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WD 2007/ 003421 PCT/ EP2006/ 006535 5 | munogl obul i ns
Field of the Invention The present invention rel ates
wao ooo7/eas4angl obul i ns, particularly antibodi es PEHEPIO6E6535
to NOGO and neutralise the activity thereof,
pol ynucl eoti des encoding 10 such anti bodi es,
phar maceuti cal fornul ﬂti ons cggt ali_ni ng said anti bodies
and to the use of suc N$ the treatment
and/ or prophyl axis of neurol ogical diseases.
Background of the Invention 15 Stroke is a mmjor cause
Field ofethieinyedtionsability in the Western Wrld. There
IS approved therapy for, the treat nt of .stro
o ha et aRer Byiaio felates o ioaBgl e, Bl ansipodies
thABThA kS NOGO ¥hd Héﬂtré”ldéoﬁhésac@ﬁnt?ﬂﬁbof foRlyriidtides encoding
conput er tonography (CI) scan to exclude haenor r hage.
sutb amabedlﬁesphammtzqaéual rmglaimsmqnéajnm saidantibodies and to
treat te.s
tnd, 158 of s ANHERKPS 1F M H Saterd asilo BeERIEY Gt hbrogical
dideasegt ors and their down stream si gnal i ng pat hways
known to be involved in acute cell death. However to
date these strategies have proved unsuccessful in
| [ re often associated wth
B l‘ orf ﬁ‘é?n ects (H Il & Hachinski, The

Lan@tkoke i8 @ma[cﬁtdmbeldf Ideal®and disEdIRY Jn th'&‘élresftemeNorld
there is a need for novel approaches q?ﬁ)%e ect ed

Thesv B2 2pREOVRRENEEM fos the freatment st 6wh@@ tissye
p|a;§ﬁf\§g;§ﬁg;f PF\) W &fhaé 't&p/e éﬂ?ﬁih%@ér@&%imﬁ% héuﬁs'?ﬁ onset

ment to prevent or aneliorate
folioaving raad:omphtler rtmegraphye(Qéromcantto eamludleshaemonrhags edodlate
rocess. This h i eve tar t he neurons
méstiaemppubl SORTRS Qteetad ivaRivBE teay et Facqte ke he
I
neg'rc?%'gge‘ﬁ%hge%ﬁerggbgn|ﬁ§gt§rnlpgﬁlg§8 Stét?;‘é‘t ?Idélﬂgrr%é ebcéYtors and
theiedowerstraam slgnatlingopathwiasia knpwni tertiesinvelyggds @chte eelhdeath.

the b h | b
HaHaHe 0 o B erara Bmeng v APy E Rpsfibeesstilh Rub 8T and
ar@ OHeAtdsabclafe WA TR ellithiBing &fdw effectBMiIll & e timiski S hevancet,
intervention to be made nuch later (potentially da yS)

35261 (suppinl)) 1Bl bHO98) b T heeefers tiere it qeeddor A@éﬂ@pggaches

dlr\éﬂt%ﬂt@g&aﬁgﬁﬁg 8’&%"8%@:: o@gére;‘ d%;alljl'tl ?ol'?ﬁ” W@Eggéét@)rﬁnc?f%iood

flowd Wetiregrse ticer is thie lability pba enefaitrabnt tmeprreopnboueameuerate

strategies. -1 WO 2007/003421 PCT/ EP2006/ 0065%_5?‘. ) Tlge
namrﬁeélrﬂ%smwer@ﬁpw%tq anasu R diserss/Ripesse [ his maybe
acl 5T rdPRENS e s SRR LPARci Ly e Giing ol
(including oligodendrocyte) 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 following injury. Agents that have the
potential to enhance this recovery may therefore allow intervention to be made
much later (potentially days) following the onset of cerebral ischaemia. Agents
which are able to offer both acute neuroprotection and enhance functional
recovery may provide significant advantages over current potential

neuroprotective strategies.
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mechani sm However, although in vivo studi es have

shown that treatnment of spinal cord injury or stroke
wawRaon/ossaer ot rophi ¢ factors results i n enhancedPQUDEP2006/006535

functional recovery and a degree of axonal sprouting,

these do not prove a direct |[|ink between the degree

of axonal sprouting and extent of functional recovery

(Jakeman, et al. 1998, Exp. Neurol. 154: 170-184,

gi%&?gﬁgaﬁgﬂsg%ﬁegﬁﬁ nCh@ﬁébf%ﬁ@\% k- cuH%ﬁtl& u:nknown.

ur030|.
Thelspteutiridpa) m;d?edtdmmmnmredwnas hap heeni prgpoeediaseanegpossible

vi abl e neuron. In di seases s ch 15 as strok ichis
megr@isTa anweren AROUREIT SN hate el ieblipit of
spfdén e&mom ryro%%ﬁémm ﬁ@ur%%%cafaato\f@ ReSH&Nh dihEinced

st roke y therefore be through nechani sns ot her than
furctional renovent amd) asiegrea of akonarspiouting,dhesg do not prove a direct

iSRRG e AL BESA dnel ST e o recory

(Jeﬂe@héﬁmtlanvggﬁ QL N 1 58! naoh@awew;an&atéséwm 1997 Proc
Brain Res 20 Bull etin, 49: 377- 391, Hor

Na@aﬁeéd A00,SRat 84 312@131@63Rmya etab 2006, I NEUBBF} 99 5144-
513% -T%a}fhez |r%j ?Wa\fgérc’oolﬁ%gtr% &%\T'gl)v&%]feg%%\?\?rﬁ +In diseases such

as@SWokernwhichigrassodibeid witly exensiviendellddath yemﬁémmmem of
axonal sprouting (neurite outgrowth) such as

fungtienahregeveneptienaddzy g gie agentpost str@b%masstf@eﬁf@ﬁe be
0 g SR 85 A58 PR sub g
en@ﬂlngg?uéél)s(mceﬂfﬁd’ﬁﬁtﬂ?gg re'mmdgoepatmaynghdlbgegllrﬁeceptor
distgan R BKAARDIRY of REyrone oy Slanbassisn & Mgt ogh Brain Res.

I M5 et
S g8 A o e rap s

200'0»9 IMnited abdifBof hesemirsl newousmystegn4@m5) to repair following

SRS RS i 1 EsgibeSledl Ve g

mHlS%r‘S’«%c{ GRS %%ﬁﬁg%ﬁeme d&l@r‘@ﬂﬁ%ucm@my@lm

spli1ce variant which | acks residues 186 to 1004 in

protein NQGOI (Sete Bt ehab(1989% Biemhean rBioptyntiesk Geraydfdq473-

i RTINS R e G
(1929 oot A9 e o o nt @nidbin
1505 55 20 SeDBIrE AN 0330751 1 AV PSBERS:
whdg oA ﬁﬁh;hth%YaP(ZHo% mtér%cibﬁ%dﬁ? F@HerPWleti§| @000)

therapeutic 'neans to arre i orate neur ‘damage and
Nalu:m@@:e 4844489 aGrarejfrer T etaat(Z@OGy\Nlatumé(EoyBQ 444

1ally neuronal injury

U e FO2DBDAB AT W bR i oo of suc

NOGRH B8 S LbEhiman NO GG fas8Bkkn .a@htﬁ@eul mG@eAtnawﬁg 1192

and anti bodies. 10 Anti bodies typical g/ rise two
arhiea\acid: residised (Gerfdantogecassiorbpo. AJ251383), NOGO-B, a splice
variant which lacks residues 186 to 1004 in the putative extracellular domain
(GenBank accession no. AJ251384) and a shorter splice variant, NOGO-C,
which also lacks residues 186 to 1004 and also has smaller, alternative amino

terminal domain (GenBank accession no. AJ251385) (Prinjha et al (2000) supra).
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di sul phi de bonds and two |ight chains. Each |ight

chain is linked to a respective heavy chain by
wel®abpddede bonds. Each heavy chain has at oneP@HEP206/006535

vari able domain followed by a nunber of constant

domai ns. Each |ight chain has a variable domain at

one end and a constant domain at its other end. The

| gthip'siomf.the\%wamieit%r%rptein%SIewh aﬁéﬂpm RiayrRrovide a
thé(r%r fn rbrﬂéhér?f‘e %’%a?ﬁéﬂnﬁge nJo'n%"{E HlfbMal repair
Co 0 Wt fi rs

marn i's const ant
ardiogmwnh tereby potmﬁra}lydsalsnngTeeovmwﬁrtomhedml m;uuryrsuch as

that SUStHAH i BifeKan EXBoTs 8 v HOIBOTNEBIAR meyardlad smal
ma%m%sp@étld%?scéhd)é fib&diesi ght and heavy chai ns form

I gen b|n Ing site. The variabl e domai ns on
t he Antglplmd|&5Wplwﬂy¢ommlsesmdmvytdhalmhﬁ(@eﬁ@gemer by

structure and each i n_conpr,ises four. fr
iR HondGradE e gl et rRRo. Rl Bl e lkEE Dedrespective
he‘é@?%ﬁ‘étrﬁ@y E)éuld'H" &€ beAas! Ef&ﬂttféra'vy)bhaﬂ'ﬁhﬁé Bt Bh8@nd a variable
regions (CDRs) often referred to as hypervari abl e

danegyn cithltpwelth by feourmber aheaastantrdaynains. | ight @bam has a

vl EhReAdFEl, S H AR SRR AR AT Tme ton

chaft aaﬁdméaomanu@ dlighed WhR tK&Rariatle dephainiof tieé h%avy chain.
proximty by the framework regions and, wth t

Trferlmhttchélrb@mardcdmnam is @ligped with the ftrﬁfecqrﬁtamtd%nalafof the
heg?ﬁ Q’Pﬁe %H&aﬂgdog{aﬁr‘% m%xggggn % Wﬁglnrs%gg)gt

od i es na eterm néd nce

mﬁilv@d d(re&;qmeb‘IGGMQCtﬁemt)ed}ﬂSo ahtigemunol ogi cal
interest" US 30

Gov SHmeatiabis FRIENG of pAetbpat o3 and hagey ERBRS form the
arﬁﬂggﬂrﬂlrﬁﬂnggﬂé. "T.hré‘kférﬁ% é;ggﬁ?sﬁ‘éﬁ tﬁé‘ﬁ hiothe héé\bylc%ﬁghave

rai sed agai nst a nye In protel'n
thé samepgerearal stninitbre and ech elomaie comisek foanfilamework regions,

SRR SA ek SE Rl oA e B ey
de?@r%ﬁl’r‘\g]regﬁ)‘n%qmﬁ?@@l‘ltén réfeRBd t@’%s%\é%na'%( 8R3. The four
Nat ure~343 269-272;" Bregman, BS et al (1995) Nature

fragmeworkaeghms Iargﬁlyradoph@beta -fheet canforngatiin apd theeCDRs form

Ne 124-131 Lt h
ook PRGN P ot Brise ot g, s & DTS Bt Pt Spupture.
THRCDRS arehel®ir? 810§ HISLirdityyTIHeHPAHeIVOR0 FstfionS aAl 3with the
434-439). Adm nistration of IN1 Fab fragnent or

CIBsdieIn e pther domaing contributerathe M@@at@h@f thgiatdigepdyinding
t
sitp, SRS arB B RRE BB BT tbfieEeibe fofimed by
re(é@rﬁ)%é tdOJKaN\!;\tLhMH;] QLﬂmﬂsnb@s o We&&ﬁ@‘ﬁmn\@mﬁogmamnterest" us
anti baodi es ic [ re described i \D 1
Dl obsaih and HBDB0S6RSeD USES OvRrDR s S HAIogI Qs 1087)
mur i
numir R feordd riaf ANLGfe PHELIG R BRbBHY, INDE et luas
raised|againsi NI-220/25@ @ Mmyelin@roteirewhipbuis iacpdtent ln‘ttldiitgjr of neurite
growth (and subsequently shown to be fragment of NOGO-A), promotes axonal
regeneration (Caroni, P and Schwab, ME (1988) Neuron 1 85-96; Schnell, L and
Schwab, ME (1990) Nature 343 269-272; Bregman, BS et al (1995) Nature 378
498-501 and Thallmair, M et al (1998) Nature Neuroscience 1 124-131). It has

also been reported that NOGO-A is the target for IN-1 (Chen et al (2000) Nature
-3-
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nonocl onal anti bodies that bind to, and inhibit the
activity of, human NOGG The process of

wowreesgener ati on underlies many neur ol ogi cal PCT/EP2006/006535
di seases/ di sorders 15 including, but not limted to,
acute di seases such as stroke (ischem c or

OB UGS Gt b T st o iaphise P16 s
tezﬁ‘ 4 eréoﬁé%ﬁﬁ‘%‘?co&f?&f&eéti%ﬁpeﬁﬁ% ndSTRIEGV8RY (Fiedler, M et al
t auopat

eral neuropat Par ki nson' s
(2002)Rtein G regu 203N e@4ﬂ£¢obaudules@ebak((zoop) J. Neuroscience 20

hi zophreni a, anyotrophic lateral sclerosis (ALS),
80%3 é&iﬁge sclerosis, 20 Huntington's disease, nultiple

scl %&%&oﬁéldaritl%mé%' wmchozﬁwd f@/ﬂ@GOSare deReFBEY N @

an anti-NOGO nonocl onal anti body may be useful in the
04{052832cand WD2005028 518 YMOH/05293 2 disslosssehmurine antibody

t he t { t of t b d

11w Be i Rierdsin BFRS B im0 Vi gt B
| NV eNisiqARirABR @as6latdand Id@vdr@;%c)aruhhee{r@ﬁap&ﬁudé@y useful
2005/ 061544 di scl oses high affinity nonocl onal

menndieraliasdibopiesi that bigd ta, and intébih#iecastiityiof dimpedyOGO. The

o0 o B LT BERB AR BBl g b e

indluding! baf natmimvitd IR lacaty dlbedswsmdﬂ"&és s&Bkbl(Bdhémmun&n
NOGO. . The Engesent appljcation gives reference t

haSRIOTHG ok FBUMALIC, AT A0 AR SOE iHUTYA% Wel 28 chionic
T e e S

peRipherdlinatisopathyParkingons d\nsebsdn,l @neuaszéld:wayob agigbase (CJD),

he f h
cgﬁqp réias AQYORORNGHaless) sgeronts (LS AR S Spds ™"
@%@@%sﬂé@éeﬁﬁﬁﬂﬂlé léc!e?o&@%n@%éluélﬂﬂa Hell M béﬁhs

rises the heavy chain variable region Hl {
Ccmeqvxéhtlmad ari’meNQQﬁhtmom@maI\mtlbady ena)ege ewseful in (i&tgeatment

.D NO,. 78
of Yips Wisasas BT TP ontr b aRaaeTs I Mertisalens sbSatpve
m@ﬁtmfémaéas?aaisbﬁd%r@%réﬁyr@ﬂdé@wtne prédah iveriontaran

of the affinity of, or have equival ent afflnlty to,

deshebed inpdetaitiehdmy (2A10) to human NOGO,

hav VD R DR TR PLbIERS ey ingﬁﬁgqﬁﬁﬁiﬂbmﬂ%ﬁ@%ﬁ& including
a meeinghossdlohglrantibede 2 i€s 2ed d humanisedivariane thereof H1L11.
(such as E.Coli), and also in the formthat it is

expressed by a human 10 neurobl astoma cell line (for

exa | astoma cell line IMR32). For
the'ﬁﬂrﬁn’i rInUSHEBhg humani sed variants of 2Al O,

t he Theepresent |n|veam>rmpeo\hM$amﬂmtnerfofedoraociumieantkbbdle@/that

birsle GuFan MOTD+ i pibenh ApRTIcHD iy os BT ege Thany' SEQ ID
nUNRISt FRjch é}e éﬂ?ﬁr‘nﬁﬁkeé & TBbIeOTR, RfitH{HedAdtdaPdddudinicss fdllowing

uman NOGO. 0 heavy chain 15 variabl e region
thgteplei ’@\Apa'rdsyithﬁaand @fSEsgdpwm@nW the 2A10 |ight chain
vari-@abl e

e murine antibody 2A10 binds to human NOGO with high affinity, and
binds to the form of NOGO which is expressed by human cell lines with high
affinity. 2A10 has been humanised successfully in the past (H1L11 which
comprises the heavy chain variable region H1 (SEQ ID NO. 77) and the light
chain variable region L11 (SEQ ID NO. 78)). The present invention provides
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region (VL) is provided in SEQID NO 8. Chineric

heavy and |ight chains conprising the nurine variable
WO 2@roeE2nd human constant regions are provi deQI/EP2906/006535

SEQ ID NG 9 and 10 respectively (the conbination of

the two chinmeric chains is terned HcLc). The skill ed

reader will under st and a

aceipnes BHmaniRechBRRgCORal AR HIEHRLRIE ShOBPToBoRiap of the
aﬁﬁ’di% ?F H?vé %qgrvaﬂﬁﬁsequg]to ﬂ%&ﬁ&%ﬂ%@g%@ﬂg ) td Rliman

a sl nce. Typically t rocessed
N®GOvd n glartiddarcthei drﬂﬁ)pdcﬂmhbemréiserttegventmn fpzma a ihigh degree of

b'r@m% i NOGR ol i Fostifig i SRR fichacteral cells
g@q FWE‘ bbﬁ)htaha é}&S‘Fnet‘He Bfmtthst i fse&&ﬂbséédf B Kiimah |

heavy and |ight 25 chain Qtguences wll be
nqmr@b{ad@md\pelhhme](a‘osegamplestat@remmenme@r astomecelhling IMR32).

RS PO as Tl RUATE § EmeaREd HrRAS T2, (ipRresent
m&@ﬂéﬂ%@?’é@'ﬁeﬁﬁﬂéd@ riifhbérest KEynarhimatadid eesidtiéd Rothe framework
produced by a cell line transfected with a gene

sequenee ofthendA 49 yagableHegionsuwhich aigbeliaeed {0 baimppertgnat in

o oA SR v i
VaﬁlgNPS NYNE)%Q&bwadS’nY\NEQ (SHD| D, ther 2A1 O-Rght chain variable

I D NOQ I D NQ 3
region\L troprayistebin %@eé/ &bmsec hea\m% ight d‘mgs)

i e e

in ISECS)DII\K)WPQT%MVE@ (NI@,* GQmBImatlﬁﬁsz thetwo chimeric chains

s SSEiRsHEES) § °%kﬂleggrﬁé%sif$‘v Bt B d o2 o and 1o

B g i g ) b s o

m&matardepmederhgh&n‘ resnaxabat a Isignal eeqwﬁmcmg Tiypically the processed

fogpl %ﬁﬁ{)l eritl o {r}%télﬁs' \r/]vl %Q%Ct rpgtsft"@ id)%ggg?er%vélrb%qhe
s.gr@}%%anerﬁ& @ﬁ seiQ 1D m'@@oahalwh Ib@gwmmaraah for SEQ ID NO.
i ons ture 342, p877-883) it wil

1Qap itdair] mee@prttﬁmofathq|pre?ﬁraun\re;§ioa@lsfuwgih§@aw and light
crG AR e ARKlsBd o BRhPEST R B S i for

otHéefulieridgttl sdquenods,nehith awd\oLSEChH} N%Qm@ﬂmmzdsponds to
described in WD 2005/061544 and are a result L
SERHD NOf5 )oKl b anparest to the skiled man that the antibody produced

by a cell line transfected with a gene encoding the any of these full length heavy

and light chains, should not comprise this signal sequence.

Table 1, CDRs of the 2A10 heavy chain are:

CDR According to Kabat

H1 SYWMH (SEQ ID NO:1)

H2 NINPSNGGTNYNEKFKS (SEQ ID NO:2)
H3 GQGY (SEQ ID NO:3)
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being grafted into human variabl e regions with high

honol ogy to the 2A1 0 donor antibody, each grafted
w@asnedet further conprising back mutations i PCRERP2D6/006535

positions 93 and 94 (for the HL VH) or 4, 45 and 46

(for L11 VL). 20 The 2Al10 anti body is capabl e of

bi nding to human NOGO, and al so binds to Marnoset and
Takig 2 s afndA1Q light ¢haineved that the new humani sed

@pgguuw €S 'Aclchdl {;(—t‘awélb |tnvenn onm Wttt Tetaim]t hat

erty. For exXanpfe a nonocl onal anti body

cpnprising t'%ﬂ@.@YRDGﬁTYBNl@E@IDWDW)S (seg bel ow
for detailg) binds to Marnoset NOGO as wel]l as |Rat,

I nonol gus CIWSHBA&@EQBDMI@y I\IOGO The sequence

IO A fraogmant 1 NO

oY LI =4

133, Anti boc .Q@W&%&hﬂ%ﬂt'%“@@s | FrTabI el and. 2

are provided—by the present invention. ASO
enconpassed within the present invention are
ant iThedCERs wergidestified anedrdiy tof Kalba(&abbRet al3(19%1 )WO

2007/ 003421 PCT/ EP2006/ 00653 :
"SREGFRRFS O JroleiS Ak TREVCIORHA (HErest a i EAIp L BepREment
of %dltﬂ%cﬁﬁuﬁ%ﬁjsé%e% REA\DUDIIEEGOA N\éﬁ@ﬂ QQ&% r @DRQ freferably

havi n e am no acli sequence of
araa;suchdﬁnedrtagh(ahat bujrfollmmmgdhmprmcrpgeaohmmn s@fucture and

fo@%%séf%tdg ||-7e<§] %g%hfgﬁlgﬁ%{d gg ke-;ggot}'gao §h8| 0(1&38% é&grr%%tlons of
imPRftbglébA Wdéﬁ&%lé%@@ngmmatﬁ%%@%sw 88P) iaadidbe

withthe am™no acid residue at the equivalent

appeesiatedrthahadtitiond residuestimay Risale eppsiderpst fods part of the

o s e DA 0y B e,

en’OOICHdTVHténd e dﬁmﬁmé HJf aﬁdllD_SltlIHasvtalea\ pnevibusw dé’scrdzred in
or 10,

W@r2qcz6/06351@an¢ Ar iUl g4 GORS MORLORBR#R RIS 18ind 2

be?’r%a%tfelﬂitlh n% l%%tr B ggaﬁr%dwﬁ’hl@ hén%yi%,thggﬂgm donor

anibdd{.3each gl%ﬂ:edcbolﬁtruot futtheacdnrijBisong Haclamuiitdt®nsdn kabat
nt S

and 13. In her e he r. of

Pasilionsi %mﬁ (& S FFP T 4 b 4’@?@& L3V 6 3
subsgyd Q'Alﬁ%nb%y is éébaf’ole 8f bihdiry ® h¥hah NOGD, 4Hd diso binds
to 7, or to 8 or 1to 9, or 1 to 10, or 1 to 11,

to Marindaset BAdRutNOGD | and it i believaditihat tennewthunpenised

[1tuyt t hat d
aniigndies:ohthe BisaltimiErtion e aid: 1 ReSHRILY & Bxpitie 2
m@%a@nﬁ%rﬁubbawc@m.s!mg tHePE20 ang IPESVArisie réglbhs tsédrBelow for
Hl sequence are nutated to the amno acid

details) dirds tharmo&qUN@éﬁQms welkas Rab Gyremalguseandagguirrel
PRSI VPO S SBEOHTTE VPR ESe: FRRSOA faatichidy in sea

IDagOd118si due found within a specific sequence is

mentioned in this
Antibodies compnsmg the CDRs in Table 1 and 2 are provided by the

present invention. Also encompassed within the present invention are antibodies
comprising analogs of these CDRs.
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docunent, for exanple "position 12", it is intended
that the skilled reader assigns the first amno acid

WO poorhes4gequence the position "1" and counts fPOREP2006/006535
position one and identifies the amno acid which is
in the desired position, in this exanple the twelfth
amno acid residue i ﬁﬁt he ence. The skilled reader

wi | IHemW, Chaipéariable (3ggiom ri ng system does not
cor Iﬁ%ﬂ@e'%pyd 8¢ t‘h@ r@@@ﬁ‘ttm%‘m tHEastst s c&‘hbﬁ@e lasheavy

of ten us or am oaC| positions w thin anti body
chaquariabés regibe havisig tbmmglnpaa:m@ sequenee 6f SEQ l!iéf\lr(ht?(a?s(H1

th bst i tut / back- mut f th
valigolen 0B S GuBoesiab A RuhBRr ebfubslEiidsra e or more of
pokRAL 1uPBensf an 44 eyt eBuUTe! V8ar4, mﬁlﬁg & 985whérél®each
20077 003421 PCT/ EP2006/ 006535 ' 5 Table 3, Human

subsﬁtmmbamlmuagd. reaidurds seplacem withdhe@srinesasit iesidue at the

e g5 A R SR TN DB Bt 18 oo
anﬂbo% Qﬁmgahd the #8nsertef sAbdufionRis Beth@ehd! bndR 3B Tn Gther
K 68 67 A M70 69 L R72 71V T74 73 K T 76 75

ensbodjmegts7thesmnunben obsubsstifytiansrisfle O de BT 8 00T4APIED.Fr G0 7, Or
i ! ; .

oGP, SO TR S P00 AL o

substitsitiohs!is betWeekahdtlidor 3tarrdJlt®rd>r04abnd |d<3$ bt bamd7 93 tar 6 and

1306 Frandy 13447 had Jer B 30it1d Had 1o Tr aiao0r 12 and
1326} Gtherr%?ﬁls%{ﬁ@e'(\as hﬁﬁwBQ?oﬂéﬁ@é@ﬁ:tﬁﬁwS i§ hi%‘l‘ ﬂ &qmthé'ﬂ&hge of

A'r espect i ey exi st
1 toe3 pebstitutionys, Cad bhﬁb)orélxioss om1 tditgﬁ omttco?dom@ttqﬁ agéutﬂg or 1

ek B g1 5P ol bl oot o embodt et

subsgh ighidtdoRfesdth® 95 bétitatiens that 4% @BYcfiSed are equivalent in
concept to “back-mutations” where the human framework amino acid residues in
specific positions within the H1 sequence are back-mutated to the amino acid
residues in the equivalent position within the 2A10 donor antibody sequence.

Unless specifically stated otherwise, when a numerical position of an

amino acid residue found within a specific sequence is mentioned in this
document, for example “position 12”, it is intended that the skilled reader assigns
the first amino acid in the sequence the position “1” and counts from position one
and identifies the amino acid which is in the desired position, in this example the
twelfth amino acid residue in the sequence. The skilled reader will notice that
this numbering system does not correspond with the Kabat numbering system
which is often used for amino acid positions within antibody sequences. The
following table (Table 3) illustrates the substitutions/back-mutations of the
present invention and gives their numerical positions and the Kabat number for

that numerical position:
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15 I'n anot her enbodi nent ("C ass C') the nonocl onal
anti bodies of "Class A" or "Class B" further conprise
W@ 2@aset uti on at positions 40 and/or 67. |n BCIDEP6/006535
enbodi nent the "Cl ass C' nonoclonal antibodies of the
present invention further conprise a substitution at
p03|t| ons 38, 72 or 70 to form"C ass D' anti bodi es.
Bn anot her enbodi ment the "Cl ass D' nonocl onal

HRAA ?Ae%rfkuﬁhﬁb ?2 ﬁ%b}gflonswvregas ihg residue

reﬁ@éﬁmpﬁ@l on IeIIDHCl u et Al s of 20 rﬁﬁgm %1O(SEQ

chai n vari Féapons whi ch part

Kof the antibodi ed4of the Pesent |nvent|on Each 25
Vof the disclosed?QH is bag8d on the HL VH ESEQ ID NO
R77) further conp®Bsing thé8substitutions n€ntioned in
Athe table (Tabl e4@) where4Phe Hl residue aRthe -8 WO
M2007/ 003421 PCT/ BE82006/ 008835 5 rel evant pbsition is
Rsubstituted withgyhe 2A1 @6resi due at thatKposition
v(in the table, @#g8" meansgiyhat there is nop
msubstitution in yfat posiggon, and so the [esidue
remains as int sequengg of Hl): Table ¢ New VH
TNurrerl cal (SEQ E) Resi dug NO X) No. 12 2f) 38 40 48
67 68 70 72 74 7 679 91 bat No. 12 20 38 40 48 66
T 67 69 71 73 75 78087 2A13VLKRI,KA VK .SA

VS H KVRAMRVMRT® vV TH 11 -
T--A-H612-91--|-8K----A-H7§013---
-I-ALVK-A-%---- - ALV- - A- H -

le Wlth referenJTce toKTibIe ull_%ﬂe en}[ﬁcgjlmelnt théﬁr{on\écﬁnal @'mbodles

of thé\predéhfr m’kén‘t/l’oh démprise th8 dubstitutionvackhiifiatlon Nt huiteRcal
KALV-SAS H6 16 - - KRI KALVK- A -

pqaﬂrpn1779 tp form antibadigs of \Clgss AA - H18 (18) VL KR K

AL I%rlgp%m&al%inding affinity, it has been found that the pair of amino acid
residues in positions 48 and 68, should be | and A respectively (as they exist in
2A10) or M and V respectively (as they exist in H1). Accordingly, again with
reference to Table 3, in another embodiment, “Class B”, the monoclonal antibody
comprises the substitution at positions 79, 48 and 68.

In another embodiment (“Class C”) the monoclonal antibodies of “Class A”
or “Class B” further comprise a substitution at positions 40 and/or 67.

In another embodiment the “Class C” monoclonal antibodies of the present
invention further comprise a substitution at positions 38, 72 or 70 to form “Class
D” antibodies.

In another embodiment the “Class D” monoclonal antibodies further
comprise substitutions at one or more of positions 12, 20, 74, 76 or 91 (“Class
E".

The following table includes details of 20 different heavy chain variable
(VH) regions which may form part of the antibodies of the present invention. Each
of the disclosed VH is based on the H1 VH (SEQ ID NO. 77) further comprising
the substitutions mentioned in the table (Table 4) where the H1 residue at the

-8-



H19 (85) - - - Rl - A- - - - A- H086 - - - - | K
A- - - - A-H187---RI KA--- - A- H2
wW@3®y/oe3421 K R1 KA - - - - A- H23 89 - - K RPCT/KPA06/006535
V--A-H4((9) - - KRI KALV- - A- H25 91 -
--R-------A 10 Accordinglythereis

provi ded a nonocl onal anti bod conpr|3|n
relemantpsition s wbstifited Vﬂﬁ\/ﬁhﬁ&% iR 8t @1657 QHSﬁt'Hna(?/wthe table,
“ ”Qﬂgar‘?g %'l:r@]érg INeS su&:%tlfrﬁlon%t t|c§H aY@ré@ﬂ'FeSreSIdue remains
ereo npri si ng ana I'n anot her
asen‘mmlseqtmemtdﬁeﬂdws provi ded a rmnocl onal anti body
a% nRri sing a heavy chain having a sequence given in
T ?ﬁ/ one of SEQ ID NOs: 26-33 or 92-98; or variants 15

NO.

NewVHnere N ﬁ%ﬁfy Sng janalfogs [of he [CDRY. In a
(SEQ IpA" ! F‘%e@rdu% ofli ment t.“?

nti pody| cornpri ses {he |VH

~
©
©
—_

Xpe' bR, PLoVLIPY ) ol us P AU 481 617 ot 70D 725074 | 76

~
Qo
o]
~

of the ”b@kﬂom el 801,38 440 .48, BT (67|60 Edd | #3 | 75
NOs - D2002007/ b¥34ph RAE/ EFRO 6/3’6’65'-54 g Log| Vo71 K31.S

33, 9PH193, 94 pK 98Vor| Rajidant M t|hBrdof ¢dprising | T

H5 (113nal ops of the | CDRs- Li-ght -Chain Marijabl ¢ -Region/dn |-

H6 (129['16 agpect of the presgnt i nveni1 o tresanti bpdi es. -

H70

0 qH se a ligh

H8

T T vani an TEQT QT (TRAYT T hE
ol 7N 1 = S B -9 A’)c .\./[.. K -
afA—re{ aci d sequ

,.‘

| CI nn
I

H9

C
N al ~f M N N /11
1 C
regioh) optionally—furtlier

H10

> 2P| >

1 1.0

o1 L] mm T rav) te} 10U T Al |T
y N g ' b -
subst{tutions af-onetor -mie of | polsitildhs & yY 1hK |-
19, 4P, 64 and [9; Mberldfn|each! subst iltAt ¢

H12

H13

H14

a d

acid residue is|replacgd wit-h {he jam oA agild [esidke | -
at tThe equival ept ppsitfion]in [ BEQ J D [NO. |8

(1gfijai m variabl e regipp afkT bpoT [ ant[i pody

H15

P © A

(1§yc Arunber of spbhst I;:u IJEE \RBI

H

herd{ enbodi nents—h

H16

\W A} huh
'\,' 7 RI

H17

(RS g mente—epe
(1)bod ?nrents ?rhe Munbler |df |t utio

H18

(18yd 7] or 3 and|V, pk 4 Kar

H19

(86) I n|other embpdi npnt g -t he Tber| -of

H20

A
A
lor| 8 ar
Al
A

(86) 0T P, or in the rjangg .of D| 3| KUl

H21

(@ Ry FaR ENE 7}

||ne KOl WY abl e

s

H22

U

;%m“a%@'&“

8714 or 1 to 5{_or[x tjg G.
au.:5)illusratat.
(8 _n fa

t-ttors{back=hut=
ne present K éA‘ j

L nfl
t Tt

H23

0y t nii hyy o
T v T 7) VO T TTUTTy \%3
(&%s,lt ons and t he_Khahat Kmr f ob K i damet V.

I~

H24

> (2|22 22| 2| 2|2 (2|2 2| >

=y
(999si tion: Tablel5, |- | K |A |L |V |- -

A

H25

(91)

10

15

Accordingly there is provided a monoclonal antibody comprising the heavy
chain variable region having a sequence given in any one of SEQ ID NOs: 11-18
or 85-91; or variants thereof comprising analogs of the CDRs. In another
embodiment there is provided a monoclonal antibody comprising a heavy chain
having a sequence given in any one of SEQ ID NOs: 26-33 or 92-98; or variants
thereof comprising analogs of the CDRs.

