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

' gl obulins, particularly antibodies t '
w@go ( gnd neutral i se the acti vi ty thereof, 98}1395&91059737

pol ynucl eoti des encoding 10 such antlbodles
pharmaceutical fornulations containing said antlbodies

and to the use of such,gai ! Eggloggl g t he treat nment
and/ or prophyl axis of i seases. O her
aspects, objects and advantages of the present

F‘i nyention wil| becone apparent fromthe description

ound of the Invention Stroke is a

vr | 1€ BHREr8 in SFA6A ERfesCle il dglobite. BRI patipocies

thaf bistrtoOGand tnlwtratlsém@actmt?&ﬁelm,%blﬁﬁud?édtiddy émcoding
\% be adm nistered with 3 hours of onset
LF%WB ORlipsa p@aﬁwas@ﬁtiq%fﬁfmté@mnq@nta@msa:d antibpdies and to

B SR SO 62 LEB e SO YBARR P pourplogica
diseasesprOthee aspolts, bbjeetspamdladvantag by of teopMRent invention will
targeting gl utamate rec tors and their down stream

begogigappargnh Homtiesd jon Helw.i nvol ved in acute cell
death. However to date t hese strategi es have proved
unsuccessful in clinical trials and are often

Bmkgcoatldtbf\hhbﬂndeﬁﬁo imting side effects (HI1Il &
igu:g The Lancet, 25 352: (suppl 111) 10-14
(199819 e'$

ReaYcauseaf death and disabilily imtigsyVestern World.

THRREIR 3BPic i RIS G0 Rl AR grneh e
plagminagen{kPA) twhm:h; has ¢ bbiddntipistdred wittia Brivgurs iof onset
revent or aneliorate neuronal cell loss in response

foliyving & srmputes tompgeaphy (6rld 8638 to exclydedipasaorr B%ﬁ evodlate
m&st tﬁé‘lra?»%hhf? %Igbhﬁs @gét?lé’ﬂ gq«i’%fdg%éifre%i bﬁgfr)ig 5&{té3ét@éfel(l e.

preven ol e

nehmotéEmbhp\Mawe nrbdomhmt[ydﬁv@lvé@ kageﬂnggludegfa@@ rétfeptors and
recovery is gbserved in

nt an ous functjonal
‘h%_ga?\yﬁt reagy, 5@@65 linggpathways heown 49 berrolved in arvle rfell death.
e 384l oS0 Tl ALY BRI B L rias anc
are bitenrassociated with dosediefiting sild effedts (ldill\& Risichinski Th@ Lancet,

35gmdsep T 40 BORE Rhirarere thgemisis har dor e appoaches

SRS R By ostin f bood

flomCNeBPRE 06 dti6a 18 the 5bl|t;omfveetr¢anwntno Qreventorgmélioratyd

advant ages aqver current pote neur oprotegtive
nelifna] GaY 0SS InremRRRRE oINSy %%ﬁ@@ﬁe.@o . aFbigmag be
achisvb DyRBRRAMGRNE neli¥éhs directly or indirectly by preventing glial
(including cligodendrocyte) cell loss.

Following the onset 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 foliowing 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 abile to offer both acute neuroprotection and enhance functional
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di agnostic features of pathology. These are anyl oid
wp,_lﬂques and neurofibrillary tangles conposed of

wqg&aﬁ%g(?d bet a- anyl oi d peptide (Ap40 and A( 34R)T/BPZHO6/069737

yperphosphoryl ated tau respectlvel y (Dawbarn &
Al'l en 2001 Neurobi ol ogy of Alzheinmer's D sease OUP).
A conprehensive study has shown a strong link in

t ts bet bet | ati
ra%Sgé&”m% paevie o RGNt areBioasd SvRifreng Pafftis) 2o
2 1571- 1577 Thi
??gr%‘ggﬁ‘{ezﬁ?ﬁ%’ Sﬁetl gagﬁd 15 epi de?n ol olglsciallS st udi es

t hat ABMegREFs tilsetaserB) isitldnactesised ythegnasenesehiwa n
genes _can predi spose to .ﬁ%erl onset

dmnastl@fa@ttanees@ faathnioay ( Habse g ovigld pistes had peoribrilary

B3 SnphBEd BB B Bl PRy it anc

hiYerp hw@pﬁénztat@& tawp FespRativsly qeaw@am BcAlbert aeo‘amauroblology of
gamma- secrétase i s necessary for 20 the formation of
Alzheimeany Diseasec@tPde. The nol ecul ar identity of

| ggéﬁfﬁ%ﬁ%;@@%@s uétggy ﬂﬁgasrh%n ﬁ/bsl?rbggslﬁlk@%%@?%?ﬁ?é’en beta-

aﬁ@% 5445{2@&7%0; gﬁ)%@g_?ﬁﬁ/eaiecllf:iel(uas&w(dle@sl) JABMA, Starch 22/29,
e nat e_o0 cret

20@&&’\4@-2836 l‘itbu?-c@E'GE %5%1532La?—@'5a%d°9§5'§%%|v Oqenetlc and

S' S%}@lqaé Sty @% éﬁ%}l %@f &R SHthe FRINBLISHS Wﬂ\?ﬁbhﬂq)resemim

ng protelrns: pr eseni lins,

di8FosE €@ sddrl oﬁsetvmwadhlch rrimnlmes alsooenhance the
ggaf\ °§SE§?| |ﬁ% 2003 15(9):829-41) &] eSSI ng of

MRS mam& antAR#dSpeptide, lirglyding t'a@ Eafo n a nunber

26t r Soreaddstingips ] kBls Mt NSIREEIRE! pRstein (APP) by

hﬁﬁ %aéif Ftﬁéﬁ%eé Heélbﬁﬁl%dqsétésam gh rrbﬁaﬁ&f:t&iam echégessary for

e re Ive [evel expression of
tmtEEMaMpz)f tmtmylmdrpeptngﬁdThg maolgeylar %ltyagfdbeta-secretase

ab1B6 aspelyrickease AapBats | hagen cifithed (AHssah dl
nh@?gﬁr ﬂ%@@%am@%@em (200 F;hVaésarobtrm sd:-ancamgeg)ooct 22; 286

P not'if in the APP cytopl asnic domain
(B440)E35-741 p Thecyatuse of gamma:sednstass 'Rmai)s He) sSurde &f some

%%&l s négie ef:pﬁ%lsﬁﬁgf 3l ﬁ%%&ég@gﬁ[ar%@l n tﬁl%z)consustmg of at

lé&? tRd $oligwiaRg %frotbh% ks rilirise iphd nPen@tantd nisastrin (revuewed in

ficient to reduce anyloid roductl on in transfected
Medina & Rotti Eel Signalting 200§/AR( )7&%9—6\@ 2007/ 068750

PCT/ 2006/ 069, 7 number of

50267115 @M&E‘ﬁ?@&“‘é iid s ?ytgé%c?é% Wihin a

c.kéﬂ t?ii&é ﬁ?&ﬂﬁcﬁﬁ in@Qrdiis, Bﬂé@dérﬁr&dﬁbspaﬁmcw@s ahdmcmglla While
ol d secretion from transf ect 'El |'s, !Gr bov iﬁ me relative

the Qoo tateobAP@wemcgwnes@}h%Bﬁ s &g Intlegigd by

I&%’B{ft x@ﬁgss\aéﬁgf RPP, fB‘Né@?fAsBﬁ“H#e%%nﬂlﬁV‘?aﬁBOZVnAbIH‘ﬁtPen2 and

nicastrin,

Furthermore, additional factors regulating 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 ceils (Maltese et al
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ceI | ul ar chol esterol levels (a well known risk factor
r"ﬁD) reduced beta-anyloid 10 formation. This

%@g&g 7$@s dependent on altered endocytoSi S aSpCT/EP2006/069737
7%t ed by the use of the dom nant negative

dynam n nutants (K44A) and overexpression of the Rab5
GlPase activating protei n RN-Tre (Ehehalt et al 2003

J Cell Biol 160 (1) 113-123 Chol esterol, rigch .
200'c4 GirGners 276 (22 20287 S0ATS Ganvarsel: slavalian of eadocytosis

biéﬁ%@%&;ﬁ%?%}g %g@ﬁ%%’uﬁ'c‘?&rﬁ%%ﬁéme% l@i@ ec‘?’é‘tﬁilfréﬁij

secretase co

trbﬁﬁéo@ﬂ%ﬂst(sfbéﬁa%t anzoe3 U@oldtehumtzwaw(a@)mszm 31268)
I body cross-1inking of APP and BA

1to
Cc h oI gonsistant .wutfhthegefr adings fugher stugies t%own that reduction of

%ﬁlﬁﬁr q%esggéjoi T%Pe(?%%yv%ﬂ &15@@;@4% fra]\@foofr?gﬁﬁg ‘?]1%% beta-amyloid

foAatibn. msqihangeewaé déeperaient oar rired ehdobylpsxs ademonstrated
rafts, is simlarly able to el evate APP@B 28 and
by theau fmajd@nmmesﬁtwq dypapingnutants §h4

oSBT e ST SHRN Tt ot

or oth
2083 L TENBid ﬂaoqvpmm.q;zsyil sease, are currently unknown.

EZEEEBL%%” el wé&d&é&i’nﬁéé?a%&céf%éﬁ% Sl gpluer site o
o8I pibdelBpihep, BALE Pl RokibBhehted B Yarfina.

or str neurotrop

sé@étéﬁescdrﬁﬁléxtrﬁawmmmmh o transueally reside avithigunafts:
degree of axonal routi na@ t hese not

Aot CrasSnsa RPN ACE] towear s 6hateSterplich rfts was able
A0Sy NG00 (PR S BT CelBioP0 (1) 115

1Q§g_ﬁxﬂ?é§§ioﬁ\|@f G%@ho&ﬂ BAUEA, wiSth Bedusivelydargeted to lipid
otta, et al. 2000, Neur osci . 20: 51132 iﬂia duction
rafts, ish eimitarly able s ﬁmva@ABﬁ ¢lagvageand betasaqy, roduc
V\,h h
(Qggéf ?rla&p ?@0%1 ﬁﬁ%efooﬁﬂ@{)e ceef5t1 7 h, | gnhlaf}cerrent of

fu nth@ﬂﬁbclﬁ@tﬁQNﬁfund&Wegefdncwnai rgcwmlry aftena shrnde or other
stroke may therefore bethrou&r@ﬁf ni snNs her tﬁ £
nexmeamaging @ventosdisaase. arg FUrety 4 "l?rwrbf TG 88§

R G e BB s .
HyveV@it Saittiou 9gni inavivd-studasst hdverstimwn tHatd@atdeat of swgal cord injury

ansirone wismguroraphadatpis axsits o rahses httiohdl cbvery and a

T RISHI it W b s tamentratioro
dé Esggglasgﬁ?mq]anu @ﬁgémg ﬁmlca::;ﬁnal Eecovery (‘%dgkemant Rbalc898, Exp.
Nesirel g 1 (Pldh Kawaialp i | Szl et fiiad S O5R:

Sy TRD704, KBRS boal 2000 NoDrosbpeib S, Parnaimare
axoabksprouting e¢quirassa mabﬁ Belur@lnybbﬁls@ﬂé%SUCh as stroke which is
associated with extensive cell death, enhancement of functional recovery 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: 377-381, Horner & Gage,

2000, Nature 407 963-970).
-3-




5

10

15

20

25

30

35

10 (MAG and NOGO have been cloned and identified as
v%l_ﬁpltll ve inhibitors of neurite outgrowh (Sato S. at

Bi ochem Bi ophys. Res. Comm 163, 147 3crléB006/069737
WQAR P?sgg%er L et al (1994) Neuron 13, 805-811;

Mukhopadhyay G at al (1994) Neuron 13, 757-767,
Tori goe K and Lundborg G (1997) Exp. Neurology 150,

oo Samalimited Sbyie sbiheesTt PRV EYHE i CRSDIG) R plowing

A03
i 308 By o 1 e v
h%%%eﬁ‘ﬁ@ﬂmg%ﬁﬁﬂsﬁm?wmpu@w&a B(b}Srmy;hn is

0 uman NOGG have been identifie Wil
thaughidosintaipdahibiiery m@@ﬁs&%%&@g’#%éa@ 1@18(%%]8% J

B lj t
RBREs. FABPRIER RS FUB U, haissanieteng i
(MAGE AL N%i@ Eédjebéénisélormdobmd sieotlﬁetg gs {ﬂuﬁaié/ezlamms of
|1 C al SO es 0

nelirbe oHlaroWih ($aib, S el hRSBOBHE R BIGRIYE, REs. Galtny 83,1473-

14 RSP bEA) (104 NERGEPRS, 82511 MuRhopadr ) o @
(1@84 chﬂ)‘(Sp‘?@Tu?Gé Tﬁoﬂ@oe Kear(tjcbbwmdbo géglﬁi;gﬁ'b) Exp. Neurology
i or at e neurona an O, r
15024 2eersahadeesal s oamy Neuran T8I R FHOSHaZRR,
WERERbe: Elfia RUGRETOq)bre 463 0086 1 ICheR WS ot al (2000)
Nmréwegﬂaﬁm GlaadRredT &bl {ﬂﬂﬂ()e)ﬁatmebﬁ%%. %ﬁﬂi‘i )
t t hat t ot
RaB82564 140 aue 2poadoaRT - BAaRRY (el h protein
subéta{%nf?rﬁg SmAtNDI O halte B bR VOB Ahaving 1192
aﬁﬂﬁﬁl\le aéid {égngaggr(eghﬁank@acesmor& FlogAdZSt&&%)b 0@869 Bogsplice
uron chne
vauanjwdﬁldmamgeglﬁges gﬁ@ggb,q}%ﬂ a the p\gfaqw@grga ﬁﬁ%}' gomaln

(P Feckiaid o, AR (34 anll EsndterpREghahand oo

whithi ald§(E2Ks residuee mﬁttggmmfmd allﬁehe(SCSmallen aﬁerr(akl@!e@}mno
Nat ure 403 434-439 Adm ni str a
terminghsiomajn (Goniankagoprpion 1. A2 1385, (Prinihd 8Pal (2000) supra).

(R clififogor B GRES Anidiefy pGAR s REBOsRsy provide a
thgsfa{bgﬁtiiﬂ@%?gg gcr?ﬂ&?éhgﬂet?aietﬁ?%manﬁagn ﬁgﬂ rpg.;:gof neuronal repair
3B SIoWEEreNGRGGNUALY SsieUish oS- OR TAUTaN ol aLEch as
t@%ag%gr%d pIth Ifé V@aﬁéﬂe@%%hﬂ%G@%@ﬁﬁ%% indde small

oses a rine ant 11 C7 which
n’iﬁlé\ﬁlﬂesmdtﬂidbslahdfmtmduﬁs human NOGO wi th high

o Pt baan et PR 2 G ihe BioPaRInPATtiSod), 18-1, that was
raised against NI-220/250, a myelin protein which is a potent inhibitor of neurite
growth (and subsequently shown to be fragment of NOGO-A), promotes axonai
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 -
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anti bodi es, including a murine nonoclonal antibody
V% f¥3 and general Iy discloses humani sed variants
for exanple H LI 1 (the sequences f 006/069737
%Z[ﬁ%"fﬂll are provided in SEQ I D NGs. 33 andqrglltff']lez !
respectively (VH or VL sequences only)). The
ant i bodi es di scl osed bind to human NOGO-A with high 15

o o BN 5031 b PRI, 30 PR lpgcence

20%daAusars)conp! errent arity determning region (CDR)
sequences ‘(as determi ned using the Kabat methodol o

( KabMormclaral aptibedies wiieh bindtesNOG @ rase diessribed in

o DR A o2 el Fene, W dasdbdd dRrosss %“ﬂbhg%bodv

ETRRI b o St ST ity

CDRs Pamn :uamwmomks&&mmmae ¢ Sigh affinigpragnocional

apippUss, ng ?ﬁ) 'yle}?'l%"??@b?&? VEFE@@W%@%G@%‘&
dﬁ%lo%\é‘é’ﬂﬂrﬁ%ﬁg%& Dgh&t@thé\?edw RESHEER MAKTH S8 UdAces for the

3&25 W0051061544 furt her
Hm 3md bééare @nwldgdm'sSE& D NORrR3 andiBé sesprativebolid ps¥L

Sﬁgg%n%eaq,@n yl)5 6% é@ém eﬁﬁzﬁ‘g cgglg%;{@rhun‘%‘é‘r?k@cﬂ%s A Wi {hehlgh
neuké(E?ﬁQQ\%Wﬁ?o%nﬁﬁbu?@ghd)cm QeaftePRlimanided vHHYMS thereof)

ralizing ability as the donor "anti body from which
areuepaxmtmaﬁe#bwm follewing ecomplementagiysigteimiging tgion (CDR)

ffi NQGO bodi
sBauphias @ tpnTeriing e BabatheltBRRIGH fa 84t gp001)
"S@Bﬂé’ﬂ@éé of ﬁraﬁ.ﬁ@sphhrﬁahbwgmimérewnFmrpaait.on us Depanment

ant'i bodies that bind and i fhibit the activit
oh himfth 1% (e Cal¥]§3=") &wms NiHl mbhcaiwgblnéﬂas%%% wikdndst theé%"ght
neuroLo di.seases/ di sorders including, but
quﬁﬁ ?%”&O{Elﬁ?%'oaﬁseases such as stroke
(| schem c or haenorrhagic), traumatic brain injury and
spinal cord in Q% as well as chronic diseases

Tablﬂ mdAn@paxlEyz ghtifmIBE@%$ front o-tenporal
LR it S
RSSKSLLYKDGKTYLN (SEQ ID NO:4)
L2 LMSTRAS (SEQ ID NO:5)
L3 QQLVEYPLT (SEQ ID NO:6)

Table 2: Antibody 2A 10 heavy chain CDRs

CDR Sequence

H1 SYWMH (SEQ ID NO:1)

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

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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di sease (QID), Schizophrenia, anyotrophic |ateral
03| s (ALS), multiple sclerosis, Huntington's

mul tiple sclerosis and i ncl usi on body
PCT/EP2006/069737
3%%?'@ Consequently the anti-NOGO nonocl ona

anti bodies, and the |ike, of the present invention
may be useful in the treatnent of these

di / di sord bodi th treat
AGSA BN SREF R B0 ok ASUHEI AT ALY 35 31 ABPPEBRGAY from

v@h g@déwﬁ]tl on and described in detail below

rmary he I nvention The invention provides
SIOeCIDespitbetamartbmvidwglhigibdafanrtyegnter;OGé)tdnﬁﬁodles it remains a

ant i bod| es or frag nts re?f C the sai, d
highly. deskableaaal & & g eion aliekRiVarkr RTPYE.
t@%‘pﬁuﬁ@éllﬁﬁ’%&ufrﬁShSE\obPlaéntﬂido?é@tha‘t"g ) dirﬁﬁbnt‘tﬁé“actmty of

eav arn variabl'e regions, | mer
Hwnmﬂ1NQKHD NOGO-A with high affinity, and thereby

neutralise the activity of hurranrgl}gl) The hera\
chai 7 hg-pioseee Oif pgH@Kieagneration naesligs Manyigusa Oﬁgﬁﬁ' be
&&Js%%ffﬁ%érﬁg ﬁﬁ)‘u%rbdf"nbt‘hwlt@atto %ﬂﬁds@@fmh as stroke

Ions
(rsohemitt oohaémnmnagmgl todnuhatnc beainénjuiyf and spinapterd injurgas well

asiSranicrdisagans ineiiding hehSimets dieate. TOTRTAmPOREdsentias
g@bﬁﬁﬁéﬁp EEQBWbEgMﬁV 'ﬁark%@ﬁ%‘ﬁ@éﬂb engﬁ_“?é_IM-Jakob

teérnative ormat s

MSHqIOJDJeSchizdphteimramMmpmc bitetil (st:ba:nbmsl (Ab$), multiple
2005, . Vol

Solarosis| Slurigob s gikease: MYIDIE KHEE DAY Jaaion hgdy myosits
CoRRpRY e anks @G@eﬁ‘?"w@a{/@@“i%és VORIl the present

IRETtIOR20A¢ beasseddl i the treatrheni ofithese dissakes/distrd @gGAntibodies

core sequence, the substitutigns bein elected fr

foRtherigealEiam ot timaboyea mentionediseasefiisqidprs arepravidad by the
' : M the Qin the

(BgSert Albriton ARPUBSERbindotal bW, M, 11 510 1S

the Gin the third position is replaced by W N, Y, S

L .or F and the Y |n the fourth position is replaced
iment, the third heavy chain

n%htl&gbé)vi& ée%g%ﬁg% Hﬁﬁh'vtaﬁhb%gﬁdhe/'aﬁhd

the f oW n I'D NO 75),
antibQdies dﬂ(ﬁa@henwtﬁa’re(osempmsm tma)saldmmﬂshqaw)cham variable

P08 igchalighi Shalkyyeriglla pbionBabaliowssouion aaiesq ik 6 heavy

J
R o RE e P e S el CCR R iy
aNQ 1BiéfebyGhédifAIs thD aubvidBYf h@ven (NBGO-B. NO. 89) ,
1 ('I%Ee%égfy %Oa'ig%)a'riable regions of the 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 [east

-6-
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I n anot her enbodi nent, the heavy chain variable
\;B%Wg%ns above further contain the other CDRs |isted

?%@ 2, i.e. CDRHL (SEQ ID NO 1) and CDRCERritde/069737
?\IO.Z). The anti bodi es of the present

i nvention, or fragnents thereof, retain the human
NOGG bi ndi ng activity of antibodies that conprise the

ane seiadtioRavRhindnp By lienct; el ueSiuBAs ey
ﬁ%‘&t@ﬂr‘o ine fo“O\Fv SUBStRAIINEEWheré the Gandhe didst (isition is

unman or umani sed eavy chai n variabl e regi ons

repnacedmyr@ N o M;abe@tmmeosecondmu%lwgph@&sgﬁv Pl ALYV
S RO B bird g E0s E8SAked BYSRLNDY, 5| Doo1eid the Y in the
fg{} g, ﬁ'ohh% e@igglt\)/ged in Table 3 (as 30 defi ned

a

Sequence
I\IO 1 Inf@dﬂim Retidheghi @E@amcmj D

R
%%ta'?'noaﬁ?eew@éﬁﬁﬁ@ & 1o pidi e folBRH B RAG (BEU ®
Po%4)IRIGT (HETD NO. 76) TGP (SECRIYNC45) GRGYASEQ 1D
N@gﬂjpelﬁ?r}p (B 5 NG 8 GBRY (SE0JR NDLTS, GRNY ek 1D NO.80)
é&}%’ Ke Q3B flo SHrBRSTsRE Y MOBLN SALYTRER IDNOIB2). GOFY

w@wneww Emm@mmwmewsmrlmumsm GAGY(SEQ
e I on.

et 10 anhot her enbodi ment
IEeNWSZh SLOVISEQIDNOAR 0B UBHSH Q4D NG5} CBATASEQID
§\ﬁ Table 3 within an acceptor antibody franmework
N g greater than 40%identity in the framework

regi O?ﬁancgﬁeﬂéﬁlﬁbﬁfméﬁlamé@@évyoﬁhaln watiebletragionstaBgvediurther

greater than 65% i dentity to the murine
contaieip dibewGDRsHisted 1Y 2biBi% |1ee G HISEE RAPNE7H) and CDR

é%g&%%ﬁg& of Table 3 are all used, in one
heavy chain variable regi on sequence
I's Sequenc?hé‘%%tl?b&'\é's@%éi redERt Ifveifon 56r fradin@nigthieseof, retain

h I HL VH (S ID NO 33) diff
i i (@G RHG Aot Sniibeies thdt @mpie BaSDRHS:
|
GRS, i b of Wieip A 855 ey R RIS ind Bl @periments.
%ﬁg'gpeomd&stths ativifitinahése %ﬁﬁumeﬁtsnﬁ iNfi@ab&dNO. 66

Human or humanised heavy chain variable regions 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:

CDBR Sequence

H1 SYWMH (SEQ ID NO:1)

H2 NINPSNGGTNYNEKFKS (SEQ ID NO:2)
A3 MQGY (SEQ ID NO:45)
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vari abl e region) further conprising a nunber of
3l tutions at one or nore of positions 38, 40, 48,

W@Zumﬁ?s*rsgo 72, 74, and 79; wherein each SUbSt#éﬁhﬁibos/oams'/ \
acid residue is replaced with the am no acid |

reS|due at the equivalent position in SEQID NO 7
(the heavy chain variable region of the donor antibody

and. 41 81R <EeaBF i BlesSHP el Bérg(S pRSUEEES Human or

h%H@ﬁéé&hé&éﬁchﬁn%an@b!e?re gfin &am@ﬁsﬁﬁg ech%f the GDReisted in
In this context the substitutions that

Taib&e delacanatber embodijueniaiidhe present dmvasgionitgere is provided a

npBEAL A S BB BRI R EAETHE KPRESRAH Table 3
wHBH BRCIargdres dypehcBof atifimam hehey aibinovaiabie fdgion. In yet
residues 1n the equivalent position within the 2A10

apother embodioent the)humesisedinayychalevariakia regios carearises the

CRF e e 3 R0 2R bR Blch bbb et PR greater

tsd1£40% i@ eABYURNRE flameWBiRiregdAE, bngleater tﬁaﬁlﬂl%torgﬁr@hterthan
exanple "position 12", it is i ntended that th

69k, Iargeates dhan BBY igestittte the nuring,2A10 donar Bﬂtlbq?@( heavy

nd 35 counts from position
C@ﬁg%ﬂ%%l%gﬁl 'ﬁ%gbtolﬁ)eNg)nrﬁo acid which is in the
desi ¥gHen BRs CORMf Table 8 srecPUSHE it bAetambddimenttin® heavy
aC| d residue in the sequence. The skilled reader wi| |

chaini vasiableregion sequenes isrigasiesce M bpovidad asBELL o INO. 66

RS P Ay AV S B A oA

CDR M3 rMAGPH HO8MAstewt IdfiGLaY adfuiingsiadmences. For
optimal binding affinity, it was found for the

hure i eaeiaspest of the preserd ingntiopdhs antipodies srmpiisg 8heavy

o3 b TRbErbngdhe whihg <28 Sailarts GRE0 1BENG. oo (ros

véﬁélﬂecrténgYurﬂ@' comRyrisivg Stnumbéerf?sﬁb@ilthnMaQEﬂe\ér more of
respectiv

e b‘@aé )9 exi st in It is expected
ppsitions 38, 48 eﬁﬁ.lﬁﬁa 997257%@1;1 B$ wbewaﬁ@@hﬁ@bsmted amino

P TRRIGLRLS PapiRkel Wil anipl i rdbioy< ptfte ddfyglent posiion in

SEGRID Nman (they heaapLigain (Variablee@igivts ofthiecdorioriantibody QMO) and

of the anti bodies of the present invention. Each

the numbeg pk sylsiittions 4&&65\&@@@ Tang aelnMBewn@QE@emsMbe

nfifhber $f BUBSHGAORE 15512 2 o 32 0P R of B 00 BB s, |
r el elattis ponteixt the substitutinstthhtsrevddstribed stéEquivenentur
at that gosmlon (in the table, means that there is

caacantier back-mnatiens wderp dae hugian framewerk amine scigesidues in
s{:ﬂﬁﬁé BositiBhs WitHil the>AgE Seghefbe BR8backhutdfidtothe il 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 127, 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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(SEQID NO X) H26 47 - - | - A- - - A H27 48 KR I
ueAr7ia V K A H28 49 - | KA - - - Aln one enbodi nent

WQEO(H&E?ﬁ pesent invention, therefore, the heavyy éﬂﬁi’ﬂfﬁg’“”“

variabl e regions (VH) of the present invention are
VH (SEQ ID NO. 47), H27 VH (SEQ ID NO 48) and H28 VH
(SEQ ID NO 49) 25 SEQ ID 47: VH humani sed construct

Kt ntieting Systth whial I8/oidh'asdd td detihd BRSacld odiéns

VIRBINEER BB OIRKEEGRNOMERDT STSTAYNMEL SSLRSEDTAVYYCEL MOGYWG
QGTLVTVSS 30 -9 VB61773 WD 2007/ 068750
PCT/ EF02 GRbMEs Ssting affindy) ivwes: foypd Homitei usnaeisatien gf the mouse

fifodr AP e M YOr RN SEQIENO! 7Y Mathe Paif'S? amino acid

reSiiaed MYPEdititieeiAd lahdB6; EhoolMEs PahB3CFesDErtiveatl VRE iy exist in
VTVSS 10 SEQ I D 49: VH humani sed construct H28
2%7’7 POBEARY Y rasReolvaikas rexpesiedtinatthe

@W@@%@Jﬁi@ SRRt PR R S etant o

28d@i ons i ncluding GLO1S (substitution nunbering by

Kabaér)hesfn anot her enbodi nent of the present invention
t her ofiewinadableinplyden detilseffarpesdifferant\heavy ghain variable

) E%ﬁ#ﬁ%wﬁe}gﬁbﬁ“@%?%sé{%@"ﬁ?@?@%ﬁ%%ﬁgé%ﬂ“ n Each

of\I(Blelt)llsbl%séH NPENGEEISINGIKEHESHOSRRH (SERAINO. I't’zfii)m(el(&ﬁﬂmmng
In one enbodi nent the of Tabl e are

th%%@%utéﬁr&jmﬁmlﬂned i terfable (Tebls 4:waere the H&Bwesndue at the
réIBGAM oA R Substitité RiiGhe YRV IR 4ttRal'BOBESS B the table,

“-” means that there is no substitution in that position, and so the residue remains
as in the sequence of H98):
Table 4,

New VH
(SEQID
NO. X)

H26 (47)
H27 (48) K |R
H28 (49) | - -

2 1V
) A
| A
| A

-
(2>
r
<
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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heavy chain variable region conprises the CDRs |isted
ves17edl e 5 within an 25 acceptor antibody framework

eater than 40% identity in the frane
W@%‘J."@%%’j%or greater than 50% or greater thanmgé@;mg}%mﬁ””

greater than 65%identity to the nurine 2A10 donor
anti body heavy chain variable region (SEQID NO 7). In

tBe‘{_ (Ellirrent h QDF% 7Table 5 are inserted
I ' ' h
g@gﬂg@;g%@&%{g@%@%ﬁ%@hﬂ%ﬁ&%deEEW|GNIN
NE RVEKSRSTA YWRMS SR BEDTAVYNERLMAGYWG
EKFKSRVTMIRDTSTSTVYMELSSLRSEDTAVYYCELGQSYW
GQGTLVTVSS (SEQ I D 61: 2A10 VH humani sed construct
SEQ)ID 49 VH hamardediconstivet H2g t her back nutations are
gﬁﬁgﬁ_mvmxgvWRAS@Y?F‘P?WW%PIW‘UFWS SEWIGNIN
d@T?ﬁVS@gz % %?wgtgfsgg?ﬁ‘merléﬁﬂegc Eu stitu Né(gGYWG
amno acid residue is replaced wwth the amno acid
residue at the equivalent position in SEQID NO 7 -10

F(RAHAA b8 HUWRaMSEd hea sy éﬁalﬁ%rm%i&@ﬁﬁmﬁn%m ﬁseﬁétbsﬁtution
chai n variabl e region of the donor antibody 2A10) a
nurbasingtfey Kebat)substitutions is between 1 and 9. In

th di ts..th f bstitytions i s,

or "51n BRBAEr Etdiiens Bt e oSt BVSRIObHsrS i pisdidé  human

o 2 OFS . _
Ognfsﬂ%ﬁsﬁg?ﬁhgmé%gﬁﬂeﬂiewgcﬁ P r???%gﬁq%ed n

Tebteydas found in HL. 10 For optimal binding affinity,
it V\ﬁ% o%nd for the humani sati on of the nobuse
ant i DAY $A10 (the VH for which is SEQ ID NO 7) that

tCBRpal r of aWcBerdifg € KEBat dues 1h positions 48 and
168 should be | and A respectively (as they exist in

H00) or M anSYWMH(REQIIDANQ:{)as t hey exist ih HI8).

