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In addition to the use of the approaches described above, attention hés 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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antibody concentration. Moreover it is now possible to construct other NogoA binding
molecules having the same hypervariable regions as said antibody.



ant i body concentration. Mreover it is now possible to
construct other NogoA binding nolecules having the
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i nvention provides binding nolecules to a particul ar
regi on or epitope of NogoA (hereinafter referred to
as “the Binding Ml ecules of the invention" or sinply
"Binding Mlecules")., Preferably, the Binding
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I t. anti en bi.ndi ng .site anti gen bindi
polvpeiEs (e e e et R Vo St
regi ons CDR-Hl- 3A6, CDR-H2-3A6 and CDR H3- 3A6; said

i AR DR 0 BB R G Bl o s
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equivaegisARérePR- H1- 3A6, CDR- H2- 3A6 and CDR H3- 3A6;

In a further aspect of the invention, the B‘inding Molecule of the invention eo‘mbrises at least

one antigen binding site, said antigen binding site comprising either

a) in sequence the hypervariable regions CDR-H1-3A6, CDR-H2-3A6 and CDR-H3-3A6;
said CDR-H1-3A6 having the amino acid sequence of SEQ 1D NO: 8, said CDR-H2-3A6
having the amino acid sequence of SEQ ID NO: 9, and said CDR-H3-3A6 having the
amino acid sequence SEQ 1D NO: 10; or



sai d CDR-Hl- 3A6 having the am no acid sequence of SEQ

ID NO 8, said CDR-H2-3A6 having the amno acid
woeemsangmsof SEQ ID NO 9, and sai d CDR- H3- 3A6 POBAEPD®4/010489

the am no acid sequence SEQ ID NO 10; or WO

2005/ 028508 PCT/ EP2004/ 010489 4 b) in sequence the

hypervari abl e regi ons CDR-L1-3A6, CDR-L2-3A6 and
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CDR- H2- 3A6_havi ng_ the anjno acid sequence of
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co sing_in _sequence t ervari able regions
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CReL33AR havingihg aminaagd ssaesnce gUSEQIP NGt 18)0rt he

c) diNRf b fedtier&dr, the |ight chain of 3A6 (SEQ ID NO
3), or direct equivalents thereof. Wen the antigen

bi nding site conprises both the first and second

Mored{@FBh& ﬁweﬁthﬁﬁeﬂsg?ﬁgvf@@s tHeof‘éﬁé\/ﬂHg thdﬁﬂ@%&@&fﬂe BOtHERARINER, which

nmol‘ecul e or ,_each domain may be on a
compgigestat least on%ﬂ'atv%n Q"P%ngﬂ%‘iorﬁﬁﬂfﬁlgn bei ng part of an

a) e.ﬂh@?@h@%hgswlplan o*ﬁ%vweaw Rhélin @ 3)‘!\6 qoE@nb Noes)egf and
cond domai n bei ng :{Jart of _an i munogl’obul i n

b) thwamﬂbleﬁartﬁf B lighbgyaimer AA%(SES 1D MaapIcedirest egpivalents thereof.
Mol ecul es of the invention include anti bodi es as

produced by B-cells or hybridomas and hunman or
Whencthe reHgen Rinding sig conserisgstiofvie disst @nd gagorid- dajnaing, these may be
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S|ng e chain’or S1-ng domai n antibodi es. Sln
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the se@Bhd BERMAINNSENY p&NEF drl ifMiunoglobulin light chain or fragment thereof.

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

A single chain antibody consists of the variable domains ef an antibody heavy and light
chains covalently bound by a peptide linker usually consisting of from 10 to 30 amino acids,

preferably from 15 to 25 amino acids. Therefore, such a structure does not include the



chai ns coval ently bound by a peptide |inker usually
consisting of from10 to 30 amno acids, preferably
wOnwmmok&80 25 am no acids. Therefore, such a SCTEPR0AH10489

does not include the WO 2005/ 028508 PCT/ EP2004/ 010489

5 constant part of the heavy and light chains and it

is believed that the small peptide spacer should be

Iess anti genic than a whol e constant part. By
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acr ds e seguence I n
howeteraetaimwa ltew ae'gloomdsmfjtb@ nrine sequench ypthe\arts o the framework

‘regiO'QSﬁ%&J%‘aﬁ‘atﬁfﬁ?{yﬁ ﬁ%gr%g Jions may be associated with

ions, preferably of nurine
or human origin. Suitable f r amewor k regions are

HypeflBRE0E DEoh P HURIS AR R Gl R Ao BRIASIRY! figlerabty o

er es departnent o
muringragt hoomamrorigin. \Budalsle fraﬁ@bAo’rlcrelgmstam degoribed n "Seguemls of proteins

of lmknﬁélbélgalqntgfesw R.lai)gi I% R r %faer‘ Eﬁ@ g%éﬁﬁ%ﬁ%?ﬁ 5\{” ancPr"flLrﬁé}f ?ee}wces

ec u
Publi¢ heallhg@tvxcq,rj*katnonaldhssitﬂmta of Hebltty ﬁeferaqdy th{eema&tlayt pahrtaof a human

heavyg (%{53(6 ?‘P%e@ﬁ&mg\no cmé éJbl}eg&ttPg @fy%xnaﬁdlﬁésﬁﬁ

, prerer noc?onal
prefeeatly the cd:oastanmas'emf sdlganarslighd. cpmmhmyrberm‘tthe al dny typeymdonen

al ng nmay be devel oped in a non-human system e.
,prefe@_bllw%l{H?EZypeAs a direct consequence of this, a
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bl e i mmun

adm ni stered t.o elct Sir
Monog BRRHREOU A ireq Sad e ety Betinas i ficans ey be
develd Inadlhomﬁﬂﬂhaﬁ)% 468 e. gemqguealmsamm@ghs&mbhm offthissa
chear|

oo by L B S e, VRIS ek gk, elics an
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nmans n view o e foregq ef er
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subs@htlmilb§emtésbaﬁewm sdmifletEréd ®afundnsl east a) one
i mrunogl obul i n heavy chain or fragment thereof which

conprises (i) a variable
In view of the foregoing, a more preferred Binding Molecule of the invention is selected from

a chimeric antibody, which comprises at least

a) one immunoglobulin heavy chain or fragment thereof which comprises (i) a variable
domain comprising in sequence the hypervariable regions CDR-H1-3A6, CDR-H2-3A6
and CDR-H3-3A6 and (i) the constant part or fragment thereof of a human heavy chain;
said CDR-H1-3A6 having the amino acid sequence (SEQ 1D NO: 8), said CDR-H2-3A6



domai n conprising in sequence the hypervari abl e

regi ons CDR- Hl- 3A6, CDR-H2-3A6 and CDR-H3-3A6 and
woOi2005/2és@8 const ant part or fragment thereof of paT/ERR®AN10489

heavy chain; said CDR-Hl-3#/6 having-the am no acid

sequence (SEQ ID NO 8), said CDR H2-3A6 WO

2005/ 028508 PCT/ EP2004/ 010489 6 having the am no acid

sequence ( SEQ I D NO 9), and said CDR-H3-3A6 having
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= - e Nno,ac se ence
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eSS0 R 020 1 . S S5 cEL 248 o e
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conprises an antigen binding site
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v R e o B T 2
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sequence

2) a 1§} SR BeISad0AEA R I RGRDRTSNA G T AR FAR PREAS and
CIDRW—SABIQGE %D??BAG%@?Q@%M%O%@ seRfienéd NS F_t§1[$ﬁ@)l 8), said
avil n e amn aci d uence
CRB2 TR hating P BAnp R bR EaSERUID MY b a6 sad COR-H3-3A6
has/&@uae@muﬁ&&ﬁb k& i¥Ace 18EQ IBIND: S darQDR L3- 3A6 having

no.aci d sequence

5) @ SPGB PP R SPeutrsate B em%'@r b5 GRE 3G, coR L2316

artdemmRrLaLwaegtsramDR-thsAdma\Mg” b afMRbLEd @éléherfc@ (SE@ ID NO: 11),
of the second domai n _or

24 EBRIA3he BAvinG e dmBp aehitseansnes (SHonbl Nossa). oad pid CDR-L3-

3A‘G fairg thelandid éamsbduéﬁceS(SEQﬂQ N@”ﬂi)ﬂand)r d' rect
| ents .t her wel | known,

o) 2 Gobiol DakeT i BrHoBY siiher 1 e Ay SEMEAL N 816 st domain and
to aﬁhicttemm@lrextr@#ﬁl?bf thetde@BndPforRAiR oP fo 18\ EctiriIbRFemity of the

cijds.may, le an allelic formof the original
f"r% ‘J&F@"haxq\}ﬂ @‘ﬁ'\% "‘gl?gg’fté?rﬁ‘ﬂ"yaf? fspcondedamainy  pr operti es.
or diretheguivalgntsigerkef m " di rect equival ents thereof' is .
meant éither any single domain Binding Mlecule of the

invention (nol ecul e X)
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) .
{i) in which each of the hypervariable regions CDR-H1, CDR-H2, and CDR-H3 of the
Binding Molecule is at least 50 or 80% homologous, preferably at least 90%
homologous, more preferably at least 95, 96, 97, 98, 99% homologous to the
equivalent hypervariable regions of CDR-H1-3A6 (SEQ ID NO: 8), CDR-H2-3A6
(SEQ ID NO: 9) and CDR-H3-3A6 (SEQ ID NO: 10), whereas CDR-H1 is equivalent



(i) in which each of the hypervariabl e regions

CDR-Hl, CDR-H2, and CDR-H3 of the Binding Mdlecule is
weabkodsmasios 50 or 80% honol ogous, preferably at PeasP20@410489

honol ogous, nore preferably7at |east 95, 96, 97, 98,

99% honol ogous to the equival ent hypervari able

regi ons of CDR-H1-3A6 (SEQ ID NO 8), CDR H2-3A6 (SEQ

ID NO 9) and CDR-H3-3A6 (SEQ ID NO 10), whereas

7 Gt ARERBR bk SAERL i RanoRe ooReb s espilent o

CORRER313A6eghd val ent to CDR H3- 3A6; anﬂ (i) \Mgch i's

. I f he human NogoA uman Ni or

) R SRR (e SLEARIGEOR: DHEN MG couardNogoA_342-
c eﬁﬁt;ﬁétbre(ﬂﬁd\)nt%a li%@&%orﬂb’ﬁtﬁté?ﬁ e Bradooni, Hgaré‘ préf&aﬁly with a

a Kd'< 10 hM
b%ﬁ(ﬁm\?'ﬁ% Bg {pgefgaatt%élth ﬁ\?@fﬁf‘@)ﬁ'\’hﬁﬁ/l ng at Ieast t wo

any bid@inginisledudd ofths tHveaition havidd'®d 18831 o d&nbm@ ipkF %lnhiﬂg‘@hé %Rolecule
each of the hypervariabl e regi ons CDR-H

X) CDR-H3, CDR-L1, CDR L2 and CDR-L3 is at Ieast 500r

(i) BPMHEBACOGMURe hpsealsri-phd b ﬁinslc&ﬁ%Hﬁ@%R ih?f@d)RW%DR-u
g 98, 99% i dent’i cal

?gb?‘h@ éﬂf@% 'Z%ts athép%i%@ gr B%ﬂ@mcé@o(yﬁeor@fer@mmag@@%

(ﬁﬁ%lb@otﬁ@m&é réfQBb_ Llw 65Hg, b é‘dpgg/ IhentidalRtoRe 34Givalent
e ropab ol SOR 1208 (BRI SCBR2-846 (FQ ID NO:

NG, cbn Hsvmrw(@@ BPRoH30j, %:muu \B%ZQEQ lbq\:@ﬁrs)%omfb -3A6

S eqw vaI ent to
%E% BJR %333@@ S@[Q—'Elq_lfﬂoi 43 wheteas GRARHY is equivalent

= 1
ARebR- %AG (@Rh@ is%q @%Ie\ﬁﬁi@ﬂbﬁgﬁ %@g (%[?ig?%ﬁequalent to

CEEEbLﬁ% 32\5%5##%%&3@5@@%@6& Ay @%stcng\ralent to CDR-

huzrenal\bgaélﬁé%quﬁélént RreRrRILAAG; yhih a di ssoci ati on
stant (Kd) <. 1 000nM nore preferably with a Kd <

(iv) 1W iChis\gapsBls;of pinding @BIWW"NPQQAKHU'EG& IGNer hpmian NogoA_342-
f 865¢, er@ﬁﬁﬂﬁtﬁ@ﬂk%&éhdn%nkﬁﬁ?(%d Q ?ﬁ@l gfe %%Ig with a

ndln Mbl ecul e ca tot
alﬁﬁié mm@fﬂrmﬂy@nw KﬁLﬁTHﬁ“MIOgOA 342-357 with a
di ssoci ati on constant < 1000nM and conpri ses at | east
e antigen binding site, said antigen binding site

Thus feghifrqf@}?wn%ntﬁ gkine inyeniieps areder exasniy p&inding Melesule which is
capabreﬁtﬂ lbﬁ%g@@@wé"ﬁum@@ﬂ‘oﬁ@A RiHarRIS, 'ﬁhuﬁ{an%&%ﬁp?ﬁ?é?é@}‘th a

ervariabl e regions are at |eas
dlssocg(yon ggﬁstg@t < YPOndtrandygpmprises at least one antigen binding site, said

antigen binding site comprising either :

* insequence the hypervariable regions CDR-H1, CDR-H2, and CDR-H3, 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 CDR-H1-3A6 (SEQ ID
NO: 8), CDR-H2-3A6 (SEQ ID NO: 9) and CDR-H3-3A6 (SEQ ID NO: 10); or

e in sequence the hypervariable regions CDR-L1, CDR-L2, and CDR-L3, of which each
of the hypervariable regions are at least 50%, preferably 80, 90, 95, 96, 97, 98, 99%
homdlogous to their equivalent hypervariable regions CDR-L1-3A6 (SEQ ID NO: 11),
CDR-L2-3A6 (SEQ ID NO: 12) and CDR-L3-3A6 (SEQ ID NO: 13).



