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WD 2006/ 077441 PCT/ GB2006/ 000238 1 SPECI FI C Bl NDI NG
MEMBERS FOR NGF | NCORPORATI ON BY REFERENCE OF

wORMERI Al SUBM TTED ON A DI SKETTE A di skette cP@I/GBR006/000238
t he Sequence Listing of Sequences 1 to 537 whichis 5
saved as sequence listing.txt and is 253 KB, and is
subnitted herewith and is itncorporated by reference
herein in its entirety for all purposes. The present
i nvention rel specific bindin nbers, in 10
particul ar an%’ltpgﬁlé—‘?% ﬁNBS’Eﬁ Nﬁg?ggﬁlggo?n%ggpem ally

human anti body nol ecul es, and especially those that

R o Nk oy gt oSy i ko

A digkatitbodgpnoifesbkeSequendealhsing of faweraentl gfo REF which is

saved &858 4uh SONAGE Sy . dNCLHAI N0 2RI BB, SR, s WMiRREE herewith
obstructive pulmonary di sease, 15 pulnnnary fibrosis

and %ﬁrﬁ%FOHP%€%§§%ber%ﬁ?ﬁﬁ§§e|?ﬁqgiﬁnéfl%ﬁf e&Féﬁ%ﬁM(for ali

purpd@dy.opat hy, cardiac arrhythmas, HV, arthritis,
psoriasis and cancer. The present invention provides
anti body nol ecul es of particular value in binding and

The pmnﬁemalis&enylwﬁFrezaubsthusSprim$e binddmy mémbensarhety

partllﬂ%& ghg q@ﬁg%h%lgo %esasesé?%fgi Vt% rba%thbody

exper| msn contal ned ereéin
molecsmﬂm@or anﬁges:p@@hnittﬁl tHoiseet it tumeutr Narsge NGF ovwerereaét:@Wth

FaCt(gl( a@@fm%})m‘f‘i@' yu r@isaf!\ég:)toprh@lyl%d% %Lluéﬁrﬁ%wgntl—NGF

|vota e in the devel opnment of the nervous sSystem

antll??fis't Relagiutas 1n281i¢gsier or Neeaﬁiﬂ%% oFf Nﬁ?ere?]ésttefiu g gerders,
incli®®y pWheS & dthmBl OLIERS ct biss ekl fe 3N nSHA VY vcﬁse@t;ea

subset  of central and peripheral neuron
Pulm‘?iéairé’h§FBfOS%OTj‘heNc§%S§F§%£ BB et 38“%%’@011' diabetic
neurd@ditlyat condlicfc atheyfhiek| omat, ebanactier,i stoctasdfs thésncer.

neurons. As part of this latter process, NG- exerts

tonic control over the sensitivity, or 30
The psasiengbihvantioof pnocidesptotPdPr nebsdudypsedf apartiz@dry value

in bﬁﬁﬂ@l@t gnd %%)rallg—ﬂ%s%G@erérmq%ﬁﬁg &.el{lrs%n§n3§&§%fagdvarlety

transmt to the central nervous systemthe various
of t?ﬁﬁapeu§l%tﬁqﬁﬂtmevﬁ%w ag tndtadief BY Vi iegeefrentation

contPRHLERLLONS L RPALLNOG €8PITBBdr i S ecREEIUIS 1Bt ture.
reduce |l evels of NG may possess utility as anal gesic

t herapeutics. WO 2006/ 077441 PCT/ GB2006/ 000238 2
Nerve growth factor (B-NGF, commonly known as NGF) plays a well-known

pivotal role in the development of the nervous system. In the adult,
however, NGF plays a more restricted role, where it promotes the
health and survival of a subset of central and peripheral neurons
(Huang & Reichardt, 2001). ©NGF also contributes to the modulation of
the functional characteristics of these neurons. As part of this
latter process, NGF exerts tonic control over the sensitivity, or
excitability, of nociceptors (Priestley et al., 2002; Bennett, 2001).
These peripheral neurons sense and transmit to the central nervous
system the various noxious stimuli that ultimately give rise to
perceptions of pain {nociception). Thus, agents that reduce levels of

NGF may possess utility as analgesic therapeutics.
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The societal cost of inadequately treated pain further
supports the potential utility of anal gesics based on
W@RibANGH activity. That is, despite the exisPencs2@a6a00238
wi despread use of nunerous pain nedications, 5 a clear
need exi sts for new anal gesi,cs. Pain is one of the
nost common synptons for i ch nedi cal assistance is
sought and is the primary conplaint of half of al
patients visiting a physician. The high cost of pai n
to society is well docunented. In the U. S,
e ICARpRE, X OFi EPPIMEPEY i (S Ted i 13y fHFFlP%r?upports the
potexﬂﬁm ﬁaﬂﬁltyPaEnaﬂé)lg’e%&ulstﬁage@ Y8 mﬂﬂ—mn &\@Eiﬁdﬁt}ys | misdt is,
year, Di rect(yedbca ts Qgt b%ted t a_bac 5 cations
despJp%ﬁ rifh AP THYRRFE . sﬁﬁr‘?ﬁ PEFne" SWBTRPYT Podomet '
a clddd heod éﬂmntalEyrzﬂemnenaﬂﬁmsﬂustalqunessrppelmﬂ1q@a|most
nedi ca i 9 IS @ 0 5 _Ri Ll pe
comn g SR P Er Rl Ty SR ibai PRt AR R 00 e Bl PACPES e
primanmﬂcympkﬁ¥nﬁb9ﬁah@lﬁﬂofpeﬂée@ﬁﬁﬂgetéfv¥ﬁ%tﬁn§u¢fﬁhﬁﬂi§ian The
nighf@de bP ﬁae&e't‘ée @é’fé—“’é&atl@ P& gbelh&lcedS @ the U.5., for

consequence, a medi cal _need renmins for safe
exanpifd ePFeetq \Pélan%\f- IStES S B 4By et OMBRRERT ¥ of 210

resuf€d 11056 Rhauvby dfoBlaykeydst %Qcﬂhgaéaapeut DQr@@EB&eﬁlbﬂatcosts
reduce the tissue |evels, or e effe

attrinied: Ea W& Rave: tarFéChﬁbF%e‘htﬁa&P' %n%é“ﬁgﬁgfn%f&‘ﬁ’“ﬁ’gv‘é? 340
blllfuﬁﬂa@aﬁarmy aSubeutameomStaIupa@bcotpxxﬁh N&En i hestlchtion market

is a roqg%gt a I‘apl dij ?) am(g?c—t- Qzu%l?ﬁﬂﬁm ed

cause ypera g sia ovwed by
del ayed t her mal hyperalgeS|a and mechani cal 25

As tﬁgé odyni as{sRet t ¥, ef, iﬁ Subgéék%lawtﬁgfégﬂ%agE & paid09Q} ferers

ogenously secreted NG- 1s simlarly
fail piF%xﬁsEitﬁ%mqe@éaterul%@@er?h}%ﬁ y- ﬁﬁd@&@&seﬁé%%%re aof-2KEE

medi@d deb8 SdRSeGUEst Gkl @Hd|éfﬂe|&€1@@rdrﬁ]1§éyl@$ ayighanovel
role in the induc her mal hyper al gesi a

tlo
meCh?W%%ﬂigﬂft?ﬁ§l°ﬁrég%ﬁﬁ¥5¥f i&?ﬂﬂ¥ ral sensitization'
(Mendel |l & Arvani an, 2002). 30 Tissue injury pronotes

d f
Ther(:@%%tl%% enq:\ﬁhfthﬁj&o gbqit%lu?ﬁﬁ)é Itv%ﬁgg 1 eq.s Fgajémttl\l&
effe¢fpmt meheﬂowyre@a@mhﬁlmwtasi sto T*ﬂ jupl| BudedoRE

ana1§&diSsdi I 863d) a8Boud0GHeERI S oeontRGUGR 1R AddllceObain in
noci ceptive states within mnutes of the noxious

humans ycy anipgls - NGEL G s FrdeFEed AT 681987 PorPRtliddeimal 35
hypef&ﬂdasahn Qicwept by @lpaiyBd strriresl hipdrkilggels dmShechanical

allogynla \%)eg’cOyO%ItOZZ44119%C4\T/ ﬁ;BZgrt%G/ 0002%.8 %OOO) . Endogenously
secreted NGF is similarly pro-nociceptive. Tissue-injury-induced
release of NGF and its subsequent action in the periphery plays a
major role in the induction of thermal hyperalgesia through the
process of ‘peripheral sensitization’ (Mendell & Arvanian, 2002).
Tissue injury promotes the release of pro-nociceptive and pro-
inflammatory cytokines, which, in turn, induce the release of NGF from
keratinocytes and fibroblasts. This released NGF acts directly on
nociceptors to induce painful or nociceptive states within minutes of
the noxious insult. This NGF also acts indirectly to induce and

maintain nociceptive/pain states. It triggers mast cell
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degranul ati on, releasing pro-nociceptive agents such
as histamne and serotonin and, inportantly, nore
WOGHos/0amdl can al so stinulate synpathetic ner vBCT/GB2006/000238

term nals to rel ease pro-nociceptive

neurotransmitters, such as noradrenaline (Mo & Wol f,

1997). 5 Tissue | evels of are elevated in CFA- and

carrageenan injected aninmals (Ma & Wbol f, 1997; Amann
aegray?aRibh 99l1 -2000) Bsglvserptlvwgge%@éeguéﬁ Y $19kaHe ang

Hav een docanent &d i A patients sutffering rom
Serovdny@nan@acﬁm@@th@ﬁtl%& @AFGQNQQ Tavérgan f@gq)sﬁﬁm4%¢§€ltls
sympd 18 che A Rbrmidd2 ko Léﬂéé%%eﬁk§wndBiEE§B§Wéﬂ nerve

Injury increases the expression of
neurqigEnsphalRs, FEER A &gffédr%lsem%ﬁnr? @SPFE k%%urmnn

et al., 1987). Over-expression of NGF in transgenic

esults_in enhanced neur athl ai n_behavi.or.
Tiso R R R OFFee T Try - CABoUE CRaL =B eFATYe i dgcted
anum@RanEa ethﬂlﬁ, 1998)9m6h3r&hﬁmm@1amdvEwodays Mqﬂagvared
lncreased ?X s‘gfaXGﬁ'éer begn ééyHB%hQ§H fﬂeBEEﬁénts suffering

sensl e enhancement of neurotransm ssion
fromaltheswlﬁaps@santhrlth% Wéeorceptuvesipat Py rofyY e ispilhare et

., Cd )  Cenl ra)ye3ensidd A3hboMm deesY! 1@1@1 RRESésdNkhand
chronlc hyper al gesi'a and al | odyni a his process is

expr%&h%@@hpft § BRYRvE |ﬂmCéPﬁBWezSat FORT P achipl BXE S B 2RSS
(HewdYth 2@ hiS, fM%Qh)aff@«ﬁﬂ#ﬁxﬁf&éﬁﬂbﬁroftNdEAlbtyféﬁﬁgaﬁlc mice
rone oL e e A L BB LIRS s
abové 00iatganghial-tPRE)met dRbinat e sécr et998n . of Over hours and

daysn%ée%gggldv&}? HSQQQQ%Bngréfe g.n’ &Q&tl@l Cecgntrg@la)

ctrvation recepto activation in the
sens forzsdilonbrn tde Eheanpineal ebrifurShkpramighion 25° Fypgpses in

the @ééld%%@ésgeaschm@g &F Rt gpihe sepsit Ic@lttwn indif@zation
noci ceptive pat hways. NG al so plays, a role_in the

resuljs ﬂ@geﬁéf+%ﬁ$n§nﬂn r??%?P%Fr?%ﬁﬁ?aéﬂeﬁﬁa and allodynia. This
proc¥$&d tiagendepandentindsidrd iigasthgatadiomichanped:sss of NGF and

ses bl BEGIH GRE-CORERAY Elal 1 Re08. BT ob e & -
Retrd@3@e Praesidrdyoft tladse, cﬁ@ﬁmgxesThe ﬁmbxnepepedcell bodies in
the §g¥§5%|258§ §yk 195 )Z§ %%}fg Hi%ﬁréf nociceptive

receptors, I e the increased
neurerapdiicevi (- 9&ndSéR%WQQﬂ§|Prt9GRﬂ?I ﬁ%%l%ﬁﬁ&ﬁé?éonr and NMDA

recePSMOGLAL gk Wrt Bnnesd eRALAL Chddl BeStid pinbGcoan @kROet al.
rompte the sprouting of synpathetic neurons%€q¥1the

2003g5‘@6?nﬁf??ﬁ?%§? Efﬁﬁrﬂﬁ%ﬁoFﬁH@FV&FPB%F%ﬂatﬁ8E|
nocif@yi®@Spaldihasy)s. NGF also plays a role in the up-regulation and

re-distribution of voltage-dependent and ligand-gated ion channels,
including sodium channel subtypes and the capsaicin receptor, VR1
{(Mamet et al., 1999; Fjell et al., 1999; Priestley et al., 2002). The
altered activities and/or expression of transmitters, receptors, and
ion channels underlie the increased sensitivity and excitability of

nociceptors associated with neuropathic pain states.

NGF can also promote the sprouting of sympathetic neurons and the

formation of aberrant innervation of nociceptive neurons. This
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WD 2006/ 077441 PCT/ GB2006/ 000238 4 innervation is
thought to contribute to the induction and mai nt enance
w@booslorTami ¢ noci ceptive/ pain states, such as PCT/GB2006/000238

synpat hetically mai ntained pain, or conplex regiona

pai n syndrone (Ramer et al., 1999). 5 NGF-induced

noci ception/pain is nmediated by the high affinity NG

receptor, trkA (tyrosine receptor kinase A) (Sah, et

al ., 2003) About 40 - 45% of noci ceptor, cell bodi
lnneli"r?tEaRésl%fﬁ‘Pélggttf%&on’fﬁjé%‘éte 5Pet1%ehénééFFl%&nésmafntename
of cHI¥@iSNRbdiddpaiet gpaiin BesSes O@uEhfainyympathéﬁlca1ﬂ$0malnta1ned

ess I he secreted pro- no |cep ve peptides,

paln'd%éfgﬂ% SPISNECTY EaRP & ff @ngfgrw?daﬁggﬁ

lam nae | and |1 of the dorsal horn, where they

NGF- 1{&@%?%051% glﬁg %?Lpeahs N4 %‘éédsléfftt%@ LDEn NOE;1QUSy NGF

sen ri pher nocliceptors. Mitati ons
recepjordekekd offy ropirheracekipor gémaspridduceha pherotrypg8o3) -

Abou@hl@r aches i Zedobycd ef1palJuisensatired beblesd Rrka. These
humans_( 1 ndo, 200 and i n_trkA knock-out mce

de
are %tcleélel?od(.ﬁes ofl‘she_l_gggi.l @a@'ﬁ FFC@lﬁqrﬁ PhE C-fibers, that
also Pressi ek %Ec&ékéﬂIpioUﬁo&fﬁﬁﬂt&héCbéptlaﬁbn%&ﬁbstance P and

subj ect e | s f arthritic (Paz et 00
cor o RS T DT R (A B0 R VUSSP S003F  CbrIlheoroat horm
where rtfhlearmaamxrf;erpap nthendeoedal b;prwnpecftyscmmoth@ omliete stimuli

sens{c{j%gpg?%a@gér%}ggég£gfﬁkﬁ%: c?rﬁé;gﬁ‘t gig%%élcfrf%e iRa¥e trka

gene mpﬁwmh?méﬁﬁﬁt@ﬁra%%rlﬂfﬁdebbflCtEI”Fe op7BaiR é@@ﬁﬁéfon both

in hmn@engﬂeﬂ@ntzo@a ?1' 18a Gel kukarnasRyisenmBkt 284 ddh@ro et al.
presence of receptors with which it is helieved

1998%13 §P§9l%&F%%9§éssEﬁ%/%§Pr€iﬁque85pffﬁAfﬁﬁnBPlfﬁgulated in
animd 1§ %ﬁ;&géd:@eru het weesLd be brithiand pPi&zdaceepiors 2250) or

t th f t hi gh ff b
croe LSRR ot Tyl e Lo e 1 6, B X i e

by 1mjun£nantmbnzmpmeﬁﬁ}Fnamdda$eﬁhm&ant Siggnabki egriagenpen into

the }9Avﬁ%hobgg drecenbos!. udi es have inplicated the p75
receptor in céel ?ar processes that may be rel evant

(Zhang & Nicol, 2004). However, whilst p75 receptor

NGF &INQCKeHbs neocechgl 5P Aeuehbevasiad %Qcé;mo&shom@s ﬁdle of the p75
nOXIOUS stinuli the renmnaln resp onsive to th

receigFo 4] RRITISBET BBt 50 PORGE % SRGLSTTIGt ABY G RTesence of
otheffﬂéa@beéﬁsZﬂﬂlﬁewﬁiéh isuf§iled BRivetiotdidiagt entd@SBsory or co-

recep%ove |ﬁéf§;?g§ F%g%*ﬁkﬁ Bt 9%§ eagBSbgéé%ggcenglegeptors
results in the formation of high afflnlty binding sites for NGF. The
importance of such receptor interactions in NGF-mediated pain
signalling is not clear, but recent studies have implicated the p75
receptor in cellular processes that may be relevant (Zhang & Nicol,
2004). However, whilst p75 receptor knockout mice display elevated
thresholds to noxious stimuli, they remain responsive to the

hyperalgesic effects of NGF, suggesting that trkA receptors alone are

sufficient to mediate these effects (Bergmann et al., 1998).

The evidence cited above indicates that NGF-mediated processes are

responsible for the induction of acute pain, short-term pain,
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35 responsi ble for the induction of acute pain,

short-term pain, WO 2006/ 077441 PCT/ GB2006/ 000238 5
WEersiost4ent noci ceptive pain, and persistent oPCT/EBBRIVO00238

neuropat hic pain. Thus, anti-NG- agents are indicated

as having utility as effectlve anal gesics for

treating sufferers of any ordall of these various

pain states. 5 One such anti - NGF agent is trkA-Fc,

a_deco cavenger . to hind.up, and
pers\ﬁh{é%ré%%c?cﬁ.gc ‘FJ\./Va g,alehd%rbeﬁerl t ﬁk 11-9&11(: nauropathlc

palnfusThﬂﬁrpﬁeterNGExﬁwemsslau; @hdt¢ﬁ;dﬂGﬁsbhaanggutegity1aﬂ
effébEkééldﬂgi%gsigﬁrﬁ% Cg@ééégg gQPfﬂﬂ%f%rég &F ll f %%ese

gG anti bod C pro duces 10 hypoal'gesia in
Var%&ﬁ?ﬂﬁ%%ES&ég?%ases noci ceptor responses, and
decreases sprouting of unnyelinated pai n- sensi ng
rons (Bennett et al., 19 . Antisera raised
One éaaﬁlrﬁé‘c lNéEFc%ﬁF%H &8 FEttE I\I@:lqhe%F§ Yhén dpAPR e Fcavenger
to blﬁdlmy;abhy Ohesyist enhead date, Boidbg@nblis Nidr .antri-g8f B aRds

e L T N g
a conat&gﬂnﬁ@mbhadfkagmeesp(ﬂhQGQflamrﬂyGSa@ﬂihnﬁy’ etrrBh-Fc produces
hypo%?éégla 1%“Lél$§3éﬂ3ﬁ5h§eﬁﬂﬁk@%%éﬁ“%oE??%P r%gpgnses, and

hyperal gesia, reverses establishe
decrﬁ?ﬁe‘i drgestang afd upmmmaeeéopanat—épaﬁl@ rrmmrpng [Ber2@tt et
.,thheoghronic constriction injury (CC) nodel of
neuropat hic pain (Wolf, 1996; Ro et al., 1999).
Smal | nolecule inhibitors of the trkA-NG- interaction
Antikhav®e ﬁﬂxeedb&@anﬂsipneteﬁbn bms6aﬁéﬂucbhﬁeﬁ«iévE&KAWhen injected

L nhi bi t ALE- 0540 r ces, hy gesia in
rocet IILLO e PhSHY | EMESR DNPET SHO0EL S ey aore pgeanaace
Carrﬁ@¢¢nﬂﬂ—nore@EA1nhdacadeanﬁidmﬁ&kqmgrsastﬁﬂun pabmtiéhhﬂr@bet al.,
1999?taﬁﬁ 1nr1999) - br%b§e95§é%?%h§8s reduges #g%?%?”%?fﬂl 1999) .

ynta In he sci ati nerve |1 njury
Antln%ﬁﬁ(ﬂeéﬂﬁﬁﬁﬁmwﬁ%oﬁkeChﬁﬂﬁa@ﬁde¢0kﬂ hquEEKEeSl¢he¥%ﬂﬁy§esc

estaBM 4HRQAB8Srhdh %@P@EQigJBﬂ 20 oA ﬂ&Q%eHEé”Edi@a@éré&‘¥ﬂ366€1ng in
30 tar selectivit MAthIn a l'y of closél

of
the F’élf%ﬁléd‘:i”é%%ﬁ%ﬁgn l??étféfpt%?l .H@éﬁasof AFARABR GhiGpaln
(WooRRZ YIPSS ; t Ratet RN areﬂage)attahﬂabhneleitﬁtaal lslﬁailo.f_tm ReULEge
ul. ar we Sul

trkAd&ﬂg§Pth}étl %%99 £P LS p%%%%ﬁe% an PbaaF%Stﬂm gGF trka

S and ofT YTV T BaTH
inhibiron A6ENIF4Q egdlises hyperalgesia in a thermally-induced

inflammatory pain model and in the formalin test of acute and
persistent pain (Owolabi et al., 1999). ALE-0540 also reduces
mechanical allodynia in the sciatic nerve injury model of neuropathic

pain (Owolabi et al., 1999).

Therapeutic antibodies in general hold out the promise of a degree of
target selectivity within a family of closely related receptors,
receptor ligands, channels, or enzymes that is rarely attainable with
small molecule drugs. NGF-mediated pain is particularly well suited
to safe and effective treatment with antibodies because NGF levels
increase in the periphery in response to noxious stimuli and

antibodies have low blood-brain barrier permeability. Whilst
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increase in the periphery in response to noxi ous
stimuli and 35 anti bodi es have | ow bl ood-brain barrier
w@esoapial ity. Wiil st WO 2006/ 077441 PCT/ GB200P¢D0B2®B8/000238

6 polyclonal antibodi es have been shown to be

effective in animal nodels of pain, anti-NG-

nonocl onal antibodies are ndfre likely to be

successful |y devel oped as human therapeutics due to

d ngnuf act uri nd aracterlz n

pOlY%gﬁggs%gg% %1 E%e? ned, = B en1ca? qplve l%ﬁglgm? models
of pahti W@r&@%tﬁ%@@bﬂ@bt@t@bomeranmwrel\lﬁkﬁmmom Gr=al

succ§9§ #Padi 884 YIS Bl the %Q‘lx:lggv&g) QeN L& papJJa%q_a%e s in

but thé am no_ acid sequences of these antibodies wer
manufa¢tysingi el ChrEeeher alindencerighest s weidrdrGimed, chemical,
entl’@flQm%sa@iﬂﬂocﬁaﬁﬁ@iﬂgb%%eéf‘s W a6déd 100 iLRcPAhdhocional

ant| bodi es may al so possess utili

antl?%éaﬁﬁ'35???&P?N?ﬁe?lhKEQQQBa|%ﬁ%&iqﬁ?%e%@ﬁ8$teﬁncP%U|e%§ amino
acidbskquesiceb i of tthed stOoanBisddings wde0Rbe ©hstildeat i ve

pul nronary di sease, pulnonary fibrosis, other diseases

of airway inflammuation (Hoyle, 2003; Lomratzch et al.
Recepp(3)idedtabatdiesheutiopathy fasuda ethed patBODIies in

addi‘E%rgit%ngil{ hytI"ﬂ%aSaﬁlé. &%0414\9‘%%%?@; mﬂa\élggaﬁgscées%t utility

, art r|t|s psorl asi s and
for %R%ﬂ&i@av\a her ﬂ@@ll)ledw'zl/ ODEA5®sp el e asling Bnt indNGEimited to

asthlﬁ@,t |th@h§§,o]ds|%rﬁ@EHr& lﬂu@ﬁoﬂ%ﬁﬁ %11s€9£1@0|;91f1%n§ﬂ% 'ﬂ%@MSJ_s,
the use qof such antlbodles in_treatment o
° Ea.ﬁ%?ﬁ§eﬁkﬁé G R O s TR [ Fﬁ&%%ﬂl%ﬂ?3paFﬂmm%£ﬂ?ﬁnﬁt al.
2003 gy tdimibki $c anthrppath@sivesulis &t ates 2dwd) ,t beramd ka&d};iythmlas
rse effect o he ystem.n, an

(o0 R SoPor %P0y o 48" BT daF o
Cancﬂbr@b$h9@WQm%cﬁpbbU-by Hongo et al., 2000. 25

V®O4/032870 descri bes the pain-reducing effect of the

use nmonocl onal NGF antibody mab 911 and humani zed
002 {46138t Pty SES°] P ex PEF| PRHEAL oG] Paskicular mouse

mono@ial ORLE Bdddve o pay rlancE%sQ' cﬁf efuehl LOMPBYITRE DAL eRELD of

const ant egi on am no acids. 30
Varl‘%ﬁonﬁ% %E% a‘egﬁ?? msiL %]dJs‘i‘LP@rp?fr‘évéﬁFPH@' SArfdehtis and
psorizarigi. acIdeatlicanthat ahet se@ibRRt 90 AT dba&dverse effect on

the f%r[u%gt Egg lj'.?ll g NGF ant 2‘%01mmfsat Zntmo eqll ?%Pl%égyt oThese

'CeS.CFI e use 0 erliny Ooha Iseru
antihqddgs werm @mse déswabed prileng85et al., 2000.

WO04/032870 describes the pain-reducing effect of the mouse monoclonal
NGF antibody mab 911 and humanized NGF antibody E3 in experimental
models of post-operative pain. E3 differs from human heavy chain

gammaZa constant region by 2 amino acids.

WO04/032852 describes methods for preventing sudden cardiac death and

for treatment of cardiac arryhthmias using NGF antagonists.

WO 01/78698 describes the use of polyclonal antiserum to NGF to treat

chronic visceral pain.
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WD 2006/ 077441 PCT/ GB2006/ 000238 7 The present
i nvention provides specific binding menbers for NG,
wee@borabl y human NGF. Thus, a specific bi ndi nBCTreBR@6/000238
of the invention may bind human NG or non- human NG
(e.g. non-human primate hEF and/ or rat NGF and/or
mouse NGF). 5 Specific bindi’ng menbers of the
i nvention may be anti bodies to hunman NGF, especially
e QU S0L RO L LG, TRICDE CESRTL Rt i vy
prefﬁmbsle’ RGRaaMiffor Thag, MGEpediXik bpe@mq oehbadi oy the
:aneHEfg}? Enagnbf'ﬁ:cf q{uglg qCﬁGEWotrhn&h-qqlﬁ{aﬁsﬁ { \oﬁe nhbﬂ) rhuman primate
preferably neutralises . Neutralisa n nean
NGF ?%Qﬁﬂﬁlréﬁ BE andrphinduss BEFbi ol ogi cal activity of
hEF, e g. reduction or |nh|b|t|on of NGF binding to
more of its receptors (preferably TrkA). The 15
Specf%b%&’ﬁf‘&hn? ABPEFS P T APCatRTSATYPrgY RS paFiPedicsy to human
NGF, t @dmdciaThe wlegheantivdseis¢ hwiithanky hedy-Beut FeddiSe8 with

mon- I 35 g B 00 o ol TRBALEr LF GEAG: dioso CF and/or

rat N@Fe assays known to the skilled person and/or as
described or referred to herein, for exanple: 20 -
"FLI PR" cal cium nobilisation assay (see Exanple 2

A speerfeionpindimrrenber ity aiccasdufe( geth Btampresenthdmeienyion

preferadlyl nBhOtd fi@kat kON, assayr{5ies cEXaml£56 rQ&ﬁ@&lrQn or
Re eptor blndlng I nhi bition assay (see Exa

b G PE D eq) e T POt 6T GACR et dosGFF BB Th doiBhibition

of N@]et]ﬁnﬂdlebsmmkeoheﬁcedenof 25 S&peapf_d)fs hipRdE8gBIRNICKS) . The
e tim.se

[ t.ion
redugtlu%nra IS;IL%gogch{a ac lvéézﬁere?f I%y B ]ftélnacly ogp[: %]S'at iTBﬁ degree
to thﬂhﬂamesntxhﬂdatnﬂgtx&h;ssedMEhoe oéferrsel cotes pecific
neutﬁﬁﬂyylﬂg ??%g?@' (nﬁgﬂgﬂcbyma§|ﬁ% ﬁ@%éfﬁﬁﬁ%dd8%H$£5§ﬁ?gge9§fig one

an an to genéerate a library of spec
or mw%&uSﬁaYﬁémtomecﬁka%e@ e a8 ST Lf 8F Frorerbyd or

refedfl thehe FANE RO EMarpREci fiC binding menmbers are
sel egt ed.  Thus selected "potency-optim sed" specific

bi nd.%Pﬁenﬁ%]r%l%ﬁabw%anaaﬂﬁaghéfee Example’ 2 herein)

- PCl2 survival assay (see Example 5 herein)

- TF-1 proliferation assay (see Example 6 herein)
- Receptor binding inhibition assay (see Example 9 herein).

Assays and potencies are described in more detail elsewhere herein.

Specific binding members of the present invention may be optimised for
neutralising potency. Generally potency optimisation involves
mutating the sequence of a selected specific binding member (normally
the variable domain sequence of an antibody) to generate a library of
specific binding members, which are then assayed for potency and the
more potent specific binding members are selected. Thus selected
"potency-optimised" specific binding members tend to have a higher
potency than the specific binding member from which the library was
generated. Nevertheless, high potency specific binding members may

also be obtained without optimisation, for example a high potency
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pot ency than the specific binding nenber from which
the library was generated. Neverthel ess, high potency
W@ p@eiofisel bi ndi ng nenbers nmay 35 al so be obt ai PETYGB2006/000238
wi t hout optim sation, for exanple a high potency WO
2006/ 077441 PCT/ GB2006/ 000238 8 speci fic binding
menber may be obtai ned di recetly froman initial
screen e.g. a biochemnical neutralisation assay. The

spechE 85 Qi dii AY SR nby %/el %ﬁaﬁfpéd“ dﬁn%%ﬁy f%%' 59%129

non- opti m Sed speci f bi ndi ng ers
SCIeRRt $rdtts af B O P Rey mﬁrﬁﬂsmfﬂm PEBAY a é?éueeer@@brﬁ invention

provS@@ﬁl}:folt(Ea bbfﬁhdyg-ogeﬁbﬂ'ed Ihe ﬁrﬁ%@ﬁimi%@bb?gfi@%ndlng
|1 C

ows th erson to generate speci
memb%rs'd g " ﬁgjr‘rbaesr ﬁgeii%gf% ﬂte’p‘g't SREVMLRdgac PR a selected
specbfq:rmmgdmngrbm‘mbem acTior @aaeenwlhqhehheoxprmenhllows the
kilh ref erabl xhihits anti
o e SRyt el 1T g o FoPE o
potegayr ageenan- |nduced t her mal hyper algesia. In sone
enbodi ments, a specific binding menber of the

i nvention conprises an anti body nolecule. In other
A spethfodi REATENT Hegpetiin @ccesdasiaedivhgh idberesént Hevention

preféfﬁkﬁﬂi’ lsQHJ.]@JQiEJ%h%@ﬁy@la@@&éﬂ@@n@/ag' e[}g:l%'lﬁ_gd%.{éna%t@vlty,
a set of CDRs in a

R‘ % ﬁ:l body nol ecul e, g
At P oy 295FBERT Jﬁldél(?ﬁ it gmadsh @t gsedaf ur t her
beI ow. In various aspects and embodi nents of the
I NV ere.i Quided ,.20 th sub e matt er  of
In S%I%e%gﬁgg?%ns&&nél ud%%&bellgwblrﬁir eref'? gf‘ﬁejrﬁ‘?ntlon
comp i get$i ARt et iogdyemeléqulent | n oetherambd@hdlyntsmlaecsple%flc

blndﬂbeﬁng%em Qh@niﬁ@ﬂogec&nglllg% %&J%gi&%?en%? %dlngbflte

anti body bﬁ)gments e.
withih 2aRPT bRyt VOBRIRSTOR, 2551 ResFRWEIDBA 118 % Hegmamt body

proteint isbadyo rm| aguliescu¥biibogytHl sewdes conpri sing
anti body antigen-binding sites are provided, as are
anti body VH and VL domains. Wthin VH and VL domai ns
In vegrigupr @spaded andngiledenémmtd o dré ei‘rfﬁel?dtﬁlgn re@@NSs provided

th s(ub%" d rk regign "FRs"), to formVH
© d%an%tl%%sogs \gi(a:lé%% lqnisq %%d Ogl’ltl body 30
ant| gen bi nding site may consi st of an anti body VH

Prefé*%@&'éhﬁﬂﬂ*ﬁ@ﬁt@-Qéthlqogﬁg bt }AV%QQl?% SEauUEn 9§§hy

sequences, sets of sets

m°lecé‘éﬁ§' ofhqt t@BRsW]a‘i’Js%la@%]aO%r él f- rkpesent aspects endntibody
fragrenbed{aBNt $cof, tid,| axeNt | @Reréra1s8t, of ég%ﬁgody molecule of

the angH‘EloneSlSCQFi']fﬁmaCangltlbody molecule. Antibody molecules
comprising antibody antigen-binding sites are provided, as are
antibody VH and VL domains. Within VH and VL domains are provided
complementarity determining regions, (“CDRs”), and framework regions,
("FRs”), to form VH or VL domains as the case may be. An antibody
antigen-binding site may consist of an antibody VH domain and/or a VL
domain. All VH and VL sequences, CDR sequences, sets of CDRs and sets
of HCDRs and sets of LCDRs disclosed herein represent aspects and
embodiments of the invention. A "set of CDRs” comprises CDR1l, CDR2
and CDR3. Thus, a set of HCDRs means HCDR1, HCDR2 and HCDR3, and a
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and CDR3. Thus, a set of HCDRs nmeans HCDR1, HCDR2 and
HCDR3, and a WD 2006/ 077441 PCT/ GB2006/ 000238 9 set
wWobR00k@CDR31 neans LCDR1, LCDR2 and LCDR3. Unl esSPCT/GB2006/000238

otherwi se stated, a "set of CDRs" includes HCDRs and
LCDRs. Exanpl es of antibody VH and VL domai ns and CDRs
according to the 5 present invention are as |listed
"in the appended sequence listing. A nunber of

set o@Ntddradyebhfaapas, areord aat os@ER3her ehInssdefhaedi s tshated, a

"set %fgeﬁa%mcenéf_’u(f IYEBES Sancr.bordl S€t of CDR sequences,
dpt T onal I 0 €.g. one or two, or two

substltutl ons. The preferred 10 parent lineage is the

Examp%ngo%S aﬁlg%&%? VHTQﬁd Lﬁekﬁaiﬂﬁ%@ﬁecbﬁéﬂé&%dmg to the

ferred antib cule 1133C11 and ot her anti bod
preseﬁ’ereérﬁnésoefarec Wé 11&‘3%5012 Fhhekgended mawaray 1uiag:
Also within the 1021E5 parent |ineage are anti body
nol ecul es 1165D4, 1230H7 and ]]1)(572H5 The present |
A nunDRy etk GreRAYE 1HEATRT WG DhERSSTEheTaion Rt khEr Vith

refer@ﬁ@@ﬂicmsbﬁuaﬁcéd')e e1§330kkt| bheageseasepreayi dpngotulgnwith

i bod anti gen- bi nd| ng. ites hat
one °5fm‘b%rt| cdr af™ R QFu& e rI'he 1330PF g?{ﬁgﬁﬁ%s is eflroreafrgrred

parenyi tingagieelentie t192aESetinehggi X TOBR108Efudrioesgefincludes the

I

e "1033CUICHRRE SR /| andmlzé%ﬁ chﬂzsoeecsfrle Kep DBGES

parenIhflﬁgﬂgeOEr ﬂﬂgakf?élébhﬁeé{ﬂﬂ%%Dba312idﬂﬁ aauno; 2eisd  The
sequence of SEQ 193, the HCDR2 has the am no

Preseals.bmeéﬁaéﬁc%a‘%ﬁ iSERF O 0P 1ERe KO A8 PHRFCIaLLY
the 1aBBIML dGhdagequeneeovidingERuhdd NOtihO&y ddiagkfPRIndiag sites

oacrd uepce .of SEQ ID NO 25 198, the
agamﬁlg:%@mh 48Tt BES am %o g%:cfu aseqﬁl(e%nce of SEQ ID NGO 199,

and the LCDR3 has the am no acid sequence of SEQ ID
The ll}%C lOQ.’lnggﬁ hresr %'eglne@fv&rtﬂegefec.’ceﬁéet@@ Y Jsle%sgﬂ-lsﬁietCDR
e HCDR2 HCDR3 with

sequenpqay O] 1488ChHF aeDrfeglh%S i EF@M F éDa%O% Hé?3r 1&%%21fEQ iD

No: 198 fpr3HERRRSTD ad wﬁ lxebR1 , sHLRB2nand dsCDR3pMe tdHoN 1D NO:
the 113 011 set of 30 are referred to as

199, 4] 558 G60 B JP00R: APEotStoPCERES TR eth HCDRL has
the aﬂlﬂl&s&b]i.dseéq@én@% sHG 330G sieA3, Of:hda-l@ﬁﬁﬂiZOha&lﬁ%ﬁhiuno

. . LCDRs bstit n grein. s sa
ccst FGRTegPbg 208 B Uy UL TR b2 38 Sgguence
of SEQnﬁDm s18%, CDRs L&PR1 defs mke anitmio nei@rseerwenCQSOﬁ @ElQhéD NO:

, WA RIRYSHEORH ASnSRL AUl BDYYIRLEReER Tp hBE! 168 NAng the
LCDR3a§as the amino acid sequence of SEQ ID NO: 200, are herein
referred to as the “1133Cll set of CDRs”. The HCDR1l, HCDR2 and HCDR3
within the 1133Cl1l set of CDRs are referred to as the “1133Cl1l set of
HCDRs” and the LCDR1, LCDRZ2 and LCDR3 within the 1133Cl1l set of CDRs
are referred to as the “1133Cll set of LCDRs”. A set of CDRs with the
1133C11 set of CDRs, 1133Cll set of HCDRs or 1133Cll LCDRs, or one or
two substitutions therein, is said to be of the 1133Cll lineage.

Other preferred lineages and sets of CDRs are defined with reference

to the analogous CDRs as set out anywhere herein, including as
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WO 2006/ 077441 PCT/ GB2006/ 000238 10 preferred
enbodi nents the sets of CDRs disclosed in Table 2a

W@ 20bi07BEQ | D NOS as set out in Table 2b). TabtEBGB2006/000238
and Table 2b show sets of CDRs (HCDRs and LCDRs) from
opti m sed clones derived framclone 1021E5,
illustrating how the CDR sequences of the optim sed
clones 5 differ fromthose of 1021E5. A set of CDRs

prefefrE:Qg1 Jz@)@ldgmgﬁészQH ngledes carsedi RfiobEdRs angdierza ¢8kn seg
fromany clone illustrated in the Table

ID NO@pﬁFoﬁﬁdq ot He | TrhlRg2R 021 B8Pl e <& fands“é?]%l%fzbcf’)}%w giets of
CDRs h@ﬁl@s aarn@hpCDR/é dleztioma§pﬁlrmls@at €rhneads dar tvsetrgonf c Ldids
quences cont. one oL two

1021E§m ﬁ%l%&rﬁgl gqso( %E?lg SCERE" P esenwl RREATTER 156
diffepr eyomlehospect fiUBENdi mgsemenbecrlmsaﬁdomamlqhody/% includes

mol_e [ SI fi f
e s A S e b e e
Tablesetptbfna@DRsimflugdink bPRLESr li:ml%ubst itutions within

the di sclosed set of CDRs. The rel evant set of CDRs

is provided within an anti body framework or other
Sets pEoPRRh ofsEAPPRIAFe 8V I49%r BietttirabPlicyR Dot Of CPRs
with EKei des@losal. sedR9BesNygHi@Anify dle orlO9d)amia® acid

di scussed bel ow. Preferably anti body franework 20
substidufbPR°-are enpl oyed. For exanple, one or nore CDRs or

a set of CDRs of an antibody may be grafted into a

f r amewor k v,

me By R e Lo Lt P PP esp D s BeiPere gl
antlb@ﬂaMECUéﬁs apend@yngotlec glediney seéapef S%D@DF@ebefarﬁICDRS

or se®Nb bRk Of aE h&sc]lggégshéﬂélﬁaggn@%tf I SFEYRH K oE‘:‘eGi@fﬂ%ne or
of human gerniine ne se nent sequences.

two salﬁﬁfcb*@woaﬁ Withide éeﬁr?ﬁﬁ PLd CRRE h éfh§eifeb?vant set

of cDRRERSsWAdWiRed &Iﬁiﬁ%ﬁ%ﬂﬂ'ﬂb@ﬁy”ﬂ&a@o&ﬂ%ﬁ&ith@@ protein
rm i ni one or _nore re

Scaff;’ggneﬁ&'kr%g;{éo%%g{%eart‘a’tt?ﬁlhfﬁm? He &{ng utesatlhl n%%%e Nygren

et alequiLogl)entspossdismrd heldwe msefsuarhlh/aantuhmy geamdviord

reglofrlsaggg\oé’nt%lg?e%h Q%Jro %g e,hgnéﬂ_grf . lé@Rﬁ?‘roraa set of CDRs

ranewor
of anganibeatly farneswrdefitedi m@ &r érmeéfoef#abﬁyg gélrﬂﬁ’fl freamework)

to px%k}giéeraxhtmmbo@@nam@m | QN GPE BV RS aaelb&gl %@ec@wsan For
anti body specific for NG, having a VH do

examadGmp? R siiig adi gt griey |0ﬁmar+ﬁﬁr&HR§e?ﬁ1 Fhanghbody of the
10215 ANRIYK 268 NPFdniwdd k DPIgk.ondob feddmant Berdpatd befie segment
sequetr)licggi. ngAnn%gtt)Je.kr)o%/l' So% a lineage may be provided with a set of
CDRs within a framework which may be subject to “germlining”, where
one or more residues within the framework are changed to match the
residues at the equivalent position in the most similar human germline
framework (e.g. DP10 from the VH1 family) or a framework of the Al
family e.g. DPL5. Thus, antibody framework regions are preferably

germline and/or human.

