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Human anti-NGF Neutralizing Antibodies as Sel ective

NGF Pat hway I nhibitors This application is related to
war@soleses priority to U S. provisional appliPel/iusmw4/022876

Serial No. 60/487,431, filed July 15, 2003, the

di scl osure of which is incorporated by reference

herein. FIELD OF THE | NVENTI ON The invention rel ates

to hunan nnnoclonal anti bodi es that bind nerve growth

R and Gl N HRR AR SElBRUENTH P A BL Lifbicors
BACKGROUND OF THE | NVENTI ON Every day, nore than two
mllion people in the United States are incapacitated

by roni ai n d Kel | 9 " Pal.: o

el B a B e e b R sl ER e B n B tcaton
Sefis{axeled0/485c4BuR filed, Juds) (ﬂS,JHE)S gttle, distosire & sRiches inddgwrated by

York). Unfortunately, current treatnments for pain are :
mﬁﬁﬂ%ﬁﬁ%ﬁmially ef fective, and many of these treatnents

t hensel ves cause debilitating or dangerous side

ef fects. For exanple, although non-steroida

anti-inflammatory drugs NSAI Ds") such as aspirin,

i bupr of en, and inEB%ESKHéT dtONt el y effective

agai nst inflamuatory pain, they are also renal toxins,

and The ghvedbs@selatemo fhomem wesogiasalr m‘tlh@@g% fhasbind nerve growth

facé%rrg\lﬁ%it) ° gf(])mlggls:lgglrﬁs? %rfd?n?ééch%’ds rdﬂr%%n%g g& %Eﬁ -related disorders are

alsbrdegpided.l y experi ence confusion, and Iong termopioid

use i s associated with tolerance and dependence. Loca

anest hetics such as |idocaine and nexiletine

simul taneously inhibit pain and cause | oss of nornm

sensation. PaipACKGROENDEOF THE INVENTION gnal s

received fromthe environnent and transmtted and

i nt twa%ﬂwﬁpe% Rlif @ﬁe(IﬁﬂEedeié/tbﬁéli/e 11&@ citated b

M I?gnYQqung%ghaﬁ Neur obi o 57:1-164). Nox ﬁa Y
chemiorphin Geeshll candh Bally,ahPls oRets andidwalassia? dni E%WCIPLES OF

Qr, | i gRa

NETRRPRORETE 00y Rehf. Sty g PR kRl NOF Yo
Unfogumedy, ichftentaredirhdngs foe phiplaes adly $emaﬂy yifeeivepnsl md!rait of these

nediate it are noci or.s. Dependi ng on the str
el LTRSS PO GHRTAUH CEpUORTES: ahg EREs. FoF Skample
RO AL QBidan st rRB R Rkdrp gk 'NBA]DS‘."Q Badh 4yaspil, @Nprofen,
a person may or mmy not experlence a noxious stinulus
and éndoaietifagin, aryedetaisty effqstycegsinsbmilemme#iry Prig, ey pesralsp renal
tO)({:l%é Ia?lcri %ddosg {elﬁg t&) AN agyolﬁgstﬁglelrﬁ&hg@ﬂllﬂbéerat%l Bleeding, and
erves I'nt ended pro tive function wevef ,
mﬁﬂltcanﬁasﬁ)y pesient tichtsd u&thdn@m@ealﬂaﬁlwenﬂ}phmarjm @m;lfusion and

known as er al eS| ronoc
IR IeRT o0 Y e BERORST S A FionGt 5 SBpeERtsse Lggn sebihtics such
asl dGRAZE! Mldpﬁieﬁﬂétinebﬁﬁ@umohﬂ? 1ﬁEllbﬁ;0ﬁa1ﬁ i Bavsbrieshef dSrmal

have been | owered. Both inflanmati on and nerve danage
sep@fion.nduce hyperal gesia. Persons afflicted with

i nfl ammat ory conditions, such as sunburn,

ost dedr tihrai perseptivol ba&eé orc aleniels | xpceives rfmri tthe environment and

oot BN B SRR R b R 1 s

N&#bBbI. STPEAGCUR nNexﬁﬁsh anmedsuea ras atdt and takch paise specialized sensory

Simlarly, trau ,_su ut ati on, absg; )
rogepiRga TR K O PRYSieng §de U1eisen Bl S OBE Y BRY Ei Nt T process
is Qiﬂ?e%%%l%e ddn, gﬂ%%enﬁﬁéx‘ﬂ%@ﬂéo@y n&RGEhat BENIAB iCare nociceptors.

coholi1's st roke | am ¢ pain syndrone, diabetes,

her pes infections, acquired i nmune deficiency syndrone
("AIDS"), toxins and chenot herapy cause nerve injuries
that result in excessive pain. As the nmechani sns by
whi ch noci ceptors transduce external signals under
normal and hyperal gesic conditions becone better
under st ood, processes inplicated in hyperal gesia can
be targeted to inhibit the |lowering of the pain




10

15

20

25

30

| essen the anount of pain experienced. Neurotrophic
factors have been shown to play significant roles in
wo b@sorensm ssi on of physi ol ogi ¢ and pat hol ogi BCPpEE2904/022876
Nerve growth factor (NG-F) appears to be particularly
i mportant (for review, see McMahon, 1996, Phil. Trans.
R Soc. Lond. 351:431-40; and Apfel, 2000, The
CGinical Journal of Pain 16:S7-S11). Both |ocal and
D ik cﬁl 1ad @’trEﬂg?ﬁ 'bﬂ}ieoﬁgr%fl ARG tﬂ%%@w@ﬁ&'ﬂs)%"\ﬂe taﬁstractlon and
I Ci gégra gesia and all odynia (Lew n’et al
elﬂmratlcul ofNGir gl by ghd OB, @mson N prarey cgs expmqmeom noxious
St}l’%%l%’%q:% é)&%fﬁlugtﬁﬁ% I%eﬁsd ue%% n%‘nl an? tlsb%%gly f{%’ca 19ra§edv¥g the intensity
ofhthp etimuipeSpadn serdesaitd ﬂl@k}nﬂechptdﬂecadd fitniction. t Botvleers y&ta@iriypes of
effects (Aﬁfel et ah, 1998, Ne roI%g .5Jj 695-702)..
tispHe AEmags 3P BREGMSIAR FEBIE 2p RF! S, PBesiception, in which

rel BRIy At dci8usRERGIER0 PorcbiGEd e uﬁ&ﬁ@lytpbmﬁ He@adé@ it P @R pain
Is a promnent feature. For exanple, NG i

thigsheldsi |have dbepn lowersdl  Botht inflamghation QIDR@yrvsdm can induce
a heral nerve
b o ichS odided SO S NGRS SRELLPE obifh, B oo,
oajt@iaﬁhﬁtis;)fcahmg;ra:hﬁhﬁs,lfdfeﬁnamg, fyotitia nearitigtopllagenavdstuilbt diSeases
s (e.g., A.ge et al, 199 ctors |,
&‘ég)tlgeupﬁt%‘gﬁﬁ itis ﬁ‘ﬂ’lésé}“gtg%p%l ﬁteéaeri‘fﬁ“’e enhanced
se%ysﬁféi'ié @f pdih USi%lfaH?n’crE’lﬁ‘hé NkseryM atn{bufalﬁgﬁl nﬁ)ts@ésg &'hse@éﬁd' €ollagen
types of arthritis (e.g., oe et , 1992, 'Arthritis
vaspidaRiBteasesi stPnaBligame3skseasery rttlE@fﬂmir gevfalgihasatrsan chronic
t t p
o SERN, SALE Il i A AR R B e B PARNR Frrnune
dd'm:bncj’l syndircané ﬁ'fAlIBBfDatdxnrys gndichemétherapx axqsb @erve Ainjariésthbt result
. hodel s of. neuropathic pain (e.g. nerve trunk or spina

Tf@PPEVFPYat i on) systemic injection of neutralizing

h all
i peia M o T BN s oS Sthec :6ing el under nomal

and3 Hp&afesiEOcHitins » bddthe: beALN uhderdBod, Zlaﬁt)cess?( aﬁéﬂlﬁg‘ted in

of anti -NGF anti bodies known in the art inclu
hxp,@mlgﬂs@ caP®F tPxgoeteddatinihit Nos lowabng 0f 7B698in tWdshold and thereby

4247 02/ 096458, . and WD 2004/ 032870; US Pat ent
1ol %653“%?21‘2 M &PEIIEY s  and 6, 153, 189; Hongo et ‘al.

200 ugg Tff’fg%@ %?éége g"%ﬁﬁ%@ﬁ}é“&% 8@% 3Notgelcrlansmission

oﬂ%ﬁﬁﬂﬁoglwﬁogathbll)gﬁ7§am0r NV Towt®l BRIy (NGRERBpéass 30 be
need for new safe and effective treatnents for pain,
PassWarbu maparipnt (for Jpgevi ner Meiahopo 1 8%y Rhikelirat o@ sS¢s Lond.
f | Y H
SR PR 20y U e PHAIRGAEL ot o o
sym@m'n@ hdmimistration bbNGES ha\reabeearSAaOWh g0 afieithypablgysiaised allodynia

f he, | ti . )
s, PSR B R, TR o1 Yot e of NGF in
hlgﬁ@‘@tpi’odua@t DWhEIIGoily nBagfietait Jocal d&nﬂﬁﬁﬁ(ﬂnoﬁ@kes injection site
anti bodi es are human npnocl onal anti bodi es

hypsipigesie snd plledysigi Enpddifien (o tthe sygemiceifegy Cép%ﬂ ¥ eflm| 1998,

NESbIo 1‘6@'5 AobN9 Tk &f filgﬁ md%enﬁéjdalaBP gvﬁ@ﬂd% 1mp11cat1ng
responses. Al so provided e Invention are cel

ertdhgenops Uﬁiﬂiae co@domsm}pdepm & yromseot pwré. nFar axeinple NGF

.cuI dla the nnno td bodi es .of .t he
Safeied B Rl ool ARERST PR Y SsBReE 2ol g Finlgosy ) months

fo[IBWﬂ@ ﬁéﬁpmal Merveigjuay Eﬂcbﬁ:lﬂﬂe@@d WvelsiiRve By@eptedah he joints of

useful for treating neuropathic and inflamatory

pai n-rel ated responses. The invention further provides

fusion proteins conprising the sequence of an anti body

Fc region and one or nore sequences identified as SEQ

ID NO 10, SEQID NGO 12, SEQ ID NO 14, SEQ ID NG

16, SEQID NO 18, SEQID NO 20, SEQID NGO 22, and

SEQ I D NGs: 79-130. Such nol ecul es can be prepared

u3|ng nethods asdescrlbed for exanple in

~ a2 2 - . -y e " N AN
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E. coli cells). In certain aspects, the invention

provi des anti bodi es, preferably nonoclonal antibodies,
wore@s/opred er abl y hurman anti bodi es and hunan noPODUS2084/022876

anti bodi es, conprising a heavy chain and a |ight

chain, wherein the heavy chain conprises an am no acid

sequence as set forth in SEQID NO 2, SEQ ID NO 4,

or SEQ ID NO 6, or an antigen-binding or an

f | li

:ffg %‘ﬂokr}é X"éﬁgtty @fqﬁlthﬂtmggéé ?%g Rod & ﬁgﬂg ip§h93, Growth

vari abl e region eav _
Fwwprﬁ KOsl san Mmmnad\IGFsle‘(plﬁearc eleygted én ssfmwtahﬂmd fBE@patients

W AREVBRAH Protlib PESCrT ACRTSlydeht ARE Colls o2 Al and

R}E’J@fa@mtg_gyzs 1t3%3).h efamhem nlt Qq@smbéérﬁ aan@fstraml ﬁnataamcgomsm of
uence as set forth .in SEQ . In certai

N§§ Betion prevenishyBeraigsH2 s%%lqﬂéglaaﬂtlmsl@m o reutgpad h@raélswyromc
0]

BB Sl PR RoP LRI BPLUBARE R s

oraspinab andrvesiigauox@mysismngmapchea\oﬁ ncttmalmrgrmltlhocﬂlaqgm NGF prevents

R b AP EIEU OBy 007 5

R6@N&I. 519999 Pafn 799355r27|4§JGExaﬂ1g1% of b@ENGH gMbolligdkaswin i9the art
heavy chain constant regi.ons _or a%g allelic variation

m@h‘é?aegfr example.s B(Gd s Bublication gs. oWy 01778688, WA BiHAKKY, WO
oﬂ69dﬂ%%te£fdﬁﬁooioohm§k'mi OB E:Adnt NYs &5, 884 092 s Tty oE@“aﬁqH%nl 53,189;

art ment of Health and Humgn Services),
Hpugyl ¢tcaét 2, Nobrigman2)5-27hdHonged: #arl@Ph (Ea]l Mol Bzol 13:559-

SEhE PRl RE N (PR LRIl R R n"EEiQ”
funiﬁ BRI ITSaT SEET rPor SRE Y  EBRLe o B, Fartichlarly

byPfagdetih @ Brhyll mdlecale inhddRebts 6f extab@bhtoMeTphRRuEPHNGELSS an
am no acid sequence of the Ig& heavy chain constant

region as set forth in SEQID NO 4 or an
anti gen-bi nding or an immnol ogi cal ly functiona

i mmunogl obul i n fgEAREARY GPIGRE INVESEITON N aspect s,
the invention provides antibodies, preferably hunan

ant i podi ?rﬁrf: @rfhd ﬂE&lﬁesorﬁ&%f ajhy I{TDHB %& I Qﬂtﬁﬂoﬁ%g' ®fat  are
nost ~ preferably human nonocl onal ant i
thcmmartlca]lw guﬁﬁﬂl efory mehaging apedn.a IS}gmﬁcdlw the wirentdm provides

S5 SRR SRR 30 SO0, T BSRUTIC BTy

mefbdFRAN GineBbdEE bie bk lrﬁmaicldnamuﬂ@lgid@éauhmm nﬁaﬁﬁ’egfié Nbiological
thereof and the light chain variable region co
ackiyitigni NGl ardsargueridk fersameliorpigie: e wlegisf Bq%e@e@ted pain

re?[?nrn%&. aRish 3)%{11@% 19 if¥enfibn LATANCLRY ?&Hu’cé’ NG gf@érably,

nogl obdl i n fragnent thereof. In certain aspect
seamter nbd¢ediscultfiretthesdia ﬂwmoohndmpbwcg® of th@wyntmmalln addtition to

t C erei.n the on_of
310 o SR p A oging, g R B oL S8 e i g vsetul for
tréBink heﬁxﬁpﬁﬁ@ah&dﬂ@mﬂa@kyry@amaelawdtre@eﬂsebl nding or an
i mrunol ogi cal |y functional irmmunoglobulin fragnent

t heref invkRidat hethefROTIeS fuditie phdt@hd cohipliding @id %ﬁh&we of an
reglon Conprlses an amno acid sequence as set

forth
artiyodE & regigornd one g marp %mtl@rgéﬁ idsptifiedhes DFQAR NO: 10, SEQ ID

ther egl?@%ﬁﬁggg? Iéﬁtgﬁl:) aspeé ﬁ%ll\ﬂiﬁglg%i/?EgﬁﬁWtzo SEQ ID

NOo2py arsleSEQADaOs16/9%at30d &Ehuﬂmiewlascaséte frerardal usingamythods as
of SEQID NGO 14, SEQID NO 18, or SEQ ID NO 20, or
an antigen-binding or an i munol ogi cally functi onal
i mmunogl obulin fragment ther®of. In still further
aspects, the light chain conprises an amno acid
sequence as set forth in any of SEQ ID NO 16, 20, 24,
or an antigen-binding or an inmunol ogically functional
i mrunogl obulin fragment thereof. The invention also
pr ow des antl bod| es that b| nd speci f| cal I 'y to NGF

H_
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in SEQID NO 10, or an antigen-binding or an
i mmunol ogi cal ly functional inmmunogl obulin fragnent
wao beseoR266 and the |ight chain conprises a variBi/8S2004/022876
regi on conprising an amno acid sequence as set forth
in SEQID NO 12, or an antigen-binding or an
i mmunol ogi cal ly functional inmmunogl obulin fragnent
thereof. The invention further provides isolated human
dABHHAAO %ﬁsexta&ar%, b NehtGRAfET Patehy Ap1Hon, VBB Nt R, WO
ant i bodi es conhpri se: &g) a heavy chain having a heavy
0Q/2hi8a, whidbals|iacarpaated byowefsrénse.nPueh raoteqidesaeindbe expressed, for
sequen s set forth i4q. D 79 ry a .
RS IR PRy <o e (RS FamRR O orlek Pgterel cells (eg
Eisomwelig)l obul i n fragnent thereof, and a |ight chain
having a |ight chain variable region conprising an
am N aéitain SEFHIBNGRe dBveRfibn fpddvidles AntBlo@ek DpAEratiP, m&oclonal
an antigen-binding or an inmunol ogically functjona

antibtiss g B IPF?feﬁablg(g HERED (3aEPedies apg) hymire qugnoglerpln antibodies,

. chat novar i ol | 4 _
ORI AUSPULELA PR 0 ERIOERUR PRl gy amn
acah sequenpeas-set fgibnig IHQ dn NOm2rgHQJDAHO! ¢f en§EQ dPaNO: 6, or an

L.unoglobulin fra nt..thereof , .and a.l.ight. cha
T R e RO APy BRSPSl Gl P ey eaf hereof and
tha Wafigbl @ edgiors GOHE ReS yahaimedontplisédan #niREQcldReldnc8as sdfforth in

an antigen-bi nding or an inmunol ogi cally funct.ianal .
SEQmIRogNGbullfon Fr A§neptigenHindiag ; of cyn aip@gslogipadlyn functional
L P ot FLBRD: RPN AT Ry g i
segnermat$ gpt fiorthi mBBQYIIDNOaA. | munol ogi cal 'y functi onal

i mmunogl obul in fragnment thereof, and a |ight chain

havi Ingeraihiagfectscthaiinvewt@on @bvides agibodies prgierably hgman antibodies,

m no aci guence.as. set., forth in SEQ | 1 84, or
se e el P U Ak ol BT RIS/ Ge g ohocional
aritibOE8 Ot sy &I RGP Whainh@i® Qf lighe! cHath, Wh&eRVIeChAWY chain
havi ng a heavy chain vari able reglon conpri si ng _an
coxpRrises a heavyedatnesigat wetonfsslectedfrpnstin goupCenggingf 1gGl,

0, 0 20,0 TR RG] 8 o

thhaof (g disdusgpdt incRaban ey al.j 4901e Sequenoes ob Pputeias 0 Immunological

i na..acid. t h in.SEQ LD NO .
o A R R Rt G ey SR p Bicaion
Nb. o8 olblutiéed héraig By VefdidiRE, 0. the Rak@d AgibndSBE heavy chain

the_inventjon al so provides antibodies, conprising a_
COIEIPGS Fhamioaed sgavsnghes soh Hrd iIngiQ 8P NQ:HY), prearygntigaanbinding

orf b | ﬁélogﬁgll?}ﬁ\f%ng?ipg% ﬁm‘fﬁfrﬂo?ﬁbﬁlh{ %&F&@m ARfLoph ef‘r@fe‘éhbly, an

eavy e regfon conpfises a sequenc
antihady hf ¢heainvéndimstcortpisespamedremalrcid 8O¥uencetrfehp Igh2 hedvyychain

at, | east. 85% even ,nore efer Yy ,at _least .90%. 91%
B30t SO oo O JBosTE7ID SBY, ‘anh HMoAUBTErEiRE g an
inaR@islo @Yy findbebhdl iimufodluliafaameattheresequence as set

forth in SEQ 1D NO 10, and wherein the light chain

CONMhiceR$in Asgeb@Nihe @hibrvRb VALY MtbEHED Bref@illy WhRLE hRtibodies,

the light chain variable region conprises a Sequence
andh gnore apreterable anen@upl pabasdiesh| Mot prefashly SBYmammmenoclonal

) . % 9 [ % . 94%. 95% . 96% .
i R Y
art minenacid sequetdces eqs@nfoghds QY IDONOh § or SE@ntigEnMN6hdid2 ,or an

wherein the anti body binds specifically to NG-. The

i nvention al so provides anti bodi es that bind
specifically to NG, wherein the heavy chain conprises
an am no acid sequence as set forth in SEQID NGO 14
or an antigen-binding or an imunol ogically functiona
i mmunogl obul in fragnent thereof, and the light chain
conprises an am no acid sequence as set forth in SEQ
ID NO 16, or an antigen-binding or an inmmunol ogically
functional i mmunogl obulin fragnment thereof.In certain

oy o - e - o
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preferably 80% nore preferably at |east 85% even

nore preferably at |east 90% 91% 92% 93% 94% 95%
wOMs/ 0284 98% and nost preferably about 99% PCTES1004/§22876

to the am no acid sequence as set forth in any of SEQ

ID NO 14, SEQID NG 18, or SEQ ID NO 22, and

wherein the light chain conprises a |light chain

variabl e region, and wherein the light chain variable
B EARP n %ﬁ)& t &
lldIhgasté(;%O% g‘%@ érrlagb ngﬁgrt[b%logglg? % ?mq?eelreg?g er ag ﬁght chain
variehlet regioBocompeises3R04MiNB 961d 9epEn @S scOBRh i BHQ HB%O amdor an

bl.
ﬁ%%%é’ﬁ@? LR RS ﬁw?@/?eﬁwﬂﬂé lﬁ@{mfg}otbaﬁg?ré"eﬂg (ffiercor.
o oviide aé’a a’%ﬁ%’c@ss BRI 15t eglon SpgHs & Hvs gn and & ligh
c}atliﬁ IWHREHTE the Vatiablk rédién HOEE BeavyFcha) coniiséLaMeiRo abid sequence
2 antibodies. In particular aspects, the

Fab'
fi?(‘/ 1 BroHR dDiNfds 1Q, or jag patiggnchindipg ﬁb AR smmgnelagigatnfymetional
or 6
I@ﬁ?ﬁggﬁqﬁﬁnﬁﬁ e o S o Bl oy U (oAbl rogion
cormmsns)gl @lhluiOl agidf $qufmsn as belt é@réoﬁl SH(@ IRt 1 or at bﬁlgen-bmdmg
gl\l/entluon ﬁ % ri SI n an ar? o,
a8t 8 Gﬁ% &s “E‘é{"“? FEREPP %Wn 114, additional
aspEdDs, lthe Ny EBain 06m ﬁ@s batNo a¢#l seQlierdB a@éﬁt |f(§iﬁ{‘mbin5} @FBEQ ID
aor an |nnunolo |ca l'y functional inmunoglobulin

NP¥ alfrerkQ tlli]er 1&har | TRfent} MNOalXe ¢repnt eligerbinding or an
I

AR e%ﬁéan*%"?‘%%’a“‘“*ﬂ*y RRLhET BB LAt | fo M Rl pspects,

the dightesheitkconangisensy aminh uerselreavy aciea [fwrtlﬁlﬁFdnyroé GEQNID NO: 16,

QB SR S Py EBBRE B

frighgindtiereo. human | i ght chain CDR region, a human

l'ight chain CDR2 region, and a hunman Iight chain CDR3

r egi THe inbéhtiof ralseIpaoxa&daeﬁﬁeodléshﬁatmeaﬁawy m&mﬂ WikdRin the
region can be the heavy chain CDRI region of the

hesB1 ki SANPHEIES i25EHYDlE AIRON eRERITisiS acpTaing agid ssisnee amset forth

5890 DR 900l T AL 60 B 6w

inBE@ogObiih Xdagnient dhdientf, asd Eth:dz é],ght fehaih meﬁprfseauyvaﬂahlenregion

CDR2. regi on_can_.be the he i on of
Co g OGRS FHY SRS NeF A S PR DR I Ghintighapinding
orGRRAnfuBglogltal funBoral Bnhin@ylobehiR A eRAnd 8@ on of mAb
4D4 asshown in SEQ DD NO 20. In still other aspects,
t he THHRPeriOA ivtteh BidRidePR31at &M Rhnl a%tlt)&ﬁegltﬁ@tvmn& Eﬁ:’cﬁically to
CDR3 regi on of mAb 4D4 as shown in SEQ I D
NEHewhereianhe srgibodiehedmprsBR3 region is the i ght chal n
CDR3 region of mAb 4D4 as shown in SEQ I D NGO 16. The
i nveal ¢ bervalchaingrving ddwatysdiai wdiahlgragiomnompongsn b acid

ifical . owthfcto I‘Sl
soRBE6% ot it SR P TRt aEeeBrin BRE L b efhupsicany
fuﬂﬁmma] aesuRogdieaiy ﬂﬁ@hdﬁl’[ \tiedrecP bRd el nchaimpavisd Adli@R chain
no aci d sequence as set forth in SEQ ID NO 10, SEQ
alng) gl%co%m@q\@mg feid Seqyenes Mcet iniSEQ B B No: 80 or an

arﬁéen-%d§§@r ElperQun(ﬁ %wegf v 8113041 88 mb] % Bgﬁlﬂ?frégment thereof;