In a particular embodiment the antibody comprises the VH regions
provided in SEQ ID NOs 11, 12, 16, 18, 85, 86, 87 or 91 or variants thereof
comprising analogs of the CDRs; or the heavy chains provided in SEQ ID NOs

-9-
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Human framewor k Nunerical Kabat Correspondi ng residue

in residue of L13 (SEQ ID Position nunber nurine 2A10
W@ 3BQ0INO NO 20) 8 M4 41 S 7 7 D L 11 BRAT/EP20P6/006535

19 19V Q42 37 L P6459S G70 65 S 25 Wth

reference to Table 5, in another enbodi nent, "C ass

X", the nmonocl onal anti bodi es of the present
26, Riedl i ¥h Fordss Por080r YalANS, th%{@PE@O%ﬁasmg analogs of the
cis stitution/backnmutation at positions 11 and 19. In

anot her enmbodi ment "Class Y" the npnocl onal

ant iLbiglti @saiofVandbds Keylorf urt her conpri se the

e Thbbcisane B Bsae Bt R fifts SRR on
ch%WJér?éb’fé?égg)iBﬁ’F{aﬁFr’?gO@r_@/ ABFRi® sefliasse of SE@ IHRIO. 20 (L13

conprise a back nutation in positions 7, 64 or 70 to
vafiable regicm optizhal yfathengonprisiéig:a swerbereof salbistitutions gt one or

ther .enbodiyent ,th l.opal 1 i bodi ; .
s Bl G €5 2000 WsPEl e Sl sfiutbd Bmino
acfRssiddelfs! r@?la@bd wigstHd amirb &cigresianenitng ehaivaleht (pBE@on in
D NO 78). 10 The followi ng table i‘g\ble 6) includes
SEfRRING. 8f(thechiaht chiairt wariahle regian of Hag dongnantiindy 2A419) and

RGO ot B OB P R i e
nuaitsarag subktituien SRS, oE2cdr Hfortd)@r 50ios 6| osEdinvbthies, or

is based on, the L13 VL (SEQ I D NO 20) opti onallﬁ
embpdiments thenpumbengl sykstidutions; is betwer’n veaitd 6r¥ds ARAther 4
I %rﬂ'ﬁﬂeSi due at the 15 rel evant
a"té’g@i iscl)\%ﬁ(irjg’ [s)ﬂgs Ituted with the 2A10 resi due at that
In ptisertembodinmerts ¢éhe abinber of stibstitaticng isat ot Beorinitbemange of 1 to
sybstitution in that ition,. and so the residue
3 $L§?ﬁ$'it'-!‘f§nsa§r f rﬁot"hé’fééggiﬁéé ©9f6-113): Table 6, New VL
Nu ”B["Heol%lllow(r%Et@bl@gl%ﬁé @2ﬁ|ulé@a?95 thie-subsfitutibnsbatk-méthtions of
70 Kabat No.®™ 4 7 11 19 37," 59 65 2A10 DNV, L S S
thé peegdnsinventiQnran@ gives their numerical positions and the Kabat number

for that numerical position:

Table 5,

Human framework Numerical Kabat Corresponding residue in
residue of L13 (SEQ ID  Position number murine 2A10 (SEQ ID NO
NO 20) 8)

M 4 4 I

S 7 7 D

L 11 11 N

A 19 19 Vv

Q 42 37 L

P 64 59 S

G 70 65 S

With reference to Table 5, in another embodiment, “Class X", the
monoclonal antibodies of the present invention comprise a VL region having the
substitution/backmutation at positions 11 and 19. In another embodiment “Class
Y” the monoclonal antibodies of “Class X" further comprise the substitution in

position 42. In a further embodiment the monoclonal antibodies of “Class X" or

-10 -
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L11 (78 I - - - - - - L1320 - - - - - - - L14 21 - -
L--1L1522- - - -LS- 11623 - - NVL- -
wQ107883421 D - - - S S L18 25 - DNV L S S 20PCT/EP2006/006535
Accordingly there is provided a nonocl onal anti body
conprising the light chain variable region having a
sequence given in any one of SEQ | D NGs:_ 20-25 )
“Classi \rfugheneemprise @MCFl‘smH@att%ﬁ'dﬂd@ss'ttﬂﬂSt%@"cﬁRZO tq’ Fme Class
»anot her enbodi ment there is provided a nonocl onal
anti body conprising a light chain having a sequence
gi vegaim withyrefmenoé t&SEGbIeD, Nﬁhnoﬁﬁer@nbodimmmtlaarmnoclonal
t her eof anal o of

anfiPoUieR a1 fioa pyesant favertoB oI & VidROTbRAYing f suhsition at
po%ﬂf@ﬁrli d?ﬂasb@ﬁdldgﬁ'&tLﬂc{D@E'\%IDq{lOam)e regi on having the

sequen e gl ven | light chain
haviTig fonewmquaetmeTajzleém inqludsEletilsiof seven dlffgrw:b light chain
7/ 421 PCT/ ERP2006/ 006535 rtlc
vaBRBIS A (6 IPR WiEh Bk ERvRatt Qb g i hfpresent
mﬁrﬁ’éh%dr%nﬁe’rébﬂ\@in&@smé%naw@s?é_f tRé OBRs 2PAch of the
t hereof conprising anal og CDRs or the |i

dighesarsVprisarde based saghﬂkwq@E@#Dd\I@ 20) @ptlona%y further
ari ant 0 I
cof Y e ST SRS CRIAER e e T reskie ot ne
relébhepbsitior @ Qusstiflited witstiet 2A 1Y edid v apthex ipdeition (in the table,
anti bodies or the like, conprising.all possible

“reaansthat dhereds thﬂ@mnam‘t Wﬁ'%l%‘q%thﬁw'@sm remains
| e regions which are disclosed
as |h%‘é Sgﬁﬁéﬁceeéeps ged in those conbinations, and the
contifatse 6pons | i sted bel ow, are the specific sequences
r—variants thereof

Ra—a a2l nac

f\nrmrl c-'
o gt

TCCT UUU

New¥Lt he

(SERY&senf

NO.Xdgi on
embodi

Namerigal y
Residuet | o
dod a lig

‘occurr
N conpr
Wt chad

ng CD
se a
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heav
abl &l
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bgi oril9

pbdi es
ari ab
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of th

e
L 64

e

TE@abat Ne. a

Nt 1 bodly

conpt
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a) At

ca\3r7

rthais®

65
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ID 20

SA791 0N
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me an

NOEE

¥ sequ

ence

DS SEQ

WA e

isere

fon)

yruner

gpnp

(PSTNg

(113285 e
L13420) wh

Uf auba
38, 40,
brei n each

C 1

L14r(@p) acéd with th

L15482) val

ent posit

L16Y2B) ab
L17p4per

e region
of

L18 (25)

4
uttTyu
l 67

rs—at
6Q i

uUTrc U

a) wio]

mure
76

DT PO
Q
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b1 tTOon
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b
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Substi
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"y,
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O No

=24
r=r, r9
i

drn'

S
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e at t
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SEQ | D
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t he he

cBai n

bf t he
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Accordingly there is provided a monoclonal antibody comprising the light
chain variable region having a sequence given in any one of SEQ ID NOs: 20-25;
or variants thereof comprising analogs of the CDRs. In another embodiment
there is provided a monoclonal antibody comprising a light chain having a
sequence given in any one of SEQ ID NOs: 35-40; or variants thereof comprising
analogs of the CDRs.

Alternatively there is provided a monoclonal antibody comprising the light
chain variable region having the sequence given in SEQ ID NO. 19, or a light

chain having the sequence given in SEQ ID NO. 34.
- 11 -
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25 substitutions is between 1 and 13. In other

enmbodi nents the nunber of substitutions is 1, or 2,
w@Rr003/003e1 4, or 5, or 6, or 7, or 8, or 9, or ROI/EP2006/006535

11, or 12, or 13; and (b) a light chain variable

region selected from SEQ I D NG 20-25 or 78. 30

Particul ar enbodi nents are anti bodi es conp ing the
f ol IR RAJtieWaD PRMOdIRENHINE 3l y&?&!ﬁff%tkeﬁ& %g?glons

1
pr%@ﬂ%@m ?E%ﬂ? %@5125' %%éﬁfj(g’:’:';(g\}é?}_éﬁ%he? Q&%;?Bs%m analogs of
thé BORY or thellight-chains3iQvidedlin SEQIBNOB 35))38 Hikb4Q Br varlants
EQID 15 + SEQ I D , 6L13 (SEQ ID 16 + SEQ ID
théj ?Cﬁlm?ﬂitﬁ‘g(%@%%oﬁg?eﬁg ‘1D (20),Q H18L13 (SES ID 18
+ SEQ ID 20), 35 H19L13 (SEQ ID 85 + SEQ I D 20),

H20L13 (SEQ ID 86 + SEQ ID 20), H21L13 (SEQ ID 87 +
snema cmrmmanmsz p&ee@\ae@d DQBBChaIIi;E@ﬂaUeZQ}JIOHE 1231- 13

oy nehreant sptos g e B S R simrandan

poRSiblEESRBRHABAS DP théhk f@ham%@l@bﬂegrdgﬁﬁﬁ AR lightrcHiR
ID 20), H1L16 (SEQ ID 77 + SEQ ID 23), H5L16 § EQID

vatiable regnspvhigh arelisao @Eam\@ Aiso erpigaged ieshosd 4l 16

b 55 R org b B St Gpgos

refeRrelitoorSERanE hdreofidthplisin@aRaldgsldt the Satirallypo2dirring CDRs
H19L16 (SEQ ID 85 + SEQ ID 23), H20L16 ( SEQ

D86 +
SEQ Tihe andibodies q;fzt{uflprggeratggyynt@rgmmpgﬁga hgazlg)c%am variable

re@éé%ﬁ% &5 B el E b BES) . Seo 1D 2%) tpsLie
(ZlgﬁﬁnéH?rE\fgﬂlngEganah;m?hé é:ldﬁm)lsb@ (SEI(_QB :_ ?813 + SEQ I D
+ é’dwfe@v&séampm'f@q@g@w 881' %E@%af %L%OJTJSEQ'D
(SEQsld)D#% v%'ﬁ@%ﬂeore%{ﬁ ) fikREA O ﬁ@n P ﬂémbeisg%u@stltutions
Hi6L18 15 D ( SEQ

25) 16 + SEQ ID 25), H17L18
I D h‘loneSE@Dte abpositions] $2- 2B E(&SEQ #B, 61368, BE@2, B4, 76, 79

2 b Ll AL A o

(SEthllaoE’aOmd' redidué Bt o equivRiBhBodifeRin BECPID NEEQ@ (lr[é heavy
25) CBAL1E (SEQ 1D 90 +SEQ 1D 25) . H25L18  ( SEO |

91 -chgirQvamalie yeginawithe dorstantiy %ﬁ@@m@@smumi?@r of

O BRI R S, P L T P e rumbor o
var isupsetutions 93 ; o2 13r13 1k 4, @, bb67 dr ¥, SE &M, 2410, or 11, or

H5L14 (SEQ ID 11 + SEQ ID 21), H6L14 (SEQ ID 12 + SEQ
ID 2 ori318nd-14 (SEQ ID 14 + SEQ I D 21), H15L14

55400 o TR b MR TSP B 69087,

18 + SEQ ID 21), H19L14 (SEQ ID 85 + SEQ ID 21)
Pagzg%l %ée%%yglr{lggtg%{;( &pgs@rﬁp g o I§)w1rl @%Zr?zions of
heav@nbiight chain variable regions: H1L13 (SEQ ID 77 + SEQ ID 20), H5L13
(SEQ ID 11 + SEQ ID 20), H6L13 (SEQ ID 12 + SEQ ID 20), H14L13 (SEQ ID 14
+ SEQ ID 20), H15L13 (SEQ ID 15 + SEQ ID 20), H16L13 (SEQ ID 16 + SEQ ID
20), H17L13 (SEQ ID 17 + SEQ ID 20), H18L13 (SEQ ID 18 + SEQ ID 20),
H19L13 (SEQ ID 85 + SEQ ID 20), H20L13 (SEQ ID 86 + SEQ ID 20), H21L13
(SEQ ID 87 + SEQ ID 20), H22L13 (SEQ ID 88 + SEQ ID 20), H23L13 (SEQ ID

89 + SEQ ID 20), H24L13 (SEQ ID 90 + SEQ ID 20), H25L13 (SEQ ID 91 + SEQ
-12-
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89 + SEQ ID 21), H24L14 (SEQ ID 90 + SEQ ID 21),

H25L14 (SEQ ID 91 + SEQ |ID 21), H700L14 (SEQ ID 13 +
WERQINB421), 1-111-115 (SEQ ID 77 + SEQ | D 22) PCBBP2006/006535

H5L15 (SEQ ID 11 + SEQ ID 22), H6L15 (SEQ ID 12 + SEQ

ID 22), H14L15 (SEQ ID 14 + SEQ ID 22), HI5L15 (SEQ

ID28), HPGOLES (BEEI] 13 1755 CORBPLIING (S5 18 TSE8HBIRAS)

HIEIRERREY £ 5P FOLIR GEQIEER 5 P 2R 1o

SE’Q ID K32 SEQ BEQB),[H 8816 GENIID 1B32% SEQ3ID1Z3)36165H)(SEQ 1D

S3EQTOAD FBl i R TR AR o Seiho v + s
8 9 CERT S R 7 A SRR sg e 02
H214_)1 6 SEQ D 8706 THQ 30 28) Pa2P EFR (8600688 5 SEQHQLZ&)Z H23L16
SETB Mot 5| s HEMNE FRLR0%) 859 1Bissao

o1+ SEQ 1D 233) H7d011 16 EEQID F5@ SEQ |D8239 §ﬁQ1BQSE4Z) ID 77 + SEQ
H1OL17 (SE A AT 24), H20L1

DSy HBDIBASEQHL 117 SER0T Bonril EaEh@ 2 +RER1D 25),

HAETR (B0 VSES S G0 B TBISERTR 28 SR T et Al gL 18

(SBQ 1D $6Q BRED 25K19P11B (S?.E@lba 713 SEGHD 29), EI4BL18 (SEQ ID

Furt her enbodi nen are anti bodi es conprising t

18 HISENIRZ orthPlate (SRS 61 85 ek 15héd), |"@QL1§H§EQ ID 86 + SEQ

D2 FPnf14 LR PR SFORpr R BT P& S 29)
H28L4185( SEREDDI 89 1 6EQ1D BHHRHL 18 SEALEL 80 (+SEEQ ID 25), H25L18
i hed 4D TS [ 538 Pl 4 (<0

H19L6 (SEQ ID 85 + SEQ ID 19), H20L6 (SEQ | D 86 + SEQ
ID 19), H21 L6 (SEQ ID 87 + SEQ ID 19), H22L6 (SEQ ID
Ofher enBEQimBntsre AtRiodigsSEPNpIisiBg the BRIQWIlD LOMbinions of

neayy AL 6hat 2SE8S FEdians: TR ISH)TD 161 SERIEG pHEL 14
(SER ID 95Q SEd ﬁ) 21} H@@Tdflsééﬁﬁ 1D+ EQHDIEQ, HR4T 8% (SEQ ID 14

H14L11 (SEQ | E& H1 51-111 (SEQ ID 15 +
+ SEQ ib21 yay) 5L @E@io(g»z@s 110 24)26itPL B4 {EQ 116 + SEQ D

214l e eI 7  PERUT pTEbaedsE 10 189 564 1 20

H{S$HQ §E@6048§E©E®|D821) H20L14 ($8EQD 8687SEQSE?21|)3H21L14
7 -1221- 111 ID" 25 88 + SE
(SESktD 65 66EQ Ere)miva; 14 (9a1D SBEQE® 602, H2aL 14 (sEQ 1D

3
o TSR, GO D 9 5 BT G0 o

|DcmpHglaes14msemn dQi+n§EERHY 21 it LISHIBE QDT T+ SEQ ID 22),

riable re ns 13 0

HYHs BRS 1DrEt eEG b LA dSEEI 42 HBECD 29) HiaL1s

(SEd }tg%h'vs@“cﬂ{f) QQZ%@B&S (SEQADe @H@bf@rﬁz)t RE6L15 (SEQ ID
anti bo y conprise or varil ant her eof

16:01REQ $D12P)aH 12045 ¢GEE ID mé + SEQ ID 22) H18L15 (SEQ ID 18 + SEQ

ID 22), H19L15 (SEQ ID 85 + SEQ ID 22), H20L15 (SEQ ID 86 + SEQ ID 22),

H21L15 (SEQ ID 87 + SEQ ID 22), H22L15 (SEQ ID 88 + SEQ ID 22), H23L15

(SEQ ID 89 + SEQ ID 22), H24L15 (SEQ ID 90 + SEQ ID 22), H25L15 (SEQ ID

91 + SEQ ID 22), H700L15 (SEQ ID 13 + SEQ ID 22), H1L17 (SEQ ID 77 + SEQ

ID 24), H5L17 (SEQ ID 11 + SEQ ID 24), H6L17 (SEQ ID 12 + SEQ ID 24),
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naturally occurring CDRs. Wol e Anti bodi es 35 Further,
the invention also provides a humani sed anti body which
Wohermwdeoud1r and neutrali ses NOGO, preferably huPGREROBN06535
nmore preferably human NOGO-A. Mre specifically there
is provided a humani sed anti body conprl Si ng a 14 V\D
2007/ 003421 PCT/ EP2006/ 006535 hai n
HIAGToSEQ Bt SR TR H1aRAT LSEAGE 15 RapROUR PAbHIBLI7

(sgﬁﬂtg%@ée@f |n8e NEfAISE In%TI'pWW@Em @}Pvﬁvpt%gﬁ’g?émm

e presen n i on 0 hunma
18coGEQ #1224 ) a1 91017 YSEQ 1085 +aBEQNS 24y, HEOLAFNSEQ ID 86 + SEQ

IDCH. BABLAT SR 10hE7 b SCHD 490, LA iyt TG D 24),

H%%@Eo ”M%@#?Fbcb ‘?DW—!E@EW egy |iD“9§)y+ SEQSFEW&) H25L17

S nmeasure Core te niques) wthin
(SEQal D 6f 23EQ I[h24d), |hh7(mtolt7h(§*E@rHBc5kﬂ mSQibe24)af f| n| ty
constant is within three or two fold of 2A10, in
anot her enbodi ment the affinity constant is not

Funer @ns8difmeRts Q@Qnt(wdxgsaéorﬂpf‘ﬁlhg)the iR I%@fnbmatlons of

enbodi ment the affinity constant i's within three or

heawy aindl light thaimatarisble ragionsidH 1l ($reQJIPX 77 atIEQUE) 19)s HOLG

(SR B 31 rosECL R Bt e TotP 195 8 RINKS). BiapBisha D 14 +

SEQIM 139‘)191696 (8t b hlsucsEQTlEm)etmmLs (8EQ’.IHBS‘LB HSEQ ID 19),
the affini t1y7 constant and the
e

HEHSUSERADA 28 SEQADt 1D, b‘ﬂﬁl—ﬁégEﬁ%%éB*’ﬁE\%@ﬂgi H‘é19L6 (SEQ
DS 'SR I H30Pb SRIPILBEOSER itF ol Wﬁzfe(gia@ﬁ 1B & + SEQ

ISTrrrastr Ive |n

IDevgénHIZELGt(SEQifD BBI+ SEEDIDJOQ)‘;tI-MBLGaQﬁEQHI 89 #-SEMQdDof9),
as neasured

HEAHG D10 hSBRAPAIEIof1B6L A 1PRRYIT 984 SR B 1By H7agL
<s§$gg§ﬁ§;ﬁ§t§ 1D 49) h—?se:@g{‘-SEésl 1 U§E@IP @dH%iﬁf(s@cﬂD 12

t he” I nvention W |
+ SED iD 78), cbbh@l_ﬂan(tSEm IDess+tSEM 1B-78)HNbhht (IEQUDLOS5 2> SEQ ID

78y ol LD 0 ETES e F B WA sy TR ot SiRd 9 73y

H?ELoll#ncééQtID #Mgd 18 ?91)0H39u>1 {SEEOIR8S kdeECﬁID 78), H2fOL11

reSpeCtlve In t |Ca nbod |nentS the anti bod |eS
(SEGID B6enEESIBTE) M2l (SRS 1518k & SEOTD Tpreglig (SEQ ID

oo L 18T b 5Ll 'S SLRSEIIBERBAST 18 0% sea

DR8I ARGE i(SEQ KPOWesSECDID 78RHT0CH MY SHQ 4Dt13- NQEQ 1D 78).
anti1 body of the present invention or functional 30

fragnment thereof together with a pharmaceutically
t ahl
?ﬁgqﬁ roéﬁg gba\}:rgéﬁtlt@% aﬁﬁ%é&)ge%mghge?ﬁ&féll Wmi‘ﬂ%‘égg’and Light

chain gy Irégioas Gi6LsI3; tbkkESL(1 6aHQOtﬂIBaIrIHQOLS16maT|ants thereof
stroke) and ot her neuro‘lmgl cal

coprising paglogs 2 dhepptua %%genaf%fﬁﬁm .anPfee %mePBQ?%t the
arwgﬁg% QHH:RJ?lseSI‘H{dLr Aref tRSbPESHBFiERG drPafaibd of the

I n ' nee an effective
naturally occurring CDRs.

Whole Antibodies
Further, the invention also provides a humanised antibody which binds to
and neutralises NOGO, preferably human NOGO, more preferably human

NOGO-A. More specifically there is provided a humanised antibody comprising a
-14 -
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35 anount of an anti-NOGXO anti body of the invention or
functional fragnents thereof. -15 WO 2007/003421

w7006/ 006535 5 I n anot her aspect, the | PUERP10061006535
provi des the use of an anti-NOGO anti body of the
invention or a functional fragnment thereof in the
preparation of a_ nedicanent for treat

2Nt . , .
he@W shainevariable regipias dassribed Jl%?'ﬂ;ﬁfldsgﬁgm chaip vakighle region
%‘ggﬁ%ggrhepggrol ogi cal diseases, in particular

ner''s di sease or Multiple sclerosis. 10 In a
f ur tTher herepaised drtibodiessafithe ipneserttiioventioovbide 40 Auman NOGO

wi %Ezgg]q%aib gh rlugh{é h@geg{;@?egﬁﬁgb%tﬂbﬁgﬂﬁgd/féﬁgO or chimeric
vefdibh 'tr‘r‘ér%Sf <§/L'b) GLoﬁé eHb?JﬁlrﬁEnfjlﬁéedlﬁcﬂ’ith)f tRe %th b8y of the

partlcu a I'schem ¢ stroke or r neur ol oglca
preserdaseentiom tpaN&)GQ:lhas aN afﬁeltyre@nstadt gdasas oreasurad by e

BiFChiE ekt inue) Wit 50 Toli S 2 ahk T 8hofifhs e fiighent the
afﬁm{y coSENas Withatthred dr'ﬁ\ﬁolfGMfotZAOIfO i aﬁoﬂi@ﬁ‘éﬁhtﬂﬁ:ﬁﬂnent the

fragnent thereof. In a yet further aspect,

affinityesnristantgs oot diteremdram A0 (@ 240 Hmaoln an@ﬁhl%dy

oo S 5B LRI B B RRTSH 240 ana

thé ©HLratE Q) &8 Aithim1@fsldo6r Wireeredld her twmfdld oh2A1 GOIn another
recovery in a human patient afflicted with, or at ri

sk
erpbodiegst Hin alrate ismnal differrat fr@’l“r?e‘M(h@U A By Heke)- The method
ofqﬁ aesi‘ﬁ% th@ z#f?ﬁé}t dHstin t'%r?c{‘ﬁfer@’f {%&%ﬁﬁé“%ﬁ |86d%/9 {Julglnbee clear

eros er aspec € presen
totﬂlﬂeskﬂlles r@adﬁn Hewetbetheskinetic analysib@rCare ntmua)dagmefn in

t he present invention a nethqd of tre trrent
EXAEPIB e IS SR mGRt 1 IBURLR A IS GroqTHoF OF EXeER, thEaftinity

oh%f‘a‘hrtr%hbcthg%'ﬁ"r%té BF YAY 0 a%‘#ﬁ@as@r%datgl BRICHHE KinsticCanalysis is

Injury or other traumatic injury t he nervous
cosyrabelyin Ghér eegias pf dnd and 1&8%/&1@ A@ab14s) respeqgtivelyein the same

d bed t he, det aj.l ed
assak dve poitertiana’ PRE Shardren CLisRteet CVERLPEa have an
afffi§y (%Mé’htrfﬁﬂésé ﬂ%nf8ﬂ1bnl\/l3§ﬂ@ h gioBoMH asirlgr hBAREr the

corprising t ight chains of SEQ ID NOs 34-40 and

analysishebihg ccmmeng 2451 @@ubqnyngzwggwa\@q@n gffinityconstant of

anBi 1 AP R AT B @ B PR o T

Wi | 1In lbgpieginshBodinients htheeargibollesdfithe hertioh drbalf tiee 19G
of the sequences given for the full |ength antibody.

clagsamaeitipically BumaglgGilor gk, vaif K dwRe Semasight chain.
repr/fﬁ.ﬁfﬂer%%@e@?@f"%eﬁﬂ rﬂlo‘?{ n%'lglvat S dézgﬁér‘?ﬁac%dti%l {:&nBB&tlon

processi ng rocessi ng)

coneprivirag anfand- NO@G\IanﬁBodyeqﬂthﬂacnreséylplnaehtlgn phéunctional
nt i bod ins Wl

d f ft begi t .
frdgash tBross aRtber vithe PaaraReUYFaDacestitle GEeaL At garrer.
(reqh%ﬂhér 33%8 t, M ﬁﬁéseﬁ?fnﬂléﬁﬁ&ﬁ‘gﬁo\ﬁlébssg(ﬁ\étﬂo%f treatment

75) present invention provides the antibodies
or prophylaxis of stroke (particularly ischemic stroke) and other neurological

diseases, in particular Alzheimer’s disease or Multiple sclerosis, in a human
which comprises administering to said human in need thereof an effective
amount of an anti-NOGO antibody of the invention or functional fragments

thereof.
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-16 WO 2007/ 003421 PCT/ EP2006/ 006535 5 having the
pol ypepti de sequences |listed (after renoval of the

wo 200g0034d1 ami no aci ds of the signal sequence), PEREPADE®6535
provides the antibodies in the formin which they are
produced and purified fromhost cells expressing the

pol ynucl eoti des encodi ng the heavy and |ight chain.
Tablle apothesaspert theiNvensingmrowdes trivee of AR anigNOGO

B2 By} 8 SR e STy Ry or
métliearhantfor He@tmBnhOr pRIPhFERIY O vk arti@danBiseheBiestroke)
anlpgatNNgoj ngarolsq%?gat%s’\!%segE@p |kéj?ér%zr§8e(§ :as:zégor%:latiple
Sci—qu.gﬁ%)ﬁ FL SEQ ID NO 38 SEQ ID NO. 31 HI19L16 FL SEQ

. 38 SEQ ID NO. 92 H20L16 FL SEQ ID NO 38 SEQ
| D NDa fagtheHagpdaa, e [BeQehUnNentid8pai@ea Nasthed of inhibiting

H251.16 FL SEQ | NO. 38..SEQ | 98 i
el AR enETR R PPEIoR B3N g e reBBue MU g
afflietetiQuitt8 or d‘fﬂ'%kl)? dé‘ve@%@n P %ke“(ba‘iﬁ&lé@ N@heﬁﬂc stroke) or
H20L18 FL SEQ D NO 93 H21L18 SEQ

othey mrolagu&@:saasmn mnlcwgs Ai@qmes‘gglaqasn@r Mgltlglz_egscleross

Wh_@l’l_ ngg\?rlsgﬁ é%fgnlﬁ enr?qi%tsjc)%a g‘éﬂ%apt Iﬂ%@%&%&f :%nseff%ctlve

anfolRGf ERNdnt-NO GOt drhibd CERdfthﬂ%bﬁtl&hor@rfumat'mn?altfragment
thereof conprising a anal og. Alternatively the

theigoét i t uti ons nentioned above, being the back
t
gg U ﬁb glo%rb?t fu %@%II %’sﬁ&?wtﬁ?a}ﬁ\?]erﬂ? 8&@?‘3‘15% ff&%%?dari %ntf-N%GO

rﬁ@qdﬁbfs the imvgntien any fanttidrid fraigarent ¢thereohin the @repdration of a
is a. conservative substitution of the

megdisagat f%umbltwgtwreaﬁgwraﬂ&m god qn%ﬂmqkwereﬁvﬂctm@'

8 T SR TS, AR SRS 3 oo an

otherchewtedical disesisenrepartisulas Alzheimens diseasezn Moultiplersclerosis.

vo OO rll(g)roa?s%zelctspgfT h%Pergggét%@gﬁt?on there is provided the use of anti-
NOGO antibodies of the present invention in a method of treatment, or in the
manufacture of a medicament for the treatment, of traumatic nerve injury, such
as spinal chord injury or other traumatic injury to the nervous system.

Other aspects and advantages of the present invention are described
further in the detailed description and the preferred embodiments thereof.

In one embodiment the full length antibodies are those comprising the light
chains of SEQ ID NOs 34-40 and the heavy chains of SEQ ID NOs 92-98; and in
particular the light chains of SEQ ID NOs 35, 38 or 40 and heavy chains of SEQ
ID NOs 92, 93, 94 or 98. It will be apparent to those skilled in the art that all of
the sequences given for the full length antibody chains in Table 7 and 12 (and
appended sequences) represent the heavy chain or light chains prior to any
processing (e.g. host cell mediated processing) for removal of a signal
sequence. Typically the processed forms of the antibody chains will begin at
position 20 (after the removal of the signal sequence (residues 1 — 19) which

corresponds to SEQ ID NO. 75). The present invention provides the antibodies
-16 -
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15

5 acid with another am no acid residue having a

simlar physical, chemcal or structural property such
wa@sgoopsp34ehar ge, hydrophobicity, aromaticity etRCT/EP20061@06535

enbodi nent of the present invention the antibodies are

not lytic, in that t he constant region are not

bl f bi t d/ di ati .
nAB0E (06D PSR SR SRGHERR® RN (@yrrdeaial pf e fise 18 amino
a(gﬁﬁg%? s*gﬁgl ﬁ&fuﬁ gi%r‘id“ﬁlsﬁ%rbwh@@@ﬁé‘ aﬁﬂbb@i@g'lﬁ!ﬁ\@f&m in

ereforevelt d on constant domains that are
whmhuheylaye pooduced and puttiedifromuhest aeljsexpressingihe se
|nact|v in substi tuti ons sit.ions 235 and 237
PR RoR0eS Barodinane Bt analigB hdiboce “2po30v4sq
for T'EP)‘I@?dSbéblhé)‘ull Ib'ﬁg@?éﬁfbdﬂlé@ﬁ\dﬁdé he Figures
Figure 1 A a B, data for nonocl onal anti body

Mtjb@dwat ants bl hight§hain r econbi nankieAvyrihaiioco

an a for I onal
Hg’h‘t #tﬁ'dy bi ndi ngﬁimﬁgﬁm nant hu§n§Ej W% Fi gure
I-FSLA36FLd B, ELI SSEdaim N@r3gonocl onaSEantD N@i;m
er nat ant s bi ndi nﬂ?to reconbi nant _hunan

ng d8dla A and BEEM HO R a for norbs %Noaﬁal body

| SS?;ﬁSaRt anl §%‘c‘éﬁ?§A&>dﬁ$g°m nﬁgﬁogongﬂ antl body

HoupaBrrlt ant s bi BEQPND. 5 r econbi 8&EAQY I NGOANOGO.
Fi 6, Ato E_F f i fi i hod
HoRABELt o hua SEGEONGE et ot by SEGHI RS S8 Y
m%ﬂﬁptﬁ |ast oma Cgécgoﬂcsuw 7, Conpski @NcﬂsﬁA

results Figure LT SA data for nonocl onal antibodies
i9!1dBng_to recoBEQIDNOLIBN 30 NCBBEQ I 0.8, ELISA

Hihdn lvoco, Fi gacs IR0 <a° gat o P BN Eha "

HeALiBad es bi ndSE@ 1D N@cogbi nant  hgean|D Nes®4 35
F| gure 11, ELI SA data for nonocl onal anti bodies

H2i5hd Brig- to recoSEMEANAWBRN NOGO SERBINOWRS/ 003421
P 006/ 0065 12 A and ta for
*ﬁﬂag ant i %&#E@'ﬁ?h@ ng to recc%r%l nztl\'%é\ unan

H‘i@@@sﬁgure 13SERMESNR@L38 f or puri SECHIRNG B8y

Hiondaii, L0 humeg MORNGPAESoed YRR No. 92
H20L18 FL SEQ ID NO. 40 SEQ ID NO. 93
H21L18 FL SEQ ID NO. 40 SEQ ID NO. 94
H25L18 FL SEQ ID NO. 40 SEQ ID NO. 98

In one embodiment the antibody is H6L13FL, H16L16 FL, H20L13 FL or
H20L16 FL. In one embodiment the antibody is H20L16 FL, or variant thereof
comprising a CDR analog.

Alternatively the substitutions mentioned above, being the back mutations
to the exact amino residue found in the equivalent position within the donor
2A10 murine sequence, may be any substitution to an amino acid which is a
conservative substitution of the exact residue found in the equivalent position
within the donor 2A10 murine sequence. The term “conservative substitution” is

clear to the skilled reader, and includes for instance a substitution of an amino
-17 -
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Figure 14 Ato C, FAGS data for purified antibody
bi nding to human NOGO 10 expressed by human
woewrobd4ast oma cells. Detail ed Description of BEEEP2006/006535
I nvention Anti bodies of the invention typically have
the structure of a natural antibody or functional

fragment thereof. The anti body may therefore conpri
agid with poether @ﬁgm agkt § %\V"('@é‘kﬁ'W‘gaf PRYSiEH Hgmlﬂéi or

) S0 o500 oy isvple) B

| gMIn mglembgdinmntlogmmpresembmvbnhdnwm aahbodlbelae@hot Iytic, in
Th t d f th d
thi Tag Rasta sacio a1 gy CapaS B bbb corbpfeietandy
n%S{@\Lr@rNBEC? |b|6€2 ﬁdbﬁﬂ?&ﬁcﬁ@f&d&% ﬂ?&"@brﬁ’stant regions of

nor e 20 may conpri Se
tha)ﬁil|llflemg1h|arﬂlbodfesaar‘e tbewen@enagar Ua@eddir‘rmmﬁtamcdomams that

t hat, no n bi nd Ec, receptors .or
a8 BoR A AR MAResUat Ae b afuig . of SRBAns3 Rpeatpd ©
s@l@étlt@ﬁ’c%s af pddiforisy P85 dag XI70REhinM m&ahqgea&oﬁgmh region (see
onprises an antigen binding region and
EﬁﬁBO7ﬁﬁﬁﬁwgmcﬁmﬂmaSbglon The anti gen b|nd|ng regi on
is an anti body |ight chain variable domain or heavy
chain variable domain. 25 Typically the antigen

bi nd]éggﬁm@@fqmwgaﬂg both |ight and heavy chai n
variabl e domai ns. on-i munogl obulin region is

FigureetiAzand BsEe%ﬂmahtpg m@noql%alaam.bsew syPgaignts "binding to
re&g&bmntmﬁ.‘%ﬁo’qdé@unogl obulin region is typically a

I'mrunogl obul1n protein and nmay be an enzyne, a
Figurel 2 AcanchBpEEISA data foy punified monocloma) aspibody ibinding to
The two regions of this type of chineric anti body may
re%‘é’“@tﬁ‘a@&HH%@“e’H%% a cl eavabl e |i nker sequence.
Fl%lwg] Bi EEI#WEb@f&rWﬁo%nal%tu%ﬂ? 'sﬂB@flﬁtﬁnts binding to
escrl ar e o contenplated in the” present
recmbmtanbhum‘ﬁtreN@ﬁ@t ant region is sel ect ed according

i F AT IS oA 4B hetbhding

re€SmBlIRaMeRLUMayNOBoOw | | nedi ate ADCC (ant| body
dependent cel |l S%t ot oxi ci ty) A will be

Figuref®Arang Bf Ebl datg/faﬁtra&necl@naic,an%nbgdmupsman@ binding to

| g&4 antibodi es can denonstrate
reewgﬁ %gf‘t’ﬁ%ﬁﬁg’[@o%uoti on and therefore it may be nore
Fl%ﬁr%f@f/&hi B, FAC®dathyfor paritied antibddy biadingstodhirmah NGO
ested nodifications -19 WD 2007/ 003421
expcaaseﬁmwmeamreblaﬁ@%%h bed in EP0307434
f nclude at positions 235 and
F'%.ﬁ'r%@ﬂpnve r{Fgﬁé»/%\ ere ore provides a lytic or a
Figure-8,\ELLIS Af daitenfof memogluniabadtjbodies bimdiimgtd redonebinant human
érﬁ}\\@nti on. I n one enbodi ment the antibody of the

ntionis a full length (i.e. a tetraner
@S’f'éGTlg 'ELIS% dxa fBleﬁN)Ylo%W\aﬁ Eﬁt%écﬂ@é bﬁféﬁﬁg"&) rdt@mbidantchuman
antibody 10 having the VH or VL sequences

N@@;Q;rl bed supra. In another errbodl ment we provide a

Flélérlél 143%2‘1%% fO|y rtno(r:'nolc (r%l gHttlbobcP gg bﬂ%‘(' n% Fe%%m\f)mar?t human
NOGO. _

Figure 11, ELISA data for monoclonal antibodies binding to recombinant human
NOGO.
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12, 16, 18 or 85, 86, 87 or 91; and VLs of SEQ I D NGs

20, 23 or 25. In a further aspect, the invention
W e@vioeBael pol ynucl eoti des encodi ng the di scl OREHEPAVH06535

or light chains or variable regions. For exanple the

i nvention 15 provides poI ynucl eoti des encodi ng VH
havi ng the se uence contained in SEQ 1D NOs 6 45-52 .
Figige bﬁAamw SeEF B GAte o opaioRal hedies BBHINGA Zacombinant
huﬁ%@l c{\ Gs 53-59. "NOGO' refers to any NOGO

I'de, including variant fornms. This includes,

Figure 13 FACS Idata farcpurifiedNOEDOAY tinding td bamamiNRE>@expressed

reS| dues 2 égenBan accessi on no. AJ251383); NOGO B,

by hurpan peuihlasiRmaet!ish | acks residues 186 to 1004 in
H%&}% HARbICY q:ﬁ@SrcPé%S'fJ)%lﬂifléaoé’fﬁlﬂbd@@ﬂ&ﬁ@KoWN@’GO

0. AJ251384) and a shorter splice’variant,
expressedddsbumaokeurellagioma celds to 1004 and aI SO has

smal ler, alternative am no term nal domain (GenBank
accessi on no. AJ251385) (Prinjha et al (2000) supra).