The invention provides an isolated human antibody specific for NGF,
having a VH domain comprising a set of HCDRs in a human germline

framework comprising DP10. Normally the specific binding member also
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WD 2006/ 077441 PCT/ GB2006/ 000238 11 has a VL domain

conprising a set of LCDRs, preferably in a human
w@eooaiorTael fr amewor kK conprising a V2, e.g. DPLBCT/GB2006/000238

Preferably, the CDRs are a set of CDRs discl osed

herein. 5 By "substantially,as set out"” it is neant
that the rel evant CDR or or VL domain of the
invention will be either identical or highly simlar
has al#, tdiaﬁa_.s.‘:ﬁ’etgdnfp'rgglﬂdags! age of L‘Mﬂ)kgh ﬁf@fe%‘égﬂfnﬁ? d %uﬁ@ﬁ
out herein. By Ighly simlar" it is con | at ed

germl it rhmewenk mmErlSmeefathbl v - B OPRIH -t oPneé%mbla's the ¢°DRs

are a séy'o% €hr 'dnglgséH H%re§H1no acid 10 substitutions
may be nmade 1n the CDR and/or VH or VL domain. In one

aspect, the present invention provides a specific
By "sibdt@nRgal Ereket abudiCGre QQH‘E[éralnﬁl algaarthan&éb@faht CDR or VH

ox w%%%&‘yb' OB R AL b EREY bty Ve B oY

simila:nd:ovvlahé hsmmﬁeseﬁegaoaet oDfwhCBRs thavheoeencs hes \élelt out

do n,conpri ses - n
neres TR MVGBIRE 3684 DL 4 LCOER S BB TR Vo
prefermmfham 1 Hre: ampwch aci d sequemced of BEQrI B NO4, 288no acid

substlﬂﬁ: 'EJQQR% }E' hgge alrﬂ Q‘ﬂeaélblg a%%%?nﬁf-‘ oqf V§E&Iﬁ£n

amno aci d sequence of SEQ I D
NO 195 t he LCDRl has the 20 ami no aci d sequence of

in on§@p‘e@t|\|@hé%¢eséﬂ@ 1&1@@8@1&@%lﬁb@d@§ﬁ£%p€@hﬂlc Sﬁ%dﬁfwe
of SEﬁIDNO 199, and the LCDR3 tb& am no, .a g N
membe g fiife NEE- W%E@?%Wnﬁwdyofanﬁh%‘?ré DERRY sTtepphich is

compo £4IR® fC anh@ha1s a@ftb@dy WADdominm@andca chswabsbhtibddN¥L domain

ared W|thth| 25, .Th he. i nvent i
and WthrH) camgrnasess é':LCI | ¢ { g hgl%ﬁé_"nﬁrértlfe l{ﬁ-li\lgita_.r’ngln CO! p&lggs
HCDRlCd‘IﬁﬂRIZSﬁF@ PmDRénemcbd'dge dht dgednbrodbrigesi LEDRI difDRE and

LCDR3 CQIH%%S’:Q aie %cnlawm afLi Q@ﬁ% VH; dogainnapd,a slwaﬁ NO:

anti b X domai n and which conprises a set of

W?eﬂ@Pﬁ thtﬁes d8F BPLIEDRSIASSIIENTE3BTIESEP BP: Gi¥s Bhe

HCDR3 HdeichseimOfo GRS éhqsl‘éheée&f mbew N® 185SethOfrcORRShas the
30 containing gne_or_two s 'ﬁé“t' ons ?lorrp red Wi th

amino 3cdd) $83BACS 8F BF2 TEDRS: o P RS ¢ amino acid
sequenthess ©IfOSBY 1R NG nl9900a3606?1@m3 PO /1EB2006h0 A8 sedience

of SE %%Sf er5gd "?%riegl%”;tﬁ% %!\1 o2NEpRL éo‘%% i}{?s&{et %‘.’r‘ P

at one or |0VVI ng resi ues
amlnot&p;dcgpgstﬁtqﬂqenﬁ¢¢qmm§kgd with this set of CDRs.

Thus, the invention provides a specific binding member for NGF,
comprising an antibody antigen-binding site which is composed of a
human antibody VH domain and a human antibody VL domain and which
comprises a set of CDRs, wherein the set of CDRs is the 1133Cll set of
CDRs or other set of CDRs disclosed herein, or a set of CDRs
containing one or two substitutions compared with the 1133Cl1l set of

CDRs or other set of CDRs disclosed herein.
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domai ns, using the standard nunbering of Kabat (1991).
531, 34 in HCDRI 51, 55, 56, 57, 58, 65 in HCDR2 96

WO p006ICDR31 10 26, 27, 27A, 27B, 28, 29, 30 in LEBDRGB26/000238
in LCDR2 15 90, 94 in LCDR3. In preferred enbodi nents
one or two substitutions arf made at one or two of
the follow ng residues with % the 1133Cl1 set of CDRs
in accordance with the identified groups of possible

In pw&%g&ugﬁaﬁ%%ss the28 Eoéﬂ gkvgnsa;stﬁ%a%&gﬁyta%e at one or

Resi d substltutlon se ecte romt
two %ﬁéﬁestf?hbovefngzwsadq% HMEDRRR the GBRY wa@@Pm’H Wndger | ¥

doma R 1Yy &R ish ubbSH: oEnK$ﬁ§¥¥%19§1 57 in
° HCDR2: lVg 58 IsnaHCDR2n 65I@i6n HCDR2: 35 96 in

HCDR3: N WD 2006/ 077441 PCT/ GB2006/ 000238 13 26 in
31, 3LBRIHCHRP6 in LCDRL: G 27 in LCDRL: N 5 27 in
LCDR1: R 27A in LCDORL: T 27Ain LCDRL: P 27B in

LCDR1: D 28 in LCDRL: T
51, 55, 56, 57, 58, 65 in HCDR2

96 in HCDR3

26, 27, 277, 27B, 28, 29, 30 in LCDR1

56 in LCDR2

90, 94 in LCDR3.

In preferred embodiments one or two substitutions are made at one or

two of the following residues within the 1133C11 set of CDRs in

accordance with the identified groups of possible substitute residues:

Position of Substitute Residue
substitution selected from the group
consisting of

31 in HCDRL1: A

34 in HCDR1: v

51 in HCDR2: v

55 in HCDR2: N

56 in HCDRZ2: A

57 in HCDR2: v

58 in HCDR2: S

65 in HCDR2: D

96 in HCDR3: N
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10 29 in LCDRL: E 30 in LCDRL: D 56 in LCDR2: T 15
90 in LCDR3: A 94 in LCDR3: G Residue 29E within

wQ8DR77481 a particul arly preferred enbodi ment . PCRGB2006/000238
Preferred enbodi nents have the 1133Cl1 or 1252A5,
1152H5, 1165D4, 1230H7 or iZlES set of CDRs. In one
enbodi nent an isol ated specific binding nenber
conprises a set of CDRs which contains the 1133Cl1
set of CDRs with the amino acid 25 sequence FNSALI S
(SEQ I D NO 532) or the am no acid sequence M SSLQP

26 lg‘SE%PﬂD NO 533)T substituted for the amino acid

26 igserpmiGe LNPSLTAG(SEQ 1D NO 531) within HCDR3. Any

27 ifciefcn%f _HCDRs of the |ineages disclosed herein can be
provi déd in a 38 VH domain that is used as a specific

27 ipi mehRlg nmenber akRone or in conbination with a VL

i+ .A VH dongin may be provided with a set of

2R gl’%lg%s&%f a 1133Cl1, 1021E5 or other |ineage anti body,

27A gnglCDRlget of HEDRs as illustrated in Table 2al/2b,

278 @8Rt dgrisuch a VHydomain is paired wth a VL donain,
.then the VL domain may be provided with a set of 35

8 ipcd&lsf a 1133CH1, 1021E5 or other |ineage anti body,

29 ie.xgrpra:set of W3k 2006/ 077441 PCT/ GB2006/ 000238 14
L as illustrated in Table 2a/2b. A pairing of a

30 lrs'lgt‘%%%fl'l—nDRs and8 a set of LCDRs may be as shown in
Tabl e 2a/2b, providing an anti body anti gen-bi nding

56 18 tcHrEOMPrising 4 set of CDRs as shown in Table 2a/2b.
5 The VH and VL domai n franmeworks conprise franmework
regi ons, one or nore of which nay be a germined

90 ihramRwerk region, normally human germine. The VH
,donmain framework is preferably human heavy chain

94 1R iGiRPine framewbrk and the VL domain framework is
preferably human |ight chain germ|line framework.
.Fra rk_.r.egi of the heavy chain 10 donmain may be

Res: Gid GO ot FHGWECRRE b 7 PARED Lanh RESIrEFes retpogiinent -
framework is a DP-10 franmework. Framework regi ons of

| chali ed f he '
R L RO T T Sk ke Ll
12308pprpele Hienetr ek - 1252A5 VH or VL domain and

In one embodiment an isolated specific binding member comprises a set
of CDRs which contains the 1133Cl1 set of CDRs with the amino acid
sequence FNSALIS (SEQ ID NO: 532) or the amino acid sequence MISSLQP
(SEQ ID NO: 533), substituted for the amino acid sequence LNPSLTA (SEQ
ID NO: 531) within HCDRS3.

Any set of HCDRs of the lineages disclosed herein can be provided in a
VH domain that is used as a specific binding member alone or in
combination with a VL domain. A VH domain may be provided with a set
of HCDRs of a 1133C11, 1021E5 or other lineage antibody, e.g. a set of
HCDRs as illustrated in Table 2a/2b, and if such a VH domain is paired
with a VL domain, then the VL domain may be provided with a set of
LCDRs of a 1133Cll, 1021E5 or other lineage antibody, e.g. a set of
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di scussed further herein. 1252A5 HCDRs 1, 2 and 3 are
w@baen7ism SEQ | D NO 393, 394, 395 respecti vebgT/GB2006/000238

1252A5 LCDRs 1, 2 and 3 are shown in SEQ ID NO 398,

399, 400, respectively. 201AI this applies the sane

for other CDRs and sets of z(‘:DRs as di scl osed herein,

especially for 1152H5, 1165D4 and 1230H7. Enbodi nents

LCDRs Oats ﬁ%@{@%&t ihnygntd on /80Pl Qy phbei antidadye VR AREHRE and
domai n of an anti body nol ecul e of the 1021E5

a setw%é&@&s Yy bet pg PN RLBRRL ShoRée PTPY24ERY 3R antibody
antigSPasinkii6g bi@d REmPEIISTy 608PE icH BORAks aAblvROLYy Table 2a/2b.
anti gen-binding site conprising such a VH and/or VL
domain is also provided by the present invention.
The Vﬂ?rafcfwmedommodh:aﬁm@rlar eodsr =@ Ifomewor:iorAgWﬁsjowabnor

wore AT s SR ket Fdlo b s o RE

germlil.IlQGGB‘héWH SE@aIL@ NQmewptR: l&/lPISE@fﬁglfl\l@umimﬂ}eanEBF’B“

germ—iMfé %E:Qm!a@nhpangizghe \‘O'-L %g%lxp f’i@mewé-@k? )L %8?&%&1 Hhuman
QIDNO 132; VL SEQID NO 137 1127F VH SE

llghtv@az@oeﬁerrﬂzwf PEFPEERG06/ BOUED k1 5eROns145: hSE&}Y chain

domalh ud\Opelddlectbl3Edm (dd SEQ | £Anl@y, 1524 aVbrSEé}ﬂéa - 1

1131H2 (VH SEQ I D NO. 162; VL SE 167 .
frameryq @é/ﬂ\@ BVRF RO B RRY K 1 7 B r eV Sk T R fy;l%e ]]I‘f%&l—ﬁhaln
may béVER1REQehD:r NG +h8221 \'ﬂan@EQ | 2N préﬁgﬁnedfliB&ﬁHvﬂoxﬁcVHs DPL5.

SEQ ID NO 192; VL SEQ ID NO 197), 1134D9 (VH SEQ 5
ID NGO .202; VL SEQ ID NGO 207), 1145D1 (VH SEQ I D NO
One oZ hﬁdreVlCDgEQldyDbel\&k&iﬂf)rpmlﬂ% D25eNH BEQr DLNDmaZ22 and

) VL SE 1147D2 H . | . :

incorf iR S 3 FEIEBY e BEPTh NP eaR ol R

herei@47)1252A50RIDRSVA, SEQD 3N@re 28@wn\in SHEQ [ID NOX 3957) 394, 395

respe 1]: (VESZ%%QLEQRM %6§nd\4— a%éstlQm{\@n %@%) iD w5558
% NG 272: VL SEQ 10 I D NO 277 58A1 (VH
IHBSRE):’EJZEFZY VL SEQ I D I\IO 287) 116OE3 (VH SEQ ID

NO 292: VL SEQ ID NGO 297), 1165D4 (VH SEQ | D NO

l

302; V I D NO 307 1175H8 Q1D r 312,
All t{ﬂ._s e §f}7?’ fa_l"z 5 ClzlvH ééqa% ‘B}gi;asvéisclosed
herelﬁE@éﬂacN@LlﬁZ%)r, 11244A1 l(l‘({BDSE@d D2 BiDa7 .332 VL SEQ ID

NO 337), 1214D10 (VH SEQ I D NO 342; VL SEQ ID NG
347), 15 1218H5 (VH SEQ I D NO 352; VL SEQ I D NG
Embod%@t)ts AU 30IE L VHISEQLLPn employ the antibody VH and/or VL

domain of an antibody molecule of the 1021E5 lineage, e.g. the
antibody molecule 1021E5. A specific binding member comprising an
antibody antigen-binding site comprising such a VH and/or VL domain is

also provided by the present invention.
Preferred embodiments are as follows:

A VH domain, VI domain, set of HCDRs, set of LCDRs, or set of CDRs of:
1126F1 (VH SEQ ID NO: 102; VL SEQ ID NO: 107), 1126G5 (VH SEQ ID NO:
112; VL SEQ ID NO: 117), 1126H5 (VH SEQ ID NO: 122; VL SEQ ID NO:
127), 1127D9 (VH SEQ ID NO: 132; VL SEQ ID NO: 137), 1127F9 (VH SEQ ID
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NO 362; VL SEQID NO 367). Still further preferred

are a VH domain, VL donmain, set of HCDRs, set of
wQaRe7740r set of CDRs of 1083H4 (VH SEQ | D NCPCREB208k/000238

SEQ ID NGO 20 27), 1227H8 (VH SEQ I D NO 372; VL SEQ

ID NO 377) and 1230D8 (VH SEQ ID NO 382; VL SEQID

NGO 387). In a highly preferred enbodi nent, a VH

domain is provided with the amno acid sequence of

NO: ﬁ&Q YD M3 139%0: this, b@iﬁ‘ﬂﬁ QK HeSE %%3?%8111?" \%5SE% ID No:

1 In a further hi g referred enbo

7] qugéﬁ%u 4 §E8r61?/|b@ed1\%?t hVT-t ﬁ*gQaﬁ’? A:adfd) scdip@nle (G SEQ ID
NO: ldSEQ D @ Ib9ﬁo| tiizs , ]?@1312}10? t(@fl”%@% Ib1§t§C1ﬂﬁ2VLVL SEQ ID NO:

i referred antibody antigen- bindi ng
187) sqggbglrlovég 595 %/D E’or ficdWPER th Opré%g’nft lil3¢ent I\Bh SEQ
ID NG:s.208or{jos&q ©b Nmezmssmwm (e, 1666 leﬁ) vi¥hQ 1D
t 3 0..do 197.. This
NO: ?ﬁir’rc)1 bes bl ?(% TR0nGOMBIN, V%E%CLS hﬁ?o\ﬁzﬁéd TAETR%, (VH

ant i body anti g i'ndi ny % e
SEQ I&nyode%ﬁrreéﬂ’aﬁ]@@ HMVOWDI{!H)UI él#mmwﬂ BEQ.I5C®Y, 28D, VL SEQ

ID Nd: 9@4719%5@%@ (viESELSTHIRRUSSEd \Fﬂ”s%gehe[\ll&e%% L18385 (VH

in, In a further hi y preferred embodi meén
SEQ I&oﬁar 5% BPoFYdd® WPt H6R5 ﬂhéSHalm (V8 8BQ dLls dguedt O SEQ

ID NOSEQrTD N@58392(ve kize beig tz@é“&ﬂ; s%é5219~5\16/\028|7), 1160E3 (VH

006/ 07 744) PCT/ GB2006/,000238 onmai n
SEQ I% d het i éﬁl Pt 5?re%?7éwb631?5?1%4r1t VHaSKR IPoMRr n3@%r VL SEQ

ID NOpr397ded 1wbEd tiie s Ip Mki d13eqUenEe ob 1@£Q3hﬁ)) J\Qzllslo

e 2t MBoab ST hoan S AR Tl el o2

SEQ Igc’é%r drice W%@mhévbr%ﬁp Now exi2i; oML i SEG IooNposert ) of

1218ubhevi 2 \%d@@l Ny 2
” gk dg&rr%ﬁnl) BoTR L%%%&QT%)S 3%9% b%%g 1LR83 234 kg 1D
NO: 3841 i YertERi MRy SPTL- may be provided within any

desired anti body nmol ecul e format, e.g. scFv, Fab,

_— | g4 _etc. i s discussed further el sewhere
sty BRI Pt o VHL AGRF IR p Vet BPRIP e ABB AP FrEiRDRs, set
of LCche, prresehtof MpRat bOIL0gIHAVidESEANID Y@k @nti bodyko 1D No:

E'Pi l@uC 125 0
B P IS (P adtmrat T O NG 23372 (v sm
D Nof e?%dvﬁe‘@%ﬁ? D' ¥9523)1.gG4". 15 Other 1gG or ot her
anti body nol ecul es conprising the 1252A5 VH donai n,

I SE ?1 ID NO. 392, and/or the 1252A5 VL domain, SEQ ID
n a RYPYopretsrred pRRPH@MEnSy ¢ HEl seRatmtis premideh wigh the

amino af€idosbgliertdd ioEOLyQ N &Ou| €$2, this being termed “1133Cll VH
domain”. In a further highly preferred embodiment, a VL domain is
provided with the amino acid sequence of SEQ ID NO: 127, this being
termed “1133Cll VL domain”. A highly preferred antibody antigen-
binding site provided in accordance with the present invention is
composed of the 1133C1l1 VH domain, SEQ ID NO: 192, and the 1133Cl1 VIL
domain, SEQ ID NO: 197. This antibody antigen-binding site may be
provided within any desired antibody molecule format, e.g. scFv, Fab,

IgG, IgG4 etc., as is discussed further elsewhere herein.

In a further highly preferred embodiment, a VH domain is provided with
the amino acid sequence of SEQ ID NO: 392, this being termed “1252A5
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conprising the 1252A5 set of HCDRs (SEQ I D NOS: 393,

394 and 395) wthin an anti body VH domain, and/or the
wa2wamssr4eet of LCDRs (SEQ I D 20 NOS: 398, 399 mamG80@)/000238

within an anti body VL domain. As noted, the present

i nvention provides a specific binding nmenber which

bi nds human NGF and which c%ﬁprises the 1252A5 VH

domain (SEQ ID NGO 392) and/or the 1,252A5 VL donai n

VH d rcélig"l D i\p %%Z):hexpc}%%‘?lﬁ%séé frregsen%églmen peClVle %nain is

ng mermber ar e ereln nerarily
provijingaivith stigaiamédo w ¢ i aeqmennﬁraﬁnSEQ)qm'UOFd%B%thhls being

term@Ntvi1068Ys ant iq@eR: H+ Ndign Ql&l‘lltjﬁ pr@kém gn@%bgc!lf %ﬂ%?ﬁg%l

further below a VH domain al one may be used
bind g isdéh. PIIVIGRE PR ASIOFEENSD Wéﬁﬁo*afawssevhenm@smsnw

compdkaiBol {EQ25RABG/H 3R2hihs PRY OV 32t h@nd 12AR2ABsMs v,

7 sqQ that an antib
dm%\nrf?.%gng L:q"o?dl 58 si %S) enkHhard Em"gﬂﬂ@l%t%tﬁh’éay be
provikRGR AStMth aung Vésﬂmaalanslbdmalrnegemeelfb@ﬂaﬂ;er& % .a6€Fv, Fab,

i far. the,ot her di scl osed
IgG'EégM gggln%bt% dl%%mﬁe 1frncglefh ﬂngfﬁg VEARSE ‘pai red
wth 35 a VL domain other than the 1252A5 VL.

i . i y 12006L 4
L

proviges| 6@0{%5%%6613%%?@18%1%0@@?6%% theh&2§3Ape NH| demain,
SEQ fromwot hgodt hen Vit anth2Xb O MRMAsSH i S esefoheILi N, This is

V ants‘pf he VH and VL domai ns and CDRs of the
tenmﬁ?é?@ﬁfn H&é%ﬁgoﬁgG% ‘i ncl udi ng those for which anino

aci d sequences are set out herein, and which can be

oyed S i nenbers faor hEF
oureETENE DO SBEELILE RLTELNTEIEES LT AT SR main
SEQ TRNQE | %)?12ram}d/%r‘émwllﬁQZASl)féhdmmd§EQr BD ®0397, are

provﬁe@vbge@hé)lf)rtaB@ntprl%z%mzlérpv%gt LPD. ot @ .l Qn@:%qydﬁgfgcules

urt her aspects of pl‘ esent I nventlon
COmPIISHP dekf alzésééu 5t Bi RePHY (FERLER NMi: ch9Toridt esd fHis)
withibi adi mgtmdyanﬂlmlw tngy sReci fs2asbiadidyg LeBRber (seg 1

ch th bi ant i and conprises a speC|f|c
NOS: gghd %d9 épg gﬁ&/%?qulBSﬂ%ﬁﬁ‘ PEeised herein,
or HCDR3 dlsclosed herein, or variant of any of these.

As no]c‘édcoﬁ‘pee#rteggﬂt J%Qfg?x%go é)r}:%v nenb%é%.g%y be "ilngb ember

eaS|Iy [ nple USi ng
whicly agg%g}l@a@p%ﬁa@ mWapol temprbs et (Hhe 12@22rﬁnefﬂbdn:dang (SEQ ID

NO: 3IVRNbLK MY Qﬂecf‘f‘ézl?&% Qﬁtf&&agq 'QE(S he RbESLGe O]l‘?r&peertq_es of

nor e ot her untagged bi ndi ng nbers, to enable
such adéﬂ??lfqlfaf’ﬁ-ﬁﬁlrtﬁ member are dlsclosed herein.

Generally, a VH domain is paired with a VL domain to provide an
antibody antigen-binding site, although as discussed further below a
VH domain alone may be used to bind antigen. In one preferred
embodiment, the 1252A5 VH domain (SEQ ID NO: 392) is paired with the
1252A5 VL domain (SEQ ID NO: 397), so that an antibody antigen~binding
site is formed comprising both the 1252A5 VH and VL domains.

Analogous embodiments are provided for the other VH and VL domains
disclosed herein. In other embodiments, the 1252A5 VH is paired with
a VL domain other than the 1252A5 VL. Light-chain promiscuity is well
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speci fic binding nenbers which bind the sane epitope

or an overlapping 20 epitope. Thus, a further aspect
w@booblog74pr esent i nvention provi des a specific POI/OBRIVG/000238

menber conprising a human anti body anti gen-bi ndi ng

site that conpetes wth aq7ant|body nol ecul e, for

exanpl e especially 1252A5 or 25 other preferred scFv

and/or 1gG&4, for binding to NG~ In further aspects

establlAEhd %eeﬁe | pMent hoR; PF QYL AEFo SRBEHdG (i RdE gggrov:Lded by
menber onprising a human anti body antigen-hin

the @W?%tm Eﬁrcbl?fp@t T R NL SR8y i io§en- B%ed%g
site for binding to NG-, wherein the antibody

ant| n i S, co of a,_VH donmaip and a,
variagye S Ful DR 0tk Ot Son it EREGhORS VS wimaene f¥endion,
1nclud®n@rthnseafsetwhﬁthEﬁ&nqﬁac1uhs£qME®3€31¢réiEEIE5ut]ﬁHﬁ%Aﬁ, and

which car?t&e rﬂggpg nt %Eg eglgﬁérﬁgl ?nembé@g QYS g?tga&dsbe

are aval f or obtai ni ng anti bo )
obtaingdi s MeRGE aﬁmampdh %yﬁeﬁeﬁ@?—ﬁ @l\‘ﬁﬁfhtﬂaml@52¥\5t@‘¢lon and

screéﬁ&ﬂgf anthbodvh 36 gpLkecule r@@1é€@ Oglye PBULQEHE €1 W i on .
a 1252A5 or ot her set of CERS 2006/ 077441

PCT/ GB2006/ 000238 18 an antlbody nol ecule with a set
In acRbr&ORs Qﬁtﬂzﬁﬁ?ﬁheQraéﬁéHﬁé bflﬁﬁﬂg@reséﬁﬁ ﬂﬂv@ﬂhﬂ@ntﬂhere is
. urt er aspect e resent nvent| o
PrOVINEGE (WE A EhEIGH P TSt ArhEh G BRECE r BLSpRA e
anti@@hndiﬁngaﬂgﬁb@é@;ﬂﬂ@lblﬁdnﬂy nelmbdre whanhi lgeth bhhésntﬁd1@dt1gen
and Ioﬁ%l:ysdelsng Qréggfi%gbllg%ln %QRS‘%% E\IIHI EQ&?&]}/ \&f Iﬁgﬁganrlsglosed
cbl I Ng msn%ers accor g e i nvention ana
hereiant pyditPRAndiseloseti hgroime orF vwrienspetidnye ofi bk vy
Compe_rt'lﬁgp&{ %e@jve&h%lﬂdgﬁgrﬁ{exﬁwr% m£19 }:@ @gs§?écfj e@l@tlh.geﬁn ijLQro,

e librar | ayed on particles or nol ecul ar
for ee&aﬁa}eekﬁéngemgl\/% P@Br%dom &2gRiRa ifc Spackage s eBatHPRgolecule
to on)éeasﬁdlnl@aﬁéﬂbé:alwhabhb@&{ Ebrelb aph@tgﬁd (8. the bbrsence of one or
or .coval ent, ri bosonma
moze GRhLH SrtRald alRAlg themlas2r oPR BBl bk ear Tet bt
specigdntiaimiing merddegisc wateld blindehicodHang ebetart oboay dftdrlapping
epitdég(iable domai n di splayed on it, and optionally also
di spl ayed VL domain if present. Follow ng sel ection
of specific binding nmenbers able to bind the antigen

Thus,2B0s¢h TRy g6k QN Racherd QRBAage: Bfen®l BEIpAdREBEYa specific

particles or
binding member comprising a human antibody antigen-binding site that

competes with an antibody molecule, for example especially 1252A5 ox
other preferred scFv and/or IgG4, for binding to NGF. In further
aspects the present invention provides a specific binding member
comprising a human antibody antigen-binding site which competes with
an antibody antigen-binding site for binding to NGF, wherein the
antibody antigen-binding site is composed of a VH domain and a VL
domain, and wherein the VH and VL domains comprise a set of CDRs of

the 1133C11, 1021E5, 1252A5 or other lineage, disclosed herein.

Various methods are available in the art for obtaining antibodies
against NGF and which may compete with a 1252A5 or other antibody

molecule, an antibody molecule with a 1252A5 or other set of CDRs, or
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20 nol ecul ar conpl exes, nucleic acid may be taken from
a bacteriophage or other particle or nolecul ar conpl ex
wale®plozossng a sai d sel ected specific bindi ng PETEBR006/000238
Such nucleic acid nmay be used in subsequent
production of a specific binding nmenber or an anti body
VH or VL variable domain B@ expression fromnucleic
acid with the sequence of 25 nucleic acid taken froma
r|o ha t her r
an an%rlg% %\yloﬁg gfes W %sel ec'%)%cft ?ng ?%gd%nxg Oﬁg%‘gnﬂr@ége'
for b&nﬁmﬁmdy>VHEvar|able domain with the am no acid
sequence of an antibody VH variable domain of a said
sel ect ed specific binding nenber be prOV|ded
In a ifyrihen aseactorihie asepayt 4 YpRETIT @rﬁvh%‘?%g"‘ mErbet
obtalcfoH?réx'fé RE sYsd e\éﬂfﬂ@r‘&.ﬂaln@hhémﬂe)tst abbd nd Nehd mEhe
urt her teste al so_api to C

antiaguohee (81300, 1PQRAInE R BRPLTY FRCTOF i 6o F
specﬂﬂ@blm@oﬁﬁi\]ﬁgﬂﬂébceﬁi@ZGO%Q01012(38*:ldIQ dngr sbiddimiggen,

ty to neutra t
and s(?(iggﬁjs%%c?nfeurfhnéorraoepeu %g%%g? % %g? nongtr‘r:g%béﬁrary able
to biaciceatl rgpttigebhe present invention may bind 5 NG-
with the affinity of a 1252A5 or other anti body
nol ecul e, e.g. scFv, or preferably 1252A5 or ot her
The JiGATY oravnibrhd hep EvRCnPe Padcles Ohaplerulay SpERLFIE ©-9-

repllwaﬁﬂén@emeﬁa@%sdbﬁghta{% t/Bes Py eselbri Ay &3 babte&Bypbphage
0 neutralise NGF wth the tenc of a, 252A5vo;:ro disola
(e. gotTﬁérp%’ﬁll"&Say O SI¥ELFRY %os% OLoP BT ef ¥l dbIy pLay
systehd9288cwrpaathele | §Gholetuldd Ia:oaplqz»otc@mylmmn nluslelc acid
ett Bi.n finit n t 0 te of
SRCOH s g?% ?ntlg ?f\% vatd %l dgdomg% i rl§9%aan g&coﬁggr ed
optiamdéy appr epdispkaysohdibt d@msln Iﬁeplmﬂeirlbedl es of the
present invention have a nunber of advantages over
exi sting comercially avai| abl e anti-NGF anti bodies

Follqwmg exisgiiier phespaceddntPiniemt RIPSFsodPliesthian bre

antlggé?nr Bhineds AR L6 8ctdPiybtage af:eotﬁ?érieﬂ:l]efbﬂ}o pdtrspd:ms or
| owner deg{gee of

nmunogeni Ci chr oni 58 I
m°1e‘?"éﬁ§aF%IEFFJ;P G ?l‘r‘%]teéTceacg‘g n’é%st? 57 ChEP el |t8¥6?phage or
otheﬂlpﬁ@lﬁﬁ)Slé oruseledulidrhepppldre dispaning aveatd cerelected

SpGCP%l ?Pn%n;%er ez:; gf Sucﬂa{iuc?‘.lre%gnggfd Qr%tyeBE REY 13 Eﬁﬁgéquent

e a des
production of a specific binding member or an antibody VH or VL

variable domain by expression from nucleic acid with the sequence of
nucleic acid taken from a bacteriophage or other particle or molecular

complex displaying a said selected specific binding member.

An antibody VH variable domain with the amino acid sequence of an
antibody VH variable domain of a said selected specific binding member
may be provided in isolated form, as may a specific binding member

comprising such a VH domain.

Ability to bind NGF may be further tested, also ability to compete
with e.g. 125275 (e.g. in scFv format and/or IgG format, e.g. IgG4)



10

15

20

25

30

35

t herapeutic or diagnostic effect may be achi eved using
| ess anti body 25 material. In addition, in one
weniwed7Tent of the invention, the potency forPCT/GB2006/000238
i nhibition of the NGF/ TrKA receptor interaction is
greater than that observedqfor inhibition of the
NGF/ p75 receptor interaction. This may confer
advant ages over other apparently non-sel ective NG
for bﬁzﬂi:ﬁ@oﬁbSIﬁGE I eALHBIE P doNnbii SallieGaker @iyt BEr tédtdd)eas
i %f gg or. 30 nature of the therapeutic effect
TSCUSIHT SV Br°99 " educi ng undesirabl e side effects.
The invention al so provi des heterogeneous preparations
anti. body Lecul es.. For exanp
A spenggﬁJ lbriéggrrl ?rple%nﬁgr accq[J):dln%5 m'{% u g%seot amrle £ d:n mgy bind
NGF wipkh [thleubkF£imiign nfheal\/%}ﬂ@-ﬁapnsotanet heibodyhabhecud®, e.9.
scFv, 29@@1%%@54%13}3%/5%0&6 QgggsﬁgGélzoo!:arﬂ(ﬂ}pgnt folnlty that is
C-termnal I'ysine, with various degrees of
betteg| ycosyl ation and/or with derivatized ami no aci ds,
such as cycllzation of an N termnal glutamc acid to

mc acid.resjdu 5 1n further
» spe bR BaRd A8 ik 2 o100, tred tanDr et aBV R B2
neutraCisk NGMI w:htlcormpr psescy 5Eqa161m5€Aen@r)djtm@raaﬁipﬂiﬁdfyl c
d|n er, n r onaiL.ns, accor ding
mOlec?ig]t he pr esevn't in Jé%%rg%h ?%’iy 2 ?ﬁoo gleclff IIg(rélcleparrl ngk_'g @
potengyddiafti &s bpeidieng menber, a VH domain and/or a VL
domai n of the invention, which conprise expressing
said nucleic 10 acid under conditions to bring about
Bindipg sdifdribn o1 sarbrapecitiPe PHEREY nef Efseren VITne6RAL
bindi ) He@beVh SHTRNcombtJICCRNEF IRGrbbridd BbhAeE: Aspect
of the present invention provides nucleic acid,
generally isol ated, encoding an anti body VH vari abl e
The auhoirimiddeandf GjheVbreé.éuﬂ/&hivé:bﬂ::’ﬁ:rdhﬁﬁé ne divsbkosefl pnetiges
[ h |nv [ rovi des
over éﬂ%"tqg @&B’r? J.gftl%ragrlalprﬁ.gé Iaallltt ﬁgénco B 81%15 VH &BR
examp kg, \#Ibemsse@r}uen&en@r@c pesweawemm oresrpemlmdcy aatippdies,
Whlch% & @@E&g tfor Qﬂpﬂaéigcigwéﬁ/ 'degg% o%EanQn ngitgrgr%aen

and

Chronﬁﬁé%?vwmeem 395 iRes topesl tvrrleme SEQ HEP 1ROEUPES o

dlagnéﬁﬂithkéixxfdiEﬁkr][iﬂgaprgﬁéﬁt ﬂiﬂgg%ﬂﬁzﬁgoggﬁééjaﬁkégg§les
A ,..an

that frrrs ﬁ@rese%’ien oPe‘éE‘ii’Lllégﬁss% S eane rfarﬁrefﬁ%%gmed

therai@DRE cSEL) diRgNOst 198 £ ekt GBR? bSEQrhDWNA ui®fy land ¥htibody

materfg¥?3ln addition, in one ewbodiment of the invention, the potency

for inhibition of the NGF/TrKA receptor interaction is greater than
that observed for inhibition of the NGF/p75 receptor interaction. This
may confer advantages over other apparently non-selective NGF
antagonist treatments in this regard, either in the magnitude or
nature of the therapeutic effect achieved, or in reducing undesirable

side effects.

The invention also provides heterogeneous preparations comprising
anti~NGF antibody molecules. For example, such preparations may be

mixtures of antibodies with full-length heavy chains and heavy chains
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25 SEQ ID NO 200), 1152H5 (VL CDR1 SEQ ID NO 268, VL
CDR2 SEQ ID NO 269, and VL CDR3 SEQ ID NO 270), and
WA 288AF74¢VL CDR1 SEQ | D NO 398, VL CDR2 SEQ POX/N82006/000238

399, and VL CDR3 SEQ I D NGO 400), nost preferably
1252A5 VH CDR3 (SEQ I D NGO _395). Nucleic acid encoding
the 1252A5 set of CDRs, ntleic acid encoding the
1252A5 set of HCDRs and nucl ei ¢ 30 aci d encodi ng the

, 1252A5 set o re a so R% QY i d resen .
lacking, t(r‘oﬁem&?aLa[ g thtﬁ el’ slg‘é%ccg g .nﬁﬁel lation
and/o£DRsh &%tlbea)Rsmlde$@$,S sat:h@Rscyclﬂi@@RSlorL@tﬁRsnolﬁ—

1 ge 3C1I 5%[@ 1ukhRERGR.; (VWDL 2006/ 077441
terml Péé%‘ﬁ% 6%%3%‘} f20 er aspect lpr ovides ‘a host

cell transformed wth nucl eic acid of the invention.

In fuf&ﬁ@g agﬂééigart§§p§§$eﬂyigﬁ|é?ﬁ%laegeiﬁnﬂéoqgtgaOEU5¥éh@nac1d

anant|bdyVH 5 vari abl e domain, .the nethod
Wthhl?RﬂP&&Fﬂ@ T AFSURGCRGROLEPDIF FPEFT Bffc SdPAGRI MiiEtoere V8
domal@car@/o&vb cﬁvn&&hboﬁcd&ﬂlﬁ@nﬂiﬂ ithe i deiti ﬁlgvdého&‘toni;ehhs

condi tions_for_.pr t i on_of sald nti bod
metho%%l EaBFEPHORS A. Sp?ﬁaﬁl&gg % AsTS T ol grgoéucat |%ﬁn8{°r 2

VL doidirvaifi abé elrdemaing, aihdcpewidrige 18&miasding smithewsleic
acid *mc\‘g%h cé{'xcq_gtfbn\éH QngéQ{ gbo&@:?r'oau%leorpr %V%gfﬁj sﬁ;%c:.flc

er aspects of th prese I nventi on. hod of
bindipy gurbek onVirsprednprideravktdpash | aist a‘lepeﬁeﬁ*ﬂﬂ it -
pur|f| cation of the product. A nethod of product| on
y conprise 15 formulating the product into

A £urgeRipaePerbrod FEPUBFRIFH TERE BB oBdRe PR IC acid,

gener&£DNPARENE tedUGhcaging PhakiBORdy vl vyriaeeptam i and/or VL
Fur.t her. aspects of the present invention

ent
varlalbreo\ﬂma‘él?o?lsc&r?ﬁ% ??%ﬁg cont ai ni ng specific binding

menbers of the invention, and their use in 20 nethods

Anothg,; %g@g'ctz 5ENG,OL gg&% a'n'kfém%n'\'gﬁ Yi:glé‘é wlqemgl aads

atment of uman or an by t
genersbletulfspéab@q‘wdue@goﬁma YHaRB o M R tsﬁféuﬁﬁ%rﬂlisé osed

herelﬂﬁyeég%c%fpy 1N va cﬁﬁtm‘éc%d ttfx%ﬁat rremssmldwa@r@ﬁﬁs@@ ID
human or ani nal such

NO: 1%?reéftHnEHE<2 (S8 IR Hay ]19|4cl B Vot GBH%%F& |18 F?ea]t%ém)

1152u9tvia clRs egisE 10 NOk SDEIenVHi CDRR SBOBID pad:i @6k, WANEIVE CDR3 SEQ
ID Noc%h't,sggdaﬂ%ﬁéls 915'({)])?{ 58%31% glgp%éfmv[ﬁagnﬂ fs%g}t &éﬁgo:
394, Qohdift COR3 3HEdDablbe 39%)accorad&ic €DM gl eched pfegsnt

1133C11 (VL CDR1l SEQ ID NO: 198, VL CDR2 SEQ ID NO: 199, and VL CDR3
SEQ ID NO: 200), 1152H5 (VL CDR1l SEQ ID NO: 268, VL CDR2 SEQ ID NO:
269, and VL CDR3 SEQ ID NO: 270), and 1252A5 (VL CDR1 SEQ ID NO: 398,
VL CDR2 SEQ ID NO: 399, and VL CDR3 SEQ ID NO: 400), most preferably
1252A5 VH CDR3 (SEQ ID NO: 395). Nucleic acid encoding the 1252A5 set
of CDRs, nucleic acid encoding the 1252A5 set of HCDRs and nucleic
acid encoding the 1252A5 set of LCDRs are also provided by the present
invention, as are nucleic acids encoding individual CDRs, HCDRs, LCDRs
and sets of CDRs, HCDRs, LCDRs of the 1252A5, 1133C1l1l or 1021ES

lineage.
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i nvention include any in which NGF plays a role,

especially pain, 30 asthma, chronic obstructive
w@moaonamly di sease, pul nonary fibrosis, otherpPdi/eBa®es00238

of airway inflammation, diabetic neuropathy, HV,

cardiac arrhythmias, arthrjfis, psoriasis and cancer.