99% honol ogous to their equival ent hypervariabl e

regi ons CDR-H1-3A6 (SEQ ID NO 8), CDR H2-3A6 (SEQ ID
wOlQvos@psard CDR- H3-3A6. (SEQ I D NO 10); or i NnPEEMReIVaH10489

the hypervari able regions COR- L1, CDR- L2, and CDR-L3,

of which each of the hypervariable regions are at

| east 50% preferably 80, 90, 95, 96, 97, 98, 99%

hanol ogous to their equival ent hypervari abl e regi ons

Furthefipe 3SiRo MBIREA Yy BPkie o 5@ sbEROAgR human e

or hunf4all NE@@QWQ@%Q\ a Gisbouidtiverdonsant € 1800rk and bbinprisdse

which is c of binding the hu

« \§ 6! apfloqadnais s e AL ShAEGS e YOS iahi regions CDR-
CERSCBRIH alﬂQﬂDMHm df WRIKAaBk of the Hypér&bnatmé r@eﬁhs are at least
bi ndi ng_si te co risi &%I n se nce \%&grvan

r% o oNSTRrRRE 8%19 7, §fd° °Pl§"°98f's f; eaHvA eB"f
fe'f'\)‘aﬁ%b}éa{e ishb @Dmanmg @5} mg rélbeggtgoh@%?%e (SEQt ID NO: 9)
re % honol ogous to
p Géﬁt%% 'ngrv%?ﬁ‘l’)l e regi ons CDR- H% 3A6
. (§E€l:drta é\’@ eﬁbnndﬁ?@%tt’é‘%bﬁ@ﬁsﬁ@ﬁ%é@eﬂ@é tt%)hypéﬂ)@nable regions

a_second antig

b?l?& 'ﬂb %@Rti%@?ﬁﬁp&lr?g of W@Ecﬁé‘éh eéthertypwa@a%rew%are at
I RESCET%, &%Tét%{ 86193, b8, ok, @%Q%ghor%loé&é:t@ tR&F BgWialent

the hypervariabl e regi ons are at east

phmeévadﬁbiﬁ rggions §DRyE1-346 (SER 1DJ0: b@w@ﬁBdeﬁ -8 (RE@ D NO: 12)
t Bed CD?&EB—BAB?@EQ IBYRST 41 i abl e regions CD R-L1-3A6

(SEQ I D NO CDR-L2-3A6 (SEQ ID NO 12) and

CDR- L3- 3A6 (SEQ I'D NO 13). This dissociation constant

This dI§§MmQ€orP6H’h‘é?d?t‘t fAyI0é Joﬁ§érﬁg1tlyrteé’t@5 irPbhTiots %@é/a%/s mcludmgi1 for
I ncludi ng, for exanﬁ bi osensor _affinit

exampie dbe pipsansay affipifinprethod derwla@ralrt E>xample Helntﬁdﬁlttlpngtha@wdmg and
functufn‘éﬂét‘fé& rc‘)?theeé h&RG MfiedulRkl rRhysd BoYPIhermbsssayBy. 9. bfs described

shown in a bioasSay, e.g. as described bel ow.
belowconst ant part of a human heavy chain may be of the y1;
y2 y3 y4; al; a2; b or e type preferably of the y
nor e preferably of the y4,; pe, whereas the

The cwtmt &att 9harhuman heavy ghain rmaydtrﬂ ofdher{h YRay3:b; et a4 ace type,
preferé’rSlY of ﬁt\éﬁetyﬁé!‘h'h&lé dré‘l‘él’ébﬂﬁéf tFt@ 94A&Ipe %er@d&qh@%oﬁétgﬁtydéﬁsc)f a

refera am no acid
huma@&méhee roay ke of thﬁ éspé Aémstvmfﬁh lp@tmies hed1gh2i endiAg subtypes) but

is prefgi%}%ﬂl of%e ﬁ|t¥pfe5tl*ﬁé @hindH §8@l}e‘ﬁ§e of alf f8sd b&ﬁgtétq parts are given in

nmol ecul es he invention, . enzyme or toxin
Kabatehal Bugtr)ope conj ugat es, are aI so included wthin the
scope of the invention. "Polypeptide", if not

ot herw se ecified herein, includes any pepti de or
Conjugntes ef ’ﬂnectmegmg giolegules 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
polypeptide of the present invention is a monoclonal antibody, more preferred is a chimeric
(also called V-grafted) or humanised (also called CDR-grafted) monoclonal antibody. The
humanised (CDR-grafted) monoclonal antibody may or may not include further mutations
introduced into the framework (FR) sequences of the acceptor antibody.



am no acids joined to each other by peptide bonds,
havi ng an am no acid sequence starting at the
woORkt@vorssoal extremty and ending at the C-ter mPQ@IEP2004/010489
extremty. Preferably, the pol ypeptide of the present
invention is a nonoclonal antibody, nore preferred is
a chineric (also called V-grafted) or humani sed (al so
call ed CDR-grafted) nonocl onal antibody. The
humani sed (CDR-grafted) nonocl onal anti body nmay or nay
not include further nutations introduced into the
) - (E r
A fundy BB e 0T % flast R IRRIcHa Akceinindd
qualitafiyeibickegical agtivity ip spppeptwitiea pRlyRePEde fetheiniesant inygelionai.e.
havin{ﬂe%‘b‘ﬂit@d\ﬂm W hupHR Nég%‘A ¥6mBh Nu@gbrqﬁlmélmqu/i 84b1357. A

polypeptide to the present invention,

functionab derivadive ingludes fralment%@ndcpem% apgjogsef %BWﬁw%@%Accordmg to
o o, ol 0L $ne i et  ppei
accorging fy henresrnt inveotiell, 8- 0ha sperifigsh waabirnCe. Aeriemnd rfieﬂvatlve" is
used t’c:)rq%ﬁﬂg @lﬁﬁrgfgm %ég@ed{cg%ﬁé}ﬁs g RalbREme GfLARS oPh p@lypeptlde

peptide acc Ing to the present Invention, . dg
accordsﬂg éo thequesant inveatipre 8k of Fispedi equiengs; diheunctiogal derivatives
ofa legé%rtfdQ Aieh/ nﬁ@%@greésgtgmze%gyﬁ@g df%rép%ﬁfféd sééi\.ﬂance e.g. of the

ent nD cat | accord Ing t
hypervariabjer regiontofithe, kghtt iapd theshegvy @hala, @rséefablv bavaaiderst @bout 65%,

more E%??%HN%& 'Ie%@’f"‘labcﬂﬁ WS%aB{/é/r?ﬁoré);Srefberﬂi/ %PRAL Qﬁg?ﬁ%r Hb&9

resent 1 nvent Sp eclf
preferablyaé te@et akouj 95096, 98, fﬁﬂer p\maﬂ a@nt@npe gpawelogy withdhe amino acid

sequéngg I?)i‘ Z)g ptagl?dé%\wdlrfd@ tﬂ? {}@S‘éﬁﬁeastt%gg%é Coi} Be%ﬁ‘i%& sequence,

nore prete t 75 even
and sulmt@tpihereéalatihg/ abitity|te hind the) bumag SagoApiimarp Nl @rr hingn
Nogoﬂt34%%%# about 95, 96, 97, 98, 99% overall sequence
ogy with the amino acid sequence of a
pol ypeptide according to the present invention,

The té)rh‘u %o?ﬁg %&ﬁ%ﬁ%ﬁ“ﬁﬁlﬁﬁes m@@ﬂca}%ﬁ%’f‘gw ﬁg@ftlc{eeé&bfblﬁdqt% the

\presehl\logwmoeﬂfegsefra snem‘leﬂ@equermvan 2 fragment theresf wiiian organic
protelbﬁ&loﬂg or nHP %tétéﬂgééd?ﬁ%eﬂflatﬁlrﬁcgg%ﬂﬁ %él&i’% @%gr ggust ;Sblypeptide

nventi on
sequences, afndmtetrenslaimn@bmodmcailoaﬁ Qn\@ém‘t modmedtp@iyna@fwase g.ofa

specifidd &Q}GFH{:& 5h HQf&fﬂH%bﬁﬁgfeﬁnNﬂd thb 'ﬂgn%ﬂ%grggAt HEnaANiG Or human

het'erol ogdus sequences
Nogoﬁg&42*$57ah)st:r@sslmkm ﬁgmIemtcrmdlfmagonmatraeiﬁionﬁbdntrowed by

eacii 8GR i Bt Glps RS HHAE SRR Fpnthbl gt o

reactihgimith selsotpol/sides2orasmingl residuss| omiy in@'ne@bimmenlnanisms of post-

translgﬁﬂaﬁ h’w%@k'cgttl%satﬁ% fhﬁ&%htlﬁ Qéléétlaé' réé&Hb%ﬁ‘fﬁﬁstl%lls. Certain post-
res an organic

ues
transldiiorial Htodnflcatgpragfafe ﬁha rleault ofsthe aptidrl of re€ombipantthiosticeliston the

) . i ng
xpreg UG E By Pl Bbarp BBt bre et BARRTS
translbtiorezdly deamidates! todhe domesponding glutarhy sind esbartyl rasiduesi Alternatively,
these’ rgs%ltjés are deaminated under mildly acidic c;onditions. Other post-translational

maodifications include hydroxyiation of proline and.lysine, phosphorylation of hydroxyl groups
of seryl, tyrosine or threonyl residues, methylation of the a-amino groups of lysine, arginine,
and histidine side chains, see e.g. T. E. Creighton, Proteins: Structure and Molecular
Properties, W. H. Freeman & Co., San Francisco, pp. 79-86 (1983). Covalent modifications



transl ational nodifications are the result of the

action of reconbinant host cells on the expressed
woabospegiosde. G ut am nyl and asparagi nyl resi deeS/ERR®@®4/010489

frequently post- translatiamally deam dated to the

correspondi ng glutanyl and aspartyl residues.

Alternatively, these residues are deam nated under

mldly acidic conditions. Other post-translational

nodi fi cati ons include hydroxylation of proline and.

e.g. incpsierfesiophtetein® coptisiaga polypsriideagcorginatgdhe glfesgetrlwentlon e.g.
ofa sé&{lﬁ)e% &%u@ﬁcé Qﬁc?&%?flarﬁlﬁé b&H @équnéi‘ﬁ% 35}@1#%0:{54 grilﬂﬁnémoadhesms,
and Nsiecremeﬁasms$ tosle@emlqgow signal @qee@tmson Pr ot e| ns:

Structure and ' Mol ecul ar Properties, W H Freeman &

Co., San Francisco, pp. 79-86 (1983). Coval ent
"Homnbgy'TWItmItGSpmt t9\@ r200s polzestie RUT ERIGHan teredive indefined herein
as the %&cerggﬁé Ye { Sﬂcﬂﬂe&fdﬁ{a? Infe ‘c‘:?m?&été 's@%uého@%é@%‘?@?deﬂﬁcal with

e present 1 nven
the resjsieies b @dors@medme rative poigpaptider afier aligning hgreauences and
a

nvoc B 3BES. RSP, TRRHE AL Dy BRIt o
consigdéring amrs:peservato/eesubatltumsmsl pavicgitthel eequeace identity. Nelther N- or C-
termlrﬁéfr@g{gh%gﬁée n%rfqﬁééﬁéﬁ &(ﬁll%eg:gé%tﬂfegisgélerﬁa rég éﬁgﬂgtpgapomology
Methcxtsopmlmomptutertpregremsdenﬂwb@ﬁgnmntmre et knewin.dues. of a

correspondi ng native pol ypeptide, after aligning the

sequences- and introducing gaps, if necessary, to '
"Amirm}idlci(y)é rdefbetd’mbdammﬂypemcmetrtg lhamnd\mgyclda,mjg raotd including D-amino

oo S s T TG KRB B R i 8035 BB sl erer
desngﬁaﬁcassl ons nor insertions shall be construed as
reducing identity or honology. Methods and conputer
prograns for the alignment are well known. "Am no
The tach tHnsind atidfsequércealdrianiétefel tb wabemllﬁsrmrlgsdmeidlﬁa’rames in their
.aci.ds, e. q, and i ncl Y in am The amp .
amind g0 Seafirdon B EprPa Y ShDREP ro-REl 1S o Ba RS Eh{vention, o.g.
ofa sﬁtaﬂﬁjécﬁsécﬂbheé Aminb habrdeelqeértcervandelslcg aqialypaptnderm:otMg‘no the
que &s W t h

id varl ant "
presegfRuSiof & e AELSSTHTc Sk pliFertae Salfef Bl i plinal Nogon
or hugraniG el mave arqfaiably&DNo@eAa@mﬂﬂ l$];xbttttuﬁdrml mrmtsndzre those that

nave oGS r8 o B s2ieCo MGNGH aBt Aol SR AP RGN {Htigd m s place

at thdﬂmpﬁSlﬂdﬂMﬁ Iatpclyp,ep&degacdofdlm ®rthe Ipfesedt meemre:nceg ofta specified

t b d. t NO ; Ni
seauefiteghea el Rey bRoafk. WIS Rol O oo Bag molecuie
has beah sabstituted, %r&%@ﬁﬁgy bemultipky; evhete tweeatmeoneeanind aadabh@b been

renoved a nser

s RN e B0 Syt S P 3Fl A BB o
amds&ﬁwbt@dllrﬁﬂ)eﬁiétém adjpt@sted bn anitRddidat a pardiculal pasition in a polypeptide