Al p&baedDéscristion'dPthe Zvditien n i s understood to
i ncl'ude any and all varrant forms of NOGO such as

NOGAibedies @féhgpﬂvﬁélwpﬁﬁﬂ)ﬁ hake the pectugg pbanajural
anz ﬁgﬁ%&' ?Lgiﬁ?iroﬁgl fta ﬁ%h?ﬁ{q?gof W@Hbﬁ@édyﬁn@? tﬂé‘{;éq?re comprise a

r|a TSR ErRot of ers’to rn
fulidnigti ahtibedy, @ (Fed)s fragmentt, éxleé‘ﬂffagmemtoa light bbdnnrtgmer ora

ol G 5 T G o
|
gRPfelk; 8 oo b8 ipcifiee V3fipnt BRIl Sffbta, dbmalFur 1R
adﬂaobp hebap chainompy beleBegted akcoudingtyr iThedight lshai constant
HEEERTRYT Iy =T T d—
mS)(1 @b@gﬂ@g rﬁ@é‘ﬁé’atﬁi@ ol éﬁs% ég’ ng‘ dﬂlﬁ@@ HeRfitants that no

dy in association with 3 heavy chain
longearshind Fc neegptons od erddiate @Mdtnm ngaJd"@mrdrbO&#thBb@i&O be a

crifaaood SERE WpemesGhetH BaReIR133 Vi BBAREs an

aH’d@éthﬂndlh% reéi@ﬁsarﬁﬁé insAdninh@madloalin fegicr dOfwantlgen binding
I muno ultn, the remaining |nnunoglobulln deri ved

regiontis amfarttlb@dwdllét: ahainpariagleidemastor hepyyosfain yariapleegomain.

T@*’@'Q}b%ﬂﬁgh gﬂ%ﬂlh@ g%%lon < [r@fjrggg'tbgﬂwlés Pafid Eg\r% chaln
vatiabighddmalrse €Theengn-im@uemylshulial regldﬁlsdusé&iat |ts\Ca1!érrﬁmus to

10 USA, 86:;10029-10032 (1989 Hod n et al
thejaptigee Mml%@yeglgndfe(q%m unsaglogwuf@ se9ian|is hypically a non-

&l tein h K
"‘2’3‘%’5‘&1‘?‘? ona |JO}P‘%at a e9%e%eﬁf* §go'&f_||_r? ‘ré?”pg%te g\ba%\gng nown
bihdiag Alpacifisitglaiabdee, regrmnsSwAtbls type;o'échlmeml amtitasly gy be
hono| o to .the nu oti de and m no_acid sequences, O
coPRECEhlR o cRYARJNRA! SRAHETCEn BB PRI HIGE g FORs
aschd1Riere de&scribedfdramyEdntemplated in the present invention.
The constant region is selected according to the functionality required.

Normally an IgG1 will demonstrate lytic ability through binding to complement
and/or will mediate ADCC (antibody dependent cell cytotoxicity). An 1gG4 will be
preferred if a non-cytotoxic blocking antibody is required. However, 1IgG4
antibodies can demonstrate instability in production and therefore it may be more

preferable to modify the generally more stable IgG1. Suggested modifications
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15 regions of the donor antibody (on an am no acid
basis) may be suitable to provide a heavy chain
W@ 2w3neddel r egi on and/ or a heavy chai n vari abl ePCT/EP2006/006535
framework region for insertion of the donor CDRs. A
sui tabl e acceptor anti body capable of donating i ght
chai n constant or variabl e franmework regll ons may b

are desetiaes ImER0307 434 RFeIRERAGPOUIEAUaNSUNEIUGE A POSHIONSA35 and
237h err?é’ BhAGN ﬂﬂgrbﬁﬂg%rgﬁaé wc h? g%ondfti€ ?b?H‘éf &R @ntibody
quired to originate fro e sane’ accept or
acantdubg)dytheTheepﬂomr art descrl bes several ways of
pro uci ng such hu nlsegqant| di.es

- |
D OPSEIBBOUMENERIRZD ¢ ifRentiotts i ate Bos: 2
tetrrSrfn%F%o rlgghgmidc é’é%(/nér'f@ﬂﬁ&h@ﬂaéhalﬁé)q’f&f-lytlc IlgG1 antibody

reconbi n tribute he am no acid
hayengm;ec\élsl arfVL sequendesidascribgd supra. keargRer embogirment we

Pro WL ena e a1 2ThE0Y pafRoTRay B SECER s 11

12, WWBQJr%UBBHW@F“Qﬂ%ahéWL@’bfasEiQrI@SNUslZ(g 23 ®ssed
altered antibody with the anti genic specificity and

neutin@ furthegaapesty theyinventiora pravides: pelyeycleatidemanagoding the

B o B RS SR GRE Fof kb fituention
prbﬂﬂ@é pofgidiedtidet Ricdding VEHaviretithe sdyjueincewantaihed ésSEQ ID
portion, but preferably all) of the ag%am

r
NGe 16 5 f 105 Bnénotaigns having hs SaHPRRS chRgiNec
rk regions and/or its heavy and/or light chain
constant regions to the first inmmunoglobulin partner.
F’r ef"NOIBOy reéfelnsi tanany NO G Qdyolypeptide, dastegingvariant fdmosy . This

ingludes. m]@é‘ﬁwﬁﬁ%&a R NSO oaR T 3 Guingidtigh residues
((%ﬂﬁa‘ﬂ?d‘%é |6H . AJ2BE 3BY PNEEO-BDLE rﬁill@@‘vgﬂénpsfvhlch lacks

I MMunNo heavy and’l'i ght chai .
residbes 166 tal1 004Saqhe Ipuwlvefemmre&ulas dofnauz(LGW[Bank accession

421 PCT/ EP 006 006535 5
ey AgEd3841 dnd) Seahorter, Bl cpusianty NBUrC  BlicRiHise lacis resicues
18%eth1 (Rﬁlsand B g mbnst 'altéhfé‘-’uv@fan*riﬂ@'téhmhé?&&)nam‘r &6§Bank
are three heavy chain and t hree | ight chain CDRs

or
acCBRsipadico ATRST 38E hePrinia gbRE(200P) uprags Adireferences to "NOGO"

T e D
NGOBRs A arid e $plrdel varimvy desehib@d, uhlegta spedific faBRSl,s inflicated.

10 The structure and protein foldj

¥ ﬁer"gf%u'trgbgygnapd arammaiisal yataionsdbptRR setess 1o inbifion, eitner
to&?BfBgEfa?dofg@éb@f d*é?‘énﬁﬁ‘élb&ﬁ@ ifd EIHH?@% tfﬁg;‘u%‘nésngnd inhibition

€ 'understood to be person
of newuritexgrowth. Chot hi a et al ., (1989) Conf or mati ons of

oB7 TGRS 5 b bt et (ARoATe yosst WD ihalsptandard

mé&rﬁhgé' Sed, ¥.gl %rwg’! a9 /thlﬂo?lﬁaslﬁz LabbrReAYMapubNCold Spring

ant i or' epitope. CDRs interest in this invention
Harber taboratary, (1988)donor ant! body vari abl e heavy and
i gt}{ " hlr%errjlcsa% i gg'efc’éfer%r}% a R/%leuoqeengineered antibody which

contains a naturally-occurring variable region (light chain and heavy chains)
derived from a donor antibody in association with light and heavy chain constant

regions derived from an acceptor antibody.
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anal ogs of the naturally occurring CDRs, which anal ogs
al so share or retain the sane antigen binding
wa@p@eiobisei ty and/ or neutralizing ability as theECTHBPZING/006535
anti body fromwhich they were derived. 20 A
"functional fragnment" is a part| aI heavy or |ight
chai n vari abl e sequence or del etions, at

ani rﬁf'wmaalﬂg@@tlb@ﬂvﬁ m@rSdP 3 W@eu nenpessdangbody 11avmg its
C[gli% é‘l%ll}klgd rfr%% h iRl lnalmaér & haining

nding speci ICI and the sane rsim
impeutogidbulinaderddad parys afthehmoketulebeingfdesivedifiarh onlegor more)
fragpent wa anal o no aci

s A M AP i SO SRS
altv?—:?éd]'td"?n‘@s“e'r\?“é‘ﬁinﬁfhogif:éi'?’r infig (¥ 6\, A n%abdérenaetsél b§trbE Uh®ACRH Sci

rangenment aci d ., ho nore
USAa86:10D29v#0032 (16805, |Hm:tgsmm et@dy, Elmlgecheolag’;/n%@m(digm ). A

s BSEET5S h SEb B A B5e o oA sHUB1RS B 3\ piepional
datavisll e € IRERABAI® dafhbERe, DHEARdthob ueibidsen aAt Bwiss Protein
i ncl udes the use of Fab fragrrents or F(ab')2

databages bydrareelogy do thenualeptide and raémppea;@seqwmﬁs @frthe donor

o5 5 R RN T ot A b TE 87 s ron
re?@ﬂ%)bf@lﬁ@dbnoﬁéﬂtnt&dﬁﬁ(o&kaﬁ anfin@goRiasis) rhhg bersugtai to
ormed by two Fab fragnents bound by disul fide bonds.

previdera hegwnehaia e@nstash TeQIon BagiRIR Be@\é)hcizfyn parigblesiramgwork
regégﬁggfﬁgﬁ&lﬁ@ thsefikor CDRs: ACSGEHAY gc&%ptﬂﬁg i"b&ﬂl t&5able of

oteolytic enzynes, papal
dapaging ighbehdip doastmmdnaatlametfrmdewoﬂlhfegﬁam mayobe selected in a
ab')2 fra nts are useful thenselves dt era UthIC
trsnf‘ y ight

s"aflarpmaﬁw 2 Hsheulcbe notes! it Hepegerpignantib
chgﬁg gpezr%)(%ggﬁé&?o oﬁgﬁ\%téjﬂaﬁf fhedanié %B@@ﬁt%? ahﬂBbW' "Fhe prior

vari abl € regi ons”and CDR sequences useful 1n
arf desaritiesrseveral acaysofeoduocingrauchriiuneanisad am(aboé@Sassee for

exgine & Ae0asadiond B RARER O L speci 1)

tri afpdietsm "dopbf @hﬁ%@? rafists @ BﬂraﬁﬂbegRsmloﬁﬁlF\énd/or

protein species 10 having one or nore
redembiriantiwbigpreonttibistes ithel amine agidneeauences of iemariable regions,

C[é#n C# St Vimq%ﬁghgmggﬁgbgq&r aﬁ%@ﬁg ngf Eot Qﬂrsqnﬁ]m%blobulm

pa&ﬁ'\@'rts@agho pEdlide theoalténsanpineunddiebulirocsding eegxbn and resulting
reconbi nant DNA technol ogy may be used t

0 produ
e@n@ss@@lweamlb@ay wih theeantigebiscSrasTicsyiand e tralizing activity
r main of a full length
Chgn?‘lgt%g%ﬁ?ﬁfohgcdw ggen repl aced by an enzyne or
ot heThejwrmtmbéptdminabudyé refers.to aa armﬂoﬁye(monﬂmlonal and/or

regqfarfggg{ﬁ%rt ﬁar,tgr §§6§gpﬁ§eﬁﬁ%§m@§9 bq%g{tr utes all tIor any
portion, but preferably all) of the amino acid sequences encoding its heavy and/or
light chain framework regions and/or its heavy and/or light chain constant regions
to the first immunoglobulin partner. Preferably a human antibody is the acceptor
antibody.

"CDRs" are defined as the complementarity determining region amino acid
sequences of an antibody which are the hypervariable regions of immunogiobulin

heavy and light chains. See, e.g., Kabat et al., Sequences of Proteins of
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conventional expression vector or reconbi nant plasmd

by pl acing these coding 20 sequences for the antibody
WO pooopexdat | ve associ ation with conventi onal repCli/EPIING006535

control sequences capable of controlling the

replication and expression in, and/or secretion from

a host cell. Regul atory se uences |ncI ude pro
Imsauneie@ieal, Intq;egt At .0y epartment @@E@H@)‘:‘Semces
Nagflarrﬁsr ‘{nﬁﬁghtgg of FFantﬁ‘h b8P ﬁﬁé}%fare‘%ﬁfé@“hé’éw &ph @hd throe light

expr'éssi on vector canbe produced
chbm/CEDg(sZ(n'»r&)D)RIAegmsyernctheviarrableapoxbnesafaarclmmuBnglnbahry

TrogpreORbs As Lserdierbl T dp alithiss fean sl Cidsptr al three
|l9hpéﬁ’5 A'CHRs (bM6otholi Iﬁ‘@a\éﬁéﬁ?{gﬁe ghtaé}%ﬁ@[ﬂ% 6W’laﬁpropnate)

markers are concerned ure as
Theostaidblire archprateinifofstimg pétite anrtihsisdyi may sneamtftat other rgsidues
expressed, Alternatively,. the heav ndI| ht chain
arg sansgocehaan o4 aptigRL binchnf eapialh e iR Icky yridf@od to be
sod Q%kmeé'ﬂ&ééh Veebdbr exarhpleeChemid1esal. C(QQBQ) €onformations of
co-transfected by conventional technigues with both

immundglobudindnweseariatie vegionssNalvire Stapp§7 (88dsf ect ed by

. ICHRE AYSTOR e KGN Rprb R SRS S5LH hRgoS e

arﬁbbﬁﬁ@é the Ahteddn @ﬂdplhﬁ%/yme ofsintefbst ihthigsShesritioth arel derived
is then cultured 35 conventional techniques to

fromn 6@0@@6\[\@%@%&@ dgaxy enddignt ehainequePens. il inclrde
an%%(gosﬁgfq \?{Ht%ﬁllk%‘cgﬁgﬁ@ égﬁig}agvr?‘l?cﬁ{l %BQE% sobé)rﬁ}etcneretam the

sastg astigeh bindin sd)éclﬂ@tybeyncﬂppnemiralaﬂmg abitiyas ﬁwcdom;r antibody
ELISA -23 WO 2 07/ 003421 PCT/ EP2006/ 006535 5 or RIA
fr@mh'%ﬂt%yﬁ%ﬁ gd-t echni ques may be enpl oyed to

consgi “fPﬁ&h&H??F n?’érﬁt@fseé1| pérﬂdl 'H@QW%r Agek ErRlif GHtiSBle sequence

Sui t abl'e vector or the cloning and Subcl oni ng steps
(egrpﬂnmcdieletldﬂseat the tamuide oamarlnm«ystermtnusmf tbe impuinoglobulin

vagRBEaiohinG reidirs {6 S ARHEEN ot g A6EHTFbr o fitsame
or%@rhllﬁfsnélftré]izﬁi@ a8tk Ca s/ Bt éﬁtﬂ)o@?)frd?ﬁ wHield theragiveat vas

Is comrercially avail e fromsupply houses,
daweti as Anersham (Bucki nghanshire, United Kingdon) or

Ph ' v

i AT 4 g B R PincCHf SEbusa e IR by oy e 6 difino
aciWitisreres 41t rﬁd)dlﬂtélﬂ:rscérebeajhénﬁeélemaamrstmo(a g.

antibiotic resistance), and is easily p I,aﬁ ed Jrfaef .
reggangem@enbef @ femiamyno Bsids (419 fore thian, 40}, ayhich modification
pezrg?%%@%n{lﬁ{) a%?ﬂoéftﬁ%rﬂﬁ Biretdis t@ﬁioﬁ?@bé%&%ﬂct@ﬁstics, eqg.

cte in the ar
antigex @prcmmay anddtigh affiftity, obttiearrsmadliified sequeace

o orPEPeHh I ANIgR ARG MEkEes diF 188 SAUHFRBMENS or F(ab),
frm«%ﬁ%gefneeffrdaﬁm@é 8PHeS r@%@nﬁlﬁQéﬁF‘tﬁﬁélréétea%g%‘iﬁsﬁNOGO A

These vectors cont aln the above descri bed
FabNragmeotoemtainstthetertioe bgUtecrfeum anHearalnmtbﬁﬁy\abportlon of the

he%lvgl%%ggn 'aWE“”OF*ka%b)‘é'f'ra'brﬁé’n is the Frg fdnt lforrﬁf’bdadby oo Faﬁohe
fragments bound by disulfide bonds. Fab fragments and F(ab'), fragments can
be obtained by conventional means, e.g., cleavage of mAb with the appropriate
proteolytic enzymes, papain and/or pepsin, or by recombinant methods. The Fab

and F(ab'), fragments are useful themselves as therapeutic or prophylactic, and
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vectors may incorporate the sel ected i munogl obul in
sequences nodified by the insertion of desirable

WO e®rdei on sites for ready manipul ati on. ThePCT/EP2006/006535
expression vectors may al so be characterized by genes
suitable for anplifying expression of the

het er ol ogous DNA sequences, . the ma
asgianars 6f éeavewwuéh@w ﬁ‘@n\@r FF8gions ﬁ%%f%ﬁﬂ@es
usERATR tne RANERBAD HIEAMBMaRt BP hiimAn %tlbﬁ%‘eﬁﬁ%escnbed

oVl ne gr owt orrmne
helpeihagl obi n pronot er sequence (betagl opro). The

AR A B R Ao R AR G
bléﬂéﬁlﬂcéotrﬁ%df'e%”@%&eé)éné Bﬂﬂar‘fﬁ&ﬁu%l&nt =Y proteln species

repl i cons, seléction genes, enhancers, pronoters,

havirghahe semora GRBRa@s de&erlbeﬁ@uprm;hajémﬂ)tmam@aeﬂtrahﬁe NOGO
connerC|aI or natural sources or synthesized by known
funciedures for use in directing the expression and/ or

secrgistipa fahhbhen%@ﬂﬁéﬁt ®e bRfbsBLonbienantidN mayhave

sel ected host. Other appropriate exgres& on vectors of
atiaghed taitran @d@tleealtqgmﬁ &06 exampie,ithe precedure jah recombinant

o QRTFBA Ry 5 6 Lol 8 BERlo P B3Gne B 8o o rvnion

in WRicPthe 0 &4gindn€or BPOHIDE6MIM ofa TiliiElepgEs antibody molecule

i nvention al so enconpasses a cell line transfecte

hag bererhrerpé%@%bmamer\avwrootb@hﬂaﬁwqmeme%au(hg a

al tered i mmunogl obul i n
pomg@% %E]er eof Bahépﬁ%clz&ﬁ és}r useful for the cloning
alnd Thet etibotties pfmmt pressnbihvehticre maydre pg)ldxmedd)lysmakiag a
al so convent i onal . However nost, desir cells .
conveRiiona! iEXRECSHQMYREIOpPr @coaa)tplna%fr@ @éﬁgy ﬁacmg hese coding
se{qﬁ@bh&@?dr%e %fntlE)88¥1 i'rp?ﬁer%ﬂbé %3¥8&taﬁg§ V\ﬁﬂi‘ndcdﬂ\)é%oﬁélerﬁﬁulatory

e constructio altered antibodies of this
cdntméaewnncesmambleaohmtrcdmg theoreptiedtion antéexpcessmem and/or

reS|on heatlbctl of the 1nv on_ar
sl BTy & HorhBrH - egb Atk Shee RS Bresno B geauences.
e. ée(ﬁﬂv%ﬁ%ter %s@hdﬁ isBhebhas, \Aﬂﬁéﬂ chf b dervEd)frordtther

myel ona cells, and nore preferabl y a CHO 15 or a
knoyal mmbomes Sirnitatly, aaacgnd@pbesmuectphggn deapoduged having

2 DI SHE Ry aooBS = STHRrishid (oY JERY o i@y chin.

Prefarably thisdenond. exphéssién eettopis ldfenﬁualttabhe firgtrexekeptinsofar as
host cells and nethods for transfornmation, culture,

the fering; saauesses apdasipcigblenapiessiaee coneRinad: $@ P gRsure as far
as&?ﬁéﬁiﬂl??ﬁétﬁ% r%§§%®£ &Eﬁan‘?s firc |or$§lf)1 e)‘?prgsseosaméﬂ%ﬁvely,

cterl a
thehetuy and lighs thaial dodlirsyséqurecelsdor tmaealeefpd emhbody anhay reside
t he, reconbl nant Fabs of the present invention (see,
onaa gingleVeetRf-hun, A., Inmmunol. Rev., 130:151-188

(e ig%géélggmﬁroell% RoltParishécte s WWeﬁﬁorﬁHl%&hrﬂaues 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.
The antibody which includes the association of both the recombinant heavy chain

and/or light chain is screened from culture by appropriate assay, such as ELISA
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in bacterial cells to be in an unfol ded or inproperly
folded formor in a non 25 glycosylated form any

w0 e@omtd4nant Fab produced in a bacterial cell MOSUEPB2006/006535
have to be screened for retention of antigen binding
ability. If the nolecule expressed by the bacterlm
cell was produced in a properly fol ded forn]

or & Similar senventignal teahwiglessaay hs @MRAloyed tﬁ&onstruct other
an%mh@ooa’éébﬂa%@begrees of E. coli used for

F éssion are own as host cells in the field
of smabie lvectarg yor ttiardlaning 20dstubalonén@steps aeroployeddn the
ot her illi apd th

mhps Fod anetmeiomat fatompes Bons 6f i e fusigps Selected
bygcﬁfs’egbf &l Irgﬁéné]’f‘“ FBPeRé‘@gﬁe e Ebﬁ\?’eﬂtlbﬁah BUT seré$of cloning

aval e as host as well as insect cells
veetags nBaybepiset a Gmalvettopipldpl Sria carmnermaily @\éqmlab&ir@m supply

noRE PR S5 A sRamBkcpeBaTaise. UEEY siaddamy or Pharmacia
(U mﬁ&ﬂbesmeﬁot ﬂ@ld‘thﬁaﬁ%%ny VéRoORARNAL o&bbbrédéf feplicating

ich the veCtors ma e constructed, the

readibh dps@En abunds dlenjng sites eadmeleniablerganasdetg., antibiotic

reinripbontd Bl MaBuff mevhe BT R g,

pr O(BJﬁ‘rﬁIaHVethémdchQ@){erﬁélo?/é@ f¢rfw>¢més§mnfdf ¢e antitodies may be
cell are all conventional techniques. e;pl cal |

seleated by one; ofakilin theart fipmsamt convaatienahvedior, Yhe VaStors also
cozﬁga{rlﬁ@'eléc‘?gd Férfcril.}léltrogy E’E&@é}ﬁjcel_slu(éli@ﬂ LY EMVCSH RV Oﬁ?@n’véa%llsﬂ which

suspensron eWi Se, once pro
dirzet tHeodbiptisatidn ahe expressrdn oﬁﬁeta;olbgaomDNA selqlierwestiheselected

cell culture contents rdin 0 S, 10 .
hosf el T eSS YSERES Qontan (18 SRAE S SHerban HIVA sefences which
codbg6H fid MMty & il éﬂé?)’mﬁﬁ]d«bgﬂb%ulm%dﬂ?reglon In addition, the

chr omat ogr aphy, ge ectrophoresis and the |ike. Such
vectrh rmnawmoepcnrate/\memmectbd nS\IKmunoghtbbuIIm:,seﬂtter@ﬁd r’d@dlﬁed by the
ven ation

insgrfiop of dafirs g aatlon Stes B HRHY mANETRUPRsCT0 and vo
96/ HG98xp r¥§§|oﬁﬂl@chﬁ§ &y E%@ s cl%‘r@b@&b@fbyoéerﬁéhﬁsunable for

anti bod |es may utilize expression 15 in a transgenic
araplifying expressien ofithecheterrlogeus DN segyenaesng.d., the mammalian

d@)ﬁﬁgéﬁ\#gpd -grgt'@gg geﬁllea(ﬁlﬁ;-?F g i 6&}1%5%15&%%&}’54 SYuULHicBY

mélﬂé@&wy padigmal s&m@t@éaﬁl@(ﬂw agfronabownerjroptt hotrsond ¢(BGH)
female to Broduce the desired recorrbl nant protein in

and; tyerhataglop rarommt@héwa@y@c&be@g OO J@@rﬁ#%ﬁ%l%ﬁ/@ctors
t
use éﬂeﬁ%@ﬁﬁg%%eﬁh“ﬁég i%%ﬂ% Zctfidl sse\égltl Qo@[‘l etbkfﬁ(?é(e 8killed in
thlsualrt uring a host cell transfornmed or transf ect ed vvlth
elﬁ}?gr encodi nqﬂt he |i t and/ or heavy I h\
ant i GPrIPO PRSI Of whirhi v Oéﬁde BeERIEPMFIST RE '%9?%%%y
erf3REERY gr&h@f@ﬁ e@lgnél%él‘ﬁ%&@@%‘ﬁ@ tHb‘hRet ﬁ\%gﬂfeeé&ﬁined from
Invention there 1S provided a nethod 5 produci ng
coammerdial- cmmlaahsobm arfsynmemtey]kn@wnmomﬂwaﬁ femuse in
dlre%an the explyessmn and/or secretion of the product of the recombinant DNA
in a selected host. Other appropriate expression vectors of which numerous
types are known in the art for mammalian, bacterial, insect, yeast, and fungal

expression may also be selected for this purpose.
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binds to and neutralises the activity of human NOGO A
whi ch nethod conprises the steps of; (a) providing a
w0 poogodsect or encodi ng a heavy chain of the aneChBPR06/006535
(b) providing a second vector encoding the light chain
of the anti body; 30 (c) transform ng a mammal i an host

cell_(e.g. CHO w.th said first and Fond veF ?rds;,
(d) the P(?rsieﬁgmtvﬁ@t'%@f °c%“°?°rBIPa%Ste§|@ F%'T ing, frapsfected with a
re?&'?\@'iﬁdn‘?@ﬁ.hs‘?ﬂﬁ%ﬂt%hﬁm#)thb%d @Sér@ésqf tﬁ@%ngs§ai€e®f

rom sal ost cel sa| re me
alreeed)\'mmunggtdbeme enmlet:alesahenelmtﬁdyioet celtseps€fd) for Bte Clwmg and

oGBS e A GES HTAIBE ol ST SRor, | iver,

MBS &S })gf RoflS Fd¥n vari &?segttréMs‘b‘PEV%Bh lapd akeffdrIRplicafon of the
WO 2007/ 003421 PCT/ EP2006/ 006535 5 assay formats are

clenipg ogotdrs andsdeersstgpalin the corsteustion wd@itered antibodies of this
. bi r}dl ng of the antibody to NOGO Additionally, other
Y43 ro assays may al so be used to verify

neutgatdoié ReseddliscarccelNinedrfof theSesressientof ferantibody of the
clinical studies performed to evaluate the

inyentisnsareryefesablyrpaamalissuselisrsucheas§f. §82(.1EHPHe.g. DG44),
B AR5 o) 35 A bR el SRRt Bretdbiya cho

orly ﬁﬁbldrﬁ@bbn Bfurrﬁ@rh b@NE maytheusdd, akes eneblﬁdg)thesmbleﬁule to be
clinical sy or as otherw se needed. The

magified wyitky hwnaafglxm{a&@ﬁtpaft@raﬁ eAlteenativglys ethar, %%“?yot'c cell
hn%%érﬁ%%% e%plbgs? Wh%%&é%a.g%fo@uﬁ Bre%%mmégyrgﬂsg%ub%nd

man cir ation Zan be adj usted by one of
methiodls fontrama‘oanatloie,amMWeLgamphfmaltlba saredningemdpriatdycl 5

treated and t. n health of the patient. It is .
e oy PHENCHBRCedN A It e 3. Goebage SPbiRoRSt al, oited
atRf‘v%e every two weeks) over an extended tine period

e.g. four to six nonths) maybe required to achieve
maxi Badtetidlesedipanay pravfef usefolas hrhet callgesuithble for the expression of

adm ni stra of. .t he the agent of
thE ORI PR REGDS 6 e prasnt RBP4 o iidtnyn, A Immunol.
Ré\hﬂ@@ﬁﬁﬂ 188 (1@@22PSHQWEU€r @ﬁb&@Qﬁé $$r5dedity of Poteins expressed
anti bodi es, and pharnaceutical conpositions of the

inibagtertal eallstebe it an sufeldey ondepiaperiyfolsgddatmaagin a non-

oS B8ty S PR A PEREE i BAARSRY g e

toibd screenéd For, redntiohi sftantigehrbinding ubility.i i therrmleudjleré)gpressed
preferred. Therapeutic agents of the i n}zentl on

byniheracterial cefiwasraroduced n a prepedyflded fmy t%h%%ﬁnﬁ'gce"
wélld Bl £86LI¥S0BTRIE! FBf e&Qr‘?\gPé“v%HSQé $lrafils GHTE SRR for

I nvention as an act ngre
emassm ard ivelliknpwacas pbabd:edlsoartlne éeld d>frb|oieehnology Various

st%@%éaa Itgllsagg'gtmqor%y]ct:echsg,q%rg%/r%nt i ahd the TiRE %)e%ls also be
employed in this method.

Where desired, strains of yeast cells known to those skilled in the art are
also available as host cells, as well as insect cells, e.g. Drosophila and
Lepidoptera and viral expression systems. See, e.g. Miller et al., Genetic
Engineering, 8:277-298, Plenum Press (1986) and references cited therein.

The general methods by which the vectors may be constructed, the

transfection methods required to produce the host cells of the invention, and
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the engi neered anti body, preferably buffered at
physiological pH, in a formready for injectionis

wee®@ieoxed. The conpositions for parenteral PCT/EP2006/006535
adm nistration will 30 conmonly conprise a solution of
the antagoni st or antibody of the invention or a

cocktail thereof dissolved in a pharnaceut. cal|
culfeepeihnds regassen, ooty aafibodatBidnightiqnromsuch

rofPEATl, B GRS BBETRYB1RG o of e

presanttinvertioaris asseafum-ﬁreem:dltgmmeﬂ'idcy u‘suaﬁy b;afculturlng cells
particu) ate matter. .These sol utio nay be sterilized

seByMTfEaR, b RUSPRASION W KEWS ) ARG PIGedy th pafpodies of e

mJe‘?ﬁBH'rﬁH?Ee( rified ffdrhttﬁé‘béﬂ’ Bh}tur-érk%rﬁéﬁ'ﬂé%cbkdlﬁé t&8¥andard

contaln rmaceut 1 cal accepta e auxil rary
precairas oémeaartr lequudmgalammppmulfm ereqnmailcxm affinity|columns,

cofi i) ChignatoBlaRhy. 267093 Berp RSt Wi Sosass Tditidues are

witH BRNEKIRLF HE At dndedARGBEITATR LSS ifentibhl Fghex@imglBepreparation
I nvention in such pharmaceutical fornulation can vary

of\aitdsﬂcyanﬁlbmﬁles aredesaribedin M O-9Y/086 69 snd W&%8§41I6§398t

oL, Fat G A Bea Y i nifin BB M grprosson

in ‘éQl*éH@%md/animl duchsas @éscribeacinqy.db "Ratent Noe 4,873,316. This
particul ar node of admi nistration sel ected. 10 Thu

relgtes ienat GXPIESSIORORSHRMYSHIO He amigal s raseindprompter w which when

v RLERBHST Biap A A SlSithd (b She Shafdrcioginto e
delsired becombB@antproteingin |tshm|k, 50 ng to about 30 ngy or
nore preferabl

t bhout , .
ant 49 &{Pghebﬁsé?ﬁtlcgg@? "afren{rrﬁe tﬁ?f\%éﬁtlﬁrgwge‘g%rﬁng&ﬂ%{kf producing
arPARIHR A thE ‘?r#ve?m‘ﬂﬁﬂ%h&h ?r'ibtﬁf;d Q;Bﬁ\drfé\égrthé Qfeg 8f culturing a host

i ntravenous i nfusion 15 cou be 'made up to contain
cell iansfaiedbr transfeeted| mtrRan@@tomrm@kimg e, light @ndtag eavy
l.to refe .abl Qut
chginpHBe-atibaRy R 5 e PieR ehertsEe i Ao diEn RS
prf)@ucéﬁ eparing parenterally adm ni strabl e conpositions
are well known or will be apparent to those skilled in
t he laaccartaneeavithithecpresent invenierethese ds provided grmethod of

oSSR 2 AR RS M e B8 Sy Sy

bifrdy td &d REERalistsi the adtivitybf aummmo\];@wnwnmt metHoal comprises
anti body fornul ati ons of the i nvention see Lasnmar U

thestemse®fki ns D "The fornul ati on of Bi ophar maceuti cal

Vot 3 bEMpiT Rl gt iind R of e sibooy.

sth alib) peadiding laasetol‘ndr\mdtmtepnr?mdﬂm thsedzlgm cpggteﬁ ﬂf;ganltlbody
t S nt a

B aET ey stormisia,s rammrlipnosh PL iR 8 LI Wit saicdrahend

Ahern geéAc&nd vé@iﬂfg ng M C., New York, NY: Plenum Press

(1992) ers, . "Exci p| ent-Drug interactions in
Par €d) eulairu@mnmnceﬂgf step (}el)andescon@u_orosooaglucwe to the

2283- 2300 Ef. f
on st aﬁ??ﬁeyg't"'l %?nﬁ?%(iyeﬁaﬂml ?1""? §?$Lla1tté/§$§t tu?%gr?erdla
Phar@) fdovBAng 298 8pcreiéd aﬁﬂbédeﬁchepKBPJ ima, S.
Exci pient crystalinity
Once expressed by the desired method, the antibody is then examined for

in vitro activity by use of an appropriate assay. Presently conventional ELISA
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30 and its protein-structure-stabilizing effect during
freeze-drying", J Pharm Pharnmacol, 54 (2002)

wao®zodn3o, Johnson, R, "Mannitol -sucrose m xtREBEP2006/006535

versatile formul ations for protein |yophilization", J.
Pharm Sci, 91 (2002) 914- 922. Ha,E Vang W Wang Y.j.

"Per oxi de formatjon  in polysorbate 80 otein. .
asgaydpImaty-are emplpypehtaasse G355 qeégﬁté*}“’?#@dmg of the

arﬁ d&% FHEENt AdeftloW@L)‘P r2)tﬁé§t‘5‘|n3\z5trd) %Qgéﬁoﬁfé\‘yeéis@ Bbfﬂs‘édttb verify

ence and to which the reader is specifical
nemfaélzrrgjefﬁcad:y peomptoesuhsegdentiwman e:lmh:et siodigs raer&ymad to

ofth I nvention, en ip a rpaceut i cal
G e Psre SisBoh L dih anTpok M R SEEVShe thpsual dlearance
mBBRaMBRIsat € -28 WD 2007/ 003421 PCT/ EP2006/ 006535 5
therapeutically effective dose can be determ ned
r eadT hg therapéeisragentsiaf thisiinvertionanay beqadminisieiegeas a

prhaffiactt R SgBlio Bie ShoRE Stk Blo o kA b les s

otAbniiBe dRledB@NTRE doseaitd dadlion bf trbafmemn‘éﬁaﬂés wt@mllétﬁi/e
be adm nistered parenterally, preferably i.v. or i.

dyretien sfithaiolequles oiherpreset inugntiar "hfé@é%'ﬁ@@/ Cirgidation, and
cégbgg ggﬁlfég%ie b B BRIt i the B &é’paédbﬁﬁgj)ﬁgéﬁ tﬁ&%ﬁﬁanﬂgn Ping

y a physi cian.

trextadringsthe gemerairtestht ofithe @atient Ihis/en\hmmﬂbiai répeated dosing
denonstrate a positive effect on functi %@geprecover

(ei%h Qnee 3 wreemﬂanc@r@/reéy RVQMESKaheY SR ext Hime per%d (e.9.
LSS P TR 5 Schle PRl erahe effcacy

st orﬁmnwuda dffadmmmtsatlmmfdﬂe ltrmerapeuim; ageet ofatheumentnon may
hni gue

o BRE S SRIE pvie WBRDERINBrING, JHam 5 ik Bp shaer s antagonists and
arﬂfHodW%d'ﬁffé?ﬁia'cbéﬁéél%n?&ltldr%cﬁﬁﬁé'|ﬁ\¥5dt%ﬂ are particularly

techni ques can be enpl oye Ant i1 bodi es
useividot parenteral atsunistraticre d. 6. rsubsutaneauishy iftratbecally,

el HEREAN b S Bk PlrevoRburdy 1 B udsel bl ficn

m(ré@aousﬂ)@rs saraolbeay Préfefreder i ved neurotrophic factor
anti-infl arrmatory agents such as

cor tTl@érgp@um agentgref/the inveatioosnay hetareparegrasphaggseutical

o g S S B AP BB o e

ineewtioress anprtive indrediemy &nalmarmaoamt&%wmcceptable carrier. In the
phar maceuti cal conposition 25 conprising anti-NOGO

prﬁﬁh)"%@‘i/ agent ¢fdhgriav@mion; A0 @rRUIGQHS §P589'F§lﬁ6 {or §RAtion containing

g R ARGESY, AR B AUAEAST 8L pRADSREA B, o roay
footri]mhames rpmeﬁegledalThh smpesmohs f@r garenfejratadrnlrwpmm will

the ipvention r es harrrace tlcal sition,
coBRpPPARHEP T9R Sl R B AT A HiofV L g InvaRtion or a
cch’téﬁﬂhb%befss%lvé’comfé‘Bﬁéfrﬁé‘@éutfcbﬂﬁ HEBépth%r @’é}ﬁeﬁrﬁeﬂarably an
phar maceutically acceptable carrier for inhib

aqmusdzag@erer'%\waﬂatyacpfoaqueqmsmnerﬁgnayx b@temnl@b/ed e@%vé} 9%
sallne, O.%%%Pycme, and the like. These solutions are sterile and generally free
of particulate matter. These solutions may be sterilized by conventional, well
known sterilization techniques (e.g., filtration). The compositions may contain
pharmaceutically acceptable auxiliary substances as required to approximate

physiological conditions such as pH adjusting and buffering agents, etc. The
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patient suffering, or at risk of devel oping, a stroke

or ot her neurol ogical disease. The invention further
WQe@wiiesagl a met hod of treatnment or prophyl axi SPGF/EP2006/006535

stroke (particularly ischem c stroke) and other

neurologlcal di seases/di sorders, in 35 particular

Al zhei ner's di sease, . in a human whi ch conprj ses

congentratee of the aptagenist of gpibodnohiednyerREAMLIN sheh

oL P 2. Lo o avout0.5%,

usualignt iop @t reast Bbout % torasmelulchds 126r M/Qby)wa@ﬁ@ﬂj will be
PCT/ EP2006/.00653 5 qf t at rrent qtﬁg sl oa or halt t

sqlpeigf e mmarly bAape orngidigyo 6% 84 cacrdiicing 6 She
p&Hel| I'deh&eoofg&!mﬁ‘r‘f'stﬁloffqée%&é&' ve to) treating

esta I sease In a human patient. Further the
i nvehusra plnarvmatz&utlcalecamposlﬂoranf thet invRiRm ﬁomhtuauuascular
ti onal

inGietdn bR SR 6 FoRtaredinb sterds BB ied WAt 3y Between
atdutakeg %‘Qb@@thﬁﬁo AR Q. %diﬁ'SOq’\gSﬁ)aé&&JtCB(ﬁﬁigdcﬂ* Horé Preferably,

particular Al zheiner's di sease.” The invention al so
almud\b mgdozabest R6dmef of amantagonist oe antbedy atthe ingantion.

