ'ﬁﬁ@raﬁtp@rf@fmed by preparative SDS-PAGE of

IMAGI\Q/E)t'Dglﬁe&A Pibl‘émtﬁgrx? lglglbﬁ aRY bl(l;lﬁblg g/hs’l Bidtthd @IEC@’ E'D’te}gé:ﬁ gB%M Tris, pH

7.4, 30R/mM NaCh {2 B-(whn ﬂWb%?r iopil 1hr @éasm ygﬂear@lsfom\reeobmoa@hof reversed
eIecfr@dé‘?élaﬁ'lﬁJ&aP%télﬂ Q:on?é?ﬁ@h&ﬁ %h%ét@@ragﬁy? EU@# prgtems are

supstituting the soni ca
detefrriged aiging-Rigice P oopiaseie diiaie anpESPeansiandard @rcueuedpmemn

cono%ﬁgaﬁMs' dﬂd@?élgle% dr&t&ﬁ@%‘r& aldrdled BE% ur?rﬂﬂal?d ﬂ{e%%ﬁ)}% sblver -stained

roteins are

99|SQMI9”T' QR rdamua@ Mle ﬁoﬁm@? Béi(g&i()@\ napiskmn\snnmsmr stain for ;?]olypeptldes
0 aﬁlff@g I
n p@&eéﬁg%?gﬁ c ollinu ma b at c%mj%@ ?gkaé cor%‘drl%{ltgjgi ‘to

manuf act urer indications (Arrersham Phar maci a) .

f) Prgjt?&l\éﬁ%? r&onBREnt NB%&% gé%hénig %5‘ @g@y cdiReN g"ﬂ é [9 fra%ment  fesulting

sol ubi I'i sed GST- I SSI on eas

fron\m)%@idﬁlogtglggstmtemwmmegwm G, ma:l@msletqw@eﬂm&presswn
roo Bk Bl SRR AT Iy Bl oo ol

reSURwdnm"@lauw@nlammemr@ram NG Stabla NR-G BHO &0 links are
e 78 P, M, bl e
over@d}llarNTA eslurpy ( @I@am Acﬁ,r%et Satitizentesnd)fRat NiG-D20 and Nogo-66 are
oo TTABG S8 UL T AR M 5L T et
NiG-PROAE] that wamessnetedintotie qmltux@edu_pefnataeﬂ $Iabib€pN1lG DR0eAP and -
oo T A BT LS 8 (A3 ot o e

adapslm:htpl serwre-fsiel mednumt(@ib@o)‘ eondftiohy aﬁ@brcdﬁﬁn d dell-line chamber (lntegra).
110: 201- 207 th

h
N T WG S e M G
asseﬁma:tgmedﬂ&nbe‘d élb@\/l@@bl(ﬁlandga'ﬁllm Liegef P Qﬂ%ﬂ)mtrhé RA %éﬁoﬂ@ cell

suﬁaﬁéﬁ% l&ﬁr%g}g t?ﬁ{%ut?,lgg 5@5%2%;@?@@ 9@?11 g‘éect ors

(InV|trogen C}onlngen The hbtherlands) Transfection
in intracellular,

9 ST BN A Gt B shiRafifn adrs HiebTeplERanteRyS Grepbded as

deschlne‘de;srealbasly $sSpiknaretAN BanddoN GF, rﬂottaﬁ,w R, Kdily FtSé?ﬁ)\%IB)ME (1998)
NLR-G.fro ate is purlfled over

||
ont{RE 0N i e P g boine piie Srasih Phiioh (236
J.BioNCKerB207 A1 g¥op296)5 @H@spr@bamg dssayts@r@ﬁa#&%d\&gérﬂranmhe same

way 38,78 TP Rleciof, KBt el ata spis e 20 i i ntre typsinsed in
PBS-EDTALDESS 8 ReUNBIOBOICHS AR fe Phiée HABoOklBMhes precoated with 5, 1,
0.5 and 0.2 pg/well NiG or Nogo-66. After 30-45 min the cells are fixed with 4% (w/v) PFA,
5% (w/v) sucrose and then analysed as described Spillmann et al, supra). ~100 cells are
counted per well with light microscopy; criterion of spreaded cells: (a) attachement to the
dish AND (b) extended morphology indicative for lamellipodia; under light microscopy the
cells appear darker and larger than not spreaded, round cells; non-spreaded cells are