These and ot her aspects of the invention are descri bed

in further 35 detail below. WD 2006/077441

A furt¥cl BROBOIGO238s 22oFERMINOEOEYs £drdmeliSwEONVRRIENE 184 of

N I{)omt, out here that "and/or" where used hereinis 5
he 1ven§d°Raken as specific disclosure of each of the two
speci fied features or conmponents with or w thout the

0 Ie A _and/.or B" |s
A yet oftul}:%f'z?r s&:e%)él BS%\F:Ledeosf aergec ho )&\tucz:.lor)m a)J.éan antlbody VH
Varlak(lia ﬁpma\lrandhs mé tiwtd asmcltdiem: haususmexouesssm Virdua¢igoding

nuclelhﬂe %L.L@ SlaQ;hNg:mé\g%d( ﬁggocéﬁﬂ:(?c\ﬁ@e t]ﬂ:%trgngcfgsﬂ 2eeL Vihder

grow h factor. In the context of
conditigpsnfebroNgrtien mdr mald yartiRady NGF vaartﬁlhbeu glerin pay
be non- hunan hEF (e g non- hunan pri mate NGF and/ or
is also referred to in

Analoaﬂugcﬁ*%t%%o{]& e B GaTe" o5 0 WP tg AoRm s §4y specific
bmdlmbesemb@eﬂ deepei fing anUENELd Abrhuedhmariat a®¢ pEYSEed NG,

r not her non- human_ani mal coul d be used,
furthé% SSpeCts ﬁ?ghgn e @326 Pai n This descri bes,
as is well known in the art, sensation of pain, and

A metHB@yo@nﬁfUHE%§§erE%§3 Ef%e %Fsééﬁ’oéJ SBEQtIéH'aB ég? ly

eral gesi a (exaggerated pain response to a nor
Purlflp&tﬁﬂalof dhenpredyct - 25A-nefiiodd g fi rrsiehsar iy 6PMpE} e

formulcaauﬁgdtm pRo8hb AUty bhadndcssiRobn NRIMBELY AahBEYL)one
pont aneous sensation of pain caused_by any nmechani sm

aadi R GRBREE B o” BT Ay BB Haf ST IAReRcRECLPient .

pai n evoked by physical stinmuli, such as heat, warnth,
Furth%%g%gﬁ?cég)o%rgﬁgL”(ase%%bigglﬂ%lbnsgfgv1 eo£o comp031tlons
containing specific binding members of the invention, and their use in
methods of inhibiting or neutralising NGF, including methods of

treatment of the human or animal body by therapy.

Specific binding members according to the invention may be used in a
method of treatment or diagnosis of the human or animal body, such as
a method of treatment (which may include prophylactic treatment) of a
disease or disorder in a human patient which comprises administering
to said patient an effective amount of a specific binding member of
the invention. Conditions treatable in accordance with the present
invention include any in which NGF plays a role, especially pain,
asthma, chronic obstructive pulmonary disease, pulmonary fibrosis,
other diseases of airway inflammation, diabetic neuropathy, HIV,

cardiac arrhythmias, arthritis, psoriasis and cancer.

These and other aspects of the invention are described in further

detail below.
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novenent; - somatic and visceral pain caused by any
mechani sm for exanple, trauma, infection,
w0 ndobanmmt i on, mnetabolic di sease, stroke or PCT/GB2006/000238
neur ol ogi cal di sease. WD 2006/ 077441 PCT/ GB2006/ 000238
23 Pain may for exanple be Acute pain, short-term
pai n, persistent r|00|ceﬁ%|ve pai n, or persistent or
chroni c neuropathic pain. Specific binding nmenber 5
Thi s describes a nenber of a pair of nol ecul es that
have binding specificity for one another. The nenbers
TERMINILO§Yspecific binding pair nay be naturally derived
or wholly or partially synthetically produced Che
menber of the pair of polec area on its . .
It is WSEéen‘brtoaPEh’% Pt RAFTH %ﬁec?’?‘? §I |y %}f%djssefio gha ™ *°
to be |‘c$aktehe£§fﬁi’e&1$§)c corgriesant a:rfy eboh aoipalhkel cub aypespat edl
ol ar_organi sat.i on of nb 0 "
featuiﬁﬁ ProFOTRﬁQ§§§Fe§a£ I%fsW%FPOJ% ergg%? ggreéﬁgﬁgﬁav 3
and/ot le psoperiey tekebiawispgospricischdsyret Qfea@¢h otthdi) A, (ii)
S t p in.
T S R
receptor, receptor-llgand enzyme- substrate. The 15
NGF' present invention is concerned with antigen-anti body
t reactions. A specific blndl nber nor II¥ toxt
NGF rki“%% % Rekacife HavPRE 9 °%h %%ﬁoﬁ nthg&‘fi gntex
of thE%re%éﬂﬂpiﬁverﬁlsﬂﬁde A sbhehialg ymewtrer NGEY dbthcugh it may
be nozg—t églgm{,]eggl g%xglrh maplg? anattebﬁg]%( aB{dZﬁ%l Pai! H\F&F and/oxr

mouse biGHSi. ngNSths .y o bee femarei dea ﬂyyplﬂeﬁﬂn§Softh$r%nﬁy§ﬁéﬁt
of CDRs on non-antibody protein scaffolds such as
fibronectin or cytochrone B etc. (Haan & Maggos, 2004,
NGF uses d@ ep agsay deggmibady§rEpiibtisapormaldyypumgn, JAt or mouse
NGF, 151%](1{]@@“ $LOW LlotAbt d NG AR N8l decod RS bdUeSe®f & gl. Ofgn-
in a protein scaffold to confer binding 25
human§ﬁ€€@$?cﬁ$§ for a desired target. Scaffolds for
engi neering novel binding sites in proteins have been
reviewed in detail by Nygren et al. (1997). Protein
scaffolds for antibody mmcs are disclosed in
This WFP0B4FB84as niswhieth trveni hweritcopst desansialyéopr ot giadg, and
d t nc a ¢tin type I11
ney eﬁaﬁgbgghéggkﬂ?Q@L?eég?%%%e %%qﬁﬁngé%?ﬁgggloop
sui peprealgeait of ekagae s Wi ERIR oriPRREeofR aornoﬁ’ﬂ?ely painful

stimulus);

Pain

- allodynia (sensation of pain caused by a stimulus that is not
normally painful);

- spontaneous sensation of pain caused by any mechanism in the
absence of any apparent external influence;

- pain evoked by physical stimuli, such as heat, warmth, cold,
pressure, vibration, static or dynamic touch, or body posture and
movenment;

- somatic and visceral pain caused by any mechanism, for
example, trauma, infection, inflammation, metabolic disease, stroke or

neurological disease.
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CDRs, e.g. a set of HCDRs, nay be provided by any
domai n nenber of the i mmnoglobulin gene superfamly.
wab@escaiif ol d may be a human or non- human pr oP€T/GB2008000238
2006/ 077441 PCT/ GB2006/ 000238 24 An advant age of a
non-anti body protein scaffg%d Is that it may provide
an antigen-binding site in scaffold nolecule that is
smal l er and/or easier to manufacture than at [ east
SR A 'fQQdé(x‘H&Jl%CHE ea?‘cut\%nBLln, %'h%@toif_eﬂn %@gﬁ' fddrsistent
., _binding nenber may confer useful physiological
nociceptyysr Py Q}c ReRSLShPn&bPT | SRFORGC PR BOPeERL G pPain.
penetrate deep into tissues or reach targets within
s .gth?ﬁ gtructures or to bind within protein cavities
peciitc HiRding MFTPSAti gen. Use of antigen binding sites in
This dmxerdhes botherpeot ef i paatfof dolesullds roavicenedk imn\i‘esg;
speuéog&g IXPLO%%L rag §%$ ggﬁiéel%eg%‘é'rrs‘?o? Vaitsgg' gﬁba Qng pair
may begiadugsallerseived ¢haehbbddy or phobpslis sspéhe’tfmaellllyy or
produd@N0BhY BHiALCHE BLLERL G ARo18041 SALR! B 1 She:s ¢
having specificity for bin e target antlgen
surfaag,;cRrpp ot &Y ity /| HEJL%éP?ﬁéfJI i héhdry teopad nss gherefore

compldHeRit@ii b a1§afrl’:9éﬂl%r @Hé@i@b ahﬁa}_E@faQ:r birBanisation of the

anec o bronectin Oth fibronectint
other |“te|’“£86rr% HBlF | %foc‘f‘ﬁllﬁﬁ%lesa hE’Pu%\Eﬁﬁeo%ﬂ%%r% el E%g pair
have tskympheper:ty Mfcbmb@ﬁigeSpeé&xlcaamyet@ﬁmH)q owlmzf:h &kemples of
C te in a
types rb%fr%g-egpflé/%lghlg?ﬁﬂlrﬁ re an § 54'1 tﬂ) }ﬁ ,dgn%:l.otln avidin,

ecular Bond ion'to
hormorgrhiopneye steggphees m@pbcprelnganﬂ» g@r&ybtlendubl@tmtbe Bhe

preserﬁ:p E;’Lﬁlvghgléjﬁ I]_@I BQn@H‘%‘aV wdlP %rnqllagn-té}ltg_ggdyrt%%%”&eactlons

i nvention may conprise other am no aci ds,
form ng a peptide or polypeptide, such as a folded

A spedi&[’(&l Binding BetbPardorhe1ihedipkesid & abBotbele hav:Lng an
c¢ti.onal haracterlstli in addition to ability to

ant 1995 RAPRY Gt 260U GEPFY Lo binAPHG: HeBEPSURT Heffer may be
an antiibveptholeduy oAard yroa-det Betdgbpeotdiabehat Ofoniay sbe an

antlge?xogﬁgg%ge%lttg a Zgraé‘n@ﬁgén %ln%.r getl % m[:-_zésebé/ q:rove éX@y

Via a pt nd or ke r-exanp
means §§eéF$¢QEQmen§|ﬁ§ CDﬁ@nbernan@nG@h@ﬂm'$@oaecat$ﬂa¢ﬁp¢dslaush as

flbron@%tgn b AR ceRZYAE QAR N33 Mégbg@% ao & 'K%%B% et al.

bi nding site, wherein the antigen i nding site

1998; NyAHen 13 e’ ah?? GYen CAnkl tiFREoREs st 9Tt Hetaldngl prire acid
residudist 8FtH thp washigen prart@up atakydic 3 tonray pinkihi t

spec1g%c1Lyg%é¥ﬂa Eggg£éé”%a%ge£ Scaffolds for engineering novel
binding sites in proteins have been reviewed in detail by Nygren et
al. (1997). Protein scaffolds for antibody mimics are disclosed in
WO/0034784 in which the inventors describe proteins (antibody mimics)
that include a fibronectin type III domain having at least one
randomised loop. A suitable scaffold into which to graft one or more
CDRs, e.g. a set of HCDRs, may be provided by any domain member of the
immunoglobulin gene superfamily. The scaffold may be a human or non-

human protein.
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antigen, e.g. by cleavage. Al though, as noted, CDRs

can be carried by scaffolds such as 35 fibronectin or
wa@yieohmene B (Haan & Maggos, 2004; Koi de et aPCT/GB298/000238

WD 2006/ 077441 PCT/ GB2006/ 000238 25 Nygren et al.,

1997), the structure for ca rying a CDR or a set of

CDRs of the invention wl| generally be of an anti body

heavy or |ight chain sequence or substantial portion

An ad&JH% %Qfofrh\MEhQQnEIB%d§DBES%ef%eEcaf%of3]Q§ hﬁaéQﬁﬁ%iggﬁgovide

[ ocati on correspondlng or set

an anfolfgeﬁaeav%w Seéeuwmgscvﬁﬁcawdmﬁe%?&% 5bay yariuailer and/or

easieﬂ%h@ﬁuf&f\ﬁﬂ@eeh@xy dteakk anNgRehel Myoﬁaﬁ.ééhlga%neSSmall
The structures and | ocations of |mTuno [ obul i

size QHA §BPEt RS PRy BECH ST FPRESE BYF SRt %*Pfé?fé’elo?bcal
propef{tialtatucietaslan, aB DBy andenyEtatesls herepekrat®Weep into
avai | abl on the Interne ht |nnuno b ed
visond U Bedy b O R Sy SR o Pl AR By
protexmlce@'mteeél'mfs tﬂes’cmdﬂsaamqamunogl obul i n whet her
natural or partly or wholly synthetically produced.
The term al so covers any pol ypeptide or 15 protein
Use of GRFAPST i relinan €+ By naneR et L BP A By teil R escaffialBe diys

reviehd AARERESs | hz@to400n@@l%%la£lr@@¢rb|a@ﬂlﬂs ankliggna bétnﬂzll@gbackbone
site are nol ecul es.” such as Fab scFv, Fv, dAb, Fd
and ong, ryPghpdiadaPie 1PR5esit 1t SPothe aringnaet bridughge of
the lairher aﬂcbpsbddsl e;_seamhda&echQr &eabmque@tafceaee@rﬂajeaaetan
. DNA.t echnol roduce_ot.her _ant.i.bo les,

antlgecrh—iblnr o rmll eClIJ1 esrpgf At ele Q Fﬂ‘é bslpnedgl | CI 1gefth
antiggr. giSpah plameiibedyncJStsﬂehtb@cﬂm]Gque@lmylomnmvcef protein A
£rom & NAQAHE! NG LNR LOEO IR LA shIMENOG Qb (Y a3y | 3bLe

regi on, or CDRs, of an antlboytothe const ant
fibrop 16n§YP%rIIéoH§‘E%¥ﬁ Pegi HROPILERS f r AFBRSr RPRPIERFACHAS, include

synthéfica "Bbc hddarant ($4masa08! @) i, nwhﬁﬁe,arEOBaéébsto&n €@clotides

P- A- 184187, (B 2188638A or EP- A-2 OO and a | ar ge
B smaﬁoé’ﬁo‘é?l%%M&Bgnlcm’ﬁat’é‘f’%\?‘iﬂjér As ot her
cell producing an antlbody may be subject to genetic
tatl t her_chan
R R Tl AR SR s it e

speci@m bbodnegs meapebeagmdidingded rrha peedsart ohvertyison mhg
compriéa’gEﬂ@Ptéﬁyﬁéyacids, e.g. forming a peptide or polypeptide,
such as a folded domain, or to impart to the molecule another
functional characteristic in addition to ability to bind antigen.
Specific binding members of the invention may carry a detectable
label, or may be conjugated to a toxin or a targeting moiety or enzyme
(e.g. via a peptidyl bond or linker). For example, a specific binding
member may comprise a catalytic site (e.g. in an enzyme domain) as
well as an antigen binding site, wherein the antigen binding site
binds to the antigen and thus targets the catalytic site to the
antigen. The catalytic site may inhibit biological function of the

antigen, e.g. by cleavage.

Although, as noted, CDRs can be carried by scaffolds such as
fibronectin or cytochrome B (Haan & Maggos, 2004; Koide et al., 1998;
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nol ecul " shoul d be construed as covering any specific
bi ndi ng menber or substance having an anti body
w@rib®er4bi nding site with the required speciPCTGB006/000238
Thus, this termcovers antibody fragnments and 35
derivatives, including any pol ypeptide conprising an
anti body antigen WD 2006/ 027441 PCT/ GB2006/ 000238 26
blndlng site, whether natural or wholly or partially
tic [ ecul gs can rJS|ng anti bho y
Nygren |ggtn ' bt Al ngng?tsetruocrtureéquolrvg oo Gse gp‘to éanot
CDRs p@lgqmepnvem¢xmnewuhbrgﬁnarellyuhaJ@édan atdbiedy ewyy or llght
e 0 C - [
chain é(@iuee%%élgﬁ%glf% {él R@g%%%gddh’%§gﬁfdelégﬁrgﬁggb€ﬂa C@)R or set
of CDBybedwented |atteraa11waetlon|:9@¥lfﬁ@rp0fléé%|tqnéi§ea%3 Ioafblsét of

cors b dQraily AfcRRLiROAM QREI eIt AR riABUE ddmains
possi bl e to isolate human_and humani sed anti bodi es.

encodfd bY gRaRpHIISch SRR IR ACRESREAN b radgugsures and

1ocatd@$s:rdfbeﬂmxmbd~iaﬁhﬂxﬁraml&b1@ dohehs (I%QDb)e dPbég€ined by
not her e ta hed generat n

refergxbce WyéK%I?ar]tdl 5y ha%nCL ué’nal{iescr |ek1):§ Odvetagaﬁgable
on thenInuuamytp(ﬂﬁupcaVammmnosbmh @81 &ant er nimal &KEuimﬁ using any
and W92/ 01047 (discussed further bel ow).
searc% ﬁﬁé%nlc mce in which the nouse anti body genes are
i nactivated and functionally replaced with human 15

Antib88y ROy 9enes while |eaving intact other conponents
of" the nouse imune system can be used for jisolatin

This AesfftPaft PhodFESCPheitde? BRethar Pateer) oTSpAthet iF WhOLLy
synthaﬂ:tdahqg}ypﬁmtﬁfew escrmaytehtm s1entedeby awp@esgpqst:foreoar

es enerat ans of .ol.l gonucl eo S
prOtegn n‘iaﬁnggl zeag ahd & E n(%/ﬁ &t l%\‘ﬂ hRYS talg:I & é?(%?besd i on
fragmv:elcﬁ othst qﬁmprax:arrph earasbdéscantbsdnblylndﬁmappnke gdregholecules
such %3%@ QLrr g m@ﬁ?a'm (ég&’éaiab'ohigé.s been shown that

ragments of e ant| y can performthe 25
function of binding antigens. Exanples of binding

It :Lsff)é‘)&ﬂ@ﬂ%st@rt%k@ hondd@nEabadd agment 4 conskst sk Ngh Ofus¥l,
and CHl dommi ns the Fd fragnent

cechn{ing) SF, HeP O LB WPH i CRAL i =] O e s bodies
or chﬁmagnfnmledum@slshafmreﬂalthhéﬂspaadfi&iu@oamlﬁsecﬁrﬁglnal
antibS ng;ggr tlb gFué B?g¥€ e Hp%r? Jgggg q?H}%ﬁgghth
immunopivgivgtis vﬁrxabWH pegipnVl odothe @DRév)Oﬂ'aglanEdeﬁyQtO the
constér@@n%‘%{&g?% Vi cﬁﬁxgﬁaﬁd@ re%@&(@%%s PrdiRLENL L AYTERE o
different 1mmunoglobu11n See, for instance, EP-A-184187, GB 2188638A
or EP-A-239%400, and a large body of subsequent literature. A
hybridoma or other cell producing an antibody may be subject to
genetic mutation or other changes, which may or may not alter the

binding specificity of antibodies produced.

As antibodies can be modified in a number of ways, the term "antibody
molecule” should be construed as covering any specific binding member
or substance having an antibody antigen-binding site with the reguired
specificity. Thus, this term covers antibody fragments and

derivatives, including any polypeptide comprising an antibody antigen-
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fragments (vii) single chain Fv nol ecul es (scFv),

wherein a VH domain and a VL donain are |inked by a
WEewbioda41 i nker which allows the two donmai ns POT/GB2006/000238

associate to forman antigen binding site (Bird et

al ., 35 1988; Huston et al 1988); (viii) bispecific

single chain Fv dinmers WO 5606/077441

PCT/ GB2006/ 000238 27 (PCT/US92/09965) and (i x)

adind di e
bindi c%nszitbcguct%gd erpéé{r:leﬂflus%ltroﬁﬁ?wgz? gg%& l(Iik‘all H{ger et
Chimegic molpgodys qoppriehv on dnBiRedy ADFET-Bindeyo Rite, or

equiveialy,| ir8668d 0% LRBthdNGRIPPESLIRN 108 hSWrRhEdE, birisdges
linking the.VH and VL donmains 5 (Reiter et al 19

Clonipg fnsh F‘8§e%%1r?}5‘r P§|?Tglnﬁréewtil&oﬂéﬂstaoteadeﬁsrlkb?ﬂﬁPnE B-h-
012069myaral E0-heo1mmde3( Hihela abhrge 1299) of AubARq(ERPEI Nerature.
anti body) is a snall nononeric antigen-binding
fragnent of an antibody, nanely the variable region
Furthef tarhantméodyahéavie om 1Be|éilg:hbfchnaﬁ:1bo(dlyblehgﬂteeadlng have

made gp%g%ssz%{;ﬂadégj%sg Ué kp taHrgﬁlmé }flulmgng HQ§_bO&lég For

e pr oduce I nmuni Si ng
exampém%nmﬁlrbwéomﬁarw bgnradrerss plsmmheﬁgby Kontermann &

Dubela¥d@§N- REL fdicpBafeldndtand Aitheetiyed He@Rh NG AAR ¢
genes from ndi vi dual B cells. dAbs are al so

generi')‘fld‘t%éPBFéflcf piagirg FrPgFre. baphbppn sFRIqribpdein gsdgil in
many lsmlukmltubys adnt eppesriedthend S $uabl | tdo01makes wdwmo1o47

asofBiE SHLELLY I O G L ssul o0 ol Dle ot
antibodnigeneef ard himaptésanid bndefiticoionaylbereplddied with human
antib Weh%gnxghﬁe\/leg(rllv{: Qg@{: noth%lfbégrﬁwérie%ltlsy ?Sthsefeiinéggﬁs

€rein, or a omal n conprising a
immung Ayt i adn yeagse@tfagut shbateing. h@@arvv?éatebbiismc(weméez et
al., 8dd+)hodies are to be used, these may be conventi onal

bi speci fic anti bodi es, mhich can be manufactured in a
variety of ways (Holliger & Wnter, 1993), e.g.
Synthmﬁpamedb@awmmabhye@ma&r msn dvdaried bm(abdp'trdem fHomNPdhes

of t he b| eC|f|c |bo
generateofl%%n asoove AT &8 e%lsgé%% ll S aﬁfl %sasleé‘%’led
within roliidble hogeregh iot heCD'fE,TMdneehmml_}g)pa Hewdw idtedt he
Knappi&'@# ng, d MSo fKEéM% apti oqbg§%iMAth di fferent

specificity can be used and directly |inked via short
flexi ble peptides. This conbines two anti bodies on a

It ha$heh shoed &naROEYRARLides£NaiRo1 D ARAda5 e R&EN¥rm the
functfoann ok%ebgr?glsr}gr %%%Je.genvg t hgggmpalnes of binding fragments are (i)
the Fab fragment consisting of VL, VH, CL and CHl1l domains; (ii) the Fd
fragment consisting of the VH and CH1 domains; (iii) the Fv fragment
consisting of the VL and VH domains of a single antibody; (iv) the dAb
fragment (Ward, 1989; McCafferty et al., 1990; Holt et al., 2003),
which consists of a VH or a VL domain; (v) isolated CDR regions; (vi)
F(ab')2 fragments, a bivalent fragment comprising two linked Fab
fragments (vii) single chain Fv molecules (scFv), wherein a VH domain
and a VL domain are linked by a peptide linker which allows the two
domains to associate to form an antigen binding site (Bird et al.,

1988; Huston et al., 1988); (viii) bispecific single chain Fv dimers
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30 Fc region, using only variable domains, potentially

reducing the effects of anti-idiotypic reaction.
w®@e®pocishi c di abodi es, as opposed to bi specifi BCTMIBR@®6/000238

anti bodies, may also be particularly useful because

they can be readily constructed 35 and expressed in

E.coli. D abodies (and naﬁ§7other pol ypepti des such WO

2006/ 077441 PCT/ GB2006/ 000238 28 as anti body

£ bi,ndj .
e/ SAADE08D) o S0P 0L ShO% SHEH L) g5 5B
fragmgnjtisy aw%%rucrtﬁd bna%enfm*mrhéwai?w@&;@% sHeblimerkeptal.,

1993) .COBSt aplpy erdh£%%dy7ﬁ81e¥ﬂﬂé% ﬁay3$5“§t%b911§%dnb?e9ﬁ§d
ag ai nst NGF, then |1 brary can be nmade where

lncorpﬁrﬁéw%rcrﬁ |d§SVéP1PJé%F sﬁad%ﬁf dnticbid s VEpprbpii dpmeins
(Relteg:p%ﬁl %1 c,lbtnef@el a@:trﬁﬁodﬁwmpicwm@@! gca?gcg@@aeso MERYCH3
. _be ma no to es i neering geway et
domain fuay igﬁﬁ¥@ ??ggﬂlﬁln 9135?8'10 This describes the
part of a nol ecul e that blnds to and is conplenentary
t 0 [ f e e t.i bo
a oo Befletp dne1BblP o 47 ghEES TonBIR L 8 oy B bsHihg B agment
of an gptipedy bingdiehy diq e’araﬂwe efsg‘p@m sHs anhenbvd:rqdyohewue or

light %‘ﬂ%hgogﬁ’oltth%tt §Pec'2f0'0§?| l y\/’fp'dﬂg§ cs&u@ngaJc@rally in camellds
conplenentary to all part of the target antigen

(e.9. \RRBRE: a3 | §B% "By Pg P%‘?fb’é‘edahy TR 6 8y Frery C@ﬁﬁyld with a
targetPlaR€i§én 2 iRANLECHY amtPIsA-Rect Bec ARELIENanIVRIGRPBY t

. 1s termed an epitope. An anti body apti gen-bi.ndi
cloning (b d5ssn Besh RS gl 30LR00Y S OCHe B Plagpeible
in celdopamitisre. Praber addag)l atzenigobadyolamtilgen-driddienge sdituee

, ' h
stabll%%g?x(t\% a%@m ?gﬁt%o%xﬁ"ég%%h&ﬁ% %I nlac\ré‘?gl algée% %Ingnsultable
for selgHfiogpaxd REEInHY gakaye thonys el qnyCﬂéﬂerbxnﬁunnemember of

the prelskHat 1%&%%@ 13Ng mﬁppisﬁl spegidi %Lbaeﬂaﬁg
pair will not show any sign ffcant bind di ng

SubSt%FékhYe%S §ChePut haFer s csrpéci"ﬁu e WLnSPﬁ@l’béroF‘ﬁéH%f)g a set

of CDREneuberdndis1lql 80 appbicaldreinhere e. g. an
antigen-binding site is specific for a particular
epitope that is carried by a nunber of antigens, in

Where Whbpécitiasentbieodipachte ctdibedised Neiber w#y el ngntdrecional

blspeGQQEEg§HEJ%o@9EQQ ﬁﬂléﬁ cgﬂlﬂe ﬂSn@fﬁé%JEdeiﬂﬂ%.%%r&QE& of ways
vari ous antigens carrying the epitope.
(Holliger & Winter, 1993), e.g. prepared chemically or from hybrid

hybridomas, or may be any of the bispecific antibody fragments
mentioned above. Examples of bispecific antibodies include those of
the BiTE™ technology in which the binding domains of two antibodies
with different specificity can be used and directly linked via short
flexible peptides. This combines two antibodies on a short single
polypeptide chain. Diabodies and scFv can be constructed without an
Fc region, using only variable domains, potentially reducing the

effects of anti-idiotypic reaction.

Bispecific diabodies, as opposed to bispecific whole antibodies, may
also be particularly useful because they can be readily constructed

and expressed in E.coli. Diabodies (and many other polypeptides such
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30 Isolated This refers to the state in which

specific binding nenbers of the invention, or nucleic
wa@edod/ogrendi ng such bi ndi ng nenbers, will geneeEGBGHO00238

in accordance with the present invention. Isolated 35

menbers and i sol ated nucl e'#% acid will be free or

substantially free WO 20067077441 PCT/ GB2006/ 000238

29 of material with which they are naturally

as an@SRG @L?%ﬂéﬁ%h 88 acgg}%@rlep@ mﬁ@iﬁ@%e@&fﬂeﬂl%sc can be
acids with which they are found in their natural

readilih\Fel§RkehtuSige Plh%geeﬁ’\}ﬁ%%ﬁfm(r‘??%ﬁl%ﬂ‘ldh frpRylrgries. If
one afi &FAtRE difogy €€lto BUl kehe)conbean sUEd P epedild, owltrs a

i t DNA 5 hnal t d t
spect CATO TR ARN OO NGET orierod, RS Bant B Mtadk; uibee the
otherwirnh idi Varcidds aorl axdjantabb@aifdasprwrnfame practiicdlty
at
selectlll POBE ypg fl%ot,g%f Wags £xannl end eﬁéob@-lLFo_holes

e m xe atin Or ot ercrrler5|

enginggyeiahot dRedzavayi k02t 4or é%ﬁ)at es for wuse in

I mmunoassays, or will be m xed with pharmaceutically

acceptable 10 carriers or diluents when used in
AntigeHnging Htte herapy. Specific binding menbers may be
This ﬁés&as?sg aﬁl&d,paQEt bera mw&iﬁi'd Yhet Bm%%beaﬁ?\gs CCAGE

et er ol ogous, _eukaryotic cells (e, g.'. . or /

comp L GRITBEEaS0 R 85 BHE Olelhtuly et (v SanpFh # Sacibody
molecypleodiic ke infeaxpressiaon tha antpbokar ywtigen-behd)ng site, and

compry%.@ 36’88 irag %q_' t&g aD%T% 5§|;E%h%89§ég-@lg§l IQJ%C?S to, and is

a specific bl nd I'naccordance wth
complenpntapy es@rftlli nvemntor@fpﬂ@ef grabky Feutgeal. i sfélsen@an gl gen

is 1aﬂﬁ9r§ﬁ 5&%ﬂﬁ3d§hm§§ oﬁy% Bﬂﬁihﬁﬂx E@f@féﬂﬂa§%§a£€;%ﬂ $he

referred to as its neutralising potency tency is

antigeyr WREFY RAGST dSshermpsd 4R $RISOPGal AR 3% LR AREdgen-binding

site xﬁayherev\pwncgdabgdond B0mbse ta‘iﬁlﬁls@j/ afhﬁla{aw:c déMa)ns.
centratl Q antl nmol ecul e n functi

erere @150 0an atdRoly, FHH GBRCT AR SHEY PSS P L GC Caboay
light b:ikrallogvaaiahrles pegser DYLD0ard @h hbsibvaii heavy |dhdingamdable
regiodl ( yg_lll)r)g studies, 1C50 is the concentration that

reduces receptor binding by 50 % of nmaxi mal specific

bi nding level. 1C50 may be cal cul ated by plotting %
speciBiol ogi cal response (represented

This may be used to refer to the situation in which one member of a
specific binding pair will not show any significant binding to
molecules other than its specific binding partner({s). The term is
also applicable where e.g. an antigen-binding site is specific for a
particular epitope that is carried by a number of antigens, in which
case the specific binding member carrying the antigen-binding site

will be able to bind to the various antigens carrying the epitope.

Isolated

This refers to the state in which specific binding members of the
invention, or nucleic acid encoding such binding'members, will
generally be in accordance with the present invention. Isolated

members and isolated nucleic acid will be free or substantially free
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30 e.g. by calciumion nobilisation in a FLIPR assay,

by survival in a PCl2 assay, or by proliferation in a
waBeok/opral i f erati on assay) or % specific receptDGB2006/000238

bi nding as a function of the |log of the specific

bi ndi ng nmenber concentration, and using a software

program such as Prlsn1(C}a%%Pad) to fit a signoida

function to the data to generate 35 |1 C50 val ues, for

o 0o 07 T B Cha006r J0D2487 oK EDE PR 2 other

polypgnidideg eermedlein acicor dabeevhiichhthdie ameefemhd 1n their
natutdlV @Atk OfhmdHief 85':3'[&@/ ehQD%%e%thHH%MﬁFtﬁ%g are prepared

intracellular calcium no sation in ce
(€. 9 oxqsilds SPHE TR k BhpR cBIftoPreRarpticn| 1% by recontinrartt PyA

techﬁd’l&i@@f ped &t salat Bn avlFdAcgene viher 'Mle%tb%&‘éea}f!ﬂ%&% !Lé acid
ci um nobilisation assay as describ

' ca
may ‘i’en @fgﬂ—yr}?fee ﬁgr%’r]ﬁ‘enéss‘b‘étﬁdﬂwa%‘?%&nﬁ’gSﬁéh%eﬁor practical
purp@ecobdi hgpltaretine fowembhinple Hbhkeherddsy waas @oMlQE}CMe mixed

with %i)géq}g &F é)&%létéggé#%ler}gohyg%%dzlgg %torﬁlélcggtsﬁt‘d:enmlates for

use %rwppgaS@ﬁQ spedilfli bebnncéldnglmmjwmﬁeﬁhﬁzally acceptable
idnenti @m gy |e refer abl

carrlz 5 nM or Iegg%lﬁ%{r ggg%ie%{erébg%%{ i %ife 58 Spec}/flc

blndlﬁ’&r TRERe T |H9Yp%f€e1m<r@ayém| fihker Itaﬁ@rpblxermy ny'SSﬁSiEsms of

hete:nﬂ:l\]ﬂo@bulo~ 9§Lﬁﬁary8tgc &l@sn%Qf lc@8Sor Qis? NivkREC |8&.Jsi§0593)2 cells,
or | ess; nMor less. In some enbodi nent

ot “ieﬁ(emﬁést%%V%@X%O%b&étp@dwﬁm by XpPEEERtIR ridy abErOkarYOtlc
cell)betweerody1b+280 nM 0.1-50 nM 0.1-10 nM or 0.1-1.0

nM For exanple, potency may be 0.1-5.0 nM 0.2-5.0

nM 0.3-5.0 nM or 0.3-0.4 nM 20 In sone enbodi nents

DETAIGED RBSTRARIHONON, the neutralising potency of a non
potency-optim sed specific binding nmenber in a HEK
cell assay as described herein is about 1.8 to 560 nM
As notefl At RGRPRMIiGr Pakding pegbex gn6rocpMdre wath NGR,

presehf Sﬁ@ltﬁ_ﬂfﬁoﬂté@ﬂa%lytﬁeﬁlﬂ}%llﬁgé’é |N_@Eng PRL %5‘%34: ofc which
opti m sed hi ndi ng nenbers in HEK cel egss%w teh an

g P a6 > 3 e el T H “Bba (a0 12 BORESERrBorency.
human NG-, about 0.11 to 37 rimfor rat NG and about
Potengyll's trﬁar&!{l?%/l é)ﬁ)&e g © Ng: I@Mgﬁ&gyt%gsrg%ﬁ%ie%ﬂ otherwise

exanpl es on et° pot enti e
stateg) t hiftrth lsot‘-léfnelgﬁdlept imhigdtbon smreberatsioth tod gensttabedy

molechﬂgherIrthlﬁ@@J’Yon%@.egégéfs,b'Iegbn& the concentration that
reduces a biological response by 50 % of its maximum. In ligand-
binding studies, IC50 is the concentration that reduces receptor

binding by 50 % of maximal specific binding level.

IC50 may be calculated by plotting % biological response (represented
e.g. by calcium ion mobilisation in a FLIPR assay, by survival in a
PCl2 assay, or by proliferation in a TF-1 proliferation assay) or %
specific receptor binding as a function of the log of the specific
binding member concentration, and using a software program such as
Prism (GraphPad) to fit a sigmoidal function to the data to generate

IC50 values, for example as described in Example 2, 5, 6 or 9 herein.
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menbers froma given specific binding nenber, it is
al so noted that 30 high potency specific binding
woreober=4may be obtai ned even wi thout pot encyPCT/GB2006/000238
opti mi sation. A specific binding nmenber in accordance
with the present invention_ preferably inhibits
NGF- mai nt ai ned serum depri$®d PC12 cell survival. 35
The neutralising potency of a specific binding nenber
of the present WD 2006/ 077441 PCT/ GB2006/ 000238 31
invention in a PCl2 survival assay for human NG- as
A spedeficr bbedidemeber iim Exaoplancs istiyerer akeyenb0avaM om
- rahl s -0 or
e e L A e e aran harei n.
mobllxﬁﬂteﬁeyl@pﬁ%ssm@@?sﬁcﬁg BekAy SEaR &P Tac ki 8veShiigher

recom@mant&l@:tém%@e@a eo@.thpﬁefﬁf@%ﬁe, af&doqabﬁaﬁc@lﬂm@h Bglls.
has a potency of | ess t %e )

nmenbe
In a ?ﬁ%IPE"nﬁleFQ§ ﬁﬂ?l%}%?ﬁﬁep B RE ??F%ﬁ&ﬁ@d 1n Examp
herelﬁ,m&O@pBEIEiSG bﬁ.ﬁ&ﬁﬁ@ynelm&eab&i&oralﬂgntfd Qthemfiesntl.oR nM

preteSipSongs 4 KoveneoLERTY, PBY 6 RELIBED Rl 300 1ces
than 608 |1n0en$@,or80 t'ﬂ@, redut 6al i #0,n§opot @rroy 16f nid.  poteatly, 2
spec:l_j‘i:')Pc:t Ibq]naJe.lgijg scr I dh'{’]%dllﬂ‘gem%pleﬁaé n, %OQQEZ%SAJE \él \ﬂﬂl or

erein 1s about 70nM
less, mnﬁeﬁ@rm #hd PY abdifss. 2org Frsier ot F‘%ﬁtOJ}\l@PsslS n

partiSPRGH! % EroidicRdeMBIgnt §, aaeObdased, Wit b. 5hﬁd@ﬁ€$€§§
i nvention preferably i nhi bits NG--stinulated TF-1

e.g. Qef PMopPEl tesrali 3 P Lemduth-&l PYi Mg I568eney bt 2a™ oF

less. Specisbhe &ivudiipgnoemee febstdl hyy dopaiveneys . opi.m sed
speci fic binding nenber) of the present invention in a
TF-1 proliferation assay for human NGF as descri bed

PotenhemeWnbémmﬁx&mple 5109 28, geresdl by, P .AMLernMesy, 0.1-1.0

r refeerna spegikfi

T e A M LA LR

or 0. $éé§ tMan 0.7, 0.6, 0.5, 0.45, 0.4, 0.3, 0.2 or 0.1
nM f or human NGF. For exanple potency nay be betmeen
0.05 - 0.1 nm 0,05 - 0.2 nM

In soge £TRRFiBEREE 05 the) BVRREIYY |tr}i‘es’6?fét%86f‘?‘mfﬁﬂt§“8¥ of a

non pétrdyR¥eainioRd bbébiﬁm¢tb&hdiﬁgﬂ@embéfrquaoﬁEn cqlat ensyy as
descr %Je(ﬂ WFZ?S’% Islpse% E: PIanl n966Ten %rr IQumanTEGI]' arbdc{ Sb‘b‘ét 2.9

assay as “degcri herein s a
to 62§ M0 fenMdoNGTUnEm NG, eabmﬂmments, the neutralizing potency

of potency-optimised binding members in HEK cell assays as described
herein are about 0.12 to 120nM for human NGF, about 0.11 to 37 nM for
rat NGF and about 0.11 to 71 nM for mouse NGF. However, these are
examples only and higher potencies may be achieved. Although potency
optimisation may be used to generate higher potency specific binding
members from a given specific binding member, it is also noted that
high potency specific binding members may be obtained even without

potency optimisation.

A specific binding member in accordance with the present invention
preferably inhibits NGF-maintained serum-deprived PCl2 cell survival.

The neutralising potency of a specific binding member of the present



10

15

20

25

30

35

0.07 to 1.9 nMfor rat NGF and about 0.07 to 1.4nMfor

mouse NGF. 30 A specific binding nenber in accordance
wowdaok/ottael present invention preferably inhibiPCT/NBE006/000238

binding to a TrkA and/or p75 receptor, - preferably a

human Tr kA and/or p75 recepfor. The invention al so

extends nore generally to @ specific binding nenber

that 35 preferentially blocks NG binding to TrkA

invent ®2€RL 04 ﬁbﬂérsb@*ﬁ&&ﬂngggytf%rv¥lﬁggpﬁﬁﬁﬁ7Z§4éescr1bed herein
PCT/ GB2006/ 000238 32 p75 receptor. The neutralisin

in Exaﬁwgnéyl%fge&egaébrf1|5@0bp%o%gleﬁ§mfétd iEnBFHERTAPLY 50 nat or
less, pat &DC_MMO;M iissed zsdogszpimqkeka adbﬁ@ armrrEer defdnsttheted
inyention in a TrkA r tor In ass
hereidy B E ey TR RI ST HT ERR AN 65 £0 GEeRNP b Sheg ARY baltes
potendiess, Prefardbly d.spwb®51¢ehmﬁdﬁog Menbeut has | sipogeheyart or

5PLef € |y spegji,f i £ pipdi r-aof, th
tess e I Lo el sy e DR BTty 20 rome
embOdJGf!eZlFSO.Hoi‘mﬁCYOl@WQOQWVI ﬂol megtr abisi Mg 2haleer NGEe. Thus,

potencg} &qg,nge t&tu@%ﬁ\ 0 Fprorezsamn@,andp@tﬁnqy 5By @p 5%ekween
.05 - 0.1 nm ‘2 nM 0.3 n

0.4 nM or 0. 05 - O 5 nM 10 The neutraI|S|ng potency
In son® eRbSERdHUsCobi figE NGvEREEY, &H@rﬁgﬂﬂfﬁl§21ng potency of a

o LG RN T R AT N
descridegichebeth her ebout 0 .Exaopd®nll Esr lgener BEF yarld Ssndbart 0.2

I bly 1 nMor less for neutralising 15
to 54 > ForP 0! y g
° ﬁhnaﬁr %%%eferably a specific binding nenber of

the invention has a pot ency of or less than 0.9, 0.8,

A spedlfzc Ql@ﬁlﬂ% ﬁemﬁhfhanaécofhé%c@rw1££ %h@ £é§ent 1nventlon

neutralising human bi nding to or exanp
Preferﬁ&&gnt?hwsw%e&t%@ﬁabeﬁ TE- QeHMpreliferqugnnM Thy 1
neutra—ll@lﬂg NdMdtehcd of G EsgBMdeH b@.n&lu@g Gnelﬁwbrzgms_&[&&ly a potency-
rre Sp i ¢ binding rs accordin
oot Be8 SRt VBRI PRAPHIC P &% - SREmah SMdPBr F t 21
prollﬂﬂ@ﬁylcmrﬁhsmg for TrdwAn N@tenﬁdas¢mxﬁé@rhatefﬂI@ﬁ axetpINGE is
generéﬁﬂ dbrﬁhté} EZ?S,S%%#%Qg ﬁ@ﬁﬁr84:§¥s¥ n%gly, a

odi nents a er of
SpeClﬁlﬁvéh%qhéw nla§b%tr|qﬁ/\éhe birnmnﬁgonrtm%uat pghereqm@nfanr ld4s, than

0.7, of.el oM i tkONo 4, 0.3, 0.2 or 0.1 oM for human NGF. For
example, potency may be between 0.05 - 0.1 nm, 0.05 - 0.2 nM, 0.05 -
0.3 nM, 0.05 - 0.4 nM, or 0.05 - 0.5 nM.