0B T TV Y

amin® 60 rfeHRSIcohbd el toPsitHeR 8l dXBArbERy G- EfunYiBBEgIbUP of the

or nore am no acids have been
amino acid. Deletional variants are those with one or more amino acids in a polypeptide

according to the present invention, e.g. of a specified sequence, removed. Ordinarily,
deletional variants will have one or two amino acids deleted in a particular region of the

molecule.



substituted in the sane nol ecule. Insertional variants
are those with one or nore amino acids inserted
wonnesdietoel y adj acent to an amno acid at a parPCTERR@A/010489

position in a pol ypeptide 1ccording to the present
invention, e.g. of a specified sequence. |nmediately
adj acent to an amno acid neans connected to either
t he a-carboxy or a-am no. functional group of the
am no acid. Deletional variants are those with one or

A bindinay rmolatila of thei inerition agydieypregudedeby reeerobinamd A taghsiques. In

view o? ﬁﬁ% é or@/ d(? inj nmo%cglg %B% 'bflﬁ e s st be

variants w |
constrouledpplad:am"uier appmpnate odeir@tsecJuem:ea apd trengfgrrad m’c@ gusyﬁable host

cul e. .\WO 2005/ 028508 11 PCT/ EP2004/.010489
organllﬁnbftoheaxm' 531 1"ecul e of the i nventi on may be  produced by

r econbi nant DNA 't echni ques. view of this, one or

di ng mol ecul e nust
In a vy geeg%fwgm&?ereg'e?é?acegg}ﬂ%é} apgl?gprl ate control
(i) qumholesulemdnd:odam singlediomeiroBandingi Meledude hbtbe invention, a single
ani [ r
© KR Ao BKP 5 fhoSherln 2 MEHW oFRAR o B Hanents thereo of
eacBmthmg;Malesulagjfmejomtnn&ndjl ng Mol ecul e of the
.. i pventi in I :
i ; TEeRE g e AR Ses PR el for MR 6o or 2 Bhaing
oMoIescu&ofdilnm@vm‘hﬂoad:ylrecmﬁbmm mearsnt i on; and the use
of the DNA nol ecul es of the invention for the

production of a Binding WMl ecule of the invention by
The prezenhsdiatesot thenavd isssuch tigat pheesidlied mrsanewit oetabie tarsynthesize the DNA

kill.ed. M
role e o Bt M e Berl e o e e
sequeniees of th (mypa's/amarblmre(g\d exhdHiee BINA Seqeend;d:se:odmgrfor themdA method
f
orcoB ARG B3eBlnh REMIPRHOR b AU 225 s may o
brieflyesunamarddeldeascfolforrsn A@m\e ensoding aereapé dod\asmflaaedncpqionapantlbody

o i BB ke, TS R A i bR ard

vanatﬂmtsdmd)ere détewhinbdaad thEplNAfsegnEytts encotling ¢hk hypleevabisile regions

se
oo e R o T N AR ARBIRG S BB Al B e oot
with sulmlchmwioﬁan sitdd at the fyinoticns. dhe resérintios dxts&omah be geheraEMGat the
appropB nfq%&o )? ﬁn‘ug%e%gﬁf ]:gF &l%& olec@eolpfsetgﬁ ] ré #ﬁo%gdures Double
strandaﬂwhh thetis CDRheasseties aretpreparsd by DNfegynitesipaaveomirgrtodbe

the appr L at id | b eshSs, O
st o RR B LALRE ATt LR SAERTEDR £k CSR2-3n0 an
CDR-L3-3A6 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 monbélonal antibodies of the
invention. Thus PCT application W0 90/07861 gives full instructions for the production of a
monocional antibody by recombinant DNA téchniques given only written information as to
the nucleotide sequence of the gene. |



stranded synthetic CDR cassettes are prepared by DNA
synthesis according to the sequences given

wGODRbYsH28B/6, CDR- H2- 3A6, CDR- H3- 3A6, CDR- L1- 3A8CT/EP2004/010489
CDR-L2-3A6 and CDR-L3-3A6 1above. These cassettes are
provided with sticky ends so that they can be |igated
at the junctions to the framework by standard protocol
for achieving a DNA nol ecule encoding an

' | opul bl th
"!f?wgog?@f'sgal W%%@rﬂl‘a%@eﬁf qtgn%aﬁé’f r e'%gﬁeg E\FB' &”&qllﬂﬁatlon by
the POR PidteedTRindaRdit splicing tb Bive titkededired INAR sSquenBBIA

construct coding for the nonoclonal antibodies of the
i nvention. Thus PCT application WO 90/07861 gi ves full

Exprek$16 Vé&tbﬂs%b%ﬁr@rngtd@ltﬁbl@dwmhbt@ﬂ oPferes dMebdial Bealy and light chain

consigghPBa AT RURIPHA PGS ONchg IR BoRe oL BabRPons

prepatdifit 2P ®e dﬁﬁ/&ﬂ&ﬁ}&QI%&Efé&eE’WérEﬁ’ﬁmﬂf £4 Q4BRssidR vddter.
nmet hod conprises the synthesis of a nunber of

oligonucleotides, their anplification by the PCR -

DNA miBlebaies ea&muﬁ@ﬁhgle%nbincanﬂsodués By alsbhve gtesdre¢ dy Bdhdard
seq ence. nprising a suitable

meth‘iﬂso gxample, S%ﬁ%%cﬂ &i@zﬁ’gy and |ight chain

constant parts are publ icly avail able. Thus, once a

DNA nol ecul e of e.inventi djt .
Ina PE'&'ﬁU'éhP@HPﬂ'V‘ePF aﬁtgﬁ dpveaten. Fhoegfﬁkg'aaﬁ ff%rs%efés H@&B@Q&@fm of

some‘b@ MeCBlndl d@étﬁ&é&f&lﬁe ﬁ\ﬂéﬂ@nﬂlﬁbl@dd%mrﬁ #adeBoRNDNRAdhSBuUCts as
al so prepared by standard nethods, for

descr@gg,l?ﬁpév, as described in WD 88/1649. In a particular
enbodi nent of the invention, the reconbi nant neans for

roduction of sone of the Bi ndi ng Ml ecul es of
The f'f%ﬁ@"r Gstustencedesadeayy ¢hgin %fﬁ@%‘é’d%ﬁ??’?ﬂﬁ&“ E GREWFIERS s

a) a ﬁl%t p@lewchkéh@o@@d HVariabReddrhdis tofaPhsifg aﬁérhawelyeﬁ’ecrﬁmk@nd

heavy chain or ment thereof and coppr.ises a)
hypepefiablgregigns- @ﬁldé%esa@gabo{e TS RIS G SEBHRBICP 9% yCDR-H1-

3@6 cmm N I), IR BR- k2286 (SEXPIEr NOt i U mmimm 3A6
pervarlable regi ons conprising in sequenc
lﬁbﬂé i) thingrst paibstaningayitha codangicedipg (e fyﬁtsa'me(smd of the

vdn@ol@(aonia'i) afAd endhYwithi3-dddor ARcodingFRe ldat BiFinol&did of ik Variable

first partstarting with a codon encoding the first
dIRiRAEci d of the wvariable domain and ending with a

b) a S&HAA p%ﬂ%?fébﬂiﬁg%a\@éﬁaﬁ%rﬂﬂarﬂ%ﬂ d?ﬁ’rabhﬁnt/méfe%bl/vﬁlch starts with
domai n, and b) ~a second part encoding a_heavy chain
a eefipsy eniepding tpe first ﬁm@rﬁ@fﬁf ofithe pstantmatof feheayy ghaip and ends

wi‘t}PQ %ad&ﬂémidn@ th8fast binfiio 18 mh@w&téﬁt paRer mgﬁfea%ereof
art of heavy chain and ends wth a codon

Ph@npﬁ@eﬂ%%ﬁo%ﬁ? no acid of the constant part or
fragment t her eof ,

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).

The second DNA construct encodes a light chain or fragment thereof and comprises

a) a first part which encodes a variable domain comprising alternatively framework and
hypervariable regions; said hypervariable regions comprising in sequence DNA-CDR-L1-
3A6 (SEQ ID NO: 17), DNA-CDR-L2-3A6 (SEQ 1D NO: 18) and DNA-CDR-L3-3A6 (SEQ



foll owed by a non-sense codon. Preferably, the second

part encodes the constant part of a human heavy chai n,
wounnes/02gs0ef er abl y t he constant part of the huneoTES2004/010489

chain. This second part mayt3be a DNA fragnment of

genom c origin (conprising introns) or a cDNA fragnent

(without introns). The second DNA construct encodes a

l'ight chain or fragnment thereof and conprises a) a

first part which encodes a variable domain conprisi n%
IDN@etHathis/frsipart stedingmitharedonepeeding inediret araigp gaid;of the
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ddnliaurN@nd18) and DNA- CDR- L3- 3A6 (SEQ WD 2005/ 028508
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Second part encoding a |ight aln constant part or

byf & ngmreenset¢pgionof whi ch starts vvlth a codon encodi ng

the first amno acid of the constant part of the |ight

chain and ends with a codon encoding the |ast am no
Prefeeablyd thef sechied pari sneerdesiihe constart pag @é athumaarlight ctiain, Ineske d

Pfefe'%ﬁ'a@ 85\?%5&2%]“ ?%‘hurﬁér‘?& @l;iﬁhl y, the second part

art of a human |ight chain, nore
preferably the constant part of the human K chain. The

ok AT A SO SR RS
upstrgzam of thedirstipiactrarendticeenqgedes pat oba leaddepentidp: thisdhird harg starting
with tl’i@h&o%npeq{cédﬁﬁ gﬁé § Hggammot%&#%}ﬁi éi‘f?ﬂ'g\mﬁpﬁlgqésﬁ% dllﬂ??éla Efsfhe

am no acl
leader peyaider Tipie peplite lsTemgrepécpnsegeetlpe of thgudhaing tfydhe host organism in

) whlch\‘j\tﬁ&; %Ie' (%@re%fse& %ﬁd ISCQﬁJISQ Xﬁg}ﬁo EJQ/ thé 98 @B%ﬁelgn}g'v I;rgferably,

are exp resse quen ¢ .
the thirgt patief HimﬁrswgsjAmosﬂtrquemceiealal lgaderplaetldemavmgm amipp acid

T T P e
sequersetdseshawn i SEEI I NeyRt (atasting with themmmsw acideat positienield and
ending HRISAS gmg%afé“&’%péﬁloﬁ??lg@ A\@e J?,ﬁé@é\l}iidﬂ%rw;efttg?n Eér;t(;%nd DNA
constarct encadep adeadaurpeptlQQ haMlngoarpammembl sequenee ahshawvnpaSEQ 1D

L f C . , i .
no: AR AR i 683501 4ke SGRIES o LALEAAREh fiPamino
acid #posgitiomht).chai n, starting with the am no-acid at

position -18 and ending with the amno acid at
position -1). Each of the DNA constructs are placed -

Each ohtherDNA eonstntatobreqflacediundert the control of ssitaipleecndrs] séquences, 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.

The desired antibody may be produced in a cell culture or in a transgenic animal. A suitable
transgenic animal may be obtained according to standard methods which include micro
injecting into eggs the first and second DNA constructs placed under suitable control



particul ar under the control of a suitable pronoter.
Any ki nd of pronoter may be used, provided that it is
weadaegsieessos 0 t he host organi smin which the DNAPCT/EP2004/010489

constructs will be transfewdred for expression.
However, if expression is to take place in a manmalian
cell, it is particularly preferred to.use the

pronoter of an immnogl obulin gene. The desired
anti body may be produced in a cell culture or in

sequqnncaﬁggeﬁﬁrémaﬁhw PreRaEqdh Qg igio aPP&P&@@rﬂS@U%?n %gnqﬂgfemales and
selectify @%@bﬁ%te&se@%g Ghd Qesticanmapslyet hods whi ch

Include mcro injecting into eggs the first and

second DNA constructs placed under suitable control WO

Wherf8 %%%aﬁ%a&@ ?&Qé"p%gé&?m albelSRAURNERIDNA éonstructs must

transferrin e so prepared eggs.into .appropriate
first bp insgeed Ite e@mm S"ng?rﬁP(Ier@S%ﬁ@ vede)] dptpio sepmEaiedit gampatible
expreSith fSctbraOthe st poksibtltyaaiidneteredhen the anti body
chai ns have to be produced in a cell culture, the DNA
constructs nust first be inserted into either a

Accor@in@l}' %eQK\FHn%ﬁ aRB PrORASY arPExgrédstort Mto?%ﬁ%rtétr@pl?éﬁie ina’
omnmpat expression vectors, the latter possibilit

prokaa@tlﬁ gr faml@neqt\cee" ling: wblcammpyse% pideastipan of the RINA Gonstruc s above
descripeqVi des an expression vector able to replicate in a
prokaryotic or eukaryotic cell |ine which conprises at
| east one of the DNA constructs above described. Each
Each %%&E@sﬁ&# QELtHESInBeiniRG AINA oSk i cHBh PSSk Hdd \}\ivw]ﬁ d Qﬁféble host

transferred into a Suitable host organism

organispiNAV BemhtherRiA songteuckeygseparalely inseteden by QX!%GSSIOH VeCtOfS they
may b@&%ﬁ%ﬂé&%\é@%&ﬁ e. BH@Yype'@We&Sr bdraftf & dbeFansferred, this latter
eparately, 'i one vector per cell, or co-
pOSS'b'htéill?@mQrW %fG" e@h‘?\ suitable %@St OpgREdSTH May e apadirjiupt. & ¥aasker. a
mamrﬁ‘al?a‘t'\' detihhé, tﬁe%tté?rbeﬁ@ cEleifRY. mgreaprée?ébw kit Tnamni$tias el line is

manmal i an cel I'i ne, this latter bei ng

of |Y”1Phélldé7ﬂgéble ane Fyeloms, Eybilsiopna eanerIekimmertalized B-oelautidoes not
expre€§ ahy/ ?f&lnﬁieﬂe&fé é}{tﬁo%ﬁea@ dMi gﬁt‘mﬁ%m_ hybri doma or a

nor ma talized ut does not express any
endogeneous anti body heavy or light chain. It is also

Itis aBB %F&éfrgt?tﬁalﬂﬁ{e Hde ;b%ﬁfsn‘%cﬂﬁ‘élh§ m&g@haﬁnﬂér & cloﬁfegeof the vectors

copl es of the Vectors
per CQi'F e Bestiosganisraisnmmagimalienicell jingy thl{i ﬁegra@gggqaémay Q&dﬁﬁChed by

ampl@ﬁ? grgnﬁﬁﬁgpgpco?égaa%g@ﬂdﬁgﬁtbg%ﬁdgﬁj MH@% &ﬁplﬁl@gﬁ ethods

|ngto st cat1 on net
usualyseasishof selesting fomnoseasedtres@am@tmawuga@euraseéawem encoded

bythé §i§ eckfl d resistance being encoded by the
p[ﬁ%sy on vector. In another aspect of the invention,

there is provided a process for producing a

In an&HeFéspQEtadf?he mvélﬁitidﬁgtﬂé% % J)\ﬁdég a ER)PC \Aig%ﬁ BFddﬁEllng\éanGIH chain

ur I Ng or ahnl
bindingrragletye @émannvamtlpnewmch ngarMSéé caltainpian Qfgamm wdich is

transfm&d'Gith tHVHEE ARNse¥BAd ONA cdrBFAMEbF 4 ifféntion and (i) recovering an

active bihding molecule of the invention from the culture.