pNogo- 66- AP cell lines were selected with 250 gg/

Zeocin (Invitrogen). Both cell lines are adapted to
wa@egounssee nmedi um (G bco) conditions and gr ownCT/BPA03/013960
cell-line chanmber (Integra). Supernatants are tenfold

concentrated prior to use, gg?_the concentration of
fusion protein is assessed descri bed el sewhere
(Flanagan JG Leder P (1990) The kit ligand: a cel
surface nolecule altered in steel nutant fibroblasts.
congigered gxosparlls Hmt argylp) BatRattachedis the dishrioR (M@tepheditti theg dish, but
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spreaded apd m@hspreaqi@ ¢ede dpfineSdhevdegreE of m9|93¢rm|35|veness of the
subdiBfiihi fication and characterization of a bovine

neurite gromh inhibitor (bN-220). J.Biol.Chem
273:19283-19293). CHO spreadi ng assays are perforned
essentially the sane way as for 3T3 fibroblasts.
Briefly, CHO cells are split 1:2. 24 hrs later they
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ls are ate rec
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myelip progeapq; agurop 1@0]9@@3;:@,7@@4 -2589htREel 2nells \&Q;Pcm/pelhclone able to
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att achenen ext ended nor
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round cells; non- pr ead e s are W )
GlbqocBrWE)PE@‘d z/osﬂ%@r@oietacwe m@a@e@lwtwme;edder 5 sinuies with 6.05%
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t hout tect
medjuswith i1 98 HUANINGI rARsRYRjWeI sttmoe@h after 24 hes bysaddingodtowdn PFA, 5%

wivpRiceda pEYl ot C%PEI?E‘J‘?%QISR éredc%faitéﬁefﬁhﬁ’eg%gg% & sglfne way as

non- perm ssi veness o BStr atum

f°r38'§tcﬁﬁ%wth assays: PCl2 neurite outgrowth assays are
perfornmed as described previously (Rubin BP,
Spi Il mann AA, Bandtlow CE, Keller F, Schwab ME (1995)

i) Retinah gandliehcelk stime assays Theaetinet bargiion sakisiipeiassay is performed

I
acco?c% g’\gfgnn%ﬁerrg%&rhg% Sf‘gs%{lgl'zla_?z %B%fé%? u'e (ir CA (1990) In
vitro @égqygto@gstpmiege@t@l pubstretecaffibities eiroyingwxpnsipbmigeatohycells. Exp.

Braii? Reb &1 A SIS -
rai o o5 @aovﬁfhg'ggds ﬁcfa‘ﬂgr‘lé\%%g %865?'%9?%{\1@\{\\%9 W (‘F’é Sours
Zlmrmramn@d%t\é/mmrhaﬂqﬂ@b (ZIIm@)‘armaﬁU&BW?OWoBT@etdarlvaﬁb\refrswan V2isa
t ﬁﬁﬁMB?t 109"4;(8@5 r

pote o }9 g(?vﬁtﬁ \E’?r?" é‘QE 435@7%‘?@5%%!%%'{? gv%@ﬁd after
f'Xat'@@ I‘M"fb 48/P ¥ePB: Mé‘yorfﬁ/dh@m%%iﬁehydetlm ?B§| fat Heahirf &irRB For

)Rt o
lmmlﬁﬂd%%ﬁﬁgé’“f&g? Q)érg 1 gfe{ MB@RfeH é&lsbgf‘%t Iﬂlﬂ%ﬁ% %i@on@ﬁg Lolution (0.5%
(WV)BSA, lﬂ%% (w/v) TopBlock (Juro Supply), 0.1% (w/v NaNa in PBS), permeabilised for
10 min with 0.05% (v/v) Tx-100 in RNO-blocking solution, frozen for one minute at —20 °C
and incubated with primary antibodies (AS Bianca for NiR, AS Laura for Nogo-A, NiR-G,
NiG, NiG-D3 and NiG-D20, Novagen mAb anti-T7 for Nogo-C and beta-Gal control protein).
After washing with PBS, FITC- and TRITC (FITC: Fluorescein-lsoThioCyanate: TRITC:

Tetramethyl Rhodamine IsoThiocyanate)-conjugated antibodies (Jackson ImmunoResearch
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mediumw th 100 ng/mM NG-. Assays were stopped after

24 hrs by adding 4% (wv) PFA, 5% (wvVv) sucrose in
weBB4/0f92 Cel |l culture di shes were coated forP®ZLR2003/013960

cells the same way as for 3T3 cells. i) Retinal

ganglion cell stripe assays:_JThe retinal ganglion cell

stripe assay is perforned a%%ordl ng to Viel netter

(see Vielnetter J, Stolze B, Bonhoeffer F, Stuermer CA

(1990) In wvitro assay to test differential substrate
Lab@’éxfdnesﬁ areaddéd @r:050)ng thexexpiants T heisgmplesrare celdrslippEd in 50% (v/v)

oivosioh A PENA o At iz (L Er By R R Sigma

Wnterhalter KH, Zi mrermann DR (2000) Brain derived
versican V2 is a potent inhibitor of axonal grow h.
Resylls: og| | Sci. 113:807-816). Explants are eval uat ed
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| es _are coversll ed i.n gl yceral, nivi
over}@pleGZ[@ Wlﬂg@n ib oaewlty)at 6 gﬁsmgﬂ maqp@pglmq;lgn IS seen for NiG-

D1 QWhG'mﬂ)e N:@miefcﬁon Na@;o Moge%cama rbfPégiRle N‘(bﬁévm fbﬂi)e the
-A are inhibitory for s%eeadln

'”h'q""PB’rrﬁsloﬁsqf QP@S&YQ%’P“%@% £ £90P) ARt %T%YE’F fibroblast

sprebgigg: fhés@sc&‘i&‘é}hdw ﬂhaf fle dnh%gkéﬁalir@ doiowy & Néi]'B?A on 3T3 flbroblasts
fibroblast spread g}ﬁ rar eletio

feS'Cte@d%fW%? e uoies Biaterat Sineinua IR 2 End wshin ihe Nogo-A-

spe @6d-D20) BRHerbRiIn( MeA-sPBEii®Phybicd)cheftical FRBYacidity of
P &@% for |nh| bition of 3T3 ﬁ?l brgbybast S a@ﬁiﬁ@ t( Y

the fé'f%?%’%? reéry@i;upal £ffects gge lt%pr@hrie apd f@w rgs@@%ﬁ responsnble for

this NS NTHEC-1&RHindl TN @dm&iHlid mtenvdhvel in the ipmbBitioe Bﬁﬂbroblast
Treat ment of Nogo-A or its fragments with 8 Murea

spregdiggi ts in a strong decrease of inhibitory activity,
i ndi cating that conformati on is inmportant. The

anal ysi s of Nogo fragnments_in the fibrobl ast spreadi %h
b) N&Qgé Freginu-f NageA 1sfhipitoss forniggre quidiowilie Lo getermine Whether the

fragMesig-ofNRGe1ALInat AletHoAt R ridBivE ifdr dell spfeatiing ap® BIRS §HHIoRS for neurite
outg];orvstﬁ ha!1 ger?es c}f bacterially produced Nogo-A fragments as well as eukaryotically
produced Nogo-AP chimeras in different neuronal assays are tested. In the stripe assay
(method 1), neurites avoid laminin/Nogo-A coated stripes, growing on the laminin-only
stripes, whereas stripes coated with laminin/beta-Galactosidase are not circumvented. Full-
length Nogo-A is strongly non-permissive for retinal ganglion cell (RGC) neurite outgrowth,
while the N-terminal part (NiR) had only marginal effects. Nogo-C activity is indistinguishable

from the control protein beta-Galactosidase. The Nogo-A-specific region NiG-D20 appears to