I mmunol ogi cal I'y functional 1 nmunog r agnment
ther [ ;
ant | Gooy R EhaRERhE IRt Gl Vaﬁ%%g.@% LagR s.%‘ia*%ﬂo wcid
seheaey ag beti forth mal SEQI IYNO: c8hamnan witigeaibmditpeod argimmaiddgically
conprises a light chain variable region conprising an
am no acid sequence as set forth in SEQID NO 12, SEQ
ID NO 80, SEQID NGO 82, SEQ ID NO 84, SEQ ID NC
86, SEQID NGO 88, SEQID NO 89, SEQID NO 90, SEQ
ID NO 91, or SEQID NGO 131, or antigen-binding or an
i mrunol ogi cal l'y functional imunoglobulin fragnents
thereof. The anti bodies of the invention are
characterized by the capacity to antagoni ze at

é.»—e
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| east one in vitro and/or in vivo activity associ at ed

W th NGF pol ypeptides. Preferably, the invention
w@e@siodess i sol ated anti-human NGF human ant i boPCEES2404/622876

high affinity binding to NG- pol ypepti des, wherein the

anti bodies bind to a human NGF pol ypepti de and

di ssoci ates fromthe human NG pol ypeptide with a

di ssoci ati on constant (KD) of about 50 x 10 12 M or

fuhl al ?ﬁmqﬁ%smlﬂeﬂa%ﬁérﬁ Qhéle&aé@& a0fi MIﬁﬁm !hgxl;l g %@F chain

uced In Vvitro neut al 1 zation
Vamabh ragmn Gaopridfingdroaming axidSktwencd eswt fdrih ia SE@I[@NQ&(SZ, or an
r.ovi.de

th t ' l d
S R@ﬁwhﬂéﬁé‘lgﬂfy”fﬂﬁwn@h o eloP R e tegeot
char ) ﬁrlst g{ hi bi t.s hEFahquced survi.val in. ”
an i@ Y RES chaitesing 2 SPBRChaEL YRTaR]eTRSIGR CPBBRISIBS A pgiRe aci
selluéhcé @s YetMofth 11|1 B8 IPNDE3, 8r B@@Wgeﬁ%dinéﬁpg% 1mmunolog1ca11y

onprising the amno acid sequence of SE

fuaﬁtefm)al Hasuroglotyhin Gagment BDReoTc gAP ) bgTﬁgclxane ha\rmm light qehain
FESPE PmaRAd B MRS R A B R PEONIIS, orn

aritigparbmdmgioc ah ingmbnelogicadhafunétionpinoghumb g]obmhff fr@ﬂﬁ‘m tigereof; or
t hereof that bind specifically to NGF with high
af fi@da yeav\pd'bhﬁlﬁlh’avﬁlglameam thadvetbRrefioagomptising an amino acid

di ssoci ate_ f on eptide with a K of
SeEBRIGE 24 55¢ T9th on SEQ @%Q@E Rt PRl 4enending g ahgamunologically
fubktfal Eﬁiﬂnﬁﬂoglé’blﬁnsfrw C{hérQofV 'aﬁ(! @ ﬁ@ﬁaéhailﬂ hiviR® al 2R chain

of about 1 X Mor |ess, wherei n the
Vaéﬁblekr@giplegorwmﬁrr&@mnmg aeldrﬁpqueyee 28 ebforip ipdIhID NO: 87, or an
an\fggﬁ 391'(1 go? Ih HmbELSBE a1 aﬂ%nct%aﬂm%lo g];ﬁ)ggl]}no E%Pent the{ﬁg{‘/

npri SI an am no acl sequence
wher 1S .a pol.a cAmno.acid residu
22 Ilgl Caeﬁtalélrao R,H%ts Ctﬁg rhn%ecr)lgé% Ia%% prcs) i antlbgd]ieg, qaompnsmg a ’heavy

ctaln fidatlight cham, &ﬂaei’éjﬁﬂﬁﬂi&@@ cmalna:foﬁﬂiﬁkésc‘a lesai i ohae lvﬁmable region,
residuye; a4 is a neutr hydr ophobi ¢ or aliphati

andryhrgera dhechenes pRa varigh %?swr@oglpaﬁqsaﬁwe@ceﬁhaﬁ st least 75%
0 e ) 0
r@fé%@}pm% Iﬁomrgﬁm@w gk e88 '851% eveg)m%e%ag%ﬁ%_st 90%, 91%,

conprising an ‘am no ‘aci d sequéence o :
OBNPATUPALA NN, P6Uh O i, 98%b amismastairc@tabbi aboup 69%r identity to the
h dro obhic, or aro |c ) eS|du
P({] Sequﬁﬂc§ r %Sp ob{rgt am acl gfq e (? g?e thg hga}lt chain
comquﬁés Byiiphe rahmhlx@nablearegmﬁ,t e afierth &Rl Hg}ftec;ﬂaﬁueanabfb region
is a polar hydro ro hobjc, or aromatic am no
cogmﬂé%? aeéff%a@ye t{aatp}@g aafeast %\% FEsierahly| af lenst §3%, more preferably at

lehyY dor%pbu%l 92%? r93% ioRvabEs, 86Y, Ny /@@8% aﬁ&hfaaep%efepab@y Ab%u?99%,
pol ar " hydr ophi | aromatic, or i phatic am no dcid

iderd8y thudse amlnosaca¢1 seguorgte getderth deE@ ABBY@: Eriwhsrede the antibody
mﬁ&%#gaﬁ“ﬂ tgbkﬁ?an al i phatic hydrophoblc or pol ar
0 i’C

an1no aC|d residue; b 3 is an aliphatic,

Tk R 5 O UL 02 AR £ SUE

heacy dhdie SbAiPASss dh dmind RN &lquetatas GeOfMhOMBSEQ ID NO: 14 or an
ydr ophobic amino acid residue;_ and b 7 is an

anélg%hlafhns o5 ap #peuadlpsisalliugctional laﬁ@moawaulel} fragrogykghereof, and
[olo
top B hafi DR A R SRR B EHID NO: 16, or an
angigsrehinding oaan ahimpiaegicalprfumdioadli ichmues gldngjn Tagnsenh tisesof.
or a polar hydrophilic or an aromatic hydrophobic
am no acid residue; c3 and c4 are independently absent
or a
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pol ar hydrophilic, aromatic hydrophobic, or aliphatic
am no acid residues; c5 is absent or a polar
whyasophsd i c, aliphatic or an aromati c am no apCTUS2004/022876
residue; c6 is absent or a polar hydrophilic or
aliphatic am no acid residue; c7 is a polar
hydrophilic or an aliphatic amno acid residue; c8 is
a pol ar hydrophilic, hydrophobic or an aronatic am no

aci dyyf @e?faﬂfj%ﬁ ﬁg the nﬁreﬂﬁb@brﬁiﬁéﬁ %H%ddlé%’ c bl@éﬁ? h%eQ\';y chain

an aromatic hobi ¢ amino acid resid

amgbi hght@dmowhcﬂem:the aﬁamymham dmmmb@a@y cbmn arnnable region, and
w%ergepglf1 I ® h aﬁfglvgna ygeﬁr% P ?x%lgnseP aasr.egﬁ%r%ce Shat Has at st 75%,

pleyatatdp Iso%g mo&ﬁpﬂ&fbraﬂﬂy dt reeglsd%?%vercmérd Isreﬁfabay atahm |90%, 91%,

or ar mati c hobi ¢ am no acid residue;
o851 ST At TO0h OF o B A G BISTRTLE S 08 deatty to the
amfR! ééi@seq&en@e hssse@ ?&fﬁf‘ﬁl 8% oft STRb ab NUQQ}O%Qllm\I@nl@Q)r SEQ ID
acid residue; and isan aromati c hydrogﬁoblc or
N&): i2g headi W:hehgml Mplighb phana pdmprisgs  dighedhathueariableeegiemand wherein

th%li%ﬁll%g {;hanp Har%rbleh%eg{ggpc%ir%nﬁ%saa@ crﬁgm? %lcﬂ ds[aguselng%ﬁfat ﬁas assleas? 80%,
pﬁlfdrﬁﬂ’lﬁilhl leadg)%ﬂ%ﬁﬁhﬁﬁi)prefewﬁlﬁﬁ lagst 90%9%%&%;1, | %, 3)4% 95%, 96%,
neutr ropho ar hy phili¢_am no
Y56 ég zeﬁ%{’j’@“ %eﬁté%a%b’ %?qub ﬁgt/"r T'ltyatP&ﬁ%lP FEn0361¢h SCHERGE as set
£r@Sih Kig) MHRO: %F@herbﬁ théarﬁlbw %dmpéa@iem fo@y@#al no
acid residue; b4 is a polar hydrophilic or aromatic

am n@héaﬁllvgntfoﬁsdl Vﬂes Ql%gﬁr&lafnngﬁggﬁgﬁ r&%ﬁ k)r? viagtibodies,

hydrophilic or allphatic am no acid resi
Féah) aitibptias,iFabahantibodies ahd @sh’dhpntibbdies Tyr ; b 2 is an
al i phati c hydrophobic am no acid residue; b 3 is an
al i phwaparucwar gopécds, they divepiiinl provigies adight blthin esmpitiging bn 4mino

oGlcieutie? &b T Pty B Mot ik, dfopmomnEoifiGE or an

irddlieb16 B &g hctiBnal ilSnvdbglebil @ddnfendfhefbof am no acid
residue; c is absent or an aliphatic am no acid

r esi QURAdiffeh, Ithe JRRRAN Provdddl0d %eaﬁyelmp Qangﬁmﬁg a@Namino acid
aromatic h dro hobi ¢ am no acid reésid are

sqaHenasan det tﬂyna@yeQﬁSEﬁ T2 NS &1 T SEQdW@u 1B.cor SsEQJHatNQ; 22, or
alp%rﬂ{ég? IBS‘Bin or%fl ﬁ}nhﬁggg %ll}?ﬂlé&ﬁ)o% ﬂlmuen%l f(‘)%eﬁn 8‘ u%meﬁ thereof

am no aCI resli

?gzle"g%ee mvegtlo% algo xg%%% QES%O:J%[%% %]ilmgllllaﬁp g%dlgﬁ ﬁ%]h g]ﬁc caﬂy bind

N&}FI, Weheddin @he ﬁﬂibddﬁ comPribes: da)Painddn heashy ablinl friémework regions, a
‘ﬁé hObIC or_an aromatic anm.no acjd residue; c9 is a

Bhﬂ)ﬁé regioppf é}luplén deavh chaip IR % region, and a human
héwg rcﬁﬂ?@)l% AR AL 1Y HufiSh %ﬁt clﬁmpfrélﬁe\@orﬂ‘}la%ﬁns a human light

hydr ophi lic, aromat i ¢ “hydr ophRobi ¢, or an hatic

CW@] C@@idlgglgn,amhmarahg]@t qhewj QB2 region, @n@ agdyenan light chain CDR3

Eﬁg)% Bla%({)egfr%{ﬁlg gLuﬁglﬁ glg'pvé/l c':h%mo(ngli (%ggﬁé\lh cap) E) Wg tlﬁe%vy chain

lea:reg]ﬂﬁtotfehdwmdﬁmb aatidy (mARS iddsipeaediips as sﬁovms 1raSEQ ID
eéﬂfﬁg%d hi | | Qr ngutral hydr ophaobi ¢ .am no

NDe e duyap dieht i COR | egigh 4An 9&%&#@@%@% region of

A 4D4 854HWR)in 3B B KO:84.20h Sh&Rbéds, W@ﬁlﬁﬂﬁ%g@y @hain CDR2

al i phati c hydrophobic amno acid resid .
regiontcap e the las\peqham GDRP se@ar of 184 4Ddras Thown m;SE(s IrNQ:18 and

thﬁ?huma&ﬁ\l gﬁ‘f cham CD-R!E Qéglg lye’ t&eﬁgﬁtﬁ@am BR% 6eg1% {F ?iﬁe4D4 as

b3 is Ser, Th,r Tyr or Asn b4 is Trp, Arg, or Pro;
b5 is Ser, Asn, or Gvy; b6 is Ser, Arg, Asp, or Qy;
b7 is Ser, H's, or Gy; b8 i Ser, He, Asp, or Thr; b9
is Leu, He, or Thr; b 0is Gy, Lys, or Phe; b is Tyr;
b 2is Ala or Ser; b 3 is Asp, Gy, or Pro; b 4 is
Ser; b 5is Val or Phe; b 6 is Lys or Gn; b 7 is Qy;
c is absent or an aliphatic amno acid residue; c2 is
absent or Tyr; 03 and c4 are |ndependently absent

s o oy —
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In another particular aspect, al is Ser or Asp; a2 is
Tyr; a3 is Ala or Ser; a4 is Met or He; a5 is His or
WASW5/0266 Tyr or Gy; b2 is He; b3 is Ser, ThpCT/U§2004/022876
or Asn; b4 is Trp, Arg, or Pro; b5 is Ser or Asn; b6
is Ser or Arg; b7 is His or Ay; b8 is e or Thr; b9 is
Leu, He, or Thr; b Ois Gy or Phe; bis Tyr; b 2is
Ala or Ser; b 3 is Asp or GQy; b 4is Ser; b5 is Val
Phes . y : . _ . o
RSN B S, 5l oL RBE DR sin
tha thsant ¢haify CDRGirygiow pf Wab; 41bad shosinsieSEQID B&r:14,@@d itlee human

liﬁﬁrghgﬁé(@ﬂ?‘b Irecg%}{,iss tﬁg %gh?é:h’@é%&%l??%ﬁon-rép r_n_g‘g) 4?42. es%gwlns.‘in SEQ
ID Ndepgendently Ser, Tyr, Phe, or Asp; ¢ 4 is Phe or
Val; ¢ 5is Met or Asp; c 6 is absent or Asp; and c 7
i S TVhe i@en¥idh alsb Pré¥idd8 isoRdsd hufidtnntiBSRECth S sp&difidal§ bind nerve
heavy chain CDR has an ami no _aci d sequence as se )
gowih actey, Spraprisingvey hepyy chaie ard  jightheliain, oriRmeimdke hepvy chain
. . ‘ . |
PR SRR AR BT odrlrcthe B i e ek o fort
nsSRQ IDMNGr 1i0n SBEQDI WOND, SEQ IIhNQ: I8¢, BEQUD Xhay SEQRID NO: 85,

npno acid.sequence as set far j n SEQ.I D NO .
org 0 Py R R € o S i o S oo Higbutin
fis@hentOthéiof.n SEQ ID NO 93, and the heavy chain CDR 3

has an am no acid sequence as set forth in SEQ ID NO

94; The infbenthRANMLENSRLRIdEPRblaRASHARLNMHBOdRS it %%%gg&aﬁﬁ bind
as set forth in SEQ ID NO 98, the heavy chain

N@Es cemprsisa haaivdchsaganshe Eghischeiay, whereim therlighEchaim c@prises a

tiden A Vakitho 2R Rt BN E B o S s 0
N(‘)E&R,{SKE@FRD Iﬁ@z 8@ IrSRQriD N@c3X) Smmmh% SEQUIDF NOX: 186 SI::jQ ID
onl
O i oD 0t EEFOH B R BN 1, o
arfti3ah-BinGlg o3 ah AsmARol8BLAR ﬁﬁétﬂmﬁﬁ%ﬁﬁﬁ?lo@ﬁli&ﬁ&gxﬁ&ﬁé ferebr.
SEQ IDNO 106; e) the heavy chain has an am no

aci driReHeosiss S5ths & { e | i i i
heavy chain CDR2 has egtg{na%e E%hrég%ﬂegg E%ené%gggﬁ @:atntagomze at

legshiong in wirgE@A/oD iNeivo Betivitysassocidied WithWGE ipalyner@ides. 3 Prefigably,

1N ci-d sequence..as set rth in NO. . X .
L P R T G S P W
biading &d NK}If}bd”lyfbdptigﬁgvh&eh@e iﬂiﬁaodﬁd@?iﬁtﬁﬁva’hlﬁﬁtﬁﬂs 'QNGE@‘BEypNO eptide

as an, am no acid sequence_as set forth in SEQ ID ;

an?‘f?x?soalﬁ@s o ?f@awmaﬂ%{%ﬁ RebYReRI R with e dipoRigiem pepstant (Kp) of
abdRASERAS AR/ Seless A HiflernlinedERid IR IMNEx AL b8 whithGnthibiY &itF Mduced

al so provides an’isolated human antibody or an
suzvivalde an 5 vidtp neptetizationiassay vathoui 1650 lof atiawh & i 161 M or less.

i mmunogl obul i n fragnent thereof that binds

spednfd gfdred tethbdEmeniBE @iventidiEp@Rided @bl Ysoied 4RURBAMN NGF

conprises a light chain variable region conprising:a)
humappmiibedytheshag Bredellowing chasacigristies:aci d sequence of the

formul a: aWavVavVaWV 2 wherein: al is a polar

hydr@phi 1inEbisiNGE intiiced sussivelie an gpvitrg neutzalidatipnassayevith an

i ndependent | i phatic or hydrophobic am no acid
Idﬁ%gf%ﬁélgfxéb?él\gg,rpegsf and a8 are independently

al i phatic, polar hydrophilic, or hydrophobic am no

aci Pr esihgsageavyshpin GORoeaamprisingrthp pmino@cideaisnee piSEQ ID
Nb?ﬁﬂ%rk‘f? a6 is an aliphatic or hydrophobic am no acid

residue; a is absent, or an
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al i phatic or polar hydrophilic am no acid residue; and

al0 is an aliphatic, aromatic, or hydrophobic am no
w@eiod/o1esé due; b) a CDR2 region conprising an BEi/082004/022876

aci d sequence of the formula: bWVbV wherein: b is a

al i phatic, polar hydrophobic, or hydrophobic am no

acid residue; b2 is an aliphatic or hydrophobic am no

acid residue; b3 and b4 are independently pol ar

hydrgphi | '

Ay %ues e liI%éJc gﬁg{) (FBRQ Eoﬂ?ﬂéﬁi‘??ﬁ;%%h{g?@a ﬁ%ﬁg‘?ﬂkg of SEQ ID
NEVH&ophoblc am no acid reS|dues b6 is a polar

hydrophilic or aliphatic hydrophobic amno acid

r esi Theeinventibn7alscs pravides issolatﬁﬁdnmmalmi dritibodies opameitien-binding or

Bt S iopon Ry B 5 grphe Tetget Gt R edicely o

NGPG&ﬁh I &Rty Gviiéin Geid ahBbédiskefeRsieninty diBQcate from a human
F%:dro philic amno acid residues; c3 1s a polar

dplppRptide wigh apIﬁJatOf cbgyt hy@rlapmsdp%,s andl nertepbize human NGF
I at
b15§zﬁfvﬂ9%1 starhcﬁﬁi 9)191 s@argrevgitﬁ q& Ls argnf]%l%&ﬁg ?I %Hpe%\hgﬂ é%s;s, and
whéremsth@hmﬂmﬁws) pr ﬁagmdnﬁsrcompdls@p hedviychain variatd¢ teglatdomprising:
hydr ophobi ¢ am no acid residue; c is a polar
hydr@phCDRA regioh yeinpidigdancansind acid 3edu@nceasititdrmalad c9
is a polar hydrophilic am no acid residue, andwherein
said antibody or fragneata?sdi'adoci ates froma human NGF
pol ypeptide with a of about 1 x 10 9 or less and
wh&uinf al i zes human NGF bioactivity in a standard in
vitro assay with an | 50 of about 1 x 8Mor less. In
one #sPLpblar Bdrophdlic Alino A¢id3BHIRS a%‘ffs @n iaRFERRNABAY hAld residue;
pol ar )Adrophlllc am no acid residues; a2, a6, gll and
a a!§2aaﬁfl’@ Pl em%ﬁdhmrmghomcb [#EERate AR pﬁébﬁeeldaem fnolsaél rputral
I PRyl 456 QF hat
h}é(%(?ﬁ gtr@s dgﬁ‘@)hﬁt?c nglg Qgﬂﬁg Jﬁdne{ a5 q a'%lg étg: (grrlgoq aig)d?ophlhc
arhind moidhredidue; am no aci d residue; allO is an ali phat| c or
aromatic amno acid residue; b is a aliphatic, polar
hydr ophobi ¢, or hydrophobic am no acid residue; b2 is
an al i phatic hydrophobic am no acid residue; b3, b4
and ¥)7a aDR2iregien eadai¥ihg/an@hiad abii déqichéd dfehemsrmgelaaci d
resi dues; b5 and b6 are independently pol ar
hydrophilic or aliphatic hydrophobic am no acid
residues; c and c2 are independently polar hydrophilic
am no aci d resiytiel'h 68 Hi RudRI R L Y dpophi | i c,
al i phatic or hydrophobic am no acid residue; c4 , cb5,
wB&@Einc6 are independently aliphatic, polar hydrophilic,
or hydrophob| c amno acid residues; c7 is absent or an
al i &WalﬁlacalthMI @dalﬂlnbic,agn dromasi Gireno a&dlwsﬂue b® is an

alﬁ)¥l%ﬁ p¥1 T Ilohé)bg:m r'llc')'o gagfldgreélg s alploq%rclﬂygmghalmp ar. &omatic amino
ac&Bﬁﬁdﬁe, béls a pdar I&y@ropaﬂd: Hﬂdré}ﬂﬁb&[ 8 arS@htic 4zhifo 28i0 Gesitle; b°-b°
res Iy, 21_6’ s Gy or Ser; a8 is, Ser
argin Polay ,qfophglér or @}ph@l? amaq_q) agid rA§1guesT§ar israppolar
: I
hyQi'E Jﬁlﬂﬁv a&gﬂeailg gﬁllgeﬁtﬁf’an@g@fl?@ "rees?{ﬁl'grb 3s %%gﬁétl@[)?ﬁfdx@phobw
armng acimierqssluﬁ;l o’ il an aliphati hydiophélic Sempobr HyHrophiticamdno acid

%%ue, li,)&a 158U ahpI:f’ag l%yd%oe}?hogﬂ\é o'z\?ﬁfag ggaoroglﬂw ?mmgea:,cfd rﬁﬁlaﬁe * and
1%&; 1rﬁ13p¢1ﬁleﬁtl38 @olar hPdphitit drhigo Rl iiduedy, b'Tr B arlWliphatic or
or Arg; and c9 is Thr. In another parti cul ar aspect,

al, a2, a3, a4, and a7 are Arg, Ala, Ser, G@n, and

Ser, respectively; a5 is Gy or Ser; a8 is Ser or Ue;

a9 is absent, Ser, or Ay; &10 is Ala or Tyr; b is Asp

or Gy; b2 and b3 are Ala and Ser, respectively; b4 is
Ser or Asn; b5 is Leu or Arg; b6 is GJu, Ala, or An;

b7 is Ser or Thr; ¢ and c2 are Gn; c3 is Phe, Tyr,

Arg, or Ala; c4 is Asn, Gy, or Ser; c5 is Ser or Asn;

c6 is Tyr, Ser, Trp, or Phe; c7 is absent, Pro, or
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Is Leu, Trp, Tyr, or Arg; and c9 is Thr. In other

particul ar aspects: a) the |ight chain CDRI has an
w@pioso1eed d sequence as set forth in SEQ | D NPCRUS20041€22876

i ght chain CDR2 has an am no aci d sequence as set

forth in SEQ ID NO 20, and the light chain CDR 3 has

an am no acid sequence as set forth in SEQ ID NGO 16;

b) the light chain CDRI has an am no acid sequence as

t ) chah. n: . has. .

o Ophebi® S R e A b e LR R o acid
reaidde;tahé Ilght chain CDR 3 has an am no acid sequence

as set forth in SEQID NO 97; c) the light chain CDR

has @na @DR3aegion dorapritisnaearaino s€itl séquehde dMhSo@nia: NO.