Alternatively, the heavy and light chains may be separately recovered and reconstituted into
an active binding molecule after in vitro refolding. Reconstitution methods are well-known in
the art; Examples of methods are in particular provided in EP 120 674 or in EP 125 023.
Therefore a process may also comprise j



active binding nolecule of the invention fromthe
culture. Alternatively, the heavy and |ight chains may
woeossapssoat el y recovered and reconstituted i nt @CTAR2004/010489

active binding nolecule aftsr in vitro refolding.
Reconstitution nethods are well-known in the art;
Exanpl es of nethods are in particular provided in EP
120 674 or in EP 125 023. Therefore a process nay al so

' co ri se WD 2005/ 028508 PCT/ EP2004/010489 15 (i '?MF

(i) iipg Adirat arparismytiEHB disnsiereed with afisst AN ferptict of the
f in@éﬁt@%&@ﬁé&érﬁ%@tsa@fhéaw chaif befthgiRBnRErebEREMahe Bliture and
sai d heavy chain or fragnent thereof fromthe culture

(ii) aﬁldtU(ﬂng)a wpﬂ@ ergagism ‘Q’B'GB Mf@?%%fmegmﬂmﬁ £8rond DNA construct of
t NS <MHBR %nWréébv@ru%f‘%i@ flghNNamBrFidgHfent leredf ABm the culture and

. invention and _recovering Said Ilglht chain or fragnment
(i)t resprgfituingimvitrat agtive rbé‘déﬂﬂfm'@PP £ of thedpyratipp JPrfhf@e hgavy
Vbltnélﬁ oﬁﬂa@%&ht"tﬁe@of‘%t@&eﬂm gratene flightthainorarightemt {Hepsdr
heavy” chain or fragment thereof "obtained in (i)
aﬁbltatﬂﬁ?é in{ht chain or fragment thereof obtained in
(ii). I'n a simlar manner, there is also ,provided a
rocess for producing a single chain or S|n | e domain
In a sipiilag Megnem these iscale provided ﬁﬁﬁrﬁqszérﬁowmpewr&ﬁﬁm@@am or single
domafﬁ%ﬁcﬂﬁ%Hﬂ)lé%ﬂle%f%é‘ln%@hﬂ@ﬁ'ﬁhcﬂ Sorhprigesf ormed with a DNA

constr respecti vel y encod Ing a S|qgle chai n or

0 s pwyr@gmgamwwmlws irengfermed Wf’fh aHNA gorsituchbresaglively
r @ﬁéﬁfo‘?ﬁd len?% ﬁ] 1€ dbMam Hnﬁkﬁn&h"loiééb% of IREinbériidhRed
ecul'es nventi on exhi bit very good nerve

(ii) ré@@ﬁ@mfﬁ$%ﬁnmquiﬁfﬂ§mé@mdwﬁm for exanple, in the
granul e cell neurite outgrowh nodel. 1. Ganule cell
neurite outgrowth assay (in vitro) Brain tissue

The binging:regleawlgs bf tierinvention exhibit ¥ans goagh gerve e@%@FﬁtQQﬁVV'W as

showm ¥ Sl S;Fé“ '? gﬁafg? Ifaﬁaé I&Ehlnelﬂ t& eafg?amﬁ%&%ﬁcr i bed

previ ou mann et a Identification and
characterization of a bovine neurite growth inhibitor

1. GramN¥ céf Pburife Sitfrol :rﬁgsalv'%%vﬂf&) 24; 273(30): 19283-93) .

A PIrECE Of TTOZen SSUE (e.g. 0.25¢g) is honopgeni zed
in 3-4 Vol of 60mM Chaps - 20rrM Tr|s pH 8.0-1 nM EDTA

i . C i
Brain ﬁ%%%e(g{m?%)??ﬁ{bra? nﬁ&lﬁg s té%&‘?éllﬁr? f_o‘?‘%é%%@&g{otgg e'ﬁjiz‘act freshly
preparshasydesxribed prqmqusbjr(Sallllmamaebal 1998 Wengficationiand gharacterization

of a b‘é@ﬂé b%ﬁ.‘r't@?ﬂ‘f \%.d&%to‘?gen tfz“dfi“ PB%Fch 24dda"ut 94, 233{:13@ :9283-93)

o m super nat
A pieqs oftfmizan dissiese(etg. X 259) is lsomme@meﬂ e 3-4U60! 19§ 6BInbREkkaps - 20mM Tris

o o SRR EPTFL B PRAL BT Bfolb pekiih SR, L4080 — ugm
Pepstatin - 1mM PMSF) at 4°C. Homogenate is put on a rotator at 4°C for 30min and
centrifuged at 100'000g 45min 4°C in a TLA 100.3 rotor (Beckman TL-100uliracentrifuge).
From supernatant the protein concentration is determined using BioRad.

Cerebellar granule cells are purified from trypsin dissociates of postnatal day 5-7 rat
cerebellar tissue as described previously (Niederost et al 1999, Bovine CNS myelin contains
neurite growth-inhibitory activity associated with chondroitin sulfate proteoglycans, J
Neurosci. 1999 Oct 15;19(20):8979-89). 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 mi
of 4 % buffered formaldehyde is slowly added to the culture dishes. Monkey brain membrane



cerebellar tissue as described previously (N ederost
et al 1999, Bovine CNS nyelin contains neurite
wgnroostonssorhi bitory activity associ ated wi th chegumerdoit010489

sul fate proteoglycans, J Neurosci. 1,999 Cct 15;

19(20):8979-89). The binding nol ecul es of 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 are added and incubated for
protein #xiasipsepared gs dpsaribed aRpea Vaeadsorbedpvergightatolpug protein per
cm c@ﬂfr{a]%rsﬁ%nf @fgﬁ?érd;e\n&ﬂ&she% @ronky N%@%gfﬁ OGémfar@wmwe% are

brai n menbrane WO 200

washmhrmwmnm Harg'spsoltien pefore plading ﬁweefmr@@s Restnatal day (5-
7) rat @8.%65!13@9’ ﬁ\pg\esus gﬁé{%ﬁé@&%@éﬁ%b@a Qﬂﬁg\feaéd"pd]ﬁgtee 156000

G el ner
cellslc(mfr Eehieare culigrad f@gaﬁ hr inserRyiee pdivasigdeandigyRagpstained with

neuntte tf'ﬁéﬂ"ﬁert MEBS b"@%ﬂnﬁ&?&i&nﬁl &) ‘I"'ﬁ(‘)(ﬁ "e&iahe %%lrﬁﬁgaéﬂ ¢Hl bodies

neur ons rat cerebel

DAPI g4 @mﬂar@ldm -2phang- ltpd@@airfydr%loaég,cfr%é@l@ywé’r@hﬁﬁ) is used after
stamuﬁé} @klﬁﬂﬂﬁ@1 b ¢ pQIQIbOBg Ie%;% fﬁ?@vt g?é L RB AUhABE 8Fcd éﬂ’rrol ¥ Ab are

serumit ree me and i nostalne
preingubatedtan tnardahesmEBOlmm r@mbswenﬁwﬁm@mdal Ab,

Four %ﬂ&@%)%géaﬁ?n{egfﬁﬁagéeaﬂﬁ%é‘ Fd?é %ﬁﬁé krveg lﬁnﬁp am led for each well

using A X whbiective byesynting ail indersagtions of ge teﬁ wgh w"ﬂh pmm thjough the

r
centef G 1n3UbLHIHorF AT AT el Achlto (S RGafh IR Eoules. g an
indexratip efrmbusitessrarcelhbody is eatsviated feberchf well aisregortedpreviously
[ t

(Slmo‘#éﬂ e?SIdZ %:? I\Zélaﬁﬁ n 58 FP?%@?%& CBIJI}{%I%% &ﬁr}éelélﬁ’xlﬁ&e&ﬁémme&penments
and ewr@ﬁsedwgs ah indextod nsmils|p@nselbbodyeaesulssarwxwease gfemean index

rough the center of the observation field.
neur'%/a&ﬁ%f)wbodl es touching the line. are al so counted,

and an index ratio of neurites ,per cell body is

| .
Enhal‘(?caséln(?é“t i ﬁgltlrf il u@’@\g@v@ cEre@@llJr?gﬁ%égﬂﬂﬁ %(é R&f t)é(r%%sﬁ\{es
envirenmaerd oﬁmelﬂbqvelpyepanect@mmj cesqwﬂﬂantew preinghbationpyithsa binding
[ re§e
mole&ﬁe gf(}hlsae tl&(ﬁg’%ﬁ%& 'sérv@ﬁeug é&ygk&%ﬂyror IIB‘?ér“tlgte%eﬁerlzmg effect of
the hlﬁnaraﬂéé-rl@@!ﬂ aofl g4 entibodyin @\emmul@celb@mitﬂabmtero\ngln ;egekis given
belovsFe” in the non-perm ssive environnment of the above
prepared spinal cord extract by preincubation with a
bi ndi ng ol dudexeNefritestieceil hodnt | Ghinareps® eomparediedontrol IgG
a typical profllef t he neutraI|Z|ng ef fect of
noan'r:rﬁ(gdyhuman 3A6-1gGl and Igéz anti body in the granule
+Contrel Ig®eurite outgromh nmb® is given bel ow | ndex

eIt o B Cel 1 body Ty 4y  60%
3A61gG4 0.1 pg/mil 1.43 50%
+Control 1gG 0.92

3A6gG1  10.0 pg/ml 169 84%
3A6 1G4 10.0 pg/ml 1.55 68%

The neutralizing activity of the molecules of the invention can also be estimated by
measuring the regenerative sprouting and neurite outgrowth and functional recovery in the in
vivo spinal cord injury models briefly described below.



0.87% ncrease conpared to control |1gG no anti body
+Control 1gG0.90 3A61gG 1.0.1g/ m 1.4460% 3A6 | gA40. 1
wWQ200500245889% +Control '1gG 0.92 3A61 gGL10.0 PCT/EP2004/010489

p.g/ m 1.6984% 3A6 | g&410.0 1g/ m . 1. 5568% The
neutralizing activity of the nol ecul es of the
i nvention can also be estimated by neasuring the
regenerative sprouting and neurite outgrowh and
functional recovery in the.in vivo spinal cord injury
nodel s briefly described bel ow. WO 2005/ 028508
PCT/ EP2004/ 010489 17 2. Spinal cord injury nodels in
[at s and m)nkeys (in VI VO Adul t Lewis rats are

2. Spingl ¢pediinjyury medelsiin sats,z se¥s(im vive) t he dorsal hal f

Aduthwas'}%tss&b%hreﬁ%lgBosmd %ﬁa %Bgltrja}fsmg; b écﬁ 3 h a fof M(}, spinal cord

horaci ¢ ver anes
bilategally géthg el of t!n@& theragici vertsbian bamman@nsc AnEhasiDand surgery are

described'in échmwrﬂsﬂhwa% 1 r%%géur J. Nemsc Neys gangl ?‘[’)]r cal

traC|ng tor ensory cor |cosp|nal act is
NeurQanaéwercwracmgeEhe mpterend sensery egriadspinal sraet s liaoed by injecting the

anter@%%gé ?’?g&{ﬁé&?\hd&% ah'mé’(étﬂﬁ ir 8&!{;?50%% &I‘f % § % ?gﬁgg%?@ Jg the
pumth5 thearagto BRA\ is @fgn@pqmeﬂ Ko melesplnal tdrddaithin amer Mi dayaland @idualized

sing M0 ) 8 18 o . oo

J"k‘v‘LHS‘QIi’SZl2@06@§1 8@@/&) weeks after a spinal cord injury

o VIRRS e 8 SpRarily ShrBhyouRe A0 oF B e SRRT St pEoment o,

mainly jretbe n‘igraﬂ halfy énaftgiing lpptb ongim &S Taniraingsof tbé ©8 Tain odeolaingmals
show Q%@e@at@fdeb?é%%f' r¥§ct§’/g rthbtu'tl Hg ﬁp{hettna% tTrH%c théangglrega? cfgesponds to

phenonmenon~cor respon e's on
the spontaneeps pRreUting mrrpwswécb Injucn weth knmwn inethe lifetatua, inje@red rats

being ltlrébwd%ﬂ'{ tﬂb%mc}?@ l“gle%lgﬁbf%ewﬁ\}e tl{)lb béﬂﬂét‘nﬂﬂ%go !bﬁ%ﬁﬁg

the 1 nventi
blnd"‘ﬁ(jﬂ@@@”l@%Ofdheﬂml@ntl(m/may rsbmw a‘ayenbbtmdeaprc&mhglacm lesion site and

regenEPJtIBHBf Bgr)'?gg Sc] %g’dﬁ LA @'tgérg\\fl\@'ﬂ qanbag;ﬁgg'lrggﬁt:gg{}l}/lpliegger the

anlma{mmgyjeb@wgm@rovm] rataVer m&yersswmomnﬁmrmhenls rSechVerigtiondl tests are

S
dosor R Mo Mo 2P b8 25 566757 " ©
Neur osci ence 21, 3665-73). 3. Tissue D strl butl on of