P e —ovnanot A of
1 TS CI\P—C\J': o

g—+that—the—above findingis—also
evance to NhfépﬁuN%‘ﬁT%‘%ﬁF@ (t?’ﬁéa @m@%ri ant  of

H3 ZAT0. TN JG@WWWNG
| ocated in the posi‘tions 1n |):ated in Tabl e 6] bel ow

where the HI99 residue at the relevant position is
substituted vvidxh th@| 2A10 residue at that positiaon (in
the WupieembodimeahifieGRRs afHable Sarmdnerpartated witin ahiuman

it egli i . i t .
i3, cRAA veli8Ble Bore Qeq¥cet H RGP BFGERiant e imanised
heayy chaildvakpbldli@gidiBcdmprides’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 -



H101 64 KR KAL VK_A H102 651 K A A A_ntibodies
"%{e‘;f’, agnents that conprise the human or hunmani sed

chain 25 variable regions and |ight chac/EP2006/069737
WO r egi ons The VH constructs of the present

invention may be paired with a light chain to forma
human NOGO A binding unit (Fv) in any format,

P o SIS AR T g roor o
Snﬁlgkg{t/@tiozﬁ%%g\gégg EXSIb eif thef Bivbodinents thElnunhlugsiof

arn guences conpri si nTg t he VH}S %Luc;ls
s@hstitlitorpy isske o 3, oy 8noi $roshr hastd, wad - §§ 51993
WD 2007/ 0687 [ i i
epambRC A4S By Neeas] AER R L e B, CPR: g fs casY
1 j - j EQ ID NOs 53, 54 and 55.
I RO AN
(o]
10 . ; ; i
amm&wmmfwm@amﬁ@&MTW&%mﬁ&%g a‘f": _

. L BRcABSSIET exist in
A GAPST@@#SEZ\WWS&YSESSM‘E%%
2@TY) GAVMNEHEP INBSpREtioatP(cBObIey eriHiTbiRE: NS SRt i
e B G S R R T RV MK G7E @O%H Vaant of

15 2§¥LTVL HQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRD

KNQVSLTCLVKGFYPSDI AVEWESNGOPENNYKTTPPVL DSRGSEFLY.SKL
TVDK SiROAEERWFRISeRthe. @s@e@ca@é@ B%Q&?‘Egns

et n Febier FREESS R A e Hls e o i =
g&% N@@ENW&H@ al (i D6, ieg8E tha
sglé\vtkﬁli W%VTV&SAST @S\i%qpﬂggé%ﬂs’éem&e

P BREPETISNSCANISBARIOTR ANdSosheves e FRIRE ASTHe

TYI CI\I\/NH#(ﬁ%gITKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFL FPPKPKDT
20 seguence 0 :

Tﬁ TPEVTCVW\DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWV

NURIVH<CKE PO L FRONL el G, A RACHY
. ‘8 L. by 8

E&a('v chajr e 2B 56 TR P iy
| LFLVATATE o e RS e CHAR £33 5 (i P
HWRQAPGX: »# Lig) ] TR

A R ¥ . EF : s - % - A
H100 (63) - - I - A
H101 (64) K (R |[I |K [A |L |V [K |A
H102 (65) - - | K |A |- - - A

Antibodies or fragments that comprise the human or humanised heavy chain
25 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) 1gG1 heavy chain
30 sequences comprising the VH constructs of the present invention and inactivating

-11-




SEDTAVYYCELMGYWEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
YRYFPEPVTVSWNSGAL TSGVHTFPAVLQSSGELYSLSSWITVPSSSLGTQ

w PCT/EP2006/069737
GAHKRIEK PSNTKVDKKVEPKSCDKTHT CPPCPAPEL AGAPSVFL FPPKPKDT

LM | SRTPEVTCW\DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW
SVLTVLHQ@DW LNGKEYKCKVSNKALPAP | 0

EKTI SKAKC%E}E&’%%@%@R% @%WYB%ﬁHéﬁHEWntubody

(ﬁlﬁ ASNGEABHHUSRAES. SLSPGK 40 The |i ght
I"'n"variabl e region sequence that forms an Fv with
the heavy chain variable region sequences of the

S vent i,on
ﬁsqg}é@p% that allows the
.cgygqjéuﬁj@n /H},a@ § J: ?‘ SV RYRICIASGNTFTSYWM
10 wanaﬁmo@uﬁ HoNIVR \ RINIR 13§T/’~‘WJ1ELSSL
RS&EDTAMYYEELM @g‘.V&ﬁQﬁTL\m/g ( BIGTAAL

SEDVKDXEPER\TV SRS GACTS GHMHTEAVE Gl Y - SLGT
mlemmwkpsmmmmewsaammmepaa \ PKPKD
| hTﬁm/Tcavvm&Bagmewmvwm KPREEQYNSTYRV
15 NAKEY KRV S NKALIFAP (EKTHSKAK GIDRRERQYYTLPPSRD
KIE%ﬁ\ﬂbée|AvsmﬂésﬁécIPENNglpmmvamsamSFFLYsKL
n one
ﬁ%ﬂ".‘@%ﬁﬁﬁwt @ﬁ?ﬁg‘)—vaﬁgbl e regions

are L11 (SEQ I D, NO. 34
SEQID S Hery chal BMEnETS 34’!‘ 7N013) P

20 MQWSGILHNARAZGMISEY QLY FTSYWM
mmmgpemmEmeMNESNG@ma&N E. LSSLR
AEDPAYYNOBIMQGYWGREBTEVTVS »@epsyggmp TAALG

%&WVEPEWMWN@@ALHWAWQSSGLYSL SVVTVPS SLGTQ
NP RV EERISEOKT B RAGPARERA G RPEYS LFPPKPKDT
25 WWWMWWKTKPREEQYNSTYRW
3 (LARP| RS KASERNFREPQVYTLPPSRDE

T GE : VEDGOBSFFLYSKLT
DK SRIAG Fﬁ%gé ﬁ%m oL

PP\/TL(XJDAS SCRSSKSL YYK TYLNWF

30  FSEQADRS: Heay THRECy myﬁ% oL QBTR QISR
WGWSCQEWMTITG%Q\@WQW YKKP §CKASGYTFTSYWM
NS AR OUT EAIBIENRSES TN YN EHEHE! DTSTSTAYMELSSLR

SEDTAVYYCELMQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYF PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ

35 TYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDT
LMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTlSKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGFYPSD|AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

40

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 atlows the Fv to bind to Human NOGO-A.

In one embodiment of the present invention the light chain variable region

45 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

RPGQSPQLLI YLMSTRASGVPDRFSGGGSGTDFTLKI SRV EA
OCQQLVEYPLTFGQGTKLEI K L104 (L16+Q45R) 71

VE? PLSNPVTLGQPVSI SCRSSKSLLYKDGKTYLNWFLQ
w % | YL MSTRASGVPDRFSGGGSGTDFTLKI SRVEAE

PCT/EP2006/069737

DVGVYYCQQALVEYPLTFGQGTKLEI K L105 72

DI VMIQSPL SNPVTLGQPVSI SCRSSKSL L YKDGKTYLNWERQ
L16+QB7R/ 045

g2y Tl ¢Wgyg?r@@,&@ﬁﬁ$@&g§&qiggﬂ%r§%graﬂed onto a human
odiment th
e gL a8

HupiadikeH NghBhain vaAable regiens| ave

1168 EQHDLN@];E&) %ﬁ@EQ D

NSRS NE 4 e Bl s egors ot
%’}%ﬁ iﬁ@ﬁ NG 1SR, §HiGT chRpRsE2Peciic subsaitions 10 Babatsasitions

in cofbination with any one of the

4DbhoMiras, Sre providediasTable 7.1.13,
L104, and L105.

L102, L103,

L16, L100, L101,

It is intended that all

possi ble -13 VB61773 WD 2007/068750 PCT/ EP2006/ 069737
15 gz’ol nations of the |listed heavy chain variabl e
%‘é‘ h

s and light chain variable

regions-be
~J

pBs&ipticral 1y

functl onal €

particul ar enbadi ner

B BQl 09
dEﬁ NG g

ts the anti bodi es,

Sequenge H281-1 04 et. al.). In
fragnments or

nts thereof conprise the follow ng

1

(SEQIDNO49

foll ovwi-nag—fiH

the anti bodies of th

paiT
L13 ( SH
+ SEQ |l

BvMTEEPIH PVSEGRPESINCRESKELISIKDGHI YLNWFRQ

%%‘;}'ﬂ% anoslkwsgr HEE%%?F %ﬁﬁki@(lswm
EDNBEOIROQUVERE TRARE I

*se the

|-t91|\(|b13+@5RT g

NO. 18) In one
i nvention_con

+ SEQ I D NO 17)

L et
CTTTYt

enbodi

I D |\(5J
H2 sFRPEASRRLLIMSTRA

rises p

Y %mewwwmo
s Llsswﬁggséegggm%ﬁmsmae

WGVW@@WEMWGQGTK@KM esent

Ni®214), or is

(1SBGOBERDEBER)SP

O

e fu
+ SEQ

the anti body
human NOGO ep

br frag

tope as

TB%%%QQ&E@LWSQ@KLHK same

pw‘ S‘an : go E L L16F£:>_GKTYLNWFRQ
REBNSP&E;LYLMW%%QWQRF %TLKISRVEAE

Qr_¢C¢

fn ogl{Lmer@E7 RiH2
bot h i nst ancej

BFQA6 t
5 in th

h DIVIARES PSHEY Tl

GKTYLNWFRQ

R
ihptsbspcz@uwemawmnnﬁfcgeeczsmeTmsnvsA

human or hunah sed VEPVakt TR aRe0RIRER0 2, @

3 oAV Fg4sRye | Fe€quent eI\@IQSF(LSHQJ]’I@QPVSISCRSSKSLLYKDGKTYLNWFLQ
RPGQSPRLLIYLMSTRASGVPDRFSGGGSGTDFTLKISRVEAE
DVGVYYCQQLVEYPLTFGQGTKLEIK

L105 72 DVMTOSPLSNPVTLGOPVSISCRSSKSLLYKDGKTYLNWFRQ
(L16+Q37R/Q45R) RPGQSPRLLIYLMSTRASGVPDRFSGGGSGTOFTLKISRVEAE

DVGVYYCQQLVEYPLTFGQGTKLEIK

In another embodiment the full length (FL) light chain sequences are
L11FL (SEQ ID NO.36), L13 FL (SEQ 1D 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 -
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NO. 3) or a sequence containing one am no acid
VE pggitution in the COR H3. In particul ar enbodi ments

sw%? od| es, fragnments or functional equi Wzﬁo6/069737
ereo rlsethefollovmng vari abl e regi on pairs:

30 H100L16 (SEQ ID NO. 63 + SEQ I D NO 14) H101 L13
(SEQ 1D NO.64 + SEQ ID NO 13) H102L16 (SEQ ID NO 65 +

ng a?ﬁona Ot%g')"f." ﬁ% Q%Vgﬁlﬁ?ﬁggﬁw?ﬁgéhﬁg ndligh ggﬂ%@:\ﬁqﬂable
régﬁswbé%p@b@i&aﬂ&e&ser@;seat(elgomEsmmféta ent  t her eof

at 1s capabl e of binding to human protein,

f r aginepartichlar esnbadinientsstheaantipodiss, fraametts %Jtaic‘émal

%’é@%ﬁ% Wéme%%ﬁqﬁﬁﬂﬁ%t@%g‘%@n?% nd| ng of

the mbe%E@rDN@gwsmmmM o the human NOGO
protein, fragnent thereof, in the ELISA assay is

redub@@LﬂB(BE@ BERAO SEQIDMNA.M13E  havi ng t he

o nBPotigdSEEI R LPERNOE P N cvant ™™

peptide, for instance a peptide from human NOGG t hat
does not overlap with SEQ I D NO. 60 &such as SEQ | D NO
10 84 amlemmtmunsnﬁfh)e anfibgdias oft §éue$$nttlﬂwnttq{b00mpﬂse

ihod reof is not an anti body
tr@o ﬁ%@‘"d atﬁ\a’a%lﬁg&%?va” abl e domain having a CDR
H3 CP!WF@L’(BFLOISEQQDWOHMGCSEQ s NQI¢8) GQGY or
anal g&ues t her eof __havi one_ani no aci d substitution

in t he8EbR-13FL (@E@HB&N@V@W’ R WbMeiThg peptide is

T UEEL T NG, B8 S0 TR V0

binds to the same epitope as the antibodies, or
fragnments thereof, may be an anti body that does not

conpin gae @lrmboctsmenhthecm@qwﬁféhe |P|ﬁe$ﬁl§ liRveNtion RPMprisas

AT N8 £58 01 14 e iy o

L@GHLSSEGPHDN@‘BSGTSE@MDWOH&N 2 aI one. 20 In another
enbodi nent of the present invention there is
8 d5$othe

an Hnenelbey embqwragnb the aREbedy or fragmensthess

SBRAReh BB oL 05 PR DR oot

to/hiAaYNGOBIQN drafrakteRsé®in BOh instantas trethat ¢hle completing antibody,
the anti body or fragnment thereof is not an anti fbt;y%/anised

ot fragrent thergof s nabihe mudng astihedn2A10i0rg bumaner

VA Sl T3R8 g shofBive oy 5EQ 0

NO\3}) be adequbice Abhiining ionel aminbeacid substityution in theaQDENH3.
thereof is capabl e of |nd| n to TPSPVLPDI VVEAPLN PS?SF
| D N&W partiglasem esz{agmeqts of iynct

oBARLIdARE thdrB6s &%bﬁé’éjihé f?:%wmg vanable region pairs:
H100L16 (SEQ ID NO.63 + SEQ ID NO.14)
H101L13 (SEQ ID NO.64 + SEQ ID NO.13)
H102L16 (SEQ ID NO.65 + SEQ 1D NO.14)

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

as a GST-NOGO-A56 protein (SEQ 1D NO.32), in an ELISA assay, wherein the
-14 -
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WO&Q@EID

binds to the sane epitope as the antibodies, or

vBé@gyents thereof, may be an 30 antibody that does not
fise all of the CDRs listed in Tables | aperAp2606/069737
065 7R0; body that conprises a set of CDRs that has

80% or greater honology to the CDRs listed in Tables

| and 2 conbined, or Tables 1 or 2 alone. In another

o B asRbol SR ERHRE, el U OB R, o

fr%/%ﬁ@ﬁ?ﬂ?eré@ﬁ Tr?ﬂfe EHS?’& a§$aédi% rbﬁucé’cilrhmem epatpepide
PDI VMEAPLN (S

hevingih fllowingseapenss VbPRIUMEATTEN (S5 CEiS [0 Eafd s not

relyoBHSH He Pekrsite il o 10F1avRE! P ldehior 8iciety BERlag fom
ha%ﬁ/r@ég %é‘fqﬂeﬁ%ﬂ%@/eﬂﬁamm SEQNENO.60 (sineir as i SEQ ID NO.

rovid a neth obtal ni ng an isolated antib
85r YEBHﬂﬂE&ENH’%@MEEt) chaseelerised wathaa.tlaﬂgnt@%%ﬁaé@@@t

oS TR 1 85 S B v

l-@oéﬁrfé‘istldgrofqhé@nﬁiﬂofdoﬁﬂfwmmst @emsbr aeatdgues.thgreof
i solatable fromthe |library 8ether W t

haviog ame arainocagid substitution @hﬂw BR HS. &Hﬁm?é’ér?'yowe competing

pBHISA AT S BIUTRHIMISK O (B RING T GNBDORIMERPLNS AVP

(SPQLEPRO. YubIh\ddaidA\ thSartibddyNRat 6ihds tamae rsamepmpe as the

conpositionS A further aspect of the i

aptibadids sorfragmentsdbaract amay Rep amﬂaﬁﬂv%@t 98ﬁ§ not cagprise all

o e rlEd PSR 3 B A e M coRfrts o solof
CORdtHat H2.rsTR% Q#blréﬂbl' Voawksgy ithe COREisted inr Tables 1 and 2
carrier. In a further aspect, the present invention

combinethor I ablasmber drale@at ment  or prophyl axi s of
t t i
neur o1 b et S Bfinéal SEATRBAEN RIGHUAGR, Rprovided an
aﬁhﬁ@d&ssﬁ frﬁ@ﬁheht gRire8h thatflis eapableeitbirdifig v an @LlﬁAcaasay to a
mechani cal “trauna to the CNS (such as %|§t f
regipiof human HQﬁmmﬁofe&mc%m\Sl%fmaa?f @6@%&%& %}qq@gcp&
f

VIRVREBPLNSEEEID O 60 ¢idhabierfet i thartiB ahipty 6r
fagRER Méreof hﬁli(ﬁfén adtibddy mnpmmng asyzeiable heavy domain having
i nvention provides the use, of t] tlbﬂ N
CGHR Hi’ecmmﬁﬁaﬂng ehthgraraino afid rem lllef’f 5&5@% ﬁm
hﬁ'?’i’ghéné) gfniﬁé 8&9 ru&%tntv.?%ﬂ' i e Fi 3. Nt‘éﬁﬁd’f%ﬁy e ant:body or

artlcu arly 1schem c stroke)
f@@%é?‘tthl@éreﬁﬂﬂ@épwl@ af blﬂﬂdir@tme'EPSPHLﬁ’ﬁJIVMEAIalr.N (SEQ ID NO.

Ty S VAR 5T B T B BRS entpocyctet
bl 1R thente epglop by tHe antibadies, or fragments thereof, may be an
antibody that does not comprise all of the CDRs listed in Tables 1 and 2, 0or 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 VL.PDIVMEAPLN (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 embodiment of the present
-15.
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In a further aspect, the present invention provides a
d of inhibiting neurodegeneration and/or
\gs ting functional recovery in a hunman pati estT/EP2006/069737
40706878 with, or at risk of devel oping, a stroke
(particularly ischem c stroke) or ot her neur ol ogi cal
di sease, in particular Al zheiner's di sease and

treatment of a 35 atle bindi

vl el el i 18 o s
AN OGO peWIERD

ey HRERId éé?ﬁ@gﬁb%vsalwsw\mpzoow 0687

0

NOTEEREAAHHSiIAg AeTedningwuibranyrwhish £AMRNeEE BW{?@}S&"‘ agfibodies
the i nvention or a f nct| |t6 éther with
Greinding frpamRss dereol g [SSREBI, ol 1RG Flfary toginer

§huds biia erfcl trt%@t@nc@desff e ar;itirfmdyl arbinding fragment thereof by

unc ronal fragmen ereof in e Q
tnacbmangmftﬁ@antumm.qr.bngm@irag ﬁ%-ﬁ'gf’ @% h&ﬁﬂ%‘f@ epitope
pro covery in a human pati ent
\ék?BRzME%FI\HLW%EQ ri6 E of devel opi ng, a stroke and
ot her neur ol ogi cal d| sease, in particular Al zheiner's

di sease and treatnment of a patient suffering froma
Phatmacaidicat compasitions he CNS (such as spinal chord

: EJVEL%()fBﬁ%[‘%q@ E)fﬁbesla\%ﬁ%@r?ém@%e Rﬁ%{}eﬁg%t?gfﬁ ebinposition

@p fi |Hg'é?ﬁaﬁﬂlﬂm@© arititiod rcﬁdh@nmntmmwtmh@fé@lﬁcﬂonal
gjf Descri pti on of tz

e Invention The hea '
fraginebt er equivelent diereattogaingaiwitha ﬁ?’@@c?@}%ytz’é@gb&ble
nto t he structure of a natural antibody or
?’W?d‘ttloéﬁéfr'q ragnent or equivalent thereof. 20 T

ant i bgy fiRert dpeet ahe presantiisesrition pr‘bmdeglam‘@ﬂmd ! ot fgeatment
|nvent|onforrmtted|ntoafuII | engt @'%%h Brological
6F plophy dxisighetnoke Epartigulady igFBRMIC %ﬁogﬂﬁ'\ﬁa? etrolog
%E%raggé a%g'p gua}am%ﬁggggﬂ § gfsﬁaﬁraﬁﬂréétrﬁ\ﬂii dfa patient suffering

appropriate |ight

fﬁ@lﬁ mé—élférﬁéﬁl'tmﬁﬂa EhebENS(sugibhs SpirGl, chbmJuwa in a human

) di
wmcrreoémpiﬁhes adrrgmatqnngdg:ﬁaﬁ?g\ﬂ%ﬁgn %‘éelgﬁb :@lh %fﬂaf/c};we
C na n Y Sﬁhﬁ%@f%ﬁf)&? Efjiﬂbgﬂn%n Ve of furittiofdkfragments

appa or arrbda const ant
Furtherm)re the antibody may conprise

%? . F.- |
f all cl E
?ﬁalt hﬁikhﬁéﬁhdhémﬁﬁéa%gqggﬁ thaltisoth afaftN8E0 f
Ih
G ey I S8l B =Tie s o e oon of
?fﬁeﬁeéh{éﬁf‘ fdrithstiti@nt 6o pmprqﬁai(laohsimkeﬁpam@lmﬂ;msichemm stroke)
Itrete}gil gtgacgggﬂggg;}g;lacﬂéqé;qgs;&npé Sel %%iwe?é@%ﬁ%l 444 treatment
8 ﬁlgﬁh;; Grof Ll Téé’hégﬁééﬁ%n% BsHHROCNG (such as spinal chord

or wl ate ADCC (anti body
qﬁpmndent cell cytotoxicity). An g4 will be

In a further aspect, the present invention provides a method of inhibiting
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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preferred if a non-cytotoxic blocking antibody is

Vﬁﬁmgred' However, g4 35 anti bodi es can denonstrate
tability in production and therefore it nmapChEPIMGH6ITIT
WORINHWEL ¢ to nodify the generally nore stable |gGL.

Suggested nodifications are described in EP0307434
preferred nodifications include at positions 235 and

-17 VB61773 . 07,0687 ; t
ameuny A1 BRASHNDR SUPad, EYTEIR BTl Bf 3 Riickional Aagmen
N9Rat Ytic f:)rm offan agtifbody ﬁcco;di ng Lo the

of t ?::e;io;e'mr?mgaeap;ﬁhg|irf\fq”niiptgtq%\?iggé fé fige 37 Eh HittnoGO

t .t A = | t . I i i H t‘ f
oo S oy AT Pt fnsgraperatn o
rhéditay EnﬁfoﬁwiRithb%édﬂa@égémaﬂ%rrmndm_qmnpnugrﬂgmtm@é
encodl n e eavy cnaln varlapbl € [ 1,0NS as .

10 rdevamry hgd Humnafi patigmmﬁﬂjctqdewghsortq)t rgﬁ?f?pf,g&gg?opmg, a stroke and
| tjde, .includi i . - ; t of
il i, LS s e
3 i RHRRRSl rauma toAh2 UCINGSSPIB
éagﬁéhggﬂ;%wgaeﬁ?ﬁmh Iagfls 1gmraesi dues 182 to 1004 in

ihjoey)put ati ve extracel |l ul ar domai n (GenBank accessi on
no. 51384) and i | iARéntid¥ &< described
whi cﬁﬂ e &SP Eﬁf’sar}cgg(?‘%atégéslwhte?%gﬁﬂ lgg%lmzlal so has

’ leatdaseriptiomant eherpreforréd rembodimants ereof.
15 %’@é@f]éﬂé‘ﬁ%ﬁﬁmzmsg ) (Prinjha et al (2000) supra).

Al references to "NOBD' herein is understood to

i ncl ude, a nd_al i.ant of NOGO such as 20

NOGO- 128 3 i {8 InEh r_‘cri bed, unless a ,

speci $hé hbatychsini viiabis asbions dEtheriaventiongmayiye formatted into
i .

grammatical Vvariations thereof refers to inhilidfi
it Smuctuteantes naturgeantbesy asfunational ool Of hildyaféfy tereof.
bLS DLBSAN G KR0S ke kgﬂi hs éfthagaveritn formatted
20 th%@phgo%&qy&hﬁgé‘féﬁr?@gﬁﬂg%'tr‘@ggf r |§( ab) 2 are used
Wlté ) fg\i? ?ér[)gtﬁ,‘aﬂﬂﬂ@cﬂﬁ 2 JPaniaggeent e Eabdragmenta of gauwelent
al’., Anti bodies A Laboratory I\éanualj, og| d @%r paired with an
theereok (suab asachVy bitrourdeira-bodies; [ARdAPS & 'rby(;’%"y
L it 'E\Htgffﬂ? 0 YBEGY ' IMYGD, 19G3, or IgG4; or
apRtoRriate lig M ﬁ?gggg'ﬁr&%( E‘Saﬁ%? ARYGE wggi on (17 ght
Eﬂ\@j lgﬁ@”f?t P 3D of Ranbaifieddariantthereafn ‘theloerstaatdemain of the
Ih asSsoctiation with |ight a&g heavﬁ'lg?hajg ?ﬁﬂ?&ﬁg‘h AAstant
25  matjbatyheavy ckainmaybaseladehaerordido 6?- !
ghurant zed, antibodys iAf FaRgienmeredhe antibody
e R s s A e
éorianﬂHé‘ kb isttions dfiadl olasseisregigG dimers, Fc mutants that no
i nogl obul i n-derived parts, of.the CUl: i
mgerebd?mﬁ Ferrecepio[mer mediate %‘Hﬁﬁ?ﬁhﬁ'@‘ n?hgg"\%‘g’ﬂpg e also be a
| Rirdd4s Lhtbody HAFRPHE dBEER%Ed i WDEB/e$538Whirh comprises an
30 antigen binding region and a non-immunoglobulin region.
The constant region is selected according to the functionality required.
Normally an lgG1 will demonstrate Iytic ability through binding to complement
and/or will mediate ADCC (antibody dependent cell cytotoxicity). An IgG4 will be
preferred if a non-cytotoxic blocking antibody is required. However, IgG4
35 antibodies can demonstrate instability in production and therefore it may be more
_preferable 1o modify the generally more stable IgG1. Suggested modifications
are described in EP0307434 preferred modifications include at positions 235 and
-17 -
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35 altered to preserve binding affinity (see, e.g.
et al., Proc. Nat[ Acad Sci USA, 86:10029- 10032
%3 Hodgson et al., Bio/Technology, 9:421 pg98Pr006/069737
20(§$3| e hunman acceptor antibody nay be one
selected froma conventional -18 VB61773 WO
2007/ 068750 PCT/ EP2006/ 069737 5 dat abase, t he

e.g.,
KABAT(r) dat abase, .Los Al anps tabase ] .
235t Bhe inveatigpdberef o MONSES R yf' I5 O{ﬁenCH‘l- Q fﬁ’ﬂa? an dantnbc;dy

am n s of the donor antibod n th S
%%f?é&{"ﬁgogﬁéﬁﬂ}é%goﬁor anti body 2A10). :Ahuilmgl ant i Iﬁgﬁi){ength

char ag greferest formss therefbmgﬂ\etmttmdmféh%\'/ﬂ}iq@tlpg 58
of the donor antib m.n
G fabﬁetetramrbm:)'a%tﬁ 1&&3\,@;%99 T RiREHS by g%rg)égﬁ YraR8ble

and/ or ,a W n variabl e framework regl on for
Tﬁ%@ﬁ‘?%ﬂé}g’%\é égg@'Jonor CDRs (see Table 1 for, the

CDRs frp3 fusfreetr dsp@iat,ithe invemdionqreyides pohyavslaatides GRCOg"”Q the

sui t abl e acce tor ant i bogé % donating |ight

beanhchain yesableiediRfs ag pescht regi ons may be i

sel ect, 5 el heuinglulin mmttfbans. is
G, Bl sty 1TRLD polypips %

the ac an heavy Pand i ght chai ns ar no
Irﬁ',mddseﬁut 3 oot lighiteat T, NQGOS havings k2 ae&@pﬁﬁ&d residues

GenBankgcoesiion Randrra i NAtSQ- B ¥ Shike, VéHantlihich facks
E%Pst@%%% 18699 1804 u?ﬁme%@t%ﬁ@ﬁ bxtraEélﬁxléﬁd@’haHD(@ﬂnBa nk accession

refers to a uman anti

%nnuzsmm aritea ahbrtﬁr splict \arpn, riﬁ@ﬁ@a which @J#%HCES residues
4Rl to gooAanEsoga stoe el eV AR BT Nmeln (enpark
?88%5#@5 ﬁ?yhb?g?ﬁ%ﬁﬁﬂ\aa@iéltlgdﬂoy\sﬁﬂra?]hmlaetergmea:to NOGO

zing activity c

®leréifgs daderstood thindiudeTany ard all’ Vgaaebfpagggq%&f(éé@ guch as
et SISl B4R e e s
of 1t S'l@f@éﬁgﬁ@% é’)’é ﬁf&tlcﬁh@éﬁhtfdrﬁrtﬁwdi refegs th'Ihibltlon gither

and/ or ht chain constant region biti
25t or phtiah Lﬁfﬂ‘ﬂ\@@ﬁfmutlobomgludmgetsdvﬂdlﬂgdp NP 9"d inhibition
may be derived fromany mammal provided that it is
mfmemﬁmg@@mc |n humans. Preferably the acceptor

antib 0 aséd @iith, their standard
hunanlofs;%l on ma;fbe Flg\gegi’lr:(adﬂ)£ gl;Gnocess of

"measingsste, e.4., Hartcveof Almtmdy%s A Laborator Manyahfold Spring
and nurine i mmg?géé)gul in heavy and 30 light chain
Mﬁi%l'—@bpéﬁp% -al ed that the precise patterns of

exposedh fihgHE anfibGaytrefers &l thpe b sngineetedraniibady which
anti bo and nost 1 ndividual ® surface EOSItI ons

hesretaims na’mall;r—aéwrang yariablegegion (ligh heavy chains)
%érfl\f%rqi{]rg@ a gghgﬁgﬁpt&tg@%gﬁggé@iggé gtﬁthqg;l@and(rﬂe%%@cham constant
(lje?%'z) delild b8 an 33GsptObantitaly. Ther ef or e it is
0SSl ﬁ e to reduce the 35 | rmuno&(enl c€%[{% ‘%d ntibody having its
non- huAghumartiged apfibadyn gefers s s Heerod s .
CDRs derived from a non-human donor immunoglobulin, the remaining
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/T echnology, 9:421 (1991)). A

suitable human acceptor antibody may be one selected from a conventional
-18 -
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frarrevvork regions that differ fromthose usually found
fpyman anti bodi es. Because protein antigenicity can

be ¢ ated with surface accessibility, -19 pd6iEF286/069737
W%ﬂi@@?’%

68750 PCT/ EP2006/ 069737 5 repl acenent of the
surface resi dues may be suffi cient to render the nouse
vari able region "invisible" to the human i nmune system

%iee al so Nﬁ{qﬁﬁgpaa @;pggaya\%flﬁgiﬁérﬂ?ﬁgﬁp i %Hggd (%V\)I/ISS Protein
dﬁsaﬁ@é@fﬂ ?'t@@lﬁb AGcleSidé apdranvieo axid sepuericers3a)the donor

am&dﬁk.%&;?smmﬂsaﬁg' oner aniabeZATOX fA hyfdf antibody
|
%}%@%ﬁﬁ%ﬁ 2 Ahgﬁwgﬁgg B?Iﬁ F@r K g{ldlar\i}gre %El:sggﬁe P?ﬁ?e Antibody (on

Mbrridb ¥8LRMHIRGy beGiRtablestoerdeitiereetieasy citain constant region
corrpl enentarity determ ning regl on m no

anstjora heavp chaim variabip flpmawerk Tagient ﬂ%‘"ﬁ?ﬁ@f\/%frt?@tﬂ"é‘m CDRs
(is)gg 103@?%9 Wﬂ Ekﬂ?ﬁé fb§ iRGEHSn it the %E:eﬁlﬁ?"fr%@nework) A

egquences of Proteins of

éunabl@é Jﬂ@i ahtibiyesdpable bf &ohatirlg light Dhpiay ccmatanmr varlable
Heal t h Human Servi ces, ., Nat, qnal Instl ute

mbwnrk S MRYCDe SElPeeCH G BB TP UG peoted that
qc&q og?é rﬂiﬁggﬁgﬁ% ﬁﬁgﬁﬁgﬁﬁ 8h$ﬁ§ Jaré Mol F@JLNI%H' t@tﬁr?mate from

ih%r Sirfle b@é@;ﬁt&r aAtibdd Mﬁq:ﬂtgmhdeslfmhesmeralwaw of producing
t t
wéﬁﬁum'a%ed@;@oaq%yf’%;gw&@% L Kl p A 05451
gtn heﬁﬁé?‘?@b @érﬂg%g\tl dg %er 31 bkéoﬁdnJﬁ?}hd?‘Pé‘tﬂlﬂdmech

part t he ant
bhAtAbies the i aminetideedubrveswfdsnariable tegions, GldRsyorother

