10

15

20

25

30

35

HUMANI SED ANTI BODI ES SPECI FI C FOR NOGO- A AND
PHARMACEUTI CAL USES THERECF 5 Field of the Invention
The present [ nventi on relates to i munogl obulins,

ﬁZLHa sélt VI ty lﬁ%recﬁé o@nmgjgélqo

encoding 10 WMRMGEUUIGAL UﬁﬁSrTﬂ-tEREDFaI

formul ati ons contai ning said anti bodies and to the use
of such antibodies in the treatnment and/or prophyl axis
of neurol ogi cal diseases. Background of the Invention
15 Stroke is a nmajor cause of death and disability in

tﬁﬁ'ﬁﬂ!ﬁﬁ“’(@{'w There is no approved therapy for

t stroke other than tissue plasm nogen
(t- PA)ThmpneBemtasvermobeelatHa tniiptremedlobilins, pagicotany sntibodies
o] n t aph c { .
3 bing GNREOHh e URARES e Ac BB RabE i gt Bpgoaing
dsummﬂodewmmheuﬁdaeﬁirmmmé cematrm-@wo katiodies and to

e lSE R Sl Stinals indhe feBiniend Anady Resn iR ol diLmingical

sdigéwddsi Nng pat hways known to be involved in acute cell
death. However to date these strategies have proved
unsuccessful in clinical trials and are often

agHekigpd @ Bﬂﬂb MesRtibhmM ting side effects (H Il &
Hachi nsKi, ance 352: (suppl 111) 10-14
( 1998)Strokeriga émawlécausercé degthaande@aablmy imthec\Vestern World.
oo B B P R ok Bt SctmleRP o RGeS i frsue
rmﬁrolppgere @tR A)which hie tabé bdmjnistered within Griewrs bbonset
oAb aonfbter rBLRpdTCTEBdin Efeu s ERRE D iete
byostdherapeutis agmtmélmc:bfﬁ chdvarés: tHeytr?tniendbfrmlté ytrdke (i.e.
udi.n endrocyte

keubisRliafh bl prepREmsnydim Ve RN Shiehalecepigre and
dpeindowe @ueamlﬁmtailmathwwwwn bﬂ)@h&@lw‘@dw acEUt%BH/death
Q_i:\ I ent qﬁ ??qthat the brain has the (al

qeveqio daeits ?iﬁ flFte@igs PAve,AEVEH unsHeressiul i ‘F"&S'\'Mahtj'a's and
lafg Bften adRibtsd mﬁtdoﬁélhhﬁﬁbesm@ etieatsiall & F!a&ﬁ‘lhé‘ﬁlc?he Lancet,
this rec ore allow I ntervention
ﬁ»éae (S%RPE Hl)|1§r14& %@gé!)eﬁhergm thiie 49 a nged deti nayet anproaches
asehd %w&% leé Sl BF Bell ALRA FSilowin Od\mefd?eséétﬁ‘on?@# tfood

to of fer acute neuroprotection an enhance
flawe NPBW@FOte‘Pt&!Uﬁ émg/ahrhgv qf edtaaiment igrireventier ameliorate

REURar oS i reSitoR b AT ortisedi BRERL i3 Myt
aebigved by éafgewlgmentebyonaﬂqrmm or indirectly by preventing glial
(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 (aibeit
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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The sprouting of injured or non-injured axons has been
proposed as one possi ble nmechanism However, although
in vivo studies have shown that treatnment of spina
cord injury or stroke with neurotrophic factors

results in enhanced 10 functional recovery and a

degree of axonal sprouting, these do not prove a

direct link between the degree of axonal sprouting

and extent of functional recovery (Jakeman, at a

1998, Exp. Neurol. 154: 17? 184, Kawamata at at. 1997
Proc T\%ﬁmeﬁewsms&ndeww funsfiorsal Fecayepnarergusntly unkpown.

afrhe gﬁl%gtlnd of\RjUreS 6f nor?—ﬂnur@&%onﬂré@beeﬂdféﬁ&@é&% @ne possible

axona sprouting requires a viable neuron. di seases
sTephanismaHowevesk altbwgtlnn viyoudies aawsmwmtr@itr@ﬁgn% of

:?lﬁal%?d l?uurg BP IRGERIRith n@ﬂroftr‘épmk'fgﬁé}s SGifs/ réhh%hf:&i ed

a given agent post stroke ere or e rough
opligiial recovetyaand & degrerf akoral rsomut!ng besé danot prove a direct

ka é‘%%‘l'a ﬁ{é é’éﬁrﬁé of Sﬂﬂ%ﬁ Sﬁr%ﬂﬁn Lﬁé‘%ﬁé‘nk §f fuﬁ&‘idn‘éﬂéc%(}ery

nrece
dﬁJakembm.tetcah tﬂQBeExptMéurbl tl;i430f7(hiam¢ dfawamatgletal 1997, Proc

YIRIEER. 41 SRT ol - R o R ot Al 12000,y eyiscl 2; 5144-

| 51520 efd;rﬂiulrdg\t/)\:e{ a&b?ilryprmmgrramgmas{?/m?glemgm Ig SGN‘é)asés) such
A fidkep RUCR N nciefs i B nsive Ral dedthr Shiantemast of

eft.ﬁaﬁinapreoawwﬁem %%gm(a”g@w bt s%ke( g thireforelbeds

elin protein ato S. at a 89)
Fw%rwe%]a@m%othaéman@aﬁnﬁllwqmﬁ% aphifferentiation of

mggg@&‘sﬁ%t?hc;@gts aéctﬁ:&ﬁ%gf r@@Hﬁ R O#%thv%'éw 7 é;?s in receptor

trlgld@nrormﬂmmwéngumn 999'79 (FawsettNe Asben §999,1Bmin Res.

e85t 3770, b eGP 200ENGRRe M0 SERTON i

403, 3belipsed Mtty\omea:entml (003 sysherh (CNS) @Brepair following

toydna eI A it Bl 08 PN BBt e P &

ﬁmnthbﬁbmtcm@IbMMngemntei@ngrovnbmum myelin

S ARG b R S et B v

ri480 dMeRert&chdra. dt@ff'l 994)‘\@!‘@“1%8%‘2%“@@\3 bdﬂ\%a“y G et al
n S] Oon no an a

B Napiss D ToPts Teriass K (iridhos (hRe7) Bxp Nesroloay

]!86 25&-2@@‘8@&%@1@ 199%) NEBidrefe, 1ab7ernat Wisosypaae;

m nal doma ank’ accessi on no. AJ251

m2aPnaxha(l§eoei)(ze%}rsature 463,388 rqneaMéfet £h@000)
%:@stugmﬁg%%ﬂm T%{%hg rdA03P4SY 44%. a

herapeutic means to amel i or euronal danmage ‘and
204y, @H@Q%Q@ﬁiﬁﬁ‘imam@%ﬁﬁﬁ) t her eby

pot en i) .
DL et 3 B NGOG LR RGBS IO GO ng 10
ROBD aﬂfi iresidees(GanBankacodssiomad | AJ251388); INQGOpR 4 splize
IR5L R WHIGPALRS 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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10 Anti bodies typically conprise two heavy chains

i nked together by disul phide bonds and two |i ght
chains. Each light chain is linked to a respective
heavy chai n by di sul phi de bonds. Each heavy chain has
at one end a variable domain followed by a nunber of
constant domains. Each |light chain has a variable
domai n at one end and a constant domain at its other

end. Thpiditidhéf the onrm.tmary ﬁbisﬁ’néjm & NOGD hmqﬁowde a

with the variable domain of heavy chai n.
I Fflﬁﬁ?PQ}H‘ﬁlmﬁ%ﬂﬁthad?ﬁ“%ﬁﬂierqr@' %mg%anq\pfqm@tﬁ@epmrﬁl repair

c 9H§ Gdth %’é?ﬁb{l‘ Pefenhglgyna&%%é r&&ﬁeﬁf frgﬁ%&x%}ﬁl #jlbry such as

domains 1 n alns are no

i thadsysetaingd r'@él"@'&e i Examples ﬁbSl!fﬁeN@ﬁlQ w@wtommmmct}m small
Tﬁﬁlé@;ésaplraﬁ%g% na?nthBdi%QCh pair of light and hefavy
ains fo f

O antrgen binding site. The variabl e
domai nAntihediasaypicgiht comprisedwoyheatmichaink tinked togethea by

e L M T

cbem@'rohad] by disoiphidechdnys} Eaeh heavptieai® Akt bile end a variable

h %ﬁ%'{'?naf? %%OL"X?ES‘P%W?CQ% ten refer > tq%égﬁ%iﬂglasa

| mr@ela/d@ﬂantat@nb@wa aaﬂeaeéorwﬁt@bmﬁm anitssetfief B6d. CPRS light
and in sone cases form ng

rm 25, | S cpnne tln&]
oSt Gariati Bompins SlgRte with e YATsble dorBaloIRI PRGN,
l The?llglﬁ %hﬁ:h%nﬁlawdbb‘nahﬂg ali§REEEWiN the 91 Cdhsta ‘E‘Iorﬁﬁlﬁ Bf the

fromthe other domain, contribute to

f'Eﬁ%{@éw dihe grnstant dgenaing in dhm@ghtgnd@eamalaﬁ @re s not
rﬁmﬂti‘edtg Eﬁ,@fmgr&'}]h? eque B¥ne determned by

reference t es of proteins of
i mmundl f@gtlaﬁableu daneains of eagh [30r Gidight and helal ¢Hainstidrm the

Wﬁ@n Bfild ﬁfﬁte%p O‘H@ \?ﬁ‘é‘gﬁe{]&r&%rng Phgﬁ%ﬂgg"&{}ﬁ%"y tR8if have

dhe sbm&;geneml structhes andheach dormaith cogaprises folr- fﬂﬁﬁév?&ﬁ re@ions

Dl BN bl BB o BB bR e érvriy
M@mmm)mg mgiumi CDRY)wfEN refeggﬁlgg ra%?yﬁ@rvléﬁablﬁ%gloﬁs 2Mde four
ron ne

Tk Noidis Bedek atlomte Bera-shest confomation A thBEDRs form

ddopskidRnpctivg, Bhe ui’@&ne‘é%e@fblm aT'héﬂ iH’éatbéta sNbe stilcture.
ﬁég?&@%l\m ure Neurosci ence 12 has al so

$are Rejd imgosiprsinity Qy thﬁefr@raegetk mewnsrﬂnﬂ withéhe
CDRY frémAAE bt dehrfin, o%nﬁabﬁ@@to“tﬁé‘f#ﬁﬂmn%@mébﬁﬂg{eﬁtqiﬁﬂng

of IN-1 Fab fragnent or humani sed
fi%e Qﬁfeargbfﬁ%rngwpmeg@@s@fanwm ey beatetermined by

Pﬁé%‘h@éf;fo krggggéteaﬂ ("§§qﬁ&n czf%g%ﬁs Jcﬁ ﬁeﬁﬁ}ng 3055}%]1 @Zer% "US
Dot of biesith ang ruemamServinesi USdE@@rmineotPiinting OficAlC57).
0 oC8 B A il 48, R AR R0l Yoo
tﬁ!magmnsiéllt%wffm amyalin proteimwhiol® aipoteritiniibitor of neurite
anEhR' dnd subsequently shown to be fragment of NOGO-A), promotes axonal
regeneration (Caroni, P and Schwab, ME (1988) Neurcn 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
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It is desirable to isolate and devel op further

t herapeutical ly useful nonocl onal antibodies that
bind to, and inhibit the activity of, hunman NOGO. The
process of neurodegeneration underlies many
neur ol ogi cal di seases/di sorders 15 including, but not
limted to, acute di seases such as stroke (ischem c or
haenorrhagic), traumatic brain injury and spinal cord

i noﬁ ﬂ343139y\'e)ébm&ﬁst@mbﬁwm;l 1d‘:aiﬁ?é‘g?ﬁel ﬂt@'hudlaﬂl@ed IN-1 to rats

Al zhei mer | Sease nto e ora nti1 as
i BBYR HPGaon SBPALREY HERHRAIPE AR copEravAB(Fiadler, M et a
d {2023 ProtEinGEh 15084 -04 2kBldsHinke To6t 41 @6D0) J. Neuroscience 20

Schi zophr eni a, anyotrop'hl c lateral sclerosis (ALS),
nBP81-gP€8lscl erosis, 20 Huntington's di sease, nultiple

scl er Q§|b '\%ﬁ’al 'aﬂﬁﬁ?bgnaphwmnd%ono@é re GEYERBEY ST

an ant nmonoc anti b e useful in the

{ PHB6REIR and W Q25028508 BRI lisclosssenmurine antibody
AP} &P AN EiIRGY tot itali] %%E%?hm%gmfﬁé%r thig F{%‘Fﬁdn&”ed

di sease5 disorders are
i nventlt mrdarrdbledeamiatbeadd|devellepdmmhésdhmpetﬂ&>amseful

“RPradata EhPadit A hind S af] ktilie FBARGI* iman hipso. The

Zwmeesmm@rbﬂﬂmemdn\mueﬂhs nharg reenirolbigicarld tseﬁ&i’lﬂﬂqrders

rbERacPUe U 1 dahfe Sotres Sthh = uBka Yis e R 2t ran
N@E&.o:ﬂk@:@r @smtzt;@m@m Bflry @Rd 8pinaPcdrafirga élDaﬁTEﬁwmc
whi ch are summari sed in Table

vﬁF Steﬁé’r']‘ﬁ'én‘ggéli@@ﬂﬂ%"rﬁz%eﬁﬂ’ Frem%tgmnor@l eﬂéﬁﬂt'és (tauopathles)
tzﬁé’l%hé%thbﬁro%%ﬂnpf’am%s%n@&%@ CrJJl?fefHﬂJbﬂ&) aﬁbhwmm)

bi nds t 0 hunan Inity, and

P GhHZORhEeNniaaMtIARDIC Intera) sefaresis ?&L%)x pwm 8ClBLOSisy man

Fomurlold} gitbass, Mo SncRisie Shd Holus Bitboed Tpant.
depnmeqoestiy aranihOG0aonodanal anlmdysgaobe HgefubAthe Deatment
NP el il suEPahhotfid P (LG8 rkfe CEER

resent Invention prov
ademntianed alisdaseduisosdets rape podvideal byalhtelpineshmmvshtlom and
talncg hdeg l? o‘gortion of the affinity of, or have
é’:e et ?' ?yto t he donor anti body (2A1 0) to
human wWIQ005/061 5p4 disclisesd highh#ffimitt mbastiesal @htibddies, including
i on have ree, of hind

present in d

R GSB0G00 A aNTB0HE SAdD A & PomanisedanBLiBBbof 1L 11
bacterial cells (such as E.Coli), and also in the
formthat it i? expressed by a human 10 neurobl ast oma

cel | tioRe human neur obl ast oma cel |
l'i ne 'TNB%?ésent FrRlbnﬁ&? Wfd&%&@ﬁer%f?ﬁéﬁcﬁ%ahﬁﬁ%o@@ﬂhat
variants of 2A10, the present |nventors

anh Furean blqmb‘éhe presralapplicationagives reéeredce to many §&EQ ID
CAHTRAG Ny RS Roflod 7 R0 80 RS e ibwing
ithatdabilg t@wandnltlng/end) ohtlmmdodmt The 2A10 heavy chain

The 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 Ht (SEQ ID NO. 77) and the light
chain variable region L11 (SEQ ID NO. 78)). The present invention provides
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15 variable region (VH) is provided in SEQID NO 7;
the 2A10 |light chain variable region (VL) is provided
in SEQID NO 8. Chineric heavy and |ight chains
conprising the nmurine variable regions and hunan
constant regions are provided in SEQID NOGs 9 and 10
respectively (the conbination of the two chineric
chains is terned HcLc). The skilled reader wll

uadéitishaminidhidedThshddibridDantbatiet whick Petairpd higdrhropdvtion of the

( iy Rbar have pat Hialanatfibeios sciarig el GRTTES hmay

SNOGO. MGSHIEdAE the Eéﬁttlﬁéﬁléé/oitthé pREme vehttior] RaVEBa Rightdeyree of

anti body chains will begin at position 20 (after the

r BIRGIRG 1o AumaneNOGQ hath 18 seppsitiaant feim aexpressed 1p; bagirial cells
V"Léu'ch hRE. &oﬁ} fanﬁ@%lsb' :R"the’-flanﬁw%aﬁﬁ@e’xﬁréﬁ%d P%Qi hufhadi N

e context he present inventio I 'engt h

heewrpblasterna eelt linegfartexampiethednean murpblsetomaawfuéw IMR32).
h |
ot her 1o ie PosBE B GRERiAd Riigiited Veitdils bP2a . e prasent

ginyemtotsOhavedd ertifiedredsurnber kY lainDaci8 residuesinl the frmmework

LSRRI 0 bR B R MRS Bl IR

augtmél refeatien bibihding raffirtityte hugpnanaNOGIO. The 2418 vy chain

S Al Ol T B B B e
I%bmtn (ML) BY)IYIdeSIHBER INND) 8 HZh:HleJNB BNSIEYtChaingQ
I D NQO, 2 | D. NO: 3) 5 Table 2, CDRs of

ARIOPISIEH e TP Ve TRGIARe AT UPeN@IEAN fogions are provided

Rﬁ@@h WK@@%&HG ddivéiP(thb coh%lﬂd‘tﬁﬁ%?‘&é mﬂlﬁqenc chains
VEYPLT (SEQ | D NO 6) The CDRs

'8 é?ﬂ"!qq RelQcths %h“l'ﬁji readecwillundresiand thet §EQ |PU§@§)9 and 10
PFB&@HP@\% Heav E@élﬁ'oﬁ“ﬁ R chia '?gbﬁf‘hrdc%ﬁﬁgimﬂ host cell

th Edition; art ment and
seewatﬁdsaromsalrm) tpri rcalqvalrof msngrlal seqagnceChippicpithernibeassed

Y0 &¢ E a‘ﬁﬁ{ab&éﬁ%ﬁﬁfs %ﬂx%@ rf%lﬁ peraln 302’4 @lﬂgl; n'% removal of the

principires o eln str
cs@gnaheelqnmﬁcehmrma: D N0.8sdnd wmhxmm at psition. 21 oL S&8) ID NO.

" matiqn nmuno ob Lin
(A2 AR 0o of 1 BT Byl ARAEJorgln Reavy and gn
athmesozlaqabgck:s hﬁitbeqﬁdr‘ﬂefdnﬂ]\ thé%lgd_ﬂ&ﬁedﬂgﬁc@irfdhd@ (which for all
nsi ed.to be 0 e en, bi egi on
hiEleRgSaabenhien wetkh o not S BERIGR § Bod ol Sifrespenas o
Bm Wt\a:nds)/ut vl i dppatdnt & thelskilledansn BRE thePaRtibiogY roduced
?/Sacééllqme transfected with a gene enceding 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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WD 2005/ 061544 and are a result of the CDRs nentioned
intables 1 and 2 being grafted into human vari abl e
regions with high honology to the 2A10 donor

anti body, each grafted construct further conprising
back nmutations in kabat positions 93 and 94 (for the
HL VH) or 4, 45 and 46 (for L11 VL). 20 The 2A10

anti body is capable of binding to human NOGO, and al so

bn-gg@gtagmbﬁpﬁm ligénBmt NOSO, and it is believed

at_the new hunmanised _antibodi t
i mfél?lBl on will AC‘@P&"PQ F’d&‘ﬂbéﬁroperty For exanpl ¢ a
gr Cl Ulld.l d.lll f J L.l.b
vcrtlulabl e regi ans se%l' tgmrgp tal i T3:{) &‘I nds tlo

MgruPoset NOGG mmsqseaau NO}B)ormI gus and Sqyirrel
25 nrnnl(p\/ NOGD.___The seqguence

Marnpset—NOGO-A
fré&nent i s gi \RRLYRYBEG(SER |woﬁi3 Ant i bodi es
conprising the CORS Tn Tapble L and 2 are provided by
the present invention. Al so enconpassed within the

prese nTh$ SPRa werie identifiedtacoondingsto (Kahaigt ah 41983

o% 7 e Brotell: %Oﬁpén{ﬁé(gesen Fésyaﬁ tﬁcﬁhcﬁﬁ@é’ﬁepadment

oné ‘aspec |nVe
aof Health and Homani Sarvigesidiithypublibation Na©i e3242).r PR preferably

V84 i pempa s B PGS plheipiecr Bl sfiiclidand

ngwg% bsgsﬂm&i by Chothiandrhesk, QChgtngétgél.o 0&9892 ;Cgt{iforrﬁﬁt,ions of
elIpu ‘Eﬂ'%%@tq?yPﬁf"é'&anF?ﬂﬁa'Oﬁé'i- S‘W?u 93%7 Pé%l g&’&’ €

Vappretiatedahaddndrdl Festdubdamay alsb de cfbﬁﬁidéﬁé@t@tbe part of the
05|t|on |n SEQ I D NO 7 (the heav chal n variabl e

r%@tﬂ?ﬁ pdipg Eegier aRd a%’t’ﬁ”ﬁ@&(fo'@ﬂi dethepsesaik#vention.

S ubst i THE VA WL B6MERRH LaRd 11 Rave Beél Bﬁarvuously descnbed in
nbodi nents the nunber of substitutions Is 1,

3w<})20q5/0@15@4 angt amg a easuit of he CBRs#merdiongd lI]_tab|Qﬁ- 12 ggd 2

su%é%?géa{eidéﬁtg I'S ﬁ%{%ﬂ?h%ﬁ%@%tﬁ;%e éﬁlo donor

aantibogy, eachyrafted ¢anstaict Eurtzhmdcompnsmg baclam!ta@nsm kabat

Pty &3 i G flor RSl ViR P 4" s5 nfiapder B I 1 12

subst iThet 28tGantibotly ds ca’tbabha! of windihg te hnglan(NOGD taad 2lso binds

It ut or 1
it Marmgtl 85 RePNglog e ¥ el ot e Ay Buhtapiéed
Czlngibtotl ?s tlﬁttwh%ﬁaiuuhvmgn wil rétalntthalspropémeﬁorb?emple a
substitutio aare cr val en
CBRERAHENa) GnUBRY SRR -2 i L1 6 BRI Fed s isie elow for
odBLAIRs) Bfridd t6 Mar%eét NOGG BSWdllids mscyh@ﬂalg%tahursdmer
H1 sequence are back-mutated to the anmno acid

rBeRkRYNOGY. tThe sequeoee ehMappasal NQG R fraamentisgiven in SEQ
donen. am.i body sequence. Unl ess specifically stated

ot herw se, when a nunerical position of an
Antibodies comprising 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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25 amino acid residue found within a specific sequence
is mentioned in this docunent, for exanple "position
12", it is intended that the skilled reader assigns
the first amno acid in the sequence the position "1"
and counts fromposition one and identifies the am no
acid which is in the desired position, in this exanple
the twelfth amno acid residue in the sequence. The

ski | | eed\go0iRdin Wakikb/@Rédien (k. 30 this nunbering

system does not correspond with the Kabat nunberin

syst erfl ORRiasRestof the ewsegtelavwionéh? Aplibpdies mplﬂ%gwaw
w)cﬂam Darfdbid R REANS HeE MinbMRid £dd|uleRbl egszImNbTabl(m

Illustrates the substitutions/back-nutations of the
p\feé@bfﬁ regiong firthen camgr lgmg @snumierof subgtitutions qswﬁtqrm e of

%gfdp% 1@5@}3%‘&@% 62%s, v024 W”?G'fer‘éwg?'\khélﬁn éath

bl& umén ‘frarrevvor'k umer 1 'ca at nu
dfubstiluteskaoing avid residugue replasadivith thfe aminpSEE rRsidue airﬁhe

RTS8 1 SeE D) 8B RS nbaivhdyvaldeld Jedig bf fnonor

mtmednmmﬁahosmemumm&feabsmutm(is B6tweenR irrm T3. I otfier

74 73,.K T .76 75 79.78 A .T.91.87. S W

hpratiments thS plibsr of sybstflions LA 7t 3 5 S8t Buli 7. or
éﬂlb'r?lei:mor;ﬁfg bﬁez ?fresemomawembo@mml Eirﬁrt?ntﬁére);

S SLILUtl on acC | ca S| on

FUBRItOP/3 BoBeSe 2 acs! 19e0b and J -5 8p Hand" & AR g1 6 and.
a3, on7 tand 13, oP8anBasNof 94Rd 18haf 1@ aﬁd RBioF 1Qfar@m31%r 12 and
%q‘ﬁ’g resi dues. in positions 48 and shoul d be and

A3 gxpibet embpdiments thegurabgraf suhstltlzlmysarorm 8RN tve range of
r1etarae§dusvﬁhmnéao°mtﬁw o?)ﬂtéts b1 lls; or¥ AL EPF, Hrooys, o@g%@ or 1

reference to Table 3, in anot enbodi nent
t@ﬂﬁs@" Blo 11,198 g i@substiiutions.i body

In this context the substitutions that are described are equivalent in
concept to “back-mutations” where the human framework amino acid residues in
specific positions within the 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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conprises the substitution at positions 79, 48 and 68.
15 I n anot her enbodi nent ("Cl ass C') the nonocl onal

anti bodies of "Cass A" or "Class B" further conprise
a substitution at positions 40 and/or 67. In another
enbodi nent the "Cl ass C' nonoclonal antibodies of the
present invention further conprise a substitution at
positions 38, 72 or 70 to form"C ass D' anti bodi es.

2@ able sinot her enbodi nent the "C ass D' nonocl onal

anti bodj es further conprise substitutjons at one or )
nﬁ“@“%’ffr gwerions &'2,":"_32'9,3' Mbafgum.begqf ("G%EeS,PE“ ing residue
THesidug pidid ABERabI Bositien udéEade-t“A‘?'TC@ of 20 igMurieeen10 (SEQ
hé@MNP éRhi n variable (VH) RO8HOBns whi ch ndQ M@ part
o the antibodies  the priésent inventionVEach 25

oM the disclosed VBPis base® on the HL VH (SEQ I D NO.

7R further conprid8ng the 3Bubstitutions tioned in
tRe table (Table 440where t49e HI residue atRthe -8 5
rM evant position 48 substi4Buted with the 2A10 residue
aR that position (6h the td6le, -" neans that there

i ¥ no substitutiong8n that gfosition, and s&the

r&sidue remains agin the#9equence of Hl) L Table 4,

NBw VH Nurerical ¥BEQ ID Rgsidue NO. X) N 1 2 . 20
3% 40 48 67 68 . T4 72 74 7@ 79 91 Kabat Mp. 12 20 38
49 48 .66 67 69 71yg3 , 75788 87 2A10 V. K . R,
KVALVKCSAS #t KVR7§ MRV MR TAT VTH 11

“T- - - - - - - AgiH6 12 g7 - 1 - A- - g A - H00
(13) - - -1l ALVKA-H - - -1-ALV-A H -
L - HIO L K- 1 - ALVKA HZ2 -

- lA \_Qlitt'?\ rq&{e}/en}ée:to ﬁ@@le 3,-in pne embodipnent_themaneglonal antfpodies
St gredn g iy 5 byl R ol
\ositiona79 to form antibodies of “Class A”.