S, PR B SRR R ey sion

cdlld Behfadé eprtelcouit#inlabdus 286 ehidifsterdeRingerpssiution] aid about
15 Al zhei ner's di sease, which conprises adm nisteri

1 toaboutBhandpreferakly ® mgﬁera@@ut 4a neg péaﬂmglrsﬁﬂsaﬁtanﬁgody of

HaTololY
oo RAERS O ool bRl R e et
cdﬁp@sitlmnmenknbMyommllme apparenbioathobe agmedtm the art and are
thereaof in the glreparatl on of _a nedjca

desqripsAin mpresiaial b de@RiPae: Beminaios:s n%ﬁ%%@?%lca' Science,
1%&H{lﬁ | paek P’u%ﬁ@ﬁﬁé%dgﬂeﬁpg@%oﬁaibéﬁ Adylvatiia! £61 ﬁ\@rpreparanon

or at risk ping, a str eando
ofnatnamén:cwsdaaiadn*nmstealsle/mtlbody!éormwlatlcpm of thel iavention see Lasmar

aserloarvits By b Tagunton b Byharage licd el Hiaha

saeltgdwt@aby dﬁ&ﬁ@&@/ﬂwsgsw Aprit 20805, iViBhgr W * Instablllty,
hei mer | Sease In a human conpri si ng t he st ep

stabmpammnaed mrnadmum of liquid grotein ahanﬁ@aceqvé@alxallnlt y- Pharm 185

(15RRF 15 Seosbl i g9 EraliReke Bk R B3 BLGT s e T

Mbﬁan@'MEE CNemﬂY&ﬂ@W lendrrﬁpl‘é%%f(s 0632), vdeds MUGTE}aﬂﬂéﬁt -Drug
i ncl udes, but is not I|mted to traunmatic

infefpeligns iagPargnterat Goimpglatigns™s d Haso St (%OQ?é r?@ﬁ@r%?soo

h
il KBRS Sl SOBIPHIoF R PO cric
state” phPhiacml $¢i QQI (2oesrecbe7d, Izatste Kk'cﬁhmal Sv eBxcipienttgstalinity

ark i PI P g U 8EDUR LA S RGO aemas v iBgsnd EheRMan

PRAFMadIPSEA Y02 A883-1039, Johnson, R, “Mannitol-sucrose mixtures-

versatile formulations for protein lyophilization”, J. Pharm. Sci, 91 (2002) 914-

922. Ha,E Wang W, Wang Y.j. “Peroxide formation in polysorbate 80 and protein

stability”, J. Pharm Sci, 91, 2252-2264,(2002) the entire contents of which are

incorporated herein by reference and to which the reader is specifically referred.
It is preferred that the therapeutic agent of the invention, when in a

pharmaceutical preparation, be present in unit dose forms. The appropriate
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This nmethod may be performed in-vitro or in-vivo,
preferably the nethod is 35 perforned in-vivo. In a

WO enoreexd2aspect therefore there i s provi ded t hRCTUBR2006/006535
the anti-NOGO antibodies of the invention, in
i ntravenously adm nistrable form in the -30 WO

2007/ 003421 PCT/ EP2006/ 006535 manu ture of -
theeanesdicaliy effestiverdose ean herqet%rmg@sﬂ 6?(%3\ fy thase &W' in the

# S?Beéﬁe%tﬁél };ﬁ@t 3t|%k@'d?\d' SthiF Heuraﬂpc?gl@él s S5 dshy Numan one

ronto-tenp enmentlas (tauop peri pher al
ddmmfamitdﬂyoo Fhag pensd lkgsbaﬂys&alglat of—mmnantaggommtsorcarrtlbadg of this

| i d
npatoibaioud bl aracsharen ool RiEtarapyASp B L.
(|ﬁtF§ﬁ§§&II§ro§)he$@cH 80% %ﬁﬁ%e@e%&@oge‘?épéét%@tét%propnate time
(particularly’ischem c stroke), br
intenyals \selenpédh ak awmlpmatpthm physiaian- t/&rﬂmwseddemekamples

thiiese e nveiihts feReen Fol B achAnR e £PSRiTS Bedet ano
fuhBtchWéItréééUéW it RitTR6dS tHERReMehaibobi&®dr thatihwsttion were

net hod” conpri ses the intravenous adm ni stration
admlrwstetedelntarpeanmwyl y effective amount of an anti-NOGO
énd

The 1% Safeodii dePYaRed Rlreid BahbedybHANSH it

reBbASHtLtaMinaxX StitsIe @atridrpridr toegeoTh |$Ntddhlni’qddllea§ Béén adhown to
nervous system of a human subject (e.qg.

bevafestiveswith gopwRRianal imawmogichulins qid(at- §nown lyor%hlhzatlon and
regﬁbe ﬁ@r?i‘éé%@fé‘&o?éﬁbgrérﬂgbxﬁaoher apeuti cal | y

c I'Ve anou an ant’ anti body (e.g. an
ant i AMNBigdiesn bf thedinveotign nmymjs@BEasz ineonftmination (i.e.
her ei n 20 I'n aerther as t he

i t
STIBRERUHY SIS POSFRAFIEHEWE S BrUBHODRI ACigBsYeh as
GO 1 NP o Sleaa A OB B! Betor (BONF),

ere| I'n the manufacture o
antiinflarematosy pgenisi sucht aabd)rélcastermdsreand/f)otPA h€ombinations of a

t t ,of k t | aply isgh t
NDIE3 ARFRpey o e ERiaE AL -0 map P8 ese et P MCAO
m@&éﬁﬂét'f@ﬁh (R BEOBRAMPRE)bel ORY | pher al neuropat hy,
Par ki nson's 25 di sease, Huntington's disease, nultiple

scI erlognothersaspechdheiivventionprevigiessr pharmmacssdical somposition

oS B3H0 064 Ao R FEREEL ot oL B1GRLIHE ragmen

thereuf emeies pharm@wmm‘allybcb@ﬁtab@&dmbr fetrszimedy 6F prophylaxis of
a human patient afflicted with (or susceptible to)

stegkeod piher nedplagicl diseasds-c 30 stroke), brain
| Nj Uy, Yﬁﬁé@f\br Sgﬁéict'bﬂ'léleenﬁcSrPEF ieps'@%hatmgsgﬁ’ﬁﬂdl as

(tauopa eral neur I nson’s
ccnlnpws@n colnprisings the' antll-lNQGQEanﬁIMdy <pﬂtbe pesemtdaventamdor a
Izh r's diseas ich

“%?qr tgrlélgrj'rll\q%t &0 ags aphamm icq ?%c%&gglgdcarrier for
hibitindY 85%33 éralibh r%ﬁ{dtﬁﬁ glih&sdnal fe in thuman
mai'ri? a@ ﬁé% gn al IboW‘% he prgsent [ nvenw
patient: suﬁemngasmattnshfoftdeyelqmta strokeher ethies npumuogleal dlsease
t he HsE, of an ?nrgti- . .

e invention further provides a method of treatment or prophylaxis of
stroke (particularly ischemic stroke) and other neurological diseases/disorders, in
particular Alzheimer's disease, in a human which comprises administering to said
human in need thereof an effective amount of an anti-NOGO antibody or a
functional fragment thereof. Antibodies of the invention may be used in methods
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NOGO anti body of the present invention in the

manuf acture of an intravenously adm nistrable
wWebaresseut i cal conposition for regenerating aRGHEP2006/006535

processes in -31 WO 2007/003421 PCT/ EP2006/ 006535 5

neurons of the central nervous systemin a hurran

fpatlent afflicted with (or susceptlbletoé %
o (t@atme@utcaslpw PiSRMEHEPOIFRIEIGN aRFQr PNSA frélz S[nefay disease
¢ t I

m%‘?fdﬂl er X )rée ué;r{) Qg\%rﬂafl\‘?é'gg tﬁéatﬁin Séﬂg}f%ggscg%@&% i £AUman
pé’dwmttl ngton's di sease, multiple sclerosis and in

part clar Al zhej mer' s. di sease. 10

Phe Fathehng fetaniion brovidgsdhe use of arantb NG atiobdy, or a
fuREGordl fr. "thlerdiof/ |Hrth@§)P§ﬁ/ér9H6ﬁbf hITREQILEATIME fortréatment or

subj ect follow ng e. I'schem c event or injury or
prophylexisaif stiokei aru o&r;enpeurrﬂoglgalrﬂjseama/dlserdﬁrem patticular

Al%mans, gaé be eval uated by instrunents designed to
SRS UPERARAt al neurol ogical functions such as
Dt OThé INVRREbA alsEepRvideda Atih6@ of Hhitsiting ReufdsiydnieYAtion
functions 15 such as nenory, |anguage and the ability

andjor pranagting fusctionalyecayeryfinadiuroaalpatieapswffarings os at sk of

oo 86k ey Sooibal iskASe Rincltgh it RRRIcdtar

AlzHBipherdydis8asd) aviER Sohtstisek tai nhiR Bt ringe it §aud$wmharam fhésesd
NI'H Stroke Scal e (NI HSS) , recovery of cognitive

theraef angffaddive t?énowmafs‘lﬁne@n HNQGRantbesy di@ bgicianal fragment
h%:?e?{fs such as Boston Nami ng Test, Trail 20 maki ng
and California Verbal Learni ng Test, and
act i Iwetddmaomﬂ\edai/érytldm piovidestthye Use ofwsanmmﬁﬂ‘lantibody ora
nstr nts such as.the ADCS/ ADL (Al zhejner's Di seas
fut’ﬁ'f?ﬂ Er’éggm.ﬂa«%r/eﬁz in (hetﬁ"’égafﬁt'oﬁaqﬁilz d\ﬁarﬁ@?" ’&‘%?"9

nétd?'gggﬁ% R J% |or9‘%b)'q<r:1dr8ﬁmo‘?iﬁg @ﬂhéﬂbnaﬂé’d E)lfﬁ?ﬁla ﬁunﬁiﬂ patient

e scal es in
afflictext willot droat reakobfedqmedmsng,ra efrokeiandicter raeuroldmb
antl di e NUQFE{]FHJ Hurmani,s d VH and VL constructs
e

d'ﬁ%? ¥Pre e"BGW IS5556f over | appi ng

ol i Wﬁv@ﬁhbﬁﬁﬁ‘th&%r@dh@g d fﬁ%ﬁﬁdocbf tPatiid §8pidphylaxis of stroke
cloning into R d and Rin manmmal i an ex'oressn on vectors

orazihmmeur@@wpai @masg/cyagndessqmm@ﬂa% ZHeitder's disgage, in a

nFREn SRS e e e of PRrclREal s TN HECh bPatheheiitaty

effedtive Iamt'mrﬁ of @hcarm-ﬂacoot@itibba% Preferdiyane wntifNIOE@ dntibody
const ant d)%l on. Hnd Ill and BsiW restriction sites

'S\ﬁgﬂé”'steﬁﬁfi [RMENOUSY: r ane t he VL domai n cont ai ni ng the
cont %t noi'ogd'if% se§ h85Rerd g3 us QWeP&néB&gechfhdes, but is

a pa cons
nthNﬂ@eBHo]trdﬂlmamatans equwnsptnawmhjmfmﬁ@mﬂ%ral dementias

(ta(uopgthles) perip ﬁéral _n?é%rcmvgtﬁgogar%%%dé%s dﬁggésEeP L(J)r?t{n%?gr? g %lsease,
multiple sclerosis and in particular Alzheimer's disease.

The invention also provides a method of promoting axonal sprouting
comprising the step of contacting a human axon with an anti-NOGO antibody.
This method may be performed in-vitro or in-vivo, preferably the method is
performed in-vivo.

In a further aspect therefore there is provided the use of the anti-NOGO

antibodies of the invention, in intravenously administrable form, in the
-30 -
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5 1n parallel a chinmeric version of 11C7 was gener at ed
(see W04/ 052932). The vari abl e heavy domai n sequence

W@ a@rioesgell f r om W04/ 052932 Seq I D 43) and varPEHER2006/006535
I i ght domai n sequence (derived from WO04/052932 Seq ID
44) were prepared de novo by build up of overlapping
ol i gonucl eotides. Hind Ill and Spel A restriction si

magkactyre quredicagentdaetherfeeamen oh sHoke (PaTtisHiaRy ischemic
sthdkes, ﬁaﬂlﬁ‘ﬁ’ﬁ?ﬁs@?ﬂb WJ hm-téﬁgyglm&%&%pathles)

region estrlctl sites
periphevaluvagopathfyy Rmakmd;mw ¥distasej Huhtingtohtsndisgaseytrouliple
a constant region.

t th h Ex |
SORTOR A dyPATEHIEE AP BT SABARReITS AR Paten
pl asig éjﬁJrﬁﬁF%‘%?gSt %@?efﬁ?é‘%ré‘@?}d\ﬂféd Q'Fﬁét%d of treatlng stroke
respectiv were transient

y co-transfected into
(p@H@uimly lSCbﬂldllaém"’ﬂS)S baiminjgryabpinat edrd iojury) faonfe-teowiasal
rod a d Alternativel | asmi ds
derBeBfigltaosHibiedd: Reridharel S Raing s PRIEREES Pkt on
H@ﬁ‘ﬁhg?loﬁ'fs%%@aé%ohiﬂhﬂ@éﬁclé?@&%'aﬂd |ﬂgaarﬂéuléﬁNz$1e|mers disease in a
expressing the ap&od}orl ate antib wer e sel ected
€

hursan gatientiwhigbsn casapriges the lnhagws administeatiamef a

BRI AR MR Aot e ARFNOBET aniBiuCct BRIFen.

and |pug furthest d%)becﬂf)ff thei grgseéntrinvaitiogy mei’eyusaprolvrdadea method of
sephar ose. Humani sed anti - NOGO ant i body

N ol S SN WD e isETamOUS Sy St of a
iR BV B o Sl R
mtroacenquI)h adBhisteding) WthempeutitalyTeffedtve amoubtofeah antitNOGO
atoayileranan- BOGHE Antibolly Comipabaegs st frffedin

in Iﬁ%ﬁu’fﬂ%ﬁ%@ﬁn@cf gf tﬁn ?Gééﬁt iREhtithdré k%t br%ﬂﬁé@lﬂ% use of an

fromt wer e added to wel In
antispNOGatantiodyi(e . laat anti- OG@(fmtlbed'p@pmmrsmg ther CDRs set forth

h d.th t t ST t
neTRiiad s FA i o a7 i BRae iimdleiablE sk iment for the
trétm&H OF sfr@ke ?Méﬁlarlghﬁ:wlb%ﬂ‘é‘ké bb@ﬁhﬂ}ijry,téﬂlﬁ@l cord injury,

times with en incubated with 100Dl
frentpdempesal céamgmtn%& daugmthies), Hﬁfrphﬁéfﬂlln%@paf@YwPﬁ[hl@fé)n s

885 B 15 W A iR s 8 5408, Aol

digegsalinesl hufiamgpatient33 WO 2007/ 003421 PCT/ EP2006/ 006535
5 pl ate reader. Bacl&ground values read fromwells with

no dnta Beteraspect effberavantion theg issroyided;a methed ok
RS REEBSAL EhAISRL ol B Bt i
hwhanmlaaenf afflistéd Mthc(upsusmemlblmm)m@er(partiwlany i6SHEPic
St BB A e, oS A EPBAES Gappatics)
pdrifhef &t fddrépathy, Parkinson's disease, Huntington's disease, multiple
sclerosis and in particular Alzheimer's disease which method comprises the step
of administering (e.g. intravenously) a therapeutically effective amount of an anti-
NOGO antibody of the present invention.

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

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

administrable pharmaceutical composition for regenerating axon processes in
-31 -
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in an ELI SA assay. The Y-axis shows the neasured

optical density (OD) at 490nm a quantitative neasure
wW@Rooanei4body captured in the wells. The X-axi SPCHRP2486/006535

the concentration of antibody used (ntg/m) per well

at each data point. The anti body material used in

gures 1, 3, 4 and 5 was generated from 1
n%{trané of theheriFal NaNKES %ﬁt?%'d& a hyman najient e?fmté'? iWith (o8

s%&%ﬁﬁu@l@é??%ﬁ@ﬁéﬁr&q%@ﬁ\%ﬂg ithelic SkbRAY, (bl%lﬁqﬁfu‘ﬁ( As)g Opéi ord

erra sed was ur|

injusg, efrcmtanpmpo?al cﬁnnemtﬂse(damxypahebﬁrpetrlp@emil r}europathy

S s b ek S o 381583  poriuir

&H@fﬂﬁéﬁg Gdeady ELISA and optical density. 20 In
anot her experinent, antibody material (in the form of

CHO As used inerein eth&shepmr ‘funciionl reeovenn eem@ﬁb fimootor and/or

8 bra si ent transfection é nft_él cat p\ h
sqbory ARORs BebafRg-ilinerd Ele A it ol hwRas 8 & ischemic
e\}éh?bi%+h§1<§tdsrﬁsefﬁﬁé&&é%9mdMSCPurﬁ@rdrﬁal ?é‘ddv'éwilh humans

Its fromthis experinent are consi stent
may tie eviaheatadtty ipsesmentaidesigred i measuse glenpentakneurological

fuﬁﬁﬁ??\rlﬁs %LE&‘:%% Hf%éll‘ %ti iﬂhcgﬁe@%ﬁt g?\%%c?rginecﬁﬁmmgbbm{ \b@ﬂmctlons

sutbSEs MRInEYY, Rmglate drel tﬁél@bﬂim&ﬁfdllbvxsdmlﬁédtﬁ)dseaﬁdtf@@btlonal

that the conclusions are contradi cted anot her

capgsitiasrisioh as basis astivifias ohdaiwlivpg gr lr(%@én@fghaetmvss

| R?%S{/e‘?? g?égé‘?ﬁ%ﬁf?ﬂﬁ%@é calr? ﬁc'.:tldn ¢ Cﬂ'?; {ﬁ&@%ﬁ"ﬁgstmments

suhoagstheoiHh Strioke Snallei(NWSS) tre@ovarylef cognitive $erttion can be

mé%%é%@fﬂ?'%ﬁ%ﬂﬂ%%ﬂ%‘@%ﬁ%sﬁ ghmgﬁ @rg@'zéﬁ E@tm'v‘ﬁg Hest, Trail-
SRR 1S i CAYoiia feroRl LSl Tuseand apates B daly ning
m#y:b@émyaawmdlvwdu hrwtreumems sachylas the MICS/ARL (Alzhesners Bisease

was t, W wi.t h TBS 35 .cont ai ni n20 .
clea Bttt Astlitiescubely LUs6gh StaelBrEnste b s st Paily
Ll(nhb%l@tﬁlﬁ%%is éﬁd séalBs khbwnORMhé gfper ature. The

pl ates were washed twice wth TBST. Tissue culture

supernatants containing anti body were titrated across

-34 WD 2007/ 003421 PCT/ EP2006/ 006535 5 the plate in
ExXarhplel1 dConsiroctict ans expﬁe@siainomﬂhmnérﬂieed anti-NOG M antibodies

at roomten'p aturef The Elates wer e washed

t hr J4UfinE@sd ‘ﬂ’ﬁaﬁfﬁg‘i’ G&QPEH FleaverrRIeRale %“OVO by

o 5 BT IR St 30 (SATERE 188 oy loning i

Rldlmquht msmmakan exmteas@zm thors@snweléapa mean sﬁgnal Bequence.
Th | a shed th th, T

HiRg 11 206 ShE R iGHio S i retinlrBBuend TS M he Ve itiain

Cd‘ﬁ'?éﬁﬁ@the@)\MWAW H @Ph@l"@éﬁdéﬁc@%?bl@ﬁﬁgﬂht@ﬂd @%t@ﬁ'llng the

after which tlrretheEISAwasstoE?
hupaoy ! mutatetheonyantiegion. 46od Ul aad Bl r9$tapb0taﬁtﬂes were

mt?gaugeod% frame the V_ domain containing the CAMPATH-1H signal sequence
for cloning into RIn containing the human kappa constant region.

CAMPATH-1H signal sequence: MGWSCIILFLVATATGVHS (SEQ.I.D.NO:82)
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concentration determ ned by reference to a standard

curve. 15 Exanple 5. Antibody conpetition ELISA
W@e@roedkl GST- hunan NOGO- A56 (SEQ I D 76) at  PCT/EP2006/006535

0.1-1.0pg/m in PBS was coated onto Nunc | nmrunosorp

pl ates (100pl per well) at 4C overnight or at 37C for

1 hour. Wells were rinsed three tines wth

Iniparalieltaehimerie versissofit Cbras gengeated fee nggfofﬁgte?g@ The
VBB BRL Hiri S (P VOB 410 49) and

variatie I@htrddmalartgedm?eléé@ved/\&ena\dkmn/??f%:t Seal ID 44) were
trat t
PrBBRraE b Rewp i ictR Phovs TG uaomiieotiled. Pl . and spe
reSt rR:'ﬁSH dsgegwrew@dw&% fr&metHE %e&orﬁaraﬁoaerod‘rﬁ#in@@md
a tina in

concentrati on of O- o
cdﬁtammgothﬂefm:maff lyd rbUtaxtekd bahs$tant rmrl dinddbiand BmWheestrlctlon

o5 0808 b Bl e, 505 B B P B 55t e

thﬁéH bA'@Rstdn®sgivht h PBS then | ncubat ed with 100pl
bgl t polyclonal anti- nouse inmmunogl obulins

perOX| dase conjugate (diluted 1:2000 in block buffer,
EXaapiey 20 ARtibody 8K9=E8IonfiATCAONMs at room t enper at ure.

The wells were washed three tines with PBS and t hen

| NCURRY S5 Wir ?Ia%?rﬂ@é eﬁt?&jin?rtﬁélh@aw afd @hb@hémbeespecuvew
(Sigma #P9187) or TMB subsirate (Sigma #T8665)

werd frangientlycatransfenied into THAOwsllls @ndrexqressad ara%mall scale or

B PP Rbred o Bt el el RRSERM Pleblyasge co-

tramsisste@dntesCHO éellstbypeRctrepdedtionl and hetéblé &pblyclonal population
exper| ment (Figure 7A), plates were coat ed Wi, t h

ofesls iaxpEeSSing thacarprepgats antibasdy were selegigdgising aguiclegside-
g A3 Bt SR 0BT Lor Al FRpsshihalht vas

amedsenbthencas&'d)ihwtecombmam dnitibody Was relcoweradcarid parified by

I sot ontrol -35 WO
a@@@%@ﬂ@?@ﬁ&w@zﬁ Fps@ni meri c anti body and
a blank control. In the second experinment (Figure 7B),

plates were coated with GST- hurran NOGO- A56 at 0. 5pg/ m
3 QU N

, the

me i esmmbﬁdvowmmsmwsmpbﬂ Tpgmﬂrin RBS was woated onto
HcLc, 11 C7, an isotype control and purified HL6L18

Nune inswnosem plates (W00 per wellkal % ovEnis qbisyprerfinsed
ot &th A %gg?%%ggé@} ?ﬁésﬁtﬁmﬁca BSH&RN\Gfh 995 BY A% TBST to

am no aC| ds

bl6 bKR6h¥pasticESHRE Sfias REFYhRDRERMAEARUNS FPBEBASKh IRREES were
diliteckin TR STt EHRSARP- R BRR e dltione: Praqe AT dRifAp

@ﬁb% s were added to wells in du Mx&llcate and incubated at room temperature
I KETKLSAEPAPDFSDYSEMAKVEQPVPDHSEL VEDSSPDSEPVDLFS

for 1hour. Wells were washed three times W|th TBST then incubated with anti-

human kappa peroxidase conjugate (1:2000) for 1hour. The wells were washed
three times with TBST and then incubated with 100ul OPD peroxidase substrate
(Sigma) per well for 10 minutes. The colour reaction was stopped by the addition
of 25ul concentrated H,SO4. Optical density at 490nm was measured using a
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DDSI PDVPQKQDETVM_VKESLTETSFESM EYENKE - SEQ | . D. NO 76)

of human NOGO- A was cloned into the BanH - Xhol sites
wWo@Rp@E26P1 to generate a GST-tagged fusi on PCDERI0N6/006535

desi gnated NOGO- AS6. Pl asmid was expressed in BL21

cells in 2XTY mediumw th 100pg/ m anpicillin

follow ng induction with 20 IPTGto 0Q.5nM at. 37C for
plateoigagier. &acpkqas@mmcévglumrr@aqi Jrosy wells ¥éih R antibodnwerde
S‘{bx%g?émpmt ein purified using d utathi one-sepharose

Stiam Pharmaci a) foll ow ng manufacturers

I nstFigatdsonS. illistrateithd doseidspendent bilndtrfgjofLMmgnlsed antibodies
. reduced gl utathione a d exte S|ve a]a’g ﬁd agai nst
mmsswpajmwmmcmm%a &hign A10

e
hdmanﬂg@exbnétant ré@@ﬁ)s)\yumbmlnmmNOGﬁ)i-/bﬁﬁj(m Example 6ddomdetails)

I N R e o

498> é\qﬁgﬁﬁahvgﬁﬁbwgﬁilboﬁg aé}ﬂ?éd’ FEfheUfeIng Theex- aXIS

Bi acor €3000 bi osensor chip was prepared
srmwsf thiel ecomcenivation of aBgbodyoased (mzrg/rmuioraﬁr wett@at ss6h deds point.

usi "%'ﬁﬁ{e%?iyo gr\vﬁﬁi‘éreg 'gﬂ%q% Ql'g’s%igﬁﬁﬁ]dg o&f%}edgﬁegdfrom

srhaM8Eh kitRmsiant thaist tionShElufidn I%@%Qélsslhftﬁé(‘s@pbﬁﬁatant are
activated by passing a -36 WO 2007/003421

quratifiegydel SFs63mmplesh) Geor figurer2,gbamnaterial used was purified

’ﬁﬁ@é&ﬁ%ﬁﬁ?ﬁﬁﬁ’.’gB@bgﬁg%@&%qﬁﬁé%%@w%EK%&%GSS'O” system

ordarfeseane etanizn tihefectiopsiiinthese pakds, dgGvieselp assrecquantified
over the chip and immobilised. After inmobilisation

by\gk! b apr@pticaldensityt | activated esters were bl ocked
b
o B ettt ushipreiom B endeol cuure

s&ﬂ%@nﬁﬁn YMadvgeretated froim §m¢ll stalenthardaent, trandfe &Hons, (irmtriplicate)

fop 4 feliawists NP aP Bl anibodiy: FUBLIRS High] b P8t'T6 H1eL18 and
thﬁ%ﬁﬁﬁgé ahtiBssy H'eU{‘ THé‘$eé’tﬁf53rdrﬁftﬁl%%%ﬁn?éiﬁ'a‘?§"coﬁS|stent with

sensor” surface (one that had been activated
therthta presdoted isFigeises nkﬁawnhahez exceptian ofld1 ﬁb@udnmh parformed

o8 e e o B a Fiadred AR Fidbre 22 BTy B qtigrgition cannor

beV 8xSaMed4at $hold m&eanﬁéwme%o%midm arRnéoredicted ®y another
the invention essentially followed the sane protocol

experimand wilesuprinatant messliak ee Fiawes1/A) and g gxperment using

p%ﬁ@ﬁﬂ%@ﬁ.&e *ﬁéﬂ@ thgfr? fff? L‘n}otﬁ%‘?@%%ﬁn‘?g RiddTBaHat H17L16

shows comparable binding to the other optimised variants.

Example 4, Antibody quantification protocol

Nunc Immunosorp plates were coated with capture antibody H19 (goat
anti-human IgG chain, Sigma #13382) at 2ug/ml in Bicarbonate buffer (Sigma
#C3041) and incubated overnight at 4°C. The plates were washed twice with TBS
containing 0.05% Tween20 (TBST) and blocked with 200ul TBST containing 2%
BSA (block buffer) for 1hr at room temperature. The plates were washed twice

with TBST. Tissue culture supernatants containing antibody were titrated across
-34-
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HcLc 2.70e6 (2.7e5) 3.78e-3 (7.0e-4) 1.41 (0.3) H6L13
1.82e6 (3.5e5) 1.37e-2 (2.0e-3) 7.68 (1.2) HL6L16

Wa2®70@3401U. 5e5) 5.54e-3 (1.4e-3) 1.26 (0.2) HIGL/EB2006/006535

4.18e6 (4.1e5) 5.52e-3 (9.0e-4) 1.33 (0.2) 1-117L16
3.38e6 (1. 3e5) 6 1ce 3 (1.3e-3) 1. 82 (o 4) H18L16

3.64e6 (3. 5e5 e-3 (9. 0e- 4%% @5 i% dgéll
the phategn xfokégylutpmate@szntezbl%k yitgrea atedRAeOM -
tefiiRirGle Bl Tné BBs e el B mﬁ“e?é”m@?a" iy
cartjogated ramtibbdy 28 (goat antthamakn klapm chainpBjgroé #AMd 64) was
t t 20
ipERS RN oES Band ) s 10 parRielld nE piatesisie npubated
at(srﬁggﬁf_aeryp?é{atd r8 ?P‘Fﬁ‘td Q"Ne(pléfé'ésv)/eﬂé%ﬁsr(e?a thtee %?rﬁas( \%rtﬁ 9BST and

9e-4) 0.995 HcL11l 3. 78e6 1.
deelapedbith 100l af EastOPD uitrate §ignta #E’QS&?B)Ccﬂomwas

0.3 HcL13 4. 9. 38e 5e6 33e-2.
allpwisd davelon fiy 5 TS Saar dhich ti 16 ELANS aeepéd wih
25 5 H, SOJ0FhS cbebsicd SRR RedTealfPiltolaripinols

0.3 fiC 44e6 8.25e-5 0.057 5 Results - Table

caResotraton ld@wrrran@d by safesencenty @ staqstard gente. Ant i body ka
(1/Ms5) kd (12/s) KD (nM H6L13 1.77e6 1.3e-2 7.3
H1161-16 5.47e6 5.69e-3 1.0 HI141-16 2.05e6 7.39e-3

E)’e?auﬁglﬁ?hﬂ&@ﬁ%@t&ioﬁ%t@%@tod&1- 11 1.33e6
. 84e- 1. Lc 2. e6 4.12e-3 1.6

GST-human NOGO-A56 (SEQ ID: 76) at 0.1-1.0ug/ml in PBS was coated
onto Nunc Immunosorp plates (100ul per well) at 4°C overnight or at 37°C for 1
hour. Wells were rinsed three times with PBS then incubated with 1% BSA in
PBS (block buffer) to block non-specific binding sites at room temperature for 2
hours. In parallel, a 50:50 mix of antibodies was made. Murine antibody 2A10
was added to a final concentration of either 0.5 or 1.0 mcg/ml in block buffer.
Chimeric antibodies (mouse variable regions cloned onto a human IgG1 Fc
mutated constant region) were added to a final concentration of 0-25mcg/ml in
block buffer. The block buffer was removed from the plates and 100ul of the
50:50 mix of antibodies was added for 1 hour at room temperature. Wells were
washed three times with PBS then incubated with 100ul of rabbit polyclonal anti-
mouse immunoglobulins peroxidase conjugate (diluted 1:2000 in block buffer,
DakoCytomation #P0260) for 1 hour at room temperature. The wells were
washed three times with PBS and then incubated with 100ul OPD peroxidase
substrate (Sigma #P9187) or TMB substrate (Sigma #T8665) per well for 10-30
minutes. The colour reaction was stopped by the addition of 25ul concentrated
H>SO4. Optical density at 490nm (OPD) or 450nm (TMB) was measured using a
plate reader.

In the first experiment (Figure 7A), plates were coated with GST-human
NOGO-A56 at 0.5ug/ml in PBS overnight at 4°C and the plates were developed
with TMB substrate. In this experiment, the murine antibody 2A10 was assessed
in combination with HcLc (the chimeric form of 2A10), 11C7, an isotype control
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10 -38 WO 2007/ 003421 PCT/ EP2006/ 006535 5 Exanple 8,

Bi aCore Anal ysis of humani sed Anti NOGO Monocl onal
wo\pao7oadees using off-rate ranking The hNOGO R¢iI/PP248& 006535

prepared as for kinetic analysis. Cell supernatants

where taken directly fromtransient transfecti ons of

CHO K1 cells. These were Eassed dire over

e
chimgsis antibed w eadablankcontiol 1a the sac % iment %&Weﬁﬁ)
pIéfe%%é%Céﬂegw I é%ﬁeﬁﬁ}%ﬁ%omﬁ 4B éf pg/ﬂﬂ‘i‘ﬁ'F‘BS at 37°C for
Feferencin nove any artefacts due he t1ssue
1 hout am@thﬁadia&es Neke demeloped @vmre@é’ﬂ)amtmmgalnrmts experiment,

thg AU RGO 2 B0 AL REFC RS8R EPMBIRATRRIVA Het 1167, an
,Sgﬁfxgbg%ievafiné\{b@wg ﬁer‘L»llglé}meg’gV\aS carried out using

|net|c anal ysi s software version
4 1. 15 Results -Table 11 Results shown are from a

val UR%DN)@% aéﬁcé eﬁcomﬁg%nsuﬁéacﬁisa@mvelsdew at | on) of
two or three separate experinents 20 Anti bod

(MmErsuvm@Lcmf@maAiﬁP%DINM&AEgNﬁﬁge%ée\%ASVIQPSSSPL

cASSIAN DN LAl BsEAR SO HERE A o eneY

SIS?@&I@(@I%:QAEPA%DFBDYSEWIAIQVE@?V@DB%E&/EDSMEPVDLFS

x3) 4.03e-2 (1.8e-2 Hclc (x2) 3.76e-3 (7.1
DBSIOVRORQDE T UYKE STATISF SSMEYENIES: BE@,1E)-NO-76) o
hLﬁHélﬁ T\gggbééﬁgaél LondiihtolReBanfi-Xholsted ot BGEX2ER130 generate
a GST-tagged fusion protein designated NOGO-A56. Plasmid was expressed in
BL21 cells in 2XTY medium with 100ug/ml ampicillin following induction with
IPTG to 0.5mM at 37C for 3hours. Cell pellets were lysed by sonication and the
fusion protein purified using Glutathione-sepharose (Amersham Pharmacia)
following manufacturers instructions. Purified protein was eluted using reduced
glutathione and extensively dialysed against PBS, quantitated using BSA
standards and a BioRad coomassie based protein assay and then stored in

aliquots at -80C.