Swetionakdtagmenisior anakarBPGERI 1o DBl pisac anbody; ddhereby
Lons: W P87

bR i N el Higol e chubeagiscaparidpuaiiang

h@mzt&cr%'i%étgﬁsﬁ& 6f1¢leek1mnwmntlb?ﬁ$ l\/{st ho$3 of maki ng

SucC antil podl es are nown | N e ar r 1 O

the r&berermiaecanteiRibogy” gifert tae ppfiko GO heeliBubs o the

Bﬂ§$ Iﬁt‘b&,ﬁ&l wh‘f&?é%ﬁ:ﬁ;&eﬂ@ tR ah’ﬂﬁo'awgétﬂ]é?ﬁ@b'd‘ﬁ itdl heavy and/or

n pail re the two chai ns have
ﬂgﬁtf@faﬁﬁ‘frahw\emmge bﬁma‘rudmrutselseaa.qeand!m‘ kighsichain cemstant regions

t 305, 537-539 1983 W93/ 9
ko e hemaciseacantibody. The sbeapiagantppEANLe AP IS any
h t
ARSI 4 gl s vy o acosor
Bhilbo@es ®humtncntibady. one has the desired binding
: ﬁ?ﬁé’ﬁ@eﬁﬂ%é‘%ﬁﬁpﬁﬁg gfe:;/gh%cy 5 hrok &sg%fngeneermg“
W&Shéﬂ(‘?&l%h‘éﬁcsfsooﬂﬁﬁd Ye AN SR el mm‘jurﬁfglobuiln heavy and

part of the hinge re fCH2 and
ﬁgﬁt cheiin mraﬂablet regmrprreweaieddhabthna:r@ciﬁﬁ@

ipRdans armatereRdt iﬁy%ﬁ5€$“¥m@%¥%@!@ﬁie§%ﬁ2”2§%§ RS
ishiFfage fpesitRRS haveth strorte praferbrickdola snedlimumber of different
residues (see Padlan E.A. et af; (1891) Mol.Immunol.28, 489-498 and Pedersen
J.T. et al (1994) 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,
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are inserted into separate expression vectors and are
cotransfected into a -20 VB61773 WD 2007/068750
/éP2006/069737 5 suitabl e host organi sm | tpdEEP2006/069737
WRHWIOHE t hough to insert the coding sequences for
two or all three chains into one expression vector. In
one preferred approach the bispecific antibody is

5 realacgﬁéggg h§n§u ha' sﬁp;e@r{ﬂgg'b féufﬁ’ér@ & 10T ehBEF ﬁrbh}ze

provi ng a second

\%rrgglenr%gﬁ:g?%whﬁﬂé“ﬁo'tﬁe thaenan hﬂﬁunefswstm@m”m E. etal
uresh et a! Methods in Enzy rmllolgi;3 ]ﬁ'@r@g acolo
(1994Hamandban1eofeﬁmﬁﬂm%ﬂfﬁf Bhafmacalage ke bt gimacology
d f d
eRanoAATHRRIp s, SPrinbBEVRNEY; bE1SE 13 ThiIoBbdudof
rg,gn HEBioNFeréited ReagPidresinge becabsalonly tSE@urchalcof the
I'n anot her enbodi ment of the reslclie,_gi‘l %%31 h‘gp her
10 aMQOUyspaueﬁadctMSUMnﬁmﬁﬂ%Ee chath
bl Y (SEQ I D NO. 45
E;/l% %%‘iﬁ%%ﬁr’g'%@(ﬁﬁéﬁ{& ﬁﬁgé@l specifi c(angl body )
CoONpricgeRgt II% a@ﬂﬂmgm@H%TgrgmesﬁéamywaR%ﬂrgingmgron amino acid
Sdntbapes kP a0 EIbOSEQNIEh Aes e hyPaEepiabIREdans o mmuoglobulin
H28L16 I D. NO. E
B AN T ShB, Sre: S s S el Soale R b MeRsiAs of

15 Hrﬁﬂﬁ&l%gtda%ter?é%t A thEd1081S.ddéparneht ah—ieaim gpd Human Services,
vect or t he codrn seq

Nationmdneifutss afiealfiveY bn Thate Sxppees REAVY Bagipan] three light

CEARRDASr EDRS g B i ap neglobuin
‘Pﬁéé’G‘OﬁR@'”asl\uééU Rerie réfer ) alrﬁmada fieavy chaim CBRs, or all three
sequences capabl e of controlli n he re bgsatl on g&%te)
ighirobmin GDRe(ordoth o heavy andal liahbehan GRS, aRPr
2
20 fﬁé DRl 5 PRI R o e sRIBEAT R mea AT Gher rosidues
dsudr@redf &ﬂb%@%ntig@ﬂ%n@nglrbgﬂnmd Bouid ke upderstood to be
xﬁ&ﬁgﬁe&gggﬁrﬁy@e&g&a” b%é'%% }3@? fqéggg%quggﬁ?nons of

or heav ai.n 8708 si on
U@@PUPQ%QUPBQPP Leaﬁgy "le\ﬁ:‘ exceptp i nsoﬁr as the

codi ng, 5886ERE aﬁtaﬁ&iﬁrsdarsahﬁmcbﬁhmmgbmm apec:ﬁcrtles for at least
concerned, so to ensure as far as osshg(%@at hat

25 pw;zlmenmpltqmsn Methods af imaking $u s ate khd wn in the art.
k3 TR g s s e
%b@ﬂér@sgi%ﬁtcﬂftwoﬁnﬁmrﬁsglﬁtﬁhlmﬂdtcham-L chalncpalrs, avhgredhedwo H
géaéﬁ&%;.%;‘%m ﬁ%ﬁ;‘?&,%b‘;&ﬁ%@,sggmgst ﬁéf@%os 537-539
YRR, W8ale8Pband PraliiBokerer EMBO, |‘I9519913|3655-365\@

I'stn e recombi hant or synt het
30 |Hegatse o therndorhasssitmehtof Hanskle chaias cepoterdial mmture of ten

clitsragtanibosht Spiy ST nco g & Bfch brty 8 Has e desired

binding specificity. An alternative approach involves fusing the variable domains

with the desired binding specificities to heavy chain constant region comprising at

least part of the hinge region, CH2 and CH3 regions. it is preferred to have the
35 CHA1 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
-20-
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-21 VvB61773 WD 2007/ 068750 PCT/ EP2006/ 069737 5 The
vmtmbody whi ch includes the association of -both the

woé S609. .,g ght heavy chain and/or |ight chain ispcrEP2006/069737

screened fromculture by appropriate assay, such as

ELISA or RIA Simlar conventional techniques may be

enpl oyed to construct other altered antibodi es and

sURL8 Lﬂoﬂsior@rﬁs#ﬁﬁf.yhoﬁéereemuaﬁ {6 iR i YequNes for
synt etase stem (s 107 so d by Lonza

hEo or afjithse cr[mns irtalomel qxpne&men veetonodn anel preferresHapproach,

the bispaaiie,PNbGHYS AomAASEL G aid ehein i g Tish aRoskacticity in
o?u’é%‘} Hﬁ@% ‘?_éh iR g‘aﬂ‘opﬁﬁ?‘)ldiﬁé 'a%dbh@tlﬁﬁdlng\é‘?fébmcﬁyirhﬂie other

use |nc asm d; virus
armaaepwaﬁélmgﬁ] cBeemisisureﬁh m:'d\netl’pUasmEmymoéogy 121, 210,
1bé§|cal enbodi ment. Generally such vectors further
~Rel ude a 15 signal sequence, origin of replication,

one @ ofB ae%gﬁ@d.hfént@fﬂ@mvéﬁummé% préAduEEa bispbcific

ronDter transcription term nati on sequences
thgrapabhqahtnlu:h@wherem laélelasg bnedintling speciligite nbsaid antibody

ohgis i fraen NtgoRhallerspons dassoSa iSEE T Nb, 49.4n apther

e?ﬁodd?ﬁ%h% 8 He'}Sr%seﬁﬁﬁ@éﬁﬁ& N‘%@Ee i Gntlbﬁdy)éé#ﬁpﬂses the heavy

by el ectroporation) into same host ce
chain variaiés regidn IGDR Hhseduanoe MRGY (SEQ ID YK 4F)aimanother

o e L5 S5 b Y i G0 REDA anc

|i§ﬁt chdif vBfSBRYegidhse M27RA6YBECE|D Ncpaew sem D N@<14¥3428L13

constructi ng a vect or encodi n

(BEQVID bEh#A8 s BECAID NEY. hdkon H28laHl ?SBleD)N&#Q r"g‘éEQ ID NO.14).

|'br:3? ﬂ & Cqm%%‘i& gz;:?% flp{!ﬁh i&ggr\ﬁggfpg Bpﬂh%ﬁ lﬂ)y transfection
oPQ' ﬁﬁ%%%ﬁ%ﬂh% Sﬂﬁ‘égbﬁﬁ @d&ﬁon@pﬁér@@théb@dmg edlence for the

heav ain of therapeutic anti body of
aunhbadlesm the inventiohefn eupc&asmweqthmrerecgnmimntdddsmld is

AR il R B S S o
a§§&|bt|&| Dith cf%veﬂﬁoﬁ’él ré@ula@y'c@:n%%é‘tﬁjerﬁ:@%@p%[& of controlling

there I's provided a pol ynucl éoti de encodin
thes replicatian anéamr%mwm avidiay seseetiondience imt celbr Regulatory

suShGhs inglyid prdatdi sedupTits: bg UV, s IBE 4 e

sE§OERER) Whith chh Dedfiteddrer Wherdktricwmahiibkies. Similarly, a

pol ynucl'eotides to those disclosed herein are al so
saoamd gipressicat vedtor cambe geoduredhaving ptiPNAsesuenge which

oGBS ARG 8 WC ol R B 8r80Y s socons

eXpredsicitedior rsfsdéhﬁtacr epshisst ercemiingdfasas tmeammg sayences
be sel ect ed one of skill in the art For

andesetetable maﬂfars plerraRGareed oo 1q ensuig as.fapas pong!b?e that each
polypeptide chain is functionally expressed. Alternatively, the heavy and light

chain coding sequences for the altered antibody may reside on a single vector.

A selected host cell 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.
-21-



VB61773 WD 2007/ 068750 PCT/ EP2006/ 069737 5 vectors
vegi7ee used. One vector, pUCL9, is commercially
i from supply houses, such as Anmer shagrr/ep2006/069737
W?\gucléﬁggﬁarrshi re, United Kingdom) or Pharnacia
(Uppsal a, Sweden). Additionally, any vector which is
capable of replicating readily, has an abundance of
- . hai
s PhEBhSAL ARy e GEL IR ABLEARITS: Kanthe 8G8IBI fscuy chan

Mdiof light chaitpis oreeriét frehreaiifure byfappreprdaterdssayy suttoas ELISA
is . not_alimting factor in this invention.

O h
QKo r Sipnilar gosvertianal teshniguesmayhe amplayPdAosagsiuct other
. bovi ne growt h hornon B
%%ggg%éﬁ%@%%&’b%ﬁﬂoﬁcg%f e\r/I squence (bet agI60|(or 84?
The ﬁ@ﬂé Qusgﬂg @x}btmﬁswh resystermub ﬁ@ﬂmmt&f@ynﬁ?tase s?(/fstlem (such as
synt hesi ze echni_ques no 0 t.hase, ski
10 53 byilonanBoPaSapeiGH Bty MiPTa e Bostretia a0 of NSG Tsee
BHQUF' PRyhUBlechiB B4 thEmbAAY i fead isclafld 4 Béquenced
using ebnwentidnah pravedigs (zogrdligoentieatide probgs)i Yectors that may be
S o LS s A SRserh & i
‘ _ | . _
ABEAR A8 A0 ol IBpHE Gy St g el e
15 digmaltdeguanee origid @f seplicatidy, arie bhmaope esarkér genestaroenhancer
i oo o o S8 r kst
1ReTEnE Shafsh nyy Shat Folffiiientue (e as G HEARa: Sdtession.
Rolgnaclpaiidé entadihy this ight arcbhéavy creaihe mayhise BisdeRted into

sel ection. Methods of lectin ransf or st
separateveetersang uﬁtrﬁsuwi (28 by e%&@warﬁi&nﬁ%ﬁﬁ% sgme host cell

20 YRR o g gAML B pobpdiie o same

veztorefor trapsfedbion drlithﬂGe hsseceN. mpma&csdhrlg;meund\,erhbodiment of
ppro riate nammal 1 ap expressi on systens or .,
t e@ﬁﬁgen%awm%mm? s PPYIIERA PrasesRof censiActing a vector

REEF i o200 1y challd P PgAd addor anigen
hdingdrazshentAheradf aif ke Bwknation,omhidb nyethed foomprisesiinserting into

25 $5853bs vohayebied ShShunaciPer SIREL SR aefplRbaehai o a
théFHﬁ%E%ntiEShZ%? tHH‘inQﬁHfﬁ?n. enhancers, pronoters,
sequences e I'ike

si gna and t , may be obtained from
conmencrmther embbdiment dbeneds provided at padgniucietotide lancading a

rocedures for use in 35 di.rectin he expressi
Fped feauy cBATOYAARIS RSB BEviBE thRGeRBRRG SRORIIo:
$PQ3.ONGUArdd9sig. O her appropriate expression
vectors of which numerous -23 VB61773 WD 2007/068750
30 Ip@notirenerabodiorstt there is provided a polynucleotide encoding a humanised
heavy chain having the sequence set forth as SEQ.1.D.NO: 53, 54 or 535.

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.

35 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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5 types are known in the art for mammalian, bacterial,
t, yeast, and fungal expression may aI so be

sel ected for this purpose. The present inventi 6/069737
WIS es a cel | line transfected with a BB 8

reconbi nant plasm d containing the codi ng sequences of
the anti bodies or equivalents of the present

Veslaramanbasstls Gie VoSt RUGHExs OauisRid e ioh supply
HeRIRUE N c4d An’l‘éi’&“ﬁé(ﬁnr(Bu@Rﬁb haﬁ%‘h'lrba@'n}ted Wh%;éofhb efPhamacia

various stralns of E. coli —are used for replication of
(Uppsalal, Swiedgny.eddditionaliy, anyrescter wbs:h ia capable of replicating

r%%&fv&&n%%ﬁé‘te%%%%%@% S8R a0 e bR gLl gy Bntiiotic

Mhus, the
QQIsHﬁ%eanEdcdg grﬁ&gg&%dﬂmygb@ns%m(ﬁgﬂgg@ h‘ﬂ)s e

sel#tion dfithe chirmg veedbr is(rote limsing)factandn s Inveaties) | s,

Gler E‘r’éfégﬁ%&éfvéé%? sbafieeas, nBludh A iy A Sicbel peoRRL such as
th 'bfo'vﬁfé h 'Fkbﬁ?lﬂng | BOHYArat !h@rbétagfobirﬂpromoter seq uence

ter nat| ot her eukaryotic cell " |ines may
(betaghymrd). The exprassiorovedorsusefubheseimmay| bt—‘aﬁymtbgslzed by

R T T e
éHHobfe' raidind izt ?a}‘étiﬁf@ tsistAscard antﬁﬁ@ttc@olgotheﬁamm&elg

, Cited above. Bacterial cells may prove useful
amphdim rmemxs:trsuheﬂmtrexatﬁonwaémirr@s@(b camplement auxiotrophic

AL S5 Sl AR b 7-S8h S PVARD R % A The

8 h
5%1%:1'5)’5 %\Neve ﬁvelvé@ﬁé&ﬁh grewth ofl{he: Hdst c&B8 Cells, whic

due to the tendency of protejns
hawlnmeslumsls&dlydra nsformad with the genas grcodingdhea dhergpeutic

apodl Gt e e vaaliofc subivR e 26 (st Eppterred
*ﬁgfsn Earf ﬁla%rs%ﬁﬁﬁ@n%féiﬁpleﬁ@tﬁ@kb%ileﬁ DHEER gafecton

If the nol ecul e expressed b
madteemraaremeﬂransfomgtsmrg@uauwd i themr ffrapﬁgg.]rexate

Jﬁ@d%&' halteé;) Sétgﬁ:lﬁg@ tgs?e:f@ q‘%@%&% tﬁ?ttﬁeoﬁ use%b?tloﬁoﬁﬁethods of

@@%ﬁgﬁréﬁsfafrﬁembht &8IRVMnd ampliRfrig e dell dapyt iembiebfithe

echnol ogy. Various strains of B. subtilis,

tsnsgsnenpclede LmurlgathetiaHFR sysionm saecKaufreangyl- At ah Jol.Biol.

5522?*551 Q1B Ottt PR o NogdW, Rath, K'Sopluter M

pR4& hhRafén Bﬁpﬁessi@nl Systatfis 6 moplsammmcalsm s
e g. Drosophila and epi doptera and viral expressi
Arzseamittel-Boeschang. 48,(& )1840-80, 1098 Aug.nd further example Is (the

5@%&5@2@%7@5% E}R glonF> é@%@éﬁ%? &I@%@%gg%%asble selection

G¥Ad fr2R6 G5BT the Tipd geesisak Stirtchadmbbst altiattire A82, 38,
vectors nmay be constructed, the
1979.

The components of such vectors, e.g. replicons, selection genes,
enhancers, promoters, signal sequences and the like, may be obtained 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

-23-



transfection nethods required to produce the host
wisdirgz of the invention, and culture nethods necessary

w 906’170‘8 ﬁe the anti body of the invention from pogir2006/069737

ost cell are all conventional techniques. Typically,
the culture method of the present invention is a
serumfree culture nmethod, usually by culturing cells

ORS¢ FobiF s SHTEFARH it Rkt o P88, PE8E 3R ungal
é&lpressioh neal hlsb&)@@éléeﬂﬁéoaﬂﬁgpdrmet o standard
procedures of the art, includi ngsarrrmn

i s
pr eci pi¢ aressmt Iwrtrﬁn@sq;@nenme S&Hf Gﬁﬁ line lf'rans%ected with a

SRR At EFtaR e RRG Sugudiivs cring dfibodiégbr

équfvéiehtsl of the\mésemnnvé?ﬁbneWI alls pisefd fart thercldringfand other
anti bodi es are described in WD 99/58679

nd
wenipstalipns\althesm elvaing¥aHed ae %&%P@@‘ﬁ n@YD Hewever, most
fesi rmﬂfj cefis SUéhJ)usZ?tBSQQ ?%‘c@@ar%%@d ?6%5&%&1 of the

suc escri

cloBing.vétftors Bndsotheesigpsedn tiee aunstnmtmmfcaltesgctﬁahtnmxﬂea of this
the animal's casein pronoter which when
ipvaRtiYeni cal Iy i ncorporated into a manmal pernits the

ferm! g aEa oatriaTer ifb SRSBIBLATPERIoM of the

inits m er aspect o I nventi on
ihbentior areppreférably mamenaiizh oéllspsrmﬂum NSO, &pZéGrt(BlHGdbe g. DG44),

th t whi t hod th t
G0, artrgbiashoal (¢ Bei AL TBRER G5I%, ACTRLS BEFiarably a CHO

di
& o FBmaREf, bR Eels el L 0oa, 1HGS ShapflFiy, Moldghts to be
mbdifieldywiftbhpmatiugl pebsyBitionaiatierhe.s Altemrdtivelyo otheranikagyotic cell
or expressrng vegtors encod ant OdIeS )

inssenay & epeloyedi dheysalectiofdelsuitg erﬁ"&HHPa@éIkE{P%ﬁq"é and
r‘h%m_o%rs f§|"{rtaﬁ ?maﬂﬁﬁkélﬂﬂr?é %mgﬁ’ﬁ |gr'iro ”§$Hé@ﬁm@’é”rﬁ?bﬁfdu%t

entero eri aceae suc erichia

rﬁoﬂucﬂcﬁmandmnﬁbatrdm@@ Kiowir th:é]arﬁSSeeZé,gs.zsambrook et al., cited
nt erobacter, Erwinia, 30 Klebsiella Proteus,
‘Wenellaeg Sal nonel | a typhinurium Serratia e.g.

Serr %é& EARTAEY gﬂ%\% g@%flﬂF $ ﬁo?lsc;e\r’rnﬁ'séurtéﬁle%‘? e i 2 bxpression of

such cheni (see
tﬁé@ntrbﬁdmsdmfmgmemdhef Fswly ag) revnsabinant Fabs or ScFvs) of the

EPEtt BRGION (589, S LRI el TIBHER): FRVw, 0k DhT188 (1992))
e L,
ma‘ntgiedtoramplomrw &Mndafarrrﬂ@ﬁn(z—ﬂmplymswateg forma@ayda,

Tr | ChOder eoR argdreéé;&ﬁa éétf’?fray\%lﬁ%gp(qo h%v?e5 t% be screened for

%@émnﬁﬁdmrt %lﬁdrﬁ@%‘lﬂ¥ ehfutﬁe 'Fﬁ&béul&%r@é‘saﬂ by the Bacterial cell

and A niger Tare al sO con | at ed t hou

Wwas nqumaddnaunrwdytfoldeétfom thet aa@tegg&é‘]frweuldr Be a desirable
SR %rg?le%ﬂpplg,yvanous strains of E. coli used for expression are well-known
as host cells in the field of biotechnology. Various strains of B. subtilis,
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. Milier et al., Genetic

Engineering, 8:277-298, Plenum Press (1986) and references cited therein.
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the i nvention, typically however, host cells of the
nt i nvention are vertebrate cells. Suitable

w@t@‘%,g&e host cells include mammalian cells geghpRB6/069737
(ATCC No. CRL 1650) COCs-7 (ATCC CRL 1651),

human enbryoni c kidney |ine 293, baby hanster kidney
cells (BHK) (ATCC CRL.1632), BHK570 (ATCC NO. CRL

L0 o st (PSR o B a8, B TR S8 the
B e P R T o °e$'§'r‘ifff:‘ﬁf*§fé"t‘°" e

cultnmern@tnmctsemacdssaastowoddapﬁ@ ant&pocbu@ Bpdnyention Ytrom such

p%:é‘[jﬁre gif tgérﬁv oy obfqgﬁ stﬁﬁég%\%egﬁﬂ lgl%%od of the

td metHoN] GEuBIBL bB4)ltutingaells
pl'fu%]egntgﬂ%rﬁmen 3 ébﬁuiﬂ ﬁésyzune g otHadl ngﬂ% ng u g

slem#fmeamcmlﬂp@nelcgi LN@W@@e@"@SD@W? antdosfies ofthe

S S e RTS8 B8R 0 o

p?% re5 of ﬂféahnmcmdh@ymmérﬁum At préos@tat!onc h&flmtycdolumns
the therapeutic anti body or antigen bin

f
colume chramatogeagphy, mﬂe}a@tr@phore%a@@mg,l ngﬁufs,lagqnﬁwmques are

vt TSR oF Bt Brtia HPCIAR AR RIVEBY' For exaiffie, preparation
o*fk&%t.beaﬂeb%ré IRREFIBEARIVE) 08/568790drsd wmw*r@goae

therapeutic antibodies of 25 the inventjon or ant

bi ndhgej fnommnemr?dﬁrwesmgn pét@amw%maé(ﬁgphzegexr;])ression
rayreaek gl sarrn e B S, oot NSl 7R3 %0. This

rB@tésPt% hih Bxpreusiiresfstomtuging tre @rmﬂfai‘s roaeeimprolrrmtgewhlch when
scale production that stirred tank reac

s
tramsgieoicatly Inycdrp@raé% ide € ampalparets th qi?ﬁ"é OyP"PaHC@ the
tirred tanker r.e. adant for aeration using e.qg.
cfe&g PgdpCO rr@g}anﬁ olgyl | gq&l 'g'ﬂkshear i npel | ers. For
bubbl|g LRIk %sﬁé& afithé luﬁ\IeritlenCthQ:reSlsdjmaded mmethumof producing
with air or oxygen bubbl es maybe used.

areamtﬂncad}eofdbetmwermanw@ch é@@tbﬁﬁfqoé@f@@ﬁtt Fcﬂﬁ{nng a host

e AR e ot HahelBR LR @tﬁ%ﬁégﬁf@@q@w dhor heavy
dH=my BNtheCantib dRe veRtibAKINd rechvertiipthecantibosly thereby

process. Depending on the host cell characteristics,
wrodueed.35 microcarriers maybe used as growth

> glbftséﬁlgaj;j% h%gg%\g‘t%f’ @%‘ﬁlrﬁ&e@ﬁ’ﬁrﬁgsﬁ 'Jectdr% ré?t%oﬂfngt ditibodies of

0 suspensi'on cufture

thiRhaRtion dresprokatdytic) yeastor higtter eakhsyotip a:lellsc Guﬁlbge

&E{s;%%r@gt% S Bbagetie H SraeEtesEFree Such ds Escherichia
ﬁeﬁaébﬁ’ﬁﬁ oZal %r/ﬂ@@ 3 4ﬁ6d3b§§?h27 BQBFeElﬁ@r&b‘édtér Erwinia,

0CessI apeau ot echnol o
Klébsibwa F.lrﬁtéus Salreodels eg cﬁahpooe& s/pbrmp@wmu §ieﬂ'ﬁt'a e. 9

St e ceAghind SERTR D b FRRML SHe s B G
BYeheARsinAs (88 DIF266 71 0§, Pset@omarrisisich as P.aeruginosa and
Streptomyces. Of the yeast host cells, Saccharomyces cerevisias,
schizosaccharomyces pombe, Kluyveromyces (e.g. ATCC 16,045; 12,424,
24178; 56,500), yarrowia (EP402, 2286), Pichia Pastoris (EP183, 070, see also
Peng et al J.Biotechnol. 108 (2004) 185-192), Candida, Trichoderma reesia
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(FCS), it is preferred that such host cells are

s7¥4ed in synthetic serum-free 10 nedia such as
?Hﬁj g,%g in Keen eta! (1995) Cytotechnol ogy PCT/EP2006/069737
G 3, or comercially available nedia such as
ProCHO- CDM or U traCHOTM (Canbrex NJ, USA),

suppl enent ed where necessary with an energy source
IS gf BRI TR ARt S st nidulans
okl L) ons.. One. adapt at ob anor oach .

5 1 oAbough BrekanyolpaRd BASLGS: cole Al EPEHTGR A tomplated by
{@\Slp\/ﬁp ntgn 'rty;fJ ﬁgﬁyeg%\xrﬁfﬁ RABE& %%ﬂﬁé [p'r&&%rﬁ %Jéﬁti@n are vertebrate

ee rre la so that the host
g8lld. ssliesle vefteBRABthashcelly mrﬂutiee*earm:naltart callsssucheas COS-1

(mwwggéfqggbgcﬁg%ﬂg &h&ﬁgi@qﬁ h %rbhmc kidney line
Pt h%mgﬁrj{\%r?é% S8R BHIOTATT OPR%ZGFE’J?E?.‘?]A) (ATCC NO:

SR P24, 208 (ATEOTNO.SRIYSTS), Chumserhainatﬂd ovgot ¢alisdgHO (e.g.
oo 23 Sogver Col o S TFREEHCERoL G54 Suas 5y fsee Uiaub o
L GALEAS R Bric KU REBHEY 15185358561), pAiamplytthose CHO cel lines

e rnventron for the'treatnment of huma

RAbpRIY for %M@ﬁ)@lﬁlbﬁ c(rmméat'rmIséEseartohl aells: mopkey kidney, cells, African
nmor e typi cal

ansenmonkausdnescsal 411 ERL-T B bl cafig aney cole
Ebgieng[ @‘}) bgﬁfﬁqgﬁ%\%ﬁé iatebreer fﬂpoﬂbbf@Z anbtriysloma or

usi ng cent i fugation

\thpReRa dalisa.g. Cl?lslolt(ée?&ls 5180?{15#5)0?&@5 Jper nat ant

usi n e.gJg. mcrorli rati o ul traf.i rat 1.0 [

dept % 'ﬁhu%tlﬂeﬂﬂecﬁmbﬁ Wﬂté{tl heinvgpHan qeégﬂﬂgﬁﬂggé@ecﬁ%ably

Sk al vs hain and/or light

SeShaig) Spf e SimptRim 8 LR icsaug S1uay e andorlo

(dﬂélnf ?f m%Itha{apeLmbrmrbo?g paphtigén pmdmgafragmaw thereatas

an a I Nni a I n system s

iescrbed eraphdupalEEER Borb o Bk (B Mdtencoding the
| di t,

it ez 4 360 yBEEr BABbiRGisRiq honayendind o TR1¢

cl ari fligstidens tedrefsrment witle apctmrsadnqedlng tive thermrewtioantodies of

affinity 35 chronatogra foIIo db f

Ghe cmanignepantiaeagngnaassres tasrerL sy B Eured by any

Chrﬁ-\?”?@ﬂ)rvﬂfﬂ? tho‘?s | el in §74 gﬂ” t%%l'%@ﬂﬁﬂaa;ﬁbé @ultured in spinner

ogr aphy and ammoni um sul phat e
MK Pidiiak betilesbrtiatieW fibresysiesns bul it isspreferrepioriarge scale

WO 2007/ 068750 PCT/ EP2006/ 069737
aprodugtion that stirredgan Eﬁﬂﬂ?ﬁ”stqrﬁt‘-l 8% R??F%gﬂy E&%B%hggn cultures.
(TX}SI(?&?;( h}e/aFéﬁr} aﬂQeFémeadé%tédetﬁ #6r&ficn usinge. gfs;mtgers baffles

monocl onal prepar ation conprl sin i
| erlotv ﬂfem*/mipeﬁersgrh‘am‘thbée golumusanthe § irggt aeration

Wi AR ORBeBd kIS FBY PR Yssd, 3%%“%?2*?5‘9 opfs 8 qultured in 2

esdrof reBlcuitlird hediat @npicterre@thdtaheé ynexdia is supplemented with a cell

p;)reopt)gétf\t/tel ggesntasix%h 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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10 substantially free of aggregated forns of
m.‘l-,lpgdl es of the invention. In accordance with the

W% 2?3‘5«%}750”\/6”“ on there is provided a nethod ofpCT/EP2006/069737

ducing an anti-NOGO anti body of the present
i nvention which specifically binds to and neutralises
t he act ivity of human NOGO A whi ch nethod conpri ses

SPsrabiogacmatas Sich B BiRAl, Jep Sarb LBlicH Bfdcdssdi@EL stapeau
éﬁ&ﬁ(%g@r&ﬁstéwnblb@l vl 153M03ctB0)nestentibe batdh prtess of perfusion

tranform ng a mammali an host cell (e.g évvlth sai d
emltwe Adthoughrenombinanty $ranstyrmad mamrn@"arh osknglisagy be

glél[.j-}l'g :rb{ls,e u?c%@[aéﬂlﬁnd'%é}gfsilgﬁf@g{fig %%y%r%nﬁé‘feta??alf serum

g'—’i’b ‘?t%‘p‘f'é\%n@cihat sudtehogtaelly eiré eoitired !ﬁ @hﬂ‘tard: serum —free
t ody of step (d). Once expressed by t ij( I%g
medfstich he mchaﬁddyl Kaen ol (4995) Gw@tw;molc?gv pg-163, or

S i 2 85 SRS o RSN camores

aﬁf?%\i‘dq%dmﬁ%y QrélHééédshW With 4 8gerag seurédrsuch as

|t|onaIIy other in vitro ass P\l
giegosé aodtsynﬂmm: grovmefaqtqrs mmhtaSamc:@mtgn@mtﬂnwwy >TPe serum-

r@g %QUQEQ@?’EEP%’:; %‘%@#ﬁ?ﬁ%@@ @'@? fbpes%t (#ﬁ?isgai'g%?faﬁﬂﬁ:ﬁdg row in
rrglgl?l‘rrl fieeRionitidie. L@h@hdﬁ‘)@%ﬁ%romhaﬁwﬁare 8Gctohbstreells in

Ications to the anti bodi es of the present
Bemmt:ontalmmg Inveidia agidyepeateaﬂy exc % oftthe ﬁg!ture medium for

ti bodi h t
M sefuan-Gee drodae ol et el KA B RgBpt Rlserpm free
ESH(Hl’gBﬁs '(%?eé‘é‘ @V"Echﬁrfaﬁﬁé\'gal( e P{1995Y ireAhiodl Ol techno!ogy
ody function, particularly effector functi on'%&)g 623,

walamnentbdewacﬁssth|2ﬂ@ﬂ canlove (Berery b:Cesbaffds)