101, the light chain CDR2 has an am no acid sequence

as set forth in SEQ¢Bch&cth *Ahtfctiié!td'@t chain

CDR 3 has an anmi no acid sequence as set forth in SEQ

| D Neherdi@3; d) the light chain CODRI has an anino acid

sequence as set forth in SEQ ID NO 107, the Iight

chai ¢l iCRFRRnthGkSanddlipBiid N6 la6id SEGMRNESs %ﬁse‘ﬁ?&r 4 RS hydRophilic

SEQ I D NO 108, and the |ight ch % has an am no
o153 %Fo@é%beE@P}é’s?lcs@ﬂmP@ﬂdl‘reﬁlﬁu%E%@@C indypendgntly pesent or a

PP L0 SR

a anian hychophihes edjphatieoram a?cematﬁa)aminol achE@dhé} aliskdt, or a polar

t. chai n as.an n i.d sequ
Olglé]fc (frda;hgﬁ t}cr?nggbaqlgr ue,lclés a ]?c? }H/g.rqp% lﬁtor éﬂ éfﬂ]atlc amino
&DE@ idigsc® & dlics 8 idde;
BT AL RO TGRS s ) S

isse Blankysirephilice talphgticror a4 swm@mp}m@ arging ackfbrasidgeitc’

p&l%%lyﬁb(ﬁﬁ% i@?ﬁtlégycﬁﬂ% 1@& gﬁiyﬁ"%& &ﬂnoﬁﬁ%ﬁ&gén Eé}d Hgldue

c'dei d saeq Uedependestly e;tolérohydrophﬂuSE)@ drombii h:y&@phmlhe amino acid

i of e ST BNG 1N REbl SO GR RIS frdspolar

h}&ﬁop’rhmm Or afehiffals BHUBHDIAIMERS abidl tRidul, SEQ ik D6t d24; polar
g‘Z; the light chain CDRI has,an am no aci d se%e as
hydgophliy tammch agrQrgsiguRIOand 26 1§ H@ progiatic chdrep oh gdiphatic
ce as set forth in SEQ I D NO 126,
cgﬁﬁhf&%rrﬁ‘ﬁcil Gk chéﬁegfaﬁé‘

I'n CDR 3 has an am no acid sequence
as t fo i [ chal n
Cor ree e £ 80 “5 Seiroltle <hlnd gl e g

h)h&l@phﬂ)% antlﬂiteadld giiduehd nsmn@l)ﬁﬁath;aﬁzd helsit amuaucacﬂl residue; a*is a
S seg fortpﬁrlns IDNO 129, 3nd the |i F
neia} RyEeRRoic 4s it PAlFF H3928 saga%ﬁe ras o ' fipaBpgiic or
arofaadid 4niPacil 3BihRN @7 jis Ne; P 8s 4 balBE hydh oQ@ﬁl r@é?due bt is

am no aci d_sequence as set forth i'n 15%5
a tpekar | hiygrarhilisaph acprtich amingn acidr ragidugs i edfa elnd@ea@enﬂmpolar

1
icbobilc o o dnbh acd Rt 06 P s iR ARR SR Sl i
T}tkt @8 plsaalt abiphattin dlyldmphnlblc @miar ecifabyidue; [bebtis da aliphatic or polar
t hat | {
N e e 4
ackEFHIRINEL Sn€BC O iafl gthﬁliﬁtic “HRRoBSEMME R ARIduBOST RS aliphatic

host ceI I's transformed with vectors
acidic amino acid residue; ¢ is absent or an aliphatic amino acid residue; ¢? is absent or a

polar hydrophilic or an aromatic hydrophobic amino acid residue; ¢ and ¢* are

independently absent or a polar hydrophilic, aromatic hydrophobic, or aliphatic amino

10
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i ncor porating pol ynucl eoti des that encode the

anti - human NGF human anti bodi es, fornul ati ons
wewpnieshg anti - human NGF hunan anti bodi es anPCTES1v04622876

of maki ng and using the sanme. The invention al so

provi des nethods for detecting the level of NGF in a

bi ol ogi cal sanple, conprising the step of contacting

the sanple with an anti body of the invention or

c?l?%e's Q60: P 0 gﬂ)é%gt ér ﬁ%%&d%ﬁﬁl@ %gnnﬁlhc?‘}%% IS%BLénP 81dzy polar

Ret hventi on oye n any known a
hyddedghddt, orszhplhatmannmmd rdmdue; isrecp oy I@rﬂﬁ)@hﬂ],c odan ebphaan dmino

sl Bt PR TR o LR AL tl%ﬁyg?l%@éwdue c

2Qofar Wy AR AhiliVPARPRhENEE ar oA h lﬁbk‘ﬁﬁﬁﬂb 8id resid
1STgichrﬁlh?,’ueg l,l i%147 1a58 CRC Psrecggs I nc.) faor rtesﬁleue " isa

pczi@tlwérqpbﬂwa%amq%hxdrt)@mbwn opn gliphaticTierenhobis gaties acid residue;
bi f
lals gg; '\lirr%;t %{1\% g elﬂtrll Jo'leﬁ“ ﬁ%dr&#lﬁll?c lor dag&ﬂgtt?oo 'h'yﬁ'xtﬁgh(tb% atrrﬂﬁo acid
rebidvesnt |’ cis ap rahphakesorrm@ﬂlmtshjfdmp}mblemlng aalddesadims e' is a polar

| at ed i ncre sed r odugt
e5 i s el ey FRRRG S’ G iP e nb tepitor @ polar
hydgdPhilics bffiion@cid RRAKEPGEATI'CAS | afdheit ¥ ﬁr@f%ﬁﬂi oPfaliphatic
phar maceuti cal conposition conprising at |east one
hygrenhpbig poio acikresidvent i on or an anti gen- bi ndi ng or
ani mmunol ogi cal |l y fynctl onal i mmunogl obulin fragnent
t herlaafparticubam asrm;it, W ISlS@Ir, Asp, meEht ehieMyofa’ lsb@c Sei, drp, or Gly;

4pr rr d nt s Lon W Ik
2 &N gn *Fom &S'b rl‘%% ng {lauofféap &’e§%ﬁ? ?Elgr&r Thr,
Taf ockstd: af i mpeA@r beﬁroerﬁémmmrﬁ oam:gz tiies SéraAng ASBRLrEEy, b’

DESCRI PTI THE DRAW NGS Fi gus depi ct s
IStSﬁatHIa@ﬁS%!fF ate>Felle i %ﬂ%ﬁ beL%eHe,aR,rtW?b ip ﬁlx,ﬁeys or
PHEG N4y LB 1203 288 oGt p1alid A@ﬂ AP RrRaL3a doy b‘% Val or Phe; b
monocl ohal._anti bodi es puri fied from'the hybr|
isdomat Gl nedisely; = 1H@gmt@r2n@éphatm9ngmagm@ rttstthlt: ¢’ is absent or

tiempst pate YR expressi hunma
et 9 tcy i & eell}& i zan(Bnr t%i Fysif ﬁ %er Gly, or

Tmetrioabsbas Set, th,lm-a,ldrz[atu ehs b}lp, aMSA@y 58 Tap)tHro, &, or Thr;
oonocl gnal _anti;pqd purifjed,fromthe hybr| dorm
¢ o R ﬁqxsr%&"meé. as %@f &}’F’eor’om@eﬁl ctSs 4% HRRendREEY Ser, Phe, Tyr,
ASEBPASH: H 6 PRE W Aricafl d 'O Mt MNApadt isvibbaht A D&Q\sn and ¢’
néuron based neutralization bi oassays by transient]l
isdypere¥ded reconbi nant anti-NGF 4D4 nonocl onal
ant i bodi es when expr essed as either an 1gd or I1g&
and Innncthéd Ismgmmnmwpﬁct is Sen on Aspyl 4% ¢y Tiaont iseAla ok Seir; @* is Met

Ofslgéaeﬁéés a &hﬁgﬁ%iﬁgﬁikﬁé zﬁsrﬂgpﬂ#ﬁ? : &R nﬁre%fm is Ttp,

AR 6r BREPTHIREYorSAdn 62 14rRr 6F ARE BT & 1B QY &13; fbélssmaﬁenﬁew is Leu,
refer tpo mat ur e hurrq NGF. nser ved r es, i dues are

TgrgF b b 1K1 0 Phes b D il yo G oA ROt fieth by isdnen&dy; b'* is Ser;

e B LERE: QU R e Rl BDﬁ%OC gy Tos

anidss’ %@ddﬁeﬁ\@nﬂﬁﬂl&enﬂ:ﬂ"gu 1@y, SorSFedys’ BrbsenNGFSEDR is Beraor\Gly; ¢

o G BT FHPELESH BRED! it 075 Ul DL o

1n hdenﬂ?@e 3?@9}@ Nt b 4PRe bR DING MR Dy AgNdc4 Rdabsent
EQ ID NO 22) anti bodi es. Fi gure ‘6 shows anti - NGF

or@maudecawﬂah@n\ﬁalal i gnment and percent identity for
the 14D10 (SEQ ID NGO 99), 6H9 (SEQ ID NG 105), 7H2
(SEQ ID NO 111), 4G5 (SEQ ID NO 17), 14D 1 (SEQID
NO 93), and 4D4 (SEQ ID NO 18) anti bodies. Figure 7
shows anti-NG- CDR3 heavy chai n alignnment and percent
identity for the 14D10 (SEQ I D NO 100), 6H9 (SEQ ID
NG 106), 7H2 (SEQ ID NO 112), 4G6
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(SEQ ID NO 118), 14D 1 (SEQ ID NGO 94), and 4D4 (SEQ
ID NO 14) antibodies. Figure 8 shows anti-NG- CDR

wo p@hoiehai n al i gnnent and percent identity foPCT/082004/022876

14D10 (SEQ ID NO 95), 6H9 (SEQ ID NO 107), 7H2 (SEQ
ID NO 113), 4Gsa (SEQ ID NO 119), 4Gsb (SEQ ID NO
122), 4G8c (SEQ ID NO 125), 4Gsd (SEQ ID NO 128),
4Ge (SEQ ID NO 132), 14D 1 (SEQID NO 95), and 4D4

( SEQ dhdPartiedilar Adpkitpodi es (4CG6a is referred to in
vari ous Flgures as 20031028340; 4G6b is referred to in

vari .
Var | SR B B SO0 7 agt i b S 3bi T OB No:
vari %Shﬁhgayweﬂ;laiasCDEQSQQZB 3o d@Besequencefesat dorth m SEQ ID

oot | RS B P R DR Bk e B e o set forth in

i denSEQYDND: e 14D10 (SEQ ID NO 96), 6H9 (SEQ ID

NO 108), 7H2 (SEQ ID NO 114), 4G6a (SEQ ID NO 120),

46 by thEREAVE chith CEA8) hasbsRgnineRR & u@@e al}%@t)fortﬂﬁ@gE ID NO:

(SE | D NO 129), 4G6e (SEQ ID NO 133), %
tb@}leavm@amtsa%%é@ RO apino 203 saqnemmﬁ @a@ fm@aSEQ D

|s rebeoked it (S

'3 TRDEOS Sl oM ABLALEDE SHS: A58 9305000 {00k

is rSEQﬂDéﬂ}ﬂd in various Figures as 20031071526; 4God

is referred to in various Figures as 20031028344; 4Gse

i s refthe h@ldytcbam CDRI has g afiighlicé s@pen2Q3 3&&@5&8} SEQ ID NO:

Fi gu 0, sho CDR3 .light chain ment

and %fgrt Sheavy & @Rygs Pﬁémi%D% (sglz@mmg fority in SEQ ID
6HI NEE® | MAdNe: hélegr )0ha1%@k%s|£ A}Qno ]acllﬁ)se feﬁ@@as( @T_-@orth in
I'D NO 12@3 4GBb (SEQ I D NO 124), 4Ghe ( SEQ
127)SEQENQ:900 | D NO 130), 4Ge (SEQ | D I\IO 134)

14Dl 1 (SEQ ID NO_97), and 4D4 (SEQ ID NO 16)

ant i ®dhe beavy 4lsgn GDR I sfs @nragting avid pequendeas setFbh nESEQsID NO:

2003102 0 ferred vari ous Fi
20031 Do vy i DR Ancibd ob} Sngtde e i $Bo
2003907 165 Gind MAtba s cliattf €DIRES! hbDarl AnitdrdcRiUqiRndy bE Set Fsrth in
200%%%5%3 4. 4CBe is referred to in various Figures as
200 1gure shows anti-NGF |ight chain
allgnnent and percent identity for the 14D10 ( SEQ I

g 3he heapp chair GDRY Ioan gmino i sqqeemme ppseydortigs) SEQ ID NO:

ﬁgﬁﬁ%bsgg HCQVAI\&E&I% g)g&zl“@@ k’%(aﬁg% | Q&g%?egggoaﬁ ﬁ%ﬂ & D

131)N0111UI afd {(SEQavyDchd(d CB®) 3 hanah dhihio (aSHQeyi2ndas 42 Yorth in
ant i i.s referred to in various Figures as
Zooéﬁggygiggﬁgg is referred to in various Figures
283 s referred to in variqus Figures
%‘8%?]}8?& %‘é“ é@ﬁ hag ap gminoragifl segustge g3t derdh 1ni SR &R NO:
as 20@34RABSAA choABBR2Shs @hekifs abif sbfuekad hOMS f&HOH §8Q 1D
as 20031000528). Figure 12 shows anti-NG- heavy chain

al i gNAeht7, and tfﬁéwe@hehaw@% 3 Yas oy arpine agiBse@ECE psa@rth in
10) @%%D NO 87), 14D10 (SEQ ID NO 81), 14D
7H2 (SEQID NO 85), and 6H9 (SEQ

0 e R B8 WGP o

anaihemdrolo givafj g fuzcdivhad ﬁﬁirmmuglbbﬁlﬁﬁ fragthent AslecErtBat MRhdstPedifically
ﬁﬁa_tr ed.as limting the subj ect matter descri bed.
to @#1@

feigh dhss aBARogy G ramant, FOpPrises: p Jighk chaigxyriablel peion
oh@gg orated by reference herein for any purpose.
Definitions Conventional techni ques may be used for
reconbi nant DNA, ol i gonucl eotide synthesis, and tissue
culture and transformation (e.g., electroporation,
i pofection). Enzymatic reat2ions and purification
techni ques may be perforned according to
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manuf acturer's specifications or as commonly
acconplished in the art or as described herein. The

wo ereguizeg t echni ques and procedures may be gePEr/Eb1094/022876
performed according to nethods well known in the art
and as described in various general and nore specific
references that are cited and di scussed t hroughout the
present speolfloatlon See e.g., Sanbrook et al, 2001,

éBIﬁLl%lloabor gt ory Press %@g%@gce &Cthe ﬁa%uﬂ:

Sprrng Har bor "L rbor,
N.Y., which is |ncorporagf§dggp$%qf ylraference for
any purpose Unl ess speci i%ofs are provi ded,
Wﬁgglnonenclature utilized in connection with, and the
abor atory procedures and techni ques of, analytlca

che ISLT, ani c chem st§y,;; an
andnAphgra)rq%o e%F }'J}gli)hﬂg‘bem S8R %Sé‘g]tﬁr Bed: h@?‘gla e\ endgpendenﬂy
aliﬂhﬁ@oﬁﬂ@d&oﬂhﬂbi&hnﬁﬁtda&@fﬁﬁﬂﬁbsy al}98d’ il 4*he @Ak endently aliphatic,
(?rgﬁ*@ conventi onal technlques may , be used)
PR hl]é‘irr‘i’m‘é@ré’g ohif, aminoACcid Fesidpen . i @P%@@%P@HP amino
Rd RARRL hOWy ad DEFHAALE & ﬁrﬂ%éj%i e et
aof pati ents. aAsIg%f |ze%hP ocor §H§§1&?ﬂﬂ' % ﬁ;ﬁ@&ﬂ o an
aliphaiéear polias bydrophibic antie 4d Iresidueg atdrilsis aurdlipbatic, aromatic, or
r at e shall be understood to have the
h#é#ﬁ§§%c%%nupghgﬁﬁsueThe phrases "bi ol ogi cal property",
"bi ol ogi cal characteristic", and the term"activity"
in reference to an anti body of the present invention
are used. | tercha eably herein nd |ncIude but are
ot s REPIE 600 BT gHRs TP A darrpeRiet b
(e.g., anti-human NGF human anti body blndlng to hunan
NGF), ability to antagoni ze the activity of the
target ed pol ypepti de (e ctivity), the in vivo
stability of the antlbodyfbgh@ lﬁb i mrunogeni c
géopertles of the antibody. O her identifiable
T®fogi cal properties or characteristics of an
antidq n a 2 .
or 0Ss- ?é 5121 a&ﬁ b&lgldh}ld?oﬁgﬁlc %11 }#d?&L}lggi% an] 11% ? é éegs'% yb” is an
aliphatict @ar drestdecoj)hpbllcymambl gtéd residwd; th7 and e Mré)tlﬁdejﬁndhrnﬂy polar

ener al nd ability to gerve
SRS PR Ry tbndRo iR 16 restirBr B Goala Tyerphilic or
aliph§te HRMopRSIRE aRfiRPRLID RSidAEs; Chfar BCA §lola3t hydoptit BE aliphatic
observed or neasur ed usi.ng artrecognlzed t'echni ques
hydrephgbic aginaasd residugiang bels aolashydaphibie apénd acidaesidue; and
ELI SA, surface plasnon resonance analysis, in vitro
and in vivo neutralization assays (e.g., Exanple 2),

and i nmunohi stochem stry with tissue sections from
di f fegrac@PR3 d@gl@es)mmingcﬁmmgllmmmdr seqoenaemit ¢he formudary

ot her source as the nee Particular activities
and bi ol ogi cal prop@ﬁfte&ﬂdﬁ %ﬁkpeﬁdﬁﬂﬁ:%ﬁ¥ hunman
anti bodies are described in further detail in the

wiexeinpl es bel ow. The term” isolated pol ynucl eoti de" as

used;herebn shal l eoti.de aof genom
CONK. 250 S5 it AdeaerdeDiy gohE JotiSBRS o Ae rEROERLS do, polar
hydRipEticP¥ipHatié Hﬁhﬂfrophbﬁlc%ﬁlﬂo 5'018 RRidueod*atceghd cf are 1ndependently
onnucIeotlde (1) 'is not associated w'th aII or

ahpbq:ttcr pplan hydropshe i diydophehic mnqua%dnrqsrdges, §oisa@tbed1t or a polar

RSB B e A e o

hy(l&phdmeanmm a@d cr:ezsrdulenamlact Uik €a p&alphydroplﬁhcﬁaﬂl&b%td residue, and
sequence. The term"isolated protein” referred to
herein neans that a subject protein (1) is free of at
| east sonme other proteins widh which it would normally
be found, (2) is essentially free of other proteins
fromthe sane source, e.g., fromthe sane species, (3)
is expressed by a cell froma different species, (4)
has been separated from at | east about 50percent of
polynucleotldes Iipids carbohydrates or other

. 7 —\
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protein can be encoded by genom c DNA, cDNA, nRNA or

ot her RNA, of synthetic origin, or any conbination
wao bh@seoR66 Pref erably, the isolated protein i s PCT/US2004/022876

substantially free fromproteins or polypeptides or

ot her contam nants that are found in its natura

envi ronnment that would interfere with its use

(therapeutic, diagnostic, prophylactic, research or

ar . . ) ! . -

N R T R s e
ofcahopohent0 o6t lessamhbentalizes hyiman @R thioaChvityain matatdard in vitro

[of0) nen of .its,natigral environnent are materials

a?ﬂg¥lm%b#%oP%??P?%ngmé?ﬂr%?%gnostic or theapeutic
uses. for the apntkbady, ang may,inc] ude enz S,. .. ) )
nor 5 it o Lol B R CAasHERISY, 6o G Aikiemigo acid
sighdst €5 a° laM Apaefelrs ad et Stic h bictRsiMo Wikl lresidues;
“be purified (D to _grég‘fﬂgr_ t}jt;%%h%c%}kbl%év\gi s o?%lh_res@es’
2" gl i n9kaRy dophikic cor wlipkaticwming acid sesidpendt Wodseniner avpaliphatic or
. .99% 1o ' . ) o
p BRI G aL RN s WPyt bEAroh iR afSR) RS residue;
b'Ns & eliptiatia) podar hiydtopholit, aiiydophdicdammgueidaesitye; b5 & anfaliphatic

I nnj.ng_cup_ sequenat.ar,4 or.¢3) tq ho enej t s .
2B aei St b3R8 Ro ot esRUPRE e hadiphitic amino
adith k3 lue whasdi & Hk }iﬁde?éndeﬁtﬂﬁ%@[aﬁ bk dropBilik 2T alph@i Nhydrophobic

| sol ated antibody jncludes the antibody in situ within
arpige Aot T eRitIeS: e PG © Airp g epandenilyqrolas hudrophibie raiino asid xepidues; o
: aShi . ' ' . -he. Bresen 6
s elep B ko 1S b e R MY GBI oot ol i A e o are
infependeytly hdipbatip grotee hyidraphtlicy er pydrophets atrtiat acid, residues; ¢’ is

BRSPS LR B Afophotic amino ci
regigng thd &l ik Yipong hﬁ@@ﬁlﬁﬁc eminociTedidant cells, and
conpri se nol ecul es having the anmno acid sequence of
t he THatgareuli @&k o', @, A 0UnE GULRABAYENG1H 8hEBEORSpectively; a2
from; additions to, and/or substitutions of one or

is e’ anOROoERITHa i8fSer prellpiay iiyebssrigSemernGlyrid isexlaslyr, Trp or

[1] i 2 t M [1] [1] D M U] C I | a a .
P AR AN EOLAL 0 RAEL 60 MBI e Ao
b*fis Gy ondld; bf 61, Ala, anGilmg b’ sukstor Tht;icbmsd SFareo@; otis Phe, Tyr,

mor e ,am po gci d.pf an anti-_ NG antibpody. The rm 7.
A F T Tria STy Gngh B6r FoieSS Qo oty biip SFad Torpg Phes < is
ablés, 186, AHIRQE 8§ Nk alrp o8k &3riQB; ard L& Praxy! - t er mi nal

delet!on, and/ or an internal deletion. In certain

enb i ABMRbSparfie MBS, Al £, # a1 8ASH Re B oARPUKP W, and Ser,

amno acids long. Il wll be’ appr eci at ed thafw[n .
regneetively) aeisddioneer 8, isiSernepritme'sisabsenuSet, enSly; 8, i6Alaor Tyr; b
: 2D , . 12090 2Q,... 330, 350 .
i 355 07 G B sxd A S agpeotb Ry 2o S0 gy 1A v
b°pisIGhneyis, aeslhy EHgiset o Thagd udé of ata Gln;ehil PEOTR Asg, or Ala; ¢’ is

i n¢l udi bi ndi n omaigns,, Ip the case of . an anti- NG
A B G G5 BT OF ASB A L S difeOpEke: 1 s Aot ¥ il o
is L.u, arrf R §U@Nand’Y@Thabl € donai n of a heavy or |ight

chain,” a portion of an anti body chain or just its

varﬁggh@rﬁgg&ggxgﬁ&k§ding two CDRs, and the like. The
term"specific binhding agent” refers to a natural or

non- t i [ )
tar oupie i oty EUA EleMlanSAF id sEfiehde B RERA 3RO 1D NO:
but 24y theight ¢ham €B82thes arpanineiansl, segequte deset forthcinedB) ID NO:
aci ds, carbohydrates, and lipids. In certain

enbodi ments, a specific binding agent is an anti body.