For optimal binding 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" monocional 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 NQ. 77) further comprising
the substitutions mentioned in the table (Table 4) where the H1 residue at the

-8-



H18 18 VLKRI KALVKSAS 11119 8 - - - R -
A-- A-HO0S8 - -1 KA-- A- H187---RI K
A- A- H2 (88 - - KRI KA- - - A- H389 - - K
RI KAV- A- H49 - - KRI KALV- - A- 1H25
97 - - - R- - - - - - A- 10 Accordingly there is

provi ded a nonocl onal anti body conprising the heavy
chai n vari abl e regi on having a sequence given in any
5 Offewdnt §EQtle1§\§%stlthled1&th ﬂfe %wu?es.da.@ amﬁatqmsmon (m the table,

t hereof conprising anal 0 I n anot

erhBfaRE thatithereds pg swavmmahmﬂqoanamd amheo@agﬂue remains

cggp{fhgls@quén.g@aw hain having a sequence given in
any one of SEQ : 26-33 or 92-98; or variants 15

t habledk. conpr|3| ng anal ogs of the CDRs. In a

Tt ettt at Uauy COTTpri1 ges ne jvme
?Sgc\mons ﬂ”%ﬂ%@d i n|SEQ I DNGs 12[ 16, 18, db,
A T PP N SN A
NGs -9 & 9. |12 2\9”35’4034 66 [ B4 |, 69 Z‘Fﬁ”g?s 78 | 87
t her eof |1'r|c:| r‘*gZa_u,Ll_qu nRJf "A I\lnh g‘n-'s A IS
\Vari abl nf.ﬁpglﬂn UK ohd aq{ap AmeHeRp quﬂﬁ R\/pnTi bl vV IT
H5(hB antibodies cdoprise ja |iight]- chhai n| vadi-able rlegion [A |-
H6K32)i ng {he ami no |aci d-selquenee of $EQ IM NO_ PO ((-13}- A |-
H7Q@(M\8ar i abl e regi dn) optijonalfly [flurtfher| gomiri BVndKa |- A |-
H8nunber ¢f substitjuti pns |[at one jar more| Af {pos| Vi dns 4, A |-
Hoe7/, 11, 19, 42, 64 .angL70;- Wherejin éachl gubBstifytag (- [A |-
H1@m no acid resi que 1§ r[@pr fced WD tfg apnpyadi@d - [A |-
H1geS| due| at the eduirvalent pPsTtror{Lm O NC S D
H13 t1e tTght chai n prarfabtie—r¢out o _thﬁqdu_lw vllt ooty A |-
H14"M§\ apd the mﬁe ofﬁuzgtitlut'gns =5 i\fl eeR—8—— A
H‘!é!‘if) 7 n ot her L.Voj‘..uks h.”;u ]15 “.un}i;%# NARY; s TA .S
ﬁ%-t-A-LJtionsis —br—420 A-or 1 2, ok 61 or
H1$ n_ot her enbddinknt s K heRnddhet Kot Allh)_l—fl Vit il dns! - A -
H17 @ 7et ween 2 and | ¥_bk 3KndR7.[lor | K ighd|k Y 3kKang- [A |-
Hi&(18r 6| and 7. | nVothler |#bpRi ndnt $Kt HeA nlikberVof K [S [A [ S
H1&(@3titptions is{Fk of-2,]-or|Rn |tthe]rang® 6f 1/ 4+0]|-3 |- |A |-
H20:{@83ti tutions, of-1 10 4- of-11{tlo bK drAljto |6 20 The |A |-
H2f@7how hg table (labje ) | [RUSraiRs [tAe]. - |- 1- 1A |-
H2B@B3T I Tt i ons/ ba¢kK-TpI aflildNFROT | TR Ar&Sent fNventipn [A |-
H23{@9) T ves their WUTEFITS iK PPRT [0 aTCa tIe Ny (- A |-
H2d (GBYET for that frmom _!il.? dei tli o' Ta 1L TV - . A -
H25 (91) - - 1- IR IT- T- 7-"1- T1- 1- - TA -
10 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
15 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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Tabl e 5, Human framework Nunerical Kabat Corresponding
residue in residue of L13 (SEQ ID Position nunber
murine 2A10 (SEQID NO NO 20) 8 M4 41 S7 7D L
11 11 N A19 19V Q42 37 L P6459S G70 65 S 25
Wth reference to Table 5, in another enbodi nent,
"Class X', the nonoclonal antibodies of the present

i nvention conprise a VL region having the

S %597 L34, 38Noh apK eYlGHoBYt valiafe Shére8Nsomgrisiiifladdlogs 6f the
anof her enbodi rrent "Class Y" the nonocl onal

afii®®di es of "Cass X' further conprise the

substi§ r {,rv | RbgBn42- 1n a further embodi ment
the nondcl ona odies of "Class X' or -10 5 "C ass

Y fur trh@ne aspest ofs@eaprm invgntien the aniibpdies cpawpsise a light

f
¢ b BiefiEbig o gt BEdbiEI A SEG DD, 20 113
anaiidigeiregion)foptioaally fustbat comprising a nuothep of subsditulions at one or

E E‘%irg @é E@%’{ f‘t?z 1 Biib E%ESQ%%@ %1’%"&}1 %Q?ﬁ gubstityted. arr]rbino

t abidaeéidadb is'Ereﬁ)aced whithcthe atietaatid renéldu@at%'ﬂ'necmiri\elempos:tlon in

oSS NP B ik iyt S80iBh O R fahof Ay 2ARS land

Vﬂ‘rd mnhsertdf%hbﬂitumfmé lb&twtﬂan@ah@ gsindthéhembdiimentstne
t he d| sclosed VL is based on, the L13 VL

?5@3 PEPRRIPSHOTORD I bR GT BT F 5 @il iTe IThBtNERe
S BRbbHinErnit® e rﬂﬁﬂﬁér%%dbétﬁuﬁdh% it PBIwReNBERd ¥N6r 3-8R3d 7, or 4

residue at the 15 relevant position Is substituted
vv?['%?tﬁ@ and @, pe8padé- at that position (in the table,

In otﬁsf"éﬁb&ﬁ‘igfeg %dn?bd? f SUsthdtions €7 or? Bpiﬁtthe range of 1 to

posi t 1 on, e reS| ué renalns
séqubﬁﬂ@tmfs onBle 4.T<ab1 to  ordd@BV/L Nunerical (SEQ ID

Z‘e? l ?uﬁlﬁl\@gaﬁ)ﬁ?ﬁ(}g@é é‘gaﬂd% ﬂéﬁ,ﬁﬂ%es Eﬁg/z&lstlgﬁ%%fb’ggk-mutat!ons of

the present invention and 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 \

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/fbackmutation 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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15

t13MSLAQPGL11 (78 I - - - - L13 20 - - - L14

21 - L - -1LlL1522- - - - LS-1L1623- - NV L - L17
(24) 1 - D- - SS L18 (25 1 - DNV LSS20
Accordingly there is provided a nonocl onal anti body
conprising the light chain variable region having a
sequence given in any one of SEQ ID NGs: 20-25; or
variants thereof conprising analogs of the CDRs. In
arOkLBE " AN cBRPlise hIMRER mMutatitndipdeRioAs TDEP 61 PO & form “Class
antibody conprising a light chain having a sequence
g?Ven in any one of SEQ ID NGs: 35-40; or variants

t her eoﬂ?ﬁiﬁ e r‘%\‘éignce?—@ Pl 9,9|?s #btHeh @nfHlddiment the monoclonal

Alternalively there is provided a nonoclonal antib %@ t
on a

c antiadissof the eraseghinverlinn sproprisechVk regign bAviRaA supsti
EH&E&WE Sk oh&un@’f@LW@% '@2&0?@6‘ light chain

V|ngtes uenceé give NO 34. -11 51n a
part i cUhafollewingdabler(abled) innludesdietailsfisievers diffeeenyilight chain

S (v BUEAF Snich el BBl PR SRpRlpragent

t invehtigrhor \aniantssthpreof comgrising 8EaloyOoNbe GBRs 3Bachaof thé

ST e 7RE PR B8] R0k AR e

Vedimaﬁélﬁg ﬂﬁ%tﬁi@ﬂtuf bﬁsk pieptiomdd inithe fﬁbl?):whﬁl‘mq_g? residue at the
ies.or, t i ke, nprising ; ossi bl.e ..
EIRPRLDFSIE isubruiselil BhcaA o Rup et Bl grsiin G dne table,
| - 9ineaRd @it thardlid ﬁ@b@bétﬁﬂldﬁrlﬁ tdtipebitiah Carfli SetHes@Sidue remains
above. Al so envi sag)b in those conbinations, and the

e

c@Fim tha spawenqe afild |l ow, are the specific sequences
15 refgjyigg, to or variants thereof conprising anal ogs
of the natyrally Qccurring CDRs The antibodies of the

New¥bnt | Numericah |[conpri fe a geavy ¢hain vhriagle
(B&4 Bh apBesidueghti chai n| vari gbl e r¢gion. Jn orfe '
NG1)di mrepNot he antli body fonprfijsesi1(a) Athead2{chab4{ - 70
vari abl e Kebatdo.havi-ng 4 he afijno atld-selpen@Zjof &P~ 65
ID 20 N2A7G (H [yartabl g reglinpn) Wt herf congrgsrn '

'l o

a nunber pjgsubstlwﬂtl ONEg at |qne of gnor e pf pgtio
1_114,(7grf, B8, 40, 48] o7, % q, 72,1174, T6[_ 79 __and

L‘:a'.s,rz erein each EUUblIl ted—gnrno-gcTd e dug TS

hwth the ¢ ¢ t
L|1HH2 F’fn _a||| o act+ o est=a JC atl

ceEn 1 NN 7 Flhn o

® T

LhwiWi

T+

LL‘.TSU‘ZQJ T t pOS|t| e+ _\( LI ~4 |:|u T AN vy S _

< 1

L16 (23) ; - N

L17 (24) ; D

L18 (25) : D N

L
L

wmiwn)!
wn

< ]

20

25

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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chain variabl e region of the donor antibody 2A1 0) and
t he nunber of 25 substitutions is between | and 13. In
ot her enbodi nents the nunber of substitutions is 1,

or 2, or 3, or 4, or 5, or 6, or 7, or 8 or 9, or 10,
or 11, or 12, or 13; and (b) a light chain variable
region selected fromSEQ ID NOs 20-25 or 78. 30
Particul ar enbodi nents are anti bodi es conprising the

foll ovvh%a‘mahamhb@aiﬁneaf thehfaibyd a@inbnﬁsttheha_ fegions
varlablere ions: HL L13 ES ID77+SE %
I—B"I?Y@Ed(”Sﬁé 1 NDs 20528 an 2§%F Vaﬂeﬂtsltéefesfz@mb" pg analogs of

SrQ ¢ BRI G} thehtgl:léﬂén&érc{vﬁ%@ ih Bek#D NGRS, 138 a?r®4o or variants
H15L13 ( SEQ D 20), H16L13($EQID +

gE@'QO@COW}IS!ﬂHWE@QS@Q ¢BR$7 + SEQ I D 20), H18L13
(SEQ ID 18 + SEQ I D 20), 35 H19L13 (SEQ ID 85 + SEQ I D
20), H20L13 (SEQ ID 86 + SEQ ID 20), 1-1211-113 (SEQ
| Spegificicamignativrsey heaye and ligigmheinysg@ble r8gQNSD 20) ,

+ Seo T IFErtBEGER ploviied srishBthes opfie ik, ESinprisy 4

HY38 bl cgrabiQationslof the BEAvY Ehatdyaridbld idgidres ROt DhaiR +
{Bebr8 reiions Wi e iied s, MBS ehvisdageyn Boss) (
Hfb&htiiﬁelnt([c))‘aggam&r@&mﬁﬁéﬁdn@llré[;&??bﬂové?é1?;%@%}_'?&%@&1%6%
fggﬂgﬁéofgv h%O*( S anplq F@nag?rélh@@urrmg CDRs
23), Frmetambééis@of mesﬁeserﬁmehabmm fiSe b%bﬂ«ﬁcl&éiﬁ@ahﬁble
87 + SEQ I D 23 H22L.16 (SEQ I D 88 + SEQ

Hiegiph @nd@dight 'Byama@E@wlmzs) H24L16 (SEQ | D 90 +

SEQn! dAeZehhbodimbaPieldh §§3Pc .+ SEQ | D 23),
H700L 16 (SEO D 15t SR e Ire 18 (SEQ ID 77 +

SEd2) Adheayy chain vesiablsegion fmmg tse@minp 2 seqeenee ¢SBEQ ID
ID 12np

HISLIY (258'118'%@"8 refshy itePBoinpfbing e nuiiigr o sfButons
SEQ | Bt 288 pr moTe oBpgiins| 12, 2¢, 38, 904862 BB, 70; 12,94, I8, 79
SE 8 | D, 85. +

(SEQ 14 o1 e BiFeddh & 1Pl 60434 A5 o B Bin the
Eé StlsﬁﬂyldEﬁhi?@sé%uﬁﬁlSihé el(qBE@ethﬁémdn gESEQHDNEi)Q)g'lO(the heavy

. ' +

SEQ |%"é§) g"i@%i‘i on EEG‘P )f“‘# é’]ﬁ ) 8 “!‘%r'i“Bﬁ'PfEPf

( SFQb bibstitutionSE bétweeh)1. arit01:|gllh othe? Mnbdime:?t% tihé ﬁur]:nber of
antl bo [of0) I Si oW n CO I natl ogns o

heavy® @??359‘105% &-h%[rﬁ O\/gr P I%"ﬁi@@go‘?{s ¢, onfs on 9. on11, or
77 + $EQrl13: 3pY, H5L14 (SEQ ID 11 + SEQ ID 21), HeL14
(s%o}ll P 12 + SEQ I D 21), 1-1141-14 éSE?DI D 14 + SE

| DB ! QM@EIMVQF@E'@ feglonsselectedrom SEQ IDIN@s 268-35swF 8. D
16 + SEQ ID 25 21), H17L14 (SEQ ID 17 + SEQ ID 21),

H18L14 (SEQ ID 18 + SEQ I D 21), H19L14 (SEQ ID 85 +
Badicular embodiments arg apibodisssmmprising the faligwing combinatians of

heavy and light 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 1D 20), H20L13 (SEQ ID 86 + SEQ ID 20), H21L13
(SEQID 87 + SEQ ID 20), H22L.13 (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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(SEQ ID 87 + SEQ ID 21), H22L14 (SEQ ID 88 + SEQ I D
21), 1-1231-14 (SEQ ID 89 + SEQ ID 21), H24L14 (SEQ
ID 90 + SEQ I D 21), H25L14 (SEQ ID 91 + SEQ ID 21),
H700L14 (SEQ ID 13 + SEQ ID 21), HIL15 (SEQ ID 77 +
SEQ I D 22), 30 H5L15 (SEQ ID 11 + SEQ I D 22), H6L15
(SEQ ID 12 + SEQ ID 22), H14L15 (SEQ ID 14 + SEQ ID
22), HL5L15 (SEQ ID 15 + SEQ ID 22), 1-1161-15 (SEQ ID

H 2ok FRob S israhridle seed o). Hiy 16 TERAUP £7E sEa 1D 29),

SE@LH @(SEQ IDHPOE SEQ EEQE) HEgd6(SERID 12 2 BEQ |Q232ﬂ1-4155
SEED s SEERL, Prb16 sk Dl 5ER Ead BFBLIRsRO 1D

906+ mimaa 17\HEH(BES D SEG SED 1023}, ISR I6SED |D 18 + SEQ

SR B GRRD %%E%%ﬁ%ﬁ HPL1o 550 D 5PY 2.2

| B2iR16 §EE@IDBTZ44BEQ 10823%), H22L 16 (SER(DI8B 4 8EQ IBEL3)| B23L16

Zé@aaéé%b £oEQ D éﬁ%%@ﬂtzé&%@%@ SEE B)plifiiie e

191 18&5@?0(23&@#6@5.13&35@@1 3 P S ID 189 H111@3§Qd P 8%+ SEQ

1'% Hﬁﬂ@é&@ﬂ'@ ‘817"25%%@ 42 irkﬁ}-qugﬁgﬁﬁ ‘(%Eéﬁ%'%@f’)n
Sﬁ@4H-B &Pa IDHa3L4EQ H’Sﬁﬁ)' 918918*(3‘#_&52@ B524%E 7H16L18

%|D90+SE |D24%- ?|D91

10 1BroBEBAC SACHT P A SE G171 9B DR HEPL1B (BEQ 1D
t f

igﬁgﬁ%@ 13 257, f1t 16 (G a5 R oA 1 28), 1}0L18 pEY 96 + seq

r By2on 21618 SEQHED 87D BEQHDSER), HR21 99 (SEQIIB 88(68QA D 25),

i, TR 0SB T ot GIbS 2ot o

1(BEQ H1 611 6- $BEQDI 25)1H7001¥BYSER A9} 3 + $EQID-25)( SEQ | D
17 + SEQ I D 19), HI8L6 (SEQ ID 18 + SEQ I D 19), H19L6
(SEQ 1D 85 + SEQ ID 19), H20L6 (SEQ ID 86 + SEQ I D

19)Sh£r H?ﬁio?ilﬁéi&@af{)gﬂzbggleﬁrégr%%@iﬁbg)ée fdlrl%ﬂiig @E@anil%&ﬁof
+ ]
g A9OdBY ShieyvpRatla rebionRs L LI 42RO T + SEaTD 1), H5L14

JﬁEP Shﬂ @@hgség |b&5<)2£?.114§(3'&§§%1%&1%@b JrIDg% ﬂnALSEQSi:fb D 14

M SEQ , HYSL 44 (SERID| 15 *7§ﬁ 2t HIBL14 Q[bDl #SEQ ID
50,435 iy B gt
SFEI?LHB (B&EX D—I&@E‘l&E@@Q‘II)D*%-M (SEQ IED868)$EQZO_2H1 H21L14

(5 1757 3BT 1 BEC Mok 52 A3 11534 g 0

&8P + SEEND 1 )7 $i24L HR4SED DO SEQD E‘!ISEQSLHD(SBQ ID 91 + SEQ

0

Bt SR B aRER R0 HE BSER Iy a2,
tl-ﬂﬁ11f§qISE§.\6r\Amg1 HeSEQ |BRP) | HEIDTS (SEQ (D var+ s?t:anrzml HngL15
RERR T 39 05 s R B8 A B i e 0
|18 -©8ECeIPR2Y, FMATL 15 (SEQ ID 17 + SEQ ID 22), H18L.15 (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 (SEQID 77 + SEQ
ID 24), H5L17 (SEQID 11 + SEQ ID 24), HEL17 (SEQ ID 12 + SEQ ID 24),
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anti body conprises H20L16 or variant thereof
conprising an analog of the naturally occurring CDRs.
Whol e Anti bodies 35 Further, the invention also

provi des a humani sed anti body which binds to and
neutralises NOGG preferably human NOGO, nore
preferably human NOGO-A. Mre specifically there is
provi ded a humani sed anti body conprising a -14 5 heavy

ChﬁﬂmW@E@bDGWEBE@!Di%)dBﬁSU'bﬁEQ@Dellﬁm 8EQ) I 24gh16L17

838 SRERBEAAR7CTr (SERdR BECE 2an L7 (sEQ 1D

hygansNOES 24 H 1oL n@mrmbbe 9E<blmlz*4y mmumsm ID B8 + SEQ

mur i ne donor anti bo

t Rt H2I AT SEQ IR Qf/ & S&%Eb?ﬁbhm{-hé (%Eﬂdprﬁﬁ b\SEtQIH) 24),
aﬂhsbpﬂ = 1th 39 JQEe{ I@S?QSHEEI‘.’W‘$SE’C".F IB@O“%@Z@”HZSLW

af |n|ty const ant nmeasu

(SR 8% SRR 240167004 T GEDIR 03 +8BGIR 280t her

enbodi nent the affinity constant is within three or
two fold of 2A10, in another enbodinent the affinity
courthesembicgiments diré aptikoties camprisiddthedollawing ceiobinatiohs of

el iGHPORITRRAebiE Fadibdd: MK (SREFIERF + SEQIDNGS, HsLe
((&EQ I&_1 Nﬁ&E? lﬂ)OI(»l‘);otHﬁLE(B]I icsEQ{hID?e + SfEdl (Dot9) ?ﬂMth&EQﬂD 14 +
Sradpd. A18id Beq 1B SEE B, b BaiB 8% sea 10 19),
g ERLE (SED tmwﬁa; %IF(OI'I lggggﬁlgzgm(smmba SEQ soa’tsg Hﬂ 9L6 (SEQ
BB R 1S tole sl Bs iShe M3 1BY Hasi G SRR B + SEQ
ERarm) 28 efsediis a@opsw:b 19, thmgsm'msfsg NsEL B 19).

constant and t

ard. For exa the affin
HZALE(SEQID § r%@aom@a,sm@@ @iB83 SEQHBL18), H700L6
qssb/m 133 k%E@m‘T@ H’suﬂ @E‘i’: P94 sEh 1B 7%%' 136 11%39EAQ ID 12
t he sane ssay the

x10-3 /'s) respective

an$Fed Zc_ﬂé Uﬂ4leh1e( BBt SEGID T8, P 8sEh(SEQIR TSI ©8EQ ID
Jeh A (BE 16 2 aipI Hind CFR a2 seeiBire
HIBLAMI(BER 1D mcsac?nm F6}\H 19641 (SEQ I0 85128EQID 78), H20L 11

{ -
IRo0Pge K35 B el Sk med § wﬁ‘éﬂﬁ%&ﬁﬁﬁﬁ D
BBe SEQ |nom)eazs|t1 1 (BEQND @9+ saoaoemt Hehet 1 eszaqu SEQ

TP gRL HR (SR PR 2, iB8) 7 henld 135 Set B o

provi des a pharmaceutical conposition conprising an

anti - {\lOCD Bgody of the present invention or

f unct "N erBBoFimegt e antihedy sempgses terfollgwing dleavy and Light
phéih Vafighlbiregibhy HBE$SPHPA! 15, Hidoy $8or P20C 76 blr @énanté thefeof

further aspect, the present invention provides

ﬁ%‘?‘ﬁﬁ%mﬁn@hoeapﬁﬁm natgrally ogpTina GRRwin one @mbodnment the
GBS | PONSS L a0 il 4
NEI‘IUWWIC@CBUWQI(H@RS in a human

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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whi ch conprises admnistering to said human in need
thereof an effective 35 anmount of an anti-NOGO

anti body of the invention or functional fragments
thereof. -15 5 In another aspect, the invention
provi des the use of an anti-NOGG antibody of the
invention or a functional fragnent thereof in the
preparation of a nedicanent for treatnent or

PheBly Etfaih $aﬁébl§?ég?&¢ ab Pesérted Hbrbik andGEytit ehaihvakable region
and ot her neurol ogi cal diseases, in particular

AR HeseRbedsheipiflease or Ml t | ple sclerosis. 10 In a
furt he‘i‘h?ﬁ ﬁﬁhgeﬁ%t@éﬁéﬁﬂf thie PrESHrit fiveR iy bﬁ'ﬁslo"l‘luman NOGO

nmet hod o ting neurodegeneration and

pMithét Gargparahletafinity tothatef dheymuring dnmntqbadv 8ﬁﬂ 0 or chimeric
I

S o e B8 AR At B B8 of e

d pwastamvemthmpthl@GDalnasAm hffinite constamt{KRs as oreasurad by e

R oS Schmidlest WAL GRER 218, Bhd YERAGIE gnBfiitent the

?aff“mﬂmmmls lvittlin thfea dretwiorfgidraf i2av Opin mdthmcﬂ;m!nmﬁthent the
t t el N t
| AT Penetatas Pakarerhat R 24 1 2 AHREED I BREhes oy
?éwbbenmemwm aiﬁﬁlts?éor&témgsiwtﬁlﬁa?re;er@m hlfélg to{n ezt @f 2AM0 and
arl L on. o a medl canen or | 1 DI
EW%@E% H@béﬁ yithin9dfpisk opihe fald Pr iy feid eﬁaN aon another
r g@BY8iment thePofLratB s ﬁattdrﬁérbmaffnsrh m@ctomm HaLc)atrnélrﬁ&hod

of devel opi ng, a stroke and other neurol ogi cal

dPlyagasuiring the affinity gpastap) antheaft-rateipkibeg antibedyshaulg be clear
Sfb‘ the QRAIEd reddér Mve@&%eﬁﬁ lﬁnﬁmﬁ étﬁWcFQNé?‘ih

there iIs prOVI e use antl odi e
t E@mPIQMtthISMﬂ@HMGOh isiifusdrative inothisoegarde forexampler theraffinity

t&ﬁwstéﬂ?%ﬁ i Y ‘?at%fonA%‘Hscrﬂgg%eé B Bﬁeﬁ?or%a Iﬁﬂeﬁﬁ?ﬁtalys%fls

aumati c nerve 1 n as® spl na
i oqrumpnkynn mehmgmmm Brd il rd4uchd >t (kd t1Fs) respactivaly; in the same
I es

405 e R BB eSO AP A0 st B RO T A Mave an
clffinityi quiristemt antbst Mearps-abamadi 8ot htm e i eainer e
ARERESER 1S ol oot 5 S G55 o

tdsreuuhtea\td 2nlve¢mss2 1 054 koA E) &%Beawél 30
part| ul ar(a&]he | i ght chains of S NOs 35, 38 or 40

and h %.%P' gMmhed erésd‘?@nmd@(‘)f@s inventigh ageof the 19G
t I t
ass; RSBRAY hurerl 9O or WG Wh Bk (8¢ hman igf cffin.

chai né fuphgraspect obing mv_er(tran@m\aﬁﬁfeﬁabarr@w@w@mposmon
R art &.-IQ@?% g‘r‘rﬂﬂbﬁ &thb pgc{Eegﬁ}%ﬂﬁorP&} 1%§1c¢c5?1a?”-‘/

proceSS|ng processr ng
rfeagnnent thereof tQQgihar WBB asﬂmumaowtlcﬁypacedntgble dduent or carner

oo ¢ 1oa My ERpBit. HRCPrBBhsfERPR Bist o neifl B Fagment
(ar psdphyiexislof-stibhe (pamticularly 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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corresponds to SEQ ID NO 75). The present invention
provi des the antibodies -16 5 having the pol ypepti de
sequences |isted (after renoval of the first 19 am no
acids of the signal sequence), and al so 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.

Tabl
ot borh T SeRel, e Iy Rl b P R o1 NS O

sa@bqyymbthemvenmﬂgr Ffungtiongl fragmenbthesgadin thengreparation of a

| R 8 §qefiodel orgori oY WokEpp iy isheicioke)

| BniOthed aeukddagid diteases)in PanticulagBizbEDers diseasgsor Multlp!e
H%gkégl FL SEQ I D NO. 38 SEQ ID NO. 31 H19L16 FL SEQ

®38 SEQ ID NO. 92 H20L16 FL SEQ ID NO. 38 SEQ
| D I\IO ln%furﬂHéflaQ;feoFuhSmseBt N@entkt (BEQdeDaNethdd of inhibiting

H25 S I D.NO., 98 Hi6L1

" Berbieggnezen Spdles pohotngirRORR! retyerf g fuan gaent

I aﬂ[%d \gleh Sdg]éi :I%B I(\Jlgﬂz\?ﬁbéh@ a{B@ro mla:?{ g?hg&ﬁc stroke) or
I\@%eﬁﬁegﬁﬁq | diseagg, In Hﬁﬁ&%rﬁmg nsiggase Q) “@@%58@3%03'5
NohicA&omisks a@ﬁﬁnﬁ&’ﬂﬁg’td@é}& hl H\%naﬁ‘hbb@ therbsf drbéfettive
H16L16 FL, H20L13 FL or H20L1 . I n one enbodi nent

t ABOHAk ini’(ﬁbﬁﬂt!"goﬁﬂ) antbady of dhe maemtam ofy hngtignal fragment

CERddiSi ng a CDR analog. Alternatively the

substitutions nentioned above, being the back .

nut at i[9 esyet fgthes aspectethedovention previdesithe Lseai@ni antitN@GO
e r .
BN B ey L yBbtlel oot nefeBhlh R oiEation o a
winedicaimenbifor irdvitsitimgy aeurodegenssatiaruandior promatieg durntipnal

AT 8 B8 ML o R Pk b8l i anc

sothet néurblogital diseass, émpartioulahAlzbkimdrisdlisezadear, Mtﬂtlple sclerosis.
I ncl “‘ir‘? %tgegrasbggtga? ee greggn Sutnlfetn EJII'I r?ergf:s Srrt])wdm dqﬁe 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 1D 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 -



5 acid with another am no acid residue having a
simlar physical, chemcal or structural property
such as pH, charge, hydrophobicity, aromaticity etc.
In one enbodi nent of the present invention the

anti bodies are not lytic, in that the constant region
are not capable of binding to conpl enent and/or

nmedi ati ng ADCC (anti body dependent cell cytotoxicity).

5 Theaviriythedidlypeplis Bequdnced listed (éftdﬂrei’rﬁﬂ@td‘f then firsh odiaasino

10

15

are therefore either base n con mai ns .t
araec"#a?ff}hasmahwqepp% an@@fﬁﬁ Rrovidesiie fr tapdieg,in U5 form i
COPMER By ﬁ}éfpt—éd@teu hd pﬁmnéa FroHi hovt el exXptesdingte 235
and 237 within a human 1gGl constant region (see

EFiuetnotides emdénmté\ediqayy anddighiah@in.pt i on of the
i Our oFalis SSGediidledin sRibSHesibgbor monoct onal

antl supe nat ants b Ing to reconbi nant hunan
onygure 2 A ldght Ghaig | SA data frigavy&hain ed

al antib ng=to rec hpyran
R@%qsg% Fi gure gg%o m LI SA data (rI)]rgNr%nocl onal
arftlﬁl.bki?dE/Lsupernat%EQleUﬂ@dSﬁg to r &SR MNAZhuman

T TR Lper nat SHECAN R0 to r SERIPARH haran

NGEZDL1BIRUre 5 A $BQ IBNGLISA dat a fSEQ DN ghal

R 06, AR NG A 5ol s {EGIPRR A "

ard290agdyFibi ndi ng EQhDRD. 20CO exmsmqolw dguman

pz_g{ﬁ?‘tt%baé‘t ggfecg!é%ﬂéwaqaa for eﬁ(é(,qt’ AN Ezlmtl bodi es

biHmdiLAg fo r econgp@md Nogg 30 “@Q@M@ﬁ ELI SA
data for nonocl onal antl bodi es bi ndin to reconbl nant

hitgoh 16bGo.  Fi guﬁv@i@ N@13&A dat a
arp.]mkp_qg s bi ndi f,\ﬁgogg)l nant h@@j} ID 4 35
, or

H%&:ﬁ ELI SA ata nonocl onal ant1 bodi es
Li§ Flo r ecom$SERMD Nuidéh NOGO. SEMBIBNG. @8re 12 A

| SA dat o onal an nding to
rg.g,grﬁrgf;r%!\;nt huna%éw{flfdgure 13, %E%%gjgg%?for

plttisLiédFlant i bod\SHQ HAING 360 human REEORNE.&Ssed by

NYPRE 18R 0PI ast Uy F5NG 40 SEQ ID 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 2 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-



Figure 14 Ato C, FACS data for purified antibody

bi nding to human NOGO 10 expressed by human

neurobl astona cells. Detail ed Description of the

I nvention Anti bodies of the invention typically have
the structure of a natural antibody or functiona
fragment thereof. The anti body may therefore conprise
a 15 full length antibody, a (Fab )2 fragnent, a Fab

f r agaWith, andther @fing Ba:urregkune hadi G%a s’méfyprryaiebn cﬁé@iﬁfa{ or
The anti body may be an | ,

' |gﬁructtrf§!epr0p§@ évch apprbr C r%dmdrwogw ma%emé

10

15

20

25

30

35

The cofsérémBSdiRicht efthbfgﬁesé}mmﬁédn {HeaantibelRs réréfmst lytic, in

be sel ected accordingly t chain constan

dothat thepapsigat eegieprg ﬂﬂt caaahia Q?b@dmatmcowgnwt and/or
Ur("rj;b?i%ﬁ Abcd {?ﬂlﬁ?:ﬁ# Egﬂé/nd%gt H@Veﬁ&@?&hﬂeme cpnstant regions of

|ons asses e
mihaflklengthtantibodies age thepefore ﬁtharbae@ﬂ on sonstantdtirasias that

T S l,.C
ariteEisltafiEnor e 3h s8R 981 BFnPrarc A
c csqbstrmasnsmt pasitiong @35znadd23Towithey adunsarolg&1 constant region (see
obulin. reqion. The antigen binding region
[ %@%58&{ °|efg€|4 'Fsghai n variabl e domain or heavy
chai n variable domain. 25 Typically the antigen
bi ndi gﬁ reEi pn cfo{rpr'!,ses both Iight and heavy chain
vari a i mmunogl obul irn region is
fEigee AR dricB ELLISAN1S fortronddithaR BAIERY s%PBHia‘i%ts blndlng to
n@%l on, The non-i rmunogl obulin region is typical

OWWHB@PGBMQ@ protein and may be an enzyrre a
tﬁéuié DA B GEII]SRQ:‘%%Q%W&EE% Frl%ﬁglbﬂgl eﬁﬁ?ﬁBh¥ Bﬁw‘gmf; to

hetvvo regi ons of I meric ant
pecembignhbwnaa NQGOa cl eavabl e |i nker sequence.