Example 7, BiaCore Analysis of humanised Anti NOGO Monoclonal Antibodies

The binding kinetics of the purified anti-NOGO monoclonal antibodies
(mAb) to recombinantly expressed human NOGO-A (GST-human NOGO-A56)
was analysed using the Biacore3000 biosensor. The hNOGO-A chip was

prepared as follows:

Method

hNOGO (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
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H6L17 1.58e-2 H6L18 1.06e-2 H6L14 4.57e-2 H6L15
2.11e-2 H6L16 1.14e-2 -39 WD 2007/003421

weam/ X006/ 006535 5 Exanpl e 9, FACS Anal ysi sPGE/EP2006/006535
humani sed Anti NOGO Monocl onal Anti bodi es | MR32 human
neur obl astoma cells were re-suspended i n FACS st ai ni ng

i b s SIS SRl e
. d . af 6 | . .

S ATRAIRGb) AL bAgR DR THE NG PSSt buter

pHi&I0asraite 1 B ayasP&esd Sverttp ohirs and irethabilised. Adteh imerlobilisation

Wi hompiai a0 3 B Al pestpes AT HOCKES Y Gtonpf 1M

ethAhSiaftiAt PyBEINHRS, pHePE! owi ng washing, the cells

were re-suspended in 50pl of a solution of the
pur i ThedntuNOGKIDBAbsawerehditited dowrain HE Stk & 10miM h&PES, pH

7. Gonc0mM Bl 85 O PRE B e tabt BrprPding studies
wefPdarfibd dut 4t faritRy 8t dfinddeathtibbdy ddmehfatibRd) oxIRfUMS Were
GAS002S-100) was added and the plate incubated on ice

referencedhagainstalbilankas sengesisafacai(ere thathadbeempativajed and

o8t s g85 e BRHEE pLERFL BB, ALEED. Ahaltsis of binding
wa® ahrriededut) BifgtraBI ARBMdationakineticlahalysiersoffwaké e rsion 4.1.
1/100. Cells 1ncubated for 1 hour on ice. The cells

Bigepre pralysis &f ofhel aniibesiesofithadrveniiongsseptialy fallaweg the
f : ded in 100pl th
st pEStoB R fes gt BRREDCT L Meodi m B vias added to

fix the cells for the experinments shown in Figures 6

ano, 13 00pl of BD Cell FI X was added to fix the cells
M;—MR t a riments shown in Figure 14. The degree of
MEBAIP/- Bariid SRV RN EH I SEharte X @BRients usi ng a

%ect(on %c I nson FACgcan&?I ovel cytor)r(gter. T%e I sotype

Antitiactye k28l /st r ol s wekd (d&9d as ref eKéh@eM) Resul ts
are shown in Figure 6 Ato F. The totality of the data

H&hown 2 Fossalzes)t hat 3 tdeskielge-gnti hopy(d 9f 2A10)

gives a strong signal in this FACS assay, which

HeRES oo E8aPR IS Bhels "0 Mo 2B Lo W L8RS o i s

chinera can_retain this rogert‘ﬁy. The H20L16 anti body
Ht&HE steAreq (b&eper f or Peoder3€t-4end)t hi 4-265€h9) whi | st
the 2A10 chinmeric antibody, and other humani sed
H18i 18 onk 186€1(4.dk5) consissiZns|(9.0e-4 her 188 (2form 11
C7 in this assay or are conparable thereto. 35 -40

H17L16 3.38e6 (1.3e5) 6.10e-3 (1.3e-3)  1.82 (0.4)
H18L16 3.64e6 (3.5€5) 5.86e-3 (9.0e-4)  1.62(0.3)

H1L11 1.73e6 (1.7e5) 3.14 e-2 (4.2e-3) 18.6(3.7)

Results — Table 9

Results shown are from a single experiment with the exception of HcL.c and H6Lc

where the values shown are the mean (+/- standard deviation) of two separate

experiments
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WO 2007/ 003421 PCT/ EP2006/ 006535 5 Exanpl e 10,

Addi ti onal humani sed anti - NOGO nonocl onal anti bodi es
WE-00700d4py t he techni ques described i n Exanpl eBCT/ER2906/006535

2, a nunber of additional nonoclonal antibodies were

produced. The binding activity of these antibodies

wer e assayed by Bl Acore, E and FAl 0 10.1
Amibedyr e BaskRI(UMSDhe net H@h@?@gl es degﬁ)&@ﬂ%i n
(nerbesiof 7, data on the additional anti- NOGO
indepéndatites i s shown in tables 13, 14 , 15 and 17 bel ow
ruappri fied anti body material) and table 16
Hélsa@r nat and.52e6€R2i8a5). 154Beu(N.Ge-4) Tdh85 (B.3Resul t s

shown are froma single experinment. In this

H@_xpteri ment , a3t 86val ue obf ghg_ezj for Hlt”g__gg was not

ypi cal of Values obtained in other experiments

typi.cal l i RiLi a rou ables 8
Hé'ﬂ%&l)O)) . yzﬁgﬁgi(éég‘%)ka%%% adg?.’ﬁs)]z,é%?@% HoLc
2.6e6 4.4e-3 1.7 H20L16 4.4e6 7.3e-3 1.7 1-1221-16
Hd.13:6 6. 9e-488647 H23L169.380¢b 6. 4e-3 BI98 H24L16

1.9e6 6.9e-3 3.7 H6L13 2.2e6 1.4e-2 6.4 1-111-11

HEL{€6 3.1 e32538. 3 1-1164336.71. 26 4.0pg3 3.4 25 -41
WO 2007/ 003421 PCT/ EP2006/ 006535 5 Results - Table 14

esults sho re froma sipgle experi . Anti body
Héaé(ll VB) kﬁﬁgﬁl s) KD (nr\g'bﬁgﬂfll 1. 34:;%“%. 82e-2 21.0
HoL13 2.02e6 1.57e-2 7.76  HcLc 2.46e6 3. 5e-3 1.42

HiBlo136 5. 248648547¢-3 1. A 12821 16 5. 836%699. 67e-3 1. 32
H23L16 2.95e6 5.87e-3 1.99

H700L11 1.19e6 2.33e-2 19.45
H5L6 1.5e6 4.7e-2 30.3
11C7 1.44e6 8.25e-5 0.057

Results — Table 10

Results shown are from a single experiment

Antibody ka (1/Ms) kd (1/s) KD (nM)
H6L13 1.77€6 1.3e-2 7.3
H16L16 5.47e6 5.69e-3 1.0
H14L16 2.05e6 7.39¢e-3 3.6
H14L18 2.41e6 8.69e-3 3.6
H1L11 1.33e6 2.84e-2 21.3
HclLc 2.62e6 4.12e-3 1.6
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H24L16 2.3e6 5.72e-3 2.49 Results - Table 15 10
Results shown are froma single experinent. Antibody

Wk200000M8) kd (1/s) KD (nM) HIL11 1.19E6 2. 10FCTERBIEG006535

H6L13 1.91 E6 1.55E-2 8.1 HcLc 2. 32E6 3. 69E-3 1.59
H22L16 5. 69E6 7.59E-3 1.33 HI16L13 4. 76E6 1.21E-2 2.53

H20L13 5. 6E- 2 3. '
E P00 g ARalysisINiyrpa q 44 V& (i, al Aptibodies
u {0 Al e experinment. Data is off-rate ranking

nant material fromsmall-scal e
t r anBhe hNQGarctip etasoprepardibay fafkinetiat analysis ( @el supernatants

wheigAekan diptly from! apsigat TeRTERUoTs BLEHOSK 1 gRlls) fhese were
pagks@%%i%tly ik Serlsdr HipfacE4hdliBedn@pactidn m@égkﬁfg. A mock

.95E-03 " H23L16 6.06E-03 H20L16 7.18E-03 H2
transfegted 3 ellidLpetrgatant7gas tised Hardauble referena@ng KR 4ermave any

96E- 03 OL13 1.2QF-02 H2 13 1. 20E-02 H 19L.13.
afei35E G to edipyS Fulgie fediiAl ihs Wéggergshodd abdinst
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.

Results — Table 11
Results shown are from a single experiment with the exception of H6L13,
H16L16, H16L18, H1L11, HcLc and H18L16 where the values shown are the

mean (+/- standard deviation) of two or three separate experiments

Antibody (number of  kd (1/s)
independent runs)

H14L13 1.38e-2
H15L13 9.65e-3

H16L13 9.07e-3

H17L13 9.31e-3

H18L13 9.07e-3

H6L13 (x3) 1.73e-2 (4.8e-3)
H16L16 (x3) 6.64e-3 (9.2¢-4)
H16L18 (x3) 6.09e-3 (7.4e-4)
H1L11 (x3) 4.03e-2 (1.8e-2)
Hele (x2) 3.76e-3 (7.1e-4)
H15L16 6.04e-3

H14L16 8.9e-3

H18L16 (x2) 6.87¢-3 (7.5e-4)
H14L18 8.35¢-3

H15L18 5.94e-3

H18L18 5.8¢-3

H6L17 1.58e-2

H6L18 1.06e-2

H6L14 4.57e-2

H6L15 2.11e-2

H6L16 1.14e-2
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10 -43 WO 2007/ 003421 PCT/ EP2006/ 006535 5 Table 17
Results are from 12 i ndependent runs. Data shown is

W0 p@7/exel and standard deviation of the 12 r uPGI/EP2006/006535
Anti body Ka kd KD(nM 1-1201-16 5.43e6 (1.77e5)
1.02e-2 1.86(0.16) HcLc 3.92e6(4. 74e5)

7. 54e-3(1,90e-3) 1,90(0.18) 10, Based o
Example Bh648%4 g c'-“ dryrpad/d S ..... unL ibodies

dat qfRa3 58%4}%%8 sl ek %ﬁ??%u%?eﬁﬂ@&"rﬁﬁ/\wé{ammg

In sonme o ese experinents,
bufferdPBS €14i% neabfnacumhedgz(a&) atydensityeolis@tcells per ml. 100pl of

ot S e S S Sy P 4 ot
Weﬁxc&:@bﬁq" Meo@urﬁ N’g@éﬁég Lé@or@?&r‘t’éé %Asﬁﬂﬂgfﬁoﬁvas added

antigen coated at 5ncg/ M Results - Figure )
tonaED well agémhe: phate ihaubated atrpomh taroperatdre fior ddrmoins2Ahe cells

wlpdller s wal Washed ipae ERCS, SemiSe Blifer Kollowine yeshing. the

ce?lWéreSréaéLﬁspbhaeé'lﬁﬁbpl &f #86fuBibhid?the Budifled anti-NOGO
Intracel lul ar FACS Based on t he met hodol ogi es

ardé)@dﬂ&ﬂo@rdan isotyrehplaichied eeniraliantihpdyAts agacantratiors pbdN the

o cBh ekl 200 o RS AR G ik P
Meé&#ulfn Ba(m:dlt%g L rarsiet 43A 80023 4B 0) aiseadddd aRdd théplate
average of duplicate sanpl es. Exanple 11, Reverse

inewhatg I&@é@r&fmw fells were parhedstaicenint IFA Q@c&ﬁammg buffer

oA e AR 5 0D S bhi oy
y’rwemﬁhc gaat F(yabe)zp(s«ngma@ eomamtmmtmr(@%bmmoo Cells

mewzﬁeqée) M@Hapggg%g f?éﬂ?é@*«»ygret See! G\Effeﬁ %38%71 with3 imes in FACs
sté‘ﬁ@fs’@@&ﬁé&?éégﬁﬁo%%a%e dﬁ%w@@ar &E\éé"rhé er. a"i@bMF‘éfS Fix &

e hunani se I es was car usi n
Pémnu't Mediutn Bapasiadded to fiz thanelllsalwréhaleo(pbnmeem shown in Flgures

6 BP¥ i 0 B GAlRavas TR L B e GeIBophe gbermients

shown in Figure 14. The degree of staining was determined by flow cytometry

using a Becton Dickinson FACScan flow cytometer. The isotype matched

controls were used as reference.

Results are shown in Figure 6 A to F.The totality of the data shown illustrates that
the HclLc antibody (of 2A10) gives a strong signal in this FACS assay, which
indicates strong binding to human cell expressed NOGO. The data also shows
that humanised versions of this chimera can retain this property. The H20L16
antibody consistently outperforms 11C7 in this assay, whilst the 2A10 chimeric
antibody, and other humanised versions thereof, consistently either outperform

11C7 in this assay or are comparable thereto.
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10
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20

25

10 procedures, to densities around 3000-4000 resonance
units (RU s) using the immobilisation w zard inherent

W0 poorses4eachi nes software. Humani sed anti body PGEEPIh&IN653S
passed over the Protein A surface and captured to
| evel s of around 200-400 RUs, after a period of

stabili satl on, hurmn NOGO 5+6. GST_was ssed
ample 40, Adeitwaalht sed afiti-NEG QLNonReg

and bi ndi ng 155ensor gr ams wer e obt ai ned /—\CI d| c
regeneration (100mM H3PO4 or 10nmM G ycine pH 1.5)
Folieswihg dtae technidques desaribed infExameplesjtand:2, anu'rrﬂmny)f additional

fromthe ein A surface, |cantl
mpaagieaal pRiHS pete Brovites. TRB LR 2ckyfy HEingss Hibhdies
fIRF BICERH er injection i nst ead
wg@Jﬁésﬁaakﬁ % eaEG%'{sghgétﬁé%ata was fitted to the
1: 1 binding nodel using the global 20 fit paraneters
1 ore evaluation software T100 v1.1. All
—@ipiﬁ%&ﬁgs carried out on a T100 instrunent. Table
Bés?’ed oRQﬁéJ Héhéﬁ@b@le%fd%sichﬁeHWExa |& 7ardias dndfeiadditivhal anti-
5 mdegendent runs Anti body Ka kd KD (

NQﬁQamed@; ipshowpsasablgs 13e14(, 257%1 Y tx@l@fl(wrgi/pm antibody

el 18 Sahedalarianahe “ 500" 06s) 25 L as
WO 2007/ 003421 PCT/ EP2006/ 006535 5 NOGO ant i body

sg‘guences SumTary (Tabl e 12) Description Sequence
tflieble 1SEQ 1. D. NO ani no acid Pol ynucl eot i de

SR 5030 cfBiigt o ¢ 8 oo

olained FOPR1IGR 16 was2AGDtyplddl Ohvalues pbiaiddd irRéth@r experiments

(TRTEpll Bhibna 2 KB et ({pd R BanEoTi uct  H.

11 45

Antibody ka(1/Ms) kd (1/s) KD (nM)
HclLc 2.6e6 4 4e-3 1.7
H20L16 4.4e6 7.3e-3 1.7
H22L16 4.9e6 6.9e-3 1.47
H23L16 1.9e6 6.4e-3 3.8
H24L16 1.9e6 6.9e-3 3.7
H6L13 2.2e6 1.4e-2 6.4
H1L11 1.4e6 3.1e-2 22.3
H16L16 1.2e6 4.0e-3 34
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10

2A10 VH humani sed construct H6 12 46 2A10 VH

hunmani sed constr uct
W@ 209300421

construct

H700

H14 14 48 2A10 VH humani sed
15 49 2A10 VH hunani sed construct H16
humani sed construct H17 17 51 2A10 VH
H18 18 52 2A10 VL humani sed
Resultsya1@bla 1humani sed construct L13 20

REANE It ERERb T ind e

23 57. 2A10 VL humani sed construct

Aoteedved c

e (iMs) s 26

struct He 27

13 47 2A10 VH humani sed

const r BCE/EP0B6/006535
16 50 2A10 VH
humani sed
construct L6 19

54 2A10 VL

humani sed
construct L16

24 58 2A10 VL

BRentAL0 VL
E’(\e/L ﬁUmni sed

L17
éol (18310 head

61 2A10 he

v_chain

Hdbdmi sed cqdnkB4eGt 28 62| 382€22A10 haddy chain
humani sed cdnstruct 29 63| -46 WO 2007f 003421
RETABP2006/ 066356 H14 2AL0 .bepewy chai h7erani sed
construct 3Q 64 H15 2A10| heavy chai n humani sed
Truct 31 T6 ZAI0 chain T sed
@glrj}gt ruct 32 %26eﬂ17 2A10 Egﬁa chai n humani sed
astroct—33—-67— 88— 2A Ot oht—cihrarmhyersed
E'gp;;' uct L4 %Z“% 2A10 isgﬁte'g’hai n hjr eﬁ sed
consiuet—-U335 60 —2 A0 —R—Rah-sed
tigRb1fuct Li1H-88eG0 2A10 Iﬁ-gm'%hai n hdrhi sed
copstruct 15 37 71 2A1011ight chain hunanised
Ha@dkibuct L162.98e@2 2A10[ 15.§he-3chai n hdrihi sed
construct L17 39 73 2A10|1ight chain hunani sed
Fieasteuct LU 38674 5.72e-3 249
Results — Table 15
Results shown are from a single experiment.
Antibody ka (1/Ms) kd (1/s) KD (nM)
H1L11 1.19E6 2.19E-2 18.4
H6L13 1.91E6 1.55E-2 8.1
Hclc 2.32E6 3.69E-3 1.59
H22L16 5.69E6 7.59E-3 1.33
H16L13 4.76E6 1.21E-2 2.53
H20L13 5.25E6 1.6E-2 3.06
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Cam pat h | eader sequence 75 - Am no acids 586-785 of

hunman NOGO A 76 -
W@ 209300421

(NOGEO- A56) 2A10 VH humani sed
H1 77 81 2A10 VL humani sed const r ur€T/ER2D0&7@)6535

82 2A10 heavy chain humani sed construct Hl 79 83
2A10 light chain humani sed construct L11 80 84 2A10
H19 85 99 2Al10 VH humani sed

VH humani sed construct

Resits r [@klePO 86 100 2A10 VH hunmani sed construct H21

RO

Ohovd's

umani se

(p HEnCH TS ERa R g S §rA ki Bed on

supensamtunbateriad froth 4ll-sealidtrafrsianinteanmsfectiaronst ruct H25
91 105 2A10 heavy chai n hunmani sed construct 92 106
H19 2A10 heavy chain humani sed construct 93 107 HO

1edvy Sed COINStUr
AW 7/ oo%%\tprﬁ‘?] @%06/ 006535
IHer@nl sed Bypg-ogct 95 109 H22 72
humani sed konstruct 96 110  H23 4
HPdIomni sed BA3E-0Gct 97 111 H24 2
RS- e -0 R Sttt +—0 G142 5—G
B.920038yWwH SEQ I D 2: 3
NERRS 15 SEQTD 372
5.07E-03
H16L18 5.66E-03
|H21Lc 5.69E-03
|H16L16 5.77E-03
|H24L16 5.85E-03
|H19Lc 5.95E-03
|H23L16 6.06E-03
|H20L16 7.18E-03
|H22L16 7.78E-03
|H19L16 8.73E-03
[H23L13 0.56E-03
H241.13 9.96E-03
|H20L1 3 1.20E-02
|H21L13 1.20E-02
|H19L13 1.30E-02
IH16L13 1.38E-02
E1 L11 1.96E-02
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GQGY SEQ ID 4: 2A10 CDR-L1 RSSKSLLYKDGKTYLN 20 SEQ
ID5: 2A10 CDR-L2 LMSTRAS SEQ ID 6: 2A10 CDR-L3 25

WQERVEBYRRT SEQ I D 7: 2A10, VH (nurine) PCT/EP2006/006535

QVQL QQPGTEL VKPGASVKL SCKASGYTFTSYW MHVWKQRPGQGLEW | GNI
N

PSNGGTNYNEKFKSKATL TVDKSSSTAYMQL SSL TSEDSAVYYCEL GQGYWG
Tage AGTTLTVSS SEQ I D 8: 2A10, VL (murine)

R%Ms@?@ﬁma\fﬁﬁ%&@&mﬁ§%éﬂ§%ﬂ¥ | NAELRBEFEAddtbhdard

deViEatiMSEMBEPRZSERESGT DFTLEI SRVKAEDVGVYYCQQLVEYPLTFGAGTK

35— LELK-SEQ-D 9 Chi-rere—heavwy—chatnaHe

VAR oty L VAAAT GVIEOVQL QJPGTEL WEPGASVKL SCHRESGYWIF TS YN
- | T

40 1.02e-2 (1.56€-

SEDERVYGCEL GOARAGIITT VaR9SASTKGRSVFPLAPSSkEPEEEThAL G

CLVKDYFPEPVTVSWNSGAL TSGVHTFPAVLCGSSAE YSLSSWTVPSSSLETQ

™I ﬁmﬁﬁﬁéﬁ%@%%é%%%@%@ tBPKPKDT

LM _SRTPEVTCWADV/SHEDREVKE! /

SVLTVLHQ@DW.NGKEYKCKVSNKAL PAPI EKTI SKAKGOPREPQVYTLPPSRDE
1 KNQVSLT, YPSDI AVEWESNGQPENNYKT TPPVLDSDGSFFLYSKLT
%KSRVM VIVHEALHNHYTQKSLSLSPGK 10 SEQ | D 10:
Ba&gedwen itle hieghddalbgies described in Example 3, additional data on the

VRCSLQELGYLVEW SGVSGDI VI T LSNPVTSGESVS]. SCRSSKSLL YK
NQG@WQ@?@&@@@WWW&%@E@#% Eé’@&&‘@@gg

di%r\%@%yé%i?’étﬁ%&ﬂaﬁh5%%%6%%&%%%%%@%@9?%(51'—N
ReSUIBRRERIOUTEBY DG QN RIeFcvaaR @DSK DIMEN/BSTL TL SKADYEKHK
RUAACEVELOCL SSRIKSENRCEC, SEO LD ki AR/ Numeni sed
REA(s\IEghRY KE GO \aritige Ao REA MV ISP CLEL EVMEN
Results — Figure 11. NOGO antigen coated at 1.0mcg/mi

Results: Figure 12A and B, GST-human NOGO A56 antigen coated at
1.0mcg/ml. Binding ELISA of supernatant material from small scale transient

transfection

10.3 Intracellular FACS
Based on the methodologies described in Example 9, additional FACS data is

shown in Figure 13. Additional data is shown in Figure 14 A to C. Figure 14A
represents a single data point for each sample. Figures 14A and 14B represent

the average of duplicate samples.

Example 11, Reverse format BiaCore Analysis of humanised Anti NOGO

Monoclonal Antibodies

The binding kinetics of the purified anti-NOGO monoclonal antibodies
(mAb) to recombinantly expressed human NOGO-A (GST-human NOGO-AS56)

was analyéed using the BiacoreT100. The chip was prepared as follows:
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I NPSNGGTNYNEKFKSRVTMIRDTSTSTAYMEL SSLRSEDTAVYYCEL GQGY
wWaBQEININVSS SEQ | D 12: 2A10 VH humani sed consPCTUEP20BIG006535

QVQL VQSGAEVKKPGASVKVSCKASGYTFTSYW MHW/RQAPGQGLEW | G N

I 25

NPSNGGTNYNEKFKSRATMIRDTSTSTAYMEL SSLRSEDTAVYYCEL GQGY
Methadr| vTVSS SEQ I D 13: 2A10 VH humani sed const r uct

H700
%GAEVKKPGASVKVSWASGYTFTSYV\M—N\X/RQAPGQEL EW GNI
Blaﬁore kinetic analysis of the humanised NOGO antbodies was carried out

T Ly T .
mﬁ(%ﬁgm% By R FEming MUK E St sk dare ddupling
privesSiNGES [\M\W EWAWE[&%EBW\(@:W the

”%I'ﬁ VTVSS SE 0 VH,humani sed construct Hl?
W@F@Rﬁﬁm%} @N body

wé‘@then assed over the Protem A surface and captured to levels of around
NYNEKFKSKATLTVDTSSSTAYMELSSL RSEDSAVYYCEL YWG

0=V RIES, &itep a peried otammsatlhunlwmged‘l@a%ﬁrﬁ%m@s passed

°V@&%&@%§Bﬁ§%§%§é@%@%€%&%@ﬁwmwﬁm

s&@ﬂ%%ﬁé@@dﬁéﬂeﬁ/%ﬂﬂ e r &t REFBOMMYMSEEOLCRTIRM
VSS SEQ ID 17: humani sed construct H17
Glyglne pH 1.5) resulted in total removal of the captured antibody from the

PRIk ATE UK S RV S oo R Ve g oPactty

AlCEIiES Wese JoQbldref8rentadiagdih st anbutferdnjection instead bl Buman

St Lk o
SRS e e SR R e

out on a T100 instrument.
MSTRASGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCQQLVEYPLTFGGGTK
VEI K SEQ I D 20: 2A10 VL hunmani sed construct L13

Table 18 — Results shown are the mean and standard deviation of 5 or 6

independent runs

Antibody Ka kd KD (nM)
H20L16 1.01e6(1.35e5) |3.13e-4(2.79e-5)| 0.31(0.036)
Hclc 1.38e€6(3.70e5) |5.69e-4(1.54e-4)| 0.41(0.062)
11C7 2.85e5(4.06e4) |1.17e-4(1.22e-5)| 0.42(0.065)
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25

DI VMTQSPLSLPVTLGQPASI SCRSSKSL L YKDGKTYLNWFQQRPGQSPQLLI Y
WO MBTRREA/PDRFSGGGSGTDFTLKI SRVEAEDVGVYYCQQL VEYRLUITERZQEBY 006535

KLEI K SEQ I D 21: 2A10 VL humani sed construct L14 30

DI VMTQSPLSLPVTLGQPASI SCRSSKSL L YKDGKTYLNWFLQRPGQSPQLLI Y

L

MSTRASGVPDRROGDSGTIDEdY, Kb SR S EVIME@ONEBPLAFCOGTK

LEIK SEQ I D 22: 2A10 VL hunmani sed construct L15 35

L1 \/

s pl Cl I')\I'I'I CODAST CADCQL/CE 1T /LW NZTN/L NRAATL
Bl \I'\M-W POANT TLINVYV L

v Ivil DT VT O Mol OUNOONOL L TTRY I'\;\pl"\é_l_l T
Description Sequence identifier
MSTRASGVSDRFSGGGSGTDFTLKI SRVEAEDV! M@;PLTFGQGT K
LEI K SEQ I D 23: 2A10 VL hunmani sed—tormstruct 16 40
DI VMTQSPL SNPVTLGQPVSI SCRSSKSL L YKIEKMNoNg#d QRPEShmyclqotide
L o sequence sequence
B TRASGYPDRFSGGEGSGT DF TR SRVEAEDYGYY YCQUL VEYPL TFGGTK
2'%10( C:Iﬂ&h"ﬂ) 24 2A10 VL _humanised ?nn:t ruct 17 45
FAMVIEIDRLISE PVTLGQPASI SCRSSKSL L YKIDGXTYLNWFQQRPGQSPQLLI Y
] I%B%&-il—bb‘bb‘bbl DF TLKT SRVEAEINVGVYYCQOL VEYPL TFGGI
\ 2007/003421 PCT/EP200%/ 006535 E-SEQ |D
2810,220R-M- humani sed construct U148 -
PVIL VSI SCRSSKSLL YK TYLNWFL PQLLIY
\M IJ%PEQ(‘QH?{‘;{"TDETI KI-SRVEAEDVEAYYCOD \/I:\T/g!(_x%pqr:r_v*r
Mﬂl ICDR-ISEQ | D 26 2A10 heavy chabn humani sged
|7
M e \fmmc\'v'(Pf‘AC\ ASEIASSEFFTSAM
WMG\H NPSNGGTNYNEKFKSF%\EMTRDTSTSTA\WELSSL
T, %% LVTVSSASTH\Cg 43
CumeioviciPE RUFVAVINSGAL TSGVHTFPAVL ( YSL SSVVTYASSSL GT
2810 Y humanised.construet B AL 45
CINVINFIRNF S I'CFPH L;I‘/-\I‘EL/—\\J‘-\I‘DVI‘L FPPRAFPRD
m Hﬂmwmm@m@pmziﬁwwvoev VHNAKTKPREEQHRISTYRY
2. VAU NEHRORGIMSNGARAP! EKT! BKAKGQPREPQYY TLPPSRD
NQVSLTCL VK YPDL)I Avr:V\tblwtl INYRT TPPVEDS FFCYSKE
punAnisedog QkSLslsPk 20 SEQ #8 27:
W@VFPRYMaﬁE@UVbdﬁéﬂﬁﬁt Beg construps H6 49
2A10 VH humanised construct H16 16 50
2A10 VH humanised construct H17 17 51
2A10 VH humanised construct H18 18 52
2A10 VL humanised construct L6 19 53
2A10 VL humanised construct L13 20 54
2A10 VL humanised construct L14 21 55
2A10 VL humanised construct L15 22 56
2A10 VL humanised construct L16 23 57
2A10 VL humanised construct L17 24 58
2A10 VL humanised construct L18 25 59
2A10 heavy chain humanised construct H5 | 26 60
2A10 heavy chain humanised construct HG6 | 27 61
2A10 heavy chain humanised construct 28 62
H700
2A10 heavy chain humanised construct 29 63
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MGASCI | LFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYVWM
HW/RQAPGQGLEW | GNI  NPSNGGTNYNEKFKSRATMIRDTSTSTAYMEL SSL

WORSHDI#YYY CEL GQGYWEQGT LVTVSSASTKGPSVFPLAPSSKS TIBGETEADG6/006535
25

GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVL QSSGEL YSLSSVWTVPSSSLGT
QYL CNVNHKPSNTKVDKKVEPK SCDKTHT CPRCPAPEL AGAPSVEL EPPKPKD

LM SRTPEVTC\/V\DVSHEDPEVKFNVWVDGVE'VHNAKTKPREEQYNSTYRV

%‘Ew(wm@vm l:YKLKViNKALPAPI EKTT SKARGPREP, CPPSRD
Eﬁf‘%’@ ENNYKT TPPVL DSDESFFL YSKL

RB05 TVDKSRV‘@\IVFSCSVM—EALHNHYTQ(SLSLSPGK SEQ | D 28:

7 AP AR SRR DRk v/ SEkasrTrTSYiRl 3

HIVE/ROAPGOGL EW GNI NPSNGGTNYNEKFKSRATL TVDKSTSTAYMELSSLR

A BRI ET s SIPRER ol Vol sowrl/BSsst 6T

R YT CNVNHKPSNT KVDKKVEPKSCDKTHT CPPCPAPEL AGAPSVEL EPPKPKDT

%%4 FREERY AN \AAVREIREEE EEh S ADCVEVERNAKTKPREEQEINSTYRW

K18 1w HQDW NGKEYKCKVSNKAL PAP| EKT| SKAKGOPREPQWYTL PPSRDE

MWL&@WK%WWMENPWTPPVLDSDGSEFLYSKLT

DRI O EHa RURE SO OUE bAR adp 45 | | B9 0

%ht@a\%ﬁ&ﬁ@vﬁw&ﬁmmpﬁﬂ&/ KLSCKASGYTBTSYWM

S TN R AR A RIRE B H o) ARk STEBET AN

ZAMKR F&WHSWWAVB Q$SER. YSLSSVWTNVPBSSLGTQ

L A YR ST 17 (PAPELAGRPSVFy SPPRPROT

2M GBRgH DEYEVHNAKTKPREEQYRET YRV

CT/ EP2006/ 004 5
gw P’ g‘%@%%ésww%m EKFH SKAKSOPREPEVYTFLPPSRBE

AmmdsMMMmVMWENPNWTPPVLDSDGSFFLYSKLT
(KRYSBIREINVFSCSVMHEALHNHYTQKSLSLSPGK  SEQ |0 30:  2A10

neavg chra mhomam sed constrouct—HE5 10

hymepissdcarstivel BsSGARPWKPEAR/KIL SCKASGYBRETSY WM

W@m%bww NEKFKSKAAS-TVDTSSSTAENEL SSLR

SEDSAVYYCELGOGYVWEOGT LY TVSSASTRGPSVEPLAPSSKSTISCGTAALG
2 1&%@5@5{@{5 CONSIAIOt Thc YSLSSWIVPS3SL GTQ

M1 WWW@%EW@PPGWELA@PSVFBE PPKPKDT

2A10 VH humanised construct H19 85 99
2A10 VH humanised construct H20 86 100
2A10 VH humanised construct H21 87 101
2A10 VH humanised construct H22 88 102
2A10 VH humanised construct H23 89 103
2A10 VH humanised construct H24 90 104
2A10 VH humanised construct H25 91 105
2A10 heavy chain humanised construct 92 106
H19

2A10 heavy chain humanised construct 93 107
H20

2A10 heavy chain humanised construct 94 108
H21
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15

LM SRTPEVTCVW\DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWW
WGEGUOTNVOHDW NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPOQWUL/ EPSREND6535
LTKNQVSLTCLVKGFYPSDI AVEVWWESNGOPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 20 SEQ I D 31:
2A10 heavy chain humanised construct H16 MIASCH |

2A40/RE AN RAHINVARSEFYBKSIMGVKVSCHASGYTFTSYW DB
I_@QXKQ?P EW GNI NPSNGGTNYNEKFKSKATL TVDKSTSTIAYMELSSLR

TA\NV{"I:L r:nr‘vu\nnr‘-n AVan /CC/—\STKGDuVFPL/—\PSSKSTS"YT AAL r~

ZANKEYEREENI VWSG’GS@UHWVL QSR YSLSSWIVPS$ELGT Q

% ALK DOMT I /DN /E DI ORI T LT ADDADADEL ACA DG CODI/DILANT
T CIN VNI OINT ISVOIKIKVER ISOCOIKT 1T O Ur Ar CEAGAF OV LT-I"I"r\I"r\lJI

2 BRePEVTICINNBHEDFEY KB NTWIEGVEVHNAK TKPREEQYNIS TYRW

TVL HQDW. NGKEYKCKVSNKAL PAPI EKTI| SKAKGOPREPQVYTL PPSRDE
_ _ NNYKTTPPVEDSDGSEECYSKET
2 hemnasieistmapiaed LSLSHK 30 SEQ | b132:

4240 heavy chain humani sed construct H17 MGASCI
TCFCVATATGVASQVL VOSGAEVRPGASVRL SCRASGY TFTSYVWM
HW/KQRPGQGLEW GNI NPSNGGTNYNEKFKSKATL TVDKSTSTAYMELSSLR
SEDTAVYYCEL GQGYWEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
S%%L_lences
CLVKDYFPEPVTVSWNSGAL TSGVHTFPAVLQSSGL YSLSSVWTVPSSSLGTQ
SEQ 1BNUNMABSERBRDKIKVEPK SCDKTHT CPPCPAPEL AGAPSVFL FPPKPKDT
SYWNSRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW
SVL TVL HQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSRDE
SEQHEQR/AM CREHUZSDI AVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLT
N KNP SR SRNDOSEWFSCSVIVHEAL HNHYTQKSLSLSPGK SEQ | D 33:
2A10 heavy chai n humani sed construct H18 MAASCI

SE ﬁb\/ﬁ\Tﬂ@/m/gg\/@GAE\/\KPGASVKLSCKASGYTFTSYV\M
QRPGQGLEW GNI NPSNGGTNYNEKFKSKATLTVDKSSSTAYMELSSLR

LVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
%W GAL TSGVHTFPAVL QSSGLYSLSSWTVPSSSLGTQ
KVEPKSCDKTHTCPPCPAPEL AGAPSVFL FPPKPKDT

LM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW
SEQUPE:HAA NBERCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDE
LMSZRAS 2007/ 003421 PCT/ EP2006/ 006535 5

L TKNQVSL TCLVKGFYPSDI AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
S FOHBRWZCNY EBFRSVSHEAL HNHYTQKSL SL SPGK
QQLVEYPLT

SEQ ID 7: 2A10, VH (murine)
QVQLQQPGTELVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGNIN
PSNGGTNYNEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCELGQGYWG
QGTTLTVSS

SEQ ID 8: 2A10, VL (murine)
DIVITQDELSNPVTSGESVSISCRSSKSLLYKDGKTYLNWFLQRPGQSPQLLIYL
MSTRASGVSDRFSGSGSGTDFTLEISRVKAEDVGVYYCQQLVEYPLTFGAGTK
LELK

