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WD 2007/ 068750 PCT/ EP2006/ 069737 5 | mmunogl obul i ns
Field of the Invention The present invention rel ates

wo eoo7oearemgl obul i ns, particularly anti bodi es PCEEPDD6I59737
to NOGO and neutralise the activity thereof,
pol ynucl eoti des encoding 10 such anti bodi es,
phar maceuti cal fornul ations containing said antibodi es
and to the use of sucHmamunbghhibedinsn t he treat nment
and/ or prophyl axis of neurol ogical diseases. Oher
aspects, objects and advantages of the present

FieltV 8MHLThVntion beconme apparent fromthe description

el OW. ackground of the Invention Stroke is a

maj orhecprigsenbinveetiarhredatds 4o samunpgpbuling, rp@rﬁmﬁandar antibodies

gy biofl 0 NG o A BRI8Y BRIy P ey Focing
suthsaritibolR sapRarmaderitiedl fwmnuaﬂoﬁ}s B@M@ﬁmﬁé sa@lﬂ%ﬁtlbodles and to
foll owi ng a conputer tom) scan to excl ude

thassaef ﬁhg@@ntlb@dlaawﬂ@dr gtent aeé/@@@mnrwlaaz@%ﬁf geurological
dlgéés%%t %@6&3:1 t eétg%ﬂ'd v%n rgte% Lfttﬁe févs%lé?inwenﬁon will

neur opro ve preaom na

béo@hﬂﬁépMeGi fribtht elesedstiiropsioand thel r down stream
signal l'i ng pat hways known to be involved in acute cell

death. However to date these strategi es have proved

B‘é@(é?&@ﬁ&fgll”th% nn\?édtmial trials and are often
mting side effects (H Il &
Hac IBtrokd is r?TdmaJ%d:a:aoeé of @éathxhd (ﬂlsglmpﬂy ih khe V\llé};-tépih World.
998 Therefore there is a nee or. noye .
%H%a ﬁ@BrOV&drtgefaé’érr}%&értb%a tMeat ghalroks %%Pb thagy tigsue,
plgﬁﬁfnﬁ ERd- P)tNP %i&ﬁﬁai%%iﬂ%@@éﬂ ffin 3 h&W's of onset

Neur o rotec onist ity o treat ment
foltoveing et campuatee karoography (611 scer tcn@kdlude)baemnrmagpo nealate

i) FarapBiln gophis AT ST Goamartal patte ok (16-

néi’fr@ﬁr%fﬁdtlﬁﬁ) Qﬁv@'pré@orﬁlrﬁ‘h‘tl&‘q’d\)&/éa 129t RR | Gt Al réé‘éﬁtors and

| oss. Follow ng the onset”of stroke, sone degree of
theip dowarsieasn signetling rpathwas@clmwvryto ke ityobvedda dowtereel/death.

HEF o T Pt e SHelishied by BioyRoibulEsedli ofthiRal fats and
aréfdift@hbssé@@[&cﬁwtth@bsé—ﬂiwﬁtlﬁd@ide%@fﬂ (ll-ﬁll &1 9acHIRSKICEhe Lancet,
his recovery herefore allow intervention to be

35?ao(§UBB| IHhd6- 1|4e(t1QBBX)th@r@mrwthgreda;asr)eefctaior oevelgaRMTeaches
du%?f%‘ to@«f&rﬁsegh%%ﬂehér%ﬁgpr g};gn g@Qtﬂ%ﬁ%NWgﬁg% gggsatf*ow & Bi8od

e neur ctiron an

flow) INdUrepr@itectibn\IRBSY Z8ility WD 2208t td Prevent or ameliorate
PCT/ EP2006/ 069737 5 recovery may. provi de significant

neald%ahcséj@Wéesms‘eetﬁtarplaﬁ@lhpr Hisapearesest dgys T8y be
acﬁﬁév%H 2% @'rfé%?or?s @ké&l r |ﬁ&@ctlg%ycﬂ?@{/é’®r@ GiRfd

he pr ostlc features

(umb.tdmg phgodeﬁde@a/te\)rtmlldags oi d pl agues and

neurF%l'o?ngl gh%r(}/nset of stroke, some degree of spontaneous functional
recovery is observed in many patients, suggesting that the brain has the (albeit
limited) ability to repair and/or remodel following injury. Agents that have the
potential to enhance this recovery may therefore allow intervention to be made
much later (potentially days) following the onset of cerebral ischaemia. Agents

which are able to offer both acute neuroprotection and enhance functional
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tangl es conposed of aggregated beta-anyloid peptide
viee¥340 and A(342) and 10 hyper phosphoryl ated tau
wo ewpoet7svel y (Dawbarn & Al en 2001 Neur obi ol opyT/BP2006/069737
Al zhei ner's Di sease OUP). A conprehensive study has
shown a strong link in patients between beta- anyloid
accunul ati on and cognitive decline (Naslund et al,

rofElfy 1B ploide SBnincARt davatfodver At pBRAfal ¢
neyopatectivegstrégiss udi es that suggest that sone

o chPRSiTastBelisaase (NIUR CHAMRTTIReE o 6 IERRBTEOL G
dibﬁH@itﬁ: Rbt NS¢ Bf BaRoNIII2TREN bﬂaeamplb‘ﬂ BRlqhesbhe rfe@lﬁ'd)f‘i)onllary

ereof. Cleavage of ‘the type | transhenbrane anyl oid
tapgsuwresaposedatfegyrédidteyl beta-amptoidi pepildm(A[m&)ammsm and

hyggasrlp aétp,ry}aed b{%]t uggg;pféft'ig @%bgtrrgéﬁlll%g q-}, Se%wbi(f)lco)gr:]y of

A&Hbﬁ?éﬂsanj depidyy) of beta-secretase as the
aspartyl - IS‘lreotgase )As 2/ BACE1 has been confirned

( HusAa:lommehahsme)lstLﬁgIHas stiexwro Scsitrong Gink 60 padidbts( 2E@@En beta-
Sci ence

Ay gtD oS CAaY Anor g, RS NeRhINGGRt . JAMA Marche22129,
Z%GIE vewsE Rb: 1@'}%9@99??-@5@?? This! Isk%r}(31§t%nt3‘?/ﬂﬁi ?%n@flc and

gh nol’ecul ar 'wel ght conpl ex consi sti ng
epidamologlealfsiudl@mthgt puggasit tkat sares enitblions mﬁRP amrg presenilin

o8 bei 2065 18 b 2b%an 1T i llatonigatsp sppsnce the
ISYASBApA0% N84 pEbid, indiBUiAGIME raMd #Ret, nunber  of

types udi ng neurons, ~ol I godendr ocyt es,
ast rClepvage aﬁmemypm(manamewmlaae armhdoid \peecurbor pitoteinf(APP) by

s Pt o eaogp dPeloBr O Sl s Bp b e Relse 1S fece¥sary for
thBACFRAARS PSS bélé%?ﬂﬂbl'd' peptidanNthe %iolé&héf |d8§f"t§r oﬁ%ta secretase

nicastrin. Furthernore, additional factors regul ating

as the aspackyl-puitease Asp2/BACET hapbeer sanfime (Higsaénetal

gt EeRARUEERE" farme PR TaOuBhesst Pl SRt oeR) i 200
(53403 k851749). Wﬁ%%bﬁ?éﬁﬁwﬁcréﬁsb%m&m@h@lsﬂ)urce of some
production (Perez et 1999 Bi ol Chem 274 (27)

datwge and)is likgtste aonyst offa igh pipcwar weight CompigeCErsiging of at

Ieégf\pgqglgv#lﬂg g%te e Igag%ﬁfli[ggt E ené@ﬁéfméa%trin (teviewed in

uctron In tran

Meénas& O C@ﬂ@ugﬂialm 2003 VE@B@Q 414D 2007/ 068750
PCT/ EP2006/ 069737 5 2001 J Bi ol Chem 2

2026%62920@?5'“9:9#\?&%&4“9'“ BpdMiPiiplikaly t%ﬁé%wﬁﬁn §,number of

Caz;prlrtyy%lg secr%?fbgﬁ)r&m rdgﬁ% {a&'t #’ﬁeé%(‘a»’ﬁ}c?\?‘?@'aewh"e

thel ov2gdlBrale Bf APPObrece2sigg (rBtdlesa bﬁﬁ&mﬁ!ll%ﬁ‘)ﬂuencmﬁbysthe nelative
S AN R R o B B

nieastinf actor for AD) reduced beta-anyloid 10

formati on. This change was dependent on altered
enddémr@gnprgsadﬁhmag{acé@@degulatmg the subcellular location of APP

can also influence its processing as shown by the finding that mutation of the
YENP motif in the APP cytoplasmic domain which blocks its endocytosis reduces
beta-amyloid production (Perez et al 1999 J Biol Chem 274 (27) 18851-6).
Retention of the APP-beta-CTF in the ER by the addition of the KKQN retention

motif is sufficient to reduce amyloid production in transfected cells (Maltese et al
-2 -
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by the use of the dom nant negative dynam n nutants
VRA4A?A) and overexpression of the Rab5 GIPase
wa@edorwes7sng protein RN-Tre (Ehehalt et al 200BCTEE®NE/069737
Biol 160 (1) 113-123). Cholesterol rich m crodomains
or rafts are also an inportant cellular site of 15
beta anyl oi d producti on and APP, BACEl1 and conponents

&1 @%IW?YB? 3)9? %)eéoﬂé‘%ﬁte%%l&%%n SF2RBod Rosis,

tranS|e tly reS|
b)pomaexpnesklong)fcﬂab@ﬁs aufﬂc@AﬂElelemraﬂByloidcée&set&rmirom

uépsatediosls (Broia st 2208 SEebChomuAiE B eg-31268)
L13-Cdashtentith S84 il gd drfh%P QA A Sla&ffr}é;?fg@ction of

excl usively targeted to
cesilhlaas cholesteroblegelsRR ve&llelmmgensintaclm*tfap Am)lrenlwbed beta-amyloid
2003 PNAS 100

(R 9ST TS 5hdr Gk, b SenBe SRon A er FrAGe Fhsis s damonstrated

by %Q)/é%fé‘ftﬁétd%"rnlﬁaﬁttﬁéﬁéﬁv@'ﬂ RAMET mURGHE IRESRPERG event
di sease, are currently unknovvn The sprouting of

ovemgex,preasmn ofigre Rapb &P aseoactivatiag peeinindrRbipbedEhabath we al
ale. e i However, al though in vivo
2@%@%@{%\' @@ﬁamﬁbtﬁ%& treatnment of spinal cord
I nj UCholeSterdtrichkRicrdddinainy of FafediieCal§ @ ahmpoFtaRtitdIRilarsite of
enhanced functional recovery and a degree of axonal

befprasnitloidroduetion ard ABP, 1 andicpewonentskofibe geagima-

o4 ebE B £ 9o B O BoPEn ke Blyin s
AmB0d9! crodShnkiAg Of AR, arkBADE 1atodardd chdl@@t'éroIFl‘i‘ohCraNstWas able
Acad. Sci. USA., 30 94:8179-8184,

Ri b
toalexte Petazamylaid prodyctign 4zhehalbst a'ﬁﬂoﬁhégﬁ’rb |Bé0| 16&&6%3[‘ 3-
e e
raﬂealé simianhealslete rlevate ARRCtlesvede ard bgtarymeloidpexdiuchiyn

(rudngrpsaDrnBE  oa0 e 1efout i ng such s o
i TSRk Sl RPAPAART IS FERARH oS LIRS bPBiher

of 3 ant pat nges in receptor
neliretiambagingceveot oedlseasml bre gunnénttyeml«msvmrrhegdprwtlng of

biaYShin it iork T bR e B rspani.
HW%}JJ%HNZ@I’?Q\QN&@@E@ WAvE SHRHOBP R84Rrem o H\alé )co;dolnjury

Ity of the central nervous system
orrsmdsierWItmneMrnghlq fagtors/rassilts froaghanded faactiona réeovgneand a

oGtER B By P oo eRe RO G PG & e P s the tbgree
of BKoBBPYSrBlting BIRd X Rdnit thﬁ'nctlbﬁél%%vérga M et al. 1998 Exp.
i nhi bi tor\7/@rml ecul es (Schwab and roni P (198

Newot-dddi 178-18d3Kawanusy et sl 98y ePrae 'Eaﬂ)tA@BﬁSSG US

SE&-at.e r M3 }\l%q
gzggﬁlg g I1 g%elgﬁmﬁg ?tﬁh?ﬁweﬁhgg%éw%b ive ?%E?’% tor h'é?r¥18re
axopat spne:utlug ga!(qmtdﬂs q Gablz iTeureh. lal di¢d423)sushashstroke WhICh is

473- 1480; MKerracher Let

2SR LD eteERe deidast, STAEpIan Phyelong) recSvery offered
by a given agent post stroke may therefore be through mechanisms other than
axonal sprouting such as differentiation of endogenous stem cells, activation of
redundant pathways, changes in receptor distribution or excitability of neurons or
glia (Fawcett & Asher, 1999, Brain Res. Bulletin, 49: 377-391, Horner & Gage,

2000, Nature 407 963-970).
-3-
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(1994) Neuron 13, 757-767; Torigoe K and Lundborg G
VEe98%¥) Exp. Neurology 150, 254-262; Schafer et al
w@ 1®969878keur on 16, 1107-1113; W9522344; 15 WBFTOLBBHAG/069737
Prinjha R et al (2000) Nature 403, 383-384; Chen M5 et
al (2000) Nature 403, 434-439; G andPre T et al
(2000) Nature 403, 439-444; US005250414A,

VWZW@{%%&%M@@Q%%%@M H@W@@s E%tEFn @N@ Mpmowmg

have been identi’f NOGO- A havi ng am no acid
mmlsollheugl(ltharnmmo tm:dl&to mlewlesﬂ\amlﬁm:iﬁeﬁN&I@@@ircmmant that

whi ch Kk d 4 |
e SR B or BT sPradn R Bt LA myfin i
thegghﬁé?e%h@mnrﬁmb@ n%]@élil@él é mwmwah@maroméés J.

which al so | acks residues 6 to 1004 and al so
Neunastie 8, 2381211 83} iTwe enyelio prateing; mehr&ammaf(e@egimotem

PGB0 RSO AR Btbntd ahfig BhaRemEiH nniioRtas

néliite PURNOWEh @ald 9. fé@éﬁ@%@p Bidthens Bl@pW@‘,E'Re%f @Jo@nm 163,1473-
neur onal danmge andﬂfrormte neur onal

1Agao@MoA<qrreah@b Gl b a4a|Neyurg@,gssam1aeMBogaqhmG etal

@gﬂmpgsonlo such§W® ﬁt%gbgﬁgﬁﬁgb@eé I ud_}g>t é%q\leumlogy
13ml264h282$ thefﬁrledeis( 896) murdmxue e15107l 1 T3 SNVISH22344;
eported t i ne_nonocl onal anti bod

01585, RiiSba T ghan 300 Nakis 08, 5553881 Chen s st Al 2000)
NME& Bos 434 B8 SBlarldPe B 413 m@ﬁ%&gﬁ%ﬁ@' _hy4.and

sequent | y shown to be fr pronot es
U80052604 14ag ¥viera0 0B a4EHr, W1®OO3’1%863) Schwab, ME (1988)

ﬁtj Lﬁi}eéjc%%%gf @5&29@1@@9&;@%@5{ f?igﬁt?f %g&é)é&l&naé/mg 1192
rﬁlle adPRsstfl etk P‘aﬂ(l fs?lohﬂas . SQMSNd\@bUBea splice

uroscience 1 1 al so ‘been report
variaat whoBOagks esiduesatia tg>e11)(f4om thalpljta(tmzbeaxtrat:eﬂula( aoanain

(R ACCRR D o AURa S Britd Shoker shige VRiaat, NOGO-C,

wMEH ) d§ﬂ5€k§ Fésrtﬁjescmeitot {ERSSESd bRB: ha%rﬂ?ﬁélfé?daﬁ@rﬁgt{\% ¥mino
VB61773 WD 2007/ 068750

teF?@“hGE@Qmem (ﬁ@m@mwbn(@om% P38 )e(iPriniregetid 2000) supra).

931-941:. B m 000) J

206 10848 OB SOV AT IGRY PLIB B R AT B R
théfeﬁ)e@ﬁé ‘Pr‘iéam%%'d?n%ra%élﬁgﬁﬁ?daﬁﬁkﬁbé@ﬁ@?mﬁgt%%uréi\%l repair

04/ 052932 di scl oses a nurine anti body 1 C7 wh

ansl giowvth thereby gotertiallyreseisting reneveQGD Winewrenajlinjury such as

] aistabie i PR EralPlpe R EO iRy Wotuae smail

mbRelled] Féptﬁiéﬁ&nménﬁw onal antibody 2A10, and
general di scl oses humani sed vari ants t hereof

exarfphas pgen tapqriagkt §tsam@af¢rz@smpapclpﬁal anhpoéudlhtilt%t was
ra%regvésgggﬁsences on EF(?)%\%@@E ?’cﬁagss %? %n\éiﬁe blgol\("éf‘?lreunte

growtha fardCEbsequently shain to be fragment of NOGO-A), promotes axonal
regeneration (Caroni, P and Schwab, ME (1988) Neuron 1 85-96; Schnell, L and
Schwab, ME (1990) Nature 343 269-272; Bregman, BS et al (1995) Nature 378
498-501 and Thallmair, M et al (1998) Nature Neuroscience 1 124-131). It has
also been reported that NOGO-A is the antigen for IN-1 (Chen et al (2000)
Nature 403 434-439). Administration of IN-1 Fab fragment or humanised IN-1 to
rats that have undergone spinal cord transection, enhanced recovery (Fiedler, M
-4 -



15 affinity. The murine 2A10 anti body (and CDR-grafted
VBGHNE3 sed variants thereof) are characterised by the
wo edooes7e conpl ementarity determ ning regi on RCDRP2006/069737

sequences (as determ ned using the Kabat nethodol ogy
(Kabat et al. (1991) "Sequences of proteins of
i mmunol ogi cal interest”; Fifth Edition; US Departnent

5 e@fal gzgmizt) Proteth Enges I3:4-94 T,eBroshinke, @1kt aloq@000NJ.Ndeuroscience

4

ég within their light 20 and heavy chain
MQ%bB 8)egi ons: Table 1: Antibody 2A1 O light chain

> L MSRROTPLERTO ke T g P B tte s A

OBAR6 2932: anthiN 02006028508 he/dy 944152082 Gidkio seSRRMoeineeantibody

G NCh3P GRS [AmSe M NSy OB AR T

10 di Sclp%ﬁéﬁt ;ﬁﬂ@% ﬂﬁooabewﬁtbéréb'd@%%% ﬁ|§ﬁtaﬁ|rﬁtgrm5hi&onal

t he s 1 and 2 ove, suc
dnﬂbedleanncludmg\/@mm?ﬁ MV o0al/288a8p 2A10, and generally

ARG Ty R TROBE AT BTk 60 B8 or e
HD8Yd 181 @rél prdvigel insse) |tﬁNb%83@%hdr54%s9é8m/e'N or VL

affinity anti-NOGXO anti bodies, it remains l'y
s¢guencas enlyhal he antibedias dissloseddird bphlanaerNﬁGQfé withy high

15 alpdR s imERART Abl Rl tand PR omBed e yariapys thereon
die ERBrdt&Aded BIEthRIfEN®FiRG @bnmémeﬁ@wﬂ@ét@tmmhgi réig%h (@IR

many neur ol ogical di seases/di sorders including,
sequenses (asdlatermiaed using thedwbat methodaogy (xkat et al (1991)

SRR R AR Rach B R R DU BeBment
of Maltdiang MmaniServices,dN ik paslicatio® Nao9 1-8ameY)atithin their light
dementias 15 (tauopat hi es), peripheral neuropathy,

20 apgrhaavyshaln varabie EegieRsut zf el dt - Jakob  di sease (CJID),
Schi zophreni a, anyotrophic lateral sclerosis (ALS),
multiple sclerosis, Huntington's disease, nultiple

Tableet pANbatyRA 1 lightiobairbGBRsyosi tis.  Consequent |y
the anti-N monoclonal antibodies, and the like, of

t GERor esent SeGEANON may be useful in the treatnment
f—these—drse 2—for—t he

t 1eat nment of W@o@k[ﬁ@@%ﬁﬁ%@;@ﬁ% i sorders are

prpvi ded by TDRISTRAS (SEQ ID NO:5)
L3 QQLVEYPLT (SEQ ID NO:6)

Table 2: Antibody 2A10 heavy chain CDRs

CDR Sequence

H1 SYWMH (SEQ ID NO:1)

H2 NINPSNGGTNYNEKFKS (SEQ ID NO:2)
H3 GQGY (SEQ ID NO:3)

25
WO05/061544 further discloses “analogues” of the antibodies that

comprise the CDRs of Tables 1 and 2 above, such “analogues” the have same
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present invention and described in detail below Brief
VBeHT¥ery of the Invention The invention provides

wW@E p@eioés760 heavy chain variabl e regi ons, and 25PCT/EP2006/069737

anti bodi es or fragnents thereof conprising the said
specific heavy chain variable regions and a |ight

chain variable region that allows, when paired with

dniig ehbmm ityedricAd feutRIizPSabilith @sfike doRBF ahttbody from
b|nd human hggg}ﬁﬁ%nth hi gh afflnlty? and t her eby Y
wikeh thayiweretdesivegti vity of human NOGO-A. The heavy

chai

S0t QSEIb i SrsTRVRED v BRMGIFRRECS Hba@Ps PHeriéins o
higtdy desirdtsie gobbiy ibolath agd Hevélupaiter stie): ér mip’rot/édi
conventional i nmmnogl obulin manner (for exanple, hunman
tm@r@peun@&ly usgfyl @ﬂ@qclqnal ARtibedies thatbind aptitibit theragivity of
h?“ dyllke format that binds to human NOGO A

?" or exanp singl e chain Fv, diabodies, TandabsTM

etc (rherproeew@mmo@égaidraﬁimanM@rhé@mdriyqtbumrbgro@iat S
see Ho| | iger and Hudson, Nature 35 Biotechnol og

digs@ses @or(iejs IRg/udigg, thzr@ptilj_rg@p)to g\cq;gWa@ﬁglqﬁlch as stroke
(SRS, 49O ASED ot e by ) 4 o ol

ashehr@bR dissmaisas irclading dddteimefs umagé,&rom@te@@wm&mnas
PCT/ EP20Q6/ 069737, 5 bst i t ut t hi

(PR RRIPIPe: AL EBRRtTY  E R SORS Heashu EN BT dpkob
dideskqclpy @&.ﬁé&ﬁéhﬁa%h@ﬁﬁo?m@%@rél%%|e¢bé|§ g\DS) frhulﬁble

position repl aced
sslecesisl, plostington'si diseassl, mldhplbysclaros’ols and imglusion chod$ myosms.

he G the t t db N, Y, S
Cotgpuenty %, YO Matcdunid arfiiods; o ng kg ptingresent
.rmén\%n lﬁ)a)l Pe ABEHNAT theTRAAMERNbS theBe diddiasds/dpriedhAhtibodies

CDR (CDR only contains one substitutions to yield

fwmeﬂm%mm of thBRbege mm@ngggt@eggéd{gg%;si %nmNgvgd%g@y the
PEFIEIT Y éé"?ﬁ%%%%&%@%em NO. 79), GONY ( SEQ I D

NO.80), QQYY (SEQ ID NO.81), GSY (SEQ ID NO 62), GQY
GFY 15(SEQIDI\I083) GQGW (SEQ I D
he) Inyeniome) ;| GAGY(SEQ | D NO 87

f : d ),
g@@%@tm e CURYL %E??e%% RN ara GRS, LRy

er e

awabodabh or fraghtents thHepssf o‘dnrn;irrsa'fg trmosetudtlspe(cuﬁe hetahye bhﬁﬁ%nable
listed in Table 2, i.e. ng Q1D NO 1)
f@@JOF@anéfé@g@Ch@nMe”aﬂ%f%mf} the ?lé@”%fwfﬂ%pﬁlr%éfﬁh the heavy

k@%‘é?hgia%ge egilorfsf é%rtﬁ@fi huhBeNOG A 'Aew!iH'ﬁgdP[ affinity,

act anti bodies that conpri
a0bRhéizby neQtsdlise thd mtlwty of humanrN@GO-A.ty as measur ed
'n ELI'thl'ie%r\]/g cﬁ%%c\(/)arr%b?e egrlonns‘sofI tﬁe present invention may be
formatted, together with light chain variable regions to allow binding to human
NOGO-A, in the conventional immunoglobulin manner (for example, human IgG,
IgA, IgM etc.) or in any other fragment thereof or “antibody-like” format that binds
to human NOGO-A (for example, single chain Fv, diabodies, Tandabs™ etc (for
a summary of alternative “antibody” formats see Holliger and Hudson, Nature
Biotechnology, 2005, Vol 23, No. 9, 1126-1136)).
A heavy chain variable region comprising a third CDR consisting
essentially of the amino acid residues GQGY wherein the CDR contains at least
-6 -
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and in sone cases the activity in these experinents is
ViB6tT78ased. 25 Human or hunmani sed heavy chai n vari abl e
WO e@roessscont ai ni ng GB5M (substituti on nunberPCEP3006/069737
Kabat) In one enbodi ment of the present invention, the
heavy chain variable regions of the present invention
conprise the CDRs defined in Table 3 (as 30 defined
ob ddRafution lathirethe GO Sef nckiLtheaidstifuBBRs blin
NO 1) H2 NI NPSNGGTNYNEKFKS (SEQ I D NO 2) H3 MXY (SEQ
seleckedl g the folRsving substitutiots Mowae Site Ban/tEeficiosiiondy

SrabedEl 2 TniaFoles ihalfs SE Doy MITR PR IBT TA L v
oF &Y tINGCiATRE tisitdgostaehisaepldted GyRY, N, 3 & Lidt F; el e in the
I n_anot her enbodi ment of the present invention there
fowttppesitior is rerlagesdyi Wed heavy chain variabl e region
For ob) Sh@fict RESEIehy M rttherdy cha UK (iR 418 oriy

coatimoné substitutichstoglidle the fillodimECOR HS: ROGVI(SEQ ID
chai n_variab

heav le region conprises the CDRs |isted
NG 5 BRSYS (S QHPINGH 61 MG % SER IhHR, 48 ks SR (BEQ D
. st . b
@g?gﬁ%@\gﬁggégQ?%@a%s%&@%wgr'ggﬁe@ ?han Y%EQ; IDorr\lO.80),
GREA(BEQ MaNGEBY), iIGR8YI(SEQ D N@RE6EYGQEY Z3EQIDIbMN82), GQFY

SRR A5 e MRBQIBING S B IASBAB S Boviseo
SRSyl bento Sl C S NOBERTATIVGIE

N®E0gqui val ent of H1 VH (SEQ ID NO. 33) differing only
in that the H3 is Y i n H98 instead .of Y as
f ound PROYIES 9C%5d5n%htaﬁyw$%avafcmva@@sﬁ%glpﬂ_%gﬁf?v%@ﬂher
cbhtiftHd HRel EDROMIED FETAbIBSAY Y. CBR FASECQ i N@)"\% and CDR
regi on having the am no acid sequence of SEQ ID NO. 66
QVaMNQ@@)e region) further conprising a nunber of
substi tutions ne or, nore of. positions 38, .4 48 ,
57 68, " 70Nepaitbofie8 aindBieR el inyBRlir <R MghRnts theydlr. retain
tREThManaeO GO BidtHéEadtiity P hAGISsHi¥s tﬂhtbbmgmgbnﬁe QDR H3:
residue at the equivalent positionin S g IDNO 7
GRGY, incterps i dheir gelivitiigseneagired inELI$RA andRiaceretexpedments,

SN AT e o

substitutions is 1, or 2, or 3, or 4, or 5 or 6, or
7, or 8 or 9. In this context the substitutions that
Hunearyes bvmpaisedheayy| ¢hak \@ftableregions containing G95M (substitution

numbering by Kabat)

In one embodiment of the present invention, the heavy chain variable
regions of the present invention comprise the CDRs defined in Table 3 (as
defined by Kabat):

Table 3:
CDR Sequence
H1 SYWMH (SEQ ID NO:1)
H2 NINPSNGGTNYNEKFKS (SEQ ID NO:2)
H3 MQGY (SEQ ID NO:45)
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concept to "back-rnutations" where the human franework
VBHHE acid residues in specific positions within the

woR®78esIeence are back-nmutated to the am no acPdr/BB2006/069737

residues in the equivalent position within the 2A10

donor anti body sequence. Unless specifically stated
otherwise to the contrary herein, when a nunerical

posi i eRe embdiMBhnof theipdesartiinlemtiba unerevis phovided a human or
speC|f|c sequence is nentioned in this docunent

hamanised herw ehaimvasable regips coRtRsisingieachuel BRCDRs listed in

'I'%lﬁ'lé éelﬂ Jﬁ%erﬁﬁ?dﬂ tbf‘ﬁleaélrg%%ﬁcoun gré f%prgrgglded a

sequence rom osSIt
honea raged In@mxytcrfanesamditﬂe aegmn camplhsudghthb GISIl?fs mﬁtddan Table 3
|red OSItIOﬂ in S exa { he t amnm no
%'fbtheéér FSeaHen¢Roka um?@éﬁea%ré:%amw e Fegiaes Inyyet |

AP BGRB8 Y Db i BBz BRI GaBRI s the

CH)H(absted rinifable B gvithynsare acedéptohantiboafytfeameserk mwllm@nger

Eﬁé‘aglsd Osg%egﬁgmﬁyv&lg P(%g{l]or\?ggrggqaiars %GM,SN greater than
sb%*%?'g?@étbp 'Ehé?f 65%%&%??0 u@}huhﬁém%l&n@r %ﬁubfbﬁi REavy

which s SEQ I e pair of amno acid
chewi \iuieble regms(&E@ri@M@?énd 68 should be | and A

t t 1 2A10 . \
" cop o fie/CPES (HEPICH Rt ol hopdef o ebodioBi i heavy
chBmtvdriz®le Wséquegs 'séq@éﬁéé qu8 rp%\ﬁd’é’d‘ﬁ@ SE:QulbeNo 66

hunmani sati on of the 5M vari ant of

(IHE8 Mbhisrthetesiivalenisif ll,rtile‘éHdsEQ |3 N&Y. 33hdlé‘@rldg Dﬂb’r igrihat the

GRPREIOR B A e SoLeat Ui AFP " 22
of twolé sepestast tNé'lpre?sehtl&%nﬂm theantiodiéd é&ﬁ@.é@a n@avy

66) further conprising the substitutions nention
chaia vagigble (epinn baving iiifea@inhacidsgqrerseiotSER anth 66 (H98

v%ﬁgl?éqg;l Zﬁ{rl Hgﬁ%{)hﬁ)ﬂ?lﬁ@% hg#ﬁtb%g o%tﬁ&t‘tﬁ}ﬁ)sn%ﬁ]qt%nretﬁ" rﬂUree of

positions 3absm 48)t67088] 10t TR t74pasd t7i9o wheeeid &%@htémbstltuted amino
residue remains ~as in the sequence of H98): 20 Tabl e
agid 1Qsiguets reptased with t'@%é@'”‘baﬁésr pg@geﬁ@thquwalegg pggition in

#5368 ey o e BB A RS REKED 20 an
thé2 burhber of substitutions-is betved2¥ ad8 XKlRotheK embodimEntd the
nt'rzn%edr'%f éut_)st!tut}ﬁ)nps\, is 1, or Z:Aor 3,or4,or50r6,0r7,0r8or9.

In this context the substitutions that are described are equivalent in
concept to “back-mutations” where the human framework amino acid residues in
specific positions within the H98 sequence are back-mutated to the amino acid
residues in the equivalent position within the 2A10 donor antibody sequence.

Unless specifically stated otherwise to the contrary herein, when a
numerical position of an amino acid residue found within a specific sequence is
mentioned in this document, for example “position 12”, it is intended that the
skilled reader assigns the first amino acid in the sequence the position “1” and
counts from position one and identifies the amino acid which is in the desired
position, in this example the twelfth amino acid residue in the sequence. The
skilled reader will notice that this numbering system does not correspond with the

-8-
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In one enbodi nent of the present invention, therefore,
VB§&7Reavy chain variable regions (VH of the present

WO pwenss7en are H26 VH (SEQ I D NO. 47), H27 VH(BELR0DE069737
NO. 48) and H28 VH (SEQ I D NO. 49) 25 SEQ ID 47: VH
humani sed construct H26
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYW M HWRQAPGQG LEW | G
Kéibat Numbering system which is often used to define amino acid positions
PSNGGTNYNEKFKSRATMIRDTSTSTAYMEL SSLRSEDTAVYYCEL MQGYWG

YRPAUSNORE1773 WO 2007/ 068750

POl e QAP BifdPafy, tvAS foulld 1K HRhGAENSARSH bHfHe mouse
AN HBSAEVIIEPOASVEICHAS SETF TS NOVHWHARREQEIEMIZENNN acid

rOSHNRAURPSIPTSCED ARG, SNAMIN e ANCLA FE IRV g (RORPY exst i

2%%%8%%@%%%@&%%@% BXiY M1 SR Rt B\ At the

abeNSHNNIVYEK RIS TRIERBMST 8T IEMELIBINRSIEDT AMTeCEE MdGanant of
LVTVSS 15 Human or Humani sed heavy chain variabl e
rons including GLO1 S (substitution nunbering by

Kabal‘l’)ne'fBII@ﬁlﬂthbleQH@QG’ééTE%ﬂQBf tHiee RIfRFENT hédWQ!Ha'lrWanable
there is provided a human or humani sed heavy cChain

(Vi regiors whighomayifierempad e thesastiiemies elthemsasent invieriios. Each

iseiter o NBLidiAERER el (X3 o 38 M pgping

thé&siNeatidtlords mentorsbddheRable (NablelFwitdre Tied h@85'e§iﬂ©e at the

i ncorporated within a human heavy chain vari abl

releyariPasdinieis salbsiityteghvwith dre 8&6@@@%@@ at that Iﬁ’Qﬁtﬂﬁn d@dhe table,
«H |
%ﬁéfé( ﬂﬂ%gfhe‘ég fid ﬁ&’ sﬁbétggféégrgggt gfﬁg% ;ng% 5?@%\9 m&{g%dremams

alsamtm@sgqmtoeroftl-n%) 40% i dentity in the framsvvork
ons, or greater than 50% or greater than 60% or
gﬁb&f'er t han 65%|dent|ty to the murine 2A10 donor

NEW H“y
E ; *hﬁ t the iabl ( are i serted
@f cols e 0o I 8 (ST 18198 ] 1o
Kab’a No. :»13,8 40| 48] 66| 67| 69| 71| 73| 78
2A10 - K IR 11 K [A 1L v [K A
H98 IR JA T IM R v M R T Vv
H26 (47) - - | - A |- - - A
H27 (48) K |[R |l K |[A L v K [A
H28 (49) - - | K [A |- - - A

In one embodiment of the present invention, therefore, the heavy chain
variable regions (VH) of the present invention are H26 VH (SEQ ID NO. 47), H27
VH (SEQ ID NO. 48) and H28 VH (SEQ ID NO. 49)

SEQ ID 47: VH humanised construct H26
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQGLEWIGNIN
PSNGGTNYNEKFKSRATMTRDTSTSTAYMELSSLRSEDTAVYYCELMQGYWG
QGTLVTVSS
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30 QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWHWRQAPGQGL EVWIGNI
VRIBENEGT NYNEKFKSRVTMIRDT STSTVYMEL SSLRSEDTAVYYCEL GQSYW
WELBTASSTMES (SEQ | D 61: 2A10 VH humani sed consPCTIEP2006/069737
H99). In other enbodi ments, further back nmutations are
added to the H99 VH sequence in any one of positions
(denoted by nunerical residue position) 38, 40. 35
SEQ 1B48: 8% huManis2d cohstructAd27 wher ei n each substitut ed
@DV OB AE VRKPGIES VR VSN ASGY TRTEY W RIH\VETKGRPGQGLEWIGNIN

PRCHINAUEKPR SRV VA RS TEPAVMEIS SIRSEBTIAV W E| MABYWG
ﬁ@ﬁ?} V\D 2007/ 068750 PCT/ EP2006/ 069737 5 (the heavy

arn varil abI e region of the donor antibody 2A10) and

%{@éeoﬁ SUbtltu{é\;ﬁ‘ s between 1 and 9. In
tians
gé %‘3 EEFT%%@WWMP%P@' LYVIGNIN
EKEHS&ATMTRDI SVig (PQQQELBSNBS@T/WW&EHMQGYWG
QﬁillyVTHsﬁnat the CDR H3 is GQSY in HI99 instead of
GQGY as found in HL. 10 For opti mal bi ndi ng affinity,
und .for,t he humani sation of

’éH{P?’E)BG UgRISQ ReAKiFhalr vaaRdR ?g’oéﬁ(ﬂci ‘t?’ﬂb%%ﬁ (Pypstitution

é}ﬁl,lgl‘ kaggﬁ{no acid residues in positions 48 and
68, shoul'd be and A respectively (as they exist in
2A10)n anotfieaechbodireepicaftthe rgsgrisnvention dixérstis ipnovildd) a human

ted that th b di i, f . ,
o ROk L AL TR RSl Lot feea
THbI2A10. I n one enbodi nent the back nutations are

|l ocated in the positions indicated in Table 6 below
V\herérabf%5l—l99 residue at the relevant position is

AR oo DRt G Rage= Coe o (et poyition

Siylpstitution SIYWW{%S’E@I|DINID1 yand so the resijdue
remains as in the sequence of Hl): Table 6, New VH

Ndferical  ( SNONPONEGTNYNEMEKK(SEQ. ID3N042) 48 67 68

70 72 74 79 |Kgbat 78
JA30 K R | ng\(/ﬁeg'ﬁgé BAMRYV MR T VIH 100

63) - - 1 - A- - - A HIOL (64 KRT KALVKA H
102 (65) I KA - - - A Antibodies or fragments that
conpin see emebddiment the GlRaf Jablehs avy inceaparatezbwithin a human

h\é%(/y c ‘lﬂfre\ Ja?‘%'b?nrseg&llonndseql%wcec na:'ﬂr?otl\'llé’i‘rlr e'zr% Eglrﬁeerﬂ'tﬁg Rumanised

heavy chain variable region comprises the CDRs listed in Table 5 within an
acceptor antibody framework having greater than 40% identity in the framework
regions, or greater than 50%, or greater than 60%, or greater than 65% identity to
the murine 2A10 donor antibody heavy chain variable region (SEQ ID NO.7).