3, Tis&i DRAAbEoh Bf AlbbaRR Wi onkey CNS

The antibody 3A6 is purified as lgG 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. |

Surgical procedures

Anaesthesia is induced by intramuscular injection of ketamine (Ketalar®; Parke-Davis,
5 mg/kg, i.m.). Atropine is injected i.m. (0.05 mg/kg) to reduce bronchial secretions. An
intravenous catheter is placed in the femoral vein for continuous perfusion with a mixture of
propofol 1% (Fresenius ®) and glucose 4% solution (1 volume of Propofol and 2 volumes of



The anti body 3A6 is purified as 1gG and concentr at ed

to 3 ng/m in PBS. Miuse serum derived 1gG (Chem con
wonbvos/0283@eecul a/ CA,. USA) or a mAB di rect ed agatmaPr2004/010489

wheat auxin (AMS Bi ot echnalBogy, Oxon/UK) are used as

control treatnments. Two nmal e adult macaque nonkeys

(Macaca fascicularis) are used in this study for

i ntrathecal infusion. Surgical procedures Anaesthesia

i's induced by intranuscul ar injection of ket

glucos(e|@ju:ﬂoa) (ir[g!ucmgra@qug(, ,alg})aesﬂgeql\abj /T;b@ an'mthg the;a‘tpfa&ﬁa ?fba stereotaxic
framewgllke Eli'nagr dteff Igcoﬁcﬂtl&% YEKRA rhRllikE Sk RI2IsRIMGE batormed from C2to

I ons. travenous catheter is placed in th
Thi. Therfoscia auband fherspinahprosaoRes P&Z g P ArapsainT e Bergvertebral

musclgé Fre%ﬂaa%g land tr/@ i IS d?raﬂd BCdiSH e EeRs A chifiplete C6

volunme of Propofol and 2 vol unes of WO
|ammezm@ﬁy eré$808PRY GURRHIENaciomy£88 then pepeemad | The; dyrg mater is

expos%ﬁ dyg) J{l@se?i l&’r@l@@fna@thﬁé 78and h‘?e me.WIbal' ?lnbh@égments

reot'axi ¢ framework. Under s
correaponding tothe, rostral@pné ebihespinal prrtiek Fevergdy Ebﬁcﬁq gegvical lamina. A

polyetngreﬂé’ JB%%B RbhS), g&w&a?é@d to-gﬂeosmﬁ 'p@mﬁl(i\lz@@ anner; flow:

processes O are expose
50pg/prydelivaring ihexhNogrrAdingleodys is 'ﬂ‘éQrFG&’ctteéQW thediura, énqi RHShesdea few

mllllmglfer F&’traﬁg aﬁtﬁ]gt&%mﬁd W FR&fuUrs dithA SRUFR! 'Prﬁeeos(ﬁ@otlcadﬂnﬁk?fétﬁpé'ﬁéd and

nlnecto are then perforne
securé’dhm ajqa\atyrmac@rm ithe meszq)@fstwkamsoiasca fewcrentingier Ipyyasdnan the

Iamm@&gﬁﬁzsé gﬁfpsﬁg thLehtﬁb&stEe%ﬁféﬂ' S6ig i é]@éto@%ﬂﬂﬂt&es to muscle

e rostral zone ™ t he Sp i nal
tissuepdhe nmscba\aad e $gn sreesubtrrd cad theanimal r@ﬁvmed from anaesthesia

usuallgq|5yﬁ ﬁWu?é}eafEe i et"gpq)lfﬁ %Eklf’\@n}p'& a{&ﬁ%‘ﬁneﬁltﬂ FroBBfol. The animal is
treated glost-eperativelyhwittha gotiblotisr{Ampisiine 1|0§’o,|346)m/l<@ds o Asifitional doses

of Ca%’%@n%@gﬁgﬁpﬁg @6&3\91&9%:‘] ki neter rostrally and

ached a suture. The osnotic punp
Is placed and secured in a cavity made in the mass of

The nPREE ggl%céa%,ﬁﬁ@edfifﬁéag%i mlgﬁta %@F th E?tﬂoﬁchﬁump Seddation is first

[fam ecto e IS secur
induced wiily ketagnine, senerdiopedvaboves fnllawed by @ degs enaesthesia getained by i.p.

T
transaaa‘rdlelly with @#rlitnetaf 619 % Balinee follewed by 6@#"@%1 of fosative {49 solution of

parafcgrh%)a:f1 e{h?/g T&? '\?ﬁn‘p&%lha esbuffeﬁgg-ﬁ'eld@ppérﬁ‘lf(é?&ﬁ%%fe)ﬂ WHH &

i"cl 11 ne
solutlmkjoftswmle qﬂmsmgfcocaerpirairbe i11QE6 én tialive, 2Pandy3Qi%rin hosphate

buffer?ne week. The nonkeys are sacrificed 8 days after
mpl antati on of the osnotic punp. Sedation ts first
i nduced with ketamine, .as nmentioned above, followed by

e o g et i S A

are perfused transcardially with 0.4 litre of 0.9%

saline, followed by 4 litres of fijxatjve (4% sol uti 0o
Braingand spinal cords of the monkeys are carefully dissected, cryo-protected in 30%

sucrose and sectioned at 40 um in a cryostate. For detection of infuséd mABs an anti-
human secondary antibody is used (Jackson Laboratories). For double labelling, the
following antibodies can be used: the rabbit AS472 (affinity purified) for endogenous Nogo-A
(Chen, 2000), rabbit antibodies against GFAP for astrocytes, and a rabbit antibody. against
Cathepsin.D (DAKO) for lysosomal-localization. All the antisera are visualized by TRITC or
FITC coupled corresponding secondary antibodies, or using the ABC-DAB system (Vector).



par af or mal dehyde in 0.1 M phosphate buffer, pH=7.6).
Perfusion is continued wth 3 solutions of sucrose of
woneors@asiong concentration (10%in fixative, 20ramaP3d4410489
in ,phosphate buffer). Hi st9ol ogi cal procedures,
i mmuno-fl uorescence and -histochem stry Brains and
spi nal cords of the nonkeys are carefully dissected,
cryo-protected in 30% sucrose and sectioned at 40 pm
in a cryostate. For detection of infused, mBs
Sectiohsiateranaiser daropiflRraSERRAR Ansa £8ie8 AXIPRBRIQSHY confocal idtoscopy
ries). For double |abelling, the follow ng
(ZEBéag?%‘ggjl"es can be used: the rabbit AS472 (affinity
purified) for endogenous 'Nogo-A (Chen, 2000); rabbit
¥ihagaudane itaHighdiels of 3A6
The S‘ﬁﬁél CER% e?réaa"f\ g?ﬁé@étt%ﬁﬁésggf %l%c%‘d()%A?O for sg or nal
are presanhpt tbgtnmfuanonmte Ip the mate eredal spinal \99% afrnf?égaf@ angrqrd

mﬁé‘ﬁ\bl@l%rﬁ
sy S RO SRS e p s ons
labelhrﬁy;wrmrbml_aownmrorﬁwemme aS%é'?ﬁEBhQVedrbéC'&H‘a'F% & o Shiation s

preseﬁtﬁﬁ He%F&J?QIﬁW@@ %@n@ i lﬁé of XiirPARUNndVenhities Mt @Bl penetration

rosco The spinal cords are
ofthemby%eummdwﬂ’f@thmma@ﬂ‘éwmﬁ te and 6 cmcaudal ~to it.
Hi gh I evels of 3A6 are present at the infusion site.
In the more caudal spinal cord, central canal and cord

Thesesexpeementsrshowt thatepinal indiathecaldnfugien of aatikpdiss againsia s cell
surfac%aatn'ilgén ﬁatég"{’o % B%né&@dms& BF’HH% anltlﬁ&ﬁ thidigh thdCsh, cnrculatlon in the

I fic and cl earl over back?roun
inner @enfricies, @erttl@dac&lftﬂh) angl Oqtﬁrélgémsﬂaﬁe% Héeflg@ e %Meswm?tfate well

into th%tbrrg B ntdas%fﬂall b@'g tﬁgu{bWﬁQ'@Ss ﬁ\@cﬁoﬁﬁ&tl{ﬁ% ﬁ/§st?é%polﬂ%’ﬁdly, the

A anti body into the

antlbopalagamh’ywago Nﬁfseetemp@m thedissusshow t hat spi nal

i ntrathecal infusion of antibodies against a CNS cell

surface antigen lead to a good di strlbutlon of the
4. Tests foibneryeirppain @ndiftwctichal emend pinphlesiqnsy onkeys

(ventricles, central canal) and outer |iquor spaces.

The 1 gG anti bodi es penetrate well into the brain and
Anaesipemls induabdtbysstaemustutar inectioh of ketaming (Ketptar®s PageHaayis,

5 mg/? tr“ze&t%gne i hﬁect%g Sﬂtngw?%Sr ﬁ\ﬁﬁﬂp@?& re%'egé)br'gn CISI JeRlAibRE Bn

sue. e repair
intravénoust datiredér is placed éntbatfernorab yeim &ir doptiiupys Pﬁﬁuﬁ@hw&?@ mixture of

propoqu éﬁfﬁﬁg&f@éﬁ@ érﬂ{‘i@;}g%e E&LWW@(—‘} of Fﬂﬂogﬁfo!l ah ?fvolumes of

glucogd salpiiory, induging adeembrlanaestbe)s@ST hegarkrg;al is thqnenﬂzmegl in a stereotaxic
frameeﬁognﬂﬁc%h feﬁFer ﬁndﬁ’Gr? dA‘Jémd FHQWS g@H?nc‘?é"BrhEt frﬁed from C2 to

S AT A cOnt | NUOUS usi o
Th1. Vi faselancuttamdeth@éplnapi rpmcpnmfseﬂzs daf Q3 (OFFMs@‘ﬁleaQO%QG) jl'haﬂgravertebral

| ucos 0 d
muscfis i Bdragied g bty 4T S ShERR e ectpite Co
lamlneﬂaﬁgtdmdsara:pp'éh €7ehemllah1|n&ctdm;eareplhemmﬁqrmed In order to deliver the
mole,cutles in c‘oase proximity of the lesion, the free tip of a polyethylene tube attached tothe

pump i‘s fixed under the dura a few millimeter rostrally to the lesion.

Behéﬁoural manual dexterity tests can be performed éccording to the published procedure.
Manual dexterity is trained by plécing the monkey seated in a primate chair in front ofa
Perspex modified "Brinkman board" (10 cm x 20 cm) containing 50 holes randomly
distributed; 25 holes being oriented horizontally and 25 vertically {Liu, 1999 15428



framewor k. Under sterile conditions, a vertical

mdline skin incision is perfornmed fromC2 to Thl.
woheosfoagsoBa cut and the spinal processes of C2rCw/EPDI04/010489

are exposed. The paravertel®al nuscles are retracted

and the | am nae of C6, C7 and Thl dissected. A

conplete C6 | am nectony and an upper C7

hem | am nectony are then perforned. |In order to

deliver the nolecules in close proximty, of

/id;Rouilies;i 1998 13889 figk @. 7. (ThesegelefRiioPane pPEqYEing Qggbe,ﬁ pgl& ke @ssessed
as des{:r‘?oédh ?Pe BH@og%rédé trs6st injaeted lﬁ 8 rigHf I@erﬁisﬁ%’iﬂb g Bﬂotlﬂﬁét@a Dextran

' esi on. Behavi our al- nanual exterit

Ammet(B@AsM@@ﬁU'BéPrf&e@aﬂﬁédn £ainsd-dn e el hemushgr: it 'é%@‘éofesce%t
antero aGE %%Hé#luo%@wﬁloeqﬁéﬁ Wélééﬂléﬁ:’rbbé@ Nneod, wsanhéf:s Medté®

ey seated Iin a primate chair front of
Histologioekpresesaing 1oi isyalig: thergArSFERMe" P%*Pﬁ“%ﬁ’r?% d?%F’&?ﬁj‘ in details
F@du“ll %o d3obegy random y ~ distributed; 25 holes
prev'o g orelPent ecfﬁgorl zontally and 25 verti cal l'y {Liu,
1999 15428 WD 2005/ 028508 PCT/ EP2004/ 010489 20 /i d
fSRMink ifentidP 980 baRRtes/ i d} . 2. 7. The regeneration and
Theresproutll r?& I%’? goéers can be assessed as described. The
ant er ogr ade tracer |n{ ected in the rj ght hem s,

i s
() Bhewsepf thedindiag molgsuleaf Hie ipgHtion ipih W%fep?'gsg F)amma"a“
1:%(?/66% $3len &) Par'tleulbhﬁurlnéﬁ heM6nd sRkene, the
fluorescent anterograde tracer Fluorescein Dextran
(Mol ecul ar Probe(r), 10%in saline) is injected.
(ii) Ha mecuhaaigmfcra;baumgmmes ofp remmalian ineswus sestemaparastiaiias human

erf V.