fibroblasts, nanely NiR-D2: (aa 59-172) and N G D20 (aa
544-725). Al the fragnents derived fromthe
wOR@G40Ex98DN di spl aying inhibitory activity (e.RCT/EPI80513960
and NG D8) partially overlap with Ni GD20. M nor
inhibitory activity at hi gh éOtEI n concentration is
seen for NNG D19 within. Ni G D6 regi on. Nogo-C,
Nogo-66 and rat Peptide 4 (shovvn to be the inhibitory
regi on of Nogo-66 by GrandPre et al., 2000) are not
contpinfih@mad iegicnrrespansivls iesthe nyr-perdiissive attiviyeordBEE wewite

outgtclhl@ @Fgr%'c@% %@g '\A’ann %%6 %ran?olg ?(Z tc?ﬁ 124 sﬁ;[%gt '(I;h
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tempfqr@d%@@muntgs icaiceauning thefirfrespansilepesotopiagorA eegiors. A laminin-

indeR&HdeE NG FEUBRd LI 0BE pE25 BARSE Blifhel Bty ol fmPlERhr 24 hrs

~termn not
and thehiptated ontoafisheis k@paﬂeblamh ba@p&raﬂyjpmgucén) NogaGragaemegi 0r1-3

pg/cfhﬁ r&@ﬂﬁe ’S‘Uf\%;z vhﬁm Qﬂo&&f 3@4 & IQFQW'H Nﬁ%ot A %@% ﬁ%{egé?rb NiG) and its

determ ne nt's o
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it i al | .
roarh R4y AHOPENNE o S & oA SR Sohtaprapon. ooorc
and Npgete6 ede NagiiveAP ch| meras in different neuronal assays -
are tested. In the stripe assay (nethod 1), neurites

avoi d | am ni n/ Nogo- A coated stripes, grow ng on the
Examah ZiiRreseige ofsbindingssitefé)cioe diR<G ang BHG-D28t @03 V8 fibroblasts and

| act osi dase are not circunvented. Full-
rat cP %rit?%\‘gﬁég'ﬂg?@ trongl y non-perm ssive for retinal
gangllon ceII (R&) neurite outgrowh, while the
Ntermnal part (NNR) had only margi nal effects.

——hﬁgﬁo C activity is indistinguishable fromthe control
a) Rpdicactive Idbedliag Gab diiiby aipefmenBelMATHpuAkINGGHD2E is'i6dihaad by

Y A R e

purifiad by peverssphase HRILC.WidribraneREBemNatbialrecorei tags prﬁpbredatse

descﬂ{n?%(g\gg ?—i{lﬁz(aﬁﬁ%ﬂ% (‘é\ﬂ?ﬁzgg ;g@f%g §N|n%ng)r?nOM Van %lezen H, Fagg -

G, HalbRGe Rtoeat IW),fBIdI@BEIHQ‘EFHO) O@P Beg4s: aN@gﬁ’aI? active blocker of GABAB

r ons th of cros
receiy daekt NeRaeih (i aih PGS PRLoiheipy BB sutessentaly as
descﬂlaaﬁ(Kwpdwanh «plagadl KREGIG bt RS BisegheR S Mitkel 88 McMaster G,

Anosh £ B R o, A 67 Bsfesdon B0 01 pABA®) receptors

uncopersrﬁ}dllamy io rﬁélab@fdﬁc Mn‘faﬂé rebépiors N&0b 23482390248, Pasing 1.5 ml

tubes? ;91%8]93 ?tgg zqr ?@hwgg Cé%?qlr{l ! odﬁ g&{eﬁil\b g non-specific
bindisg.Medbiane hdawgéraateg in HERESIogfierpts paQi £5 el RIATOTS i @I 0.6

oot 3k 8l BB FEEER, Bt B i s

(Réche Diagnostics, Mannheim, FRG) are incubated with 1.3 nM iodinated NiG-D20 in the
absence or presence of increasing concentrations of unlabelled NiG-D20.