In another embodiment the CDRs of Table 5 are inserted into a human
heavy chain variable region to give the following sequence (H99):
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQGLEWMGNI
NPSNGGTNYNEKFKSRVTMTRDTSTSTVYMELSSLRSEDTAVYYCELGQSYW
GQGTLVTVSS (SEQ ID 61: 2A10 VH humanised construct H99).

In other embodiments, further back mutations are added to the H99 VH
sequence in any one of positions (denoted by numerical residue position) 38, 40.
48, 67,68, 70, 72, 74 or 79; wherein each substituted amino acid residue is

replaced with the amino acid residue at thé equivalent position in SEQ ID NO 7
-10 -
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The VH constructs of the present invention may be
VBaN*78d with a light chain to forma human NOGO A

wendioesgsunit (Fv) in any format, including a PCI/EP2006/069737

conventional 1gG antibody format having full |ength
(FL) variable and constant domain heavy chain
sequences. Exanples of full length (FL) 1gGl heavy

(thlechigavy Chairmsitbhs regiomp bf thendbridiantibb&prat 0)ahs td ntimBer of
resent invention and inactivating -11 VB61773 WO

sgbwp@@quﬁ@w@mada@#w gmhedigtandhthe purpber ef ons
..an 7 i .
SGERIE R, o P8 SRR B kel e BEY' Lot s e

elqDivaisnt e aMyV e (BE@ IMUNDIB3pediffeims bhlydh tiGh&GIBTH3 is GQSY
N |_FLVATATG\/%vqseAEVKKPGASVKVSCKASGYTFTSYV\M 10
inHiAPRdpgieado NESIREt M NEKFK SRATMTRDT STSTAYMEL SSL

G KOy REBo NS MR A O TR Yo mouse
2 GNRNHK RS Db MEBH BOBR THLDRIRCAREAARA SV ERRINBIDId
rqsjdUSS I pOSHiONS 4B and 68, ShoUIY be T and A respectively (as they exist in

BKH
eV i ST e S aR e e RSy
abu DK SRNNIEBNABCS ViarAh ¢\t TNEK BLIrsrgpPation of3he G3bM4avariant of
%&\éy chai n hunmani sed construct H27 20
2 Cl | LFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYVW
HVWKCRBGESH B NREN TR YNRK K Ate IoEYIRESH STA BYEiSSS R
SEDTAVYYCEL MOGYWEQGTLVTVSSASTKGPSVFPLAPS SKSTSGGTAALG
irclisatey FPEshE\Ghels e TSE\HE HYONaSRtE Atdh S Sie YMIBSItEIgs

sl YRHS VSRR thal SE5EH i s tene - HEERE Wt

thdvk %ﬁB%M&VﬁE@PE&&EWM@R@E@Yﬁ@RMe
SVLTVL NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSRDE

SEQUBRDESD! YKGFYPSDI AVEVESNGQPENNYKTTPPVLDSDGSFFLYSKLT
T FSCSVMHEALHNHYTQKSLSLSPGK 30 SEQ I D 55:
" chai n humani sed construct H28 MAABC

NeW VBT ATNGIeridayY (o CARVKKRGASVKVSCORASGY TET YV
PGQGRENG NPSNGETNYNEKFKSKATIMTRDT STSTAYMEL SSILR
% VYYC : V. ‘ PL ST 79
KDYFPE , ; X
35 Kab 0. |38 ; | : 8
TYI CNVNHKERAR G Dy st M EpBkpiAr
LM _SRTPEMTMVDVSHEBPEVHEL DAVRVHNEKTKMREEBYNS TYRVW
BYDO VB3O NGKEYKCKYSNKAL PARI EKTH SKAKGQPREP L PPSRZE
H101 (64) K |[R [I K |[A [L [v [K [A
H102 (65) - |- T K |A [- [- |- [A

Antibodies or fragments that comprise the human or humanised heavy chain
variable regions and light chain variable regions

The VH constructs of the present invention may be paired with a light
chain to form a human NOGO-A binding unit (Fv) in any format, including a
conventional IgG antibody format having full length (FL) variable and constant
domain heavy chain sequences. Examples of full length (FL) IgG1 heavy chain

sequences comprising the VH constructs of the present invention and inactivating

-11 -
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LTKNQVSLTCLVKGFYPSDI AVEVWESNGQPENNYKT TPPVLDSDGSFFLYSKLT

VRBKBRWOQGNVFSCSVMHEALHNHYTQKSLSLSPGK 40 The i ght
wa@b@rnes7ar i abl e regi on sequence that forns an PUT/BP1006/069737

the heavy chain variable region sequences of the

present invention may be any sequence that allows the

Fv to bind to Human NOGO-A. I n one enbodi nent of the

mutetiens in posiivns283 bed RBPE Udhdex nuabiesiblpto eaidenthedantibody

is the 2A10 Iight chain (see WD 05/061544), the |ight

nandytic aeg PEA @gNQgﬁ% MrandBpch is provided herein as

SEQ ID NO 8 or humani sed variants thereof. Humani sed

variants of the 2A1 0 light chain preferably contain

SEQ ID53 eavy ghain- lumatkiséd canstvidat2{l5// 068750

NPGW SCROPIBY ATATBY HE QU aILV OSCAEMKKPGASYRKVIEIKAS BHMTFTSYWM

HWEREBAPGABIEWIGRRRPS NG GTRYNEK FKS RATMTIREBTS TETAMMVELSSL

ggggmwv | QRENVENGT LTRSS AS BBV PLIAP SRS TSGGTAAL
S Feaay j&)@ Y8 8y g@éSSLGT
DK’ GRPSY FPP_}FYPlée

V V
e

EANRVEE T CAVK G YRS BV EW ESINCEPENKY KITd PPVLDSDGSFFLYSKL
OISR QOGNEES SSYMIN ALHND ERKBLELSPGIS +B7R) 67

DI VMIQSPLSLPVTLGQPASI SCRSSKSLL YKDGKTYLNWFRQ

STRBBM: Hedh YBRRASRRERESGEERETIN H! SRVEA

EAPSSKSTSGGTAALG
» : I§§,§P§%§SVVTVPSssLGTQ
Y APSVFLFPPKPKDT
HPBRVEEBANEWRITV R ERAREKPREEQYNSTYRVV
NKALPARE Ti%i%j;ﬁ@PRgPQVYTLPPSRDE
IRAESESNG RPRYLDSDGSFFLYSKLT
WBIKERAD OGN WES BASGUHDRESSESTIRB LEKE BRKEA
EDVGVYYCQQLVEYPLTFGQGTKLEl K L104 (L16+Q45R) 71
9ot OYMD GBPHRNRY Eh&d M $rh SHBESSEEh $MIIDEOBY LNWFLQ
NRBEASERLEL A TRT BASSE R Y S SHEVKKPS ABVRMS CKASGYTFTSYWM
f WM*WMRDTSBTMMELSSLR
5 PPERRSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE

LTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

The light chain variable region sequence that forms an Fv with the heavy
chain variable region sequences of the present invention may be any sequence
that allows the Fv to bind to Human NOGO-A.

In one embodiment of the present invention the light chain variable region
is the 2A10 light chain (see WO 05/061544), the light chain variable region of
which is provided herein as SEQ ID NO. 8 or humanised variants thereof.
Humanised variants of the 2A10 light chain preferably contain all of the light

-12 -
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15

(L16+@B7R 4

5R)

VRSEISPRLLI YLMSTRASGVPDRFSGGGSGIDFTLKI SRVEAE

full length
(SEQ ID NO. 3
I D NO 18).

I
L13

(FL)
6) ,

WEOUBVNKEHLVEYPLTFGQGTKLEI K | n anot her enbodi neeit/EP1v€6/069737

ght chain sequences are 15 L11 FL
FL (SEQ I D NO.17) or L16 FL (SEQ

I n anot her enbodi nent the anti bodi es,

chargvanidite egibn QDR aesdeseribaadtia Tabken epftedopto $Auman
a VH sequence se| ected from H26, H27, H28, H100, H101
"SHHCh?PﬂO’?r iable regioni 3ReePih fW”i*fPY"%rﬁy'rb%e gfnbpﬁgnentt e

e B rRRRRES (ogiins et 1SR 1M

t3h4§t1011:f SEQID

NO IS )3d>reL 16108 wmm.mmmaawmmjﬁ @h@ﬁT\léil%Mﬁdgﬁ@SHfBlét are

sEAGHL Chand LA WK

FP& /b E@' ar¥

particular e
functl onal

'% bIe regi on pairs:
&'s) 10 H28L13 (SEQ I D NO. 49 + SEQ I D NO. 13)

o

equi val

i sted heavl)(/; chai.n vari

ﬁgqun%{pieas@eglf rsé'@§BW§°B% in Eabat positions
$6Hape- A H28LL 04 et. al.). In

nts the anti bodies, fragnments or

ents thereof conprise the follow ng
H27L16 (SEQ ID NO. 48 + SEQ ID
H28L16

%%Hg A9SESET $LENACLF) T'n another embodi ment
t ntlbodles of tlhe present invention conprise the
foll owi ng fullD Nénhg 15 H27FL L16FL (SEQ

SR,

NO 18) In on

i nventi on co
NO_14) or i

npri ses
s the f

th sequenceS'

| R@QSFtQté-lYaMSITBéa@VEERITSKEG@)?:%WKISRVEA
Al dRret (B FaddadBc SEQ | D

ul lenagth antibody H28FI L16Fl

LISEE$194R0)
t he anti body
human NOGO e
bi ndi ng of

588 + SH
or fra
pi t ope
8L1 6

(5"YWR@?‘&%?VW%Q%%?‘Fu%%@%&ﬁ?%ﬁ‘f‘-NWFQQ
(RRGRSARLE VR DS TRASEEPIRF SGGGSGEIRTLKISRVEAE

bt P R coq (1

sed in

W2 h i nstanc
(f13ageBotasr)e

hunman or hunanlsed

H3 having th

e in t
reof, |

e seque

HAYMT APl EL G ARAHPERBIEH)L YRBCKTYLNWFRQ
RAGUHSHRE IVIMSTRAS @ D RFEHG LSt FILKBRVEAE

L R s AT

L3 ezyLetveEs7RPN
COR H3. In p
fragnments or
the follown

L& ni ng
articul
functi
g vari a

DT QEPLURN Pé/G'LGQE\A@§CRSSIK$leKDG KT MIENWFRQ

i
%Pﬁ‘ﬂ@ﬂ%bﬁg}{si[ﬁ{agé\{lﬂﬁeﬁi L &STDFTLKISRVEA

conpri se
B PG CHRLYRY PISTFCRPTHEBL 16 ( SEQ

Lh 62 (N43@id 5R)
ID NO.13) H

Epi t ope Mapp
the sane epi

EQ TD N
102L16

i ng and
t ope

KT QSPISNPVITLEQPWHECRESKELL FKDEKPHWIWFLQ

P RSP giargLasrvene

DVGVYYCQQLVEYPLTFGQGTKLEIK

L105
(L16+Q37R/Q45R)

72

DIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKTYLNWFRQ
RPGQSPRLLIYLMSTRASGVPDRFSGGGSGTDFTLKISRVEAE
DVGVYYCQQLVEYPLTFGQGTKLEIK

In another embodiment the full length (FL) light chain sequences are
L11FL (SEQ ID NO.36), L13 FL (SEQ ID NO.17) or L16 FL (SEQ ID NO.18).

In another embodiment the antibodies, fragments or functional equivalents
thereof comprise a VH sequence selected from H26, H27, H28, H100, H101 and
H102; in combination with any one of the following VL sequences L11, L13, L16,
L100, L101, L102, L103, L104, and L105. It is intended that all possible

-13 -



35 In anot her enbodi ment there is provided an
\@ei713ody, or fragnent thereof, that is capable of
whemdioesgset o human NOGO protein, or fragnment theecEBP2006/069737
such as as a GST-NOGO A56 protein (SEQ ID NO 32), in
an ELI SA assay, wherein the -14 VB61773 WO
2007/ 068750 PCT/ EP2006/ 069737 5 bi ndi ng of the
5 conibikgibhs ¢frthé H|§@ﬂﬂf§av§/bﬁéﬁfﬂfandbﬁb tdtforiyamd ligkd@Rain variable
protein, or fragnment thereof, in the ELISA assay is
regigne bg snecifisally t§§l§’ﬁ@€ (0. H28b504 €& alhavi ng t he
ol -ARAEHER6GYERR MR ST ReNS oSPhotid
i s not uced resence of 'an”irrel evan
qgmmaleiﬁs thﬁereof cmhpﬂszeﬁthg fpﬁmlnggafggbze relghwmpalsmeoQ t hﬁlt)
oes not overlap wt EQ | D such as SEQ ID
10 8#274@@(%5@&%5@4& GIRNOH) sed in that the

10 antihogy Qr( SfELC‘?W 49t4h§E€Pf E {@ an anti body
0

conpr|S|ng a heavy chain varia mai n having a CDR
H3 chi8Ls6i (SEDID N2 48 BBQAE) NO.&4) dues GQGY or

anal ogues thereof having one am no acid substitution
in the COR H3. Alternatively the conpeting peptide is

T BIEE 60 V8 AL nds Ao

the fallowing fulldesglitsespienogss as the anti bodies, or

15 comaih{EroReqBAgcsf I Seh IBIY o does 1.
any MugAPOH3RINESEQIDINDSSS +e5E@DMNO, APRs that has
80% or greater honology to the CDRs listed in Tables 1

and H2 16Tdd(SER DD e85 + SxQIADMNOHS) 20 I n anot her
enbodi ment of the present invention there is provided
an antibody or fragnent thereof, that is capable of

bi ndilRgnk Rnaodinehtthassribot) oft the pws@ﬁt mﬁ/ehﬂm’ﬁﬁoms
protein consisting of the pol ypepti de sequence 0

20 HﬂJFhDIS\(ﬁE@DL[N'\{%EQ*I SERAD BO) 13’)@: Raisdeedull kagth ant{ltmﬁy H28FL
LBRLARED AN X5 + SRR MBE 01 1ouI0y 58 aoR ra.

Sl a vartab avy mai n havi ng 25 CDR H3

cons||nstanome@ferrtmﬂlmanmmaamt%ddg'soﬁrmﬁnmeWOf binds to the
anal ogues t hereof havi ngéone am no acid subst itution

same hiemepRi Q0 apitepars N¢8l{o1arecomnsataswithdhe bindingeh28L16

to BEREH NOTC R Beaiii i it e e Epeting Sritboay,
25 omcﬂldaigltqﬁemg :]rgeltrggfd Ias;gbug?y?md'rr&t ar:]ﬂt;tbsomyth éfﬁteoo?ha haatan @phumaeised

BT Beran oM RIS 50 Bt s Setiense Sely Edl

Nl@ 3?%?%%%1&5@8' cgﬂtaﬂ'ﬁ%%‘ S aMlhé l%eﬁ!inLLo ti%ﬂrm"thé @?)F@ H3.

Yo Or greater ogy
CDRs Ith patt@ularrerﬁtamilmnts thac@nzibodiels| fragimeots d’rafbhets;orﬂal or

i ] f.
SRt ieted Ermthise BRIRLAFRS \RriphleBlToRmts i ng an
30 anti bpawlL1ers @@N@BBa%EQtIUNQFﬂ) , that binds to

35 hu VLPDI VMEAPLN (SEQ I D NO. 60
conpﬁ%%é&(ﬁﬁﬁg@f‘@Gﬁ*n%ﬁde Mpﬂﬁ()sale pepti de ?and

I sol ai4039 1895ER AFRRPES +XSEEIBNE 18

Epitope Mapping and further antibodies that bind to the same epitope
35 In another embodiment there is provided an antibody, or fragment thereof,
that is capable of binding to human NOGO protein, cr fragment thereof such as

as a GST-NOGO-A56 protein (SEQ ID NO.32), in an ELISA assay, wherein the
-14-
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an anti body which binds to said peptide. In another
VBeHOS3i nent of the present -15 VB61773 WO 2007/ 068750
wean/ae2806/ 069737 5 invention there i s provi dedI/BEP2006/069737

nmet hod of obtaining an isolated anti body, or binding

fragnent thereof, that binds to human NOGO epitope

VLPDI VMEAPLN (SEQ ID NO 60) conprising screening a
binding o thehantibodg npr fragreeat thiersad) ot the diunsart NQESIO gsotedn, or

RS GHAPo (ot RblS et 1 TAOKIHEHT) (b PERSRIACE 4 PRRLCe
HRRARE fél@ ﬁg%bg@gﬂc@VLbDW E&ﬁLW‘%\%gtlDtl‘h‘ rg@ an@yis not

10 f'he the anti bo
rethesesloin the présende@dangiretgyant mm-evamaln(:SE(pdpmducﬁom

e GO o SRS b B WG R R B o o

850 YESIRHEFENPRRY BEY | cHYSERASEd ROMYt fe éﬁtﬁ;oﬂ&%?@f&gment
i nvention or functional fragment or equival ént

thereobisfnat @geariidodyicompeisisigea haa\suchajalvlayableai;pnaanlrewng a

GRS baufbisFRpUEE aniife Anl ebites BRAG or fifofldS fildreor

rﬂﬁ/m@‘dﬂeaémﬁw&émétsﬁ@gﬁuﬁmrﬁ thel BRI K3. Iﬁfé?ﬁmnﬁ‘emﬁead@hpenng
and ot her neurol ogi cal 20 di seases, in eart

pﬂpﬂmulsT‘éPSEV@Pﬂ‘d AR (SEQDNEX 78} or baﬂl\éMtEAPLNSAVP
I‘ﬁ N 74{)] n[B‘?F gfé]ér?t?doo‘yrtﬁ%n&%é ﬂ% sq}ﬁe %?)Hége as the

p1 nal’ human conpri

a@dhbdlest@ffraimné@tssmenéohuﬁawbe mnrwﬁm)oﬂpehacd‘oe%mot comprlse all
ef fective - NO&O ant 1 body of th

of Hﬂﬁsﬁﬂﬁ’&d's&d fmF%lfl%ﬁaﬁndrf% an r?éWt@t'bpﬁéﬂléaifCOWISQS a set of
OIS YR BRI A NGREIED Y LIRS bl Bkt

cbrreuiymast) tor (Tabiesof orlaﬂdme preparation of a nedi cament
xi s of stroke art.icul arl

f t t hyl
| schémARober srbodmR %ﬂﬁ%ﬂ?f&wmV&gi'e'aﬁfP%rpg%ag%de an
t t
a‘P\ﬁBBéj)‘;Hf' fs?é?r?ileﬁpﬁfe?%f fhatliss 1EBF Mj ﬁl%t%ug eé‘sgNa% to a

pat i ent ering froma nechanica
région lof asmem NQIGQ potdin @msistingrof the polyaeptidet sequence of

VIS EMEARENRSERE R b 60 oriadktves Trranii Aoy, or
filaiserit ‘Pr'i@fbof RG) %rnyaritlﬁoa?/ REARRisPRL A %‘r‘iablé‘ﬁw@'aV?H@%am having

Wlth or at risk eve0|ng, a stroke parlcuary
GRR Hrlam@sastrr@@‘)the amine keid nesigues 3R oroarwa@ees ﬁhﬁreof

%iintseqcﬁ‘e' S50 s TRk i) ERRT PRI ARHHAREY fiefugtedy or

Hight dsereBf rsaiap@my@r bmdﬁhg ey TP SMVIHD IMMMPAPERSSEQ ID NO.
m ni steri % to said hunman in need thereof

7@1) peYLPAV BAY R SBEpn D HEr. e gtpsaddition, then antibody that
bprgg {5Rra %947%685 ?bz)e as the antibodies, or fragments thereof, may be an

antibody that does not comprise all of the CDRs listed in Tables 1 and 2, or any

antibody that comprises a set of CDRs that has 80% or greater homology to the
CDRs listed in Tables 1 and 2 combined, or Tables 1 or 2 alone.

In another embodiment of the present invention there is provided a
method of obtaining an antibody, or binding fragment thereof, that binds to
human NOGO epitope VLPDIVMEAPLN (SEQ ID NO. 60), comprising
immunising a mammal with said peptide and isolating cells capable of producing

an antibody which binds to said peptide. In another ernbodiment of the present
-15-
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5 anount of an anti-NOGO anti body of the invention or
VB6117dct i onal fragnent thereof. In a yet further
W@s@ent875¢ he i nvention provides the use of an BOI/EPNGXAWI737
anti body of the invention or a functional fragnent
thereof in the preparation of a nedicanent for
i nhi biting neurodegeneration and/ or pronoting

ifuentioh dexe i Praveday & myethod af bbtaing ani |§d§1tateﬁférhtlwd§dor binding
with, or at risk of devel Op:N(?@ a stroke and oth

fr@@m%ﬁ&gereaf thathindseto hymaa NGO SR ORBANITHMMBAPLN (SEQ ID

:
NIRRT £kt Flo R Ach Syl bR O bocies
or bjnaing fragineats thepsof} sacnbeing isutataglesirarh thé dbrare segether with
BB S bbbt o
ul;@bﬁukfgdof@ﬁé%rn'nesa rbr%f.ndﬁ@ M%Wtﬂ%aeg théfN’dG@“é;bﬁbpe

vari a regi ons the 1 |on may be formatted
ViLrﬁ’tDjVMEENDlsN (SECUICENGY. 68).nat ural anti body or

functional fragnent or equivalent thereof. 20 The

anti body may therefore conprise the VH regions of the
pﬁg,y,gggémybaﬂ%m?bg,ggng nto a full length antibody, a

fragnen a Fab fragnent, or equival ent
t her édnrthguaqsp%cg of §revinvention pthﬂeStaaph@rnmuagal composition
cgmrlﬁlngﬁba%%}{%%\@f a' r e rgétfnt |p§€£tloorf) ar tn%gclPrlwaqht
fr’eg%nt oF eglleMenl Qa‘éred)i@tEg@meP Rhay ﬁlﬁ’erﬁﬁébehtlééilw:é’éde@tﬁble
ereof . The constant donmain of the 25 anti body heavy

diwentror eayriase sel ected accordingly. The light chain
cons]rggtf%ﬂ eﬁ' '%c{nﬁ}(e pﬁe %nk?ﬁ%ﬁtl&q p o‘fi‘m)e%aa ?r?é?ﬁ!)@% treatment

domai n

ﬁﬁtﬁp‘l’lyta?ds @hﬁrck‘e (@bhm@l@@e@@haglc@@kd) mﬂ ssthe?mermlagrcsl
at ng longer bind Fc receptors or nedia

diseRgesign Pﬁﬁf&%ﬂ'%@m%ﬁ@ﬁ%&@ ged éreagnenfe@f.%paﬁ*ﬁnt@é@rlng
fr%n é'ﬁ?eéh\éﬂ EHathqhé @N@ﬁ%i A nog;p Wa GG Iﬁ’rﬂ’g{)/)siﬁ% Ainan

antlgen |ng regron a I AMUN0Q
whidi comprides admsﬂﬁetmg tpsaid humaeineuﬂeeﬂthamniradu efgadtme

the function e

aGHH St ARER! 'TNA’&%D ap q<{Y;Pqtth? HD’&H“B'P ﬁ’a? 883' ffagme“ts

@é} gpt erent  and/or will nediate ADCC (antl body
pendent cell cytotoxicity). An Ig&4 will be

pr ef &1 amothef aapemmheymmmmm:rbwdek'rthe;usmbf bma;ntiJ}N;OGO

i bodi
AP FE S the TSt B e sHona f SOR L FRsEol I R PIERA Bt of 2
nwo%ﬁﬁ@fw f8r freamtfov p%kﬂw;%!"@bﬁét'rdké”‘(b’a@t|c‘iﬂ i%ch@r% stroke)

Suggested nodifications "are described i n EP03074
a d@ttfeerrrwmogicfal diseasess in patticular Alzhsimet's dlaeazesandrteeatment

RS e HBPEG iy Tl B N Bor a8 3pima chord

imony).l ytic formof an antibody according to the

i nvent I n referredforrrsthereforethe antib
Iof Vt Hb‘l" ?L,lmtqs%ﬁcﬁ she,prasent inyggtign provides a methoclj of |n¥\|b|t|ng

neurodegeneration and/or promoting functional recovery in a human patient
afflicted with, or at risk of developing, a stroke (particularly ischemic stroke) or
other neurological disease, in particular Alzheimer's disease, and treatment of a
patient suffering from a mechanical trauma to the CNS (such as spinal chord

injury), which comprises administering to said human in need thereof an effective
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(i.e. H2L2 tetraner) non-lytic 1gGlL anti body havi ng
\tBed7teavy chain variable regions described herein. 10

WO 200a/06876¢ her aspect, the invention provides PCT/EP2006/069737

pol ynucl eoti des encodi ng the heavy chain variable

regi ons as described herein. "NOGO' refers to any NOGO
pol ypeptide, including variant forns. This i ncludes,
drbuntofetanti-NOGO dntiboMNOEhe ihventite driPfinztionsl fﬁ!éjnﬁlent
resi dues (GenBank accession no. AJ251383);

thprecte variant which |acks 15 resi dues 186 to 1004 in

e e

amhlboby af e 1naekﬁorr esa flurtionaiBfadmeitQfdredfich tespreparation of a
smal | er, ?I ternative amno term nal domai n ( GenBank
’H@@'&@%WGBH énh'M'ESI‘@%)dG(gﬁPF’FﬁtWQ and/eq PFPEUIB'@}J fgﬁﬁqoéba'

I t
PRV AP T bt PR tca RIS oF ot Rok REGRMIAARo; 4 sijghe and
dtsheiralogidah disepke da pasticudant AlzHeiswrisliiseasedresseatment of a

specifigc formis indjcated. "Neutraljsing" and .
Ehauferkio famianeche nEriam faine GNS S 28 ingh chord
iguRjer total or partial, of NOGO function including

its 'bi nding to neurones and inhibition of neurite
gr owQthemhepects mpd Bdyvarages of trRapresent iﬁ(vatot)‘cm areedesasitied

ﬁﬁr&h%rﬂﬁeé@%t}a@ rg%{z |pg?ag{c]ilytﬂ%%é rred&'[l B]l:qlarﬁ% V\e/rg(gf
Har bor Laboratory, (1988)). A "chineric antibody"

refers to a type of enl neered anti body whi ch
cont ..'=r:: S ErH g lnivaptionri abl e region (Iight

ohal BN %*%h%ﬁ%gq§ﬁ%¥ﬁ®gub9%rﬂ@n%§2#s 85 nto

thé@tr@ﬁﬁjr@' ef b vetural gt y&ﬁ&@rﬁét@naﬁﬂé@rﬂ@ﬁb’or équivalent thereof.
"humani zed anti body" ers to a type of engineered

The anfihedyraay therefose cemngsa &he VEregicns of the inventian formatted
l%né’fulll g:ﬁitlBBUg 4 Féﬂ(}e flra:aﬁgéng,'fap?ﬁb fra Iment or %%uwalent

|rr|mm ecu1e

tblereov@dwrmm b(wﬂr- cbmte&?a bdais T andabis) gt qkwherm ()abred with an
In addition, framework support residues

apraRe lightetiaiar TBOBIRPRE TRV R J0G LBt e 3. @l or

18k, 0. 10E A 9q0 Y mBARa Joliogt Fdrodio THAAE AR Hmaln o the

ahtibsdy hebwe chamamawbe aplegtechatcdrditglymalheokghirohain constant
el ect ed conveni)l onal - 1 VB61

VO |
486909251 damat Rurthiergiore, g antibody

7‘6‘@5@’7 %a
t
rﬁf}fﬁg& data aselon%%ﬁom) ogygg @éﬁgﬁlr%%ﬁ@éotl da?Tiis thc?t no

lamgerdimd Fd reeeptermsmedlatm@lcﬁmndmg artte aatdhodyi may bise be a
ase .t he.nuri nor .anti bad . unman .
PR a5 eahiroe v edotbd W uiGPatloes R Frmegses on
drigeRbindihg Féfioflan@ra mei-in@dyoglebulimredidon.no aci d
basis) may be suitable to provide a heavfy chain .
const 1 consgamfegion is selected according to the functionality required.
Normally an 1gG1 will demonstrate lytic ability through binding to complement
and/or will mediate ADCC (antibody dependent cell cytotoxicity). An 1gG4 will be
preferred if a non-cytotoxic blocking antibody is required. However, IgG4
antibodies can demonstrate instability in production and therefore it may be more
preferable to modify the generally more stable IgG1. Suggested modifications
are described in EP0307434 preferred modifications include at positions 235 and

-17 -



10 and/or a heavy chain variable framework region for
MB6sEBt i on of the donor CDRs (see Table 1 for the 2A1
W@ 20DBss76@r i nsertion into the acceptor framewstkREP2006/069737
suitabl e acceptor anti body capabl e of donating Iight
chain constant or variable framework regions may be
selected in a simlar manner. It should be noted that
237e TRciApéMtioraihcrdTorty plawies @Nytc br aliorciyae Rsrmbamahtibody
required to originate from15 the sanme acceptor
agRoTdinaitp theHaventioss art descri bes several ways of

2O e R GBS 5O 3 Wbt
(Rt 2 etranedri hendlyticAgGanaritibaay hantnigithdhealviy chain variable

contri butes the am no acid sequences of its variable
regigngAgscrdigshersin.ot her  functional fragments or

anal [ j

%0 ol adfiasnech thoyRHIBR S bob GRS SaRldY the
hepey chaioi vayiabledregéortsrad desanipeddtdreint y characteristic

of t or __ant i body. e term "acceptor antibody" ,

et e SO ie BB AGE Peb BRI, i g “agRgH forms. This
ifEh A0 Bt is"%tqmg@d%! ﬂ_@f%@h@né%ﬁg Q9D U rAfb G R LTS

of 1ts heavy and/or i ght chal n“framework regions
(@edBank ateessiarv no aAdl i3 83), MO GEIE, A spling tvariantrwlyjiich acks

4800 B JERE B AR bRl e e SR RY Bcession
NAO RIS & shOrtéYUSPHRE vaFa Rl RIGBOYC! RRiICAKISPIdRKsS residues
anti body i's a human anti body. Alternatively,

186tarii0fdtandralaaybe sadiice alermative gminodeemiodl domain (GenBank

ook K58 Ao B o S 0L AN Sa R oo
h‘é?éiha@hﬁdér%ﬂidéi% iﬁ@lu@@!aﬂ anaall \_Id?i%npfcﬁﬁisscﬂ‘ NFRGCEEi¢h aé
ﬁgosed residues are different in human and nuri ne

Cob @ndsthe spticervatiants dieseried, untasstansregiis farmogdndicated.

have.g_s, 2 WP : I L .
i 11 ReRa R R SRl pfatd et iRlord la ppipiton, either
tdfal of parian bf ROGAFandith inolddirrdey siadingto heuedned and inhibition
1994??. Mol . Bi ol . 235; 959-973). Therefore it is
Hedfile| owih.r educe the 35 i munogenicity of a
non- y S - :
Fr ammus RS G TR, TSy PLAA e LR AHA It st tar
ngéammgm(ﬁeenbiéja,ddéﬁau et fBE,C,letsst&)' dbassmg_ialboeatb'rygl‘aahuial; Cotd8pring
e correlated w surface accessibility, -19 VB61773
WQ@@Q?@%&B@»EWOOG/ 069737 5 repl acenent of the

f OS] . , iCi
var i 2 SIREHELERPBRY: RS o5 e Bl epnEeretinooty THaT
coatainsab satuvhiikoGEring vadbble (régiga)(light diamdbookeafy chains)

BB BET s AarChAE RSN 28 ghrcd b JBF SRR RS constan
ré§ioAs dbrivddfromPam aeckpter atibdaymani sation is referred
to as "veneering" because only the surface of the 10

ant i Bodymanizad antiepdyt rRfesigp e ansleqied antibeghinhaving its
civel b {,@gﬂ;;g@%gg@%%an Ao iR NI BRI OB rentaif R

out In
immunoglobulin-derived parts of the molecule being derived from one (or more)

human immunoglobulin(s). In addition, framework support residues may be
altered to preserve binding affinity (see, e.g., Queen et al., Proc. Natl Acad Sci
USA, 86:10029-10032 (1989), Hodgson et al., Bio/Technology, 9:421 (1991)). A

suitable human acceptor antibody may be one selected from a conventional
-18 -
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"CDRs" are defined as the conplenentarity determ ning
VBSIT®n anino acid sequences of an anti body which are

wo b@7loygosr var i abl e regi ons of inmunogl obulin PeBRER20861069737

light chains. See, e.g., Kabat et al., Sequences of
Proteins of 15 Imrunol ogical Interest, 4th Ed., U S
Departnent of Health and Human Services, National

datatase eas, the KRBAT® d4taBage, Loseklamasalatdbase, bed\8wiss Protein

dalbnss P8 loay IcEHhe 1k PR AT A B9AT e Hees of the donor

EERY i easng R ERlas ol oA Op ey sty
dhemételzimm by b Hamﬂbg)ctmahhe f@lbﬁhworkf regjiomisagth@dehor 2@tibody (on
it Bl Meobebid Rt ooy S ShtiehEleaion
aﬁ‘{d)‘;’cbr%ﬁeé’\w‘&ﬁé’iﬂ véﬁﬁblerfraﬁ‘ﬁ@lum%glo*ﬁ%Hm%ﬁﬂnocﬂ‘ihé QoR8r CDRs

by person. See for exanple
(aee TastQ’B(Qr thbﬂﬂdﬂr@@Rerﬁ@' ingertionmintodbé ebaeptor framework) A
h rvariapl e r ons re 342 77-883. A .
Bl Bl By Bnatle o iSnaife it Al insdiny pr veriable
f%?ﬁ&héﬂk%?loﬁ% rh&¥ balseledsd in 28intil® nslriresr &shotiRd b@m@fed that
Met hods of maki ng such anti bodi es are known in the
the accem@aanmbaﬂyquwy aneelighé baips mamnopresiredite wrigiate from

ok SBFRncEoRBANBRLE” i AR P Bs EVELBI S BrHucing
suoR hdmaHigadantitodieshi- SE6 fenéxdmh pgiERASPEIIA00cArd EP-A964951.