U5 R B 55 D SRR At e i
amstecpleemf thesinyenfion thea patiend in neas ¢fistdh gatmsenbAlil es of
the invention in the nerve repai r of a mamal i an.

nervous in particular [VOous .
@ (#p el gt CBPPPEBSH 1 AERCPAISTI o AR T SR bystem. in
éM@Mér BOMAreARrvbils Htem wuloarcohtpﬁae“s thedindingsmslestiesof the
ch conprises adm ni ﬁ ect llvetarmunt of
tlﬁ‘ée@ffoﬁ’oq'\ﬁ’ga Phagmecaytca %?Ccleﬂ%bf%n%rﬁ‘?r BPa pat i ent
in need of such treatnment, or (iii) a pharnmaceuti cal

conposition for nerve repair of a mammalian nervous
In parfiguiarete bnmdmgamotacul@smf theurvantine aleousse iy fer axenalipgeneration and

lmprogeoJTﬁ{ar {é? b@g déméé;% thes tHe mblReuled B @BlIMvRAtIGHHave a

accept le carrier or diluent. Ln
wide Lpidltytln (pal‘taular fqn@umancauhxgcmF@mawl%metw'nwemwsr?f H]ee

lnvenﬁjcﬁfz;rg lysERS m%g btk f‘@ér%ﬁh Qﬁeﬁi& of'tl’i@b&%@raﬂ ?PIQQI aftdcentral

nerve I ber "ol ecul'es o
(CNS) nergous systamaie. more\parécuiarly intnpuradepgenarpiivg diseases suehamh

AlzheTIRESe. FRkinSSR IRk Sed, A BirBiE et 2RbSs BRI Eewy lice

I 'O ‘are use ! eat nent” of various
pathowgmas@manfdetﬁwtl@m gqﬂeealaqi|se(asm)‘olIgwmg(,céanlalaperebral or spinal

trauma, stroke or a demyeliating disease. Such demyelinating diseases include, but are not

limited to, multiple sclerosis, monophasic demyelination, encephalomyelitis,, multifocal
leukoencephalopathy, panencephalitis, Marchiafava-Bignami.disease, pontine myelmolysis,
adrenoleukodystrophy, Pelizacus-Merzbacher disease, Spongy degeneration, Alexander's
disease, Canavan's disease, metachromatic leukodystrophy and Kraﬂbbe's disease. In one
example, administration of the binding molecules of the invention can be used to treat a
demyelinating disease associated with NogoA protein. In another example, cells which

express the binding molecules of the invention may be transplanted to a site spinal cord



(CNS) nervous system i.e. nore particularly in
neur odegener ati ve di seases such as Al zhei ner di sease,
woanisimssor di sease, Anyotrophic |ateral scler oBCE/EP2004/010489
(ALS), Lewy like pathologi®s or other denentia in
general, diseases follow ng cranial, cerebral or
spinal trauma, stroke or a denyeliating disease. Such
denyel i nati ng di seases include, but are not limted
. to, nulti Ie scl erosi s, nonophasic,
injury tgdagjibateaonagrouthdbiugheihiae Injred Site. Syeh frapgelnted cells would
prov.dé QLH{éH?i%Cf@rﬂléaioﬁﬁQ%BMal SR AiHEES RJlIbWing mJMyrocc traumbagactBedls

could ingHg ety ST RIS Peks SereTigerS Btaifieentineages of fetal nerve or

tissue gRéMRgJy degeneration, Al exander's disease, Canavan's
i sease; met achrormtl ¢ | eukodystrophy and Krabbe's
di sease. In one exanple, adm nistration of the

The eftbédﬂ G’{ Bﬁg-‘i@'hﬁ@éléﬁ% l?cﬁgd-h?ldow@élbm ﬂ.ﬁhcﬁ@mtl h!a:otﬂ@?@nﬂ@neuro-

reat a nati n | Sease_assOCl at.e
anatorpicak mwcmr i trﬁféra @Eameewasc@ﬁ SUPIGRS fan %%B Qﬁﬂﬁﬂ@d by
Shih- Y@nnriz)an Q\nﬁ‘} |P¢§dHa@r$ Jobh Rogalb8 VA KOMireisrtines. iSchivab) @wesdblyn L.

d WO 2005/ 28508. PCT 04/ 010489
Karto Iy 2904 e M GRTHIA Neao B BRIV RR R TRI=GRIG RO HEI g Rt

pumpsd & 3HURGaBI g ReekSlfier Midds @ér%Btaﬂ? grtf@dct&umhl (MCAD) ORécbRery of
uncti.o

means for restoring spi r
functighapen §HaBHingd atine eaURAQaIED reastine PHANGdBe st Lopyralking
test. Tﬂ@%ﬁﬁlﬁ‘é@%ﬁ% Isfowed that eercwhérstrédting iviiherr@iniminb Nogoes
fetal nerve or tissue gfrafts The effect of

‘b|°CkﬁdGﬁy°ﬂ%9ﬂW%%fﬁedf§8k%§6QV§% Junclien iMRroVethct i onal

recovery and neuro- anatom cal plasticity in adult
rats after stroke was the subject of 3 b?”gﬁt
In addiign} therRipding Mogwhes\oéﬁheﬁwntwhﬁaeyuaw ﬂ”ﬁ? regupent of

degen%?a?ﬁ/la SeulafBisdrdérs \M\l&h n%rcﬁt‘eﬁtlﬁar lﬁﬁfébﬂﬁmv@#@ ﬂ@dlegenératlon of
Kartje in 2004. Purif anti -

Tet'na\/ﬂ§°éﬂﬁﬁ' ﬁ?'@t'@?’%n%§cﬂ%?ﬁde%%m“’@ in gﬁﬁ%ﬁg aP%"&HEF‘P“Ym'C optic
neuro é’tNE% all fHREK st cﬂftk%@uﬂﬁéﬂ dbe-reiafetmadularidegéneratish, dribetic

. Recovery of function was g%_u& ,
retinogay. |<a/at0fdom@wlﬂpoeqe@%€ﬁ'\ﬂla) f%ﬂt'smn%fﬁ%sq % e?fd?%f#&ease Best's
vitellifth@h kdtiRgl ddgRpbratidh @ ebF € bbigenasianiRpodis Sndbiderheretitdry retinal

even entreating with an
degensjfgfiansnpaiolagic @?yogtq, Eﬁé@"p’i’% émleﬂ)‘aﬁ‘f'\rl"%gﬁwﬂ?%ﬁ s?\ere(ﬂary optic
neurobSY QW8 Bitet Srfctdslof dopieal traRsgRamationtor e refritties corhedlisergery, and
invention are useful for the treatment of
herpeg&geatitis-at i ve ocul ar di sorders which may directly or
indirectly involve the degeneration of retinal or
corneal cells including ischenic reti at hi in :
Furthgigings dhe it Meleoslss REIE GBI LaTo RSaRG S faient o

HiRfidBoritidPR! h&rtiELRaty dchizopRr@fial fldaiepresgrnul ar
psye dﬁgéen%rz!\h onb di abeyltl c Fetl nopataﬁ?, cystoi d macul ar

edema (CMVE), retinitis pignmentosa, Stargardt's. -
For t s%?rﬁﬁ@ahoﬁ?stﬁe §;t>pr¥5brt|§cb b el e&f'&@}sedﬁw?ﬂépﬁdlr@upon for

congeni amaur ost s and ot her heredit

examplgf thqzaparﬂqg@gp@egm ehibe inygntien @gt;ecerﬂg,lg){fﬁda the @Pgﬁéb%qmvstraﬁon ‘
and 98 nRURTBIdSdvielitydt thd-Ehiition Hafigartistad. Yn §6idral, the dosage preferably

will be in the range of 1 pg/kg/day to 1 mg/kg/day. The Binding Molecules of the invention
are conveniently administered by pumps or injected as therapeuﬁcs at the lesioned site, e.g.
they.can be administered directly into the CNS intracranially or into the spine intrathecally to

the lesioned site.



neuropat hy, the after effects of corneal
transpl antation or of refractive corneal surgery, and

woeoparsioeratitis. ' Furthernore, the Bi ndi ng MeCemprk®@a/010489
of the invention are useful22for the treatnent of
psychi atric conditions, particularly schizophrenia and
depression. For these indications, the appropriate
dosage will, of course, vary dependl ng upon, for

.exanpl e, the particylar | ecu nve
The BigSAE Ryt o R R oG b EERnt B i
sequeri@l ékﬁrﬁ?lﬂﬁﬁbrﬁ\ﬁm%thbis/agﬁnté IFor @Q&poltel "DIB Htmilrtg;m?lﬁeEﬂES df then
gener a n

inventigh 631 b7 REIISIoRed 1 SHGPRAIIY FRErEPmAAe AP s SEESS put not

limited & @oﬂtlaé!@ttéltdld%rfollﬂ:ﬁg gme?cw @ma: ycl)rﬁdhmlmyl estaémgdnsbﬁor plookiag further
or 1njecte as erapeuti Cs a e.lesjponed,s

nouronh dgmbg NS R SUahAL A5G PERLERy NP RSO G aglgeS such & N,

BDNF bRbihef Hrigs 3o r)éu%dd Bhératiiedisgasee subh aeEreloa™ or uewodct;tae Other

VAR T e R N

(DSPAD b% aebsad ANRIOIDI0g438Y: dirbheé ainbodiment, tnmpresemumnah provides

s combman st B B b ARl s dEpae,

paﬁlcﬂ%ﬁﬂtéttl%bﬁﬁem%f SPOKY alvelPas Mhérhta&éttltical wrhmmmhe bg‘lmpnsmg said
agents such as_ but not llm%ﬁ'}f (ﬁ{‘tl%s er oi h

combingsionofp Hged hersire W agaNthale s 19 t?%? ipis nigp when

the tw®h§&ME B hérhinkesred BRAIRASOUSIAGRGE aaﬁmstetydbmdep@nd@fuy ina
axonal regeneration, Neurotrophic factors such as NGF,

fashiomepgh that therrgents Wil ack e3P d8ener at i ve di seases

such as Exel onTM or Levodopa. OQther suitable
conbi nation partners fo (%gép treat ment of strotke
The stmqt@mqiétee Agtye igEfierts e NPSy 9eRPELPo ?é’&’t%ﬁ“es may

be takmm%%)ual bditlé]’ﬂ@f tﬁgtsﬁﬁlidMQmﬂéﬁﬁle mmnemnmkt orfrom

i de a co nation c n
ctablgeor . Patsoh PR aoe e s B LB Bl BBl ES M Ros
prowdbfw IMSQ%JmnTh@Eoﬁédp@K@inQ%oM\@ht thageop tsarawmeu@orpabted by

om0 B D oSl an

basedGH B tdieRnidie ﬂke\ﬁlglﬁeﬁdmecﬁ@ﬁ”ﬁéﬁuféﬁereaa‘im testthe pﬁairmaceutlcal
si mul taneously or are ad dently in a

ntnlste$ H

indicatartAnS ProRees lntandned ISLAIESls, Poin 42 PTG Bng ALV e
time. The structure of the active ingredients
identified code nos. eneric or t ade

Phamsseykia ROMPBYINT! 468 s B BniRELExLAganyptnal manner.

E.g. aGOrRBMAoH Becdrimghe ﬂféﬁn‘lrétﬁi@?i co@tbnélh@ lﬁe rdalb&h% eﬁthe G?n\@ntlon is
Patents Inter nat i onal

prefergbly grovidgdyip dapbilize fogq;\, 5@ |Byme%5§ge ﬁggml l?l?ﬂé IS 0iS<0 ve h a

swtab&&écﬁ&%ﬁ@ ReHias, fGnOéBiaﬂﬂﬂe tafleaRiter fBr iMfIcaBY of steMe pafietedd
reference. Any ‘person skilled in the art is fully

PhYS@‘P@ﬁﬁlléé“'t% identify the active ingredients and, based

on these references, |ikew se enabl ed to manuf acture

and test the pharnmaceuti cal
To aid in making up suitable compositions, the binding molecules of the invention and

optionally a second drug enhancing the effect of the Binding Molecules of the invention, may
be packaged separately within the same container, with instructions for mixing or
concomitant administration. Optional second drug candidates are provided above.



i ndi cations and properties in standard test nodels,
both in vitro and in vivo. Pharnmaceutical conpositions
wohodsivessorvent i on may be manufactured i n conveprCTamR2004/010489
manner. E.g. a conposition3according to the invention
conprising the nolecules of the invention is
preferably provided in |Iyophilized form For inmediate
adm nistration it is dissolved in a suitable aqueous
carrier, for exanple sterile water for injecti
- The sysewgisticeBak 9fer W%M.Ogﬂ%?'eﬁa g gleules Ofﬁheainaefﬂwn and growth
factorsl@!&h%g NUBF Pyl DddmeRemans ih vivo by thdepikaldrdiajurphoaslses
of the invention and optionally a -second drug
enhanci ng the effect of the Binding Mlecules of the

The inVdh{BRWilPHe rr@é/fuup@ndmwsawdefémé% tHeyfoldviRg Bxdmgles. They
sane contai ner, nstructions f m Xi n or
shouIdTSNANE BSRIF i RS TiaePomal edesmar ug
candi dates are provi ded above. WO 2005/ 028508
PCT/ EP2004/ 010489 23 The syner8| steéeﬁ fo?ét of a
In the tliwing sxpERlestalliB@PBIAHIPHEeB IIgdied<e!ds e i nvent i on

and growth factors such as NGF may be denonstrated in
vivo by the spinal cord ury nodel i-nventi o
The mAPPSOTY RSV IEARGN AR B IR BERIGS & BnRE Qe ascoring to the
preserft%\)eﬁ%mgorﬁm fh‘é valifi§lg paf P tHedighothaih (8%W @D NARE8) and the

construed E&‘t he scope of the invention. In
Var'abbﬁwglth%hﬁﬁ@’%ﬁﬁhﬁ NP:#knperatures are in degree