b) Flow cytometry: Flow cytometry and cell sorting are performed on a Cytomation MoFlo
high-speed cell sorter (Fort Collins, Colorado). The flow cytometer is equipped with an
argon-ion/UV Enterprise Il laser tuned to 488 nm with 130 mW of power. Fluorescein (FITC)



fragment NNR has only minor activity, detectable only
at high protein concentration. Nogo-C and Nogo-66 are
w0 pa52982 Exanpl e 2: Presence of binding sitefG/EPIN3/013960
Ni R-G and Ni G D20 on 3T3 fi brobl asts and rat cortical
brai n menbranes: Met hods: Radi oactive | abel I'ing
and bi ndi ng experinents: -purified NiG D20 is
i odi nated by ANAWA Tr adi ng SA (Wangen, Switzer!| and)
030 G /ol ) using Lactoperoxi dase and purified
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cyto vers simlarity to netabotropic glutamate

receptors Nat ure 386:239-246.) using 1.5 m tubes

prei ncubated for 2 hrs with 1 % (w v) bovine serum
Res@kdum n to reduce non-specific binding. Menbrane
——honogenates in HEPES buffer pH 7.4 (125 M Nadl, 5 nM
Presapee o()blgdmgwytq[gzjog Nogo-&\-spaaifis@ctive ragmentsiepE3 3 fipreiiasts and rat
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secdﬁdh‘ﬁl &Fiallong 'I%Stggf ltndnq ﬁg d ?50 goGraP Eﬁﬁ &aléqgmﬂlﬁgli Ct“ﬁ? gabelled

used to etec
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Example 3: Generation of mouse 11C7-lgG1

Mice (C3H- and C57BI6/J-strains) are immunised subcutaneously with the synthetic peptide
SYDSIKLEPENPPPYEEA (= rat NogoA_623-640; SEQ ID NO: 1), corresponding to a
particular epitope in NiG-D20. This epitope is highly conserved in human, cynomologus
monkey and mouse NiG-D20 Nogo-A specific region and starts at amino acid 623 and ends



cytonetry. Results: Presence of binding site(s) for
Nogo- A-specific active fragnents on 3T3 fibroblasts
w@na4050932 corti cal brain nenbranes: Since the MTREE®03/013960
and Ni G D20 regi ons of Nogo-A are inhibitory for cell
spreadi ng and neurite outgrowth despite the absence of
Nogo- 66 and i ndependently of'NgR, the presence of a
separate, Nogo-A-specific receptor has to be
postul ated. Thus binding studies are perforned of
at aminotdoitbp4&Gefdhe hywan Mypged aamido aeiSepuaricti(BBEQNDRNG %) See also

(YA f asts that are anal ysed by fl ow
Seq%%;]}%r%g?%&tb\t@{é%q lexed NNR-Gis binding efficiently
to 3T3 cells as seen by a fluorescence shift of over
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Key &nlei limmed hemsggtdinipl (Kk B imuhised liﬁlc'éd/bonq:lulgﬂitaetlbodles have been
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vers[:?@é’%é&%]&%s@ ?%Q&%p%@@ Bégls%ggéjeg epor‘étee %%go%%g@h mr:]etal affinity
chroNaf®dpaghybi MSagpesﬂly,etbe omAlisr tEive beenestertbfor ascoghition obhogo-A on
e T A N
recoghiion thilie pasteindn enmimedytdchagisbmytod raidegogletrAnsfacteb QD or COS
cells a(?'\dté}%nagééngﬁg N%fg? %Tél'l raFnggael%}g s\}é C@%&mg%n seﬁ cells). They have

enon e pre
also rbeab testad fooaurthce bivuling - levm@daf d)l@ohedrdoa:},ges iISpesies crossreactivity is

testd SEREBb M AIBLE iy SR AL A RLp Slnd BHAS b F S &3

endcgmlnow elgooagdey hwinah aht enakay Nego-A ipeWestben blot of tissue or cell
extr%YsDS' KLEPENPPPYEEA (= rat NogoA 623-640; SEQ I D NO
, corresponding to a particular epitope in N G D20.
This epitope is highly conserved in human, cynonol ogus

AR ST PN BB PG 38 80 carter
(HuhéCABEmmﬁaMGQB@)saHﬁﬂC Qertlar, Schaalb MEBE00DY PattwnélumeSgo
T e AR T
Neumlstna?i’te&%@%ﬁﬁ)f bcking isodonef witha® % Neiyd Aop Bbo&é(mm Supplyhkucerne,