MIlstein et al, Nature 305 537-539 (1983),
V\D93/T(b@829“aﬁ@anr%iﬂlb@ék refeds ta1a payBbuMan, antihody which

c%ﬁg'ﬁlu%@%%e a°19 n%eé@ttﬁgg éelgeof n@%ﬂ%p%%ﬁfo‘ngep‘bﬁé drlother

m Xture

famntldmdsragmentst M@ml@g@th&r@ﬁuomb bnnmhlseu alnulbpdpmmmreby
t he desired ding specifijcity. An altgrpative
PABYIF® A Pﬂ\@&f%ﬁgéﬁtﬁgﬂh&'tf‘ﬁ@e@@ igapcspgsiaitnand pevkalizing

ég@ﬁf@ﬁ‘éré@%r@h@%% GhRf iahticbdy. es to heavy chain

region conprising at | east part of the hinge
regi dine t€HR "acckpBbiSantipidyh seferst toian amtéfoelyrtederotoduarseto the

dargrntifRin WEeUProy s dug e PiTTER Scifaeduennes 6y t feavy andior
hE]Hﬁbl?é]ﬁ fratNWERGEGIORE ahnBRSTStsTHESV) Bhd/GHidht EnsiRToh8tant regions

chai n are inserted into separate expreSS|on
tg ¢he bumaaisedantibodpnl e accapidreantibddymoay be depiged/Bonvasy

O 20 [ 06 [ EP2006/ 0697 3. b
TEIIR SHAGa (et o8 SPRIEMRbGER A AT Frarauyihgaccentor

THBY8Y s hliffan driMdoay. al | three chains into one
expression vector. In one preferred ag&roach, t he

bi spddiernativeiy, |hu;mqmsaéloaon@ﬂs€eacmev@ epeess efi'vaneering”.
AP AL RRATRAIE Nt B A RoBgHydn gl anc
lightetiain aenablee'egmg%ﬁéhﬁé@ thefbeiee pfaﬂs@uaitterhs ef e’posed

Met hods i no 121, 210, 986. n ope .. .
SIS B irGrart e hymasrTchRU T Re AeTbedigs cAnd BgShndividual
s@'rf%@@%b&lt@ns ‘hB@é %Ps‘-‘t#btrifgcpr@féréﬁé@fbr‘y‘@rhSI'l ﬁuﬁibek 9ﬁ§#re9élﬁ

bi nd |n? specificit said antib bi nds to human
S

reEidTes Etehlaacélpntﬁsbeetd@ls(ﬂra%émql rhrnE;Ethl 2B NER9-688 and Pedersen
LPUG11994) J. Mol Biol. 235; 959-973). Therefore it is possible to reduce the
immunogenicity of a non-human Fv by replacing exposed residues in its
framework regions that differ from those usually found in human antibodies.

Because protein antigenicity can be correlated with surface accessibility,
-19-
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enbodi ment of the present invention the bispecific

VB&§#T180ody conprises the heavy 15 chain variabl e regi on
WEDR7MB7sequence MYGY (SEQ I D NO. 45). | n anot PeT/EP2006/069737

enbodi nment the bispecific antibody conprises the

followi ng pairs of heavy and |ight chain variable

regions: H27L16 (SEQ I D NO. 48 + SEQ I D NO 14), H28L13

reacCemBeni\G the sturfSEQrésidiNes didly by sutiGieabto(rSRQet heNBodSe

D 1 he anti bodi es of the presen
vaﬁegﬁtrﬁaw% %%legixbth? wmmngfsaé&qng.(rseez@se#\ﬂ%m E. etal

('i‘@§4 if HdndHobk o??fx?éﬁ:?g@ﬁ%l Whaﬁrﬁé&%g}é ?Hp’{]’l I eﬁlli}:?rmacology

cod |ng sequence ant | I es e invention
af\mmqm‘mzaﬁAntxbwes o8 pringerabartag, pph@5-BdsnT bisiprocedure of

B i FEREPALT o R R ERGRUSK DRV ADRSUHPPREIN®

A RBPISCAer60!the SLpBEE SRS RAREM idifaRIdcD! A liither
he rep i cation and expression 1n, /or secretion

aﬂtecmatlva appsoacheisiset Re@ul\/dww(m%equences i ncl ude

pr omLer, Sequenges not e and. s
e queniDBs” Sk FEfieuns B curbbatr oiwm st #ER R g on amino acid
saftieResd 6fan ShtiBddyrhich are BRCIOFErEXRIBES Pedibny BEIRhukédlobulin
be produced havi ng a DNA sequence which ‘encodes a

B

f@@ﬁpﬁ@dﬂﬂ@hh@@alaﬁt 849-9, |P§ahat 6t ahe%@guwsrof Proteins of

TR 53561, G0 AR e Db ves,

l\muoaeﬂl nstfuesd @hH@alfF&ﬁm@ $h@re:émqarebelﬁiea\g0crtaﬁh and ke light
as far _as possible that each, polypeptide chain is

chaiice PRsdPr (D5 pralersdn the vanatie P9€|0F oftanenaengglahein.
T'h'ug,htCDﬁgaéQ uEOH hBRS RS eag" thPle ﬁ?ﬁﬁ%ﬁ %qig , (?rbé?l.q}ﬁree
nay’ resi host Cell i's

eonasnleve A se
hglg’e ¢r;mm gm‘ Hoth etbmamy andaﬂl hghtumuﬁmw if ?pﬂn@pgatg)
e first and seco vectors nply transfected hy
T&%ﬁ"ﬂ@“b’e\?’é@t Rjpfein ﬂ@'ﬂ@zﬁféhe Qé’“@%ﬁy MaY mgar: thad OH‘t%tf esidues

ar€bngh r‘e'&epérpéﬁieﬁt%' 86[}!%&&%@@9% LS4 B8 gbd to be

or synt etic eavy he t anst ect e
soebyl a sbllléd}pars«:xml tSepechdr lexarnpten Chothiaehal. 1 (¢088) Garrinations of

RSS2
ant i Wﬂ!ﬁpé@lflﬁanﬁ%‘dwg%ﬁ érﬂ%o@?%‘?ln@tblﬁﬂingfsp%?flﬁltlbﬁ%r at least

reconbi nant heavy chain and/or inis
two diftatent ¢pitmpesulMethedspf a]@hmgmucb]tant@@dw,s arsUdiowansin the art.

Taiaal’ 1 Esndithad bdRibioRgr Dibes A tb o R34S 68 on the
caek;%@él@ﬁ .of €NS irARIinaIdDYRA $HEHARA- LSM%W%I@ whé&reuthamwbH
synthetase system (such as 10 sold by Lonza

chamisdgivegiiffergat bindmgaﬁpe)mfmias(asqeﬂwllﬁm etal Natgead 237-539
(NE3) 21S02/B8E2YLng ToANRMELPE LASVBRE O, 6ol NEednbBRgdY

Yy TS0 equenced dsing conv Ironal

Bycaoe@luf e eeédgm azésogmrmoem armteLmhabfss)a potertiad hsixtubhadf ten
ude plasmd, ,vir

sed inc , age, .

RS BRaY SHUCIERS BlRsenmBca Ok Sy Aosines the degired
bﬁdﬁﬁhdj@be&f@@d'AF?BFtern@ﬁ\r/@éBbllo‘écﬁLﬂerl\Yé?scﬁJgf theNehi&ble domains

Include a 1 sequence, origin of plication,
withdhe desued bﬂﬁhm@sp@nﬂmms torhaeavyaahadn constant region comprising at
least part of the hinge region, CH2 and CH3 regions. It is preferred to have the
CH1 region containing the site necessary for light chain binding present in at
least one of the fusions. DNA encoding these fusions, and if desired the L chain
are inserted into separate expression vectors and are then cotransfected into a
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el enent, a pronoter and transcription termnation
VBE}i{fances operably linked to the |ight and/or heavy
waeb@rnegssd ynucl eotide so as to facilitate exprBSEEPINNG6/069737
Pol ynucl eoti de encoding the |ight and heavy chai ns may
be inserted into separate vectors and introduced
(e.g. by electroporation) into the sane host cell 20
suitablethosesigaaisr.olt is mdeslbieﬁmgtﬁm inserhthd ¢cagling shqiiences for
can be inserted tor, for transfection
Wi o5 SRR GRS Sne dEPBREBP AR, ondie BiFBERSERprRach
tl‘?é bispBEifiE REE6dy IsSTBEPRbd¥ dfrheﬂ%h'a% Wftl"?\é' ﬁ}§ﬁb|ﬁdﬂg%‘p%%ﬁlcny in
constructi ng a vector encoding t I ght and/ or
olmeaarm anchadréLathain paierprpedingea amortnbbiydtmg specifigéy in the other

2fl ot VORERPEH. | RELARD < rehd 5t sDVEMHAR I ENiogy 121, 210,

18gBynucl eot i de encodl ng either a light chain and/or
heavifrl chain of a therapeutic antibody of the
i nvei pa@ emhedimentehthe imwntion theretie peovidegadispesifica

ARSI R 48 oE RY Mmoot
bRfi@ tb. Hanén NOG 04 ties e?i@opeﬁ@eédﬁlb@dqh IsEQ ﬁD’NIO“ G®Nk another

there is prOV|ded a nucl eoti de,_encodi ng
efhasineelof th@ﬁwe&nww janithey thﬁ@Cél@@@&h@@y §@mpﬂ§e$ fhe heavy

Cﬂam?régn# %)elat%oééRsE Iﬁ% ﬁceMm ar(bE?ﬁa[?NgE t%neother

ehﬂﬂlﬂihdéﬂtt}’\edflsﬁé’w’ icoantibiodg oonttmsealthefmIQWm@palrs of heavy and

iG0Lhab V8 i rogibrs: HAdete S B dbt SR TSR HaS, HesL13
(%E%)?F%N@'Mg 355&‘363'@%”%(:).() ygg??—%fstiﬂé%gmt{‘ﬁ)o §'c9519 19 EHID NO.14).

ning steps e s and
consfT hacmtlbndrefs df thee pmsposlnu/'emim pfaytte produced biydranstaction
one of skil

of BOCsbESIL I GRS Touer GPMBIigRe T codingserupRLs isthe
a%ﬂ@(?d@@%f' e |R@3_/1t%DnZQQ16é 8dsidn 5e¥t%FbPFe°coWn5’r‘ﬁ pI8&Hid is

One vector, 9, mrer ci al aval | abl e from
psagysied byrpiasmg thssmbpcheg Aaalusmm foBtheka rltgmiiyslh operative

aggéélg (ijqﬂf\g“ )po'r&%n I E r q%h?yc%éqggd‘f égg%%n%es qapa}ﬂe of controlling
therdplieatidrand Rpiskbn iR2andOr SEBHBEG B0 G KdsteeMIRegulatory
sites and sel ectable genes (e.g., antibiotic

seguengesroelde nempter sggUenCasa B gauCM\éarqmqteb@rut@gnalor

SPhSGSS, it B8 AR S R B Rl R bRy SHFFAR
s@é@fcﬁéﬁh‘b@s%ﬁ%@for%ﬁﬁmauté@ hadiaga DRAYseyuEingd ahich
sequence, such as from bovine growth hor none (

earedeshe camm@nemaw pridhastydight eg @ﬂ\é)éCh?{'BetPégﬁeﬁiP'g}_P“S second
I

TR R SR8 AT R PSE i M cosigsprugroes

and sbludatﬂetmar@m arel copebpeEd, sa t@enesrelﬁ fan@smssible that each

ote hat, a confer resista bi otics .
PBbReRldS chald e oSSl uessdi “Rigmptvsly. héraavy andiiant
cﬁéuntcejdr?gcyéd;uéaﬁegrfor(thb eray Qﬁwadyaﬂéy Pdi@PBhG smgle vector.

defi ci enci es or SUP nutrients not available in the
conpPeselesiad hostrerll is co-transfected by conventional techniques with both
the first and second vectors (or simply transfected by a single vector) to create
the transfected host cell of the invention comprising both the recombinant or
synthetic light and heavy chains. The transfected cell is then cultured by
conventional techniques to produce the engineered antibody of the invention.
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sel ection schenme may involve arresting growmh of the
VB§8%73cel | . Cells, which have been successfully

wo e@n®ésosired with t he genes encodi ng the ther apemEPI06/069737
20 anti body of the present invention, survive due to
e.g. drug resistance conferred by the selection
mar ker. Anot her exanple is the so-called DHFR

Thel @rttibody whieh kefudskeheiassddiatie of hothttse aécfbrﬁtbihtanltr ieshvy chain
in the {)resence of nethotrexate. CHO cells are

apgfarilisht ehaiy isiseregned &om culiige byrappRePnsieERssay. e°é{0hcﬁ$ ELISA
I
N il b ALaL AL RBT S ORcHBYS Bt oer

alterdduardtibogliesgandmddiRssyst em see Kaufman R J. et al

J. Mol | Bi ol 1982) 159, 601-6 for revi ew, see
Veer nan:@e %bayqéegclﬁmg Efarigte syrfiistass swttem (such as

SERIBRL bk Bré)‘i’dpcﬁés?cﬁgrt@ﬂ%ﬂg%érgﬁh@hgﬁ%gg%'o‘f}@o (see

Arzneimtte ung. 48(8):870- 30,
below)h ol pxnigutilel endodéng tieardivaty isteadile issdated and sequenced

SRRt PR duiee o P Riopeisbitive Praif ) e Sgis hat may be
u%é& inlhde P8, G%qu%' pl"n\?éé”tﬁbn%ﬁasoﬁsgamlnkﬂ?@msa}hés of which

nponent s of such vect ors, . g. p I cons, selection
p@aaﬁ@é$ ar@aﬁwic@lres'nb@dlm eG@pemllgrwnhsxeqtmaManmluﬁ@a
e obtained. from comme

sldsief e dTceS oA PR oM, i AT Fion iR It Bosnpanoer

efEmélht! @Cﬁrom@tér%detms%ﬁptmt@ﬁmﬁaxron%du@hbeg opératdlwmked to
roduct of the reconbinant DNA in sel ect ed

tf@ light ansiferdimavatchaikpel¥ruslertidesse a8 éo fﬁcﬂmecemﬁ@ﬁﬁé@r@us
PR EAE S ArBIRE BREIRINESTY BEARORI0RS AL eRol 1ES

are nown Inse

s}é éﬁte véctdrd and adtrod@&éd ¢s5.9l by el‘&:Yro@bEteoh? irte ks E@r@hefmfst cell
ose. resent invention al so enconpasses

bl fedradiothing heate ahainiandlion: sharsPdR ingpREITo the Same
v‘é8t%"r %H}Fé}fkfé&@nﬁﬁ@ #d r%%ﬂ!t'!&f‘c?ﬁu Ec&ﬂﬁﬂgr{{; o*?i%dé[rﬁﬁo&’ihent of

qul I val e present 1 nven

trws pfagent mvehtien tHevaiisyproaitddad pryce$d ofraongird cing ensectdr
these cl oning vectors are_ al so conventjonal. However

epgeding diae lighiAndlorkeavy ghais ol siapeyticanibody of anligen
ofding REGmieRt rcFEof Sihe fvehlioh Vinick ithod URRHABES riidting into

aofectdr a palynuelﬁotlda enBadingtdithehadightethdin and/ardidavlicham of a
for the ex S of t eantlbody of the 15 invention
ﬂé‘?répﬁ'l’té‘?%?tglﬂcf}/q{gﬁ‘ﬁﬁl OCRells such as NSO, Sp2/0, CHO
(e.gyn Qﬁﬁi‘f‘ﬂer en@@@tmé‘ntfthgfém'p?é@ldé&'a' pcﬂaﬁbl%letoﬁa@)anc@dlﬁg a

nyeloma cells, and nore pre er ab or a
humamsemhmwc@ansvambleeegjeedi\avm@dbe @aabemmsethferth as

dified with human gl ycosyl ati on
S@f@r @ E‘ZI {‘)%Qﬁg?i vely, other eukaryotic cell lines
Inrapother embodiradnt thees isqirevitieda polyrudidatidlecerioaaira) & A0manised
host cells and 20 nmethods for transformation, culture,

hgayy chaiadiaving theseserneg sehierthrasdae .- D.NO: 53, 54 or 55.
It will be immediately apparent to those skilled in the art that due to the

redundancy of the genetic code, alternative polynucleotides to those disclosed

herein are also available that will encode the polypeptides of the invention.
Suitable vectors for the cloning and subcloning steps employed in the

methods and construction of the compositions of this invention may be selected

by one of skill in the art. For example, the conventional pUC series of cloning
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\EBOdUCtI on and purification are known in the art. See,
63773 Sanbrook et al., cited above. Bacterial cells

woren706805€ useful as host cells suitable for tRer/EP2006/069737

expression of the antibodies or fragnents thereof

(such as reconbi nant Fabs or ScFvs) of the 25 present

i nvention (see, e.g., Pluckthun, A, Imunol. Rev.

vb&ﬁ}ré&iay’[l&é% usdd9nke. vdddmepem 9dtsecdmmelmallyemtﬂiable tbém supply
ot ei ns ex ressed in_bacterial cells to

P RUENA gbaém @ugcbgmg;@jnﬁafqnlmnqdr{(lggdom) or Pharmacia

t
<E?Ea%'%¥§“’.%‘n%§ ‘DAGEBbIA By VoEER IRICER ook Bl Yoplicating
réadlly Maseamtatnmdrarhcamf cl@emgaslm aryl sdlettable gérfest (eeg., antibiotic

express t he acte I al |1 30 vva
Bestees 'aeaﬁﬁba%w%;ﬁa ¥ B oed ok clopingorhys. the
s@fédt.owlmﬂe Er%nm 6ﬁ9|n%tahﬁﬁﬁn Fa%'torqﬁm'.ﬁvenl\ﬁe i ous
strains of E. used for expression are wel nomn
Qb ehprsferable geator s¢cme‘nces maﬂﬂde)amoechrscgrtaj;yeqw:oa)lssch as

f2ih BoHaerdra it i g Ennd B R Gk brithetp seatence
(ESEti%PR)p@'@P' Tiesl exﬁr(erséllbﬁ S/e@forél %Qéful ﬁé}élﬁ rdﬁ}od@syf/rﬂhéé’@é@ by

led 1Tn the art are al so avai l I'e as
te@rnnlgueSaweMnowaéo Thﬂﬁ@c?zk"l%i inghiseary. TDp@@bpelect@prag@nes

QEPHEPRBI B af chffer FEBRERRE L0 RS ORE S0 258s S

dmsisiflin{ h88Mmycian enatiadies eie es tattdcyolinder @) Bomplem¥Rbdukidtrophic
V\D 2007/ 06@50 PCT/ EP2006/ 0697%2 5 The(géeneral nmet hods P

deficigRries arselPPciWrentspt puaitaiie in tﬁ@t@cﬂnm?h@?'a The
SHRRRRSPhbB RL IRERS S Y RRp LM BB Bl

Have[beenlsteceSsfulntrabstdsmed withethe eass lennodmgrthemﬂ?apeutlc
host cell are all, conventional techniques. Typica

aneogy, pt theePrgeepldnvention, survie-dyg,io ¢ Sverd W'ﬁtén%? anfe"ed
b?%é‘@e ercﬁﬁn%ﬂkléf. eAH@t%EPQxaMEEaﬁE'tHe R¥-GHEd HHER 3%%cgén

serumfree in suspension. eW se, once produce
rharkeawhie beial rtrasnstofrmahts aferouttatedim theyprésenuer offmetthotrerate.

QRO i es SaTi SN vSeliheatl e g Mk B R SQaFian Methods o

s‘% eﬁﬁlh 'tlta%'sfd?ﬁledﬂéét @éfisy aﬁ@la fying é&gpcor%/ nurEber of thﬁ

tograp ectrop reS| S
ttansganq irecducer esmgnthethHﬁFh systkim sesKatfmearaRtJ. ahal ddloldiol.

(A2t D121 ok Bt o e o b8 Wrkso . Sofluter m
ARIIBAE maifimaRaR xBresTR g iahs frsiRA ALt

ant | bodi es my utilize ex reSS|on In a transgenlc

Aaﬂnwmlttels'imacrng 48(3)i Hdu30.n1998 Aug.Pah Biithexiexample is the
BB 10mnTlsS ol PRl do YL B1PE BRAbARS S KoL BN bidcton

caséirn"pro
denerfegase raydast isthertnor gémsl seetStirchaaimied! gi ¢atuites2824) 38,
fenale to produce the 20 desired reconbi nant protein

9% ts nmilk. In a further aspect of the invention

t her erpeScathnetRs ofsid doil eRy. PENORS, sEBciRiH sty

of the |nvent| on wh?[:%t ?1 E}’ F!rﬂl ses the st eg of
anhanaersn gramotess, signal sequences and the like, may be obtalned from
commercial or natural sources or synthesized by known procedures for use in
directing the expression and/or secretion of the product of the recombinant DNA

in a selected host. Other appropriate expression vectors of which numerous
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cell transfornmed or transfected with a vector encoding
MB#4773 ght and/ or heavy chain of the antibody of the

WO pwenss7en and recovering the anti body ther ebyP@BEP2006/069737
produced. Suitable host cells for cloning or
expressing vectors encodi ng anti bodi es of the
i nvention are prokaroytic, yeast or higher eukaryotic

tgpéd sre Khovirall the gt fok atigrainatiae ghdcterigicCinsdet, gehstcard fngal
e.g. enterobacteriaceae such as Escherichia e.g. E.
RPFessianmay,ais$ e sairctedsfor s pugnoss37: 27, 325)

Ente ﬁ%a;?rte :
Sal none Sent |ﬁ0§f}tf3rﬁals§ 5{)@@%%%% ?S%ﬂ L glrﬂ%mts fegteed. Vd’!th a
réeombiniaat p‘mscmd canmnmgi tfencotihg 3equenedsl ofdhe Batibodies or
such as B ubtilis and . B.lichenifor

etialerps of r@ggng@gﬁntégn wg\gtrqfélﬁﬁ@&sf éqg{i;ﬁg c%%ir%g gnd other
n%ﬁlgﬁfaﬂgw B8Fthesk él(g}ﬁn% 9?&5@&% als§ |ch§ver§%?l%haHBWé9§§ most

cerevi si ae, schizos ces I 'uyveromnyces
c(eESJrgblyA&'e‘_t(S ftémOABious Btraivg; of$5 cfe)ma?é; uséd faraeplicatanrafitha

QTGS Spofs Shdsohieditnsn thosop S e Bitpted ShiShdicwf this

invériopder ma reesi a -25 VB61773 WD 2007/ 068750
PCT/ EP2006/ 069737 5 (EP244, 234), Penicillin,
Tol ysbslabli hestaets as pelt tmnezs fos the expression afshehantibhdyaeidhe

Bar P Froiab oo Rled BRI s ENaENSIC SRR GO (e.0.DG44)

COB! gTBlcHIgst deY (eldNE3TI)VaRd hidlorhy Refidtldnd Merepriferably a CHO
host cells of the present invention are vertebrate

afd Myelogia eelbl dumantcells may be ysed.dhus enablingie molecule to be

TBETEA WA ikt o B0 Ay A AT BB Rr RGNt ce

IR88 m#aby chipByat. Rhalseectod bbsuiiie maATrk8lideRhosttcaR} and
BHK570 (ATCC NO  CRL 10314), 293 (ATCC NO CRL 1573)f

rosihpes EOHERrsfimasipys gultiel amema(t@ngscre@nmg@n

DGl AR Rhbuh i G 8, B SdmBfook et al., cited

difgve556) ), particularly those CHO cell 1Ii nes 15

adapt ed for suspension cul npuse ser
monk &A0§ rem@ﬁr%maysor% Hﬁeﬁaﬁasgpéb?ﬁ'mwab Paﬁr@yexpress'on of

i€ ofoaci Sl fraymbnty thordbiQuiPas Fecdiiihdit EANIGYSERIE) B the
mesentjelantipndsee, |eygpdm>dm§1r<rt]rum A5 brrllrgunNSBeQ/seIEStOU(t;?j 188 (1992))
oW B ko EPelenteniisf RIBP I SRIBRSE00 ARG GieHadd be in an

J"F?éIHeS%Hm %@kaagd %M?SF wa ﬁBﬁ%Wc@gy@téa%vm %H?' n
and/ or [|ight aln of the therapeutic” anti body

regernbimanbiradimegt pm&ymdun albactasial aell woukichavseid tmese'leaned for

SRR g rfden piAglo Ry, ERPORENR erbltse SRt cen

v prodesay irch properhjosidetietblr, thagbatteriabekivbiid\brcs desirable
encodi ng the therapeutic anti bodies of 25 the
hasteRex ’HP'eaM@”%StEﬁ'ﬂ%iPﬁE F‘P'h@ﬁ%ioé SXRESSSIN ngknown

S CBAs RYth@Meld of biotechnology. Various strains of B. subtils,
Streptomyces, other bacilli and the like may also be employed in this method.
Where desired, strains of yeast cells known to those skilled in the art are
also available as host cells, as well as insect cells, e.g. Drosophila and
Lepidoptera and viral expression systems. See, e.g. Miller et al., Genetic
Engineering, 8:277-298, Plenum Press (1986) and references cited therein.
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met hod known to those skilled in the art. Host cells
VB&Y778e cultured in spinner flasks, roller bottles or
whedozoe8780 bre systenms but it is preferred for PEr/geR2006/069737
scale production that stirred tank reactors are used
particularly for suspension cultures. Typically the
stirred tankers are adapted for aeration using e.g.

spar geegeneddlirethodd bgrwHichvisesttotsiiagy berconsiracted, the
bubbl e colums and airlift reactors direct aeration

transtection naﬁthw@mlmdﬂelpé@d%ﬂbé hestgellspiche invrntiRpsand

cﬁﬁtlnjes‘m hHodS etcE féjry'té‘ %ftHB“afn'hBS?gH% fhlérigvgr?ﬁ?afréﬁ such
IS pre erre IS SU nented W a

host ¢ell areddliesinveations mecmlqmesaé‘ yploanya rthe chitoe rtnethej of the

prevent cell danmage result of the aerat|j
pﬁ%?@éﬁ'@’e”b%éﬁwa|Sﬁ8”6ﬁfqeh“éi“l%%fneé'é¢q’ l@HéPhEV&PIt%ngﬁe"s

s@f M$teedn sﬁ}sgé%éﬁ r L%ﬁné@%@eﬁﬁ@uf&i ?{é)%tfbodles of the

strates r anchor age depen cel nes or
lrmelnhen megjbiee pdefee fomothe el @uttumncanténtsraeconding ko standard

RGN Gy s ol s
RPN éromAb g Rl O o%WoF@s@QQﬁﬁ@ﬁ@?@ §uch fechniques are

oper ati onal Thode uch as fed-batc repeated b
muntt@sshﬂgof(tbe@rmabéalmot Bmitadhis i mwmpncﬁcusteexamm queparation

of Anttipties A1 desihen ot v Ysiehd s SR NG R o © an

host YeehhstheR¥ndiBod BEEXpHESSIoh Bf BRY amm@mﬁ ﬂﬂlllﬂ@@kéressmn
such nmedi a conprising fetal calf serum

(
ipa éfapsgenicanimals gueh Bs sieseradsindd €S ciatent bl@ 14r873 316 This

RS G R ot BT Sagtiels 2astigoRgHer Wfich when

traABg@IicalR ihvo baatbahxht@ dedhnalysdimits tis esehigleGoldroduce the
Utra M ( C?rrbr ex , USA), Ugdgppl enent ed where

ﬁélé@%s%qoynww Mﬁteémuéwggm%ur ce such as glucose and

synt [ t [ ;
The ‘S}‘E% &t?rr;tigeg Eﬁgg% ?ﬁhrg e O%H tﬁére |§2}?§mb@@5 méf&?lﬂrdef'broducmg
ahlemitibbOp setheeinl entiorewhidh phettl ot ccogfprwes mhd5te$>easfwnlth ring a host
condi tjions. One ada Et ation approach js to culture such

cabirangfermed oy traps Wik & VRARY eRseAnaARg lioehandies hgavy
iR R 0 S g g oy ey

pfodeedcondi ti ons (see e.g. Scharfenberg K et al (1995)

) 1st SulBplepst selis B olopig o fXprpeaRd yotiDps 8okag apgbodies of
tHd M‘O@ﬁtl(ﬁ‘?ﬁféeﬁﬂoﬁag)ghb' ﬁh%'f ot hlgﬂ@" bh@é’f’y@ﬁc etld. hsuitable

I nvention secret into the media may be recovered and
prakaryatisccedls dneludhe enbactariasi g gnderobacieriacede secthas dseserichia

to [ r 1£] i [ t ..
i ERRLICT eRaMBll REcE 1 8461 21 63 £ a2h. Fllubprller Bfvinia
KégtisigliadP e o, deaon@ﬂae@gt Salrhomellangphintaium,Seredtiheigan
S%ﬁf ients tygl ca@gx mandates 25 at | east 95% puri tg/
@é’at’W Ceal /6964996@%%“ Q%/BEQWp%‘ICé‘oast 8- stuﬁé!” and
BCMhEHffSr{mg‘?gé@Dm 7$6) %bhgo%ﬁée@geﬁ & ABbASMEBSand
irst 1nstance, Il debris romthe cllture
Strepiiamycest ypi hal east bwwds,uSawrg:aC@nyces cryavisare,
sfcﬁljzcl)ge%%apc}lm}%es pombe, Kluyveromyces (e.g. ATCC 16,045; 12,424,
24178; 56,500), yarrowia (EP402, 226), Pichia Pastoris (EP183, 070, see also

Peng et al J.Biotechnol. 108 (2004) 185-192), Candida, Trichoderma reesia
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clarification step of the supernatant using e.g.
VR6AFSfiltration, ultrafiltration and/or depth

wo pdovoes7sn. A variety of other techni ques sSuchCHEEP2006/069737
di al ysis and gel 30 el ectrophoresis and
chr omat ogr aphi ¢ techni ques such as hydroxyapatite
(HA), affinity chromatography (optionally involving
(ERP244f 234 )t Pehﬂ:glyv np/yctadivsertd Asperpiuy ihosts slioheds A.nidulans
and/ or hydr ophobi c |nter ction chromatography (H C,
andeA 0@955"9 @E@ cgval | able. In one enbodinent,

the ?Q‘t‘h H'Ffrék oﬁsé‘sgdri g&s&tﬁ&‘ﬂcgné Qld i e?"cbﬁfé%plged by

clar |on st captured usin
tiaé friventign SﬁpmbhthWegerabbyt deﬂblaﬂﬂmﬂ pkesehtimiveation are vertebrate

El. BRe YRre P aiE st R A ES Moo manag celis Saor as COs-1
(RFERbTRL qbser;ebyv %R*FE(?@F&LW'}' AUhEN Eml{?’/%grilg Kidney line

preC| pitation ically, various Virus
298, aabry/hemmmm@y/ (EH#BQBBVKOGATQC GRlLe‘rﬁi\?.’a\J BEK&38 (ATEC NO:

G F05TE). 283 TGN T RRE S 7D ohillad Bt ard peliCho (e

HO ELATOCTRDOCCLBY, DWR@H@tde‘Hﬂme%@ﬁfdsSIDGME(I;ee Urlaub et
| east 75mg/ M or |\ﬁreater e. %55100 /M or greater of

al, r(é9&ﬁ)t$@mayc Ceil MolGemsteld, 06h-216)h martisaiary thesa g HO cell lines

2RBRATOL b SEon TnBEriFbURE &Py el PGy idHETPodiB, Afican

g@é@pﬁfoaakep RiInfyeelld (ATOCt @RL L1887y, HEEA cefls agaimgRriuady cells
rms _of antibodies of the invention. In accordance

(WTQQ Ehe I eRemanilungerllsdi TiGfe CEL £5pHep @3and myelnaa or

@@Q}ﬂa e present
'3?%8 (%lg%%ﬁ%\%%ch spgg fical @p?g@g?gﬁ% éj;d neutralises
t he Jhus\n byie @mbudimeniNeIioe invgntioh therehie provided asstably

R
t
NSE| TunE s AR LR lqnbutio g 46)
descritbedahereirs e'fymdalmuo@rtmst celis cornprisé adirsthescharsenaoeirlg the
under, co d|t|o S CO chwe tq the 20

B GhATR a0 5 SHURB B S FOATG AR PRV RSB T | 1t o
sai d I—Foglt Eé‘l setrﬁﬁé*bl?g?d (With Je%?d?é’%th&igb hige ﬁﬁé}éﬁé% antibodies of

antib step Once expresse desi r ed
tmstrivedtlom beaahgerbblajylmgsfragmentemenenémefydre cClltured byany

oo ke firsecskie 385 0P 4T RS Moy Aoy spinner

ﬂé§§s€$§||é}tﬁitﬂésaéﬂ N&|oambratsq@térﬁ§buv@.s%@fgrr&1 fr 14ra8 scale
anti body to NOGO. Additionally, other in vitro assays

preguciios shatestiiagidant reagtorsyarensedrrartioulany @frfsueaelyslon cultures.