Jue ;ﬁ%’ﬁﬁ (1S4 428t nden ai"%ntﬁ%g%ﬂgé@% a%t: binding to
ie n | | i

R A e B e N S0
‘ﬁmﬂét rﬁfh iﬂmg%ﬁf%%%aa ﬁtﬁ?**ﬂ"i’&: e
ae ment hu O medi ate A ant i body
S8R ani . FLRA %R 6f mdfbcingLattingdaypermaipnisbinding to

rrecpmmﬁdntﬁmnwﬁoe(bgm anti bodi es can denonstrate
stalllt roduction_and therefore it may be nore
% FAGR

e Lay e flata forRurifiedantibegy Ripdingde Myman NRBO
InpaRELE By MO fctroAstomhtelisar € described in

0307434 preferred nodifications include at positions
irg {g C Omt't'%ELl%@ﬂth%n therefore provides a lytic

Figiie GOELISYA astaffef n@&ﬂéﬂal%&ub @8y bi n%ﬁ@&&%@&phﬂahf‘ﬁuman

|nvent|on one e I ment e ant
Qi on |s a full length (i. a tetraner

e A e D5 eahth fuman
MYBOi bed supra. I n another enbodi ment we provide a
E@dlr? Eﬁ%lgﬁ@a% for tr{'lgncluc%%lal %%bo 3/ bin |\r/1|gq rttag]o?nbmant rfuman
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

provi des pol ynucl eoti des encodi ng the disclosed heavy
or light chains or variable regions. For exanple the

i nvention 15 provi des pol ynucl eoti des encodi ng VH
having the sequence contained in SEQ ID NOs 45-52,

99- 105 and VL regi ons having the sequence contained in

SE@ulr@12 MBnbB; BASA' d&d®r rmsh@diendl anfittodidéiting to recombinant
pB era %%a i ncl udi ng variant forms. This includes,

¥mag imted to, NOGO-A having 1192 ami no acid
TFEe;lu%J% ﬁ&cé@%wlﬁuﬁﬁ@oemwaay%dn@m NOS&SxBressed

E ice variant which |acks Ttesidues 186 to 1004 iIn
thYs gineameysohisatemadellsl ar donmi n (GenBank accession

Whioufe' SR80, FARCS BaRl YRt pifiigdniBBey BifuRie o e froco
sexnreggsed by bemaaneukebiastona cellsyi nal domai n ( GenBank

accessi on no. AJ251385) (Prinjha at al (2000) supra).
Al references to "NOGD' 25 herein is understood to

i ncl umgﬂgdaascapllonaoﬂthalmfmm of NOGBO such as

Spect APl 3% (niEnieliypiRsiy it R o g Pafbral

gartibody ?cfnjncﬂaxnalartalgfrrm tﬁmcﬁoﬁm@mbactiy malyrther:erdée @Bmprise a

€ er 0] r.Gl uncti on Cl udil ng

ol Kot Aoy’ ADEk Jeomiat ok A regBant, GHicREcH4e Bier or a

meawlthaﬁﬂilﬁbe TRé Ghti grﬁﬁy b&Gn IE@H’; Ig&2, Fd@@)o? Fg@ﬁ or IgM;
rl

; R E hei r standar nmeani n (see, % ow
ghglaE orAgb; g sumedifiad varntdheregr. racpnstatm main phige
Hﬂﬁib@ﬂy hébw éﬂéiﬁ bha (kO oted Accdrlin ﬂe\";\lﬁht Eﬁé’lﬁ constant

refers to i/(pe o engl neered anti
omaip ﬁsayabma apea Py rqqnﬁtgnt/dminam eFerﬁ@rmpre( theyamtibody

Crhé& Ebﬁﬁ%é‘ﬁ@ﬂfcﬁf@is%ﬁa"\%ﬁ%@% éh@d di ré‘ I%Oﬁ\BLants that no

body 1 n association €av
d@?mr &ind F¢ eagpeptoss demediate ﬁiqahmdmgadrd'emmlbodyumdyc&ﬂgo be a

Shitneric antHSTRY FE1yPR HbpAben 4 WGBR0" o whidh faprisgs an
mhgmhwdlr@aaglomalmmngrh-ubmhnoglobmm regivm, an'hq antlgen bmdnng
S AT B B0 PR3 B o P i ol comain
Mypiedlly thecamtigbh dirRNRY iegwmwﬁ;sndee%o@w@ntw H&Rwvy chain
S8 Sl S 5 oniloo o S 1
tHeQ&ﬂ)genHlﬂﬁtﬂﬁ@ Fedibn.aThe n&n%ﬁ@%@l@b@%’mg&:rﬂﬁlﬁléﬁ@]@ Aon-

A sui taB human acceptor anti body nm
YBMUBeIgbYlinopRoteiR gAY SRAY ksham enw%,tfa%m @ @foteln having known

b
S A SR A L
seRnRstedtyia aseleanablelinksr semerw@n dmmumadbesjgs havihg mmCDRs
88 heRABerERAACHEEN 2RPa10Y cBntBRTPHES N th8 drBSert HRTRISS K

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

preferable to modify the generally more stable 1gG1. 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
constant region and/or a heavy chain variable
framework region for insertion of the donor CDRs. A
sui tabl e acceptor anti body capable of donating |ight
chain constant or variable framework regi ons may be
selected in a simlar manner. It should be noted that

t BR: 865cPIBEA N EPHBORFRA me@fbedaﬁ@mfwbhs ?rﬂzll.i‘db@étl‘t%sﬁbﬁs 235 and
not_required to Oflf%l nate fromthe sane accep

aﬁﬁ? b$a9 invention thesefore,provigies & lytiar & por-yiic fwag@f #h antibody

PLEEH#8INB 90 TEERVE i sed antibodies - see for exanple
EP- A- 02@9%00 aKdM?WA 054951 The term "donor anti body"

r ef er sinianeembedimeotiiieanshody ethe invantiais a full length (i.¢. a

AR 18y 16201 6 o 50RBL R g1 gty

f baning theaVHfor Minsequences desaribed suprar émanotbleaembndtment we
AR Bl fridhn BBAE wa] eBad iy i vig LIS figs 11,

a1l 2,e162d BamBS5hB6LY8 Aot 9, tiiggam&c:fﬁﬂ; :il) 24!%&20 123 d:rﬂmn d

Tt 1 byt eRflefSeert. tie ¥ ARIF BiRkidRS AP Pp BT Giiaging the

ad!ltsd:lb@ﬁ:l/ héamysrdighnehaind gy RiriabROrefRM8NFoR 8RAMple the invention
het er.ol ogous to éhe donor anti body, which contri butes

aPTPVidgs PRiypucisglidesspncogding W@Pwnasﬂiejsmqqncefwnwwrﬁm D

aN0d 4551 VOCRTS SF VL irdglond Ralifgine sHileRte obmamedcin &FM 1D
f r amewor K regions and/or its heavy and/or light chain

§ O3 9- regions to the first immunogl obulin partner.

Prefem
3r5e ?:E)ggdg?e def nggwd@éy d[@okpﬁe?rgﬁﬁg%bgR/ané‘ﬁltfbﬁﬁéinhls

deeledes. hiuhis nasdmited dei MOCA:Adavingkd2arsinofacihresidues
ﬂ%ﬁ%n?%gf( Oé@(%s%ﬁbr@ﬁ@ Aﬁ% 1 Qé’ e N%d) ﬁ,’l srﬁllsg gg@ac‘nt%hlch lacks

heavy
Kesidues186la 10Bkiptba @emtwé eRtra:d:dlulm dofna1r?.(lG§nBank accession

| ' |_nt 4t h Ed t
B ADRS RS Ao ErEfEy i Variglh NQGP-7 bRh fllagk® residues
Heaﬁl tb H 00% @8id)alsoThes smaller, altcrrﬂ@wee?mm??mnalaminmh {8enBank
cnal rra

AsPSsior o &?ﬁ?ﬁﬁaﬁ%ﬁ%@t LA EuprpnAl ratsrigs o "NOGO"

meran s ﬂﬁﬂé?ét&oﬂ@o dudeyd r’(djeeﬂl\/\)érféhﬁfdﬂmmogo s%Jch as
ht chain CDRs (or both all heavy and

W@ﬁ%ﬁ %ﬁa Aheppiice yariag Fibed. aless@ w@tfptmﬂwe'cated
and proé@fdlising Ghﬂ%r&ﬁnﬁh&al%ﬂh%@’th&@ﬁﬁ fstbhm.bmon either

ot her residueS aré considere antig
fetaberRartiagpiNOBQfunstion ingludingdts kindipg te peuwnes @nﬂynlubmon

%Ifhgllj,ﬁgnadpmon See for exanple Chothia et al., (1989)
nformati ons of i mmunogl obulin hypervariabl e

r egi ombe temnsure FeaBd, bay, or §¢ah). aResqnr with theirt dtandard

& k d h .
anta?'bdgté’z/(s?%' F%ﬁé an hméeg% b#ﬁib&’? p’é .L%E%lﬁgg&%rﬁ{aé’r(g@f’ Js?mng
iHarlpdriléabioratelyt (19883). e deri ved from donor anti body
varl aR"'Shirrh%ar‘i\c/:yan?Egdylr"' rgg-trs Pohg iype o‘?%n(alrﬁ%g?éd ar“%od%\lfhlilc ¥
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

specificity and/or neutralizing ability as the donor

anti body fromwhich they were derived. 20 A

"functional fragnent"” is a partial heavy or I|ight

chai n variabl e sequence (e.g., mnor deletions at the

am no or carboxy term nus of the inmmunogl obulin

var i abA¢humghiasd antibody" refess tosa type &an@neemdgammdy having its

b'&[ﬂﬁ%&?%ﬁ o firobyigan dndt irsagioPHEin G remeining

fmﬁﬁﬁéiomm—dﬁ%u\tﬁﬂts oiﬁmeﬁdﬁole%w gng Heriviid fedrh dRed6F More)
Equence nodi fied b east _one amiho acid, wherein
S

?'&’aHHHFH"BS'PPHW(EgnE"l?@dEWBnﬁ RBEWBFK SURPGRIPFIUes BlaYde

aaltérﬁérté PRABRR Bindihg %fff (868, ¥%.2QUESN kt ale-Prob! ‘NﬂPF\Sad Sci
whi ch fi i'on permts t he ‘am no

nodi
sH&é\eﬁééODBS'-ﬂ@Pa? KﬂQ&% fﬂ@dﬂS@g.QSal BieArashnealony: 9: &31 (1991)) A
€s@itable RithhASBc SFéﬁtg%Hgfﬁn% Bﬁeg%bI@EtBHWQWa B vélﬁﬁnai

unnmodi i ed seq u nce resent | nvention
| databasss ecgwetmdéﬂmmaiatahaagm Alamosriaiabase, and Swnss Protein

f
S5 Sy YerhUo8 AT IBRBUR! ahd Bl A8 kpAAER e conor
(ﬁmtlhodyl Agnimarh 3htibaﬁgobhgmuzher;'mdrbyi mbdaqnpb?% mmu:hmliambvtnvork
chai n; an ragnent i e fragnen

r EBiabs T o RtanBod, A amiBiHRE bt 3 baY praifBRce.
Ewovﬁe@tr?ws:hamdcd?{stﬁsmt Y&gibt ag?mﬂh sneaayl?&ﬁmr&ggn@mafaﬁ@mm

convent i ans : e o
58108 priee 1105 08 Tt o E1dRs. BrstREle a5epth,antiody capable of
PRpRItiA tdh\élrf ESEEt RREriaRE FaffewoHd fedichs maP®e selected in a
(ﬁgmg?%m?ra gnents are useful thenselves as therapeutic

nefe tlf $houlghbe noted thatthe asaentar antibogyleavyand light
| dhalrschrB ot F@unr@B 'téghgmbf%gﬂr&ﬂ%ﬁgé’m%éﬁgﬁ um}%%g The prior

useful in the formati reco ant or

At dersdibes severgeways efqroduging such humanisedentibodies:+ seefor
t { ies (bivalent or
kﬂ?«g?&ggp A@Q?%%E@E@A?)???Qﬁodl es and ot her

mul t i \Taaéﬁmn Sigmor pnblumiyﬂ refpescioem amlbbdyl(mgnmienair amdioe

th d, t
R ARG B oy BB e
ﬂﬂl_Rdi),_cnty)tllufr fuhetionalfeagriemts Iibltmnhlags thelétbfﬁtg taefitst mmlbndylbbulm
i tjonal .agent. For_example, the procedure of
PR b, 3R S Price R ST TnugoelSodlectnaing ot and easutting
engicseed etﬂer&ﬂtadﬁbday @ith gﬁwanﬁgea;a mpfﬁélﬁy lbﬁd wtauﬁanzﬁrliyeactwny
omain of a fu en
§ﬁ?faﬁg%nFﬁﬂf§€LﬂC'_%r REPIWen repl aced by an gnzyms or
ot her Tﬁsl&ﬁt 2ecEptoP hAMHS" tdfef to afi\ ariiBby Bh&ﬁona! andfor

ef fect.or or reporter nol écul e) he antlgggl es of

ﬁfégfé‘?ma’?fhb%tﬁm'%sp'-rﬁatp the dBP@foﬁlﬁ@deyNhiﬁ*k rextributes all (or 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 é 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 immunoglobulin

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
in operative association with conventional regulatory
control sequences capable of controlling the
replication and expression in, and/or secretion from
a host cell. Regul atory sequences incl ude pronoter
sequences, e.g., CW pronoter, and signal sequences,

"\ﬂhﬁhn%ﬁi@l&? Irﬁ'@fb‘st/ Q@h EHOlU St Departriérat\d? Health ké&flldll-ﬁﬁnan Serwces.
Simlarly, a second ression vector can be gro uce

hé\latﬁgabastauwf 5@@!}6& QhiThRreRRIR®e heavy AB '@r?é}ﬁ’ttar%ﬁ light
a%hfﬁ(@ll}iRE '(&%DRrregi%ﬂWmQHé"vé‘ﬂablé’ bSﬁi%h%lP bi imHumogRBanK!

I‘eSSI on vect or dentical to the first except

5 JICORS" astuseddereig res toralbrembpaselcsiuBPRS, or all three
Tl iy

e>T bectructire Ahd prateini foleing, of thdn enticalyymaycheandhat atheri residues

a7 R ETHE PRSI LR b Eh et 600 Rl LderdfBod to be

c sothyansiilisck paisdry. See fmrexampid Chethienetcpis $1989) ICamédrinations of

the first, and second ectors 0 fected by

- TEmHppSop i e bl ens: ke SRR AT oot cel
of t hecnmeqm;v-aa tl‘i@ﬁ‘raﬁdrﬁy agcdmach rédl@uéiop tHY iinding f the
synt ht and avy The transfected c

| el
i §“¥"i¥é¢f¥l tg&'l’é plgenRF esatoesn&éfﬁﬁ ofiaterest dhitigipuentiqn are ‘Je”"ed
PR Echdr RALIEAS) Vit RIbRIh&dy MdGhOERAIR %ehtﬁlééﬁ;@b' éﬁbl mcnﬂae

anti body which i ncludes the association of
r aBaliees phihe nederally escurring St wmqhgaﬂaiqg'&aalﬁp saare or ‘etain the

S Qéng%%gg%ﬁ E ﬁ&édﬁcﬁgﬁ%&rﬁ ok HQut?a"}Fzﬁ\gaa%?lﬁy as ME oSt antibody

ELI ar conventronal” techni ques
nifprbehichheyweretderivedst ruct other altered anti bodi es

and oS Rhal BplRLAs Ykl heho of iy hallyBRadtSoquence

subcl oni ng s

c (g1, mingri ctnletm:hstdh ma:ammmsortqamm(ydénmhus of tireammumoghadwlin

be. s ted ne .of skill in.the art. For a

¢ FarTRRAE (e oo ¥ FiRe 474 barm pReg i pi o s pRIEEF 4 fp same

ber siadidr néXtealizingtability a$/Hantitode iowewhichlthy fragmehtwhe
from supply houses, such as Amersham

(BRN&9ghanshire, United Kingdom) or Pharnaci a

(Upps ah@ranai@f*es hn affifo hbiarsalqhyno@ﬁmaireatbgrat Vikist Bné @mino
capable of replicating read , .has an abundance of

c?@ﬁ1 whersin @d modificatian cap be cgem@l pea gubstifulion®rA i ¢

r %%h%h@@ﬁ%ht o@d‘féw §mﬁfé§édld’s {TRNIRYhaicaHa aY) %néﬁ' RiddifiRBtion
cl onlggh@ﬁ Simlarly, the vectors enplo ed f

el mimo aejd ssﬁuemwe'gtaﬂmwedyolog@a %@FtBVSttﬁﬁee g.

o) I f Yﬁiﬂft éy‘gg or. The
véer(‘:ttﬁjglrn Sépe i‘ﬁcﬁ?%rgﬁpgh J@@@?‘Q erﬁegu fliat or 39 égg%ences

( such Ehe geseatrinrSiiopralstineiudps te use ofdiataicagments or F(ab'),

s AR e RAG 4 0 eady e 5 omne oGO

cEntt fagmehiecantaing thbesmtire lighlt dbisic araﬂaeirmetsrmmabporﬁan of the
I i, B8 PR BB Rl S e hd RIS AR ) BP0
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
restriction sites for ready manipul ation. The
expression vectors may al so be characterized by genes
suitable for anplifying expression of the

het er ol ogous DNA sequences, e.g., the manmmlian 25
di hydrof ol ate reductase gene (DHFR). O her preferable

V egldohofesfsRaaescdsAtiLdingahd Gariabfe fd rﬁ:ﬁGer&Q;uences
such i\s fr m bovi 2; gr owm h hornone

&5l e Tomalion of raGombinan of Bemguzs%*bowﬁgas described

eRBFe§SI ON vectors useful herein may be synthesized
by techni ques well known to those skilled in this

art. 30 ferkerasnsstecofithe svestiomwe acevide diabodies (bivalent or
r SB'pbf:l‘ﬂE‘)s triabBhRs! !eﬂngﬁ 8§ ?"E gﬁm??ﬁlﬁg& @5?%&{&% species

si ghal sequences an fit

c bavieg onalor more &0RRmas desaribed supraslylat hled ite add inguicaliserNOGO
pf&%ﬂ?ﬁ;res for use in directing the expression and/or
secretion of the product of the reconbinant DNA in a

sel ect ladtihasfurth&n drebodiment, tine amttboaypuf ﬂ&smoentwmhay bavd

r 5 types_,are known the
rltdcheRRR i) BGEnC By SXtie, e pifoRiirg of Fecombinant
_erﬁuﬂeteshmlogmmaglb?msbd t6 prarttice &infemigiriddirséd Qul:il?m%f tHeflinbention
e e nventij o enconpasses. a ce
PSR trumeal STode i daman ol e i oot ﬁntmqq'g molecule
cmb BekroRplied &y d eriZyfedidtherdicisctable rﬁé:&airsgu e.
[ ququg,l obul in nol ecul es thereof. Host cells seT ul

de effertep onraportst molecytali pul ati ons of these
C' Oni NEheV&iibBHTRs 3 thepraSeftamVEiftioh F\‘Bé%\é n%g a

desirably, cells fromvarious strai are
[syentinnal expression yactor ot rgsombinand nian@ld/ by ptacmgathelse coding

%énéé%? tHe artiBBd§ gﬂéééﬂéﬁ\cé %bo?: atleb Wﬁ%n@% 57“%? he@ latory

this invention. ost ceélls of ce
fwtmh@%wpﬁe%eanablmt)f cantrollingithe dgplicatiarnand expressiomin, and/or

e Y Nod RO REBpE b alts b bRt egios.
reyel EMV printater, and S@raesgqme?h‘bmmgﬂrlt@ﬁ Herived g?m other

e ysed, us enabljn ]
R IRuBGes. Sy S seRo b CH AL HFIOLFL DR prosisgR having
rmaDNArsequeﬁd:et whighten¢edias a @bh@len@émg’ll'ymlbédﬁ fnt or'th@yScham

be .e d The sel ection of suitable nmanmalia
EitePahuf TS SEomc, axprassion wioiql s Klenteside s firSEoraspt Beofar as
mbcbdmg: aéqtﬁa*hcefé @hg eRidtth i fhapkers drd oorﬂfe?ﬁ’éﬂnsbgﬂ n@@&’re as far
rifi %I%Clhon are known in the art. See

éﬁ P&ﬁS' peRachoRelvaplide cBa@tI%fmnoa@lw @p@ﬁeg r d\ternatively,
trechedvyamd Rt chh 'cédﬁnp s’eﬁ%ﬁcé‘s%r ngéy reside

t he reconbi nant Fabs o e presen ven |on ?
éng singde vertoRun, A., Immunol. Rev., 130:151-188

( 1992A)selc?'éfy@r¥§srt coft cd-Bahdt&ctb§ %9%83%& ongr%tcﬁhigﬁ’es with both

expresse
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 cuitured 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
-23.



10

15

20

25

30

35

in bacterial cells to be in an unfol ded or inproperly
folded formor in a non 25 glycosylated form any
reconmbi nant Fab produced in a bacterial cell would
have to be screened for retention of antigen binding
ability. If the nolecule expressed by the bacteri al
cell was produced in a properly folded form that
bacterial cell would be a desirable host. For

eXRARIAL Simidr élir'ﬁeﬁﬁdn%ll fehAiqubs nE9/be efipBYé@fo construct other
expression are well-known as host cells in the field

ofaHBFQS’tQ!EWﬁQIeég%ﬂd Melerdes. 30 strains of B. subtilis,
St T ePLSUBRSvechSrS 5r 8 Cldnig A stk di.g_&aepa nﬁimghﬁthe

enpl oye | n t I's et
y daethodsand camstmstion of thesompositioas of this inwentian may be selected

Z'ba‘br%;’ osgfgﬁh the’drt. gﬁﬁulf_epl Oﬂxlé,tthé%o}ﬂ‘@é({luoﬁﬁl a;}tﬁ‘é%%he&S# élﬁmng

era expré
syetlonsmagde, usedg Ord véator, pUCAB is o@em'eenctallssavauable from supply

- ABUPE sl o At dPHR PR Puhdy Ringelf gy Prarmecie

WiUppsaideSweddn)r addiipnalty, any sectocivhidh i$ bapable of replicating

L GPREY s B BRARES o Sl St Sof Bt g Bofi i, anvvio
ne@siaaaw) aid mrﬁéuf faniul@88 miybe eded foe clonk@Nt | on

fromsuch host ce are all conventional techniques.
Typi caﬁmlaﬂvh@ee@%fﬁ emptayed dorgxpressionyeldbe gntibodies may be

| B¥RBledYY drfe é\‘ SkAriHAhd BA SroftamHESHVEREIGIA vebrairhy vBXtors also

culturin serumfree I n suspension. Likew se,
ofeetajsy @‘éi feﬁtﬂﬁoefrﬁqfvéﬂﬁ%(sﬁﬁh as EMY oy BSM U@"mi?fsblé'hmh

prréét'tﬁ@' rélpg@mlcsm% S*ﬁreg#br‘i Hf ﬁetﬁmq@:n l%%%t%ﬁ&s if selected

st andard proceaur es e art ng amoni um
s hpstaeds pifbesqwemnsmntam thamqveciﬂsanm DNAosequences which

%{F’gues are y%‘?ta HS e%qw q%%o c?@ggg%‘@oa.nﬁ? % no‘the

I vmtOrstmassmcnmnatedhe sélecteehimmineglobulipsequenmes nuddified by the
t b d b d WD 99/ 58679 d WO
868 S B op RS 0 Do b Ruliony + e

ant i boﬂmeexmsslum vettoss map b%&&jsliharé&etliEdab)i gémsoitiable for

PRy ipgexpTassn ol ana nBEoIBoNF R SeRuBEreS §a e germgaian

t blﬂy@#ﬁfdlﬁtb redeaiass ek (MER). Ofthe? PrafbRible vector sequences
transgenl cally incorporated into a mammal permts the

f BRYHE & kP bf‘cﬁ!ﬂﬂ?é s?ﬁ'ée“‘@e@ﬂ‘?rb%ﬁ ?@@ch?&iﬂ?aﬂff)wﬁ? Beneng (BGH)
I & I aéé}ﬁ% § [ eTp)N
|sﬁdpgﬂc€vt|%(§|aeélagﬁrgé?mg s? roducl ngmgooj an an’%’?ﬁsgé}?{’%mm
t weefylheseininoay bmswﬁhﬂ%zeﬁgay tashpiguse wellkaowndp ﬂaﬁse skilled in
Cipld 44f1 g a host cell transformed or transfected with

a vector encoding the |ight and/or heavy chain of the
ant i bolhe @Impdftanitmofesud\cmcmnsi a.goeplinnnsgselbdticanganesdy

e, BIRANER sionBL BR8P Al Hisulbs: Py BeBaher fom
asoremeicidliotBatunslisoadyesalr siyhthepized eytknowngnbceruredforlase in
S&Pe%hrqé aI I:Ypressicm 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
first vector encoding a heavy chain of the antibody;
(b) providing a second vector encoding the light chain
of the antibody; 30 (c) transform ng a manmal i an host
cell (e.g. CHO wth said first and second vectors;
(d) culturing the host cell of step (c) under

condi t iTpRresuH We\‘lﬁoﬁ lebfh%coﬁ:ﬁﬁééﬁs' #Belfind thehsfétitedAih a

from sai d host cel into said cul ture nmedi a;

r deerebipaat nlﬂ@nmlwgm cordiag sequences of the. avﬂ@%dj%@r
e%?e??ﬁq?@ﬁ/og%ﬁmﬂ SolbEled TRt Efo@?cél@%s%ﬂﬁ Yor'the klffhg and

exam ne In vitro acti Vlty
amibmefp'na'up@lah@yau}f th@aaelenlngyvectom/enetalmemnmmlmal Hugveyer,

ARG LSFAIAL et R AR ks 2035y Al 188N of the

Aditing ngav&dtd)ry andtdtiesr steps/intthe casstaictionraf/altéred antbadieslof this
O WsRk é neutralizing efficacy prior to subsequent
human Cl'i ni cal studies perfornmed to evaluate the

per SI sBaitatste hbst dedis @nbebmbs foﬂtﬁd@cpbéﬁ%)brﬂ@ﬁﬁe tatibddy of the
.Cl ear an nmechani

TERIGN B Shfer e R me e b e NS Sp2b. EHBYEE. bosa),
poOE)d ﬁtﬁ’bbl@s@éellf@'d OHWJ)Qar‘id‘ﬁlyﬁbW&IlSV&'iH Hé'?e ﬁﬁatfer‘éf)ly a CHO

clini cal ynptons or as herw se needed dose
aR628 myelama gelhs HPF'@&tQ?HﬁfnarYean'ﬂ%?ﬂ thistenablieg th melecule to be

dﬁfo‘éﬁﬂe@ﬁmﬂf hiri&n Q?Ikg JS’J Ceyrf]k.e b@ieﬁ@&ﬁ\ﬁew gnYﬁé}tduRQrJopc cell

t he human circul just’ed by one
slingg may beiampleyedy eBa]eﬁfﬁfgt-qmmirsuﬁaide oearamnaliamhosticelis a6d

t PR R féPf?ﬂﬁé?&nﬁb%ﬁr agtd?saérﬁa.ffa%t.&rh %c%w@“énd .B@dhét

envi saged t repeat e

oﬁwuéfmﬂ gnd purificatitrs prepkrowrain tbeaﬁnm elg:r.eSambrmnﬁ et al., cited
(Spde. four to six nonths) maybe required to achieve

naxi mal t herapeutic efficacy. The node of

adni ni Bacterial eellomay peovehasaefplaast host agllsrﬁumbletfoﬁthe expression of

LA o s Bl L USRI immunct

alRev ho8id:¢51-188 ¢1991). "HEWEVErC dle GONRASHAdrRyDf 9fotéh§ expressed
:h f P al 3 artl Cmn?QJ %%useful for Farentera

g hestecel sl f bejin @n unigided, primpsarerly folded fatm ek in @ pon-

| lycosprited mmalahy redoﬂiﬂ“t?dﬁl%ﬁ';fl‘éédbed'lﬁ‘%rﬁé\éféi%w&l wo 'ﬂ have

i ntravenousl Yy I'S particu

t |
P ety sanecag faientin f Angen BInginG: ity nl s mstieawls cxaressed
%%?@“%?@L%%ﬁ%@%b@ﬁ‘" 2 Brogs A RaRed 1ot il HeBlenal e
tweuld peAcdrsirehlechosin Faeexampienvgar@us strainsrof £. coli used for

RN LA BRSO SIEH §0Thi0 drbdffhnnior. varous
@p’@rﬁf iBbrsubtiliss Gltreptommyoeenmtbenbarglh and the like may also be
employed in this method.

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

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
preferred. The conpositions for parentera

adm nistration will 30 conmonly conprise a solution of
the antagoni st or antibody of the invention or a
cocktail thereof dissolved in a pharnaceutically
acceptable carrier, preferably an aqueous carrier. A

V@It@ib)’m@hoag h@@éé‘saﬁﬂfd pr@d@ceﬂwé d?ﬁb@dmbﬂhe @hve@ntldn from such
0.9% salin t he

sdost sellare Ié:ogy%qqq%é}/ Emag apically, ,tl@%culg.;re method of the

pfyfésewirﬂrbﬁumtstaeéeruﬁmé@c@ﬁlreliﬂéeﬁ& %Mal%pé@fmhg@@ds
by conventional, well 35 known sterilizatio

t SeRtMfgedn susREnsian. | kikewise pnce preducspthei antleﬁé'ew the
Cgﬂkﬁ rﬁyyﬁéﬁﬂﬁﬁél ﬁg%dh
subst gﬁ%es as r eunrﬂéﬁ“ %Hc? %ﬂ&l mat (te&% b&%ﬁ?“g o standard
c@mqedumféh@ Brtalcludinggraroniig suitate gfefctwtah@n tys:olumns
t
o cBlumtihromafogbatifyl SE[biEAtdHRrelis e NG HllchtofHiniques are
f @ithyiml tae istilf of #hre arhand \dodhelt fimitithie mvehtcom Fesexarhpla, preparation

Bpie o iS4 gl iy S50 S efeddo

pri mar Yeyarmserdnetholl lof iefpressiones thevartibodiek inesy utitize expression

according to the articul ar d m.ni str

i ahadfricarimay Sgh s dtsdingl N ¥ SHeuNG 4R 48Tk his

i relstes It@ﬁnfeﬁlpresﬁibhwhﬁﬁ theharffal'© BaseM! pebriGter wh;ch when
pearedaho contain rrLsterlle buffered water,

wfprmrﬂ@dﬂatoa?omamrn@i@er@'ts thefemalp i prggu%the

t@eﬁhﬂ%c&%mﬁn%m@ﬁ% i RfIRr ably, about 5 ng to
about 25 an ant agoni st or antibody of the

i nvent ncﬁqfurtbehwm of the Ipvention taare it Brovideaomethasiofroducing
t Qﬁ ahmcﬁ{‘ytdf?ﬁb fn%nh%?[)%ﬁ’éﬁ g@égﬁ%a %@%h?& th@st%’l:# &n{aﬁng a host

o contaln
@?lttfarmfpmdobratwlsfecm with alvegtor 80ceding phreclight anwgor aem
| Ehab B ey BBeD br 8 SR She Re GEHRA e Shino Tnerety
apmﬂucadrabl e conpositions are well known or will be
appar se | ed th and are
oot 1 DeabRreREs Bt fhe plSeh{inyific theBE pRiided g matihed o
Riradoeing uhIah?lNGGEEm&;oldy%@thﬁr’gs@ﬁtlﬂvéMQK V\Fl’hﬂéﬂt ‘sﬁédlﬂlfﬂlly

on, nnsy] vanj a. For aratjon o

S andaR ) lines Meveaiby o Aimam bRCE W WhIcATeHad gomprises
tthestdpsaj’ftl on see Lasmar U and Parkins D "The
formul ati on Bi_ophar maceut j cal products”, Pharnma.

Sci . Téahprpwgya a ﬂ@g xeatonencpding s heavy giain ahie antibody:,
V\ang (MY prbOﬁir@% kédohd ve%t&ladcbaﬁg '119é‘| %m‘%h%ﬁﬁf cg‘{hé%hq}g%dy;

gw protei n pharnmaceuti cal

25 ( 14e)dyansforming a reammialian posceth{ege CHO) with said first and
Phar maceiddonahve .t A and B ad Ahern T.J. Manni ng

I\/l C., New York " Pl enum Press (1992), Akers M J.
"Exci ;ﬁd)ecmltumg §1e hosteel of stepdc) undeacenditions conducive to the

e o, S aion gt BB et sp B Hsl A g future mece,

st abi (¢)zetowmingfth@secreted antibiody oflstepdd).st ate”, J Pharm
Sci 92 (2003) 266-274,| zutsu, Kkojim, S. " Exci pi ent
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 Pharmacol, 54 (2002)

1033- 1039, Johnson, R, "Mannitol -sucrose m xtures-
versatile formul ations for protein |yophilization", J.
Pharm Sci, 91 (2002) 914- 922. Ha, E Wang W Vang Y. .
"Peroxide formation in polysorbate 80 and protein
stability", J. Pharm Sci, 91, 2252-2264,(2002) the
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ref erenc 0 i.ch the reader is specificall .
" caipiito RPB o ANRlPRAly. Gtk i Virn 2bsAB: Tipe alep oysest o verty
ofnenmeui.'tting erftogaw pﬁ@h@rﬁwe@er@?aﬁﬁmﬁ?r@hmhdiﬁ performed to
preparation, be pres i N, uni ose forns, e

ap‘?}P ¢ ieubersistano il heanfiboayin thediody despite Hissuahplearance
bemésHigmdied readily by those of skill in the art.