The term "specific binding sggent to NG-" refers to a
specific binding agent that specifically binds any
portion of NGF. In certain enbodi nents, a specific

bi ndi ng agent to NG- is an anti body that binds
specifically to NG-. The term "i nmunol ogi cal |y

functional immunogl obulin fragnment” as used herein

Y a o o o - . I e T o,
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invention is capable of binding to an antigen. In
preferred enbodi nents, the antigen is a |ligand that

wap®siidszeal | y binds to a receptor. In these  PCT/US2004/022876

enbodi nents, binding of an i munol ogically functiona

i mmunogl obul in fragment of the invention prevents

bi nding of the ligand to its receptor, interrupting

t he bi ol ogi cal response resulting fromligand bi nding

o tHeakEGE MRS chall EDRI PRsYan 23nd JOTY %%e%ls!etyforth in SEQ ID
functional immunogl obulin fragment of the invention

bi nd¥OsHscifically to NGF. Mst preferably, the

fragnent binds specifically to human NGF. The term

" nath)rikg light sbaniGDRYhasan asiad abidrsequenenas sp fritei SO AD NO:
00} ot af SR SahOCHRG 28] abfinlcie obloeet 53008 L8y o

i n nature. r

pol yasyuendetht lidht GRHUEDRE liddah ahind5@6 Suendd a3 BetAbHR M SHY D
(|nﬁg5%¥pg viruses) that can beisolated froma source

in e and that has not been intentionally nodified

by Egn IS naturaluz-occurang._The term "operably

| i nice dre lighh ghatn KAIR L Pas ancimpom esid sequsneshasctst fonth ineiBQ 13 NO:
applji F=IU I I i [: .
2EP SRR APLELLORSELR, LISl 6 Hso oo
condiOZj asdghe light ckainGibIRe3 has amombine keid eepuenees seyfertabl YEQ ID
Iin%@?ﬁuﬁo a protein coding sequence is |igated

thereto Sb that expression of the protein coding

seq ce.i chi_eved. under .condi.ti ons conpatible with

tho 9 i igt? P‘%t‘? SOt BEEAATIO 814 SRS [8ln R NO:
The 102 th [ig0Rh4iAC EINRNGAmiASadi® uliRe 8k Bt FekESSE®@ D NO:
pol ynucl eoti de sequences that can effect expression,

pr 0d88sd ghedight ghaim EOR 3ihasran| aing hcid séquanasfas sefdorilgin SEQ ID

seqygnces. to which they are ligated. The nature of

such conftol sequences may depend upon the host

or gani LGl ar gypgdi nts, contro eq C )
For ehaznt BeAf R e FIRCAR Biben 0 Elpe B B 5 wo
bi ndil hghsligle chain CDR2IS Ghiapfinoodtid @iditabi G f&e ID NO:
In her particul ar odi nents, control sequences for
euk ﬁ‘;‘pcﬂl@ @wrh%l‘f Pl Gg’go %E%ﬁr?ﬂtaé%o o PRINEI S 89t dordh ineSEQ ID
pl uNad:ittyy; of recognition sites for transcription

factors, transcription enhancer seguences,

t r amSGE ighi QR @DRI 1A bR Ani i :
polgzgeﬁg[atibn sequenges. Kﬂggggt F%ggﬁggd?ﬂgﬁ?gleDr«l
" coni?.dhe lightj geaie €DR 2l an aminecksid egokerce segt ntteia SEQ ID NO:
and/ i.Qn rtn uences. The term .

ot gael BsT A Cprr SR S5 & Crsa s g se forh in SEQ ID
si njlCe-121;r anded or doubl estranded nucl eic acid

pol ymers of at |east 10 nucleotides in length. In

cer ghihd 1pRDEAINTEDRY, ha AR afiied K94 b&REnGRRE B1tH%n 5RO D NO:
pol ynucl eoti de .can_be ri bonucl eoti des or

deoxyd okt Fade CHEBR hes ap aming acidssgqpevepraodet irthia SEQBENO:
of I . . e L ans. incl _

ol et At SRFCIR ) e Bl Ruch 88 RS fort in sEQ
modMNQ:d345i ons such as arabi nosi de and

2', 3" -dideoxyri bose and internucl eotide |inkage

mr)]dh)‘ the éitgldlpa‘lm_irsGDRI d&f] ph @ﬁxﬁlhﬂc@:lt fdqaéaice as set forth in SEQ ID NO:
pho r t hi oa osphor ose| enoat e, )

Do Lo et Shad S ER2HaS Ab 8B a6t R Gt ésebforthin SEQ ID NO:
phoshor ani | adat e and phosphoroam date. The term

"pol ynucl eoti de" specifically includes single and

doubl e stranded fornms of DNA. The term

"ol i gonucl eotide" referred to herein includes

natural ly occurring, and nddifi ed nucl eotides |inked
toget her by naturally occurring, and/or non-naturally
occurring oligonucleotide |inkages. digonucl eotides

are a pol ynucl eoti de subsetconprising nenbers that are
general ly single-stranded and have a | ength of 200

nucl eotides or fewer. In certain enbodi nents,

. - AN ~ o~ . T
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i nvention may be sense or antisense oligonucl eotides
wth reference to a protein-coding sequence. The term

w0 p@sitebé y occurring nucl eotides"™ includes  PCT/US2004/022876
deoxyri bonucl eoti des and ri bonucl eoti des. The term
"modi fied nucl eotides” includes nucleotides with
nodi fi ed or substituted sugar groups and the |ike. The
term "ol i gonucl eotide |inkages" includes
ol i u kage |
PhooaRor S [ bl e bR oA SRAA BlstPhf in SEQID
pho¥Bol2¥di sel enoat e, phosphoroani | ot hi oat e,
phoshor ani | adat e, phosphoroam date, and the |ike. See,
e. g.i) tHedigha nictive CBIR 1alhas ah F@6no biidlsequaatess deeforth in SEQ ID NO:

14: 9 c.et 984, J. Am, Chem Soc,. 106: :

St ei I%efihe iﬂﬁ @%ﬁ?s angmipa agil sequerge. agﬁ%féor]ﬂzwn&gfz fbwo:

al A 1]299:3.111d theti Lﬂt@ﬁﬁﬁ @D Uk dE5hiEb aci: séﬁﬁncezé%@eteﬁ)rtﬁlm SEQ ID
EOTI DES AND ANALOGUES: PRACTI CAL

APPQ@NjQO ppl 87- 108 (F. Eckstein, Ed.), Oxford

University Press, Oxford England; Stec et al, U S
Pat .j) fas.light dlsiin €DR1 has|amemine aeld Pequeace 25180 forthGh&TBQ BD NO:

BB G S35 00 By Ll S oo

OIIqaﬁuﬁﬁﬂhéhgﬁchaﬂ(ﬂanhdﬁmﬁmﬂmbe&ﬂaﬁhﬁnhﬁhgbtbﬁm1nSEQID
enaﬁﬂé g%tect|on of the ollgonucleotlde or
hybrdi %ion thereof. The term “vector” includes a
nucl ei ¢ aci d, nol ecul e capabl e of transportl anot her
nucl/se Pakti o the, gysntien pe ppAvnusiegtds seugrres did angrds e novel
YafhRh NEFhurA i dies, M fising I pSilyhsiidoid
an doubl e straﬁaed DNA | %% fnt%cmhﬁ ﬁn%ddl ?g%a A, Sodnenees
er@e@n&rﬂn@ ey BIGH amen. anAbgcﬂlh@thsy p@llsftranef@trocd ivgitha vectors
ol bl 5B HOT, e S B P REOEDE BB, Bt
foﬁﬂlﬂatbcbrﬁ cofnpéisihg ﬁﬁltirhwniar[ B0UH laatidnamtibodiss dHdshetB&ds| ofiniikéng and
ﬁh they are introduced (e. g., bacterial vectors
1“H$V HeF- bacterial origin of replication and epi sonal
mmal i an vectors). Q her vectors(%ggg nonepi somnal
CI1

el BReRtion; alse prevides methods gliogt ng dhe Hevel eﬁowé?F in a
0

bl%é@'%%‘éﬁ%by%%‘#’gﬂﬁﬁ% iy 06 ehiatihg i R WIPIn Eflbody of the

mvmltlen\oe rantlgaarh:nadimg Wregmentshaeef. capabti-dNGF amhody t01f nige inlvention

m:liy eiigtgp gg?(g\fggsg?éhm:e@ th gs{ gorwge? nggmg assays, direct

and! GR@IARE nmawwhp ra@@agzs orinmaﬁiopfealplté@csn ShsdB)sy and  enzyme-linked
"expressi on vectors” In general , expression vectors

Hrtsauneﬁqrbmt;asaabﬁs Gadskb (S@éﬁolwwe&améa&bomf e Magual of
Tetcﬂﬁ ﬁ&r gb 0f4791ﬁ5@1&§ Presd] ﬁl@z g&t fgl Sfé{ecﬁcﬂf'\ gr}]d‘ ﬁlﬁ%l @Bn of NGF.

ector " I nt er geabl y' as
Tltermltlbb@smajl blsd N mtht anc:cfﬁnﬂm lthat iss ggprémiam ff theedsay method
beHOW?V the invention is intended to include such
BF%éWD?%ﬁns of expression vectors, such as vira
vect.or

licati retroyiruses,
o g A OB BB B5pctta vt
in&Bis¢e ﬂ?&iﬁbﬁ@ﬂ ehINdRrINE tih@Bsked EBI%I'EWWGNGF 1sﬁ‘1?nthe step of
host cell™ (or S|npl host cell™) "includes a ce
adpiigteripg @hp@mﬂé@%ﬁm@;aﬁﬁfec@m regnsin 9f \Ae phasmapusicleegmposition
u t S [
ool B Renel onl by WRTB" AR, o 088 Spfeibipg B an
to the particular subject cell but to the progeny of
such a cell. Because certain nodifications nay occur
i n succeedi ng generations due to either nutation or
envi ronment al influences, sugh progeny may not, in
fact, be identical to the parent cell but are stil
i ncluded within the scope of the term"host cell" as
used herein. A wide variety of host expression systemns
can be used to express the antibodi es of the present
|nvent|on |nclud|ng bacterlal yeast, bacul ovi ral and

o o s .
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ant i body reconbinantly, a host cell is transfected
Wi th one or nore reconbi nant expression vectors
w@ 2006919266 DNA f ragnent s encodi ng t he i mmunogl obCi/U82004/022876
i ght and heavy chains of the antibody such that the
i ght and heavy chains are expressed in the host cel
and, preferably, secreted into the nediumin which the
host cells are cultured, fron1mhioh nediun1the
mQHﬁﬂ ¢
&%gl %%Il %g&é"?‘gl Elgrggﬁbt%{)&g%? g ant ?‘b%gfl avy an need
ﬂﬁﬁ@ﬁt chai n genes, incorporate these genes into
reconbi nant expression vectors and introduce the
v ect Spesificnprefered tenbetingsntssefcthe dgventios evilldecorhd edident from the

Ry P S A O AT

et al. (eds.) Current Protocols in Mlecular Biology,
Greene Publishing Associates, (1989) and in U. S.

Patent No. 4 3 The term "host
cell" is use%ﬁiﬁF P%f%ﬁ&ﬁéiéﬁﬁ%l%ﬂg§%en
tran%forned or is oaﬁable of being transformed with a

nucl BBk depists ghe dhat figmopginte powalipaion; ofgNGEeactizttedn the
DEENEuRin l')aﬁte@ ﬁ&ﬁiahzaqﬁﬁ btl@arsé‘ﬁ?l' H}CAWQ ARnbd6nd? 5 Yos @ funrgc? from

parent cell her or nof the progeny Is nt|
1hﬁthmkmhokmgywouhmmhgenet|o make-up to the orlglna

parent, so long as the selected gene is present. The

ter rﬁigmeam écpjos igoaphs ittt demondtater BRé rexprestite smmala&ﬂehy human

NG RV b AR RO ENGH P R 8 chAd eflizaton

b1a£b§a}tsrﬁiﬁ%ﬁ@dnt1QﬁGB%&ﬁdbﬂinhp akiflddy| @D4F paHARE Qﬁ)nb)fhe hybridoma
retroviruses. The term"transfection” is used to refer

qw?hpﬁeime@ake of forelgn or exogenous DNA by a cel
and a cell has been "transfected" when the exogenous
DNA Figare @e@plqtmgﬁa@hﬁj@eudqw@ee pheradiaptiomefiGEmetivity in DRG
eg
ne'ﬁ ge{rste@ angﬁ%{r}%ﬁ &a )ﬂgﬂragﬁgrﬁlyaé)%rg@ed recmgen nﬁ%tn?lg]t'NGF
4Ia4 moﬂ&:'ldhal Yititold ey yvh512 Bﬂﬁﬁssecﬁmﬁalheo:m BGlalr Ig@@@ﬂd in cells grown

. ECUL ABORAT AL, Col d Spring
elﬁ@‘ﬂi‘&mf %\I%’EIG e )Bb’\}li SQIUQ%SEA 86 BASI C METHODS
R BIOLCGN El sevier; and Chu et al 1981,

&‘ge Jé SPigl§ JFINBER BfigRrBenty of NsurofeRking.o Thet pwmkesiag and

se@aeagr sEREEreSRARARUSHEMA HDIsedieRSe 18P BUnLARE enfls! NGF.
cells. The term"transformation” as used herein refers

Conseryed rraitiyes #ma nzarksesl withsa glenend cegidva veitht lewi sqianse hamealogy are

I t has { fied .
A8k X% ARG LR HOSTE SR oSy SO p TR Rl
SH@ D NO:t137sNG2 neSEQaD NO:mofi fied fromits native

state. Follow ng transfection or transduction, the

t r ardgee 5 ShowhNAGINGF OBRIMYa0E chiih Alifhadnt ahd ﬁoaee&qhéntlty for

h I t t t h
me 410 SEGa " wER e 20 B Rvd D1 3055 Th Qo). 4G6
h |
<Sﬁmndepeﬁd24n§ 1 %lét‘ﬁE%qa”slﬁn@dmiwﬁ“’{S B0 ReE s faliodies
h I . .
; Z\F/’ q*"llgﬁ‘ B@Q a}{tl e(ﬁg?%ﬁgeﬁv Y q%éﬁg%r%% a{r.(% gertceél}t rhdentlty for
thé A4 Lo QSIEQ IDCNOI: 199); GHOO(SEQ HD ING" 108feTH2 $$ED iID NO: 111), 4G6

[ j bi i.cal ter] s . pucl
ERTESH! by LD IS RRaEh et SeRy BN ER 4Bl uBodie.
like, refers to materials which are found in nature
and are not mani pul ated by man. Simlarly,
"non-naturally occurring” or "non-native" as used
herein refers to a materiallThat is not found in
nature or that has been structurally nodified or
synt hesi zed by man. The term "antigen"” refers to a
nol ecul e or a portion of a nol ecul e capabl e of being
bound by a sel ective binding agent, such as an
antibody, and add|t|onaIIy capableof belng used in an

a o

- g, o o
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The term"identity," as known in the art, refers to a

relati onshi p between the sequences of two or nore
w@eiogpenrsé de nol ecul es or two or nore nucl ei ¢ BCT/US2004/022876

nol ecul es, as determ ned by conparing the sequences

thereof. In the art, "identity" al so neans the degree

of sequence rel at edness between nucl eic acid nol ecul es

or pol ypeptides, as the case nmay be, as determ ned by

the g Or I

e b BRAWSAR S 198, Bl BB W AL 00y
thehld D3 8 r(EEQt IDONO: d6aY, i6EE| (SEQt EhRO: HOOnEER M@ HhraNO: elr12) 4G6

By DR RO bl refEp T LRTTRAG: £ oo

co ter ram, or th Th
e pons antr i AR it iR pefignidntiy for the
141?1@(@@) APRER ), GH#(ISIEQ BPRO: am) Ya2 (SE@HDINM: 113) 4G6a (SEQ

" measure of rel at edness,

simlari ers
Hp FSUUTEIe @msaeaem NER /1230 68 €SB dDdzsﬂs L ondecs (S50 1D NO:

Rk K e ) g 1 R KPR e R vo: 20

afitfvedice (MG Gaderefarel talih vadons @\rgtmassmtzmiﬂ (ﬁew K“Geb iiorerred to in
t hen_t he percent i iL S|mlar|t uld b .
vistp Fiehogsns it LogRas o gl i ftprpi Puinciatioty Hgttes e 200316 s26;
4068 iid 1P ah & atiB&Y Bigafe§ a§ Q0SHNYS344Y AGEHES tdéddd RN, various
then the percent identity renmains 508 but the per cent
Figupes pa2 0@} 00RM3BY be 75% (15/20). Therefore, in cases
where there are conservati ve substitutions, the

per cBigures] shiowa phti-NEHCREdighiwhapoiligpment and perdent idgndity for the
Y A e e

T N6: €120), al@édis(SEQdI[leQt Hep), i4des (SBQ IDeNOe a26)| ¥G6d (SEQ ID NO:

15RO BT 1P T3 Gl Bl 6 sk mit: 20

atiPe B4R aBY (GG to ik @ﬁlfous ’%1%&‘@8 a%@OﬁB lO@gﬁﬁ) 46%b @il‘é‘ferred to in
University Press, New York; BI OCOW I’ NFORMAT]

vaNDs BRNGISES QQ@]@@WI ¢Sh gshefegeWo 1ne\{¢r1)>us Higo®s as 2003 107 1526;

4@% t$ Aﬁ E’l’\lg‘{(g l{ %ﬁ%&a%%%%ﬁ%g§ dé @%:q?d to in various

Fidufss as 2008.1D0052894, Humana Press, New Jersey; von
Heinje, G, SEQUENCE ANALYSI S I N MOLECULAR BI OLOGY,
1 987Fi g&&aﬂ)emo(ifs Rne S$GF SERIENHE cANALYighSemRiInWFRrcent identity for

ﬂ@t oD S B o oV (L NG D). 2 (s D avgnd 19), 4G6a

k%%fbc'\Aﬁﬁg 4G6%%CE@7I§) NCA @'2@‘111@6@9@() @b Nd:999), 4G6d (SEQ ID

I dge UniverSity

NI@‘ éé@) 4Gﬁef(%EQeIH’ Net M)‘H?s 14161 ld@EéI ) rN.O i onand: 4D4(SEQ ID NO:
esi,. Y} | a tch b
e%lltjle?] Cleéss 4t%gg tlSe r fe: rwgl tﬂof(;j gg ous&gl uéer:s rﬁsﬁgé)wlg? tt:llé?(? 4G6rb is referred
tad &5 Ghatibed Figﬁlreﬁuﬂ 20031028381t aftlce BOrgkttedr tdd MO GaABHRs Figures as

ORISR ool @ Bt B a5 350 A Ap s refrred

td inbtiGe ftlguestah;%%d%%f am package, including GAP
(Devereux et al, 1984, Nucl. Acid. Res., 12:387;

TP (P Sl 0555 ey o

14ID1Q (SEOOIR NO $B), 6HBi (SEQ, ID2Y6: 814)37I41 BEQ Th&BL&HPG6a (SEQ ID

ap i s o ai l.abl . h tiaon

N A RS st ot BT BT 5 B D" Sk A ey o ov.
(BLAST Manual, Altschul et al. NCB/ NLM Nl H Bet hesda,

MD 20894; Altschul et al., 1990, supra). The

wel | -known Smith Waterman aligorithm nmay al so be used

to determne identity. Certain alignnent schenes for
aligning two am no acid sequences nmay result in

mat ching of only a short region of the two sequences,

and this small aligned region may have very high

sequence |dent|ty even though there |s no S|gn|f|cant

o o, o,
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al i gnment nmethod (GAP program) will result in an

al i gnnent that spans at |east 50 contiguous am no
wa@ceid®i1ube t he target pol ypeptide. For exanpl e, PUBURP04/022876

the conputer algorithm GAP (Genetics Conputer G oup,

Uni versity of Wsconsin, Mdison, W), two

pol ypepti des for which the percent sequence identity

is to be determ ned are aligned for optinml natching

g eciiVv ' C{ t " gt am NO-

4Gk (R0 R 14BT) ISmOTHIING] 56), R PP RSBEAD o: 12)
argtivodids (HEItass redergrafo dpearicuy Fipnasl asy2003M28340; 4G6b is referred to in

cal cul at ed -tipes.the ayerage .di agonal ; I
vt Pt 0o 105551 hORR s mray & BSGrBh HRR s IR 1526
4@6d i RfGRANSIH SBRoWEriEInés REDDOB 103834; UGe 16lied@edd3d0 " ini various

the score or nunber assigned to each perfect am no

Figured andQBR0MRP28he particul ar conparison matrix) and a
gap extension penaltéf(mhich is usually one-tenth of
t he Bapreobestiong gnéimGF\heavy shaipaligement and ssgent ifentity for the

B P 5, FANEEROD S ORI 0Bo k), b sk

I MO0 APy FHR SSEQ IDMNM 0&) cand GF9a(SESOID Nat 183X arftibedicRay hof f
et al., 1978, Atlas of Protein Sequence and
Structure, 5: 345-352 for the PAM 250 conparison matri x;
Heni koff et al, 1992, Proc. Natl. Acad. S USA
SHFNNED DEECHIPTIONOBIEIIVMA PR PRIFERREDEMBODEMENTS

al so used by the algorithm In certain enbodinents,

the PRy REBSERDIMES uRdRREPSRUH G cSELHRBAN HuSRIIBASHP Y are not
i nclude the follow ng: Al gorithm Needl enman et a

tor by gonsirucdyps Ligiiigng thegsubisgt nter desebads sGH Tefweniogs cited in this

B e gl R TS e B fhronck e RHRE PR
Simlarity: 0 The GAP program may be useful with the
above paraneters. In certain enbodi nents, the

Daéanenentioned paranmeters are the default paraneters
PUPIAGNY v hept i de conparisons (along with no penalty for

end gaps).using.the GAP al gorithm The.termWhoml ogy! .
ot b aehitb HbuHaE Ry STl 1 yersaiEah Ay Shpoigleotde
syhdeehB] Gn@Cistus RUHABCAR i TOInegYn | RfLr BREHGHdrdtonl IPbiction).
for the understandlna t he genetic rel atedness of )
Epsmagic nrepetismei #rcopurifiedtionc legbniguespateyebe nasiormedyaceqding to
Q&E}%F’%ﬁ@ﬁi Mot o9y &Qnrﬁ&ﬁy & RS REANEREGE a% described
ypically,”  to determ ne am no” acl onol ogy, a protein
hereigu dihe doriegoing teohmiguestand pratatabamey bt gkneoally prrfoteedaccording

sequence Honpl ogous sequence har e. conmon ;
O TREPTONE] KRN BF 48 B0 s T Bod MO HEIPR ErIere gl aners gpecific
referbic@h t16he AF e Bitedf§ arkll AibdiREddt fhrQUghdlené ipkebedtSspusifiddtion. See e.g.,
i ndi cative of honol ogy, although a | ow degree of

Samnbroplgef ¢y 2001; MORECYAARIGHANINGt A JSBORATORY YANYALc 3¢ €d., Cold
S%%H%OPEMH? :Péé@ V@(SlangﬁHE m%?,%.ﬁ,a\phipﬁisl{ﬁ@d}g&gted herein
offpare am no aci ds from one sequence to am no aci ds
by fefamnteHer arygguerse e Untessl giceitiv definttion hre goyovidseln thealoimenclature
t.he _approaches fall Jinto.t categqries: (1) . .
a3 REBREGE piifincaht dmiafSed HhoaiisS Sa bshuigues of, analytical
clieigty, tsyntheia beRnicadibniary, dgd M8dtimalv Shd!PBarniabeutical chemistry
.generate a sim aritﬁ matri x;_ and (2? conparison of .
despaileqdy hergigs et theseo el f kngwna aadh gometonlyi Hsed Bedivepide Bijnilarly,
any other am no acid, which is based on observation of
many protein sequences from known honol ogous proteins
and to generate a Point Accepted Miutation Matri x
(PAM . The percentage of identity nay al so be
cal cul ated by using the progpam needl e (EMBOSS
package) or stretcher (EMBOSS package) or the program
align X, as a nodule of the vector NTI suite 9.0.0
sof tware package, using the default paraneters (for
exanpl e, GAP penalty 5, GAP opening penalty 15, GAP
extensi on penalty 6.6).
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As used herein, the twenty conventional am no acids

and their abbreviations foll ow conventional usage. See
WO MUERICRAGY- - A SYNTHESI S, 2nd Edition, (E S. ¥Eol/ukoaser2876

D. R Gen, Eds.), Sinauer Associates: Sunderland, MA

i ncorporated herein by reference for any purpose.