THplcaly s SHESE RRREs Heled B Rl PG oS, batfes

ob toly shesmintpeliele Eorialbbld ealuamseandaidifieastoss dB@ct@é‘ratlon
\A{%%F gﬂg%,%il?t tshr%ae éluggg Wheret e%og{ Céc“S are cultured in a
serum free culture media it is preferred that the media is supplemented with a cell
protective agent such as pluronic F-68 to help prevent cell damage as a result of
the aeration process. Depending on the host cell characteristics, either
microcarriers maybe used as growth substrates for anchorage dependent cell
lines or the cells maybe adapted to suspension culture (which is typical). The

culturing of host cells, particularly vertebrate host cells may utilise a variety of
- 26 -
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gl ycosyl ation variants of the antibodies of the

VIBaV&ERt i on. d ycosyl ation of antibodies at conserved
wWEe®TH6sIRE i n their constant regions is known POI/RP2066/@69737

prof ound effect on antibody function, particularly

effector functioning such as those described above,

see for exanple, Boyd et al (1996), Modl. I nmunol. 32,

o@éra’lt@héf hol8s sGtl aeFed-datam) rd@dté@bétc‘h Of)rbbéssmg (see Drapeau
t herapeutic anti bodi es or antigen fragments

ef REFSSH) Qﬁof%nsloéé(érﬁ T0RVER); @ﬁem@d bawhd}f@C%‘-‘rS cipesfusion

chlier PR Eh TR Glnert 3RGR R Bl host B Aty Be

cBRilredRa @ehiradntsining xoedia spthhestia compridingt feta ceff s@mm
arag ne- X-seri ne or aspar ag |ne X-t hreoni ne

(ER85iit pispoedine ks hat el dra swlied B Rel U —free
rGHP S0 86 ISR 1Gn 4] (1996) GARERIAAGIOBG 1175F54:163, or

cetnmérc(aﬂ@@ix}allﬂjlemhmﬂa stucly ad ®ro8 8B CEM or iUea CHOTY (@émbrex

sialyation of a TNFR- 1gG i mmunoadhesi n was i ncreased
H&%@hs‘ép preatad ‘Hherree@%ﬂe%@%’s\ylﬂwﬂ GReERHPQHTCE Guch as

gfﬁgkola%gwﬁ%tgsggaﬂmpﬁltc?q %suéﬁ 3 BEAMBMaRE MLfiE" ?ﬁﬁ serum-

r rans erase ncr easi ng
freerauitoeihg of hbst! cells omay ﬂadmabltbatetdow ceﬂmammbe to grow in

hal f-1ife of.the j nmunogl obul i n. t.i bodi es, conmon, .
SIUM fiegongitipdsp iratep @p&)ssvaAEeﬁ la,cufisa sue hoat cells in

sBAlHEn rﬁ%%é&g%ﬁd%%%etﬁagnu E%d?ér@b% S e W, éj‘ﬂufesmedlum for

particu appar ent es are produced
trwkenum}free mexiatsodhatthehobb ceftenfeatn toradagtlis sedinv freeet y

ofnglBrs e © e ScBaimpeas Kot A1 8n duda) Lol tagtngidts”
lﬁ@@'o?n?ént@ltowa@é'tﬁé‘ 085t &e?*ﬁ@r’y)(B%ﬁ@ery@@ ef \é\ﬁédfée) pB61 9’-623

02) Science 0, Davis et "al
Mnmnﬂmdenllozpubﬂmrs)—lang et al (2001) Acc Chem Res 34,
727. \T th t . f
{ hor ABLBRTIES O b aNS ERBERIA JrednedBnpLbesgoovered and
plvhed frofpthemediatuding g%hé@tem@chrﬁq@es foYsrbYidesa degree of

descrlbed herein conprising a_ defined nunber (e.Qg.
porification, suitablecton th btanded uses §os gxamale &hﬁwaﬁofatherapeutlc

=HER of e AR Rk B S B bR i Bl g andates

at st 05%eiritp ' morytybRalif 0B 6t 89% iy aomlpéﬁrfd‘lt\d tetdulture
or followi ng the stroke event/on-set of clinic

r@d@p@mnswg the thergpguticamiibnadier e dra the ft"ﬁb'nét%'@eaﬁﬁ” debris

A e AP 8 TRt Suihd Lobfiitdiadth, M5 B0 o

clarificaticrt step of 3}!1@supematm1;c] adjngsefj gdmtojofgtlatmi wtkafiltration and/or
t ndl n the conditi on e

dghth flraticle nBrar eHeal e Ret e Riguss g as Jsis SBidid aged

e‘é&bph@%@é S eﬁ’l%'n‘iﬁlog Ka%hib teBRfigués ‘éﬁ@(lf a$ 'hy@f&ga BHEEYHA),
two weeks) over an extended time period f our

affmltyuohrmahgsaphvdpmomelbunv@umgcaraaﬂﬁnewtag@ma gyitem such as

f
PpEIEREE) sBafh i BB hoois Mo Sl fERdlahy Bl Grigt us s
4g0jMabbee bailablevhincdnedenbedinteritiheagtibbdies dftiiee frnghtion,
The anti bodi es,  and
following various clarification steps, are captured using Protein A or G affinity
chromatography followed by further chromatography steps such as ion exchange
and/or HA chromatography, anion or cation exchange, size exclusion

chromatography and ammonium sulphate precipitation. Typically, various virus
=27 -
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pharmaceutical conpositions of the invention are
VB&tt73cul arly useful for parenteral admnistration,

wo 2@7/06858bcut aneously (s.c.), intrathecally, PCT/EP2006/069737
intraperitoneally (i.p.), 35 intranmuscularly (i.m),
intravenously (i.v.), or intranasally (i.n.).
Ther apeutic agents of the invention may be prepared as
rémavaBReHs bfpdlso epieyed @g%&@ﬂtﬁdti@hw@e@f BEOVi20eSilter).
anount of the antibody o he invention as -
Feliewinp3heyevaiory 8168358 pp@frectﬁmoausowngvlosaamrem riatien

R dpndh A SEGRsEF o HoBRGTRI A RabRict b antibody

oatheemucsnﬁous@m@tigm isinding|frigneeht aieeveat 3 previded and therefore
engi neered anti bo preferably buffered at

feymissam atpogdimeptof t%‘ﬁ invenfem Seiablyfssieh preparatican are
sgé%éﬁflélﬁpﬁ?g Bﬁawgt%dtfoﬂﬂg o? gﬁtlgﬁlggéﬁg@ggymtlo&n of

t he &mbcdwrdaned withehé present Went’oratmeks prdvidddl 4 hesteod of
di ssplved in a E‘har maceuti cally acceptahle carrier,

PERGEIHAN PnHMN Qi auidodyiithe preseny fpvestign yhichysrasifically
CERGDRE TeRe” TR of g N PSE AL B ot cgmprses
tl@ﬂasmepaldfy free of particul ate rmtter These sol utions

ma steriliz convent.i onal , n .

Toy, (4) aviing & Bt NPgGeancading & heaw e thegtibody,
Con'pg;) ;Lrb?l@?n ¥ebMH %(goﬂénm g;th %ﬁ!aﬂnyof the antibody;
acce e a Ilary subst ances Tas required

appr (D<)|trmtferm|pgy£nnahtvgaltaad hashoell (¢ gn@l-@l)ohltlasalﬂl-ﬁlrst and

adj usting a ffering agents, etc. The
concentsfegppa #)?he anti body of the invention in such

phar (@cRitutifglthd Hb%e’ﬂtdf%[bp @Un¥aF YoNMifeny condRive to the
froml'ess than about 0.5% 'usually at or at |east

about Isemetion @fghﬁwhb@@y fremosaid basbeellietaysaid eulturg media;
be sel.ected rlnar 0 vol unes,
Vi sc %)l rfap%\éer tge S€, Eeé‘a& ﬁﬁo%otﬁsgé‘i)m cul ar rmde of

adm nistration selected. Thus, a pharnaceuti cal

conposi tion of the invention for i ntranmuscul ar
i nj eSincerexporsseddyy thedssired nethednthgiantipogy issthen; gxamined for

ﬁgiir{)ea{cgglt)ﬁ@% ﬂ%e gggﬂ ga?)?)w}ﬁ'g%% tagg%Vt Pﬂeg,%g% ggﬁ\l?é)ﬁ{ on]a?ELISA
aps &y forabty are2émploget t& a@geésoq@lmﬂve%dmarﬁﬂam binding of the
anti body of the invention. Simlarly

apHbeHRENOGRI Additienally. iadherghn wtffeaﬁﬁyéﬁﬂabﬁlme used to verify
nH PSSR RALTPHE O paRhorta Sy oG Rl o

etlaluatmtlhb pé%@lst?a’r@em‘fefﬁ@aatubod)anrt‘ge bodpleuvpite thengsiedl chkvarance
i neered anti body of the invention per m of
”F@ BIS™S-sol uti on. Actual methods for preparing

par e@tﬁé@nb&hfl@&l&%ﬂﬂoﬁhétarnﬂ@b@ie§ Wbﬁés@ﬂﬁm%ﬁﬂd\’?ln‘clude

known or w | pparent to those skil he art
gm@swla@ordéa@antb@cﬂthmamﬁho@lmfathe m\rentrbor Cdxmﬁyllailon of

B8k BPersr0a RS FheELRRE kTbAS Bgofihave o
ppsfepad affectrorpantividydurcinis |p}art&1d|l‘arryl @ﬁdo@diﬁ fanetidrik@eich as

formul atj ons of the |jnvention see smar. U and Par ki ns
theseescHpad eRpveses for example, Boyd et aI(1996) Mol.Immunol. 32,

1311-1318. Glycosylation variants of the therapeutic antibodies or antigen
binding fragments thereof of the present invention wherein one or more

carbonhydrate moiety is added, substituted, deleted or modified are
-28 -
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35 Bi ophar maceuti cal products", Pharnma.
VEH1778ech. t oday, page 129-137, Vol .3 (3rd April 2000),

WOENg/068M80 | nst abi lity, stabilisation and for nuPEL/EPW0©669737

liquid protein pharmaceuticals”, Int. J. Pharm 185
(1999) 129-188, Stability of Protein -30 VB61773 WO
2007/ 068750 PCT/ EP2006/ 069737 5 Pharnmaceuticals Part A

conterBplatedihietrodiiction omasmagin@-x-skiﬂme ‘mhkpaﬂé‘gine X-threonine
Pl enum Press (1992), Akers, M J. "Excipient- qq%
metifraates mtenﬂaiéﬂt@ﬁ%ermmai& @Hﬁ%‘t’“%ﬁ &f cathophydrategoieties

%f'd 539% reford Bl to ﬁl"éte theS gﬁly@sa/ a'%fonecﬁtaﬁ} %ﬂtlbody In

sugar on stab atl on e| nin
mjuemawame) Bidkchehistny m; 886B- 88m0@temmazmlyamnmf a I'NFR-
r ot el

GE R aicatbestn s INrgPRsrLRoUN g REPOERe o5 ESasgHRgHAtN andior
rE%%thoPn%ﬁﬁ@B@iaﬂ %gél%@fb%wra%@?éaf}&%ﬁd/o? %[b;wt%olﬁ 3R

sucrose m Xtures-versatli ormulations for
spalpltrenafera}sqo hiincreasingotive, tedminBhsialylatiBaiis belieezbt@anhcrease the

B 8 the Braenadliodly. JRBfhetids, in poRROr ith gk ah@dproteins,
#é tyrﬁ@a'ﬁ@';%@@&céo?m'?étu@"@s Qﬁﬁlb(&ﬁ?e ©PBlyeBformal M ﬁ*‘xtuﬂéls

are incorporated herein by referencé and to which th
pasticidarly aprsqmt whealan{ibodies are prpducedii epkmyem an:artmdarly

hABrRlRE B A P R ReoUE g e velbii (o puuacture

defingd glyboforeip segZhahg ettahSE:@lﬂ@ét(Q@@ii 308f3”ciSews dpap
Wi ll be determned readily t hose of skill in

t he
Sgigncez (208! )é&%e@@f%eW?Cl@re%tta/ $20QA0S Ggnren 29811 790 Davis et al
(28 g)gd:@%hffg% dl'o‘éegggsi-léﬁ‘%ét Ql;@@@ ggcgcﬂ%ﬁ?Rﬁyshh’ﬂ?t Rfius the

imvdrtiopdsoneérrisha plurality eﬁthemapelmce(rtyplaalgemohod@aal) ant|bod|es
adm ni stered parenterally, preferably

(whigh mayhe phifede( isPIyps. €9y B)o%%dmlbeﬂfheﬁ@emr;ﬁmg a
RFink g REARS (gy RISy ‘f&\ie%(a‘r%@? dr%é‘% ¥@éhsa§ fh66F §Lid

appropriate a physici an
glimnnt(eﬂohﬁldlamtlbedleber laptigdm binded fragmentsrtageecdind
uted in a suitaple carrier prior, to use. This

]
[ o e berane Ul adea il In v elitonmal bp Adrjinistered as &
d?@ﬁrg)ﬁlé‘ftlcoéﬁbllé\mﬁﬁgﬁ@ s@BKE eDenBEIisal & dﬁﬂf&‘,ﬁf‘symptoms or as

l'yo I zati o reconstitution techniques can be
wh@mt;eadeeded drinet doese arsjoémlatlon lo# treatreentirelates toviheasladive

s herielre BT Gelia preReatfvERig indhe Btk firaton, and
Jahadﬁ‘ﬁd]hsteﬁrt%f@ﬁg oS R ﬂ%@%’d‘@é{%ﬂdlﬁgﬂhﬂfﬁn ﬁi@@éﬁcﬂ%rﬁbelng

carrier for treatnent or pro laxis o stroke an
testated an@itheagerger@hhealths@fatbapatlent alt weenWIQagadehhaasqmated dosing

(e85 shPE e AhePEie B N RES Y AT i PR RRE beHod (o0

fomvierdix atonttis)anayiie ife!qntréd wabh‘bwa@m’mat herssdutieradficacy.

pharmaceutically acc e carrier for |n|b|t
neur gﬁ e of ?SW"H%&&H“ ofribadreragerimeaedniithe HE’%\?B?@/ may

Hearky QH%% route which delivers the agent to the host. The antibodies, and
pharmaceutical compositions of the invention are particularly useful for parenteral
administration, i.e., subcutaneously (s.c.), intrathecally, intraperitoneally (i.p.),
intramuscularly (i.m.), intravenously (i.v.), or intranasally (i.n.).

Therapeutic agents of the invention may be prepared as pharmaceutical

compositions containing an effective amount of the antibody of the invention as
-29.
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patient suffering, or at risk of devel oping, a stroke
V&615Bher neurol ogi cal disease. -31 VB61773 WD
WQe70668¥50 PCT/ EP2006/ 069737 5 The i nventi onPETIEP1ve6/069737

provi des a nethod of treatnment or prophyl axis of

stroke (particularly ischemc stroke) and ot her

neur ol ogi cal di seases/disorders, in particular

af adtiee imgredietit feapbarmaceutivatipacodptablecaner. dashe prophylactic

adm njsteri to said human in_need thereof an

agenkett h@én\ém%@m apAAHROYR BHSARNOMHAT $AIWERN eontang the

RAFREReH aBHER, RRolorly, bueihal by SRATETpH. 1P 3ol geacy for

igéctioreistpreferredo Bleogompoditibns tdn@amﬂgraéadnmmsuauttmwill
onset of Al zhei tion to or as

r's dj seas [
DTBonly RPUBrEgy Soutin ShPeariBPHKALie iy SRiaor h cackian
I'i%af‘d@@blk/@ﬂ”in a 'f)‘h"a?ﬁgéeﬁtrb% V! BE@éBthI@ R, ﬁ?éfeFefb‘Fy 48 @queous

an anti - NOGO anti body o present invention, or
carrfeunaﬁt vanedy of aqueeus camersemby herempleypd;eepgr &Q%rsahﬁeao 3%

oY R VROl ol DGPE 5P UURS a5k 87 9i Beperally £36'cl Particuiate

nRtidri qWedE sOILAIBAL TRAY Be SieHRASE by EBRVEMIEGHR, VRl Rhdn
provi des a net hod of |nh|b|t|ng neur odegener at 1 on

Sémduzahorptemntqu% (ewndiliratien). rréemmmgoaltmrm maywantain

e ERa Rl BEh S0 a ey, b Fonedas Il io Bopl g Fete
pﬁ?sﬂlo@"@il BBhdifioAs 865 8s phadilstiryand Befemii bt estcNThe

to said human in need thereof an effective anount of
cancemtationaddhe gntiberdyyoidhetimeentioade stch pharmaegutisal fogmulation

n a o
SBH33h, 80y 5 e o I 5805t Bl RESTARAR 1% 1
aBrmsemas i1 6\RR0% by Weightfantowill beadeléctad ippiniariiy ased ohluid
the preparation of a 25 nedi canent for inhibiting
Vﬁhh”?%é’g@ﬁé‘ft'ﬁﬁi e @ﬁ@?'&’l‘%ﬁ%ﬁhﬁtﬁ%@c‘ﬂ@ﬁ@?ﬂ@r‘i’zﬁladm'“'Strat'On

Fegéloery in a human patient afflicted wwth, or at risk

o] evel opi ng, a stroke and other neurol ogi cal
di sedhabda @hadaaceutnabmmpwtlm ofthzhnverdionsfod irdeamsuescular

The.in on further provi thod of treating or

RPCIASY bedressiodi COpfab ok Sl By Beadat Aer. antbéliveen
/idi r r o

SROETIER BRL00 ) SRS PRI g ) B rtrty,

about hingg toadbhaurt Zﬁ‘mg Y %31 apmudyora‘lthg inveintiont |S\na|IaIﬂmw1t
of t he ent inve

p%@gfl@g%&c&l qungogl ?'Ei Og% ln}(@@ @Wnpgs m%smn ‘could be
Rt n;') & esdin éEdLﬁ\Q%OQH%fysteﬂ\ﬂ@%ﬁ%]@tgd §@1hu@h Sa‘?ﬂisﬁéoﬁﬁ to about

di sorders as used herei nabove incfudes, but is
30i anidt pré:farablyramgeoiaboat 26mg of an y?ngmﬁlered aglivatlyi (ij tbey

ST E ALy bl IR TLERpar prentraly

adutibistrgblercomsbisitaseareavall kiiowraot Wﬂlbbeiap[é‘éréht%lonﬁhbsé skilled in
di sease, multiple, sclerosis or any otrolp 'RC | at er al
the. pg apgi %re@gg,gybed gpmore detail in, for éxample, Remington's

Pharmaceutical Science, 15th ed., Mack Publishing Company, Easton,
Pennsylvania. For the preparation of intravenously administrable antibody
formulations of the invention see Lasmar U and Parkins D “The formulation of
Biopharmaceutical products”, Pharma. Sci.Tech.today, page 129-137, Vol.3 (3™
April 2000), Wang, W “Instability, stabilisation and formulation of liquid protein
pharmaceuticals”, Int. J. Pharm 185 (1999) 129-188, Stability of Protein
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VB61773 WD 2007/ 068750 PCT/ EP2006/ 069737 5 The
VIBG4&Rt i on al so provides a nmethod of pronoting axonal

WGERIess78 conpri sing the step of contacti ng BCHEPBNG/069737

axon with an anti-NOG anti body of the present
invention. This nethod may be performed in-vitro or
in-vivo, preferably the method is performed in-vivo.

Aharmateutidaes Pagpeahd Bhed Aﬁ@frﬁTUhq‘ﬂénmlﬁ?M @/iNed \aork NY:
met hod of treating stroke 10 articu arly I schem ¢

Plenwr&reseH92)i NfersM.Js rﬁmler@td})wg injasagtions in Parenteral

Fforr‘ﬁﬂ a%obg m%ﬁrw g@lr@lnéioﬁig %gg%@hh'ng r)nn ?{ épgle‘ﬁﬁlects of

neur opa I nSon eas Unt

tybe%&ﬁ%gaﬁbhfstmllﬁza&@h@f %b&l@lﬂﬂhemri@d@tat@wﬁPharm Sci 92
Al zhei mer's di sease in a ati ent whi ch met hod

(2QPra68e274. H@tﬁ%ﬁkﬂ)@ﬁo%“%’%ﬁ”ﬁn eryvalelipity and gs protein-
s{rn@tru?@gfgﬂll‘fz"i’ridne\éﬁgétfo%ﬂb $Rc2BRMhgS ) BRadhbrdEdol, 54 (2002)

anti bo nven a fur her aspect 'of
1066 1@39seomnsmwmf‘wlannitdﬂmrm§e rmmuneéamreatl‘reifdsdeIMOns for

PR o AR BT L ot 25
Wh' CHLES h?ersj sy id%tfﬁl‘1 rh3or{ & &bly?(?rbate 80 and
adm n er apeuti ca

i ntravenousl st’eri ng
pedtEmcstabititydnd (Httarof Sein9 anzzsz\m; (2002 th‘mjyntlrb d:dmabents of which

o BeEtorTRAITE B Y federsnod apuoiuer e cagl! sy shagifically

réfaiedNO0 anti body of the present invention (e.g. an
anti-NO®O anti body conprising the CDRs set forth
her eitr$ prefetrad thatrthé aimrapeutm a@entuqﬁtm@maotmm wvhen |n a

dm'nistrat)le ne%i ﬁe td atf ﬂ?

P?BHP??%HCQ PPPRLEIREY cPFG‘%GE'Fé'kET' Br&i ‘H”?Snj %‘/aPBES%PHS‘Fe
ttﬁ?é?éﬁeuﬁﬂal!w}éﬁef:f VHEsd @MY ééteﬁﬁlﬁ%@tﬁeéé d)( b?Hﬁ%@éT‘s%ﬁD in the art.
THL&fFec”p eral neuropathy, Parkinson's disease,

tigelyireat girekeigad other neurolpgicel dlaemesanzanbumn@n gne dose

WhERBGP00% 89 3545 R b FAIBBREY IO i FBoay of is

irheRE6H iPéntiegdded bamiristerd pareptardiy eileframy Ras, iaf ori.m.
regenerati ng axon processes in neurons of the central

(inramigsuleglyt ervemdase Bayhiimeaepsary <t repealed aeappoprate time

u e ke ularly ischemc
r&?f\/g%e%qg@%}ai ?F}rﬂ%’?ﬁété% éﬁ%’: ?ﬁ i njury,
fr onThetzpnibodiel désoridd Rerelr sawpailyuphtized foesiopdgs ahd
neuro&tt hy, Parkinson's di sease, Huntington's disease,

reganstifited Inse peitalie Sagiay IO frRkse: th@rteﬂl‘Q'ﬁ@!? hag'bgen shown to
b de?@@ﬁ\? %h%&n?@ﬁ%l ﬁﬁ@bg @)E)gf H{aﬁ(ﬁ ?ﬁel}rgbgvsénu%yoggllh]z?tlon and
reddnetitution tachmigaesfarabe @ntployisd. NOGO ant i body of the

present |qent|o n.a further ect of
P rven aitthabresac e dranianievides SahaimagAvtical egosition
c@ﬁip'n?%)’arﬂf-NU@’O I%"nﬁﬁé‘fw of t'ﬁ’égj“rbéé’rﬂ ihveritidR draifindeénblSragment

an intravenously -33 VB61773 WO 2007/068750
tlmpf@zbe@h@wagqutlcally acceptable carrier for treatment or prophylaxis of

stroke and other neurological diseases.

In a yet further aspect, the invention provides a pharmaceutical
composition comprising the anti-NOGO antibody of the present invention or a
functional fragment thereof and a pharmaceutically acceptable carrier for
inhibiting neurodegeneration and/or promoting functional recovery in a human
patient suffering, or at risk of developing, a stroke or other neurological disease.
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5 adm ni strabl e pharmaceuti cal conposition for

VB64&3er at i ng axon processes in neurons of the central
wWo0woessseystemin a human patient afflicted WeHEPDNG6/069737

susceptible to) stroke (particularly ischem c stroke),

brain injury, spinal cord injury, fronto-tenporal

denenti as (tauopathies), peripheral neuropathy,

Par kiTihgdnventibnsfagther pﬂdurdelsrwtn@thcm o teeatamnt oV btaphytaxis of
scl er05| s and in particular 10 Al zhei ner's di sease.

stika (PatiEWERY JSchERTIC strokeland-albRE newolagical diseasestdisnsders, in
rt"q?ﬁ d&‘zﬁ&meﬁ‘@‘ﬁ%@é th 5 RerRIORHEh B Cp‘? seé%dmlnlsﬁrmg to said
amyl o1 do t

geni c pepti nprising conta
huimarhini rsaeeixtpeee:of |amgeftdmev¢) aewun of af laomN(DG@anmtmdy of the

oFora ppieTaan os Atk TReTonheipeh Anleaies aidhe inntir
nzéryob@?]%d @rf rﬂe"t’ﬁod’g’ @ﬁ%ﬁtm‘eﬂ’t’ﬁf‘élbwrbr Harl th? @%JGSSIOH and/?r onset

odi nents, the precursor Is
of Alhwiimeris disehse mdditldmg@mrcaquait@reatme 1, treratlsg establlshed
AR4AQ,. AR42 or a conbination of both. As

r ef er.abl
Cf?seéaeﬁ%ﬁér%“a’ﬂﬂéﬂ?’&rm '‘functional recovery" refers to

a ”D‘F%Hhéf‘ﬂ'(éjlhveﬁl%?ﬁWm%BQI‘]é’hs@%%ﬁ'&‘ﬁ%b@@%h%@d‘iﬁﬁﬁhe
in a subject followng e.g. an ischemc 20 event or

pregant ynvention, efea fustctionalfragmentythereoisn tre prapiasation of a

BEC Rt B rRaRaR STRYamBuSE o Stk Sy plier AT RbBisal

dieRe8RlisoRders, Bl pATIal B ARRBRAéT PAisaase.coor di nati on,
cogni tive functions such as menory, | anguage and the

abi | iThg invertion alep aravidas amethedhaf mhikitingoneyrodegeneration

AP ing Y PRRb e ah B Sl kb i of

Ivitles ECOVET

d@eelbplr@gecmiokfetdr@thmel_ﬁﬂog&ana@aaw/d|swrdér innsdrtiouant s
such as the NIH Stroke Scale (NIHSS), recovery of,

Wf%@%ﬁ@twaﬁh@&mml§esrﬁgg§ﬂﬁs&ﬂ% torpaid human in need
tlﬁ]?rgl f?ﬁ%ﬁealﬁgﬁ@gpg&%@a@aﬂb@é ﬁﬁlﬁb@?bm&%sgﬁﬁhventlon or

maki ng ifornia ear ni
aftenttjormh ragoteant theresf. of daily Iiving may be rreasured

VDM gggggééugggﬁr?%f@ﬁﬁ%@ ga’:fvtéiqsp\ chqsﬁ/et%?l‘@ %ﬁtl-%@ an%body of the
p#éyéd%mvgﬁﬁﬁh Br @ fuh&oridl frabflen idrébiih @e pledaibtion of a

Li vi ng tests a es known' | e art
miédicdraehiohor nwlmuragmbemdegbuenantlan @nb(dr pgtomoting Ifmrmtlonahe

i nventijon nst uction . a eSS|on
rHSRHERY LA huE Heken! AT TTBR aithe oF aEMS RS, LhuSkg and
o%rsr{eruw@abgmwlge@é@a@b&férdﬂ ﬂH?N&JIQNAEHéin%ﬁéOd@éase
over | appi hg ol ggonucl eoti des i ncluding restriction

si t edhednveritioni faghemnprovidied samethad of treatimgl draprophylaxis of stroke

LRI RS8R oY B854

hBEEnEESHIPGE i 0 e sted of pararssrad QdﬂfInIBfr@ﬂicm ofSa thierapeutically

eﬁgrg% iar%gaﬁﬁéfls%)eant' NS%AéP. %"tsﬂbgﬁhu EE{ inNBRRIL cBieferably
tﬁé’sélﬁad?ﬁl Nb@d’dnﬁ%@ i3 aq?ﬂﬂts?ér@bnR{é\}%oQﬁXPATH 1H

st gnal sequence loning I nto d containing the _
Neurologlcal diseases or disorders as used hereinabove includes, but is

not limited to traumatic brain injury, spinal cord injury, fronto-temporal dementias
(tauopathies), peripheral neuropathy, Parkinson's disease, Huntington's disease,
and in particular Alzheimer's disease, multiple sclerosis or amyotrophic lateral

sclerosis (ALS).
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human yl nutated constant region to prevent ADCC and
V8O 73ctivity (L235A and G237A - EU | ndex nunbering

weymrmeeg750 Hind 111 and BsiW restriction sitesPQDER®NE069737

introduced to frame the VL donain containing the
CAMPATH 1 H signal sequence for cloning into Rn
contai ning the human kappa constant regi on. CAMPATH 1

H si ghalingsmionnsso ﬁhﬁi&@ 4 hidtvod 67 f3dntot(ngEsdnal é@o&hhg

Pl asm ds encodi ng human |1 gG heavy chain am no acid

cormpisigdbe stapoherntacting :8uTER Fwanewvithan andidOQs2 antibody of
ttﬁ]éggve%eahm\%ﬁﬁorﬁ”?ﬂlé%%m glrﬁgnbgi)er@ﬂﬁgg i it %5%@%\%6

aln am no acl seu rern

prefeeabiiytie mhethod |bq:xérﬂormédhwwa were produced from
those existing earlier plasmds by introduci nfgt{rsn ng

poi n!n miBherARpectismioraiiere ipyideds metRohg %tmg stroke

T
;%Pt g%@ﬁ %s%r lIQ?)( eaﬂgm&ﬁé inal ﬁb‘?d nﬁgb}g}ﬁ‘gﬂ% 1hb&al
deatq;mﬂase&umpamuenadpeﬁiphetrdmlmquramthyl Pakinson'sadigeadd, ch
I—gmtlt he sequences aired, in the sense that the

Dot @pepre M P ﬁéc $i aé‘gl'ﬂ p@&!ﬁﬁ‘@fcﬁ%§ Qjmarigelisease in a
ﬁL dnfhtlent Wh'l&ﬁ&égmc@m;g ‘éytg éﬁ%%‘?ﬁﬁﬁﬂ%ﬁ?ﬁ of a

stitution at ering) Wt
tizRpeBtically effectis alanbUat mfeagl anii- NOKa@I ant®odZoRtheamvention.

defi Tabl 5M bsti t ut H3
o? 58 e peef o BR e e Sl Be e RO R maige of

49796 0 KR A c AR

tha(nSELDJedD 8lQ. patientpivhinhi mjstrmdm;mgsetsrmimmmtgm@ea gs
or det ail

th t f
i EaU S isGiTre pBSiana Bt mirecrs SRIcHE pLfn 2niNOGO
ah@b&dyof thepPreséttiimventignsequences: L11 FL (SEQ I D NO
36), L13 FL (SEQ ID NO 17), or L16 FL (SEQ 1D NO

18) . In 3funims IaEPECt vidheguesers sTamtipathereis per\dded te sse of an

2l REED eyt AERA REEESEfo breh SRR G anting

cehprismgtREICDRSE Bet foitd AR ) MithenBaltifacir&of Bn iNciveRously
and VL (SEQ I D NO. 8) and hunan :986 constant regions))

aglenipirale caericameakior éhetreaimens ol pireke (Rargewarly ischrDic
B T o

periphérat haurdpattss Paekinse'y disebse tHamtigeow's disease, and in

transfected into CHO cells and expressed at snal |
paeigular Aizheimges sisqaset @ultml@gg}g@sghgr #Hygtrophic lateral sclerosis

(:&L§)elhr?ﬁur\ﬁ%h3batt|gﬁt_sa”e pl asm ds were co-transfected
into

In a further aspect of the invention there is provided a method of
regenerating axon processes in neurons of the central nervous system in a
human patient afflicted with (or susceptible to) stroke (particularly ischemic
stroke), brain injury, spinal cord injury, fronto-temporal dementias (tauopathies),
peripheral neuropathy, Parkinson's disease, Huntington's disease, multiple
sclerosis and in particular Alzheimer's disease which method comprises the step
of administering (e.g. intravenously) a therapeutically effective amount of an anti-
NOGO antibody of the present invention.

In a further aspect of the invention there is provided the use of an anti-

NOGO antibody of the present invention in the manufacture of an intravenously
-33-



10

15

20

25

30

35

DHFR- CHO cells by el ectroporation and a stable
vBeix78l onal popul ation of cells expressing the

wa@pprog7sat e anti body were sel ected using a  PCT/EP2006/069737

nucl eosi de-free nedia 15 (RId contains the DHFR gene,
Rin contains a neonycin selection marker). In sone
assays, antibodies were assessed directly fromthe

ddhsisidgaslel ﬂHHrﬁ\acéHﬁ’(%I RakRBkitioh rfoplte@@he?a?ﬁn@a%oon n processes in
reconbi nant anti body was recovered and purif by

netifansi efythe iceotrak neyveyh sysiempn g Imumampeapnfaafﬂ@ted with (or
Ex | ~ _H i d ti. - NOGO ti binds to

SEEEMTa.10) HORE R TEuBY schiee 380kl BB G, SPinl fre

Irﬁﬁ% Yrahito- fé‘h%(ﬁ’gl @é\h@n“@“&audﬁﬁ!ﬂ%}?fp@nphéltaqfﬁeﬁﬂdb%ﬂﬁy per

wel'l) at 4C overni ght. were rinsed once wth

Prafslsnsoros deeIdnnmmT; dusease; meliipde selerasinandgdrBsaticular

ck non-specific binding sites at room
N%}%@?&@%@gﬁgr 1 hour. 25 Antibodies were diluted in
TBST th a%fiptert asgéngofrithandvditbrditherel wprovided afimethod of
this. Antibodies were added to wells in duplicate and

moglatiigetheaprodystion PERpAEYIgIOgeBIC REMisIE cCOmBrisiaggantacting a
C\Q’ﬁ‘%}ﬁﬂb ﬁr{léﬁﬁre"s%mésth\é" oé(.{aam%%T flto!?ﬁ Qle eHﬁfaﬁ%é%i%é%ﬁic feptide is

antli ase conj uga

deduved ahae aMU@Ovmlwemaeh@gt hument NOESOVA L With BsT amitieNOGO
then i ncubated with 100pl OPD, per oxi dase 30 substrate
anEherhg! e PReeNt InentiaR. niniypical emBedeRar tedReEuAY is APP.

IW&%{%QIC%?% éfrr;‘rie 9%% aﬁ@é&&oﬁﬂ& I[?%gsﬁ?g%A%t ?r‘fjost preferably
Pug@@lgroonﬂgﬁgﬁ;mmmal ues read fromwells WI t h
no anti body were subtracted. -36 VB61773 WD

2007/\@63’6501@@11/ E@m@/"@e@ﬂgmalaesome@quma Mmederrandéor

Sk TR Sl St LA R PR Y. B fomic

eVBhN& iAjupy oP8A-s@t of ElpaH] i ISKlo ptorh$ &F Ztienaliecbeerytih hSRans
IDNO 7) and VL (SEQ ID 8) and human |1 gG const ant

mayhpe aYglyatas Q;snsﬂumﬁts\mmtq @@@sgﬁaﬂpmnsalﬁ'@wolog'cal
5320 Skt 3o laPt AT s efeOpBaRAReS, (e functions

sgolatinémnbre [arrasigeandf tharbillty ty fotlentditegtions) dritkfunctional
wells. The X-axis shows the concentration of antjbody

Caﬁé@t"%%@?hr% bagic agdivities of daibnliving gr wtrﬁmentdr?é:tlvmes

REEB R IEhEhieR hetRfsicd] IhAlish e o measttEd Wif hotruments

sa%lstaeltm®NlH-leStgﬁ<e&]Eeﬁlel(Nl‘rﬂS) eenovie:')anfsécaytmlméiiilfctld>mcan be

t hese : eve r nt i ,

gl Wb e gpeveBoional st ¢ S0 Namina hesh trai-
Th&sFARY Cefitolnia I8 Léé}ﬁ?]gﬁf@st, érﬁ??é‘tﬁ)ﬁé& & ddil&iving

mut at 1 on I nproves t e per mance o
At b@uwﬁsumubwutbmgtrmégsudm ap $heADCS/ADih@rhaimer's Disease

CaRBLSWETACHIE BIRR] LEBF SeEiot sReRhal Aciities gfDaiy

LiveeBtalel aptextd and schlastkhewnhid thd @rtassay, since H27L16

has ot herwi se consistently perforned wel| in other
The following examples illustrate but do not limit the invention.