Sé %?6% Rlﬁ:}] b nol. 32, 35 1311-1318.
$aGSBIT RHANSHRd of the therapeutic antibodies
°r a”?\n%ﬂd R dthe thVenfienaekfeted Gite the Aiedid enay be eetovered and

i nven erel n one or nore carbonhydrate noiety is
adrfied froubthe mediziysidg lBetasigty of teshniques tamsovidg a degree of

vBel773 WO 8750 PCT/ EP20 Y/
EHH% rhsflgt@?b?q Zﬂ"qgﬁ L@pp@% yge. b rgé%ai-ﬁéléltﬂg of thera peutic
%tnﬁé@é&%@‘tﬁ@ in¥ehlloR for tﬁ@ tréﬁhhbﬁt 6f B@han p@tantselypmlly mandates

or enzymatic attachnent of carbonhydrate

ableztst 66% andtynmore piealty 98 % or 8984 puatmemeare&@ thgeulture

%\%ﬁ gﬁl{lgl{l il 81f @ggaga%lgé\%%h{égr m%qurlsg?\séﬁ%l%lbel debris

From iz culgﬁe'rﬁaéﬁﬁ% a? réffovieti Ushig Célnthh.rgm@h fallowed by a

process of regal actosylation and/or 10 resialyl ai;
Marrmabem aten oﬂmgamrwgnt wslng Beg. Joisraffgation, 45 Atfaﬂon and/or

Sy o SV B ORI a7 B o
electrophoresis and chromatographic technlques such as hydroxyapatite (HA),
affinity chromatography (optionally involving an affinity tagging system such as
polyhistidine) and/or hydrophobic interaction chromatography (HIC, see US 5,
429,746) are available. in one embodiment, the antibodies of the invention,
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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hal f-1ife of the inmnoglobulin. Antibodies, in comon
;)7 nost gl ycoproteins, are typically produced in

a mxture of gI ycof orme. This m Xt urgct/%p2006/069737
ng (Hogtﬂsgrly apparent when anti bodi es are produce fn

eukaryotic, particularly 15 manmalian cells. A variety
of methods have been devel oped to manufacture defined

Bitvel b ars Shernn y%@is@lﬁ%géﬁﬁragéﬁ%%me OB Q4 fien
ARG, §eiE Vaious Hor! S Gyfiedly mbAgARhalTREpMelion

d)hq)rusmg/ahIEaswmgﬂntmsgmatﬂrw gl 1@@mg,fmltdfegrapwtdf¢hQ antibody

of %’Eé ffl?{lel"fl@,goﬁry“égt'g%? n rﬁﬁ?&&'@e p&ﬁgcprﬂglﬁgﬁ@ncp&erefore
f&‘ﬁ@é{\%‘ﬂ@% dimeriebf fh%q é‘m $8itébly ueh dr@ﬁé‘ratlbﬁé are

exanpl e ess SUC two or a’ si ng e

sybytzmtialyrfrep odfaggeegiatadnfmmwofasntmochﬁ& otibe ibventiony

e S RIS R PR rtro o
Hr%u&%ﬂ eHrlP gga?ltiﬁ ©of Hts pRischt m%hﬂd)ﬁ hich specnf cally

WI se needed. The dose and
tntudab and néukalmdhetadmt;aoébumantﬂ@%ﬂawhwb roethead eomprises
of the r}ol ecul es of the present invention in the human
the staRsLh on, and can be adjusted by one of skill in

the f‘f&ﬂ c&ﬁﬁ% t f theeditiidd
and ﬁépgenergl r\‘Eea t o|t§ﬁ‘c gtqéﬁ %:apﬂ?s envi sa y
that (bpprexviding dosscogd veetay. enmodingthedight chairefdhe WY'

to S:/ee) hﬁﬁ over an extengﬁq_&#?gﬂg‘% @8@ ﬂﬂ@" Fré% ﬁrgyénd

therapegéé&oe@éétggcy The node of adm nistration of
the therapeutic agént of the invention may be any
sui t 40} eulturingethethast calb lof staps(c) badeneonditons n@ndwzwe to the

e R BB A M LTl e
aam Z%’EE{‘%{"P@” g the §ecre?é&’§Hﬁl?cftf§%‘ﬁét¥p Qé) 035

intr |ntraper|tonea y (i
intramuscularly (i. |ntravenously (| vV.), or

: 2:,; ke %{?gggd F&élﬁg{&%‘éﬁé@ i gpaﬁ%gfﬂf’qtggp I$'then examined for
i Q{mjgégwug][bi; lﬁé%ﬁéﬁ‘ b??ro?ﬁa?é E@ﬁy vpre%@auyboaﬁeﬁﬁmal ELISA

I nven VB61773
meyﬁmscar@@mmmw amsn@hsatuvacand/quantgat@vﬂ bimding of the

l@ﬁﬂg w&gugééﬁklo%qlﬁ qtrﬁe l‘gﬁchgé]sréyg{n% %bs&uie used to verify
M@E@y%ﬁg cg(tb%ﬁbﬁé &éhtmuwaﬁ B%lcﬁlr&u@tégfpédformed to
ant i er a

Iy buff red at ysiological pH, in
earafuatmtlnepd;slétence Dﬁ}rmcamtmodysnﬂhebedy despite the usual clearance
conmpositions for parenteral adm nistration wll
8% PPSconprise a solution of the antibody of the

i nverbinen niddificatiorisiteithe aptibddies of tid sslevtihviention include

phar maceutically acceptable carrier, preferabl n
alyeasylationcvariants of the\antibediest the invantiops Iwe?évféw 21

eﬁ@ba ot Bridervelt godifidils Mnef? cBfstant v%geaﬁs .@mbmfb have a
ese SoIUt1 Ons are and gener al free
profoumdt effadt @heantibody functlon partlcu!ar!y effector functzomng such as
those described above, see for example, Boyd et al (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
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matter. These solutions may be sterilized by
vBgiyentional, well known sterilization techniques

W 2009l0687gb| tr atl on). The conpositions may cont ap@rkP2006/069737
p

armaceutically acceptabl e auxiliary substances as
required to approxi mate physiol ogical conditions such
as pH adjusting and buffering agents, etc. The

c&%ﬁéﬁﬂ%&%@ ) To%{ugglﬁﬁ |°g?h A%SgYaaﬁﬂc\a/ gépgeﬁﬁlé/ SFE%Bé‘ra'g_f}?es-X‘?’(ﬂreonine
rhotfarbats 4 b@!énﬁbpsite fbrfe%zgmﬂaldtbachtnem oﬁtatb@@mydrate moieties
about 1 %to as nuch as 15 or 20% by wei ght and w| |

ansl maydeereforsrberused to masinylate the glycosylalign pf@n antibody. In
RIS b cnamBB 2 e S Bl el pabiord e

lgGPPRlhdaThein Wae increaséd ¢iroligh a mbcesmsttéwactosylatlon and/or
I njection could be prepared to contain erlil
00

rBaiehatian uﬁﬂarbet%rﬂd4tgalacéewltrawefaeﬁ ’963
s@gl;r%ngfoqré’?é’ gwcq’% ﬁggﬁ’e @Wﬁ%ﬁs@aﬂ?@g@ﬁ :é‘Béﬁerved to increase the

MIifb@Mhe)fmﬁrhaogmnm mmtlbéidiesl mrd:qmrrmn with most glycoproteins,
phar maceuti cal conposition of the nvent| on
aratyRiGaIoRIEduRed & PAtLER @SR BtUre M?P Paﬂéoﬁ?&? Frixture is

PRty Syl yHFiaBe e rofbel i fusothc tpicdany

rﬁ@mmlﬂaherfélllan?\ wx@f ntelitlaod? E“ge'b?e" dwefﬂﬂedotb manufacture

donariabientogs seaaRaNIc ot alraie ﬁﬁr@@%pﬁ%aﬁr o Srs ot al,
ar'gé sjcr Iﬁ%g%ﬂﬁWfék%r%?gf {Zﬂ?ﬁ%%‘&éﬂc‘é 268 17'9@8D%Ms et al

nor e or éxanp

(Re02)Qhem. Rev.PHoR, 7 tangadt a%@%@e&cc]ﬁhénﬂaes 3%1627 Thus the
Publ i shi ng Conpany, .Easton, Penns a} For tG o
l@v%@naﬁqmma.nmraaty@féﬁgnapeaaﬁ{ Whanggipns @ptibodies

(uichitaybd B ] 1dC) ROtE 0. 86T B RSERD e nBRéIn EBinfurbing &
d@ggeMU@ﬂér. (ES:?/: Y. m:déa%.l flolp tagamgé;% Ilnlal‘iesasﬁu:haas Bab oAarsingle)
FsmmieS e anthopibarAniioen BIRANG s eTa Bereof.

Vo1 T8 GRS R W uebfith minytog s iRisRra 2%

pﬁ"bp}nytaamm hﬂbwar@ﬂhte sércmeob\ﬁrmldn#%mm clinidal, sWhpﬂntg or as
New Yor k num Pr es

Ot@f&\f'iﬁ pRedesi. the  Hbes A0S AbARUA ORtgsalmest keiats o the relative
fu?éﬁr?ij“rgﬂh%r}ﬁ?lecﬁlqpsgﬁrtﬁé ??és lﬁ\«?é?ﬁ}%}] lfrgﬁé)’haﬁ% circulation, and

fec pes of sugar on
canhdig bdjnatedoby ohe ef sklﬁlimthmanhiepéndm .t #ie, cahditicrr hemg

Sci 2 003 274 | Kk )
t8aled ad {he gehata Realth o6 (g patients Jtis & isaued TRl faneated dosing
(sf?‘ ehkte HUE8F of bﬁ&é @vgﬁ/ytw%gweelis YRR BN SXand@s fime ;5éhod (e.g.

002) 1033-1039, Johrison, R, ™Mannitol -sucrose

fw roushe siardhsiamaybe requitachio ashieveomaxjmalitherapeutic efficacy.

| y0ph|1 liz %%{}F%gﬁlwsr Qﬂ&g‘gf E;é Wg?%%élﬁgoaz%qp? %ﬁ ¥ mvention may

mOénwssmWG ré@teavtsich 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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protein stability", J. Pharm Sci, 91, 2252-2264, (2002)
*lm??:ptl re contents of which 15 are incorporated
ereln by reference and to which the reader is
6/069737
ngg@./qﬁpz; lly referred. It is preferred that tﬁcmgmm/
t herapeutic agent of the invention, when in a
pharmaceutical preparation, be present in unit dose

3 PPsIndERa Rl RouPReSTRISTGa Aetapb B I FrddBhytacti
?%ént ofthd Fhv%fn O|8ﬁté\rY %hMeéu@%sﬁér{s‘i&rﬁoﬁwuﬁéﬁ‘ @bntaining the

ur ol ogi cal | seases I n human, one dose wthin the
emglgeeneﬂ ardibody, paderably lp@ffered atphysi¢logieal gitl, infa fRm ready for
i nvention is.env

BlRAAN S pialerad: dhedanpgs ot ol Barsiietsl dtiffyatign wil
Lorfinon 31 rgaﬂyé aWohitlon of tReEhtiBBag ofte invenfies ©8 sadatktail

e repea at appropriate time 1intervals selected as
thppaaf dissoihvedin appawamlamallgacmwablﬂ ¢asgar,ageferably an aqueous

5581 Rl s b R g 8 e W 0%
éC!Z&HE' ANG tﬁlf‘ﬁké’e?ﬁeﬁf‘ Q%Ilijltlbﬁs aF@st%fnTe?Qﬁd yenstdlly free of particulate

nventlo I MMunNo ['ins and art-known
mgtiehi These solutians! masem sterilized by rconventionalewett 5!‘1010’6

S Y Y G R LY S

Hrh Rt é’éi@ HuxilBnE 8L bEnés és ?étilﬁfé@fdﬁépproxlmate

fra nent ﬁéreo an a harnaceutlca % accep tab
piwsloleglcabt:onmmarmﬂh as pb#aqmynrm(a@d butfedng @lén&h @tc The

SAS3BHR B3 SBlnctb2SPE v i s Breh s formulaton

: r‘tySMHGIyt he., %tm 1&@%&%&9035%1‘@&@ rtesetleast about 1% to
I nven

ion Or a functi onal fragment t hereof and a

qmmu@hmns oaQD% la'¢ weightising willrbe eelected primarlythasgd on fluid
{08 RSS b4 2 S ut e bR o deieiaton

5:15%{ bqpi ng, a stroke or ot her neur ol ogi cal di sease.
-31 VB61773 WD 2007/068750 PCT/ EP2006/ 069737 5 The
i nventhus) & phameacentioal enrpesitien pbthednvention fasiptramuscular

Bl 8508 o ALF o 150l BEFRS o B bocen

S5 1CHG B aBbah FB0TRIG, ©.¢li 8RR 80 rigtosabbut®0 miisrmore preferably,
conpri ses adm ni sterl nfg to said uman i n need ther eof

abous 5 gt tovabaut26rmg o6 amaatibadneidhe dnvantiony milery, a

esent ti n
PR BEH 0BG i B AR 4R - TR SRl o e
Mbdé RPN BHtainCatidu® W50 miefl steiilacRingees solution, andlabout 1 to about
onset of Al zheiner's disease in addition to gor a an

30 aad paefevably § mgrte abiouty 286 ma of AB IgHginegred aatidogy a
ByERbrE bt FRALR Sy ' ARl Rt ﬁi@%m@%ﬂemy
a?drﬁlmﬁttameabnfpfo@umtaremmhfowm or wiltbgapparent to thasfe skilled in
the art and are described in more detail in, for example, 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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15 nmedi canent for treatnent or prophylaxis of stroke
¢B64795 her neurol ogi caI di seases/ di sorders, in

W&afgb @@k&r Al zhei mer' s di sease. The invention gc§PEP2006/069737

a method of inhibiting neurodegeneration
and/ or pronoting functional recovery in a human
patient suffering, or at risk of devel oping, a stroke

Bhanacmtivel BadiX 88 E'oGARRR dofoUEEhInd NG YR, NY:
PR/ ﬁr{%@ o, ARSd, MtJh eERGPieARDAI] méracﬂonm Fl’are:ﬁteral

an anti |body of the present |nvent|on

Formulations”, ﬂrl%tgamnSCt %‘e(mQZ) 2283200, imamuia, Krﬁﬂéﬁt“iﬁﬁﬁcts of

B’ & %%B%ESH%?%{P %ﬂtwg qaf[]ﬁr{g q%haef{lé%ggﬁg 4 Pfarm Sci 62

f dESE alinityidrid it$ roteln-
(FU0SNPRBAITH 221t Kb, B EAGDR chystaliniy g

uncti onal

rono
s’enﬁum—ytahﬂimmeffact q;mmget?\eem-dmrtg“edi Rhiaem. Pharmacel, $# (2002)

3{)@@ §‘§§pd Q F@F%‘b‘f@%g%'E{’}‘Zﬁ%&%‘ formulations for

Ftﬁeinrl Sﬁlﬁuhi‘é}ld‘d”.l rl"?‘iairlfi’f S4i 0BF (20021914028, treating or

roph y axi s of stroke or other neurol ogical
di seabls,BWang ¥, Wangpéj.t Petoxide mrgationdn polysoskate S0 and

aq@wﬁggcﬁrﬁm%s 18,2853 835082 6 61 gaprtsor whin

bi pefdveride ametdwhRRtheiresdet isapecifically
re rg‘gqrhté%e?gl% anti-NOGO anti body is

egfeiradst ered i ntravenously. Neurol ogi cal di seases or

SO 5 oo AR A e PHind A
Ehﬁﬂﬁ cétﬁm&@bf’é d?&ﬁ@fﬂtbegéresgﬁt intupniogedeorsts. The appropnate

eri pheral neuropath rki nson's di sease
tnmapegh@hlysefﬁacumslesemw begenmined readiy Bynthaserofskill in the art.

3"@1 é%&ilkfgw ltr%ké%lr\g%%ﬁ?gg%@ﬂj%fﬁ%@dﬁtfﬁ%an one dose

mﬁﬁ@%wg%c*%b to 3800 r'np";?é?tmtg Bbépvﬂghtldf%m antibody of this

onDtlng axonal S routln CO”prlSl t he
st\amtloh is env:agedgo aemdmmnlswted nﬂrentemi yapfefe s.C., L.v.ori.m.

oo, 5B 38 RSB B B SBI 4 gt e
'uﬁgﬁgﬂg QEIBREEd &s Mbﬁl‘bpn'afb By Etﬁﬁy‘%iﬁ args peCt theref or e

IS provided a nethod of treating stroke 10
( par t iThe entibpdies tesdribed:hesria) carvbe iyophilized for storags and

RTINS e —
i 8%%1 Wﬁ@namﬁﬁlu%@oﬁ@ﬁr@ a5 artkmdwlyophilization and

particu einers disease in a hunan pat| ent
\nbcm‘lsllhmﬁdmtﬁecbmmlesm hehemplayedvenous admi ni stration

o0t o) SHBBRHPAL o A SR s ercBotiaRostin
ddenpHsheg BhtiiNOSOD astibddyasfihe $Jr@smllm.ﬂiﬂ1tlanrm1mfnmcuﬁnal fragment
thereof and a pharmaceutically 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 andfor promoting functional recovery in a human

patient suffering, or at risk of developing, a stroke or other neurological disease.
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pronoting axon sprouting of neurons wthin the central

%%ﬁys systemof a human subject (e.g. patient)
nmet hod conprises administering (e.dg. PCT/EP2006/069737

WORPQ68H8us| y adnministering) a therapeutically

effective anount of an anti-NOGO antibody of the
present invention. 20 In a further aspect of the

present inventiaon there is prov he use .of an ,
ant i - NGSDVERtIoR dehastproMiges @e@@hhoqd ﬂ{/'é%?tm{“pg prophylaxis of

T‘ Weﬁgg%uﬁ&?&ég r?ﬁoth@fHt@@?{/%@hgﬁlsdlﬁééibs/dlsorders in

ettt ilas Mzdireerte diseasenin 4 bumtanewhich aomprisesfadiminigtering to said
(particul arl

wianan imasg (hereshap Serer ra?n%@heﬁ%ﬁlég‘"'('{‘]‘é’?%gﬁﬁﬁé@fbf the
é’%sgﬁf |'r195ﬁﬁcﬂjl Pﬁ%ﬁ&fﬂrﬁ}'f a ﬁ{e'ﬁ't iRBof AhRsigs of the invention

gton's |sease particul ar Al zhei mer's
maymedml rhemoeisscn‘ltmamlslent mslammhaimed)mgf@smn and/or onset
sclerosis

SENabemAT's deonte imeddoR Kol 35 Attt 18] ieing gytabiished
,%,ggggg[,pglhg Em(ﬁéhémocesses in neurons of the central

Fvous sys a 30 human patient afflicted with
(or sHggkat thel mvent)orspmuicbs(tbamemflamr ar;tn-NQﬁ@mrwbody of the

k
S’Eeé%ag?rwe% o atunclionaragmeriheradLit the prpparatog of 2
c%‘?ﬁ'érﬁ*orf BLIhERY} ﬁoﬁhﬁ&% f stT'HHé 'ahatdlﬁeﬁné'ur@ﬁfgﬁﬁl

erosis a partlcu ar Al zhei nmers
dllsaaee@'dIsbrdﬂTsmatﬁwﬁc:.denAizhemem‘mdaseaep of

o f ecThe Svardniaigh Pividss § MR enMIRTAS ﬁ%ﬂgéocqagl%%ranon

Qﬁ&/ﬁ?ﬂoﬁn@ﬁﬁ@hﬁrﬂ:‘ﬁonéﬁe@o%’@tiﬁ%rhlﬂﬁﬂﬁ%tléﬁt &differing, or at risk of

I nven rovid the use of an anti -
devélbpidy, afstioke qwroélsmrﬂeu rologital discaseldisorden in partigar

RizheiemotdResss orhish oSG A0 SITRT R el Tignan in need
HUTBGEAA bﬁg?t;\fér al‘hS éH LAGNTICD MhHERESSfthé present invention or

NEUrons o € cen nervous systemin a human
adﬂmamahfrégmanemeneoh (or susceptl bl e to) stroke
(partijcu

cor d ln o the fivegtion RS therlifh Pra® BHENQHR ABlibody of the
EFEr b v@lntlaﬁgﬁ'%pﬁhemmal P@bﬁéﬁ%lﬁoﬁlrﬁm@%ﬁeparatton of a

on"s disease, nulti'ple sclerosis and in
pesdicarnent for inhibsitiag eeumd@ene&mndinr promuetingefunctional

e o humerpratsie fteg e, e bk BE Hefl BRI & ke ana
GRS et Ol0 &Qpﬁrﬁghéﬁﬂlﬁmé@id Mnbﬁi&r'ﬁ&zf@iﬁbﬁﬁ&ilms‘ehe

precur sor rom | oi dogeni c peptide is
der | vémeanviermdnmaop;qwms anqthod of eating RO RYYlaxis of stroke

Bh ot haroibge) feearBispliinyhbaiefigt AR Riners disease. ina
ﬁBFhan dédi’lngﬁélhﬁ er‘nr% E%Gﬁp?f??ar@ﬁt@dll administtationafd thiedagmutically
e ectlve amount of an anti-NOGO antlbody of the present invention. Preferably
the said anti-NOGO antibody is administered intravenously.

Neurological 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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Ap40, A1342 or a conbination of both. As used herein,
the term "functional recovery" refers to a notor
¥BB176R sensory and/or behavioural inprovenent jin

a
WAOMI0H06875m| | owi ng e.g. an ischemic 20 event orpqwliﬁ”?ﬁm“m"

or on-set of clinical synptons. Functional recovery in
humans may be eval uated by instrunents designed to
nmeasure el enmental neurological functions such as i
not or Thehrveition sleopaovides amdethodrafipriamioting axegal spredting

e Set S AR 3950 3, S0 XG Y shbocy o
g‘gﬂ)rces%{ inWbQES@e?EisdﬁHb{ﬁbd l'nl‘ézrlﬂa Pérfdmtdd MOREHr in-vivo,

Vitles. covery of el émental neurol ogi cal
prefetabiytheametirodrisgsarfarhed inkviveist rument s such as the
NI H Sﬁro e Scal e ( NL.HSS

funct iHA ggherb%qupém@e&ﬁ%%vﬁ%p@ag@ %ﬁﬂ'pg@\ff%fl treating stroke
Qﬁ%{i@g?ﬁ? r&&énﬁeﬁr‘éﬂﬁmmgnﬂ?ﬁtspﬂél%o'rd ifj@vyi, fldnfetdraporal

ornia Verbal® Learni'ng Test, and activities of
dﬁiﬂantibt;)(tau@paﬂltis?]ppeﬁphem aelumptathy,ri%arkmﬁen'ltssil%@ﬁﬁe. as
the ADCS/ADL (Al zhejner's D sease.30 d ini . . :
ﬁm@na&qﬂ&dnwéﬁeégqu)aaﬂp% o0 Partigh B #izhgjmers disease in a
| Wi rp¥ises thd ahlinisgation of
Tk aptehHCh Fiktfod EBirfisod t1é [MIaReAbls adiinkaton of
ithérapeutidallymffective matount of antandi-NOGA @inbhody B thepinwention.

ant b PdyheCaspRraf S ReBh EVERTaS NP JE PLOVIEYE @ method o
@?&ﬂ@fiﬁ@ laQSn %g\é@t%é?fbﬂfﬁoh@“ﬂﬁim deididll RBrvous system of a

Ilgonu eot | 1 ng restrlctlop S|tes.for_
Huomimgubjetio(eRy.chaiiedt) vittioh meetiatl icomprigesasinisistering (9-6-

iBeavEruShiamietedain Teseperiay Aisshe dBlou Bian ant-NOGO
A tiB5 Siﬁ%h%ggﬁpﬁ?%ﬁ%_cel Is) as well as a hunman

st gnal’ seque I'l'l and Spe | restriction sites
ver e ilntrfadherdspectiof dne ptesentinveotian thereda psevided the use of an

SOOI grukedy B eSSBS T PR aqrocy
PR RO SRTGAT IR {38 R0ty T 8 oy
regishinistiabtemedicesndrit farthe treatment of stroke {partieulary isghemic

ST 5o B SRS, M Pk EEEREE patics,
BRI B R s e o

Iparticulag zheimer's disease,nmubiple scletasigiehamyotrophic lateral sclerosis
V\hPErEi_n the CDR were that described in table 2, were
AAESh A husa RRERM. encodi ng human 1 gG heavy chain

desr | B D D o e oy e od
grgenénaingaonerocessesin Meunyns of thedwantial nerveussystamdn a
gﬁ rﬁ%ri& ﬁgﬁ%@%ﬁ{\éémﬁﬁt(opéﬂ%bm@to) UEHRA (pdlicularly ischemic
stroke), brain injury, spinal cord injury, fronto-temporal dementias (tauopathies},
peripheral neuropathy, Parkinson's disease, Huntington's disease, multipie
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
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20 (Stratagene). The foll ow ng table discloses which

V[fsa1|7ltml ength heavy chain protein sequences were nmade
e plasm d vectors and which of the sequen

W%@DT/@@7EG n the sense that the only di ffereﬂce |Cﬁ§'?%65069737

am no acid sequences of the paired full |length (FL)

heavy chain sequences was a substitution at (B5M

(kabat 25 nunbering) within the CDR H3 of the variable
aflfniskable PhizrmateutifReoapatitidnied regerkasting 2xX00 PrOCEsses in

substitution (to formCDR H3. of Tabl e

negyone of 369 cmtraumom%ersm NBTNA. P %%"tﬁéécﬁ?f_’ E’E@f
sliiebityeesth stiokB et B g SBoeE Budin IR %@"m"“
irflirg §%dm-mmahqembatlmmyopM|ess) pmmetralemeuropa hy,
Pé%a%éﬁéiéfs%%%ghhﬂhﬁné'é@ soliSease. funfiolk SuprpRis b ingparticular

0 sequences: L11 FL (SEQ ID NO 36) L13
%%%E%D?Hé g 17), or L16 FL (SEQ 1D NO 18).
VB617MA3a watr?éroaé.ﬁea?aﬂ tRETiNERROG/ heds 33 arqwded a method of
parallel a chipera t t he ch

uweting tf@aqrqqyctlﬂﬂ)o?sﬁrhﬁa\ %30§qmg H%E’l“ﬁ%%% i ‘cntacting a

BRI IS l¥ssh' he Bredifeof Homhich thiRmyloi@den peptide is
dpfivediced a ROGO! mI?peMe tegy WEM&OM witlo anelangi-NOGO

Rid and RIn piasmnmds ther vect or swt le f
aptieody.of thenarasgnt Inventien. & tarical A 359 Ryglrsor is APP.

r& %ﬂiﬁrﬂﬁl@%?ﬁﬁ@%@%t\égﬁésﬁﬁﬂ lcfo:g%?ngdség Je A, most preferably

E%l A322 or @ &mbimatisn bPbof.oduce anti body.
ternatively the same plasmids were co-transfected

i nt 0 Asli4ed haeid, ¢e tarmpifuactianal seeavery Jeferdo 2 ok @dfor

SBELIS) Rab SR o htin S30BBRF S ..o schic

eOHﬁ'J &9 Lﬁ*fb? bﬁeséﬁﬂ‘ chniéal éﬁﬁtoﬁ@F@hﬁﬁomm eeabﬁ?ygm hemans

I'n con ns a neonycin sel ecti on nmarke
maaaﬁm evaluatédbylinstruments slesigneddo dnewraﬁwmsnw W@urologlcaf

fincighg stihiasmetas tipralt Shosatith B9 EhafiiAN. seaniiye functions
sﬁf:lf] 'a%'nﬁém% qgﬁé%@ﬁm tti%!‘?\%!%tt@lfalldw girebroms eandZIantnonal

Exanpl e urmeni sed ant i ant i ody bi nds t o NOGO
cmﬁelhemucmbasﬁﬁaqwse&faiﬁjlyéwm ot ingtromentr) Aivitigs.

25 o0 SRR SR BIPG SSp bty traments
chﬁ ks kR NIHOS{ISRE §\‘:§I%WNIHB%D récaesry cfcsdumitivé funttioréan be
measured with neuropsychological tests such as Boston Naming Test, Trail-
making Tests, and California Verbal Learning Test, and activities of daily living
may be measured with instmrﬁents such as the ADCS/ADL (Alzheimer’s Disease
Clinical Studies/Activities of Daily Living) scale or the Bristol Activities of Daily
Living Scale, all tests and scales known in the art.