Stereoisoners (e.g., D-amno acids) of the twenty

conventional am no acids; unnatural am no acids such
cVentiorA] dbchiRmE! e de aﬁ@eﬁofcfi‘chl%%ncﬁl' ¥5es@MBhBRical analyses,

acids, lactic acid,” and other unconventional am no
Phesindecuties] psépstatibe fslmmuldblneambdqhaﬂ@nami tfaatmqm bf/pdishisdes

of the invention. Exanples of unconventional am no

aci dAS uhkzedde acebrdapdes with fheopricsemt digeloarrh,cihq fillotvammteams, unless

N N-tr th l.l ysi ne - Si.ne
offitss piselef et b Beuneip hak the oy Revivetiogy e phrases
“BlolopRAl h%rb?ér@t’l 9d1d516g1c£1 IANAERNYH S hitthe term “activity” in reference to
s- N- met argi nine, and other sinilar amno acids and
an i‘ﬁtﬂ?Qdée the p(q.:se]g: 1nvegp1;1ﬁ@ gqedwybr@rph@geabmhqrﬁg and include, but are
Rele| t t
nPAMREPL, 5 L0 AP LRI Gy 8 SIS s
binflightte HamunANGE); tabidity it attagoniar the xagtivitye bfrtheaﬂargeted polypeptide

r accar dance w.th st ard.ysage and
(NG ReRSod e N SRR e R 51 PRGY Gl R BRgenic propertcs
oftthy bliEbdiy NI & i @hEiE5b10 BERELI D PEPRFRE 0 bikRactdidtifs of an antibody’
properties: 1) hydrophobic: norleu0|ne (Nor), Met
repPEUZoga tl'Lee it meludppfor q:qaﬁlpleryqrosspp@ptlvgy ﬁgq ,anth non-human

hcﬁﬂﬁ&&ogf !hgﬁ?%ﬁtﬁ% ?C ywﬁdaéiéwtgo&ser gtd{em \}; 1ssluésS gel?e%liy), and

ab;]ﬂ]yphatpr@setvydhigph@mrezssi:onAleaﬁlsI—sz;' ph:(ﬁam iialmarﬁnai;tanS):ells The

afgremdan? oneﬁﬁ]gr%g ﬁs o%fh%(g?%s%chcgn h{ %bselme% .01 gj‘lee}sé@pﬁgg art-
ret;&giﬁzetlrtéd}mﬁﬁleﬁr@maiﬂg, Biitl @ liatite@o FBIJA, Bnfellive ELISA, surface
aromatic: H s, Phe; and 10) aromat i ¢
Plﬁ%‘b’iﬁ’ﬁ%ﬂﬁe anabﬁ@a Z”T‘ﬂ%;‘o 2t g Vipp REFAlERHOPASHYS (D 2 a Example 2),
w158 LI G AR0E o THIORL
pruh%ts,sor mnstécwmurweasaﬂm needanay lsq.lb?aﬁtﬂcuﬂai actsnmmyand biological

a n na 0CG rr|n

mRFERR 8 B PRRR RN intt itorisd %5 TekBhelin tse fefeT in e
Eﬁymﬂaﬁﬁmﬁvrather than by synthesis in blologlca

systens. These include peptidom netics and ot her

I eveTteadme Misolaée pbEdudieutiae" of uRAIHeR IR Gd r%h%tﬁ&ﬁlucleonde of

Non- conservati ve substitutions may involve the
geawifa s pfor §ympsHs iyt onsemepgomitiration thereofewhich byayirtue of its

a e S

orlEEE AR FRBALaOY o T TuspOARRE MICRI TGP BERon of &

pdlyrarcleatide inowinklo gfeuisolatied po]ynmlbnndans fouhd hmdat&& @ris llﬂk@I to a
he nops; honol. us r ons of the Iecule

R e RS e AT & Bispienr CL ABOUAIORFL Th e as par
ofhylghizepahégel ndex of am no acids may be consi dered.

Each am no acid has been assi gned a hydropathic i ndex

on tiR tB@s FRolfed ipksteily XOROPR Kdrdif nads #lak Q@bject proteln (1) is
characteristics. They are: isoleucine (+4.5

freeraf 2t leaptospmean ether Bregyins p&h‘@ny’h@hmmwmﬂc( agrr@lty be found (2) is
9
es%éﬁii&@ REL ?f’l &flérg)?(ztélag g)%}n tpgsgergén ?c{nﬂé&(e %2,% rr)télg Is.?rH% spec1es, (3)is

expre@sed)by d crei/lpﬂ’cﬂ@ bdiffefer® sficies] () bad teen Gephraddd frfih @t ieag about 50
(-1.6); histidine (-3.2); glutamate (-3.5); glutam ne
(-3.5); aspartate (-3.5); asparagine (-3.5); lysine
(-3.9); and arginine (-4.5). The inportance of the
hydropat hic am no acid indeg0in conferring interactive
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bi ol ogi cal function on a protein is understood in the

art (see, for exanple, Kyte et ah, 1982, J. M. Biol.
waznsaoged31l). It is known that certain am no BCT/US2004/022876

maybe substituted for other am no acids having a

simlar hydropathic index or score and still retain a

simlar biological activity. In making changes based

upon the hydropathic index, in certain enbodinents,

i i of-_.am i t hi . ..

g S IRhrbteb e BT ARG dts 6P SR YRR Wi which it e
assovirdell inemdttare, (M as aott dssdciagde(byi dolwalantloramomco vaddntl diéeractiomdl with

in certain enbodi nents, tho withi.n, 0.5 ar.e included., . .
porfonscO e PR PORRH TR TR PIOFFin  REOUTIB OF pRET i) s
opRfably k&oaiied QbR Wodfieiiadt RcoRlet BhfeRetibi)ewith QNpdlhgeptide with

basis of hydrophilicity, particularly where the

which litolginoh bspEigiedtin aaBre. o (7 kfeps ot pegriin aafker Spsh an isolated

. A L odi .
EEREL T Pyt OLEVISE0 B SRR, LONATHERACH Gk i, o s
orégity anti ang tbmbirtatien Greemt.e Preftralls) thavsraged ptogein dphibsiantidlly free

Gy SoBHR" R St AS N, T St 8 i
enlvirBRAAO EMbL Woyilde Rferfddé ivaigNIits i sy , (tHerfeutioM diflgrdstic, prophylactic,
bi ol ogi cal property of the protein. The follow ng
repgaEphapRtierwisely val ues have been assigned to these
am no acid residues: arginine (+3.0); lysine (+3.0);
aspah atselated3, antibegy igjlone ghait leas (begnpidentifiedsend peparated and/or
+ )¢ i + : ; i + ) i .
S5 A AR IF o Sy SHHCFGRE €t ogbits o
nafurfl dnyvirotimsritiaté matetiald .that wonidsintsirfeee §ith dshostie tonitleapautic uses

-1.3).. valine (-.1.5); leucine (-1-8);,isoleucine
fo 1 g bod gy ipeiB A e g e 58! S eiageous or non-
profe#REQRE aBlukes3 - B prefeitedRibbainhAN RSB 8 vHP®R purified (1) to
simlar hydrophilicity values, in certain enbodi nents

greater tham 95 %ot fut Weishbo! aniibedy acdaiemindsy thy drosyhimatads gnd most
i s ed . | . '

UL R L 0.5 el SR 1 oy e 1
rebidueseof N-terimabar netetmm] ahtios @acMi tdguendd. by ase df nc Ispidethg cup
One may al so identify . epjto fr rimary amno acid .
SequTENC 85 (3}1 te ﬂ@’% e‘étyoii’y %‘86‘%“@9% Fed¥*ﬂ8§ g0t nonreducing
cdn@fioRN Ssifd €odnafid BLEbf, fb@'eﬂaﬁbgr,s silRPistadi Bok®demntibody includes

regions."” Exenplary am no acid substitutions are set

the cantihodyn i gk ewithinyigpenbingski aels A#icq abulsasti angt ¢aswponent of the
IR q:;ﬁﬁ] 5)(@ Yoraiptitutions Preferred
an%%@??%ﬂlﬁg% ae a %gg,pe%al Arg Lys, dn, Asn
Lys n " n W : r %ﬁg .

L AR A S Ofpa e o S SR o
nafivg photging thetwis, pdteindvroducdidyy fiterallNocduetiing aml kgadificellly non-
Nor | euci ne He, Val, Il\/bt, .Ala, Phe He . )
recombinant cells, or' genetically-engineered or recombinant cells, and comprise
molecules having the amino acid sequence of the native protein, or molecules having
deletions from, additions to, and/or substitutions of one or more amino acids of the native
sequence. The terms “polypeptide” and “protein” specifically encompass anti-NGF

antibodies, or sequences that have deletions from, additions to, and/or substitutions of

one or more amino acid of an anti- NGF antibody.
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Lys Arg, 1,4 Diamno-butyric Acid, Gn, Asn Arg Mt

Leu, Phe, e Leu Phe Leu, Val, He, Ala, Tyr LeuOi ginal
woe®sauess Exenpl ary Substitutions Preferred  PCT/US2004/022876

Substitutions Pro Ala Gy Ser Thr, Ala, Cys Thr Thr

Ser Ser Trp Tyr, Phe Tyr Tyr Trp, Phe, Thr, Ser Phe

Val He, Met, Leu, Phe, Ala, Norleucine Leu A skilled

artisan will be able to determ ne suitable variants of

t he P t rgi M‘?% : o

tec hﬁliggJ ﬁeg? ﬁoﬁﬁggﬁ%iﬁtﬁgé%ogf%n?sg on E&ﬁe:t%aﬂag%haemmo
teafntnahéﬁaeti@e at dafyoxyliterminkk delettons and/ot he inteinelc déletidnhafn certain

. h Wit hg est.royi tivity .

B RREE Bl B esfF o Ao 5B i el lope 1 wil e
appeédiated that ihreniih @mbedipadisiadsentd &ve askhdtlsed, &rio| $a170, 50, 70,

can 'bd g)tif resi dues and portions of the nolecules
190,402 f0): 2GHs

s &G eP0armohotW; A F20 2Py peft langs Pagigularly useful

pdiidphed rapReds mAtd ulYiEhaPSRSNS, hﬁélu&‘iﬁé b@&iiﬁ%ﬁ&h&iﬁ&t In the

for biological activity or for structure nay be
caselof e tantidN@brsebadyt usedulafragmeentscindlude byt ateundt dimgited to a CDR

it h . destroyin he bi ol ogical  act. vi or.W.t hout .

rolloe iRt P b B Bt o Bty Sl fp ot Bt orjus
itPekdiableaeibn includitg tslsidDRY andithe hike.art can revi ew

structure-function studies identifying residues in

si m Tl tef@ F§HieCific iviteting faeht”atRrs toRATLAM orfdh-ratkdl \hdl¥cule that

or,structure. In view of such a_conparison, the
speRificalegbinds fosa frrgddn Hxemgles of spreifiniading feents inchifenbut are not
libdl t6,EBloiRS ﬂeBti@esF HAbRINadifat cal¥hyERANGnd AAdE. "An certain

acid residues inportant for activity or structure in
emghadithents, prspecdfinbindi@gegek i dneditibodit he art may opt for

chemcally simlar amno acid substitutions for such

pr edltet tedn (“speoificditdingragent acNGFF esfedute 5. sperific bldidgedtent that

in.t art can also yze the three-dinmensional . .
srgft el ite i oo B0 B bk menea Srons biing asent
toNGP GlanratibstyShaidials sF&Jiﬂdaﬁp&d Heg. In view of such

information, one skilled in the art may predict the

al i gr¥RBim ShoAoMYi@dly Sul@ishs ¥8suRb 18Ry BN EARRGY” Y dBd herein

respect to its three dinensional strtucture.” In certain
refgrp i Relsipeptide dregeiknt thaidconirinsie lepst thariDRhobhe immunoglobulin

j . ch 1400 i esi due .edi cte
eY fod Bt ERin€ 2R AR ub oL AR FR A ER R o6 of e
invesiod iesapably off diridinpoto\eadcintigen. fpprefearet cntbodingmis, €HeSantigen is a

.W th other. ecul es. Moreover, _one skilled in the art
hg?ﬁlé tagng)ﬁﬁflgg]h%g)ﬂn‘gaﬁoi %\ﬁ?%epEOS'nt I ﬂ?eﬁﬁ € @ﬁﬁ@ﬂn& dﬁi‘q%g of an
infEird1oRRARY ifidétibRN iRnR8SIBbHRSk{gRttna BT MR iAFdnfloh ?ﬁe‘v%? binding

The variants can then be screened using activity _
ofathe digand tpoiih raceptoh gsesrptingeide ibiplegieal aespongursuliing ifrent Hgand

: 0 i hf ' 0 i.tabl e .
biffle o 1 YRSl Bfchiy 4t BRI AR Chedithl Fifapggpurin
frigmeat pixhe invehtém Endsspedficadlyrie DiGH aVbg pudferablly] the fragment binds

de?t rﬁ’y[egh un | rably reduced, or unsuitable
spE@fpalivity hipan NSk s with such a change can be avoi ded.

In qther words, based . on informatjon gathere

) d from
such IedEPR Rt EPPorEitss |, asdited BRieiny aad qpRliedh i &t ebjegrefers to
thé el fdt dIRt @B %arli he AEhAOnaedths, WIS &x rlrlnjfgl1 gc{ P(I)lrS]’pePﬁde or

substitutions should be avoided either alo
padymblentide gnquerice Hhatik eresenttiatancerganism (including viruses) that can be
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A nunber of scientific publications have been devoted

to the prediction of secondary structure. See Mult,
wa2®s/o1ee r. Op. in Biotech. 7:422-427; Chou ePCHIS2004/022876

1974, Biochem stry 13_:222-245; Chou et al, 1974,

Bi ochem stry 113: 211-222; Chou et al, 1978, Adv.

Enzynol Relat. Areas Mol. Biol. 47:45-148; Chou et al

1919, Ann. Rev. Biochen1 47:251-276; and Chou et al,
1sg1%‘7e8 fg)r%ﬁsgg%r%% ll,lﬁr] irlen éﬁava%{gs nm%g%%g?dél?ﬁ%ﬁcﬁﬁﬁed by man is
nmm@ﬂyocmm@m§econdary structure. One nethod of

predi cting secondary structure is based upon honol ogy

nmodeThegermPperaBnihied" tiidan ahat phpiconpsncats for ohihnthe term is

t hat have a sequence i dent eat r than 3
orihas i o P GG D I ROU IS SN Qg (RICHRT Tuteticns under
suttabldClonliftfons. ORE QhBSle, I%nfr@l(:%éherg;é OWh&aBly idk@d" to a protein

protein structural catabase has provi ded
cceimtmmedlcp e lated Bicrgte o dlat @épmsﬂmr of the my@tﬁmﬂ@dmg sequence is
achlcivecllJ ? (técﬁlgltortsec%t I g!ﬂ%lﬁs eE}he(;{[?]ésg}l e H]rt]ye(t)f gi'e, control
s&ﬁaﬂmsNucl Acid. Res. 27:244-247. 1t has been

suggested (Brenner et al, 1997, Curr. Op. Struct.

Bi ol Thef te89'carttfyl sfeljlmncé"hﬁ BsedtRrein rdfefstte hohymoblestidef sequences

folds in a given polypeptide or e and that once
that eqm ftffeéfa?XPFﬁﬁﬁB%rPr%?eS%{l% At infrpesdly F?é\]?%’ ié@é’ﬁn cEseivg gpquences to -
which lfﬁé 15595@ Ly hag{l‘rev&f lsLcP&mpoesddn et ke |dl31¥enﬁpr@n the host

accur t1onal methods of predicting secondary
orpawisot Lln eaiticolay dmbbcthmee‘adcm@rbl éenums fargggkargafes may include a

P oge'& glkésl{)%al ég_l?' ‘ﬁ’ljl%” s:?ce ?%1%7 b anscn ﬁgn teer}.mr%gb%I ;Lsgalg(inc%l ’In other

= o]

VRHAT Y518
parf&ilar SabediarRni) %onﬂ;@mséqlﬁnceg fdﬁSklﬂMr)@tes amay 1R8Mde promoters
Met h., Enzym 183 146-159; Gibskoyv et al, . 1987, Proc.
CQBRTISINGORE OTHP uga,ilt)qgggecgggggn sifgg Jor g%pmqqgrggp‘sgrs transcription
etHaR¥2 96queh 8! etrz{fm:ﬁﬁtloﬁggl%unaﬁiéﬁrs@queﬁw a%ﬁ%ﬁ%ﬂenyia?%ﬁ’sequences
supra). In certain enbodi nents, antibody vari ants
I eretatnembyidjroerdsy | "atritoh sequencent canvineludé Feadéresequanbesrand/or fusion
%ﬁglor %%%e of glycosylation site has been altered
ﬁﬁ%ﬂg t5 the amino acid sequences of the parent
ertain e nts

Com st gpeperessie . BEREH ikl m B Nkt B b oubte-

stgind6d Sk Rid @adstsl?ﬁleﬁsh an at heaspat( \ilﬁcleStQIegl . 1eﬁgth In certain
N i nked glycosy ation site is characterized by

ebefligaele: thagnelretisles compriging Xoerpplynygiratide san ke r%bﬁwréeoﬁdes or
| (0] | difi
o251y LA 05 R ol R DB A TR0 SBRl o opuon
inchsle Heesnodifications sichhas brcmsq@awcebcpﬂe@mdd@@hanmmb As arabinoside
n(ﬁw 5'51 for .the addj t| N o1 3 l| nkeed car tﬁ% édr atsgCh as
Mhai ?@Wﬂ ﬁve? 53??? |on§ﬂ?ﬁatlgﬁ

pﬁ&kbﬁor&@lﬂja&ﬂC%thﬁHordcﬁﬂﬁma% arphexihdtdseignddtd, nﬁﬂﬁﬁphorodlselenoate
car bohydr at e chai n. provided i s a rearrangenent

P’é‘fSPNer?Iﬁlr@gﬂoaéear bBlPﬁ?H‘Prainéadéﬁal ard \pbpspharogpddats.  npr dhe  term
ﬁ&%du@isﬁﬁde@' fola 12ﬁ,§c@&ae§ gﬁlgl% ahli nmm@maxgdécf]ﬁﬁﬁs bPBiaar e

curri are efimnated one or nore
new é’te‘ﬁ'ﬁa%h ﬁ&ﬁeoﬁ&? %?e‘??ehe[g hef G S lna il mﬁffé&écﬁﬁing, and
anti body vari nts cystelne vari ants rein
nodiedr mmbeotidesy dinked etogatbérd bg snaurellyl edoetm'nhgf randioornon-naturally

ofis olbetleRliod Paes ootk A e Ty BEbptide subset

variants may be useful mhen anti bodi es nust be
refolded into a biologically active confornmation such
as after the isolation of irgoluble inclusion bodies.
Cysteine variants generally have fewer cysteine
residues than the native protein, and typically have
an even nunber to mnimze interactions resulting from
unpai red cysteines. In additional enbodi nents,

antlbody varlants can |nclude antlbodles conpr|3|ng a

o — r
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Burton and Wof, 1992, Advances in |nmunol ogy 51,

1-84; Ravetch and Bol | and, 2001, Annu. Rev. | nmunol.
wa20052786®00; Shields et al, 2001, Journal of BPEOI/USIOh&0N2876

276: 6591- 6604; Tell eman and Junghans, 2000,

| mmunol ogy J OO 245-251; Medesan et al., 1998, Eur.

J. Immunol . 28: 2092-2100; all of which are

i ncorporated herein by reference). Such nutations can

' [ [ it t o)
T ARl UL P S ) RIS sl land M 2 1BBR of 200
nugilqotideli orcfewed Imrereo rediodimumits) gligonacleptides aee hitoag(emicteotides

. gLi gonucl eotid accaording,to.meth d I
i R R EE S bR Sad 3B 1 ks 19, or
2(@nd 40smrleotidss BXRAPhe, Obashicokd&t mal be MUEGHARI or double
CLENING: A LABORATORY MANUAL, 3rd Ed., 2001, Cold .
steggdeds ¢-g-£PThbte, inpths consiBCSy Rfcd semstic kil  Oligonpelessides of the
. R o I . .
iR G AT o R RANNAF KIGERIR o otein-coding
se@uencewhi ch are incorporated herein by reference).
According to certain enbodi nents, am no acid
substhe termohmtumally ddvosing hadleotiddy" mebides deoxyribonucleotides and

susceptibility to,pr | ysi ,2) .reduc . . .
rBDEER mh Jertro AR iesy Taated MEppgidig with modiied or
subktitufeidt saghrOprolipd Bhd ehePTikRd. €I The Crer® | "8l Sshucledddedlifillges” includes

binding affinities, and/or (5) confer or nodify other
oligepuslediidien ikpeesr Bt i oal phasparethivsicon phesphorodithioate,
e . or b ot -
R Al R T
plesplodoanedits, awbtisdileat Sacp ey haPlawhd e whs 1986 tNi@hs)cids Res.,

be, made, i Nt h aturally o ' sequen i .
12 S1En Bl e D i ol B B Sh e ForopRrchedeids
R&Yt B9:309% Rnd@nEl, N169), AaN-Tuickri DhGT DBYi@E W:599; Zon et al., 1991,
contacts referred enmbodi nents, a conservative

. 1In
OLHOR USLEQHDBS ANDx ANALGIES Py PROEIIGHE APPROACH pp. 87-
U i-al | Sti GS
18 8° ERRULE L), CORRARURNET) PHES 6%lord BRUREE RSl 15 18, pat
Ne.hp U 1g5 o Uhiremmuh and Beyeak, H0%e ChamichibReviocuf&54T thddisclosures

o0 BBl P b BB SABie ca

intnasml @sedidblaldbel RC 0GBz esle@RhYFRRE| dlRosRIQAda Y BB dization
tertiary structures are described in PROTEINS,

thepepfCTURES AND MOLECULAR PRI NCI PLES, (Crei ghton, Ed.),
1984, W H. Freeman and Conpany,  New YorKk; )
| NTREsUETROYevor PROfuEN asTreley URid nmleqle senshleanf] tansporting

o5 i R OB OB A P, v

refiins ©ha croalar dodhlp siranded DNy Biop ity wieéteadeiitiomal PN segdments may

1al ogs, ar.e co |y used in the pharmaceutic
g R PRl RO ol b & LY Shtarh VAP B £y sgal DNA sogments
maN VOGRS tifo tROSEraDigehdife.t €BRIIARcRAP hiedBapaBlRESE autonomous
types of nonpeptide gonﬁgﬁnd are termed "peptide

rephiGhion & ot celbdnse s thex Piednirodgeed (eage hetterial yowers having a
ot 0 5, 0 AR O .
epsofial 22@maltanclectry dander pepatiediletle pedoyer &f £mhestcesll upon

. fo ny . pur.pose. ch .c unds ar.e often deye| oped

ol PR B st e BRYrBleSl A5 S B senome

MBRRYérd CerfliPdctd3s aleN@patd 6f &itdcHss eraéxgbésﬁbrm)f ge,rneg & which they
t herapeutical ly useful peptides nay be used to produce

a simlar therapeutic or prophylactic effect.
General ly, peptidom netics 24e structurally simlar to
a paradi gm pol ypeptide (i.e., a polypeptide that has a
bi ochem cal property or pharmacol ogical activity),
such as human anti body, but have one or nore peptide

| i nkages optionally replaced by a |linkage sel ected
from - CH-NH+, -CH-S-, -CH-CH-, -CHCH(c r and

P~ NI WA~ N o~ NI LN S N
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substantially identical consensus sequence variation
may be generated by nethods known in the art (Rizo &
w@x@sasehy 1992, Ann. Rev. Biochem 61: 387, PCT/US2004/022876
i ncorporated herein by reference for any purpose); for
exanpl e, by adding internal cysteine residues capable
of form ng intrannlecular disulfide bri dges which
cyclize the peptide. "Antibody" or "anti body
x?eo%tefaﬁ%@)l nkbEf chiRcAk él@tr@fé}re&‘% 'h@l%ﬂryas Gireccﬁnlgiheﬁ‘fé'egigressmn
ment t hereof that conpetes wt
v@cmrs’béniwmplw Spapodstion V@ctnd;i')wgn denerek rekmessmrmmﬂwmmﬁnm,hty in

S0, CAOOTEILg B ISR B LB OO e

sPetidigaiIH, SpladmidPhad Usﬁead)r'bmay BE yisad ineerafan 81 &ahe plasmid is the
cl eavage of intact antibodies. Binding fragnents
mpfqogaonly tedfprn Abyectarripwevarghe Fr(vaal)wn 1|S(l%t§nqed to include such
Ot'ﬁﬁ ARorhR: ?11']’: .g}rgp @égg)nslzé(}%rg &Rﬁ' 4 fak f?&gd F i}@ Gh& éiefectlve
eavy chai I ncl udes "any i mmunogl obuli'n @pep
relttawrwgs saflériovireses wal i sbheassegatod sivgesn C\ehmh) SOV eerqulvalent
eC|f|C|ty for NGF. The term"light chain" includes
9 nnunoglobulln pol ypepti de havi ng sufficient