SEQ ID 9: Chimeric heavy chain Hc
MGWSCIILFLVAAATGVHSQVQLQQPGTELVKPGASVKLSCKASGYTFTSYWM
HWVKQRPGQGLEWIGNINPSNGGTNYNEKFKSKATLTVDKSSSTAYMQLSSLT
SEDSAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
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SEQ I D 34: 2A10 light chain humani sed construct L6
MGWSCI | LFLVATATGVHSDI VMIQSPLSLPVTPGEPASI SCRSSKSLL YKDGK
W 2000/003421 PCT/EP2006/006535

YLNWFLQRPGQSPQLLI YLMSTRASGVPDRFSGSGSGIDFTLKI SRVEAEDVG
VYYCQJ_VEYPLTFGGGT KVEI KRTVAAPSVFI FPPSDEQLKSGTASVVCLLNN

Wﬁr&%ﬂéﬁ&?ﬁlﬂv %ﬁﬁ@?@%‘?ﬁtﬁﬁ&&%ﬁhﬁWKPKm

LMISRATRIDET SRR YV@@Y!EVMMTK@REE:Q%WTYRVV
s‘MnJWhHde;N&KEMKCK\ASNmu\EaHEKHSKAKGQPR PQVYTLPPSRDE
L THIRQVASTA CRHSGF VIS ISRV \WEB NGRRE NIORESHRRDBRGSFFLY SKLT

VOKSAOQRRENGPY S YMAEARASNIRIGSOSESAH L KI SRVEAEDVG
VYYCQQLVEYPLTFGQGTKLEI KRTVAAPSVFI FPPSDEQLKSGTASVVCLLNN
F

S EQREAKY/@HTALIghGRBaEMNT EQDSKDSTYSL SSTL TL SKADYEKHKVY

MRC ACMIGUEVFISGESRGURCT QBELINBY TSHESVEISERSSKS I YKDG
KTYIRW EICQRPEBRSPALLLI YLMSTRASGVSDRFSGSGSGTDFTLEISRVKAEDV
GV b VEVPI AT NS KU KR FPARPEVEIPABISIHRSBKSIG TASXAYCLLN

N A}%é NSQESVTE DSKDSTYSLSSTLTLSKADYEKHK
vV EE@%@% BDRFSGEASGTDFTLKI SRVEAEDVG

VYYCQQLVEYPLTFGQGTKLEI KRTVAAPSVFI FPPSDEQLKSGTASVWCLLNN
s@g D1 2RV humanised construct H5

NGV R AKRIASIRES SRV 37 TN B G CRRG L EWNGN

| NPSNGGEN’YN BRFKSRYTMIRBOSTSTAYMELSSLRSEDTAVYYCELGQGY
\/\/ﬁféﬂ\h@s\éﬂmc’v HSDI VMIQSPLSLPVTLGQPASI SCRSSKSLL YKDGK

YLNWFLQRPGQSPQLLI YLMSTRASGVSDRFSGGGSGTDFTLKI SRVEAEDVG
%%@FFPPSDEQ_ KSGTASWCLLNNF
' YSL SSTL TL SKADYEKHKVY
YTHT S WK VRQAPGRGEHRWIGNI

NbBﬂRﬁGﬁ’RId(NE’r@FKSMTMiﬁDTSTSTAYM ELSSLRSEDTAVYYCELGQGY
W'\é%\é \HERMATATGVHSDI VMIQSPL SNPVTL GQPVSI SCRSSKSLL YKDGK

YLNWFLQRPGQSPQLLI YLMSTRASGVPDRFSGGEGESGTDFTLKI SRVEAEDVG

(B AT VTS h Rl o0 U 7 BB PSDEQLKSCTASWCLLNNE
QVRRVESQABIRKE GBI SCRASBXDET SV HWIMRABR ERRIEWIGNI

Nﬁgﬁﬁ%@mr§w&%@ma§émdé@hAv@('W'ELGQGYW

GR&BY TYSBVATATGVHSDI VMIQDPL SLPVTLGQPASI SCRSSKSLLYKDGK
T 45

| YLVSTRASGY GSGTDFTLKI SRVEAEDVG
SWK? R[‘Iﬁeﬁéﬂ?&i {:ﬁ PPSDEQLKSGTASWCLLNNF

QVRREARS GEXNDINP CRE\EKESTRAITSKIET SSVERHVY Y RIQANGKQEMEWIGNI
NPSK G NN SRR DTS TSTAYMELSSLRSEDTAVYYCELGQGYW

GQGTLVTVSS

SEQ ID 15: 2A10 VH humanised construct H15
QVQLVQSGAEVVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGNIN
PSNGGTNYNEKFKSKATLTVDTSSSTAYMELSSLRSEDSAVYYCELGQGYWG
QGTLVTVSS

SEQ ID 16: 2A10 VH humanised construct H16
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-53 WD 2007/ 003421 PCT/ EP2006/ 006535 5 SEQ I D 40:

2A10 light chain humani sed construct L18
WOV I4LFLVATATGVHSDI VMIQDPL SNPVTL GQPVSI SCRSSKSI/ERIDA06535

T

YLNWFLQRPGQSPQLLI YLMSTRASGVSDRFSGSGSGTDFTLKI SRVEAEDVG

VYY VEYPLTF KLEI KRTVAAPSVFEI FPPSDEQL KSGT ASW%LNN
Q¥QLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVKQRPGQGLEWIGNIN
P YRGISTRVINEKS S TANEVEH S ES DAXMELSS ISR ERTERAOVERLIGAGYWG
QGU LATRASFHQELSSPVTKSFNRGEC SEQ | D 41: PN encodi ng 2A10,

VH (nmurine) SEQ ID. 7

CAGGT CCAACT GCAGCAGCCT GGGACTGAACT GGTGAAGCCTGGGEECTTC
SE@#M%@F@M@G@W@%@@A@@TT@C@&TA&G@T 15

S5 SCKAHEXTITS ARV KERRAGHGLEWIGNIN

P NZDK@T&WNGQ@@KR$EM@AGOA@€BGQGYWG
QBTAVUTHY GTAGACAAAT CCTCCAGCACAGCCTACATGCAGCTCAGCAGC

CTGACATCTGAGGACTCTGCGGTCTATTATTGT GAACT GGGACAGGGCTAC

TGGEGECCAAGGCACCACTCTCACAGICTCCTCA 20 SEQ ID 42: PN
SEQJEI Si 21 VH MumanisedreonsBagt HD8 8
QAN TS HAENAARGCASYHIRBGKASTEYTATSYWIEACLVKCORIBPAQGUIEWIGNIN

PSREUTIOZN EKFK S IKARCE/OKE S NGRS SITREADSYOBAYCEHSQGYWG
QEACATAST GAATTGGT TTCTGCAGAGACCAGGACAATCTCCTCAGCTCCTG

ATCTATTTGATGTCCACCCGT GCATCAGGAGT CTCAGACCGGT TTAGTGGCA
SERGOEGAXFRCAGNMAKISETCTOEWAA TBAGT AGAGT GAAGGECTGAGG
DWNF QEPLSI PVWIHAEFASISERECK LIRS KT CONWEAQRPGOEPQLLIYL
MEWW%%TM@QRME@VGS/Y%QQLWYPQTFGGGTK
V%l c heavy chain He SEQ

TGGAGCTGTATCATCCTCT TTTTGGT AGCAGCAGCT ACAGGTGTCC

ACTCCCAGGTCCAACT GCAGCAGCCT GGGACT GAACT GGTGAAGCCT GGG

s@TWMW@%&@@@;@&@@TA@wm&A&TM

D BHNRBERT AN QOREaEPQLLIY
k ARTRARE Seileticy AR TFGQGT

GACATCTGAGGACTCTGCGGT CTATTATTGT GAACT GGGACAGG

GCT ACT C-IGGGCOAAGGOAOACT AGT CACAGT CTCCTCAGCCTCCACCAAGG

SEQ ID 22: 2A10 VL humanised construct L15
DIVMTQSPLSLPVTLGQPASISCRSSKSLLYKDGKTYLNWFLQRPGQSPQLLIYL
MSTRASGVSDRFSGGGSGTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTK
LEIK

SEQ ID 23: 2A10 VL humanised construct L16
DIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKTYLNWFLQRPGQSPQLLIYL
MSTRASGVPDRFSGGGSGTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTK
LEIK

SEQ ID 24: 2A10 VL humanised construct L17
DIVMTQDPLSLPVTLGQPASISCRSSKSLLYKDGKTYLNWFQQRPGQSPQLLIY
LMSTRASGVSDRFSGSGSGTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGT
KLEIK
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CTGTCCTACAGI CCTCAGGACTCTACTCCCTCAGCAGCGT GGTGACCGTGC
CCTCCAGCAGCT TGGGCACCCAGACCTACATCTGCAACGT GAATCACAAGC
WEBRGIIADACCAAGGT GGACAAGAAAGT TGAGCCCAAAT CT T GT GACHBPAR0616)6535

CTCACACAT GCCCACCGT GCCCAGCACCTGAACT CECGEGEECACCGT CA
GICTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC
CCTGAGGT CACATGCGT GGT GGT GGACGT GAGCCACGAAGACCCT GAGGT

S EBACTZEAACTURILAum &8 EPEoaS Rt AT BECAT AAT GCCAAGACAAA
D SPEQBFES P BTAGTURMS(FCRESKRICHITEERIN ARG GRRE GBPQLLIY

LW@SW@W@MIWW@MW@LTFGQGT
KE CAAAGCCCTCCCAGCCCCCAT CGAGAAAACCAT CTCCAAAGCCAAA

WD 2007/ 003421 PCT/ EP2006/ 006535 5
GGCAGCCCCGAGAACCACAGGT GI'ACACCCTGCCCCCATCCCGEGATGAG

SEQGACREVAC AT CRER UGS 6 SO REIFGAAASCCTTCTATCCC
Mé@@@é‘ﬁﬁ GAG AR BACHRKISEASHAGSCRASBY TFTSYWM
H SHPMNERE W%WYMELSSL
R ‘ §d GTAAL
G SVYTYPSSSLGT
QI VIGNVAHKESN FLFPPKPKD
Tl EXTENTYRX KGN Cf’ EMPRTEPREERAENSTYRV
V$¢M§V@@@§AWAN@?@XW©&N¢%&W@@W@@@W& LPPSRD
SHige'e . (eiVis|lgiming QB EMNXETITRIEY LPADGRF FLYSKL

TVRRSEAAGRGCNVEST S MHABATHRNENTACEGECSREIKRCAATCTCCTC
AGCTCCTGATCTATTTGATGTCCACCCGT GCATCAGGAGT CTCAGACCGGTT
20 TAGTGGCAGTGGGTCAGGAACAGATTTCACCCTGGAAATCAGTAGAGTGAA
SEQIDR G beanrinThuraatsed SoAMIatE I AGAGT ATCCGCTC
MSYES CUGEL EATEIB 8 NCEART AENKEKRBASY KT KBS Y TFTSYWM
memmmmmmm ELSSL
AL A KSHGGGTAAL
G@@WW%@WM@W@@G@WSLGT
WW@FLFPPKPKD

ATLBPSRD
(’3‘§f—'FLYSKL

SEQ ID 28: 2A10 heavy chain humanised construct H700
MGWSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWM
HWVRQAPGQGLEWIGNINPSNGGTNYNEKFKSRATLTVDKSTSTAYMELSSLR
SEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID 29: 2A10 heavy chain humanised construct H14
MGWSCIILFLVATATGVHSQVQLVQSGAEVVKPGASVKLSCKASGYTFTSYWM
HWVKQAPGQGLEWIGNINPSNGGTNYNEKFKSRATLTRDTSTSTAYMELSSLR
SEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
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CAGGTGCAGCTGGTGCAGT CTCEEECTGAGGTGAAGAAGCCTGEEECeTC
AGTGAAGGT TTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT

WA EEAT GCGACAGGECCCCTCGACAAGCECTTGAGT GGAT G IR 086006535
TTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGT TCAAGAGCAGAGT
CACCATGACCAGGCGACACGT CCACGAGCACAGCCTACATGGACCTACA
CCCTGAGATCTGAGCGACACCECCGIGTATTACTGI GAACT A

ST SR X PN AR KIS K AKGHEP R PraV Y IPPSRDE

TN OIS CALSOFM BN RE SNACHENINY HE TERY L DSDESFFLYSKLT

V DX SEVEQUIGNEE BT \AVEIE RGN YRR SLAGERRGICT GGGECCTC
AGTGAAGGT TTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTCGAT
GCACT GEGT GCGACAGGECCCCT GGACAAGGCT TGAGT GGATCCGAAATA

SERART 124 hheanyrcaindumanised soestenet ST AAGAGCAGAGE

M@N Wtﬁmmﬁm@m SYWM

SWWMM%WSBE@WSBKSPSGGTMLG
CEVROYFRE PO SWNBGRIT SEY HIFPAVLLQS SIS ISEQVVIVPSSSLGTQ
TY@W&@R@M\E@@WWWRPELAGAPSVFLFPPKPKDT

SR allsy -,.;*‘-ﬁ";{i u;f,w SEOER A W@YNSTYRVV
RERY, .mv

% Wt Sbr REEQYYTLPPSRDE
A‘-'ll-'r ﬂ(:‘;k EJJ. Aﬂ*ﬁegngngke LYSKLT
bi"

CANHYES
EEA
CCT GAGATCT GAGI?AOACGIBCCGT GT ATTACT Gr GAACT GGGACAGGCECTA
e ) .

NCAGRE? 'A CSAGCTGAGCAG 10

. ‘ Y CSAFEIM ‘
SWWWWM@W@MWGTMLG
CMKDYEPERAY SBIB EALTREY NEARAARBRE BLYABBINENBSSSLGTQ
TGN AEES T BBEIERESQRUATCE PCAABEABCARSIZAGF PPKPKDT

LNMISRIARARVTCAGEBUSEENRPEVERFNVY KREBEEDXNSTYRVV
SVOT VI BGBWCASKAKKSKVEN KACRERIERT TSRARB R PREFQVYTLPPSRDE

L BXRQYISIT QAIRGEY FE DRV BRE SNGEIPENN YRTT AR DEDGSFFLYSKLT
VER PR ENAUHEAGN YA SIS CAREICT GGGECCTC

AGI GAAGCT CTCCTGCAAGGCATCTGGATACACCT TCACCAGCTACTGGAT 25

GCACT GGGT GAAACAGCGACCT GGACAAGGGCT TGAGT GGATCGGAAATAT
SEQ ID 32: 2A10 heavy chain humanised construct H17
MGWSCIILFLVATATGVHSQVQLVQSGAEVVKPGASVKLSCKASGYTFTSYWM
HWVKQRPGQGLEWIGNINPSNGGTNYNEKFKSKATLTVDKSTSTAYMELSSLR
SEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID 33: 2A10 heavy chain humanised construct H18
MGWSCIILFLVATATGVHSQVQLVQSGAEVVKPGASVKLSCKASGYTFTSYWM
HWVKQRPGQGLEWIGNINPSNGGTNYNEKFKSKATLTVDKSSSTAYMELSSLR
SEDSAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
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TAATCCTAGCAATGGTGGTACTAACTACAAT GAGAAGT TCAAGAGCAAAGCC
ACCCTCACCGT CGACACGT CCAGCAGCACAGCCTACATGGAGCTGAGCAG
WEDDGAGEATCT GAGGACAGCGCCGT GTAT TACT GT GAACT GCGACARIZERM06/006535
CTGGGECCAGGGAACACTAGTCACAGTCTCCTCA 30 SEQ I D 50: PN
encodi ng 2A10 VH humani sed construct H16 SEQ ID: 16

CAGGTGCAGCTGGIGCAGICT
LMWMMWWSM

TAATCCT AGCAATGGT GGT ACT AACT ACAATGAGAAGT TCAAGAGCAAAGCC
@% CCGT CGACAAAT CCACGAGCACA! ACATGGAGCT GAGCAGC

NG HRue BTl Eis‘u‘ 3 YKDGKT
vemmcaapmapcmwams@waﬁzasssms %TmISBWEAEDVG
V@KGG@ABEPGZFF@Q mm VVCLLNNF

AWW&@E@ACAAGISCTTGAGTGGATCGGAAATAT
TAATCCTAGCAATGGT GGTACTAACTACAAT GAGAAGT TCAAGAGCAAAGCC
45 ACCCTCACCGT CGACAAAT CCACGAGCACAGCCTACAT GGAGCTGAGCAGC
S ENGRGAS AN DIRITAC GGG EMSEACTGIOEACTBGGACAGGGCTAC
MOYESCICAGYAIACACY ASTINGAEISPCSLEA TLSHQPAS ISCRSBKSLLYKDGKT
YERPEEQ QR FPBGS P Ihyieds FRASGSVRDRFSG GIGS GHWFTDKISRVEAEDVG
vv’s?@d@.@@%@@@éé%@RR%W@QGE&&DISSDEQLKSGTASVVCLLNNF

SR SIS T SFCRCSKADYEKHKVY
CCTTCACCAGCTACT GGAT

- CAAGGGCTTGAGT GGATCGGAAATAT
TAATCCTAGCAAT GGTGGTACTAACTACAAT GAGAAGT TCAAGAGCAAAGCC

S ; [ CHOFNERCAHANPATPCAGCTGAGCAGC 10

M : SCGLYKDGKT

Y ! S =T HSRVEAEDVG
V Y e LLNNF
Y X HKVY
A

AREAHARES BEAT RN G GCAGCGACCAGEECAGT CTCCACAGCTC
CTGATCTATTTGATGTCCACCCGT GCAT CAGGGGT COCTGACAGGTTCAGT

SEGTE S PRI fight Cham hUMANREd CORSIUETL TS o o1 ConCGCT
MGWSCIILFLVATATGVHSDIVMTQSPLSLPVTLGQPASISCRSSKSLLYKDGKT
YLNWFLQRPGQSPQLLIYLMSTRASGVSDRFSGGGSGTDFTLKISRVEAEDVG
VYYCQQLVEYPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNF
YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

SEQ ID 38: 2A10 light chain humanised construct L16
MGWSCHLFLVATATGVHSDIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKT
YLNWFLQRPGQSPQLLIYLMSTRASGVPDRFSGGGSGTDFTLKISRVEAEDVG
VYYCQQLVEYPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNF
YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

SEQ ID 39: 2A10 light chain humanised construct L17
MGWSCIILFLVATATGVHSDIVMTQDPLSLPVTLGQPASISCRSSKSLLYKDGKT
YLNWFQQRPGQSPQLLIYLMSTRASGVSDRFSGSGSGTDFTLKISRVEAEDVG
VYYCQQLVEYPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNF
YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC
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GAGGATGT TGEGGTTTATTACT GCCAACAACTTGTAGAGTATCCGCTCACGT
20 TCGGCGGAGGGACCAAGGTGGAGATCAAA SEQ I D 54: PN
wepeodidaagt 2A10 VL humani sed construct L13 SEQ PCI/ER06/006535
GATATTGTGATGACCCAGT CTCCACTCTCCCTGCCCGT CACCCTTGGACAG
CCGGCCTCCATCTCCTGCAGGT CTAGTAAGAGT CTCCTATATAAGGATGSG 25
AAGACATACTTGAATTGGT TTCAGCAGAGGCCAGGCCAATCTCCACAGCTC
SEQABTAT-AIATIRIKEICHaM RUmBRISRDIEAHSEUTCCTBGACAGAT TCAGCG
MEVESCHEET AGATAST BSDIVIAOPEAARV TACOAYEITBRESKELL YKDGKT
YR R P QLANAGSPRASCHSORIEE 6O S TOFPFE KIBRVEAEDVG

VYY BV B P EhERL KYGTASVVCLLNNF
XS EARVEWHYO! i TERKARYEKHKVY
AGTAAGAGT CTCCTATATAAGGATGGG
AAGACATACTTGAATTGGT TTCTCCAGAGGOCAGBOCAATCTCCACAGCTCC

SEQ D 41; i Y o 7

c \ GCTTC
A f TGGAT
G TAT

TAATEOTAGG AR GGG TACT AMC TAGABEGAGRAST TCAAGAGCAAGGCC
ACACAGAS TRTARACABFITRCACEACCAEASCOTAGRTSEARCACAGCAGC
CUGACZICEAGGATTOTETICRGI AARAATE XS AACTRGENGEGEGGCTAC
TOSGCETARG GONICGETTEITCASASTTIBGHGZNAT CTCCACAGCTCC

TAATTTATTTGATGTCCACCCGT GCATCTGGGGT CAGCGACAGATTCAGCGG

45 CGGTGGEGTCAGGCACTGATTTCACACTGAAAAT CAGCAGGGTGGAGGCTGA
SEQADGIZ:EsEnTrdinpaA SLCAAndTe S RANET ATCCGCTCACGTTT
GATATAGTEATAASTIT SGEATGAAC TGEQCAA BIZC TRV GACTIOTGE GAGAAT
CARGTT TGCATCTOCEE CAGGTCIAG TAAGBET CDCCIA FATANGGATGGGAA
GRCAT A BTG ARG EPTICT OOABHKGAECAGGACAATCTCCTCAGCTCCTG
A%TATW@@@&%@@@@KW@W@A@K&E@@@&GTGGCA

GGATGI TGEEGT TTATTACTGCCAACAACT TGTAGAGTATCCGCTCACGT TT

SWM%%W chain Hc SEQ ID: 9
ATGGGATGGAGCTGTATCATCCTCTTTTTGGTAGCAGCAGCTACAGGTGTCC
ACTCCCAGGTCCAACTGCAGCAGCCTGGGACTGAACTGGTGAAGCCTGGG
GCTTCAGTGAAGCTGTCCTGCAAGGCTTCTGGCTACACCTTCACCAGCTACT
GGATGCACTGGGTGAAGCAGAGGCCTGGACAAGGCCTTGAGTGGATTGGA
AATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCA
AGGCCACACTGACTGTAGACAAATCCTCCAGCACAGCCTACATGCAGCTCA
GCAGCCTGACATCTGAGGACTCTGCGGTCTATTATTGTGAACTGGGACAGG
GCTACTGGGGCCAAGGCACACTAGTCACAGTCTCCTCAGCCTCCACCAAGG
GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGC
ACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGAC
GGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGG
CTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGC
CCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGC
CCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAA
CTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTCA
GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC
CCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT
CAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAA
GCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCA
CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCT
CCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAG
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SEQ I D 58: PN encodi ng 2A10 VL humani sed construct L17
SEQ I D: 24
W@2DADTIEICGAT GACCCAGGACCCACT CTCCCTGCCCGT CACCCT TRHERIB04/ 606535
CCGGCCTCCATCTCCTGCAGGT CTAGTAAGAGT CTCCTATATAAGGATGGG
AAGACATACTTGAATTGGT TTCAGCAGAGGCCAGGECCAATCTCCACACGCTC
CTAATTTATTTGATGT CCACCCGT GCAT CT CEEGT.CAGCGACAGATTCAGCG
GCREABCECCRAEART CACACRIATBALKNGEASHEFAI P GCATGAG
CWMWAWWW@C@@TMWWTATCCC
AGCGAGATCSA GEEAGAGONSERGGCAGCERGAGAACAACTA
CAAGNE@ACEGOTWC@GW@E@GA@T@CGKGGGCBT CERTIITABTCTACAG
CRAGUTCACEIGT GOACTACKBCAGTETBACAECAGCCTAACEIITCTCAT
GEFEIETEMECTATEABGENITCOASKAT EACTACADBCABASAGCCTCT

AATTTATTTGATGI CCACCCGT GCATCTGEEGT CAGCGACAGAT TCAGCGG
CAGCGGGTCAGGECACT GATTTCACACT GAAAATCAGCAGGGT GGAGCCTGA

TTAIT CACGITT
A§ W Gég EGD:E% %?&TGG%?

Taemmfm%ﬂ@mmﬁ CAAGHGECTGET ATATAAG
GATCEBAAGHCAT ATITTGEAABGIN ABTCTCCTC
AGAATErGATEIKITFCAGGITCACGTBAGB AT TASTAGACIEXRGACCGGTT
TAGTEGCAGTICBETRACCRATACKATAC S CHSBAAATOAGTAGAGTGAA

GEETEACEHTAFESERATAEA PRESABPATCCGCTC
( i T8cAcc
A S CTGCC
TCH 5 AGTACAGT
G TGTCACA

G AN FAA e R T AT TN e ACAG e pER e erd GACGCT
G&@QWWWWWWTCACCCA
TCAGHRAAT ARBATOGEAAACAAABAGRT AR ABCAG GASBAAGAGTGTTA
GACTCACACATCI:CCACCGTGCCCAGCACCTGAACTCCI:GGGGCIZACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGT CACATGCGT GGT GGTGGACGT GAGCCACGAAGACCCTGAGG 50
SEQARGHS: N encottinoc@AfANEuananised ranstrusridsSh@A40aA 1
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC

AGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT
GCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAAATA
TTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAGAGT
CACCATGACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCTGAGCA
GCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGCT
ACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCA

SEQ ID 46: PN encoding 2A10 VH humanised construct H6 SEQ ID: 12
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT
GCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATCGGAAATA
TTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAGAGC
CACCATGACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCTGAGCA
GCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGCT
ACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCA

SEQ ID 47: PN encoding 2A10 VH humanised construct H700 SEQ ID: 13
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AGCCGCGEEGAGGAGCAGT ACAACAGCACGTACCGT GTGGTCAGCGTCCTC

-58 WO 2007/ 003421 PCT/ EP2006/ 006535 5
WOABOGICETTCACCAGGACT GCCT GAAT GGCAAGGAGT ACAAGT GOAEER1806/006535

TCCAACAAAGCCCT CCCAGCCCCCAT CGAGAAAACCAT CTCCAAAGCCAAA

GGGECAGCCCCGAGAACCACAGGTGT ACACCCT GCCCCCATCCCGGGATGA

GCCTGACCAAGAACCAGGTICACCCT

C ARG A AR OO R AR N ORE AR &Y 6 HEGHGCCTC

A@W@@ﬁm@mﬁ@&m&%&&%&
NEQAGCAARGSRIIGEATA

Tﬂmmwocmmmmmynﬁ@@eGIncm&ymnummmmmmaamgmmagacwsCAGAGC
CACCOTTAUCISHECANBARATLT AEQAGL ACAGDCTACATT BGABCTGAGCAG
cbIanGATaTEACEATACEGQCESTGTATHACSET GRACTR3GGACAGGGCTA

A G A S A A e R Ay A A ST C
A GCAGT CTGEGEECT GAGGT GAAGAAGCCTGGG 20

GCCTCAGT GAAGGT TTCCT GCAAGGCAT CTGGATACACCTTCACCAGCTACT
S@M.@WWHWETWE@& 14
CASENIGBABETE RETEEST 6CRACTHXACFHESBRACARBCCAGBGGCCTC

A TP EOACAECFACTGGAT
GLAC AFGBAAATAT
T | AGAGCC
A GAGCAG
CeEEnsSTAGEEEH AGGGCTA

CE@ﬁﬁ@@ﬁKﬁ@ﬁﬁﬁ@&iﬂﬁﬂﬁ%@ﬁﬁbﬁ&ﬁﬁ&&mﬁGycmxrﬁe30
QIFQdmﬁNXFTGJIAQX%GMITNJWCKIANIJGMWCMFAG

A@@GM@@T@E@@W@@M&@%@@@TGGAT
AAGCGGLATAGAGTOGATCAS GAAATAT

AGOG?GKEGG¥EB@GKUGmCEN@D@EEAeﬁﬁﬁemAQNIEENEEEGAGCAG
CEPONSAREPE AT CALKECECOBISTAMPACTI TE AR SEOMEAGGGCTA
CREE G EAGEERACACTAD FEACKEFEPEEFEAT CCOCGATGA

SEQ ID 50: PN encoding 2A10 VH humanised construct H16 SEQ ID: 16
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT
GCACTGGGTGAAACAGCGACCTGGACAAGGGCTTGAGTGGATCGGAAATAT
TAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAAAGCC
ACCCTCACCGTCGACAAATCCACGAGCACAGCCTACATGGAGCTGAGCAGC
CTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGCTAC
TGGGGCCAGGGAACACTAGTCACAGTCTCCTCA

SEQ ID 51: PN encoding 2A10 VH humanised construct H17 SEQ ID: 17
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGGTCAAGCCTGGGGCCTC
AGTGAAGCTCTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT
GCACTGGGTGAAACAGCGACCTGGACAAGGGCTTGAGTGGATCGGAAATAT
TAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAAAGCC
ACCCTCACCGTCGACAAATCCACGAGCACAGCCTACATGGAGCTGAGCAGC
CTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGCTAC
TGGGGCCAGGGAACACTAGTCACAGTCTCCTCA

SEQ ID 52: PN encoding 2A10 VH humanised construct H18 SEQ ID: 18
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40 GCTGACCAAGAACCAGGT CAGCCTGACCTGCCTGGTICAAAGGCTTCTATCC
CAGCGACAT CGCCGT GGAGT GCGAGAGCAAT GGGGAGCCGCGAGAACAACT
WOSAABREDACGCCT CCCGT GCTGGACT CCGACGECT CCTTCT TCOICITREM06/006535
GCAAGCT CACCGT GGACAAGAGCAGGT GGCAGCAGGECGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGECT CTGCACAACCACT. ACACGCAGAAGAGCCT C

45 TCCCTGICTCCGCGGTAAATGA I D 62

A BATOOAGGTRO AT ChraaaET ks TaeT faAGEsT6daaccTe
A CICICGTECHARSEAT CHESIRTACACCT CACCAGCTACTGGAT
G BCAOCTEGEACAASSBATAGABRTRSGATTGGAAATAT
TASTCOWETEANG I CCETIAGCT AAGTATASAGHGAAGIA@AEAGAG CAAAGCC
A@C@WWKWGWWEWAGCAGC
CFEAGATCTEAS GREXACE LOFCTEAC PG CAANGGGCTAC
OB A S AT AR AN AT GACAGT T CAAGAGCA

GACCGTAGACAAATCCACGAGCACACCCTACATEGACCTRA
@A@CFGAGATUGA%AOAC(}I:CGFGFATTACFGFGAACFMOAGB

g st A TR ERT GGG

= CAGCTC
C 3 TTCAGT
G & GAGGCT
CaeSheAT&teehdddndcitk 6d CACGT
TCHEOCEAG T EASCAAGATCEHMEAACAAAT CATGATCTCCCGGACC

CCT GAGGTCACATGCGT GGT GGT GGACGT GAGCCACGAAGACCCT GAGGT

GGT ACGT. GGA

A SRR T T RSO RN A S ST 1k 20

G6@ﬁ@ﬁﬁ&%@@ﬂﬁQ@ﬁ§iﬁEﬁ&ﬁﬁiﬁl@@&i@@&&ﬁﬁ@&&ﬁﬁ%ﬁQﬁﬁcAG

C@G@@WC@@&@@G@(&W WATGGG
SECCAATOTRGACAGCTC

CAGCG
BOLETFGGAGGCT

ﬁ@%ﬁf@*ﬁgéﬁ@ﬁ1iKfﬁ@@ﬁ@@@ﬁﬁ@ﬂﬁﬁff@?ﬁ@K@Tﬂﬁ@@éﬁﬁ@ACGT
TEAAE T AN AR AT FARRACCCCAACGT CT TCTCAT

GCTCCGT GATGCATGAGGCT CTGCACAACCACTACACGCAGAAGAGCCTCT

SEQ ID 55: PN encoding 2A10 VL humanised construct L14 SEQ ID: 21
GATATTGTGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCTTGGACAG
CCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGATGGG
AAGACATACTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCTCCACAGCTCC
TAATTTATTTGATGTCCACCCGTGCATCTGGGGTCCCAGACAGATTCAGCGG
CGGTGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGGAGGCTGA
GGATGTTGGGGTTTATTACTGCCAACAACTTGTAGAGTATCCGCTCACGTTT
GGCCAGGGGACCAAGCTGGAGATCAAA

SEQ ID 56: PN encoding 2A10 VL humanised construct L15 SEQ ID: 22
GATATTGTGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCTTGGACAG
CCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGATGGG
AAGACATACTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCTCCACAGCTCC
TAATTTATTTGATGTCCACCCGTGCATCTGGGGTCAGCGACAGATTCAGCGG
CGGTGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGGAGGCTGA
GGATGTTGGGGTTTATTACTGCCAACAACTTGTAGAGTATCCGCTCACGTTT
GGCCAGGGGACCAAGCTGGAGATCAAA

SEQ ID 57: PN encoding 2A10 VL humanised construct L16 SEQ ID: 23
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CCCTGTCTCCGGGTAAATGA SEQ I D 63: PN encodi ng 2A10 heavy
chai n humani sed construct Hl4 SEQ ID. 35 29
WATBEWSHAGAGCT GTATCATCCTCTTCT TGGT AGCAACAGCT ACARKTEITI0W5/006535
ACTCCCAGGT GCAGCTGGTGCAGT CTGEEECT GAGGT GGTCAAGCCT GGG
GCCTCAGT GAAGCTCTCCTGCAAGGCATCTGGATACACCTTCACCAGCTAC

TGGAT GCACT GGGT GAAACAGGCCCCT
AT LT A PR EER A T A e S RS AL FEBACAG
CAGRITRCOATNTL EEGARRGTICACTAASARRESTRACMEAIAARGGATGGGA
AGAGANALTT BEANTTIGETIACTLCACHEE L CAGCEEAATETEMBAGCTCCT
ASCECAATTGEIETACARBCETRCATATGRS CETT COXEACBERTICAGCGG
C EEBEATCHT CUAC AT ACCATIOASAAGTEABCAGE GIBHBAGGCTGA
G RS S TRERG TAST CETAMCRACTAG TACBREFATCEE ST CACGTTT
WWMM&A@WT&C
GGACTCTACTCCCTCAGCAGCGTGGTGACCGT
GCCCTCOAGOAGCTTGGGOACCOAGACCTAOATCTGOAACGTGAATOAOAA
e AgIEAACAGNIAGTIE6A GRS TICTT SEGADAVP 450
] WW@@WTGGACAG

Y T % oAt P
TEOAMRS PEASREE T COTATARARBGATGGG
A e we! C". A SN A
}"‘kﬂ ‘7. !‘ib ‘r } 1.? Sy ToEacaGCTC
J

“e ACAGATTCAGCG

TR AL GCTCACGT

.3.{-
G aac-eee an- Au“ FhGAS %" ’%"‘ 9“"*‘ GAGGCT
G@G@ﬁ@ﬁ@ﬁ@@&r CAREI

oY SBAC p

@Qﬁ

AR %5
GM&M@AY@A‘@@@@WW dGGACAG
C@@@M@WWWMGATGGGA

AA’BTMSEEQWGISGGTGNG@@AG]A@A’EM)@\G CGG
CAGDGGATEAGBOROTOAT TTOACAGTGAAAATBAGOAGCGTGGAGGCTGA

GERFERTCREETETATIAKECCHAG SAAGCPABBATPAICCBETCACGTTT
GEE AL EEBRECAASET ST REATEARRCECTGAGGT GGTCAAGCCT GGG

SEQ ID 60: PN encoding 2A10 heavy chain humanised construct H5 SEQ ID:

26
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGG
GCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACT
GGATGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGA
AATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCA
GAGTCACCATGACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCTG
AGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAG
GGCTACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCAGCCTCCACCAAG
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG
CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
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GCCTCAGT GAAGCT CTCCT GCAAGGCATCTGGATACACCTTCACCAGCTAC
TGGATGCACT GGGT GAAACAGCGACCT GGACAAGGGCT TGAGT GGATCGG
WOAATATEAAT CCTAGCAAT GGTGGTACT AACT ACAAT GAGAAGT TRARERIB5/006535
AAAGCCACCCTCACCGT CGACACGT CCAGCAGCACAGCCTACATGGAGCTG 25
AGCAGCCT GAGAT CTGAGGACAGCGCCGT GTATTACTGTGAACT GGGACAG
GGCT
A ACTG@G@CCAG@GAACACTAGTCACAGTCTCCTCAG@CT@C%% CAAGGTC
ACEI s CERPBATNCACHAAASCCATGTSFAAAGCCAAA
GG&Q‘@BQ@WRA@GA@M@@@G@@Q@TMG@W@G%GATGA
GCTRACCAAGYH CCAR GBI ATEATI TR TGGIEASAGEITICTATCC
CAGCTERBATEET CEIEBAEIrCOCABASTASISEETASTCSBRGAACAACT
AW@@@@@@%@@W@@@K@G@W@@T@W@CTCTACA
(C RS ASOAES B FONE,

gl

GGAGGTGCATAATGCCAAGACAA
AGXIfGGymxﬁedmﬁAOMKMGOMINNJIHGRINCNJIJCCH:
ACCGT CCTGCACCAGGACT GGECTGAATGGCAAGGAGTACAAGT GCAAGGTC
TCCAACAAAGCCCT CCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA

Smmmwm@mmﬁm@m@ec@wtﬁ@sm ID:

2fiTGMIMAGAMJJKIHCNJITGMIHCCCHIHCNMKECTHH%JCC

A -? CAPS WWTW%@KGGTGTCC

ero.h-eer a

m%-;l R *’3}-15;,;% pRoRcTacs
em

viosltie GG C1ITCACCAGCTACT
ORI R AR GaTCach
A ARG R G T ARG N o GAAGAGCA
e
ARCAGLETCGABATOTOAOCATAT GOLCATETAEIMCTRTOAAES COGACAG
GGENADT GBGGCANG G GRACARCIAGT CASFSETETCCTCAGCCTCCACCAAG
GGOUCNHI%MEWﬂIEKxm&m&mnm%@@mmmmﬁyGCMmmMﬂGGGGG
CACAGEBCELCTGEACAGTBTIGCEIREAL

C%WT%WAMA@W@@W@@@@GW@A@WTTCCCG

A

CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA

ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC

AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC

CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTC
TCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA

GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA

GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA

TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA

SEQ ID 62: PN encoding 2A10 heavy chain humanised construct H700 SEQ ID:
28
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10 GCTACTGGEGEGECCAGCGAACACTAGTICACAGTICTCCTCAGCCTCCACCAAGG
GCCCATCGCGTCTTCCCCCTGGCACCCTCCTCCAAGACCACCTCTCEEEEC
WOASAGIBEICCT CGCGECTGCCTGGTCAAGGACTACT TCCCCGAACCHATAAP2006/006535
CGTGTCGTGGAACT CAGGCGCCCTGACCAGCEECGIGCACACeTT CCCEG
CTGITCCTACAGICCTCAGGACTCTACTCCCTCAGCACCGTGGTGACCGETGC 15
CCTCCAGCAGCTTGCGGCACCCAGACCTACATCTGCAA! T
AR AR T AIAA T ok G AR A GGTGTCC
ACT RO T ACETOO COARICHARORE BAG B RANG AGCCTGEG
' CORGCAR A GHWWCCAGCTACT

--gﬁﬂiA . §
e!:’:t SRE .i';“ : 5§‘& e“ :&e‘ e\u{' e'v“g GGTGAC
GEARICCAGRAAGH ACEAGER ’7”‘ S Ad TCCCGG

cm@mmmmmmw&gMGc

CTEAGACATGCCOABUGES CCOAGOACCHEAAETCGEGGBGGCACCGTCA
GTICFPRU N ECTEET CAKAACC CAAGGASALECAGATGATETTICCGGACC
c@?%@%@é@ﬂ@@ﬁ@éﬁ@@@@@@@mmmm

C GACAAA
G *GTCCTCA
C AG GTCT
C ek GeA AAAG
G ¥ % GATGAG

CTOACOAREAAIGAEETS SECOTORE T IRARIGRACARAGEEH CTATCCC

BCTG? GAGRIBCAXROTG CEUMRABERGAACAACTA
CAEGRQCEDGB@@EOﬁEIGﬂIGGNHIEﬂG@@EKKﬂENﬁEEE@GEﬂGTACAG
CRAGEITCACCEICCRAAABAGTAGEIEEOXEEAGS GGAXNCCECITCTCAT
GCTCUBEAGATC 3 ATGAGSCTBFISCAMSMNCTRCTHEACBUABBAMSAGCCTCT
C OO EAERAPRIGTSAAGAAAGT TGAGCCCAAATCT TGT GACAAA

SEQ ID 63: PN encoding 2A10 heavy chain humanised construct H14 SEQ ID:

29
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGGTCAAGCCTGGG
GCCTCAGTGAAGCTCTCCTGCAAGGCATCTGGATACACCTTCACCAGCTAC
TGGATGCACTGGGTGAAACAGGCCCCTGGACAAGGGCTTGAGTGGATCGG
AAATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGC
AGAGCCACCCTCACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCT
GAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACA
GGGCTACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCAGCCTCCACCAA
GGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGG
GCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTG
ACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCC
GGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGT
GCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAA
GCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAA
AACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGT
CAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGA
CCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAG
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ACTCACACATGCCCACCGT GCCCAGCACCT GAACT CECGGEEEECACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC 50
WE@ROTREET CACAT GCGT GGT GGT GGACGT GAGCCACGAAGACCOICIAER2006/006535
TCAAGI TCAACT GGTACGT GGACGGECGT GGAGGT GCATAATGCCAAGACAA
AGCCGCGEEGAGGAGCAGT ACAACAGCACGTACCGT GTGGTCAGCGTCCTC

G:E\62 WO 2007/ 003421 PCT/ EP2006/ 026235 S@MWAAGACA
A 'E TR eLy AGAVBPARSGERBERALCGTCCT
. GO AAGGAGCEACNARBTGCAAGGT
CEMMWWCWBGWG@NH@@E%AGCCM
AGEBITAGECICCCAGRACTACAGSTBAAGAZDCTCGETBCHTAICT CIBGGATG
AGCHTERECARS AACCHE GTTABCTISHRCOPTECTETTCAAREBTTCTATC

C SN G ERENEARPEBECHE CEBEAAGAACAAC
T St CTCTAC
A . %) EAGBTBGC SaPeTTeTe
A F GAAGAGCCT
CN GOGGCT GAGGT GGT CAAGOCT GGG

GCCTCAGT GAAGCTCTCCTGCAAGGCATCTGGATACACCT TCACCAGCTAC 20

\y aGT
S DA AR SRR B R A eat ey o= 10
3MAAGCCACCCT CACCGT CGACAAAT CCAGCAGCACAGCCTACATGGAGCTG
ATGGERTEGXBTTEHTDAACCIETTLHGI AGGITAGUAMCAGEIMDEGGTGTCC
ACECUEAGEISCACETACATOREIBIASHECHELT GASGTGBICAAGRSTGGG

GERFEAGFEALS CTCTHET EEHACESATS A ATACATTIEACCAGCTAC

T Aﬁﬁ@%@@éﬂ%%*&@KHKK@@%E@@@R@*GGATCGG

AAGAGC

¢ SCAG GCTG

A TG ACAG

G CACCAAG

Gﬁ@QﬁN&ﬁEﬁ@&ﬁ%EMmm&%%&%%&@@ﬁ%M@@ﬁﬁéﬂﬁﬁﬁﬂGGGGG
CACHRYGEIBCAGRGEHECCTCR

CGGWGIEGMGEGﬁUIEKGGEGG@QﬁEN&ﬁ%@M?@GGﬁ@@ﬁ@&@CEﬁCCCG
GEEGTECHEAARTCAGURBEAESTATATACTE BTAGICAGCE BGBI GACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTC
TCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA
GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA

SEQ ID 65: PN encoding 2A10 heavy chain humanised construct H16 SEQ ID:

31
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGG
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ACCGTI CCTGCACCAGGACTGCGCCTGAATGECAAGGAGTACAAGI GCAAGGETC
TCCAACAAAGCCCTCCCAGCCCCCATCAGAAAALCCATCCTCCAAAGCCAAA
WOSEBTNBEOCCGAGAACCACAGGT GTACACCCT GCCCCCAT CCCEFIERR006/006535
CCTGACCAAGAACCAGGTCAGCCTGACCTCGCCTGGTCAAAGCCTTCTATCC 40
CAGCGACATCGCCGTI CGAGT GCGAGAGCAAT GEGCAGCCEAGAACAACT
ACAAGACCACCCCTCCCGTGCCTCEACT CCGACEECTCCTTCTTCCICT A
O AR G T H AN SR H AT OO GARCAGCTACT
GEATGCACTGCOARAGACAGCRAC AT EAMACGRACIACABERCATCGGA
AATATTARCUITGEGDMNTGS KGGTAG TAAGBACAA EBAGAAGT 2EARAGAGCA
AAGOCACOOTCACOSET GGQWTCWCGACEE@AGC@ACATG GAGCTGA
CORGSATEASATCTEABCATAT CTGCATAATA 50
Géﬂ@%@ﬁ@%@m@ﬁ@f@@mﬁ@@@@%@@q@mCMse

G CAETEGGGGC
A » GAC
els 2 3 CCCGG
C F;’;P 5 CCGTGC
CeTehdsa AEACTAAACIA CAAGC

CORGSARCANEAACGIHCOACARACAACEPAGR CAIATERT GACAAAA
CTCEOATARGCOCACEE RGCROAGUAINCT CANATCEERECIGECACCGTCA
GTCTTGUACILOCUTBE AMATCORRGGABRBCATDRFGMOTI GGG GACC

‘ @!@@@@P@@%@
RGOS AN @AWW%CCTCA
N CACIR Ao BACABAS GGTCT
ég AARECCCTERONGR A6 ﬂd@ﬁéA%@Cﬁ éﬁﬁ&AGCCAAAG

RGP
C@@@WA&G@@T@Wﬁ@@Qﬁ@%@@@@@@@@@m¢H@@@@Q@ACAG
CAACOTPOATTAS TEGRCAACAGRLSEE G CRABCAGIEGHACSTIIAl CTCAT
GGTCE GLGATEC STGRIBG CXTNIE GATAABCACTHGASGIAEGCAAESBEE CTCT

CCBEGTCTCCGGGTAAATGA
GCTGAGGATGT TGGEGGT TTATTACTGCCAACAACT TGTAGAGTATCCGCTCA
CGI'TTGGECCAGGGGACCAAGCT GGAGAT CAAACGT ACGGT GGCTGCACCA
SEQTIOTES: RN EOEOCDOGCANT CEaN ChAaIDATMasaed COGSAGTIHECCBEQ ID:

32
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGGTCAAGCCTGGG
GCCTCAGTGAAGCTCTCCTGCAAGGCATCTGGATACACCTTCACCAGCTAC
TGGATGCACTGGGTGAAACAGCGACCTGGACAAGGGCTTGAGTGGATCGG
AAATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGC
AAAGCCACCCTCACCGTCGACAAATCCACGAGCACAGCCTACATGGAGCTG
AGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAG
GGCTACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCAGCCTCCACCAAG
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG
CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
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25

CTGI TGTGIGCCTGCTGAATAACT TCTATCCCAGAGAGECCAAAGTACAGT G
W@2RGEBEEACAACGCCCT CCAAT CGGGT AACT CCCAGGAGAGT GTESAIZRAPN06/006535

GCAGGACAGCAAGGACAGCACCTACAGCCT CAGCAGCACCCTGACGCTGA

GCAAAGCAGACTACGAGAAACACAAAGT CTACGCCTGCGAAGT CACCCATC

ACEG L ToC AR AT Oh AN L AR A LA SCAAGGTC
TGEANGARAGCLCEEGGASCECCCAT B AGAARACCAT CTCCAAAGCCAAA

GABINEUTRCCAGAACCALACHTS TACALLEACRL S ACRTE CEGSGATGA
GOTCXTBAAGAH CTCEU TGRIIAASGOTTECTATCC
CAGEEACARICIECABTCCAEPGCLABAGRSATEGECMIBTSEIBAACAACT
ACGAAGAPEREATATTERATEET G CACIACEASCHETCAATCTIAQ@CHACTACA
WT@W@@H%TTCTCA

GEMIAENATETHHAE
TR A P AR RGP PG eceTe

GATCAAACGTACGGTGGECTGCACCA 40
TCTGTCTTCATCT TCCCGCCATCT GATGAGCAGT TGAAATCTGGAACTGCCT

ST P F A sco

BCAGGACAGCAAGGACAGCACCT ACAGCCT CAGCAGCACCCT GACGCTGA
AW@W@W&KWW@G@TGTCC
AG: GIGPAGACTGGHEATEARGACGIEBICABGCCTGGG
GOBJCAGTCAABCTQTCC TG CHAGACATE TEGATAGAGETEBACCAGCTAC
TGOMIGCACTIGEGIBAARCATTCGACCTGGACAAGGGCTTGAGTGGATCGG
AM@@%W%&&T@@‘@G@WA@W@T@AAGAGC
AARGEEA 6%&66@@@@%@@&%%@@@@@%&%@%@6AGCTG

.Aeﬂe er ola’A ueéa Aeiue' %@%GGACAG
ACCAAG
e sé’ "‘5’- £ f."%%"’;? GGGGG

04 YO !0
CAGE #9’ 2 :. &Lt ewA S u:' ELPANSLGCGTGA
C@@iﬁf@@ﬂ@@“@%% E@A@%@@% Cé@l%TTCCCG
GGAGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTEORATAG CTEGRGAACTACARCAACATE FGAAWTGTGAXTCACAAG

ACTCACACANBUC CACEEIECTRAGEAZCT BAXETCBEBSEGCECACCGTC
AGFCTTCCTCITCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
@ﬁ@@%ﬁ&@é@&é@m@

5& ,_; € '-ee-.w es- Ne TGAGG
R AT FUCAAGACAA
c"%ﬂ.‘ﬂ \A Af"c‘:' .',7 Vm .{:’V\fn ::‘:'ev el VA x( C%%CC;FTCC
TCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA
GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA

SEQ ID 68: PN encoding 2A10 light chain humanised construct L6 SEQ ID: 34

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCGATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGG
AGAGCCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGAT
GGGAAGACATACTTGAATTGGTTCCTGCAGCGACCAGGGCAGTCTCCACAG
CTCCTGATCTATTTGATGTCCACCCGTGCATCAGGGGTCCCTGACAGGTTCA
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AGGGCCTGAGCT CECCCGT CACAAAGAGCTTCAACAGGGGAGAGTGTTAG 15
SEQ ID 72: PN encodi ng 2A10 |ight chain humani sed
wW@aw3nedet L16 SEQ I D 38 PCT/EP2006/006535
ATGGGATGCGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCGATATTGTGATGACCCAGT CTCCACTCTCCAACCCCGI CACCCTTGG
CACGCCGGTCTCCATCTCCT %
GE@QQMK@@N%@M AR eARfe %
CmmTﬁﬂm@ﬁﬁWmWWGCTCAC
G TICSGECEGERGGACSEARE TERAGATOMACCIARBGATIGBAT GCACCAT
CTGTGIU@A T TEEEEGTOAPCT GAT/BRALAE TN GAAATPC TGGAABTGCCTC
TCET GTERSECIESETCRTALCAGETAVRCCAMSAGAGETCARABTARAGTGG
AACTTEEACHAT BESOECENA T CARGARC TR CCACEABAT TETTACAGAG
CAGEACASLAAGE g %WT@W@@@&@W@@CTGAG

CAMAEAEEAS 'éfw AP IR CCATCA
A\ A A AdA é.‘ AC e
e R

AGGGCCTGAGCT CECCCGT CACAAAGAGCT TCAACAGGGGAGAGT GT TAG

s@é@débﬁsw drilofRie . Am@. Méh%ﬂh&h@éd‘c&%{ﬁmtiﬂ@ SEQ ID: 35
A th 'e* AGGTGTCC

A 3,»%.:‘(33 I ! & *z‘ ‘é;.,.-.s it HEGCTTCE
é’ ea cet L tv t‘ é &wju

CRTTTERCEAGRSE NG k\e‘. CCACAG
CR@@?MW«H#TH@?@@@%&&@@T@%E%@%@J&@A%%GATTCA
GCAGCCOIBEETTCAGCELACESATUNCACAS v Q!
G&GTTT AWMWMW/@@AWCG CTCA
WWWMACCA

Ga&i

CGITURED

cﬁéﬁ@ﬂ@f@&@ﬁé@fﬁm&ﬂ%ﬁ@ﬂ COBAMGAGH

G GWW@%%TCACAGA
G CTGA
G CCCATC
A ST céﬁ% y - TGTTAG

construct L18 SEQ ID. 40 50

|
] 36 GGTGTCC
AC CGATATTGTGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCTTGG
ACAGCCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGAT
GGGAAGACATACTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCTCCACAG
CTCCTAATTTATTTGATGTCCACCCGTGCATCTGGGGTCCCAGACAGATTCA
GCGGCGGTGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGGAG
GCTGAGGATGTTGGGGTTTATTACTGCCAACAACTTGTAGAGTATCCGCTCA
CGTTTGGCCAGGGGACCAAGCTGGAGATCAAACGTACGGTGGCTGCACCA
TCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCT
CTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTG
GAAGGTGGACAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGA
GCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGA
GCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATC
AGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG

SEQ ID 71: PN encoding 2A10 light chain humanised construct L1565 SEQ ID: 37
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCGATATTGTGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCTTGG
ACAGCCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGAT
GGGAAGACATACTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCTCCACAG
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WD 2007/ 003421 PCT/ EP2006/ 006535 5
GACAGCCGGTCTCCATCTCCTGCAGGTCTAGTAAGAGT CTCCTATATAAGGA

WA BBGORWEACATACT TGAAT TGGT TTCT CCAGAGGCCAGGECCAAT ICIZREM06/006535
GCTCCTAATTTATTTGATGTCCACCCGT GCATCTGGGGT CAGCGACAGATTC
AGCGGCAGCGEGT CAGGCACTGATTTCACACT GAAAAT CAGCAGGGT GGA

TG T RSO AN I G SHU IR e ATTCA
CREGCROTCRRTITACGLAK

REAGEETGGAG
TAGECGCTCA
ACBGIGGATGCACCA
TGRGTETFCATCAGRACE COXT AGATGAGAR B EEAAAN TBIOGGAAGTGCCT
C%@W&@W@WM&M@W@(@WTACAGTG
KA ACESEECCTFEANAREEEET A ACCASCACKBTETCACAGA

E@%@% o e Rt
A ABSTIAORACISTARAGERTTAC

DY Eﬁh @F\%BEI}BPEX ?@mﬁvmmmm@mw 85EQTD: 38

TGTCC
TTGG
AT GGAT

G@%gwﬁmgéﬁm@&m@ GARERT CCACAG
CRESAB NV MERFRGAT B TROACCOTRTATCROGS AGASAGATTCA
GCRETBBRSCEITACGBACTEAT MCACALT GAAAAITCAGEAGGGT GGAG
GBIGAGGATGTTGGGGTTTATTACTGCCAACAACTTGTAGAGTATCCGCTCA
OV TS ECAGYBERECA SRS A KTDANAC BIRAEBRIGBATGOACCA
TGTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCT

ol **@%m I e S A

S
A
A
A

Je A 9 R R / A CTGA
wx Q: \ ] ‘5 ‘;- o -.é a 1&4 \a ‘F?c.i
R R boure

GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVL GSSGL YSL SSWWTVPSSSLGT
B et g SO oG HimariSad GRSttt L 17 SEQTD: 39
Q%WW%@@W@@WGTGTCC

A
AGEGCRA TR A ERAGGABGCCACTCTCCCTGCCCGTCACCCTTG
GARAGRA: EROATCPESHISCAGGTCTAGTAAGAGTCTCCTATATAAGG

ATGGGAAGACATACTTGAATTGGTTTCAGCAGAGGCCAGGCCAATCTCCAC
AGCTCCTAATTTATTTGATGTCCACCCGTGCATCTGGGGTCAGCGACAGATT
CAGCGGCAGCGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGG
AGGCTGAGGATGTTGGGGTTTATTACTGCCAACAACTTGTAGAGTATCCGCT
CACGTTTGGCCAGGGGACCAAGCTGGAGATCAAACGTACGGTGGCTGCAC
CATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGC
CTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAG
TGGAAGGTGGACAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACA
GAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCT
GAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCA
TCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTA
G

SEQ ID 74: PN encoding 2A10 light chain humanised construct L18 SEQ ID: 40
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCGATATTGTGATGACCCAGGACCCACTCTCCAACCCCGTCACCCTTG
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ELTKNQVSLTCLVKGFYPSDI AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVIVHEAL HNHYTQKSLSLSPGK 50 SEQ | D 80:
WQ@2m0/0034ght chai n humani sed construct L11 - 66PQYIEP2006/006535
2007/ 003421 PCT/ EP2006/ 006535 5
NGMSCIILFLVATATGVHSDIVITQSPLSLPVTLGKPASISCRSSKSLLYKDGK

Gﬁﬁ#ﬁﬁﬁ QMWMW%W%T%ENN AAGGA
GASHAEAAT

TGIGCACA
GQTCCTAATTTATTTGATGTCCACCCGTGCATCTGGGGTCAGCGACAGATTC

AGRBEUAGCHIGE TEAREEESCTIGAEKDSACAGEE AN AKIOAGGACBG TGGA
GCOTBREGSRY TREDEGETT TN BEQTGE GAACPACTEGTAGAGAAT CCGCTC
ATETTIGGCOAG CBGACCAAGE TSEAGATOAAACGTACGGTGGCTGCACC

AFOFSTEPCEA FETFERSE B EARETANKE A KAPPCIAXTCFHSAACTGCC

T GTACAGT
G AGTISTCACA
G CCTGACGCT
G TCACCCA

TGARGSIEELAACAACHCPAGIEACAGAEAGC D HCAES A SAGQGTGTTA
Gencodi ng 2A10 VL hunani sed construct L11 SEQ ID: 78
GATATTGT GATAACCCAGT CTCCACTCTCCCTGCCCGTCACCCTTGGACAGC

CthTr GGTCTAGTAAGAGTCTCCTATATAAGGATGGGA
S @‘?’r A YSGCCAGGCCAAT CTCCACAGCTCCT
M@W@Mﬂ; BECGT GCAT CTGEGGTCCCAGACAGATTCAGCGS 25

CGGTGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGGAGGCTGA
GGATGTTGGGGTTTATTACTGCCAACAACT TGTAGAGTATCCGCTCACGTTT
S GREFEEAPRUMSEQIOB B A (NDGERASE) ng
M2ESL YRARGLGRS FEESE ATRE PV HRDBAQEAPLNSAYPSAGASVIQPSSSPL
EA§W£§W@NW§§§E%WSV§Q@M@GWWQ@ETEAPW
EMAICET PR

HEAAEDSSPBSEPVDLFS
/ ‘\N" TCACCAGCTACT

T TGAGT GGATGGGA
AATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCA

séé @ﬁf WW%%%@%EWGCACAGT CT ACATGGAGCT GA
v“. "‘Q" -‘.‘ ."" A ?-O"’f‘ q <Q' U APAA, -f" LEWMGN'
4.3& vn R+ 1 &3‘3“ ié uu ;]i.m %) .wa}e' FAPYSPLGQGYW

SEQ ID 78: 2A10 VL humanised construct L11
DIVITQSPLSLPVTLGQPASISCRSSKSLLYKDGKTYLNWFQQRPGQSPQLLIYL
MSTRASGVPDRFSGGGSGTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTK
LEIK

SEQ ID 79: 2A10 heavy chain humanised construct H1
MGWSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWM
HWVRQAPGQGLEWMGNINPSNGGTNYNEKFKSRVTMTRDTSTSTVYMELSSL
RSEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID 80: 2A10 light chain humanised construct L11
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ACAGCGGCCCTGRECTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGAC 40
GGTGTCGTGGAACT CAGGCGCCCT GACCAGCGECGT GCACACCT TCCCGG
WECTBTOGRACAGT CCTCAGGACTCTACTCCCTCAGCAGCGT GGT GABTIAIPIB06/006535
CCTCCAGCAGCT TGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGC
CCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAA
MCTCACACA&C;CCCACCGTGCCCACI:A A &ﬂ A \‘}QD GKTY
LNW@@@P@@?WW@JWEAEDVGV
GEOCR EE) T CLHGGRASMN CLLNNFY
AZAV(E QH@QSQES)A‘CBD&MST@SBS@GKMYEKHKVYA
CW@W@ATMAGGAGTA@AGTG@AGGTCT 50
CCAACAAAGCCCT CCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAG
GGCAGCCCCGAGAACCACAGGT GTACACCCTGCCCCCATCCCGGGATGAG
SEQ7DVE! : RN 2neoding12 At VEPRODGNBREsmstuct H1 SEQ ID: 77
CATGYGEAGRICAIE CAGTUTBGCGECTRAB GASYIGANGBTITAGGGCCTC
ABGFCAXBETETCE CAIABECOIFSACCASTRACTGGAT
G %W@@T@KWA@@GAAATA

A " :A‘;:e'
RIS fé‘é‘é‘ -:\a mwn Tl QBpCACACT
Gg\ ‘e"‘ﬂb '“ G, ‘f NG 'cggG IA8AGGGCT
A

A A

S eete' A e s éCTACAGGTGTCC
ACTCCGATATTGTGATAACCOAGTCTCOACTCTCCCTGCCCGTCACCCTTGG

ha§ ~ s V .'A 0 ,
AWMMH@WMGWMAGCTCCT
ARTT CAGEAGATIGTLEAOAT BAG CATAAGAC BT RCAGAG 8CBITAAGCGG
CC O TP GCTCABECALRCAAAGTOACAGT GAAASTUREACEGEHEAGGCTGA
CEATGE OGGEET TTATEACNTEGTCCAKAEAEET CIMBAGTAFACBETTACGTTT
GGUTAGCBTCACTBAAGCAATTBAGKIIAAAACAGAGACECCAAAGTACAGT G

GAAGGT GGACAACGCCCT CCAAT CGGGT AACT CCCAGGAGAGT GTCACAGA
GCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACCCTGA 25
sExmmmBmmM@mxmm@mmmmmmmmm@wmmmammmMAmnﬂﬂxmxmg
CANBRRBCTRCAGGTGTCC
AGEQUGA@@TG@A@C&GGmGEmGQQFGGGG@tGN@@TGAAGAAGCCTGGG
GCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACT
GGATGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGA
AATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCA
GAGTCACCATGACCAGGGACACGTCCACGAGCACAGTCTACATGGAGCTGA
GCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGG
GCTACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCAGCCTCCACCAAGG
GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGC
ACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGAC
GGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGG
CTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGC
CCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGC
CCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAA
CTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTCA
GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC
CCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT
CAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAA
GCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCA
CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCT
CCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAG
GGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAG
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QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYW VHWRQRPGQGLEW I G N
IN 30

WP SNGUTMNYNEKFKSRATMIRDTSTSTAYMEL SSLRSEDTAVYY CER@EEMNB/006535
QGTLVTVSS SEQ I D 86: 2A10 VH humani sed construct H20
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWWHWRQAPGQGLEW | GNI N

35
CTEREOMNRAUGCARITPBPSETANIS HSCRIFFAGMAD TATCCC
AGGEAGASE FECGTG BACTRECAGARGANT 6B CAPICGEAGAACAACTA
CANQACEAEBEEPGEREVSOIGCATHIGEBGHBRFFCTIECIRNC TRTACAG
CAABCHCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT

GETNES TENFGEARRSNEBL TR CAGAASCRETACATCEAGRAGKGCCTCT
ceeTiefyYRecaEss GAALO VH humani sed construct H22
QVQALVQSGAEVKKPGASVKVSCKASGYTFTSYWHW/KOQRPGQGLEW GNI N
45
SPONOFNNTIENCSHNENIATD Bl REN I IRsHit BREMTAOASHRIEE GDESER ID: 90
ATEEAATVES ABCTEY BCAZSEY O OTTEE BAG CARGCAGTTACRBGTGTCC
8 ?R‘??GQQ%?AAB@@EGW@@%ﬁécCTGCCCGTCACCCTTGG

A AAGGAT
GG _ A CACAG
C CCA GATTCA
G V - @@W%%%WQTGGAG
GP MIEKFKSRAE TVHAS T SANRECS GRABTA f@%‘W@CGCTCA
C@E‘T T@G@GW%@@A@@EG@AGM@@MGW@ AIGCACCA

TAFGORINEATBEVRKGTE S GABCREATEAG SAGHVBRARXCXLBARST GCCT
CTNBINGIBFEBGHKSEVOIARIAATS TATELSSORSENGAGG CBAISSTACAGTG
GRAGH VG GAT AEQG 8T CCMICIBGEGT ANCT CCONGBASAGTGTCACAGA
GCAGGALAGEAAGIHACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGA
G '\ CASAXASAS BOCESEENAGTRAWCCATC

e R

GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVL QSSGL YSL SSWTVPSSSLGT
SERDBYNARPUHMRR KNSRI HECHIPGPAPEL AGAPSVFL FPPKPKD

S%W$ﬁ%ﬁL s YTFTSYWMHWVR(ERPG%%%V%&N

Q

SEQ ID 86: 2A10 VH humanised construct H20
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQGLEWIGNIN
PSNGGTNYNEKFKSKATMTRDTSTSTAYMELSSLRSEDTAVYYCELGQGYWG
QGTLVTVSS

SEQ ID 87: 2A10 VH humanised construct H21
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQRPGQGLEWIGNIN
PSNGGTNYNEKFKSKATMTRDTSTSTAYMELSSLRSEDTAVYYCELGQGYWG
QGTLVTVSS

SEQ ID 88: 2A10 VH humanised construct H22
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVKQRPGQGLEWIGNIN
PSNGGTNYNEKFKSKATMTRDTSTSTAYMELSSLRSEDTAVYYCELGQGYWG
QGTLVTVSS

SEQ ID 89: 2A10 VH humanised construct H23
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ELTKNQVSLTCLVKGFYPSDI AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVIVHEAL HNHYTQKSLSLSPGK 30 SEQ I D 93:
WQ2W0/0dg2alvy chai n humani sed construct H20 MOASEIT/EP2006/006535
LFLVATATGVHSQVQL VQSGAEVKKPGASVKVSCKASGYTFTSYW M
HWRQAPGQGLEW GNI NPSNGGTNYNEKFKSKATMIRDTSTSTAYMELSSLR

QBT ANYCEL OB VT R GNIN

P%‘SGGTNYNEKFKSKATMTVDTSTSTAYM%E SSLRSEDTAVYYCELGQGYWG

QG YLERMSSKPSNT KVDKKVEPKSCDKTHT CPPCPAPEL AGAPSVFL FPPKPKDT
LM SRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW

SVLTVL NGKEYKCKVSNKAL PAPI EKT]I SKAKGQDREPQ\/YTLPPSRDE
SEQK OMGrhuraanisgthaes WKTTPPVLDSDGSFF
Q\é@kygﬁs@@im RISV PEKASE EEE&@NMUV@WQF@’@@GLEWGNIN

P INGEG FUME KIS KARLINKBITSIS AYMELSSLREEDTAVYYCELGQGYWG
QGBBTMIS-L VATATGVHSQVQL VOSGAEVKKPGASVKVSCKASGYTFTSYWV
HWRQRPGQGLEW GNI NPSNGGTNYNEKFKSKATMIRDTSTSTAYMEL SSL
RSEDTAVYYCEL GQGYWEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL
SE® 1D 91: 2A10 VH humanised construct H25
QAL VKISG RERKK FBBASHVISCHATRAVE TS S MEVE R RORPSSEE EWMGNI
NS MGBINYKERAKS RYAWFAR BT BTRCRRERLSSE RERD THRYFEERPGR G YW
GBI CW\DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVL HODW. NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRD
EL TKNQVSL TCLVKGFYPSDI AVEVWESNGQPENNYKT TPPVL DSDGSFFL YSKL
SEQ | D\VEX SRR MESSRIVHEAMAN SR CREABICEPAO - 69 WO
MGOP3CO0BUYATRATT VERSTDAQ DI QSIBAE YKREG A BVEY.S QRAS RIS YWM
HWVRORPGRGLEYVIGNINRSNCGTRENEKFKSRATMTRDTSTSTAYMELSSL
RW%QM@M@MW@K&WW&W@ﬁWTML

el e e e e
5 Q ] / gu SV SS5he

EMMWWEM@&@WM@HM
TM$&W@Q@N@R§Q&WSMWHNE@K%I@WPQ¢WL PPSRDE
L TKNQVSL TCLVKGFYPSDI AVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLT
15 VDKS FSCSVNHEAL HNHYTOKSLSLSPGK. SEQ | D 96:
SEQYB G2 2AT SR SRR RUEHT SO ERTIC RD
MGWSCIILFL ATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWM
HWVRQAPGQGLEWIGNINPSNGGTNYNEKFKSKATMTRDTSTSTAYMELSSLR
SEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID 94: 2A10 heavy chain humanised construct H21
MGWSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWM
HWVRQRPGQGLEWIGNINPSNGGTNYNEKFKSKATMTRDTSTSTAYMELSSL
RSEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRYV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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MGASCI | LFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYVWM

HW/KQRPGQGLEW GNI NPSNGGTNYNEKFKSKATMIVDTSTSTAYMELSSLR
WQR007/003421 PCT/EP2006/006535

SEDTAVYYCEL GQGYWEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG

CLVKDYFPEPVTVSVWSGAL TSGVHTFPAVL QSSAL YSLSSWI'VPSSSLGTQ

TYI CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPEL AGAPSVFLFPPKPKDT

LM SRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWV

s H%&WE\X{K%V?NWﬁ&%&éWﬁWEPWLF’F’SRDE

M v
AR MR N i S ot
StAHY YOHAE CRPAM GRS TEIN 320D THEP IWINEEAPSSKSTSGGTAALG

CLVKDYAPERSPEIN YCALASBRK PGS RN SIEASEYBLISVIIT VRS SSLGTQ
TWM@WWSWWEB@ERKPKDT
YVGREDREVRSASYKUPEBVEY APGSKERBREEQY RS TYRVV
S@MWGWWMKWEPAWEK$MKWREWWQPSRDE
LTRAU GV SN R SRS RN I GCEPERAP EKAGHPAN I S BRISHTY SKLT
VRS RN GRGWESSTHEA IV AREVSTORBICREEQMSTYRWY

SVL TVL HQDW. NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSRDE
S@WQ% SHAIA RIS EPEORSIRICt P28 DSDCSFFL YSKLT

M A HISABYRRECASTRVSERAS AIEPTSYWM
H %k T T YMELSSLR
S e AALG
C 5 SLGTQ
T KPKDT
TIRENNSVIRV BRI RPR S EHRM MEL’\JM\%B&&E@KH@ YRVV

SVIETVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
L TN SSEASIVKGBYSISAMEWRMGRPENNKKTRPR S RGRRFLYSKLT
VIISSRIVQBEMY RSESITKIESNKAN A GKSL SKSRGBPREPQVYTLPPSRD
EL TKNQVSL TCLVKGFYPSDI AVEWESNGQPENNYKTTPPVL DSDGSFFL YSKL
TVDKSRWOQGNVFSCSVVHEAL HNHYTQKSLSLSPGK 50 SEQ I D 99: PN
SEQJDR fig/ALbeary chaiamuseaniseshsonstoict 2t SEQ 1 D 85
MGYOS QL PLUATATENH SR EPQSIHABYBBE G ASVKVSCKASGYTFTSYWM
H\GAREIRESEIE CEVIGA GNP GG TOASESKEASHATCTY DESTSTAYMELSSLR
SE@TWEE@QTWLW@@SA@RKGWWWGTMLG
CRERY ENDARBRAV U&%@g@TLW\T/ASSSLGTQ
T PR E CAKSSONEPPKPKDT
MW EANAKFPREBAYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID 98: 2A10 heavy chain humanised construct H25
MGWSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWM
HWVRQRPGQGLEWMGNINPSNGGTNYNEKFKSRVTMTRDTSTSTAYMELSSL
RSEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRYV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID 99: PN encoding 2A10 VH humanised construct H19 SEQ ID: 85
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10 GCCTGAGATCTGAGGACACGGECCGTGTATTACTGT GAACT GGGACAGEGCT
ACTGGGECCAGCGGAACACTAGTCACAGTCTCCTCA  SEQ |1 D 100: PN
Weawomdiagt 2A10 VH humani sed construct H20 SEQ PCI/EBBI06/006535
CAGGT GCAGCTGGT GCAGT CTGCGGECT GAGGT GAAGAAGCCTGEEECCTC 15
AGTGAAGGT TTCCTGCAAGGCATCTGGATACACCT TCACCAGCT ACTGGAT

AOREAESIA
GCACTOGATOTHAMBECECCTCRI AR GADTICAGTRBAGEEGAAATA
TRAATCUTARCAATGRRGRTAGT SEQTTEAAGAGBAGAGC
CARCCIIGACZAIBGEACACBT CEACGAS CACAGELT AREAT GBABTTGAGCA
GCOFTACATCTEA GRS ACBECCTFCAFAGTEICAAGIBCBACAGGGCT