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 Rid and

RIn mammalian expression vectors (or any other suitable expression vector for
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in TBST to bl ock non-specific binding sites at room
tenperature for 1 hour. 25 Antibodies were dlluted |n
VBBYT3+ 206 BSA to 10pg/ M and 112 dil utions made

WQ 20068250 | bodi es were added to wells in dupli @&%E%a%ﬁmﬁ””
i ncubated at room tenperature for 1 hour. Wells were
washed three tines with TBST then incubated wth
anti - hunman kappa peroxi dase conjugate (1:2000) for 1
ehpwssmﬁmf preteins wemmmmdellshrasa/veli aes lwmamsa'mml seduence.

s e e Laesifctign SheS werarabSadess Bofartie FE 3 dGhen
CI@@%&QEQ%@%’WPAW1 ﬂ?ﬂ%ﬁél%&%né’é Rr GONAG ”ﬁtbﬁlill@doontalnlng the

densit nm was neasured usi n?
hphereyt eadated c@askantoagiontalpreventeMICCramd GEIC activith(L235A

apd S48 T s PrnatBeTiog svsiere): i bend Bev rextiptin sites

W€ iR c@%%{?ﬁﬁ’ﬂ% tihe OfidBehanh cBHtmﬂhggﬁe arNPadirRIH $l§na|

conmparison w e chinera (terned Lc which is th
sebuemcaforiciamng mt()d?inmontamggtthe hRAEN hﬂppmeowao’aeglon
IDNO 7) and VL (SEQ ID NO 8) and human | gG const ant
regions)) to GST-human NOGO A56 (see Exanple 5 for

caveATH- 1Hfh.§ﬁ% Eégﬁénéé%mwemmwmmvms {STQ.ID.NO:31)

nmeasur ed opt ensity (OD) 10 at 490nm a
quanﬂlasmdseerrmalmg humandgﬁl h&aal»y ahain amine Bﬁldt $Rguences,
hows. t

o en(tnegfm%we@rth dosCibedin atlaca WP aroddoed PiaSiide

eﬁe&iaﬁggw %Flainnarﬁirﬁbuécﬁé sbgfenses) Widrehfthe CDRs
ant | gene ate y ei ther the polycl onal expressi on

weye theah cteschbegen tahle 8, wene preduced frorpitbese existing leg@rlier
hese case G levels were quantified by ELISA and
p[ﬂﬁmgﬁibyd@ﬁgw@ 915 The results fromthe experinents
@Woin@ MUtEHOES, deﬁquab@t ﬁlﬁ\ﬂbeﬁﬁg) ulsm0§ the Qﬂlcﬁéhérﬁge kit

mut ati on i mproves the performance
(Sinatageds). The only exceptl on is H27L16 shovvn in

el + e Tolap o8Bl ds 855 ee W nd ety st prasgin
sb&ﬁ@ﬁkbé‘s%e% ﬁMd%nihwné blés*aﬁd viiided @naswmuh of the seizdidds were

has otherw se consistently performed well in other 20
pairedyin ttnersense@atsthemiy differennecio the aming acithgequences of the

pRcel FUFRRE LY B, SPfuork s ¥ SbbanitonH Taa (kabat

nﬁhﬁiﬁrﬁ@l) Withithel@DR ﬁBQ:lmh@vénaﬁBter@ﬂy quanti fication

_Iprot ocol 25 Nunc I mmunosorp plates were coated with a
@blﬁSantl hurran IgG chain _capture ant i body (Sigma

12009

RS P alnea 1 3 Al o COaM SuLStriE (S Farte LI HiEgl g )

ont a 05% Tvveen20 TBST) and
H wegsgfcﬂﬁ e 3@ Ab[@ofe 057 Tweer 0 (TES T ar o
I-M((SEQ:ID DO .fH) oy H26HL @EQd%rNQeﬁ%)er ature. The
S (SEQ D NO. 16) H27 FL (SEQ ID NO. 54)
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 fult length light chain
sequences: L11 FL (SEQ ID NO. 386), L13 FL (SEQID NO. 17), or L16 FL (SEQ
ID NO. 18).
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30 washed twice with TBST. Tissue culture supernatants

b i ning anti body were titrated across the plate in
wﬁoqﬁg%%hl ution steps into block buffer and i nQIER2086/069737
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30

tenperature for 1hr. The plates were washed
three times with TBST. HRP conjugated anti body H23
(goat anti-human kappa chain, Sigma #A7164) was

o s B ALCR B bt crob e
Ney. 9 Jﬂhe1(§"—3cﬁﬁ$u“"%rn§th"€ﬁélﬁ§ chhipeising te2Ad0 hnuﬁBS‘N/Hu(ﬁEQ ID

evel oped wi 100 of Fast-OPD substrateé gb duced.
KPR 78 ahd Wo(SER lmmo 8)langhieumen lgfeconsiant 5ediIgna N Wassproduce
after which time the ELI SA was stopped with -37
V861773 VO 2007/ 068750 PCT/ EP2006/ 069737 5 25pl 3M

DRES St MIGEAS read pl ate and
antl body concentratl on determ ned by reference to a
st anthdJIandJ Rire plasxaidper @her vertors wiitable fangseAn mammalian

Lok et 0 bRy o ey o

ngﬁsi%?:gadg‘l @?F@%I’EEQ\& hé@s&a)at gfnaliseate M)@Egd\smle to

eate oning a encodi ng_ani no aci )
Wub%’:’arﬁiboﬂynﬁhemml)j\ e samerRIasmI Wate.PO-rapsiactest into

GEX- 6P1 t T- t

EE%F@nQH&O 0¥ RiGinbReten AEFS B b @aﬁi‘%‘eégﬁtggggz of ce"sd
h easideifige media

BpFER O R sy ens S sEisEbghol mers

$RMJcmta|n:s&h€éJl-HFla@elnet Rimeertans0eoRmYSH %qqo&qmgmfr ). In

the fusion t ef. ur| fi | lture

e DRe Feds BT ARSPutS ety from the fisgue culu

r%% .?éh'{ il éthér%%béy@treéﬂmmnant aﬁinmﬁwas eetrovwa%d and purified
usi ng reduced gl utathi one and extensively

diyedffisitylclhuganatographs, Omamﬁﬁmt‘%ﬁéﬂhﬁ@ﬁﬁg BSA st andar ds

and a BioRad coomassie based protein assay and then

The b| m@ nﬁo@,@.née wéb éﬁémpmtrﬁaﬂﬁdlmhnl in PBS was
anti b ? reconbi nant | expres&e)%&o humant Wells
lmd\onasNanallmeamosgrmglateﬁeﬁ b%‘r\é’g QyIgh
or Bl Acore T100, ad with 2% BSA
reprRsEsea BAGROR GBS R i A REEeREIESTE R Eaed val
@n *&w -Qwédm@ﬁhamg sitaspdtirogmuemperatuse for Thour.

i acor e zar pr ogr am desi gned_f or

t ed
lammauesmmuuuuea\mnsasm oRSA 3000/ 81] e, Y2 gllutions made

e Ifrbt% %ﬁ'@\épﬁ v&g%(ﬁ@% tgtw%dgmﬂ%'\én@mcubated at room
&e?ﬁ;}f]@ﬂatd}’emagxé \pdlisesreapashed thrée ties WilDOBSTTihen incubated

with anti-human kappa ngrg)ggés%mcgrﬁteléggeeﬁ bZLgOO for ﬂ\'?UroThe 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 25l concentrated H2SO4. Optical density at 490nm was measured
using a plate reader. Background values read from wells with no antibody were

subtracted.
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or pH 4.5, was passed over the chip and i nmobili sed.
After immobilisation was conplete any still activated
vBefFirars were bl ocked by an injection of 1 M

wo Sfoh@g@k@m ne hydrochl oride, pH8.5. 35 The antRCIERISN6/069737

mAbs were diluted down in HBS-EP (10mM HEPES, pH 7.4,
150nmM Nadl, 3nmM EDTA, and 0. 005% P-20 surfactant) for
the Bl Acore 3000 or HBS-EP+ (10mM HEPES, pH 7.4,

150%%54 i@g’%%@g M-Qe@é‘gderﬁ%ihtﬁﬁgbfhumwised antibodies

200 6/ 06973 P- 20 surfact_ant% i E
in th@pafisen efithtthe chirderan(termbed Hichg whiliisstheghimesa of 2410

t at f defi t  Ferki
(cc?rﬁag?maég%ﬁ@?weﬁaV"a@ﬁ?fﬁ@t'bﬁﬁe%ﬁi%ﬂéﬁf%%‘gﬂﬁ’iﬁﬁ’%’ﬁd
' Gr-Ab6aseadam or
nSHfide 8pn Bt RRAEh)id ?ﬂrﬁﬁ%@ﬁim‘gnd). o i S g?e_
dettaily imgn Bl SAcassaydTbetY-axsis sho eanaasHed.aatigal density (0D)
ki net i | ysis soft i o
o Yoo A FRABUR SR byl Mg o s
shbw thE! ¥nREAtrafich bﬁiaﬁtitsﬁdﬂgéﬁ(rﬁ@j/hﬂpplémell at eatie data point.

rnvention essentially foll owed the sane prot Oﬁg as ted
des cFidantiuhematerialbsed in bigusesil <bisspuified aqthody generate

oy oS GoRERTA £ SebeIcl e T3P s bt Bansfections.
In'iREsg B34 39G9BYAL Mo iGuaRtined bdilyBALzd optius! denaty.

e 9 Antibody ka (1/Ms) kd, (1/,8) K
( PM The-dsuilts. fiorEshe experipentssshowry in higuees e Sfidys Pt the

inglegiony g e (35N THTKOn MDiiles g perighiniod of Mg atitey? The
orﬁ /%Fe%&?g HERAS18 ERown T@Fig&ré@ #d #lwrdgh parfotrhad vekyipoorly.

n Hclc (25C) 2.66E6. 3.13E-3 1.18, Holc .
N&Héﬁevﬁ.tﬁﬁ%s?dmaesﬁliedl om-an yg@le(r@lg@;i ?gcjlwrg'g pgpélgg] with the

1.0 H16L16 (37 1E6 - , :
1l 55 Ao RAE e s op g4 o8 oo
as's%s\(ﬁﬁﬁ@’\ shown in Figures 1 and 2, and in 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 2pg/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 200pl TBST containing 2%
(or from 1-3%) BSA (block buffer) for 1hr at room temperature. The plates were
washed twice with TBST. Tissue culture supematants 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 100pi added to each well. The plates were incubated
at room temperature for thr. 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-



WD 2007/ 068750 PCTI EP2006/ 069737 H271-16 (25C) 3. 94E6
1.50E-3 0.380 H27L16 (37C) 7.18E6 3.06E-3 0.426
viisirisd (25C) 3.50E6 2. 13E-3 0.606 H27L13 (37C) 6.58E6

wé 280%68759- 641 H28L16 (25C) 4. 33E6 2. 64E-3 0. 6ROT/EP2006/069737
H281- 16 (37C) 7.73E6 5.24E-3 0.678 H281-13 (25C)
4.16E6 3.89E-3 0.936 H28L13 (37C) 7.43E6 7.59E-3 1.02
5 Results -Table 11 Anti bodies ka (1/M) Kd (1/s) KD

5 4PUbm HB5D.ThE sbafivaicy i g0hM [85iad Pty g iey”
c¢bntéhtration deterhiifdd b9 réfeddide tb ®Starkladd 28rvexanpl e 7:

Bi aCore Anal ysis of humani sed Anti NOGO Monocl onal
Anti bodies 10 using off-rate ranking The GST-human

8, PRiduchpn dINBBRA Aa Fr%nt N@ﬁom@m%ﬁf i1B.NO:32

romitransi en
transA emmeeqaéncé-lémﬂdmg al pdypa’ﬂmieecompr@smgmno acids 586-

10 fHsee a8 thelsEQiHRREa2LH AdRen NObREA s Shgedy sloning 2
<§t§NA%g+étBIBS &%ﬁ{ﬁﬁa& @86578530f Al NOE AR HeSB aweil-Xhol

t e cu re nedi a. runs were referenced
sitgsi of FGEX 8 R tegerseratma GSiFtagged tusion peteinadesignated GST-

Glibe NTCoRABep Rrnd s grestid i b2 ol 2k ¥ fgm win
‘Fﬁﬂwg/ﬁ'l | pﬁélfﬁn%@@% Lﬂﬁ&u&fbr‘n‘ﬂhﬂ?‘P‘FG%@ f{rﬁwﬁa?QT’GW@f ghours.

l'e 8. Peptide Mapping 4
15 Oslepeligtpivwarepysed blyesompahmm agdtthefu«immﬂelrpmmﬂeﬂnuwﬂg

@@Fm -‘Q%N%{IP}W Z€ % l-"(hﬁﬁlgamagng;é@ f%amaﬁcturers

.399&&%%7,5% S%/p%i%ﬁp@é%ﬂﬁéa UBiIRPRIduEE8 ghitathiénéahao

acids 1n twel ve am™o acid overlap with
e;tlensmelyahdplsed)agalnstePBéaqhaph’qatedjesmlrﬁf%rstafwﬁjﬁs@ﬂdga

@g?{gﬁéqrﬁ%?s% %@ggg Bﬁe%s}q@%%fh&%&ﬁ? in alfcffjoglgt -80C.

20 GSGbiocytin tag at the Cterminus. The peptides were
ExSfpl® 6CBidONe ARy Lif 8r RN PAhE NOGO Monoclonal Antibodies

The binding kinetics of the anti-NOGO monoclonal antibody (mAb) to
recombinantly expressed GST-human NOGO-A was analysed using the
Biacore3000 biosensor or BlAcore T100. The hNOGO-A chip was prepared as

25 follows:
Method

GST-human NOGO-A56 was immobilised to a CM5 chip by primary amine
coupling using the Biacore Wizard program designed for targeted immobilisation
levels. The CM5 sensor surface was activated by passing a solution of 50mM N-

30 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.

35 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 BlAcore
3000 or HBS-EP+ (10mM HEPES, pH 7.4, 150mM NaCl, 3mM EDTA, and 0.05%
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2A10 and H28L16. 10 Method for epitope mappi ng:
Streptavidin at 54g/m in sterile water was coated
vsigraNunc i mmunosorp plates (100 pi per well) at 37C
weYRFbERS - The plates were rinsed 3 times w t hpCTBB2006/069737
cont ai ni ng 0.05% Tween (PBST) then bl ocked with 3% BSA
in PBST at 4C 15 overnight. The plates were washed 3
tlrres with PBST. Peptides were then added to the
5 gD SRkt e R ol Ml T pOBROSHR AR RS vt Tarred out ot

raﬁm)ef défiried éntibddwmrrcenﬁbeop‘smIEmnmere rederended against a
times with PBST tfzen mc*\@ated for,1.h
I

bignkechkansos st rasa (@Re that hadhpanadivale ahg idhedge dgscribed
2Rt bL{Ttﬁgqu"%&&t’u ¥R’ Eiiﬁ%‘fﬁ)eﬂn% rfsis”@lsbn’iﬁhg wis BBFed Aftusing

b or a nouse Kappa
tiw@ Bbkéevhigetioo hinegetaaa!ysils ddfviaredidrsivad!. 1 fortelBlAcore 3000 and

10 RS ol S i B 1 S o iboses
of 'tfjibstnrv@hﬁoﬁ %‘sg?ﬁﬂalggbkowlthé 85méGrBidisl §§ de};ﬁﬁbéd) h@#é‘ n.

reacti on was s ead ition of pl nol ar
Ufﬂé‘é%othblmrseimatee! me Bmmmemennmmjwecb perfngnad ot 26&C.

:ngg,e% éhequﬂ;gﬁrpégs_ ;téc’ sgqr:lgqff gggﬁd?@ptﬁb&gée%ﬁgﬁﬁtﬁ Shé PEsuits
ﬁgd%}n QN indiv R %ﬁ%ﬂﬁerﬁ,ﬁgnp show the results of the
epi

ope nmapping o 0 and H28L16, respectively. The
15 Rbsultsshitapleiddi cat es that 2A10 and H28L16 bind to

T=IRa sva = roroc s '
gi Aetibody SEQ | kaii/Ms)and $E&d (/8 74 rle &2 MW el v,
both of which gqontain the 3Q¢ sequence VLHD VI\/EAPLN

WLN 8?
8‘} contain i ndi ng |epr'tope of 241 and

H28L16 Exanpl n of Hclc and Hclc
conga_[_mgng t_he

ri’gﬂ ] g $§3VB61773

68750 5 the SJi kchange kit
A CTTe 41 ADI €
] ' &3 ei égiveni\#géEQlDSQ.

Hc(G95I\/p Lc was expressed i n]CHO cel | s as Jdescri bed
prﬁwewel Y- 6.24E6P0dy Wds fpapi3 T ed Jaggdescri bed

in Exanmple 4 igures 7 and|}Figure 8 sho a
a 21-[1%1‘3 NOGO-|A286ndi ng
nto Nunc i 2]; nosorp
) -

HcH28h46det er mfné@SES usi ng
ELI SA when was coated ¢

Tabl e bel oW shows
Results — Table 10

Antibody ka (1/Ms) kd (1/s) KD (nM)
HcLe (25°C) 2.66E6 3.13E-3 1.18
Hcle (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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a conparison of the binding affinities of Hc(&5M Lc
and HcLc. Table 12, Of-rate neasured by Biacore

vBs&Wsi Nng based on one experinent Antibody Sequence ID
wo Roh@axy O f-rate kd (1/s) chain variabl e r RITAP2006/069737

HoL13 11 1.38E-2 H6(&@5ML13 47 4.31E-3 HclLc 7
2.66E-3 Hc(X®5MLc 59 6.14E-4 15 The data
dem)nstrat_es that the O5M substitution within CDR H3

1 3ok TS The Di act1 vi ffypdad he
'ﬁ%?nlatﬁ?egdcgn [ 'ogllggs (%L..gﬁo’%at al so{the nurine
[42TIO16 (BM°0)ofly7 286 ( HclLc) 3.GBE-Bxanpl e 10;426

Constructiaonland testina-af NOCO

g =ANg
H2Bst3 (26°C)n$ 3.60EOR H3 Al gatd-3of 90 HeB\BP&hain

Bt fT LT CREBFRS: duce | AbEnea i n || BO'CoR e, o

gm—

————

g) ne. 9 gally, Jeptgrrs encodipg
Haﬂﬁ'éﬁ/?fﬁ:i 1‘tggggd on L, ES%Q ID N§. 15) 25 were
HRBE1@@TO)Ng NF3EG chai n |BR4EB e regijoRHithere each

am.na acid -

Ha8k1 % L2576 fu‘b_éﬁEﬁult Ied (§S89Fthe ||jS " Do kit
GBI 9 | st gl Ly e oo

conjunctron Wtn alilg chal n , SEQ ID NO. 17)
to give 90 different antibodies. These anti bodi es were
ResulsyeTabter 11 30 binding to NOGG in ELI SA and Biacore

WM)W 0691 ka (K/Ms)gur dK(HEN 10 < hER @OMbnpar ifson
et == = =y =y oS =TorC 11
tekpari son to F1L7E[613)|,:L. '?a%?%’?am a d017154 show a

Nt ¢ _ N2 \/RA1Z772 \@_ggg#.eno—

BPRCGPe - only | PP Tecul o\ 7 e those
urablfg 5§E6 rate

con%a?able bi ndi'hg activit

at
had

sherma 10 Tabl 4 playEer ent
HEL1 84F-03 _Hclc

PI28EE603 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 ceil supermnatant 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
-40 -
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1-161 -13 GQLY 1.32E-02 1-161 -13 1 QGY 1. 72E-02
H6L13 RQGY 1. 75E-02 H6L13 GQSY 1.86E-02 H6L13 GQGY
VBBIDBE- 02 HO6L13 GSGY 2. 07E-02 H6L13 GOGY 2. 12E-02
woO blzbes766)GW 2. 16E- 02 H6L13 G GY 2. 57E-02 HOLRGI/EPX066/069737
3.28E-02 H6L13 GQFY 3.35E-02 H6L13 WQGY 1. 98E-02
HoL13 GAGY 3. 15E-02 H6L13 GLGY 1.90E-02 H6eL13 GVGY
1. 78E-02 H6L13 G\ 1.77E-02 Conclusions 15 The
e’gﬂaé‘é e ﬂefﬁﬁlﬁb%didbah lbhgmamth hadieRfe é!%iriﬂ"aélgtcweml rwith the

ndi ng properties of muri ne 2A10, and t

adianenh peptide deach peptids futhercamprisise achiﬂh@-ﬁﬁﬁ@ sequence at

theﬂ&"%%s;@?ra&ﬁ Xgalion oFge, IERRISR N it CEdyooyti
Fithe @%Wmn%@ tl_:hé ﬁdé&we?@@'&é&'té epitape %}Y the binding site of
contal ni n 6) wth GB5Mvariant nabs
2P(1IQ23rLC16|2§Ed|6H28L13 and H28L16) The anti bodies |isted
in Tabl e 15 were manufactured as descri bed above. -43
VB61773 WO 2007/ 068750 PCT/ EP2006/ 069737 5 Table 15 -

Mémagrfbﬁg tapslmappirg: Nogo- A anti bodi es giving the total
ﬂ back aﬁﬁut ations for the whole antibody (2x

hea\&treﬂ‘lawdlmatZSpglrr\ym stenite water was/\peatediado Nwwrtmmunosorp

mmu@o ELSSriuSu&@“%Z'c%ﬁe?rb‘g%?d piPIGRE PR a3 fimes with
ﬁ ?)td)@’% TWe \?A’gﬁ'feﬁ @8E%M$%%@%QWP%T at4°C
| ng proper nvesti gate a

oveﬂﬂgm. oTheipms wens Waéheg HirmeswitheRBE3e Paptides viztneShen
added to the wells at a concentration of approximately 10 pg/ml (diluted in 3%
BSA in PBST) and incubated at room temperature for 1 hour. The plates were
washed 3 times with PBST then incubated for 1 hour with anti-NOGO antibodies
diluted to 5 pg/mi in 3% BSA in PBST. The plates were washed 3 times with
PBST then incubated with anti-human or anti-mouse kappa peroxidase conjugate
(1:1000, diluted in 3% BSA in PBST) for 1 hour. Thae plates were washed 3 times
with PBST and then incubated with 100 pl OPD peroxidase substrate (Sigma) per
well for 10 minutes. The colour reaction was stopped by the addition of 50 pl 3
molar H>S0,. Absorbance at 480 nm was measured using a piate reader.

The results are shown in figures 5 (epitope mapping using H28L16), figure
6 (epitope mapping using 2A10). Figures 5 and 6 show the results of the epitope
mapping of 2A10 and H28L16, respectively. The data shown indicates that 2A10
and H28L16 bind to peptides 6 and 7 of which the NOGO specific portion is given
in SEQ ID NO.73 and SEQ ID NO.74 respectively, both of which contain the
sequence VLPDIVMEAPLN. These results indicate that VLPDIVMEAPLN (SEQ
ID NO.80) contains the binding epitope of 2A10 and H28L16.

Example 9: Comparison of Hel.c and Hecl ¢ 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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conpetition ELISA, Biacore and by flow cytonetry. 11.1
Bi nding to reconbi nant human NOGO A in ELI SA The
veedpid ity of the antibodies to bind reconbi nant human 060737
02@2@&%(6& 15 human Nogo- A 56) was i nvesti gBEEHEPH6
rols rel ated ELI SA assays (perfornmed in a related,
but slightly different, protocol as that described in
Exanple 3). In the fi st assay, the rec:;)g‘b;‘lanadr;';atﬁl heavy
t tdiRsenuenee af theavarianie
the%&?gﬁg}ge gh %éer?éggg mr%!t@’l ons nThe results of the
dorﬂbfrﬂ% (GBBM)WOEJJ’/I ﬁﬁgmﬂemﬁ (3885 gen is Ioadeddat 1Th
or 05nt ar ravidusl e
F gu::@sawnac wor iR MG g Es R ribed braviously

a confirnms that

7 aodiRjgykp 8 show
anﬁ@dry \Q%ﬁgﬂéhﬁﬁé’q} s deSeMberExabpte 4 drigdiasy
a cﬁ*’r\ 1 pERTson offthe rlmrmLJ gg getll\ggf?@ﬁﬂéqh X! wafgﬁ @? cféi?rmmed
usmlgga EG@%ST F;‘Q %@%ﬁggﬁ%aﬁtw@@ ¥va% doadéd ohtsiNanc

at a | ower

im& o8P Gfd 8€0.08QPRER Tyha LdimldEigue BT ablpdalew shows

ween ant i bodi Ag?g_%ugh
a &thpamonoof therbiedingafiinities obbep Lcaa'f‘q anal ysi s
on the lines revealed the follow ng rank order:
H27L16>H28L16, H28L13, H20L16. In a pardal | el perimant
| BRL psdTBY Bicdrbeanking pasad aNeqRe S¥
TR 2. PRtate MERSLRATBY ooty

e antibody is o
hd T petibbayl ng pSequence Kxefbean! huRHHaIEY3 XS

GST- human Nogo- A- det i hg the GST 30 tag.
he results of th %E?%&%E?WQ? EL|I SA are shown |

gue Fhe—data  ~-44YB6177/3 WO 20071 (38E7%0
o EPJZ@%?’ !

06973y 5 confirms that all fﬁe__ang;ged-i—es—
WWW%G binding &ftivity t¢ reconﬂ;ﬁﬂ humap
ogo- A" Wwhen _conpar ed wi th _the ehirerie .u2 GLE The
ar ent aHcbot i bod) (Hch)7 This fonmat of tqw gl ndi_n
| SA di_d_not—di-gtnAgursiedetween (he angifgEides. 10
1. 2%6%5!4 't-%n ELI SA Th%gabi litylof the antibodie
coffpete—diTectty with the parental antibody for
the sane epitope on human Nogo- A was assessed. usj i
conpehistdars deRidrfratedthat s OB AROSHGRN Nﬁﬁ ' GDROH3 not only
( GST- human 0 611183, bufladso the
nmeasrshedinaBaAEtAL 6! Tl e osan ook 8 HEoD.

anti bodi es

W\@ferh‘?ﬁ%%nfﬁf !ﬁfgﬁ%ﬂd clicg. adding to the plates. The

was quantified using an anti-nouse
| gG HRP conj ugat e (Dakocyt.ormtl on
Eatible10.508natnidtioni & testing b MQG L AHE)
E podr eS can_conpete with 2A10. Th| S suggests t hat
Wﬂgbodl es and parental antibody byssingle point
recogpi se ﬁabm@@m\hasmrea‘tbq single
Furt Pﬁﬂ?ggf%cﬁ é\%‘??‘\%ﬁ)g}‘ of the ZofE"a WF-F‘:eE Leucine.
Aliatagie e festduascaribinedrin e CEIR H: oF (12 PISREANS,

Specnﬁcally?vectors encoding a heavy chain (based on HEFL, SEQ ID NO. 19)

oy

~ P Mo Z® TN

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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results indicate that H27L16, H28L16 and H28L13 are

nore potent than H20L16. 11.3 Biacore Affinity
VBEERE3Ur enent s Bi acore was used to determine affinities
anti bodies using two 25 different PCI/EP2006/069737
nmet h ogies. In the first approach, the reconbi nant
Nogo- A was coupled to the surface of the chip and
anti - Nogo- A anti bodi es passed over this surface. In

the Ifl@g‘égcb SRE10%HOW B rc@hﬁiahsﬁnvtﬁ&helmmg) actiitysfethehariants |
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parlgpL#s anti|body (MQGY. -45 YB61AB5EMI8 2007/ 068750

PCT/ EP20067 09737 5 e 16 - [Binding kineti¢s of the
ant iHdlego A hHunmani s ti bodi ¢s t b.58dhbi nant hunan

NogQg/M § GST- uman NENX 56)  as
B

det®66EA3 usiing the
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'atzmw_ 4,
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T
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sholdBt 8 _nead and dey A-brackets) of
mn‘1 BHEH j Each

si xH8b13ndepdndent GRS Ycarri eg

| et ed dat
Bk13al cul

a set ywhRggyanal yse

ation of nmean and

=d

"OnHBL13 set g

of datGSGNal vsed

f

COUuHBLM®t be

anal ys@DGVYt i t body

Ka %d2E-02 > Kl

plicate.
in ntI;F pri or
or MEE% as |one set

ion

(rim

FZOGI§3" 5. 3766 (/GeseW . OE{3 (2.66E-09 1.80 (0.31)

F27 933~ 96H6 (9. I3G3Y Z- \‘505-; (T 4876-80 .56 (0.15)
2ast gfoiir‘”’,&l seBf 1004 1= Sghe TTI(0. 19

Lol HBB180EG (7. 11E5) CQFYor 3 74 2o 390E02, " ({(g.z)15?n

a sHBLAAr rmanher t o WREYE | EA‘?EZWQ&EFQ?TU
ant HBLA$ bi ntrj]tnng t 0 @AGNeconbi rant %GﬁErQZ\Iooo-A

(GSMehgsan Nogo- A 583LGAS al so |asseb808-02 a |reverse

rorpel 18See Exanple Avay) . I'n tlhis aF8E¥02t he

nun '61330 ant podi CHEQWEY € capt ured1 g7EQ2 he ¢Vb chip
uy FotetrA——The dVCIdgCU resutts for siX

I ndependent runs are shown in Table 17. Consi stent

Cohthysidme reverse format

The results indicate that the antibodies which retain the binding properties of the
murine 2A10, and the GQGY containing antibody H6L 13, are those containing
following CDR H3: RQGY, IQGY, MQGY, GDGY, GIGY, GSGY, GQANY, GQYY,
GQSY, GALY, GQFY, GQGW, WQGY, GAGY, GLGY, GVGY, GQWY.

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

mabs (H27L16 and H28L13 and H28L16)
The antibodies listed in Table 15 were manufactured as described above.

.43 -



5

10

15

20

25

30

ELI SA, all the humani sed Nogo- A anti bodi es show

wWisirAsar bi nding kinetics to the 20 chinmera (HcLc) in

wo hR7hoees se format Biacore. -46 VB61773 WO per/Ep2006/069737
2007/ 068750 PCT/ EP2006/ 069737 5 Table 17 - Reverse

format bindi ng kinetics of the anti-Nogo-A humani sed

anti bodi es to reconbi nant human Nogo- A (GST Nogo- A

TRER 180 M RARAE SATORRNGGE A P BbRS Do 8 Bl fember of
baekmutalions fsrthé WO hHfiSoBO@x AT Halin +Ix I@M‘@hém)

anti bodi es. Reconbi nant human Nogo- A was passed over
at _various concentrations (0 125 10 8nM  The values

Angihadye medntal-umbsnefibacksuytations perwhale retibpdyftetramer

of +he-peah and—standard—deviation—t hnH\/ KB /nl\/h

LILILLY
WZQETﬁdepe 1ggnt l'y anal ysed pri or to t he cal cul ation

H28L18 1. 01286( 1. 3555) 3. 13E-4(2. 79E-5) . 31(0. 036)
H271L16 9 Q?F"‘)(? ﬂ?FA\ 3 04F- 4(1 S3F- 5\ 0] ?1(0 019\

H28L13 1. 1DAB( 1. 21E5) 3. 84E-4(3.24E-5) 0.34(0. 015)
H28L16 1.18E6(8.32E4) 4.01E-4(2.48E -5) 34(0.032)

HRZL18. 38EFB3. 70E5) 5. 69E-4(1.54E-4) 0.41(0.062) 11.4
Bi ndi ng tojnati ve human NOGO 15 To denonstrate that

the humani sed antibodies bind to native human Nogo-A
with a profile conparable to the parental antibody,
In Wibror hisdingyaheweeteristigsased assays were devel oped. In

ruralf R GEERREe penHR PR 6 g TroBBRIs P22

inestiggleddn at efigeBif adbags pitiudirgy BUISA) reedrsetormabBDISA,
anti bodi es was assessed by 20 tlow cytonmetry using a

cpmpefifian EL4SAnBiacaimand bg(ﬂowsgﬁ@etWPSOM) Figure 14
bel ow shows a typical profile for the anti-Nogo-A
anti bodi es on the CHO Nogo-A cell line. Wilst the

1dstaBinding ¢ recomsbihantchnan NOGQ-4iis BUMAI sh bet ween
the _anti bodi es the results confirmthat all four

ant i BOgiability ght heee@@hqd@ techind Jaeemabiaant hymaahleadrinGS T-

o ol G453, ERAE B e ropled BE BBy o

in amela(da-EUKillghtlj@dlﬁemt Erbtowo) as trattdescebed iniEaample 3). In the
the abi | he humani sed antj bodi es ttg@tbl nd native

LGSRV TaGarsbibaat hopad & ikl Reteata ReRiAte Snods
o Bt T BByt of L AR iR ELSA S
aptigereisioaded aMmcgﬁrrbmr 0. OSmmgIrahsre sHowrbinigoge $1Arsaid, Figure
1EI Bereggg&?(/eYVaSTﬁe tdayap oonch that gli%e antibodies show comparable
binding activity to recombinant human Nogo-A when compared with the chimeric
form of the parental antibody (HcLc). At higher antigen coating concentrations,
all antibodies yield a similar EC50 value. In contrast, at a lower antigen coating
concentration the assay was able to discriminate between the antibodies.
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 resuits of the reverse format ELISA are shown in Figure 12. The data
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WD 2007/ 068750 PCT/ EP2006/ 069737 5 det ect
intracel lular Nogo-A (ER-resident). IMR32 cells were
vBe{irmabi l i sed and fixed prior to staining with the

w@Hohod¥es®- A humani sed anti bodi es. Bindi ng of tREI/EP2006/069737

anti bodi es to Nogo-A was detected using an anti-human
| gG PE | abell ed secondary (Sigma, #P8047). The
results, shown in Figure 15 below, confirm that all

c@ﬂﬁ[pn@grﬁ? AiithS a%ﬁgd *e% éh{&%ﬁ&tﬁhbﬁdb?é bWy Actilityl teweksmbinant
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senS|t|ve to rank the antibody panel. 15 11.5

Neur i out.gro ssays Humani sed anti-Nogo-A
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fasthéaﬂme lepitope @i hursay NogerA was 2ssasest apintha tOﬁg\petttlon
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{) Ela?és n?HS'p‘émﬁi&ﬁéﬂ%odﬂ%ﬂ@and:lﬂl%hﬁnmmbéd)antlbodles were
ere

ce their parental antibodies 2A10

nmou
prem:mledrmlo) taadding to thewphatesnd. lmgebleﬁmg@fa’y\m,\)gpg quantified using

t est ed f or neutra o]
anenbogpoeeP LR S5l EaKeR onidliort 3026030 The resuls
En ﬁ?ufdé“lgrc@ﬁﬁrrh @hét&éltfobhanrmmeabamcogwme it 21A10 This
sel ec humani sed anti bodi es wel | s \%at e

suwtsr thabths hamanEst-antinediasoand Ré@f%‘@ftt edy éﬂg\n%’%‘ﬁe an
t t

SeriapPig eRREOR DB RooG A Efeffiofs. Hid activty o the.