Varl 28l syneshon Seduenes L contier, Shect LA ARL o cal imo

whigli aofbcgﬁﬁﬁihﬁb exYressiBR debtbf 88 BRASTHBOAucE®Jit ARl B dRSstood by
C, and The VH domain is at the

C 2,
thepq AbslEk rlmﬂrrmrt dat sheh {sBnS prepnicaded t@n@fqr et aelrmfp rth¢ garticular
<l 0o 0 DS Aoy 188 r
sdccﬁegn'grgeaemhensehlb to Aitlien nfutdten gt lenvirapnientlh &ifluendes| sudieprogeny

a va | e.regi on domain, VL nd a constant. regi qn
s hb i P s SRR et R o SR R0 e scope of
QR Mt cdiivensl isalhheiehai A Wide Fhribth &f MOBINEXptARLBH @yb$e1@s‘ can be

t he pol ypeptide. The term"light chain", as used

ugedr o pxpressc higpaibedicy af ythe- wréw@t Hnyengpr 'inplading dfgterial, yeast,
n t

b'%%e [ g%ﬁd c g{nﬁﬁ%ﬁﬁ? ﬁee and ar| vé’élf §g| on%é ﬁlgf}'lag expression

syseansy. Ah&ixalmpl'éhné’ alsegable bdvadrial e:ﬁpressié@ahytom:sl EEU1% To express an
cannot form a dISU fide bon Wt h anather heavy chain

i PRE et % hest (IR Ta st Gng X6 R oE, dscgmbinant

ex306hsION EvedRAY Yargyia %'])Nhaﬂr tAbibodifgl e GnnliBgloBMSt &8kt and
regi on, between the and 2 domai ns, such that an

heapy ehaiha oh thei @xﬁubﬂdsci auchdhal the Hebeanddieaiyl chainsyee pxpigesed in the
h&? vy al‘f({] ngré}graB (?m% QAE I)led%ll’HtHl SHHChe -ﬁgﬁ {eﬂs Fire cultured,
regi on (f rrprls evarla ) regl ons rom
frhmawhichnshediugh tthec bmhwms bnah beacésvéred.c Stasdadt rec@gblmttﬂ DNA
Sj,ngl.e-.chain a di es..,ar,e, Fv_ nol | n whi.ch
R 0g S e s Rl o S P R TR TR b Orpofife these
oGRERAE tREemBihadt dxlpeoskibh QedtdB Ked it tht Fedtbid @htS host cells, such

B K, 2 USEEAR, Fovovc,
LBy oA exp T tgpLaegiigh RgbigoFP o

(eds.2 60rr2@Protdedis lIaMefwulalnBlollI@nymehePublfshmgaﬁssocmtes (1989) and
"l tis TG ! I functional " antibody, in
“Eﬁgtgtﬂﬁiﬁbééﬁﬁéﬁ?5> tﬂderstood to conprise bi ndi ng
sites, havi ng ide tlcal antl eni ¢ speci fi
sl frm aflptiselly SRrA RNt ccssDoT P e befi pefprged. o i

cdpBbleleE B gfe&aﬁs@&meanwﬁmalrhm&yc w@%%b@laha/ tl'léﬂhbibé)lp?essmg a
adhesion of a ligand to a receptor when an excess
anti body reduces the quantity of Iigand bound to
receptor by at |east about 20% 40% 60% 80% 85% or
nore (as neasured, inter alia, using an in vitro
conpetitive binding assay). By "neutralizing anti body"
is nmeant an anti body nolecule that is able to block or
substantially reduce an effector function of a target
antlgen to mhlch |t bi nds. Accordlngly, a

NI N~ i " - I o
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response, of NGF. "Substantially reduce" is intended
to nean at | east about 60% preferably at |east about
waoMp/omese preferably at | east about 75% evenPeDUS2004/022876
preferably at |east about 80% still nore preferably
at | east about 85% nost preferably at |east about 90%
reduction of an effector function of the target
antigen (e.g., human NGF). The term "epitope" includes
sedbkadehesthiant T}&rt@ﬁﬁr@mcrxs e Bﬁigw;e@rﬂhég @E&%ﬁ%ﬂaﬂém not
capabl e of specific binding to an i'nmuno i
thy peageny iscidepticel in morphelogsion ie sénstic meakeap teph¢ opginal parent, so

incl ude chem cally active surface
bgggﬁ%?hggﬂ% gawlS]B?gg such as am no acrds sugar si de

gg?ltﬁ‘.s ehte glﬂbﬁgqho {1g19r ?}Sffﬁlag’r r%.u e&% e, trgns(% of g‘rélr?ecsi from one

bdctriear 9i axBIhst, aRaIlyShy & Ghageal “T@mﬂaﬁroﬁr b ir6fRrs BNA¢ Aquisition
specific char e characteristics. An epitope is a

anddgngfar %ﬁceukrryarﬂ feylakar seppenges bbﬁﬁﬁlﬁ’é{lfﬁ%ﬁs an antibody. In
certain enbodinents, an antibody is said to
s pechiei team |“ramsfergionin innter ge efhén thet upislest eff fomeigmbot pxogenous
DRACOOIRIER Sarld! # oiPhOCheAN 0601 {0 | Eadlloid WA Bhs been
prot'el ns ‘and/ or macr onol ecul es. erre
ingododd esides thearedintieinbiyie | sAsmnnﬂ;et «»f smﬁaﬂeéticmatebbmi&pieﬁ chre well

an ant n when t e equi.l |br| di ssqci ation ant.
a3 A B G et s & SGHR™ BT A3 15, Virology
5204555 OSdrdlirb &I éioﬁﬁt b1, MOLECOTMR amoﬂme DAGLMA{TORY
when the dissociation constant is <10 M An anti bod

MpNISL. (eald Spring Hagbor habasalirdes Ravisiré al P88, BASK; MHIGIODS IN
$$§ﬁb n r HCOQy3Y e I
orhgs??g%a y o@gﬁ Ea“\é)%rle%gta{é% olgzéé aq"l’hgj%nbgqé e % $F Such
teclmemiennah beapsied toriitivddse dr@rordadre rewogenngs Ve hleretlbmto suitable
hd 2$bod|es bind to identical or sterically overl apping
g pes are conpetrtron assays, which can be
conf.iqured nper of drfferent formats, usi

eit F%erf@a"? P@% nasoﬁlsefia’ﬁ@l“bée Attp aoﬁvngwuarrlys genetic
chhifaBteAfds 08 4 Sell NADReh aBsFoRikddwBiPE hhebson ﬂ@ﬁﬁ&@% contain a
ability of unlabeled antibodies to block the binding
neyt DNAb eFasexampleba gk és iransfosmed mddrelis isngenetiaily anedifies fyom its
nag'a%] gs?age laap Lo?nmg%ht? ntsFe%m)n %?e@e{nsdﬁct%ggzgﬁg tr]r%%s orr}mBg DNA may
remmﬂ?pnnmd]s thatiofthe Iceigbjzplhysnfaﬂy mneyraemghﬁro ahrafoseikelod e cell, or
ol o mat eri al.s d herein, .the

|
PR Sergenly 3 8% SeleorRal LT SR ORI HPligHE or may

refliciR! arlepdkdentiBaK e plRnfd.. RBY céINGOrRAkiatk ntoof'rav% been stably
radi ol abel ed am no acid or attachnent to a pol ypeptide

tragsfopnest Whentbe BN/e s replicated avithybe disistanafdhanelll abel ed
avidin (e.qg. streptaV|d|n preferably conprising a
det ddeatsia fretwally Suetting” ot f natyeds vém used kigr gormection with

I I tic.ac t .
B AL DSSEA g R e BT gAY e e,
refers t0 @fidtaials whibh dtdlﬁémhdsln dabge i@t notmagipelatcd ®y man. Slmllarly,

t herapeutic. Varioys nmethqds of Iabellng pol ypeptid
“ngRy aatafaﬁa OPFETEE nST BTSN ¥rod fercht feigndp Aaypieal fhgbis ot
foariMﬁ %ﬁgeeauﬁatmag Bemau&ﬁram dathedor Qﬁﬁﬂesih%ﬁ 8§ an.

Exanpl es of | abels for po ypeptides 1nclude, “but are

not of

o e uerE ke’ B B bR 67 G RBALBPE fadfaute capabe of
befrFound By Ia)seleﬁﬂlmblaélng agent.cdoeh 8s e agtihodfy) andragdtionally capable

i sot hi ocyanate or FITC, rhodam ne, or |anthanide

phosphors), enzymatic |abels (e.g., horseradish

per oxi dase, /3-gal actosidas®y |uciferase, alkaline

phosphat ase), chem | um nescent |abels, hapten | abels

such as biotinyl groups, and predeterm ned pol ypeptide

epi topes recogni zed by a secondary reporter (e.g.,

| euci ne zi pper pair sequences, binding sites for

secondary antrbodres netal bi ndi ng donarns or

- T Y T L o o s o o
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i nclude, but are not limted to, humans, m ce,
nonkeys, rats, rabbits, and other animls. Such

waeasheees i ncl ude, but are not limted to, bPODUS2004/022876

serum urine, cells, organs, tissues, bone, bone
marrow, |ynph nodes, and skin. The term
"phar maceuti cal agent or drug" as used herein refers
to a chem cal compound or conposition capabl e of
| ' A | f oper |.
of SRHENIT i Bl PRI R St B o IR PR Lppe of tha
aﬂtighmrﬁnaﬁmgenmmhavebﬂ@mtmm epitepent " in reference to a
phar maceuti cal comnposition conprising one or a
pl urditd teymdfidentiey,’ans ikhowhh 66 thé aithefirtent tetitionship between the
understood to nean, accordin to the invention, an
seqHBsRY OO AN PAIBRRIGHRUEH S AT (R 9pBFE 1 eI A pnglegles,
aCaRRRiRAYy RRPLIAYIRGeqhdhcdsBelst | BMhe mnﬁa&ﬁﬁf?dﬂs& K& the
decrease i'n the senS|t|V|ty threshold to external
deﬂrq:emﬂ fequgnch relatednags hetpfeen nirdeis eaish mplerculys phpelgpryttides, @s the

t .
o 4l SO RBRARLEY. Bt DAl AOSEEY S LA W g etcorce o
tvdmeastaﬁmte aﬁﬁmﬂacﬁd saalnamfet ardemttg"i’ ﬂl@asluﬁestt]m?pdiédm eﬂidenncal matches
ion. "D sorder"” and "condjtion" are us

b‘lrt\%fg’rti‘ﬁ SHELLOF Vo8t Bere SRR ga&ﬂr%lmeefsé}f&nmﬁdéessed by
a PficiBdhAh&RaRhSRAAE b cAfpNFproEEh L £ it Bases.

I ncl udi ng those pathologlcal condltlons whi ch

pre 51 i

pr e dﬂg@%@ kg Iaiai@:g@&s&scgg;s !gl@ o pitii ql\lg%rd B 99&5&& QBncept) But in
cantrasgtite i‘datititpfi Coimilasty” anferste dlm@burc of ohltttccbwsso thmhhsocrld@s both
1deréthc§tf Pla%c‘ﬁ%s ar%dt @%t%%ﬁsﬁlgstﬁ\étmnbmfncae N(i: t%o tpé) rgt?dcé sequences
haeptfer pRamipledenal ideatical ging AciddMdnt atheBrenfiid@t Cat all non-

pai n, . pai resuIthg from anputati on or abscess .

C%laﬂ%twglsa stigtiope thenaihe Refoentddadibeandsimiay Hapild Both be 50%. If

i @Hér &lngd %xarﬁﬁl@ C@fere GHY %‘ecmafec gg‘ﬁhélﬁ Myhsfe! BKR are conservative

t hal am ¢ pai n syndrone, diabet acqui red 1 nmune
sww#whmgn&ynﬁynﬁmﬁmeK@MﬂND@hyns6@%mh@dhmgmwhﬁmmnﬁﬂﬁampmdbe

795 E g/%\)a c():rg el’n Ocase% ahere tlﬁelcel al'llré %cﬁrésfzrtlfﬁége s%%ét%tgtl%r}? the percent

A Cand henvascd
s1ﬁﬁaﬂ@01h§twedjleﬂ&f pdlypephildayrinall iberhiglaes thenl thie Sperdee ideRtityCbetween
di sease u osteoarthritis, inflammtory bowel
m&#§8@&@%@qﬁi Sitabl e bowel syndrone, inflanmatory eye
di sorders, inflammtory or unstabl e bl adder disorders,

psorldawity and jgimilasisyof aFlpted NPl acids) andraaleptides can be readily
cAQHRAD sgt Lﬁﬁ@ﬂﬁ!’)&b @ﬂ&f‘ Infdtifds AREITR. 't;uhsare MY ORite to, those
neuriti a en vasc | Seases, roni c

ddscnﬁbedmre(f@M?U&dﬁHONlAdnMOEEﬁUhARaBIﬂI)O@‘é; (eakdA.M., ed.), 1988,

OFERE URNERL R B, Bk @@@@iﬁ@ﬂlﬁwﬂd?ﬁ?@ﬁ%% AND

GENangk i PROSECDRASithaiDIW.cad9al 1903, Aﬁcﬁﬂ@ﬂfbhﬂdw ah\iew York;
naintainedjfaln deaf f erent ati on sgndrones ast h

CQ.MRWRQN L%%%OEM@]WE(J%T% 1t dn(G fFf@PpésM and Griffin,
H?G.Fédsﬁxwﬂ' BhMLRAPGES Nl MRS RA HARE! &1 Y ENCE ANALYSIS

respiratory, genitoufinary, gastro testina
IN aMOLEA UL ARy i BHIL OGNy, b@qcadsmlcalBr@sngEQilﬂENCE ANALYSIS

PRAEER ARl My bigoaine B P EPE! R aSpipn Press, New Yoo

ul ceration, duodenal ulcers vasonotor or allergic
rhinitis, or bronchial disorders, dysnenor r hoea,
dyspepsi a, gastroesophageal reflux, pancreatitis, and
visceralgia. As used herein, the terns "effective
anmount” and "therapeuticall g7effective anount” when
used with reference to a vehicle- or a pharnaceutica
conposition conprising one or nore anti-human NG
human anti body refers to an anount or dosage
sufficient to produce a desired result (i.e., where
for therapy wi th the vehlcle- or antlhunan hEF hunan

Y a1 e o, . "
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defi ned pat hol ogi cal processes associated with the
condition at issue, e.g., inflanmation or pain, in a
waapetRed reated in vivo with the agent. | n t hRCPUERe022876
invention, an "effective anount” of an anti- NG
anti body may prevent, stop, control, or reduce the
perception of pain associated with any pai nful nedica
condition. In the nethods of the present invention,
Chitfo (PTan, " £R8! L9k INUpPEAIRA CAls. 35! 308 SDERAT @PTar, 1998
are used’to refer tot prevenfion, parti or ’
BEIPGETAL ISEQUENCBHAN. A@d‘ﬂ& Cambridiel Iégavmlt;smw'. ng down
of an unwanted event, e.g., pain. The effective anount
may Rrafeyred emmﬂs r’tg deterhive idaeity fa'rd:des@mied: e glvmrthe largest match

anti - hunan n ti es. | ect ed,
odiViees theesarte B Marods b Brerabe St domaPed Grasblicly
ava@hilk esbnt térhﬁmgltamsectpréf@n&ﬁ cbfn?ﬁ ?Cbré'él‘ﬁlmt Hf%th%@é/ 861 defermine

of the dlsorder For exanp t he vehicle- or

idgmity - bﬂg\mﬁm NG SeAvERGes amﬁlpé@dlwt. arg)not dirpigedp o, the GCG program
pzﬁg a({h? 11?% { [?%Xb&? ?Jexﬁ%tt g[s S\l/ve I]Vd%? d”g(g ?%sg 1%?37g rkt}enetlcs
Ccmpwtels Gamgp, t[dmimsrmtw ofl é?t/'ﬁccﬂisinall\nﬁﬂsdnn WI),eBIIJAlﬂTtPaIBLASTN and

cEEEREABEE b flohe ofmngtpose fonthderd otie

puMdidlyChvalisile B8 B8 Nati¥adll CdnYer Gbr B[cﬁee%élﬂ%;ﬁ ﬁifoﬂn[ht%htm@m) and
studies to assess such paramst ers as u

othen gourgep §BLASE Manugk Altschul et ¢f. NERENY %B@éhesdm MP 20894;
egt i t f |
ARSI L Y50 SRR 18E nRNGEGR e Ntk oSN oy g be
uset osdetakiihd identitn t he art. As used herein, the terns
"nerve growth factor"” and "NGF" are defined as al
rmn’n@der'taﬂn ali;g‘jﬁ[dneschefnem fdri alignme que natnd\Nedid sequeheedinty result in
onblnﬁ&' human éﬁlzo shown as in SEQ | D NO 30.
alehing of oplyaeihqrt regiom of tha dwg spqpeperseanddpissapl Hfigngd tggiop may
haRd byl 1860 sdiBERS i®nGR BV Mbugh tlﬁap@fé, 'n%%lg%'ﬁﬁ:tanﬂ relaliBfship between
predom nant” speci es ‘present {i.e., on a nolar aS|$
th stwigp fdl- Ebgihdﬁqtleftch&n éﬁy)r@ngi@r in regitsindembodémens,ethei mlected

e [ odi nent
oA HEBARI D prl P VSRR D B g o 1 5
contiguaais antifeacieditesagoiplyeptsdat | east about 50
percent (on a nolar basis) of all macronol ecul ar

Specior SexpmPRe iking |the ¢ompaten aRsHOGM ITAR Geretics Computer Group,
substanélally pur.e con§a§|t|on Wil ] conprise nore than

Uniyersity ab¥scasig, NashigongBe), twp POkERSKen oR whigh BBeBent sequence
1d§1ﬁﬁ§ LB B 8s&Rlindd ark Qﬁg&ﬁ%?%bﬁﬁlgl%at'cﬂmg %rfttl?énnres ective amino

di nents, the speciés is purified to essent
achbr(ﬁge‘h@atwd(sp@rﬁ’t mwdqtannn%blacﬂr@salgmmm Imecedememlmdlmmts a
o5 SATPERL, S SRR DR A PRRE RO voe o
“aserﬁgé magﬁfaﬂ Dimheé?\tdr@e ognke dﬁgonaTbe tHe&fo[’ﬁpaﬁ@inl 1ﬁ£thx being used;

Iude n and ani mal subjects. "Treatnment" or
thet &é&?na r‘éf COFOTFBPef ﬁ@l‘%‘ﬁéﬂj‘? pechineglsetAsno gpid match by the
t
P D e By (A g AP renth of
thagamepdnumspmhl@éeaspwdh@s 3 @omweon m@.trdq such dePAd250ho B3.0SUM
e. I g S e ven
Pirettct dn' PRARHFELOED BB Aol RUGPAF” pmbRuERy p standana
cokr@ﬂhkbiﬁmpﬂrbtr(aée Daﬁﬁ)ffaadzlpllgvalmm rofePrefead SequbideUsd SthRture,
singul ar. According to certain enbodi mrents of the
i nvention, antibodies directed to NGF may be used to
treat neuropathic and i nfl ammatory pain and
NGF- nedi at ed di seases, inclpgling but not limted to,
t hose nmenti oned above. h one aspect of the invention
are provided fully human nonocl onal anti bodi es rai sed
agai nst and havi ng bi ol ogi cal and i mmunol ogi ca
specificity for binding to human NG-. I n anot her
aspect the |nvent|on prOV|des nuclelc aC|ds conpr|3|ng
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nol ecul es, particularly sequences corresponding to the
vari abl e regions thereof. Particul ar enbodi nents of
wa hiososepect of the invention are sequences  PCT/US2004/022876
corresponding to conplenentarity determning regions
(CDRs), specifically fromCDR through CDR3, of the
heavy and |ight chains provided by the invention h yet
anot her aspect the invention provides hybridoma cells
R S S AP O 398 o N dead
ScabiSiAh 8911691 51 0919efor theeBt @YUM G eorparisot ineatrixglis elso used by the
Ryl vi des bi ol ogically and i mmunol ogically purified
%fl rations of antibodies, preferably nonocl onal
anti_bodi .es rai sed agai nst and havi ng. bi ol. ogi cal and i
| iR GFHR SHPod R 18 PGSO i RPB R RaAeTGEomparison
indifi@: @B Kdlioking:0 Cl one and reconstruct negabase-si zed
human | oci in yeast artificial chronpsonmes (YACs) and

to int Andpasn:t Retmddder N E197T0US /5. | Res 4l des an
advant ageous approach to elucidating the functiona

conpon N : [ .

S o e R R S e RN

Furthe@ﬁ?p&mhgh@zutiIization of such technol ogy for
I on

substi t f nouse loci with their human

equivab%pial p&hﬂgs4unique insights into the
expression d regdl ati on of human gene products

duringTﬁgéﬁgpgﬂgﬁﬁw?ﬁ€§ir comuni cation with other

syst ens, | venent in disease induction

a rogr essi on. i nportant practical. appl.ication of
TSNP G g e P g A BA PSS ol PR rgeg e, the
aféreiiertdned NFRdIRet &Y Sire Nhe | d¥FAd pSbinefrO fforh tid i

i mmunogl obul i n (Igr Iogi.intoynice fn %m?g?ﬁ?ng(mnman“mS
(alopg with me psnalty f@é?r@)sgaa%)\}@nﬁé@]GAﬁa@égqrwaﬁed offers the

opportunity to study mechani sns underlying programed

exprids $srenhamelegy’s safirs jo e dagrer bbsimélgritrdeimeden pagseintee nncleic
ac dogegtula&eg' Cﬁ!)l&’l Bgy th&%ﬁﬂ}n i Fﬁ'srehﬁ ok ?‘%ﬁee mﬁ&? Andlng the genetic
strat egy prOV|%e a source for production o ?u?gy
relhtedmass wb natdio padteia ot nbdeic esid( ddodisy. . Homeldg raam 'bb ekfmined by
antibody" includes antihgdies having variable an
oGS | corUg B SR BEE an PNy BofAEEHEnAnIR Fa Hamelpe: o
pré&8inHelittice UMY QPI 4 BatIRGS BN &BSwn bFot&E sbitlefces. Homologous

enbodi ments, human anti bodji es are produced in .

seqisncasshens cammeal fgnctional iderititigs samawheot alpigrithesgequsnces. A high
tS.. . 1€ . r
oL RIST B A5l SN Al 0 RGP AR G0 e
of aindlapityochidedity dodsybt nadesarilyéhdisate laok oflidnadlogy.

enbodi nents, human anti bodi es are produced

I ec Setéralaapiproacidsecabevenused e ooinpmarininb acide ke e sdg@ence to

an an@%b dy .i ncl udes a tiquigs that are prepared,

g AL Ao tie SABENCE O AegImane Bormglog . GivsAlkhhrapreaches fall
intFaRbaaRBbAE: VB XFARIESo fissidsleBRkichostisas e é@?&%ﬁ@? {:harge,

usi ng a reconbi nant expression vector transfected rnto
ang Viapsler Yelals, vokimea, o génstats & similagity etk and @0 comparisan of likely
' i.al. n ' i hr ,.antibqdj es, .
s QLo U Bl AT iy FRBo by Gt} B B0 i based om
obﬁ_dr@eln'ﬁ)geiﬁ itrtanf/ Protéit ﬁﬁ{hehdwml ﬁgAIkmh;ui_ ; ﬁgmcg@%%s gfzcgé?iﬁs &dgo generate
ayl or, et . NUC ci ds Res. : -
a P@?%sﬁceﬁm@fbﬁuf%wn%%&al& prepared, expressed,
created or isolated by any neans that involves
splicing of human i mmunogl obul i n gene sequences to
ot her DNA sequences. Such reconbi nant human anti bodi es
have vari abl e and constant 2%gi ons derived from human
germ i ne i munogl obul i n sequences. Human anti bodi es
have at |east three advantages over non-hunman and
chinmeric antibodies for use in human therapy: 1)
because the effector portion of the antibody is human,
it may interact better with the other parts of the

o e N oy
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cytotoxicity (ADCC)); 2) the human inmmune system

shoul d not recogni ze the human anti body as foreign,
wa@eas/01h2es ef ore the anti body response agai nst BCIYOSZN4/022876

i njected anti body should be | ess than agai nst a

totally foreign non-human anti body or a partially

foreign chineric antibody; 3) injected non-human

anti bodi es have been reported to have a half-life in

t he [ ' r - fe

of ool Gy UG S (R R PRy b o fopfeh needte
(BAMBOSA thekdge) iof stresben (EMBOPS| phekadey alr the megramadlign X, as a

mpfghaE e YaREER Ty S f0 s S v ipn@ep theii ap ks R Paraimeiers (or
exaftiple) GAPesenalte s A3 AR 6h&fnd Senditi STIGEP thendisHPLABLBIGY:
and allergic responses intrinsic to nouse or

NDUSRs dedd M@tinZ kb MRSy cafkbntiéhal RELEP Ycidd Ghaad6ir taBBreviations
efficacy and safety of the adm nistered anti bodi es.

foitgw| cpnyrmiamel afegeo odieclMINMO G ¥ v-ént Y I HES dskdddition, (E. S.
.Of . and, r rein

G aRE £3E 0, BAE) SHREL R Roo e SO . B, bebforated

heaeih bly aelfereaderiari sityrpipasa. Shinecdsoneme(egay D-amiihascids) of the twenty
advantq.e_of t.he anti-PEF anti bodi es of the invention

cqu¥etipat! AHRO arifs: papr el apiEo At Hirlma f-cdisubstitged amimo acids,

N B Phgds L BcRAENAR biloPuRlRy figha me%fciagﬁvnaf also be
m ni m zing adverse reactions conmonly associated wth

sufitelpte reompoiento forepelyaptideti oS therinpertion. pExanimess b unconventional

descr.i.bed. non; h tibodi es f - ,
R AR oG SRR RS He e dAmERgr AU B v lysine, o
Nsbéslysnedef | GipB&phb&eriRBUS e NeddbiyRelie, PT ONUBHhPtheWiiddine,  3-

Iagge_fyagnents of the human Ig loci so that” such mce
mpthpldisti dinpuirhyirexitlysiesd ogS-ngthyl4rginites emtethafsimarsenino acids and

. antibhodjes. ,Large hu l,g f ragnent.s nmay. .preserve .t h
o AP USSR 08 b PETRRs T G561 "B e
hane oditeatioronis ahe aRtihd ackyhifdl oditbetiord And nlle exxght dsad Aivectn is the
exploitingaihe,nouse cel lul ar. machi nery for antibody
caghor¥l-eppingldiregtion Ayacsardants With sirrflardhesaaand nvention.
i mmunol ogi cal tol erance to human proteins, the )
r eprhwaRY opywaRe Eiduporyy pediiidediinte ¢lessefased ppgemmon side
cﬁﬂﬁﬁ% il el ds high affinity antibodi es agai nst any
antldg%tof i nterest, including hunman antigens. Using

Y 0T DR A0, LS BABE TR, o,

sel e do; Transgenic animals (e.g., mce) that are
capabl e, upon i muni zati on, of producing a ful

repertoi 2¢ of phlamaydrepitilidodirg AsnnAf) GlalGenks, Dfs, Ser, Thr;
endogenous i mmunogl obul i n producti on can be enpl oyed.
Transf er 3pf t GEpHutieRNAIGSGINY Ilé, TRu) VATLUPRE! obul i n gene
array in such germline mutant mce will result in the
producti an of aliptiEie hadioplRded €A1 PeN L 8ntvaemochal | enge
(see, e.g?, Jakobovi?gbgt al., Proc. Natl. Acad. Sci.
USA, 90: 2551- 2888 nfd@fitlc: akohonind Asglgal - Nature.
362: 255- 258, (1993; Bruggemann et al., Year in |mmun.,
7:33 (1999); RBhid Rsg 48y, 1547- 1553 (1994), Nature

Bi ot echnol ogy 14:826 °(1996); Goss, J.A, et al.