Example 1, Construction and expression of humanised anti-NOGO antibodies

Humanised Vi and V. constructs were prepared de novo by build up of
overlapping oligonucleotides including restriction sites for cloning into Rld and

RIn mammalian expression vectors (or any other suitable expression vector for
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20 assays (in ELI SA shown in Figures 1 and 2, and in
MBI6ACTr e assays (Tables 9 and 10)). H27L1 6 has al so

whemnoedtomn to work very well in |ater experi neCI/BP{8€@9737

Figures 11 and 12). Exanple 4, Antibody quantification
protocol 25 Nunc | nmunosorp plates were coated with a
goat anti-human 1gG chain capture antibody (Si gma

expAstn et prdpghgin inanBhalimbedlial as WHiifey a 6Graimesigia déglience.

and i ncubated overnight at 4C. The pl ates were washe

Hipd ¢l aipf (SpeTigsstrican é!tﬂ$ Were m@wmmem@sm dergain

TBST

RS i CANFPATH- T Siorp BodyetcBior onilinid B Cepldhing the
hunsdres1 wa.rtateaazomsmdegmn te prévicht ABETTC ahd CIDE awtilityl (L235A

rnﬁ\ é nt ai n|n anti body were titrated across

&PW"B? Rg SyHesy eiﬁ@d. IHanddp i rsaﬁf%@n sites
T

S8 A o 0, LS N o 1 cr
srequpugafcnatlc&mhg bdd RIH28ntagoag trenhumbnikapp& @ppstanheagion.
Si gma #A7164) was diluted 1:2000 in TBST and 1001.1
added to each well. The plates were incubated 35 at

\a r
e o P o 2P o3
Fast Rimniistencoding HuehgmigG heasy shaiGamiop acitsegildrossd

Wik G B2k Yerk hatilaeandy it Tapls s hole BoskeSd PlaSids
eﬂ%(jlﬁ Wﬁﬁér@fiﬁ?%a@ érfh adihbideidiseqUencabsSWhdRNE theeEDRs

was read plate and anti body concentration
w:ﬁre éhaﬁ daseribgd iretabledcwereopmdycen framithoseexistingagslier

P NOGO- A Fragnent ( NOGO- A56,
pZ%:(T %%@S@LK%QDI\IA sequence encodi ng a pol ypepti de
gbﬁsitﬁmtéfbﬁm GOEM $K 556t -n ubfbeffify ) anging tHeSQuickchange kit
tag( EQI D. NO 32) of human NOGO- A was created by

§tratﬂgﬁge cDNA encodi ng ami no acids 586-785 of human

gener ook R TLer S wnPh B o Bl et Pt

skequancd¥rErmade fth menpldsmm veatpmamehldm diltRé sequéscaswere
2XTY medium wi t h icillin follaow n

1 . anp
Raigdcinitha senea thatfes pa%cﬂ%%nse inthe #rincaei sedugaces of the
F
SFeh (O LB o A e RTS8 ST SGosM (caba
niuAmtesT gy witRimathesCDR)H3 of thenvaripblmradiact ur er s
_Ij niqtjéucti ons. Purified protein was el uted using
A0lR.Bed gl utat hi one and extensively dial ysed agai nst

CDRs ag%ﬁhEB W T9olES? TGEM S?ﬂ)@%ﬁ&ﬁﬁto%ﬁn%mgi I—iﬁ’3n<6FJTable 3)

coonassi e based protein assay and then store

Had FDLQSEQIEEINOBCBG) 2 Niotatgplee 6, Bi aCore Anal ysis of

nocl onal Ant i hodiec The bhi nrll nm

Nl FENSED 15t Nohd Shnt | | NEE0 raabGl hE0. & body (mb)

HWPU’?SE@)”IU MOEXBY €5 ! (SEED NgFg44 was analysed

using t

H20 FL (SEQ ID NO. 42) H28 FL (SEQ ID NO. 55)

Plasmids encoding the heavy chains were then co-transfected into CHO
cells (for details see example 2) with the one of the following full length light chain
sequences: L11 FL (SEQ ID NO. 36), L13 FL (SEQ ID NO. 17), or L16 FL (SEQ
ID NO. 18).
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Bi acor e3000 bi osensor or Bl Acore T100. The hNOGO A

V61 7dwas prepared as 25 follows: Method GST-human
WONBD0AEHE80 was | mmobilised to a CVb chip by priPEr/EP2006/069737

am ne coupling using the Biacore Wzard program

designed for targeted i mobilisation |evels. The CVb

sensor surface was activated by passing a sol ution of

50WMIer§FhII@VdrcﬁWel%lléﬁhéd Maole (Whidh) is &gl cRPUTY!of 2A10 (SEQ ID
N-et hyl - N -di net hyl am nopropyl carboni de (EDC). Then

NSO auﬁér@ thedudength shaingmoarisingthe 24 10 musing. \(H (8FQ ID

N0\ B e VBT SERLETNRY Cind Pimal Be2 A3 Roib S Etan progucect

esters were bl ocked by an injection of 1 M

| ani i des . 35 Th ti- NOGO
ESLAMADR £ A fiboldy hBrfketin A1) (10mMv H?EPEQ,IpH 7.4,

the BIASHHRIFRGINS (AR ASH GRS 388 MmirRlian
cefi9navionatlg tharidapBAd light cPaifls Yesiktiveig Wetd traiSiently co-

2007/ 068750 PCT/ EP2006/ 069737 5 P-20Q surfactant) in
transfectacing GH{Q celldana gapissaed atsoall goale Q/oéa@gec%ﬁaﬂ¢ 84

p‘?&ﬁuc’ét antfb%'dgeARErn%ﬁ@él %tk 8 Sﬂg%rpanke t(foaltrér‘i’ﬁécte@' ihto

runs were referenced galnst sensor surftace

OQHifFR- CHA chllsdbyelestrapoiatian Mdemsltablambdpdoasl popsdatidneaf cells
earlier but had ng addjtion of |igand). Analysis. of .
SSPiRsig DaerbioR T 20POYCHRL: SeIREER SGP auIasRIde.free media
(T PR LG AL A Sl PG ReA, i
sbn aﬁaa{soaMImumwese adsessed diraotly fronti tbe tisefie chkbure
|nven entially faollowed th me protoco
SHRETA zyﬁ "h%"?‘@f ﬂssayénf%&ﬁ“%ﬂgr%t'@@aﬂ"%éﬁcoﬁ{éd and purified
?'a%ﬂfyecrﬁ‘éﬁ%'téq”rﬁbh)soWrSte‘Pr?NéHp'ﬁ%Fbéﬂ 25C. In the

lowi ng Results section each data table represents

the results obtained froman individual experinent.
Exanijale 8, tHumaiTiabld ang-NOGhautibddy Hinddvio) NOGQ1/s) KD

(pM c 3. : -3 779 H2

261 G DiTEnNORLE A5 5o Piaeple 5| pER0D e b BS was
8 ¥ iy 4B Ll bt S5 hodi el
wWere Kipped dnce Mmédh T@(ﬁﬂ/ﬂS%—EWee(l ZB@T}thEGCGbaIBEMBth 2% BSA
ianégT to block non-specific binding sites at room temperature for 1hour.
Antibodies were diluted in TBST + 2% BSA to 10ug/ml and 1/2 dilutions made

from this. Antibodies were added to wells in duplicate and incubated at room

temperature for 1hour. Wells were washed three times with TBST then incubated
with anti-human kappa peroxidase conjugate (1:2000) for 1hour. The wells were
washed three times with TBST and then incubated with 100ul OPD peroxidase
substrate (Sigma) per well for 10 minutes. The colour reaction was stopped by
the addition of 25pl concentrated H,SO,. Optical density at 490nm was measured
using a plate reader. Background values read from wells with no antibody were

subtracted.
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HcLc (37C) 5.08E6 7.74E-3 1.46 1-1161-16 (25C) 3. 43E6
VB6TZIB-3 1.08 H16L16 (37C) 5.31E6 6.16E-3 1.16

wWOoR2010465¢( 25C) 4. 69E6 5.42E-3 1.16 H20L16 (37 T/EPDe&H69737

1.08E-3 1.51 -39 VB61773 WD 2007/ 068750

PCT/ EP2006/ 069737 H27L16 (25C) 3.94E6 1.50E-3 0.380
H271-16 (37C) 7.18E6 3.06E-3 0.426 H27L13 (250

3. S0ERyAed 3E Hubtr8Rbhe *d%@é—"dép@%@ht lﬁn@ﬁ Q)fﬁuﬁ?éiné’ed antibodies
0.641  H28L16 (25C) 4.33E6 2.64E-3 0.610 H28L16 (37C)
lrvccmaeensprzwﬁh3h@ctarmram1mﬂ34 lch i9 #Eectimes&EoB2A10

Gopdsin T 20 Sl BFRE) g k@?%@% P25 BQBAb!S) dnd

hambAHgedtitard régibths))HB GBS T-Rumh a0 GO -3EE (%e@ Eémple 5 for
H271-13 6.58E6 1.83E-3 0.28 H281-13 6. 97E6 17E-3

detajls) ingBELISA @ssar=d he boxisshpwstheaapswed OPIBPddﬁrbﬁlty (OD)

[ f [ C [ ' .
80473 R IR RS O oA AT DRI PP i
shews mln@palnmhtmloﬁmf alntm@diy asexdh ghyg/nd) perGetll at each data point.

supernhat angs where taken directly fromtransient

{r andhecntibRey graterigbized ie Siguies Frrbisouied asubegy generated
2Eerltﬁ8F ﬁ%?éloﬁ%eex?) R ec?%g llé@% ddafe frgﬁﬁfeﬁf:ﬁ'éﬁ’é?ecc:}lons.

asur e ernatant was use
I treseémasks, IgET levelsoverg qu'anltlﬁed meLéSAr@ndamptmbadelssnyue

to t t I d Al l f
agai 66 "aSulepRBdne sxeametl shaw Bfdottes: 1A aMcRal the
RAiRbPtherad5 rﬁﬁfé%@n%%cg)l%g%? pRftoRABRGEDS ielarltBdpoThe

addi ti on of bi nding was carried
oolytexeeptign ushIdZBUl@sh(bwaurn biguke Berided whixthype rforssfc vary oorly.

S bR BRSPS AR5 g v
I—@?HB%BE? eEEHA70 16l AEB Iothdrnt=a é&%ntﬁber\f&’h@ed well in other

-

obtai ned {(from M not opeTM . The
assays (in ELISA shown in Figures 1 and 2, and |n BlAcore assays (Tables 9 and

10)). H27L16 has also been shown to work very well in later experiments (see
Figures 11 and 12).

Example 4, Antibody quantification protocol

Nunc Immunosorp plates were coated with a goat anti-human IgG chain
capture antibody (Sigma #13382) at 2ug/ml in Bicarbonate buffer (Sigma #C3041)
and incubated overnight at 4°C. The plates were washed twice with TBS
containing 0.05% Tween20 (TBST) and blocked with 200ul TBST containing 2%
(or from 1-3%) BSA (block buffer) for 1hr at room temperature. The plates were
washed twice with TBST. Tissue culture supernatants containing antibody were
titrated across the plate in 2-fold dilution steps into block buffer and incubated at
room temperature for 1hr. The plates were washed three times with TBST. HRP
conjugated antibody H23 (goat anti-human kappa chain, Sigma #A7164) was
diluted 1:2000 in TBST and 100ul added to each well. The plates were incubated
at room temperature for 1hr. The plates were washed three times with TBST and
developed with 100p! of Fast-OPD substrate (Sigma #P9187). Colour was

allowed to develop for 5-10mins after which time the ELISA was stopped with
-37 -
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VB61773 WD 2007/ 068750 PCT/ EP2006/ 069737 5 pepti des
VB6¢7786 am no acids in length with a twelve amno acid
we@@riegssmi t h the adjacent peptide (each peptPOBEP2006/069737

further conprising a biotin-SGSG sequence at the

N-terminus) with the exception of the first peptide

whi ch has a GSG biocytin tag at the CGterm nus. The
zsggsme@@@. MeheUStSbrbah RPAT4TTRMMAstrBad piatdiand aitibedpf

2A10 and H28L16. 10 Met hod for epitope mappi ng:
ceneepratioingdetermningd/byriefaranes tor a sgandarcé EURNgs coat ed

onto Nunc i mmunosorp plates (100 | per well) at 37C

overnight. The plates were rinsed 3 tines with PBS
BExamiplers, Rrobuélivh dee s Q-ABSEgnidie iNDIGO¥Eb, GED. IBIBSA)

in PBST_at 4C 15 overnight. The plates were washed 3

ti med GPNA semgenceeperdiBg arglyamide comprising amineacids 586-

| i [ -
5l 5T RSB ONO 223k RERERNIBKENN A6 eid b coning
chDdNfpenedding ahtsil}o ?ﬁldetﬁ_%-m?pﬂém?aa Nﬁ@-AmthEd BamHI-Xhol
{ en 1 nc e our W .
Sﬁéﬁng? R%]QEE pganeste aicgg]ag@ggqgogjswr hprofein go5199ated GST-
hoRRh-NOBO MY, $adthiatviSelsidssed IMBE2 %élikaiﬁgzafﬁﬁﬁméd?ﬁrﬂ with

i ncubated with anti-human or anti - nouse
1068pginlceaseicitionfollgaing inddctio®Owith tRTAtte . 5SmM38H BEAfarBhours.

P e SHA Al S5 50 R Bt
G5 RE-BepFhiYIB) ARRIrshakR Phar@aciy fc'iﬂo@ﬁr‘i%%na}nﬂg@ct&@ré’ur

reaction was stopped by the addition of . nol ar
ingectionARuifledrotein was@luted weingnessoee dglulathinnesand at e

d 5, Th I in f 5 it
Ry BRLE AT PO Ao | pbie S e bheee
BiSRAd c8dHaksief a3t §Foteirraskdy sitPehiRoredsH dligusts dthgocC.
epi tope mappi ng of 2A1 0 and H28L1 6, respectively.
The data shown indicates that 2A1 0 and H28L16 bi nd

Examplpt6, daCércafAnialysis fof WhimeniseaeANONO GRddonoclopalrAntibadies

[ i EQ.ID NO 73 D NO. 74 ..

' ospdbEibindifo KitkSof M s OGP Maodiend) srtibgde fpab) t
rddThbiMbERN ERbred 868 &S TRRUNGR NOIC-AlWad Bﬁélyé/écPDhMgﬁﬁé’LN
(SEQ 1D NO 60) contains the bindi n% egl t ope of ZAl10

Biaepref@10 biosersernrd3dcoeohpQ.i denhN chipavascprepared as
@@g{ai ning the AB5M nutation of the CDR H3 35 A

%ied variant of HcLc was constructed from existi ng
Methobdssi on plasm ds by introducing a single point
mutati on, GO5M (Kabat nunbering), usin -41 VB61773 )
WO 2651-heETRINDER-ABowes Truobised tha G5 birblyBriRiery amine

D N R eV

levels. The CM5 sensor surface was activated by passing a solution of 50mM N-

hydroxy-succinimide (NHS) and 200mM N-ethyl-N’-dimethylaminopropyl
carbonide (EDC). Then GST-human NOGO-A56in sodium acetate buffer, pH5.0
or pH 4.5, was passed over the chip and immobilised. After immobilisation was
complete any still activated esters were blocked by an injection of 1M
ethanolamine hydrochloride, pH8.5.

The anti-NOGO mAbs were diluted down in HBS-EP (10mM HEPES, pH
7.4, 150mM NaCl, 3mM EDTA, and 0.005% P-20 surfactant) for the BiAcore
3000 or HBS-EP+ (10mM HEPES, pH 7.4, 150mM NaCl, 3mM EDTA, and 0.05%
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Hc( ®5M Lc was expressed in CHO cells as described
VB6eiM3ousl y. The antibody was quantified as descri bed

WO 200068t € 4. Figures 7 and Figure 8 show a PCT/EP2006/069737
conpari son of the binding activity of Hc(®5M Lc and
HcLc as determ ned 10 using a human NOGO- A bi ndi ng
ELI SA when NOGO was coated onto Nunc i nmunosorp

5 Rebaisafastand.i@thd Eagsiofthé)T@0add biadHg dthdiedmer8)carried out at

Tabl e bel ow shows a conparison of the binding

range af definedoantirodesongertrationsHOll cunsrsrereferenced -agginst a

S%%S@éq uenc e(OI%B tﬂg{(}heavy&%gfd’ n\%;?c?gﬁg %2((%7?{?9 g %ezﬁcﬁ'bed

eaarer@lmt had @i aduitdi 3Qighhd ). Adflysts ofHbinEgMya4d dartiéddod Lising
E-3 Hclc 7 2.66E-3 Hc(&@5MLc 59 6.14E-4 15 The data

tf&%ﬁ%@taﬂ%ﬁt@é‘ 'ﬂﬂ%tic @MY%§M“§QE%Y¢V§W|%HI fQi thei BlAcore $800 and
10 TA9b KHKHE ard da §§ﬁ\ﬁa|teh&é'gl'oﬂdl' ?g Bgafédré( 'r'ah?élygL s dffher antibodies
ut 0°the murine

humani s odles
oxﬂﬁmmvenihmmesk;erﬂléﬂybfc(llblwbd)the Aantexprapd el 28 :described herein.

nstruction d, testing of NOGO anti bodi es cont ai
s oheivien statid BR HIBCra e s o were aegotmas gt 25C.
vari gbl FoﬁSM?ﬁﬁRé‘Q.ﬁts RAbA BN gt ek R—ﬁir@éents the results

mutations I n the residues contained In
obtaingad Gopdam indivdealrexperi®eati fi cal ly, vectors encodl ng

15 heavy. ai.,n (based on H6FL, SEQ I D NO. 15) 25 were
S & heavy chain variable regions where each

d Iepl

Lgﬁ@ﬁngakﬁls subskt%lu(ﬁllmg)d (us nlé t /es Qui cmg@%it

(Stratagene)) With all oth aturall ihg am o

acHdse excl ud] r3g1956t ei ne,| aRAIEXPr essgd 778

conjunction wifh a light chiain (L13FL, JEQ ID NO 179)
. . . oo : : 5
asd ?'ebafor 30| 15 #Ff ng to 8E3 ELI SA |a®d1Bi acore
experinents. 42 VB61773 2007/ 068750
TRIH3E@ T gUT €5 I3 gAE. 30 SN 3 Tsdn

of the binding|activity of he vartants | of HGFL in
conparison to FL L13FL bles 14 and 115 show a
corpdlc13on of | t7h2okB f - r at ¢ kBiI3&-8cs as |nd&dur ed by
Bi acore - only|the results ffor those antibodies that

N~ A ~

CQF%Z# gl e bi n{di

shown. 10 Tabl
H28L16

Results — Table 10

Antibody ka (1/Ms) kd (1/s) KD (nM)
HclLc (25°C) 2.66E6 3.13E-3 1.18
HclLc (37°C) 5.08E6 7.74E-3 1.46
H16L16 (25°C) | 3.43E6 3.72E-3 1.08
H16L16 (37°C) | 5.31E6 6.16E-3 1.16
H20L16 (25°C) | 4.69E6 5.42E-3 1.16
H20L16 (37°C) | 7.17E6 1.08E-3 1.51
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Parent Antibody VH CDR3 kd 1/s H6L13 MXY 4. 85E-03
VRA1E73G0GY 5. 58E-03 H6L13 GQNY 9. 66E-03 H6L13 GQLY
wd2@2B6020 H6L13 |1 QGY 1. 72E-02 H6L13 RQGY 1. 7BEF/BR2006/069737
H6L13 GQSY 1.86E-02 H6L13 GQGY 1.98E-02 H6L13 GSGY
2. 07E-02 H6L13 GDGY 2.12E-02 H6L13 GQGW 2. 16E-02
H6L13 4 GY 2. 57E— 02 H6L13 GQYY 3. 28E- 02 H6L13 GQFY
3BPEORS’
H6L13 GLGY
1H27EI® B7°€dnf
eroE o) e

aH??LT%% g«yn
X e
G%Y co Wi th GO5N
16 angP- 8 16) The
5 z P F

mma/\tstC)c
H@%LEP?(B?@C% TaH3EES Tabl e 175595t131mam s&d 1279 10

arl
v'é? 7nr§rbs
anti-Nogo-A antibodies agiving the totall gunober of
back-nmutati ons for the whole anti body (2x heavy chain
+ 2x light chain). Antibody Total nunber of

Sh led per whol e anti body/tetranmer H20L16 22

TRREBSdIS T (Ms) 27 “TRd {1is) KD (nM)
HeLc 317E6 2.33E-3 0.74
H26L13 3.45E6 2 88E-3 0.87
H27L13 6.58E6 1.83E-3 0.28
H28L13 6.97E6 317E-3 0.45
H28L16 6.89E6 1.95E-3 0.28

Example 7: BiaCore Analysis of humanised Anti NOGO Monoclonal Antibodies

using off-rate ranking

The GST-human NOGO-A56 chip was prepared as for kinetic analysis.
Cell supernatants where taken directly from transient transfections of CHO-K1
cells. These were passed directly over the sensor surface and the interaction
measured. A mock transfected cell supernatant was used for double referencing
to remove any artefacts due to the tissue culture media. All runs were referenced
against a blanked sensor surface (one that had been activated and blocked as
described earlier but had no addition of ligand). Analysis of binding was carried

out using the BlAevaluation kinetic analysis software version 4.1.

Example 8: Peptide Mapping

47 overlapping peptides spanning the NOGO-A56 portion of GST-human |
NOGO-A56 domain (SEQ ID NO. 32) were obtained (from Mimotope ™). The
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In vitro binding characteristics In an attenpt to rank
VB6&773nt i bodi es, their binding properties were 10

wo pwedts7gat ed in a range of assays incl udi ng BRCBRP2006/069737
reverse format ELISA, conpetition ELISA, Biacore and
by flow cytonetry. 11.1 Binding to reconbi nant human
NOGO- A in ELI SA The ability of the antibodies to bind

peptioadarsang ahinaacie o tehgliShith EbtwuN@amivag acid dveHapadth the
i nvestigated by various related ELI SA assays

@Wépﬂ%@e i(@ach P@Ptéieeftﬂ‘”h%@o@w'@'ﬁgI%/blﬁt”ﬂ'fse@%ﬁtsequence at
tl?(lg ) Slié?r?l‘nu%§ \/Jitpathe %%8 ttng l\lo'rzgig{gkltlae%w)éﬂcﬂ A % GSG- blacytln

assa 'Fect coat
tagat the (Dltemnanas M&r pqnt&iesduérb&rssdttoaipiltbgemnap the binding site of
S. The results of the direct binding
2%1_1:6 %2&'—?@ antigen is |loaded at 1 ncg/m or
0.05ncg/ M are shown in Figure 11A and Figure 20 11 B
respectively. The data confirns that all the
Method befi eptophomapwngar abl e bi nding activity to
reconbin nt human 0- A when conpared with e .
Chi ol GROIan sierln HtSTaNe Boslpd ate inc fnmunosorp
' t tr [ i
el 0T et eI 2R 0 o BRRaHY, s s, wélg rifbed e win

FB8 costaintmR0i059 ToeeasPBST ithen bloeked Hath masmlumPBST at4°C
di scri m_nate between the anti bodies. 25 At

oygiighit 14t Rlateserergavashest 3 Bmeai WHUPBS T r%ﬁ&'d&ﬁé{l’%@lt@en

SR 1514 U L LGRS P RBAPED Y Fctos n

BS#PRr PBBTY and icubatatpét rebnt eenmsatire W&S1 hewer Biesplates were
this format, the antibody is captured on to the plate

washed Retirpen withd" B T then incbatesi fakhhornwih awigdOSO antibodies

BT 3730 RSP BRSF 1 T bRAER RS wiesherd i wien

PB SUihnlidcubdted dathdant-Hdmy¥Bot aA8- mH@e?Qcﬂidepﬁ&BﬁQiase conjugate
PCT/ EP2006/ 069737 5 confirnms that all the antibodies

(EAB0P cdilted HS % %‘Man R SHotfer1 hgur. ol he plates ware washeds times

WS ARG nER TRGIbaled iy 108 S Belbuaste Sy syialisigme) per

I { |
i e e T A

maarcidsPes.eAbsobanty ati 90 ntheap aneasustd asingopliate feader.
A, was assessed u

h h,
Eoﬁpiﬁﬁtrﬁaﬂ S H ARV AP AIAE manamonGa W2BE18), figure

6((Salops! P @sn‘?g AN Oy\ﬁﬁgt‘fr@Qtﬂ'ﬁé’nd 8shewithe res@isesf-thétitope
par ent aI ant é{vﬂ 2A10" and t he humani sed anti bodi es

manpind 6f A0 and t28br1Borespectidrly.nghe datseh@vaingdicatehghat 2A10

2Ry gk oting 85 Belftiasl B0 rcardhitR MENGRIR BPokE BHon is given

if 8Ed@ IBBNGN®WAdiSERIIGING. ﬂ&esp@étlvem bt oa}vhucﬁcwhtam the
anti bodi es can _conpete with 2A10. Thi s L%ggsts t hat

seAeniedky SBMEARLDG dleseaeguiameigate thattgdaly MEAPLN (SEQ
I K9B0B) E6ntdths the binding epitope of 2A10 and H28L16.

Example 9: Comparison of Hel.c and Hcl.c containing the G95M mutation of the
CDR H3

A modified variant of HcLc was constructed from existing expression

plasmids by introducing a single point mutation, G95M (Kabat numbering), using
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over | appi ng epi tope on human Nogo-A. Furthernore, the
WEa7id ty of the 20 humani sed anti bodi es is conparable

wo@roobetd7er t han the chimera HcLc. The resul t sPCTEPIAG/669737

that H27L16, H28L16 and H28L13 are nore potent than
H20L16. 11.3 Biacore Affinity neasurenents Biacore
was used to determne affinities and rank anti bodi es

theiQugkdhamgeddt (Sitfatagetiat). Tied bmi@lh%iqaéncé of theevdriabsd heavy
appr.oach the reconbi nant Nogo- A was coupled to the
damaindie (F9aMLProteip inatrendr SE® Y58 ant i bodi es passed

s (LG OEN P M o B e SR AR e PN The
artiibodi msaufantlﬁbd als delseripent mnﬁxamplb 45FTglmesehamd §igup® 8 show

2 BomPABEPTLY" B GG achubas HHCREBACE GneitielEi Ay determined
b Hﬁmd?"ﬁNO@(b -A B Skﬁplrﬁr\-’ﬂl@%%ﬁén B0 was cpated or’bo Nunc

arabl e/ better a an the parental anti
|(rmum)sorp8ames a0 ﬂﬁéFigavEeV}ag&d dfpga!mk(ﬁ igarep@ndahte below shows
the anti bodi.es ,ra hef order,.in terns
&,¢orpaansgt SR tiftiye s o e EEMRLABEE HSo0 1 6,
consistent with the rank order of the direct binding

ELI SA (Figure 11 B). In the case of H27L1 6 and 35
Tmm Off’rfétqwm%ﬁﬂ@Qobyafﬁlap@iﬁjl‘aé‘é("mebﬁﬂ@t(?m()@e experiment

Y R A TN e R o e Y L

16 - B| ndi ng Ki netbﬁg,,nq,far,bb@ rdglon- Nogo A humani sed
antibodies to redconbinant human go A (GST- human

Nago A H6ll&s det|ermi ned lking the| Bi acotS8EiD0. The

arf| aan wnce hnin to—t ha CMAE r-hl n h\l Nnrinary am ne
cqu pﬁﬁ(@?ww&:&antl bodi es %re fl ovve=d overzgﬁga% ous
CQNCeENnt i ons (0. 125-—8niy.— The val ues SHgg| tg]e mean

and standard devilation (in brackets) of sIX
| ndegee(@a5M)Lons |carried saut in duplicates. 1&&@41

cd t was anal yQPd Lm0
to the cal cul ati on of nmean and standard devi ati on.

t S 'e) IO .
coul JTEAEGRRnHRIE PARNSGLsl S idhiol fyftin R #8S not only
itedsdsbtte ﬁn@'ﬁ@ﬁadwli)ﬁ&ﬁ!h)a Hunféfis€d aatithddieSHEL £%), but also the
(0.31) H271-16 3.96F6 &9 93E5) 2.30E-3 (1.11 E-3)
fbu@'@ﬁ@@an@nt'més@“ﬂ@ (§lct8E6 (1. 35E6) 9. 10E-3 (2. 65E- 3)
1.11 (o 18) H281-16 6.97E6 (6.62E5) .43E-3 (1.18E- 3)

ﬁ:u'cfioﬁ 'aﬁ '%gstw 37‘]1\/5 9[9 3n

dubs&M:ossﬁfCElRHBody bi nding to 15 recorrbl nant hurran
Nogo- A ( GST- human o%,% A 56) was al so assessed in
r everfsBang) qhg0 heavy am'@blqre_qlonq wag ﬁr%atﬁfé?a;ﬁ'”@ﬂ@o"“

rﬂHt'éﬁBh§ ﬁﬁh@%bn‘%@é %éntaY\?éoem“tﬁQHt? ? ‘i’-%s‘"?)tr@né BRecEM LB Rine.

Protein A The averaged res or si
Specuflcally, vectors encoding a heavy chain (based on H6FL, SEQ ID NO. 15)

were made encoding heavy chain variable regions where each amino acid
residue in CDR H3 and the preceding Leucine was substituted (using the
Quikchange kit (Stratagene)) with all other naturally occurring amino acids,
excluding cysteine, and expressed in conjunction with a light chain (L13FL, SEQ
ID NO. 17) to give 90 different antibodies. These antibodies were assayed for
binding to NOGO in ELISA and Biacore experiments.
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i ndependent runs are shown in Table 17. Consi stent
VR6{H3t he reverse format ELISA all the hunani sed
we@aess7amt | bodi es show sim | ar bindi ng ki netiBGT/EP20061@69737
20 chinera (HcLc) in the reverse format Biacore. -46
VB61773 WD 2007/ 068750 PCT/ EP2006/ 069737 5 Table 17 -
Reverse format binding kinetics of the anti-Nogo-A :
humaifiigurds Qaartd bddhew a comparisdn ofahée HMMabtb@WdﬂhéSﬁriants

B RSB e 5 irmgeon
tlFPé bﬁ%bé »amatg% df’sg@e'é%ﬁ%dtﬂ/ BRRbH € %gﬂhéqg&f% f\,?\’f,é éﬁ&a%

e antl Reconbi nant
a;mabedads thvatrhask a weeasucable offcatet mathe (Bnm:o(r@ a$§5y a0d &) .

The val ues show th d st.andard deV|at|on(|n
CBP?P@&%?'?;' Ing ﬁ'F@\@% tgﬁ%@p@'aﬁ'g?‘ﬁ{g she “upl i cate.
Each data set was independently analysed prior to the

| yj{atl on of the nean and standard devi ati on.
Antl body Ka kd KID (W H20L16 1. 01 E6(1 3555)

ﬁ A1/ N _N22LN O Q2L ( 02E4)

o VB EDR o) ;E;'z?*lﬁﬂlfé)’f?‘ékfl 21 E5)

L= =4

A 0
sdBlLI®% 24F 5) o MREY015) Hpg) FBAEDEEs( 8] 32E4)
1 0.

.0 2.48E+ 5 32 Hch 3. 70E5

5. aogclﬂ 1. 54EL 42 0 ﬁ‘?%wﬁmoz é’f’glg%%( na%ive
hurrﬁ%'—l\‘la(n 15 To der%ggltYr ate that t%@Gﬁ%nl snd
ant iHfddiBes bind to Ma®lYe human NJIgd2BO0&i th a profile
comHBLaAd e to| t he pal¥hYal antibodyl.72E402f | ow
cyt gty baged asysywere devel oppsiE-gon the first
assgyp| 1@ CHO KL -ba@g §el T T1ne expsES Ng human

Nogo-A extracgttular domainmonthe cer i surface was

gengyatsgd. Bi nding &QEBNe humani sed gstigoNogor A
ant i fidizeS was assessegydy 20 [T owLpF@npt 1y _bising a

o e o Z'E'llE'SWGW.‘?f"%wa i NSy
ant Hﬁjrrié’pe on fﬂg (‘EQG reJ.JJ.i@éQZ\AhJ_L“t t he
assé'!ﬁ'—ﬂ@ not enS|t|9@\énouoh 0 dl?sﬁiﬁ@@l sh pet ween

t he HBWISi bodi bs, t héS@Q¥Yul ts confi rh28EAR al | | f our

ant iHBldi3es can recog{h@ﬁﬁ’ cel | surf &8SE@Rpressed human
Nogptgh 1@t | evel s conp@cabl e to |t hat1 g8EigPe chi nera.
NONgyg)i132> ThE anti ROAGSS Tecogni s jhepparental cel |

1 IIT_| \Tlng' Ki—F Udl. d GIEGY:)”UW”) n 1I.9I§E bUIIU assay,
thenll;l_yu +he—hBorRui-sed Cllltlbul o—bind nati ve
1041 sessedﬂ%—a—hwmn—nezgﬂ?asl—em cel |
Li ndl6LIBVR32 | This SQWY 1 ine iis chaf 402 i sed by hi gh

intracellular/low cell surface | evels of Nogo-A

r e|n In an attenpt to increase the binding signal,
Ctp"r?é"é?éoé’é?y was set-up to -47 VB61773
The results indicate that the antibodies which retain the binding properties of the

H

ET'I

murine 2A10, and the GQGY containing antibody H6L13, are those containing
following CDR H3: RQGY, IQGY, MQGY, GDGY, GIGY, GSGY, GQNY, GQYY,
GQSY, GALY, GQFY, GQGW, WQGY, GAGY, GLGY, GVGY, GQWY.

Example 11, Comparison of GQGY containing mab (H20L16) with G95M variant

mabs (H27L16 and H28L 13 and H28L16)

The antibodies listed in Table 15 were manufactured as described above.
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WD 2007/ 068750 PCT/ EP2006/ 069737 5 det ect
MB&iT7Zcel | ul ar Nogo-A (ER-resident). IMR32 cells were

w@eonmedisd i sed and fixed prior to staining w PCT/EP®06/069737

anti - Nogo- A humani sed anti bodi es. Binding of the
anti bodi es to Nogo-A was detected using an anti-human
| gG PE | abel | ed secondary (Sigma, #P8047). The

Tatfal 116+ temamised) 2Bi10U4ei-Nogbel antib6dies igiving tthéttoRl lnumber of
the anti bodies bind to intracellular Nogo-A at |evels

hastsaytatiors & the yifefe aiitaeki{2x mampéﬂmat 2% fightoehajn)-

HcLc. These data, in conjunction with the results from

Rifeddy OV FolGRlmbb BFbabRMdHohE Ber WHold Bt Gdfftetramer

ntibodi es|can recogni mor €

N2go4é pr of an at Ievel s conparabl e or better than the
chinmera, HcLc. The assays are not sufficiently

$PRENEI VE {oorank the antibody panel. I5 I1.5
I\Ieur| te-outgrowt h assays Humani sed anti - Nogo- A

dires|ygre tested for therr abitity to
neu ralise neurite-outgromh (NO inhibitory activity

E‘ 7lj\|z§ g2a|“| assaythat—+s—based—on ertratt fyrg—NO-
3 cr| bet“previ ously. Antibodies tested in the
assay mere—sel ected—on the-basi s of their bi nding

ki neti cs for Nogo- A. High affinity humani sed

IAVIERERS gL Yristldd8L16, H27L16, H20L16 and for
r ef erenc@gt e??é éarent al antibodi es 2A10 (nouse

nonodh enatiemgptdo Fanlctherantibodiesywirdindieg Propewies were

N .ed f A tral t F

ieRligaiey A 2 iende oL Bt s P e G R A BLispne
c@ﬁﬁ;’é‘fﬂo#@l_'ISIAOBlé%bré and B?'ﬂo&v‘@té}ﬁéﬁya' ising activity
of sel ected humani sed anti bodies wells coated with

human reconbi nant GST- hunman Nogo- A56 and treated with

2] R R b e R HAGEA TRERISA N ar “heur ons
( CG\The 4By bothe/@rhtib%dem Bin€ Aéciinbvhaft HiFHEn NoteeA 268 T-

neurite Ieng per neurite was neasured for each well.
haman Noge-As @masmvpﬁwat@d dyrvaripgs relatechigkisA asspys (performed

n?%trb%?égﬁl g;?t%ﬁ@tsﬂdoﬁgﬁehgﬁnrg@?: a?rggglénqoédd;ﬁo%ge[n%lte 3). In the
fmcésaapttherrecdsmbinemaNbgomJMmayl caatedttodhe@)atasﬁda h@us
confirmthe specificity_of the acti

diffsrepiAntigencansaBlralionsildedeawits ‘Bfotaﬁé’ireﬁkﬁ?'@dtﬂgt Elaltséuwhen the
<Pt ETaB98 58 bR, (SRS QU D gy Fiaur

1i1Brebpéctovelyof Time data eondining tozitdil the amtibodiels ahodecpraparable
observed for t he parent al nti bodi.es 0 an o
g Bty Tarpeambmaphadnan dogo Ry Canaaei e, ghimeric
fOYPh Bf Whidh ah#8dely @10Le).eABRighe rEé&t trati
e|ﬁﬁﬂtillegﬁ’]% nrt nearlte o(EHt rz)vvth b 4559/ el? ﬁ’@goncen rations,
@ofibodies 3 Pamimianbeh0 6eiE? b centpest atemtoyverlamtlgen coating

c‘éggérﬁtfa;t_dn thgeasggm'ssa%qe @stgﬁlwinea‘cte ggtv@@én fh%cérﬁﬁ)%ﬁles.
Although saturation curves were not obtained, a trend analysis on the lines
revealed the following rank order: H27L16>H28L16, H28L13, H20L16.