ﬁ&ﬁ%ﬁ&sed %Qﬁubbeiesvie cbinpapaisletoraritied thart ﬂneHBﬁ&era Hntcag'ﬁle

neurite length per neurite was neasured for ea EN&' H20L16.
feisglis mdiﬁaterlbalsH2U.161d'12&is‘lﬁ ard H2BL{Rara (hef$ E%tﬁn an
anti bodies tested in the assay. A panel of control
anti bodies (control 1gG purified nouse 1gG Canpath
NG aBF?}cBﬁé Alﬂyﬁ,@l,gggmren{gﬁmm sed anti bodi es) used to
e

confirmt speCificity of the activity

cont r Blacoréwasarsedtordetersaine aifinitiewaed rwalf énﬁ”?& g% é'amg two
T -
Asters mepeaeRbifk b fest SRApELh. e fErmbient NoageA was
cgjbléu té iHb Sfirfacsbf (e chis aha\dnti-Nog @-Asamtlbcnilesl pgsmd over this

erved for the parental _anti bod| es é E‘ 5@? 21tb d
Surace. f kecthe sgepedrappsoash, Fyetein Aanas ¥e tecan re fae gntibody
see w th, H28 Bh Nogo-A56
Aene s Biacs, s chisfe uth 478 (o aoTERABh Nog
Ra%/J=R28a6/ PRY Féslits shown in Table 16 were obtained by coupling the
antigen to the surface and confirm that all four antibodies 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>H20L 16, consistent with the
rank order of the direct binding ELISA (Figure 118). In the case of H271.16 and
H28L16, the humanised antibodies demonstrate 2-3x higher affinity that the
parental antibody (Hclc).
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has "significantl’y reduced C g L
fevectienfprmat {sset Examplenthd pdin thiscassay the jamanised antibodies

i1 d-t bl . th_l :
e AR oS B LB 2 By P AT ialiGhag spouts for i
iﬁggiﬁrg&’éfnt(uﬁﬁs hle 8RGwRaTTable 17 CoRédienBwiththe reverse format
2 68750 PCT/ EP2006/ 069737 5 1gG4. These data .,
Eigde il thedumaniseHNogorAantihodigs sbew similae hinding kinetics to the
H28L16 wil I, . signifi t ] the 1ikelihood of
msze rgore e e oSl e B Bunct t ons. 12,3
Ot hol ogue binding To confirmthat H28L16 shows
bi nding activity to various orthol ogues of
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10 Nogo-A, conparable to that of the parental antibody
(HcLc), a series of binding assays were perforned.
veéiTggre 19 A-D bel ow shows the results of a direct
wo 2007%6kk79 ELI SA to reconbi nant NOGO ( GST- hurman PKEFEP2#06/069737
56) fromrat (SEQ ID NO 94), cynonol gus (SEQ I D NO
92), marnoset (SEQ ID NO. 93) and squirrel nonkey
respectively (SEQ ID NO 91). In all cases, H28L16
Oy _asi e Al MNeRice of B8 bati-NdgovAt lnemanised
Ta§ |mr?§é%érf§iég%r§%t?ﬁﬂc?. The cal cul ated EC50 a}l ues
antibedive ty redombinant bumao NogeA(GIT Aegrof A36A ersr%e egnined
human recomnbj t -A T i.neti g b
usiTha eSS Al G RGNS gty otoRUs by
pr@yl a}g%%ﬁ@%gg}ﬁé?ﬁég a@gﬁun b1500-8B8RUB  ofthe sathpls antibodlies.

or e. e 20 Tabl e 19 bel ow show t)we. 0.125
Recontinarst miman NiigosAiwas passfid o\areivarigusgogcestratipns (0.125-

say. ere the reconpj t - ik fth
nf: e YPlios shawchs anhopd S Rl d pe VR e RPRfbkets) of three
in 'rp(';aweﬁ?njrfy in' diplicSie) FRE I Hatasatweys indlependehtiyrenalyged prior
a marnoset are very simlar to that for human
to theanajeulation 38 te eman andwi@ndarddevalan. of the assay
was reversed and the anti bodies are captured onto the

\ b5 HRg—AD—Protetr A Tal 19—t e~ i i) _
ﬁ‘_;&ﬂﬁ'ty of K@ LI6 to rat NOYO-A is appr0|PTg?'M)y

o A L M G T

H2719l6 human) |9F§$ELS@2.OQEH?Y\ PI3, 0% 24 (1 B3ERD) 0B (QA.A2IN 7x

ower affinifty than _human The chinmeric. agtibody Hele

N2 @ Si M 1 a2E8(0R1ES)of 13.8dEA324E-EE ¢0.8R0).846ks

of Nogo-A i hoth 30 ori tinnce of tha od

28036 uncl e e 412455 B): A aHGU3Zhe

decun 1 7om ST e

Helrcawn from tRi
orthel-egue—cFoss—reactvity profTte associated W L h
the chinmeric anti body HcLc and 2) the affinity of HclLc
ar BAbi NeWieEs NOBIO-A is within 4-fold and
1% BRpIRS ot

.5 e affinity for human Nogo- A gnd under 35
cer t o decrmmétrate that thg himanised antihqadigs bingdo sy Fyman

N&é’; ;’fr@é e f orgataple b HE Yt nf Eﬁﬁbﬁ%ﬁfgﬁ%@mﬂw
b LdS%ere'd d\ogthé first absagy aiCHO-Kibbagedicell |
e i e
obiupted B, SPB ifaniEEF AU AR RS WRgRRsessed by

IR YRR Vsingea PEARbBNSE ahtkhdmiah 1K (Bighe, i#B0A4T7). Figure 14
bracCkets)” of I-2 independent runs

| . t o
belopl shawsatypinakpefile fgathe aati-Nagg: %&bﬁaﬁg%@\@ﬁ@gwogo—ﬁ\

o, P 4508 ot 5587 Shoa 5 etegun betweon e
abitibhadies hetreblles canfirasthizball 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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anti body 11 C7. H28L16 11C7 HcLc rthol ogue Ka Kd D

(nM ad KD (nM Ka d KD (nM Cynonoi gus . 65E6

VBSUIME- 3 .67 1.47E6 3.40E-4 .23 2.94E6 4.78E-3 1.68 (2
WOr2005)687887E5) (2. 37E-4) (0. 06) 1.67E5) (4. 45E- 5)RCI/IERP06/069737

- (7.13E5) (6.34E-4) (0.35) Rat 4.64E6 1.54E-3 3.33

3.36E5 1.20E-4 3.11 2.53E6 2.83E-3 1.12 (2

runs(2. 34E5) (3.06E-5)(0.01) (5.58E5) (2.14E-5)(0.03)
dé&o??rﬁﬂéceﬁ@lﬁ@\%g@-ﬁ\(@m?ésudéﬁ nmmzf&:eame’#e%ﬁa@abmsed and

626 1. 16E6 2 E6I 44E-3 1.419 (1
fixegh pripptoistaining sithdhemntioNogoA I(ugmamggpl antibodies. Binding of the

aﬁﬂé@%ég YRR s dRlegtectuiti e dil-Biithan 300, B Tapgliag,
doordry §SRipkd,) #F‘B@ﬁ? 6The r&8lils, cBowhEd FigureSiAbélbw, confirm
010236(1 64E5) (2. 11E4)(0.15) 1 run) -luman 6. 97E6

that:aﬂ the amtibodissend & intraceilalar Alogoe at leysis gompagable or higher

ot i ) e i s o

HROTHO MY AN dined cdrfirnethl? the Rerainised mﬁbﬁdla oah ngcognise a
k| netics of H28L 16, 11 C7 and HclLc to th

maseaabive form 6f this Negad PEtein #davels g@nmadab'@&rel?eﬂ%éaan the

oL L8 A ol R St O e king ooy
pagele captured at approxi mately 300 4OORUs The

reconmbi nant proteins (GST- NOGO A56) were flowed over
a various concentrations (0.125 10 64nM dependent on

1}{_{% u?ﬁé-ﬁﬁf o ,#ﬁg&r%sr uns were done in duplicates.

ues ow an and standard deviation (in

br ac keinsaniséd ang- Ncsgtsaemttmmesrwem teistéd fordheir abilitiotee
in duplicate and each  data set anal ysg? | ndependent |y
“EPV@'FSQ pewregHtaiavwih (BO)iRkibienracivly Inan assay that is

?5@{* 8{2 q‘f% t|t§%§é‘i'd% %&9% w Fé\héﬂ “ﬁg@%@dl?@f%ﬁjﬁg% the assay

wﬁégglggﬁa{gﬁ ;IgéEEg;ﬂls cg)'fgr%ér Bgﬁé% kmlétxfs for Niigo-A3  Highsffinity
hupagises) antibndies patnebs H2 hghh; Biégtg g fl?s}efgsﬁé&e their

A AT i oo e

wede aé‘ﬂed)fcémagc)-A h&nt’&imtlonZEﬁScdmﬁﬁm“s& SBibbdg1 167 (see
54E- 4 255 6E 3 4.51 1 run) (3.61E3)
Exampie % ) was3 S%‘ the a858Y6) (0. 00) 9. 90E2)

£ e g éﬁhééjeg é& ?és} Lfﬁg thgglés ég %Egﬁt}?}gﬁg&eﬁ ﬁ.?nén |8§§§ ntibodies,

\A&II@ZEaﬁz)d wilh Bam4reretdiiin4@ G3THiahag Dlayd)rA36 mﬁayeated with
vér@in%d'cEér?gen(tr%ti%ﬁ)s 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 H28L 16, H27L16 and H20L 16 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

-48 -



10

15

20

25

30

35

n) Human 1.20E6 4. 75E-4 .40 2.64E5 1.49E-4 .57 1.32E6
.00E 4 0.54 (1 run) 8.49E4) (9.97E-6)(0.02) (3.32E3)
viaefr¥B- 5) 0.07) 2.71E5) 3.18E-5)(0.09) 15 12.4

i properties The physi cochem cal properpdBEPWH6/069737
wagiiEA

and H20L16 were assessed by SEC HPLC and
SDS- PAGE. SEC-HPLC was carried out at 1.QOm/m nute
using 100mM sodi um phosphate, 400mM sodi um chl ori de

e%%ﬁ’mgn Slrr?ﬁc %%ﬂ@%uﬁ%%& hnfAstsdie dé- rﬁjﬁiﬁl&bawhe&ﬁte-

etection at 214nm and 28
oBRPoWACEN\GST cantadplates andhthe parm]%fmomtml amlbpdlﬁidgaot show

' °%%Ls3%@i»°”%pnf’ée8%£§él B ihiBBh ety g offPtotne
AR P9 L S o
podaritee for thelrieurtte cutgiondh @(seiastaﬁhfr@ﬂrrmmb%fg@fdﬁﬁﬁat

S e Sl B W A s
v@ﬂﬁ%l@qﬁglatt%ee 58 befievdtPthat fHeeéal@l' éﬁcﬁirﬁféﬂe%@é ite® ac’uvnty of the

ggregat e ononer Fragnment, % H281-1

aﬁﬂb(:@le@ cﬂ@he pessbnt énvbation iBEedusing e inbibitesy Bﬁegtlof NG&O in

GE anal |s of the anti-Nogo-A antibodies. The
t%ﬂﬁ%@ $3¥r cent ages of the antibody found in
t he maj or bands nti body Ti an-reduced = d'' H28L16
82.4% HC. 67.2% LC. 27.7% H+L: 94. 9% H20L16 84. 6% HC.
Banple 12 FartherwharadterioBiomedsISHC- HPLC dat a
suggests that H20L16 is nore susceptible to 15
aggregation than H28L16 (H28L16). If the data reported

ey e E!Fﬁ&ﬁgtte fbﬁt:eﬁgwe@é@ﬁbmnt Rbge-Acal e, this coul d
I npact th t he manuf acE uring pro ? 2+ domain

The ability of the antlbodles to bind full-length extrace ula
recombinant human Nogo-A (GST-human Nogo-A-ECD) was investigated by a
direct binding ELISA assay. In this case the ECD was a splice variant falling
within the region of approximately position 186-1004 of human NOGO A (the
portion beginning DETFAL (SEQ I1D NO.95) and ending with ELSKTS (SEQID
NO.96}).

The recombinant GST-human Nogo-A-ECD was directly coated to the
plate at 1ug/ml. The data shown in Figure 17 confirms that H28L16 can
recognise GST-human Nogo-A-ECD as levels comparable or better than the

parental (HcL.c) or H20L16.

12.2 Inhibition of Fc functionality

To improve the safety profile of the candidate, residues L233 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 H28L16 has significantly reduced C1q binding activity,
compared to Campath-IgG1 (wild-type) and comparable to a Campath IgG1

construct bearing the same mutations (Fc-mutated antibody (Fc-)) and Campath
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to produce material of acceptable quality for clinical
use (>95% nononer). The SDS-PAGE data shows both
vogdrglat es are acceptable with both showing a typical

Wﬁ&@(f’l'ldﬁ@'!wzo Exanpl e 13, Conparison of H28L16 wetivEP1606/069737

murine anti-Nogo-A anti body designated 11 C7 is
described in W?2004052932, which was raised to a
peptide epitope. A chineric 11C7 was made based on

i gﬁtc S?Hé‘é?é‘&?g %&gmﬁmﬁé’t@%‘i esﬁ}duﬂ M&@&@é?e%%at mquzsue wil

onpare g eplrtopes of 2A10 and 11
signiiebntly retlucel tha likatthoodaf tiBgerag Fowaediated eﬁectsofunctuons
PCT/ EP2006/ 069737 5 established to investigate if 11C7
and 2A10 recogni se an overl appi ng epitope on Nogo-A.

0 belo HcLc (the chineric form
f?fA?w&)Ok%a@g‘Hg{ﬁgzto corr}lJvete vv|t§1 2A10 Ifor Ibl ndi ng?
t o hu'rrarmonﬁnn hatria28L osivows Mngaactl\dty(tw \@tﬁ@w@mrﬂw ogues of
3B arible e HEo 55 sl APFSALH AR BerbB o Binding

%ﬁ'gygs’flé vﬁrﬁ&lﬁ‘n&? Flﬁ%ﬁfe ‘P@ m%élg\ﬁlssmns tﬁ?g’é@hl@s of a direct
mﬁdmgeﬁbm fcoremmm&amttNGGCELGSZK-mﬂnan ogsi-AiR6) ffﬁm rat (SEQ ID

REGOearomeios (R QDN o e ot e BV, Y nd squirel

f@nﬂ%%ﬁ%@@%b{;(@ |£E1N§A91)Rﬂb5u tadsd,  HIBIMBshals actlwty

at 5g/m in bicar bonat e buffer
carapathbbebp buttecthambe@ﬂ;mpn@ patikedy (Ha-q) T,!s@(caA@m!ased ECS50

Shises e o Har 18 Wb Bl bl e BathirBpan
Nofgg% in TBST at roomtenperature for 1 hour. H28L16

then captured onto the plate (1 ug/nm, diluted, in
% BBhe ikinetesDf bialing pbH2861 6o the vaidels @6&@@959@9@ Nogo-A in

f 1.h

oSippAatSh o rehE aRba RSoURRetRARRLdslo TR Mkl A3l 16 and

"?bbl@ LPBERW SHSW Be Rihetids BEbRdirginl twoeadifferent fmdf the assay.
TBST) were pre-mxed prior to addition into

Wiiere the de¢arabipantNogo-A was aouiplast direatly todhe |CM5L9hID (Table 18),

I hed 3 [
a3 i B o oM s ke an marmoses
SRRl Aiooiat fd%Wéh (rhng8G00.3610.87eN) nNh%nBBAfonmat of
TBST) “for 1 hour. The plates were washed 3 “gf?e
chlp usmg

tresTssaydvas cevearaed aad éhle antibodigs arepaptused oRlQ)

PASBH £1ah8 A b SpalBLAmORLotBa 116 i acer
sppoRitha Rl a-ibdS6Wer Hsriop Aupfaralod8A. niA sinsilar 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 Hclc
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 HelLc and 2) the affinity of HeLc 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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nmeasured using a plate reader. The results shown in
FVBAITE 21 confirmthat peptides 6 and 7, which were
WOSobi68740n the epitope nappi ng ELI SA (Exanpl e go1/8Pdb06/069737
conpete with GST- human NOGG A56 bi nding to H28L16.

This suggests that the peptides which 35 were positive

in the epitope mappi ng study contain an epitope for

H28L 16TableNf8 DBindiifp kindges dPH28L16,71 i@#ﬂbﬁa mwtaltne recombinant
NOGO pepti des, but not overlapping -54 VI

2OUTHI0685E 0f RETABERAIIEA cmdﬂarm:nadus:rpmma Bfasoee 610@)

iR et 15 ABBR ot o8 AREP RS o8 PRFolagleg Sare spptured to

evhbtmm'cﬁﬁsi P mihbee Cﬁm? Tﬁélbhh@éd:es T8 floWed over a
t he NOXO anti ody vari ant S/ B7R 10 GLO1S (al so
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| deyfiatiarh aiOne aer ofitisves waswissarded due &@lr@mta@@ curves for
ed by introducing a single substitution
V%W(? nbering B7R) into the framework region

to formiH2zBLly . The protel mMicFequence of the |nakl abl e
i ght dogmain B7R is given|[in SEQ ID NO 67. | Genes

I
dOrtibgug [Kaul T Tiengt 1 KEe () of |Kdhe hgevinmarka |1 ghikd KD (nM)
¢hai ns c¢nt ai nilng t he G101 / (B7R|[substilt uti ons wer 4
empbnamgar 69E6CHYD7EES [0 *ﬁmrlmﬁb‘prm 0U42.94B8NCH4.78E-3 [1.68
8 d Y be
2R Pl ST B8] T e Rt A5 SR0Y | ﬁéﬁ%%/se-mﬂf’-%)
keén t he Es3 | E50.|0Zked 11are $afkhn [2.88E-3 [1.12
bAMEE 2 2.31@53 @%&@5 i)' r ShEs! (2%@5 @Qbéﬂckz.soe-s)(o.oa)
parah hlnlnn ag¢tivit r r‘n nt
MR faf %@@?@ 6 cfhiPkbe - WEL"n Lleﬁb?rE& tth#tE-3 [1419

1100 (haseq 510995 eob)bipar 4 (aﬁaé-ts}(e.omer(zzﬁm) (1.41E-4)(0.03)

f\V\MI\v acllt Ltoond \hh“ [a¥al ar o

N U= T A =R L Tl ol
k@ O $b.QBEAR [(9 85E-6)(0.000) ((D.RPE4)i(S BTE-G)(DA10)Hg( BIETYE.11E-4))0.15)
6 Antibody EC50|val ue| H61-13 0.0$6 H27L16 0./052
= 30]-55

!
Humen  [6.97E6 |4.43E-3 064 [1.58E6 [2.64E-4 018 |3.80E6 [T.09E-3 [1.86
(6.62E5) (1.135-3)'(0.15) (6.42E5) [5.57E-5)(7.96E-2)(7.11E5) (2.225-3)'(0.32)
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16: Bi aCore Anal ysis of humani sed Anti NOGG Monocl onal
vBetrrpodi es based on the CDR H3 variant GLO1 S H100, A
woR§i/bdsesh vari ant of the heavy chain variabl e PEFVERIFH069737

H6 (SEQ ID NO 11) was generated by introducing a

single substitution, GLO1 S (Kabat nunbering) into

CDR H3. The protein sequence of the variable heavy

Tg %91 fb%vb'ﬂs%%%ar Birkiincp ki€ of H28E(B, T (Wahd HclL ¢ to the
Imlarly, L100 and L10 nodi fied vari a(lqg} é

réoogbbmammnhdagumoéhmgndegq-ALa_ssd@tsEQ'n Nb?hel facare T100.

P(cp(g ener B edn&bég' ntté%%ﬂ%ggga?aﬁb[}ﬂh tdﬁd%ﬁtpﬂlo 0-A
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rinsiwibeshiHadoRedockpticalaRAd AR 466 574709 gRegently
bi ngdi Liini 1-13. In 20
pf’lﬂfn g; g%ﬁ%?’ I {Q'o?ﬁbe\"ﬁ@% Hgég’?\j\g{saﬁgg& (?J?Vr{éta&gssent | aInI y as

described in Exanple 6 where the CMb _chip was

acti1 vatjadsing passi ng the NHS? and EDC sol uti cover
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nended i n—10nM-sodi-tHa—t+aeet-ate—Paf | TN
..... ™ot ool A J Ca Kd KD
" over e cﬁép 2 BI acorne
or thgMjlOl|S varfants of the|H6 (nM)
: }515%63#9' ch 5 B G7ED {0388 1.ME-3 |4.66
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A 0853 2. 25F-) @)kaF‘é (3.85503 %@)‘2-3“5’5)‘0-08)
K 7 £01- 3Es UfETTE b4 %S9 A.10E-3 [2.01
Sl o4 5 0%35775% baﬁ# g@ 101306494 s6e-5)0.07)

VZdSETZ (-29E5)bﬂ);§2‘35 ErﬁnEbo M&e’qfe&ﬁces BpRsa I 36E-3 14.51
T bI e pa i f i ib.

o E@%ﬁ D E@?ﬂ RS dhbe (650 Psjozn)

IHl 57E5 |1.08E-3 1.03E5 [2.78E4 |2.69 1.74E5 |1.29E-3 (745

Monkey (1 |(2.69E3) (5.025-5)(0.20) (2.12E3) [(3.61E-6){0.02)  {2.19E3) |(7.64E-5)(0.34)

yun)

(1 run) (8.49E4) [(9.97E-6)}(0.02)  |(3.32E3) {(1.61E-5)(0.07) 2.71E5) {(3.18E-5){(0.09)

Human 1.20E6 HM.75E-4 IO.40 2.64E5 [1.49E-4 0.57 1.32E6 [7.00E-4 [0.54
(

15

12.4 Physical properties
The physicochemical properties of H28L16 and H20L.16 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 x 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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2A10, CDR-H2 2 - 2A10, CDR-H3 3 - 2A10, CDR-L1 4 -
vBéiy9s CDR-L2 5 - 2A10, CDR-L3 6 - 2A10, VH (nurine) 7
WO%?OW@;S%’ VL (nurine) 8 20 Chineric heavy chetmebio§069737
Imeric light chain Lc 10 22 2A10 VH hunani sed

construct H6 11 23 2A10 VH humani sed construct H16 12
24 2A10 VL humani sed construct L13 13 25 2A10 VL

5 humani sed construct L16 14 26 2Al10 heavy chain
humani sed construct H6 15 27 2A10 heavy chain

Tﬂéff@lnivﬁﬁ rEQUIES wefd ol?_l?g%% ;%6 2A10 : @ gﬂt cEa! n
unmani se const_r uct | C LN .
TRbiReEAIs e euruvien, e@romf@%@@dSEéﬁ%’?’bgtaﬁ’afyggﬁ the anti-Nogo-A

CerpaVatuclEhonn ard SkcaBgestst tRd antibotiy a d¥#ad o Bach of the
a?%géh% fauused tonGSTpé;{%lO H humani sedﬁconstruct H1

trgge differephspecigs. humani sed construct L11 34 38 2A10
heavy chain humani sed construct HL 35 39 2A10 |ight

1T, ' NI Sed[ o Chtd 11 SOMFHT 0TVH Pragmeatd
coﬁ%tipﬁwal—ao 41_;214%%':.&% ,\/.y:.gwgiorﬁﬁﬁmmj s,gd R
constructz42 44, H¥ 2A10, COR H¥% (Q5M 45 %67 -
2004068750 PCTH-BP2OQRHA69737 - Sgpuence of
VaiéBst NoGo A fr nt 46 \H hg I sed ( truct H26
Ho8 1/ Numan Sed 4cpnstruct HZgs48 51 Yig ommani sed
construct H28 49 5 avy chain _humani sed construct

10 H26 53 56

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 _. | Mon-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 WO2004052932. To
25 compare the binding epitopes of 2A10 and 11C7, a competition ELISA was
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Heavy chai n humani sed construct H27 54 57 Heavy chain

humani sed construct H28 55 58 Chineric heavy chain He

veepas) 59 Eito a 60 2A10 VH humani sed construct H99
wobo7/6d960G1L01S 62 VH humani sed construct H100 p€3/EPEON6/069737

humani sed construct H101 64 VH humani sed construct

H102 65 VH humani sed construct H98 66 L100

(L13+@B7R) 67 L101 L13+Q45R 68 L102 L13+B7R/ Q45R 69

ebt]a%ﬁslﬁé@féﬁﬂgs@%atehfw‘ﬂcf lahe M ERachhnisel P overlsll_%pmg epitope on

16+B7R/ Peptide 73 peptide 74
NogatAghs shéwndm? lgm'eaaihbelgm Hob.c (terchimeticdoogu 2A710) was

aiflegsrabaly WikbaAie G BaleltTiineRadcomtiint Nogors whereas
1¢@R df%vﬁaﬁh@%ﬁxp%%tuomm?@ gt dihcehiPatibRe bf U 2o
CDR H3 anal ogue 86 H3' anal o ue 87 -58

1096‘1:WIB| WO 2007/ 068750 PCT/ EP2006/ 069737 CDR H3
anal ogue 88 CDR H3 anal ogue 89 CDR H3 anal ogue 90

Example 14: Competition ELISA to demonstrate the ability of peptides to
compete directly with human NOGO-5+6 for binding to NOGO H28L 16

Method for competition ELISA

The ability of peptides to compete directly with NOGO-A (GST-human
Nogo-A56) for binding to NOGO H28L16 was assessed using a competition
ELISA. Rabbit anti-human IgG (Sigma, #1-9764) at 5g/ml in bicarbonate buffer
was coated onto Nunc immunosorp plates (100 ul per well) at 4°C overnight.
The plates were rinsed 3 times with TBS containing 0.05% Tween (TBST) then
biocked with 1% BSA in TBST at room temperature for 1 hour. H28L16 was then
captured onto the plate (1ug/ml, diluted in 1% BSA in TBST, 50ul per well) at
room temperature for 1 hour. The plates were washed 3 times with TBST.
Peptides (from 0 to 100g/mi) and GST-human NOGO-A56 at a concentration of
1ug/ml (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,SO4. Absorbance at 490 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 H28L.16. This suggests that the peptides which
were positive in the epitope mapping study contain an epitope for H28L 16
binding. Peptides 16 and 17 (which contain NOGO peptides, but not overlapping
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Squi rrel nmonkey NOGO (A56) plus GST tag 91 Cynonol gus
nonkey NOGO (A56) plus GST 92 tag Marnoset NOGO ( A56)
vBgiges GST tag 93 Rat NOGO (A56) plus GST tag 94 Human

woé@?%%ﬁfoi de 95 Human NOGO peptide 96 5 SeqREeTMERZH06/069737

. 1: 2A10 CDR-H1L SYWWH 10 SEQ ID NO. 2: 2A10
CDR-H2 NI NPSNGGTNYNEKFKS  SEQ I D NO. 3: 2A10 CDR-H3
15 GQGY SEQ I D NO. 4: 2A10 CDR-LI RSSKSLLYKDGKTYLN

RSP R B ATR ETR g o oot

witihNOBE)-5+6.

QVQL QRPGTELVKPGASVKL SCKASGYTFTSYWVHW/KQRPGQGLEW GNI NPS
I\IGGTNYNEKFKSKATLTV

R NWFL QRPGQSPQLLI Y

L”Slé“ﬁ%éaaai%q@m madfedyaignt o the

' . 6 B EBPID NO.11) was generated by introducing
h%a)é%\ﬁ Vafiab i

FLVAAAT GVHSQV! S_ GTELVKPGASVKL SCKASGYTETS
\AIAGERBENSItEIGGNEAP1S (Kabat numbering) into COR H3 as descr ribe

agwgﬁgﬁ@%fﬂ{%g Red v var'YQTts%ﬁg%Bﬁf‘m%a%T@’%n of

Kabat
L @%@@g@p&%@%&&uﬂwﬁ@uw@w&ﬁw&m& aba

nmmaﬁsgmmw@kmnmnpmm@mwwpmﬂﬁmm
TPEVTCVVNDVSHE

SRGURREGRAN Hﬂ%%ﬁ\%&?ﬁ?l‘?%&/ﬁ%%fﬁ&g@v%m

L AP bls S I|4é)n(§_th versions of the heavy and light chains
PQVYTLPPSRDELTK SLT

VKGFYPSDI AVEVEES EN TPRVLD
cODIBiERY WBKGTONBLRT R@g@ﬂtﬁt@es&mmm’% g‘é

described previously and assayed in a direct binding ELISA as described
previously.

The results of the direct binding ELISA when the antigen is loaded at
0.05ug/m! are shown in Figure 22. The data confirms that antibody H100L100
shows comparable binding activity to recombinant GST-human NOGO-A56 when
compared with H27L16 and that H100L100 has an improved binding profile when
compared to H6L13. Carresponding EC50 values are shown in the table below:

Table 22: EC50 measurements for the G101S/Q37R variant in comparison with
H6L13 and H27L 16

Antibody EC50 value
H6L13 0.086
H27L16 0.052 ]
H100/L100 0.048
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-59 V861773 WD 2007/ 068750 PCT/ EP2006/ 069737 5 SEQ I D
NO. 10: Chineric light chain Lc
VERCHELIOFL GVLMFW SGVSGDI VI TQDEL SNPVTSGESVSI SCRSSKSLLYKDG

w200 s 6 RPGQSPQL L PCT/EP2006/069737
| YLMSTRASGVSDRFSGSGSGTDFTLEI SRVKAEDVGVYYCQQLVEYPLTFGAG
TKLELKRTVAAPSVFI FP

PSDEQLKSGTASVVCLL NNFYPREAKVQ/\KV DNAL QSG\ISQESVT EQDSKDSTY
ABSNAMS sioaal pntibodies

SETFTSYWWHWRQAPGQGLEW GNI NPS

DSTB%W@%%L%%H ghaln vanable re on of H6 (SEQ D

NO. 1113 waisl@enétatedrbyint sotiucingsa rsingle snbstntuuon G101 Kabat

Q/a s APV Y SCKASOYTET qmﬁgv%@’iﬂﬂﬁ\hp&nam

T Gk S R ST 5 ans 01t

wrwwmsuambw&rmmwkmwmm@d@m@gpnerated
LNMSTRASGVPDRFSGEGES

kyriptredipoaASPBlRRHBRIonAabAt AepaRarBg Q3 TR nd R
R e e e o o

IgHBHBRARGWDRIGE6AS. 128 proteins are given in SEQ ! 7 and SEQ D
DETLKI SRVEAEDVGVYYCQQLVEYPLTFGQGTKLEI K SEQ | D NO.
@682;@@6&@&% chai n humani sed construct H6

%@MWWMWQ&@M&VWIM CHO
VWRQAP
cﬁu@@ﬁ%ﬁmﬁsmﬁwmaﬂyﬁm\a&mﬂgm@ﬁm\mﬂg

U7 SEERLAB RV RIVERERR IS LR, 1R 3t mdlicqten gty 0L 100

@Mggw%ﬁgw ldNmproved binding affinity when compared with H6L13 in
NTKVDKKVEPKS THTCPPCPAPELA _PSVFLFPPKPKDTLI\%
thiraecpeDteHEBHIDd was performed essentially as described in xample 6

R RSB i P BRSNS s over
rE&%T At rObR Ay e e X ROt et SR R LI M sodium

SE D NO 16: 2A10 heavg chai n humani sed constr uct
ate buffer (pH 4.5) before passing overt e chip.

MGWSCI | LFLVATATGVHSQVQL VQSGAEVKKPGASVKVSCKASGYTFTSYVWH
VWKQRPGQGLEW GNI NP
TS DS YNBiddCBEATR DS EE AN S S TRIEDTRNianteef thecvbagdable

R SRR TDING R ARSI S AHBG gk ehai g

%%m@%@MTWCPPCPAPELAGAPSVFLFPPKPKDTI M SR

AREDOdy/VVDVSHORRE ka (1/Ms)  [Off-rate kd (1/s)  |Affinity (KD, nM)

IANKTKPREEOYNSTYRNA/ [C\ /| T\ LIOPNAK N

K ENDGEVH ENGHEEISIA
LPARHEKTS skaqGoPREO4E06 22E03 ~6.97
PR KO FRE P VST PS(EWW R D

DKS
H100L 101 1.30E+07 4.29E-03 0.329
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QQGNVFSCSVVHEAL HNHYTQKSLSLSPGK 45 SEQ I D NO. 17: 2A10

| vgétrrghai n humani sed construct

L13

WEAE ek Tk VATATGVHSDI VMTQSPL SLPVTLGQPAS| SCRSSK Sy dolfs 069737
TYLNWFQORPGQSPQLL
YLMSTRASGVPDRFSGGGSGTDFTLKI SRVEAEDVGVYYCQQL VEYPL TFGQGT
KLEI KRTVAAPSVF FPP

SENRGEC 50

18: 2A10 Ilght cha| n humanl sed construct L16

QESVTEQDSKDSTYS

SEQ I D

Y DRSEmIPGOSPQLL

LMSTRASGVPDRFSGGGSGTDFTLKI SRVEAED\

BABCH-EFEVATATEVHSBRAVFESPE SNPY - GOPYSHSERSSKSEE YKDEK
'

VOI STNROONOL T TRDAON\

equence ide

QEEERB-NBYPLTFGGT

ntifier

LEI KRTVAAPSVFI FPP
DEQLKSGTASVVCL LNNFYPREAKVQAKVDNAL ¢

SSTLTLSKADYEKHKVY 55 ACEVTHQGLSSRK

SRIINORRIA E(
B&E

pBRiygpeigotide

a)
-

coding ZAI0, VA {muri

A&E&cﬁéﬁr AGCAGOCTGEGACTGAACT.