ACTEEBGECACCBAACRETAC TCATNGHRCTCEXCAACCTACTGGAT 25
GCACT GEGT GOGACAGAGGECCT GGACAAGGECT TGAGT GGATCGGAAATA

TTAATCCTAGCAAT GGT GGTACTAACTACAAT GAGAAGT TCAAGAGCAAGGC

S EQCOATEA P SRCOGNGTAXNUE RINEASET otpATreCIgRl GEDAD: 86

Céﬁ@@ﬁ@@A@ﬁfﬁW@@%ﬁ@%@W@#@@@@@GGCCTC
FEAAESTFEETEEAKEE

GGGCCTC

( "sea
AT T A AT AR RIS ALK CTGGAT
GCARTIEEETRBGALMGAGHCEIGRACAAGCRETIHAACIRABATA GGAAATA
TTAARCCTPAGECAATGS TCCGTABASASTHNT AATOAGASSAGIRAGAGLCAAGGC
CAS OANGGAT GNEGGN B CITICACGRC A ACTAINGENGGABCTEAGCA

COTTATAGT NG FEANGTIBEUACAGGGCT

GCCTGABA
AETEEEECEACEEAACACTHEACRIASTCACSERA! D 104: PN
encodi ng 2A10 VH humani sed construct H24 SEQ ID: 90

-71
SEQ ID 102: PN encoding 2A10 VH humanised construct H22 SEQ ID: 88
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT
GCACTGGGTGAAGCAGAGGCCTGGACAAGGGCTTGAGTGGATCGGAAATA
TTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAAGGC
CACCATGACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCTGAGCA
GCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGCT
ACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCA

SEQ ID 103: PN encoding 2A10 VH humanised construct H23 SEQ ID: 89
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT
GCACTGGGTGAAGCAGAGGCCTGGACAAGGGCTTGAGTGGATCGGAAATA
TTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAAGGC
CACCATGACCGTAGACACGTCCACGAGCACAGCCTACATGGAGCTGAGCAG
CCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGCTA
CTGGGGCCAGGGAACACTAGTCACAGTCTCCTCA

SEQ ID 104: PN encoding 2A10 VH humanised construct H24 SEQ ID: 90
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WD 2007/ 003421 PCT/ EP2006/ 006535 5

CAGGTGCAGCT GGTGCAGT CTGEEGECT GAGGT GAAGAAGCCTGEEECCTC
WOBDGOWEAT T TCCT GCAAGGECAT CTGGATACACCT TCACCAGCT ABTIAZID06/006535

GCACTGGGT GAAGCAGAGGCCT GGACAAGGECT TGAGT GGATCGGAAATA

TTAATCCTAGCAATGGT GGTACTAACTACAAT GAGAAGT TCAAGAGCAAGEC

BTG ARG AR TR A SR RS EAS 0GCCTC
A BRSO OO RAP EPAATCEATAGACEI) GACCASCFACTGGAT

GEACTGGH TRAACBAGARKICEd G GAREAGLE AEGGBATEGGAAATA
TS CTAGT SATGIBCEG TRCEAAGI AT AARGAERABITEIRGB GGAAGGC
CﬁG@@WGﬁEEGIKG@@KEGKUUKCGWEE@CKGECEAEN?GG&BGTGAGCA

Aaftsﬂ@vﬁ@me@f
T GACCAGGCGACACGT CCACGAGCACAGCCTACATGAGCCTRAGCCA

GCCT GAGATCTGAGGACACGCECCGTGTATTACT GTGAACT GGGACAGEECT
SEQ |BCTESEIACEHNCTRGHAGAGHSEACHRArEEHRD SIP@:IDPY1
c&e@ptsOAG%#@dmAecﬂ@r@d@@mmeqmﬁAGmmﬁcﬁE@Gccm

FGA AC 21T T RCARGES ATCGGATACACCTTCACCAGCTACTGGAT
GLAC IR ETGCOATAGAEACE TRCASANGROTTFOAL GGAAATA
SV el Ll 3*@ '**'prs‘- EraAcT

et B Al AT A
CREMAIAPEAS ee:e&\q‘%eg g'::‘_‘(&ﬁeee\"‘ T uee- GAGCA
GGRT FEFOAO S T A AR LR R AR I GERAGAGGGCT

A@m@%@WWACATGGA&TG 30
AGCAGCCT GAGATCT GAGGACACGGCCGTGTATTACTGTGAACTGGGACAG

SR P PR T AECA SR CANRAEREETOT Bt ) SEQ I

92CACAGCGRECCCT GGECT GCCT GGTCAAGGACTACT TCCCCGAACCGGTGA
ATSEEATCEABE TN ATCCTE AL TAGCANCAT TIATABSTGTCC
A@ﬁé@fﬁ@é@’éﬁ@@b@@@%@@@mﬁw@@m@m@cm%e

v RO SACEAGCTACT
GGATL - ATCGGA
MRS 5 acA
GRABSKA yiale GAGCTG
AG > GGACAG
GG TCCACCAAG

AACACTASHT AACARSTEEEEN
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG
CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTC
TCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA
GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA
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ACCGT CCTGCACCAGGACT GECTGAAT GECAAGGAGTACAAGT GCAAGGTC
TCCAACAAAGCCCT CCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA 45
WOBTABITCCCGAGAACCACAGGT GTACACCCT GCCCCCAT CCCGAITERR006/006535

GCTGACCAAGAACCAGGT CAGCCTGACCT GCCTGGT CAAAGCCTTCTATCC
CAGCGACAT CGCCGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAACT
ACAAGACCACGCCT CCCGTGCTGGACTCCGACGECTCCTTCTTCCTCTACA
GCAAGCT CACCGT GGACAAGAGCAGGT GECAGCAGGEGAACGTCTTCTCA 50

S A S SR AARSed o060 sz o

93CT/ EP2006/ 006535 5 SEQ I D 107: PN encodi ng 2A10

ATCOGATGEAGCOTRTATRATCATE TTICT TABT AEQAATAGETACAGGTGTCC
AGTCORAGCEIGT AATATICCATI UG T ABBACAGTAGRES SAGC CTGGG
G AT AATERAACT TP A CHAGCEBATICPCERIXNCASBITICACCAGCTACT

G '@@E@%@@@éﬁéﬁ@@ﬂéﬁﬂé@@@%ﬁéﬁ@ﬁ@éATCGGA

AAGAGCA
A LA AGCTG
A o\ i ACAG
G y CAAG

(
GCOESLATEES EF TEEGRT BB LA CeAAGAACA T AESIS TGGGGG
CACBRLGEELT TS CTGCET G@W@@é@m@@@ﬁMCCGGTGA
‘ CETETACASCTTCCCG

GcmGmEETAoNétEEméxEem@wmmmcmnutxgédmnsusmnsmeAoCGTG
COCTTACCA T T FOEA CAC CARCHCA T AT ANGTANT GGG CACAAG
c§@Q%EAA@%ééA@@6f6@M&ﬁA@KWKé@ﬂZM@G@@WKKﬁB¢*@YGACAAA

A Tee (A OFEAREREEEAEEEECACCGTC
A [ GGAC
C 3 GAGG
T AAGACAA
AGEESTEERPA \ GTCCTC

AGCETCAARGARE SOOI AT CART ARG CAS FARGAGERCAAGGTC

GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA
GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA

SEQ ID 108: PN encoding 2A10 heavy chain humanised construct H21 SEQ ID:

94
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGG
GCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACT
GGATGCACTGGGTGCGACAGAGGCCTGGACAAGGGCTTGAGTGGATCGGA
AATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCA
AGGCCACCATGACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCTG
AGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAG
GGCTACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCAGCCTCCACCAAG
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG
CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
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CAGCGACAT CGCCGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAACT

ACAAGACCACGCCTCCCGT GCTGGACT CCGACGGCTCCTTCTTCCTCTACA
WGEZAANBSHEOACCGT GGACAAGAGCAGGT GGCAGCAGGGGAACGT CTHTTERR006/006535

TGCTCCGT GATGCATGAGGCT CTGCACAACCACTACACGCAGAAGAGCCTC

35 TCCCTGICTCCGGGTAAATGA SEQ | D 108: PN encodi ng 2A10

heavy chai n humani sed construct H21 S 1D
ccA%é%@@&(%ﬁﬁa@ K@é&&?&@@ﬁé@%@%@mm

RGSHEASCGTC

COTATBAGETEGCGCAC
CCTGAGG

CGEKGKEGWBKBEIG&BE@GIEEGGGE@GXEH
TGWKGTWQWKCTSETNGG3EEm@G@GGWGBAG&NI%GWMﬁmG@ENAGACAA

ABEREOCEB AROCRCCASTACANCKECACTENECCETBTEETCAGEETCCTC
A @M@W&WWWMGGTC
T GCCAAA
G 3 GGGATGA
G > elecs TATCC
C e CAACT
ACAATASCANGGEEEEHeEC IO G CrASREET KT TCTACA

GCMG@T@M%@@&C%G@@MEM%AGGGGAACGTCTTCTCA
2 BGLACTAGATARCCACNCATCCIGAGARMGAGCCTC
T@WG@E@MM@@A&ACCTGAACTC@C@G@G@CACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGCGT GGTGGTGGACGT GAGCCACGAAGACCCTGAGG
SHQARGIOL/ACEOCIANG 122K sa T crichraTised cousinmtdiz? B&Q ID:
95AGCCGCGCI5ACISACI:AGTACAACACIZACGTACCGTGTGGTCACI:GTCCTC

A _ | AGGTGTCC
ACTEL S CCTGGG
G X . CTACT
G CGGA
AATAREAGTRSTAPCAATIET QA GAGCA

AGGLATCATGHCCAGEGAEACCTRLACCHRBCALMBEETAGARGGAGCTG
AGGAGILGT GNGAACTHSAGCAAB GHCLAT GIATEALGHIEASBCTIG GGACAG
GEOTACTGBBIGCEHABBAACACTAGTCACAGTCTCCTCAGCCTCCACCAAG
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG
CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTC
TCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA
GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA

-74 -



10

15

20

25

30

35

40

45

50

20 SEQ I D 109: PN encodi ng 2A10 heavy chai n humani sed
construct H22 SEQ ID. 95
WOTBGESHEAGAGCT GTATCATCCTCT TCT TGGT AGCAACAGCT ACARIT EHI005/006535
ACTCCCAGGT GCAGCT GGTGCAGT CTGECGECTGAGGTGAAGAAGCCTGEG 25
GCCTCAGT GAAGGT TTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACT
GGATGCACT GGGT GAAGCAGAGGCCTGGACAAGGGCT TGAGT GGATCGGA
SEATBTTHA FOCEACEAAG AT A8 KT AGAATAMNSEACH I SSAMEAMZTASEQ [D:
bAGGCCACCATGACCAGGGACACGT CCACGAGCACAGCCT. ACATGGAGCT G

/\ ) . /\ ACCCLCCGT GIA /\ (SN AA‘ @rGTCC

PAdASAREI IR
GGATEIAGT G@@E@K@C@@Kﬁé@@@@&@@%@@@ﬁ@@ﬁﬁ@@@ GATCGGA
B ACAATGAGARAGTETBSASTAGCA
GAGRACAGRATASMECAGCTGA

AGCCCTRRCEAGAT
GEAGSTREAE PO FEREBAEXZB80 AT AT TGIEG LACABGGACAGG
éﬁ%%WWW@@WACCAAGG

SLATC Jm REesas EIAOCACES HEACI LT GGGGGC
"-‘gﬁi Bt e '%,v 5{""‘ *v'-’.e '-.m zzgy_,,’@m SkTeAC
¢ RG] g"‘?:ee N ‘5"}.‘ o :f. A s '"' ACCGTGC

E@Qﬂ(@@&@%@@@@@@@%ﬁ@ SAFOGACA G AR eumf ACAAGC

TOBCSHATAAATEATEA GACAAAA
PGEGGCRGCACCGTCA

BEPEHS G&M@W’C@AM@CCGGACC
CGWGWGW@W@EW@CCMGW@C@TGAGGT

CW@@@@@WWW@T@WAGACAAA
G @@@é@@@%@ﬁ\ ’ WTCCTCA

¢ CRCCASE ..» h %ﬁ&CAAGTGCAAGGTCT
C .’= REeS '?3" -. AGARAZ 8 I GEARAGCCAAAG
e by -:imwa%f L RIEEaRoN TN

CCCAG AR 0'
AGCGACATCGCCGTGGAGTGGGAGAGCAATGG AG AGAACAACTA

CAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAG
CAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT
GCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCT
CCCTGTCTCCGGGTAAATGA

SEQ ID 111: PN encoding 2A10 heavy chain humanised construct H24 SEQ ID:

97
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGG
GCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACT
GGATGCACTGGGTGAAGCAGAGGCCTGGACAAGGGCTTGAGTGGATCGGA
AATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCA
AGGCCACCCTGACCGTAGACACGTCCACGAGCACAGCCTACATGGAGCTG
AGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAG
GGCTACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCAGCCTCCACCAAG
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG
CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
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GCCTCAGT GAAGGT TTCCTGCAAGGCAT CTGGATACACCT TCACCAGCTACT

10 GGATGCACT GEGT GAAGCAGAGGCCT GGACAAGGGECTTGAGT GGATCGGA
WORDADTAANT CCTAGCAAT GGT GGTACTAACTACAAT GAGAAGT TCAIERPAGA6/006535

AGGCCACCATGACCGTAGACACGT CCACGAGCACAGCCTACATGGAGCTGA

GCAGCCT GAGAT CTGAGGACACGECCGT GTATTACT GT GAACT GGGACAGG

GCTACT GGGEGCCAGGGAACACTAGT CACAGTCT %§
AN} ACCGTC

ENECCGGAC

AGCﬁGEG@ExE@K@CNGINCAWCWGBNCGIAGQETBAGGWEAGEGWCCTC

AT TACABBPACAAGGTC
(.m.gﬂ "‘ A WRAAGCCAAA
uwv ﬂ b AA' n,% SOEGGGATGA
ﬁc’:‘m A A(ew' “‘ "l"' 53 2 ‘é P 31&‘ u'o?&'l hee TCTATCC
éfén ATA Jﬁ% ACHOA AACT
e%taeda ﬁ&g\ 1 A &g Cﬁé.i U 5 nlg
A 3& 'U -1 " " "e 6" 't‘ A ':‘é&‘ ACX? " GCTCTACA
@@ﬁﬁﬁﬁ%&&ﬁ%ﬁ

AGCGACAT CGCCGT GGAGT GEGAGAGCAAT GGGCAGCCGGAGAACAACTA
CAAGACCACGCCTCCCGT GCTGGACT CCGACGGCTCCTTCTTCCTCTACAG

SERABCT MG racpding@ietinteroairainfunamiaestseorsioet 4125 SEQ ID:

9g3CTCOGT GATGCAT GAGGCTCTGCACAACCACT ACACGCAGAAGAGCCTCT

A AN ?éd$é%+é##ébT&@CﬂK@NG@IR@A@GTGTCC
A & $ CTGGG
G 2 . CTACT
G | GGGA

GAGCA

AREA
CARTOAGEATEHCCABREACARST LCARCAGCACAGE S AR ERRAGCTG
AGGCAGRCTCR@STCT AABEACACRGICOAGTATT ACKRTAAAEI GGGACAG
GACIRT NGB TCHRBGGRACSCTAG TTACTHETGT GO AGGKTRCCATC CAAG
GGGURAT CEECATCRY CATEETI ARG COTCTTASCAIRCACOVGI GGGGG
CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTC
TCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA
GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA
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GGCCCATCGGTCTTCCCCCT GECACCCT CCTCCAAGAGCACCT CTGEEEG
CACAGCGECCCT GEECTGCCTGGTCAAGGACTACT TCCCCGAACCGGTGA
WESBBTAREHET GGAACT CAGGCGCCCT GACCAGCGECGT GCACACCTACIZER2006/006535
GCTGTCCTACAGT CCTCAGGACTCTACT CCCTCAGCAGCGTGGTGACCGT G 50
CCCTCCAGCAGCTTGEECACCCAGACCTACATCTGCAACGT GAATCACAAG
CCCAGCAACACCAAGGT GGACAAGAAAGT TGAGCCCAAAT CTTGTGACAAA
SEQH D\MDZMB?#G’UBWQ@WPEW@Q%P@M@S@QS@ NGGGA fragment

BENGAVQETEAP

wm@mﬂ@%ﬁ%m%%w
S SRR A TR RS AN CAGT AT

GGGECAGCCCCGAGAACCACAGGT GTACACCCTGCCCCCATCCCGEGATCGA
GCTGACCAAGAACCAGGT CAGCCTGACCTGCCTGGTCAAAGCGCTTCTATCC
CAGCGACAT CCCCGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAACT 15
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGECTCCTTCTTCCTCTACA
GCAAGCT CACCGT GGACAAGAGCAGGT GGCAGCAGGEGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGECT CTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA 20 SEQ ID 112: PN encodi ng 2A10
heavy chai n humani sed construct H25 SEQ ID: 98
ATGCGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGT GCAGCT GGTGCAGT CTGEGECT GAGGT GAAGAAGCCT GGG
GCCTCAGT GAAGGT TTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACT
25 GGATGCACTGGGT GCGACAGAGGCCT GGACAAGGECTTGAGT GGATGGGA
AATATTAATCCTAGCAATGGT GGTACTAACTACAATGAGAAGT TCAAGAGCA
GAGTCACCAT GACCAGGGACACGT CCACGAGCACAGCCTACATGGAGCTG
AGCAGCCT GAGAT CTGAGGACACGGCCGT GTATTACTGTGAACT GGGACAG
GGCTACT GGEECCAGGGAACACTAGT CACAGT CTCCTCAGCCTCCACCAAG 30
GGCCCATCGGTCTTCCCCCTGECACCCT CCTCCAAGAGCACCTCTGEEGEG
CACAGCGECCCTGEECTGCCTGGT CAAGGACTACT TCCCCGAACCGGTGA
CGGTGTCGT GGAACT CAGGCGCCCT GACCAGCGGECGT GCACACCTTCCCG
GCTGTCCTACAGT CCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGT G
CCCTCCAGCAGCTTGGGECACCCAGACCTACATCTGCAACGTGAATCACAAG
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35 CCCAGCAACACCAAGGT GGACAAGAAAGT TGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGT GCCCAGCACCT GAACT CECGEEEECACCGTC
WAHHTOTIZLT CTTCCCCCCAAAACCCAAGGACACCCT CATGAT CT QX ARL006/006535

CCCTGAGGT CACATGCGT GGT GGT GGACGT GAGCCACGAAGACCCTGAGG

TCAAGI TCAACT GGTACGT GGACGGECGT GGAGGT GCATAATGCCAAGACAA 40
AGCCGCGEEGAGGAGCAGTACAACAGCACGT ACCGT GTGGTCAGCGTCCTC

ACCGT CCTGCACCAGGACT GCCTGAAT GECAAGGAGT ACAAGT GCAAGGTC
TCCAACAAAGCCCT CCCAGCCCCCAT, CCATCTCCAAAGCCAAA
GGGECAGCCCCGAGAACCACAGGT GT A GCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGT CAGCCTGACCTGCCTGGTCAAAGCGCTTCTATCC 45

CAGOGACAT
1. ACAAST SR SO MBS HOOE K AR FCEAERRERT a heavy
WWW@E@ IBNoO. 77
GCACAACCACTACACGCAGAAGA

fUTRECHENOTISOGEATUALECA EGUbEStUNoNS abBhe@s4nare of posmons 12, 20,

3£ ﬁgf 55289%9 gﬁfﬁgﬁ E%Eny?gll rein eac% sd:bscéltuted amino

EASSVNFEMPENPPPYE@MQE%BME%W osition in

SEQIDAYOLT rATKLISAEPTPDES Y SREK{/RQHEL HHHSEL VEDSSPDSEPVDL
F SDDSI PDVPQKQDEAVI LVKETLTETSFESM EHENK - 77 WO
2007/ 003421 PCT/ EP2006/ 006535 5 CLAIMS 1. A

2.MoN oK nfidcldtiH] iaP@Bdyak Ohaikigdda daim i RRefdh B antibody
conprising a heavy <chain variable region which has

comprisas the sabistituliegamesiton &:Q 1D N0 77 10 furt her
conprising a nunber n of substitutions at one or nore
of positions 12, 20, 38, 40, 48, 67, 68, 70, 72, 74,

3.76, A9nenutictal antibody nasaaimed hﬁtl'atmaewrmnélndheanitidody
residue is replaced with the amno %é ({]ggl due at the

S%‘@WSICQHIPFWNF?éHbFWUt'SE@tPBSN@‘? s a nunber
between 1 and 13. 15 2. A nonocl onal antibody as
claimed in claim1, wherein the anti body conprises

4.t he Ammtodlmnalamtlbod}oasmlalmedﬂg clam 2 omotadml drfatther compnsmg

i me 2, wherein the anti body
a §Qﬁ§f&%@1 €€ F%r&g? d&fgéftnl tution at positions 48
and 68.
5. A monoclonal antibody as claimed in claim 4 further comprising a

substitution at positions 38 and/or 72 and/or 70.

6. A monoclonal antibody as claimed in claim 5, wherein the antibody further

comprises substitutions at one or more of positions 12, 20, 74, 76 or 91.

7. A monoclonal antibody as claimed in any one of claims 1 to 6 wherein the
heavy chain variable region has a sequence given in SEQ ID NOs: 11-18, 29-33
and 85-91.

8. A monoclonal antibody as claimed in claim 7, wherein the antibody
comprises the VH regions provided in SEQ ID NOs 11, 12, 16, 18, 85, 86, 87 or

91.
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20 4. A nonocl onal antibody as clainmed in claim2 or
claim3, further conprising a substitution at

weowindaes 40 and/or 67. 5. A nonoclonal anti bRGERX06/006535
claimed in claim4 further conprising a 25
substitution at positions 38 and/or 72 and/or 70. 6. A
nmonocl onal antibody as clained in claim5, wherein the

9.ant iAeBnadanahentibedyeempssing fhetheayyichain yariahie region as
c|ﬂg{ﬁgc|ﬁfar{§|°§ﬁé {)P@ﬁmlrszﬂ ta(ﬁ in. c%nat?nﬁa%n With 5’9% t cq%m varigble

n any one
regionthavivey tHenanireo ahdamuehae of &0 diDINaOr 2Q optiohalty farther

N TG ot i 1.1
6454 ?ge\ghgﬁeng%%bﬁ%@ﬁ&ﬁ@té@ﬂmlhé a8idt I'%%ICM'@' |§‘i‘€ I%Béd W|th the

provi 11, 12, 16, 18,
arBiho aci® rema@ewmeqmmlem‘pﬁﬂﬂomm SE&HB NQ; &anmhe number of

| onal ti bogdy r|S|ng t he heavy chain
Supéﬂﬂéﬁpé'?gﬁ @a@p ‘med in any one of clains 1 to 8
in conbination with a light chain variable region
having the ami no acid sequence of SEQ ID NO. 20
10opt iAndrogclidnal anybodwamalmadgna;lmm&ewhmem the light chain

vat§8i s aitn, B3 A ur R SRRy CERE P81 o o no

acid residue is replaced with the 10 am no aC| d
resi due at the equivalent position in SEQ I
14.he Amenaciesal astibedy asGamedin qb@m@ewh@r%wezllgm@ham

Va'??;g% gﬂ@rl hggtals%gx, lﬁﬁ)ncét HSE claim9, wherein the

varlabereg on ‘a substitution at
positions 11 and 19. 15 11. A nonocl onal anti body as

PR - K, aBubHHY,B6 SPTEd B HaITLH0 awharpin | fight chain
vd?“éﬂflﬁ%g%@# hﬁQ |tlﬂﬁ>n°étg:}d§%ri gpclaim10, wherein

vari abl e region has a substitution
at position 42. 13. A nonocl onal antlbody as cl ai nmed

1 wh the Ii , .
1301 M esTondl abboty ar SARE i 10 853 2o MHEIAIA 36 g
ch]a11n vé‘nme%b@ﬁ%asa@%ubgﬂmt.@ﬁ p@bmbnw 68 dtl7@.m 9,
wherein thelight chain variable region is SEQ ID NO

20. 15. A rmnocl onal antibody as clained in claim?9,

14 R MBS o B8 S, bR B s

va@i@blé)%@(oﬁwTSEQsllDﬂOﬂZ(nnd VL regions selected from
t he

15. A monoclonal antibody as claimed in claim 9, wherein the antibody
comprises the VL regions provided in SEQ ID NOs 23 and 25.

16. A monoclonal antibody comprising VH and VL regions selected from the
following list: H1L13 (SEQ ID 77 + SEQ ID 20), H5L13 (SEQ ID 11 + SEQ ID 20),
H6L13 (SEQ ID 12 + SEQ ID 20), H14L13 (SEQ ID 14 + SEQ ID 20), H15L13
(SEQID 15 + SEQ ID 20), H16L13 (SEQ ID 16 + SEQ ID 20), H17L13 (SEQ ID
17 + SEQ ID 20), H18L13 (SEQ ID 18 + SEQ ID 20), H19L13 (SEQ ID 85 + SEQ
ID 20), H20L13 (SEQ ID 86 + SEQ ID 20), H21L13 (SEQ ID 87 + SEQ ID 20),
H22L13 (SEQ ID 88 + SEQ ID 20), H23L13 (SEQ ID 89 + SEQ ID 20), H24L13
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20

following list: HL L13 (SEQ ID 77 + SEQ I D 20), H5L13

(SEQ ID 11 + SEQ ID 20), H6L13 (SEQID 12 + SEQ ID
WQe007/063421.13 (SEQ I D 14 + SEQ I D 20), HI5L13 PSEEPI0MS/006535

15 + SEQ I D 20), H16L13 (SEQ ID 16 + SEQ I D 20),

1-1171-13 (SEQ ID 35 17 + SEQ I D 20), H18L13 (SEQ ID

18 + SEQ 1D 20), HIOL13 (SEQID 85 + SEQ 1D 20).
(SEﬂ)Lfi@O('Sé@Q £6).+H2EI 3 ($£@)ID 91 +86Q1D 20eH708L43 (SEQ ID

13?%%5%5%’) AER I3 S8 58 B el + sea o

CF%EH’GQSE@Q§5525— SECSHIRZB) LA 6SBEQID2BY) + SEGUDR3),

i%DE&@t@gE%EIQ?"Z?g 3), EZE%E% §&§5%.58f6§é&§58> Hi7L16
SEGR0, 580 M FTSEID.o SERE Bt isear

8528)SEQ@I1B1213, HIE1 6 (SER 1D 863 SEQRIE) 23 KHA166 (SEEDIDB7 + SEQ

IDra®; Heg T bdeFehin Bbas St En7sh Hall 16 RrbyB ik srndp 29)

H%4§@3Dé%gé+gosg@¢%ﬁg(3§§%§ﬁ§ (sggg@ %hgr Q;E)Q IW‘%@BWOOUG

(SEQ) |D 124 5ER (3EQ), i o8 (SBRQD T¥ 2 5EQHDS25) k(szsa@ (SEQ ID 11

B SRE EEB T 4SBT TR b sl

25?;5@1591 Qg%d@l@ +(§EQ i0258% m@ﬁ@ qSE@ﬁD 16"1‘85(8 ID
| D 15 25). HISLIS (

D 15 + SEQ@
H1—?116L81§l¥@|-’£ D 1+ 8EQ 1BRD) U1§§)| Q7L|188 (+s8BQ 25)4H19L18

SFER Bl 18] 45504 R p B3R o g oz o

8725)SECD*2D12598HQSEQ3 SECBID 8835QEQ]DZE5 Hﬂh@(ﬂ%@lﬂg + SEQ

3L1
IDy25; HBALSBESFS 90 B6a 1D 26), Hz@asl@ﬁ%é@ YERSEQ ID 25),
| SE | D 13 SEQ I D 25
HTE&%QD% %Ignﬁgo@déﬁ%gz# ai Sed in cl+a| mQ16 obt ;. nég A
fromthe expression of one of the follow ng full

17 gifh MSTRPTA APJDORARR aiited PO BbHiedHOSERA b

’@lﬁe 5%%“ ngk%%fg? @ggw @ g Ieﬁ hs‘%@é"&@ Q%Elr%én é"ﬁ%rﬂ%ahan cell:

ABBIbSEQ | D NO. 9RBighthais FL SEQ ID N@avg@rwog D No

5.13 FL S SEQ I D 16 FL
"ﬁé% NO. 38 55%@3%83% H19L16§ELQ ﬁacﬁ% .
BEOIA N 52 A I6 NG, 55Q | D NO St BEROZNO. 3
Ro11.16 FL SEQ 1D NOU 38 SEQ 1D NO. 94

H19L13 FL SEQ ID NO. 35 SEQ ID NO. 92
H20L13 FL SEQ ID NO. 35 SEQ ID NO. 93
H21L13 FL SEQ ID NO. 35 SEQ ID NO. 94
H25L13 FL SEQ ID NO. 35 SEQ ID NO. 98
H16L16 FL SEQID NO. 38 SEQ ID NO. 31
H19L16 FL SEQ ID NO. 38 SEQ ID NO. 92
H20L16 FL SEQ ID NO. 38 SEQ ID NO. 93
H21L16 FL SEQ ID NO. 38 SEQ ID NO. 94
H25L16 FL SEQ ID NO. 38 SEQ ID NO. 98

H16L18 FL SEQ ID NO. 40 SEQ ID NO. 31
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H25L16 FL SEQ ID NO 38 SEQ ID NO. 98 H16L18 FL SEQ
ID NO 40 SEQ ID NO. 31 -80 WO 2007/003421

weEoN/aPa006/ 006535 HI18L16 FL SEQ I D NO. 38 SEETT/EPNG/006535
33 H19L18 FL SEQ ID NO 40 SEQ ID NO. 92 H20L18 FL
SEQID NO 40 SEQ ID NO 93 H21L18 FL SEQ I D NO. 40
SEQ ID NO 94 H25L18 FL SEQ I D NO 40 D . 98
H1 8146 AL phar mac SRQ ¢RIN@odBosi t | on g@%ﬁ%&é 3§O

[ DEESO anti b%@b gt i onal Gh eof
@?&'()1;8 ing to any prg[ge'\tjj(lf)ng cl ai mtoget Eer W t
Hﬁmﬂmutl cal | sE@diBN@b4@ di |l uent SEQ ANO D3 10 19.

HARaE Vleur of ogi RO TaNQaE0e! a sor aSEe 13N ian

tgp&:@n’prl ses gEtyHiNbesHNY t 0 sasERUTNDI 98 need

t ereof an effective anount of an anti-NOGO anti body,
according to any one of clains 1-17 including altered
anti bodies or a functional fragnment thereof. 15 20.
The use of an anti-NOGO anti body according to any one

18f A phEEmacddtical bBﬁiﬁé@ltm @ srisiflg aRtaMPROTSOGintidody or
functional fragment thereof in the preparation of a

funetitnal fragmend thereeh apeending topamppracading ¢ain tegatbernyith a

ot g Ve Bl b frols HRBRS G GRE ot o andror

pronoting functional recovery in a human patient
suffering, or at risk of devel opin a stroke or ot her

191eu_r'%!”&@%@QI0f treakmeny of RIOPA¥EXIRRIHIQke] gther neurological
digﬁgggs'(cﬁggfde?gl hﬁ?ﬁe% WH%”CM d gﬁ&%ﬂﬁ 5aid human in

I've anoun an ant Yy ac |ng

newtlythensof2n effectivai amao&nt]ﬁf an amh-Nﬂ(B@ a:htit&mg/d accordlng to any
antlbodle r.a functj | fraqment t

onee! @AM, 1<kt includias aliete RIVIbQEES ofi in Oaﬁyfr%%@eap thereof.
claims 1-17, including altered antibodies or a
functional fragnent thereof in the preparation of a

20edi Trerese of an anMiANGGQ mgtibedy adegseling to amnoae df staims 1-17,

AR e PG B0 i grion
a Ridificarnente %hﬁﬁéntdérg;ﬁégﬁglﬁk%%f@foke ahld ¥Rer neurological
2007/ 003421 PCT/ EP200 35 5 23. A nethod of

diseasas/¢igorderpr ophyl axi s of stroke or other
neur ol ogi cal

21. A method of inhibiting neurodegeneration and/or promoting functional
recovery in a human patient suffering, or at risk of developing, a stroke or other
neurological disease/disorder which comprises administering to said human in
need thereof an effective amount of an anti-NOGO antibody according to any one

of claims 1-17, including altered antibodies or a functional fragment thereof.

22. The use of an anti-NOGO antibody according to any one of claims 1-17,
including altered antibodies or a functional fragment thereof in the preparation of
a medicament for inhibiting neurodegeneration and/or promoting functional
recovery in a human patient afflicted with, or at risk of developing, a stroke and

other neurological disease/disorder.
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di sease/ di sorder in a human conprising the step of

parenteral adm nistration of a therapeutically
w@edog0e3i42e anount of an anti-NOGO anti body accRPCHEP2POS/@6535

any one of clains 1 to 17 to said human. 10 24. The

met hod of claim 23 wherein the anti-NOGO anti body is

adm ni st ered |ntravenousl¥ 25. The net hod of (gln\é oPe
2%f o method of treating R BFERNYIRHE ObElieke REQINAr Aifusaipgica

dlgéa?see?@lgéfﬁe?% . §n %Shﬂ&ﬁ&/{h%gglle% g:'? pggﬁgfaﬁj%gmﬁi%{raﬂon of a

raunati c r ain
thétaiwitltmlty eff@khtsleaamouIhtrofmmanmN@@Oadantitm@mdmding to any one
neur opat hy, Parkinson's

auop t hi e her al
°fd7|%€‘§s to M‘if&% ?ﬁg’t'&'{g?”dl sease and nultiple sclerosis.

26. A method of pronoti ng axonal sprouting conprising
the step of contacting 20 a human axon with an
24ant i TheOmEthod obodim @3 wheieis the anti-NQGQ7antitiedyrie tdoainistered
of claim26 wherein the nmethod is perfornmed in vitro.
iNgavenOUsl¥-hod of producing an anti-NOGO anti body of any
one of clains 1 to 17 25 which specifically binds to

and neutralises the activity of human NOGO- A which
25vet hDte owiped okany heesf siaimef19 10a33 phereinithg other neytrological

d e s R PO BB Rh AT Brgne ehai h of
t he tegirha0siBiain (funyG 8pinahBsfcijurpgARhemeRd deéabesﬁonto-
cell with said first and second 30 vectors; d?%gmlgsons

cul ttempegakdrmepiias eewpaih@oépﬁr(nﬂeralm%uppaw
(pr i&é&% hlﬁﬁfngﬁ%oqép %’asa[la‘?b Pé LLigRssiPer m ssive

to the secre rom sal d host cell
into said culture nedi a (e) recoverl ng the secreted

IO IE N
a EIU NN Wi 'ahoﬂﬁl-ﬂbgﬁO%?ﬂB%yUf&%'l sifigiPrts the

|ng of ‘the antibody of any one o clainms 1 to 17
whi ch net hod conprises the steps of; (a) prow d| ng a

o R P SR Sb e R el s SR iR ai

of the anti body; 10 (c) co-transfecting a manmal i an

host cell with said first and second vectors; (d)
2& uAtrueﬁhng af peoddring @eu antoNOS3@antibpdy ©f @ny mecofralaims 1 to 17

whBh ShBERBb U To Bt OB 2 eI S AFAEOGR whi
memo@ corhgrigasd thertepeef;a;

(a) providing a first vector encoding a heavy chain of the antibody;

(b) providing a second vector encoding the light chain of the antibody;

(c) co-transfecting a mammalian host cell with said first and second
vectors;

(d) culturing the host cell of step (c) in culture media (preferably serum
free) under conditions permissive to the secretion of the antibody from
said host cell into said culture media;

(e) recovering the secreted antibody of step (d).
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15 (e) recovering the secreted anti body of step (d).
30. A nethod according to clains 28 and 29, wherein

wWae b@7haesel cel |l is selected fromthe group conBCHEPI9G6/006535
of ; NSO Sp2/o0, CHO, COS, a fibroblast cell such as 20
3T3, particularly CHO -83

5 29. A method of producing an anti-NOGO antibody that competitively inhibits
the binding of the antibody of any one of claims 1 to 17 which method comprises
the steps of;

(a) providing a first vector encoding a heavy chain of the antibody;
(b) providing a second vector encoding the light chain of the antibody;
10 (c) co-transfecting a mammalian host cell with said first and second
vectors;
(d) culturing the host cell of step (c) in culture media (preferably serum
free) under conditions permissive to the secretion of the antibody from
said host cell into said culture media;

15 (e) recovering the secreted antibody of step (d).

30. A method according to claims 28 and 29, wherein the host cell is selected
from the group consisting of; NSO Sp2/o, CHO, COS, a fibroblast cell such as
20  3T3, particularly CHO.
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