In a parallel experiment, the format of the assay was reversed. In this
format, the antibody is captured on to the plate and the binding of the
recombinant human Nogo-A (GST-human Nogo-A-56) detected using the GST
tag. The results of the reverse format ELISA are shown in Figure 12. The data
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outgrowm h on GST coated plates and the panel of
VBétt73ol anti bodi es do not show any dose dependent

WO eweneabo of i nhibition, confirmng that the ePdBEP2006/069737

the humani sed anti bodies is specific for
Nogo- A-nedi ated inhibition. The data presented for
the neurtite outgromh is selected from nunber of

coffeasd thel af XRe BhiiBddiss s IcdinparablBtieidied athdty readmbinant
whi ch are not shown aps)eared to be wvariable i'n

hyga Noge+A whengb withithe geimericfognafihe parestalsaniibody

(a6 Tl b g L AR v S B Mot

dankibodhesri te outgrowt h assay. 15 Exanple 12, Further
characterisation of H28L 16 12.1 Binding to
full-length reconbi nant Nogo-A The ability of the

13,(1§i whrfg%{t;oﬂ @Ill@g full-length extracellul ar donain

reco uman Nogo- A ( GST- human Nogo- A- ECD) was

I nveJhiegadilitg obthesant®ddibs teadontpatdidire il With tie payentalnantibody
this case the ECD was splice vari ant fallin%vvithi_n

fer e@@meoﬁp'mped%hemaﬁiﬂ%ﬁ%ﬁw pPLRTSedALSiNgha Cempstitiom

CHRER, MrBecr i Mg RPN P TR SR 867,98 oat
onéx thetplatest  [EETpdrentah anbigad y 2 ACTDand thel hu&anigedwﬁ'tb@dies were
iy ook gl Bl TS0 S SRR woing
aﬂoﬁﬁhrﬁoﬁ@ll_%@-ﬂﬁp %ﬁ&%@f@@[ﬁaﬂ@cgtd?ﬁathﬂ HF’OZBD?V‘TH@ Pesults

Lc) or L Fc

parental ( 16. 12.2 Inhibition o

shawotin Gigurethyd @mfimo thatalbieer ahtbegdieecyn peopietewih 241€. This

sEgaS it tof BER IS Ao Tt er ey s b el aipe an
oVEHASIThg epRoSe BHIMRINRth Nege! A HurhefRdid] HIes atiity of the

reduci ng the |ikelihood of t@l@&;geri ng ,
haifa anfigidiaselg comaanable qir befteefascthechima@ Helka. The

P Rt Tian a7 i AL ERREE ™S 2P r® 2T hpoLte.

shows that H28L16 has significantly reduced Clq
bi ndi ng activity, conpared to Canpath-1gGl
10w | §i4Spse A HHEY /06APIHEAES t 0 a Canpath | gGl

consky ri Ak | - .

anti %@?%S&g’n@%mi ﬁ%‘ﬂi{@ﬁ%@ﬁ%ﬁ( %Fb%ﬁ?é% using two
dftentoasifodoRrgid EARGDE fied Bpprodch, thizlrecbhdsdeamtad@go-A was

S t .that the 2-domai n tations present in ,
cRBEaR0 e Purtaraa heciig Pyd PO AT PRUBS s EeB over this
SHRIP LT RO LGRS FHOEHPA MR Rrapuire e antibody
obtanthersyréecei ofithe chip over mdnich thet iecbmpirest &S T-b0mdng¥edo-A56

VEETPAEA CTH S SouklE TSR Mer PRSP Bt B
aftiGeh &l tiE SR dritecdrisml that &f four dntisdies show
comparable/better affinity than the parental antibody (HcLc). Based on the
average of six independent runs, the antibodies rank in the following order in
terms of overall affinity: H27L16>H28L16>H28L13>H20L16, consistent with the
rank order of the direct binding ELISA (Figure 11B). In the case of H27L16 and
H28L16, the humanised antibodies demonstrate 2-3x higher affinity that the
parental antibody (HclLc).
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e Ryt B SR b A MR R0 E riure 14
tfelov(/ 'dﬁé)Wé% t?ﬁiééb @Ie?fggtr@ anﬁt@l\@gb -A §nﬁt§’c§ﬁés oA -thd OFONogo-A
ceII I|ne WhllSt the assay is not sensmve enough to distinguish between the
antibodies, the results confirm that all four antibodies can recognise cell surface
expressed human Nogo-A at levels comparable to that of the chimera. None of
the antibodies recognise the parental cell line (CHO-K1 — data not shown).

In the second assay, the ability of the humanised antibodies to bind native
Nogo-A was assessed using a human neuroblastoma cell line - IMR32. This cell
line is characterised by high intracellular/low cell surface levels of Nogo-A

protein. In an attempt to increase the binding signal, the assay was set-up to
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12. 4 Physical properties The physicochem cal

YRE6pEY ti es of H28L16 and H20L16 were assessed by
WEHG7R7&) and SDS- PAGE. SEC- HPLC was carri ed OBPCT/BP2006/069737

1.0m /mnute using 100mMM sodi um phosphate, 400mM

sodium chl oride pH 6.8 and a TSK G3000 20 SWxI 30cm x

7.8mm st ai nl ess steel colum with detection at 214nm

@tdctﬂﬂ@mellulﬁ%d’%&ﬁmsmmj dRB2 calls were ﬁé}‘bﬁéﬁbﬂ&éd and
Tris-HCL product and staining wt

| oad
Tl s ORI oG Bt ds AEBoaAGHEHEaS BBLRSHIRS. RIRgInG of the

B0k Nveh B8 550 26 AR T 1RRE tebeled o

moedaﬂyt(algmd #FF%(M?&) 2hhe r@uite shain g1 Bigure 15 below confirm
0 HPLC sis of the ant 0-A .
B #1LB6 AL DBgles Bjad te buarelantaes4 el S5 comaarahig or higher

thah %ﬁl@ﬁdreﬁ%ﬁ'aﬁﬁsgd)@ PicEBCThabe 4B, i Bbﬁjﬁné‘ﬁcfrf \ﬁ/ftﬁrﬂﬁe results from
speci es. Anti body Aggregate Monomer Fragnment

tbeSI}-I(QQ\IcEgD-A @l line2 corfemithap theg®umanieed antitbodi lﬁalo;lae recognlse a

SDS-, PA fth ti A t i, bodj . Jh
DaratvETonA S e NoaB e hitie B bV Somnarinis o beferdhf the
dhivBeFRIHYLCOTAE Biss AV hrfeasbt sluﬁmérﬂg%émv@d& ¢&6k tHéZ&hﬂc@dy
82.4% HC. 67.2% LC. 27.7% H+L: 94. 9% H20L16 84. 6% HC

BoeB% LC 26.4% H+L: 95. 7% The SEC-HPLC dat a
suggests that H20L16 is nore susceptible to 15
aggregation than H28L16 (H28L16). If the data reported

Tese Neurleloutgrowth apspised at |arge scale, this coul d
i npact the ability of the manufacturi ngffprocess

pr odddemanised eati-Nggob asiibagies wrralteste @rrth@llnahllmo
|§eq ﬁg@@ t&ggBIﬁQ)e it t(ﬁ&%tlﬂi‘w ﬁfo ﬁéﬂ"?\ *ﬁoe%massaall that is
baseﬁldnequa?iﬂlf)&u@m@ es ﬂéscmmlanrevml)ofAmﬂﬂid]é‘s wstdd ihltbg assay

\Q@'guée:lqr}g@,(? Btﬁltﬁé\ggss of t néiir Bi%gYng e|rs’fiet90nsaf lqlo A(\: ! Hllgh affinity
humanised antibodies namely, H28L16, H27L16, H20L16 and for reference their
parental antibodies 2A10 (mouse monoclonal) and HcLc (human mouse chimera)
were tested for Nogo-A neutralisation. For comparison, antibody 11C7 (see
Example 13) was also tested in the assay.

In order to test the neutralising activity of selected humanised antibodies,
wells coated with human recombinant GST-human Nogo-A56 and treated with
varying concentrations of antibodies at 37°C for 1h prior to the addition of
cerebellum granular neurons (CGNs). Control wells were treated with HBSS.
Average neurite length per neurite was measured for each well. Figure 16 shows
the results for the humanised antibodies tested in the assay. A panel of control
antibodies (control IgG, purified mouse IgG; Campath and another irrelevant
humanised antibodies) used to confirm the specificity of the activity. As a further
control, the same humanised antibodies were titrated onto GST coated plates.
The results confirm that H28L16, H27L16 and H20L16 reverse Nogo-A-mediated
inhibition of neurite outgrowth to a similar degree observed for the parental
antibodies (2A10 and HcLc). The effects appear to be robust and stable and
were seen with H28L 16 in eight out of eleven independent neurite-outgrowth
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W)2004052932, which was raised to a peptide epitope. A
V8§ H8ric 11 C7 was made based on the sequence
WO edoanesaso on provi ded i n W2004052932. To 25 CBOPEPB06/069737
t he bi nding epitopes of 2A1 0 and 11 C7, a conpetition
ELI SA was -53 VB61773 WO 2007/ 068750
PCT/ EP2006/ 069737 5 established to investigate if 11
eXpeamensAlle contragh) itise hamaaoised| apipodigseit haigercr@ase neurite-

ot o R htes iais Hnadfie sane! Sheaniins et ibaies de £gs show
e a8k RAb A YR bERRIBNGIEbnRRY a6 fbct dFne

conpetition wt 0,
heorardsed antitmediesois specifio fomsog@@l -miediated Emmore The data

Co it i ELI d bi
pEESHiE Iorthe Rl bRtiSPRLR dofeted Mot Rimkeref epgat o,
e&geﬁlﬂnegtg QVINGEER ritdberldi thé/Rddeads picrearentitishb@m #ide%f*ed to be

The ability of peptides to conpete directly w

VRIOEiDeAN peBire hib italpeliened shat3by data S'b@\Mfd T¢ﬂ130[t5ba ltm@cactlwty of the

ﬁ:{y&gaﬁﬁqq""é@%ﬁfﬁxﬁﬁﬁﬁln@géﬁgﬁg%%gﬁpno Eot SARBED in

tllﬁéﬁ@urhl@nﬂn o faggay.was coated onto Nunc immunosorp
pl ates (100 ul per vveII) at 4C overnight. The plates

were rinsed 3 times with TBS contai ning 0. 05% Tween

xgﬁﬁgﬁ 1@% g}ig,%fe%%e%g%g% in TBST at room

ature was then captured onto
the plate (1 ug/m diluted in 1 %BSA in TBST, 50ul
for 1 hour. The pl ates

e 1) at oom t enper at ur
7%ei e%gﬂ% @’/4:/?%@ r&F ’Wb*ﬁ@ﬁ%’o-gpe@)tl des (fromO to

100
1 Sfr?ﬂe)a{’ﬂ“?ut T SHBRRjCS A'ﬁ%ﬁ‘T”ggT@h\/\C%? féé%%pglaﬁnﬁg@

r@carobinaot odan |Nngq-ht(GStThlwrﬁ5n WddosAd(eD) waslirtestigated by a

AR BE TR ssminin i sed A0 Feion PPl Y b RIing
wihir tHeSEgRRY 6P ﬁma@@ggwmbﬁ 1681 10Tt of HA49 NOGBORGthe

dllutedlnl% in for 1 hour. The plates

paetian mh@dg@ETEv%ls &EQHDTIB@ﬂ@r&mdtmng wdbki%h%l@Tﬁa(SEQ ID

’\&? b)(PD per oxi dase substrate (Sigm) per well for 10
r? es. The col our reaction was 30 stopped by the

addi trheneedmBmant CBTCRMMMBAINGYIRIKBD wWis @ dacdatéd e

nmwas neasured using a plate reader. The reésults

péatevah 1ue/meli Jlhecdata sheowni inrhigurat! Tpegitfiraedhat HAGL 16 can

s &S5 23h Mot G B RS R ERRR R bRl than the
parerthin@cle) bRBROE16 Thi s suggests that the peptides

whi ch 35 were positive in the epitope mappi ng study
contain an epitope for H28L16 binding. Peptides 16

12l Hh:&:%h%?/ﬂ%%ﬁ&idﬁamgﬁo peptides, but not

overlapping -
To |mprove the safety profile of the candidate, residues L235 and G237

within the CH2 domain of the heavy chain constant region (EU Index system)
were mutated to alanine residues thus reducing the likelihood of triggering
antibody-mediated immunological effector functions. Reduced human C1q
binding was used as a surrogate for inhibition of Fc functionality. Figure 18
below shows that H28L 16 has significantly reduced C1q binding activity,
compared to Campath-lgG1 (wild-type) and comparable to a Campath IgG1

construct bearing the same mutations (Fc-mutated antibody (Fc-)) and Campath
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VB61773 WO 2007/ 068750 PCT/ EP2006/ 069737 5 with
ReIT73des 6 or 7), which do not contain the proposed

we@pioroasgso do not conpete w th NOGO 5+6. ExanpP@r/LB2006/069737

ELI SA anal ysis of a humani sed Anti NOGO Monocl onal
Anti body based on the NOGG anti body vari ant
Gl01S/ @B7R 10 Gl01S (al so known as H100 (SEQ ID

|gG463|)ﬁesea1amdu§g@st thatfthalﬂHZJﬁoh’mm nhﬁ@t‘tﬁhsqh@tsént in H28L 16 will
variabl e region was gener at ed b%(
wgﬂlﬂ%ﬁw.rﬁguc%f@ 'H@“@omj@% EQQQE'F@EC raadiatsd ediander functions
nunbering) into COR H3 as described above. Simlarly,

@B7R, a nodified variant of the light chain variable

1281 drtledloghd BindBigQ | D NO. 13) were generated by

@R s iodt R3EYS SRows binlitq sty aeds orpplodes of
i v
NS G-Al eomgg%ébﬁ%&?l\%@i 8*7 th% aﬁéh@bﬁt.ﬁmcg%prﬂa F%'ﬁ& ﬁ? BiSding

given in Cenes enco
assa;sk wese perfotmehebigyrant A-Dghelowishows themesiiltsi mfga dinect

bé% %gs’gﬁ%ée“agfér'a@ﬁ%h@@cﬁﬁ&éﬁ BaR Koog a=BeEpm fat (SEQ 1D
@h\&@:@@@@&grmeegz) AhrRiRet QYD N@egsfér% %guirrel

oft e dir blndlng ELI SA when the antigen is |oade
raenkey. respegtivie yalSEQhig WO 91 Finyalt eases, Hﬂ%weﬁr@ws activity

Bk AR P R he AR h i TRE B Aged ECS0
Vs areqepasieal|anitd fhdsedaléulated fohbind b6 HUkSh Rsdnatsinant
i nproved binding profile when 25 conpared to H6L13.

spondi ng EC50 val ues are shown in the table

27 coie UGS Jrbindif Or FRAEHE FIRHY Pardls dfoIGhgataf Nago-A i
cbintp. dd/mdm t&@(ﬁjﬂ).(c):)gidumoCHg/Eﬁie@erggged \;H\lg)ﬁb]tg(; 586@?32 Table 18 and
wgﬁ é&@@&w skowdhe glne;agmﬁf/ Ingding ipjtyesiitteraptioy Oy@@% gfthe assay.
HER 5t ARl R MY 2891 e, DA BTl 16),

var | ant ied varia
thé birdéray kineties fmrvair bwhxbreoigegirmnka‘y Bigui(reEQonkey N@dmarmoset

TR vt bl 5 Gomt ML o biormato

tﬁ§%§§é3¢ﬁ/a§fre®sé]'§ea ahi "%ﬁ’é @nﬂg@dﬁé!ls @Pef‘@éﬂﬂi%ﬁobﬁtgghf rlcgtfeuélng
Fh'ota?r:i \p@(g'alblr:e 19)che b|nd|ng éfﬂnlltynéf 3.5_8&/16 to rat N%rg];o Ais
approximately 4-fold lower than for human Nogo-A. A similar trend is observed
for cynomolgus Nogo-A (8.5x lower affinity than human) and the other primate
orthologues (12-17x lower affinity than human). The chimeric antibody HclLc
shows a similar profile of binding to the orthologues of Nogo-A in both
orientations of the assay. Since it is unclear which assay format best represents
the in vivo situation, the primary conclusions that can be drawn from this study
are 1) H28L16 has retained the orthologue cross-reactivity profile associated with
the chimeric antibody Hclc and 2) the affinity of HcLc for rat and cynomolgus
Nogo-A is within 4-fold and 8.5-fold of the affinity for human Nogo-A and under

certain conditions may be very similar.
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Wé‘ﬁ*%ﬁa PN Th 5 gk |17

(PROIL1 [f2-34E5 Q1> 5(5.58ER@, 14EBKO103) 6rl;5-32ﬁ@0(:2-39ﬁ5)(0-03)

MaFFhUsleﬂeA 26 193.02833 Yo 626— (%E&EQ.SGE#L 24N V3G NeMEY3 [1.419
(1 ru%l " '_Fz 4%5%)1(5.0%'%'- 5) 08) G 937&4)%?%'536%(%.0958 ‘(%.7654) (1.41E-4))(0.03)

Squirrel 4.46E6 [2.73E-3 (0.61 1.10E6 [2.86E-4 (0.26 3.04E6 W.68E-3 |1.54
Monkey (6.08E4) |(4.95E-6)((0.000) |(3.25E4) |(1.87E-5){(0.010) [(1.64E5) {(2.11E-4)|(0.15)
(1 run)

Human  [6.97E6 WM.43E-3 [0.64  [1.58E6 [2.64E-4 [0.19  [3.80E6 |7.09E-3 [1.86
(6.62E5) [(1.18E-3)[(0.15)  [(6.42E5) |(5.57E-5)|(7.96E-2)|(7.11E5) |(2.22E-3)|(0.32)
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2A10 VH hunmani sed construct H6 11 23 2A10 VH

VIBGHhEBI sed construct
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w@onsesrss L13 13 25 2A10 VL humani sed const rBCI/ERDB6/069737
14 26 2A10 heavy chain humani sed construct H6 15 27
2A10 heavy chain humani sed construct 16 28 H16 2A10
L13 17 29 2A10 |ight
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HPEHE P FR2ANE/ vPé%%S;%esiﬁ %ﬂff;w&ﬁegf The

A fragnent 46 VH hunmani se

vaiuesshovHheunean sed stmwtard deviatiai (ma)raaketsorbmuaandmdent
constéuct H28 49 52
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Wae

¥ afil &ain 2

nam

R eeia

fruct

/ggegqndently

5O Eito a 60 2A10 VH hunmani sed

d"@ﬁ?d’c&lb@llaﬂoﬁ BB ﬁ)%fn QROSStantdrd ld%%/a'ifénSS Chi neric

heavy chain He (&9

construct HI9 61

CDR

1S /2

VH humani sed canstruct

H100 63H2&86humani sed con

§1G7uct H101 64 VHIRGmani sed

construct HL02 65 VH humani sed construct 8 66
Orthologue |Ka Kd KD Ka Kd KD (nM) |Ka Kd KD
(nM) (M)
Cynomolgus|3.26E5 [1.11E-3 [3.41 4.02E5 [2.97E-4 [0.76 3.03E5 |[1.41E-3 |4.66
(3 runs) (4.06E3) |(2.23E-5){(0.05)  [(6.85E4) [(1.11E-5)[(0.12)  [(4.58E3) |(2.84E-5)[(0.08)
Rat 3.80E5 [6.69E-4 [1.76 2.83E5 [1.77E-4 [0.64 5.47E5 [1.10E-3 [2.01
(3 runs) (5.68E3) |(1.24E-5)[(0.03)  |[(4.66E4) |(1.34E-5)(0.09)  |(1.20E4) |(2.86E-5)|(0.07)
Marmoset [2.22E5 [1.09E-3 |4.89 191E5 [2.54E-4 [1.33 3.02E5 [1.36E-3 [4.51
(1 run) (3.61E3) |(7.35E-5)|(0.25)  [(2.90E3) |(3.46E-6)|(0.00)  [(9.90E2) |(7.92E-5){(0.28)
Squirrel 1.57E5 |[1.08E-3 [6.86 1.03E5 [2.78E-4 [2.69 1.74E5 [1.29E-3 [7.45
Monkey (1 |(2.69E3) |(5.02E-5)|(0.20)  [(2.12E3) |(3.61E-6)[(0.02)  |(2.19E3) |(7.64E-5)|(0.34)
run)
Human 1.20E6 [4.75E-4 (0.40 2.64E5 [|1.49E-4 [0.57 1.32E6 [7.00E-4 [0.54
(1 run) (8.49E4) |(9.97E-6){(0.02)  [(3.32E3) |[(1.61E-5)(0.07)  [(2.71E5) |(3.18E-5)|(0.09)

15

12.4 Physical properties

The physicochemical properties of H28L 16 and H20L16 were assessed by
SEC-HPLC and SDS-PAGE. SEC-HPLC was carried out at 1.0ml/minute using
100mM sodium phosphate, 400mM sodium chloride pH 6.8 and a TSK G3000
20 SW xI 30cm x 7.8mm stainless steel column with detection at 214nm and 280nm.
SDS-PAGE was carried out on a 4-20% Novex Tris-HCL gel loading 10ug

product and staining with Sypro Ruby. C-IEF was carried out on a Beckman

MDQ using pH 3.5 -10 ampholines.
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L100 (L13+@B7R) 67 L101 (L13+Q45R) 68 L102
VBE3HB7R U5R 69 L103 L16+QB7R 70 L104 L16+Q45R 71
W 1@3/06s80-r(B7R/ U5R 72 Peptide 73 peptide 74PCTZDRBEB069737
anal ogue 75 CDR H3 anal ogue 76 CDR H3 anal ogue 77
CDR H3 anal ogue 78 CDR H3 anal ogue 79 CDR H3
anal ogue 80 CDR H3 anal ogue 81 CDR H3 anal ogue 82
5 CDR H3 anal ogue 83 CDR H3 anal ogue 84 NOGG pepti de
CDR H3 anal ogue 86, CDR Ha anal ogue 87 -58
FV%@H%IHQ\A@SQ%WPO%B?@@%T/ EP2006/ 069737 CDR H3

i | -
T 5 O A 5 B

anbhRass. I\E’X@C&’Q’u@@ﬁown @ée @wryage&c&qu\mt g‘.)eassmxg@ to Agcg', of the

tH}e\é%:fféﬁé'httsﬁgcn% Rat NOGO (A56) plus GST tag 94 Human
NOGO peptide 95 Human NOGO peptide 96 5 Sequences

SEQ ID NO 1: 2A10 CDR-H1 SYWH

Antibody Aggregate Monomer Fragment
| % % %

H28L16 0.50 99.50 0.00

H20L16 14.21 85.75 0.05

10
Table 21 — SDS-PAGE analysis of the anti-Nogo-A antibodies. The values shown are
percentages of the antibody found in the major bands.

Antibody Non-reduced Reduced
H28L16 82.4% HC:67.2%
LC:27.7%
H+L: 94.9%
H20L16 84.6% HC: 69.3%
LC: 26.4%
H+L: 95.7%

The SEC-HPLC data suggests that H20L16 is more susceptible to
15 aggregation than H28L16 (H28L16). If the data reported here were to be
repeated at large scale, this could impact the ability of the manufacturing process
to produce material of acceptable quality for clinical use (>95% monomer). The
SDS-PAGE data shows both candidates are acceptable with both showing a
typical profile.
20
Example 13, Comparison of H28L16 with 11C7
A murine anti-Nogo-A antibody designated 11C7 is described in
W02004052932, which was raised to a peptide epitope. A chimeric 11C7 was
made based on the sequence information provided in W02004052932. To
25 compare the binding epitopes of 2A10 and 11C7, a competition ELISA was
-53-
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10 SEQ I D NO 2: 2A10 CDR-H2 NI NPSNGGTNYNEKFKS SEQ
VESTRIS 3: 2A10 CDR-H3 15 GQGY SEQ I D NO. 4: 2A10
WEDR7/04875RSSKSLLYKDGKTYLN 20 SEQ I D NO. 5: 2A1O1/EPXR04/669737
LMSTRAS SEQ I D NO. 6: 2A10 CDR-L3 QQ.VEYPLT 25 SEQ ID
NO 7: 2A10, VH (nurine)
QVQL QQPGTEL VKPGASVKL SCKASGYTFTSYWVHWKQRPGQGLEW GNI NPS
dJERBTINM b HE Kieatigate if 11C7 and 2A10 recognise an overlapping epitope on
SSSTAY SSLT DSAVYY LGQG TLTVSS 30 SE
I}% g g@ v 9HIP| elow, HcLc (the chimeric form of 2 9\10) was
Q%?%%@ﬁ@@&%ﬁ&ﬁ&%ﬁ% AT M SRR SR A M efeas
OIS SRV ABDBYOQUD Y, BVEAGT KbEtettraisQs|db ubdo
Chllm?rl c heavy chain He 35
M FLVAAAT GVHSQVQL QQPGT EL VKPGASVKL SCKASGYTFTSYWWVH
VWKQRPGQGLEW GNI NP

SNGGTNYNEKFKSKATL TVDKSSSTAYML SSLTSEDSAVYYCEL GQG
M@m@ﬂm ELISA to demonstrate the ability of peptides to

VR NEE0 5 Ya i iid 10 NB G Bzer §5-°

VNHKPSI\ITKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVF LFPPKPKDTLM SR
N‘EPEVTCVWDVSHEDPEV
AR\ RePRIA

YNSTYRVVSVLTVLHQDW.NGKEYKCKVSNKA

b@%ﬁ@%@@é@?ﬁ%@ﬁ%ﬁgﬁ VB NRERAMETBYE
RN OGDNABEAS W&E&&Nﬂ&ﬂf@é&g&%ﬁpe{lﬁ&
5@%%?@;}%%3&23%@%@%&5@ 008069737 & SEQ LD - buffer
%&E %%_ﬁd%%ﬂé%%%%@y%m@bw%%t
mwmmm DHTA_HB SReMEHDINGOYYERQAWESP(MBEIAGhen

ke A B D TGS RERRUH RSl ik EeY 355 464as then

Y]
SRR IO YRR TS, L0560 48

VLIS IPEAHVRK FREASVY STRA s e maseOAHiETes mithGNE SRS

%gm@m%m@m&%@ at a concentration of

1ug/mi (diluted in 1% BSA in TBST) were pre-mixed prior to addition into the

wells and incubated at room temperature for 1 hour. The plates were washed 3
times with TBST then incubated for 1 hour with rabbit anti-GST peroxidase
conjugate (Sigma, #A7340, 1:2000, diluted in 1% BSA in TBST) for 1 hour. The
plates were washed 3 times with TBST and then incubated with 50 | OPD
peroxidase substrate (Sigma) per well for 10 minutes. The colour reaction was
stopped by the addition of 25 | concentrated H,SO,4. Absorbance at 430 nm was
measured using a plate reader.

The results shown in Figure 21 confirm that peptides 6 and 7, which were
positive in the epitope mapping ELISA (Example 8) can compete with GST-
human NOGO-A56 binding to H28L16. This suggests that the peptides which
were positive in the epitope mapping study contain an epitope for H28L16

binding. Peptides 16 and 17 (which contain NOGO peptides, but not overlapping
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15 SEQ ID NO 12 2A10 VH humani sed construct H16
BB RAQSGAEVKKPGASVKVSCKASGYTFTSYWVHWKQRPGQGLEW GNI NPS

WORHBTANEINEKFKSKATLTV PCT/EP2006/069737

DKSTSTAYMEL SSLRSEDTAVYYCEL GQGYWSQGTLVTVSS  SEQ | D NO

13: 2A10 VL humani sed construct L13 20

DI VMTQSPLSLPVTLGQPASI SCRSSKSL L YKDGKTYLNWFQQRPGQSPQLLI Y

WiNVSI et BWETch do not contain the proposed epitope, do not compete
EDVGVYYCQQLVEYPLTFGQGTKLEI K SEQ | D NO.

vyﬂﬂﬁé%%%{% humani sed construct L16

DI VMTQSPLSNPVTLGQPVSI SCRSSKSL L YKDGKTYLNWFLQRPGQSPQLLI Y

LMSTRASGVPDRFSGGGS 25

EMWEKI $REE%VW@(MQ\M&WEWUEO@@MMODIWI Antibody

{' s uct H6

A R LRAA GV SCKASGY TETSYWWH
VWRQ@’F@@- @khan as H100 SEQ ID NO.63)), a modified variant of the
SNGGTNYNEKFKSRATMIRDTSTSTAYMEL SSLRSED AVYYCELG(I-}YV\G(I-}T
heavysBasTvardle-mgiorsof H6 (SEQ ID NO.11) was generated by introducing

PR EE R R R TS TREbA iMBEHY) IG CBRAY s deSerinee

AV PSINTilaYIpKOEZ RS Chd i ERBREWFILIAGAGRVER P R F4bIE LebhiBR of
TPEVTCVWDOVSHEDPEV

LN N NAK RIS 2RE TS RV RIR U IR B\RINAIR sRelkytimK fKabat

R TR ORI R (e HOAOB kRS ERIS o
ﬁmw%TmMngﬁ@Wsu&smmss
EES Iéjenl\tla% enlc%dlnzg%? Ieng‘a}h ve(r:sqgﬁsnop tlﬁn%éaﬁge/%nd%ngﬁ C alns
%%MEWW@%¥%%@W@P&%§M@¥§%@%E&W
W/KQRP EW GNI NP

deNCHBTSN pERiSKATNT YBRYESTIN AV RS IbRBHINT EVSACES @OSTNGsIsT
LVTVSSASTKGPSVFPLA

AAL GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVLQSSGELYSLS
SV MitaSek (dtsBbMheNidet binding ELISA when the antigen is loaded at
VNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPEL AGAPSVFLFPPKPKDTLM SR
OrepugrolevesispmpirEligure 22. The data confirms that antibody H100L100

SRR R YRR RAND RS SOV AGEMES when

é&RﬁiﬂD@ﬂN’M&-ﬂ‘@tW@@K?@@hﬁV%ﬁﬁWﬁﬁ'ﬁWh@ when
SDGSFFL YSKLTVDKSRW FSCSVMHEALHNHYTQKSLSLS

QRG\VI
ooptpared k@HOL 3. foresprgdinadeab valyesare shows n@.ﬂh%tﬁble below:
L13
MGWEC! | LFLVATATGVHSDI VMIQSPLSLPVTLGOQPASI SCRSSKSL LYKD&
TENINIF- (BB I réments for the G101S/Q37R variant in comparison with

YL MSTRASGYPDRFSGEGSGTDFTLKI SRVEAEDVGVYYCQQL VEYPLTFGQGT
@@Ml FPP

SDEQCKSGTA: Wi NN Y PREARVINVIKVDNAL (OGN LEIOKDS TYS
LSSTLTL SKADYEK] ACEVTHQGL SSPVTKSENRGEC 50 SEQ 1D

I\IO 18: 2A1H6LAZht chain hunani sed const @86 L16

MANARCL1] I:I \II\'I'I\'I'f'\II_IC‘r\I \/MTOSPSNPN /T m-a\/m C‘f‘DCCI{C 1 VIK

DCIC
|vuvv.1\./| LI = | IO VIvil WI_EUIVF VIO VO \.0 NI T IXDOIX

TYLNWEL ORPGHEAARL |

YLVB TRASGYHIGSI@gSSGI DF TLKT SRVEAEDVGVY YOG B M YPL TFGGT
KLEl KRTVAAPSVFI FPP

SDEQLKSGTASVVCLLNNFYPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVY 55 ACEVTHQGLSSPVTKSFNRGEC SEQ | D
NO. 19: PN encoding 2A10, VH (nmurine) SEQID:. 7
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CAGGT CCAACT GCAGCAGCCT GGGACT GAACT GGTGAAGCCTGGGGCTTCAGTG
VRAETBGT CCTGCAAGGCT
WT ODGESTACACCT TCACCAGCTACT GGATGCACT GGGT GAAGCAGAZEINGAAG9 737
CAAGGCCTTGAGTGGATT 60
GGAAATATTAATCCTAGCAAT GGTGGTACTAACTACAAT GAGAAGT TCAAGAGC
AAGGCCACACTGACTGTA

A (! RGN GGBCACCACTCTCACAGTCTCCTCA
- 60 Vﬁﬁ)b7ﬁ3momea%%ﬁf5§f7tﬁg rPeGW %ﬁamr%ﬁﬂ%l& eH6!(BEQ ID
NO. 20: PN encodi ng 2Al L (nmurine)

M@ATWWMWWW@@@MW@M
RN B RO TR elelf SeaueRse ot he-YRBaRe heay-fomein

(SINEGUAATESEQ ID NO.63. Similarly, L100 and L101, modified
CCTCAGCTCCTGATCTATTTGATGT CCACCCGT GCAT CAGGAGT CTCAGACCGG

variapisTadtratigidghaimvariable region of L13 (SEQ ID NO. 13) were generated

R A LTS AR LR AR TR CTC

reg oG] ST AERMENCEK TSI CBRO0IdAE R BeGaehdés ¢ thE@riable
iight domains L100 and 101 Brotoind are Givenan SEQ 1'% 73na $Fa ip
NE BRGALAREICT AT CATOCTCTTTTTGETAGCAGCACLTACAGGTGTCCAC
CAGOEDBEATHT Garsin OBGICANGET EXOEESEANGCHO

R AR N TR bl AP AR IRARRA e Bitioss

ik "GP HBT TN RH100L 100 and H100L101 and indicates that H100L100
AGCAATGGTGGTACTAACTACAAT GAGAAGT TCAAGAGCAAGGCCACACTGACT

apiiAGHAAAT dEMecGEmproved binding affinity when compared with HEL13. In
@W%%wgmm@g%%%m 6
m&w&&e@%ﬁﬁ@ iR TKARBCST RN ECRRNEIBtE R over

GACTACTTCCCCGAACCG 20

FesSirg Ve e egCCGT GCACACCT TCCCG
GCTGTCCTA @%@'&é

GGACTCTACT CCCTCAGCAGCGT GGT GACCGT GCCCT CCAGCAGCT TGEECACC

TCT C . )
SR R R RBR R SOAR SRR R AR
h'égv' CORANIASHdN with variants of the L13 variable light chain in
CCGT GCCCAGCACCT GAACT CGCGEEEECACCGTCAGTICTTCCTCTTC
C

AAGHBCAACT GATACGT GME@EaCGT GAGBT@EJ@@TC{:O%AGAC@QMCG

CCEGCAGGAGCAGTACAAC

AQIAGHTIECGTIGT GG T ERBEY CCT CACCGIERTEORCCAGRACT AB3PBAAT

OOOONANALLAALLT AOINNACT OO

AR A dAAAC GOCOCCATCEACARAACCATCTCERAR GoC

AAAGGGCAGCCCCGAGAA

CCACAGGT GTACACCCT GCCCCCAT CCCGEGAT GAGCT GACCAAGAACCAGGTC
AGCCTGACCTGCCTGGTC

AAAGCCTTCTATCCCAGCGACAT CGCCGT GGAGT GGGAGAGCAAT GGGCAGCCG
GAGAACAACTACAAGACC 30

ACGCCTCCCGT GCTGGACT CCGACGGECTCCTTCTTCCTCTACAGCAAGCTCACC
GTGGACAAGAGCAGGT GG

CAGCAGGGGAACGT CTTCTCATGCTCCGT GATGCATGAGGCTCTGCACAACCAC
TACACGCAGAAGAGCCTC TCCCTGTCTCCGGGTAAATGA SEQ I D NO.