-

€] SEQ D
e Y\easiteeee

C ?E&u!éﬁce

TCAGTIG

ASATOTCORHAAGCCT

2

(Jéﬁi {ébﬁ(& CACCAGCT ACTEGATELACLT(

GGATT_60

1%3] GAAGLAGA

GLLTGEA

(EMMNLNIBF&ECCTAGCAATGGTGGTACTAACT/

A\GAAT GAGAAGT]

TCAAGAGC

CIGIA
\CCACAGCCTACATGCAGCTCAC

L AGCCTGAGAT

QTORAIIATTGT

6

CTGAGGAC—————

! m—lmbmn—b

CIM
L TACTGEECCCAAGECACCAT

&| 2007, 068750 PRCH-ERA

CACAGI

0061069434

CA

C2A20, VPmarnioelli ng 2A10, VL (nurin

&8 SEQ I D

[ EOQ.1 D
o I O

820

%H&I& M%TGAACT CTCCAATCCE

‘T§5TCACTTCTC

Eﬁ@AATCA

T TUOUOUMT O VU]

kaﬂﬁﬁﬂﬁmﬁﬁﬂﬁﬁaﬁfﬂﬁATAAGEATCII#VK?K

ATACTTGAATT]

CRTTCTG

AT R construct e, L

l1I"lf‘l\f"f‘l\f"’l'f"l’

LAY A\ V] AW W] W oy i Wy

T2AH (ibth@'nani‘swﬁcowtruct H 1 6

AT ANTT O TTOMA

f’z %I_\\f‘f‘f‘f‘
24

TS ahisA danei A ACTGY

A

@@gTGAGEATG

TGEGTGIG

TACTOTUAAUAACT T

— A4 0-4100 =2

D2Agb nehvy Biafifitfbhige@RoRBitG 1963

Tﬁéﬁ@ﬁ%ﬂ@@ﬂ@m@g@@ﬂﬂ&ﬂﬂiﬁﬂﬁxxymxlﬁmtﬁGEAG(TG%

BSEQ

Vys chain He

8FQ | D

TeAt heaxchainumanised comstregtT AG]

ABCAGCTACAG

RA&TCccaC

CAGECGGTCCAACTGCAG
1'{
et LT

y TGAACTGGTGAAGCCT
Mﬂ%nﬁm Constr

aYe k-]

J—\‘i.z’] GAAGLTGI

Lé,(i}\/-\b

TERACAAGEC

TEGAGTGG

32
\GGACT CTGCGEG

\AbcascecoacacTeacT

sTCTATTAT

—
nstruct 111,
\ W\ W N W

OO | W‘V‘\\J‘\W‘\WI Ol

anised construct H1

ctheRceaT e

aTala¥ala

Aﬂ%%%%amsed construct
H20

2A10, CDR-H3 (G95M)
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GTGAATCACAAGCCCAGCAACACCAAGGT GGACAAGAAAGT TGAGCCCAAATCT
MBBEAGAAAACT CACACA

GCCCAGCACCT GAACT CGCGGGGGCACCGT CAGT CT R e P hdie 069737
CCCCCAAAACCCAAGGAC
ACCCTCATGATCTCCCGGACCCCT GAGGT CACAT GOGT GGTGGTGGACGTGAGC
CACGAAGACCCTGAGGTC 25

:-‘%(.ﬂ ILAALIﬁﬁ %%JA 2 %.éln F\h/é\Al(i}LAAUALA/-\A(i}C(J
ARG ASHEEBRGEOCT CACOGT OOT GACCAGGACT GBCTGAAT

AGT A Gl
) AsaccAaTCEIAAAGCE
MAGHORKATREEAAC H8 49 52
\ CA(VLW éE@(,(,(,‘T TOAT TR TGACCARG aTC

;Wmmﬁmmmwa GSEAGACCAAT (3EZCAGCCG

ﬁ%ﬁ%ﬁé&ﬁéﬁ&nﬁmmmrmmwm

N AAN T AT

m@mmm-lc (G9SM)
8 CGTCTTCTCATGCTCCGTGATGCA& GCCTCTGLACAACCAC

ACAACACCCTC Ea'a'aiveivaiva'a'ssa's 'I'f"l\ CEh I D !\“D

P DUEANRPLFORRIICE N9 ht chaj B1Lc SEO [ D 10 35

CTTCAGITTCTGEGEEGTGCT TAT@ETCT GGATCICTGGAGTC

TOTOATA

|/ 'YW Ol U\ A
A ESH AR O r aT CACTTCT ABBAAT CAGTTT CCATCTCC

IHIIOIIATAI'\'TTI'\A AT TTroTreah A ~AA A~ A
I UCTATATAAGCSA] TARCT TGAAT ILELAYAAS.YA\® 2\Co\U wra)

H102 65

Vi @HM% ACIPHURCAT CAGGAGT CTICAGACCGGT TTRGT GGCAGT

1o

AGAGT GAAGGCT GAGGATGTEBGT GTGTATTACTGTCAA

IﬁﬁﬁﬂlﬁEAﬁﬁgﬁﬁI::: e CCTOCACET cTACCoTCECT
fYY‘I\f‘(‘I\ A fY‘I\ f"l\ I\ﬁﬂ‘ ACY CCACCA
SO T7MCOOT [P T OSMOTY

IG'QZF(CTWGQB(ZRTO@GB) 69
m' GT TGAAATCTGGAACT GCCTICE T TGT GTGCLTGCTGAAT

r I\I"AI"
A\ W\ o\ )

Ol TCTTA

AQ_E@BGAAGGT GGACAACGCCCT COART CGEGT AACT CCCAGGAG

gﬁé W r\f\m‘r\Ar\r\Ar\r\Ar\r\r‘Tz\zr\r\m‘r\AMA A AL AL
\& o\ o\

\iJ'V'\\ZkJ"\\J‘\LZkJ‘\\/\/l AU T UAGCASUACUCT T OACOEC T OAUGU

CACAAAGTC 73

CACAPAGAGCTTC

N—encotimg—2A10

unaaleed Const ruct He SEQ D {175
WM@GTCTGMTGAGGT@A%A@CTG{}BSCCTOAGTG

ﬁﬁ@@&anabguemcmwACTGGATGCACT GTET GCGACAGECCCCT GGA

ATC 78
o ~ ATOALNANLCATT A AN A
LAJIH\JJ'\HI\JJI\JJIHbIHHbIH\JﬂHI OAOAAUTT T UAAUAUCD

,MQQMGIAGG 50 79

..... FCACAGCCTACATGGAGCT GAGBHCCCTGAGATCTGAGGAC

AQTBETCACAGTCICCTCA
iﬁg}RIﬂg hlﬁyogﬁe PN encodi ng 2A10 VI— $imani sed tonstruct

144 MY el o W B .

6 —SEQ+D—12

ABAAGCCTGES CAGIG

OOANNLIN LN NS A

ACGGCCGTGTATTACTGT I
GAACT GGGACAGGGCTACT GGGGCCA CACTAGTCACAGTCTCCTCA 60
SEQ I D NO. 25: PN encodi ng 2A10 VL humani sed construct
L13 SEQ ID 13

GATATTGTGATGACCCAGT CTCCACTCTCCCTGCCCGT CACCCT TGGACAGCCG

PNSNSNTT™ NN R T NI SNSNTT NN N NN
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TCTAGTAAGAGTCTCCTATATAAGGATGGGAAGACATACT TGAATTGGTTTCAG
CAGAGGCCAGGCCAATCT
VSAGAECT CCTAATTTATTTGAT GTCCACCCGT GCATCT GGGGT CCCAGACAGA

Wo b FePRgCCTGAGTCA - 61 VB61773 WO 2007/ 068750 per/ER2006/069737
PCT/ EP2006/ 069737 5
GGCACT GATTTCACACT GAAAAT CAGCAGGGT GGAGGCT GAGGATGTTGGGGTT
TATTACTGCCAACAACTT

G AGAGT ATCEECTCACGT T TCECCAGEEGACCAAGCTGGAGATC —SEQ
CORH3 aralogye encodi ng _2A10 VI hu m88sed consfruct 116
SER H3: analogue 89
_%A;TNPATPA{EAUGMAGGMAAWMGA\ H %Olﬁ\\f‘f\fv“
GG 10 90
&%I% [ABEYRR \GBJ ACTTGAATTGGTTTCIC

O@QGWMAAK@FNDGGG(KS&@M{GSWCMCTGXXSTCCOAGAOAGA
TTCAGCGGCGGTGGGTCA
CTGATTTCACACT GAAAAT CAGCAGGGT GRAGGCT GAGGATGT TGGGGT T

@R@E#W&? IHPC%%E&&IEAC@\A%%TGBAGATCAAA 15

BEQ\IOEBNQASB)phﬂ\GsTClagl ng 2A10 hea®4 chai n hpmani sed

construct SEQ_ 1D 15

T Ot OOt | )

!dvm’ﬂ%@@ﬂﬁﬁifPCATCCTCTTCTTGGTAC&CAGCTACAGGTGTCCAC

W@W@A@G GGEEECCT C%%TGAAGGT TITCCTGCAAG

GCATCTGGATACACCTTC
%%TGCACTM&GACAGGCCCCT%ACAA@GGCTTGAGT%
ATTAATCCT 20
TEGT CORACT AMRTACAAT GAGAAGT TCAAGAGCAGAGCCACCATGACC
CACGTCCACGAGC
ACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTAC
SEGT GAAGT GEGAGACRBE -H2
NIACSGSIEDTAGRSAACACT AGT CACAGT CTCCTCAGCCTCCACCAAGGGCCCA
TCGGTCTTCCCCCTGGCA
EECTEFCCAAGAGE AT EY GGEEECACAGCGECCCTGRGECTGCCTGGTCAAG
RERET ACTTCCCCGAACCG
(3T _%GGCGCCCTGACCAGCGGCGTGCACACCTTCCCG

GGACT CTACTCCCT CAGCAGCGT GGTGACCGT GCCCTCCAGCAGCTTGGGCACC
SEAGACGHACAT CRSEARR-1.2

INEEARST CACAAGCCCAGCAACACCAAGGT GGACAAGAAAGT TGAGCCCAAATCT
TGTGACAAAACTCACACA

SEQCLICACET GRBCAGDRCEY GAACT CGCGGEGEGEGECACCGTCAGTCTTCCTCTTC
LERFEREAACCCAAGGAC

CATGAT?I ?OOCT GGTCACATGCGT GGTGGTGGACGTGAGC
marine
%@fﬁ SR PR R

7.\
CGEGA GTAC‘AAC 30

ACCAA FHACEGC BT SGREAGRE2E ST CACCGT CCTGCACCAGGACTGECTGAAT
m@m&éﬁmmssKSLLYI@GKTYLNWFLQRPGQS POLLIYLMSTRASGVSDRFSGSGS

ACRETETRCCEET A
-_-, ; 5 2 LQQPGTEE%%S KASGY%W %WIGNINP
X -y TKGPSVFPLA
HRTp e S S s LR S IOV (S o cditee
HTCPPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVVV’DVSHEDPEV
HESEE O ET K X AN TS IAC ST CHIIW L M E R KR AR ARG ECALIBAKCQPRE
E@mmmmﬁsFYPsDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
76 FXCEFTITREFLGFUBECEH CCGT GATGCATGAGGCTCTGCACAACCAC
TAOACGOAGAAGAGCCT C TCCCTGICTCCGGGTAAATGA SEQ I D NGO
28: PN encodi ng 2A10 heavy chai n humani sed construct
H16 SEQ ID: 16
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VEEPRRBAT GGAGCT GTATCATCCT CTTCT TGGTAGCAACAGCT ACAGGTGTCCAC
GCTGGTG

6
GAGGT GAAGAAGCCT GEGGCCTCAGT GAAGGT T“FSE[F 5%%&8 737
GCATCTGGATACACCTTC

ACCAGCTACTGGATGCACT GGGTGAAACAGCGACCTGGACAAGCECTTGAGT GG
CEHAMATAT FARISSE 1ight chain L
ﬁ&éﬁl@ﬁf@@}e@mﬁ A A T AGACEAAM G EACCRHEASSE0SPOLL
(GLUEAGAMERGRSLACED

FTLE ISRVKAEDVGVYYCQQLVEYPLTFGAGTKLEL!G?.TVAAPS VFIFP

SOFSTNTLEAEDYEKHKV

WMW 45 |
TACT GGGGCCAGGGAACACT AGT CACAGT CTCCTCAGCCT CCACCAAGGGCCCA
SEOCGH AR TCAACCTEBumanised construct Hé

B AL PN RD B EARE
%@ (T CAGECRCRCT GAGCAGRGOCGT GCACACCTTC00G
AT WACT S IREE S NFeAGKIGE

KASGYTFTS YWMHWVKQRPGQGLEWIGN INPSNGGTNYNEKFKSKATLTV
SO EAEaleECCT

CCAGCAGCTTGGGCACC
CAGACCTACATCTGCAAC
ﬁmwmmmm@wwm@mma TGAGCCCAAATCT
LB DA LGP ACEES KSLLY KDGKTY LNWFQORPGQS PQLLIYLMSTRASGVPDRFSGGGS

MR AUTREEISEEEGCACCGT CAGTCTTCCTCTTC
CCCCCAAAACCCAAGGAC

%%@hﬁd%ﬁ%%@%%@%%ﬁ%mm

\

R R G A B R S B AT AAT GOCAAGACAAAGOCG

m%qg\e-ﬁﬁg\&\gaw chain humanised construct H6
CHPACCEHRCT S INOAMISREKKRAE SHVECRAIGACCANBRATTRGET CGAEW IGNINP
Wmmi'smmmsSLRSEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLA
. . . : T TERLY QTYICN
EYYEND WHQ@,PPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEV

S5 ¢ S SISV R s i
TVDKSRW

%%qé\%ﬁ%%av chain humanisged construct Hlb6
ool Vb SIS S TRAS R AEAGENAGETGARE TGN TN
Mﬁim

TSTAYMELSSLRSEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLA
NETCAVED L ACORITE L EE I REEACTRTYICN

MIGR CFyVDVSHEDPEV

KR YDV PN P RE R NPV VE VIR NG KN RPAP [ERTISXAKGOPRE
RQVET PPRRDEL KN Q¥R TCLVEGFYp 9D I AVEWESNGOPENNY KTTPPVLDSDGSFFLY SKLTVDKSRW

S T CTTGGTAGCAACAGCTACAGGTGTCCAC

gﬁm 'mnised construct L13
Lt A oA A GG b et A E R ATIOHEETIEG0sPOLL T

NakEdie rrL.REsRVBOE &Py Y (ML 2B LI At RODE T KRTVAAPSVFIFPP
BSEE!LEE@ﬂ@%@JﬁS&Wpf&AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLssrrmx.smmmm
ATATAGAAGEXTIEEERGEACATACT TGAAT TGGT T TCAGCAGAGGCCAGGECCAA
TCTCCACAGCTCCTAATT

ECRATECHERA TPERCNTert IRSACIREA
WRWWTQSPLSN PVTLGQPVSI SCRSSKSLLYKD%%QSPQLLI

D SVFIFPP
i : R R RG ERARE B veronr

H
ACGI TTGECCAGEEEACCAAGCT GGAGAT CAAACGT ACGGT GECTGCACCATCT

SHEC TG C1 9 CGiCehdbding 2A10, VH (murJ.ne) SEQ ID: 7

TEIRAT ANGCACRGAAYEECA AN CTEIGRAATICTEG ,
Tmmm@@mmm;mc@m@CTGGGTGAAGCAGAGGCCTGGACAAGGCCTTGAGTGGATT
BRETATRETCIRACET TIGTCRAIRCTER ORI AARIASCRN ACTGTA
mmm@gmmecmmcmCAGCCTGACATchAGGACTCTGCGGTCTATTATTGT

R e PSR RS e AP BT A ECAAAGCAGACTAC
GAGAAACACAAAGTCTAC

GCCTGCGAAGT CACCCAT CAGGGCCTGAGLT. CGCCCGT CACAAAGAGCTTCAAC
AGGGGAGAGTIGITAG SEQ I D NO 30" PN encodi ng 2A10 |i ght
chai n humani sed construct L16 SEQ




15 I D 18
VBEPFATGCGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCAC
GIGATGACC
006/069737
W CTCTCCAACCCCGFCACCCTT(I?ACA(I:C%TCTCCK‘FE‘?%?C%TG&
AGGTCTAGTAAGAGICTC
CTATATAAGGATGCGCGAAGACATACT TGAATTGGT TTCTCCAGAGGCCAGGCCAA
5 %?W%Tcgﬁzgdm 2210, VI, {murine) SEQ ID: 8
oA A AT b e A AR A CABEEBTIGRETCCAGS
e AT ETAACAN A TGGEARGACATACTTGARTTGGT TTC TGCAGAGACCAGGACAATCT
c@f@db%E AN GCAR T EEENGEE
c@'ﬂmmfﬁmmmCAGTAGAGTGAAGGCTGAGGATGTGGGTGTGTATTACTGTCAACMCTT

10

GTCTTCATCTTOCOGOCA

W@W@@*WWWWW%%@M

I WGTG AAGGCTTCTGGCTACACCTTC
15 E&Eﬂ%@ﬁ%ﬂm}xmm

TGAGAAGTTCAAGAGCAAGGCCACACTGACTGTAGACARATCCTCCAGC

AN AEAREREN CAGGGC
AT ARG AFTAGTCACAGTCTCCTCAGCCTCCACCAAGGECCCATCGGTCTTCCCCCTGGCA
CHOCT X BAAGIICA O AT OAERECANGACETCEEITET CCGAACCG

20 W&Wﬁ@&@chrN@CA@qew@ﬁ@@ﬁCTT@&ﬁ%ﬁCTGTCCTMAGTCCTCA
YBGUETACECRATABCTAGC LRI FATEAGSCCTHTAG FAS CrEBRGHEACIA AFRTCTGCARC
W%CP@%G%GG‘I‘A%GEWGR@%% 58Y _gi» 'GT AC‘%CTETACA

Y e Laag % GGAC

A ;- AGGTC

25 CGCGGGAGGAGCAGTACAAC
hCcARGTGC

KERAE
mm@e@d&CAGcCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAA
SdANA PR ARG EAC A X NG DA RSt UHCEARGRA ECN R RICCI B S CCTGGTC
AABL FISNRRTIEERGOENIR T8EC CGTGEAGTGGGAGAGCAATGGGCAGCCGGAGARCAACTACAAGACC

30  RKSDLEVICFQIRGESMUEACATACT TR SFEICSRATERAGE T G SRPLNIGAGCAGETCE
PEEQ&EGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC

BAQYERT IRFEFERPPFSPEEAMSVSLKKVSG KEEI KEPENI NAALQETEAPYI S

rI‘ACDLI KETKLSAEPAPD _,
35 A ég EEW%%@E@@@%@%E&@MMTGTWA
CT QoAb N TR TEALSTMAGTARCAGT

Rt G@ﬂ'&;&bﬁm&ﬂCTTGAATTGGTTTCTGCAGAGACCAGGACAATCTCCTCAGCTCCTG

o G ]

: MWEWMAGGCTGAGGATGTGGGTGTGTMACCAACAACTTGTAGAGTATCCG
40 mvwmmmmmmwcs TGFCREFATCTTCCCG
%Tczqumﬁmwwm%@@@w%ﬁm@mcmm CTTCTATCCCAGRGAG

g]: SE@N‘ A R R A S N R R TR CRGGAC
TCAGCAGCACCCTGACECTGAGCARAGCARAC CARAGTC

45 &Cﬁﬁﬁ"'ﬁ?&% Wﬁwcggw%cﬁ%cmmmmm

m ‘ﬁﬁ N D URE I BEHumilshd Wohstthict H6 sEQ ID: 11
YOS AR KR OASME ST AT CXACCIT Y dd CARGGCA
éJH'AEQGGATGCACTGGGmcsACAGGccCCTGGACAAGGGCTTGAGTGGATC

50 GﬁﬁﬁagﬁﬂﬂﬁcE@EEEﬂFEEgIACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTG&ATTACTGT
PRSI G FSACAT AR TRCT RIS P A SIS AR ARG R RS TSAYFERAVL QSSGLYSLS

SVTYReS, 10 O R e e

55 & Ao AR EOr ACTGGATCCACTGCATCAAACAGCGACCTGGACAAGGGCT TGAGTGGATC
KSR NP BV N K EE MDA N MRV ch b AR A AT X Kbt @ircaccaTe
ERAR S KA R ERFT A CATGGAGC TGAGCAGCCTGAGATC TGAGGACACGGCCGTATATTACTGT
AT EEERARBDETTRSREA S O GFAMF AT AR BESINGDPENNYKT TPPVLD
SDGSFFLYSKLTVDKSRW 55 QISN\/FSCSVM-EALHNHYTQ(SLSLSPGK

60 SEQIPDINO253PN ema@ling RHLO CHabHmninad| o8t e s FIYSEQ ID: 13
TTGTGATGACCCAGTCTCCACT CCTGCCCGTCACCCTTGGACAGCCGGCCTCCATCTCCTGCAGG

TCTAGTAAGAGTCTCCTATATAAGGATGGGAAGACATACTTGAATTGCTTTCAGCAGAGGCCAGGCCARTCT
CCACAGCTCCTAATTTATTTGATGTCCACCCGTGCATCTGGGGTCCCAGACAGATTCAGCGGCGGTGGGTCA
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MGASCI | LFLVATATGVHSDI VI TQSPLSLPVTLGQPASI SCRSSKSL L YKDGK
VEsBQORPCOSPQLLI
PDRFSGGGSGTDFTLKI SRVEAEDVGVYYCQQLVEY!
WM pSvr Frp 60 Fetabobocrsr
SDEQLKSGTASVVCL LNNFYPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVY ACEVTHQGLSSPVTKSFNRGEC - 63 VB61773

Ve 2SRALPRE RO ﬁ%%@&&!e@é&o%@w&e%ﬁ%@e&&nﬁ%m&ﬂccmcmcm
QRECHHTRGCatrkOa AT THEHRALSRACE QR EeHIaTEHARSEQ
CACISTCI:ACI:TCISTCI:AGTCTCIIIIZTGACISTGAAGAACI:CTCIIII:CTCAGTG
ABRGEDI FCCRPEC ARG EnAoding 2810 VL humanised construct L16 SEQ ID: 14
JRCACCABC TACTTTBEXTEGACHEEETEECAGAEBC T RO CTGCAGG
GGATGGGAAGACATACTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCT

CANSIBEFAISACTCIAAATAA
AR R TR T AR e RSP A A AR SRR AR IR TERGGEREFSTCOCTCA

TCAGCAGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCCAACAACTT

&WﬁW@@TG@@C

ALKl 0 e PO *

&E@:da@e&ﬁcm&&uo%lc@ft&@drmﬁé\én&c)&cﬂume@hcﬁ@nﬁztdcwemcmem
lckd;TcSE@;cde:GA@érGAAGAAGCCTGGGGCCTCAGTGAAGG'ITTCCTGCAAGGCATCTGGATACACC'rTc
EAT AT HEMACIAGT CIEAACECTCNCTFSCACETOACACT T BEAEREG
BCCAKTGA TGAGAAGTTCAAGAGCAGAGCCACCATGACCAGGGACACG‘I‘CCACGAGC

PR T AR RGO e (AP A P AR A TR ASRACIRORT A TP T AR CEGERP P RERPFACACGEC
@Wﬁ%@GTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA

e R
TLEA S ‘Iﬁi‘i ¢ GTCCTCA
| AT TGETGACC TCCAGCAGCTTGGGCACCCAGACCTACATCTGCAAC
deAkhatcHeol CTCACACA

AEdACESE Aot TG A CTCECGEEEGCACCGTCAGTCTTCCTCTTCCCCCOCARAACCCAAGGAC
GEACKETAAFTCEdEACEd ITERGE XA CREH AT AAETE S AEATCAAAGA XBRQCCTGAGGTC
[2Bs A A8 856 TR BEe. 066 (BT AL G CATTRA IE SRACRErARG COICABAAGGRGCAGTACAAC
SECAIAIACEBIGTGETCAGCGTCCTCACCETCCTACACCAGGACTGGCTGAATGGCARGGAGTACAAGTGC
AT e T CAACC TS T A R A AT R AC AR EAQGARECCCAGAR
FERCACERTIASACCITSEE GCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTC
: ARCTACARGACC

CAGGTGG

% G T&A Al TCTGCACAACCACTACACGCAGAAGAGCCTC
> e CAAGGECTTGAGT GG
ATGGGAAATATTAATCCT

AGCART 86T (ot ARH ANCd ARAT KACALTI T EARAGIAAS CACLATMRECILE SEQ
A@GGACACGT CCACGAGC

TTAATCCT
CACGAGC

& m@im‘*@m
i CCTGGCA

: , : AAGACCITEEGAYZAEELTCACACA

@m@@@n&mm@cmc'rcGCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGAC

- A 3 RARCETEGR GAGGTC

'ggg@gG%quGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAAC

PEEPTRARES , ] RGGA : AAGGAGTACAAGTGC
{31 CT 4

CATCCCGGGATGAGCTOACCAAGAACCAGGTCAGCCTGACCTECCTROTC
AebEadrrbiarde bhéddiaitdddod faN AT SnOA S2dnT G Rat fadGral 6MCTACARGACC

GM&%&@&EEG@WEGGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG

AGCACGTACCGT GT GGTCAGCGT CCTCACCGT CCTGCACCAGGACT GGCT GAAT
mmd;mg 2A10 light chain humanised construct L13 SEQ

KGCAZ E%Wm%msmc
AGCCTGACCTGCCTGGTC '25'(& 8&%

AAAGGCTTCTATCCCAGCGACAT CGCCGT CGAGT GGGAGAGCAAT GGGECAGCCG
GAGAACAACTACAAGACC
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ACGCCTCCCGT GCTGGACT CCGACGECTCCTTCTTCCTCTACAGCAAGCTCACC
WP AAGAGCAGGT GG
\,@A@@%ﬁw CTTCTCATGCTCCGTGATGCATGAGECTCT mﬁgﬁ@g%@“”m
GAGCCTC TCCCTGTCTCCGGGTAAATCA 40 S
NO 40: PN encodi ng 2A10 humani sed |ight chain
construct L11 SEQ ID. 36
AP NGt A GA feh i TdeT T bt AR Ak atb At ted EXddCceTanTT
FM&EE@@%E&&@@CTGGGGTCCCAGACAGMTCAGCGGCGGTGGGTCAGGCACTGATTTCACA
CARI AAFIRACHCCECEEAIECTENSERACKIGES ~ R CEEATCTBGTBETCCGCTC

MTEGK@KWTG@&ATCAAACGTACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCA
. AGAGGCC

CEGAGCI YN
W@F@TWC&CCc'rcCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGC

PREMSCPES PRI AT ARSI PSPPI AACTCTAC
WM&T@G@F?WGCCTGAGC TCGCCCGTCACARAGAGCTTCAACA AGAGTGTTAG

B I IR ST IATACTRA . o

ANSEA TSRS TS CENAB E AR HACE T ohd feedeiGteaTaace
ﬁEﬁET@‘hE@E’ﬂ'm&TCAccc'rTGGACAGCCGGTCTCCATCTCCTGCAGGTCTAGTAAGAGTCTC
TG KSAOCAE R AGIOA R CT e AN I T e A LG GO CA NG AATY ST CCTAATT
T T AN T O RN CEGRGE TCCCAGACAGATTCAGCCGCCGTGGGTCAGGCACTGATTTCACA

A A A GG A GO E T T ICF CE A R T A DR AR T B INATAGRQERTCCGCTC
@@g@g&g&m@mmGAGATCAAACGTACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCA

L e

GGACAGC

R CATRARRA M rmas
TAG

sEnsh It 312 Gadfath leader sequence

DL VOSGRERAGEREASVKVSCKASGY TFTSYWVHWRQAPGQGLEW GNI NPS
NGGTNYNEKFKSKATMIR

SRS TS TRY VR SSMRSERT Adsy $€5t TaOCYIVBOTTYE WPGSS: (BEEPAB6 Nsed to
@T 2A10 heavy chai n humani sed construct H20

el e A o SR M e oy

FGGGDHP
KAL) SNSRI SEmp A e e ilzee dhaeg
Sl PEGSFPDY] "ﬂaéVSLKKVSGIKEEIKEPENINAALQETEAPH SIACDLIKETKLSAEDPADD
FESSEMSGE] AADEERIE DY S EMIDY P ¥BIS 0Ab T b A VRES S sk EYENKE
BAERPSSSL GTQTYI CN
VNHKPSNT KVDKKVEPKSCDKTHT CPPCPAPELAGAPSVFLFPPKPKDTLM SR

SEREVTY A/ VER/SHEDPEY humanised construct Hl
NUER ENGEINVIGHFE KSRV TMTR

TSP LI PL SMARGDPE CEGACBE TS 50> 20011
E@Eﬁ?‘éﬁ&'ﬁﬂ%ﬁéﬁﬁw VEREFESTVSHO 2007/ 068750
LER20
%ﬂ %@m@ﬁ% 2 ENNISTERE Bk pscccs
PEAEbY SLSLSPGK
SEQ ID NO 43: PN encod| ng 2A10 VH hurmani sed construct
$EOISQ. | 85 4110 heavy cha::.n humaniaed construct Hil
XIGVEX OBEXE NG G SR RABEOR CAGLEHMGN INP
mrs-g}mamssn.nsznmvywcachvwcqetrr..v'rvsSASTKGPSVFPLA

WRWWRWTWWM@WTQTHW
SIERKS

DK TCPPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEV
gNw BN e e e syt
y KSRW
GACACGT CCACGAGCACAGCCT ACATGGAGCTGAGCAGCCTGAGATCTGAGGAC
m@'dﬂ"fm@'fght cha:.n humanlsed construct L1l
¥ A RHBGEXR PRGASTHESRSMAGE ET BT RIRPSQSPOLLI
WRWGGWWRWEQMYHQMW REEGRCERLFI KR EGPSVFIFPP
gm FeF v WW(?REAKVQNKVDNALQSGNSQESVTEQDSK'DSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

[oply
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I D 42
YB6EEAT GGAGCTGTATCATCCTCTTCT TGGTAGCAACAGCTACAGGT GTCCAC

N $gCACCTCGTG PCT/EP2006/069737

GT CT GGGGECTGAGGT GAAGAAGCCT GGEECCTCAGTGAAGGT TTCCTGCAAG
GCATCTGGATACACCTTC
ACCAGCTACTGGAT GCACT GGGTGCGACAGGCCCCTGGACAAGGCECTTGAGT GG
AICEEAATAT TARTERba2ly 2210 VH humanised construct HL SEQ ID: 33
EXSCARTASSTCEIREE AAGEAC A FGACAA GANCAAGH A I TGACTIGCAAGGCA

WWWACTGGMGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATG
- : ACCAGG

- GGGTCA
WT&EGCAGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCCAACAACTT
CRKAECATRCECARE PR GACENGEA CANECGEIBECATIEABAGCAGCT TGGGCACC
CAGACCTACATCTGCAAC

ETARTHNCAR CEECAGRAATA CEAABUTSEREAATAXKCTRACEUGERAICT 35
Www@@gTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCCAGGTGCAGCTGGTG

TRUCEAE eau Jevvale viecveetee vlsCuleLGimpev{a ACACCTTC
GAdAG A AATATTAATCCT

MR eu\
e e e
SAdichtd ehSdeacnaace

MW&TCACAGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA
WEMMWW@HMWM&&@CGMC&
; 6@@1@GﬁﬁcccTGACCAGCGGCGTGCACAcc'rchcc;Gc'rGTcCTACAGTCCTCA

G G 3 NCCETBGT BT CPETARCTARACT CRORITCTGCAAC
mmmcmGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACA

B e A A A e A T R B S B A AT A R R A FEF ERCAAPREYECAAGTAC

w CTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTC

TR oo GTACAAC
Rt o eevre Rieticeiciewiielideticemtyym:
5&&&6 e A GO CCCOATCGAGARAACCATCTCCARRGCCAARGGGCAGCCCCAAGAA
WEWMMEM CCTGGTC
S AANT A ABCA AT CECCETCEAGTCECAGAGCAATGGGCAGCCGGAGAACAACTACAAGACC
ACESCTICHOTET (4G COAGACEEACOCIINTCH TETAC ASTRET A UNBCANEEE CAXSACCAGETAG
A ARG T (3G FCCG TCATGCATGAGGCTC TGCACAACCACTACACGCAGARGAGCCTC
WWTCATGCT CCGTGATGCATGAGCECTCT GCACAACCAC
CACCCAGAAGAGCCTC . TCCCTGICTCCGGGTAAATGA SEQ |
IEAHR) GZER%E‘(Q%‘SM Wmﬂblﬁd’r@tl\@“%mﬁﬁrﬁﬁt L11 SEQ

: MRS R
Mmﬁé@‘% Bt

ACTI‘GAATTGGTTTCAGCAGAGGCCAGGCCAATCTCCACAGCTCCTAATT

EAdEc RAFdATTTCACA
EWWCNAGGATGTTGGGGTTTATTACTGCCAACAAC‘I‘TGTAGAGTATCCGCTC
; RIOBSHES ARG ARIEAGGIMACETCANE TSFEISVA EHE CCCGCCA
WEG WWCWAWCEHW&T%W@%TWMCCCAGA@GGCC

@ S\ Eﬁ@ﬁﬁﬁp*@ggsGACAGC
% R L\']‘t%‘_% CACCCTGACGCTGAGCAAAG AGA ACGAGAAACA ARAGTCTAC
STSFSTATE AT RSSF RS AFRISE 2B BB Ppomere

D 18800 Vigh hUnBRI BEHumlNSLs Uohetidte 20

M Y SRR ARGAR AN 60D GRS s KATMTR
DIEETE Y AIEE EISHEAD I AR Y CELGQGYWGQGTLVTVSS
DKSTSTAYMELSSLRSEDTAVYYCELMQGYWEQGTLVTVSS SEQ | D NO.