To effectively treat stroke and ot her neurol ogi cal

di seasddejtherappuiifaagents ef thirdgrensionupay be adminigtepast aga

. ! _ ; 0 S

< hrabiactl dh i oNind therHlickE A ilor ot Ul cliNEAyiptérs or as
prodhennigsl Readed. The dpserand dutationo$ treatmeny yelatesdo thineslative

' , ' t .10

" iratlon F96E REIp<T thE RERLACI IR ¥ hEen thfiager and

g icao Ibesastiusted byenexd skill ésthe art@eqmdkgflzpdrmle rcbnditioh deing
trate ositive effect \

"SRR 03 GHRA TR BrBeRRibl, 65 " B5hed B appoated cosig

affe.gboniiecs watk oh ence eeatyitwd wiepks) ot Ennextdriieddime period (e.g.

i nt ravenously.. The antlboales descri bed herein can_be

| S350 SRTRENthS) maybs trauired o aefileve pieximal therapeuliczeicacy.

sui t ablrRe afydel offadRiihistratich 6f3Re thEthSedtR@YRhESRhBANEPBER may
shown to. be effective with conventi onal
i E‘ﬁwﬁ\%@%

HEBRIE rorte arichdeliverotiie aopabla thehest. oheaatagonists and
r QARG . .
O e O e R By

sHsefHt foneeiestsral agsaipistration.ig. Gubgetensousiy.yintrathecally,

( ReapbARoaly, Iitrischll, AfareholSlv, G BlralshikFlMliey
( BRpgnoushhis ipartidulaxdyrmeferngdagent s such as

ti ' PA. ..Conbi nat i f NOGO ..
anti borpal i BaehiEc e iiVeniot Ml W areRarR o chhaiRagautica
i mmpmitlmcconminitag aa_eﬁffeﬁ‘:ﬂv:e_t Ambont ¢fehe uArgbARt Beastilody of the
J raspec .he invention provides a )
RGN AR S uvel el B4 BBafiiayficaly hoospiaplegamisr. In the
apropbyidgticodgetnit of thieciageritionxe Eﬁbﬁhsﬁﬁus?eﬁsiaﬁ bt 8diation containing
ftba%rrent t erg)of and,a lg)hgr ceutica _IP/ accept abl e
(P Rigieersd Fntibedycprefaipbly byfpipdatinbysiplooel BRcinglem ready
dbhipfection ioprertadl. The 8aRESsitidrs fBr %ﬁ_@rtenlféﬁéltéb‘?ﬁin%ﬁaﬁ&ﬁ will

the 1 nvention provides a pharnaceuti ca conposition
nglyﬁ@ntpﬁlge grﬁqlutm@ﬁtm@m@gmsbﬁr antibogy ek thetinvention or a
KBRS it 5504 bl ) SR il oy
rRAYeeHE gemier.af\i vaniehrri/asiuepus nariersgmay betanplayed, @xpye. 0%
| SaliRe, /8% ylycine, 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
provi des a nethod of treatnent or prophyl axis of
stroke (particularly ischem c stroke) and ot her
neur ol ogi cal diseases/disorders, in 35 particular

Al zhei nmer's di sease, in a human whi ch conpri ses

adm nistering to said hunman in need thereof an
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fu ti onal ment t hereof. tlbod es .of
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s | Biafly af'Gr 4t 16418 aBOOOT %S 88 PtIRHSOT5 6N36%, Ky weight and will be
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al sedgcted primarilypased gniflvl volumps. srogities selss aceerding to the
h%bul&%bd‘é‘&fafd%fs‘?t%goﬁ Bgiebgent i on provides the use

an ant| functional fragnment
t her eofThupa ph@ﬂpﬂ@ph@@lmmogma ofrthei invension fopintramuscular

nlgct o be bR & B/ bahthin 1oL Siee Bufiiida Ui, and between

[ sor er S, particula
Alabout tog'te anste‘d)ﬂemgThg Al 50i r[mtoad!mut po avg ollemose preferably,

S8y Ml 33000 LS SRR Aot R oo,
g ;ﬁ:}r{i;dadm -} p?mrmateutlcgfg@;ﬁposi@mbfdhe irventiors formteav@ious infusion

R 6 s A R S B S, 45 o
sditd AdeOBs0 aid E%drabh*‘@ b aboues ﬁgtd:m &nghedre® anfibody of
ﬂ%ea NOGO anti body or a nctl onal fragnent _thereof.

I

ReRYQSN AgtealiMetbads fy pﬁ?&ﬁﬂﬂ&é@r@mwg @dgiinigirable
mbﬁ?&@ﬁﬂé \bélﬂh(nd%n ér wfIILH%Cé l@ﬁt 16 iRssRAIehhe Ef?é’%rt and are

e preparation of a nedica for I1nhibitin
nQBF‘U thegdn aage Idstallaﬂdpbexqmalﬁoﬁewg’mePhgrraaceruéfsal\/%mqnce

' Fisfh éwrﬁﬁcpphbﬁ’sﬁ‘ﬁ éBHgbﬁ% eéjas‘%ﬁ be %g%m%' B RE preparation

devel oping, a stro neur ol
d P%'éﬁgéﬂfwwarmlnlstrabbmrtﬁbody ﬁofnwllazbes ofthesindéntionsee Lasmar

pr oprLyI axﬁgﬁ)ﬁ%{fpﬁrﬁﬁlaﬂéﬁ%ﬁﬁ%@p Qﬁg‘?ﬁ%&?g@lopggéuﬁ gt bﬂg
dSSIe'&s:éthdapmge 129q1 37aMol. 3!(13’%1Ap#l M)IWBng w Sﬁmslﬁhty,

AP RO BREoR o Raid Bratti RrpmBe SRS dnt, o 185

0(1 980) 4291 88{FiabHint oftRIdI6in Phafmdddtiyalt Fartmahd B&PAhern T.J.,
pltl bod s ad %sli$fld i ntravenaously. Neurol ogical

zpaga '&?‘g equm Prass £1992bAkers, M:'I’u gipient-Drug

bluteraétlonsoﬁ Patehtéraf FbAnUIEROHERL] PhAREB; 911{)2%2) 2383-2860,
cord inj Rr%gjfronto terrporal ‘denent i as

R ED Effects piiypes ohrugappastapilization pﬁBmtE@ in the dried
CRtERASLPhAMA E‘bf@ ﬁZIDIO%r% g56- 9?3 ‘i’zutsuf“l{'l{?zmae ss EEE tstllgéighnlty

I anBartl cul ar di sease | nven 1'on
itfder@t%nﬁﬁuﬁi@ee-gﬁbﬁamﬁengdmfwewrulmgu ,ngPharm.

onaH I&O%Hﬁé%ﬁﬂ%s%é‘so%ﬁ&%”ﬁ IR 585386 Wikt rdD

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
-28 -
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This nmethod may be performed in-vitro or in-vivo,
preferably the nethod is 35 perforned in-vivo. In a
further aspect therefore there is provided the use of

the anti-NOGO antibodies of the invention, in

i ntravenously adm nistrable form in the -30 5

manuf acture of a nedi canment for the treatnent of

stroke (particularly ischemc stroke), brain injury,

s therpeatizally ieffpttive, ddseaaindd datpainkd deadilp bydbose of skill in the

i b EE e aeibly oS A8 pS olhet nAiRlaghiey deares By Gurmag. one
| mq@ardf up b 700 Mg pér TBEKg Body weRhEof 4h antBYEmiBt dradriti®Bly of this
furtner aspect. therefore thli\fe i S provided a

rré't"f%‘&"B]s PIdE anintsiesre Parmpteraliy. prefarably V.05 &Reni c

stintlafuscilbAy)) Suthose sy, ”ﬁ*ec@%&r ) #érp)éated at appropriate time
fronto-tenporal denentias (tauopathies per i pher al

ndRiPORi ?rﬁlec"%?ﬁ ﬁﬁEEﬂﬂ’f@t%ﬁ’!&é ab»s'c'amu Asidigplengddn the examples,
d'tﬁ@ﬁ%enﬁd{léﬁte}s‘%aﬁfé' lfere‘ﬁsdb'?e @& \fbrhdhdiahd bmk be effeﬁt on

Al zheiner's disease in a human pat!ent
c Snstipsalgeconery int thevehmadeldbierert whemantﬂmcﬁﬁs d the invention were

tg@ﬁ@g%%gﬂtrﬁ\y&rﬂu& ctive anount of an anti-NOGO

ant e ITnvention. 15 In a further aspect of
t he pr ébeantihodiesdesonibet deeein sambe Wophilized fm’tétmﬁgefand

PO B RO oo RE R Tl Pt B 595 ahown to

vvbe @ffedb;temm comgzntioral mdmmgbb&linsrwld &rignown lyophilization and
trav {‘%uadm ni st a therapeutically

e ?c&:'f faugs cﬁ’h PRS0 antibody (e.g. an

anti - Nmoutas oAy ire AT maw%u@éd ﬁaeﬂorﬁtﬁﬁéﬂbn (i.e.
he.rel n% Zs?*ln a further aspect of the present

éﬁsuwlqu&wsa@afatqlﬁe Withea BeuratrophiffactaiEsh as
anéwb @%wmaaor mtsﬁptrd)réslg%lélmdubeé ﬁ?ﬁ}ﬂc t{¥%or (BONF),

set forth herein) In nanu?ac ture

i Mt-nfammatery %Gmsrﬁtmhrw@mr@uﬁ'emdfobﬁPA heombinations of a
tN@@GTEHﬁbd?fy cﬁttﬁé)iﬁ%fe&ﬁ%?rf %MH' A n‘]a?BE %gk&s{s%‘drn‘?'ff? MCAO

brain mg} i nal cord i npury Fon
deadeltsel l‘(l’tlallbﬁpammgb}sbemlpheral neur opat hy

Par Ki | tiple,.
P K 500 L o B P B
reamepTising andiaNOGQO) alattrlﬁcndy;1 difghe przent moénlidiﬁon afupictiored) fragment
t rovi tho e

3558t i e A S R oo S gt o
astroheud qﬂmnrmmtola@f:hllcﬂéeaéewth (or susceptl bl e to)

strok f%‘ uI ar%é/ chem ¢ 30 stroke), brain

i nj ur)/1 eLaf qtﬁf‘ﬁﬂﬂﬂe"f‘?%ﬁfqqueérﬁaﬁ?wwﬁﬁ%h as
(mmpmﬂhibhloeﬁipnsnr@&hé p&lﬂf-ﬁbG@HhW thé Bfé%‘eﬂfsi‘ﬁoeﬁhon ora

Hunti ngton's di sease, tlp e sclerosis an

qw@@??& fragment themeef argd aiiharfﬁ%%lélcm ageeptablmearrier for
GsHIBitinG ﬁéubﬂégéﬁ&ﬂtuo@gn%%ﬂnﬁtﬁb'f?l?ctﬁ)ﬁagreoove in @ human

|ntravenous y) a therapeutlca Ve ano
RatisptsuifeNpgsorai risk afigevsioping apsteakeror otheremurdugwﬁl’idnkease

a fur ﬁ'h@ﬁl}@ﬁﬁ@ﬁ?urﬁfer bRSviddy Lty S EmeRt &F prop}qﬁaxls of

t he use
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
-29.
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NOGO anti body of the present invention in the
manuf acture of an intravenously adm nistrable
pharmaceuti cal conposition for regenerating axon
processes in -31 5 neurons of the central nervous
systemin a human patient afflicted with (or
susceptible to) stroke (particularly ischemc stroke),
brain injury, spinal cord injury, fronto-tenporal
g eﬁfgqeb'trﬂsm(tb aa_wmpeat ﬁ&lﬁﬂbﬂr@@bitsﬂbﬂ bﬂg/_oﬂ eﬂsaﬂﬂwﬂeim?r's disease
ar ki.nson' s, di sease, Huntington: s disease, jultiple

< dh 2PBEPE 13 (R1 9s A Altamalive P rogtngesiatie Bod disease In 4 human
Agpatispd herein, the term"functional recovery” refers
to a n%t or and/or sensory and/or behavi oural .
i mpr ovENBREr e inventisp PEevides thewsa@f an@ntiNOBQ-artibody. or a
evemdtionkl fray tioH

i dYrhiéit tRSreB 1S Ble MEpATation Sgéé rreﬁb‘iEan%'Fﬁfor treatment or

Functional Tecovery in humans may val uated by

i MEeRhyiaxin of Hekeandpther nmm@ggealeiim&iﬁsqmrsoh@rmmr
f if88s §idehséds notor strength, sensation and
coordination, cognitive functions 15 such as nenory,

| anguadbe inventior alsbiproviges a niedhddof idhibitinginewsodegederation

AN BRIt BRGAeF FocBl) AL Bt Koy ok o

edevelopiay, astioke ogothet néurologlcahdiseasdidisoneas un pdrtioulah

[ r t such.as the NIH Stroke Scal e (N HSS),
 BESCHS foedibe Wit Sl hrizes ciimisieag tsat fuaninnees
ntheregfancéffectige amouhtsftah am-ROBO BAGBETY dvadfunetidfs fragment
Tgﬁg{é f20 maki ng Tests, and California Verbal Learning
Tests

and activities of daily living may be neasured

Wit h i dditioRths inﬂéﬁho@ﬁrdﬁb%SMéé\QFaé éhDg- _ érﬁibosjy ora

Dhji’egge dinical Studies/Activities of Daily Living
stugrtongl fragment therenf inthel Rreparation of ameadjcamentifarjnhibiting

Sﬁé\]rﬁdejéderélﬁﬁa%cﬁ&dpréﬁﬁalﬁﬁg fﬁﬂ?:%ﬁ‘alirgcé\}%ggf ﬁ'{{% %ﬁ?g Datient

Exa_nPI e 1. Construction and expression
affftictadouith. A1 et fakipedevelaningie straketandsothereusblogicdl VL

ORI IR AR i, P

overl apprng ol es inc g restriction
si t es Therineendionrfgrtirert providesia amethéd of reatimg drgstophylaxis of stroke

SR FRSGRF S Bl eTBR B SITT

i hurnardeareprriging fhecstep bhpanéhtetgingintinisGratiéribg ﬂﬁaré%kﬁ.:tically

TH 1 H signal ce .for clonin nto R
AREE gL R anENOUD Bt Frafesaiinthe arfh BRGGrntibody
li$ bdmirdstBeadWhtrawsiiousiyt | on sites were introduced to

frame the VL dlgrai n contai ning the CAMPATH-1 H ng;al
sequeNe¥rolpgiral disaasgs of diserders as ysed haraighave includes, but is

' nfonsrdisaate| Hestington's disease,
YRiMi1 0 221875Is arld @ 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 thersfore there is provided the use of the anti-NOGO
antibodies of the invention, in intravenously administrable form, in the
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vari abl e heavy domai n sequence (derived from
W041052932 Seq I D 43) and variable light domain
sequence (derived from W04/ 052932 Seq | D 44) were
prepared de novo by build up of overl apping

ol i gonucl eotides. Hnd Il and Spel restriction sites
were introduced to frame the VH domain for cloning
into RRd 10 contai ning the human y1 nutated const ant

r atgamifactblgmtdﬂ a ]tneamén%ﬁ\ft i o\;rtﬁ%treamter? of stﬁclbltee@awﬁilhrly ischemic
|n r Q rane e 0] I N or clkanin

CRHECHS BRI iry: BRTal e MY AR Po @ O iy qpathies)
2 pefiphe R H¥uRpBhgS PhkindoR'sdika=ze! Hﬁnﬁkgdor@é‘@ls%ﬁe multiple

pl'asm ds encoding’ the heavy and |ight chains

r SSI5ERSIS gadyn pqrycv!ef é'ZbP@?@“SéJiﬁQ%Wd‘bathuﬂ?ﬂT Rattedl i nto
CHO celid § ﬁﬁﬂ%r%@é@ﬁﬁ@n‘éf&& thérBlid Fn%%ih 8 Phethddy &?re%lgﬁb Stroke
to produce ant i e sane

Alternative | asm
wdpartisgarly rsahem@cstmeo raraindrarye epnngl enrd dnjet froptortamp@ral

B T e

uéiun@ngtm@odlm&aedmuitfmessclemslsaandl in padioalarddzheimess disease ina

" MRk icRiethdd EBPRER AT Pload R sy BRRAER 1 =

altisera peutfcatiyl effgctivefdmaurit wf ah ammOIBO&mubow ofhetiventidn.
sephar se

bi nds. | wﬁ%‘%ﬁ@% Hi GRS RRYSRgEn 14576 % Brovdss dmethod o
' Wrﬁbtm PROGirROsTirRA rena withifNtHECcd itial AERBLY sPStkest a

at 4C qvernight. Wells were rinsed

ﬁ EPEWI @ﬁ,%“@ g petigathwhigh-methndspmRnises admivisteriad (64 h
256tBSnbusly. ﬁamﬁenﬁ)%e%uﬁé&@'efﬁeem BRb0At tﬁ"atneéntﬁNOGO

room tenperature for hour. Anti bodies were dil

i Antikedty (8. an@oki- N@Gmevymmy&ﬁmpﬂsmg&%s BB set mﬁtaéwerem)
fromtpy asfurl:i‘ug ASp uégﬁ?'t rREER iMRIREN tHerdsd br%v*dréd the use of an

duplicate an ate at roomtenperature
| nawowarmm @®.gvaarhanti-NRGR antibasdy canoprisieathetCRRs set forth

e el @B o RS SRABIPS A3, R e

wireatmeRGof stmj(et (parhwlarwbmﬂmmmvsﬂrdske])plﬁrmn iofDy, mﬁmt ch@lajury.

10
- HRbiBhBor SbOFRet fhySHatiesaetphafobis Epoatiy pakindohs
cdiseasH, Mdgﬂdﬁ@@se@@t hitdtiplglstisiobis arid iA PRABUIRAlzheimer's
asured u 5 plate reader. Background

i
vaPERE 'P(—:"f‘a@“ gBR?U\%‘P Y's with no antibody were
s ubt r antzefirthél epeetoflthe ihvdntish tidre id PRvidRaer MeRfrdsgnt

bi ndi ng_..of humani sed anti bodies in conparison with
t [FSCRRIANEY 4%PR Braregsetindnamens ofithe caatralfemvqus systemirpa

( I@tgﬁ‘é’ﬁ Bﬁiléﬂ] hGed M@ (Bpguéh“ef)ifﬁe tFR kB ( BQ‘tlcaﬂadg"%éh}e’hlc

(Sf&q NO. 8) and 10 hunman G constant” regi on
).Nrein inge, episal exrdriivey, Bontertetpozalidejmenttias ffauopathies),

%@ﬁf?ﬁ ?%i:é) op-gh‘?y EafRihsor™d'@¥8add BiMBASHR & LidsdseC Alultiple
scferoms and in partlcutar 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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490nm a quantitative neasure of antibody captured in
the wells. The X-axis shows the concentration of

anti body used (ncg/m) per well at each data point.
The anti body material used in Figures 1, 3, 4 and 5
was generated from 15 small scale transient
transfections. Human I gG levels in the supernatant are
quantified by ELI SA (Exanple 4). For figure 2, the

Neietirdrid ofthe Gentedl nRWdusi systentittd RGANN CaBEntXMBIRL Wit (or
gener at ?I @’i ei ther th rloo_l ycl onal expression system
orsqsa?@@ &l sitoks et W ipEiesmie stpkms braimingufgcgpinal cord
CagjaRy, froffe-feMpRrA JeRfentias ﬂaﬁbﬁétﬁi‘és). ﬁ%@%@h%ggg;,

optical density. 20 In another expei , anti
mataskingen's diseassy Huntington'scligpasel multiple selerosis and in particular

SUHdmbANLkeyGs Oenerated from small scal e transient
transfections (iIn triplicate) for the follow ng

humani 4&dsad hereinliths terpil Suridionsrecaviry Hesird 6o altidthd 8nd/or

e 5 54 o H T b A B
Fiegemtay injufy atiarksetof clinicad symptomd. Adhétidkal wedovery in humans

p SS$ |l than.sho i n_Figures and = |
Py BRaggloq BY Tnalfinenta 3FidRect i maamid Sleserialiamoloaical
i furstions sLdheas bt streagthl SensatioR aHE icBBRTifELRN, cognitive functions
cont,r adi ct ed qén anot her, experinment w th supernatant

[

Yl FRMemany lengiiage andthe siilibriodeliaw difestionssang;functional

poapdcitied SdeH lad bagRftivliks 6FHAINIRING or iRGhIméntREAdtIRBE S
|§d| cated that HI7L16 shows comparabl e binding to the
ot REPVERY,Pf eleaienta) Apuraingical finction eap be mMeaswed Wit jnstruments

qswa.tés‘ﬂhemmcmr&@%&ﬂ@kmbo : te,'fgv%g%ztwg@ﬁ\?é. ﬁﬁ\ﬂ’ﬁ@’ﬁ]g‘?’bﬁe

coated with capture anti
cRepsuredwitheneurorsycholagicaldgstsisuch aBiBostdroNaming Tést £T rail-

(Mg il ioht ,at.4C_ The. .
e TeSts, d Celfinin VeHbal B RS T8 3he Bidin Yol dying
MY ke MeaEBE) withn ihstruoekisisughtds RO ADCIABL ortienBi's Disease

; : fery..for .1 hr at rpomtenperature, .
SimicaPSuideaRL ML & Baily tivido) YeplBipr RS Brisal Behities o Daily
duiving Sealsuplbtasts and scaleskmiwri ingheafti body were titrated
across -34 5 the plate in 2-fold dilution steps into
bl ock buffer and i ncubated at room tenperature for 1

The .plate er e hed three tines with TBST. HR
. P . .

0 Q8 ang-expression gi-iiumanisgchantaVeG @ estibodies

Si gmaMufiné &hd M@fanided Vi, hdls & I
%d d tg? eai:h wel?r_.“ T \empl‘ g?é?&gr%a?r@%g@%r&gggP%?nby
aﬁiep freranpingoligenugipatiqgsdneading restrigticmesitestforeoning into
Ridead RIA mahtedliah sk ' foi
F@"S - OPD sgbstrlate_ P&%%S%%S%%?%%B%EE signgl sgawence-

Bhandpre brestictignisites wetesintratucsd toi frame the BL U6Maikes

sbMARRTY et . sorbanc 490nM
was read plczhhgﬁg‘ﬁg ﬁ’msﬁ%%%equgg(ﬁ% g‘ﬁﬁ? g, H'?%I %ﬁ%?‘?ﬁtﬂ'&'ﬂ‘g the
BymaBfvd mevteted eonatant aegion.dHindillVand BsiWI restriction sites were

introduced to frame the V. domain containing the CAMPATH-1H signal sequence

for cloning into Rin containing the human kappa constant region.

CAMPATH-1H signal sequence: MGWSCHLFLVATATGVHS (SEQ..D.NO:82)
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15 Exanple 5. Antibody conpetition ELISA protocol

GST- human NOGO-A56 (SEQ ID: 76) at 0.1-1.Opg/m in PBS
was coated onto Nunc | munosorp plates (100pl per
well) at 4C overnight or at 37C for 1 hour. Wlls
were rinsed three times with PBS then incubated with
1% BSA in PBS (block buffer) to block non-specific

bi nding sites at roomtenperature for 2 20 hours. In

pafnadérﬂlel a%h??ﬁeﬁtpvé}klén‘bff 1@0?'%%@@%@ (getiwomsmz) The

ant i body was added to a final concentrati

ej w@blmh@wﬂoma)n reguernce;(demieddrom \YPa4/052832 ﬁﬁﬁ .ua 43) and
a”&ér&gﬁé '?@ut o egﬁs h@@k@erfv@g'f g&?mﬁé&ﬂ@%&dﬂ?@%@g 45 PRere

stant region) were
fi mrapaxedrdleemwodw luildafp of-@@riapping oligonuslastides Hind il and Spel

or CERENGE B Wfe ISR S B ort 6 odiRg FiB R

atcantaining éhe bumén n(e mitatddsconstamt regmh dtindiliramd Bsivid sestriction

wi t.h PBS then, i ted w 100 r abhi
cigs e mtieB8 o A, i \n oG of Rionfér b Ringontaining the
C anjmayakappadédnstard rdgi@® 00 i n bI ock buffer,
DakoCyt omati on #P0260) for 1 hour at roomtenperature
The vveIIs wer e washed three tines with PBS and then
121 a : axpresyion firet epllse 30 substrate
(Sl na #P918Qb_| or TI\/B substrate (Sigma #T8665) per
WeII f G¥d apd &n plasmidsencoting thelheavy arad lightshajassespectively

Stvﬁé}ﬁfi‘n%ngbénil?%o%ﬂhﬁe’cféa iffo c%ﬁ%eﬁ?%ﬁg%?ﬁbﬁgsggg al‘@rﬁ% scale or

tical density at 490nm D) or
néa'gers@alajgunﬁ@dtwe aitihody. rﬁd@d@atwelyrthe Isame; plesmlds were co-

B RIRRH ik QKGR BY oD a2 BB ilclongl pogylatin

4©f aalls expregding the am:repnm«v ehtipoely weretselethdd] ssibg armicieoside-

ek oo PR BhpebBE AR RBT BBl & alFinpapryes
ofasﬁd&@!). in &thér cases the eégupebisaittantibody was bectiversd amd purified by
§¥| and a b ank '_r_,:oFeté’g . bn t he second experi nent
( AV ehriatodiaphy 85 Kiglkit Rsiopbirasht n° GST- huran
I\IOGOA56 at 0.5pg/m in PBS at 37C for 1 hour and the
plates were developed with OPD substrate. In this
©EX@ripie 31 Hunidaﬁsewmmo@m bﬁ%ﬁ %ﬁ?&% tyNogesessed in

conbi nation Wth sotype control and

puri fi GSTHeNa N&ﬁotﬁﬁ/(sa@lrpzxm dug/mifin BBScwas Aoated onto
“%%ﬁ@&%@)‘plé@%@ﬁ% § S%fg@eﬁ%m WéilsWere rinsed

sequence _enco

( mmthmtp §m¢nsﬁbasmmmmmmas@s§§m fo

RISl oRSPRE{E ARy RleR A RO R AR IRES P R U AT ihopisg vere

Ydilwted in TBST + 2% BSA to 10pglm| and 1/2 dilutions made from this.

S TS S

ofor 1hour. Wells were washed three times with TBST then incubated with anti-

human kappa peroxidase conjugate (1:2000) for 1hour. The wells were washed
three times with TBST and then incubated with 100ul OPD peroxidase substrate
(Sigma) per well for 10 minutes. The colour reaction was stopped by the addition
of 25yl concentrated H.SO,. Optical density at 490nm was measured using a
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human NOGG A was cl oned into the BanH - Xhol sites of
pGEX-6P1 to generate a GST-tagged fusion protein
desi gnat ed NOGO- A56. Plasmi d was expressed in BL21
cells in 2XTY mediumw th 100pg/ m anpicillin

follow ng induction with 20 IPTGto 0.5mM at 37C for
3hours. Cell pellets were |ysed by sonication and the
fusion protein purified using d utathi one-sepharose

( : : ¢

| HRGTaRRr BAEOUR volLEs L] M WM AR of itbody were

r cidipyegtedg| ut at hi one and extensively di al ysed agai nst

PBS, q‘ﬁ@r%é '?Ibeﬂué{%tg %@%e-&é@ﬁgafnﬁﬁnﬁﬂ o?hgﬁln%ﬁ%%g antibodies

coonassi ased protein assay an en store
alin gompsrisnn with (he Ehicnerd @ermedSHal@whichiisithesihimefa of 2A10

o (BB PbAg g Y 2a M TRANBIAF LR In AR AR, (kS 19N 6 8ng
O T N oo dxarhpte v dataile)
ST ELISA Gt d B s FROw s e Ac R Hriea depeiny Ryt
agg0aim, agsiantifative theadbrd MAAEL 6d3dapginEaIn the et TheWeaxis

i nrobi [ i sed to a. CVb, chip b | i ‘
R e SenceBisSumgt By s et o Gt
| Mbi irhé ahtisedy MYRral usditin Fifurs§ 7S94 §¢M gm Y&erated from

activated by passing a -36 5 solution of
NSRAH issale-tednsiant transfeciioassHumaa IgGdevelsinghmsupsrmatant are

di . ) N
SO ey PRISR ER ok D PR filre 2 fle maliFll (86 s furfed
ogetibadydseeepample 2)rgenerated by eitértbe polyciobial éxpression system
bOPISTOBAS fraRblintialetocthy 1R iEhetBleBE aotbToE WK Bantifeo
pb EEISA end loptical densli@GO mAbs were di |l uted down in

HBS- ER, .4, 150 e MV

0. vosoln e dRpertingRt andiditv PR e g of Gl ool Bhure
csu;réreatan?_twastgemr@Al I edtﬁrbrrdahiame@lalénbhﬁiedMaansfec_:ﬁon? (in triplicate)
congentrations. ALl ru re .. referenced agaj nst a

cfoh et Qung timaysed amtbodBst HABCA 3L aR, BE8L 15 dbLe and
athd chihetkastibady Mt ¢ TRE sttt FroR thiUéxpeRithd® afdlebrisistnt with
of | gand . Ana %SIS of binding 15 was carried out

u PﬁJ@ 9 peesgp

_ AFiareH -wvite thecexgrRlign pEHE g tauhish performed
viggs wal tHanlshowdl ﬁ%?ﬁe@rﬂ' %rﬁ:i ﬁiggfe dﬁt\k)ﬁﬁst?ﬁlg 'oﬁggh?ﬁoﬁFannot
the invention essentially folldwed the sane protoco
ke axlained éshrelddenoted shatitke coriugienssarecontradicted by ancther

SRR 0K Bl ) GRS ST gment usin

(Rurified H1TL 16 enatefial. (Bigung 2), both ¢xpediments indicated that H17L16
shows comparable binding to the other optimised variants.