In some embodiments of the invention, the neutralizing potency of a
potency optimised specific binding member in a TF-1 proliferation
assay as described herein is about 0.08 to 0.7nM for human NGF, about

0.07 to 1.9 nM for rat NGF and about 0.07 to 1.4nM for mouse NGF.

A specific binding member in accordance with the present invention
preferably inhibits NGF binding to a TrkA and/or p75 receptor,
preferably a human TrkA and/or p75 receptor. The invention also
extends more generally to a specific binding member that

preferentially blocks NGF binding to TrkA receptor over NGF binding to
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of NGF (e.g. human and/or rat NGF) binding to TrkA

than for NG binding to p75. Ki may be cal cul at ed
waigioag74e forrmula set out in Exanple 9. PCT/GB2006/000238

Alternatively, binding inhibition constants can be

expressed as pKi, which ca 2be cal cul ated as -10glOKi .

Thus, a 30 specific binding menber of the invention

preferably has a higher pKi value for inhibition of

p75 rNEpdicndi g trf%ujt-'irgfiélt}@qugerpz otPhefraklh ¥, bfhding member
eci fic bindi menber according to the invention

mOf%f%sﬁl PREPREY NBE 18R bsrrat ENGRIRALRY pmRer) ned Ehef PEpsent
:anen{:_(l.\?/l&ﬁéhhanl‘ﬁ-kzx %e%ep@eﬂba.n?_@n@ba_@,sgg 8s cﬂansé:,rig\e/\% Kre@nin

or exa e SpeciTlLC I NAl me er
Examp bty s 8 7SI PAT) GR2 086000558 PISTRERP B rd it SRertor
neutra\lid'in@nhaﬁefn NGy Ofr@mublfz), 2bspedinid ad’idldliﬁ@ mmber of the

th.a ff|n|t of ab O 0
inven onvélagvgrl?oatn £an ﬂb %Igcél es’ di sc séegzdher e|

0. 075n@y fige néufmaid,@ced Iantdinusiéﬁ himdihe P bdat | hwertiople,
potengyln{a%%ggbé%eheado@f CQ”}B{T” af. 'Ognal 0 Cj] Sbry in 0.3 nM,

(f ying nultivariate data anal'ysis tec nlquestothe
0.05 sttfcblir e?priofér rylext™vity rel ationships (Wld, et
aI 1984) quantitative activity-property reI atl onshi ps

Th gtl bodi es can be derived usi gg wel | -
© n%tﬁ? At HOEEERNT Qe SPEaEH 29 101 é‘i‘%“@?iﬁc&?"rmlly a
potentfg:i}:ﬁﬁ&i%d s;wtcﬁetcn wieeiagai dntie rancs cdras@n:ésaw li@frention in

a p75(|\§cre Qr b:Ln 8, Kagdel 1%e aﬁk J_ngékam i
KFZano (5180 "{ten rran e9@9 sp (gEfﬁ
genergpip21. @rwé@r&l‘efssmmmﬂqaaﬂbvly 'ﬂhelMppaneersm ésrorﬁeutralising

human"’l‘!fglil bogk@lser%@i bea d@gféc‘i@@o“ﬂﬁf&hﬁ&%&hﬂ‘e@! @nghe J.nve tion has
t heoreti cal 5 for exanple, analysis of |1k P

a poterfin €t oF eEﬁ%fuéBa’érocgal 8uPat®d 18- HhydiscolhiéniGal O Y2 or
0.1 nu@rmeh&yaraqflsaat;ub@mh NEE USTHeR ngf HHGETsaNake ANk ot Iie;e

nmens structure nd these pro ert| €s, can
pOten%ﬁ‘?P’d%? gbe%“‘eﬁé‘l§ ]9 3’ ?nm\&'or%l tnat § ahtl t?oéynM 0.1 -
0.5 nMntargent bl redinMg S te conposed of a VH dorml n and a VL
20 donmain is forned by six | oops of polypeptide: three
fromthe light chain variable domain (VL) and three
Some Freferree dreaiyichaindingrbeifiers doreidingVED. thngrpsest
inven®@fordRhh Dod! @& r0f e ké]omméﬂo{ﬂﬁog f:%ﬁtl\i‘gﬁ B@ﬁdlng tg Trka

el uci dated rel atl onshi ps bet ween e seguence an

recerqy BESHE HEHSRORAI OVaRt NﬁEtQ&@l@ﬂ BRItR Bodg B -ni ng
Accorc&lrlg&& (Qliliohlleaeﬁlboc&menlggaz,sp@c1g§c Lpizidk agi mer@erdbs the
1nventlon %as So%erre cil%gsIrl]{ﬂ?lsbJ!tq.%hycénhsattant?xf%gptfofroE.nhibition
of NGF (e.g. human and/or rat NGF) binding to TrkA than for NGF
binding to p75. Ki may be calculated using the formula set out in
Example 9. Alternatively, binding inhibition constants can be
expressed as pKi, which can be calculated as —log;oKi. Thus, a
specific binding member of the invention preferably has a higher pKi

value for inhibition of NGF binding to TrkA than to p75.

Preferably, a specific binding member according to the invention binds
human NGF and/or rat NGF with an affinity of or less than 1, 0.8, 0.7,
0.6, 0.5, 0.4, 0.3 or 0.2 nM. For example, a specific binding member
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the third region (loop) in VH donmains, binding site
| oops have one of a small nunber of main-chain
W@ owboTTt | ons: canoni cal structures. The canoPCT/&B2006/000238
structure forned in a particular |oop has been shown
to be determned by its gigze and the presence of
certain residues at key 30 sites in both the | oop and
in framework regions (Chothia et al, and Al -Lazikani
may bisd Maiman SGPra)kh dhi sfRnhudy of adequehs—HtAUEH L@l rat NGF
. rel hi b d.for, prediction of those
with a gueg§| foanogﬁtgb%%;‘) o@ rf(Mnovvn sequence, but of 35
an unknown t hree-di nensi onal structure, which are

As notémo%ntvéﬂa%sz QGJnQ:Z.Eéé} IIP qyc@ggqgsgqgggg hee.’c%:m may be

mal nt ai ni ng ree-di nensional structure of It

produced s Hfed J-meﬁéé ReGSRNE ADTRHdORg sPRidiomiiapt the Teageot

comput ¥ 80t LROS 439 be Lankedy Mtbyaggmrda%anagiwﬂ%
redictions to the output fromlead aqptimzat

technigygiefiomERt S F AU TUr 4R ﬁF-‘éTa"atﬁﬁﬁLB&chFlaéflﬁBﬂ]éer%éﬁ"’ﬂ:‘é et
al. 158zc)r qahﬁdltﬁti&;heaaﬂivmwrmmub:eliﬂwishuas et aaltibodies
can be q%&ésgu a%%l%w&f%v% emé%%ga e%gﬁpnggég)gﬁak as

statis px@tlemngvewa:lm, sa&twnamdcemaltysnsa@@fdhnasefpmﬁoa@e (Norman
et al, ?%BaSK &ES.L' gzh%sa{;lﬂcel( Acigggerfy ’anlaggkg G 0@96\91%% SWs Frank,

eItSCh e Used to evaluate

1999; Pepision| éE%b@tOuO?ut@m@ &t Vwaﬁagnh orfhienPIeP e e eEDRE

antibodidss c'aﬁfﬁé r@r‘l‘i}ed MEYord Qﬁﬁlpﬁzaﬂs %Gidt ﬁhé@lé%lcal models (for
substi tuti ons likely to have a m nimal _or _benefici al

examplef (FEELYShS &ttt iV ey aFBcHIGUES TRdiirEIctY make

physicscHastiich Ut podpe vy ho aazrmn@dﬁcsed;ueﬁe«queimesmﬁaﬁaaﬁ three-

. anti.b VH or. VL .dgmai ns_and .speci b|n

dlmen51o%ﬁ% %Q¥u%ﬁﬁ§gglﬁgda§h§sgvgr? ﬁﬁ%efnc??ua 9 rﬁ%%nflngly

and insegpdnebsommy be nade, with substituti ons that may or
may not be predicted to have a mniml or beneficial
effect on activity, and tested for ability to bind

An antIpfvo rrREIRT RLPSENNGH tenaPBROSeEr ANy Bt Herefesided VL

domain ¥ ERfi¥d kz_ps\(@r 1@&&@ o@oﬁ@lﬁ)e@ﬁhﬂg a@ix@esegmm light

any_o omai ns

chain %ae‘aﬁg’ﬁéeéf”%ﬁlél éiﬁ%ku?ﬂ%&?ﬁﬁ o‘?’%?&‘i BE%J‘Wﬁ’eFHah’hy’aﬁéable
domain e(¥H)0y eBnd IysdeCOf dAtE®oui s dﬂmnpmesajmllcnyemdme RSs

eluCJ.dQéedClilréigglonsEgrt Ilgeul:waerenvghl anet %eng dCltg;dg 0 1eme(r)1r310nal
am no sequence St grafl ons al?
Structld@l @’lfl @ntlhsqgikyst:pmriﬂmq anble!s)r(chnsma |e¢n adt h$19225Aam no

Laz:.ka@.@' Qi;ttr §§| dl%h ﬁ%&% rEPSt 1 &%ﬂiﬁ?oﬂ&pl%otﬁgﬂeré}tcieggsfor
| ess han
the third region (loop) in VH domains, binding site loops have one of

a small number of main-chain conformations: canonical structures.

The canonical structure formed in a particular loop has been shown to
be determined by its size and the presence of certain residues at key
sites in both the loop and in framework regions (Chothia et al. and

Al-Lazikani et al., supra).

This study of sequence-structure relationship can be used for
prediction of those residues in an antibody of known sequence, but of

an unknown three-dimensional structure, which are important in
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about 15 alterations, |ess than about 10 alterations

or less than about 5 alterations, maybe 5, 4, 3, 2 or
wda2008l0tasat i ons may be made in one or nore freOEGBRI06/000238

regi ons and/or one or nore CDRs. 30 Preferably

alterations do not result Ln loss of function, so a

speci fic bindi ng nenber coﬁgrising a thus-altered

am no acid sequence preferably retains an ability to

malnt:.birﬁ%ga@gé ofhﬂ’é%uhilﬁéﬂﬁ%nglg:s tﬂ\@tgre p(gfeflq:r aébé( léotps and
retains the same quantitative binding a

henceﬁ@ﬁﬁ?&PPs@%ﬂf%ﬁﬁlFP?%F§%§15YSpé@@ﬁFcpfﬁqﬂﬁtﬁ@nﬁéﬁﬁbbelhaCked

up byMﬁn@%r&B@n&& ahbepaddiRibss N tABASuttd£ras TRASUr ed
i n.,an assa desgrlbed herein. WD, 2006/ 077441

OPLIMEELF G 938 3% RLSETTEFErabiRfo*Fhe §gder gan be
creatd rdi e nEntigiodg ongilrdcsilag (ehdthis; aéteyied19aﬂ)ruxlaQ|dny

freeli&%‘:&q_rﬂ%ﬁ%p%sr %gnéngp J.a\ied a?alt IeI ts&cflam g Og\l/;?h elit ' Ig &Sfees,

eration nay
2000) anwn@rat${hrwa§mdh€§amuph 5n@1an@ﬁyﬁa@Lﬂqﬂtwyrec@anhagngsunh as

In31g1p@rl‘.[3t ;@@éjﬁé}y%m PO %C'oq Dggﬁjlvfl)éhn%%;e &05e1@51§ %%9? may

acid reS|due into a non-naturally occurring or
then by RS§fahel L urbP ROl AsERSAGUBR o tnpreh position in

the CION- RALYI Bl AFmAE CH a0 tREN VAN uSEANEALA ke ABIKR iGk Hons
Preferred nunbers and | ocati ons of

o,the sequenc
kel Bl APE Gha PG bitfe REBSE BT g L Frverit] 6RELr Y -
descrlbed elsemhere 10 hereln Natural Iy occurring
The t&g]eﬁglu l@‘éd g I%% su Stl}{?l%gg%%w' _i%rgrﬁ]i%oﬁlglc%
sequengesCof ¢@RsR aHtl]@PdYEVEiyor Héh ot amelamd sbagl&id etibding

membe £ GRS NI Stranded O -3l HQ @R d$ei nq}alfqgn@nélecfbte[ﬂ@és may be
residue that may be incorporated into a polypeptide

made, B&&&lbsﬁ%sfdrt%gwttwoﬁ?m maaa{lworlpeopraﬁl%adsftpngave a
minimeAMoRObdde AiRiid 1 €8f4Ht€ on l\@cflt:ﬁ)tﬁ&@ﬂa&rdi FsBed aﬁ.‘dxd%b&@YtP &o
ura curr - nat ur Qccurrin
oind. R/ Speder T E WA Bt/ pF i aiY < TSRt RS LA MyoREF U
are known in the art, such as 4- hydroxyprollne 5-

Varlat?)édﬁgﬁgédry Sa'IrHﬁo %%Jg%tsmﬂfgﬂéet qulrggnté\l- o%c ! SIE r neVﬁe%rgd VL

Voet & Voet, e am no acid°r S|dues
domal%ﬁ'@hﬁé?Iﬂﬁﬂﬂe§é§SaQIQZHEE¢1¢¢qyllal%#ﬁPHQQthhQﬂEMN by Ovd y

employl%%{ Eﬁcﬁéc%j:d%hcé he Y &gE %f&é%nﬁ%f 1 AL ATLR0- 881 scussed.

guence mal 'y in the present invenfion an am no
Particiidg V%“éﬁ‘tE m%h%léé?doneolﬁ’ﬁf PPES GieRendbodl meArsnee

alteraﬁﬂpnBE(ﬁd@t&%nQiél@ltﬁion Ahﬂﬁﬁ:&tﬂl@%bm&idy@@rﬁfs@&%lon of an
rrse a La 0 acCl Into replacin
amino atc Wi f%SlJT%E{} a%ﬁ‘lhg) EFEIS %flhﬁgﬁ'f‘écfo SEE?ﬁﬁiﬁtoél&'aﬁ%q%ghan
about 15 alterations, less than about 10 alterations or less than
about 5 alterations, maybe 5, 4, 3, 2 or 1. Alterations may be made

in one or more framework regions and/or one or more CDRs.

Preferably alterations do not result in loss of function, so a
specific binding member comprising a thus-altered amino acid sequence
preferably retains an ability to bind and/or neutralise NGF. More
preferably, it retains the same quantitative binding and/or
neutralising ability as a specific binding member in which the

alteration is not made, e.g. as measured in an assay described herein.
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25 phosphoryl ated forns of am no acids are al so known,
and amno acids in the present invention may be
W@ peTi44t 0 such nodification. Am no acid sequRCiV682006/000238

anti body domai ns and specific binding nenbers of the

I nvention may conprise nogsnatural or non-standard

am no acids 30 described above. In sone enbodi nents

non- standard am no acids (e.g. D-amno acids) nmay be
Most pj:enfbao:rapaxyattaté is@bolaﬂ: aﬂhﬂm@aﬂedtbseqctmmesdugiang:hus-altered
amino a’f‘é/J{H @%ghén as aBnlrr%rlggrcre e ?rq.lt 30 e non tr%riggé q\IGF.

am no AT educe Ficc&ti ontor

repl acenent of the orlglnal standard am no aci ds

Altera®d 4 liua yag se 0f.1 n!)ﬁ‘@ ACkHrS %%@C 901§5re\éQdue with
2006/0 744 /Gﬂ%OOG/ 00238 36 Use of non-standard

& non- %Wrélllﬁo‘hc%r&ﬁal Py "OECcHEFRIRF dariiiey &Ciids motichvdageqne or

more a®iddiGllifatleAithel UAES I:0RBh- R MBRINY YocAANFi8gNot MéR-standard
I ncrease the potential for achieving desired NG-

Form: & g "5 WEUPF AF9'S ARG R OFEMY eX°TUF-ang pek i standard
amino di)iitdllﬁ@oﬂﬂfd)&feqﬁénéét.e IPmdeéhhte@nnuﬁbékidlatnldomaééMons of

CIdS and ogues have bee ta have
seerath gl B ey R e BT L BT e 1\
herein| - etmtn@aél:y dxcurcwm@muowpmsvgndbgieadtatei 20 'oftandard" rn-

amino M&épgﬁgﬁ%e%agkn@ LA a'iﬂ a.tC| gts afﬁt efq agov ‘ N, 8DRY Cc,

adm nistration to an ani ma hot'e e,

K, R, %mDﬂoEa]éYdt%&uéﬁ%%d%ﬁﬁib§t‘a?&¢élelt}?eﬁscc§@ts ou‘ﬁon'lfélaéiiﬁrd

amino d&ider eheladd \unGapthed rasi @ulMRalk Mm@y WETBACEALIRAAY into a
varjable domain or a substantial portion thereof. The
polypeiiiges SekRMAIfc8E TRUbET SRPT Y 4SS SE Gt ARerEiTiing amino

acid resamuesenmorprsefaeﬂaﬁm ae:trlnadacfmn;t 8apfbd hatupb Seiccurring or
non- na&&\é%quggcéxgrg el’rlar e%aﬁtﬂ?:]oczec%czclglﬁgl ltlcl;lne S ané?

carri uman® heavy n-varia
amino e ﬁr@rkquyubstthﬂlaak, ﬁnnh|a@n4th&#n939prw@wnaabbe

hydroxﬁcmhes soplayed: i dihe Izﬁwa%ttwgeme bgtebt 81d1ed (O oer,

deri ved from any gern}flne or “rearran human
1995) . v dhegpl @nvshachd” srsitigspehat ape IS ﬂisedvaatntasné N-

alpha ]gdﬁ'I&ian basiad oamy CONSIRRS YSH Ot a6k Ul tS8GURHCES Bf alDOWEcid
abl.e domai ns. sequence of the

seavenglys CRPYRH T 5. EXTBET <Ry DETAEY dHucEA™? g s an 1-
amino gw@ger bet ri; @bmvammbﬂdlmedtanmUnaayamgnawg—amnﬂdjac@a g.

Altera%}lf%%%fogg %pr@n% 1f&eChn0| %ng%rh da o[i into, or
exanpl e, ks et f escri

replacimdodiicyigh, a p-amino acid. Methylated, acetylated and/or
phosphorylated forms of amino acids are also known, and amino acids in

the present invention may be subject to such modification.

Amino acid sequences in antibody domains and specific binding members
of the invention may comprise non-natural or non~standard amino acids
described above. In some embodiments non-standard amino acids (e.g.
D-amino acids) may be incorporated into an amino acid sequence during
synthesis, while in other embodiments the non-standard amino acids may
be introduced by modification or replacement of the "original™

standard amino acids after synthesis of the amino acid sequence.



repertoires of antibody variable domains in which

consensus priners directed at or adjacent to the 5
wenwenf74she vari abl e domain area are used i n PCT/GB2006/000238

conjunction with consensus priners to the third

framework region of humaggVH genes to provide a

repertoire of VH variable 30 domai ns | acking a CDR3.

Marks et al. further describe howthis repertoire my

Use of henceibhdad wWntihoa (JAR3Baehra 1pabttwidialy anthdedyds

. Usi ng_anal ogous .t echni ques, ..t he -deri ved seguences
increatst PRELT Eeantnd FUEILBRL il BB SHUFPRel-0d T taosease
the poteperniofsreschfieVihordedirdomMEmeihdold rgd as@GhRI isang
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. cognat In to provide specitic binding
Additionadbyr sPoirinheadiDis? @06/ &7YI44Le PG EBRE08/ 9002380 BFve

better I fNAEREEORnHNE FEPEIIQI EEn B4t PE he sl ayedihd & ids,
sui tabl e host sSystem such as the phage display system

owing f IyIy e HFAF2ER R obf PalYRARSL8E % ARV IRdr HetHady 26Eds
after dddiQfsttd€ion Rel adlifngnkKay, Wnter & MCafferty
(1996), so that suitable specific binding nenbers may

be 5 selected. A repertoire may consist of from
As notahybhbirag 4 R ifdno idedidviepaincrestiertantpudlifisss fsek out
. exanpl m 106 10, 108_o0 Q10_ nempers. . Ot her .
norein SEMBEFL AT Bel b aciondt 2 0P ebribtEeripty
domain dirs gl ayhstEhtdiad ppantioni bbswsnd . di Sipd diEDRAdS ewveaicent

substaﬂ“f%ﬁh?yas:g%tABﬁLOEEEEinsbgéiége%g QfeféygghnéﬁﬂgdfMents of the
(1994), who

techni ques are al so disclosed b{ St emmer ] (
presentydaFPPhed R tEchhirgeéerred dhati tarh efathsse |igcFarad as
a HCDRYEREa DiiimAD$QEVEScHAIR vhhtaaARPEEASTH [BRY absunisesthiol

orti ”{?; %eferati on of antibodies. 15 A further
POrtLon%&FRAti ve is to generate novel VH or VL regions

carrying CDR-derived sequences of the invention using

Variab{?aﬁgﬁgl@teﬁgggggé Sy nOfthgnf?ve%rtigRrr?aH?%lee(égggir}ﬂé %Qdéeorrived
L genes to generate mutations wthin the ‘entire
from anpygegbtirgordi neaSuelged hawimnmivgutalls demeitbead byy Gam

synthetdlc 3hriadikd8@ha iR 88 ISREnPEONE EORua] NvdhehieLs ek

0w TS Y TNea 0GRS FRIRE SRGRERCA OBRNe TGP (2-9-
CDR3) mBt bedidhaluaey hedisedepsricdrdi £6larTubagentasiifst Dacking
o con (25, LHOTS iy et MG e SE T e
(1996). 25
For example, Marks et al. (1992) describe methods of producing
repertolires of antibody variable domains in which consensus primers
directed at or adjacent to the 5' end of the variable domain area are
used in conjunction with consensus primers to the third framework
region of human VH genes to provide a repertoire of VH variable
domains lacking a CDR3. Marks et al. further describe how this
repertoire may be combined with a CDR3 of a particular antibody.
Using analogous techniques, the CDR3-derived sequences of the present
invention may be shuffled with repertoires of VH or VL domains lacking
a CDR3, and the shuffled complete VH or VL domains combined with a

cognate VL or VH domain to provide specific binding members of the
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Al'l the above-described techni ques are known as such
inthe art and the skilled person will be able to use
W@ a@h/0taehni ques to provide specific bindi ng PEEBREG6/000238
of the invention using routine nmethodology in the
art. 30 A further aspect gf the invention provides a
nmet hod for obtaining an antibody antigen-binding site
specific for NGF antigen, the nethod conprising
lnvent:ﬂfnoVI @hé‘g:te@ér\ﬁ@Yr@fma@d@h&ﬂl (63r) dﬁielb&ty&ﬂ inSH b§1hlh’ctalﬂ>tue0]ilost
insertio ne or nore an.no n_the ani.no
system gy ééq‘%}bﬁwé’g‘ag? %%%oﬁ%ﬁ%&ﬁl ?%'//0@530%7 G255 °
subseqLae&lchiad@éT&ioﬂysef Ditteraeneé n imcVhb doymay, wiicted ¢ an
d se nce a
Mccaffer g ?‘fy co(rqrgﬁn)lc nsul\é M%&upc?o fi%eot \ﬁééggg}ra%l\@?edresqm\?\nyt%e
select@he ar rﬂ{DHIé:OVIEedIDMIqulathﬁ Esoi rpithd nyHEEIHEICn or

lnleléﬂ_XlVl'n rﬁ@t»r'a?@s oreGoapifatd @Rsmt s ggnidaf Yraggl?
? I nding 5 nenber or an anti bod

memberaﬂtQt@éﬁ wmﬂoﬁg Botte sygbens jinciype N@ﬁ%?ﬁ@%%fay'aﬂ?acte“al
dlsplaﬁptmoa%;%yaw tRHLe8ENO 1 BPL &y Pinef esvEtkHY apepldes,

preferab ability to neutralise NG- activity. Said

VL domain may have an amino acid sequence which is
AnalogSuShantl ald prasoﬁ@inamﬁclhrert&idmmi@es&mmnaﬂ@godj@closed by

met hod may be e o%% in \A@}Ch onge or re seque ce
Stemmey o290 s YO SSETHR tr]?edF% ISEE MRreRtAPR § ned
1actama&dlgeaaebﬁﬂ dﬂ@beveéﬁ{hﬁnnahQSapgnoaahpmay=@ereéed for the

i_ment (]55125 A5 VH domain (SEQ ID NO 392) nay be

genera’iﬁonsﬁ’ﬁj a8t°§ it ation to provide one or nore VH

domai n ami no acid sequence variants, optionally

A furtlg’é)ml@gg? Jhg :}Lgsgésge\{xlerg§gQ1&}glN@I o:’.?’QIB reﬁl&&g thekying

aspect e I nvention prOVIdES a nethod o preparlng
CPR-deivez sspewsideisc oBi helt NgRBRber USpeEi FavdpRuegenesis of one

or mor@Nddi88Red Wi GRaNBE hPH ge&eBPEd SRSeri el I@i%@\ih.dhﬂgm&,hln the
rtoire of nucjejic acid enco di,n

starting repe
entlred%aﬁlﬁhﬁi?f‘%l& -t heteh R FEERAHIEDRS 97 e ngﬁ%éc r(:‘i"m‘ofa tal.
(1992) 1a&k> as ORI wicpdong FuBgi om e febyed ambiodimgnsaicge or two
amino % Pc?gugl Eetu trl']l a donor n CJE i, C agég of_e@l%%g\gngn%r LCDRs.

acrd que nee uabst an Iy as set out

Another method that may be used is to direct mutagenesis to CDR
regions of VH ‘or VL genes. Such techniques are disclosed by Barbas et

al. (1994) and Schier et al. (199%6).

All the above-described techniques are known as such in the art and
the skilled person will be able to use such techniques to provide
specific binding members of the invention using routine methodology in

the art.

A further aspect of the invention provides a method for obtaining an
antibody antigen-binding site specific for NGF antigen, the method
comprising providing by way of addition, deletion, substitution or

insertion of one or more amino acids in the amino acid sequence of a
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herein for a VH CDR3 such that said donor nucleic acid
is inserted into the CDR3 region in the repertoire,
W@ eo0a®74a1 provi de a product repertoire of nucP@r/GB2006/000238
acids encoding a VH 30 dommin; (c) expressing the
nucl ei c acids of said prodygt repertoire; (d)
sel ecting a specific binding nenber specific for NG,
and (e) recovering said specific binding nenber or
VH donmuic] ekt @ci therens oflivkg dbha i Wh¥\eh 2006m04h44d acid sequence

0 000238 39 .Aga n analo ous_ net hod ma
vartad b R Ry i o0 BhramBro e APV aTEr e Ehus
provigashbiihedonsg tdx morepar dome enf apdctedtdngCtls wWNCRERDE &
VH/VL })@FnﬁbQQQ@i& that &l td&g:&ﬁggféeo“qﬁeﬁt to bfflrce lﬁ.g.&b?g
membe fprean o%ntwlqodw@@@g@@ﬁbmwgbelm aﬁfnee‘dfnnt fma NGF antigen
and ogﬂﬁ.l@ﬁ&lpj' e tof oVE oF m\{'redﬁf@ﬂe%e& I}?J.Iop% #égeg:xsegfre%ggfy

or eci.fic _binding nmenber or spec

abALigE hgong I CR GOTABELY 10 Sp#a aVpereiT ey have an amino
acid senfppedcerariichone Qibstaheiff1y138240r HEPRL{SEQ | D NO

393), HCDR2 (SEQ ID NO 394) and HCDR3 (SEQ I D NO

395), or the 1252A5 set of HCDRs, may be enpl oyed,
An anzdedpus maidodr mapre efipl@bRASNLEDRh EBEQr I MNOse39&)ce
v Q SE
arlan{tQDBg é% dIOQapr}l%%g%)ﬁgé]qlelrggRg J:(e Qmiybne gutg %?ehecir more

he 1252A5 set one
VH domgdgfogous embodi nent s 1152H5 1165D4 or 1230H7 is
substltuted for 1252A5. Simlarly, other VH and VL
I |n§1 sets, of CDRs and sets of HCDRs 20 and/or
n a P§8 B0 ICEDRE e déathheFerrnary (FEQeRINyedd2)A may be
subjecsubs trartzitabn Pos tgr@R 108 @ OIMHHAY Iv@lbubm@lﬁ/%wla@l §c1d

Wi, || conp e l.east the three CDR
sequeng8n$%$1antmﬁt?P¥ eI%§ .?ﬁ%&ﬁ@@ﬁ g FaRghwri ﬁéﬁ?o%% fict
397) . Preferably, the portion will also 25 include at |east

about 50% of either or both of the first and fourth

framework regions, the 50% being the C-termnal 50% of
A furtpﬁé ggpegt of the invention provides a method of preparing a

specific binding member specific for NGF antigen, which method
comprises:

(a) providing a starting repertoire of nucleic acids encoding a
VH domain which either include a CDR3 to be replaced or
lack a CDR3 encoding region;

(b)  combining said repertoire with a donor nucleic acid
encoding an amino acid sequence substantially as set out
herein for a VH CDR3 such that said donor nucleic acid is
inserted into the CDR3 region in the repertoire, so as to
provide a product repertoire of nucleic acids encoding a VH
domain;

(c) expressing the nucleic acids of said product repertoire;

(d) selecting a specific binding member specific for NGF; and

{e) recovering said specific binding member or nucleic acid

encoding it.
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framework region and the N-termnal 50% of the fourth
framework region. Additional residues at the

wokdaoeomismal or C-term nal end of the substantPel/GBarob/000238
of the variable donmain nmay be those not normally 30
associated with naturally,gccurring variable domain
regi ons. For exanple, construction of specific
bi ndi ng menbers of the present invention nade by

Again, rﬁ?%ﬂ%‘lg?%s %h‘bﬁcﬂw qcbléeémﬁ?é&erdeiﬂl thidh €1 cDR3 of the
I Nt roduc

I on -term nal_resjdues encoded QY
inventjomder §°mPh’%€erd’déédat¥fpleéEP’r¥? a%fenEFb?ﬁ%gﬁC&PSo%wA ga vk
domainMBRH P Wi dhEPN £heRS. a QXS t3ShdraRippataed i 1atRPS CDR3

i nclude the introduction of linkers to join WO

encodipg oGP R441 PCT/ GB2006/ 000238 40 vari abl e domai ns of
the invention to further protein sequences including

sinitadfle S oRRSLENo1 0 Wi OLREL UG HENSS ARERLAS, G of

produc i on of abo
repertdei:eoﬂhwﬂebf Ufic tdoomahs Hhatiehse atélecm 5@2%@@31 ifArnprgpecific

blndlngeﬁéﬁﬂe f%ﬁ@gf%lﬁeﬁgﬁihngsm@%ﬁJEEJQBebfok Foef ger ed

spect of I nvention specific binding nenbers
conprising a pair of VH and VL donmai ns are preferred,

In a p§éf@ﬂf%d QhBQ&IMkﬂ&?ﬂBh@?nb?@eé &H1BQBQ?ErH?ﬂﬁﬁgrSE@.ID NO:
in sequences formfur 0 e
393), ﬁﬁ@%?nt(isgﬁ PG5 FRgdwa” ﬁ{g?ﬁé ﬁ%%g?tlgmﬁr%no JP0buPF nhfp 12928
set ofdBOBRAS ma@SpéC&r@:l]JoyekYH aoifairnspe aremeapadd € 26RAbi WdiRdg (SEQ
t g ) [ er a h
1o no:L 50L SAAREOCLR, "y SHBA LS AMORIonbclo SEATRIS or che
1252a5ebehert GCDRhenay Mgl empewsid-i ¢ bi ndi ng donmi ns, these

domai ns may be used to screen for conpl enent ary
domai ns capabl e of 15 forming a two-donmain specifi

In othgEnefie IeRRDERLAHIMERES bidtdoNGE: SRt 8% i B LEhF Ak tuted

for 12B¥aphage di splay screeni ng nethods using the so-

call ed hierarchical dual conbinatorial approach as

di scl osed in W92/01047, in which an individua
simila&mg; pteanvail adyleidbietnsan skitorofl CPBs ciyad rseclbongé HEPRs

tq i l:1.b 0 anes encodi ng
and/or QS qEP%%E %%ﬁgggéﬁ&gﬁﬁg %ﬁ%x¥%%u?%lng t wo- chai n
speC|f|c blndlng menber is selected in accordance

A subs%hbli)lh 2ge+dbs Rl A¥nt eabAUEsu B R adSabideemadasesibed
hat reference. This technique is, also disclopsed

comprqSﬁ %br%é?sétt5$ thqﬁedCD§EFeglons, together with their
intervening framework regions. Preferably, the portion will also

include at least about 50% of either or both of the first and fourth
framework regions, the 50% being the C-terminal 50% of the first
framework region and the N-terminal 50% of the fourth framework
region. Additional residues at the N-terminal or C-terminal end of
the substantial part of the variable domain may be those not normally
associated with naturally occurring variable domain regions. For
example, construction of specific binding members of the present
invention made by recombinant DNA techniques may result in the
introduction of N- or C-terminal residues encoded by linkers
introduced to facilitate cloning or other manipulation steps. Other

manipulation steps include the introduction of linkers to join
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Speci fic binding nmenbers of the present invention may
further conprise antibody constant regions or parts

wo bsewfisg1 pref erably human anti body constant PEDGBR®6/000238
or parts thereof. For exanple, a VL donmain may be
attached at its Cterm nalgend to antibody |ight chain
constant 30 domai ns including human Cx or Ck chai ns,
preferably C? chains. Simlarly, a specific binding

variabl@resibased toa anéhrdonntd smynbe plaiﬁeaﬁhgéimastncjetss
Qr _part 1 .donai n)

, Cte nal end o al
inctuaffy RIS et ond dandorba drae; At oo gie (£0F
examplanin bbdyprgbicpen €f giiabbgiss)l gA, déigictabde) M eridnany

1abels Hs it G0 élélg&‘%g‘ioéﬁ%;ggoilf%%%ig%e Hid gGh. | gGA

is preferred. 1g&4 is preferred because it does not

Althomg{ nd gogpl&eal a0d-dogs Al iGhEALfoffdREiPlc binding
unctions. Any synthetic or other constant region

membery fIRRLS A RasrtMedd pRpEr rBsinafFesPapfeiags single

bindingafdn@bhg BRH0BS éﬁt@rsoﬂpéﬁfv@ B66a fr0MsedS8ntds Form further
nments of, the resen |n%§nﬁlon Speci fic bi n

enbod P A
aspecty Gm&Ps B Pnveht l&n abel95Ed R HobH
domaingleteaptabld Bl IvHf daed iranabré abglablPet £ dtiablieg| abeles antigens

in a s%é‘&'ff%?ac z%qd'ro' a?%% (?]‘ges 2 eel $hd %fsc%%lﬁ n WY GRLTRY o ve

d'to an t hec 10 SAvention s ng
conventlonal chem stry known in the art of antlbody

In the i dHRG BY- e 1aRS %fa{ﬁ%’élﬂghémgié%ﬁ%YQFbﬂdﬁgﬁbsdé&gﬁhsasthese
hor seradi sh  peroxi dase. Labels further include

domaing Higy; ba| usfsl &0 8STRe ﬁoascwni{emﬁnt%%tdwﬁayn%eca@éﬂoéa%

forminyiaA thbAdbiird @pacsPRCibiheitdgRaber dallectabbend Maret y,
e.g. labelled avidin. 15 Specific binding nenbers of
the present invention are designed to be wused in

This magetdeodshidvea aganAgB ohspraatseentninyg merandorusdmignghe so-

called Siﬂ@rggct:ﬁi alpla% J_nlggg?:{]al %ggég§cq{1%| ng!L%clos%rt hgr

ts of the nventl on provi trea ment
wo92/ OJlelﬂpr nsum@dﬁnmmmﬂweh efloaysperidindngi abliey penberr L

chain @%nepEQVdsdsQﬁ itoPPAFIBC QUL LR « tEOTPOS] Ay QRS COHBY Ieabaalng
uch a specific binding nmenber, and use of such

the Ot%GPF’r% B rdi Ry Irshirse For g nerRTCRed Br 8PSt A C blndlng
menber NBdise38EMHd fiar aadhidinstr a0 phabordealpl eedthidudd such as

those é§%$§6§?§’%ﬁ?%§8ﬁ3¥?gﬁﬁﬁgkgant?HASOEeéﬁH?éggc?gtéfﬁg disclosed

in Marks et al, ibid.

Specific binding members of the present invention may further comprise
antibody constant regions or parts thereof, preferably human antibody
constant regions or parts thereof. For example, a VL domain may be
attached at its C-~terminal end to antibody light chain constant
domains including human Ck or CA chains, preferably CA chains.
Similarly, a specific binding member based on a VH domain may be
attached at its C-terminal end to all or part (e.g. a CH1l domain) of
an immunoglobulin heavy chain derived from any antibody isotype, e.g.

IgG, IgA, IgE and IgM and any of the isotype sub-classes, particularly
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formul ati ng the specific binding nenber with a
phar maceutically acceptable excipient. Cinical
w0 psoZMeONS i N which an anti-NGF anti body nmayPOEGB2@®6/000238

to 30 provide therapeutic benefit include pain,

asthma, chronic obstructiye pulnonary di sease,

pul nonary fibrosis, other diseases of airway

i nfl ammati on, diabetic neuropathy, arthritis,

IgGl amargieasi SgGlEaJ‘sdbaéfezﬂfd‘dhyt hvtsass ptdfaiiddcpacRise As does
ant i, - nment dicate

not bln {c%?r%es% gegges nspg ﬁbeaz%e%%?:/a%lf%nicglons. Singlor

Synthe’EGEI' /0ZB2006Y @@mzssnt 42dAnhi viNGRnttr bt inerts rhysbeorppeenies
and st%ﬁ.lllz)és pyr zﬂa'l%cgré%&)risf QLE £ lrgfertségj%tragf U_IISA Y
It F avenous! i ntraperitonea I nt ranuscu
embodineiHe &fi bee myesghé imenddesi cul ar route (instill atl on
into the urinary bladder), or topically (for exanple
i ntraocul ar, intranasal, rectal, 5 into wounds, on

SpecifigiRipdiznausmhers 8f HEtAVERTLN BAY G2 H5LdLeErHithed
detectwlet Ia>& ph:y@ﬂm&memmﬂl cbat@&ﬁamnesum@sofmbhede radiolabels

rlg eci al er.ati on or,.t he di sease
such ad, 0 e s oY Bl ot DRI RTaEs BRPPREY: o (e
1nventmm|umsg sordentfibrgl schejh@stty ikognvisagedatrha¢f antibody

. : t I ted
:Lmag;Ln?n ILayng:I 3 fs%hg‘flg{;u&% ejnz L 081ESLELELRAnE O LS shn

‘ he C ore, cut aneous 1 nj ection usin a
peroxigpsl| elpbels fgakher Jrrg:laplgoclrﬂﬂéﬁéilrwet@@ﬁbﬁﬁ%h iggnbiotin

that miy 9! BBBLSLdBY 1R USEGdt Qo Ps WL £ St WHghia¢@Nbetectable
synergistic 15 effects, particularly the conbination

moietynfe.gn éﬁ’??l]r@é:aé’b@tli‘ﬂ ¢ binding nenber with one or

m)re ot her drugs. A specific binding menber according
. o resent _iny tlon e rovided_in .
specied HitRaPh SR R oo R P GrPeBr Ry haergpec o be

used imn@lt@egs cof atitignpais amqmu:emyn}erannn hgidrepgi gpimal subjects,

refer thmatic, anti-fibrotic, antiviral, _
P %}ermt%ﬁer apeutic 20 agents and i nmmunot her apeutic

agents. Conbination treatnent with one or nore short

Accordg{gllyqngua@térngsgaaésg%% ¢Se BRANRRoRANAoviiab! AOTRILRN ¥
ents, such as opjoids and non-steroid anti-

treatncily CaRRET TP FTLS" {NGALDR)oF fafPBe: EifpPojetrs gember as
providéd,ephaenicafti2sl C@mﬂotslltnmsm: rbaalfn@ei §IngZ etichya padtific

bmdln%\r}nd/ rfl nfldause Og ri\ﬁ%(}? (fe r%to'rgtbart:{mtk' S

post ¢ st gi"€al “pal 1. e presen
manufacture of a medicament for admlnlstratlon, for example in a
method of making a medicament or pharmaceutical composition comprising
formulating the specific binding member with a pharmaceutically

acceptable excipient.