S Lo B N8 SRR 1187 Boms

supe‘smtemtaemBOyS&drﬁmmtlbadleMm)HBB%nMQtd@H mowde ((Pierce; 1:5000,)

No -640 free tide and a nonrelated
1 50&8@% |"E’€”WE¢-’W'°“IVH‘héhP dﬂ&ﬁ@nﬂwé% garried @uheyes night at 4% Aror
detetiRmitRE HEY. detdctibn Ahgthi3-ffom Amersham Pharmacia are used.

Results:
The 11C7 mAb identifies the 190 kD Nogo-A band on a Western blot of oligodendrocyte cell
culture homogenate. 11C7 also identifies human NiG, Cynomolgus NiG cell lysate and rat
NiG-D20 in western blots. 11C7 mAb is characterised as a IgG1 isotype (IsoStrip Kit,
Roche).

Example 4: Characterisation of the mouse 11C7 mAb



versus b- Gal act osi dase, both expressed as his-tagged
proteins and purified by netal affinity
W@ booasaosyr aphy. Subsequently, the mAbs have bRENEP2003/013960
tested for recognition of Nogo-A on Wstern bl ot of
ol i godendrocyte and brain | yégt es (rat origin).
Anti bodi es are tested for ognition of the protein
i n imunocytochem stry of rat Nogo-A-transfected CHO
or COS cells and of endogenous Nogo- A of rat
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(vliv) FCS. Cells were then incubated with nouse 11 C7

(1:100). Secondary antibodies are goat-anti-nouse
ProdustidriCanhd Roffieationt offmondee5HET mAbLA BOLadlas biesSactdr ty useelfbr

contlsf#d%éa-(r:n%de cultivation of the hybridoma clone producing the mouse 11C7 mAb. The
bioreactor is equipped with a marine impeller placed in a center tube for gentle agitation, a
spin filter for cell retention, and coiled silicone tubing for bubble-free aeration. The
hybridoma cells are cultivated in our RPMI based serum free medium. The medium is
inoculated with cells at 3.7 x 10%/ml. After 28 hours continuous medium flow through the
bioreactor is started with a rate of 0.5 fermentor volumes /day (5 liters/day). Another 24
hours later the flow rate is increased to its final level of 1 fermentor volume/day (10
liters/day). After 1 week the culture reaches a steady state with 11 x 10°cells/ml and the
process is continued for another week. The titer of the mouse 11C7 mAb is determined daily
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HPLC, Mass Spectrometry and N-terminal amino acid sequencing of V, and Vy regions:

a) Reduction and Alkylation: Purified, dried 11C7 antibody are dissolved in 40 pl of 8M urea,
0.4M NH4HCOg3, pH 8.3. 60 ug DTT (Calbiochem), pre-dissolved in 10 ul of the same
buffer as the protein, are added. Reduction is performed at 50°C for 30 min under argon
(100 fold molar excess of DTT over protein thiols). After reduction, the sample is cooled



concentrated supernatant is purified in 3 runs over a
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MassLynx software (Micromass, Manchester, UK). The following 5 signals are detected:
Table 1:

Measured: Signal interpretation

A= 50959.0 Da | H-Chain with carboxamidomethyl-cysteine (CAMCys)*
B= 51119.5Da | Signal A+162 Da (= hexose)**
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Heavy Chain



Measured: Signal interpretation 50959.0 Da H Chain
W t h carboxam donet hyl -cystei ne (CAMCys)* B= 51119.5
wooosiospead A+162 Da (= hexose)** WO 2004/ 05293PCT/EP2003/013960
PCT/ EP2003/ 013960 -35 C= 51086.0 Da Signal A+ 127
(Lys), HChain with CAMCys* op= 51251.0 Da Signal C+l
62 Da (= hexose)** E= 24464.8 Da L-Chain with CAMCys
*There are two types of H-chain present, one with and
one without Lys at the Ctermnal end. The ratio of
1 pothl®or® i s2lpprdxi A&tely 50 : 50% **Both types of
v W chaing hgvey woycorrespondi ng gl ycosyl ated forns
£4—é62) d) N-termnal am no acid sequencing of VL and
EVK $@@%@P%§LKE$@MVW%| ns peaks form HPLC are