Example 4, Antibody gquantification 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-



1-161-13 1.82e6 (3.5e5) 1.37e-2 (2.0e-3) 7.68 (1.2
H16L16 4.37e6 (4.5e5) 5.54e-3 (1.4e-3) 1.26 (0.2)
H161-18 4. 18e6 (4.1e5) 5.52e-3 (9.0e-4) 1.33 (0.2)
H17L16 3.38e6 (1.3e5) 6.10e-3 (1.3e-3) 1.82 (0.4)
H18L16 3.64e6 (3.5e5) 5.86e-3 (9.0e-4) 1.62 (0.3)
H L11 1.73e6 (1.7e5) 3.14 e-2 (4.2e-3) 18.6 (3.7)
Results - Table 9 Results shown are froma single

5 exmsrpué{sm 21 Hilbtigh QEEE it B%cﬁbuh@%@lﬂguﬁ'ﬁb& at Midph €

he val ues shown are e mean (+/- standard dewatlo%
ofteﬂ’(ﬂ@f&ﬂ@ﬁﬁafpaﬂ@f The péa&p%Nermwaghedsthr%timeawh@%/ﬂ%

(s Bl Pty ROl Ry

iigtsst 1:200@ir’TBS 5 ande0p! q@)edzm &ach well. Bass platesowere3ncubated

i Tlogfu ) e e iy T o
10 1.de¥eloped with- IDOUPOLEasHOTD sfistiatd E8iGma ARB167). IS0le6r was
R 1S Seaif B 5 Hordins e i e 15 Vg giogns wit

eXsat Bmﬂusmntrhbedyodbanéelél\@odwm;/réad iﬂ@te( M an
47e6 69e 1.0 H14L1

2 BAERARE deteiningd by elaisne I SROATLAVS, 6 T 1s
1.33e6 2.84e-2 21.3 HclLc 2.62e6 4.12e-3 1.6 10
15 Example 5, Antibady competition ELISA protocol
GST-human NOGO-A56 (SEQ ID: 76) at 0.1-1.0ug/ml in PBS was coated
onto Nunc Immunosorp plates (100u! 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
20  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 100l of the
25  50:50 mix of antibodies was added for 1 hour at room temperature, Wells were
washed three times with PBS then incubated with 100y 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 100pl OPD peroxidase
30 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
H280,. 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
35 NOGO-AS6 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 Helc (the chimeric form of 2A10), 11C7, an isotype control
-35.
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-38 5 Exanple 8. BiaCore Analysis of humani sed Anti
NOGG Monocl onal Anti bodies wusing off-rate ranking The
hNOGO chi p was prepared as for kinetic analysis. Cel
supernatants where taken directly fromtransient
transfections of CHO K1 cells. These were passed
directly over the sensor surface and the interaction
nmeasur ed. A nock 10 transfected cell supernatant was

ustﬁlﬂn&‘?cr g%nﬁqa K EoMEbI OIR tﬁggﬁ/&daé%enme'h? Fglire 7B),

due to t Sué cu ure
r gfiates n@eej ce@ad néth GSTHiuasodNOSERASE at 01Sjugdel inGBS ah3iT°C for

oGRS L85 il lmon.

wdke oaurine emitlbmdy 2410yas abseddedd sbmbination Witheddle, 11C7, an

RO Sorf B AN Pl B a0 per | ment wi h the

exceptlon of H6L13, Hl 61-16, H16L18, H1L11, HcLc and

exper i KQ)I]INSA 3 ﬁﬁw%mhg%ﬁ% a@iﬁ'ﬁ?fli-glyfﬁé ‘ 656-

pendent runs) H14L1
B YRR AR SR REATES R L PLiVMEARL NS AP BAGASVIQPSSSPL
?gh;a?@@ﬂ%ﬁ?@ ?Y%EQ&S%WS@H@E@%l@AéLQETEAPYI
@MPARBESD({SE)\MQ(V@QWPDHSEMDSSPDSEPVDLFS
39%2#2%@%@*%@%% SREQHNB) o
shgmag NQBOIA wasT8me! into the BamHI-Xhol sites of pGEX-6P1 to 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 sanication 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
(mADb) to recombinantly expressed human NOGO-A (GST-human NOGO-A56)
was analysed using the Biacore3000 biosensor. The ANOGO-A chip was
prepared as follows:

Method

hANOGO (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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H61-18 1.06e-2 H6L14 4.57e-2 H6L15 2.11 a-2 H6L16
1.14e-2 -39 5 Exanple 9. FACS Anal ysis of hunmani sed
Anti NOGO Monocl onal Anti bodies | MR32 human

neur obl astoma cells were re-suspended i n FACS st ai ni ng
buffer (PBS + 4% heat inactivated FCS) at a density of
106 cells per m. 100pl of this suspension was
transferred to wells of a 96 well round bottoned

B R e T S e

aywnteﬂwlqjhhopll'dpybmmaorm'de HEDED dhensTNRE&X inrsedium acetate buffer,
" 435 QBB S o PSSl i B IFRSHsh Afiipobisatn
e T ™
purb ?WW&% @ﬁgentratl on of 2¥<pt he final
concenﬂmatarmmowﬂmbﬂgr&efe dilmeE%&rﬁha{Bs-m’ goh‘fm HEPES, pH
cAeboom e Am{GRTA 25T DU5Y 22D SuTRURRORNGhInHDg Studis

f averd camigd. otk F&géﬁff%eﬁﬁé@ﬁﬁtlﬁdgg%nbﬁnt%ﬁsSAIﬁtherere

buffer before being re- suspen
s dpterensd agaipsbe d@&n@@r suiece fenmthat had bpes Aelivated and

9%dckEl 2R’ d)egcﬁb% rtretgﬁfw d'iiltfynl dfthpﬁgc.i)‘?%ﬂéfyg%ﬁqg)mdmg

1/100. Cells ncuba our on
wevas t}?émfk%@lethsmmthMAevalaauomeeﬂmam saftvearaiversion 4.1.

byt el - LR

; glé&fre QH%ISQF of ?tﬁgﬁaﬁﬂ%&h@%dgﬁ{\é E}/BI&QBBIII g&%sﬁig)gg)élawgg the
fusamermomblastﬂmnbhéhemru ments shown in Figures

and 13. 100pl of BD Cell FI X was added to fix the ceIIs
for the experiments shown in Figure 14. The degree of

sResnits\g Table 8let ermi ned by flow cytonetry using a
Begt i ckins FACScan, fl ow cytoneter. The isotype
iR siend3it PeyialioR Bt fou BHpaEts BRATEHRAS Resul | &
aAatisduyvka (1/Msgure 6 AKdQ 1[§a|'cl'he totalgm ynmf§ the data
shown illustrates that t he Lc anti body (of 2A10)

OHEES 2 S 708B)(ST as
i ndi cat es stro(nzg nd| ng '{502-:' %uman eII ‘Y {) ssed NOGG.

T ta 30 ni s of this

cﬁls[r'rg?a c@ir;?ér%e arn’this F)?}gpgﬁra 3? ﬁ@%ﬁ anti body

C iste t for 1 C his assa whi | st

tﬂiélzﬁo%%%ﬁg@{e%sant :Tgo%ﬂ?‘ &1 o her'l %(Pﬂ sed

Y/ i ons t hereof conS|stentI either outperform 11

d=7151n16t hids1 BRETER) ar e SCRerhIH0ed) t hdrdk ©.2)35 - 40 5
npl e 10, Additional hurranl sed anti - NOGO nonocl onal

alﬁi?lb‘l&j. @538e6 (1.3e5) 6.10e-3 (1.3e-3) 1.82(0.4)

H18L16 3.64e6 (3.5e5) 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 @

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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10

Fol | owi ng the techni ques described in Exanples | and
2, a nunber of additional nonoclonal antibodies were
produced. The binding activity of these antibodies
wer e assayed by Bl Acore, ELISA and FACS. 10 10.1

Bl Acore Based on the nethodol ogi es described in
Exanple 7, data on the additional anti- NOGO

anti bodies is shown in tables 13, 14, 15 and 17 bel ow
( pantibodgd ant kd¢etiMs) mat er i &X1/8nd t abl e KEB(nM)
(qupmbepbnt material ). 15 Results -Table 13 Results
shint¢pendenf rom a single experinment. In this

expeg) nent, the value obtained for HI6L16 was not

t yileap) of vaBseses gpBabnedaidsedd (¥ Pe'duERD!
(typi@gaf 'y exhi bi t?ng apKD( nl\/pecgamen-g)(lg(gsgesgntﬁbl es 8

angki %9) ). 20 %qgggody ka( 14%«3&_#d (11s) 3$@ (nM HclLc

2.6e6 4.4e-3 H20L16 4. 3e-3 1 H22L16

4. 9e-3 6 e .4e- ) 4116
T8 @ oo, 3 21906 (5855 5. 2% 538 1N0H1I T see
3H1F§§ 22.3 ’£|6 16 1.2e6 4.0e-3 3.4 25 -41 5 Results
- BPe 14 RELHPFs shown a?8881%m a si n@g@ experi ment.
Antibody ka (1/Ms) kd (1/s) KD (nM H L11 1.34e6
2H82A32" 21. 0 2.08883 2. 02e62.8362-2 7. 767.9HcLc 2. 46e6
3.5e-3 1.42 1-120L16 5.24e6 8.47e-3 1.61 H22L16
5HEBE6 7.67e-B2d632 1-1232.58e-2. 95e6 5.374-3 1.99
H24L16 2.3e6 5.72e-3 2.49 Results - Table 15

H10L13 1.64e6 2.12e-2 12.95
H700L11 1.19e¢6 2.338-2 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)
HEL13 1.77e6 1.3e-2 7.3
H16L16 5.47e6 5.69e-3 1.0
H14L16 2.05¢6 7.39e-3 3.6
H14L18 2.41e6 8.69e-3 3.6
H1L11 1.33eb6 2.84e-2 21.3
Hclc 2.62e6 4.12¢-3 1.6
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10 Results shown are froma single experinent.

Anti body ka (1/Ms) kd (1/s) KD (nM H1L11 1. 19E6
2.19E-2 18.4 H61-13 1.91E6 1.55E-2 8.1 HclLc 2. 32E6
3.69E-3 1.59 1-1221L16 5.69E6 7.59E-3 1.33 1-116L13
4. 76E6 1.21E-2 2.53 H20L13 5.25E6 1.6E-2 3.06 -42 5
Results - Table 16 Results shown are froma single
experinment. Data is off-rate ranking based on

@_ﬂ%ﬁfe grete Cord Afzéﬁﬁb D BLinafkal AntiNOSCEMbnoclonal Antibodies
trans egtﬂ;ton 11 y F-rate: kd (17s) 23Lc

3. .83E-03 HcLc 3.92E-03 H22Lc

4. 67E- §Re HNEIEO é‘r BLQ\ZIES 9??4'&%4 §)r5{1r§§i€ aﬂglgsﬁz éeh%u pernatants
5. 69E-03 H16L16 77E-0
5 wiwre takenigirecthsfremdemsiemt tramfgg@ns. o_tz%@éﬁ mmmese were

o PEREE drecfy Sy Sinp SEpsol shriafs nfing sl mcaiol, A mock

1 trapsteoted gellGupematas Wasised Tor dauble 68€re0ging 10 rema@ve any
artefacts due to the tissue culture media. All runs were referenced against a
bianked 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 HEL13,
H16L16, H16L18, H1L11, Hclc and H18L 16 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

H6L 13 (x3) 1.73e-2 (4.8e-3)
H16L16 (x3) 6.64e-3 (9.2e-4)
H16L.18 (x3) 6.09e-3 (7.4e-4)
H1L11 {x3) 4.03e-2 (1.8e-2)
Hcle (x2) 3.76e-3 (7.1e-4)
H15L16 6.04e-3

H14L16 8.9e-3

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

H15L18 5.94e-3

H18L18 5.8e-3

HEL17 1.58e-2

H6L18 1.06e-2

H6L14 4.57e-2

HEL15 2.11e-2

H6L16 1.14e-2
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5 Table 17 Results are from 12 i ndependent runs. Data
shown is the nean and standard deviation of the 12
runs Anti body Ka kd KD (nM 1-1201-16 5.43e6 (1.77e5)
1.02e-2 (1.56e- 3) 1.86(0.16) HcLc 3.92e6(4. 74e5)
7.54e-3(1.90e-3) 1.90(0.18) 10.2 ELISA 10 Based on

t he net hodol ogi es described in Exanple 3, additiona
data on the NOGG antibodies is shown in Figures 8-11.

51 Ng 109, EACS R of RitdniseddAdtf ROSY Monocfonal Antibodies
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concentra I ONS OI COa |n anti gen were use
(0.1-1. lmrylan Rewgblast amareeflgrveers. reﬁ@ww igdifACS staining

CopiRe (PBS!+ a?ﬁ%bgircs@ksweﬁsil%{ N%@g ?er i, 100ul of

ant i gen coate Resu
NGBS susppgeian wattms&rre@l tovsdls of a 98ewell toynd bpttgmed nmicroplate.

B e

1.10reagh el ddidrttie rpgatéincebamﬂ at ngoam hernpertaturatfer 1 amids; Give cells

; et pRfifteD daeRE el widd BIFAGE Steifing Bufer, Fatowing washing, the
_de:sadgg weeesl re1 gu@Aagp? én eomagglt dolaioalof mrﬁm‘daadtﬁhm??\m

n I I e |1 O A
t Eb3ies oF 2h sptyPe @apci'tse bl dhtRgeL 3t fanesiiafion 4 2X the
edmal wmelfn&amﬁ'l. @260 |ﬁFﬂCS4s$alhﬁi§ftﬁﬁF)t gﬂ@ﬁ:ft“h& & Perm”
F iains ledids !léis?atréisﬁé‘s 0025 R o tideriead the plate
Mambatstbbn i%@tfbpﬂ%tﬁscgﬁwgimé%d {ih %3(% ?%_RES\Q buffer

purified anti-NOGO nonocl onal anti bodi es

r &efafsibeing neysusppndediad! (uheha saativmol TBE- ¢anjugated antl human
\YSHAERL goRe RS ) ol Bl 1D o
k|"mi>batﬁ aal ;hou_somcet fibe !maumwesaeublhl&n;m:]vbamms .tumm; in FACs
: t -
CAHRG RN PR BB} GRSl BT
ClkermohMediym Brwama@dexfﬁorfe( theweplls {mg theuexmnaﬁrg% ggtb\g% gnOF:gures
e
- BT SOBuPET REIE wes oo e hadislis R ahe erporments
wishiown i Pigereetd. The dégeeaaﬁahmsg \ﬁaé HeRFRined vﬁ@ﬁometry
ZH%'}‘E%S%‘EEI% qugpq%ggp @Ségqargﬁ/&ﬁ%or%egrmﬁeqsﬁwgg ina?cch%d

controls were used as referencs.

Results are shown in Figure 6 A to F.The totality of the data shown illustrates that
the Hclc 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 H20L 16
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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20

25

200-400 RU s, after a period of stabilisation, human
NOGO 5+6 GST was passed over the captured anti body
surface at defined concentrations and binding 15
sensorgrans were obtained. Acidic regeneration (100mV
H3PO4 or 10nmM dycine pH 1.5) resulted in total
renoval of the captured antibody fromthe Protein A
surface, and did not significantly reduce the surfaces
PSR Adhtonal rhaﬁ%dﬁﬁtt-%@o‘ﬁ%cﬁarfa?éﬁﬁmd
a on I nste aman
GST and the data was fitted to the 1 1 bi ndi ng node

I r
o ulind «Eiiftaued deshbdi RExeffries B o2 8ffimber of aqaitional
0 LrnomclcmaTaﬁﬁbodnm wearesprodudexh The Iﬂhdmg?{estmltysvf tHeserantibedies
t he. nmean_ an dar |at| 5 or i ndependent
r JHE RRPPYR dﬁ_ﬁq% r‘%{bﬁm 16 1 01 e6(1.35e5)
3.13e-4(2. 79e- 5) 0 31(0 036) HclLc 1.38e6(3.70e5)
5.89% 54e-4) 0.41(0.062) 11C7 2.85e5(4.06e4) 1. 1
é—a@ﬁé%—@)’ 0.42(0.065) 25 -45 5 NOGO ant i body
stﬂmea oAhSwiERGdoIddied Hesckibed iPBSSplet 7, Oﬂatsemmewdmonal anti-

< Aebubodesinnoml, Bolen i 14 1530M0! el Npises antibody

2Mde g&%enqm 2A10, CDR-L2 5 -
2A10,ﬁ%€- L%’,af)bflse :l@ A10, VH tﬁnﬁ%ﬂﬁg) 7 41 2A10, VL
(nurine) 8 42 Chineric heavy chain He 9 43 Chineric
il&@bi@'“"’l"aglé-ﬁ 10 44 2A10 VH hunmani sed construct H5
11 45 2A1 humani sed construct H6 12 46 2A10 VH
hiResuits shbwoas frerota $ingle exgedment2 i thisvexpeniment sbe value

C8B&fiddior HiL16"WaR not typical of values obtained in other experiments
(typically exhibiting a KD{(nM) around 1 (see tables 8 and 10)).

Antibody ka(1/Ms) kd (1/s) KD {(nM)
Hclc 2.6e6 4.4e-3 1.7
H20L16 4466 7.3e-3 1.7
H22L 16 4.9e6 6.9¢-3 1.47
H23L16 1.9e6 6.4e-3 3.8
H24L16 1.9e6 6.9e-3 3.7
H6L13 2.2¢6 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 H15 15 49 2A10 VH
humani sed construct H16 16 50 2A10 VH hunmani sed
construct H17 17 51 2A10 VH hunmani sed construct H18
18 52 2A10 VL hunmmani sed construct L6 19 53 2A10 VL
humani sed construct L13 20 54 2A10 VL hunani sed
construct L14 21 55 2A10 VL humani sed construct L15
22 56 2A10 VL humani sed construct L16 23 57 2A10 VL
gqgruct L17 24 58 2A10 VL humani sed
construct 5 59 2A10 hea chai n humani sed
c dtesuta shows apa from a single eéxpetimephai n hunani sed
construct H6 27 61 2A10 heavy chain humani sed
construct 28 62 H700 2A10 heavy chai n hunani sed
avitibody 29 Gka (1IMsHLZ i%}(ﬂr@avy cllakD (hmyani s¢d
pnstruct 30 g4 H15 2A10 heavy chai n jumani sed

prsfrct a1 348 2A10 meggye_ghm N Jupgl sed
pnstruct 32 46 H17 2A10 lheavy chain humani sed

DI 1act 53 9o 02ee <ALU T1087e0 UTre
pbnstruct L6 34 68 2A10 | ght chai n hgmani sed

C
C

C

C

C

C

chngdiglict LCI3 ?46%‘6 ZAT0 (,nou T
c 6 70

C

C

C

C

bnstruct L14 2A10 ti cha| n
W Te> Al yq2uny] T T
bnst rLuct L16 ?824% 2A10 JI!?t, %hal n

D1 L Ll_l' 9 _l'n 2/':\16 #6 eyt ."‘-”‘"‘.; ocd
NS rdgt L18 %837? Cam ppt'h Iqee'gder saq' ce 75 -
. .l o 20r0r [N A4 Lo Ao

I*HH%LqBI uS JL les.é Ilull.alls.ag_? L v g w4 1.ggvvw T o

H24L16 2.3e6 5.72e-3 2.49

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
Helc 2.32E6 3.69E-3 1.59
H221.16 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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2A10 VH humani sed construct H1L 77 81 2A10 VL

humani sed construct L11 78 82 2Al10 heavy chain

humani sed construct HL 79 83 2A10 |light chain

humani sed construct L11 80 84 2A10 VH hunani sed

construct H19 85 99 2A10 VH hunmani sed construct H20

86 100 2Al10 VH humani sed construct H21 87 101 2A10

VH humani sed construct H22 88 102 2A10 VH humani sed

C C 9 103 2A10 VH hunani sed construct H24

93ﬂ%%@g'3£§%§vﬁ humani sed construct H25 91 105 2A10

héResyits shown Brerfroinse singlerexipednend Datd & offde Paxikingbasad on

chai.n_humani sed_const heavy chain
ﬁgﬁ?@@gg@kﬁg$pﬂgkQB%H%%Qgﬁﬁégzn%gggk%ﬁa eavy chain

hunanlsed construct 95 109 FQZ 2A10 heavy chain

h e 0 heavy chain
hf‘;qgﬁéd co‘ ﬁﬁ%ﬂ“@ﬁ“ﬁll FQ4 2A10 heavy chain
2y T --}. o8 2 Sequences SEQ ID 1:
SEQ I D 2: 2A10 CDR-H2
keatesoslS SEQ ID 3: 2710 CDR-H3 GQGY SEQ

' Pl BeoE0s oo AN

|H22Lc 4.67E-03

IH20Lc 5.07E-03

|H16L18 5.66E-03

|H21Lc 5.69E-03

|H16L16 5.77E-03

E24L16 5.85E-03

|H19Lc 5.95E-03

,H23L16 I6.06E-03

[H20L16 7.18E-03

H22L16 7.78E-03

|H19L16 .73E-03

[H23L13 0.56E-03

H24113 9.96E-03

H20L13 1.20E-02

LHz1 L13 1.20E-02

[H191.13 1.30E-02

H16L13 1.38E-02

H1L11 1.96E-02
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30

20 SEQ ID 5: 2A10 CDR-L2 LMSTRAS SEQ ID 6: 2A10
CDR-L3 25 QQVEYPLT SEQ ID 7: 2A10, VH (nurine)

QVQL QQPGTELVKPGASVKL SCKASGYTFTSYWHWKQRPGQGLEW GNI N
PSNGGTNYNEKFKSKATLTVDKSSSTAYMQL SSL TSEDSAVYYCEL GQGYWG
30 QGTTLTVSS SEQ I D 8: 2A10, VL (nurine)

DI VI TQDEL SNPVTSGESVSI SCRSSKSL L YKDGKTYLNWFL QRPGQSPQLLI Y
L

VS EBARSEIVSDRFSGSGSGTDFTLEI SRVKAEDVGVYYCQQLVEYPLTFGAGTK

3 LELK SEQ ID 9: Chineric heavy chain He

ts emmwmwmgmmmam
KRB SOEHE W APSNGGT NYNEKFKSKATL TVDKSSSTAYMQLSSLT
4

SEDSAW6EY GX YVWhVTVSSASTKG?@/FPLAﬁ’SSK@ﬁS@
CLVKDYFPEPVTVSWNSGAL TSGVHTEPAVL OSSGL YSIESSWTVPS SLCTQ
-8 5 1.02e-2 (1.56e-

Tiv1 CNRQRBSNT K OMReGH PI{EeBKTHT CPRCPAPEL AGAPSO(A. HPPKAKDT
LM SRTPEVT DVSHEDPEVKFNWY VI HNAKTKPREEQYNSTYRW
VLTV PIERTT SRARGAPREPOYY 3RDE
LITKNQVSLTCLVK i@é’% gﬁﬁ%ﬁ wﬁ@%ﬁlv KLT
V :
Chineric light chain Lc M RCSLQFLGVLMFW

| | VI !\SNPVTSGESVSI SCRSSKSL LYKDG

POOSPALLI YL TLEI SRVKAEDV

AR P Uie petedhlesibs oeionth b e e SRR G ASlRLon fhe
1IOGO antibodies is shown in F| ures 8-11. In some of these experiments,
PREAKV LQSGNS SVTEQDSKDSTYSLSSTL TL SKADYEKHK'
m@% NFRE0T SR IVErS, USSR \rhOmsgEIS o1

CR@QIHSUCH 8. NOGO anti

QUL YOSGAEVIE KKPGASVKV%M R SRt e pooa Wy 20
AEEErinRemigesoRated @d). ReenmalyYYCEL GQGY
m&vﬁ@ﬁeﬁﬁ%&é%nn&éigoé@h '%'HH%%SQ‘?H: construct H6

Results — Figure 11. NOGO antigen coated at 1.0mcg/mi
Results: Figure 12A and B, GST-human NOGO A56 antigen coated at

1.0mecg/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 148 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
(mADb) to recombinantly expressed human NOGO-A (GST-human NOGO-A56)
was analysed using the BiacoreT100. The chip was prepared as follows:
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QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWHWRQAPGQGLEW GNI

25 NPSNGGTNYNEKFKSRATMIRDTSTSTAYMEL SSLRSEDTAVYYCEL GQGY
WGQGTLVTVSS SEQ I D 13: 2A10 VH humani sed construct

H700

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWHWRQAPGQGLEW GNI

30

NPSNGGTNYNEKFKSRATL TVDKSTSTAYMEL SSLRSEDTAVYYCEL GQGYW
CdthgVvSS SEQ I D 14: 2A10 VH humani sed construct H14
QVIVIEGAEVKPGASVKL SCKASGYTFTSYW MHW VKQAPGQGLEW | GNI

35

AR sy S e htgfigee NOBE afiodleh Welsicaffia out
?@MH@N&K%@W@M@WM was
ORI RR A R SRR A8 GUPIAg: Y5 e StR0gaR EouPling
QpibceivEs, Riendlicstarodid 608¢44000reascnance omitst (RIES) dlbg the
RrOpliEsian ERR RS RS TRRce R RNy pREody
PHHCERAN PELFHIAT LBV PIHSTTIH RAYIVECS B PR ¥R 6IRGY éhbund

T0 AR SRt oo oS RT SUIALMIO ErAST tepassed

PO BIERBItr K itiHo by dtFaed At dbtinedlddnEEHAGERS R
QGTLVTVSS SEQ I D 187 2A10 VH humani sed construct H18
seaeneralionifimi:H

1 5ERFRTE ROISCMETRraRtaing et Arigia

L et
R ol S

igiodpewiaoeT e disn e Girmiiconty kpECE YhevswriprBEisthay chpacity.
VAl eyrvas were double raferanced againgt a ulfer jagtion insteac o gnan

VOIGGEES IGS D and thel datelwas fitteditedlie ¢ drisinding mddeBugihg the global

R B R e AR S e A e

KEIok a T100 instrument.

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)
Hclec 1.38e6(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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SEQ I D 21: 2A10 VL humani sed construct L14 30
DI VMIQSPLSLPVTLGQPASI SCRSSKSL L YKDGKTYLNWEL QRPGQSPQLLI Y
L
MSTRASGVPDRFSGGGSGTDFTLKI SRVEAEDVGVYYCQQLVEYPL TFGQGTK
LEIK SEQ I D 22: 2A10 VL humani sed construct L15 35
DI VMIQSPLSLPVTLGQPASI SCRSSKSL L YKDGKTYLNWEL QRPGQSPQLLI Y
L
MSTRASGVSDRFSGS .‘ n 0
LEI K SEQ | D 237 2Af0 W d 5 40
DIAVMIQSPL SNP\VT | (€@ 2V Q(‘RQQKQI LYKDCKTYL NAEL CRPEOSPQLLLY
L Descnptton Sequence :dentn‘" ier
MBTRASGVPDRFSGGGSGTDFTLKI SRVEAEDVE g u\‘@yDLTFGQGTK

F|l K SEQ I D 24: 2A10 VL hunani sed e 45
VMT QDPL SLPVTLGQPASI SCRSSKSLLYKD(}GWDRMF@R M@We
VETRASGVSDRFSGSGSGTDFTLKI SRVEAEDY @é%6hd- VE Y BbdirsndeT

B ﬁ!i - B? 1‘:EQ I'D 25 ZA10 VL hufmni sed congiruct LI1I8
HUTunnDucnanccvsllvv CEY LN/ i
2

VIVII A TN VT IO L = |

:@Rw@r@p&m Y
VBARASENRIE SCSGSGT DF TLKI SRVEAED @/YYC@VEYFI’LTFGQGT

TR T FD—26—2At0heavy ctha mhumanisgd
Eéﬂo. ﬂpﬁﬁﬁ MG WSC || 4 -

FPRAD ACORHSOVQL VQSGAEVKKPGASVKVSCISASGYTFTSYW M
@P%Q/wm NPSNGGTNYNERFKSRY IMIRDTSTSTAYNVELSSL

A OSSRV SSASTKG /CDIADCCIICT O T A AL
II‘\VII\./EL VATV T VOOt TV T = DO OO vV

QAL TSGV HTFPAVLO>$GL YSL SSVMTHPSSSL GT

92A10, VL (murine) 8 42
HKPSNTKVDRRVEPRKSCDRTHT CPP N
| é"@é\/ﬂr HeaMy ﬁﬂ%&iﬁggpg\v/!(;!\_l\_/wvm HNAKTKPREERYNSTYRY

I_IV TN L= A Ba 2 2ln & —a 4

Imariadiph! ENEKEYKCKVSNKAL PAPI EK|THSKAKGOPREPRYYTLPPS
Dzmo VH i

II_OXI_TI KI_UI_

nE

¢
n

=0

'n(—l

NI |1/'r'rnn\ NG ré&‘l_l_l VO]
NTINT TT T VEDODOOT T T IJIKE

jriged o SLShZK 20 SEQ 4 27:
mmea\mmmﬁséu &umnmsﬁm@onst rugg He MoNGQ7y
RKPGASVRVSCRASGY TFTS \Y

.’I‘;@ APGCEEN Qﬂ% @%ﬂﬂ‘i}klcv:wc &:bITDhTQTQ'I Y AEL SSI
WY@ELWUWWESASTKGF SUEPL APSSKS$TISGT AAL

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 H6 | 27 61

2A10 heavy chain humanised construct 28 62

H700

2A10 heavy chain humanised construct 29 63

-n—r-—l\\_ll'n
1
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25

GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVLQSSGLYSLSSWWTVPSSSLGT
QTYl CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPEL AGAPSVFL FPPKPKD
TLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLH@DW.-NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDI AVEVWESNGOPENNYKT TPPVLDSDGSFFLYSKL
30 TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPCGK SEQ | D 28:

2 Aﬂ_eavy chai n numani Sed constrygct H/00 MGIBCT 1
LI'L\V;‘ I\Tf"\II_IC('\Iﬂ \I('R["_Al:\Il(l(Df"_I\C\VIK\vlcr‘VI\\SC\I/TFTS\I/\ ‘!lv/! 35
W\xmmmmmmm CONSHBIK SRATIONVDKSTSTAYMEL SSLR
SEAVYYCEL CQGYWEQGT LVTVSSASTKGPSYFPLAPSSKSTSGGTAAL G

Cl CYSCSSWTYPSSSCGTQ

B A | P!
T (l%ﬁ@mﬁwﬂ%ﬁm@ﬁwwpw L AGAPSVFI82PPKPKDT
L MFSIBTPEVT CVVVDVSHEDPEVKFNWYVDGVEYHNAKTKPREEQYNSTYRW

4?/ENEF&WWEWWWXWEKTI $RAKcPREPQUFL PPSRDE

IA/SLTC VKGEYPSDI AVEMWFSNGOPENNYKTTPPVI DAINSSEE] YSKI T

D&WGS@SWWSLSP@S SEQ | D| 3% 2A10
ﬂ% chai n humani sed construct Hl4 45

T | \l/\'l'l\'l'f"\ Vil [alm Iﬂ \Imf‘I\E\AIl/I')f" '\C\II/I K ASCO CTOVAAKA
LT LVATATOVT IO LV UXT DVINCOUOUIN YOO T T T vuvl

/ F3%LAPSSKST 5@§T AALG
G YSCSSWTVRPSSSEGTQ
EL AGAPSVEY BPpKPKDT

S

L TN

VI

he

M

HMFE@EIEW ENEPSRGCINSNEK ER SRAB4TRDT STST ABEL SSLR
S A

C

T

5

h 2810 /BVHNAKTKPREE@YNSTYR\N

5%/\5 |i ) 1 i g ) . ..anﬁlm LJ/Q- -\|3§|/nnnnr—nﬁ 1\7/2| =Y nYadm m -

S \|r\l-\Ll'l-\l'l LIXTT PRSI TN Yv T TET T ON\DE
L ) . i) YIRETPPVI DSDGBBEL YSKLT
VMWWEWWM&S @ SEQ | D Bs 2A10
h nised consiruct HIS_10 NMGWEQ
I MRA
HvreirRPasids. B68-ERE P BNBBNMNNOERFASKATETVDT SSSTAYMELSSLR
S E@&ﬁ@@{% YV\E(ISTLVTVSSAST KGPSVFPLAPSSKSTISGGTAALG
C YEPEPVTVSV CHLIDUNHIPHHVL SWTHVPSSSEGTO
1@/&@ NH 5‘6@3{;}&% Sk THTCPPOPAPEL AGAPSVEB EPPKPKDT
1 52A10 VL humanised construct L11 78 82
S

E‘MWF%@WM VoI \?\Err\r T =I\1 : SI \I‘\Kg}igggﬁi—;;g’zv%
L 2R Ag R UVFERTiS e CONE PEINNY&A TPPVL DS FLYSKLT

2A10 VH humanlsed construct H19 85 09

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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VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 20 SEQ | D 31:
2A10 heavy chain humani sed construct H16 MGAGCI |
LFLVATATGV HSQVQLVQSGAEVKKPGASVKVS CKASGYTFTSYW M HW
VKQRPGQGLEW | G N | NPSNGGTNYNEKFKSKATLTVDKSTSTAYMELSSLR
SEDTAVYYCEL GQGYWEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSVWNSGAL TSGVHTFPAVL QSSAL YSLSSWTVPSSSLGTQ
25

T ONYNHKP SNTRVYDKKVYEPKSCDRKTHT CPPCPAPECAGAPSY bﬁgHI\H\UI

VIZARE BETCCRRID Y A edeeats B GV EVIIRAK TKPREE TYRW
VHPZL HODW. NGKEYKCKVSNKAL PAPI EKTI $KAKGOPREPQVYTLPPSRDE

A SRR R PR oL SheR 50 seQ | B2

FRYAD AE RhMRIEBNBd\WOKBIRASVKL BGFAS GYTFTSYYY M
P EW GNI NPSNGGTNYNEKFKSKATLTVDKSTSTAYMELSSLR

l\/\/f‘EI f‘{Y‘\I\I\m"I‘I \I'I'\IC‘C‘I\C"I'I/f"nC‘ Il_nl ADCQL/CTO YT A AL OO

\
LT \V I \J{\J VIRAAIT VOIOIMNOTINCTT T T AT OONOTPOOIT AVALU

52A10 heavy chain humanised construct 98 112

L
S
L
V|
2 "ﬁ3hpa\/v chain humani sed caonstrlict H1Z N SC L1
L
H
(e
3
ALMEBYFPEPVTVSVWNSGAL TSGVHT FPAVL QSHGEL YSLSSVWWTVPSSSLGTQ