Clinical indications in which an anti-NGF antibody may be used to
provide therapeutic benefit include pain, asthma, chronic obstructive
pulmonary disease, pulmonary fibrosis, other diseases of airway
inflammation, diabetic neuropathy, arthritis, psoriasis, cardiac
arrhythmias, HIV and cancer. As already explained, anti-NGF treatment

is indicated for all these diseases.
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i nvention can al so be used in conbination with
anti-asthma, anti- allergic, or anti-fibrotic
w0 b@capises, such as inhal ed beta adrenocept or PCT/GB2006/000238

agoni sts, steroids, cytokine antagonists, or'other

novel 30 therapeutic approgghes for treatnment of

asthma, allergic asthma, other allergic conditions,

or any condition characterized by abnormal fibrosis.
Anti-WeH itrediesntofmayhbe pfieg@ntbra IMgnbl ot et ishs 0rde dssedile,
sobculdhecfQTY] AN LI AL ILSOLLNE, PITLE Lol qupari oy
lnhali”hlfcem bmnth%ﬁn\ﬁ@QWHmutI@CTh@ma@/t%ﬁZﬂ&o 4Bel nrinary

b1add&ECOls QaBSElé’Mltﬂ} t(P@r RL8RENL i Aventl %9@?:9:%&510”§ecta1

provi ded may adm ni s ere to in
into WeHAYFI sPR a‘-’(lﬂéﬁ -i sThyy efoaiabty aidﬁllalstlt%ﬁape@m iksaldeyermined

by thefdget bYenamunt chatdtice Dot NG %¥f£ﬁ§|ﬁ¥yetﬁgn§ruﬁy special
fit tg a patient. Such benefit may be at | east

COHS“%@ HgPat T 1BF ﬁfsesaﬁeeagtbbﬁeesyﬁﬁldfmmemﬁet%ammse

efficarpuwnt tadminstser effje-afidetvd.e and ti me- course of
adm nistration, will depend on the nature and severity

~of what is being treated. Prescription of treatment,
It is eangisdeed sihmrts aphi-NiFSs dgeaetant WSlllvirtoh:i het hestricted to use

in thd Q:?Hﬂﬁ]é' bi‘ﬂelrte%oge %ﬁ@!ﬂnep({u%cgh% ugg_]lq a?tn%ee?u? free

medi cal doctors, and may depen e Seve
deviceyifpRdht PP CRR AP Gr progressi on of a di sease be| ng
treat ed. Appropriate doses of antibody are well known

Combi q_g@he art; see Ledermann et al. (1991) and Bagshawe,
ombinafdeRy tragrments majh beqused i eaP‘éhd%éﬁepﬁleﬁnq §YppEIistic
effectPhygbetanils rDgskhdRefoabeneel (n20033an &SltaPISIGE epertigikObinding
he.ty of nent _bein adm
menbes W%‘L&B %% her gwg%t?q%ar yriE e%f e%?? Eﬁﬁ%{n%lﬁl nbé:x
accor%lmgt &bl *ehedweseﬁt alnszpecwn analyi hdlpug:vrrelabexn aforbheation or

addltJ!d?lV%Btél%ktC%@ bengdleles gl “ﬁ%lgxsfem% l ”%fﬁ%ﬁe\gw FQei-

activity and in Vvivo activity In an anina
allergyey habisl ToorchBRE+ apalat r biP st icef dridiriivel d othmgoshenapeutic

agentdlag@ affirfthekapSsdicaBhd@ss to humans are known. 20
The preci se dose will depend upon a nunber of factors,

i ncluding whether the antibody is for diagnosis or
Combirfagiot reatatertt tiwh shzeonntrel sty 0k 0bnd hRtahgaadDigesics

ena/o b Bot L5815 DU LM By O % AL OB (B e
inflamgptany drdleeeél@%ibme?)lf abay ler enpheyedrsbectiteatatehached to
conditliB8s atMd RREY ri Fog by pain and/or inflammation for example
rheumatoid arthritis or post-surgical pain. Antibodies of the present
invention can also be used in combination with anti-asthma, anti-
allergic, or anti~fibrotic therapies, such as inhaled beta
adrenoceptor agonists, steroids, cytokine antagonists, or other novel
therapeutic approaches for treatment of asthma, allergic asthma,
other allergic conditions, or any condition characterized by abnormal
fibrosis. Antibodies of the present invention may also be used in
combination with anti-infective agents, for example antiviral agents

for the treatment of HIV infection.
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25 typical antibody dose will be in the range 100g to
1 g for systemic applications, and 1g to Ing for
WO oboi44mppl i cati ons. Typically, the anti bodpCmGBR006M00238

a whol e anti body, preferably the 1g&4 isotype. This

is a dose for a single treggnent of an adult patient,

which may be proportionally adjusted for children and

i nfants, and al so adjusted 30 for other antibody
In acéordmare witlpribpoptéeoemtt ant@leion, acomeisghtons T5eAtiagBAtBay be
adm:.n:[@yergg Egpﬁﬁ}l%qdﬁglgal IA 1£¥t%%t\£§ekjgéafrm?%géglyorin a

" y I nterva at t | SCr I on
ther%ﬂﬂ}@lléiﬂéw qffeptéverammynt Entddisneats cfuffhei@resenthow

benefifu@Nki Phwiddieat BREY He%e@?’é'r&qﬂ Be %qetalg% aIRgflOQTgtlon of at
bet ween adm ni strations is about two weeks or

teast (st SVEBFST WOTEE087 4 410 PET AEBRBUBUBY2 380d sehtaboud tine-

coursd foeadM&ekﬁ:ﬁltlHﬁ[ 8y IMDHEpHETar ekl Y ARoUt 1 £ Lgex}%@é?
bout once a nonth. In other preferred

or
what L AT R RIS (St NE TS BAITRE FFENTHO feg ecgpyers on
dosagEbmct@r; eis and/hon ahé %e@bhgﬂﬁM1t§ndf Q‘HHeQaIDrl@fﬁﬁﬁtUaners and

other %lgg L%Ir%te & m Q. gggﬁr{ ?eg rregﬁ% lxyg Cfﬁeé:ie symptoms

fomcal sité of s
and/o%ﬂﬂﬂﬁgngs$ﬁ§mb@ﬁsaodl&dW§eprﬁnsn¢rEmw$du| appmmpﬁlarauabégs of

ant:Lbcpﬁ/ a§gnvllé}.LlStk%B@g ir{] LIhlgeaI:tpr rgegf L@d %\?ugll Ca(|1991 and

conmposi tion, whi nay nprise eas
Bagshaagnydoneht- | ﬁpsaaﬁq m%e% wéxdéset:ﬁ iterlingdi ory inl@he

Phys:.criﬁlﬂiberDeJmm&fﬁbéﬁé@C@@bBP‘ﬂs %QﬁPgﬁfﬂdt‘%n§o§C@g @yﬁg &P
esent invention, and for use in accordance wth

p
medlcaiﬁﬁant %%Jsréqntadf“ﬁ{}éﬂi‘?rc?ﬁ ?@S/ b@oﬁﬁ?‘iiseA CReT2RRAYLCEALY o
effectdpei meouzrtgroedsentabla abhas nﬁcaubp@@lﬂm BEEEPHARIRLAD of the
[ uffer stabiliser or other | ,
inven N P SPFER R, M s8nsdbi ot M T imstarity and 1o
vivo agikdfilpatier i2al Snsfhﬂﬂullf@dbé néiethosts cfcanextsetpmladmﬁtof

effectifbefd IR Mihhnidhe Shf beacy af« the aGt| ycﬁ ﬂxﬁ%‘h da A known

The precise nature of the carrier or ot
wi Il depend on the route of adn1n|strat|on mhlch nay

The prka:e:\.@é aiqseOEuby déﬁe@l@t UFEh &€ nbmbed dfntfaét\!&.rkou%ncludlng
iitions for oral adn1n|strat|on

whether %lrl I ‘bf)éﬁlje? r b%%ﬂ'oélspaw tFF'aU‘ledltor the size and
locatlgen@f Sili'iei drétarim b@z ﬁ:ab&imd ,MaYye Cg&fﬁﬂllssenﬁtur%obﬁdthe antibody

g‘vﬂgf_ée({ t§.B8 as n_or,.a uvant

te-g- ph arnaé%utlg f%% aht %%f1|§%§ defié af??I%%Hﬁ?ﬂgéﬁﬁy
detectﬁbhﬁlkﬁhﬁirPFe@thﬁ;CWOéscwkﬂ:ettached to the antibody. A
typical antibody dose will be in the range 100pg to 1 g for systemic

applications, and 1lpug to Img for topical applications. Typically, the
antibody will be a whole antibody, preferably the IgG4 isotype. This
is a dose for a single treatment of an adult patient, which may be
proportionally adjusted for children and infants, and also adjusted
for other antibody formats in proportion to molecular weight.
Treatments may be repeated at daily, twice-weekly, weekly or monthly
intervals, at the discretion of the physician. In preferred
embodiments of the present invention, treatment is periodic, and the

period between administrations is about two weeks or more, preferably
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petrol eum animal or vegetable oils, mneral oil or
synthetic oil. Physiological saline solution,

Wwa@leoob/0oRIe1 or ot her saccharide solution or gl yrol/6€B3061000238
as et hyl ene glycol, propylene gl ycol or polyethyl ene

glycol may be included. 3Q,For intravenous injection,
or injection at the site o# affliction, the active
ingredient will be in the formof a parenterally

about @99§§R@Q&§ OEQMﬁﬁusm§Qi%&b@@r%@uﬁﬁbbﬁtpMﬁQQQQeﬁﬁGﬁ:aﬁde,
has suitable pH, isotonicit nd bilit T ose of
or abopg| e @RPFW iR Pﬁ%eﬁﬁ¥35?%# eWéP?”ﬁH}éyPé ®pare
invent%g%%/a%ﬂ;%tfﬁhtlptr&a?ﬁ&eggg%xolgéggrezml/er afEtroniegddy, and
v c
more P§8&?fﬁﬁléhl IB?Y% %ﬂég%?teﬁeé o ag?;llggngiﬁectﬁ_ﬁ IQ‘L‘,‘f”tci‘xe

anatomiael adia@ B ngerdisallnfeettiment . Preservat|ves
stabilisers, buffers, antioxidants and/or other
addi ti ves may be |ncluded as required. 5 A

Speci fgenpbsiiridonenipsr hetatht HsEeRbdiHedHéoBrvi usually be

admlnféqu%awﬁﬂ Qﬂemkéfkl%&hgrphéﬂﬁaééﬁﬁiﬁél cBhpb&ition, which may
si mul t aneousl y Oor seque

ntially dependent u
compriggndt t 1618 tt BRH e PISRERY. lf’sﬁ@‘é?ﬂ%’f’ 5 ngF‘ﬁgs‘%ecﬁEéng]o"fdmg
membed.N€ present invention may be fornulated in 10 |iquid,

sem -solid or solid forns dependi ng on the
physi cochem cal properties of the nolecule and the
Thus ghauheceftideli vetyasikapnulatdogAsngrete thachrfRent invention,

and f EXCI QI enta%cogdaggéTWlQﬁt f@@%&gge%ﬁﬁeﬁelﬁ fn%ry comprise, in
S, am no aci surfactants. Li qui d

addltﬁbnrmgl@ﬂhmyRSlnmyed#ﬁﬂtud@ Rhargpgentiside Y ol CeRRGBS 8y
exc1pf€%%869£ff¥éronﬁuf%ﬁ& p@taﬁiﬂﬂéérfefngﬂﬁﬂﬂ ﬁﬁﬁef&ﬁﬂsl5ebE known
p

roduced ophi I'i sation, spray. dryin or dr by
to thaggpekétiad sal }éh? At BRI ITBEY =1 %5? g%h ot b8 Pand
shoul&aﬂbﬁugﬁ%ﬁﬁﬁ@ieoﬁlgﬂﬁfheNGEfldudﬂ od@ﬂ&ndcﬂﬁﬁﬂ iﬁg;edlent The
i ntended route o eliver for I l.a
prec1qgjpaﬁﬁr?nﬂﬁa$§ d%?ﬁ Fyo QEh éy%i %ill ﬂgﬁd Lﬁogﬁé

% consT st particles wth

route msmmlmpeom etichanaeisuresapermst bat LoFe¢ s t Bed-
e Iung upon 20 inhalation; topical fornulations may
lntravg%ﬂaude viscosity nodi fying agents, which prolong the

time that the drug is resident at the site of action.

Pharmdééd%@E&PJJbﬂ%@@@@ié&%ﬂf%m bher speechidrdiindi Agy nenter tablet,
be prepared with a carrjer that MAFEF rotect t he

capsu%ﬁse@wﬂ%r'bu%arapﬁa Werf5BA S FSE™r agt ¢ W CSfiRptse @
solid &aradieenddd khedgeedwaserfaf madjavaon, Liquid pharmaceutlcal

compositions generally comprise a liquid carrier such as water,
petroleum, animal or vegetable oils, mineral oil or synthetic oil.
Physiological saline solution, dextrose or other saccharide solution
or glycols such as ethylene glycol, propylene glycol or polyethylene
glycol may be included.

For intravenous injection, or injection at the site of affliction, the
active ingredient will be in the form of a parenterally acceptable
aqueous solution which is pyrogen-free and has suitable pH,
isotonicity and stability. Those of relevant skill in the art are

well able to prepare suitable solutions using, for example, isotonic
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25 including inmplants, transdernal patches, and
m croencapsul ated delivery systens. Bi odegradabl e,
whr@eonpat i bl e pol yners can be used, such as BCTIGBe606/000238
vi nyl acetate, polyanhydrides, polyglycolic acid,
col | agen, pol yorthoestersggsand polylactic acid. Many
nmet hods for the preparation of such fornulations are
known to those skilled in the 30 art. See, e.g.,
vehlclR&)b‘iLﬂSDlas &&37381111 Theoprdes ént edtimeant RDﬂlg@'(:sViId@Scfalon,
Lactatggtﬂq% c@gﬁéﬁg?}rggggvar%\/x}e W g aebrlgllsgl Qg'\ﬁlff%'&g,
antloxnmre@ agdéhr m’qh@pfngdmveak@asplmc enphudﬁd;o asergquired.
followi ng 35 administration of a specific binding
menber, or nucleic acid encoding WO 2006/ 077441
A ComPPQHV%382966/?ﬁx%?@&nlﬂkﬁﬁfdsﬁéﬁﬁ?|Q§ BP nefiRy tRdApRrwitdy ofper
treatmgﬁys t akenpl agendiRadiduNy borsaxRapke11y Rcbkh®mt upon the
ter% blottin I mmunocyt ochem stry,
Condlt?ﬁﬁdﬁb §r&EFHi¥%ation, affinity chromatography, or
cell based assays such as a TF-1 assay 5 The anopunt

Spec_lfgé ]g)ln%qhggmgr&am flk?e Irggélptgel gﬁg{ eraﬁﬁ?%rnngga%:ed in

llquldofsqmmssah@dgﬂm1SOﬂmdafan§tdsmﬁnﬂu@g whi e physbeodfenical

propergie.agrb(%StthQ Ihcplte%“ﬁét am:iA tlfﬂ rSP 'fsliggu%xsypegbﬁwt&latlons may
bi ndi ng menber or anti body nol ecul e 10 according t

includg RXHOIEEES O r°43ﬁ8@€+?ﬁﬁﬂ9néf°¥iﬁ?cﬁpég%ﬁﬂ'lfﬁyeﬁ¥?mﬁ¥§ S

sugarsfl &P nopkevaseddasudre ASREST pifqdlﬁef@fr@ﬂ%&tlthVM I1@B1lude a
nventi on, the specifj.c hindi

wide r?&%é’:} 8P“al?ft"E’b889°‘°rR)"1r&‘?&P’ésrPd‘f BE- b |f86m&”d7‘ CPgwaY
be prodtced e:acnycvpm;usataozs,amplreytcﬂxytiagdecberdnyriad be.g. as

supercgﬁrc‘ cralb?y Ic&”é{eb:ﬁflog%f ogbgp?r%%nt S uEia%llgn o:fr anti-NGF

st in se ed VI s or o
will d%mﬂdaluaerlsth%msen@@d beusapbOyed ivary difagnesengle,

formul MRS IESy Sﬁguﬁ];oiﬂg‘:%r r@élﬁ%%yfrﬁgy Wi, g hs angd4 BQ9¥1gfgse%k:ﬁs

are usef contai'n instructions for use of
PhYSlC%@reaﬁﬁah%m%xatne%su%maﬂtraetl@n #ettheddpep lung upon
inhala®@l&0r dai,ﬁs@aw ﬂohmﬁh@tﬁn%sﬁélfl 1rfd:\1@gé| ‘Qﬂsc%@ﬂ.@:y' I'n&fayfylng
materials 1o ag |st t abl e, performng su
ssents (AR P50 iy the T HE S8 W0 AEAS Gk o SgRFhere the fiee
of actionienfThorertihie ewaodimegntkestiof sastiﬁndlbesdmg an<a®apl ®ay be

preparé@ﬁuﬁﬁ Qeéﬂﬂegeg % 2@&! p%rc%pghgg%e@@’gé binding member

I Ol "mMunoassay one possi
agalnsmpeéctfﬂﬁaaaeabemﬂeoﬁsant Fortrraldedi wekieawet foxmilatFébhed

includ &Y i1g8Maktde Zant &StmaapRl Qe 2Ndnal rhﬂ’i%@nEQlelQQeﬁo

t he anti body. Bound antigen is
delivery systems. "Biodegradable, biocompatible polymers can be used,

such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Many methods for the
preparation of such formulations are known to those skilled in the

art. BSee, e.g., Robinson, 1978.

The present invention provides a method comprising causing or allowing
binding of a specific binding member as provided herein to NGF. BAs
noted, such binding may take place in vivo, e.g. following

administration of a specific binding member, or nucleic acid encoding
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physi cal |y separated from unbound anti gen and the
anount of radioactive antigen bound to the anti body
wa@ledoenmidmed. The nore antigen there is in theP@EEB2006/000238

sanple the |l ess radioactive antigen will bind to the

anti body. A conpetitive biggdi ng assay may al so be used

30 with non-radi oactive antigen, using antigen or an

anal ogue linked to a reporter nolecule. The reporter
a specpbiedulngimaynddea, f buoroohyobrdke pphosphorvidrol aber egpwple
: t r ol ; r [ . .
N T T e TR L R T e
affiniﬁyu@?%@@épﬁzraplmo@anwel, bphe® GETSPYEr PRClafd FeXB3! REGaY -

Sui t abl e chronogeni ¢ dyes 35 incl ude di am nobenzi di ne.

WO 2006/077441 PCT/ GB2006/ 000238 47 Ot her_reporters
The ampppt Rfe PhBEH O SRPGH ICOPEBItR 5P ctu Gy may be
determpAédi C\@uahei tatiemi ahy SUCredstéateX tbeaﬁsoddtabfaﬁea antigen

I I
in o c§Pt Oy, TRONG, oy BL RO HEIRM S IO L0 PO Col Y

|nd|rectly cause detectable signals to be visually
A kit ODRSEMEdy & éJ%EC@iA %&% Qr o L 18, lecul
N ecordsqdg Thggel nol ecu g eoenaz nes &S}‘mﬁS ch ¢
accordéag aty $8vr esRetoRs eherdidens @% ther pr%mﬁgén@enmrs igralso

promd@aua?@ &hangest idr ehecirdeak PraRRRibheS, :f Qr xeXavPli@e
may be nol ecul arly excitable, such that

lnventé?%tﬂ?ﬁhFBeF+5H%F?PSH%JmeB%fWBéﬁnéhB?@%I%FﬁFE§GH%§UPF
labellkd ’Cdﬂ&ﬂﬂ@tv&‘[it§tﬂe®c8@€ﬁ§f ah absoilel GGSb@rdetelﬂ‘ihSﬁéch& g as
y i ncl ude chem cal ent ti used in co
descriypirefithel BHET COGRARATFaTh Db S1T AT apt AL
and inagsehldkaliphe oplrebphatageidetect Kdhs syat drs empyodral in
dlagnoggpcj: %%(iys}:? Tﬁ%tﬁhg%t%oggnféﬁ%(icpyaﬁ %oﬁgdﬂé‘iecules are
anti body-reporter conjugates may be use
usefulqua%tlwﬁ BBY ecUiSePuies oicE &R | Hae eofofthehgomponents in a

method| €t &Y.aRt maphdPady aBEHHAG= 1 BaMREesrd N TBhvaRtion.
resent i nvention al so_provi des the use of

The
Anmllar%ps%ﬁeﬁal i TGS 20 mBRbE? HELABoRRT FUT REaSH Agmethod
may beanid¢lgeled evelin lankat caiaki irwhtdssay, that is to say
a nmethod of nmeasuring the |l evel of antigen in a sanple
by enpl oyi ng a specific binding nenber as provided by
The rephlpivirtdsentt dnbientieom innaassunipepyilom deseapindhiby any
appropgfyteb%e\éﬁgreﬁa@o@ﬂﬁf@do%@lsa S r)aakoﬁn@fpogggﬂgl{ﬂ' m

unbound antlgen I's not req U|r . Linkin 5 reporter
Radioagpiee Jpet trd Ratdperiifs @lﬁ?%oﬁlﬁ@ Hehteallsd ephtosn (the

test s@YSd)CahdOf1lowed to bind to the antibody. Bound antigen is

physically separated from unmbound antigen and the amount of
radioactive antigen bound to the antibody determined. The more
antigen there is in the test sample the less radioactive antigen will
bind to the antibody. A competitive binding assay may also be used
with non-radioactive antigen, using antigen or an analogue linked to a
reporter molecule. The reporter molecule may be a fluorochrome,
phosphor or laser dye with spectrally isolated absorption or emission
characteristics. Suitable fluorochromes include fluorescein,
rhodamine, phycoerythrin and Texas Red. Suitable chromogenic dyes

include diaminobenzidine.
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opti cal change occurs on binding is one possibility.

The reporter nolecule nmay directly or indirectly
w@eomenat4el det ect abl e, and preferably neasurabP@r/GB2006/000238

signals. The |inkage of reporter nolecules my be

directly or indirectly, cavalently, e.g. via a peptide

bond or non 30 covalently. Linkage via a peptide bond

may be as a result of reconbi nant expression of a

gene fusi on encodi ng anti body and reporter nolecule.

Other & %%%OZK?faidep%/ %%999 2381048 TheudM1€368tor

ention also provides nmeasuring levels of

partlcamtegermtemabcqqqh aeyleetr?m 6??‘?&; tHagpeet 1L BRI ponetic

or par%gg’ﬁé’tl%ccgﬁg'ﬁhgaltogﬂ:@ﬁly |09V6155rd1%l\19ra@@(1aﬁ@bgeh1fb &hat can
bi oSensor system The nDde of deti n%nlng 'ndiﬂﬁ 'S
directdyton anéiatra%lsbfcaelﬁe Priecsape Foh® 41 TRESE

observell | élaﬁl:ﬂrﬁnﬁ.h&ﬂhw deteet&bloe bmeﬁmGeeracclmdetdabl ehesm)de
according to their erence_an )
mOlec“A§srf6?yet§’% FRZYA79 ol le%pcea% gcy ar e%‘%ggﬁﬁetnkﬂ% %ﬁg&%
changepkees@nts |omvemw@mhah@eexrtrendsctmcals peeps it elsi nfppgxample.
ernd bisndi, ng, £:0 NGEt r Milch £8B¥s it
They maﬁng mOl@%hlggﬁpee&%it%?fedefspned he:r gl n, ’é. gl. 12528Al ons
betwedng@dferg}(:@r*rpe?ﬁtiwlﬁew/e@f@rﬁicﬁ%ﬂﬁr?d‘lﬁeﬁﬁ%‘?%r%?bﬁ%rptlons or

emissiaasayofhKAgkL Yl et EQemidalr efXBMRIseubyd tiagGonguisction
specific reporter nolecul e t

with HRPERSEE b1 HBIHAAP PY Wéobf%/esse%éggﬁg%lt‘heang alkaline

phospHéthag gest daitadh ngy sklemBerbe es pmplayeenabl e
identification of specific binding nenbers which bind
the same epitope or an overl appi ng epitope.

The s1©ma‘fnetgdnmtaﬁybﬁbar@etfedmﬁln@dtimdmanpr’eelusil%\g“&TeSAmay

be usetdn toec(ije hl.vlgg(:{uliﬁtlf IRAI %.ﬂ)ssbq@teoo@ Riatevansh@ bier sie

ndi'ng er a one or_ nore ot her
releva;m aggzé@pdm ﬁelhﬁgn%mbéﬁlﬁpf‘r%s a{aaeealt @nfih*éeiﬁ at e.
Presence of an untagged bi ndi ng nmenber that conpetes
with the tagged binding nmenber is qQ serve :p A din
The PrEsEREase I PR SIYREILVENT 88 BS° tHe® PRYGES 0P AGTH
mememmebgvé&o&nméeedﬂm@ botigonmetéeld om a pemdtdéion assay,
ment of antigen oyed ci.ally
enst 1 BTRLY A el g oroeone 1 g SeRntrarp R b Yedtore
by emgElpiytiopea ofpdcifec e@tndlAgpeqnheeteah avavg defebepilttopeesent

1nvent31%91u§gc§ m%%t ONg, I e @fisNQ, Aidsnate e&ﬁeh%hygﬂéjal
é eC|f|c

e use inding menbers accord |n%
Separ#‘ﬁé’inémndl ﬁvemw@uﬁﬁyarﬁeweachs (IRk TeABtfed- | inking a

reporter molecule to the specific binding member so that a physical or
optical change occurs on binding is one possibility. The reporter
molecule may directly or indirectly generate detectable, and
preferably measurable, signals. The linkage of reporter molecules may
be directly or indirectly, covalently, e.g. via a peptide bond or non-
covalently. Linkage via a peptide bond may be as a result of
recombinant expression of a gene fusion encoding antibody and reporter

molecule.
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30 binding for antigen is inhibited by a peptide with
or including the sequence given. In testing for this,
w@2peptidde with either sequence plus one or nRPCEGERI0R000238

acids may be used. WO 2006/ 077441 PCT/ GB2006/ 000238

49 Specific binding nenbeg that bind a specific

peptide may be isolated for exanple froma phage

di splay library by panning with the peptide(s). 5 The
The prpsesernvenvimnt adpofprdiiekrspfoyindesuaing deival edohuclcepen
airectBy by BRI 3 SPREL e s P Aol o B o wre
lnventa%/ﬁﬂr RREOPYen ia priefasenedr asypdem: t he present

i nvention provides a nucleic acid that codes for a CDR

or set of CDRs or VH domain or VL domain or anti body
The modp @iy SifEprAtting BiPdingr 15nkPbcuyerburHe (he, Prespnt
inventS6M\Vardl thgéd siafiibheid nnenttom@s aﬂﬁéiiﬂfd:habgt\i&?] squIﬁable

res nvent.ion also provides constructs in the form

mode aBf SR b (O eBrer e R AL I BErOh BIoRIPBssi on

cassettes whi ch conprise at | east one pol ynucl eoti de

As noté‘é %ﬁ;oYzﬁrl&?sh eQJé‘fS‘?—%e}nﬂ&?ﬂ&én% al 30 r}'ﬁre%rghﬂngsnev%ntion

i nant conpri $es o Wi
extendé o*mstar soesidisc @bedeng Aengel et tacrar e dionghiadiypgCOR NGF

with aR¥ %c&ﬁc 18f A{Mbﬁlz&{d \{lergﬁ?ﬁfa'é“ gor 1883APAAK4 .

antigen- binding 'site or antibody nolecule, e.g, scFv
Competiiqrydptyeen 4Be, mMpere SRy Do pRBAYET a?é‘ﬁé&i’ bt wipgor
for ex@:ﬁlﬁﬁéi‘miy ik Byeity ansp@cslﬂ@eSepomrhﬁadwéulqortaduﬁémrmaezﬁg

ded t hod
member P BT G ROET & P crd TRErGrarof ESPeoth biF sy Ponding
member¢onyemi entbhle Hedenbifi@tednbyt g}apletcmfmgonumieg members which
bind tROPLOR k& gi&;ﬁow L onr.s8e00b) nantopost  cel | s

cont al ni e nucleic ac ng production by
expression 25 a VH or VL donmin, or specific binding

Compet TEIME MafBYe RE SRl AL LERNEL Q1 PUEL L 6611431 BE AMh NGF is
suitabl e techni que, then useci’D as_appropri ate.

immobiksed fioca B ddien §ofetterst VAPIRIdPORINT dsHRFRs2IoRggwith

one or&mlomgeﬁuﬁi@ggeda@ndnml REH A aBdam (ﬂbStE@Qtﬂfadbng
esent tion rovi ded, soI at

Present 110 PoDURIANEE DL FONRURGTF BRI BAVSrBmeRFeec

blndlng rm@rtmst aﬂtqkeslelrye@tbxe aodehosrxgeieotise fogmaloenitted he the

taggedc e q:I c acid, free or substantially free of

nucl el aCI

In testing for competition a peptide fragment of the antigen may be
employed, especially a peptide including or consisting essentially of
an epitope of interest. A peptide having the epitope sequence plus
one or more amino acids at either end may be used. Specific binding
members according to the present invention may be such that their
binding for antigen is inhibited by a peptide with or including the
sequence given. In testing for this, a peptide with either sequence

plus one or more amino acids may be used.
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genes of origin other than the sequence encoding a
pol ypeptide with the required function. Nucleic acid
wa@ewendismy to the present 35 invention nmay conmpeT/e820s000238
or RNA and nmay be wholly or partially WO 2006/ 077441
PCT/ GB2006/ 000238 50 synypetic. Reference to a
nucl eoti de sequence as set out herein enconpasses a
DNA nol ecule with the specified sequence, and
Spe c:.fﬁcEl QQLrHaaﬁ§ eﬁexﬁaeBMAtm)& edubea V\sﬁeh:ltfhe spEdidei eay Seguenteted

for ex?’é%]lﬁ |f§§moft hpgfl’ gséélta%;'%d 28 ryf -(!)b—ly g%nl %9@%%e

peptidexgr.essi on of a polypeptide in a variety of di fferent
host cells are well known. Suitable host cells include
bacteria, manmalian cells, plant cells, yeast and

The prpsentt dwivensiaySuakber Arevifansdenrelptehisicipic acid

encod1§8'£ﬁgﬁ%c1gbg IEXI 8§ Shéibe@f cantrd@adiesnanchvirasnt ) bodyleic
fragments in prokaryotic cells is well esta%llshedl
i

n
acid mpjelnadide PR oY evi B sdB T otredRanpl & BT ek huf oot
1nvent&é@9éaov16e§omelarﬁﬁ iedt hacteer fat hHaPR bs &t of CDRs

ion in_eukaryqtic .ce
or v $Pltin SPVESTREN! B CURARAL! & SLLSoL ) LUEE 0 ancinoay
molecu®p} i ©ny.f seFpraducgtionobfthe spewitfice b il figednepdie
for exanple Chadd & Chanpow (2001), Andersen & Krummen
(2002), Larrick & Thomas (2001). Mammalian cell |ines
The praveit abiventhor Rl sar ProtisieseKPreEddicss o HEehdPeFotbgous

plasm1g9|y§gﬂgﬂrge LpoladesChbnesechgradQbn oyadat te€Hdich
el HeLa cell s, Bab hanst er k|dney cells, NSO
ComPrlﬁﬁuéE %ﬁ?sﬁeP%ﬁuﬁﬁ%YEEF}§Ptl?@z?@ ey el oma cel | s,

human enbryonic kldney cells, human enbryonic retina

The prsﬁeﬁgﬁgggﬁggg% a soer§ov1 I tablé%éﬂ%ﬁ%QB% £ Q@l?hﬁ%ﬁﬁ

con a|n|n ppropriate regulatory
comprisefuerc es, mbnel Q'ﬁdusmgupts)rﬁﬁt ebO‘?seeq uénsesleie ralwﬁa%reﬁodzsg

any CDieSHQQﬁg%T EB&{QQQQ%'@&&Q@1%?qVEQﬁﬁéana&pQﬁﬁﬁbody antigen-—

quences, enes and ot her sequences as
bmdmgppm@rq:ata@tlm moéeml,ﬁrb@ Bt aSFR0S el 9! PhRYBAT IR

itselfOko¥hs aln QsPect Ragae @ﬁe@@@r OR¥dralion, Fo§ dd#st Bekhethod of
details see, for exanp Russe

produckiiy Rcii EBERI LI T ‘b BE GRS BPRRITeBUF AT on
from edbodugd @ivelagt dacifdorhexafpl.e Exp3fspoepasatdopveniently be

ach:u.eveﬁt #ghﬁ% %Iécgnggnrﬁﬁkug%?srop eta%g;ego 1%103?%%99ant host

'S and gene expressi on,
cells apdtab@ingsitdeofiucleic acid. Following productlon by expres51on

a VH or VL domain, or specific binding member may be isolated and/oxr

purified using any suitable technique, then used as appropriate.

Specific binding members, VH and/or VL domains, and encoding nucleic
acid molecules and vectors according to the present invention may be
provided isolated and/or purified,-:e.g. from their natural
environment, in substantially pure or homogeneous form, ox, in the
case of nucleic acid, free or substantially free of nucleic acid or
genes of origin other than the sequence encoding a polypeptide with
the required function. Nugleic acid according to the present

invention may comprise DNA or RNA and may be wholly or partially
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proteins, are described in detail in Ausubel et al.
1988 and Ausubel et al., 1999. WO 2006/ 077441
WEOn6GBROD6/ 000238 51 Thus, a further aspect BET/GB2006/000238

present invention provides a host cell containing

nucl eic acid as disclosedsherein. Such a host cell nmay

be in vitro and may be in culture. Such a host cel

may be in vivo. In vivo presence of the host cell nay
syntheaiéxnmeEBtEﬁmEﬂﬂouhanuqﬁq@messisﬂqwghcs aheegpeotfierein

encompass? %gﬁ'ﬁ%?qel NG RN %gsg&tcff AUENLdARARS, and

or intracellular antibodi es. ,
encomphatgsapodNastaierube wEdd ther SRRSIE ieAesepipnceAlriich U 18

substlt‘,ﬁl{éc{] & rag Peeti R OMBMtarQ@M 6 OAPF ST

I ntroduci ng such nucleic acid into a host cell. The
i ntroduction may enpl oy any 10 avail abl e techni que.

SystemEOfo 2 WKBRYRY | &ndCekpSesSidnt abl £ ﬁo&@bépﬂi&é impy vametydef

cal ¢ci um ph hat e t sfectlo tra
dlffer%?%&%&p&?if?cﬁ{e WF{% B me ttD§§ tra)rics 5@ 7 o ande
bacteris Ansotal ion ¢Emlmg ptﬁnmowenhs,(yeasothed hﬂCN&SVlEﬂ%)SYStemS
and tr\éa%:é:éng.hgpnantg I Qﬁfrgatlgcel '&'ﬁ‘% &%OQSQY&{ Wx antibodies and

nuc e C acl st cell, iIn
antibopgr txracgznearts almeukakyoydticl Sebbs |ismapllses @hliphpd g ghe

art. 9!)?3{”J%vgé§edse%ysft3§mexa-mﬁepbm&m§y$iM)WHVA B&nmon,
mal nt ai ned epi somally or may incorporated into the

prefergpdtbacdieriat hqsit dsafi- £kt i ci al chr onpbsone.
I ncorporation may be either by random or targeted

i ntegrati on of one nor e es at S|n | e
mxoresihPR | €0 BT P LACT R PP A CEOG S 4G [ Jraple to those
skilletlechnilguestnay anwobuﬂen(ﬁMrcpuﬂdﬁaluphlgfuqk§pelelc binding

membert [fg nsgx%rmgﬁg &Qadfﬁ | e6d, LOROT @E)bf))n %@ﬂeEEé‘ﬂ]S&f %MQI‘L Ugiodg) ,

eri o & TREToduct on may
LarrlC@a&SThR?a§r &P¢kﬁm nfaeRpriess Foht #%ﬁ?ﬁ1??ﬁ9%ﬂh§ﬁe?% Eﬂﬁ grt

for exgrgssﬂl Syl E%éﬂ&oﬁ@é&ué:? bh $peidele ¢aRidd @PSnedd He@kter
ression of th gene n one enbodlnentthhe nucl ei ¢

ovary é@ﬁ%) delife HeRAeRelof iReBYnPERF e dHIPRY e gRAbMmeuse

melano(n@ 11 GRDAO R ﬁfyeldﬂ"& la:afﬁlspeidmanl atiegratiicoRidmy lbells,
onot ed bgslnclu i,on q% seguences that pronote

human F@BBWﬂFﬁbF i h RS FEENBHE. " 5i'n accor dance with

standard techni ques. The present invention also

SuJ.tabrI-’Er o%%cﬂ:%}g cggt&o%h%géﬁ &O%BEEt?ﬁ?ci}é%' ngoﬁ‘taﬁﬂﬂ%t £1':rt9xtop@§ate

ove I n an expreSS|on systen1|n or der
regula@)@py essmrueacspe cirtdladbhe dinegorRrRAIUSRC P fﬁéﬁ&lpateoras

sequen@ggyebolyadenylatlon sequences, enhancer sequences, marker genes
and other sequences as appropriate. Vectors may be plasmids e.g.
phagemid, or viral e.g. 'phage, as appropriate. For further details
see, for example, Sambrook & Russell (2001). Many known techniques
and protocols for manipulation of nucleic acid, for example in
preparation of nucleic acid constructs, mutagenesis, sequencing,
introduction of DNA into cells and gene expression, and analysis of
proteins, are described in detail in Ausubel et al., 1988 and Ausubel

et al., 1999.
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35 WD 2006/ 077441 PCT/ GB2006/ 000238 52 Aspects and
enbodi nents of the present invention will now be
w0 kdoewtat ed, by way of exanple, wth referenckCT/GBR(v6/000238
followi ng experinentation and the acconmpanyi ng
draw ngs, in which: 5 Figgie 1 shows
concentration-inhibition curves for anti body
neutralisation of human (Figure 1A) and rat (Figure
Thus, 4dBjuNBGEri aspdre ofiutin phrelkdnt elaaz;ehmtom:apmivudEs a host cell
0 e
concaifBll TLENAR JIMIAOREIET ALLBOLgE %y b
in vitkpbBR6EEY ddoVABREG S .or Sllﬁhlaolholsﬁnc%ﬁl imeyr heels wige. In
vivo p9@$&ddénb%0tﬁ@biolsltseéip@\ac;vgff& by« 108 N2 Dk d@té%%'leﬁsof

indicate results froma _single experiment an .,
the spgebfic Sdnding mepPreatef &@?eﬁ’?ﬁﬁ%ttl oRgeHGon ggchintrabodies

or intadkdNRU¥rCcomMCddiati OmhtrEbgiids haghedsuddihicbi-t dair @herapy.
intracel lular calciumnobilisation in 15 HEK-293
cells reconbi nantly expressing the human Tr kA
A stilletepher. asRottepeyvipdd ki sethdilrenptyGhannicbodlidng such
f.or hi e by
auctesf g AEIRIN Honreboll Ab B Bl b AP U S BY A Hy
availaplke gQﬂCénml)e NGEorDavkapygitht sc4nidi c apetakdsyfteshiiqngsamay

mcludé' O 8 ym€ ﬂ?@JﬂH’é‘%@t AUk RS SR ABEARIDOf t i, PLE &R poration,
determ nations for each 20 anti body concentrati on.

Liposoppigdd ated hpigd stRet 1 tthieBt BFRRrELPR oS gnaRTF G4 URIGEr
other aﬂi:dlst;o@i gs vdtcihhe &Qlaferh.ﬂls&‘JH vevas, a:&ﬁ:@)lovﬁﬁlsj
urvival ~was nai ntai edﬁ@% presence o 1nM

Introd}{@r_ng( ﬁ]uﬁﬂl?lec ?ﬁ)ldoi*n r éns%'jr 8T 7 eul]lcaryotlc
cell majndlﬁahevnsaa]n orsd fabersntudl phsmts@'sdemerﬂrhm@ﬂamﬁd faysne@ may

be ma1§t§¥ﬂ%§d g ngr HBS é?égg%éﬁ iﬁ%ykyhglgﬁ$@fcell or

1 ce pr 0 eration
into aﬁoﬁ‘rﬁgérlﬁwhe:hmnmomw Imgnma{tbemw bainéltlh%r by random

or tar§&f&S eREEyra30 NCEraktd QQdM®r$”¥%%§@s £eldiSigBr & multiple
stinmulated with_200pM human (Figure 4,2 r at

loci. Fex dgré&eniyt C&llﬁou%‘éltﬁé#e(W‘ﬁwguﬂt)mamdpalu%rﬁaé%w
chlorifi@ecyiBaformiNodf, bIédldopateriet andl fidrisFRstlié®MAng
experiment. WD 2006/ 077441 PCT/ GB2006/ 000238

bactergép lé%.
The introduction may be followed by causing or allowing expression

from the nucleic acid, e.g. by culturing host cells under conditions

for expression of the gene.

In one embodiment, the nucleic acid of the invention is integrated
into the genome (e.g. chromosome) of the host cell. Integration may be
promoted by inclusion of sequences that promote recombination with the

genome, in accordance with standard techniques.

The present invention also provides a method that comprises using a
construct as stated above in an expression system in order to express

a specific binding member or polypeptide as above.
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Figure 5 shows the |ack of cross-reactivity of the
human 1g&4 NGF  anti body 1252A5 with the neurotrophins
w@DNE/ 07Nt 3 and NT-4. 100ng neurotrophin was BOBFGBb@®E/000238
per well. Each data point represents the nean sd of
triplicate determ nationssgroma single experinent. 5
Figure 6 shows saturation binding curves for human
: 1251 -NGF binding to the human |1 g& NGF anti bodi es
Aspectd 25RABMbEA Qume s6AF tred pGRS2HE nyPhgiee Wi R) now be
i_'Llustgéi’éec;c{'II %'e g%fvggyrﬁ?lég}r G On 32 2Rde 0.3 1AM following
respéc veld,and are t'h e

e result of a singl
experipxp@tiigenend theFpgereranys RV SERdr at b PBERMI ng
curves for-rat 1251-NGF binding to the human 1 g4 NG
. anti bodi es 1252A5_(Figune,7ﬁ%1and GL152H5 QF%% re
Figure7B)shamg| £aMCREdF RIS 5+ CUAY AR 2 2853 ﬁs(lx
neutral €5P8GhH ¥el Mumaandragere tiAe &6SWatt QFig@uisd Ngh eNGF in the
experinment. 15 _Fi.gure 8 .sho caoncentration- nt
human FAEA (eCEBHCbIoHGHEN TR AP LT S ISrt drrEe Sa0E B
antibod 254 -WNGE bbmehmg totHribk reomeptadrlf BEF amtpgbotieen G13yL,
man f 1301 LPodi8S ce Ther £LORGEBLERL | ON
nabszef b S0 | F SRERERAE P oL E el R RS
mobiliappioxiemaked oyl SOPMICDatbath el tifse 1PAE-TE Fesutts 6rog @
singleshﬁgéﬁn%ﬁﬂe£ﬂcﬁ%%- no8€ @ls900f ab} @3 162 88 heterhi golf @0 for
shows concentrati on-dependant inhibition of human
each apiikpfive COAFenGREARE (Fi gure 9B) 1252-NGF binding to
p75 receptor fusion protein, by hunman |gG&4 or
Figure, s Ear 0t 28 REFT T SRt S i el gy Lisetion in
HEK-29appedd netehyidkslpM efates siindi Tet dumhe Tedulreceptar-
SLOGL & @XReL LR o8, Al3Q: JaRl &S BvalthRa EbOULhibAt:
R o e e T s R Phduced o

e-rela I'tion of carrageenan-induce
of resphesermlevolipperallgiishumam Fheurp e, 48R EHigdresyRerrt

mouse 3\% S tlegt 1OP, Harhhgo 30 huRBNcd@Gheanlts Ndom 42526

. 006/ 077441 PgT/GBZOOG[O?OZSS 54 EXAMPLE 1
experiPSpF ATchAT6I e it REFOS CRVPTSEEY ATt PBbH rePer {97 °8°B
antibodlr ééndaangetsémgl e chain Fv (scFv) human anti body

i braries cloned
Figure 3 shows the inhibitory effect of human IgG4 NGF antibodies in
the PC12 cell survival assay. Cell survival was maintained by the
presence of 1nM human NGF (Figure 3A) or rat NGF (Figure 3B). Data
indicate mean * sd for triplicate determinations from a single

experiment.