31 uged jer sgquefce gpalyggis. Am no acid sequences are
determ ned on a Hew ett Packard GLOOOA N-term nal

Y P otei nYSequefci N'§ System The system perforns
RNVAWSO B @A PERER BV NP Y on protein sanples retained

on mniature adsorptive biphasic colums. An
optim zed chem stry nethod (double couple 3.0) is used

Exar?]\gle 5‘-%‘\% &M@ by ahbi h?Bﬁé{m dEHéb'Hf%d@éﬁléf‘.%Ab

ew t h end sequence aI ysis-to abou
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TotaﬁﬁNﬁqs Etﬁﬁr&fﬁ%rﬁHW )Zfﬂfﬁ%ﬁ{adce.'f écl W#Gsl%{ﬁsfrwe reagent (Roche

atern em an
dlagn@ﬂﬂp@,v%@mwzcat #mmss(ﬂzzchomw t;oﬂha nmanumyuetssnstmtmn For

CONTS53, 45! fE0 RISRAERROHSLOEE KogBhdh ULy R oRloen i
(Qiagem Glasmgny.casdyit @088).and there are two forms with a
difference on the C-termnal Lysine. Total nass

anal ysis of heavy and |ight chain shows a single nass
cDNAds genssated biyapyasse wpnsCriptioronsingthedplfowing conslitioes: 2 ul mRNA, 2 ul

10 x]‘%\ﬁ él fgﬁslcgiﬁmtﬁfe?’ ' i‘dﬂll (STE%QI%?IA()E)WMR gﬁkﬁNatsm éProm gea 40
U/mlhé?awlydl\ﬂm (GirgMteaghkil ! @mlwat aplesse anscrptase (a(Dlagen Cat #
2051%%23%{% cgﬁ-gbag(@%étfb@ 1'h‘7‘ ap§'f°bogg}?gcﬂrﬁrﬁdl|ﬂ?%1tlo?\@tcBN%nt%§Pdmg for
the \éeaqmwdbe erodfreatingrenayrde RrediSian "aPNAipdlymeraseid usgd.

sequence degradation. Light Chain 1 5 10 15 20 25 30
PCR of light and heavy chain: Reaction mix: 2 ul cDNA , 5 ul 10 x reaction buffer, 3 ul
dNTPs (5 mM each), 2 ul 5’primer (10 uM) (see Table 2), 2ul 3'primer (10 uM) (see Table 2),
1 4l ProofStart (Qiagen, Cat # 202203), 36 ul ddH,O. PCR conditions: 95°C/5 min, (95°C/40
sec, 53°C/1 min, 72°C 1 min) x 35, 72°C/ 10 min. The resulting PCR products are ligated
directly into pCRbluntTOPO (Invitrogen). The ligation mix is transfected into TOP 10 cells
(Invitrogen) and several clones are picked. The nucleotide sequences of the variable part of
the heavy chain of the 11C7 mAb (V-H, SEQ ID NO: 43) and of the light chain of the 11C7
mAb (V-L, SEQ ID NO: 44) cDNas are determined on an ABI sequencer. The subsequent
amino acid sequence of V-H and V-L are shown in SEQ ID NO: 2 (V-H) and SEQ ID NO: 3
(V-L). Primers used for PCR amplification of the V and V|, cDNAs; all primers are

synthesized by MWG Biotech, Germany.