YT CNVNAKPSNTRKVDRRKVEPRSCDR THT CPPCPAPELAGAPSVEL FPPKPKDI
LM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW

S¥ld Wb RN NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSRDE
L‘I'KﬁQVSE‘I’CLVKGFYPSDI AVEVESNGQPENNYKTTPPVLDSDGSFFLYSKLT

4 HRGPYMHEALHNHYTQKSLSLSPGK SEQ | D 33:
2 ﬁavy charn humani sed construct H18
LFLVATATGVHSQVQLVQSGAEVKPGASVKL SCKASGYTFTSYWM
6@%@/&@@ }QJESNGGTNYNEKF KSKATLTVDKSSSTAYMELSSLR

B?AW? WLWVSSASTKGPSVFPLAPSSKSTSGGTAALG

LTSC:\/ HTFPAVLQSSGLYSLSSWI'VPSSSLGTQ
EPKSCDKTHTCPPCPAPELAGAPSVFL FPPKPKDT
p

EVTCW\DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW

fs% NGKEYKCKVSNKAL PAP EKTI SKAKGQPREPQVYTL PPSRDE
ﬁé%k\‘

EREEAUDEDI AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
R\/‘gBNVFSCSVM—IEALHNHYT%SLSLSPGK SEQ I D 34: 2A10
IOCh A OePRBidiZsed construct L6 MGWSC |
|_ FARAPGVHSDI VMIQSPLSLPVTPGEPASI SCRSSKSLLYKDG KT 10
YLI\I\/\FL%?PGQSP LI YLMSTRASGVPDRFSGSGSGTDFTLKI SRVEAEDVG
SEQ ID &: 2A70 CDR-L3
QQLVEYPLT |

SEQ ID 7: 2A10, VH (murine)

QVQLQAPGTELVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGNIN
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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VYYCQQLVEYPLTFGGGTKVEI KRTVAAPSVFI FPPSDEQLKSGTASWCL LNNF
YPREAKVQMKVDNAL QSGNSQESVTEQDSKDSTYSL SSTL TL SKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC 15 SEQ I D 35: 2A10 light chain
humani sed construct L13

MGWSECI | LFLVATATGVHSDI VMIQSPLSLPVTLGQPASI SCRSSKSL L YKDGK
T YLN WFQQ RPGQS PQLLI YLMSTRASGY P DRFSGGGSGIDFTLKI S
RVEAEDVG

FLQ?P@SPQ_LI YLMSTRASGVPDRFSGGEGSGTDFTLKI SRVEAEDVG 25

VRO B YEhiREAEEKE EhAIRLYAAPSVFI FPPSDEQLKSGTASVWCLLNN
F MRCSLQFLGVLMFWISGVSGDIVITQDELSNPVTSGESVSISCRSSKSLLYKDG
Y RSV RING GRS RSBV EDRFSE S CSSVBMEHEHERVKAEDY
AGRNESO YR Y PLTHEAE EK CECK RPVAAPSAEPPSDEQLKSG TASVVCLLN

hWﬁ@ﬂmmgﬂhm%ﬁ@oESVTEQDSKDSTYSLSSTLTLSKADYEKHK
Vit e Fils ST A EPYHRA PAREEIQ SLPVTLGQPASI SCRSSKSLLYKDGK
1

YLNWFLOQRPGSPQLLI YLMSTRASGVSDRFSGGEGESGT DFTLKI SRVEAEDVG
VSMVEYB&W is@dTSoMSBENIAT S PPSDEQL KSGTASWCL L NNF

hﬁi\l 3 {( ?ggigmv%%ésin? VYY&@L%QGY

MBAGQGTILMTVSEAT GVHSDI VMIQSPL SNPVTLGQPVSI SCRSSKSL L YKDGK
1

YLAWFL QRPGQSPQL LI YL MSTRASGVPDRFSGEGSGTDFTLKI SRVEAEDVG
VveREOH & RIANISEISANEPUCIHTIO FPPSDEQ KSGTASWCLLN

NENQ]_VQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQGLEWIGNI

YRRAKNE RASOES ThE
' WM%LF chain QGY

hWﬁQ M&%truct L17 MOWSC

| LELVATATGVHSDI VMTQDPL SLPVTLGQPASI SCRSSKSLLYKDGKT 45 -

%%%@%@%@ Bhcora kaosuerL e
YRR M WVEQARBRGLEWIGN

ANPENEETNERERFHEMICET VDRSPS PEOVER SELRSEDPAVYYOELGQG YW
c&ﬂ&msed construct L18

SEQ ID 14: 2A10 VH humanised construct H14
QVQLVQSGAEVVKPGASVKLSCKASGYTFTSYWMHWVKQAPGQGLEWIGNI
NPSNGGTNYNEKFKSRATLTRDTSTSTAYMELSSLRSEDTAVYYCELGQGYW
GQGTLVTVSS

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

SEQ ID 16: 2A10 VH humanised construct H16
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MGWSCI | LFLVATATGVHSDI VMIQDPLSNPVTLGPVSI SCRSSKSLL YKDGK
T

YLNWFLOQRPGSPQLLI YLMSTRASGVSDRFSGSGSGT DFTLKI SRVEAEDVG
VYYCQQLV EYPLTFGQGTKLEI KRTVAAPSVFI FPPSDEQ LKSGTAS
WCLLNN F

YPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTYSL SSTL TLSKADYEKHKVY
10 ACEVTHQBLSSPVTKSFNRGEC SEQ I D 41: PN encodi ng 2A10,

SEACTEERPARYWe
GCAGAGGCCT GGACAAGCCCT TGAGT GGATTGGAAATAT
TAATCCTAGCAATGGT GGTACTAACTACAAT GAGAAGT TCAAGAGCAAGECC

AGECY BACT: WWWWCAT&A@T CAGCAGC
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TWWLW@@W@EL&@L&@D&MCEMQGYWG
eqQivioysR10, VL (nurine) SEQ ID: 8

GATATTGT GATAACCCAGGATGAACT CTCCAATCCTGTCACTTCTGGAGAAT
CAGTTTCCATCTCCTGCAGGTCTAGTAAGAGT CTCCTATATAAGGAT GGGAA
GRERTRCAS: TENEEACRRAIIAGIIBCAATCTCCTCAGCTCCTG
2QVQLVQSGAEVVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGNIN
ARPSNGG TGN EXERSEATETHDKSSSTAGVEL SAGRSEBSAVYVET ECGAGYWG
ARCILEVIMSSAACAGAT TTCACCCT GGAAAT CAGTAGAGT GAAGGCTGAGG
ATGTGGGTGTGTATTACTGTCAACAACT TGTAGAGTATCCGCTCACGTTCGG
GCTGAAA 30 SEQgI D 43: PN encodi ng

T (? i
DIVAIFQER l& DG XN QR EREPALLIYL
w%wmmmTFGGGTK
GTGAAGCTGTCCTGCAAGCGCTTCTGGECTACACCTTCACCAGCTACT
GCGATGCACTGCGEGTGAAGCAGAGECCT GGACAAGGCCT TGAGTGGATTGEA 35
T TC‘G’E A TGAGAAGT TCAAGAGCA

ACAGCGEECCCT GEECT GCCT GGT CAAGGACT ACT TCCCCGAACCGGT GAC

GBS CRAMC VLA drharibed CoMstrEeGEECGT GCACACCT TCCCGG
O ARSI AGPASI SCRSEKS [ ¥R RPBESPQLLIYL
%@gf@&@@%ﬁﬁﬁ%ﬁ@%ﬁ%@ : EYPPFGQGTK

SEQ ID 22: 2A10 VL humanised construct L15
DIVMTQSPLSLPVTLGQPASISCRSSKSLLYKDGKTYLNWFLQRPGQSPQLLIYL
yEE‘;ERASGVS DRFSGGGSGTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTK

SEQ ID 23: 2A10 VL humanised construct L16
DIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKTYLNWFLQRPGQSPQLLIYL
ll\./IES'EF{ASGVF’DRFSGGGSGTDI-_I'LKIS RVEAEDVGVYYCQQLVEYPLTFGQGTK

SEQ ID 24: 2A10 VL humanised construct L17
DIVMTQDPLSLPVTLGQPASISCRSSKSLLYKDGKT YLNWFQQRPGQSPQLLIY

IIEI\L/IS'I};RASGVSDRFSGSGSGTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGT
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CCAGCAACACCAAGGT GGACAAGAAAGT TGAGCCCAAATCTTGTGACAAAA 45
CTCACACATGCCCACCGT GCCCAGCACCT GAACT CGCGEEEECACCGT CA
GICTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC
CCTGAGGT CACATGCGT GGT GGT GGACGT GAGCCACGAAGACCCTGAGGT
CAAGT TCAACT GGTACGT GGACGECGT GGAGGT GCATAATGCCAAGACAAA
GCCGCEEGAGGAGCAGTACAACAGCACGT ACCGT GTGGTCAGCGTCCTCA 50
CCGT CCTGCACCAGGACT GCCTGAAT GECAAGGAGT ACAAGT GCAAGGTCT

ECEETWEA umamsa mns@% TCTCCAAAGCCAMAG
£ Mg ACCETO o

QSPQLLIY
TFGQGT

; eaneisle
LE ATCGCCGT GGAGT (XBGAGAGCAATGGGCAGCCGGAGAACAACT A
CAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAG

[SAGCEH GReAPeAEIMEGTCTTCTCAT 10
G« % %AE% FTSYWM
Crw . PSNAGFRYN WR STTAYMELSSL
|
A
T 1)
TEAARAVE
A T &
2
i AR GTATOORCTC
ACGTTCGGT GCT GGGACCAAGCT GGAGCT GAAACGTACGGT GGCTGCACC
ASEEET IO, TR TGPAATCTGGAACTGCC
T Sel TSYWM
2R LSSL
& GGTAAL
2 SSSLGT
: . ] PKD
SIL iN STYRV

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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GCACTGGGT GCGACAGECCCCT GGACAAGGECTTGAGT GGATGGGAAATA 35
TTAATCCTAGCAATGGTGGTACTAACTACAAT GAGAAGT TCAAGAGCAGAGT
CACCATGACCAGGGACACGT CCACGAGCACAGCCTACATGGAGCTGAGCA
GCCTGAGAT CTGAGGACACGGCCGT GTATTACT GT GAACT GGGACAGEGECT
ACTGGGECCAGGGAACACTAGTCACAGTCTCCTCA 40 SEQ I D 46: PN
encodi ng 2A10 VH humani sed construct H6 SEQ ID: 12
CAGGTGCAGCTGGTGCAGT CTGGEECT GAGGT GAAGAAGCCTGEEECCTC
AGNPAGCHIC WL NSHKEECKVENKAL PXAEKTISKAKBOPREFQBXTLPPSRDE
ICROAGRGRYPSDI A B S IGAPERGICENT CUCHO8BTS FFLYSKLT

CRARN]
T VEMSRIMEO BN VESTEVMEEAMEINMYTOKBBEER GRAAGACCAGACC
45 CACCATGACCAGGGACACGT CCACGAGCACAGCCT ACATGGAGCTGAGCA

COCT GAGAT CT GACGACACGGO0GT GT ATTACTGT GAACT CBACAGRCCT
: C 51 D 47: PN

eMGWS@I@MWMQVMMAEW&PGM%ASGWSYWM

- 5BVYKQRPGQGLEWIGNINPSNGGTNYNEKFKSKATLTVDTSSSTAYMELSSLR

RIGALT GGNWRBMGSWS\UVWRSSSLGTQ
B REGUOST PROE PR KGAPOXFEFPPKPKDT
T[WWEWWEDWWWWW@SWRW
CSVLIVEAOTIWARNE Y OIS SKALABAAEICT ISKAKSOBRERTIOAT_ BOSRDE
CLTENQVSLTANKSPYISSOIAVISMENGC O PERNYKTIOPBNIOSOEBF FLYSKLT

CVORSRWAGERRESCEAVMITPALCGIEGCIKEL SIPEKD 48: PN
encodi ng 2A10 VH humani sed construct H14 SEQ ID: 14

CA(IST(I:AGCT(IST(I:AGTCT(XIIIZTGA(IST(ISTCAA(IICT(XB(XIICTC 15
- GPOIOTEEAKGES

| RAEICTERR SODMGHITCIRF CRAPEQAIGA RSV FIENCPKPKDT
ehM@RTi@EmwwwsmPEVKFWWDMM@A]SE@RIEEG\ENSTYRW
COECINACAGO VAN GREFKTIKIESKICA A ERTE KT SKARS A PREBAYNO LPPSRDE
WWWWWWE&WWM@&?F@SKLT

DL RAERGEME SOSRMHERAGRASTEIKEL SAGRER\TCCEAAATA
TAATCCTAGOAATGGTGGTACTAACTAOAATGAGAAGTTOAAGAGOAAAGCC

ACCCT CACCGT CGACACGT CCAGCAGCACAGCCTACATGGAGCTGAGCAG
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
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVY
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
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CCTGAGATCTGAGGACAGCGCCGTGTATTACTGT GAACT GGGACAGGGCTA
CTGGGECCAGGGAACACTAGTCACAGTCTCCTCA 30 SEQ I D 50: PN
encodi ng 2A10 VH humani sed construct H16 SEQ ID. 16
CAGGTGCAGCTGGT GCAGT CTGEGEECT GAGGT GAAGAAGCCTGEEECCTC
AGTGAAGGT TTCCTGCAAGGCATCTGGATACACCT TCACCAGCTACT GGAT
GCACTGGGT GAAACAGCGACCT GGACAAGGCCTTGAGT GGATCGGAAATAT 35
TAATCCTAGCAATGGTGGTACTAACTACAAT GAGAAGT TCAAGAGCAAAGCC
ACPRNENSITTEIGACB AP SOMERESMCOPEAPVICEIRRTICDSOASFFLYSKLT

BLANFYOEH SPSICERGRACACEECTAC
TGGGCCCAGGGAACACTAGTCACAGTCTCCTCA 40 SEQ I D 51: PN
encodi ng 2A10 VH humani sed construct Hl7 SEQ ID:. 17
CABET CraecaoriighAch SAAGCCT
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CP@M@GBWHEATTACT GT GAACT GGGACAGGGCT AC
TGGGEECCAGGGAACACTAGTCACAGTCTCCTCA  SEQ I D 52: PN

encodi ng 2A10 VH hunani sed construct H18 SEQ ID: 18
5: 2A10 light chain humanised construct L13

m@m&m@m@%@%@@a@@&%mow
G AENERRAS CRGSGTANHSRVEAEDVG

TXRREAFNQNKMENAACNSEICNARE 3L/SEH DYEKHKVY
AWW&B@E&GCACAGCCT ACATGGAGCT GAGCAGC 10
CTGAGATCT GAGGACAGCGCCGT GTATTACTGI GAACTGGGACAGGGECTAC
eeeec Aee A GTC‘ACAGTCT A $QID53 PN

esw #e‘mz; rz‘r‘:i\ DVG
“e ~9' ,.r v: ‘{?w r;.‘ ‘,-?‘:e‘ CLLNNF

_]_ ﬁ'% Al '&&‘ G’UG‘ OU‘ C

) ’uu’ Y HARBSS RO UIHRIARYEKHKVY

%@Q@M@WCACTGAAAATCAGCAGAGTGGAGGCT
GAGGATGTTGGGGTTTATTACTGOCAACAACT TGTAGAGTATCCGCT CACGT

28 QB3P AT Mot NP hGiarisb i eoRstruct L15
MGWSCILFLVATATGVHSDIVMTQSPLSLPVTLGQPASISCRSSKSLLYKDGKT
YLNWFLQRPGQSPQLLIYLMSTRASGVSDRFSGGGSGTDFTLKISRVEAEDVG
VYYCQQLVEYPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNF
YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

SEQ ID 38: 2A10 light chain humanised construct L16
MGWSCIHLFLVATATGVHSDIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKT
YLNWFLQRPGQSPQLLIYLMSTRASGVPDRFSGGGSGTDFTLKISRVEAEDVG
VYYCQQLVEYPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNF
YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

SEQ ID 39: 2A10 light chain humanised construct L17
MGWSCIILFLVATATGVHSDIVMTQDPLSLPVTLGQPASISCRSSKSLLYKDGKT
YLNWFQQRPGQSPQLLIYLMSTRASGVSDRFSGSGSGTDFTLKISRVEAEDVG
VYYCQQLVEYPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNF
YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC
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SEQ I D 54: PN encodi ng 2A10 VL humani sed construct L13
SEQ ID: 20

GATATTGTGATGACCCAGT CTCCACTCTCCCTGCCCGT CACCCTTGGACAG
CCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGT CTCCTATATAAGGATGEG 25
AAGACATACTTGAATTGGT TTCAGCAGAGGCCAGGCCAATCTCCACAGCTC
CTAATTTATTTGATGT CCACCCGT GCAT CTGGGGT CCCAGACAGATTCAGCG
GCGGT GEGT CAGGCACTGATTTCACACT GAAAAT CAGCAGGGT GGAGCECT

TGEOGT TTATTACT GOCAACAACTTGT ATCOGCTCACGT

Z A,. A FGRVEIS SLLYKDGKT
LAST SSBSGIE SRUEAEDVG

CONERRENRTEIT GEHFER YHEPPARE Rl e ASYVCLLNNF
NALRBENSER XGPS ERFapABYEKHKVY

ANEREAIA
3ACEVTHQGLSSPVTKSFNRGEC
TAATTTATTTGATGT CCACCCGT GCATCTGGEGGT CCCAGACAGATTCAGCGG

T GGAGGCTGA
_ &GaeTTe
5 SAAECTG eTTCACCAGET AL GGAT
%ﬁ% SACAAG @BGAAATAT
A TAC AGCAAGGCC
s TCAGCAGC
A - - GCTAC
4 GGGTGGAGGCTGA
GGATGT TGGGGT TTATTACTGCCAACAACT TGTAGAGTATCCGCTCACGTTT
Codif 2B S0 : g PN encodi ng
2054 ! GAGAAT
’ TGGGAA
A CA AGCTCCTG
A . v SGTTTAGTGGCA
\ A SBAGBCTGAGG
(e e e < CGG
< EQ I D 58: PN encodi ng

2A10 VL hunani sed construct L17 SEQ ID. 24

CREQTDASANPRCEN G i heddy ChSrGESELHE- BT GCHACAG
ATGGGATGGAGCTGTATCATCCTCTTTTTGGTAGCAGCAGCTACAGGTGTCC
ACTCCCAGGTCCAACTGCAGCAGCCTGGGACTGAACTGGTGAAGCCTGGG
GCTTCAGTGAAGCTGTCCTGCAAGGCTTCTGGCTACACCTTCACCAGCTACT
GGATGCACTGGGTGAAGCAGAGGCCTGGACAAGGCCTTGAGTGGATTGGA
AATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCA
AGGCCACACTGACTGTAGACAAATCCTCCAGCACAGCCTACATGCAGCTCA
GCAGCCTGACATCTGAGGACTCTGCGGTCTATTATTGTGAACTGGGACAGG
GCTACTGGGGCCAAGGCACACTAGTCACAGTCTCCTCAGCCTCCACCAAGG
GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGC
ACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGAC
GGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGG
CTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGC
CCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGC
CCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAA
CTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTCA
GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC
CCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT
CAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAA
GCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCA
CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCT
CCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAG

-54.



15 CCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGATGGEG
AAGACATACTTGAATTGGT TTCAGCAGAGGCCAGGCCAATCTCCACAGCTC
CTAATTTATTTGATGT CCACCCGT GCATCTGGGGT CAGCGACAGATTCAGCG
GCAGCGGGT CAGGCACTGATTTCACACT GAAAAT CAGCAGGGT GGAGGECT
GAGGATGTTGGGGT TTATTACTGCCAACAACTTGTAGAGTATCCGCTCACGT
20 TTGGCCAGGGGACCAAGCTGGAGATCAAA SEQ I D 59: PN
encodi ng 2A10 VL humani sed construct L18 SEQ ID: 25
5 COEECATEEEASGATGAG
5 ACCETON EFEETdARKEGEH ETATCCC
CAACTA
A CAREEC A2k CTACAG
- 2 CTCAT
10 SEMEEA oy CCTCT

SIS A
30 SEQ I D 60: PN encodi ng
2A10 heavy chai n humani sed construct H5 SEQ ID: 26

ATGGGATGGAGCT GTATCATCCTCTTCT TGGTAGCAACAGCTACAGGTGTCC

A STECACCTOT GEAGTCTOERACTOA : GG 35

15 : TG HALe: CTGGAG
Fore CACTTC

e ATAAG

A NGRS ACEEEEIT AT A PO RMA T 4dCCTC
AGSAGTRTOARACCCGTT

SR GG EETEEAMA G GEMG AGTGTTA
TGAAGT TCAACTGGT ACGT GGACGGCGT GGAGGT GCATAATGCCAAGACAA
30 AGCCCCCCEGACCGAGCCAGT ACAACAGCACGTACCGT GTGGTCAGCGTCCTC

SEQ ID 45: PN encoding 2A10 VH humanised construct H5 SEQ ID:; 11
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT
GCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAAATA
35 TTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAGAGT
CACCATGACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCTGAGCA
GCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGCT
ACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCA

40 SEQID 46: PN encoding 2A10 VH humanised construct H6 SEQ ID; 12
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT
GCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATCGGAAATA
TTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAGAGC

45 CACCATGACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCTGAGCA
GCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGCT
ACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCA

SEQ ID 47: PN encoding 2A10 VH humanised construct H700 SEQ ID: 13
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-58 5
ACCGT CCTGCACCAGGACT GCCTGAAT GECAAGGAGT ACAAGT GCAAGGTC
TCCAACAAAGCCCT CCCAGCCCCCAT CGAGAAAACCATCTCCAAAGCCAAA
GGGECAGCCCCGAGAACCACAGGT GTACACCCT GCCCCCATCCCCEGATGA
GCTGACCAAGAACCAGGT CAGCCTGACCTGCCTGGT CAAAGECTTCTATCC
CAGCGACAT CGCCGT GGAGT GGGAGAGCAAT GGGCAGCCGCGAGAACAACT 10
AOAAGACOACC-I:CTCCCGTC—I:TC—IBACTCCGACC—BCTCCTTCTTCCTCTAOA

5L SETERAL GCE@GGGGCCTC

IW%W@W@W%&@%&
TIRA AGCUARUGCTOGTA A GTFGAA A
%ﬂ@%ﬁﬁ Gt KAATSdACEREUXESACRFAEISERE K
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Ammmmmwmmemmmmasccm
GCTVASAA YBOEACHCA TP GRTHOACEPECACONBERECTGGAT
W@WWWWWGMATAT
CREAPCETASTARTEEFEE FRETAACTNCATIG ACRASVY S AAGAB CAGAGCC

CREUTTEA Wﬁmmeégme
CETSFATTAEESTEANSTEECERTA
CECTBASATOTEAGSACREEEE ACTEGERCAGEGCTA

CCCAGCAACACCAAGGT GGACAAGAAAGT TGAGCCCAAATCTTGTGACAAA
ACT CACACATGCCCACCGT GCCCAGCACCT GAACT CGCGGGGGCACCGT C

SEGREHCA GWWGW@GGAAATAT

ADWMWGMW?@AAAGCC

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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CAGCGACAT CCCCGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGECTCCTTCTTCCTCTACA
GCAAGCT CACCGT GGACAAGAGCAGGT GGCAGCAGEEGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGECT CTGCACAACCACTACACGCAGAAGAGCCTC

45 TCCCTGTCTCCGGGTAAATGA SEQ I D 62: PN encodi ng 2A10
heavy chai n humani sed construct H700 SEQ ID: 28 -59 5
ATGCGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC

F -
TGGAT
AT AAE G OAGTEORREGCARTAT

EBEUTICIIEBAC " AR o
@MATCRBEEEATCITS A GCG
mmm@@ﬁ%%&ﬁ%ﬁ%&gmem
W@Wﬁ%&%ﬂ@ﬁ% TCACGT

CCCHSSEEIAAMAB

25

CTGGAGATCAAA

30

SEQ ID 55: PN encoding 2A10 VL. humanised construct L14 SEQ ID: 21
GATATTGTGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCTTGGACAG
CCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGATGGG
AAGACATACTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCTCCACAGCTCC
35 TAATTTATTTGATGTCCACCCGTGCATCTGGGGTCCCAGACAGATTCAGCGG
CGGTGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGGAGGCTGA
GGATGTTGGGGTTTATTACTGCCAACAACTTGTAGAGTATCCGCTCACGTTT
GGCCAGGGGACCAAGCTGGAGATCAAA

40 SEQ ID 56: PN encoding 2A10 VL humanised construct L15 SEQ ID: 22
GATATTGTGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCTTGGACAG
CCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGATGGG
AAGACATACTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCTCCACAGCTCC
TAATTTATTTGATGTCCACCCGTGCATCTGGGGTCAGCGACAGATTCAGCGG

45 CGGTGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGGAGGCTGA
GGATGTTGGGGTTTATTACTGCCAACAACTTGTAGAGTATCCGCTCACGTTT
GGCCAGGGGACCAAGCTGGAGATCAAA

SEQ ID 57: PN encoding 2A10 VL humanised construct L16 SEQ ID: 23
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SEQ I D 63: PN encodi ng 2A10 heavy chai n humani sed
construct Hi14 SEQ ID. 35 29
ATGCCGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGT GCAGCT GGTGCAGT CTGEGECT GAGGT GGTCAAGCCT GGG
GCCTCAGT GAAGCTCTCCTGCAAGGCATCTGGATACACCTTCACCAGCTAC
TGGATGCACT GGGT GAAACAGGECCCCTGGACAAGGECTTGAGTGGATCGG 40
AAATATTAATCCTAGCAATGGTGGTACT AACT AOAATGAGAAGT TC‘AAGAGC

AEREAIPETEA S ACCEA

AATHOIHS ARG @W‘F@?@@A&AGCTCCT
esefee-* ,KM- A ‘i‘ .-, A@Q@T AGCGG
A AR -v-n-g - 3, e ASCASIETGTAGGCTGA

AEE) g,.... , SSATATLRGETCACGTTT

eeﬂ ? ﬂ AWA
ecc ..‘n ee} A eee A.nﬂ Ao‘ﬂ CT GCAACGT GAATC‘AC‘AA
GCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAA 50
(& #edding HCOOMNChARah (988 CONSIISEEIBED®Y: 24
C@Kﬁfﬁ@‘rcﬁ SXECCABBACCOACTEISECTCATRGTTACOBHTGGACAG
C@EE@WWWW%GATGGG
- BAGACATACTTGAATTGGTTTCAGCAGAGGCCAGGCCAATCTCCACAGCTC
&NT Skt

TTCAGCG

AFeBANCEETEEAYER G
W%@WGWWGGAGGCT
WES AT ATGHA CTCACGT

GCCCCCATCCCGGGATG 10
AGCTGACCAAGAACCAGGT CAGCCTGACCTGCCTGGT CAAAGCCTTCTATC
CEEDIEACAT PN HeoMng@RIGCAGAHNAAIEEGEOASIAISBA GSEANN: 25

Tmmmmmmmmcccmcw GGACAG
, ; SFHTATAAGGATGGGA

FCCACAGCTCCT

heEAGCEBBTCAGEUACPGATITEACAS TGCRARARTFOAGEAGEETGGAGGCTGA

AR G PP BT AT AT RET GO AA GRS AR CEE EEACGTTT
2 QA ERORICEACEIAB EPEAMEA F ERRACCT CAGGT GGTCAAGOCT GGG

GCCTCAGT GAAGCT CTCCTGCAAGGCATCTGGATACACCT TCACCAGCTAC

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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TGGATGCACT GGGT GAAACAGCGACCT GGACAAGGGCT TGAGT GGATCGG
AAATATTAATCCTAGCAATGGT GGTACTAACTACAAT GAGAAGT TCAAGAGC
AAAGCCACCCT CACCGT CGACACGT CCAGCAGCACAGCCTACATGGAGCTG 25
AGCAGCCT GAGAT CTGAGGACAGOGCCGT GTATTACT GTGAACT GGGACAG
GGCTACT GGGECCAGGGAACACT AGT CACAGT CTCCTCAGCCTCCACCAAG
GGCCCATCGGT CT TOCCCCT GGCACCCT CCTCCAAGAGCACCT CTGGGGG
CACAGCGGCCCT GEGECT GOCT GGT CAAGGACT ACT TCCCOGAACCGGT GA
C@E@ETEE@G@KECA@GKEI@EGNGNKIEESENEGWB¢@ﬁRKEIBGQAGGTC
CTUGAXT ARAGTEI TECOAGTUCCTATCUBACAAGRGTATCICOA

A B T AR S RO T ATATE L Y SOTOROAPCEOBGEATGA
CEEXEACCARCHATT ROBTEABCTERESIEOH IS TCRAREUETTCTATCC
ACKSCHAB RIS CEFEEACTEGE AT ROEAIECEEASLCBEAGAACAACT
ARTANGAT EALSECTECOTYEET CEANTSECACEICETECTFETTHEC FOTACA
%@@F%%%@%%%@WWGHCTGA

| HRTCCOPERTE S STOERCAACEACTAC e RgABAGCCTC
ACEE AT CCCT GAAT GGCAAGGAGT ACAAGT GCAAGGTC

TCCAACAAAGCCCT CCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA 40
GGGCAGCCCCGAGAACCACAGGT GTACACCCT GCCCCCATCCCGGGATGA

AN eI I S e T R

AEAAGACCACGCCT COCGT GCT GGACT COGACGGCTOCTTCTTCCTCTACA
CREEAGUAAGABETACAGGTGTCC

COGREIEI
TECTECERAPTOCARCTIC AT RACARTGRGRCACAACAEAAGMIGCCTGGE
TECETOAT TEAACRARIICATECAAGSEATCHGGAEAGARE TARALCAGCTACT
hBSAT GRACT GRIEGCEACAGEOGRIETCEACARRBE0TTGAGEGCATCGGA
PAETEAT AAACCTARGAAT GGG TACTAARTALRATEAGSAGTTIOARRCAGCA
ACRCEMET ATRBOGIES GONIAL GTCCACBAGUAVKBACTAIAIGGAGCTG
- BEOAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAG
mmmmmmmmmcmm

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

-59.