22: PN encoding Chineric |i gﬁ@ chain Lc SEQ ID: 10 35
ATGAGGTGCTCTCTTCAGT TTCTGEGGGTGCTTATGT TCTGGATCTCTGGAGTC
AGTGGGGATATTGTGATA
ACCCAGGATGAACTCTCCAATCCTGTCACTTCTGGAGAATCAGT TTCCATCTCC
TGCAGGTCTAGTAAGAGT




CTCCTATATAAGGATGGGAAGACATACT TGAATTGGT TTCTGCAGAGACCAGEA
BRATBTCCTCAGCTCCTG

WATIGTAASTIGAT GT CCACCCGT GCAT CAGGAGT CTCAGACCGGT T TRCATERA0ACAT69737
GGGTCAGGAACAGATTTC
ACCCTGGAAATCAGT AGAGT GAAGCCTGAGGATGTGEGTGTGTATTACTGT CAA
CAACTTGTAGAGTATCCG 40

5 NOGACahiSayT<EIIEREASSAAINS GRAGBIEEARNACGT ACGGT GGCTGCACCA

TCTGICTTCATCITCCCG
CCATCTGATGAGCAGT TGAAAT CTGGAACT GCCTCTGT TGTGTGCCTGCTGAAT
-ATCCCAGAGAG
A CAGT GGAAGGT GGACAACGCOCT ACR R F RS AR i8S cacaaG
AGTGTCACAGAGCAGGAC (SEQ.1.D.NO)
AGCAAGGACAGCACCTACAGOCT CAGCAGCACCCT G A CCPARTRAR
TACGAGAAACACAAAGTC “ & fide

TACGOCT GOGAAGT CACCCAT CAGGGECCT GAGCTERIHENGECA
WGTTAG 45 SEQ I D NO| 23: PN encpdi ng 2A10

WG construct Ho SEQ TL: i
A GTGCAGT CTGEAECTGAGGT GAR GAAGCCTGR CICAGIG

AT CR-HEAAGGCA 3 -
Tﬂ AT TCACCAGCT ACTGGAT GLAUT (3GGT GOGACAGECCCC TG
\TC -

@A TDDRAZT CCTAGCAAT GGT GGTACTAACGTACAATGAGAAGT TCAAGAGC
gl e e
’ CCAGCACAGCCTACATCEAGCT AN CAGCCTGAGATCTGAGEAC

TN NOCOOT O

/RECECOET GRATAZCT GT 7 19
ACTGGEGCCAGEGAACA AGTCACAGTCE TCA
DN _on n 1 hitnmnnt ocad Het

3 d eand
YL\ T D TN [ i LI A LAAYA"]

HileeEQ Hevy Thain He
e W%GTCTWTGA%TCWA@CTCI%CTCAGTG

FTOCOCTOOAACOUA JJ

MWAW$@WM®MTG}ACTGXBTGAAAOAC%@ACCT%A

&

Al tonstuct H1e L1228
Ik;kJI/-\bI/-V-\\_ I/-\\J-V-\I
M@mﬁmstmct L13 13 25

AR AR ARRGEACH CCAGCT GARPAGCCT GAGAFET GAGGAC

ACGCECCGTGT AT II-\L,IbI .
menisedsanatiteA AT GTCACAGTICZECTCA 60
SEQd IEbé\lG) chdn hBNaﬁiyé@CBthraéth VL1gunmani sed ggnstruct

SEQ I'D: 13
%H@GAIGAQCQA(‘T(‘T(‘(‘A(‘T(‘T(‘(‘C‘[CY‘(‘(‘(‘T(‘A(‘(‘(‘TT(Y‘..A‘CA‘('Y‘(‘C

@00kt chehTisrAgkised construct L13 17 29
A A LA AT A OB T ACT TGRAT LT TG

@Hepabneadérseqieiicd GATGT CCACCCGIGEAT CT GGGGTICCCAGACAGA

PRSI g . quran NOBG A V52007 00870

| GNOEOATG TTaseh\tor GRAAAT CAGCAGGGT GGAGGCT GAGGATGI TGGGGT T

%ﬂ@@ﬁ%ﬁé@@&nstruct H1 33 ) 37
TAGAGTATCOG_TCACGT T T GOCCAGEEGACIAAGCTGGAGATCAAA SEQ

meaﬂ@%ﬁ;@nﬁtwm bA o Vi _hundhised consBBuct 116
SEQO keaviAchain humanised construct H1 | 35 39

%T L%T%ﬁ C‘I c‘o‘n S(,ET C‘{ ?({AALL%)GFCALLLI I %—:ACA(—LLG

OO T ooy

WHAW@WMS%H’MHB@TGGGAACMTACF TGAATA8GITTCTC

G e T T

THZNGCGCECGGT GEGT CA

%}I MEAAAATCAGCAGGGT GGHICCTGAGCATGT TGEEGT T T

AT TACTGOGOUUAAUAACUT T

GTAGAGTATCCGCTCACGT TTGGECCAGGGGACCAAGCCTGGAGATCAAA 15
SEQ ID NO. 27: PN encodi ng 2R16 heavy chai n humani sed
construct H6 SEQ ID. 15




ATGCCGATGCGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGT GTCCAC
GCAGCTGGTG
WE2EBTOFEEHECCT GAGGT GAAGAAGCCT GEEECCT CAGT GAAGGT THCUZE LA006X169737
GCATCTGGATACACCTTC
ACCAGCTACTGGATGCACT GEGT GCCGACAGECCCCT GGACAAGECCTTGAGT GG
ATCGGAAATATTAATCCT 20

AP A @O TCHHAR 6 CCACACCCACCATGACT

ROOOAULAUST UUAUOA

w@mmewm GAGGACACGGACBI GTATTAC

N RonaHiddd Sosdet H27 48 51

A A e nn— P\

TACTGGGECCA CACTAGICACAGICTCC |k,§\u,upu-\uué\9uixpm

O hSKAFEIGPPEAGCHELCT GEECT GCEd GGT CAAG

CCGAA
O t oY P A ¥ Z‘,(“TT(i( CG
dlﬁnstruct H28 55 58

vl BRBACAGTaRTEeH
% ACTLLCFCA%@%&%%:TGACCGF( L TCCAGCAGCT TGEGECACT

CE’@@&@OAOAAGCCOAC—DAAOACOAAC—BT GGAGABTAAAGT TGAGCCCAAATCT

DEICAGAMA aHi I Ehstruct HO9

TCCCCACCCTCCCCACCACCTCANCT CCCCCA 1I\f‘f‘f'"l'f"l\f"Tf"TTf‘f"Tf"TTf"
OO T OO U OO o T O VT T SO OO OO OO T O oo T Too T o T O

CDRAGHONSICCAAGGAC

WU ST EFRETASENIO0CT GAGGT CACATEOGT GGT GGTIGGACGT GAGC

OCNACOANACNACCCTOACCTC.
A\ R\ W oV \b L\ W W W B W o\ W ) |y

YA GTMEissmeantE0GGCET GGAGGT GBI AAT GACAAAGCCG

tﬁﬁz‘l‘f\m—f\l\wf\fﬁi\ﬁl\mhﬁf\h OMNT A NT

H\MleLwlUlwlelwlw\wlLbl\MM \JI\M/I\J-V-\I

AABETEBEQREKBAAAGCCCT CCCAGCCCCCAT QGEAAAACCATICTCCAAAGCC

ANANACLCLCOCNCCCCCCACAA
TV VNN TN OO OO OOV

ICTNCAGGF GRABACCCT GCCCCCAT CCCCCGAT @ECT GACCAAGAACCAGGTC

W%%%ﬂAﬂATﬂMﬂNMAF%AI‘AMA na’a’'a’al.Va'a'a'al
\ANNT

OO T TOTAT UOUOUUAOUOUON | & \W ] B S W\ U )\ MOOOU/MA

lGMGﬁAQBKBL)AGACC 70

CGACTCCGACCCCTCCTTQTFLCTCTACAGCAAGCTCACC

HW—\\JJI \.1.7 OO

@Q&i&@@@@&&@@e‘imcmwccemﬂ GAGGCT CTIGCACAACCAC

GAAGAGCCTC TCCCTGICTCCGHGEHAAATGA SHQ | D NO.

287 PN encodimng 2AT0 teavy chai i jhumani sed—construct
peRidSFQ 1D 16 40 74

GPBAA PGENQUEGTATCATCCTCTTCTTGGTAGBACAGCTACAGGT GTCCAC

TOCCACCTOOCACCT LT
DT OO T OO O

@aeﬂdﬁ@@@@gu&wwwmmﬂﬁ\awwﬁwme
S ACCTTC 77

OOOCTOONANNNLOO

MNANT"T" /NN NI NN
TOCACTCEGT GAARACAGCCGACCTCGACAAGGECT TGAGTGS

Q@M‘@RATCCT

éﬁﬁ%ﬂ' Grh(dglieCTAACTACAAT GAGAAGT TCAAGAGCAAAGCCACCCT CACC

T BGACACCEICGTGTATTAC

TORGAB @ﬁ@@@ﬁ@A@G@MS Y

&@g%“ GGGAACACT AGT CACAGT CTCCTHAGCCTCCAGCAAGEGCCCA

LA RLGCC oALEC O

CORTIE ERBAYFAGCACCT CT GEGEECACAGOREYCTGEECTGCCTGGTCAAG
| I TT CCG

éﬁ PAREEE GEAACT CAGGCGCCCT GACC A GEOGT GCACACCTTCCCG

KEOTE pepttdf\GT CCTCA 85

| éﬁﬁ%ﬂ%{r %E%A%T(—IGFGACCGF( LCTCCAGCAGCT TGEECACC

CDRAAT GAGIHIECCAGCAACACCAAGGT GGACABGAAAGT TGAGCCCAAATCT

TGTGACAAAACTCACACA 50

TGCCCACCGT GOOCAGCACCT GAACT CBE8GGEECACCGTCAGTCTTCCTCTTC
CCCCCAAAACCCAAGGAC

ACCCTCATGATCTCCCGGACCCCT GAGGT CACATGCGT GGT GGT GGACGT GAGC
CACGAAGACCCTGAGGTC

AAGT TCAACT GGTACGT GGACGECGT GGAGGT GCATAAT GCCAAGACAAAGCCG

NN N N N NT" A A A 7~
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AAAGGCTTCTATCCCAGCGACATCGCCGT GGAGT GCGAGAGCAAT GGGCAGCCG
VMB&ERACAACTACAAGACC
WASBTEFZSCGT GCTGGACT CCGACGGCTCCTTCT TCCTCTACAGOAAIZER 1046059737
GTGGACAAGAGCAGGTGG
CAGCAGGGGAACGT CTTCTCATGCTCCGT GATGCATGAGGCTCTGCACAACCAC
TACACGCAGAAGAGCCTC  TCCCTGTCTCCGGGTAAATGA 60 SEQ I D
@BBJ{@@QSHQ@ECSQL”Q, éb\ltl)7l i ght craég humani sed

e 4

PRAIEER GT AT CATCCTCTTCTTGGTARAACAGCT AGAGGT GTCCAC
GERGAd AhAlafgB TGACC 90
CAGT CTCCACTCTCCCT GOCOGT CACCCT T GGACAGCCGGCCTACATCTCCTGE
SGUTETNGTRAGNCIGDCA56pRIUsEBEI T 13y |V@1 2007/ 068750

_DCT/ EP2006/ 0697275

A SR RN ARSI R P REGTHE CAGCAGAGGOCAGECCAA
CCACAGCTCCTAATT

AT TTGAT GTCCACCCGT GCAT CT GGGGET CCCAGACAGATTCA GGIGGG

MamBsAGIEOT S plus GST tag 03

f"WI'f"I\ AAATCACCACCCTOCOCACCOCTCACCAT T 'f'Y'Y'Y"'T'TTI\TT

AR ESRRT R oor e

AGAR N@W&T(—L‘A@T CAAAG s ACGGTGERTGCACCATCT
GICTTCATCT
HE@TeANRGOAEMEERAAT CTGGAACT GCCTCTGISr GTGT GCCTIGCTGAATAAC

TTCTATCCCAGCACACCCC A0
oA CooOOONOCOC T IO

AAAGTACAGT GGAAGGT GGACAACGOCCT CCAAT CGGGTAACT CCCAGGAGAGT
GCAGGACAGC

AAGGACAGCACCT ACAGCCT CAGCAGCACCCT GACGCT GAGCAAAGCAGACTAC

SERACGAARTACAARGPCTACH!

ST GOGAAGT CACCCAT CAGGGEOCT GAGCT CGOCCGT CACAAAGAGCTTCAAC

[GITAG. . SEQ I D NO. 30: PN encodi ng 2A10 |i ght

~eRais ‘ggﬁé@dc%%ﬁgtruct L16 SEQ 15 ID: 18

ATGGEGATGGAGCT GTATCATCOCTCTTCTTGGTAGCAACAGCTACAGGT GTCCAC

SECOCATAT EGTHATGASC 3

GGAGT CTCCACT CTCCAACCCOGT CACCCT TGGACAGCCGGT CTCCATCTCCTGE

AGGTCTAGTAAGAGTCTC

SEY APATRAAGEATACCARGACAT ACT TGAAT TGGT TTCTCCAGAGGCCAGGCCAA

R e EEACKEEYCCTAATT

zi%iﬁ;;ge% 0TCT GGGEGTCCCAGACAGAT TCAGCGECGGT GGG

TCAGCAGGGT GGAGGCTGAGGATGI TGEGGT TTATTACTGCCAACAA
s&d el A6AGT AGECETIC L3
0B0ERPTECCCAGCGGACCAAGCT GGAGAT CAAACGT ACGGT GGCTGCACCATCT
GICTTCATCTTCCCGCCA
SECTIGAVGAGEABT PGARATETEGAACT GCCTCTGT TGT GTGCCTGCTGAATAAC
OTYESPRT ERE K PN RIF SEASGY TF TS YWMHWVKQRPGQGLEW IGN INPSNGGTNYNEKFKSKATLTV

DR A T A P B SR R S T A R S E T e AR T CGRGT AACT CCCAGGAGAGT

A A Ao e Ao T AR AR MAGSAGTAG scsos

COAEARACAGASN AT AL ¥y PL. TFGAGTKLELK
GCCTGCGAAGT CACCCAT CAGGGECCTGAGCTCGCCCGTCACAAAGAGCTTCAAC

SAGEBRGAGCT GIEAEr i SEEHYDcNOn 84: Canpat h | eader
Mg, AE ARMSABER PYFHRVRCTATCXAIBS VG C Y EF NOMHGXOR PGRCHBEWIGNINP
S Y VS A TP A CRPFROS DS R@%%W&EW%VSSAS(%?PSVFPLA

CTCCCAACAA
\ U7 I W 2 W ¥ \ W7 ¥ ¥

%ﬁw e R R RS S P ey
KFI L( EEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGQPRE
BV ARV, el Rk SMEE AV B RNt AV B Elsatk s

oBEMASHERRRL GHISTYddNLs1.sPCK

-59.
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GDHVTHPDFML YDAL DW. YNDPMCL DAFPKLVCFKKRI EAl PQ DKYLKSSKYI
VRAHT TGWQATFGGGDHP 35

wEFKBDETEFQGPL GSMESL YPAAQL CPSFEESEATPSPVL PDI VIMERERNBAN69737

PSAGASVI QPSSSPLEAS

SVNYESI KHEPENPPPYEEAMSBVSLKKVSG KEEI KEPENI NAALQETEAPYI S

| ACDLI KETKLSAEPAPD

FESDYSENVAKVECPVRDHSEL YEDSSPOSEPVDL FSDDSI PDVPQKQDETVM_VK
V@SEWF@W@@WE’ITEWNW%@S REFRREL Y MPGK T AT HLQRRCQS POLL

q¥a ?ﬁA§€¥FD §§GA ?RFTPFISRVKAEDVGVYYC QLVEYPLTFGAGTKLELKRTVAAPSVFIFP

15

‘% "“‘?I‘l\{ii% SHe SERASEVT 2T SRRIERAROABEOEE BRRERE P8 =V

K

20 SIS 1YY Mah $SERRERIAVYY CELLXRWHGTLVTVSS - SEQ 1 D NO.
¥ Lvesad v dpchauka Bt ieedy B StNHC oArE G ¥EN I GN INPSNGGTNYNEKFKSRATMTR
[P vt TRQBELSL RV TEOPASL QERBSHIILL YREBGKTYL N\WFQORPGOSPQLLI Y
LMSTRASGVPDRFSGGEGES
SEPDFT MR SRYENEMY G AVEYRLTEIQETKLEI K SEQ | D NO.
QB’QLV%@’@)VIW@ R RSARChUTTE B S Y K T SE e BN PP SNGGTNYNEKFKSKATLTV

HSER A R EV KIS GASVKVSCKASGY TFTSYWVH

ﬁ%@ﬁ%@%ﬁ%@%ﬁ%@mmw@mmms

LVEYPLTFGQGTKLEIK
PSSKSTS%TAAL GCLVKDYF PEPVTVSWNSGAL TSGVHTFPAVLQSSGLYSLS
SBYVIDVRESSI4GTEAY| @ON humanised construct L16
DINMFIES NIV DKEQAYP KSBERTHTCRPEER AR FAGNRSYFRIH PPIEKIBE E P FERF SGGGS
GFPE;FFGﬁRKﬂB@@W%ﬁBpE@QLVEYPLTFGQGTKLEIK
KENVWVDGVEVHNAKTKP REE%YNSTYRVVSVL TVL Hg:)V\L NGKEYKCKV SNKA

ain humanised construct

B R Wﬁ%ﬁi
pabkaafcb bk d MRS RMY by kA M TQTYICN
V&E@dNBK‘NQKVBﬁ{SCBAﬂlﬁcbP@WPEMPWMM@MEQﬂﬁWTUWVSHEDPEV
HEﬁﬂYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
BHUBBCEP B RIFEILVATQVEGUHSBE K PEQGRIESE D BOPAST SORSSKSIFE VIIBGKVDKSRW
RN AAE EORIBELRPEL R SLSLS PGK

YLI\/ISTRASG\/PDRFSGCISSGTDFTLKI SRVEAEDVG\/WCQQ_VEYPLTFGQGT

§ ﬁ?VA-L&P Vi c ain humanised constr

PGASV GNINP
Y n‘u SVFPLA
V\Q@(?&QH&&SE&&CB@H@E&%@&Q@Z@%&P ’r@u@@rp Z’CV\RNVSHEDPEV

@nmdnnmgvm&p‘véb\ammwedLmnsmwmckEMK&@Atﬁp 1838TISKAKGOPRE
53 SN SEFCANBTB/DKSRW

OASBEFTT COEEEABBBIAS LSLSPCK
TCTGGATACACCTTCACCAGCTACT GGATGCACT GGGTGCGACAGGECCCCTGEA
wm@wﬁ-{ght chain humanised construct L13

AUETIES SR TS SE e S
FIFPP
3 ‘AAK%%§§§BFAL28GNS%ESVTE DSKDSTYE¥\STLTLSKADYEKHKVY

AGTATTACTGT 10
SEBAACDT GEGAGACEGCTAGH CEIAGECAGAGTICTCCTCA

MSFEY 1 IDFN@TASSVHSPNMIRE IR LEAR VS NCR$RKPAAT FOSHT COMEL QRPGRSPOLLT
VL4 TREE! Q@FsgﬁsssmFTLKI SRVEAEDVGVYYCQQLVEYPLTFGOGTKLEL KRTVAAPSVFIFPP

sk 6\A@‘§GT &Er Q@ﬁl AAGEATHCRAGRCA TR TIAATTCGTTTCAG

GLAACTGGTGAAGCCTGGGGCTTCAGTGAAGCTGTCCTGCARGGCT
TCCACAGCHECTT! MEKEM’E?@H@EW@@Q&R@E €XIGGEL CGGCACATRAEATGGATT
OB GO OB A TGGTACTAACTACAATGAGAAGTTCAAGAGCARGGCCACACTGACTGTA

GBUACT AT EFCABACTIBAANA PFCATZACSS TCABCTEAGEATG T GIGCATTATTGT
G AT CA S CEATASACSEE CCAAGGCACCACTCTCACAGTCTCCTCA

-60 -
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GTAGAGTATCCGCTCACGT TTGGECCAGGGGACCAAGCTGGAGATCAAA  SEQ
VBBIN®. 39: PN encodi ng 2A10 humani sed heavy chain Hil

WEEQ7EX7585 20 PCT/EP2006/069737
ATGGEGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGICCAC
TCCCAGGTGCACCTGGTG

CAGT CTGGGECT GAGGT GAAGAAGCCT GGGGCCT CAGT GAAGGT TTCCTGCAAG
SEEAPCYEGATACACETTEing 2310, VL (murine) SEQ ID: 8
GAW@W?WWWWW@ GCAGG

PPRAGGATGGGAAGACATACTTGAATTGGTTTCTGCAGAGACCAGGACAATCT

R A A ARG A AT A e

G PTCBGTGCTGGGACCARAGCTGGAGCTGAAA
ACAGT cr ACATGGAGCT GAGCAGCCTGAGATCTGAGGACACGGECCGTGTATTAC

sE@TﬁAﬁ@T@@G%&AG&aGﬁé Chimeric heavy chain Hc SEQ ID: 9
, % CAACACTAGTCAGACIETHCCTRAGCETIOCACCARGERBCCAACTGCAG

GISPCARTATCCT
A@ﬁ&?ﬁﬂgﬁ@ﬁ%&fﬁﬁé&g&iﬁéTGAGAAGTTCAAGAGCAAGGCCACACTGACTGTAGACAAATCCTCCAGC

AR T A AR XN AR T E s
C TGGCA
AC GGGCACAGnggégi%ﬁ%gTGCCiGGTﬁAAgG%gTégTTgngﬁAACCG

CCTCA

G@&@%@@T‘h@é@@%%TGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAAC
R ACATCANGEET GEACANGAAAG R TGS TCRAMAREIcacach
T¢®@Q®W&A@'@A@E@AAS@GCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGAC

ATCICENZIGT XTICCACTACET CR ACTETFECRCTT(GAGGTC
WWW@CGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAAC

WWWGTGC
O AT R GAR AR CCATOT CCARAGCC ARAGEGCAGCCCCGAGAA
e G AT RGN G ncace
Al GACC
AW@P@%@&CGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG
cACE I ACETACETTEECEHCATE AT ICCACE X SECTIfACAC ‘ AL
TECAACTAGTACAAGIC
AAGGT CTCCAACAAAGCCCT CCCAGCCCCCATCGAGAAAACCATCTCCAAAGCC
SEAACSCACZCENGARRA 138G Chimeric light chain Le SEQ ID: 10
AWWWWWWWMA

AXGGCTGAGGATGTGGGTGTGTATTACTGTCAACAACTTGTAGAGTATCCG

| cmm%mmmxaamﬁﬁmmmmm

CEH A GAAGE (ABTCGAACTGCCTC TG T TG TG TGCCTGCTGAATAACTTCTATCCCAGAGAG
CCAGCAGEEGANZGT TG T O CCT RO (ATGUNIEAGBCE ST I TACAABCAAGGAC
ATHOACIZACANTACEETAT CA GAQTASEEFAADCACAARGTC
TRES CCABCCAPRI Y€ 60T GG CFATOAHUTREFT S 8P IAPGPRCCEREA AT AGGGGAGAGTGTTAG

% r C%%gﬁg et gﬁ%@%&mmmﬁmm

TGGATGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATC

cEAaleA fAehed fa Heh Xl ddat eAX dPhd AAFOACAIPTEAAdhd EXAAE EdAdCAaccaca

cACKSECE A GEAMRAEE CTHE AR AGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGT

CEAATATAACCATIBECRAAGACKATACAFCRATTIBCIITICAGTAGAGGCCAGGCCAA
TCTCCACAGCTCCTAATT .

S?‘Aﬁ'PT@T@T CCBNCEKX?P@EA CABGIRCASC AT FCAGEEECERST &G 12

v.GGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGGTTTCCTGCAAGGCA
IR A AT R AR o
AT CCGTC

AT A A AL ACAT CAABEPAGEIGE GOCTGCACCATCT
GICTTCATCTTCCCGCCA

SFCTGANGACEAGNT SARATLT CEANCTCITRET ST GHETEEEST GTT GRATAAC 13
AT T AT CCACHBATLISCAGTE TCCCTGCCCGTCACCCTTGGACAGCCGGCCTCCATCTCCTGCAGG
TR A AEAET TSR A AR CECT UCAK CRSBRESICAATCT

CEﬁq&&@%&g&@ﬁ%&gﬁ&eyﬁéﬁGTCCACCCGTGCATCTGGGGTCCCAGACAGATTCAGCGGCGGTGGGTCA

AAGGACAGCACCTACAGCCT CAGCAGCACCCT GACGCT GAGCAAAGCAGACTAC
GAGAAACACAAAGTCTAC -61 -
GCCTGCGAAGT CACCCAT CAGGGCCT GAGCT CGCCCGT CACAAAGAGCTTCAAC
AGGGGAGAGTGTTAG SEQ I D NO. 41: 2A10 VH humani sed
construct H20 55

QVQL VQSGAEVKKPGASVKVSCKASGYTFTSYWHWRQAPGQGLEW GNI NPS

R IZANVY"T"R N ZR IF=1 71 701 7 A ™R AT I~
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SE%I D NO 42: 2A10 heavy chai n humani sed construct

wWORNE@HY78FL VAT AT GVHSQVQL VQSGAEVKKPGASVKVSCKASYTFHL B008/h49737
WRQAPGQGLEW GNI NP 60
SNGGTNYNEKFKSKATMIRDTSTSTAYMEL SSLRSEDTAVYY CEL GQGYWEQGT
LVTVSSASTKGPSVFPLA
PG LTS R AR TG A KO O T B AR AL PSP RIS AVE A BCL SCSR AT AACTT
%WﬁWWFmCCAGGGGACCAAGCTGGAGATCAAA

%gg&%ﬁ% gzxmg T R R AR ARV E LI RPKPKDILM BR 1,

ACTCTCC CGTCACCC TGCAGG
m@é S Y - T HCEANGRENK RSN A s v
@EMCE@ASWB&GTC(%c?e@ﬁ;l"l%@rGG@@"&QQEA&@&?&QGCGGCGGTGGGTCA
GREACTER? DB AGSARNATT AGCAGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCCAACAACTT
CPERALT b PRSRDEA CTRNQS LA VKGR SR GAVEWESNGOPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRW = QQGNVFSCSVMHEALHNHYTQKSLSLSPGK SEQ
SER NONC 437 : PN eResdra g2 2A1aVH Harhrugee sednsnstesctHEO SEQ

4

I8 D
g‘ “ TGGTG
C ] e CCTTC
AGGCCCCTGGACAAGGGCTTGAGTGGATCE;&AAATATTAATCCT

AEM&&&@% CGAGC
2CAN IR ATEGACTGRAT G CCTCAGATC TGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGC
TCEAEATATREAATCETALEEAAT (EFTT CEaMACT A CT ACCAATCACAACTGECANGAGE-TGGCA
cmrmga@@AtF@m@@A@GGGCACAGCGGCcCTGGGCTGcCTGGTCAAGGACTACTTCCCCGAACCG

EHCTIGT CARBCAGTCCTCA
GQWAWWGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAAC

Eee
c AAGGAC
%ﬁ gg eV LDARC L TGAGGTC
GC el TGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAAC
heheh AddrAEEEa Hed Tde & E A ACF A R Edd{deAta ncTcC
AI@@@%W@AGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAA
CCAGRCTAACECIHRECEIGAACAG NG GRAGETACCCIXaCAAGRTGRTC
WMA@@@@CGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACC
AR ACE TN C T CE AT O A F RS P TAC A I TS B ICACCE XS PR GG REL R CCTCG
CAFPCEARR AT AAT RS CB g1 CTCATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TR C S P e AE T AACT ACAAT GAGAAGT TCAAGAGCAAGGCCACCATGACC

2A10 heav chaln humaniged construct H]C.:G SEQ

séﬁ‘éA%Cg’-g CCACEA i
R CAGCCTAGAT CCAGET AR A B T EABA T T EA G AR S BB AT

A-’E@-@%émmCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCCAGGTGCAGCTGGTG

ATCIHGT@_WGAAACAGCGACCTGGACAAGGGCTTGAGTGGATCGGAAATATTAATCCT

AGUBTCETECARBACTAGETCAGE G CEIIBT CEXCFEGBPEAAE CCACC
A@@F‘AW@?@CCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGC

el O (e CURvas Coeveareiconceceraic e el o ke or e
ACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTT GAACCG

%%?ﬁ%@@ﬁﬁ@ﬁ%mﬁ

CAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACA
I@&'@AE INCAAECRCALIRAACAICCANEEA EACAMAALGT TCACKICCAMECTaAGGAC
ATCH"]GA@AMACI]@GMTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTC

ARG ICEACTTGT S CAE G CETGARCTCEIRBIECIIABCERCACTCFFECHCT AT ACAAC

AWWMCCTCACCGTCCTGCAC CAGGACTGGCTGAATGGCAAGGAGTACAAGTGC
A R AT R R R G A e
ﬁ& TGGTC
CGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACC

ﬂ -
AM@FEM%% oA AR O RREA G A caTac

G HoACENCEACTIACANG cBE- G TGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TAGEACCTIACCEIERGET CAGCGT CCTCACCGT CCTGCACCAGGACT GGCTGAAT

GGCAAGGAGTACAAGTGC
SASZ\G@T WWWAMWW@@W@W SEQ

R A A TR AT

AAAGGCTTCTATCCCAGCGACAT CRCCGTEGAGT GGAGAGCAAT GGGCAGCCG
GAGAACAACTACAAGACC

ACGCCTCCCGT GCTGGACT CCGACGECTCCTTCTTCCTCTACAGCAAGCTCACC
GIGGACAAGAGCAGGTGG 35

CAGCAGGGEGAACGT CTTCTCATGCTCCGT GATGCAT GAGGECT CTGCACAACCAC

— N PNA NN AR A NN INSNSNT™ N
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TCCCTGTCTCCGGGTAAATGA SEQ I D NO. 45: 2A10 CDR- H3
VBBDER) MQGY 40 SEQ I D NO. 46: Amino acid sequence of
wakommessso NOGO- A f r agnent PCT/EP2006/069737
VQDSL CPVAQL CPSFEESEATPSPVLPDI VVEAPLNSAVPSAGASAVQPSSSPL
EASSVNFESVKHEPENPP

PYEEAMNVSRKKVSG KEEI KEPESI NAAVQETEAPYI SI ACDLI KETKLSAEP
CTPDRE SSYRERGOFEL TRCTTCAAT TG TTTCAGCAGAGECCAGGCCARTCTCCACAGCTCCTAATT

o E T, GGC GA E p CE E TAGAGTATCEE???
:‘% A x a ARA * AGGCC

/| -

ACAE CGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGC

A@@Eﬂ&%@ﬂ@%b@ﬁﬁ@@ MIMROTREEAOREAdAPAARGTCTAC
GN&GCé&&GT\z‘kbd‘UAﬂ‘amcSedTGAGDﬁdchCctTdﬂEiAAGAGCTTCAACAGGGGAGAGTGTTAG
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWHWKQRPGOQGLEW GNI NPS
SBISGPNYINERFKSKAGhPding 2210 light chain humanised construct L16 SEQ
IPKSPSTAYMEL SSLRSEDTAVYYCEL LVTVSS SEQ I D NO
A ARG RETR TS AT TS ST GEFAG ACAGGTGTCCACTCCGATATTGTGATGACC
GTCTC
Sl s
TGGGGTCCCAGACAGATTCAGCGGCGETGGGTCAGGCACTGATTTCACA

celr A T ANV 2oL BRI TANGEX el Ko Yd MR ca Atr@ot A& NSk TecaeTe
Aé@rTTE’cﬁt@@G@&ICGQAMG@AUX&BAJ&@dTm3©¢GIQEAd@@Cﬁ@rt@TC4¥CCCGCCA
TCAGET QOACCTEER COAGTLCTGEERATRAGGT GAN L SAGRCCTCASTGAGGCC
AWE’GE@WA@@AC%?CTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGC

ANESPCEATPACNSETT CRECAIC FACTIGEATEICA y A ! AFEISG TCTAC
GWWCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG

GGAAAT§T | AATCCT Al TGGTGGTACTAACTACAATGAGAAGT TCAAGAGC
S . T eader sequence
. CAGCCTACAT GGAGCT GAGCAGCCTGAGATCTGAGGAC

sAEFFHRLT ST ARIAGT GLids 586-785 of human NOGO A (NOGO-AS56) fused to
cEAACT GATGCAGGGECTACT GGGECCAGCGAACACTAGT CACAGTCTCCTCA

MS 5.6 VIBEKEZ Bor TV 2B 05 YEBAHER R P CDKERRGB L QB 7B L Y5 TIREQKLTOSMATT
RNGADKBNMLCPAP iR BTHMACANHD hRYE AR BE KRIGITS KYRFE S KIHETI LBEGDREHKTYLN
GRMY/THPDFMLYDALDVVLYMDPMCLDAFPKLVCFKKR TEATPQIDKYLKSSKY T AWPLQGWQATFGGGDHP

EW%&WWWW P A T BB CRBIRS PLEAS
€

SLKKVSGIKEEIKEPENINAALQETEAPYISIACDLIKETKLSAEPAPD

BT AT AT SCAC T EEET GARRCRGOGACEF R = e
CAAGGGCTTGAGTGGATC

AT TAADRCT AACAMES S LIGEHETAACT AGAATGAGAAGT TCAAGAGC
QW@A@@@E@ASGYTFTSYWMHWVRQAPGQGLEWMGNINPSNGGTNYNEKFKSRVTMTR
DGACASATECSAGGACOACASICDAGATCEAGTT GAGCAGCCTGAGATCTGAGGAC

ACGGCCGTGTATTACTGT 10
SEQAC TN T &EA G T ACT RGEE A CTFACAC FAGT CACAGT CTCCTCA
R TR RO T e et onseioet-vggreocoos

G&“ Li{ﬁRVE@EDVGVYYCQQLVEYPLT GTKL

ﬁ EAGET Gl CLAGT CTHHEHT AGGL GAAGRAGECTESGECCTCAGTG

AT LR EF AV OSCAEVKKPGASVKVS CKASGY TFTS YWMHWVR QA PGQGLEWMGN TNP
sNECTEATRARACOTTOAGCCAGE MACHERATHEACTCEEG] UGAEAGECEE TS vrPLA
P S ERRITE R GACTREAPEP U/ SWNSCALTSCVHTFPAVLOSSGLYSLSSVVTIVPSSSLATQTY TCN
XWWKWWWWWW@EDPEV

STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE

AT RS PR ACCCT CAGRTETCAGEAC R

SEQ ID NO. 36: 2A10 light chain humanised construct L11
MGWSCIILFLVATATGVHSDIVITQSPLSLPVTLGQPASISCRSSKSLLYKDGKTYLNWFQQRPGQSPQLLT
YLMSTRASGVPDRFSGGGSGTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTKLEIKRTVAAPSVFIFPP
SDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC
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GAACT GAT GCAGGEGCTACT GGEGECCAGGGAACACTAGTICACAGTCTCCTCA
VEBtYT3D NO. 53: Heavy chai n humani sed construct H26 20
wWORMBGHE7EFL VAT AT GVHSQVQLVQSGAEVKKPGASVKVSCKASYTHEBR1évhe9737
VWRQAPGQGLEW GNI NP
SNGGTNYNEKFKSRATMIRDTSTSTAYMEL SSLRSEDTAVYY CEL MQGYWGEQGT
LVTVSSASTKGPSVFPLA

SPSIRSTFSCET AAELI‘@EW@YF PERYTVSWNSGAE TEGYRMRPAYLHIGSER Y31 3
GGCTGAGGTGAAGAAGCCTGGGECCTCAGTGAAGGTTTCCTGCAAGGCA

SRR
S EERR™

LPAPI EKTI SKAKGQDRE 25
sEEMYT h&PPSBDEINT KNEQAShd ClaVKGRY ROhIrAYEWESNEKRENNYKTIRPYD D 34
GEDESEEEABKEJAACKSRA CQCNY S CEVMAEAL HINENIAICEEBLCSPALT CTCCTGCAGG
TSEQTREEANDCTGATAT MEFEDEYATHGG PMACATA TG TITS RAT TCOTISICAGECAGARRGCACGCCAATCT
CVSASCI T TPRVATPATTNHS EVRIR GRS IR SR ATV FEFEHAARRFFCCTCA

GGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCCAACAACTT
§@E%Wﬂ%%ﬁ%ﬁ%ﬁ%ﬁﬁwma MQGYWEQGT
E %S% 5@&1\/%5&% in umanis C a l n
B ST St o T A R, S AV BB i B e

CMEME’@&EbKE'@EXA@XGCCTGGGGCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTC
AN R SNIASYDEIA ERIKS GEIGIHAE R CRARN A ACHNe SYEA dFPRIIIEA AN SR aTCeT
AT PR TN DY SHEDREA TCAGAAGTTCAAGAGCAGAGTCACCATGACCAGGGACACGTCCACGAGC

AKWEWMKWEEEWWW ERVSRRACAGGGC
RO EAEEAST CACAGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA

9 EPBSROEICTKS EWW?&%H%&?/%%%WE@MCCG
TORS

TCCTCA

GG%}@%%% TGCAAC
LA AH RIS €4 6L TCACACA
TN@@@EM@%@M&M@@&@@@G&’%@ AISAAL oy VXCleINe
AM@AMEWG@H:&&TGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTC
ASHGERAYIEKEKSIKAT MERBDTES ARSI IVEL S S RSIERT AAACY Cit MAGEYSNBCESITACAAC
AR S SASTREREVERI A CATOCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGE

WSWMMWPWW@EHWA%%%E@GMM

ATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTC

%@5@%% AR RPN, AG?%SS
K R ARSI T R R IR o™
LPAPI EKTI SKAKGQ:’RE

sEEMYThd’PSRDEANT KiNeddShd CaVKGY RS deAVREWRSNGRRENNWSEARIEVEDY sEQ
IBDGBFFLYSKLTVDKSRW  QQGNVFSCSVMHEALHNHYTQKSLSLSPGK 45

ASEEOAEEAOT C B CAFN TEREOT C AT R RCAE CENACAT HIATRAT A EGHTATTGTGATAACC
CABHTCRAMICTEETGE l-rt TFEZCCT@@GACAGCCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTC

CEPETSCTIESE ERSEFACAGET TAATT
T GG T AGA AT A T A O C S T LG G AU CACT AT TCACA

TA Ay

(! (ST
CTGAAZATTZ uyelerivere CGCTC
TR %&%W%@WCGCCA

oA TeA §3aB TAE G- CCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCC
Am%m@mm AACACKER RACIAACEISCRTAMNGTRAESACAGE
AAG'@@M‘EMMA‘@@@BCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTAC

A A A A L e AR TR A

LREEDTAVY ¥ CELGQGYWGQGTLVTVSS
TACT GGGGCCAGGGAACA(Q,T CQaT &GT CTCCTCAGCCTCCACCAAGGGCCCA

SE@@@TWMVY chain humanised construct H20
MEECTOHOEANAGEMICT O EEAKICASAGCSEIX ICET X SN GLE DAXSCAR GNINP
SWM@WSS@{MELSSLRSEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLA
: 0 NOE PO SEAUACTISFEEEISTY ICN
WTCPPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
R R A T C R R e B T S F OB B EY EEACEREETT B EEABK CRPRE
CAGACCTACATCTGCAAC
GT GAATCACAAGCCCAGCAACACCAAGSTEGACAAGAAAGT TGAGCCCAAATCT
TGTGACAAAACTCACACA
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TGCCCACCGT GCCCAGCACCT GAACT CECGGEEECACCGTCAGICTTCCTCTTC
VBEIGAAAACCCAAGGAC
WA\IBTISATICAT CT CCCGGACCCCT GAGGT CACAT GCGT GGT GGT (RATZEI 16063169737
CACGAAGACCCTGAGGTC 60
AAGT TCAACT GGTACGT GGACGECGT GGAGGT GCATAAT GCCAAGACAAAGCCG
CGGGAGGAGCAGTACAAC
PRAGCACSTRECEIGY ST TABIG PELTIAUA
QEERACEINGET ACNAGTES LS LSPGK

AAGGTCT CCAACAAAGCCCT CCCAGCCCCCAT CGAGAAAACCATCTCCAAA
oAling 2A10 VH humanised construct H20 SEQ ID: 41

(e oifeianilie SHOOAE S ot
uw h GGATC
ARTGETGGTACTAACTACAATGAGAAGTTCAAGAGCAAGGCCACCATGACCAGG
GWA@M&MKA@M St Aot LA AEAA It A o tracTaT
CERAGBACAAGEACAACAGE cor BBAMBETE TR Y 200742068 750
PCT/ EP2006/ 069737 5
SEROGOOTCCAET T ORACT BORACTEETFOC FRETT OCTOTACAGRRACCTEATD SEQ

CORGLAD SO THEABTVDKSRW

0
P

(@]

=)
J
= i)
E)

IETGAACACATLACETCS
EN G RCASCAA T RS EF & TCCTG
TACACCTTC
i Sﬁﬁﬁﬁ ‘j@@? 5%?” éﬁéﬁ Eﬁﬁ Sy
AAT M9, ‘%¥XGA% S8R RE EPIR EA&%EA TCCACGAGC
A&E@c earcdi AGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGC
A A ATAL A TCTI @A ACAGST 6THECAeTecea

CEMWWGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCG
GCOAGTCTHEERETEABGGAAAGRCRCHEECCICAGT GACEIGCTCCIIBAAG CCTCA
AT CACICAT ADSCETRTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAAC

ST e A CACE FCCACAA I C P CRBTEXS A CACA

AACTCGCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGAC

%@i@%@%ﬁﬁ%@%@%@@i@@&ﬁiﬁii

CGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC

EEACecncan

Aqmmcmg@mmcesCTccTTcTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG

R FEEFECANCACCARICT CI O S ARG O T ABCCA B CFEES FCARRRGCCTC
TEXCPRETFEEEEAAREG

CTCTACTCCCT CAGCAGCGT GGT GACCGT GCCCTCCAGCAGCT TGEGCACC
S%%%A%TWG1a@equence of Marmoset NOGO-A fragment
Y COAEANGANNGE

VEIGAATACANE & £ OGECEOMATHEPENPP
PT@W\W@AMESINAAVQETEAPYIS IACDLIKETKLSAEPTPDFSSYSEMAKVEQPLP

TGA T COGT GGTGGT GEACGT GAGC
Q SGYTFTSYWMAWVRQAPGQGLEWIGN INPSNGGTNYNEKFKSRATMTR

D@éﬁ% R R G A AT AATGCCAAGACAAAGCCG
SW@A\%AGEA%Ql sed construct H27

CRAEEACGIARORTGET CRTRAGRGTF THIADGGRECTBEACSACBACT GREERARIKATL TV
D OGAABGACSTGAAGTOTC IBI0GYWCQETLVTVSS

AAGGT CTCCAACAAAGCCCT CCCAGCCCCCAT CGAGAAAACCAT CTCCAAAGCC
Smmwl sed construct H28

AR AR AR REREBI AT e

sé&&@@@g TG ARRCLAGIACAH Gl (EAR (EE A G MIECGHAGCG
cAREPAALAACE ALAALAYICGECTGAGE TGAAGAAGCCTGGGGCCTCAGTGAAGGTTTCCTGCAAGGCA
TARGECIGCCHETGECT HACTROEACRBRCTEOT T CATCET CTACAGEAAGITCALAGEATC
GCEIETATAACACYZAGTGGTIGGTACTAACTACAATGAGAAGTTCAAGAGCACGAGCCACCATGACCAGG
CEACE AT ASCAN G I E TR R FES T CECTAGA T RS R OATIACF EACCACKACTNG ACTGT
CAKC RIS SACAH AR OFEC AT AR BETITE TR IS ARATGA SEQ I D

NO. 58: PN encodi ng Heavy chai n humani sed construct

H28 SEQ I D 55 - 65 -

ATGCEATCGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGICCAC

TCCCAGGTGCACCTGGTG
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35
VBABITT GGGGCT GAGGT GAAGAAGCCT GGGGCCT CAGT GAAGGT TTCCTGCAAG

WELINTOAsESATACACCTTC PCT/EP2006/069737
ACCAGCTACT GGAT GCACT GGGT GCGACAGGCCCCT GGACAAGGCCTTGAGT GG
ATCGGAAATATTAATCCT

AGCAATGGT GGTACTAACTACAAT GAGAAGT TCAAGAGCAAGGCCACCATGACC
SREGRATACCTCCACEACYding VE humanised construct H27 SEQ ID: 48
A e N AT S BRCL CR G BT CAGKT C TCACACKECTRASEGT L TAC A OO CA

Aéee‘CTGGATGCACTGGGTGAAACAGCGACCTGGACAAGGGCTTGAGTGGATC
DGCOAD CCGTC
£& Fiviereivaiy conieeveiicecyee:mumin
AXCT P SGCTACT GGAACACTAGTCACAGTCTCCTCA

CCCTCCT CCAAGAGCACCT GCGECCCTAEECTGCCTGGTCAAG
S@W@Tmlng VH humanised construct H28 SEQ ID: 49
CEHEGARCEETIGE CETNEEARICECASECELNEET 34 ACACCTTCEEGAGaCA
T&E}@TW@ACTGGATGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATC
WMWMMWWWCCA@G

CATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGT

GWW%W%%@WTU

%‘é@%ﬂ%ﬁ@é@@@%@%@&%@ﬁ@swﬁmmm

SéﬁYMELSSLRSEDTAVYYCELMQGYWGQGTLVTVSSASTKGPSVFPLA

PASKITE G EAT L MECOEEBACHSHT S EET CACAT LLGE CEEEtd SeaCEILACH TY TON
V@NW@QW’I@TCPPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
@amVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW

PO TR PR BREEHRK
R A e A ST B T R A B PECT CACCGT CCTGCACCAGGACT GGCTGAAT

N SRR AMAGHAT,
S PV FSTAYMELSSLRSEDTAVYYCELMQGYWGQGTLVTVSSASTKGPSVFPLA

VAVAVE & @ QATE S @ @ @) a7AY
PEEATACETEGET ACARCIEE R WA E ATTEEF AT A0S SIACCAAAACEASTEtHTY TON
VAGCECHTGACKKEOB KB TP CPAPELAGAPSVFLFPPKPKDTLM ISRTPEVTCVVVDVSHEDPEV
POASAAPTAEF NN CATIC VKGF Y PSDIAVEWESNGQPENNYKTT PPVLDSDGS FFLY SKLTVDKSRW

R T BT O FECEREGECTCCT TCTTCCTCTACAGCAAGCTCACC

S

R RSY AT MPRD
pREXsTa8:TANE 8V KE ?@E#@V'H%WQIMGVHTFPAVLQSSGLYSLSSVVTVPSS SLGTQTYICN
VMERAE T Iipk i VEAA EEMHTEMAP R GERL B EASYKL B A PETFd Wi iEDPEY
KW ORPGOBN A EREDR NS TYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPRE
PERNGEFRAAEKFREKATICLVBKSSSTRYVIE SER TS ERDSARPPY O IASBYWSRGTVDKSRW
QR SSAT RISV PRXRLSLSPGK

PSSKSTSGGT AALC-ICLVKDYFPEPVTVSV\NSGALTSGVI—I'I’FPAVL SGALYSLS
?T?aQ1ng Heavy chailn humanised construct H26 SEQ ID:

%%&%%%ﬁ? CRK TR CRRERARE AGARSVEL ERPKRKRTLM SR roora

GBOreeeeCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTC

AWNM%M@@B@XB&&%VMMW&MNMMCCT

AEEAREERCHT SKAMGORRE TGAGAAGTTCAAGAGCAGAGCCACCATGACCAGGGACACGTCCACGAGC
P&NT&@QSRBELTGKWSETI@EWP@[QAAM ENWKWIEWCE@AGGGC

TEREXSSRET PSREAAIDREBRALA BT TCGCA
g D§ CCCGAACCG

G %??Zﬁ@ﬁw? T
DL c%e cT Hmci? GCAAC
@S AL CAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACA
TEMIAVES GAEMIIER AR AR REIARSRX R DA DINES A canc
AWWME&@VX&&B@T&&MCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTC
ARTSTSAVAVELASSERIEDTARGEX GELCCOBMANGQGTACHTAMBS ccBEQCAE: ANCRGTACAAC

AGRCCUBIRFHS TEEISHCCCTSCBROCF TICRITAGS BECATHCERNIBAAT $EHACCAGTACAAGTGC
ARG CRACAMATY CTCCCAGCCCCCATCGAGAARACCATCTCCARAGCCAAAGGGCAGCCCCGAGAA

CCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTC
AAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACC
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QVQL VQSGAEVKKPGASVKVSCKASGYTFTSYWWHWRQAPGQGLEW GNI NPS
VRGITRYNEKFKSRATMIR

WOTBTBHVEL SSLRSEDTAVYYCELGQSYWSQGTLVTVSS  SERTT/EPN@h/069737
64: VH hunani sed construct H101 20
QVQL VQSGAEVKKPGASVKVSCKASGYTFTSYWHWKQRPGQGLEW GNI NPS
NGGTNYNEKFKSKATLTV .

ADKS TSTENEL SBCRSEBT AV ¢ CEICOSYMEASTMAYSS ACSHGC A EAABECAGETGE
Ce@pAGgﬁpﬁﬁgﬁ%ﬁﬁfg@%pqgsagﬁqT@é¥GCpE@%§GCTCTGCACAACCACTACACGCAGAAGAGCCTC
TESO TR ERERPEHSVKVSCKASGY TFTSYWWHWRQAPGQGLEW GNI NPS

K T . - .

B LPSTAVIEL S8 LB SR ITYSEm B B N ™
A@@bé%@éékd%%bfﬂé@ﬁf&d%@@Té%%@§idb@§£cﬂd@$ACAGGTGTCCACTCCCAGGTGCAGCTGGTG
CARMAITYELHABEMIKBASKKIMS K ASE EET S X MMMV RECER (3 AR NS coTTC
ANGEERNYMNEKEKSRYTAMEIRGAAACAGCEACCTGGACAAGGGCTTGAGTGGATCGGARATATTAATCCT

AQTBTSINAVEL BBCRSEBTAACKECEIMWAGAIBRBIICHTUSSACGOrCEEQAADCCACGAGC
Aﬁ&§cC@gCATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGATGCAGGGC

ﬁéﬂ%@@ﬁ&ﬁ§?§ﬁ@9ﬂ?EE#@F?E@&ﬁeﬁfgﬁﬂggﬁﬁiggEFQFTGGCA
c GGGCACAGCGGCCCTGGGCTGCCTGGTCARGGACTACTTCCCCGAACCG
3%\%% VPRI RO K e nroracanc
ALGC

CCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACA
Oh ALY ENVICQRRIREIERR bt b acaac
Ab&dﬁfﬁ%ﬁi@&Eﬁﬁ@ESﬁﬁEEﬁTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTC

AGTTIEAA UGB RMSAREMERYYTIQEEMIEYRIT TG EAAL G SHQGHE B3ANGCAGTACAAC
AGOACHOACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC

AEﬁ E&ﬁﬁ9¢E ﬁ@ﬂQ§€ﬁE¥§Q§ﬁ%ﬁﬂ%E@%@F?E@ANBQE%HmégéﬁﬂﬁgEFQ?GAGAA
ATCCCGGGATGAGCTGACCAAGAACCAGGT AGCCTGACCTGCCTGGTC

?ﬁ?@ﬁ%ﬁﬁﬁmﬁmﬁ b hccacere

GGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
VST SCRSSKAT TVRBETYE AFRORPEOEPACET ¥

LN&YFRASCAH%]QFSCIXES 45

s DB TidKl SRYVEAERMSYYECBRME ¥Rk -6k Kk B KkoBEQUcb NG sZd 1D:
5D VMIQSPLSNPVTLGQPVSI SCRSSKSL L YKDGKTYLNWFLQRPGQSPRLLI Y
AEmﬂgBE@QgngQXQIgEIEQSCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCCAGGTGCAGCTGGTG

CESIOE FEFACSRVSA TR FEFIGCARERCBEEYGRTACACCTTC

AﬁEﬁGC?@FTGGATGCACTGGGTGCGA AGGCCCCTGGACAAGGGCTTGAGTGGATCG TATTAATCCT
A T GTCQACGAGC
%%g%@g% RIS R A LY RO R SORRRE R E P acaac

CACAGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA
ckehidoTédeln ol AEEMQH Y YRR M EBE dHaialdtb B dtcnRSo nolER T@cccanacce
Gﬁ&iccafbfEBEE&AAEE&A@HEE%HCthdBiGbédaGhEbAcKécTTcCCGGCTGTCCTACAGTCCTCA
GYARDIrAMMIEAPT IS AV G TEOTCBE (B 1dOc M CABCAJRQBYGGCACCCAGACCTACATCTGCAAC
GTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACA
TGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAARACCCAAGGAC
ACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTC
AAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAAC
AGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC
AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAA
CCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTC
AAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACC
ACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG
CAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA

SEQ ID NO. 59: Heavy chain Hc (G95M)
MGWSCIILFLVAAATGVHSQVQLOQPGTELVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGNINP
SNGGTNYNEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCELMQGYWGQGTLVTVSSASTKGPSVFPLA
PSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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68 VB61773 WD 2007/ 068750 PCT/ EP2006/ 069737 5 SEQ

VBS1RIA. 76 | QGY SEQ ID NO.77 GDGY 10 SEQ I D NO. 78
W@GY0BEQ | D NO. 79 15 GSGY SEQ I D NO. 80 GQNYPCOERSE/069737

IDNO 8L GQYY SEQID NO 82 GQAY 25 SEQ ID NO 83

GQFY SEQ I D NO. 84 30 GQGW SEQ I D NO. 85

YESI KHEPENPPPYEE 35 SEQ I D NO. 86 WQGY SEQ I D NO. 87

SEAGP 40: SEQ9M NO. 88 GLGY SEQ ID NO. 89 45 GVGY SEQ

VEBPROESRLN GOAY 50 SEQ I D NO. 91

VPl L GYVK] KC-ILVQ:’TRLLLEYLEEKYEEHLYERDEGDKV\RNKKFELGLEFPN

ﬁv%\§@ ggganlsed construct
Q S KASGYTFTSYWMHWVRQAPGQGLEWMGNINPSNGGTNYNEKFKSRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCELGQSYWGQGTLVTVSS

SEQ ID NO. 62: CDR H3
GQSY

SEQ ID NO. 63: VH humanised construct H100
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQGLEWIGNINPSNGGTNYNEKFKSRATMTR
DTSTSTAYMELSSLRSEDTAVYYCELGQSYWGQGTLVTVSS

SEQ ID NO. 64: VH humanised construct H101
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVKQRPGQGLEWIGNINPSNGGTNYNEKFKSKATLTV
DKSTSTAYMELSSLRSEDTAVYYCELGQSYWGQGTLVTVSS

SEQ ID NO. 65: VH humanised construct H102
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQGLEWIGNINPSNGGTNYNEKFKSKATMTR
DTSTSTAYMELSSLRSEDTAVYYCELGQSYWGQGTLVTVSS

SEQ ID NO. 66 2A10 VH humanised construct H98
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQGLEWMGN INPSNGGTNYNEKFKSRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCELMQGYWGQGTLVTVSS

SEQ ID NO. 67
DIVMTQSPLSLPVTLGQPASISCRSSKSLLYKDGKTYLNWFRQRPGQSPQLLIYLMSTRASGVPDRFSGGGS
GTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTKLEIK

SEQ ID NO. 68
DIVMTQSPLSLPVTLGQPASISCRSSKSLLYKDGKTYLNWFQQRPGQSPRLLIYLMSTRASGVPDRFSGGGS
GTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTKLEIK

SEQ ID NO. 69
DIVMTQSPLSLPVTLGQPASISCRSSKSLLYKDGKTYLNWFRQRPGQSPRLLIYLMSTRASGVPDRFSGGGS
GTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTKLEIK

SEQ ID NO. 70
DIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKTYLNWFRQRPGQSPQLLIYLMSTRASGVPDRFSGGGS
GTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTKLEIK

SEQ ID NO. 71
DIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKTYLNWFLQRPGQSPRLLIYLMSTRASGVPDRFSGGGS
GTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTKLEIK

SEQ ID NO. 72
DIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKTYLNWFRQRPGQSPRLLIYLMSTRASGVPDRFSGGGS
GTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTKLEIK

SEQ ID NO. 73
TPSPVLPDIVMEAPLN

SEQ ID NO. 74
VLPDIVMEAPLNSAVP

SEQ ID NO.75
RQGY
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RY! ADKHNVL GGCPKERAEI SMLEGAVL DI RYGVSRI AYSKDFETLKVDFL SKL
MBI RVFEDRL CHKTYLN
WEDHVTERBFM. YDAL DVWL YNDPMCL DAFPKLVCFKKRI EAl PQ BIKIVEKSSK69737
| AWPL QGWQATFGGGDHP
PKSDL EVL FQGPL GSMQESL YPVAQL CPSFEESEATPSPVL PDI VMEAPLNSAV
PSAVASAVQPSLSPLEAS 55
SEYNMESVKHEPENPPPYEEAM\VSLKKVSG KEEI KEPESI KAAVQETEAPYI S
IOACDL| KETKLSAEPTPD
FSNYSEMAKVEQPL PDHSEI VEDSSPDSEPVDL FSDDSI PDVPQKQDEAVI LVK
FEFSFESM EHENKL  ERPHRD SEQ I D NO. 92 60
| LGYWKI KGLVQPTRLLLEYLEEKYEEHL YERDEGDKWRNKKFEL GLEFPN
deBY) REDMKLTQSMAI |
¥, ADKHNML GGCPKERAEI SMLEGAVLDI RYGVSRI AYSKDFETLKVDFL SKL
PEMLKMFEDRL CHKTYLN
SEDHWT MPDREVL Y DAL DVWL YMDPMCL DAFPKL VCFKKRI EAl PQ DKYLKSSKY
GSAVPL QONQATFGGGDHP
PKSDL EVLFQGPL GSKVDL VQT SEVMQESL YPAAQL CPSFEESEATPSPVLPD
2@9E%PEN§NVPSAGASAV
PSSSPLEASSVNYESI | HEPENPPPYEEAMBVSLKKVSG KEEI KEPESI NAA
MOETFAPYI.SI ACDLI KE - 69 VB61773 WD 2007/ 068750
] EP2006/ 069737 5
TKL SAEPTPDFSDYSEMAKVEQPVPDHSEL VEDSSPDSEPVDL FSDDSI PDVPQ
SKQDEAWMAKENLPETSF  ESM EHENKEKL SALPPEGGSSGRI VTD SEQ
dobr NO. 93
VBPI LGYWKI KGLVQPTRLLLEYLEEKYEEHL YERDEGDKWRNKKFEL GLEFPN
SERYAA BRRAKLTQSMAI I 10
RYf ADKHNML GGCPKERAEI SMLEGAVL DI RYGVSRI AYSKDFETLKVDFL SKL
p HE L CHKTYLN
ML YDAL DVWL YMDPMCL DAFPKLVCFKKRI EAl PQ DKYLKSSKY
I AWPL QGWQATFGGGDHP
RKSHL B FQGPL GSVQDSL CPVAQL CPSFEESEATPSPVLPDI VIVEAPLNSAV
YRSAGASAUGRSSSPLEAS
SVNFESVKHEPENPPPYEEAMNVSRKKVSG KEEI KEPESI NAAVQETEAPYI S
SEACHL NRESFKLSAEPTPD  FS
"SFSEMAKVEQPL PDHSEL VEDSSPDSEPVDL FSDDSI PDVPQKQDEAVI LVKET
SLéETSF SM EHENKL 15 ERPHRD SEQ I D NO. 94

S)

| KGLVQPTRLLLEYLEEKYEEHL YERDEGDKVWRNKKFEL GLEFPN
| DGDVKLTQSMAI |
21 ADKHINWL GGCPKERAEI SMLEGAVLDI RYGVSRI AYSKDFETLKVDFLSKL
GREWLKMFEDRLCHKTYLN 20
GDHVTHPDFM. YDAL DVVL YNDPMCL DAFPKLVCFKKRI EAl PQl DKYLKSSKY
SEAVIPL @BWRAT FGGGDHP
GBRSDLEVL FQGPL GSI QESL YPTAQLCPSFEEAEATPSPVLPDI VVEAPLNSLL
PSAGASVVOPSVSPLEAP
Z%ﬁggtﬁél | EPENPPPYEEAMNVAL KALGTKEG KEPESFNAAVQETEAPYI S
| | KETKLSTEPSPD
ESNYSEb AKTEKSVPEHAEL VEDSSPESEPVDL FSDDSI PEVPQTQEEAVM. VK

Ms S WSEGYAQHMIREERE Y1 ROy ESE(Y HRDE ARWR b HPE LEMF N GRQ T DEDVKLTQSMAT I
RNOLSENMIFI GO KR ABOSMIEOAVLD IRYGVSRIAY SKDFETLKVDFLSKLPEMLKMFEDRLCHKTY LN
GDHVTHPDFMLYDALDVVLYMDPMCLDAFPKLVCFKKRIEAIPQIDKYLKSSKY I AWPLQGWOATFGGGDHP
PKSDLEVLFQGPLGSMQESLYPVAQLCPSFEESEATPSPVLPDIVMEAPLNSAVPSAVASAVQPSLSPLEAS
SVNYESVKHEPENPPPYEEAMNVSLKKVSGIKEEIKEPESTKAAVQETEAPYISIACDLIKETKLSAEPTPD
FSNYSEMAKVEQPLPDHSEIVEDSSPDSEPVDLFSDDSIPDVPQKQDEAVILVKENLTETSFESMIEHENKL
ERPHRD

SEQ ID NO. 92

MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYIDGDVKLTQSMATII
RYTADKHNMLGGCPKERAEISMLEGAVLDIRYGVSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLN
GDHVTHPDFMLYDALDVVLYMDPMCLDAFPKLVCFKKRIEAIPQIDKYLKSSKY IAWPLQGWQATFGGGDHP
PKSDLEVLFQGPLGSKMDLVQTSEVMQESLYPAAQLCPSFEESEATPSPVLPDIVMEAPLNSAVPSAGASAV
QPSSSPLEASSVNYESITHEPENPPPYEEAMSVSLKKVSGIKEEIKEPESINAAVQETEAPYISIACDLIKE

-69 -



10

15

20

25

30

VB61773 WD 2007/ 068750 PCT/ EP2006/ 069737 5 CLAI M5

VB617&3heavy chain variable region conprising a third
WEDR70687150 sting essentially of the am no aci dPCEEPINEB69737

GQGY wherein the CDR contains at |east one

substitution within the GQGY core sequence, the

substitutions being 10 selected fromthe foll ow ng

TELFSPT PRSP HPRMAKVEAPVEDHITE VED SSAD$RPE DR IDDE I RRYSPKGDFAVNIE/ KENLPETSF

EPRBREEERKLBHLIRECFSSORGY° M the Q in the second position

IS re Iaced by D, I, Ao L, V or S5 the Gin the third
é@fﬁm JT%EL&@%EEMEMMY&DE Bl A b A drosuna:
ML G@H RBEP%E A\&rﬂ)lk 'VrSE LP L LCHKTYLN
H‘BDM@foﬁ Ve LB brd Pk A&Fb 1 #8gky £.&¢WdbarrecapuP

pkbﬁrgem@pacéﬁgnechtgAAeL@ptsbeﬁsmutsmPﬁﬂmhhm@Q@speegmgesmms
storpsiv el b o pep YaEANNVER k10isk on e gE KEORN AS/0 ETERRBY s { ASBCr *HIKL.SAEPTPD
FBIEY SES) K VEQQWPD HE SE@DS EPINEPVIB)F SDMIEYV F SECEAD LNKE U B ET S KEEBGYEHENKL
ERBERO | D NO. 77), G GY (SEQ ID NO. 78), GSGY (SEQ ID

. GONY (SEQ | D NO. 80), GQYY(SEQIDNO81)

&1 D NO 62 LY SE 1D No 82) ¥ TQSMAH
%L ﬁs A“ *}, . S CHKTYLN
Neb S8 kv, fA ATFGGGDHP

SGARHE SR
Pkgﬁﬂ%QiFQGP553@6@§i¥3T ﬁ%XEATﬁgPVﬁPﬁﬁﬁﬁﬁﬂPﬂﬁéﬂtﬁbﬁﬁﬁé E@sprEAP
PPEHIDO NKIAD ECH by HEAIVALIQIL BT KEG2 K MR IFRAAV Ol Tien PeDR AdB 1L 1 RES KL.S TEPSPD
F MY 1 K FEBRREHAALVEAS BERPEY VI FE DS NPV PARERA UMRYKEHLTABSETVAQHKEERL
claimed in any one of clains 1 to 3, 25 wherein the
SReaPyNetai n vari abl e region conprises the sequence
D§VWHH as CDR HL (SEQ ID NO. 1) and N NPSNGGTNYNEKFKS

gqa)@% (SEQID NO 2). 5. A heavy chain variable

son"as clained in any one of clains 1 to 4 wherein

e heavy chain variable region is a humani sed

sequence 30 6. A heavy chain variable region as
claimed in claim5 wherein the acceptor heavy chain
vari abl e regi on sequence has at |east 40%identity in
the framework regions to the 2A10 donor anti body
heavy chain variabl e regi on sequence given in SEQID
NO. 7. 7. A heavy chain variable region as clained in
claim6 wherein the heavy 35 chain variable region
has an am no acid sequence of SEQ ID NO 66 (H98
variable region) or SEQ ID NO. 61 (H99 variable
region), further conprising a nunber of substitutions
at one or nore of nunerical positions 38, 40, 67, 68,
70, -71 VvB61773 WD 2007/068750 PCT/ EP2006/ 069737
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5 72, 74, and 79; wherein each substituted arnino acid
ViB84{7due is replaced with the amino acid residue at

wo bm7eeprsval ent position in SEQ ID NO 7. 8. A PEBEDR2006/069737
chain variable region as clained in any one of clains
1 to 7, having the ami no acid sequence given in SEQ
I D NO 47 (H26), SEQ ID NO 48 (H27), SEQ ID NO 49
(H28), SEQ ID NO 63 (H100), SEQ ID NO 54 (H101), 10
SEQ ID NO. 65 (H102). 9. AQGLAdMSated anti body, or
frag nt thereof abl e ‘of Dbindin NOGO- A
con”p%eg‘??t %%M@?a@EéWOOzSPPHmS@Q &“Eﬁheg’? EPRFISHNY i n

RN d?fthe ehﬁh@"é arbe.dﬁeéeb Hér%wpt?@ ®D drﬁ&hg at least

regi on. : ''solated antib ragnent er eo
one subatrtmomvntmrh tHenGR@EYepre seqt@ncﬂaSttterth‘strtutmtsmmg

e e
r%&é@bm 130 oHASHHESQ (Pl sELoldpddition ﬁE@PIa@eB@yllﬂ)l ALV
An i sol at ed antlbody con‘prrsr\p& the follow n

OlﬁéSGWG gnio the dinird pesition issreglaseddy W2 )ELY, IS16For saltqitlelnthe
H28FL L13FL 20 (SEQ ID NO. 55

f&?&%élelbo%q?pﬁ%c'e%é@ L16FL (SEQ ID NO. 55 + SEQ I D

2NO. 13) heév%/ ch%rrli’béfé’ﬁlé $@$lbﬁ &s clgifmesihtolim twn&elﬁltﬁ&eaﬁ a

anti - i body_or ragnent thereof conprising t

srreée/ty‘uMﬁutrpm@rthsk@@%wwcertglwﬁé@ ong of e talewing CDR H3:
F&bé‘{”(%lzb . n 5 |E)%\F‘(S§E6§@ q&% gf%g}? E& Lti‘ﬁba% GDGY

Ial rre
SEQI@N@JYT)CQIGW ﬁE@ﬂiDNﬂ)é’&)il(BSGM SIEQd:DING)é’iQ GANY (SEQ

I%@%@ﬁ@@@{s% 0 st ééﬁgﬁﬁ%t heéﬁt‘t b&ﬁegD

8&2)&96?@* EHA E\Rﬁ 8%2 d@b@iwgéep;w?h@ 8%) WaBY(dkqQ D

reparation o " treathent or
N:(D(Sﬁmﬁ,ﬁGY:ﬁSEQ K NOKk&7 o el G YOS 1D NG . @BhdE Y &Y (SEQ ID NO.89),

i ' s or for the treatnment of a patient
@QWSE%&%S&F%% a mechanical trauma to the central
0r pey h@é\@/r(%tanﬁ‘%l\fé’dté réyéh%@clétﬂwedﬁn@érﬁpﬁvrfh@rerhhﬁe CDR H3
treat ment "or prophylaxis of stroke or ot

IStMQGY@le,@SY di sease/ di sor der or for the treat ment of

42 at,i ent fer ng. from tra t

Lt Pl et pfithie o0 TS LFRAR oo Wiaifhs Mo,
wWHEBIhithé 'h@a(/? €ha rﬁt\maafe regicNE&h ptls@ﬁtmerneaheabe SYWMHas
t herapeutica fective anmount of an anti NOGO

QECPRI"HOG%E@I’IDfN gﬂﬁemd NP SBIG G ENYNE TS g CHW R SRR ID

nme 1 to 8 or the antibodies or fragnents thereof
'I ainmed inclains 9 to 11. -72 VB61773 WD

52007%%#5?&9@%@6&@3@5@ inAmyaote dfaslyiney 1 to 4
fragnment thereof that is capable of binding to a
M@g@lﬁﬁh%heam ﬁ%‘nl\\@@@bﬁrr@ﬂé?%'st?o'h‘ém@t"ﬁﬁa S§AUERES-

6ROl yﬁetﬁ’éé\gﬁct%‘?rﬂ Y&Mase Pdgi oN%@@%(NE}?iphgtérﬁwh@ré\tpth@cheptor

characteris at t e anti
heavy chain variable reglon sequence has at least 40% identity in the framework

regions to the 2A10 donor antibody heavy chain variable region sequence given
in SEQ ID NO.7.

7. A heavy chain variable region as claimed in claim 6 wherein the heavy
chain variable region has an amino acid sequence of SEQ ID NO. 66 (H98
variable region) or SEQ ID NO. 61 (H99 variable region), further comprising a

number of substitutions at one or more of numerical positions 38, 40, 67, 68, 70,
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frag,rrent thereof is not an antibody conprising a
VBA1178bl e heavy domain having CDR H3 consisting of the
w@eaonoesast d resi dues GQGY or anal ogues t her eof PADEP2006/069737
havi ng one ami no acid substitution therein. 16. A
pol ynucl etoti de that encodes the pol ypeptides having
the sequence set forth in SEQ ID NOs. 47, 48, 49, 53,
72474 rarkb79;Wwherain eath dushfituted aiming @eitt resiteeds freplabed with the

i f d
aEING AL ue, Are PROVHETEPReR ToP e T MR Poody. or
815 frc\wtchtah%m@c{me Féb@#%%lé\‘@@@uﬁ%ﬁ Qin% cbf%lélﬁﬁ;upﬁﬂ?

In the présence of peptide having t | ow n
heeingdhe emnn@lmdl\@qaleme gienl D KR IB(NO 4ﬁ?r(¢1'1265) $bQ ID NO.48

(45e) SEQIO N FRHBREEERI0 3, bR IRy ST SEA TG 54 o,

SHEI®MO.i65 pptomn anti body corrprl sing a heavy chain

vari abl e domai n havi consi sting of the
9ani n&ndselatedezntinggy, @fagraenlztbeml cRpAble @%@nétﬂg to human
I\I@G{b% c8ﬂ1%rr§IHd"é’ h@gvﬁjcr‘?ﬁp %IHEUIte' rgalo'hhaesr (%f?ned |'n7g’ny one of
claims 1 to 8 and a light chain variable region.
10.  Anisolated antibody or fragment thereof as claimed in claim 7 comprising
the following heavy and light chain variable region pairs: H27L16 (SEQ ID NO.48
+ SEQ ID NO.14), H28L13 (SEQ ID NO.49 + SEQ ID NO.13), H28L16 (SEQ ID
NO.49 + SEQ ID NO.14).
11.  An isolated antibody comprising the following heavy and light chain
sequences H27FL L16FL (SEQ ID NO. 54 + SEQ ID NO.18), H28FL L13FL
(SEQ ID NO. 55 + SEQ ID NO.17), H28FL L16FL (SEQ ID NO. 55 + SEQ ID
NO.18).
12. A pharmaceutical composition comprising an anti-NOGO antibody or
fragment thereof comprising the heavy chain variable regions claimed in any one
of claims 1 to 8 or the antibodies or fragments thereof as claimed in claims 9 to
11, together with a pharmaceutically acceptable diluent or carrier.
13.  Use of an anti-NOGO antibody or fragment thereof as claimed in any one
of claims 1 to 8 or the antibodies or fragments thereof as claimed in claims 9 to
11, in the preparation of a medicament for treatment or prophylaxis of stroke and
other neurological diseases/disorders or for the treatment of a patient suffering
from a mechanical trauma to the central or peripheral nervous system.
14. A method for the treatment or prophylaxis of stroke or other neurological
disease/disorder or for the treatment of a patient suffering from a mechanical
trauma to the central or peripheral nervous system, in a human comprising the
step of parenteral administration of a therapeutically effective amount of an anti-
NOGO antibody or fragment thereof as claimed in any one of claims 1 to 8 or the

antibodies or fragments thereof as claimed in claims 9 to 11.
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15.  An antibody or fragment thereof that is capable of binding to a region of
human NOGO protein consisting of the polypeptide sequence of
VLPDIVMEAPLN (SEQ ID NO. 60), characterised in that the antibody, or
fragment thereof is not an antibody comprising a variable heavy domain having
CDR H3 consisting of the amino acid residues GQGY or analogues thereof
having one amino acid substitution therein.

16. A polynucletotide that encodes the polypeptides having the sequence set
forth in SEQ ID NOs. 47, 48, 49, 53, 54 or 55.

17.  An antibody, or fragment thereof, that is capable of binding to human
NOGO protein in an ELISA assay, wherein the binding of the antibody, or
fragment thereof, to human NOGO protein is reduced in the presence of a
peptide having the following sequence VLPDIVMEAPLN (SEQ ID NO. 60), and is
not reduced in the presence of an irrelevant peptide, characterised in that the
antibody or fragment thereof is not an antibody comprising a heavy chain variable
domain having a CDR H3 consisting of the amino acid residues GQGY or

analogues thereof having one amino acid substitution therein.
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