Figure 4 shows inhibition of NGF-mediated TF-1 cell proliferation by
germline and non-germline human IgG4 NGF antibodies, and the reference
NGF antibody, MAB256. Cells were stimulated with 200pM human NGF
(Figure 4A), rat NGF (Figure 4B), or mouse NGF (Figure 4C). Data
represent the mean * sem of triplicate determinations from a single

experiment.
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into a phagem d vector, were used for selections. The
libraries were derived from (A) spleen | ynphocytes
w@ iwboismgs, 2001), (B) a conbination of periptiEGRR006/000238
bl ood | ynphocytes, tonsil B cells and bone narrow B
cells (Vaughan et al., 199g8) and (C) the |light chains
and VH 10 CDR3 regions of A conbined with the
framework of the DP47 germine heavy chain. Selection
Figureof5 satfowsThthepHage &EIeabbeﬂr@mnnﬁduyeoﬁsedemaﬁmmn IgG4 NGF
. S I rihe hi Rgss r cF
antlbo?ia?a%%%’)gﬁllg%dqﬁéznegrgtro hIlat egﬁbgom%hagza%edﬁvgp? 4oong
neurotippiriay i €ss | adsprbedi ewerofveddl eBatlondelx| psimh h@mzmeaﬁ@l the
mean ' 88 ofNEEiplfcdid @Etefﬂﬁﬂ%@&gh§ckfﬁﬂ:bggfhd@%SeQBQLfﬁgﬂko
Nunc Maxi sorb tubes. Phage were incubated on the
antigen in a total volune of 500pl for Ih prior to

Flgurevvasbwgs tRheaeven Wikaung phage. rBeunRthihade-wer epdliBfg to

rescued. as de cr.i bed ayghan et_al ., supr d_.
tne e’ SEFLTTERItIPORLES 1Bt C o f2g: st Hoi 8ol riguze
6B) . casmh:aetﬂe@andfvdmmnhmd@IﬁSnmr asé-0 r39aty | vessfedvely, and are
r te ction were performed on the
the res%@ge |ve£1§%€ec 3 ef%o%ngtrrrs of NGF. A maxi num of four
rounds of selection was performed with any one
Figurel Y DU USHAG LthSnahd SinaLEAG, 20,1 20f 010-fEkOGHIOR, co

strat egy. hunman or (3-NG-_ were used

the humﬁﬁlﬁgé%‘l ﬁﬁ?.agréhlbpém |1r2§t2APoUFFc9"§§I et |%G1éﬁ%1b%t §"19ure

. chIOMJtRUNES Px¥hcdehee [U.14ahit d:5ed . BopupiQeRRBLERM 1y, and are
ng g?\lzed on the percentage of NG-specific

h scge b
the regiongd fsiiatsd SARATTIE S0 sequence diversity of these
cl ones. The percentage of NG--specific clones was

Flguredgtﬁ{wsnggné&t%%%?ogaée gﬁggp%ﬁﬁlg!t]c§£h o%eg.ﬁﬁgﬁe Figure 8A)

diversit sequenci n
or ratE[F8musr éﬁbcoTI-?JEFGEﬂItd}Flet@qud%agecwméu@e@n proteln, by

human ?%@4 Q‘fr‘ R YOO JY %H@i@cﬁile@ l'ﬁqe %EXeHEQAﬂ:’J@n ggni‘eﬁil@lggelled
mpicillin and 50.9/nl kananycin with shaking

NGF lna?a‘%‘ba?@%/‘ﬁ?flﬂ&’fsP@HrGBz{‘}BB?JE}OGQQBM Frtgodnfbratesfihe
resultPhAge sSupes naiRRtnvms. peepal € thyieent radaugat i on of
the culture (10 min at 3000rpn) and blocking with 3%
wv mlk powder in PBS for 1h. Bl ocked phage were
Figuret fiethcaddedntan phat es-dapevdeonts | inhdbat beh ofi hbmérd giftgpre 9a)

or rat3fHHEA 95) s ehe¥ AN, ARG 087 sPLBLES MG Y8 N tein, by
human IgG4 or reference antibodies. The concentration of radiolabelled
NGF in each assay well was approximately 150pM. Data indicate the

result of a single experiment., See also Tables 8 and 9.

Figure 10 shows dose-related inhibition of carrageenan-—induced thermal
hyperalgesia in the mouse, 48h after systemic administration of the

human IgG4 anti-NGF, 1252A5.
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5 between each step with three rinses in PBS-Tween 20
(0.1%v/v) followed by three rinses in PBS. Bound
w@bage7mer e detected by incubation with horsepPemGBR006/000238

per oxi dase (HRP)/anti-ML3 conjugate (Amersham UK)

diluted 1:5000 in 3% W v gl k powder PBS for |h, and

devel oped by incubation with tetranethyl benzi di ne

(TMB) substrate 10 (Sigma). The colorinetric reaction
EXAMPINA$ stopped after an appropriate period by adding
Isolat@oBM B WphuNEE ssfivd. Absor bance readi ngs were taken

at 450nm d ones which bound specifically to the

Scrv aRRLASBN ABESroidentified as having a signal on the

Three 8RESOIUInGhEALIRY:d ran (Q&FVQQH@;'ME Cént@%o&%%ﬁ:.b%@r&@@ cloned
irrel evant antigen. DNA Sequenci ng | e stranded

into apRpageuRs) X?%t%rr W§é§u%~°r€é% ﬁ@rv\%%lec?&tlaflﬁedfh@y lperapies were
derlveacENonusaAmgspi&rpmymﬁﬁecﬁlaEETﬁE@rﬁngs, 2001), (B) a

conbinB s £E- (AT AACAATPEACACAC 2 TeE0Y B0 9957on

marrow2B @ddsssvpugm eandl dNTPS$ 6f rmm tlice phe neigytPERwer end VH
CDR3 rh h g Nuel gof ast, 9 I -
PRI x ?Mse%(fl\/ﬁlpl por 5 g%ﬁ%r ngl:?o %Eﬁa%hu% gg?ﬁr%rﬁgfne
heavy Flb@?eirmendatl ons. VH genes were sequenced with priner
Lseq (GATTACGCCAAGCTTTGGAGC SEQ I D NO 536). VL genes

vvere enced with prinmer MYC Seq 10
Selectg GATGAGTTTTTG SEQ ID NO 25 537). Each
The ph %%cieilﬁﬁtﬁf’%t%ﬁoéegdﬁ? A 3FEd "29)- W&tbﬂﬂﬂ@y 3. d?@f)ﬁ’dfled in

Hutchlfigsn&fuprandséld‘v BJhgtDy@coBQﬁﬁe&ﬂaﬂGH w\i!3e Olg{oﬁmmletieﬂrom phage
Bi ens, in.a vo cin

assp1af ST hel el o Ttyeria’ oreaee Todumeggad gas

NGF. IS0@;iefim nnnSaifilees aneieen uns mmhianlatyshedﬁcomaansd&pqoltmws

Phage fLP efyl%tc BB+ 34 A% Analuser, ARas)ofo ARl gdl §YoMe 8y 1n

ana yse 30 manual 'y usi'ng Continuity software

prior ge\iAdied F-1REGTe PRSI BRI ABCRBEBPIRECHRADE OGPR

rescuetys anRG cSeHEd Waﬁ@ﬂé@'&eaﬁ@ﬁ' -at Lo 3Rf EWBLS:ion
é | i ed Bi osystens, WO 2006/ 077441
proces b a3086) GOUEI° L5 By SENEH T s BHEHH "pgpnt cross-

reactlbsla?smuhn.aérmmag rsahvs TTe selk Pifonf rone thhe fphage on the
respec® gn gr 6ss vas @t he screened EFO dent é

pec B GEPREY TIHCBTY oot NEE- bi TG ™ES o TRRA FRRin 8
selectipgm n@c,seplegfemediowatn Fmysioon brhnaewnusmg this alternating
isoform selection strategy. Either human or rat B-NGF were used as the

initial antigen for first round selections.

Outputs from rounds 2-4 were prioritised for biochemical screening
based on the percentage of NGF-specific clones isolated and the
sequence diversity of these clones. The percentage of NGF-specific
clones was determined in each case by phage ELISA. Sequence diversity

was determined by DNA sequencing.

Phage ELISA protocol
Cultures of phage transduced bacteria were prepared in 1lml 2xTY medium

containing 100ug/ml ampicillin and 50pg/ml kanamycin with shaking at



10

15

20

25

30

5 Crude scFv sanples were prepared from periplasmc

| ysates of E.coli TG 1 bacteria transfected with
wa@edoeotadl phage for evaluation in the bindi ngPeE&8%006/000238

Nunc Maxisorb 96 well plates were coated overni ght

wth human TrkA receptor extracellul ar domain fusion

protein (R&D Systens; 10 coating concentration; human

NGF assay, 0.25nM rat NG- assay, 1nM. Assay plates

30°C fkef @ enashedews e PRS aht TWRE B r2Bardd %gkéénéﬂfx%l&tlﬂéhﬂgf the
I ne s BSA in PB and washed

1% | b
cureazdl (el e ol iEroo LB bt cif £ SORF eFeR in

PBS fdnMihuBhocierd pakge ecabithantad@dNGE (R&Rs SY&+EBNyl Boated
npl es were transferred in a vol une of 108}|1

with %%J*g?gll%\s?é I5PalEst Hitd oV AR LI e o P 63 Envate rEGhed
betweérngaehat tée WlEhatleseé/\&riaseyva&hQSsamieé&BEot hat1d @m? hned
I at es bel usi 0.3pg/ M o
fOllo‘p%%g' tcﬁr%el -rﬁuman ¥ o TH ﬁgﬁ?%t dSFQ%?ﬁO} byat
incubajdon Wil bl i e isR&E Byis tremek idh deut(8HP ] fant%-BSA, cdoligaved
AmerQYard @ﬁvb@il&%df 9(50&)0%&:3Qtw[\,0% e%:t edﬁ t Hﬁgz%ni H.h, and

Bi oti n-1 abel ant
develeggdrpx fwhaééyntw#él rte§@¢m@fdwbam@b@@nd@w)etwmmte

(S1 asystmm Brdiabkyic RlalesoNarL \é@éﬁ%h 0
o r ept %?/? di r:1L Eu3ﬁ-c added (tDo each well %%gﬁ%u%gc?pf/r%ﬁbate

lf’erlc"if PYDBERFIY £sSMySHIRPELC Brid - SoqpFRancsc thadtrpS were ataken
at 45Gmwr.t BeondD Wit Bh abourRD BpbeIMIRIAAL YT €0 AHd WAS wetfe
. DELEI A wash  buffer, foI wed b addition o
ldent%ﬁl § enhandefrefto €5l P i 'ic)}he £8 \é%eréa?fﬁaﬁﬁfl tha}?l QFe%qual to
5x thajercs read nrsilagamt \AsltigenVi ctor fluorimetric plate

reader (excitation wavel ength 314nm em ssion

wavel ength 615nn). Cones that inhibited both human
DNA Seqy@nfAR9I NGF bi nding by nore than 70% as peripl asmic

Doubld W$@hEI&E BWADE&Q@ra&feI e8s é’&h@&&&%‘ Uéﬁ@&x?e% BYr béd ed

Ssa Pur i
scFv ﬁi;gﬁaféﬁ|H§ﬁ§eﬁ%r%Pﬁ§Fég%% TégGTgﬁgﬁﬁTTS@@G$Qﬁﬂ§%§ﬁpTEﬁﬂ@ ID
NO: 53df) WAOWBGRSdrsdr @icetaronpentretdrenscof sairif ied 53s)
r n det erm ned usi ng the BCA nget hod
ExcessS%EYmgf %%%Rgﬁ%]gss Zfrogh Ih Ipéﬁfngayt]ﬁ:éi ]&JSFTQ oﬁﬁnﬁ:@’egc‘?%lng
Macher@ﬁer @@C@Maamﬁé WJJZG’@B/ BTkl ( ﬁm@%oeéee@aﬁ&g to

the ma%&f@é%éﬂ@i Qeﬁéé5ﬂﬂeﬁag§légs hUUR” {Hgg &g£e u%h?dlr%%gho

human TrkA receptor extracel 1 Ul ar - dome
Prlmer Fﬁf%l (FATTHBAFHACOLT SEAGCDS KR IR NOYL 5380 VD Nened)wers
sequen]:@&ZxE&l'( YriRROMYR BeY 1R2;(cYerTEQacRT&ET#Dre sEo Ip wo:

537). Each reaction mixture contained 20-40ng DNA, 3 - 20pmol primer
and 4pl Big Dye Terminator V3.0 (Applied Biosystems, UK) in a volume
of 20pl. Sequencing reactions consisted of 25 cycles of 96°C 10s;
50°C, 5s; 60°C, 4min. Samples were run and analysed on an Applied
Biosystems 3700 DNA Analyser. Areas of ambiguity were analysed
manually using Continuity software developed in-house (Cambridge
Antibody Technology, UK) and SeqEd DNA sequence manipulation software
(Applied Biosystems, UK).
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1083H4 (VH SEQ I D NO 22; VL SEQ ID NO 27), 1021E5
(VHSEQID NO 32; VL SEQID NGO 37), 1033& (VH SEQ
wo Doblar7442; VL SEQ I D NO 47), 1016A8 (VH SEQEDGREN06/000238

52; VL SEQ ID NO 57), 10 1028F8 (VH SEQ ID NGO 62; VL

SEQ ID NO 67), 1033B2 (VHSEQ ID NO 72; VL SEQ ID

NO 77), 1024C4 (VH SEQ ID NO 82; VL SEQ ID NO 87),

and 1057F11 (VH SEQ ID NO 92; VL SEQID NO 97). 15
Biochmgcze&xmoeswbgnn@fuﬁumd gfvanti bodies and in

tro funcgl on eval uati.on of NGF-neu r%l i sin

e ol BT PR P SRy S 10a e RBoEgeened o
ldent1@583ﬂ4>ne&01211£5 Anh@BB€H NBG AOIBGAS, tdOQ&E&,A ftaaﬁﬁ-&

extrad0PAf 806 HOSTELL, WEIELEf O Ml ted as human | 9G4

anti bodi es and assayed for NGF neutralising potency in
a whol e- cell assay system 1gG conversion 25 Vectors

CrudeV\&!’EQr %@ﬂﬁiééﬂﬁe@:@ bpLpdRe PPsSH &%Eﬂ&sr&g:\iygggé@%ft ®. coli

re- expression as whol e anti body humman

T6-1 E%%téaﬁlliaaFF?nsd?c&@gc‘f’r"é’e&%?"tqﬁeﬂoéﬁee °Da|eva(t11a3t917>)n in the
bindikBNAs393 weld Maﬁabﬁﬂal%edelﬁ @@rﬁabtwm@oaﬁ% memgﬁt with
transfected £o strycts expressin eav
numan PP F0RLEE S G e R €Sy BB R et Sstrat (el Pratams:
Coatlltldne:qmednUmmusqnnghmm aicE As 3y, abf. QBmM;y ralr BERtoGagphynM) .

r.sh [ e d . o
sosey (RSUITIAIOE ey FIS PUBLCRO A B g o
bOVln%W&rﬂﬁanwafé%H salPBfie {PBSpsped mrgauo | BN tsmpples were

preln&%a%%ﬁyfgy%dﬂﬁw Q0%n FirngIt ﬁbl[l‘an %%nggptrreact& ngn%l\nt%’ %NHF gR&D

deter m ned spetrophotonetrically accor
Systemg) if]9925SA.35amp) 900607 74l TRETLGE20R6ODIRS L 580pl to

assay FlaRBsa88@Y: huph PLd a&s! bbhat actalrgbﬂ't'r@%gf'rg{:&% | 2 fbE were
otency and efficacy of anti-human
waShe‘ﬁ ?’(F RERa iRt boé}%‘fleﬁfcmtﬁédpjr#eé vaF| lfwddgd using

0. 3u9/frﬂllualfes.€:ﬂ[€r Gak C+HuFRHOREE | sRiHiaN (BSSRecheor ROLENEYL NGF
miovuf ylTE0 LD 05, 1o PETRAL o0 LD TUSE, aallshuren
60min (a@l 8¢m ﬁ&mpagga@xeéﬂﬁionmmsiabelled anti-NGF was detected using
the DELFIA (Wallac) time-resolved fluorescence detection system.
Briefly, plates were washed and 100pl streptavidin Eu®* added to each
well, diluted 1/1000 in DELFIA assay buffer. Plates were incubated for
a further 60 min at room temperature and washed with DELFIA wash
buffer, followed by addition of 100ul DELFIA enhancement solution to
each well. Plates were read using a Wallac Victor fluorimetric plate

reader (excitation wavelength 314nm; emission wavelength 615nm).

Clones that inhibited both human and rat NGF binding by more than 70%
as periplasmic lysate scFv preparations were re-evaluated as purified
scFv in the binding assay. Purified scFv preparations were prepared as
described in Example 3 of WO01/66754. Protein concentrations of
purified scFv preparations were determined using the BCA method

(Pierce) . Re-assay highlighted the following scFv antibodies that were
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anti-nmouse NGF (MAB5260Z; Chemicon). Anti-NGF |gGs
were co-incubated wth reconbi nant human (3- NGF
W@ Gablorashem 480275) or reconbi nant rat ( 3- N&FT/GB&1D6/000238
Systens, 556-NG 100). The conplex was then added to
HEK293 cells expressi ng rgconbi nant human Tr kA
receptors | oaded with the 10 cal cium sensitive dye,
Fl uo-4, and then Cat}-dependent fl uorescence was
potentNBabtNeEersHE colbs {peaktSIGEAGedBro Sy ttarspuman TrkA

recept%)i(:a%?{ﬁ%%tégguﬂt h En%gﬁnp SQ.% t?Pé’f!E% TrkA (obtained

ute were grown in 15
Dul becco' s Modi f| ed Eagle's Medium (I\/EM Cel l gro,
1064F8MNQ &JQ? p%egﬁgtﬁdb}wth 10% fetal bovine serum

SH3007’1 03) a/m puronmyci n (Edge
1022E3B|(&S%y%ﬁcér¥@ NgDO4) V&n%EQ%ng ctNri n- st reptomycin.

10831{4099&'%{%“100%1 s2ere bieg viesked by ,di sl odging the cells
Wi th becco’ %?ohosphate buffe%_éd saline (DPBS), and

1021ES; {¥R $EAIEANRi t3F 201 95i g MBuff € containing 6 M
103369Fl(ua- ded Mol soul 4a; Ruobes)iravo374/).or 1.5h in the

pr e of an t hibitor (2.5 nM
1016A8 g%eﬂ%‘% I% N8 1@%&%/ %%oﬁpt e%ﬂwashl ng the cells
1028F8OHUH QD rIDaSTQay62/‘ODITLf 8EQ (2. ¥Om\PProbenecid in 0.1% BSA
1033132""’}% %{{z fﬁEﬁgS)-;ztlﬁ §§#g|1$o w8t e77)pl ated on

si ne coat ed ear bottom 96- vvel | plates
1024c4( (Wﬁt %@Qz@ H99083: L SBPrigkifat BTy 68%000 cel s/ vel |

1057r11N (¥R0stg rBhRocedd s viesep imaubased in the dark for 30
mn at roomtenperature, and the plates were then
centrifuged at 1,200 rpm (290 x g) for 5mn. Prior to

exampiegting, the plates were pre-warnmed at 35C for 20 mn.

Expreskash bgGeumaer EgGasaﬁ.}a@dde Andone enttrat fonetigpal evaluation

lLicate we irty-five 30 mcrolitres of |OX
of NG} ept ﬁm(% §énJuaI amounts of 10 nM human-, rat-
or m)use 2.5S NGF were pre-incubated at room

The Néﬁ%@ﬁ&%wsﬁn@&cwm&ﬁe metelby3] hioddmat esoTHH, ail0B BEe,
pre-conpl exed IZgGs and pl at ei& cont al%n‘%rtjfg < human

1016Aﬁr/\?o@PPF%\s§éV3BaffJe9 Aér 2t R e d'SET 3B ECFH S 56nTh

1964 Defiekeiteddangssayddeok! wer anetratidimagbogetatie a whole-
Reader (FLIPR, WD 2006/ 077441 PCT/ GB2006/ 000238 59

cell Jf5PdcEY AT "evi ces). Following the addition of
80gl /wel | assay buffer to the cell plate and

196G conq}:eli‘g EI on for 5 mn at 35C, 50/ /well of diluted

Vecto twlerg (c?’tédl\g:r GAOPhE WaseAddeG vt 01608 Rl hilow re-

e FLIPR with continuous nonitoring of the
expre@%asd\@g@@déﬁglbody human IgG4, essentially as descrlbed by

Persic et al. (1997). EBNA-293 cells maintained in conditioned medium
were co-transfected with constructs expressing heavy and light chain
domains. Whole antibody was purified from the medium using protein A
affinity chromatography (Amersham Pharmacia). The purified antibody
preparations were sterile filtered and stored at 4°C in phosphate
buffered saline (PBS) prior to in vitro potency evaluation. Protein
concentration was determined spetrophotometrically according to Mach
et al. (1992).
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5 fluorescence. The NGF-induced fl uorescence was
calculated as the difference between the baseline

wo bweegmdaENCe intensity just prior to NG addPeT/GB2@6@00238
hi ghest fluorescence intensity attained in 2 mnutes
foll ow ng NGF addition. Thegaverage of triplicate
NGF- i nduced fl uorescence values in the absence of
anti body was defined as 100% 10 cal ci um nobilisation.

FLIPR mstshe presenceacefl1ankibesycidmendbimeriage JorSD  of
The potémplyi ead eeﬂﬁ"cabydowedltﬁLumasqgegefdmaln@asra\@ﬁslng NGF were

l; at { f
dererfBLEALA £IEAS R B8 B0 0L SOT LSBT acnny.
potengplsif] hyman cmlwabdeess werse cpherttegdwaish fmonctei ant fhunhe NGF
(MAB2$@9 R@B Hﬂ@cenlsg QE‘Q&%V ﬂgﬁ.gé}NG%‘ dlvﬁl u%?o %§ and mouse
a gons

cal cul at'ed ting the "d0sSe-T

anti-meugei NEF e I‘@B@Béy : f Ueriennus ﬁm@lﬁiﬁ@% RIGEGraph Féazd)mcvbbdlted
with AMHIBOHLSS ﬁuﬁékeﬁj-ﬁghs Ng%y}?ijoﬁ%%gp e dzaitSIéonr rreelc%trn%Ilnan rat

i nhi bition of hunan evo i ntracel Pul ar Caretd
B-NGF niReD| Bypsitdmon. STHeNG-a0k) or Ther cofip1 20 waet erey afdared to HEK293

cel ls %re QL ir?‘qi Oﬂf%%ﬁ{,na?%&gan T rvi\%z é%%eﬁg %%62 1%%3625 Wfég 3B

CalCl% s£02 UG e>Sy20 5T LT 4| Tahd echeh) CaFidepeantehbotil esaseeace was
monitdadgt her evaluated for functional neutralisation of

rat NG, and these were approxi nmately equi potent

agai nst both species isoforns (Figures 1A and 1B;

HEK cdllabl epdlk- sZSEEé@\I\ﬂ?LloEyEtéISQﬂ &trhﬁgf%éte@{om% &g%%ﬂﬁght human
NG ant i g osone_di spl ay_scFv potency
Trk
LA (Ia%tg‘l:rﬁlsat|§6’ﬁl arégbéa %i B %ﬁk?'ﬁglld@fﬁ‘&i}ltlev K%ﬂ’l"@?e\/\éif%wn in
Dulbecmoéatwnaﬁl@dssda@m'edméotmsqmm tctang&pecmm}@hhycw
supp1iREROAISGE 1 8¢ OFAank, Iy 400y e
essentlwcﬁ y as SaCI‘I ﬁanegé ogF, 5".'03)’ 1.3
pg/ml tpnprt)msainlry (Etihe Bncdsglsesmé,O@@Iésa) 1&3@2[%3 pézQBa’iJiié,lnéLOZlE5
stre t%gg &gﬁgfﬁe 102 g, 103 %ﬁ§€ dm% %égg
P onverted to i oscba?rg sSSP ar? B I5is ﬁ@gvﬁe cells
with %96¢W$4@Q0m‘@3@©®6¢mb238m6O(DtPEﬁ”pl ares t\héﬁeloaded with
loadinfUBgeauently %fo brany ereat The ¢lo
P0BIETE wastabi hosé“r’% ’;Lrlu B ALhE gﬁfﬂ?ﬁ"&aﬁsu oﬁt “Heg tor
1.5h iphthefrnesence rathesomeidi s:plaaypmmmhamwms (205 mmde
probenb@fd Uil Ssaphs ALY - %‘t&p% Pﬁlﬁn %‘ﬁ%l s Rrofpter. vas
added af the 5'-end for eftici : ofrdl orROTPLE a3}
buffer (2.5 mM probenecid in 0.1% BSA Hank’s / HEPES), the cells were
plated on poly-D-lysine coated, clear bottom 96-well plates (Costar
#3904) at approximately 60,000 cells/well in 120 pl. The cells were
incubated in the dark for 30 min at room temperature, and the plates
were then centrifuged at 1,200 rpm (290 x g) for 5min. Prior to
testing, the plates were pre-warmed at 35°C for 20 min. Test IgGs were
assayed at 7 concentrations in triplicate wells. Thirty-£five
microlitres of 10X anti-NGF IgG and equal amounts of 10 nM human-,
rat- or mouse 2.5S NGF were pre-incubated at room temperature for
approximately lh. Plates containing the pre-complexed IgGs and plates

containing 100 pl/well assay buffer were pre-warmed at 35°C for 20min

before testing on the Fluorometric Imaging Plate Reader (FLIPR;
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5 transcription to nRNA. On the nRNA | evel, the
construct contained a prokaryotic ribosone-binding
W@ 2aoe/0(Bi ne- Dal garno sequence). At the 3' endrPOf/GBR@®6/000238
single chain, the stop codon was renoved and a portion
of glll was added to act @g a spacer (Hanes et al.
supra). 10 Ri bosone display |libraries derived from
1064F8, 1022E3, 1083H4, 1021ES5, 1033G9 1016A8,
MOleC‘lpgl_B"B%Vlg‘Qg’)sBZ’FO@EgWJJT%Z%% NS & 5 %R ywell assay buffer
nmut agenesi s of the sc reac I ons wer
to thperdlor mdate dri nonub¢nxmmffoea&hmuy Japyd, yﬁﬁnrwwell of
; fi it I s r rare wher
it e Aoats B PR R s BRkeg D RE o hraatsin
the FhiphvikorCoRisingoupl mehittorsny epft &kedfaf- cdeteadent

fluor@@éeﬁi&gneﬂﬁ& Meadsad L& 1o M8 Qhce W&@Qaﬁ%ﬁ&%@%&/ as the

npl exes (NMRNA-ri bosone-scFv) were recovere

dlffeﬁ%fg%?eP?EW%%bat.hét Paselime StuerfsseRas coHpmetEy jittte prior to

NGF a?ﬁ&l’i@d aﬁ\@mlg‘ﬁlae%ﬂ%émge%agg&’é riglt%ﬁ@:.@%%g%ﬁg& i\i/i‘?rZemlnuteS
en as descrli I n nes. et al

zo110p (0 MEF GG RE - CoTh rranas G derh biakenaoh {Husgd

fluordeomeasvaueonioenbe atlisense (dOGntibed GrapMiey efed i Ia\é8100°

CalClIEI&)%%‘i).lgit k?ll ot hqytlzhaet %ISEZEQ r%aen olélg:nplrb ant Bg? Lalfvn glge + SD

sel ection. Error-prone al $6 used
of tri?&ﬂ@§é§eN¢E1ym§Pye@|ﬁkﬁO:Aﬁcemnﬂ'wﬁln@mewaﬁ calQulnnaﬂ:asns

perceﬁ’te rofl c0RL-HIP c‘é@él%ﬂ@gségo\ﬁe rsify @Aro%ﬁé%? U eeh) 1

during_the selection regine. Error-prone reacti ons
calClQQHWlebé???ﬁQ¥eHa%%@%nW§r§eP%RﬁqQ§nés feedohttheodadsot the

IgG cétdemerabibid. OUIIC%fSkrélguesmv@Eén&él&ixﬁ@t@&lw Mekin the30 A
C ntratl ons O respectlve
Slgmo?é%%'gsent sPogsﬁrS% Iﬂbiﬁ ?ﬁOB?éFgu??Qﬁ?FtHél?ﬁn%ﬁéﬁm

(GraplsRd@cti on rounds three, four and five were |igated
into pCantab6 vector (Vaughan et al., 1996) and
cloned in the TGL strain of E.coli. A sanple of these
All antdpbpdins ENAcdedimmiceddasoniEntrabeeh-ine lE adplmhibitoon of

human berﬁkecﬁ%@h‘é@gé@lﬂ{l\é@ shidiRf mbBer QURUL . PRIOTE 1k order of
screening in.vitro for NGF 35 neutralising activity.

potendy JREsPHETE 147 bR @ Tal U HRTh MIGFY et LAGEVSi h 1HR2BAD> 108384 2

1033GQ@0600?P]78|44E|. 15’93?&52%@/1@@(23&33@1 >NGEb oégl&n kA 1@eepi Or (Table
xtracel.l ul.ar domai si on i ndi ng, assay, as

. B AeEed Se%%?ﬁm%rfﬁe%heev RbEhront P ekt
neutrgjdsipias mic rat yieER e agdFuhqree parat anextina tdiey &s;&aycstent

agaln%?ﬁgogﬁoneggf olg?éaﬁhb §F2éqﬁﬁfh unﬁ£a§h3§a3¥ ﬁEFunE

EXAMPLE 3
Isolation of optimised human IgG4 NGF antibodies

Ribosome display scFv potency optimisation

Large ribosome display libraries were created and selected for scFv
that specifically recognised recombinant human NGF (R&D Systems),
essentially as described in Hanes et al. (2000). Initially, the
clones 1064F8, 1022E3, 1083H4, 1021E5, 1033G9, 1016A8, 1028F8, 1033B2,

and 1024C4 were converted to ribosome display format, where the
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5 binding >95% were isolated for further study. In

this way a panel of potency-optim sed, cross-reactive
wogoeoeuer al i sers was i solated. Surprisingly, P¢heBrwsin00238

potent NGF neutralisers were derived fromthe parent

cl ones 1021E5 and 1083H4, E@i ch were not the nost

potent of the parent antibodies. Optimsed clones

wer e sequenced and reassayed as 10 purified scFv to

templaRaf e fa mﬂo%aquezb@fyon@ea ef Y mabid AP @apusmN haGdi 4Se
1057F18Le crlged |nSExa le 2. Antlﬁn: odi es derived fromthe
ar&Rt Pt SRS TH29ES PPVRPEGPE RS Lig2, d TEmefprae
ribosd3ig) daspoll goneepl ek tvﬁshﬂﬂﬂﬁnald@Gﬂof st aW@:[Iﬁ)d]ylz(@EltI(é\/fﬂNA
S | 102 D.NO 26G5 (VH SEQ
tevel, %Q%.]éﬁof@;tggl_wﬁﬁédl fo?f eﬁ%%ﬂ% <E8Y D NO
transcpiptigs SEQRND. NOn xﬂ%)le\llAlzlé@@l,(\tlﬁe SEﬁzsﬁﬂd‘thcoﬁGé?ined a

rroalacSE IBAR. 0l 1E5 VL BB el e
3'end P§7j:he 11113@]12 GWn,gE@m FNMOcodeR ; way repcydd aNg, a 1BF)tion of

gIIT %&32&@3& i3 SEQ ésDaN%aégLZ H\Aaeg-:& %Q I DS\NQ 177
1132H9 (VH SEQ ID NGO 182; VL SEQ ID Ne} 18'} 1133C11
(VH SEQ I D NO 192; VL SEQ ID. NG 197), 1134D9 (VH SEQ

RibosdmB ﬂKZspJ%g/Z,llk/i:arJSEdeDlm fZGIg)710614$‘E|5D1é012|‘ﬁg E%@B%I?lzl\lo
102 1E5VL%%%%];E1, %ﬁbls%,g'%oz%ﬁ 71[9%5%%,_' %’EEQ\{PB§?\8 were, cr%te%r?@
mutagenps NO o R23Tp, s¢8V HEOREVH SEQehE N@s 242¢ PAr fOEQet BviNA non-

poee i WL ELO0 U B0 0 WBIE By,

perforﬂ%mel(eppq, sgg}qylpq@ ipqpatypn SEOQN BhaG 22y, hiG8AYlated

uman e tx i ed? am na
h Wb-l »aEsQ lonh% L?agét ?%t%@ %193%%)\9 d EZ} ak(l/l RQES }éééésﬁ%@;; 1

4290) 3 ol PEeEbn T P 3575 , W%moosevﬁr%@cy BeRe v Epered by
magnetWk $SHQAaDido) widillA), uﬂﬁ&ﬁﬁ@oﬁﬁd‘éxﬁﬁ%éfé Nkdshdd2awadk. 39e

1214A1 2. VL SE
N.
e SR e B 6 EU SO B NG 33 PR SR 1 NG eeribed
in Hangg 7¢t al1218|(-I5u£Q33§ﬁ-)| SEQ tH N@lect%ﬁﬁl, p‘v’bcwrlebehlﬁbd with
decrea3®d. CQJEH@ A€§Qé'l7 (SVHl&EQMI D B
73. BB 000, a1 7o) Caboans 8855 36 Vs SoRALT bt es

blotlnéi%? SFeduprp i §h@rpasehtdueionet E08S HAC M .SEQ | D NO

22 VL SEQ ID NO 27) and converted to human | gG4

_ 1227H8 (VH SEQ 1D NO 372; VL SEQ I D NO
Error %5"7’}@ %ﬁge‘ﬁ%c?é@"( %rg%ﬁa EB- R g™ d89reane dgbrarp N@e- An
error 889 of 7.2 mutations per 1,000 bp was employed (Diversify™,
Clontech) during the selection regime. Error-prone PCR reactions were
performed before selections commenced at rounds three and four using
biotinylated human NGF concentrations of 1 nM and 0.1 nM,

respectively.

A representative proportion of scFv from the output of selection
rounds three, four and five were ligated into pCantab6 vector (Vaughan
et al., 1996) and cloned in the TGl strain of E.coli. A sample of
these scFv was DNA sequenced as described in Example 1 to confirm
sequence diversity of the output before screening in vitro for NGF

neutralising activity. Clones were screened as unpurified scFv in the



10

5 Germining framework regions of 1133Cl1 to derive
1252A5 and other 1021E5 variants Exam nation of the
wo/kboand4¥i. CDR sequence information for opti m BEWGB2006/000238
cl ones derived from 1021E5 highlighted that a | arge
proportion of 10 these antibodi es contained the am no
aci d sequence LNPSLTA (SEQ ID NO 531) in VH CDR3
(i.e. amno acids 100A to 100G according to the Kabat
NGF / Tmmbeebagt@ym@ceMe dbrrias fas eos hpwheiin Talsliag2assay,
hI| ht t i kN
as cos (@ M EpE0L | e KBl AR AP BoRTeR L
lysate oﬁchchepfﬁpa%Gtu@@@t ial thsi pgspot ARGy raRETPd 50al s2Y ed 5as°f the

final Qé!alyf L8euse F\andCb1bhes enat Om&bliéélﬁglth dichkerad irat NGF
regi ons from 1021E5 on%%/ é%ll %Fnsecutlve 1 of
blndln@m%v Heres oA ot TG TAR" & 8Vr Rel®f &t &2 °©
potenc}%&&%lsé@s &xf&%eeeiarw@emtlmmgalimm whe isahnftedm
t hat. pot enc

dvvlththe nDdlfl dfr k
Surprigingl SeEBﬁo‘X‘fsd: é’lol SBEUEERR niitat | Sﬁ?wﬁl the
parenticﬁlld’r&d;uQGZiJ.ES famﬂesosam, ﬁalcm wErgenot cchypemephtgotent of the
parent aéél%%f ﬁuéng POYLES, Ofe sréélﬁggééd BEATELAG o SATE:
| TTheag er ved amno acid VH and VL sequences of
purlfa.mmatm/eqc@rx@mgnedemy beferk mekA keI EPnPTRR 1964 as

' descri%%%ui‘?ﬁ%ﬁémﬂ)ﬂe the VBASE dat abase (Tonlinson 25 [1997],

15

20

25

30

Centre for Protein Engineering, Canbridge, UK) and
the closest gernmline identified. The cl osest gerniine

Antlboﬁﬂés tdé%l}/éli?ro\ﬁ%ﬁ%@éré@ﬂs%%&%tﬂfﬁﬂgﬁlagj BEQOID?JNO 32; VL
nber. of the H_ha m
SEQ IDa’&‘?d Raffes ITEht Fﬁn%cbéfﬁ‘ 9#4 i e AT e ?%gGrrEZl (R}E SEQ
ID NO:I BQ ONS. sﬁbelmlmesmg,erlm%ﬁ@ fWr SEReINVINQf 11283CT1 BEQ 1D
f S i
R L S i A L
SEQ IDgwmlﬁﬁe Wit $5 Ior HﬁeMWR:rébﬁﬁ% (Vﬁr%@%\%’)r KO: r EtfifoNE SEQ

ID NO: O£471133LG_§33§:DV\E?§{ lebuiRag:t @sgervy iske by Mt esd;relqbaﬁz (VH
mut agenesi s of the scFv_to derive the sckyv 1252

S50 TOGER) (2R 3052 TOVEOSES D NBFZNoA)E iR SR0. L72: Vi sgo
ID No:COMVEr ied2kio humsrol geAias 1desor sed im NAD 2606/ (iAB4411

o sECH ECOR) DO i REATBLP, SRR 6 s

SEQ IDi ROY mm,nglmﬂ NVHaSE@ITD BNt 02121e VhedRl iTPetfO125D/A5 1146D7
(VH SEPQ% ﬁ?%?on@n sER $pRs.hodoy esultzed i 3RRERBLAGN 28k ; VL
SEQ ID NO: 237), 1147G9 (VH SEQ ID NO: 242; VL SEQ ID NO: 247), 1150F1
(VH SEQ ID NO: 252; VL SEQ ID NO: 257), 1152H5 (VH SEQ ID NO: 262; VL
SEQ ID NO: 267), 1155H1 (VH SEQ ID NO: 272; VL SEQ ID NO: 277), 1158Al
(VE SEQ ID NO: 282; VL SEQ ID NO: 287), 1160E3 (VH SEQ ID NO: 292; VL
SEQ ID NO: 297), 1165D4 (VH SEQ ID NO: 302; VL SEQ ID NO: 307), 1175HS
(VE SEQ ID NO: 312; VL SEQ ID NO: 317), 1211G10 (VH SEQ ID NO: 322; VL
SEQ ID NO: 327), 1214A1 (VH SEQ ID NO: 332; VL SEQ ID NO: 337),
1214p10 (VH SEQ ID NO: 342; VL SEQ ID NO: 347), 1218H5 (VH SEQ ID NO:
352; VL SEQ ID NO: 357),and 1230H7 (VH SEQ ID NO: 362; VL SEQ ID NO:
367).
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anti bodi es GL152H5 (VH SEQ ID NO 402; VL SEQ I D NO
407), Gl165D4 (VH 5 SEQ ID NGO 412; VL SEQ ID NG
W@ 100p/0zmd GL230H7 (VH SEQ I D NO 422; VL SEQ PCI/82006/000238

427). EXAMPLE 4 10 Eval uation of optim sed human |1 g4

anti bodies in the FLIPR asgay of intracellular

cal cium nobilisation Optimsed human | g&4 NGF

anti bodi es were evaluated.-in an assay of NG~ evoked
Antiboflpes gsalivaf aframitbeuprreotsi Clera i1083HA OB [S§Q ID NO: 22; VL
SEQ IDrﬁéonS?/' n@ﬂ&'&’omﬂe@t@ép{@%gﬂ 0 RUPRD: TR R8SAR QR sko

descrl Ant1 bodi es were assayed for

10 N0: a7 s 34 SPRGUAG ETY) gl ASEOMRAAH, SHAULD Mamcotoude 550
10 no:N&E7)(Fi gures 2A, 2B, and 2C, Table 3). Intracellul ar

cal cium nobi |l i sati on evoked by I nM NG- was inhibited

by 20 all optimsed human anti bodi es tested.
Germllﬁ}z)hcb rﬁzsaezéwaﬁkizkﬁgiioﬁs of spilsaged tesdbranend5RAS5| &5 other

v in nost cases representing greater than one
1021E5 Qa anfo‘tfsol d enhancenent of NG- neutralising potency
Examlnevgqm tdfe thar@htand YJGsCRR sokipeB)e inReomatbldansifay optimised
clonespgéfﬁvade§r&$C%HDlE@fhi&ﬁiﬁ&ﬁ%galﬁﬁgi Qufnge %ggﬁﬁfﬁlon of

anti bodi es agalnst t he human, rat and nbuSe
these AEBIRAAMESVEPRALIDY FBS REUAPVETAS SEaBonER LNGSEEAMSEQ ID NO:

531) 1Q Q@rd‘z‘lmamﬂ &, ?aﬁcriMo a&ld52bba -t P 1380M cdbr8iRl] t@nthe Kabat
8nM 61165D4 - 32nM 0, 33nM

d
number g3 SOFR) 0. HGR CBOAH R aROT: S8n LG A Bt ighting
how theegswddys ihi gzhimgl’ateﬂih&e@fefmoél emcyheaMd amad 08 ODRtheyions,
ribo one d| tec u 0] ti bod
togerntk WRAER, SLORLAL bECON A Rek HexdDh) DO BACEASEY whon
assayednw hm;yf@p@l Frikyat Ponthgset héopasst 1h38Chleali fifgred in CDR

reglongeﬁ%natl%Zﬁ?ﬁgg&llq) $Pl ae 14 '@Bﬁéé&x%l% YA AR 186FVo0a to 100G
anti bodies. This 3 grocess is | abour intensive and

as desgrihsd- ffﬁaﬁe??@rrll%é %Wéﬁsﬁfll%ﬁ?n\/\éjﬁm??&ﬂir first to
conflrﬂciﬁllﬁ%@@éﬁ@&)m reéémm hoth M @baofien rreassotd)atnd

secondp By e b CoBRR CPIRE e, CTES Mo VE Backt grsired

in ordgenigr @Enagate kﬁn&mnm dg;esqnilayel arridodess alfl owsenedt ifrbm the
same lgggé/ Jarents to be optimsed simltaneously and, as
enohstrated in Exanpl e 3 this

The derived amino acid VH and VL sequences of 1133Cll were aligned to
the known human germline sequences in the VBASE database (Tomlinson
[1997], MRC Centre for Protein Engineering, Cambridge, UK) and the
closest germline identified. The closest germline for the VH of
1133C11 was identified as DP1l0, a member of the VH1 family. The
1133C11 VH has 5 amino acid changes from the DP10 germline within
framework regions. The closest germline for the VL of 1133C1ll was
identified as DPL5, a member of the VAL family. The 1133Cll VL has
only 4 changes from the germline within framework regions. Framework
regions of 1133Cll were returned to germline by site directed
mutagenesis of the scPFv to derive the scFv 1252A5 (VH SEQ ID NO: 392;
VL SEQ ID NO: 397). This was converted to human IgG4 as described in
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5 can lead to the isolation of highly potent
anti bodi es derived from parent clones that woul d have
whewa/oo4er wi se over| ooked for optimsation. BOI/GB2006/000238

EXAMPLE 5 Eval uation of optim sed human | g4

antibodies in a PC12 cell gygrvival assay In the PCL2

assay, NGF maintains the survival of serumdeprived

rat 15 PCl2 cells expressing native TrkA and p75
Exampl€CEPLefSl frihgt ¥ slaes. valeativsabiesi oy NGReatddedoass was

. N d with Al Bl
oo L B ORBLYEONA HeL 2 FRET & WS o St TR RBAA 125705 1904
backb¢rGel Tyis, m@ﬂloﬁS@é@dBib)d sup@ér@mamtenl ofi ttheSge frelialed
antleé’iVés”Eﬁ%é&Bm (%Ré'lzc% %%78 %126 %}Eé‘%%t N?naE(H Vat§despa (vu

orse serum
SEQ IBaWi:cilRi nlistSEEpT By 417 Thendc 61LR 30 r &/Hh SEQ 6B 8@:b§22; VL
seq IhMid:ugatjon, and then washed twice with serumfree
RPM 1640 containing 0.01% BSA (Si gn, A7030) . Cells
were plated in rat tail collagen (Biological 25
Technol ogy Institute, BT-274)-coated 96 well plates at
EXAMP%LO 00 cells/well in 120 pI serumfree media with

e T R R R e T A

lntraa@kjl@datrocuneuwetwbplmae;oﬁ@l /I wel | O 5 nM human (3- NGF
(Cal bi ochem 480275) or rat reconbi nant NGF (R&D
Systenms, 556-NG 30 100) was added to the plate, and

Optimispe hpman TESHAUNEE v ipediightvals evrlu2Ged Anedn agisel of

NGF- eweuwﬁfﬁaecemwm cdfiiBhowialils a8est R rvag: def i dnYant 1y
| /well of serumfree mediumin triplicate wells

eXpreﬁsd@% SBF VIR WaKR TREEPHREr P A8IFFIRGE AnsEFamRifer ée
AntibdéRdisawvand dHMa&%ﬂ|foﬁ)déﬂh&£{}%ﬂn@ bet plitgakgaivdd SumdRe rat,

€ 1 ncubat at _37C i 9 for 48h. WO
and m%&ﬁg?mﬁ%lguﬁ&‘?/ @2%%6/ 60 2238 @gg{%'o neasure the cell
viability, 22 |/well Al amarBlue was added and the
Intra&!l@n‘iﬁ§r V@Jl%lﬁﬁagoﬁmglti%ﬁ l%okgﬁd%ﬁrn@fwﬁ?ﬁtvg@s inhibited by

background fluorescence 1n each wel . ' ‘
all oxfigdredetimae pratRedieaderstBVCPPaincad ARt Exadirat posplayed

subnat¥ebength ancedP0i NMAH s8iON ABYELENGLY. sFOL I OWLREn one
cubation for 6--7h at 37C, the plate was

hundrerﬂgf-onlgaﬁn ad”&E‘FEFrﬁ%é‘GtFoP%‘FtraflllﬁbP%sFtoéFﬁEEY IFF AP&nggrent
IgGs (Ilab@ef 8 uonescearss was poadmiileat @cap dthahe germlined human

IgG4 antibodies against the human, rat and mouse NGF isoforms were,
respectively:

1252A5 - 0.33nM, 0.29nM, and 0.26nM;

G1152H5 - 0.22nM, 0.27nM, and 0.18nM;

G1165D4 - 0.32nM, 0.33nM, and 0.27nM;

Gl230H7 - 0.31nM, 0.34nM, and 0.25nM.

These results highlight the efficiency and value of the ribosome
display technique for antibody potency optimisation. A more
conventional approach to antibody optimisation in the past has been to
generate phage display libraries of variant scFv antibodies. This

process is labour intensive and slower than the ribosome display
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di fference between the background and tot al
fluorescence intensities. |In the presence of
wa@niaoeloodyl, t he average + SD of triplicate fl uPCEEB2IVGH00238
val ues was cal cul ated as a percent of the average of
10 triplicate 100% survi vakaf | uorescence val ues. The
percent of control survival values were plotted as
function of the log of the 1gG concentration. |1C50
metho@a]Wh%;hmeftemea@ubathni bylflatsunglérpaﬁﬁqywebﬂaJls used as
unctj.on usi Prism
e PR 1 RNy FEBLETiod Bt A Sy P Uy eeps oF
gener%%ﬁﬁq ﬁﬁéﬂs?mﬁaqlﬁ@#@ﬂskkbrpgtﬁﬁugﬁlgws ropttiipleesciupaments to
be opt OFkNCELAM ILALEE, QUR, hOCIdndAREEMd IF0x MNP 81

i bited human and r at - mai nt al ne
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o tlmlsq:hEF neutralising potency of the test 20
PR EhL 56di es, particul arly against the rat NGF i sof orm

For exanple the nean |1C50 of the gernmline anti body
GL152H5 for inhibition of cell survival nediated by
1nM human or rat NG was 1.1nM and 7.3nM
EXAMPRIashectively. In contrast, the mean | C50for
Evalugfghory §Fi Setimmess humam THGAoantabodaes NGF abyC14 52H8 ievival
assayhon-germ ine anti body) was 0.40nM and 25 0.38nM
respectively. WO 2006/ 077441 PCT/ GB2006/ 000238 66

EXAMPLE 6 NGF-neutralising activity in a TF-1 cel
In therollRf essdy,0NGESSSNtalhe ﬂH%-LuQ9i$al|dIesé§uﬁLdB¢E&0ed rat
L ceII 5 stimulate
Felz éggggyng exd@ghg E£d?ﬁgfﬁgfEﬁﬁ%ﬁ?&rﬁﬁﬁnbﬁﬁﬁkﬁﬁ%%
Neutram151neew¢E;aa%pbe@mﬁqIxedhcﬁnnelIrkﬂwvnmaapmeasuﬁﬁadw1th
Alamad¥i@kiferate in response to activation with NG-. The

TF-1 cell proliferation assay was used to further
characterise the in vitro functional potency of

Rat pH@%&hE&&dé&ﬂa&ahP@EHWc%qgg WG aabibogdi §§M11{%46:(%e§fé£§
re obtai ne Systens and mai nt ai ned

100402 0o BrFPa =L URH 8 TR loBoY SIe ASEHp RERN.G2103-76), 108
heat-igempi Vst df:nRPl\lflo—::’ls649emﬂ h &k UTAMAX - 72 () matidt riegen)

‘s a Jne serum cl.one) and 1%
penlcfig %u%ﬁy%§% g%{ s rgrhquéHé -%%é&ﬁ}tuﬁﬁﬁﬂPH' and
then W@éhﬁ@ teice peth eeteacdtmbyra:.es P@mtwm@ahmmmg 2001% Epa

(Sigmal, OR7&30W NeLEss 1 EEQtéh iamyed. iy collagen (Biological
Technology Institute, BT-274)-coated 96 well plates at 50,000
cells/well in 120 pl serum-free media with 0.01% BSA. Serial
dilutions of 5X anti-human NGF IgGs were made using serum~free media
and 40 pl/well was added to the cell plate. 40ul/well 0.5 nM human B~
NGF (Calbiochem, 480275) or rat recombinant NGF (R&D Systems, 556-NG-
100) was added to the plate, and the total volume was brought up to
200 pl/well with serum-free medium. Maximal cell death was defined by
80 pl/well of serum-free medium in triplicate wells. 100% survival was
defined by 40pl/well serum-free media and 40pul/well 0.5nM NGF in
triplicate wells. The plates were incubated at 37°C in 5% CO; for 48h,
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aspiration and the cells resuspended in assay nedi a.
This process was repeated three tines with cells
wo emaspamded at a final concentration of 105 Pel/GBR006/000238
assay nedia and 100l was added to each well of a 96
wel | flat bottonmed tissueggulture assay plate to give
final cell density at 20 1x10/well. Test sol utions of
antibodies (in triplicate) were diluted to give a
To medd 1A tBESAYLCQNGERIIAS,I 9B @f/w%q&nﬂlér&x@aa@ng@%@eangnd the
titrated 1:5 across assay plate. An irrelevant
plategitqusoggad Camegdayehotto dpredtias hhe Narkorayndsiddogssgence
in eaaeg@tmval@lora rfhorbietdddi biHi r@adéﬁf @a"mncst r@a"mglmonal
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trlplf.a@a&@y 1%@@&%@ ERIdHREENdD viaBet NCUBAt QL E L B control
were harvested _onto 96 well gl ass

survifd B IRes (i ooPAP ST P ATE BoRers IR BECRIy Tos
concehararasher . Tdvh Csfaﬂﬁélsn\trel%)'EML(:ﬁﬂspie)i }A@Sfi‘diﬂli’hgadhi@(kﬁgﬂlm_dal
h me ter late and
dose-FlEn sl o Mert e dnd OB isfo B o e Bl P
PCT/G82006/000238 67 u5|ng a Packard TopCount
Resul{@ Cfrrgﬂl @ﬂ@ Eldl(%u'ags 'fﬁtrlt{lgﬁtdo%@lgﬂé@t& lhé‘reéé”é% potency of

presence of antibody, thymdine Incorporation
optimysasaHtLR etpCGis NGE o%ﬁﬁlé’oéé‘fﬁs fAviegt B)eWaPaeant il HlsedAragibodies

inhibih&s duﬁ&era&faﬁ@abemmlhbgln@v@bmecaacIsgwm (1|n g
not t he aver age

expos to NG
concefiiatlopgi T BR: AEPETed TPHIENGE) SEbLA e TBE® rimuFEsaHpLng
appeaBxpressedhiceasha Per amit raf i i ﬁdﬂ@fﬂfyoblff ehatiea. The

r en oI|f ration pl ott ed func
antlb&ﬁ e g@gu;{u%% iSich goﬁ%:een I‘:’Q?I onlsolf&gﬁ vaﬂ uexax\%% ef the
mean ¥ab @ﬂ ébedgeblgmlflmet amgihodly €1 HiAsiSdabr dogebfivarn abfl gell
survmgéloR@Q&lé’é‘g@%‘yoTnﬁ%tﬂﬁneégq}:tp@gGEr&éénl 1?1&_”: 4 3}'1?64

NGF anti bodi és were potent itors o
respeqiiigely er Ht icORtHRHF at®@ ByRhdifanior ateuéﬁalmrsl@nl\l@i 1nM

human 50kt NBEFgUN @S2 A A e4Bon-tdmd Qe HIEB6AFESHHS . 40nM ana

0. 38mﬂquggéégﬁp that anti bodi es deri ved
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fromthe 1021E5 |ineage can disrupt NGF signalling
nmedi ated by 15 activation of native human NG
WO eweptTams in vitro. In accordance with the oPCEGB2@6/000238
activity of human NGF anti bodies in the PCl2 cell
survival assay (Exanple 5)ggnon-gernmine antibodies
were nore potent than their gernline counterparts in
the TF-1 proliferation assay (Table 3). Based on nean
ExaMpL€50 data, the rank order of potency of the 20
I bodi,es tested for n_of ollferatlon
eE-n S B, SO Flrar NG S P SRR OR TR
1252A5 = 61152H5 >> MAB256. EXAI\/PLE 7
S e AR t t
The ThpeiljrcgetlrIi og %SRﬁﬂkgel\kgge&%e%; g{l}rriél & t&ﬁ 1(i_\t%arnmbr(?e
stimuifyeed rt@anPJe]af@tI]aVﬁt]VY @fxogh@owtqrowwaicg@@ﬁ aRd gtitfekines.

TF-1 esyfsote&gpgwschem@mﬁuz&% consiist-edand ;ﬁ%@tlhf@gate{?" st es
human NG ( R&D systems

respopfF e P &éFF%tdLonn@ﬁF]@tl?@phFEe fHctlo Fe%hwlllﬁgﬁa% éfgay was
used géSEiﬂEhernﬁﬁHﬁﬁdt@@bbé1ﬁie(hﬂ'é&tﬁ%ofﬁﬁilﬁaﬁﬁleﬁstency of

r ot r.ophin- NT4 R&D systens, 257-N4)
ne”trafls%’t%) %E“@ﬁ%ét tiFre "’r’btr‘bgd 1, fol l owed by bl ocking
the plates wwth 0.25% HSA at 4C overni ght I ncreasi ng

_ ent rati.ons of 0, o
R e
supplied awadbondi hig Asgapartdiregroprioiedi AL ReMIINER vids GREFRMAX I

<1nv19§$ge§ﬁ>e@o§§ayﬂm@ g3 DEQIHAYHEY AL 8BLim D oR8} Y&lPnal sodium
ant1 body (1: Rockl and WD 2006/ 077441

. Pyruvpgsy @9@66/ dﬁ@%s ° 6B B0951802)T -4t FebtsaviedrneeHiiéed by
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centrafkad 4ika @hqmzhp at gseof & i\@Q@?es 3ﬂlﬁe hddief @sReéd by

rate, A tive controls denmonstrating,.
N i A R REAR S G I e L L T TR
repeabedtitmplat beeantithhoeBls rpehympiroldl aard ifiodilesofd@Dration

t BAF 2 t AM 5 648

ot 105 T ARG A Rl T A BALRRare ST hb @E & 06 well
flat bletmte@dtlsiweemllyuue;lmastp&;ﬁe@\tbdgmé ifiked etKaldeneity at
1x10 ﬁ%qiph@e S& gﬂg %p%%qgeph¥xﬂgglg593g9%1§g§§tr%%%eg?l%rted

nspeci I ng was ermn | s Co
to giwktd fBSAlI asstae,adoﬁﬁemmrc@bnoqnmimg/ﬁl oducatssdgv:eédmmmnﬁ

ovved Qver t| Q_m.n aft er ad
eaeralfd O3 PR RSyl ol et FiaBhedofa B0 nor
direcppd iah §€Ft ht@sasugayl.aﬁm nﬁ@@ﬂﬁ& coherel . \Aralsatidn’esaan, a
refergm£€% Yhod SNl ORIR R &P uak s £ (haDVBY SherdieRab ey Sl £ 0L f

positive control. Fifty microlitres of test antibodies were then added

to each well followed by 50pl of native purified murine (7S form;
Invitrogen), rat (Sigma) or human (Sigma) NGF diluted to give a final
assay concentration of 200pM. Assay plates were incubated for 68h at
37°C in 5% CO; in a humidified chamber. Twenty microlitres of tritiated
thymidine (5.0 pCi/ml, NEN) was then added to each assay well and
assay plates were returned to the incubator for a further 5h. Cells
were harvested onto 96 well glass fibre filter plates (Perkin Elmer)
using a cell harvester. MicroScint 20TM (50pl) was then added to each
well of the filter plate and [3H]—thymidine incorporation quantified
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time, probably due to substrate depletion.
Cross-reactivities were calculated as a percent of
wWo b@e®praei fi ¢ bi nding to neurotrophin rel ati vECT/GBRNGE/000238

for all concentrations of 1gG For high affinity 1gGs

15 such as 1064F8, percentgycross-reactivities were

cal cul ated using 15 mn product devel opnent data. For
low affinity 1gGs such as 1016A8, percent

using &RESar@atbpabunteni werpdatal tifwtdedcimst g ag@oni gounter. In

oduct . deyv me gg
ere oeB1SHE Ly REVELORTOh I, 2R ae CLong (pasLiHIy o8
countsNFed nneﬂuaet vieast calNCFLafade adetlea filAgrenge prEween the”

averag‘é‘ol@i? LBhLEONS o .t g8t £ nRl LxSeRN canfitdOdings tﬁé’lQa\%&age
ible cross-reactivity (Table 4). For exa 4
total it %@%stwh@t@ﬁe@th @é@l LBRLEr BYS HEHEP n%)fx?resse

as a pePe&ived WhkhdW p3o1erhtabd. BN peeeentl Irfh%lmﬁm9% and

1.4% 25 res ectlvely
prolifppakiay WétslB Ptgret A ﬂgﬁ—agfjﬁd?ﬁ h§f1EXA? 5”? he%an NGF
concendbitodi €8, 301ddre wiktsE- bandxllage@fﬁy rflttl:esg ofhehgpamoidal
wer e g a
dose (P’gﬁ?ao]?'igzggap% nﬁél%rés%smg ﬁaé?ﬂper?%nged at room

t enper at ur e. Brlefly, fl ashpl ates (Perkin El nmer

Human §§$gQﬁ9F %E?b&?laetse@erw)&lg&elngopﬁﬁlwﬁltbrgfoﬁ .4Pa/ gL1goat

uman drich in hosphat e

prohf@aﬁtmre@e@am:% swa%rrafhan@/\éw@em)é? %ﬁé’g‘-ﬁéﬂsm%ﬁms

an, 48PBSn@ngh)35thied KRlseekedadn@nskbad tdhaEO@@dibwlllesP&.&lved
cont ai ni ng 3% w v bovin fu% 6£071r?e44i1ted by

£rom tpeT] EHE0ALDOUERE 68 AT T §§&a L G

activaddn A/iélﬂa&mermm@shed mdelptE’Bs Jandrlmo ngtn @fcchgﬂ@m:e with

the obg@Fﬁ? Og%t 1S 3dded 15(%;) Wftﬂb%%e's 1H @hé’cﬂdiﬁecé’h

tai ni ng ['owi ng
survivieAcabsey o(rEXfiIDP1¢ 5 )pl ap@sgwlénwa%‘ﬁé@oﬂﬂ?ﬁ Wegs, mose potent

than tﬁ%gko %lqg_gegom%agﬂg fr@tthélq:FJ’!e E@o@bf@a’:aﬂﬁ@nf £948y
am UK (human 251- NGF, Amers

am cat no Négth
(Tabler ) - 1@@&%@ mmﬁ&ﬁm abier | &8 FRtomsARanT rpé’tte{‘éy ©
antlbdaQEQh@@@éjsdf Fem B&Qb@ﬁﬁbﬁl’@ﬁ p&allfd&t:LEEGméEatleGthy 200pM

Each 125] - i SO aII say
human NGt B3 s (1I31§§Cﬂ) COH'%gmﬁl ngl%%é é/l]%gk and Dj@%&g % v/ v

Tween 20) and duplicate 100ul sanples were added to
EXAMPﬁhg assay plate to give a neasure of 'total

Cross-Reactivity of anti-NGF IgGs with other neurotrophins

ELISAs were performed to determine the cross-reactivity of the anti-
NGF IgGs for other neurotrophins. The ELISAs consisted of coating
plates with 100 ng/well human NGF (R&D systems, 256~GF), brain derived
neurotrophic factor (BDNF; R&D systems, 248-BD), neurotrophin-3 (NT-3;
R&D systems, 257-N3), or neurotrophin-4 (NT4; R&D systems, 257-N4) at
room temperature for 5-6 h, followed by blocking the plates with 0.25%
HSA at 4°C overnight. Increasing concentrations of anti-NGF IgG,
ranging from 0.03 - 10 nM, were incubated at room temperature for 2 h
to allow binding to each neurotrophin. Anti~NGF IgGs were detected

with a biotinylated anti~human polyclonal antibody (1:300) (Rockland
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bi ndi ng’ over the concentration range 2pM 15nM

Non-specific binding (NSB) was determ ned at each
wQa28bANGFL concentrati on by measuring bindi ng PET/GB2006/000238

presence of a | arge excess of non-radi ol abel | ed NG-.

15 NSB wel | s contai ned 1251gNG- (2pM 15nM toget her
with a final concentrati on of 500 nM unl abel | ed human

(3-NGF (R&D Systems Cat. No. 256-GF-100) or rat R-NGF

609-1(6R&D, Syisteprtaviain- Mke55£l]&131@0§ho atBPOr PRMiab e, and
and wel I's counted fo

cubat ed over ni .
1S BLAE ML E 0 e, %B%ih?lsl\&ﬂ“op'é?ﬁfﬁnﬂl RE#3etrophin
bmdlSﬁe@Pfth,e mlnde n@tﬂasw%c@aiecmhal atf AGaQL &t &Y dn@ith@nan

polycflgﬁg}” éhu%%é‘i% ngR&kH ﬁgég&hsd a%gi ?{IﬁFveAEl\,\égg pﬁn&%t BBN%\I?&M

S
648, gggdl%%ﬁﬁﬁﬁ%@br anddt¥P A BAE 26%)or dhnghtwed deeestde
dlred&dyutﬁﬁiﬂgo@tr@b%lwn@ﬂ%ledj§iﬂglfr{é %Hbr%&g%"%a‘;r {and subsequent

G aphPad Software |Inc.
additise ofEEPFELpFayied %‘aflwwféc mrgshnaf frami dat impded gisting

wellst heatetran thg&sa N)@Etéﬁ&l@p(ﬂe@&at 'ﬁ‘|5 aﬁp?cg':%?ag@elopment

6 a 7 ate val ues for
was o L R PR Jesma i SRl s OB ARy @foSaEEe 2.
Anti-pNgF 1:5252/&54F&mh50u3¥ﬂl\)&d mpt(iﬁi&?l-tﬁle Kdsaal U%rf 965645@ there

M for 1252A 0. 50n
vas 1pashe prdlel! JRRURIE 67 00 st EESD G BoasTate g te with
time, Emmbéygd%t@ rﬁuhatr@tre @tbpu(etm ueSros- nerahrtbvitm @bre

calcumﬁféiﬂd%dbnﬁefééﬂ%u@ﬁntﬂgI%%ec@f%%r%a%dag étr hin
e\/\,htﬁ The

ronents were perforne determ
relatéﬁﬁ? HodPEstansias coaﬁ%}lt@figr,z% fi dpFay Rfidf fnegémfz%unlty IgGs

such ars]md:ﬂ4tﬁ18onp@1fcd§i@:cbb§1éj4ﬂéﬁct:9viﬁfl@ 142N &a@uﬁgegﬁt&r gg 15
Competition bin xperinments were designed in order
min produch SSrat eS| %&a'i nfeBi t7 R é&ﬂ%’f%rﬁgG(SKF)lc@aarsué@GAB
percep Ty swereactlviglias ek feo bah@ﬁ]lah:@dyuﬁﬁfb‘b’c'ﬁtogﬂlh %&d@jﬁbton
bell ed human or 10 rat NGF binding to human
devel%gm%fcdgrglc%w receptor fusion proteins. Ki values were
then derived using the Cheng-Prusoff equation. Human

P ile@cgpt u e { €NB -
The ¢ dé@grglaldt?zlg: el%nggjﬁvggucghgéhpgrge% llligﬁ %ng%Qo?}/gs &7 %DNF NT

3 ang MHcénfr iR ot tar VB ande R IBrREd. PS5 rthspeendanding tions
tested&lb)ellSOB@vé‘dumt\ﬂbbaBeeQ@hWé& 893k gihid & BLIL LS, dd N%Fg; (Table

ht at 4C with 100} 11/ wel
“ﬁ%@%m%é\f% }(iﬁ%ﬂlertﬁeghlghest levels of cross reactivity
observed with NT- 3 NT 4 and BDNF were 1.1%, 0.9% and 1.4%,

respectively (Figure 5).

EXAMPLE 8
Determination of the NGF-binding affinity of human NGF antibodies

The NGF-binding affinities of human IgG4 NGF antibodies were
determined using a radioligand-binding assay format, performed at room
temperature. Briefly, flashplates (Perkin Elmer SMP200) were coated
with 100pl/well of 2.2pg/ml goat anti-human IgG (Sigma-Aldrich, UK) in
phosphate buffered saline (PBS) for lh. Wells were washed with PBS and
then blocked for 1lh with 200pl/well PBS containing 3% w/v bovine serum
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or p75 receptor solution. Plates were washed 3 tines
with PBS Tween 20, and then bl ocked with 200pl/well
WQ@%06/0v74bDVi Nne serum al bum n (BSA) in PBS. Pl Bt ESBM®6600238

washed after 1h incubation at roomtenperature. 20

Test anti bodies were dil utg to the desired

concentration in assay buffer (0.5%W v BSA and

0.05%/v Tween 20 in PBS). An irrelevant anti body,
albumhot (BEAF eEi@h-RovRL 65 NEr. WIS sUREHe 3fasheRCPRLA MBS and 10 ng

t non i ol abel | ed. NGF was used as a
of nuf o8 ot v AR Patiiin ek I Rar Ao D Pe bk P2S
Contavmllnlgs 0wkt ev/pr @par etbflowis@cinc2bac OAC eftt ahi pratdfs esd
washe§aRheppdluman or rat 1251-NGF (Anmersham Bi osci ences)

was diluted with assay buffer such that the final
concentration in assay wells, when m xed with test

RadloﬁﬁﬁﬂﬂaeedVﬁﬁha%5gﬁ&ﬂrdﬂ1NgFt&gf§ o@%éfﬁ%&”ﬁrgﬂeAﬁgréggg}&% (human

125 gl ates were incubated at,_room tenperature f
T-NGHy Bé? hamygehi i Wit 8 PBRIatne 6FN8F 1t 6uF epfviebeAbedind

comt3hab25la B .adi0 titied ]
Teee adoélll t{zgnﬁ\lngogﬁ%v\%%gh fﬁf%é%%%g( Pé%ﬁl rﬁ%l Pr%6)GF

100) - tRschowetr NGF dopFriThagssoitad LPadkkited TopGotan buffer (PBS

contamm@oplw &r/fi gBA ChiSCioNbb4 |v%l e EOWH) €Eng DRLA WEEE 1001
nd anal ysed usi nq@ 6a phpad Prism software t
a

Sampléos |W86Fa?deda ACEB Vit fESa¥ 1= Ealh EXfferi REREUT R { Botal
blndlnkérpvertﬂhe concenmxumibﬂgr&ﬁgeaepmwxhﬂmg Nent&i®ci3Bc binding

{ I Okbs 006/ 077441
L A LT ——
blndlny Dn-tltme?rN@Fn@%)m:feﬁt LatdorexicAs$ het a:s»sayacﬁ:tmimbeattégy NGF.
NSB weh&gp%nt@-ltneda@tﬂ-@}GEast§1§1\Y—16591ﬁ9eE%Je%[ QNG Y
gil {he é\afff i ni %y of

determ ned for each experinent
concemjgEtienr ath& 0T A mlapéslercbd:lepmrﬁmd‘enR&ll(Byrsatemts|a:asd No.

C t det er m turation
2s6-cxa 108 SO bR (RSl Rt g porRAChha b7
appropréeept d?rlsztlea separiacebeige pvaenight, Alahdamél_'lb;odbEﬁted for
mi I deo t ol nt.r ol h| bited 15
lmin o8V&! 4Bl ﬁﬁf?@v_p (TIORG%WI gﬁ kgL rl)rk PSSl 1c7§>1nd1ng

human and r at urran
was calgpbyiast §CEFF©{ﬁge§° sh%ln@r@ulqamp@csflcmdene shmvsal

bindinkColnadpkbi¥ad UARacAGCUl @ligdi A YMrves were plotted and

binding parameters determined according to a one-site saturation

binding model using Prism software (GraphPad Software Inc., USA).

Human and rat '**I-NGF displayed saturable, high affinity binding to
the human IgG4 NGF antibodies, 1252A5 and G1152H5 (Figures 6 and 7).
Calculated Kd values for the binding interaction with human 25T-NGF
were 0.35nM for 1252A5, and 0.37nM for G1l152H5. Kd values for rat 125T—
NGF binding were 0.44nM for 1252A5 and 0.50nM for G1152HS5.
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data shown in Figure 8A; Table 7 shows | C50 and Ki

val ues calculated fromdata shown in Figure 8B; Table
w@2@hovra41 C50 and Ki val ues cal cul at ed from dapEr/cBoMmG/000238

in Figure 9A; Table 9 shows I1C50 and Ki 20 val ues

cal cul ated fromdata shown 4n Figure 9B. Antibody

1252A5 consistently showed the greatest potency of

1251 -NGF binding inhibition. Interestingly, binding

EXAMRI#Nn%9bi ti on constant val ues determ ned for
Deterppimapbomedi &tiedaludd Woki ok i0fi NG JH E\?@'Fnslx'i&nly kA ﬁlﬂqﬁan TrkA

and 5;)77551.@]@ Jgrs were significantly different
cal cul ated nmean 25 pKi for inhibition of human NGF
bi nding to TrkA and p75 vvas 10. 26 0. 08 and 9. 85
ExperQm@dts RSReSLE NS 4( P50 ent s T-test;
and C’?‘:E}A Cal chat ed mean_ ?3 m§£ et}hfef:oweofanrtéfm?‘\@ tLg52A5
FRALAH ShF8Y 4Jefcf@5ﬁetsalvvaghgbn7@oroo@4mamdu91d5ﬁg € @3xa and

P75 reespesis.vebypd it o85nindideRte SinEnt §Sta éa%%h %
result suggests that 12 A7 S 8 Y prervant g order
to CaIQ#‘]f% B HER AL i olt coBAC IR ideh KFucandTehe feden

|or
calcudateptior, aanbadyexpeciedl Yneomtdiast 5¢ Wi o lgse{fgﬁﬂhhﬁan or
was

t 152 for which there wa
e N@pg%r?ﬁglg\rl]mtcé 31 Wergﬁ]g!g 5ét %%rFe"@BF?JésEWPn@r‘ENmS Ki
valueg j¥exes theablerised VIR0 @64 00etdl PG & £3B20064£ 009238 72

EXAMPLE 10 Antihyperal gesic activity of human |1 g&4 NGF

Huma aHtl bodi es_ The anti hyperal gesic activity of NG
™ atit P 58 eR7 kS CeR P Tidivsdon rp o te impu ks TBgekend) were diluted

in Dumarcrc@geemam (1(31!366ﬁdt6 ff%HP' cdREEFENSI LS Vit i’o:rrlvaﬁﬁxﬁl RGP,

) were initrally ac
;esp;egﬂl e tzbg ’ilsgﬁﬁa’?"}é?%é’hlfﬁ%rf?@Welﬂfhlémlmtll@mnxglajmﬁ (Nalge
unc) el coetertasaeesgof arcesp@mslltyaem@ 1 AR 11t her
or p7§tﬂe%\=_l{3 di%lgftlgot h,.h | nd paws vverg§ /tet elrlmQ](r%et(rntﬁa(J glluted Trka
focussed heat —Source Gas"Splreed ¢ thBep| writhaPBAI Fiken
20, angh kheprhirc&edamt 126 Ohatesidy 380w ld wvtlhéré?é'&ahn WaBumin (BSA)
in PBJ.€@QLEES wedeCRL thod. .of reaves et al.
Tost’ (n% 8% Basel | ne é\%l%@?&% g%ca & 8 QO FHETRBERE S -
% HEP tt derfeterihenate o Heosivatvopanpt ratendes ddday
buffemi(n. spaft BSM &ed tohess {zﬁ@%&ééﬁ 2@%! %Egﬁerpl { g%egleva&,t
0

£q b' ] € Q neutr al ISIn human
anE Odghtlsr;% ﬁ%%?y‘%lg GeeERR Gl Waamﬁ%ﬂoéy # mhegative control

WhllStpﬁ@%'pml@lbhéIErcElesadfasﬂle$5 4PBS)re¥BRLAE inhibitor of
gesia was

radmluI%\&E%yebdl n&%% gﬂ{ ﬁlfgée |Wrﬁl gI‘:V%meé’Frg%%F? gfgéﬁaﬁcfe 2% W v
concent pa gy of0pest sample Human or rat '?’I-NGF (Amersham
Biosciences) was diluted with assay buffer such that the final
concentration in assay wells, when mixed with test sample, was 150pM
in a total assay volume of 100pl. Assay plates were incubated at room
temperature for 2h before washing with PBS/Tween 20 to remove unbound
»*I-NGF. Bound radiolabel was quantified by addition of 100pl/well
Microscint 20 (Perkln Elmer) followed by counting using a Packard
TopCount microplate liquid scintillation counter. Data were plotted
and analysed using Graphpad Prism software to calculate ICsy values for
each experiment, and to derive the corresponding Ki according to the

Cheng~Prusoff equation;
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injection volune). After a further 24h period,
w thdrawal |atencies were again determ ned for
w0 pdobanmdi and non-infl amed hind paws. 20 Ther ne€CT/GB2006/000238
hyper al gesi a observed 24h after carrageenan injection
was dose-dependently inhibiied by pretreatnent of
mce with the human | g4 anti body 1252A5 (Figure
10). Al docunents cited are incorporated herein by
reference. 25 REFERENCES Al -Lazi kani, et al. Journag
Mol ecul ar Biol o 1997) 273(4), 927-948 Al oe, L. an
Tuveri, MA. (18§7§10 iIﬁsoBépg Surekdl , 15(4): 433-8.
30 Amann, R and Schuligoi R (2000) Neurosci Lett,
Wher&/8(3): 173-6.  Andersen DC and Krummen L (2002)
rrent Opinion in Biotechnology 13: 117 WO
2006/ 077441 PCT/ GB2006/ 000238 73 Ausubel et al. eds.%
- Short t l.s..] I e} ;A __Compendi 0

D = Nethodo o Chry B sE ot oo Ee A R JEaT SR Bl Bgg Put
John Viteiplg asens, capcknbditions 1909 Bagshaved Ko, eath
al . (188ddrimati-hbody, | munoconjugates and 5
Radi ophar maceut| cal s 4: 915-922 Barbas et al., 1994,

Kd =proc. Kt I12TTARAEY HcNGE fr the1TRifp®r3815 remamtert under
D. L. eidétichl998JayFbndi NaiHs0SChis l@%4?$té%§?ﬁ$%1by
Bennett,, D. L. 001), Neurosci,ent| st . 13-7.
Bergna%%FW?aEéfgg?%?&hﬁgu??ﬁﬁﬁs1Ee?%., %Zgéf25139?p§OF°]Eﬁﬁ? and
10 Bi rp7®etrealptScs dmceep@dite 42BeAi2Ent1988; de
Castro,F. et al. (1998) Eur J Neurosci, 10(1): 146-52.

Chadd HE and Chanow SM (2001) Current Opinion in
All spitébedifroleagyuabed, £88ed94hehbymdd JgGét catrall9oshibited
g

humarBladldN r Re 25 1LH6F 15 Zdind 9¢s 3han iﬁg@%‘ﬁhhﬁ% reetce?ltors iFigures
Sci ence, 223, 755-758 (1986) Chothia C. et al. Journa
8 anqygl el Birol SFYLY FosBywRILS 0790 67 vadues ejtlculated from

data Rhotacoh Figurbbbec uadle B admogy, 1&arend kdi$dis calculated
erom BURUOSh L 3 pig B, IR Sl P (A0 20"
calculated from data shown in Figure 9A; Table 9 shows IC50 and Ki
values calculated from data shown in Figure 9B. Antibody 1252A5
consistently showed the greatest potency of ?°I-NGF binding
inhibition. Interestingly, binding inhibition constant values
determined for 1252A5-mediated inhibition of NGF binding to TrkA and
P75 receptors were significantly different. Thus, the calculated mean
PKi for inhibition of human NGF binding to TrkA and P75 was 10.26 *
0.08 and 9.85 + 0.04, respectively (P<0.01, Student's T-test; both
n=3). Calculated mean pKi for inhibition of rat NGF to TrkA and p75
receptors was 9.79 + 0.04 and 9.55 + 0.03, respectively (P<0.05,
Student's T-test; both n=3). This result suggests that 1252A5 is a
preferential inhibitor of the interaction between NGF and the TrkA
receptor, and unexpectedly contrasts with the results obtained with
G1152H5 for which there was no significant difference between

corresponding pKi values (Table 5).
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20 Mallick, Adrian F. M Smth. Bayesian Methods for
Nonl i near C assification and Regression (Wley Series
WO ooRoohabi | ity and Statistics). John Wl ey & SDGB2006/000238

(July 2002), |SBN: 0471490369 Fjell, J. et al. (1999)
J Neurosci Res, 57(1): 39-47Z. Garaci, E. et al.
(2003)Proc Natl Acad Sci USA, 100(15): 8927-8932. 25
Ghose, Arup K. & Viswanadhan, Vellarkad N..

EXAMPEBHMSA natorial Library Design and Eval uation

Antihppengdiggh és, agoMmifar ef MroehsIg@hdGApphtdwtdiens in  Drug
Di scovery. |SBN. 0-8247-0487-8 G amet al., 1992,
Proc. Natl. Acad. Sci USA, 89:3576-3580 Guex, N.

The aniihvpereietsioveeti et eEolFbredisofign prs1gva Drtedo TR R

mouseViﬂc%QOGEWgﬂﬁkeggﬁ@%eéém@@ﬁbﬂﬂpém%sl&tb@ﬂ:@osMale mice
nes et a

2004) Bi h
PR T T O
for ZIPalT\ine SQllaw?Ln(g198iB) Hdagmane , nddsuees adf retB8d3ivknerkl to

Iy s 4( 6 6 3 HoII| r, . P. .and Wnter G
e R b Gh BB CHROP . "H06 A5 R0gst phigarcd heat
sourcep_wa@t applige} ¢e. tNatHlanA@-adhll’@CIPaWUSk%664dﬁd 6448 latency to

wi | ecor i n a
s 19 o0l ORISRt o
(1988 )1 5 BosglingyRdue s Wore 29@9‘5‘315@?90{%? n@ean@mhotarcm@ﬂlcate

determimatiddf 6)or 25th8paw,1Qeckbrded 10t mBh ,afadRC eﬂlcﬁe%hen5§ecelved
1996. Huan and Rejchardt, L.F

3 (20
= 10 DNy 4807 LB S8 PG R G Bha 19SHASR bocy
or cori@Al 859t35&7-gta58}8éﬁ rﬂ19$8arlduiﬂdbldyngﬁ phd’ﬂ;pﬁaté-b@.(hfered saline

Dubel,
(PBS) gre(g?ll pegr Iﬂ%n&go%%)‘g F%E}a rl,ﬁanFPWafaagﬁyp%raﬁges1a was
1nduc%ﬂo@'nsm§an§2r ct]g.on]_czt) -@2ragderpger(2%Selv iet pak; 30pl
J.njeciﬁl)%g%)ltﬁﬁe)\] A@@@ﬁteh fu%gﬁé) 24%48?&@0’((6‘9&%11@15@1 .ettaa%hmes

Sequences of Proteins of |nmunological I'nteres
were a@&llfll dntenmsrpd pEet fedtandd 1edl pan ki LRpRANhISEr PREes.
1987 Kabat E A et al. (1991) Sequences of Proteins
20 Interest, 5th Edition, US
Therma%ehg??rarh esof‘ aﬁﬁvﬁda%h BfER STIAYCERER BjsIctdon was

dose- ds@_pvqi@retllethle@dﬁ byt oretdéansdeht AbmabamvikBaakefuman 1gG4
NGF anfEib6ay QUML) 7585t §f Reasoning in .