Table2:

Primer Sequence SEQ ID
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wWQo0892032 PCT/ EP2003/ 013960 -36- 1 5 10 15PQDERH03013960
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60 RNWBEW/RQAPCGKGLEW GEI NP§)37I_Exan'pI e 5: doning of
the heavy and |ight chain genes of nouse 11 C7 mAb
Total RNA is prepared from 107 hybridoma cells (clone
11 C7) using Tri Pure reagent (Roche _diagnostics,
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i ght and heavy chain: Reaction mx: 2 pl cDNA 5 pl

10 x reaction buffer, 3 PI  dNTPs (5 nM each), 2
Greipams36owelhBE plates (#68p 1613 aee Trated with 0.43ug/d Negerprotein fragments in

. o
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encer. sequ
wash step is repeated. HRP reaction is started by addlng 100 ul/well BM blue POD (Roche

#1484281) and incubated in the dark at RT for 15 minutes . H2S04 50ul/well 1M is added to
stop HRP substrate reaction and the optical density is determinated using a microplate
reader (Packard Spectra Count) set to 450nm.

The mouse 11C7 mAb binds to human NiG, rat NiG, mouse NiG, rat NiG-D20 and peptide
472 at very low concentrations of 0.02 to 2.5 nM. Binding to human NiG, rat NiG, mouse NiG
at very low concentration is confirmed by the very high affinity (Kd 0.1 — 0.44nM Biosensor
affinity measurements) and is consistent with the fact that 472 peptide with the exception of
2-3 amino acids is identical in human compared to rat and mouse equivalent region. The
specificity of the binding is indicated by the fact that the mouse 11C7 mAb does not show
any binding at all to rat NiG-D6 and Nogo-66 fragments over the same concentration range.
The Fab monovalent fragment bound to human NiG and rat NiG-D20 at concentrations
0.025 to 25nM and showed no binding to rat NiG-D6 and Nogo-66 fragments over the same
concentration range. The Kd measured by Biosensor was 7.14 nM for human NiG.
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measred $Srhi@al time using surface plasmon resonance (SPR) technology (Biacore). For

this analysis recombinant human, mouse and rat NIGs are coupled on three independent
sensor chip surfaces and different concentrations of the antibodies are injected. Kinetic
parameters of the binding interactions are derived from the sensorgrams by non-linear curve
fitting. The affinity constants at equilibrium of mouse 11C7-IgG1 are KD= 0.1nM, KD= 0.4nM
and KD= 0.19nM for human, rat, and mouse NIG respectively (table 3). For the 11C7 derived
Fab fragment the affinity constant to human NIG is KD= 7.14nM. The lower affinity of the
Fab fragment results from a decrease of both kinetic constants, association and dissociation
(ka, kd). Lower affinity of the Fab fragment compared to the complete antibody is probably
related to the avidity effect, which is lacking in the monomeric Fab.

Table 3:
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CDR2-11C7 (SEQ ID NO: 9) and CDR3-11C7 (SEQ ID NO: 10); and

e a second antigen binding site comprising in sequence the hypervariable regions
CDR1’, CDR2’, and CDR3’, of which each of the hypervariable regions are at least
50% homologous to their equivalent hypervariable regions CDR1-11C7 (SEQ ID NO:
11), CDR2’-11C7 (SEQ ID NO: 12) and CDR3’-11C7 (SEQ ID NO: 13).

4.) A binding molecule which comprises at least one antigen binding site, said antigen

binding site comprising either
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constant part or fragment thereof of a human heavy chain; and

one immunoglobulin light chain or fragment thereof which comprises (i) a variable
domain comprising in sequence the hypervariable regions CDR1’-11C7 (SEQ ID NO:
11), CDR2’-11C7 (SEQ ID NO: 12) and CDR3-11C7 (SEQ ID NO: 13) and (ii) the
constant part or fragment thereof of a human light chain; or

direct equivalents thereof.

The binding molecule according to claim 6 in which the constant part or fragment thereof
of the human heavy chain is of the y4 type and the constant part or fragment thereof of

the human light chain is of the Kk type.

The binding molecule according to claims 1 to 7, which is a chimeric or humanised

monoclonal antibody.
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An isolated host cell which comprises an expression system according to claim 13.

The use of a binding molecule according to any one of claims 1 to 9 as a
pharmaceutical.

The use of a binding molecule according to any one of claims 1 to 9 in the treatment of
nerve repair.

A pharmaceutical composition comprising a binding molecule according to any one of
claims 1 to 9 in association with at least one pharmaceutically acceptable carrier or
diluent.
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