Celsius (C). The nonocl onal antibody of attention in

t he Exanples is a Binding Mlecule according to the
The foipwine Abbiey(AiRRS 8¢ ¥Spri sing the variable ,part of the

ELISA | ghénﬁhw@lmkét?%hﬁb—%@baﬁt)as%a the variable part of
the heavy chain (SEQ ID NO 2). The follow ng
FACSabbr@%ﬂ"%&qeﬁ% aglivatessed: SOfNGSA enzyme | i nked

FITC | NMMUfisreichaigbthpiegayate FACS fl uorescence activated cel |
sorti n? FI TC fl uorescein isothiocyanate FBS foetal
FBS povi ieeta bPYiR® SRIP human cyt or negal ovi rus pronoter |gG

HCMV mmmaé@ bireghe@eistofaotdld monocl onal anti body PBS
hat eetluffered saline PCR polynerase chain

I9G reaclrnfb‘r'ﬂ%%né”iypel@t hods: Generation of human Nogo
MAb A eXRIoRESLRA aRfilsdy’ uct s (pRK7-hNogo-A): A human cDNA

PBS phosphate-buffered saline
PCR polymerase chain reaction

Example 1: Methods:

Generation of human Nogo-A expression constructs (pRK7-hNogo-A): A human cDNA
library constructed in lambda gt10 (Clontech) is screened with duplicate filter sets using
standard procedures. Fragments of human Nogo-A are amplified by PCR from human whole '
brain' cDNA (Clontech) using a standard protocol and subsequently cloned into pBluescript,
digested and.isolated, or used as screening probes directly. A 400bp Xhol/Smal fragment is
used as 5’ probe, the 3’ probe is amplified with primers CA-NA-2F: 5-AAG CAC CAT TGA
ATT CTG CAG TTC C-3' (SEQ 1D NO: 29) and CA-NA-3R: 5-AAC TGC AGT ACT GAG
CTC CTC CAT CTG C-3' (SEQ ID NO: 30). Positive clones are isolated, subcloned and
sequence confirmed. To obtain a full length human Nogo-A cDNA, overlapping clones are
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confirmed. To obtain a full |ength human Nogo- A cDNA,
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RSP s BTG N oo Y g, 5
GGTACAAAGATTGCTTATGAAACA-3' (SEQ ID NO: 37) and 5'-
AGCAGGGCCAAGGCAATGTAGG-3' (SEQ ID NO: 38). The two fragments are then
subcloned and for each fragment at least 4 independeht élones were sequenced. The full
length cDNA is assembled by overlapping PCR using the primers mentioned above and the
resulting product is cloned and sequenced again.
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concentrations o romat ogr aphy-purified proteins are
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wecs SEES Aot B Sl W B 7
immunised sﬁiﬁmtaueoaslywthdmman TﬁﬁanWr@panlm e a partisnlapseduemae in
huma%'?‘\?dgloglg ﬂR%_bmonoc!onal antibody was generated by standard hybridoma technology
by fusion of the spleen cells of the mouse with a hybridorha ce!l line..

Immunisation of Medarex mice was carried out with with human NiG 70ug/mouse in the back
of neck and flanks s.c.concentration 1.5mg in 1.9ml Mixed V/V with TiterMax Adjuvant.
Injection of 180ul s.c / mouse and subsequently boosted several times.

Determination of anti-Nogo-A Ab titers in serum with ELISA was carried out in 96 well plates

were coated with 8ug/ml human NiG in PBS(100ul/well) Incubated 4 hours at room
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containing a feeder layer of peritoneal cells from Balb/c mice mI/weII)
Preparation of mouse peritoneal cells is carried out 24hours earlier and 1ml cultures in Hat
medium, 24 wells Costar plate were prepared.The yield from one mouse is sufficient for one
24 well plate=approx. 2000 cells/well. Following sacrifice, the peritoneal cavity is washed out
with 5ml of 0.34M sucrose, usiri'g a 10ml syringe and 18 gauge needle.Groups of 6 mice are

collected into 1 tube,centrifuged,resuspended in HAT medium and aligouted into wells.
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4-20% Novex gradient gels. Endotoxin content is measured by the classical Limulus
Amoebocyte Lysate (LAL) reaction accoyding to the manufacturer instrqétions (Endotell AG,
Allschwil, Switzerland)..
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c) LOCIESI-MS: Naﬁszm)acmrggtm t@@@rneﬁl qubbsing a Q-Tof (Micromass, Manchester,
UK) quadrupole time-of-flight hybrid tandem mass spectrometer equipped with a
Micromass Z-type electrospray ionization source (ESI). Acquisition mass range is.
typically m/z 500-2000. Data are recorded and processed using MassLynx software.
Calibration of the 500-2500 m/z scale is achieved by using the multiple-charged ion

peaks of horse heart myoglobin (MW 16951.5).
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Results: -

From mass analysis homogeneous heavy and light chain of mouse 3A6-1gG1 are .
determined. The H-chain is single glycosylated. Total mass analysis of heavy and light chain
shows a single mass for both chains. HPLC chromatography of mouse 3A6-]gG1 shows a
single peak. After HPLC purification followed by reduction and alkylation pure heavy and
light chain are available. N-terminal sequence degradation is performed on light-chain and
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2051100 ‘Ey® pl ddBﬁaOrERqa,ctlmmi hr at 3700 F2) PCR amplification of cDNA encoding for

rt™ DNA polymerase is used.

the Vy and V. the proofreading enzyme ProofSta

PCR of light and heavy chain: Reaction mix: 2 pl cDNA , 5 pl 10 x reaction buffer, 3 pl
dNTPs (5 mM each), 2 pl 5’primer (10 uM) (see Table 2), 2ul 3'primer (10 HM) (see Table 2),
1 ul ProofStart (Qiagen, Cét # 202203), 36 pl ddH.0. 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 pCRquntTOPO (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 3A6 mAb (V-H, SEQ ID NO: 43) and of the light chain of the 3A6 mAb
(V-L, SEQ ID NO: 44) cDNas are determined on an ABI sequencer. Altogether ten clones of
mAb3A6 light chain cDNAs from two independent experiments (RNA > cDNA >RT-PCR)
were sequenced and aligned. 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 Vy and V. cDNAs; all primers are synthesized by MWG Biotech, Germany.



CDNA is generated by reverse transcription using the
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pl/ RNasin (Pronega, 40 U m), 2 pi dNTPs (5 mM each),

1 pi OmiscriptTMreverse transcriptase (Q agen, Cat #

205110), 10.5 pl ddH2O, Reaction: 1 hr at 37C. For PCR

anplification of cDNA encoding for the VH and VL the

proof readi ng enzynme Proof Start|l M DNA pol ynerise is

used. PCR of |ight and heavy chain:. Reaction mx: 2
TableR®! CDNA, 5 pl 10 x reaction buffer, 3 pl dNTPs (5 niM

each), 21§J_S_pLLuEL_(;Q—NM—ese%-Iab!e 2} ‘
Primepp13’ pri hBPAYARESN) (see Table 2), 1 pl Proof Start SEQ ID

(Q agen, | Cat # 202203), 36 pl ddH2O. PCR conditi ons: NO:
95C/5 mh, (95C/40 sec, 53C/1 min_ 72C 1 mn) x 35
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3A6 mAb  (V-L, SEQTD NO 44) cDNas are determ ned on
an ABlI sequencer. Altogether ten clones of nmMAb3A6
[ ight chain cDNAs fromtwo i ndependent experinents
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Pri mer SequenceSEQ | D NO - VL | eader
site ofmmmmwmt@r@ed@ﬂ%smld nogo oass. By using the primer
HI@§I SRS EX t@ﬁsﬁ@‘hﬁ t@ d ¥Hasparti d)l the heavy chain
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mneln aspartic acid) int heav
an amimad@igid exchange (R—)K) in the joining region takes place. This results in changing

the J5 type joining region into a J2 type. The resulting PCR-fragment is subcloned into
pCRII-blunt and the sequence is verified. The correct fragment is released by Mlul/Hindlll
digest and ligated into the expression vector LCvec-AAL160 thereby creating the final
plasmid AnogoL.C3A6.

Primer | Description | Sequence o SEQ ID NO:
1 | IsG4HC5’ | CAGGCAGAGGTGCAGCTGGTGGAGTCTGG

2 IgG4HC3’ | aaaTTGGTGGAGGCTGAGGAGACG

3

TsGALCS’ | annaacgegttgt GAAATTGTGTTGACACAGTCT




| eader in position -2 is achieved. The correct

sequence is verified by automated sequencing and the
wobnegmestos VH cDNA is rel eased by X bal/BanH degestr2004/010489

Ligation into BarnH / Xbal 3igested hcMCPfin resulted

in the final AnogoHC3A6 expression construct.
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Results:
The human 3A6 IgG1, IgG4 mAbs and 3A6 Fab' binds to human NiG at very low

concentrations over the range 0.01-10nM

Example 7: Biosensor affinity measurements for mouse 3A6-lgG1, 3A6-lgG4 and 3A6
Fab to Nogo-A domains - '

The affinity of the mouse 3A6-IgG1 mAb, 3A6-IlgG4 mAb, and of the 3A6 Fab are measured
by surface plasmon resonance (SPR) using a BlAcore 2000 optical biosensor (Biacore,
Uppsala, Sweden) according to the manufacture’s instructions. Recombinant human NIG is
covalently immobilized on a flow cell of a CM5 sensor chip using amine-coupling chemistry.
Briefly; the carboxymethlyladed dextran matrix is activated by injecting 35ul of a solution
containing 0.025M NHS and 0.1M EDC. For the immobilization on the sensor chip the
recombinant human NIG is diluted in 0.01M citrate buffer at pH 4 and injected at a flow rate

of 5pl/min to achieve coupling levels allowing affinity measurements. The deactivation of the




(Jackson Immuno Research #109-036-098) or Donkey

anti-human HRP at a dilution of 1:5000 (Jackson
woOnmsnasseesear ch 709- 035- 149) for 3A6Fab i n PBBCO/EPYDEN10489

/0.1 9%Noni det 40 (100 I/weld) is added and i ncubated.

2h at RT or overnight at 443.and wash step is
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BM bl ue POD (Roche #1484281) and incubated in the
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manufgawe?al bi osensor (Biacore, Uppsala, Sweden)
according to the manufacture's instructions.
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membrane is incubated for 2 hours at RT with the corresponding second HRP-labeled

antibody (goat—an_ti human IgG Fab2 from Jackson Immuno Research) at 1:500 000 dilution
in blocking buffer. After three washes with TBS-T the membrane is incubated with the

chemiluminescence detection reagent (ECL Advance, Amersham Biosciences) according to
.the manufacturer’s instructi}onsu and exposed to film.

Western Blot analyS|s W|th human and monkey Nogo-A proteins: R

The Western Blot Analysis is carried out according to standard methods 10 ng human NIG
purified from E.coli is applied to each lane, SDS-PAGE is performed and transferred to
nitrocellulose membrane. Blocking is at 4°C in blocking buffer over night. After incubation of
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peptide epitope 3A6 IgG4 monkey NiG, H-NQQELPIALTKLVKEED in PBS (100pli/well)
covered and incubated 4 hours at room temperature. Plates are flicked énd refilled with
200p! /well blocking buffer(PBS+5% BSA), covered and incubated 1h.at RT or overnight at 4
degrees centigrade , then washed 4 times with tap water, refilled with PBS and flicked.

mAb 3A61gG4 is diluted in PBS+2%BSA (100pl/well), and incubated 2hat RT or overnight at
4 degrees. Dilutions of mAb: 10nM to 0.001nM..Wash step is repeated. 2nd.Ab is diluted in




anti body (goat-anti human 1gG Fab2 from Jackson | nmuno

Research) at 1:100 000 dilution in blocking buffer.
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of theRIASt todhuaraa NiGL bkehtrasta 1 @90-fdldeixogss hf a peptle/witkl the same amino
bl ockjng buf fer ( PBS+50 i ne
oo QA BFEIFPS Bl iNE) A0S0 e
bindingecsf HieglartibodyeshumamNiGp water, refilled with PBS and
flicked. mAb 3A61g4 is diluted in PBS+2%BSA
(1001 /well), and.incubated 2h at RT or overnight at 4
mAb GAg bheding Bb mdrnkey NiGf: cohpetiticdnwith syothetit peptideepitope
step is repeated. 2nd. Ab is diluted in WO 2005/ 028508

PCT/.EP2004/ 010489 35 -35 PBS/ 0.1 %BSA'/ 0. 1 %Noni det
A synftietic 104nér avatdiningitig: ephiopd atqubnzé (MQOETPUL THLMKEERtis aged to

compg&ygigﬁ{b@f%%\gy%%@% N é’h&ﬁ%ﬁ%&t&gres%gcp ljn/é/f%loli fo?%ir@iﬁbeto the 3A6
antibody. Prior to incubation with membrane bound monkey NiG the3A6 antibody (1nM) is
incubated for 1 hour with the synthetic peptide using different molar ratios of peptide to
antibody. A 100-fold excess results‘ in a deqease pf the signal, and a 1000-fold molar
excess of the peptide substantially inhibits the binding of the 3A6 to monkey NiG. In contrast
a 1000-fold excess of a peptide with the same amino acid content but with a different
sequence (scrambled) does not have any effect on the binding of the antibody to human
NiG.