R IPHGhuAdhi2def lveﬁ’stq*@étl hymgniged construct H20 LGNIND

Am TSTAYMELSSLRSEDTA CEL YWGQGTLVTVSSASTKGPSVFPLA

YFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGOPRE

%
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DTSTSTAYMELSSLRSEDTAVYYCELMIGYWGQGTLVTVSS  SEQ | D NO.
¢Bs177B! encodi ng VH humani sed construct H26 SEQ I D. 47

GGT GCAGT CTOGGGECT GAGGT GAAGAAGCCT GCCCaET etk 069737
AAGGT TTCCTGCAAGGCA 60
TCTGGATACACCTTCACCAGCTACT GGATGCACT GGGT GCGACAGGCCCCTGGA
CAAGGCCTTGAGTGGATC

Eﬁ%@? AF ARG TS AEH AN AN KEARAADS T EMGASHE TVDKSRW

LSLSPGK
GACACGT CCACGAGCACAGCCTACAT GGAGCTGAGCAGCCTGAGATCTGAGGAC
ABGBOET.GEIAT TNCEfdoding 2A10 VH humanised construct H20 SEQ ID: 41
WMWW@WWCCNCMGGCA
TWBTCWWFFW GQWC%A@E% TGHETCEATC

tacotce ORI e e
E%CACGTCCACGAGCACAGCC CATGGAGCTGAGCA GA

ATTACTGT

Ticalevacmicaico it iote ceenre e eleTIeN e oleccec oo eIl

%TACACCTTCACCACI%A?&%O he_lg chaln humanlscc:e'&i consct::é_lqct H20 SEQ

WM%&TCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCCAGGTGCAGCTGGTG
3 AOGETEEICOEIDCACCTTC
A@mmmGDTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATCGGAAATA'I“I‘AA'I‘CCT
A0 ASTTLAR CACGAGC
WW@AGCF@GAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGC

EAITORERETACR CCCCCTGGCA

CTCRAA Agg:}\ cé CCCGRACCE

fecrey Her dak :T CAGTCCTCA
ee GOE0E

CCAGC TGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAAC

oMSAR ;..— "r' o Sedohd CACACA
M'EE&EEGEIQ&%PGAACTCGCGGGGGCACCGTCAGTCTTCC'rc'r'rccCCCCAAAACCCAAGGAC
REAEHSATAH FATCITICACCASIGASE T EEGATC ‘ X

@Mﬁmﬂ@mm&mmcmcmcmmmccmcmmsccsCGGGAGGAGCAGTACAAC

GRLRONTATIFAT CRITACCET T OCAISGT ACTRAA CTHRCARTAGS TR FPERIGGARFACARCTGC
MWWCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCC CGAGAR

R kacanoncc
CAAGACC
GCTCACCETGCGACAAGAGCAGGTGG

TCE AGAAGAGCCTC
y C ain humani sed construct H26 20

I\/GJ\BCI I LFLVATATG\/HSQ\/(lVQSGAEVKKPGASVK\/SCKASGYTFTSYVWH
BERAPGQEEW oNBDR-H3 (G95M)
SNEGETNYNEKFKSRATMIRDTSTSTAYMEL SSLRSEDTAVYY CEL MOGYWGEQGT
LVTVSSASTKGPSVFPLA

B
SSKTT HEGTRA HngKEidpERTIPOSHIRCH RSO E NOBALE dRelrany o

T P e o o B

i W%W%R%QXWXMVHN L HQDWL NGKEYKCKVSNKA

| ROR A ki KABGYTFTSYWMHWVRQAPGOGLEWIGN INPSNGGTNYNEKFKSRATMTR
E@dﬁmm&ammmmmmsmmwmwpw D
SDGSFFLYSKLTVDKSRW  QQGNVFSCSVMHEAL HNHYTQKSL SLSPGK.

SEQ IIDqNNO %"HM@ isedatonsiowenE3ed construct H27 KATLTY
IACABIICREY (ARPAINTY GRAEAE AN PSFAS FOARAGERS
\RERERI L FRMRERT TSY m@

S EDTAVYYCEL
Wﬁf@% VPKRESIANVELSSHES MQGYWEQGT

KASGYTFTSYWMHWVRQAPGQGLEWIGN INPSNGGTNYNEKFKSKATMTR
By iSaAEd SGVHTFPAVLQSSGLYSLS

SWTVPSSSLGTQTYI CN

\AaK RS INOK VBKK viF RISCDIGEHTE PRERAREGAGHRS V¢ - FRE FHEOT LR 3R
TRPEY T AU TR AR YGGGGCTGAGGTGARGAAGCCTGGGGCCTCAGTGARGGTTTCCTGCAAGGCA

WRE%? %@W_ AGTGGATC
|GSAPPEAEFPATELE GTGSTACTAACTACAATGAGALGTTCAAGAG TGACCAGE

%ﬁ%ﬁaﬁ& eﬁ&wm%ﬁﬁgﬂ ATTACTGT
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35 QLGNVFSCSVMHEALHNHYTQKSLSLSPGK SEQ | D NO. 55: Heavy
¢B&i73humani sed construct H28

WVATATGVHSQ\/QVQSGAEVKKPGASVKVSCKASGY{E-F,@WOQ737

EW GNI NP
SNGGTNYNEKFKSKATMIRDTSTSTAYMEL SSLRSEDTAVYYCEL MQGYWGQGT
LVTVSSASTKGPSVFPLA 40

K8 TRECEAN LYY EPRRVE MRS LT E ROYL 6585 @b Y SIS

WP IR &P GGECTGAGG TG ARG AAGCCTGGEGCCTCAGTGAAGGTTTCCTGCARGGCA
YASR SRSV E RIS GRKI A TEPRGRAR T A GAR IS ER b ETIRK BB BT RRGTGGATC
EERMT AN DY SHE DR G TG TACTAACTACAATGAGAACTTCARGAGCARAGCCACCCTCACCGTC

AR YDA EMHISKTRKPREEOANSTHRGUSVICTVACAKJOTEAGREARITCIRVSMNRATTACTGT
EWGMASWGCC’AGGGAACACTAGTCACAGTCTCCTCA ’
%&_\éﬁ L PPSRDELTKNQ\/SLTCLVKGFYPSDI AVEV\ESNGQ:’ENNYKTTPPVL D

F#‘.WSRET\?EKS'F&M &)e‘a %ﬁ?&%&c éﬁn
3 CANGGCA

3 AAGGCCACCATGACCAGG

¢ I W el ATTACTET

@@Z@GCCAGGGAACACTAGTCACAGTCTCCTCA
CAGT CTGCECEECTGAGGT GAAGAAGCCT GEEGECCTCAGTGAAGGT TTCCTGCAAG

ﬁﬂ\'ﬁmmft\m GhaSﬁ) human1sed construct H26

\ TRE : , RGYEYEWIGNINP
WFAWTSTAYMELSsr_.RsEDTAVYYCELMQGYWGQGTLVTVSSASTKGPSVFPLA

R A e P AR A TR PR SR AR ST R TE REARS RSO AV AT TQTYICN

R%ﬁw TCPPCPAPELAGAPSVFLFPPKPKDTLMI RTPEVTC SHEDPEV

] R GQPRE
SopiieencruiE et et n s clia Ty e
H SLSLSPGK.

CTAGT CACAGTCTCCTCAGCCT CCACCAAGGGCCCA

E%@&Wham humanised construct H27

ST T IUARLASIBASKGL B S AR EA A RS ER NI TKMEPCRFUBWIGN INP
WAMWESAYMELSSLRsEDTAWYCELMQGYWGQGTLVTVSSASTKGPSVFPLA
3 f i ; TQTYICN

RCES ) A TRCAVISSF Y SAGH
WWWWTCPPCPAPELAGAPSWLFPPKPKDTLMISRTPEVTCVWDVSHEDPEV
LG LN . ] GQPRE
SR AGGT GGACAAGAAAGT TGAGCCCAAATCT

Ig%%%mn humanised construct HZB
e AR ST (kARG SEWMHER TR PCRIEWIGNINP

A TSTAYMELSSLRSEDTAVYYCELMQGYWGQGTLVTVSSASTKGPSVF PLA
ey SLESHTIYPSASIGTQTYICN

P Y PRV R VI PR mm@%@m@wwmm
m&m 'ES.‘LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFF TVDKSRW
REKEeTR é&bﬁ%&TQACCGTCCTGOACQAGGACTGGCTGAAT

%ﬁ%&i\% uln_ hum%m.sed coqlgtruct H26 SEQ ID:

TCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCCAGGTGCAGCTGGTG

mc A 3'

CACAGTCTCCTCAGCC‘I‘C

: K)YC FERPRIAGLRYS
gw Q TGAACTGATGCAGGGC

GGTCTTCCCCCTGGCA

N Sl s i -ﬁ

sacmmwmmmammMMme TSGAGOCACGREACCCTOAGOTC

ACTGEIAGHIGCACGECGTGGAGGTCCATAATGCCAAGACAMAGCCGCGAGAGGAGCAGTACAAL
AGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC
AAGGTCTCCAACARAGCCCTCCCAGCCCCCATCGAGAARACCATCTCCARAGCCAAAGGGCAGCCCCGAGAR
CCACAGGTGTACACCCTGCCCCCATCCCEGEATGAGCTGACCAAGAACCAGETCAGCCTGACCTGCCTGGETC
AAAGGCTTCTATCCCAGCCGACATCGCCGTGGAGTGGCAGAGCAATGGGCAGCCAGAGAACAACTACARGACC
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ATGGGATGGAGCTGTAT CATCCTCTTCTTGGTAGCAACAGCTACAGGT GTCCAC
VEEPPAEGTGCAGCTGGTG

GAGGT GAAGAAGCCTGEEEECCTCAGTGAAGGT T
W o

ACCAGCTACTGGATGCACT GEGT GAAACAGCGACCT GGACAAGECCTTGAGT GG
ATCGGAAATATTAATCCT

e RN AN He AN Ak MY SR d AR CAGG TGS

SR CGTGATGCATGAGGCTCTECACAACCACTACACGCAGARGAGCCTC
PG f AT e GAGCAGCCT GAGAT CTGAGGACACGECCGTGTATTAC
TGTGAACTGATGCAGGEC
SECTIECOCACERAACACTRGEEAGACRARCEIGATEST CCAOCAREEETICERR ID:
HACGCGTCTTCCCCCTGGCA

IS TEERIB ARG ACEFERRICT CTGGTG
WWGCCTGGGGCc'rCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTC

2lagiyre [ RARTATTAATCCT

WWAACTCGCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGAC

BTGRP R SO T A T A T e ISP A AR P ACOARPAGEETCACCTC
CECTGCAGGTGCATAATGCCAAGACAAAGCCCCGGGAGGAGCAGTACAAC

W
AGCACETRCH AGCCTOCTCACCGTCOTGCACCAGRR CAAGTGC
A A T N ST ARER AR Ll conc

I\
o E'ﬁé"‘ ;E;,.; ‘ A‘} C ATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGATC
AT '1. o4 9* : A& abREd LATACEAdCACTAIRI A  canaace

mﬁé@%ﬁ@@a&cmcwcwccmm@memCACCGTGGACAAGAGCAGGTGG

l

CCACAGGT GTACACCCT GCCCCCAT CCCGEGAT GAGCT GACCAAGAACCAGGTC
PRI CCTCEFeding Heavy chain humanised construct H28 SEQ ID:

ﬁ\fw@@mwﬁ gfmmgﬁ@@%@@%zmmm
ATCAAGAAGCOCT
LACTEATRCA glmnm&ggﬁ

TGAGAAGTTCAAGAGCAAGGCCACCATGACCAGGGACACGTCCACGAGC
AN Il et el I EEATEREA & CA A NCAd d ot TEX AT CXAGAAC ATa craaaC
TAATACEESEAREAACACTING TeBfA T CTCH ETCCALERAAAGA&A REQTE T CCCCCTGGCA
NOTCEECARBAGIACOTI TEGCHEATHCCHGAL CrdeaATR(CT eI ara AGAGTAE TTCCCCGAACCG
mcgggrp@mcngg'rcmceccCTGACCAGCGGCGMCACACCTTCCCGGCTGTCCTACAGTCCTCA
A AT S P R ARG YO P C TG IO L P ER SRR G T A G SCAC AR IPCT ERCAECTGCAAC
WWe@cc&zg;GTGGACAAGAAAGTTGAGCCCAAATCITGTGACAAAACTCACACA

e e %@ﬁ@mmmimms

GGGAGGAGCAGTACAAC
AAGTGC

ACEATHOETGCAGCERIBTCECCETS GAGTGGGAGAG CAA'I‘GGG CAGCC GGAGAACAAC TACAAGACC

TR AT THCA CTINEA CRI ST (A CAT T TR AR GABAC TSBCCENGRAFAGRECAGATEE
RS ARIGOPART T E EFgATGCTCCGTGATGCATGAGACTCTGCACAACCACTACACGCAGAAGAGCCTC

@ACTAGTOAOAGTCTCCTC‘AGCCTCOACC‘AAGGGCCOA

e PRyl ESA B IGNINP

S¥aTRGIEKE o SSTAYMQLSSLTSEDSAVYYCELMQGYWGQGTLVTVSSASTKGPSVFPLA
m&mm ST AR CCEIINCACHRATFSEATBTOTYICN
mmmmmmcppcPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEV

WLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS FFLYSKLTVDKSRW

R RS K M B N AP A P E R AGGT GGACAAGAAAGT TGAGCCCAAATCT
TGTGACAAAACTCACACA

TGCCCACCGTGCCCAGCACCTGAACT CCGTCAGTCTTCCTCTTC
CCCCCAAAACCCAAGGAC 45 -67-
ACCCTCATGATCTCCCGGACCCCT GAGGT CACAT GCGT GGT GGTGGACGTGAGC
CACGAAGACCCTGAGGTC

AAGTTCAACT GGTACGT GGACGGCGT GGAGGT GCATAAT GCCAAGACAAAGCCG

NN N N N NT" A A A 7~



CCACAGGT GT ACACCCT GCCCCCAT CCCGRGAT GAGCT GACCAAGAACCAGGTC
VESEGACCTGCCTGGTC 50
%gﬁgggpmmmmmoccawam&wmmgm
CAACTACAAGACC
ACGCCTCCOGT GCTGGACT CCGACGRCT CCTTCTTCCTCTACAGCAAGCTCACC
GTGGACAAGAGCAGGTGG
SBACHAGEEGAACGHLCT TCTCATGCTCOGT GATGCAT GAGGCTCTGCACAACCAC
VIASAGEBRAGAAGAGCCTC  TCCCTGTCTCCGGGTAAATGA 55 SEQ | D
NO. 59: Heavy chain He (&5M
SEOVBTI6l L FAAIAAT GVSOE QRRETELVKPTASVKL SCKASGYTFTSYWH
Qﬂﬂk!g%ﬂ@ﬁxxﬁg@bQymVﬁFKASGYTFTSYWMHWVRQAPGQGLEWMGNINPSNGGTNYNEKFKSRVTMTR
DERERTNYRESGLRSFOTRAY TGO FRYRERVSEE S SEDSAVYYCEL MOGYWGEQGT
LVTVSSASTKGPSVFPLA
GEPAAE N KDYFPEPVTVSVWNSGAL TSGVHTFPAVL QSSGLYSLS
VPSSSLGTQTYI CN
s\égHﬁP%‘T KADKY ERK SCRICHHT L RPCRAPEL AGAPSVFLFPPKPKDTLM SR
EMaM R aRREREY

Q YTFTSYWMHWVRQAPGQGLEWIGNINPSNGGTNYNEKFKSRATMTR

Déls NARYREMEEY R TR PRI QY NG EEMMGVES VL HODW. NGKEYKCKVSNKA

LPAPI EKTI SKAKGQPRE

wmpmm&smmmmmsmmwmwpwD

QUREISCA F Y PER SR PYAIGYTRRAY SRR R QRN IR SCOPREKERSKATLTV
SRS ERFHEPINBY/ 069737 5 SEQ ID

% p|t0éoe %ngrq/gAeQL&ns Q: 918521 2A10 VH humani sed

ﬁ WW%G&%%EKFKSHWTR

NGGTNYNEKFKSRVTMIR 10

deh SIS Y Me. S8 RIEDIiY YEdd Ci»OMEXSHIYTVSS  SEQ | D NO.

BRLVEEIORE HX PGV s BASSEQF T<DwMGIvRE 8rGOEHEYNEYaNPSESG TN YNEKFKSRVTMTR

IS HSTWWHELSSHROBDTAVY YCELMQGYWGQGTLVIVSS

QVQL VQSGAEVKKPGASVKVSCKASGYTFTSYWHWRQAPGQGLEW GNI NPS
RI }GjKSRATMTR

WEN‘P‘

03 RPGRAZQLL STRASGYFDRFSGGGS

B! ﬁ WH"%‘”&‘ CREHY t‘iw S
%/%G%%\/KKPGASVKVSCKASGYT FTSYWVHWKCQRPGQGLEW GNI NPS

N R s EY RS SKSLL YKDGKTY LNWFQQRPGQSPRLL IYLMSTRASGVEDRFSGGGS
AP BT ANMEAED FERSEDTANY ¥FHGRIROBERGTLVTVSS  SEQ | D NO.
65: VH hunani sed construct H102
BV BS GABVKKPGASVKVSCKASGYTFT SYWHWRQAPGOGL EW GNI NPS
NI PREME S RPAGT RCBESKS LLYKDGKTY LNWFRQRPGQS PRLL I YLMSTRASGVPDRF SGGGS
QIPERLSE ARYRAERYE RYCRATARYREFCREHMRENGTLVTVSS  SEQ | D NO.
66 2A10 VH humani sed construct HO8

] S N S e
NELRS AN YCECGYMBOGTLVTVSS 30 SEQ | D
i@ 1P fo. 71

DIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKTYLNWFLORPGQSPRLLIYLMSTRASGVPDRFSGGGS
GTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTKLEIK

SEQ ID NO, 72
DIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKTYLNWFROQRPGOSPRLLIYLMSTRASGVPDIRFSGGGES
GTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTKLEIK

SEQ ID NO. 73
TPSPVLPDIVMEAPLN

SEQ ID NO. 74
VLPDIVMEAPLNSAVE

SEQ ID NO.75
RQGY
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DI VMTQSPLSLPVTLGQPASI SCRSSKSL L YKDGKTYLNWFRQRPGQSPQLLI Y
VBBITRASGVPDRFSGGGS

wolebTheshssRVEAEDVGYYYCQQLVEYPLTFGQGTKLE! K 35 SEQER:006/069737
NO. 68

DI VMIQSPL SLPVTLGQPASI SCRSSKSL L YKDGKTYLNWFQQRPGQSPRLLI Y
L MSTRASGVPDRFSGGGS
SHPTDLid SRVEAEDVGVYYCQQLVEYPLTFGQGTKLEI K SEQ I D NO.
&0
DI VMIQSPLSLPVTLGQPASI SCRSSKSL L YKDGKTYLNWFRQRPGQSPRLLI Y
SIS TRAGGTPDRFSGGGS
EAIYTLKI SRVEAEDVGVYYCQQLVEYPLTFGQGTKLEI K SEQ | D NO
70
? A AR ENPVTL GOPVSI SCRSSKSL L YKDGKTYLNWFRQRPGQSPQLLI Y
TRASGVPDRFSGGGS 45 |
gg[igg%%eVEAEDVGWYCQQLVEYPLTFGQGTKLEl K SEQ ID NO. 71
AWM OSPLSNPVTL GQPVSI SCRSSKSL L YKDGKTYLNWFL QRPGQSPRLLI Y
LMSTRASGVPDRFSGGGS SO
GEDED LNd. SRVEAEDVGVYYCQQLVEYPLTFGQGTKLEI K SEQ | D NO. 72
EINYMT QSPL SNPVTLGQPVSI SCRSSKSL L YKDGKTYLNWFRQRPGQSPRLLI Y
L MSTRASGVPDRFSGGGS
[WEDET 1NR1- SRVEAEDVGVYYCQQLVEYPLTFGQGTKLEI K 55 SEQ I D
f®8* 73 TPSPVLPDI VMEAPLN SEQ ID NO. 74
g%wmswp 60 SEQ ID NO. 75 RQGY -68 VB61773
/ 068750 PCT/ EP2006/ 069737 5 SEQ ID NO 76 | QGY
QIDNO 77 GDGY 10 SEQ ID NO.78 G GY SEQ ID NO. 79
s GS®S.SEQ | D NO. 80
GQFY

SEQ ID NO.84
GQGW

SEQ ID NO.85
YESIKHEPENPPPYEE

SEQ ID NO.8s&
WOGY

SEQ ID NO.87
GAGY

SEQ ID NO.&8B
GLGY

SEQ ID XNO.8§9
GVGY

SEQ ID NO.30
GQWY

SEQ ID NO. 91
MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYIDGDVKLTQSMAT I
RYTADKHNMLGGCPKERAEISMLEGAVLDIRYGVSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLN
GDHVTHPDFMLYDALDVVLYMDPMCLDAFPKLVCFKKRIEAIPQIDKYLKSSKYIAWPLQGWQATFGGGDHP
PKSDLEVLFQGPLGSMQESLYPVAQLCPSFEESEATPSPVLPDIVMEAPLNSAVPSAVASAVQPSLSPLEAS
SVNYESVKHEPENPPPYEEAMNVSLKKVSGIKEEIKEPESIKAAVQETEAPYIS IACDLIKETKLSAEPTPD
FSNYSEMAKVEQPLPDHSEIVEDSSPDSEPVDLFSDDSIPDVPQKQDEAVILVKENLTETSFESMT EHENKL
ERPHRD

SEQ ID NO. 92

MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYIDGDVKLTQSMATL
RYIADKHNMLGGCPKERAEISMLEGAVLDIRYGVSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLN
GDHVTHPDFMLYDALDVVLYMDPMCLDAFPKLVCFKKRIEAIPQIDKYLKSSKYIAWPLQGWQATFGGGDHP
PXSDLEVLFQGPLGSKMDLVQTSEVMQESLY PAAQLCPSFEESEATPSPVLPDIVMERPLNSAVPSAGASAY
QPSSSPLEASSVNYESITHEPENPPPYEEAMSVSLKKVSGIKEEIKEPES INAAVQETEAPYISIACDLIKE
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WBdY720 SEQ ID NO. 81 GOQYY SEQ ID NO. 82 GALY 25 SEQ
woRod¥Aeddso GOFY SEQ I D NO. 84 30 GQGW SEQ | D NOp8F/EP2006/069737

YESI KHEPENPPPYEE 35 SEQ I D NO. 86 WQGY SEQ | D NO 87

GAGY 40 SEQ ID NO 88 G.GY SEQ ID NO 89 45 GVGY SEQ

ID NO.90 GOW 50 SEQ ID NO. 91

NERkEENOAkE I eMeI ok b indr EROdsbbi R BDESSDIS YN gk Bt visEPRENL PETS F

I Y ENERY K AT (Bt dSGRIVTD

RYI ADKHNM.GGCPKERAEI SM_EGAVLDI RYGVSRI AYSKDFETLKVDFLSKL

FHRNVEENFCEDRE. CHKTYLN

MBS FEDERA WABAR B\AAY VRENNDER F VAR PREDFHRNIHFE AL Y JPGBKKLTOSMATT

FFY WEGAVLD IRYGVSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLN

Lt N
e T

FSNYSEMAKVEQPL PDHSEI VEDSSPDSEPVDL FSDDSI PDVPQKQDEAVI LVK
&g TERSFESM EHENKL ERPHRD SEQ I D NO. 92 60
FEY\@DEPPRFTQSMAT L

NEBRLEWNNKE G PV LEFKYE ERLAERPEEDIW
RO KHHDGRE PRERRE] SMLEGAVLDIRYGVSR I AYSKDFETLKVDF LS KLPEMLKMFEDRLCHKTYLN

TR RN R KRB A I OB R ABI SRR TR KR T I RHEORRTF GGG

QB RESHYETAQLCPSFEEAEATPSPVLPD I VMEAPLNSLLPSAGAS
KT, E STEPSPD
I 2 E{éi S 'géﬁ@;\z@m WWQHKEERL

S6SB. Rl FEGPL GSKVDL VQT SEVMQESL YPAAQL CPSFEESEATPSPVL PDI '

DAYEAPL NSAVPSAGASAV
QPSSSPLEASSVNYESI | HEPENPPPYEEAMSVSLKKVSG KEEI KEPESI NAA

SIQETIEARYP&| ACDLI KE
ELSKTS

Vi DT
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-69 VB61773 WO 2007/068750 PCT/ EP2006/ 069737 5
TKLSAEPTPDFSDYSEMAKVEQPVPDHSEL VEDSSPDSEPVDL FSDDSI PDVPQ
KQDEAVMLVKENLPETSF ESM EHENKEKLSALPPEGGSSGRI VID SEQ

I D NO. 93 :
VEPI LGYWKI KALVQPTRLLLEYLEEKYEEHL YERDEGDKVWRNKKFELGLEFPN
LPYYI DGDVKLTQSMAI L 10 '

RYI ADKHNM. GGCPKERAEI SMLEGAVLDI RYGVSRI AYSKDFETLKVDFLSKL
PEM_LKMFEDRL CHKTYLN

GDHVTHPDFM.YDAL DVWL YMDPMCL DAFPKLVCFKKRI EAI PQI DKYLKSSKY

I AWPL QGWQAT FGGGEDHP
PKSDL EVL FQGPLGSVQDSL CPVAQL CPSFEESEATPSPVLPDI VMEAPLNSAV
PSAGASAVQPSSSPLEAS CLAIMS

SVNFESVKHEPENPPPYEEAMNVSRKKVSG KEEI KEPESI NAAVQETEAPYI S

| ACOLI KETKL SAEPTP | L
FSS %M‘Eﬂ@éﬁ\?ﬁ%%ﬂ?ﬁ%&?ﬁm&%ﬁlw
ETL NOEPFRSMNBFEINKa hoav§ clPrRBbIgREQionDarap the 4mino acid

'Q/E\F;l\?lb O] St bR S Vb R aralaigheRER (e YRINfdrFavnfr i8N

RYI R%@\%%%F%ﬂ%&%%ﬂ?@sm AYSKDFETLKVDFL SKL

PEM_LKNMFEDRLCHKTYLN 20

GDHYTHPDE Rk I KRSV
v %YWW i Btk GRAHiER tl.%’é aF%Qa\%éh 'd
OB S5 KGO SFSHROS5E ABE ot el heviap e Mg asi.
PSASSBIAORSESRHENSEQ ID NO:18.

PPVSYDSI KLEPENPPPYEEAMNVALKALGTKEG KEPESFNAAVQETEAPYI S
| ACDLI KETKLSTEPSPD N o .

FSNYSEI AdhereagetisanompesiigprcomprzingasntNOSibwibed A/ vk
ESL iyt WhafgokasidRiime @ cBE)! b2, Mgedier WIFTdptarmSBQicely

NO. Q& enabiliSiluantd carfidc CLAIMS 1. An isol ated anti body
or a fPagment ther eof capabl e of binding to human

NOGO- A, conprising a heavy chain variable region
havidng tse obdi ant-NOGO anthosie Magmert thefadf bdiclaimedin(Qlair 1

NG . P . : s '
i i AP oRpafnlor § Bdp Bl e bt RO stdG

| s ot ether Agurplegie) diggaseridisprdersonforthgiraatmenkf aetipal
heasffefihpfrdin & Mébi@ical thRimane Me catdaforgetiptetdl hérvoud sidtéen.| D
NO 55 and a |ight chain having the am no acid

sequence set forth in SEQ ID NG 18. 3. A

pha®-mac nenEN0GEmEnibedytas claimed ipeiain 1y 24er teatmeniGG

ant progliaxiof stioka GRESthertnaBioRBicaldesdedid¥Balsidr for lem 1 OF

2, pogeLher WLl aypharmmceltlcall v ACGH @Rldio

peripheral nervous system.
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4. Use of an anti-NOGO anti body or fragnent thereof as
claimed in claim1l or 2, in the preparation of a

medi canent for treatnent or prophylaxis of stroke and
ot her neurol ogi cal diseases/disorders or for the
treatnment of a patient suffering froma mechanica
trauma to the central or peripheral nervous system

5. An anti-NOGG anti body as clained in claim1l or 2
for treatnment or prophylaxis of stroke and ot her
neur ol ogi cal di seases/di sorders or for the treatnent
of a patient suffering froma nmechanical trauma to the
central or peripheral nervous system -71 6. Use of
an anti-NOGO anti body or fragnent thereof as clained

i 8. Cl Qis8oflawantRNOGD ahiBody @:ﬁaergaie!npmefa‘of as gainfatier al
o0y 3R e AR OLn gl SRR eSS oy

offorftreatpmamt or prophydads efstrokaiimaduman. claim 1 or 2, in
the preparation of a parenteral adm nistrable

medi canent  for treatnent or prophyl axis of other
néur ol H§e eben antskiQSe) antidediierTagmentiheteghemclaimediBe of

aBlamnt ior NAPIheaitbpRatbh &'a 5&@'&&3"'&&&3@&&% madicahtmed
aratio arent er al

claim1 or
agor?]"ﬁf"g‘?er"éﬁﬁ%r H%Véq"&’a?fé’ﬂlef P‘FU&"BW@' ‘P?"@é?"ﬁ@ﬂ ehfN Bat i ent
sthbmeni ng froma nechanical trauma to the central
nervous system in a human. 9. Use of an anti-NOGO
anti body or fragnent thereof as clained in claim1 or
28. i n VUbeoiarepikrNOGOartibody gdragmest théreatias cizimed ébl e

nﬁﬂln? 2ERAL; ttfeoﬁre#ag}ﬁtlclnr cﬁ%tﬂﬁ?é}'ﬁ?{gfaME lst?%bg iE&hbAg

froma nmechanical trauma ral nervous
s {Pé therifeatment of patiant suffeping from a mechanlca trauma to the

central nervous system, in a human.

9. Use of an anti-NOGCOC antibody or fragment thereof as claimed in
claim 1 or 2, in the preparation of a parenteral administrabie medicament
for the treatment of patient suffering from a mechanical trauma to the
peripheral nervous system, in a human.
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