Nat ur e, 4:995- (+2Q00),, and U.S. patents nos.

5, 877, 39?,9 5, g%ﬂg%@%gg‘%)fa 318, 5,789, 650, 5,770, 429,
5,661, 01 5, . 9.8 and
5. 545, 808 (oalhUsF* Bpy HARAE A plamautioR PR oy
reference in its entirety for all purposes)). Hunman
anti bodi es can al so be produced in phage displ ay

l'i braries (Hoogenboom and Vmter, . M. Biol, 227:381
(1992); Marks et al, J. MoL Biol, 222:581 (1991)). The
techni ques of Cole et al. and Boerner et al. are also
avai l abl e for the preparati on of human nonocl ona

anti bodies (Cole et al. Mnocl onal Antibodies and
Cancer Therap, Alan R Liss, p. 77 (1985) and Boerner

~rs N A NN A ~—~
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when an ani mal transgenic for human I g sequences is

used, in vivo somatic nutagenesi s)and, thus, the am no
waeiodoseguences of the VH and VL regions of theCT/US2004/022876

reconbi nant anti bodi es are sequences that, while

derived fromthose related to human gernline VH and VL

sequences, nmay not naturally exist within the human

anti body germine repertoire in vivo. In certain

enbpdine S, 5H§m§§i&h r?p@hﬁﬁ% G use constant

regi ons from species o an human along with the
human varl bIe JL n to produce
chinmeric a t|b guﬁnﬁ%%h? y%Eéﬂ% ?hg Amtlbody
Stru ture,ﬁbtura occ rrln ant.i b Qy %ruct ber of
uni t SOEFIFER TR 8%‘8?}1‘%5 mﬁloP F}aé{r‘r‘évro VA n§u8 & Rhember of one
oﬂ BlefcAbREses WALIC @hdtierl SeMBEPES & Sime Wass d@vhsdadtiveadniifio acid
pol ypepti de chai ns, each pair having one
S“foéﬂltllmf@n@@}h engquRgREs nefrapirallyyqseBEIE ATHEQY 2} esidues, which are
t I eno
R R A A B A s
bla}mgwhl @@mmio Tlhm)1nc1mﬂmp@mdmmm@rcsmmiabthptonewr@¢d afineatsd forms
4 @ %avy chain typically includes a variable
° %%P%Wn RSttt 100 to 110 or nDre ami no aci ds that

typi aII i S res nsi bl e for,. n recogott|on

oot Bt e S BORE RSN e SUHe DR APHOER 0L AFFgibel of one of
theef | blﬁ!}%@s ForC ANEEARr 681 AL SRS 9&&1 fupstifdiefkidies may be

function. Human light chains are typically classified
ingreducap patoargionarbdle hygmn aemmdﬁsthatma\m oS wethenon-human
I f am, al pha, or
m&%@#@?ok%ﬂ&é@é@#ﬁ%@gl e an?mggdé S Isotype as | gM

| gD, Inga% Is%cph ]?arrllgeg ggfogﬁ? %%t%fﬁeen%ﬁgg n?e%tshﬁi%(lﬁgf/oﬁgt@o index

subc asse I'NC
ofl gfiido aaidd nilagl% cdlgMei‘edS Ea¢hcalmm<s asdihag beeh msgl,gnbdhh h‘ydtopathlc

Limit | ar | bdi vi de
il 51 Guikers 08 DS My OPHRING ) perae Eharpirri s Lhes g ocloucine
(ang; hale (W2 Rudind I(+i< (38 %ﬁénﬂagimnea(lg dieayMeiabRifdBe (+2.5);

ty plcally, thé vari abl e and const ant regions are
mpiblové 1y1.9); " daninegitd ) ofshewirsut(-0140); dhreapine @fd/hoserine (-0.8);

tr?pc%pql%h Q’)\ﬁ)&)gbtgx{}?mig(gf;m)r glll{% als P6 riﬁét%%eng?a %&i Butamate (-3.5);

am no C|ds
AspaiMNGL S Dépatabine (-3. Digsiael (-3.9);Rad |arg1Mh¢ (-4.5).
ed ), 1989, Raven Press, N. . (incorporated by
r ef eTignisporiandd 6f eet hydespattfioamddd a¢dripdses) con'fdirﬁing interactive
vari abl e regions of each |ight/heavy chain

blpmcelaﬁanytl%wmatm%tew.U@é?rsfﬁpﬁwr 5 &t {see. foh éx‘(l’é‘flﬁa%}’té et al.,

1§899J M, Babpllgﬁilby.@%)mxpistmwﬁ {190 OB A A8 acib FAG LY Siostituted
relatively conserved framework regions (FR) joined

fom y;theharemo lagide hardng & bimdlar bgdrg]pﬁ;jhlc idew or score and still retain a similar
cal | edc Ie ntar.ity I i ng_reqi . .Th .

RS TR R SL  805 T
erﬁ‘bdc@mads bite §dbemi1ﬁ@meﬂ\ﬁmho |rae1gs omsse Wdirapathiaindizeabdeavithin +2 is

.bjnding to a specjfic epito FromN-termnal to .. .
inglugled- qq%ﬂrtalrbmﬂw(ilm@ﬁ% thosg ﬁaémwe:h% H #gnclifeds and in certain

erhﬁ‘&hﬂ&?ts ttHd%le %ﬁﬂhmfi&? HYih@gaddhe domains FR, CDR, FR2,
FR3, and FR4. The assi gnnment of anino aci ds

to eﬁlqp a9 'ﬁﬁ&s?stbé%'ily RleCat knae uld ﬁx?%ﬁg@{] GE1iM %ﬁlr{ohfmds can be
definitions Sequences of Proteins o
mhdereffedtoglycah theitbesiesdf liyidd@hilaniy, p@BitplaNmt wheral the biologically
Institutes of Health, Bethesda, Ml.), or Chothia &
Lesk, 1987, J. Mdl. Biol. 196:901-917; Chothia et al,
1989, Nature 342:878-883. Bispecific or Bifunctiona
Anti bodi es A bispecific or Biifunctional anti body
typically is an artificial hybrid antibody having two
di fferent heavy chain/light chain pairs and two
di fferent binding sites. Bispecific antibodies may be
produced by a variety of nethods including, but not
I|n1ted to, fu3|on of hybrldonas or I|nk|ng of F(ab")

. ~ A NN N
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Preparati on of Antibodies The invention provides

anti bodies that bind to human NG-. These anti bodi es
w@ 23026 oduced by i mruni zation with full -1 enPtTUSEBH4/022876

or fragnents thereof. The anti bodi es of the invention

can be polyclonal or nonoclonal, and/or may be

reconbi nant anti bodies h preferred enbodi nents,

anti bodi es of the invention are human anti bodi es

o I . . . _

RACRAR! POy BARR Borchl e B P 16 1 3 rotogical
ethoodimgeinpdsedisdlosed rheegin. orilalceﬂﬂzin e:mbodimrlntsc dtei gmagtest local average

Publ.i.caf i 93/ 12227 nent £t . .
o 1 Rl s S sl pY g EERTAIRD <Bisintjasspgamin acids
cditsdatys whRithinatndpehieity egl ﬂﬁ@eﬁiﬁ:ltﬁ\mel Wlﬂi%l@lﬁgicblqﬂbﬁéity of the

of .the invention can be grafted to framework regions

WPWN%) fromthe sane, or another, species. In certain
enbodi nents, the CDRs of the Ilght chai n and heavy
chai Rbs &lloxting hydgplibisity vakiay hanGbeem asskmed temtbesrgeammo acid

kS i RLOEDSHS (DUPSRORE 1509 FRUBLERISEANS i

(thﬂt‘@; asparzigine (4C.2)) ghﬂamma ¢e&2pretycale (Gndbredbing (OrAH); lﬁryshﬂe (-05+

1 RRR S i e Res 0 B SHRG T ok e oRER T GURALD); leucine
(- wss hisd1bgideRs 1.8Y; Afosing éfzfgr SRdnyReaNie me Bndtryptofiitn ( 3.4). In

chain. Rare amno acids in the FRs o e heavy and

mpkiggchangss hasedfupantsimilgerhydrapbiisily velpss.dalcesfaigrembegdiments, the
F

b SRAGESE ol il by Bprlliy TR 0 A 2200 tncifted,

cdrtaat erabc&hmmtp dbosteitlmt ard Wlth\!hlﬂdmw In@iudad eandah cersaialetnpodiments,

foun fted v regi o from

i PR ol e insdid D finy va B RPa Bemeipryppio acid
sequERes bid fHe HaSigiod ﬂyﬁl’ﬁﬁlﬁlhblﬁy dTlﬁefs@ r€dnsf A O A ReFereQBl8 Mepitopic

regi on of anti-NG- antibody. Alternatively, the
cQye EFEidg-"var i abl e regions are part of a single chain Fv

anti body. CDR grafting is described, g in US.

Pat eBtenilary aginewidabstistignargss forth isgabledy,

5,585,089, and 5,530,101, which are hereby

i ncor porated by reference'FdMehny pur pose. Antibodies

of the invention are preferably prepared using
AmismageiSubstitudi®ns hat have a substantial portion of the

human anti body producing locus inserted in

ant i iyt Bidaésng [cel Elsemofarﬁmstmtmes, anPriféradd Sabstitutions
f urther Jgngimeer ed ToyE A5k T Cient T produgy,ng
endogengys, muri nej, ankuggqﬂes Such CE algs capapte
off produe&l Ng human | ngWnogl obul i n ol ecul es @hnd
ant1 bodags and do jnotGproduce or produce sulmiantially
reducedCmnount s of | nusdr,méa | nmunogl obul | n nolsecul es and
ant i bodGles. Technol oghes utilized for jachi evsmg this
result Ghe disclosled A the patents, applicatstons, and
referenEls disclosled 1:&&1419 qnprr fication he¥ein |n
] j Sty PR, 1o A4 orker nﬁzg enpl oy

nmet hodsuas disclos T Rﬁﬁ Patennﬁu
Phe, Ngrleucines oo 24893  whi-eh—i-s

Appteatton—Pubt-eatd 93

her eby Lewcor por at €d b§fhmfggghce%¥dr any puﬂbose See
allsovendez et—al -, 1M1%/14Emldgﬁlt};r;gnet TS 1 57146="156;
whi ch i%Whereby incorp&aa&eﬁmoy ref er ence f8¥gany

pur poseMetlhe nonocll onedu, mBTkebodi es (MAPS) OfLed he

i nvent i Bk can be pr odusged by, A%, Var | et y| of t @aehni ques,
i ncl udi ng conventi onal nonocl onal anti body

nmet hodol ogy, e.g., the standard somatic cel
hybri di zati on techni que of Bphler and MIstein (1975,
Nat ure 256:495). Although somatic cell hybridization
procedures are preferred, in principle, other

techni ques for produci ng nonocl onal anti bodi es can be
enpl oyed, e.g., viral or oncogenic transformation of
B Iynphocytes The preferred anlnal system for
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n a preferred enbodi nent, human nonocl onal anti bodies

di rected agai nst NGF can be generated using transgenic
WOR@e/0tesé yi ng parts of the human i mmune syst ePCT/HS1004/022876

than the nouse system These transgenic mce, referred

to herein as "HuMab" mce, contain a human

i mmunogl obul i n gene m nil ocus that encodes

unrearranged human heavy mand 7) and K |ight chain

' Wiﬂ&pgéﬁidyes?’cq eT'Eﬁ?lplaP)%ﬁﬁflﬁEfonsWi t ljrailgais(ﬁglstitutions
S a iva

tatio Lhact e the endogenous m.and K chain
| aci—L] PlRhor o ot a Algg Nature 268 REA. Q@Y
{-LgHoe! g—et e et ; oSyt
A( cOFr d: Wl t+thao M eco SLYS v ~diicad vnrao an-..of
T y, LA Y2 LIL} \J‘DS\f/\l T T U LB A AAAYAYI I\Pl b\g)l \C A N] AW |
myuse—+-gi-or—K—and—-n ?qﬁ”ﬁﬂse*tc innu.izatLP%, the
[ T.yr’ L : [ :

[ r‘rluu'uTﬁd hurran—h v ¥ PRETHE, ST H-ghtchat hhe
t ransgenes under yo| TS Reo MWy lH iy and[ Somati T

mit at i o2t o generate Rb@hiaffini ty humpn | g&ee
nmonocl onal anti bodi es (Lonberg et ah, supra., Lonberg
and Huszar, 1995, Intern. Rev. Inmmnol. 13:65-93;
Har d R@iRAd M REI Be a8 92 dete¥ifing WitabREAantSYf the polypeptid
764:536?546?. The p?gpara;?on 3? HJth nﬁge is(apoy‘mpleas
setl éxthr heeil ubing oieslldinowinriechinigues. Intceriin efr®o@imenitse b killed in the

Aci ds Res. 20,6287-6 X e ah 993 . .
oo oS SRy s Rt meE s Hhardan e inged withoy destroying
acti9figt, by tdrpEdiHpOkegioks 200t 98alie¥@P @0 HeOMapdrghne tfﬁﬁ hlfcti\ili@i9 4,In other
erplpp&]llNat ur;}%gg |6’dgeg ?)gl?éggasrg@nkqgg ?(?erpgﬁ égi%gés a‘;}h;;ll?pdofgg]b o 5 ’o% theEr)1(181'ecules that
ark RbRCRRE 8163k sinTIH RelyBEPFidEs. SThrunrRdr enttfdARREs, &vdilUF R that may

1995, Intern. Rev. Inmunol. '3 :65-93; Harding &
bq_m@t, fon biokgicahactiviyy wr fqﬁ@’g:dqtg@ahaﬁl@s_@ﬁ@t tospBservative amino
s, SRR e e ApSuip Bl om 0 REPER Wbl plipRpplrecing
theyolypéeidenaactime. t heir entirety. See further U S

Pat ent Nos. 5, 545, 806; 5, 569, 825; 5, 625, 126;

S5, 638ddAdnally, ©R9, 880¢d In 8thé, &9 7éand r&8dw Odifictbe-Blttidd Sstudies
. 5,874,299; and 5,770,429; all to Lonberg and Kay, as
idgrsffying sesisluss irpsimiat PQUgpeptidas Abat gerrimngrtant fgnactivity gstructure. In

813091 08B 0080\ G PN P10 ESor Mo i
repidindsi mhéordm‘nethueaor@@ondge’zamim a’cmeg'ammﬁém for activity or

upl i shed..March. 19, 1992 the di sclosyres.of .al.l of. .
sl BT BRI ERir, o6 RGP il By e G € BBl afptar amino
acidubk@iionsAbt &ich dtdditddimpbhant Hiro adilCasilides. and KM

transgenic mce strains described in the Exanples

bel aphe illdEINUBE Bkt toh SISN S8 tha/Rde-ditehsidat structure and amino

anti bodi es. The present invention provides human
acih sesreasrain miationolei et stupturaie sipida polypepldesandn view of such
: .al | i t.d | ' . .
AL A AIGE LY Gy TR PHLADERL 550 B3 it oo
argibqdie mothsresecciv a5 ehrés dindepsispd cirtictoref on eerthim embodinients, one

\ ol.ypepti des. when they are hound, to them .This. .
sqficgn B0 JCTE e SO P T QAo GRS Fph A residues
préfiticladitRSon MRGuNEFRST THRNA6IR) 8incdBhdPRAIIESs Whal belih¥@ved in

specificity, to be effective i munotherapy for

impostanti Bi@ections avthe sthey malgsalegs pMoreoven eonenskéllnd; winthe art may

. e o r anti . . o .
e B8 At 2o o B b8 By 4 500F amino
aqid casidiied Trer wriants|can dinn las preadned tukingiactieityt assayspkrowind@sthose
i sol ated human anti bodi es conprising at | east one of
the am no acid sequences shown in SEQ ID NCS: 10, 12,
14, 16, 18, 20, 22, 24, and 79-130 that binds a NG-
pol ypepti de epitope with high affinity and has the
capacity to antagoni ze NGF pol ypeptide activity.
Preferably, these antibodi es binds the sane or
essentially the sane epitope as the 4D4 anti body
provi ded herein. In preferred enbodi nents, the
I sol ated human anti bodi es bind to NG- pol ypeptide wth

. - T T VA N\ o o
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with a dissociation constant (KD) of 1X 10Mor | ess

and inhibits NG i nduced survival in an in vitro
woewsos2beat i on assay with an 1C50 of 1 x 10 MOF/US®8$022876

In an even nore preferred enbodi nent, the isolated

anti - NGF human anti bodi es bind to human NG

pol ypeptide with a dissociation constant (KD) of 1 x

10 Mor less and inhibits NG induced survival in an

EfL g Vil t S I .
skl h 50,80 St AL b bobleod o8 et Tl oftP uitabe
vagibuts eﬁelnetxaomm;l 1ﬁnmcﬂlscgvaedjtha'em thaake mad pmtlcmiali atrmmb acﬁlrreﬂdue

d.h f t
reRi i STy s S bl B FhpERWP GhE7iD: Rarans sty oh a
chBfgetdan bafivéh@éd amChthe SvoYds3 Bekedon REfbitRaIdh| gdﬂlefeﬁcﬂttﬁﬁ‘ G®h routine
as shown in SEQ ID NO 12 and SEQ I D NO 10,
experpes jope skilled i theodry pacTeadily driciasng, thecanian aeids MiercHiarther
sugétlt&’t%s M‘fé)lﬂ’(ibd'%ld e?lﬁ&yﬂoﬂerbr %n;l@neﬁg v@iﬁ{jot g%ﬁtgw
, respectlve e propertl es O e anti1 - human
] | t .
h SRS g SRl ST G0 o i o o
seaaﬁhﬁycsﬂuanirey iWot Alibwdt, i1996,h€uri Ghp. af Biankdhy 7f40p-48GChou et al.,

8L RSB e, 10 60 GRS 0 AL S0, 2 o

azd|19~ﬁ8391uatmpmsp RSl MrebdSabl. Biol24y: 801 is; e Nﬁim% Rev.
antlbgﬂg can be determ ned b§ surface pl asnon

Bipehetin £k 125/ 0 end r Ghowy eél @bcrl E%dBﬁoﬁh)Ex a(nﬂé@@ -384.  Moreover,
f

B U ) SIRNESEIR0 ARG 3 0RARY b

Orfe methoid iofi pradidiiGe spodndpeypitiudiard mﬁmbe:d uedhanolagy modehng For

bi osensor .mat r.i,x) and an e (antibodies .in qut|
PPy MR TP ORI SO A1 B e SRFITICE HE D SRl B 30%
orSHSILRY fiRheF (haf 4% RifRE AT N imil Rl shaafuAMeIpoldNks: Tﬁélfe‘céiﬁegrowth
fplasrmn anal ysis can al so_be erforned by 1 mmobi | i zi ng
O

the muokaiy tBructarali diehase (BRBA hﬁsoﬂl@ﬁlﬁéﬁ nged) prgdigtability of

B0 RS CERRTORAO o7 SR B o

prateto bstchetizan Sae divlineerdds, 099, bkl bycid sResy 2K2HERAT. Tt has been

SRS P 55! 8 BG5S L i

nudfhef OKifsTad &l ¥ oleenBpaIgpptidd SMproldlf ah8rihat"dfek .2 @RicBAgnber of

herein, is intended to refer to the dissociation
StrugfHEss dive Jreen teaolyeds Atmetuzah tnredetjons will dregomet dspraatidalily more
acgﬁanpurposes of the present invention was determ ned

as shown in Exanple 9. h preferred enbodi nents, the

antgf,p(ﬂ%o I%fﬁth.g@sg {;%Pé@@@é%g%ogr@%m{ E_lg— an@d‘ke)o Cﬁ%’in 12" (Jones,

19@17 Cm ng@BSzlrwt Biod. 7:Ve7; Siyed er ak) 996§ meumizlbm;u%)s"proﬁle

angl flﬁb V\gg etla Glg#)ls,t nfegﬁ) féJA el eji:)alfp\%thz f990 Meth. Enzym.