i ncubated in the dark at roomtenperature 15 m nutes

and 501 /well 1 MH2SO4 is added to stop HRP substrate
woeesiiegsns The OD i s determ ned using a nm cropP@rAP2004/010489

reader set to 450nm Result®: Epitope mapping of the

human 3A6 mAb: The epitope mapping results in a

sequence ELPTALTKLV in human N G protein. Conpetition

of mAb 3A6 binding to human NiG ,in western blot with

s B P et SR B SR

Detail&Kisiading@nblyséssofitre htbnedhe Apitopetdmdtscranitfiedregquence are performed

using ER{SE PrBe ) doabedthe BPER AR B Xrwerttion engedent

manndétesnNbwscbacentiatichs(@.00a thMed nfAf D raohkeyemy. huﬁrancrrephde epltopes

comp SR R T TR G A 4, Bl i scorc v

no bing@ngtib ed @r@apféd@enmlp@gu(ﬂ; fferent nolar ratios of
peptide to antibody. A 10-fold nolar excess of
"peptide shows a significant decrease in the detected
signal for human N G (produced in E. coli). A 100-fold
excess results in a further decrease of the signal,
and a 1000-fol d nol ar excess of the peptide nearly
conpletely inhibits the binding of the 3A6 to hunman
Ni G In contrast a 1000-fol d excess of a peptide with
the same amino acid content but with a different
sequence (scranbl ed) does not have any effect on the
bi nding of the antibody to human NI G mAb 3A6 bi ndi ng
to nonkey NI G : conpetition with synthetic peptide
epitope A synthetic 17-mer containing the epitope
sequence (NQQELPI ALTKLVKEED) is used to conpete with
full I'ength cynonol gus nonkey Ni G expressed in E. col
for binding to the 3A6 antibody. Prior to incubation
wi t h menbrane bound nonkey Ni G the3A6 antibody (1 nM
is incubated for 1 hour with the synthetic peptide
using different nolar ratios of peptide to antibody.
A 100-fold excess results in a decrease of the signal,
and a 1000-fold nolar excess of the peptide
substantially inhibits the binding of the.3A6 to
nmonkey NiG In contrast a 1000-fold excess of a
peptide with the same amino acid content but with a
di fferent sequence (scranbled) does not have any
effect on the binding of the antibody to human N G
WO 2005/ 028508 PCT/ EP2004/ 010489 36 Bi ndi ng of 3A6
lg&4 to the human and nonkey Ni G peptide epitope in
ELI SA Det ail ed bi nding anal yses of the mAb to the
epi tope and scranbl ed sequence are perfornmed using
ELI SA . The results show clearly that the mAb bi nds
in a concentration dependent



manner at very | ow concentrations (0.001 to 1.0 nM to
nonkey and human peptide epitopes conparable to its
wéDRoos28lodcore for human Ni G of 0.14 nM Mor eOPET/EP2004/010489
binding is specific with g binding to the scranbl ed
control peptide. WO 2005/ 028508 PCT/ EP2004/010489 37
Clains: 1.) A binding nolecule which is capable of
bi nding to the human NogoA pol ypeptide (SEQ |ID NGO 5)
or human NiG (SEQ ID NO 7) or human Ni G D20 (SEQ ID
Claimgg 24) or human NogoA 342-357 (SEQID NO 6) with a
di ssoci ati on constant < 1000nM 2.) A binding nolecule
which is capable of binding to the human Nogo .
1) poiiaypleculpQetsh fsPRmIC 6F bERNA AR MATAS HEEh Pebmnide (SEQ
E 5D cﬁ?ﬁ ﬁEQdE? ¥Fhurd4n NiG-D s&m |INo|ggA24 or
I?ALN@ 52 (SE Mﬁr 4 W th )a di ssoci at, |dgrj1( c )
Do NoaPeL ST (SEG IO 83 5t s SaRH G RO (O0nM.
site, said antigen binding site conpr|5|ng elther in
sequence the hypervariabl e reglons g
2)  EbRedheE melecukih B eRaRle of ABIRG RR PRI Mo PalREPIde (SEQ

i I
ReF R e ot oBB T No 20 o

per biogn. LT SHID S SN ek PORRBCRTSIAS: [ QQerM and
%\%)&priéérf at 'lébs?@ﬁé’gﬁﬁg%ntm%| 31 V,é’ia,'na?:h én hiRging @ge ccr>]mpr|smg either

ch each

. hquvam%tbﬂeéﬁyp@@’aawe m%orﬁtCﬁJBéﬂ CRRH7oARY 65039 which
( E%’ES[ ?%HWBér?&ab%Edé\‘é%{&% Qﬁ%ﬁE%; 9% ﬁ&"ﬁo@?&)é—% tRéPequivalent
CDRDG}I@@AB% TGQSEQQ[ERM3P1Q’>§SE@| R: §D rﬁi?'?rghl%%‘h?e(ﬁﬁ%m NO: 9)
1ahg B ngggﬂégc? w%ggrto the human NogoA

ypep or human N G (SE%
. 7 n smqubummemmmﬂawlsmlonstﬁmuzﬂ:PFbkz ang N@g@fANhlch each

3%@%&@5@86]9 rSfbnsCare t JehsPoe %ﬁ%@bg@% (RRSANbIe

Ses s anti I ndi n

comprmiaty mmw F i 7 90 COR-EQ B8 {SERHD NO: 12)
: H%ndga% 3. ( H3sy of which each of the

hypervar 1-abl e regl ons are at |east 50% honol ogous to

t hei r equival ent hypervar| abl e regi ons CDR-H1-3A6 (SEQ

3.) M%n@gcu% Eﬁl %gélge%?gfrr]\g otl@ hlﬁﬁ?f}] g@ﬁ%ﬁg ?ﬁ@ptlde (SEQ

¢D M9 153 ionurinan HEQ lﬂéE@thN@ [5)20) @umn%‘gﬁkl&& @@Q) H3NO: 24) or
S

ogous
chmprisesqui val ent hypervari abl e regi ons CDR-L1. -3A6

( %Eﬂ%t antigen binding site comprising in sequence the hypervariable regions CDR-
H1, CDR-H2, and CDR-HS3, of which each of the hypervariable regions are at least
50% homologous to their equivalent hypervariable regions CDR-H1-3A6 (SEQ ID
NO: 8), CDR-H2-3A6 (SEQ ID NO: 9) and CDR-H3-3A6 (SEQ ID NO: 10); and

e asecond antigen binding site comprising in sequence the hypervariable regions
CDR-L1, CDR-L2, and CDR-L3, of which each of the hypervariable regions are at
least 50% homologous to their equivalent hypervariable regions CDR-L1-3A6 (SEQ
ID.NO: 11), CDR-L2-3A6 (SEQ ID NO: 12) and CDR-L3-3A6 (SEQ ID NO: 13).

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

binding site comprising either



ID. NO 11), CDR-L2-3A6 (SEQ ID NO 12) and CDR-L3-3A6
(SEQ ID NO 13). 4.) A binding nol ecul e which

woamFrne®s at | east one antigen binding site, ®8aIrAP2004/010489
antigen binding site conprd8sing either WO 2005/ 028508
PCT/ EP2004/ 010489 38 in sequence the hypervariabl e
regi ons CDR-H1-3A6 (SEQ ID NO 8), CDR-H2- 3A6 (SEQ I D
NO 9) and CDR-H3-3A6 (SEQ ID NO 10); or.

S = AT TERE e, S AT
(%Eb'l@l\l@gﬂa%h COR-HFBASSEGIY NG BNy thereof. 5.) A
bi nding nol ecul e conprising a first antigen bind

* sin %eqyéﬁ?ﬁ thei hy@ervmlggla mw@r@s CRB-HyPRG o%ﬁ@iaw ridey %&B-L2-3A6
C&!Eiz zgéﬁ@dﬂh 'N@&ﬂ%)éSE@B‘N@ #)5ok SEQ 1D NQ. - 9)

6 (SEQ- I'D 10); and ~a second antigen
. bdmmtmguyabetSdbﬁmOfsu ng in sequence the hypervariable
regions CDR-L1-3A6 (SEQ 1D NO 11), CDR-L2-3A6 (SEQ
ID NGO 12) and CDR-L3-3A6 (SEQ ID NGO -13); or direct
5.) Adindiag mwlesuleeareriisings. ) The bi ndi ng nol ecul e
a [ f
» SERRA BrBhAISTe chabfsind 1Y W BnBP BB AER ki FRéns cR:
wii1e3AG (SR IR BIO: @), CBR\H}Z-B% [SEQ ¢ NQ: 19) @aodSINRHIBANSEQ ID
sg@mllageanhhehypervari abl e regi ons regi ons CDR-H1l-3A6
Ql NO 8), CDR-H2-3A6 (SEQ ID NO 9) and
o CBReEBrBaitigeSHEMdiny di@ canirisingdn Eeqyenchéhe bypesvaiablegagibns

?ﬁ%ﬁé@?&f?ﬁ@ﬁf ?%Qdﬁi%?%? i Wt GRS ass

seguence. t arlable regions CDR-L1-3A6 (SEQ ID
. N@?egfﬂj","a’éﬁfﬁ%gr ©9k6 (SEQ ID NO. 12) and CDR- L3- 3A6

(SEQ ID NO 13) and (ii) the -constant part or

rrent t her eof of a h
6)  JhARMaPaerE acoraie 1 Filing 1 Bk wirusimatoes SEEER: ng
. oﬁéﬁnﬁxﬁtﬁifo@]oﬁuhrﬂhéﬁ\lycdhatrhﬁ fﬁagﬁﬁnaﬂferedﬁ Whicfhctfon’ﬁ;fragﬁﬂﬁé variable
t her eo he human inis of the ‘ ‘
o ERBPEIRG ILFRIBAR (BT IPPMERAR (e orrEHon5 - DR-HE 46 (SEQ 1D
'NbUUﬁEUR—BQBAH‘(@EQ I NGk 9) &ed KDRy}p:e-sAe (SEQEDNOIi0)&nd (i) the
acordlqﬂto cg h which is a human

cQpis a@ﬁpg@ Py %agypent ereof o uman heavy c’ham and

¢ one immunoglobulin light chain or fragment thereof which comprises (I) a variable
domain comprising in sequence the hypervariable regions CDR-L1-3A6 (SEQ ID NO:
11), CDR-L:2-3A6 (SEQ ID NO: 12) and CDR-L3-3A6 (SEQ ID NO: 13) and (i) the
constant part or fragment thereof of a human light chain; or

o direct equivalents thereof.

7. 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 K type.

8. The binding molecule according to claims 1 to 7',‘ which is a human or chimeric or

humanized monoclonal antibody.



10.

11.

12.

13.

14.

15.

16.

17.

humani zed nonocl onal anti body. WO 2005/ 028508

PCT/ EP2004/ 010489 39 9. A binding nol ecul e conpri sing
woabospegiosde sequences as shown in SEQ I D NO BC&m2004/010489

SEQ ID NO 3. 10. A pol ynuci9eoti de conpri sing

pol ynucl eoti des encodi ng a bi ndi ng nol ecul e accordi ng

to any of clains 1 to 9. 11. A pol ynucl eoti de

conprising ei ther polynucletide sequences as shown in

ID NGO 14, SEQ I.D NO 15 and SEQ | D NO

A bla ipeeelesyle OB PRkPemtide SEANENCRS QEENPH | ,{,O%E%B Nz and
SE®IDNO: B and SEQ ID NO 19. 12. An expression vector

conprising pol ynucl eoti des according to any one of

claims 10 or 11. 13. An expression system conprising
A ?ol?ﬁudfé&'l% @BkipfSing peRhatIBatides cABYHIRG & bitiding MbkBuI: @cesrding to

wherein said expression systemor part.thereof is

afb’aﬂi&l@'féséftoﬁrodum ng a , pol ypeptide of any one of

claims 1 to 9, "when sai d expressi on systemor part

thereof,is present in a conpatible host cell. 14. An
AP@WF‘&%‘%‘&"*RG@W%@'PQ eithe’ch conpri ses an expression

o%ﬁk é#.'c&gaé Sh&hRInRES |DNb 1%95@@10@ 5 Bhd@ $EQID NO:
cor ing to any one of clains 1 to 9 as a
1%@ar maceutl cal ., '16. The use of a binding nolecul e
re%é‘ge(ﬁlﬂan@@é( aQ%@oﬁinC% B No:t@, 8EQIDNO: 18 8Ad & ID NO:
nerve epair. arnaceutlcal conposition
19:onpr| sing a binding nol ecul e according to any one of
claime 1 to 9 in association with at |east one ‘
phar maceutically acceptable carrier or diluent. W
A2 QLSS U ITINERiZ DO Togisgtidescceerding tawnyegeof claims 10 or
freatnent of diseases associated with nerve repair
conprising admnistering to a subject in need of such
treatnment an effective anount of a binding, . nolecule

Alt‘?rgg&r% .'&?S%?erﬂ ﬂ? ng’a 5;53 oy’Huat eté;iet Lccrdifgto a‘hm{elm%a%s 10 or

ses a w th nerve repair
1t ovheréis isaig expresswn system or part thereof is capable of producmg a polypeptide

of any one of claims 1 to 9, when said expression system or part thereof is present in a
compatible host cell.

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 1to 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.



adm ni stering to a subject in need of such treatnent
an effective anount of a binding nolecule according
woeo@gssmge of clainms 1 to 9. PCT/EP2004/010489
40

18. A method of treatment of diseases associated with nerve repair comprising
administering to a subject in need of such treatment an effective amount of a binding
molecule according to any one of claims 1 to 9.

19. A method of treatment of diseases associated with nerve repair comprising
administering to a subject in need of such treatment an effective amount of a binding
molecule according to any one of claims 1 to 9. A