GCCCATCGGT CTTCCCCCTGECACCCT CCTCCAAGAGCACCT CTGEEGEEC
ACAGCGECCCT GEECT GCCT GGT CAAGGACTACT TCCCCGAACCGGTGAC
GGTGTCGT GGAACT CAGGECGCCCT GACCAGCGGECGT GCACACCT TCCCGG
CTGTCCTACAGT CCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGC 15
CCTCCAGCAGCT TGEGECACCCAGACCTACAT CTGCAACGT GAATCACAAGC
CCAGCAACACCAAGGT GGACAAGAAAGT TGAGCCCAAATCTTGTGACAAAA
CTCACACATGCCCACCGT GCCCAGCACCT GAACT CGECGEEEECACCGT CA

5 GHTOEEATEEAS EFEM A O CECETARAATCACCINCAGGTGTCC
CR & AT S E A ET B ET GEACTEISE ST B A CTEAHCRAGEL TGGG
CRASE TEABRT ARG T Pt T e & AA EEtATEFRGATACRCATCACBAGCTACT

Ceelld ARG ERTICACTEGATCGGA
SRS EAAGAGCA

10 GCTGA

} ACAGG

a b ) % L W Y 4! CCAAGG
SCAL GGGGC

ele oo t GTGAC

15 10 > G CCCGG

feare Yexyals ‘ CCGTGC

TG ACAAGC

CAAAA

GTCA

20 AL SOt PR AT ACA TG R ARG IS GBACC
AT CACTCGEAGE TR ST SRR ACHARPAAGACLC TCAGGT

A A A A S AR RO BT T AR AAGACAAA
m@@@ge@@fﬁmmm%

2 Q

A

mmmm CTATCCC
AGOG ‘ ‘ ' EBAGCUGGACAACAACTA
WWWMWWCTACAG

30 WMTWWW GONARGIEETCTCAT

GGCAGUE: GCACRACCACTXGATCEABRABAGCCTCT

CCCTGTCTCCGGGTAAATGA

SEQ ID 63: PN encoding 2A10 heavy chain humanised construct H14 SEQ ID:

35 29
ATGGCATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGGTCAAGCCTGGG
GCCTCAGTGAAGCTCTCCTGCAAGGCATCTGGATACACCTTCACCAGCTAC
TGGATGCACTGGGTGAAACAGGCCCCTGGACAAGGGCTTGAGTGGATCGG

40 AAATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGC
AGAGCCACCCTCACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCT
GAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACA
GGGCTACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCAGCCTCCACCAA
GGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGG

45 GCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTG
ACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCC
GGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGT
GCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAA
GCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAA

50 AACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGT
CAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGA
CCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAG
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ACTCACACAT GCCCACCGT GCCCAGCACCT GAACT CGCGGGEGCACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC 50
CCCT GAGGT CACAT GCGT GGT GGT GGACGT GAGCCACGAAGACCCT GAGG
TCAAGT TCAACT GGTACGT GGACGGCGT GGAGGT GCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGT ACAACAGCACGT ACCGT GTGGTCAGCGT CCTC
-62 5
ACCGTCCTGCACCAGGACT GECT GAAT GBCAAGGAGT ACAAGT GCAAGGTC

G 2y : K@W@WAAGACA
.*c‘ AR (HSAGECRCEIAL G CPCIEHTCAGCGTCCT

A é&@@@%ﬁ@@éGGGATG
10 TTCTATC
T ! AACAAC
! ' G PEC TCTAC
5 TTCTC
ﬁ e AGCCT
15 d TCTGGATACACCTTCACCAGCTAC 20
TGGAT GCACT GGGT GAAACAGCGACCT GGACAAGGGCT TGAGT GGATCGG
ASERADIéA gﬂ@ﬁ@ ST AR eSO FItRAMIEREQ ID:
AAAGCCACCCT CACCGT GCAGCACAGOCTACATGGAGCTG
: 3 GTCC
T o aarelele
» CAGCTAC
A GRS ARCR OGRS IGGATCGG
ASTATT AL GFRIAGEAAACRTGET GAGC
CAAMEERARCCTCACSATCOACARTREANOLARLACAGHRG PACALGGAGCTG
25 CACRAGRCICASATOTEA @ﬁﬁé&ﬂﬁﬁﬁﬂlﬁ@fﬁi@#ﬁﬁﬂ&GGACAG
A RCIACTGAESOCAE G AAG AR TAGT . AGEETECACCAAG

(Ve E 1Y > GRECCGGTGA
WWWMWWWCCG
e CNBGA L BLAGNGCGTTGIH TGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGLACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
35 CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTC
TCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
40 GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA
GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
45 TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA

30

SEQ ID 65: PN encoding 2A10 heavy chain humanised construct H16 SEQ ID:

31
50 ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGG
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ACCGT CCTGCACCAGGACT GECTGAAT GECAAGGAGTACAAGT GCAAGGTC
TCCAACAAAGCCCT CCCAGCCCCCAT CGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGT GTACACCCT GCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGT CAGCCTGACCTGCCTGGTCAAAGCCTTCTATCC 40
CAGCGACAT CGCCGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAACT
ACAAGACCACGCCT CCCGT GCTGGACTCCGACGECTCCTTCTTCCTCTACA
GCAAGCTCACCGT GGAOAAGAGOAGGT GGOAGOAGGGGAACGT CTTCTCA

TEISFEASTBAXS G AAREEATCAGCTACT
Tm@@%%@@%@p ““mqé@?&?@%*ﬁ?@wm“% SV
i TCCHABRART GG PHETA! A
S AREASHREAPEEAGCTGA .
ACAGG
&) , AAGG
GC
: &8 GTGAC
CACCTTCCCGG
oy \ 3CET CGTGC
ACLAGGIG i AFCACAAGC
AACACLAANG STGACAAAA
A 3‘; { E;CGTCA
1 3 CGBACC
PR GAGGT
mmmm GACAAA
CARABLASE: @ﬁﬁ%@fgﬂ% CCTCA

REEGHAEERACACEA RARTACESERGA
GT§%§GCM%Q@&QT CATGANTGRCANGCAG INGANGIGCAAGGTCT
@@@Cg@gcp@G Q@CCCATCGAGAAAACCATCTCCAAAGCCAAAG
SEAGCLECORBANCLASHCET

CTACAHRCLARCARL G BAACCRGCEATGAG
m@mm GIATCCC

a > > >

i
L 20
)ﬂ
oy
210
1'7

FOIEBGRBITE T(]:IDRCTCAT
CEGECCH BEAT GWG@MWGM@S\GAGCCTCT
AT GAGITTRITGOEIHAARTGEACT GCCAACAACT TGTAGAGTATCCCGCTCA
CGTTTGGCCAGGGGACCAAGCT GGAGAT CAAACGT ACGGT GGCTGCACCA
TCTGTCTTCATCT TCCCGCCAT CTGAT GAGCAGT TGAAAT CTGGAACT GCCT
SEQ ID 66: PN encoding 2A10 heavy chain humanised construct H17 SEQ 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

GAAGGT GGACAACGCCCT CCAATCGEGT AACT CCCAGGAGAGT GTCACAGA
GCAGGACAGCAAGGACAGCACCTACAGCCT CAGCAGCACCCTGACGCTGA
GCAAAGCAGACTACGAGAAACACAAAGT CTACGCCTGCGAAGT CACCCATC
AGGGECCTGAGCT CGCCCGT CACAAAGAGCT TCAACAGECGAGAGTGITAG 30

S I D 70: PN encodi né; 2A10 | i ght chai n hunmani sed
GEGBTQ@A@QGGB T;EGCTGAA GGCAAGGAGTACAAGTGCAAGGTC

SACCRICATETSABGCCAAA
AGWWMWWM%WW@G&GATGA
Al ACEIXNETCTSAZCTEACOTCETCAAAGEIIICTATCC
SEWAWMWWWWGMCT

SEARCETCTTCTCA
WWGAGWWWEW@W@RGCCTC

CELTCUIETRTCCOBEMAGAT GERAGAT CAAACGTACGGT GECTGCACCA 40
TCTGTCTTCATCTTCCCGCCATCTGATGAGCAGT TGAAATCTGGAACT GCCT

CTGTTGTGTGCCTGCTGAATAACT TCTATCCCAGAGAGGCCAAAGTACAGTG
\EMhenetirm2AAGT beanTebalm bunacisadaonsingt EESEQ ID:
qmmGMm@cwxxmcmzmccnmAaxﬁcmszCMxxﬁemxxﬁeA
- < APEA WO ACCTACKGETGTCC
Aﬁ@@@é6%6§T@%KéEﬁé@3&%&6$§TB§@@6@§X%§*§6$8' CCTGGG
SEQATZAGTGRNGEEERE T CONAG G LATCTEBARACA CAGCTAC

CPBEATEECACTEGTFGARACAGCG GACAA TCGG
T
AsARBetiASEETEA AGCTG
SAGCA A C GACAG

GGGGG

G GGTGA
CCCG

CCGTG

JTCACAAG

£AGGS ACAAA
CCAGCACCTGAACTCGCGGGGGCACCGTC

@§ﬁ9@ﬁ&&6ﬁQﬁ@#é@@ﬂﬁﬁﬁ@@@@ﬁ@@ﬁﬁ@i@@§GGAC

CACBHBATTACETBTCTOGYELTEEC ‘-‘ ¥y

GEAHA
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTC
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
construct L16 SEQ ID. 38
ATGCGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTICC
ACTCCGATATTGT GATGACCCAGT CTCCACTCTCCAACCCCGT CACCCTTGG
ACAGCCGGTCTCCATCTCCTGCAGGTCTAGTAAGAGT CTCCTATATAAGGAT
20 GGGAAGACATACT TGAATTGGT TTCT COAGAGGCOAGGCOAATCT CCACAG
7 FAACETGAGIAGAGIGGAGG
WWWMMWCGCTCAC
GO EBTECEASGCRUCAACGTGHEAGAASERAGIGTACEETEGCTGTACCAT
COTGTEX AR CCASET FREEES ATSNGTASTEGRAXTICIBGBACEGCCTC
TW@WT@IWW@A@@WCAGTGG
X BOBACASTBICACAGAG
%@WWWWWCTGAG
ASTAARCARS SAACTOPALBECIGECERASTCACCCATCA
W@%@W@WWWWAG
AGGGCCTGAGCT CGCCCGT CACAAAGAGCT TCAACAGCEGAGAGT GTTAG
SEQ ID 73: PN encodi ng 2A10 |ight chain humani sed
c SRS iDL69: AN Bn&iing PA1B¢ight chain humanised construct L13 SEQ ID: 35
AATCGUATBGAGE FG TATCATCUTTITTEITKEG FAGEEARRBGTACREG TGTCC
ASCTOGUNTA GIGREAACGATZCCAGTCACTATTCT CCOIGEBCCITAECETTGG
CACAGUIGGGC IR CAT cwmmmewmmwm AAGGAT

ACGTTCTRANTITTRATI T GANTET cmmmemmm GFS@EM%T\'GATTCA
CBCG&ELECIBEGETRGECACARGATIACKIAZTBAAPATCRECAQBGTGGAG

T .A'A; A% % ?‘:‘Eie‘fj)a‘ %
\f AN eq QI
e 33‘.&.»*3- ww
SEQ ID 4. 5 enCOo|ng A o |g
construct L18 SEQ ID. 40 50
ATEDEDTOCREEREOHHG A D ight ChaiBUianised senstGedAUEBER ID: 36
ATECCGATASG AGCATBIHOIEATCE AGGTGTCC
ACTCCGATATTGTGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCTTGG
ACAGCCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGAT
GGGAAGACATACTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCTCCACAG
CTCCTAATTTATTTGATGTCCACCCGTGCATCTGGGGTCCCAGACAGATTCA
GCGGCGGTGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGGAG
GCTGAGGATGTTGGGGTTTATTACTGCCAACAACTTGTAGAGTATCCGCTCA
CGTTTGGCCAGGGGACCAAGCTGGAGATCAAACGTACGGTGGCTGCACCA
TCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCT
CTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTG
GAAGGTGGACAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGA
GCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGA
GCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATC
AGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG

ﬂ)

SEQ ID 71: PN encoding 2A10 light chain humanised construct L15 SEQ ID: 37
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCGATATTGTGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCTTGG
ACAGCCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGAT
GGGAAGACATACTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCTCCACAG
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GACAGCCGGTCTCCATCTCCTGCAGGTCTAGTAAGAGT CTCCTATATAAGGA
TGCGAAGACATACT TGAATTGGT TTCT CCAGAGGCCAGGECCAATCTCCACA
GCTCCTAATTTATTTGATGTCCACCCGT GCATCTGGGGT CAGCGACAGATTC
AGCGGCAGCGEGT CAGGCACTGATTTCACACT GAAAAT CAGCAGGGT GGA
GCCTGAGGATGT TGEGGT TTATTACT GCCAACAACT TGTAGAGTATCCCCTC
10 ACGTTTGGECCAGGGEGACCAACCT GGAGATC‘AAACGT ACGGT GGCT GCACC
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%@W%WW@W@G%CTGCCT
T A S TR IS CEE A A S AT C A ARG AN CACHAABTAGAGTG
SEAAGGTEGARAREHTECPOCAATOBEBTAACTECCAGGAGAGTGTCACAGA
N@mm&\@éﬂ%ﬁc@;@A&ﬁﬁm@&m@m@ﬂG@%@éA GCTGA

@@NAA@@Q%%E ARE B%/%%QAAAAGTCTACGcchCGAA‘& §§CCCTC

25
EASSVNYESI KHEPENPPPYEEAMSVSLKKVSG KEEI KEPENI NAAL QETEAP

YISEQ ID 72: PN encoding 2A10 light chaln humanlsed construct L16 SEQ ID: 38

D%TWW@VMVWEEW@EMEC@E@COC@TCR@GGTTGG
VHMDG@&WTCWCC“@CQ@GTCTAGTAAGAGTCTCCTATATAAG GAT

QA ARGABIR S FIRY KN PTL DABRAGEERGEECANEDITCCACAG
WWWR@E&WNGW@W@@WA@@@%AWCA
CREGNTEET GEBTUAGBCATTEAMT CADRCTERARFNCAGEAGEG TGGAG
?BECTGAGGATGTI'GGGGTTTATTACTGCCAACAAC“TGTAGAGTATCCGCTCA

CCA
AGTG
L 5 \caé KXT&E@ éﬁl&ﬁx CACAGA
-7 _ a Vx . \ A 'A¢ "?-'A ) CTGA
__ﬂ.i& ;,.2 -ﬁ'\“;ggc RO gl i ._,-* = 5&’3&2‘ CATC

GCLVKDYF PEPVTVSV\NSGALTSG\/ HTFPAVL QSSGL YSL SSVVTVPSSSLGT

SEQINVIFREBA O dg AR RghcheiRtithdrmbdd-cssitrakt LIPBECHD: 39
JATGGGATGGAGCTGTATCATCCTCTTCTIGGTAGCAACAGCTACAGGTGTCC
TAbT ECEATAT Y YEX PEASEYKGRRCEENE YO ST EE CECTTG
GACAGCCGGCCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGG
ATGGGAAGACATACTTGAATTGGTTTCAGCAGAGGCCAGGCCAATCTCCAC
AGCTCCTAATTTATTTGATGTCCACCCGTGCATCTGGGGTCAGCGACAGATT
CAGCGGCAGCGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGG
AGGCTGAGGATGTTGGGGTTTATTACTGCCAACAACTTGTAGAGTATCCGCT
CACGTTTGGCCAGGGGACCAAGCTGGAGATCAAACGTACGGTGGCTGCAC
CATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGC
CTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAG
TGGAAGGTGGACAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACA
GAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCT
GAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCA
ECAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTA

SEQ ID 74: PN encoding 2A10 light chain humanised construct L18 SEQ ID: 40
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCGATATTGTGATGACCCAGGACCCACTCTCCAACCCCGTCACCCTTG
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VSVLTVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRD

EL TKNQVSLTCLVKGFYPSDI AVEVESNGQPENNYKT TPPVL DSDGSFFL YSKL

TVDKSRWQGNVFSCSVIVHEAL HNHYTQKSLSLSPGK 50 SEQ | D 80:

2A10 light chain humani sed construct L11 -66 5

MGWSECI | LFLVATATGVHSDI VI TQSPLSLPVTLGQPASI SCRSSKSL L YKDGK

TY

LNWFQQRPGQSPQLLI YLMSTRASGVPDRFSGGGSGTDFTLKI SRVEAEDVGY

YYGACAGECREGF COCUA TR RET VBSRABETCTAGTAAGAGTCTCCTATATAAGGA

FAREBEANCKBARNCI TONAY TGGTTTCTCCAGAGGCCAGGCCAATCTCCACA

PRECKYCTEAIHAOSESAASTICADBIRTIOA BETEB SEARKEEENYAGATTC

CAGERRCIBYCCHTNERB G CAC FERTT FCAEACTE ARARTCAGCASEGTGGA

Vit GOTEAGGATCITEAGGT THAT PAETHe CAACAACTTGTAGAGTATCCGCTC
PEASECEACEEEA:

Cagd’ ¢ TGCACC
AGHEASXTTTEAT TGCC
W 5 ACAGT
( OE TCACA
CeAdd GACGCT
ACCCA

A Qo "
egpcodi ng AUTANT'S L CAGACTCTTA

ATTGTGATAACCCAGT CTCCACTCTCCCTGOCCGT CACCCT TGGACAGC
CGGCCTCCAT CTCCTGCAGGT CTAGT AAGAGT CTCCTATATAAGGAT GGGA
ASBEQANDALE: IS it dderA GGECCAATCTCCACAGCTCCT
AMTGSTTLEAVATATAVFRST GCAT CT GGGGT CCCAGACAGATTCAGCGG 25
CGGTGGGT CAGGCACT GAT T TCACACT GAAAAT CAGCAGGGT GGAGGCTGA
GGATGTTGGGGT TTATTACTGCCAACAACT TGTAGAGT ATCCGCTCACGTTT

COERASERINAGE : SA 8n&548) g
2RHEWYPAAGECPRER : A%J SSSPL
Ag REIAX 3 2 AENIARI GETEAPYI
GGAT GIGGATGGGA

AATATTAATCCTAGCAATGGT GGTACTAACTACAAT GAGAAGT TCAAGAGCA
SSECADTICACEAD SALRAERISEASEN SHAPEACCACAGT CTACATGGAGCTGA

EOCUDS SR TR IPEASAES SIS B FTAYVAEACR EWMGNI
AP SNEEICRAMARERSAVINTD EAPA P Al E KA R H GQGYW
GQGTLVTVSS

SEQ ID 78: 2A10 VL humanised construct L11
DIVITQSPLSLPVTLGQPASISCRSSKSLLYKDGKTYLNWFQQRPGQSPQLLIYL

[/IESILRASGVPDRFSGGGSGTDFTLKISRVEAEDVGVYYCQQLVEYPLTFGQGTK

SEQ ID 79: 2A10 heavy chain humanised construct H1
MGWSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWM
HWVRQAPGQGLEWMGNINPSNGGTNYNEKFKSRVTMTRDTSTSTVYMELSSL
RSEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKE YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVYMHEALHNHYTQKSLSLSPGK

SEQ ID 80: 2A10 light chain humanised construct L11
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10

GCCCATCGGT CTTCCCCCTGECACCCT CCTCCAAGAGCACCT CTGEEGEEC
ACAGCGECCCT GEECT GCCTGGT CAAGGACTACT TCCCCGAACCGGTGAC 40
GGTGTCGT GGAACT CAGGECGCCCT GACCAGCGGECGT GCACACCT TCCCGG
CTGTCCTACAGTI CCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGC
CCTCCAGCAGCT TGEGECACCCAGACCTACAT CTGCAACGT GAATCACAAGC
CCAGCAACACCAAGGT GGACAAGAAAGT TGAGCCCAAATCTTGTGACAAAA
CTCACACATGCCCACCGT GCCCAGCACCTGAACT CGCGEEEECACCGT CA 45

CMEWST A RGPS BRSSP T TIAS SERESKBOCYKDGKTY
W%@WM@%@@W@W@Q@T%@WEAE DVGV
SRl SRCERETNIX SV EFR

CAAfdd PANESIGRAGHRSWY CLLNNFY
Aok X EAVPEAPSHKISE B %%TE@I%YEKHKWA
= TGGCAAGGAGTACAAGT GCAAGGTCT

; TCGAGAAAACCATCTCCAAAGCCAAAG
GGCAGCCCCGAGAACCACAGGT GTACACCCT GCCCCCATCCCGEEATGAG
GE(E ID 81 PN encodlng 2A10 VH humanised construct H1 SEQ ID: 77
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SIFCASRATTICAABAGCAGAGT
W%K%WWA%W@TGAGCA
1@%W%%é&é%ﬂAﬁR&M@GMAGGGCT

humartsesdcABEGARtACTREY At AGTéTcereA D
ATGCCGATCGAGCTGTATCATCCTCTTCT TGGTAGCAACAGCT AC‘AGGT GIrcc

ACTCCGATATTGTGATAACCCAGT CTCCACTCTCCCTGCCCGTCACCCTTGG

1SEQ ID 82: PN encoding 2A10 VL humanised construct L11 SEQ ID: 78
AGAGEJTETISATAA COCAGEDA BCTACAGTRCBHEECTUL FRCATAEIIGGACAGC
CCGGGBTETATUTR GG CAGIE TATABFAGCAGTTICCAATATBAGEGATGGGA
CRWNA’GN CEN&ZKT GBI CTAGTAGNGE COAGIEICCABACTGTUACAGCTCCT

mmtﬁ@ﬂmmemwmemc@@cm GCTGA
2GCATA TRSGEBIAIACTES CrPCPASASTAXCEGRTEACGTTT

TG’GE’@I@@@GE@W@’A@%@@A@ TGAAATCTCEAACTGCCT
CTGTTGTGTGCCTGCTGAATAACT TCTATCCCAGAGAGGCCAAAGTACAGTG

GAAGGT GGACAACGCCCT CCAATCGGGT AACT CCCAGGAGAGT GT CACAGA

Q6 mmmommmemmc
Amﬂm GGBG‘EIGI' GWWWGMMCCTGGG
GCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACT
GGATGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGA
AATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCA
GAGTCACCATGACCAGGGACACGTCCACGAGCACAGTCTACATGGAGCTGA
GCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGG
GCTACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCAGCCTCCACCAAGG
GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGC
ACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGAC
GGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGG
CTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGC
CCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGC
CCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAA
CTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTCA
GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC
CCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT
CAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAA
GCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCA
CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCT
CCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAG
GGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAG
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SEQ I D 85: 2A10 VH humani sed construct H19
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWWHWRQRPGQGLEW | GNI N

30

PSNGGTNYNEKFKSRATMIRDTSTSTAYMEL SSLRSEDTAVYYCEL GQGYWS
QGTLVTVSS SEQ I D 86: 2A10 VH humani sed construct H20
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYW M H W VRQAPGQGLEW |

GNI N 35
PSNGACTNASARBOABTRUAT SCRBAT CREBEHIGGRNCARARGEGIIMETATCCC
QA SBACATSCL CBTEGACREE CACAGTAATBGCGOAGCCBBAGRACAACTA
QEAMCROORGECHREBYOGBETECRORUGHAE SBTBRIPBTETCTCTACAG
| @AAGCHEACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT

PN OB IdATCEATERSESTET SO AL CREPABAOCEACAAGSGCCTCT
Qe TP TOE R EBTRAATELO0 VH hunani sed construct H22

QL VOSGAEVKKPGASVKVSCKASGYTFTSYWVHW/KORPGQGLEW GNI N
45
PSETGINSAERRN CBICOTiING RANS TEMenigdd ket Aonsiarit GHGBES 1D: 90
STCHAE CIGTAT CATIC TET FOTEGCIAGCAACAGRTACRGGTGTCC
BT CGATATTGTGATAACCCAGTCTCCACTCTCCCTGCCCGTCACCCTTGG
QATAGECAB OEPCEAYCTEOPECABOIO BT GREITT COT ATATAAG GAT
TGRNDT ST OB CAGRBET ONOEECAATTIGCACAG
mmmww&cmnmm&mmcmmmwm
1BCGGCGGTGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGGAG
QA ICERGEATEP( @S ESISGISACTE STAHDAACRREDEGAN TAYOCGCTCA
PRSIGTIOBECAGHAGADENAGETAGAE ATERANEETAYCETE ST YECACCA
QECT GG AT R G CAAPC YEATEREC ABT TEXRATOTCGARCTGCCT
R R A e oA
A ASERE O ¥ ACAGA
G@@Aé@)ﬂ(éﬁﬁ& @A@AG@A&W&W@N@@N@EM@G&GACGGTGA
CRItHAAAGE 2 . CATC
TTAG

RSEDTAVYYCEL GQGYWEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL

CBEUKDYS R AT Hofainised\GdhBIrdollHISSGL YSL SSVWTVPSSSLGT
QRYVIAUVQSBREMKRABHSHRYS CRIA GEIBWIGNIN

2BSNGGTNYNEKFKSRATMTRDTSTSTAYMELSSLRSEDTAVYYCELGQGYWG
TQETENTRISET CVYWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST YRV

SEQ ID 86: 2A10 VH humanised construct H20
QVALVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQGLEWIGNIN
PSNGGTNYNEKFKSKATMTRDTSTSTAYMELSSLRSEDTAVYYCELGQGYWG
QGTLVTVSS

SEQ ID 87: 2A10 VH humanised construct H21
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQRPGQGLEWIGNIN
PSNGGTNYNEKFKSKATMTRDTSTSTAYMELSSLRSEDTAVYYCELGQGYWG
QGTLVTVSS

SEQ ID 88: 2A10 VH humanised construct H22

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVKQRPGQGLEWIGNIN

gSNGGTNYNEKFKSKATMTRDTSTSTAYMELSSLRSEDTAVYYCELGQGYWG
GTLVTVSS

SEQ ID 89: 2A10 VH humanised construct H23
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VSVLTVL HQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDI AVEVESNGQPENNYKT TPPVLDSDGSFFL YSKL
TVDKSRWQQGNVFSCSVVHEALHNHYTQKSLSLSPGK 30 SEQ | D 93:
2A10 heavy chai n humani sed construct H20 MAASCI
| LFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYW M
HW/RQAPGQGLEW GNI NPSNGGTNYNEKFKSKATMIRDTSTSTAYMELSSLR
SEDTAVYYCEL GQGYV\GQGTLVTVSSASTKGPSVF PLAPSSKSTSGGTAALG

Qs BG D TS VEUBBNKORESKRGIIBVIGNIN
3EPSNGGTNYNEKFKSKATMTVDTSTSTAYMELSSLRSEDTAVYYCELGQGYWG
TRENMIAKESNT KVDKKVEPKSCDKTHT CPPCPAPEL AGAPSVFL FPPKPKDT
LM SRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW
SVLTVL NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSRDE

10 Q%QQMMW TTPPVLDSDC%FFL@&W'GN!N
T AL SSLABE AN FELGAGYWG

QVQL VQSGAEVKKPGASVKVSCKASGYTFTSYW M
I—N\X/RQ?PGQELEW GNI NPSNGGTNYNEKFKSKATMIRDT STSTAYMEL SSL

W W&s Vé%%%&cﬁ FPLAPSSKSTSGGTAAL

st

\I'T I i
{ ) DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQ@DW.-NGKEYKCKVSN

20 Eﬁ eas) Eﬁ%@%ﬂfﬁ? %@@Wﬁgﬁ%constrgct H19 ” %ﬁ
@W@@t WSE E-i*(“ﬁ*ﬂsYWM
PI a,r PESSERIGRIN %@%@S‘ LSSL

25

}‘ e"gq‘m cogf { &\. ', A#ﬁj" \}
;o--ﬂe = 4" { LGT
BIvEN: Jéhe?ﬁ‘?"?pou e @*’ LR TT «Jig g % ] eh5 PPKPKD

PSRD
LYSKL

ks ' ' “ﬂDEEQNNSTYRM/

SVLTVLHQ)V\LNGKEYKCKVSNKALPAPI EKTI SKAKGQPREPOVYTL PPSRDE

30 L GEOEST B Fas oh AN D EREMMIG M, DSDGSFFLYSKLT
IacHERRAAYAPEVdta Y HKPGRSVKVSCKASGYTFTSYWM
HWVRQAPGQGLEWIGNINPSNGGTNYNEKFKSKATMTRDTSTSTAYMELSSLR
SEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ

35  TYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE

LTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVI.DSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

40

SEQ ID 94: 2A10 heavy chain humanised construct H21
MGWSCHLFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWM
HWVRQRPGQGLEWIGNINPSNGGTNYNEKFKSKATMTRDTSTSTAYMELSSL
RSEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL
45 GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRYV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL.DSDGSFFLYSKL
50  TVDKSRWQQGNVFSCSVYMHEALHNHYTQKSLSLSPGK
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SEQ I D 96: 2A10 heavy chain humani sed construct H23 M
G WSC | | LFLVATATGVHSQVQLVQSGAEVKKPGASV
KVSCKASGYTFTSYW M HW/KQRPGQGLEW | GNI NPSNGGTNYN
EKFKSKATMIVDTSTSTAYMELSSLR 20

SEDTAVYYCEL GQGYWEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGAL TSGVHTFPAVLQSSAL YSLSSWWTVPSSSLGTQ
TYI CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPEL AGAPSVFL FPPKPKDT
LM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW

SYLTVEH O DW LNG KEYKCKVS N KALPAPI EKT| SKAKGQPRE
10 heavy chain humanised construct H22

'%EVM%&QE@E%@W?W@%&%@ﬁYWM

EEWRHANER NEKPERKATIMTRDTS§TSTAXMELSSLR
A FEHGRWERE IRASTHEGPOURPLARSSKSTSGGTAALG

| GF AREPYR(HUNSEAAESRMHEERM A OSSGIEIFSSYWINVPSSSLGTQ

HIW. Y RIRENEBKS QRHFHERRTCABPELAAREVRISEFPKPKDT
SEMISRUREAT EMUVONS KEDPEVKFSBREVRGVEWHIRAKPEPREEQYNSTYRVY
S&SIWMMNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
OLUKBRQVISETCLVBIGE RS DRWEWER R TTEPNERSGSFEL YSKLT
WDMMWWHWPSVPLFPPKPKDT

LM | SRTPEVTCVWVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW

g eanerYaiRimmanisedcansto EP L PPSRDE

walltrch \op@wu ABY YEKTSYWM
RS CHRPQ R EEW IE Mt NIEKFCRKATMIVDT SESTAYMELSSLR
h%%@%’\ mmﬁma%w\ﬁﬁ&ﬂmmwpmpsSKSTSGGTAALG
YEBE® TEEAERRAVASS GTQ

mmmmkmm

: \ TYRWV

G NRVEEROENK BRSIHAN SUT R SNGOFENN PR T ACAN S DR OESRKPKES KL T

MNDPKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

TLM SRTPEVTCVVVDVSHEDPEVKFNWVDGVEVHNAKTKPREEQYNSTYRV

D) &(E‘KEYKCKVSNKALPAPI EKTI SKAKGOPREPQVYTLPPSRD

eppteligin Emsﬁegpemcr L DSDGSFFL YSKL

A W@W@%ﬁ ESKERGASIKEBOKAS YT FTBYWM
Qb EWIGNINESNGG TNYNEKRICSKATIONGITS TSTAYMELSSLR

CELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALG

AR ERER CEY SIS QESEEISTSSWIIVRSSSLGTQ
K&wwmwwmﬂmmmmvmmmm
GUBH £V Y AH SAKTRBREEMENSTYRVV

Wmmmmwmmammmmw
LTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID 98: 2A10 heavy chain humanised construct H25
MGWSCIILFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWM
HWVRQRPGQGLEWMGNINPSNGGTNYNEKFKSRVTMTRDTSTSTAYMELSSL
RSEDTAVYYCELGQGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRY
VSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID 98: PN encoding 2A10 VH humanised construct H19 SEQ ID: 85
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CACCATGACCAGGGACACGT CCACGAGCACAGCCTACATGGAGCTGAGCA 10

GCCTGAGATCTGAGGACACGGCCGTGTATTACT GTGAACT GGGACAGGECT

ACTGGGECCAGGGAACACTAGTCACAGTCTCCTCA  SEQ |1 D 100: PN

encodi ng 2A10 VH humani sed construct H20 SEQ I D. 86

CAGGT GCAGCTGGT GCAGT CTGCGECT GAGGT GAAGAAGCCTGEEECCTC 15

AGTGAAGGT TTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT

GCACT GGGT GCGACAGGCCCCTGGACAAGGECT TGAGT GGATCGGAAATA

TOXGCTERARCTGOTGTACT AAGHICBSTGRBZBEEABSHRNGCAAGEGGCCTC

CAErG SAGGIAG@CPrCCASGECATCAGEATNCABTEEEACTAEGCAACTGGAT

G@ﬂm‘ﬁefﬁm@@@@éwmmemm
AR 209 AROTNASTATAATCGAGKABTTCAAGAGDAGAGC

emmem&dﬁdmme@mtscnUAcuz@mEQTGEA@ETGAGCA

AT F A AT TG AR ACEO A TET RIS ST ARORCCTACAGGGCT
A 0 TRETOAAATETECIEH CCTACTGRAT 25

GCACT GGGT GCGACAGAGGCCT GGACAAGGGCT TGAGT GGATCGGAAATA
TTAATCCTAGCAATGGT GGTACTAACTACAATGAGAAGT TCAAGAGCAAGGEC
Cmmmm@nmmmmmmmmm 86
COAGBTRE DGR IGATSTAGICT GRGGATER ‘ -
A@Gmmmmmcmmmmmemeem
e IBGRAC TG GHVIGCBACAGBOCOLT GCACAAGGGEIT CRAGT GOATEG GAAATA
CABAASOSTACCART. ST TE GHECT AASTAICAATIBAGAAIGIITAABBGCAAGGC
Aem@fmm TCOREABCACAGCTRSCAMGBART TGAGCA
GRS SECUETSTATEACT GREAAETOSBACAGGGCT
TW@GMG@@W AGT NG FEFOBFTRCAAGAGCAACEC
CACCAT GACCAGGGACACGT CCACGAGCACAGCCTACATGGAGCTGAGCA
GCCTGAGAT CTGAGGACACGGCCGT GTATTACT GT GAACT GGGACAGGGCT
ASEQET R EiGancxiTn AR VAGTaNanserk canstsrpOH2h 3 :10PRY
eﬁ?é@ﬁﬁ@cmmmemﬁmmwG%@FG&&GI@&A@@G@CT%GGCCTC
X A ACCAEITACTGGAT