All documents cited are incorporated herein by reference.
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IgG BDNF, % NT-3, % NT-
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1147G9 0
1152H5 0
1165D4 0-
0
0
0

1214A1
1230H7
1252A5
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0
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0
0
0

Data in columns show the range of calculated antibody
cross-reactivities. Values are calculated as percentage
of the signal observed against each neurotrophin,
relative to the NGF binding signal at the same test
antibody concentration. Neurotrophins were coated to
assay plates at a concentration of 100ng/well, and
binding of test antibodies was measured over the
concentration range 0.03 - 10nM. Data represent the
result of a single experiment.
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2006/ 077441 PCT/ GB2006/ 000238 Table 4 83
Cross-magactivity of optildssehM)unan | g4 NGKi (nM)
antl boﬁt;@s w th other neupoir oph| ns 1 gG BDNF, 2 % NT- 3,
% NT-4 51133C11 0.7-3.3%.068-1.8 0-1.7 1149&F60-1.3

O 1- 1 5 H 3 1152H5 O- 105 820. 50.2-1.2 1165D44
0-1.5 1214A1 P-gly 4 1. .

0 1

o0 [l o c

0-
0-0.7 1252A5 3% 4 0-

+
U\.n UTITTIS S n\u T IIS ral U UI bal ocurat

cross-reactivities. VaI ues are cal cul at ed as
percentage of the signal observed agai nst each
otrophin, relative to the NGF binding signal at
the same test antjibody concentration _Neurotraophins
were cdgled to assay plE@ses(nM) a concent r at Kén (p¥)
100ng/ welel , and bi ndi ng ofl.8est anti bodi es wa$.2
nmeasuresk@yer the concenor.asbiton range 0.03 -01DAM
Dat acrepresent the resul p.efga single experioespd WO
2006/ @444 PCT/ GB2006/ 000238 84 Table 5 Summesgy of
bi ndiXgs » §h% bi tion const agt, 3det ermi nations fop,28852A5
and—Gti52H5—Data represent nean  S. e.m of (nhree
i ndependent experinents.

Table 8
IgG ICso (nM) Ki (nM)
NGF 0.686 0.568
125245 0.188 0.155
G1152H5 0.348 0.288
MAB256 0.304 0.252
MAB52607 0.570 0.472
Table ©
IgG ICs0 (nM) Ki (nM)
NGF 0.783 0.710
1252A5 0.302 0.274
G1152H5 0.781 0.708
MABR256 2.94 2.67

MAB52607% 0.587 0.532
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I gG pKi vs human NGF pKi vs rat NG TrkA p75 TrkA p75
1252A5 10.26 0.08* 9.85 0.04 9.79 0.04** 9.55 0.03
W@LsAE40. 590. 08 9.56 0.04 9.180.08 9.24 0.PSI/GB2006/000238

P<0.01 c.f. hu NG/ p75 interaction ** P<0.05 c.f.

rat NGF / p75 interaction NS c.f. P75 Student's

unpaired T-test WO 2006/ 0778%&1 PCT/ GB2006/ 000238

Table 6 85 IgG1C50 (rim Ki (nM NGF 2.4 2.1 1252A5
CLAIE%:%S 0.061 Gl152H5 0.204 0.184 MAB256 1.94 1.76

B5260Z 0.368 0.333 Table 7 IgG1C50 (nM Ki (nM
NG 1.3 1.2 1252A5 0.151 0.140 Gl152H5 0.538 0.499

1. :V!ésﬁg?% %Bt%% %Fé%%?%%%%n 613%1905%8%%?2%%%% Sqrfléglstaonactor

(NGF)G] 1B2H3 19184 82m a8d boNnBREE 95n3bandipn 2 iepsREcE 15 Fpgposed

of a Onu‘Ha% agég%gd \}1-9 @ol’n@g éxﬂ:Ma Khmb R Mntll\hgayo 71,830 il Gna
Wthh comprlses a set of CDRs HCDR1, HCDR2, HCDR3, LCDR1, LCDR2 and

LCDR3, wherein the VH domain comprises HCDR 1, HCDR2, HCDR3 and a
framework and the VL domain comprises LQDRl, LCDR2, LCDR3 and a
framework, wherein the set of CDRs consists of a set of CDRs
selected from the group consisting of:

the 1133Cl1l set of CDRs, defined wherein the HCDR1 has the
amino acid sequence of SEQ ID NO: 193, the HCDR2 has the amino acid
sequence of SEQ ID NO: 194, the HCDR3 has the amino acid sequence of
SEQ ID NO: 195, the LCDR1 has the amino acid sequence of SEQ ID NO:
198, the LCDR2 has the amino acid sequence of SEQ ID NO: 199, and
the LCDR3 has the amino acid sequence of SEQ ID NO: 200;

a set of CDRs which contains one or two amino acid
substitutions compared with the 1133Cll set of CDRs;

each set of CDRs as shown for individual clones in Table 2;
and

a set of CDRs which contains the 113Cll set of CDRs with the
amino acid sequence MISSLQP (SEQ ID NO: 533) or the amino acid
sequence FNSALIS (SEQ ID NO: 532) substituted for the amino acid
sequence LNPSLTA (SEQ ID NO: 531) within HCDR3.

2. An isolated specific binding member according to claim 1
wherein the one or two substitutions are at one or two of the
following residues within the CDRs, using the standard numbering of
Kabat:

31, 34 in HCDRI1

51, 55, 56, 57, 58, 65 in HCDR2

96 in HCDR3
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Gl152H5 0.781 0.708 MAB256 2.94 2.67 MAB5260Z 0. 587

0.532 WD 2006/ 077441 PCT/ GB2006/ 000238 86 CLAIMs: 1.
w@\0068T14at ed speci fic binding nmenber for nervePQr/GBRIV6/000238

factor (NGF), conprising an anti body anti gen-bi ndi ng

site which is conmposed 5 of a human anti body VH

domai n and a human anti bod$7VL domai n and which

conprises a set of CDRs HCDR1, HCDR2, HCDR3, LCDRI1,

LCDR2 and LCDR3, wherein the VH donain conprises HCDR

1, HCDR2, HCDR3 and a framework and the VL domain

26, 200npra,sesB,.CPRL, 20, CORR,inl COBRBL and a franmework,

56

wherein the set of CDRs consists of a set of CDRs 10
selected fromthe group consisting of: the 1133Cl1 set
inof.c@RRSs, defined wherein the HCDRL has the amno acid
sequence of SEQ ID NO 193, the HCDR2 has the am no
acid sequence of SEQ ID NO 194, the HCDR3 has the

90, %minolL@HI sequence of SEQ ID NO 195, the LCDRL has

3.

the am no acid sequence of SEQ ID NO 15 198, the
LCDR2 has the anmino acid sequence of SEQ ID NO 199,
aird ispheteCDRE AL ot héndihdeabrs 3erficlicd &6 SEM B

wheregg agggo%@ et Bf GRS M1 6hs COMN AlRe QBetiE £3M0 oAThEO
| u

stitutions conpared with the 1133Cl1 set of

positdoRs; feertrrseg she CHRRNtEHS i6RoRFPYRSY OfnBPIF R PGhéEte
residids Tabl € 4in pliangna set of CDRs which contains the

113C11 set of CDRs with the amno acid sequence
M SSLQP (SEQ ID NO 533) or the amno acid sequence

PosithNALES ( SEQubd NQte5B3pigubstituted for the amino

aci d, sequence LNPSLTA (SEeQ ID NO 531) within HCDR3.

substiguion,  sBeLe L IEORE ERE PIQUPhg menber according to

31
34

51
55
56
57
58
65

96

26
26
27
27

27A in LCDR1:
27A in LCDR1:
27B in LCDR1:

claim1l wheseiisiing ede or two substitutions are at
one or two of the follow ng residues within the CDRs,
usi ng the standard nunbering of Kabat: 30

in HCDR1: A
in HCDR1: A\
in HCDR2: v
in HCDR2: N
in HCDR2: A
in HCDR2: Vv
in HCDR2: S
in HCDR2: D
in HCDR3: N
in LCDR1:
in LCDR1:
in LCDR1:
in LCDRI1:

o wvw A W =2 @ 4
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31, 34 in HCORL 51, 55, 56, 57, 58, 65 in HCDR2 35 96
in HCDR3 WD 2006/ 077441 PCT/ GB2006/ 000238 87 26, 27,
WQ7Z0a6/02Z7aB, 28, 29, 30 in LCDRL 56 in LCDR2 5 POT/G82006/000238
LCDR3. 3. An isolated specific binding nenber
according to claim?2 wherein the one or two
substitutions are made at Bfe following 10 positions
fromanong the identified groups of possible
. S Ltute resigues for each position: Position of
28 l%é%?%hf ute Resi dge substitution selected fromthe
29 irgnedpl:15 consi sEing of 31 in HCDRL: A 34 in HCDRL: V
.29 iLn HCDR2: ¥ 55 in HCDR2: N 56 in HCDR2: A 57
30
ot A TV 88 Pn bCDRe: S 25 05 in HODRZ. D 96 i
HCDR3: N 26 in LCDR1: T 30 26 in LCDRL: G 27 in
- ».N 27 in LCDR1: R 27A in LCDRL: T 27Ain
56 2:
“tggé%: P 35 27B #n LCDR1: D WD 2006/ 077441
PCT/ GB2006/ 000238 88

90 in LCDR3: A
94 in LCDR3: G.
4. An isolated specific binding member according to claim 3

wherein residue 29 within LCDR1l is E.

5. An isolated specific binding member according to claim 1
comprising a set of CDRs which contains the 113C1ll set of CDRs with
the amino acid sequence MISSLQP (SEQ ID NO: 533) substituted for the
amino acid sequence LNPSLTA (SEQ ID NO: 531) within HCDR3.

6. An isolated specific binding member according to claim 1
comprising a set of CDRs which contains the 113Cll set of CDRs with
the amino acid sequence FNSALIS (SEQ ID NO: 532) substituted for the
amino acid sequence LNPSLTA (SEQ ID NO: 531) within HCDR3.

7. An isolated specific binding member according to claim 1

comprising the 1133Cl1l set of CDRs.

8. An isolated specific binding member according to any one of
claims 1 to 7 wherein the VH domain framework is human heavy chain
germline framework and/or the VL domain framework is human light

chain germline framework.

9. An isolated specific binding member according to claim 8

wherein the heavy chain germline framework comprises VH1 DP10.

10. An isolated specific binding member according to claim 8 or

claim 9 wherein the light chain germline framework comprises VL VAL.
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28 in LCDR1: T 29 in LCDRL: E 30 in LCDRL: D 556 in
LCDR2: T 90 in LCDR3: A 94 in LCDR3: G 10 4. An
w0 s@batradl speci fic bi ndi ng menber accordi ng t oPCT/&BR008/000238

wherein residue 29 within LCDRL is E. 5. An isolated

speci fic binding nenber according to claim1

comprising a set of CDRS wi#i%h cont ai ns the 113Cl1 set

of CORS with 15 the am no acid sequence M SSLQP ( SEQ

ID NO 533) substituted for the amno acid sequence

LNPSLTA (SEQ ID NO 531) wthin HCDR3. 6. An isolated
11. speaéqlcatbldndpﬁglfmr@endacgdﬁ@mg gecerding o any one of

npLis CPRS ins the 113011 set

Clalrg%o hﬁgw %31?1&3 am nagqgngpggg[ga]ﬁence FNSALI S ( SEQ

ID NO 532) substltut ed for the am no acid sequence

éAla(t%%stQc:[\Qc @ﬁ%l%tﬂ%éﬂ%orglnﬂd sal,ates of

spec I ¢ binding nenber according to claim1
clalmrﬂprt.oSMgwM@ mieﬂn’é@tlldf bepRes T ®inding sk Fidd
receﬁ@ﬁpb%kg QGPQ&Bﬂhﬂﬁnggr B GRIcdbBgrf 0 any one of
clains 1 to wherein the VH donmain framework i s human
heavy chain germ i ne framework and/or the VL domain
13. fhagpueiki d $iRUDBG hdralr a@B@i‘dhr@;eﬂ:M bie drarmewerkin8® to
9. An isolated s qgoecn‘lc bi ndi nr% r an;ig)%?rdl ng to
12 coueiiinigy ®herkd FFAon&HneRR L HAPR ﬁgr i r anewor k
conprises Viii DP10. 10. An isolated specific binding
menber accordl to claim8 or. 35 aim 9 wher
14. | R R hat SYBANTT TR BUET R g SB% S° VA L1V © 0
13 c2ROE/NHG44he POTHEB2 0064600238 SERIIN INO :AB Y730l at ed
speci fic binding nenber according to any one of
claims 1 to 10 which binds rat or nouse NG-. 5 12. An
15. iaobﬁéeﬂfﬂpmhﬁhngbhmmﬁaxgaaenb@ingact@oadmgpet cfampadme 1 to
1 tk[u)atd) naci"sn?x ZN(QEJ' w%hCQfP{nei %r%aﬁéflil,cy Ot.)CI %‘élﬁ'ﬁe%an the

gto
affinity of an antlgen binding site for human NGF formed by the

1252A5 VH domain (SEQ ID NO: 392) and the 1252A5 VL domain (SEQ ID
NO: 397), the affinity of the specific binding member and the

[1=N

[1=N

affinity of the antigen-binding site being as determined under the

same conditions.

16. A specific binding member according to any one of claims 1 to

15 that binds to and/or neutralises human NGEF'.

17. A specific binding member according to claim 16 that
neutralizes human NGF, with a potency equal to or better than the
potency of a NGF antigen-binding site formed by the 1252A5 VH domain
(SEQ ID NO: 392) and the 1252A5 VL domain (SEQ ID NO: 397), the
potency of the specific binding member and the potency of the

antigen-binding site being as determined under the same conditions.

18. A specific binding member according to any one of claims 9 to

11 comprising the 1152H5 VH domain (SEQ ID NO: 262).
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19.

11

20.

11

21.

11

22.

11

23.

11

24.

23

25.

23

26.

receptor over NGF binding to p75 receptor. 13. A

speci fic binding nenber according to any one of clains
W©®2a00/0774@1 12 conpri sing the 1252A5 VH domai n ( BEQGBEN06/000238

NO 392). 14. A specific binding nenber according to

any one of clainms 9 to 13 conprising the 1252A5 VL

domain (SEQ ID NO 397). 13915, A specific binding

menber according to any one of clains 1 to 14 that

| n i VY | phdoreaygato t hpronkeber1dian 9 to

%g%aér#iqgi ?%ﬂaﬁggﬁ% %né bi ndigng S| ty; for_human gl%:
oxf elmen by emrisBg Atha/tigsHai Wt (SEOLRD (RER B39HC:aR§ " -

the 1252A5 VL domain (SEQ ID NO 397), the affinity

of the specific binding menber and the 20 affi_ni i%/ of o .

t AeSRARYLTGENPERRRN JEPEE PEFHGPIRS HBt & hi Td Cdnbe? The =°
cHYTR s¢RPdEd ONS5DE6vE AlsRAR fibEg bimdiong soenber

according to any one of claims 1 to 15 that binds to

and/ or neutralises human NGF. 25 17. A specific

bi nglhdra sRNBERd a6 alcthiorg heceiding 16 ahptoneneift cabkimes? to

h 1 NGF, with t t . b ot
o ety 28f <3t R PR K SR doea By dhe
1252A5 VH domain (SEQ ID NO 392) and the 1252A5 VL

domai n (SEQ LD NO 39 the 3 ot.en 0 :

sPetTT 5 R&Pﬂbn?@?‘?ﬁ%’)rekaﬁac?%elr%o%gn%yo%nét %gf claims 9 to
caidigengbtnei Tap 0817t #Hbédmegirad S8t EP MiQvedSdnder t he

same conditions. 18. A specific binding nenber

according to any one of clainse 9 to 11 conprising the

1258pEc MH cd brimiling SEQbeD RGcopdiR)d t5aWD QMDY FLaans 9 to

PCTL. 2006/ : 9 9 peci f | ndizhg er .
oESH RSO0y o o gy Tt

conprising the 1152H5 VL domain (SEQ ID NO 267). 20.
AxSpEELE#iG Bindi NG NBERE" 286 MG ot AndNUndNE Qflaims 1 to
cﬁalggr&sé%flt%o%éﬂ%ﬁgonpri Si ﬁ t he 1d26§D4n%H Iélomai n E%IEQ
thax NOMPZYSPs 21.sAVspeEiPeEY BCRGFRYE nenber accordi ng

to any one of clainms 9 to 11 or claim 20 conprising

the 1165D4 VL domain (SEQ ID NO 307). 10 22. A _.
sPe&PeeElis ﬁdpﬁ@nﬁéh%é\eraé%?ﬁ‘iiw 6 any e o LRAPRst t°
t%%% )Q:o]nlsr@@@?réﬁ*id’iﬂ:iﬁabayle?&(ﬁ%n\iHréﬁﬂ&hn (SEQ I D NO

A specific binding member according to claim 25 that comprises

a whole antibody.

27.

A specific binding member according to claim 26 wherein the

whole antibody is IgG4.

28.

An isolated antibody VH domain of a specific binding member

according to any one of claims 1 to 23.

29.

An isolated antibody VL domain of a specific binding member

according to any one of claims 1 to 23.
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23. A specific binding nmenber according to any one of
clains 9 to 11 or claim22 conprising the 1230H7 VL
waelomeion74¢SEQ | D NO 367). 15 24. A specific bpemiGBgo06/000238
menber according to any one of clainms 1 to 23 that
conprises an scFv anti body nolecule. 25. A specific
bi ndi ng nenber according t8lany one of clains 1 to 20
23 that conprises an anti body constant region. 26. A
eci fic.bjndi . [ Q, Ll-ai haintibod
0. BEpREL P MR TEIRES APReEDg Pl Mot P ninoey
VH domeiberr audabdidngVh caadoaidin@etavtavecRet ak CliHgise 1 to 27 and
at 1e§?£i989¥xi 59 28pdManksol ated antibody VH domain
of a specific binding menber according to any one of
claims 1 to 23. 30 29. An isolated antibody VL domain
31. o%&%xﬁ@@ﬁiéi&hkgdyyrﬁgn &1 2iACEON &b its@ngny one of
clains™1 to 23. WO 2006/ 077441 PCT/ GB2006/ 000238 91
pharm@geuii corpb siccephakbinicdPhgnt SIFECCEPCObi TG T -
menber, antibody VH domain or antibody VL according
to any one of claims 1 to 29 and at |east one .

32.  ZRRliitSodakrd coRpeientcis Bicha cOBRHLITT iaoﬁlu&?:88Fhﬁi%gset 5 enee
encodihdl B 30 SHMY bShAInG mdpiakmag eatd ikaldyy vAceeptiakiogain of a
excipient, vehicle or carrier. 32. An iso ated]pgglgbc

specifdicdbHRLEM CEHBPFsRSCA HEYI Bt 706 FEqIENEE® * Ehcoding  a
speci fic binding nenber or antibody VH or VL donain of
a 10 specific bjnding nepber accoyding t.0 0 ;
33 A AN feﬁé 38 vyyo ,&%PIB?,??%‘@dﬁwil%fleroe G %%éfio??r% ding
to cMiitth3pucl eic acid according to claim32. 15 34. A
nmet hod of producing a specific binding nmenber or
anti body VH or VL domain, the nmethod conprising
34. Ccalhetrongofioptodwetirg acepedifig biodthaimemdRryagepntibody VH
conditions for .prad [.on. .of | nechii Ll in
or Vip SR her Cuh B QBT 0 SaLe R HsEE RLIT) Mibgoraing
to cladooBdi ngdén wingiitmisds fign pepdeernt sitngaidofrRGifgc binding

[0 i fvi ai i.fi c binding nenber or
membe%%irb(%ag.PW% r\ﬂ%ﬁé VE SHECGH!, g

35. A method according to claim 34 further comprising isolating
and/or purifying said specific binding member or antibody VH or VL

variable domain.

36. A method according to claim 34 or claim 35 further comprising
formulating the specific binding member or antibody VH or VL
variable domain into a composition including at least one additional

component.

37. A method for producing an antibody antigen-binding domain for

NGF, the method comprising
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vari abl e domain. 36. A nethod according to claim34 or
claim35 further conprising 25 fornulating the
W@ p@eiofidel bi ndi ng nenber or anti body VH or VL PUBGBa6®00238
domain into a conposition including at | east one -
addi tional component. 37. A nethod for producing an
anti body antigen-binding dédain for 30 NGF, the
met hod conrpri sing WO 2006/ 077441 PCT/ GB2006/ 000238 92
[ovi.d f dition etion, s b titfutiaon
%mov nsegtH%% @Syggea§€1%%¥% Sﬁ?nd“ﬁkl |% ??Flon i°ffo
insergdépd sequence vbra anparoeatsl&/ss-l Jdormlenammqara@dwgebﬂ@élﬁce of a

p n d 0.
pareﬂéc%E%Q%EE%Rg and are tﬁgﬁ) S%kg E%%ﬁ%fQﬂ%%E%? %Pe
parende Vi ndeinadine HEPR1 t HECOHCDRIIhEEPRhargnihe bidh>Sseqhient diCDRs,
defindl WEQdR M H§§1§1 ﬁa!%esg%&a%cageieﬁ%&eﬁ%'fdsm ID NO:

sequence of SEQ I e am no
393, &bpdigERSAcetbE PSEQGI BCoNG sSPBnCEr of hEQA DLW : 8¢, ofhe

HCDR3"'QQBSthéj%§dlE{%daM§f%'%e%§ %&?szth%w e 2ekdi021E85

sequence has™ t'he am no
set ofcHEPReBq l?@rfé@eéf wISEGirDthe KEPRIBAast hbe HEDRD kgddt prauence

of SE@”EBON@KHS% S%ﬁHeﬁ@ﬁkéﬂhagEGheteﬁfgo 3eidasM ued@%”%EnSEQ D
ch is an amno acid sequence variant o ar ent

NO: 3\%1 t%ﬁﬁ%w hAd Bt iBHAC FeEdntRdtienget g S«FAP Pp 35, a VH

domaithWBidh QW dadayihd aORE sRhulREL MridaBbHnStHO plerreﬂi;dseﬂ
or nore VH VL conbi nations; and 15 testin

one
doma iy ARG ARRPLAY | SOHH HRTN bR IOBGEBNERYS 4150 r’r{jed ‘flth
one oirhfioparanidoMbidemed prvitBeo MV oM reeebVRall dmdlhinations;
conmbinations to identify an antibody antigen binding
domai n specific for NG-. 38. A nethod according to
Cteitimg7sa@ral rionhen palistt 1i¥Had osmi o dﬂﬂdaBéQMEﬁnH drariant

uence selected fro t u onsi sting.o
ot trRHFIRE yid BRACELS RIS HiBRRER0R S e thaPihe o
identll@ycaralant(ilbody ah‘algmﬁ&mhemeldmr@amdspeelﬁrc fivor YGWL
domains is provided by way of addition, deletion, 25
substitution or insertion of one or nbre am no acids
38. A mefbodnd ¢y raheiod teeglriie 8 7Tofvharghr erite Yerdondith domain
aminoCQQP&'§%ﬂ?@g€%§?ﬁlseLég@g%L%d%% éﬁg]§%agégggﬁ§ﬂgt%g8 of SEQ ID

par ent ;
NO: 392 and SEQ ID NO: 32.

and

39. A method according to claim 37 or claim 38 wherein said one or
more VL domains is provided by way of addition, deletion,
substitution or insertion of one or more amino acids in the amino
acid sequence of a parent VL domain comprising LCDR 1, LCDR2 and
LCDR3, wherein the parent VL domain LCDR1, LCDR2 and LCDR3 are the
1252A5 set of LCDRs, defined wherein the LCDR1L has the amino acid
sequence of SEQ ID NO: 398, the LCDR2 has the amino acid sequence of
SEQ ID NO: 399, the LCDR3 has the amino acid sequence of SEQ ID NO:
400, or the 1021E5 set of LCDRs, defined wherein the LCDR1 has the
amino acid sequence of SEQ ID NO: 38, the LCDR2 has the amino acid
sequence of SEQ ID NO: 39, the LCDR3 has the amino acid sequence of
SEQ ID NO: 40, producing one or more VI domains each of which is an

amino acid sequence variant of the parent VL domain.
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1252A5 set of LCDRs, defined wherein the LCDR1 has the
am no acid sequence of SEQ ID NO 398, the LCDR2 has
wo b@eamismp aci d sequence of 30 SEQ I D NO 399, peeB2006/000238

LCDR3 has the ami no acid sequence of SEQ ID NO 400,

or the 1021E5 set of LCDRs, defined wherein the LCDR1

has the amno acid sequen®s of SEQ ID NO 38, the

LCDR2 has the anmino acid sequence of SEQ ID NO 39,

the LCDR3 has the am no acid sequence of SEQ ID NO

40, produci ng one or nore VL domai ns each of which is

40. am me’tsloalmanoom:dmb sequiaie mmmamélmftﬁeh@aﬁahenm \&omaln

dq 06/07744 GB2006/ 000238 93 A4
o AT e e g, 1. 130 et &7 PhECpal Enrave S50 10

NO: 3(96rrand Smnl‘woN@m a7sequence is selected fromthe group
consisting of SEQID NO 397 and SEQ ID NO 37. 5 41.
A net hod according to any of clains 37 to 40, wherein
41. theneN@Rd pscowminy NGFanyd20f Almetkod? fior 4fr odbeirain darhe NGF
is n@lti Redy antigen-binding donmain for 10 NG-, the
nmet hod conprising providing, by way of addition,
del etion, substitution or insertion of one or nore

. ' ' ki i q r iyH
2 RERA0LI5 5 R R B0 AdaS LRl g0 Bl e
NGF, heeRethad FORRFASHTDRL, HCDR2 and HCDR3 are the 1152H5

sstowfaiHEPRSy wiB, def 5a§£ﬂtm€r %lemew&l H@Q’Bétﬁeétim ox

am no aCId sequence of
inseqtd@naaf 16, O dme B LENEY éf:lQEer Ghﬂoam%q a‘flﬁb seﬁeﬁme of a

parerftasut EmAM @@m@@igz_&f(}i&)‘ﬁcQ Ofic5EEQahl h@bR?GQ\Jhetrggn the
D4 set of defi ned wherein the HCDRL h

parentn g i R b GUeize Bf FERRY [5eNGh 3055 41 & <CPROICDRS,
deflnlé&Swhélﬂelamtﬂ@ acbrl &wa&méea@ino%@l?%%@l?%&ﬁ%gh@n NO:
t he no, aci d ,sequence o
263, BRE e S0y 5B Lt IHChRs o G ol “ SR ol h \Oiie 2RGDRAR
HCDR3hasst tiee amiino acid ssg@unescer OEEEQSE@ NO: NE¥5 36Ghe thesDa set
s the, am no en of SEQ 1 D NO. 364,
of HC I—Eﬁé‘ CHad PR AT no%@?g%& S5 8VHF° Saan%\lgeﬁlﬁfnce of

SEQ I@GBQ a0 doraHODRNI It rtheamnmn REi8CheqsaieREe SEQ ID NO:
304, ‘éﬁé'ﬁ‘(‘fﬁR? %hﬁvﬁs %re% E Qmin, %ngEV&?p]Lﬂ al g?fs or the
nbining t pr ovi ded”Wr t1 one !

1230Hﬁ06@t it @@%Snsde)lrmewhdeemethﬁ HEDRE M \MMhe amino acid
sequence of SEQ ID NO: 363, the HCDR2 has the amino acid sequence of
SEQ ID NO: 364, the HCDR3 has the amino acid sequence of SEQ ID NO:
365, a VH domain which is an amino acid sequence variant of the
parent VH domain, and optionally combining the VH domain thus
provided with one or more VL domains to provide one or more VH/VL
combinations; and

testing said VH domain which is an amino acid sequence variant

of the parent VH domain or the VH/VL combination or combinations to

identify an antibody antigen binding domain specific for NGF.

43. A method according to claim 42 wherein the parent VH domain
amino acid sequence is selected from the group consisting of SEQ ID
NO: 262, SEQ ID NO: 302 and SEQ ID NO: 362.
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conmbi nations; and testing said VH domain which is an
am no acid sequence variant of the parent VH domain
wortbie74aviH/ VL conbi nati on or conbinations to BOI/GB2006/000238
identify an anti body antigen binding domain specific
for NGF. 43. A nethod according to claim42 wherein
the parent VH domain am n®4aci d sequence is sel ected
fromthe group consisting of SEQID NO 262, SEQID
NO 302 and SEQ ID NO _362. 35 WD 2006/ 077441
44. pERIEPS06rFeRERSE t9ciainm finarhGda iR cbt d"lhﬁﬁeﬁﬁ 334 e or

more 42, @bm&l R mé%rw@a@a o aiag 6RCadditikRl, eq¥ieEdBi NS is
Subs%t vi,ded by, way addition, deletion, substjtution ,

utASR ¥ dﬁ‘S&Ftbﬂ’é OF 5t 8TaliPHO HEMds 2Fhdt K diengmine
acid aRiglefEgUENGE patreat Pl edtimaYh d@ﬁfamrsmqnpcosl ng 1oCER and

Loprd GRBT AN TERE aPE (heoniBpLEPCLt HPHE NG LORR Red the

1152H8heeei of t hepRsCDRE £hasd thie rethnohaciabr1s equetme aﬂiflnSE@:ld

D NO , L Q. aci d sequen
seauds?s PF KBy Uha0:t Bty i HAR2 P i aRs (R Seflignce of
SEQ Iof NSEQR 6D NOe 12DP83 hée thE6BDinsediciol se@DRsce def iSEQJID NO:
rei e th 0 [ e f
270, 488 T B3 bl Socs 08 REBR i e WO R8I R cne
aminmfacSEG¢MuN@e 3GISEQ hED INCDR3 0Bastichd:.CagRnbaaciie amino acid

fs 3 2 f
sequeSh%%Rg@CgEQ §€Q g?%:\%h%é.%&)ﬁ%d}é@%g% t%ﬁ\gqgﬁ]&%locp squence of
SEQ Igeqr@enééooforSE@el D2 {7 338, of heCPRGDR2efagedt Wee zgtinnghe

L.CcDRPEGad §ﬁ8uﬁﬁh‘}§> Qb EQR LR o%GQEQth? N'eCD%Bhatﬁqé R@DR2 has

am no aci d sequence of SEQ 0, pro uci ng
the aggH@coprCchHBrEEIMENEENAf NBEQ e@cﬁ%f%ﬁm d?ﬂileu &CHR3 g ndhgcp@ino

acid %%%ﬁ@ﬂ@@ é/@rQE@ntIDoﬁOt h@cpa%%miuyi-ng dHEBLR- mdBe VA domains

according to claim44 wherein the parent VL
each @fnihhch 2bs AT ABLRRI LD RFSHERCE sVaigiP@ét 88 Fromausat VL
domaigr.oup consisting of SEQID NO 267, SEQ ID NO 307
and SEQ ID NO 367. 46. A nethod according to any of
claims 42 to 45, wherein the NG is human NGF. 25 47.

45. Anmddied ae&@fdﬁxﬁg thoO caBym ONe wbkrelai the PbreatdBL domain
amino a01glgeéggnce is selected from the group consisting of SEQ ID

NO: 267, SEQ ID NO: 307 and SEQ ID NO: 367.

46. A method according to any of claims 42 to 45, wherein the NGF

is human NGF.

47. A method according to any one of claims 37 to 46 wherein said
VH domain which is an amino acid sequence variant of the parent VH

domain is provided by CDR mutagenesis.

48. A method according to any one of claims 37 to 47 further
comprising producing the antibody antigen-binding site as a

component of an IgG, scFv or Fab antibody molecule.

49, A method for producing a specific binding member that binds

NGF, which method comprises:
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VH domain which is an am no acid sequence variant of

the parent VH donain is provided by CDR nutagenesis.
wW@004877441 met hod according to any one of cl ai TBCBGB2@6/000238

47 further conprising producing the anti body

antigen-binding site as a conponent of an 1gG scFv

or Fab antibody nol ecule. 3. A nmethod for producing a

speci fic binding nenber that binds 35 NG, which

met hod conprises: WD 2006/ 077441 PCT/ GB 6/ 00023 5
providl ty SPATLPEHRIEiS 8°hLi OB ﬁé‘(’)'g a&grrgfng

startPhg ardep%trgggl\:/'gl_lg%f SRR EOE \r,ﬁcms. Iélaleiﬁeén\i:/chijjr@S aedghdomain,
encodil n a _aonaln, ereln e Q |

whe re g ridind HeFPHEER U BGOSR PP g Fof C PR iCOR2

and/obOndak ¥ @Bl 8eederadeac s ral H3DR1 HCHRDRHEIRY endHCDRECER3
encodi ng region; conbining said starting nucleic acid
encodgRd iU ig repertoire wth donor nucleic acid or

dRRBinhEg | €41 achdsignandilegcoacipt cducsdrt by MARRLLOATS

... of the amino acid sequence ; : ARy 19 duced
with depp® THERHSH Rﬂ‘gﬁﬁ, 0886/%‘? ﬁ@%@%ﬁﬁ%% D NO g395,3pro e
by muR68ioB0E the5antnd 38 saghendrafs HFERHOHE TudPei £93:

acid is or or _nugcl| ei [ eNok n§§35,tep55i,nt3@5l,' h&ss or
HCDRZC%E’&,IQ]?)%Q g%g/ of" H?Bg?o%ﬁ? ?Dt he starting nucleic
35 suadi ghot stiar tongr repdretic peidsis 8¢ dONPF gWeig acids are
, rqduct .re ir Lei gpeci-de s 6ACosli fid ¥Hharting
1nsel%8§aﬁﬁ%‘;’ te]:rl)(eg(rélie)égf n(gDﬁéﬁ%ch ei c aci gé of sai d prodyct
nucleiepetidiore startiBy pramiurseipe odifk RVEOJBRRAY Hie @ product

repe:3BLEONS |, AQTR! DLNG: SAAREUnelacidommi ns with one
or “nore omai ns; sel ecti nfg a specific bindi Py, to
nenpessiios NG nuglieds apkRs fatc sabf ki Y SrerBRPE O TE
C ' I ¢isVH domain and optionally a VL 20
prOduE%EEF%aS%?Ifgg%er? ng sai d speci fi(g bi ndi g’g}__genber or
[

newt isine1agi domkifEadi AgiftPr I CEAY et HEH e i Gt MO
v adid=ah@. 49 wherein the donor nucleic 25 acids are

produced by nutation of said and/ Hg@R% s

AS PR IGdIadc BPUTHY < 8%9%\?%%&%?%{ ﬁ“%:fe “donor spdeific
bindﬂH&3h§hﬁer comprises a product VH domain and optionally a VL
domain; and

recovering said specific binding member or nucleic acid

encoding it.

50. A method according to claim 49 wherein the donor nucleic

acids are produced by mutation of said HCDR1 and/or HCDRZ.

51. A method according to claim 49 wherein the donor nucleic

acid is produced by mutation of HCDR3.

52. A method according to claim 51 comprising providing the
donor nucleic acid by mutation of nucleic acid encoding the
amino acid sequence of 1252A5 HCDR3 (SEQ ID NO: 395) or 1021E5
HCDR3 (SEQ ID NO: 35).
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acid is produced by nutation of HCDR3. 30 52. A nethod
according to claim51 conprising providing the donor
woe@ber4aci d by nmutation of nucleic acid encopdTIGBRIVE/000238
am no acid sequence of 1252A5 HCDR3 (SEQ I D NGO 395)
or 1021E5 HCDR3 (SEQ ID NO 35). WD 2006/ 077441
PCT/ GB2006/ 000238 96 53. Aenet hod according to claim
49 conprising providing the donor nucleic acid by
random nut ati on, of nuclejc abm d. 54. A neth a
53. &E&?F&‘Pﬁga?ﬁo’é‘?ﬂ;}l%ﬁ@ 61361 di nS BB Y ng3 PEGVE LRI sHhe donor
nucle@@NRELSIHY minkdamhinges ®iopr edusticMddagaun that is
conprised within the recovered specific binding
menber to an anti body constant region. 55. A nethod
54. @K aettiongatoainhgre aﬁyodnaei RE 4%aims 53 c:@n'pBi SvilfltguerlO

comp X 41T TS SpP SHIE: VA SOMaTh BAd AoVES U, vEEi
the rAcheéhed sq:m@rfdlcnglmdnrmwylembecliaa s 48tibodb,costzdrein
tnhe NGF is human NG-. 15 57. A nethod according to
any one of clains 37 to 56, further conprising
testl ng t he anti body anti gen-bi ndi ng domai n or
t rcabpLify. f.
>3 neutr O?ZSQ@{]—%O'{%WQE% #e}?ﬁggbgg%g%\gén&%t ggc}:&llnéﬁylft?ﬁg
provighagerh G pecEli er biaidiamibagyialechade conprisiay ihe
produ@r&t ngoglé(maf rpglgrlgng hajoRijpds and neutralizes NGF is
t al ned A nmet hod according to claim58 wherein
the ant i body fragment 25 is an scFv anti body
56. MDIRAWLR. 26008 fPkROdn RCSOTiRGst 99 ClAITH, SGnWREI£ithe NeF
the anti body fragnent 1s an Fab anti body-nol ecul e. 30
is hugen WGFet hod according to claim59 or claim60 further
conprising providing the VH domain and/or the VL
domain of the antibody fragnent _in a whole _antibody.

>7- %Wﬂo??ﬂ%ﬁdW/t@BéBb@%@fsglaW 37 to 56, further

comprising testing the antibody antigen-binding domain or specific

binding member that binds NGF for ability to neutralize NGF.

regio

58. A method according to claim 57 wherein a specific binding
member that comprises an antibody fragment that binds and

neutralizes NGF is obtained.

59. A method according to claim 58 wherein the antibody fragment

is an scFv antibody molecule.

60. A method according to claim 58 wherein the antibody fragment

is an Fab antibody molecule.

6l. A method according to claim 59 or claim 60 further comprising
providing the VH domain and/or the VL domain of the antibody

fragment in a whole antibody.
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62. A nethod according to any one of clains 37 to 61
further conprising fornmulating the specific binding
woreober74ehat bi nds NG, anti body anti gen-bi ndPOTYGBRG06/000238
or an antibody VH or VL variable domain of the
speci fic binding menber or antibody antigen- bi nding 5
site that binds NG, into a&tonposition including at
Ieast one additional conponent. 63. A nethod
cor ng to a one of clains_37 to 62_further
2. B BrFATE A BoRGLAE P SWCPRF CObIHAAg aRrberok fraEthes
compbi$Kh%jNGEthaﬁ(ﬁ§ ﬁ?& @peé&fﬂdﬂ@ﬁﬁﬂin@fﬁgﬁéﬁr @ﬁatﬁgfnds NGF,
.Jret hod ,co i ndin pe ndi ng_nenber
antl??‘lé angzllﬁgs 5 |n%r §ﬁ§ %?l(gy \%H ﬁsvirjta&%
domafm dfure BEFchfi@ bifhkagoemninbefr bunamt:l\ﬂiaay ]aﬁtﬁ&en#blndmg
co n toca|m63 Qr_clai sai d
site n%% %)d%t%akgg#’ Iglace Pn VRS 88, l%\c% W&d & gcgg?%l
additporarly cofipchanis 63 to 65, conprising 20 binding the
speci fic binding nenber to human NG- or a fragnment of

human NG-. 67. A nethod according to any one of clains
63. 63 metlyl comeridshagto detvepnt g lttlesaddume @f foichbeng

compPIsﬁQ_;e%'lRHQng %dég&cco?‘g@fnéﬂl I\%mbg; tcf'{af bd 589 tt%];NGF

ng {6 any one o
or a@#ﬁﬁﬁpﬁepf T&@ﬁprl sing use of the specific b| nd| ng
menber in the manufacture of a nedicament for
treatment of a disease or disorder in which NG 30
64. pRafethrd goEpréginggeinsting apwadiifd cobhud iy manber that

bind QGO @lcﬁgratii)n?% QARG Bhe & J1ABMd 10227 Rot BBman NGF or a
manuf act ur e i canent for treatnment of a

fragpends ode hYPaRyi Nefr-der in which NGF plays a role. 35 WO
2006/ 077441 PCT/ 3B2006/ 000238 98 70. A net hod of
eati}rsgec{ of a disease or disorder in which NG plays

t

angPﬁ2 REREENDY COIRIATEI iy HdGitAie: ef |"i‘f@er§1§p§€w| c
bindhindiakgs peaderimecerdi ng to any one of clainms 1 to 27

to a patient with the
66. A method according to any of claims 63 to 65, comprising
binding the specific binding member to human NGF or a fragment of

human NGF.

67. A method according to any one of claims 63 to 66 comprising
determining the amount of binding of specific binding member to NGF

or a fragment of NGF.

68. A method according to any one of claims 37 to 67 further
comprising use of the specific binding member in the manufacture of
a medicament for treatment of a disease or disorder in which NGF

plays a role.

69. Use of a specific binding member according to any one of
claims 1 to 27 in the manufacture of a medicament for treatment of a

disease or disorder in which NGF plays a role.



di sease or disorder or at risk of devel oping the
di sease or 5 disorder. 71. A nethod or use according
w0 o0oslozism 68, claim69 or claim70, wherein ther/GB2006/000238
di sease or disorder is selected. fromthe group
consi sting of pain, asthma, chronic obstructive
pul monary di sease, 10 pul md8ary fibrosis, other
di seases of airway inflamation, diabetic neuropathy,

al déﬁgd%{ hc% %g:]{ngsa o"! \ @Lihrit ’dlB%gaé?SinS W%{@h NGF
0] USE accor to claim
playsMaemeLa,sthajmamhadneamprlﬁﬁngsa@mlqmﬁu¢rlng a specific binding
member according to any one of claims 1 to 27 to a patient with the
disease or disorder or at risk of developing the disease or

5 disorder.

71. A method or use according to claim 68, claim 69 or claim 70,
wherein the disease or disorder i1s selected from the group
consisting of pain, asthma, chronic obstructive pulmonary disease,
10 pulmonary fibrosis, other diseases of airway inflammation, diabetic
neuropathy, cardiac arrhythmias, HIV, arthritis, psoriasis and

cancer.

72. A method or use according to claim 71 wherein said treatment

15 is of pain.