BTEPASTBEGRERGGGCT

Cﬁmmcmemmgr BEWWCAGGCI:T A
CTGGEGEECCAGGGAACACTAGT CACAGTCTCCTCA

SEQ ID 102: PN encoding 2A10 VH humanised construct H22 SEQ ID: 88
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT
GCACTGGGTGAAGCAGAGGCCTGGACAAGGGCTTGAGTGGATCGGAAATA
TTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAAGGC
CACCATGACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCTGAGCA
GCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAGGGCT
ACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCA

SEQ 1D 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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SEQ I D 104: PN encodi ng 2A10 VH humani sed const r uct
H24 SEQ ID: 90 -71 5
CAGGT GCAGCTGGT GCAGT CTGGGECT GAGGT GAAGAAGCCTGEEECCTC
AGTGAAGGT TTCCTGCAAGGCATCTGGATACACCT TCACCAGCTACTGGAT
GCACT GGGT GAAGCAGAGGCCT GGACAAGGGECT TGAGT GGATCGGAAATA
TTAATCCTAGCAATGGT GGTACTAACTACAAT GAGAAGT TCAAGAGCAAGCEC
CACCCTGACCGTAGACACGT CCACGAGCACAGCCTACATGGAGCTGAGCA 10
WW@WWGMMGMGGCCTC
Y FECICTARGECATTTEGATHCACCUTCACEAGCPRCTGGAT
e @@ACWGMGMBWGWGGAWGGGBZ? GHET GGATTIGGAAATA
CAGAKYXSCIAGECRATEE (G GPACTRATYACAATBAGAAGTCAABAGCAAGGC
AGAECETEABEE TACACACS TECRCBRACACAGESENACATCBABETGAGCA
CECTFeRBATE E6G é§ﬁ@@@fﬁﬁg?%@ﬁ@@@ﬁ%g@gﬁg&gAGGGCT
T
HesseseRAH AT OO
GCCTGAGAT CTGAGGACACGGCCGT GTATTACT GTGAACT GGGACAGGECT
2 GBI @Beadinp CAACMENDAGEGISE TonstBIEQH25 SE@:IDPM
e GAGIGHGCAQOTGETCCABGRCT GBGROTSAG G TBAACAAGECIGERECCTC
| BGTGRAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGAT
ACEARTCGETETEADAGAGHCTTGC ACAAGRB GCATCGMEFGCATOGLAAATA
23 TABTQUIAET MAAGENE S FASTARTTFAC AN THRCAARSYFOAACAGEAGAGT
WWGWWG@?@WGAGCA

25
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GAGCCACCAT GACCAGGGACACGT CCACGAGCACAGCCTACATGGAGCTG 30
AGCAGCCT GAGATCT GAGGACACGGCCGT GTATTACTGTGAACTGGGACAG

A HpC 28 TAFaACAEIThoDacked CTastn@E NS SEQ ID:
@JCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG

CACAGEAXCEREESXa EATCRPCOYSITEIMSE T TGTCC
<I£ﬁ66@§§§2%§%@@$@@$ééﬁé TGGG
CEEGTeA GCTACT
CEEhF AN ATCGGA
F 3 GAGCA
HRMS CTG
AJAS N/ G ACAG
AT TCACAGTCTCE CACCAAG
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG

CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA

CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA

ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC

AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC

CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGS
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTC
TCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA

GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA

GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA

TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA
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TCAAGTTCAACT GGTACGT GGACGGCGT GGAGGT GCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGT ACAACAGCACGT ACCGT GTGGTCAGCGTCCTC
ACCGT CCTGCACCAGGACT GGCTGAAT GGCAAGGAGTACAAGT GCAAGGTC
TCCAACAAAGCCCT COCAGCCCCCAT CGAGAAAACCATCTCCAAAGCCAAA 45
GGGCAGCCCCGAGAACCACAGGT GTACACCCT GCOCCCATCCOGGGATGA
GCTGACCAAGAACCAGGT CAGCCT GACCT GCCTGGTCAAAGGCTTCTATCC
CAGCGACAT CGCOGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAACT

5 ACAAGACCACGCCT COOGT GCTGGACT COGACGGCT CCTTCTTCCTCTACA
GCAAGCT CACCGT GGACAAGAGCAGGT GGCAGCAGGGGAACGTCTTCTCA 50
TEREQISTIOAT BN araadingT2A @i chabinmanisedpersitctiig0 SEQ 1D:
TGHCTGTCTCCGGGTAAATGA -72 5 SEQ I D 107: PN encodi ng

2 A PG BEGGABOTATTARDASE S TCTTETTEG TABOAACAGOTACASGTGTCC
ATAEFOCCAETEEA

CTGGG

BEVGCETETRS TOREAEEE

10 AQECTOAHEANGETTTEH B EARCEEA TEFCEATHEXCCFTERCGCAGCTACT

A
15 A

20

£ SE e GEACCEFAE ACARCEEOTFEASTEEATCGGA
AEYGAEGAACTPEAAGAGCA

\ fs! PEEAGCTG
CTGGGACAG
CAAG

i * GGGGG

\Qmeie] SGEAD CCGGTGA
EIAST 3 GGG CTTCCCG
TG 2 CGTG
CAAG
GACAAA
ACCGTC
ECCGGAC

CARGALEPEHTEP GETGAGG

L

25 A T A T e o A P AR AT OOARGACAA
A BGCOBES AT RARIA AP AASS TACERTRTRBTOASCGTCCTC
AAGECTEETRHCOACTAZTCRATGANEERANARACTACHETBCAAGGTC
TACMABASSCCSETRCCASS T CCATURAGCBAPATISA TR TCCAAAGCCAAA

35

40

45

50

GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
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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GGGCAGCCCCGAGAACCACAGGT GTACACCCT GCCCCCATCCCGGGATGA 30
GCTGACCAAGAACCAGGT CAGCCT GACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACAT CGCOGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAACT
ACAAGACCACGCCT CCOGT GCTGGACT CCGACGGCTCCTTCTTCCTCTACA
GCAAGCT CACCGT GGACAAGAGCAGGT GGCAGCAGGGGAACGTCTTCTCA
TGCTCOGT GATGCATGAGGCT CTGCACAACCACT ACACGCAGAAGAGCCTC
35 TCCCTGTCTCCGGGTAAATGA SEQ I D 108: PN encodi ng 2A10
h ey ACTAACACCRAGETG CACHAGKAAST I GAGE COAAATETTGTGACAAA
AKEXOA OREBFEIACALESTIEC CECABEACSTOAMSFTACAEECECACCGTC
4\ TREAPETPOE A CEARMA IS ARG AL ASET FOATEIIETCEBGGAC
CEIEPGASEEACA EROBYEAECEAEAEABCCTGAGG
Gl EASERPAAFECAAGACAA
: JCCTC
A GGTC
A (& GCCAAA
RERAREEE 1 GGATGA
) \GA, - xC , CTATCC

Tt el 5E CAACT
X CTACA
v TTCTCA
A AGCCTC

G
FRTEEReS EOAAL SAAAGT TGAGCCCAAAT CTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC

G AT ABARL T ATSATA G A TP AT ACABRIARAGE TGTCC
SRR SAICT T RABTE CRORGTAGET GAAGMBCCTCGE
TEEI AT AR TRIL CTCCARSACAT A QGATACASGTISAGBAGCTACT
DA CACTR AT OANRIACAECALT SCAORAIGCOTIABTACATC GG
GA@QQ@%@G6@GEQ£AGGQIE6@GEQQK§GEQQEEEQGQ&EOKIGGAGCTG
A6ﬁNaQﬁﬁEGGGﬂIEIGGGGEQEEGGBEEEEH@ETHCWGIBEH@@QGGACAG

(A : SACACTAGTAADAGEGIATATCTAGCUIT CACCAAG
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG
CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTC
TCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA
GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA
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TGCTCCGTGATGCAT GAGGCT CTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA 20 SEQ I D 109: PN encodi ng 2A10
heavy chai n humani sed construct H22 SEQ ID: 95
ATGGCGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGICC
ACTCCCAGGTGCAGCT GGT GCAGT CTGGEGECTGAGGTGAAGAAGCCTGEG 25
GCCTCAGTGAAGGT TTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACT
GGATGCACT GGGT GAAGCAGAGGCCTGGACAAGGECT TGAGT GGATCGGA

THstEAEHSEQ ID:
AC TGGAGCT

Al CAGCTACT
GATCGGA
GCA

ACSNNG rEd 'ﬁ CHEEAEEEEE (EE SAEETCCATARTEDEAAGACAAA
25 .u,"g G AFTRE MACHTEALE ?’g-}% 370 'F%%GTCCTCA
TECHF T FARAATK r , “l‘ Al : CAAGGTCT
5 !@’Wﬂe M-en“u' > o‘ n&i ;‘ %@‘W‘G
SRR CHRGAA Aééréﬂ(@ EBETGECCEEATCECGBBATGAG
CTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCC
30 AGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTA
CAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAG
CAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT
GCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCT
CCCTGTCTCCGGGTAAATGA

35
SEQ ID 111: PN encoding 2A10 heavy chain humanised construct H24 SEQ ID:

97
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGG
40 GCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACT
GGATGCACTGGGTGAAGCAGAGGCCTGGACAAGGGCTTGAGTGGATCGGA
AATATTAATCCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCA
AGGCCACCCTGACCGTAGACACGTCCACGAGCACAGCCTACATGGAGCTG
AGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGAACTGGGACAG
45 GGCTACTGGGGCCAGGGAACACTAGTCACAGTCTCCTCAGCCTCCACCAAG
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG
CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
50 CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
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ATGGGATGGAGCTGTATCATCCTCTTCT TGGTAGCAACAGCTACAGGTGTCC
ACTCCCAGGT GCAGCT GGT GCAGT CTGGGGCT GAGGT GAAGAAGCCT GGG
GOCTCAGT GAAGGT TTCCT GCAAGGCAT CTGGATACACCT TCACCAGCTACT
10 GGATGCACTGGGTGAAGCAGAGGCCT GGACAAGGGCTTGAGTGGATCGGA
AATATTAATCCTAGCAATGGTGGTACTAACTACAAT GAGAAGT TCAAGAGCA
AGGCCACCAT GACCGT AGACACGT CCACGAGCACAGCCTACATGGAGCTGA
GCAGCCTGAGAT CTGAGGACACGGCCGT GTATTACT GTGAACT GGGACAGG
CAACKES XA TE 0 NCACT AR ABCACTEIG AACTCBIIBGCBECACEGTC
Gﬁ@$@ﬁ33ETﬁTfECCC6EINﬁRC@@KWEEAGNGGEIUETG@GGHDCCGGAC
‘BCRS M@GTWCTGAGG
CK@E@E&@@@’K@@%&%@TW AOCTNEETTETAEYTAGCGTCCTC .
Cht e EAFEC R AAERETSEET CRATCEEAACCHETACARMTBT RAGGTC
AFOSAGS KN ECATTIEERMAGCCAAA
COGGGATGA
T CTATCC
] CAACT
LA S TACA
2 AERGETC CTTCTCA
S ; S GAGCCTC

ACACCCTGCCCCCATCCCCEGATGAG
CTGACCAAGAACCAGGT CAGCCTGACCT GCCTGGT CAAAGECTTCTATCCC 30

ASERABAHESPNG, Hali hraiistd Ot H25 SEQ ID:
QAGACCACGUCT CUCGT CCTGGACTCOGACCECTCLT TCT TCCTCTACAG

“,,g ""S IR hGGTGTCC
ey A CTGGG

. e AVAyA
S e z‘ R1x ACCAGCTACT
AAREAGTERG TERAGTABATCGGA

mme@%&@wqew
AR ARG A fAGOARAS A TCACIARRAOAROCTAGATRGAGCTG
AT RARARI A CACN RO B TAT LACT EOARCRCGGACAG

A
FAGRTHMARBEREMNGCCAATACTART CAMMG TRTAAT CARBCACCRACCAAG
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG

CACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG
CCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTC
TCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA
GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGA
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AGGCCACCCT GACCGTAGACACGT CCACGAGCACAGCCTACATGGAGCTG
AGCAGCCTGAGATCTGAGGACACGECCGTGTATTACTGTGAACTGGGACAG 45
GGCTACT GGEECCAGCGAACACTAGT CACAGT CTCCTCAGCCTCCACCAAG
GGCCCATCGGTCTTCCCCCT GECACCCT CCTCCAAGAGCACCTCTGEEEG
CACAGCGECCCTGEECT GCCTGGT CAAGGACTACT TCCCCGAACCGGT GA
CGGT GT CGT GGAACT CAGECGECCCT GACCAGCGGECGT GCACACCTTCCCG
GCTGTCCTACAGI CCTCAGGACTCTACT CCCTCAGCAGCGT GGTGACCGT G 50

CEERM AT WWMTW@G&M% nt
WA%W@%SEA BSPVL PEIVMEAPLNSAVF SAGASAYQPSSSPL

W@@@Wﬁﬁ@mmﬁem

AGT CTTCCTCT TCCCCCCAAAACCCAAGGACACCCT CATGATCT COCOA
Cé’d:&ké@#ﬂ EREERESS A &b@éﬁ@&&DSEPVDLF

SRR CAGEGTCCTC

CAGCGTCCTC 10

ACCGT CCTGCACCAGGACT GGCTGAATGGCAAGGAGT ACAAGT GCAAGGTC
TCCAACAAAGCCCT CCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGT GTACACCCT GCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGT CAGCCTGACCTGCCTGGTCAAAGCGCTTCTATCC
CAGCGACAT CGCCGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAACT 15
ACAAGACCACGCCTCCCGTGCTGGACT CCGACGECTCCTTCTTCCTCTACA
GCAAGCT CACCGT GGACAAGAGCAGGT GGCAGCAGGGGAACGTCTTCTCA
TGCTCCGT GATGCATGAGGCT CTGCACAACCACTACACGCAGAAGACGCCTC
TCCCTGTCTCCGGGTAAATGA 20 SEQ I D 112: PN encodi ng 2A10
heavy chai n humani sed construct H25 SEQ ID: 98
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTICC
ACTCCCAGGT GCAGCT GGT GCAGT CT GGEGEGECT GAGGT GAAGAAGCCT GGG
GCCTCAGTGAAGGT TTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACT
25 GGATGCACT GGGT GCGACAGAGGCCT GGACAAGGCCTTGAGT GGATGGGA
AATATTAATCCTAGCAATGGT GGTACTAACTACAAT GAGAAGT TCAAGAGCA
GAGT CACCATGACCAGGGACACGT CCACGAGCACAGCCTACATGGACCTG
AGCAGCCTGAGATCTGAGGACACGGCCGT GTATTACTGTGAACTGGGACAG
GGCTACT GGGGCCAGGEGAACACT AGT CACAGT CTCCTCAGCCTCCACCAAG 30
GGCCCATCGGT CTTCCCCCTGGECACCCT CCTCCAAGAGCACCTCTGGEGEEG
CACAGCGGECCCTGEECTGCCT GGT CAAGGACT ACT TCCCCGAACCGGTGA
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CGGT GTCGTGGAACT CAGGCGCCCT GACCAGCGGOGT GCACACCTTCCCG
GCTGTCCTACAGT CCTCAGGACT CTACT COCT CAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCT TGGGCACCCAGACCTACATCTGCAACGTGAATCACAAG 35
CCCAGCAACACCAAGGT GGACAAGAAAGT TGAGCCCAAATCTTGT GACAAA
ACTCACACAT GCCCACCGT GOCCAGCACCT GAACT CGCGGGGGCACCGTC
AGTCTTCCTCTTCCCCCCAAAA CCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGOGTGGTGGT GCCACGAAGACCCTGAGG
TCAAGT TCAACT GGT ACGT GGACGGCGT GGAGGT GCATAATGCCAAGACAA 40
AGCCGCGGGAGGAGCAGT ACAACAGCACGT ACCGT GTGGTCAGCGTCCTC

: Accemgrrr mmmmhmmm cbymam;h@GO

mﬁé’m&ﬁﬁ'ﬁm’w&' 6Cmire of
GAGCAAT GEECAGCCGCEA

6T BT STBANER Tonhersitgach

R AT e

&
equINTEMGIC (bD andth 5 SEQMber hehvigen 1 afdi Hh or a

N s Ay I G e A e

(CWE MEEERENPPPYEEANMNVSRKKVSG KEEI KEPESI NAAVQETEAP
YI'SI"ACDLI"KETKLSAEPTPDF SSYSEMAKVEQPL PDHSEL VEDSSPDSEPVDL

T ATRecEral iRy s e i HuHEEOR (e Entbdty™>

conmﬁelsahesabsthmmnaﬂ\ﬁmjon &nprising a heavy chain
vari abl e regi on which has the am no acid sequence of 5
SEQ ID NO. 77 further conprising a nunber n of

3. Subtstﬂdmbloaasamtbo@yeagclam@mélaanpaswnemmsthbzantma;:y38
40, 48, 67, 68, 70, 72, I? g 855%: wherein
SequgRRe COMpEBeS U‘tee%’bémq%@“z?élpﬂs igas Agan epl aced with

the amno acid residue at the equivalent positi on | n

SEQID NO 7 and n is a nunber between 1 and 13
4. varh mqnoplmab@mtlbggimﬂﬁ Qialﬁgeddﬁ claia $8r ¢Jpim 3, further compnsmg

as& t?dﬁeéltpg{s'it@‘nmno g region 10 (CDR) of said

antl body as clainmed in claim
1, vvhere| n the anti body

5. A monoclonal antibody as claimed in claim 4 further comprising a
substitution at positions 38 and/or 72 and/or 70.

b-n

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 81.

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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conprises the substitution at position 79. 3. A
nmonocl onal anti body as clained in claim?2, wherein the
anti body 15 sequence conprises the substitution at
positions 48 and 68. 4. A nonoclonal antibody as
claimed in claim2 or claim3, further conprising a
substitution at positions 40 and/or 67. 20 5. A
nonocl onal antibody as clained in claim4 further

npr i §j ' bRpridihg BeS hé a8 chaiBvaabl®regiéh as
?ﬁ{d/ Orﬁ#ogpn’%%%ggf‘gggﬁﬂgn?i body as cl ai rrecglél n 9 \
ctlaimedsin anyanei of olalmSéripinawﬂfhmiﬁarW'tfb%ﬁ%'ﬁi in variable
S | | i - BtNEN i furher
SHRRI il B Hhin8 aicPéadiRhee 6f SPAIDINONZ0 batioridly

nonoc anti body as clained_n
acomprisingé noimiiensf subsditusiond @t ene ot meTe pEpasjtians.{. 11, 19, 42,

164 580 7B MaGteR el ey IR ook TosidycE rphIRL) Bith the
chmainoestid residuii ahtfle eghigalenhpasitiorantSER i NI &@nq)yheswber of
th | ' id in SEQID NOs 11, 12, 16, 18,
@%Sggit'ggg%ﬁéwgégﬁﬁe I9n A (rgonocl onal anti body
conprising the heavy chain variable region as clained

i ' 1 to,8 in.conbinat|i WLt h. :

| Tne 4 MEnaoipas| ssbaay asaiaimen 4 g Brendfhihelighychain
SEAHABIEC Rgitin EE bibdditiodatpiitiona i anBurdt her

conprising a nunmber of substitutions at one or nore of
positions 4, 7, 11, 19, 42, 64 and 70; wherein each

SYPSti A WidrdcldhléhtideHY a5 EiMEE in Slaime bl WRSbINMHelighb ehdif
amno acid residue at”the equival ent position in SEQ
| rarjable @gionchashe sugtiieionaat posties: t ut i ons i s between 0
and 7. 10. A nonoclonal antibody as clainmed in claim
9, wherein the light chain variable region has a .
stst i A oidnooloaal andibody as claimed iniclagn 1@5whareimthe light chain

nonoe| o ' . cl ai L .NoCl aim 9, wherein the
IYad’l?ﬂec%g’%aﬁ#ﬁg‘g%sft@lilrog'g&gr& ﬂ'géqg' substitution at
position 4. 12. A nonocl onal antibody as clained in
cl.aima10, wherejn the |ight chain_.20.varia q=yel
RHE o A Tiocbepng, ey gsSRImeH maint 406 2 RSt e b
agHdim 08kyats redion ABslaisnbstitation pdsitonsl? 64vdreilei n t he
light chain variable region has a substitution
positions 7, 64 or 70. 25 14. A nonocl onal anti body as

ci4i ”wni'dhoeioﬁbr%r&ibowg%%iéimbb% tiaBh B, whaiein theaightbhain
region is SEQID NO. 20. 15. A nonoclonal antibody as

cyafiaptasregiprdis SR P Nfhedlei n t he anti body

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 {D 20), H5L13 (SEQ ID 11 + SEQ ID 20),
HBL13 (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), H17L.13 (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), H24L.13
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conprises the VL regions provided in SEQ ID NOs 23 and
25. 30 16. A nonocl onal antibody conprising VH and VL
regions selected fromthe following list: HIL13 (SEQ
ID 77 + SEQ ID 20), H5L13 (SEQ ID 11 + SEQ I D 20),
H6L13 (SEQ ID 12 + SEQ ID 20), H14L13 (SEQ ID 14 + SEQ
ID 20), H15L13 (SEQ ID 15 + SEQ I D 20), H16L13 (SEQ
ID 16 + SEQID 20), 1-1171-13 (SEQID 35 17 + SEQ ID

5 20)sediBlob3 §E6GD ibflﬁzsl.f&féé@@@)l + SE@'—ID?’ZC()SﬁQJdJID EBFSEQ ID

10

15

20

SEQ
D zLa@QE@g@)umﬁts@ ek ® fib+ s£Q D

( SEQEg’fﬁi%fDZ)OhEU L16
?%%@5 FePsg EQR 12} 5 @E;%?L 2}5%“%111@* EF R
WHEBER D $§Q SEQ | ID 1§ 11SE@ [P HI7L16

éé"E“?EQlZQ g%%”@%‘?#%%“‘% Y80 25 3orfiska i

23@5 +3E5) I3 28 5EQOLIG (SER ISEEB + SECR)D 26 61216.16 $8EQ ID 8%+ SEQ

(PFRE e S 1380 SEbac R a5 T g SEGHD 20,

| H24)16 (SEQ H9( SESEQIDSY),HIGEQ6! (BELBID 9HAISEQGD(Z35,H700L 16

ASER SRS E2) E%é%ﬁ% 053556 1838y Mo BhiSEQ D 11

SECEBEQ 12325), HBb1d BEQHD 120x QEQH%%Z@?IZ% SEﬁQQLﬂﬁ SEQID

237 Hsh (15@%&'@%5’%@ 0253 S B R 18 PERdDIZS).

Qlgigg $
ﬁﬂfﬂLgE?gEg %ﬁi g%}&%l@ 2(5&5-93@8 4E0 B lt-%é%l@@i H19L18

16L18 (SE
SeeFfiDEy ¥ SEQ i 26),

Q 1D 20), HOLI3

18[655‘7) LY &QSE@ 23?5) HiBIL18 (SEQ ID

(59 0102900 (800 WAL BB Bl B

25935@4082(5&& I0p20 +SEGHY25) HBLA8ISEQ ID 95}, SEQ ID 25),

25), H24L18 (SEQ ID 90 +
S?E'gabg@ﬁébrgsuséﬁ%@ ?@Dgl + SEQ ID 25), 20
H700L18 (SEQ ID 13 + SEQ | D 25) 17. A nonocl onal

2851 R B Bl A RS LAl

aakpdessiyn chanasf ihe fallowingabli iengtBeintibody \Bhaike ﬁ‘Va h‘idilﬁ\'hahan cell:
0Eeavy Chai n I—E%S JFL SEQ I D NOQ, 35 SEQ

Hee'l‘g’ ¥ sEQ | D NéBhHshaipg | p NO 27'"'6%9@1%"9_ SEQ | D

NQ45I3f8 1SEQ | D NO. 8@ IDHEL35 FL SEQ EQNEN@526EQ | D

FLHBES Flo NG, 35 SE@ TPORCTS 98 ﬁf?ﬁ%o?&»%ﬁé@%shés

3HFQI M. NO. 31 sEQ ID NO. 35 SEQ ID NO. 92
H20L.13 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 SEQ ID NO. 38 SEQ ID NO. 31
H19L16 FL SEQ ID NO. 38 SEQ ID NO. 92
H20L16 FL SEQID 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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H19L16 FL SEQ I D NO. 38 SEQ ID NO 92 H20L16 FL SEQ
ID NO 38 SEQ ID NO. 93 H21L16 FL SEQ I D NO. 38 SEQ
ID NO 94 H25L16 FL SEQ I D NO. 38 SEQ I D NO. 98
1-1161-18 FL SEC I D NO. 40 SEC ID NO 31 -80 H18L16
FL SEQ ID NO. 38 SEQ ID NO. 33 Hl 91-18 FL SEQ I D NO
40 SEQ I D NO. 92 H20L18 FL SEQ ID NO 40 SEQ ID NO 93
H21 LI8 FL SEQ ID NO 40 SEQ ID NO. 94 H25L18 FL SEQ
| DE@L1FLSEQ | D MEQ #NG 3. A PhaSET DING: a3

co 03|t|on conpri Si n%aan anti - NOGO anti bhod

fu LA &L fragmm&EQ NQf%ccor di nFRD %ﬁ%) -B2ecedi ng
AIHLuBGet her wi @E% ﬂ@r‘{gaceuti caldph s fRploabl e

d| I uent or carrier met hod of treatnent or
pr (PN EFLs of st SHQ IRMND.dtther neur SESYIR HO. 94

A RLIBER ng to SRQIENGERL " C0 SERI A 98

effective anount of an anti-NOGO anti body, according

to any one of clains 1-17 including altered

anti bodies or a functional fragnent thereof. 15 20.

T][m;_ IuS A plialr&rlaganﬁdai bﬁiﬁ@oﬁﬂm bmipngng an(hgmg\loeoaalytim or

of cl ai i nc altered antijbodi.es, o

F e RoALaa P arieot AREdng o ShY areseing S oper yith a
afABBAlticRIY aédepidtI® Allusht oPEaiidy. axi s of stroke and

other neurol ogi cal diseases/disorders. 20 21. A

met hod of i nhibiting neurodegeneration and/or

prfymt A%efﬂéﬁ‘-"&f'tr%ﬁ’hﬁntr& [\flﬁgl’aﬁlé‘oiestfﬂkﬁ%dﬁﬂﬁéﬁﬁgurologlcal

suffering, or res l'opi ng, a stroke or other
nelisesiseg/disardats yeabgmns\miqre EOmRriees @dmwﬁt%'!g to said human in

S@eﬂ'tﬁ&%{’ et ?ctﬁ? a‘?néﬁ%f‘a%‘iﬁaﬁg? 5]@?0‘69 arding to any

ecti ve anoun an ant’ - y accor |ng
ampeafelddds df 1 TinaludinglaiteTed antitodiisner anfunetienal fragment thereof
anti bodies or a functional fragnent thereof. 22. The
use of an anti-NOXO anti body according to any one of
cl28i ns The Lige of an@ntidNQGCahntibody agoondingdioesyanesof claims 1-17,

iR At ARGt of AdunstoRaL B ano Bht & 1nf grerbration of

Y fmdlbémeﬁum treatmient 3P praphyiaxis/ofi stroke ndwithgraiduesidgical
afflicted with, or at rlsk of devel oping, a stroke and

old!%asﬁi/g!sef%‘F .cal di sease/ di sorder.

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-NOGQ 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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81 5 23. A nethod of treating or prophylaxis of stroke
or ot her neurological disease/disorder in a human
conprising the step of parenteral admi nistration of a
therapeutically effective amobunt of an anti-NOGO

anti body according to any one of clains 1 to 17 to
said human. 10 24. The nethod of claim 23 wherein the
anti-NOGO anti body is adm nistered intravenously. 25.

5 Thes metAdp@titd @fftbéa‘ﬂﬁg o@braﬁh?nam@ ot Strbke BBothee neiinoldgieal
ot her neurol ogjical diseas

|
C HSGASGHSQTEAEN RYTGeR FOMBSITD iR alo of BREIFT AL AIPipstaton of a

Spth@r%' efi@(‘ééﬁ IgfiakHive arfbdmalf AR anti-NIDGERSRtibody @@terding to any one
nt| as (tauopathi es), peripheral

neQIrC@p@ﬁHytO 1Pdpisaisiman. di sease, Huntington's disease

and nultiple sclerosis. 26. A nethod of pronoting

axonal sprouting conprising the step of contacting

a :m,. marThaxoethad of claim 28twhexeiadhe Anti-EIF Ocmtibpdy ﬁsadlmnt?tefed
gJEnOTQ& met hod of claim 26 wherein the nmethod is

per?ormea h vitro. 28. A nethod of producing an

anti - NOGO anti body of any one of clainms 1 to 17 25

jch i fical Ly bind .
R, 08O Ynkbhs i AR 24 b ind i opyooial
ﬁkﬁ@s@ihdasdrdérf m{’sﬁlécd;d{fgohrﬁ érﬁe gnsizp\censlsﬁ%gant;odl ng a

eav chaln o antl oo V] dl n a,.sSsecon
Dect e SRR s Shpatdsd fid RiebSimteRisse. Fapto-
co- t r afsthB6ral B6mantil iR ldpithibe)s perfisteral MeuFopeahyl Harkifson's

and second 30 vectors: (d) culturing the host cell of
step (@)seiaﬁeddﬂ’@%ﬁg@%ﬁ'ﬁﬁa’(%?@ auiipls sAosiH ree)
under conditions pernissive to the secretion of the

anti body from said host cell into said culture nedia
(@F. r edomethodpf Premeting atanal sprovtingigoropridleg the gipp of ggntact-ng

Shuindr? ax e@?“ﬁ%ﬂ%nﬁfmégaﬁg&i %@c@gﬁéaw ant i body

t hat™ conp I nhi b| nding of the
anti body of any one of clains 1 to 17 which net hod

caToaP R a8 505 s PhsreFhne HicBl B e Rolbedn U 7

a second vector encoding the light chain of the

28 et 50 50 INEARS L BB PLER) B Pkims 11017
C WHidH smuﬂobﬁy bingk t& ahdl nefitralises t« activity o8 hlithag N®GICRA which

re er abl
(p thod com nses t“e 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;

(c) co-transfecting a mammalian host cell with said first and second
vectors;

(d) culturing the host cell of step (¢) 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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free) under conditions permssive to the secretion of
the anti body from said host cell into said culture
medi a; 15 (e) recovering the secreted anti body of step
(d). 30. A nethod according to clains 28 and 29,
wherein the host cell is selected fromthe group
consi sting of; NSO Sp2/o0, CHO COS, a fibroblast cel
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 ciaims 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 celf 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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