18gmh@q|59erm%skwlee¢aml hggh' epr&df sze HENENS A OB4a385.9858)  and
“the I i sotype. preferred”

gA, ,

oLt (oo Bt S R M oo | ¢

a human kappa |ight chain and a human 193, IgQ&,

| gGan catain g@odivwyly, vitdpdy V@apwes@u@wglacosahnmb vdiasts wherein
the %ml?]er\égér]{tg% %ﬁ? oF g]&[:éss atlgn (teesléag %‘geendal eﬁeq %ogn;g;(e \{ e amlno acid
se&il&ln@fw of ke fapdrit p@lybé}ftldenho@ﬂrtﬁﬁll’ﬁrﬂ)odilﬂ&té{ pfdtéil Ivenahﬁgmﬁrﬁlse a

of the antibodies are ligated to a constant region

ot her than the constant region for the 1gd, 1gQ&,

| gG3, or g4 isotype. h certain enbodi nents, the

anti bodi es of the invention3phave been cloned for

expression in manmalian cells. In certain enbodi nents,

conservative nodifications to the heavy chains and

i ght chains of anti-NG- anti bodi es (and correspondi ng

nodi fications to the encodi ng nucl eotides) w |l

produce antl-hEF antlbodles haV|ng functional and

M o "

e o o e o s
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the heavy and light chains that differ significantly
intheir effect on maintaining (a) the structure of
wao b@swoolzecul ar backbone in the area of the PCT/US2004/022876
substitution, for exanple, as a sheet or helica
conformation, (b) the charge or hydrophobicity of the
nol ecul e at the target site, or (c) the bulk of the
side chain. For exanple, a "conservative amino acid
[
e N B SR 4 180 I8 r BB RHHE, An -
linked rglyqosylhfmlt bite tsr chrpactdrized tbyotﬂnetsheuepcﬂ aAm—X-%r o héagngB-Thr,

residue osi tion. . .
witeirGs PR REEiGhE ROEER o 8 i Bipp agid oo
pralised heSsubsitutidil 6 aiirichacid aBdidis 1aScrédS ti1€8Bquence provides a
previ ously descrlbed for_ "al anine scanni

Phigntigh @R sTe Tor Pesaddifipnapd ab Nakivlepd sqapohy g gt Gin.  Alternatively,
subVitB AR th4 QRRELY AV &qﬁénc@ gﬂﬂ Q%ﬁ@er ML) M ﬁﬂkc%?lecarbohydrate

determ ned by those sKil Int art at "the
Chgunc Mlse brovided i a)mrramgrr@esﬂ)ﬂédﬁnkd:dtcadmwdram chains wherein one or

d, sub dt
wBRESIER AL 354 (HBRIL R BT RE el o

elinfinatbd ra@ad SeheObr GRLE Qﬂﬁzel\l Tveedf dileBidry cedatddhe AadditiondCpreferred
anti bodi es descrlbed herein. As it is well known,
aniibpdy venmmisg@siuie cusieingvatanit, RoEsEY 0RM Ok 9L Kysiane residues are
d8tEEbRANor sapdithtk® @or%oﬁfép §1tnirfouetcﬁcp@ éDf seﬁﬁ% o"ﬁr a’f"éﬁ t%rthe parent
even several am no acids may |ead {0 an T
angifo geid seqticyéan a@ystmm ‘eamnmmmwsﬁlb whett anttbiodiek ynust be refolded
lnto %e B%) o(%%eagg Sgtgxge.lr Sl'*fnlatli-glg r%uecit?alrsga ter ﬁt&l%c?q?]tlo (%Hﬁolubqe inclusion
bodsdsbiﬂyaﬂeinle azhhmth géﬁekaﬂ)@me fewdrichaeing sestdass than teadhitivy protein,
ISESIﬁgfd and nanuf act ur ed ut|I|2|n%m%9r|ous
e BNV BWRPEuRsTEIIZe K RETftoRs fospibiag Jkam (uggaired
cysidefle art. In general, nodifications of the genes may
be readily acconplished by a variety of well-known
tec [
T er[g fag(’gig%al ‘S’Hlﬁg?lg%lé%t 51?‘;?%% ?%ﬁ%c% ?ﬁgﬁ%eagﬁtﬁodles comprising a
modified Bafragroent one trediffeddiee vy CHEI@-'cohlstamtrregnm i Andcedmgment, which
V|ng‘subst tlaII simlar, characteristics.to
stllfy FAS R Rl o FefTreRE W@Pﬁ@g@@@angsmdlﬁed

byexampbe to N&ﬁf&%ﬁﬁﬂzr&boay lalt&@bd Bhdaly dh%rah@h@tmé See, for example,
|ncorporated herein by reference). Thus, the term

Buriogy ang W eofe [ 992 dudnces indmmgmalogn §&: t§4,aﬁ’qavg janf@olland, 2001,

dyo.i a g ( - .
TR WG RO B ORISR PR 8
66@ﬁdT€llBRBmmmdtmeghaea\%ﬂoﬁhbxmwwlogwIﬂyw 23i; iMédesan ef al., 1998,

Bl ST PRePE 45 2900 e g W o Botre i Rp B iffrenco)

Sch aﬁhtaﬂ&% b cd@ieU Substititieny) I RidRIoak) Melafionse @6 tan§Sdembination
ous to the hgpervarlable regi ons as. shown in
E@'? Nestypieplly produged by sib-disgetsd) mukeenesipeusing ong ey more
I &5 ' {
R T e
to N@thpdﬁ khews dnethe xare riseea gora exaetde.c Boebrank i ef MG:MQIMULAR

Loed VA 1.QNS ,| Lcal .ta.thos
OGP X P B ESAL S B0 AR ER o g By - and
Betgdriadd Kithdel, MBVEODISIMN ERAYMOLOEIY Wotihad 152C0Rsde tviMdlecular

taken as a whole, that are at |east about 80% am no
acid sequence identity, preferably at |east about 85%
sequence identity, yet nore preferably at |east about
90% sequence identity, yet nore preferably at | east
about 91% sequence identity35yet nore preferably at

| east about 92% sequence identity, yet nore preferably
at | east about 93% sequence identity, yet nore
preferably at |east about 94% sequence identity, yet
nore preferably at | east about 95% sequence identity,
yet nor e preferably at Ieast about 96% sequence

I L Y T T oy I ~
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More preferably, an anti-NG- human anti body vari ant

wi Il have a |ight chain variable region, when taken as
w@20b801%e66 t hat has at | east about 80% am no acPdI/US2004/022876

sequence identity, yet nore preferably at |east about

81% sequence identity yet, nore preferably at | east

about 82% sequence identity, yet nore preferably at

| east about 83% sequence identity, yet nore preferably

.| e t 0 SE e dentity,c.Yel:ore -

CIr|;)})trme e?{ie%@&%et@, @% ‘%q%gééﬁl%S&/gs g’ecﬁﬁéé’n csea}{i ?éérg%f tg;{&"y g’thmh are
inoouperapaddfeasimby yefatndepast about 86% sequence identity,

yet nore preferably at | east about 87% sequence

i denftdoydiny @b centuie epibediefeals] ymado dcddstbstihoichs 8R%hose that: (1)

sequence | dentity, t. more eferably .at | east, abou
reégg% segeRitlEy; t&eﬁrﬂ%s’?lsy éé) £e p?P@Ier?‘/ E‘iyytoaf)x’ldété%“e 83) alter
bi@éﬁg:afg&%a ERABRGE prétemt é&r%lple%g,t (Vi Rr Bfnafn%rﬁﬁhuiegta&%or (5)

eaSt about 91% sequence identity, yet nore prefera _
caafer] erawodifbother pipgicochsuiend or | fdeaitonalypropestiesnesy such polypeptides.
referably at | t 1.93% ' I Ly yek :
AR Ry ho BRI T BRE R AE Qo n coran
enfbddifioits, piméehtalk! ymab hcdsubateivnsP hMyseguededn the naturally
identity, yet nore preferably at |east out. 96% .
0@@311&%@1@3%@1? FeyAn Fabodimraspin dhepany offh8 pelygepiids guiside the
d&ﬁa%?? GUERSLInkGRBILE My cHRActdIPIIR RERHE BRbydiRknts 82 8bnservative
about " 98% sequencei dentity, "yet nore preferably at
athipgs tacidlb substidgina nymieallyc idges enpie sulstangialy i ¢hpnge thke structural

OBAGAELf AERERSR -5 (0D, RREA QB e s e
bﬁeal,t iaalteilia ﬂl,ﬁ!;gbdni]rs whige pﬁmlne sequsnce, Wh dliseypt tdiladr thpes @ft secondary
| east abqut 70% am no aci d sequence jdeptity, . .
SUBIEBIS fAabF agtorizeniae DAtk eI 68)s FABRISS Of HEFReP gized Ralypeptide
sd¥BAErP Rl RLBRNY sttt &ast ARGMedSRPROTHAIS ESTRIBOTURES AND

1\/i/et nor e preferablg at | east about 81% sequence
P

QUeHVL4RyBUNGIEL8SpiCariabian) Jda 19%asy. Bodergmoand Company,
NGB o RS RO by 300 oo

edxDpUP9 BAGarkad Rublishing) edw MYork,yN1IY.metid Thomtcar elbdly 1891, Nature

e abouyt .85% sequence identjty, yet nore preferably
3T 520 ol bt o COTHEACE B B FST ey o ron e
preferably at |east abqut 87% sequence identjity, yet )
mor ePiRtide apalegspragonragly ué@ﬁdﬂ@%@%@@&%@i Idugfangs Rop-peptide
dﬁﬁgg Wi SropriiAlo¥ublo h8@S6f MBtpISRPPRAYCPE&e types of non-
Identity, yet nore preferably at l'east about 90%
pendida enwpoirdleart iterpned ypeptide meimsties e dpetidamimetiost. dbobizuchere,
% seqHence i dent| yet s r, e
1 P ST e 52y Vi F TR B S TS b P Bans e .
1987ask MabuChaB3 BEEXI0e Mhéch akenincoiporayedt hereihebp refemnedIfyr any
at | east about 94% seguence identity, yet nore
P‘Hp%ﬁfeeré%ﬁhfoﬁ'ﬂ"’?@éﬂe B evslonsd évafbéﬁ% aid deippiprizgfemolecular
mEREIG P PRp G ARInYetiRY thheRs br@h@tlly S6X S RAHERSR bARNskRY peptides
yet nore preferably at |east about 97% sequence
mapelprt jussd ty grodnse e pineifasr thbtapewtic peasepbalsotie efRob  Generally,
sequence. i dent.i t . ML ref erabl b t abo .
pSADERAs 28T il bRl & R R b Bln B0k o othpeptice
thatgaen bﬁcﬁ&ni&ﬂqwm;érry &ﬁﬁhahﬁad&@iclhl]) act&flty),&'&gh 85 hufén &xdtibody,
A "variant” in reference to.,a pol ynucl eoti IS
bytrhagh 988 O BoFepeEriie Ean]s%% eletfcgﬁaﬁy A adinkasherlgefy from: -
C%-NI@-?S@H?IBQ UEHL 2,0 UEHRICH-A5d ShSAANENEDABENCH®IICHLL, and
a pol ynucl eoti de sequence of the preSent i1nvention.
O dinarily, a polynucleotide variant will have at
| east about 75% nucl ei ¢ aci @gsequence identity, nore
preferably at |east about 80% nucl eic acid sequence
identity, yet nore preferably at | east about 81%
nucl ei c acid sequence identity, yet nore preferably at
| east about 82% nucleic acid sequence identity, yet
nmore preferably at |east about 83% nucleic acid
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about 89% nucl ei ¢ acid sequence identity, yet nore

preferably at |east about 90% nucl ei caci d sequence
w0 d@anivye yet nore preferably at | east about BAP@S2004/022876

nucl ei c acid sequence identity, yet nore preferably at

| east about 92% nucleic acid sequence identity, yet

nore preferably at | east about 93% nucleic acid

sequence identity, yet nore preferably at | east about

1,011 n t

pr ef e?ﬁ% fﬁlé)? . I‘%gsltgﬂ)g@o%t hgggn nuc %nﬁ%ﬁac seoélu%fn%%e OF mmore
arhigle atids pf a yaxtsemsns eequerdeavidia p-aatind &ad vf thbearhe 868 de.g., D-lysine
. nucl ei ci.d sequence identity, t .more preferably at
in e, oL goeine, BN e tred Boperalh GREAGEE e, Eipraly aford stable
poprides. prief fidatdny cehstta@Rat peplast cQBPHMIE laetsnsausl sequence or a

sequence identity, yet nore preferably at |east about
subgiap ikl |idamtical copscagifsednsacy waistipr Jaybe Berersied oY methods known

(=Y c djsclgse [ n

(U L GRRRUE 1080 U BE MRS BLoll L aa yRBIP Rbein by
refm«me dopmrycmmpagl fof exatphe by wddiog artemmlt dyisthe rediduels @apable of

s R

' " Jhat. has a. ercen age of . ..
i denﬁ@R‘% 9% H%?t’riin(?;r Fefen &0 g %ﬁ a %Pﬁ%@h‘{r a binding
fr ind thé@édf&ﬁ&t %oﬁ@%@ﬁnth&h%ot aﬁ%ﬁﬂ%& bR iREBAL NiOdertain
i nvention, as shown in Exanp er ein and Fi gur es

erabOﬂ@nentﬁ @é@lﬂ&.fmm@oﬁrm@ced F@@ nembmmnDEAotﬁplma@ues In
| d

o0 R RNl Befioh !Bl BREGLLL B! S AbAAER cpemic

cledvgxt of hgech antitivdiesi Bitding ﬁegmynts tivecllwilec bupare seSlimitbE ey F(ab),

abl n co lSI ng an am no acid
F@Eg&@ﬂ’@é Vhﬁ‘?f?lggqg 1931?%% 0d80, or 75% i dentical to the
ac:lds t. forth in SE NO . 10,
an gﬂl éh ” lidgm A BEW%?Q?QPUEI%E?IB’B?PQFIG having
su'fﬁ@]éiﬁ%ﬁﬂﬂé‘kég[bnf degeiesMo donfs 8Rdcifidly FhERBIF. AterBD%eht chain”
85% or 95% honol ogous to the am nd acid sequence as
1ng]@ﬂesf q;wnmrmqnog}g@lum%epgge haying ﬁufﬁmeng@qnablenﬁglng sequence to

o RHSAL8 Sk LU ReL) RUISRLERY L AL,

Vi, hdatieaxoasthnd rsgiqn elnmmna,sclsle tCH20uhd) CiB. SE@ VPddkinGs at the

ar an antl nblndln nolo nyu cti qnal
e PR i 4%@#%3%%11 £ B ohae) Figomgng The
te§15 %léad Gﬁdlﬁ’ alas ﬁ&dtﬂéﬁuﬁ Rhethasded a?@lﬂ%@ﬁﬁleﬁ@ &ﬁﬁn {Rrfedgments
in SEQID NO 85, or anantlgenblnlngor an

theneed né|felé11@arh 1}gh‘t whein iienhedes jarvistintblg iredien lomiina¥newmd a constant
r 0 . 8004 . ical t.oth .
78R S LA kBl e SRRy
atathe amngeawhw difnilpe oolypeptidaru I’RhIeOtgi‘rﬁ Allight f;ha’iﬁ’f, ia3M@ded herein,
i mmunogl obul.in fr t .thereof; at |east 5 i
cro B ar U8 Sh 6Vl SR TRk, Robe) fiagment i
contpséofNe 17ght cRin 8 BRIC A d RiaREh1B Yegdbns@T one heavy chain. The
i mmunol ogi cal ly functional inmmunogl obulin fragnment

hepyip eleagtt of ¢ N(abé modgoilecqanacti form e slisuffids homd erith anether heavy chain

oSSO0 30, P QNS A AR 10 SREEUL Rl i

maerecbfahd eqyistantciegion, b@medfrﬁﬂhl Cuitenl i@t doﬁ’m&lsn SLQxhlma[tl aﬁﬁﬁteﬁshain

alnvrla ere conp S|n 0
aisfffned e e BB BEfeBLbro oy Cheiog oot 2 Sabgp gaolecale. The
Fv ﬁ%ﬁh'&%ﬂ&& thé earﬁ%lerl@%@ﬁé HoRRUENE heddy ﬁﬁiﬁléh@ Efdind But lacks

SEQ ID NO 12 or an anfigen-binding or "an

i mrunol ogi cal Iy functional imunogl obulin fragnent
thereof; at |east 70% 85%3pr 90% identical to the
am no acid sequence as set forth in SEQID NO 80, or
an antigen-bi nding or an inmmunol ogically functi onal

i mrunogl obul in fragment thereof; at |least 70% 74%
90% or 94%identical to the am no acid sequence as
set forth in SEQ ID NO 88, or an antigen-binding or
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| east 70% 85% 90% or 94%identical to the am no

aci d sequence as set forth in SEQID NGO 90, or an
waesgenedi ndi ng or an i munol ogi cal |y functi oPel/US2004/022876

i mmunogl obul in fragment thereof; at |east 70% 85%

90% 95% or 99% identical to the am no acid sequence

as set forth in SEQID NO 91, or an antigen-bindi ng

or an i mmunol ogi cal |y functional inmunogl obulin

0t 0

thco? enti ca?é] ‘lflgs @Bglg%hﬁ%%gﬁo Zés%egrﬁenc@édg%%s?eg %ICI?LM%%{%Y and
ligHEQhiD WeEabl8 2egions haveadden g‘,emebtedd)yng flexib&nlinker to form a single

SRS R LT W T TN (T -

diselReddiis @Etaﬂ@n themABAPP A&t AppaeitRAPRIbEStRANT. WOB8I01649 and
S ID NO 84, or an ant|%en bi ndi ng or an

e NRs 6976778 enb1,26h403- | nmunogl obul i n f r agnent

ther eof ; or at least 70% 85% 90% 95% 98% or 99%

i dend ibialent entittedy athien thaa @i "thudiesgeeifie cordsnydfungignmely antibody, in
cergalg én%dﬂ%lerﬁg (35 %%d&&e?@oﬁ)aﬂ%%rr#% ﬁg{élﬂ%oﬁ{es %a¥1n% 1dent1%a1 antigenic
s;iebﬁbeyaf certa| n ot her enbodi ments, the invention

provi des an isolated human anti body that specifically

bi ndis ez Oaiboly ftagdify add dpedfidity a@drdingdusahe igdvion, an

chain CDRI, wherein the heavy chain CDRI is an am no

angibpdy sukptrsially dphibity adhgsiop @ésat ligangh, 19r 2 sespion rhiencan exagss of

aﬁtﬁ%df‘?@dﬁ@es%é dusff C;I B ‘ﬁ%orﬂsbcfu%& t ‘i’ééggtok 'BB§EQaEPaHNQ 268; 40%,
SEQ 1D NGO 105, SE r 110, or QIDNO 22, or an

6@t $0Yr8 356, ratimaye 6as measiwerhinth ofiicesing/arf imndtre opmbetitive binding

aism;unogl obulin fragnent thereof. In other enbodinents,

¥HE" i nvention provi des an i sol at ed hunman anti body t hat

spe fL‘caII blnd er actor,an ri,ses. .a

5 Eotns Pt udtar 8 RS RolG P PR ESbiBok or
sdbStaﬂﬁhll@fnkémc@Cdnd eSBEE Toktioh abf iaS targdt h@ash E)O%huﬁ}?% binds.
or 94% identical to the amno acid g{ﬁguence as

Aperdinglyna Spaytiplizingy agpNGEr angihodihisi ¢ AfiPlegkine oaﬁubstantlally
DS e GBI BT o
regjoinde, sefqNEHC e “Ssbstamtialyo reduce nisSE@nE] MOmM&N65t Joast about 60%,

o RAINGOF BP0 o RO PEHETAOR. oat <Pt i gOgh more preferably

atl 13@{1&50@&3 0% OstillBore PtdTerablg iaflles GbONR B8 YR toSEirefefiblylatildhst about
D NO 18, or an antigen- bi ndi ng or

an
9§ ﬁﬁ%ﬂ%ﬂl@mf@w qfp cmﬂeﬁl he aracheriesp (-8 nhyRagERL:
thereof; at |east 70%.identical to the am no acid )
sequBcdems Sepitoper tinclidps SEtr | @ptesminant,7 preferagly a polypeptide
S . ; | :
I3RS 09 FER0 T ORI Rl e
cartainB&fbodimenits,caplitop® dethlmia'mtmmcmde @h&a'rqal]éyl acﬂlvasusfedze groupings

orth jin ID NO 1 a Nt i r an
of FiolAEe ST Pt e Sk ARAsC BUPPHOP) RipiDfe OF sutfonyt
globfy, @@fl; irl Bery:Sh eﬁiﬂaéﬁneﬁﬁb%ynﬁﬁkssg)eélﬂe thfb\éﬁﬁlﬁlbﬁibnal structural

provi des an isol ated human anti bo y that specifically
chgrastisistiess wadigr onedifiq gbaree cheracterdtiishi @8 apitARAvima|tegiap of an

1{1‘%@’% @ha : ?ur}léf@; 98@???'(;?? } hglent I@aaﬁrﬁ&tégihldan%lggﬁﬁ fiC&id to

speecifi dal&se indnae aasgenewhdroitt preferenSEG lr@ogﬁizesl ﬁi target amtigen in a
ant i gen- bi ndi or an,j nmunol ogi c I fun nal
c PRI U BEL T AgtPias ABF THEREgec , ciyagdjments, an

80% or 90% identical to the am no aC| d sequence as set
forth in SEQID NO 95, or an antigen-binding or an

i mmunol ogi cal Iy functional Bgmunogl obulin fragnent
thereof; at |east 75% 80% or 90%identical to the
am no acid sequence as set forth in SEQID NGO 119, or
an antigen-binding or an i munol ogi cally functi onal

i mmunogl obulin fragment thereof; at |east 75% 80% or
90%|dent| cal to the am no aC| d ‘sequence as set forth

o NN~ 1 P~ 1~ A NN
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set forth in SEQ ID NO 125, or an antigen-binding or

an i nmmunol ogi cal |y functional inmunogl obulin fragnent
wao beseoRes at | east 75% 80% or 90% i denti cal POT/UR®04/022876

am no acid sequence as set forth in SEQID NO 24, or

an antigen-bi nding or an inmmunol ogi cal | yfuncti onal

i mmunogl obul in fragnent thereof; at |east 70% or 80%

identical to the am no acid sequence as set forth in
e A e B0 B8 A R R Bl o dssociation constan
is t<iY ‘f morsr praferdbsawhery OoequiliBOsmidtisexiatival congtanthie <idi’rd, and

i d .set. forth in .SEQ. 113,
i RN SR PRt bo BRI M et onal
i l.obul in fr. Nt t f. . ddi t i | .
ey A il £RCER R 5755 b2 BB, when
thavb bati¥odibatecs pEgd fiddnabdlYorbitgsialy va\éﬂaﬁﬁﬁ@/\'%ﬁtcfﬁgh Ofhe most
e

and conprises a human |ight chain CDR2, "wherein. o
widpkeuspd anghrapich methads for detquieining whesher ko aptibadiss dind7goidentical
. . . e .
ot S5 Sy, SRRSO AU 1 Bty o
nunhen 06 Hiffgrena forynafs, nsing eithdr latmledagigeb ot labeled agtibody. Usually,

_ oF : . .
thé g%&,%ﬁ g infhoniER ]Eoglzltosiﬁ%%t???%geﬁ he ability SRS A&bSdies to block
th@BindBeIvf RibBidi BetiKYdicd is mbasdRal lﬁﬁg@@dﬂ@éﬁwmxﬂzgﬁahabe1s.

i mrunogl obul i n fragment thereof; at |east 70% _

| dentheCaim t'Suehtreisafbd Befl @ &POHRED CRerfitalS@mpoBhd M hiixture of

SEQ I D NO 120, or an_ antigen-binding or an o
chiemisgh eprappuads.| 3/ biolpgical sraromaleeyteo g 6b ekiractfmadgnizem biological
miBengof; at least 70%identical to the amino acid

sequence as set forth in SEQ ID NO 123, or an

ant i gen-hi pdi.ng n.ifk ol oghcal l.y functi onal .

[ mm%ogf%bg Ffr%’ ftﬁé\é%enﬁt %egr 8o ;lé%gtedl erg\{;é S %b%lcgpoé%t%n of a
detedblel markert 0.gt, ibg indtrpatiei of s@diotibelrd amiseicid of ittchient to a

EQ | Y. 126, .or an antigenbi nding or an. . o
bR g@le% MpigigH Byt G e idﬁ‘ﬁffﬁg &y 3ﬁhﬂlqdrﬁ‘?¢ladﬁf§mstreptav1dm
tRaLROf g isingast Y Yl j, C 0 '
LSRR nfhchb st Sl BN CH Ol e,
chgmilpgmesashintierkgr or aarenzymrativo hesyiity sthatycaiuec détosted by optical or

' I lin fra nt thereof . at ast 70% .
Coli gen% |‘ga 6%1061 > 'heﬂla%}%bn gr&lﬂacﬁlggatgeﬁ%eeha%lsg%q aﬁ&t’% thegepeutic.
VBiois hr&lt}N@S oIlQaltbeﬁPg @m};@elbﬁc}@e !anﬂ)igﬂbd:bjlm@’édﬂlis_ @r@fknown in the art and

i nol ogj cal ly functjonal i nogl obul i n fragnent
m%}ﬂﬁ? it abxentngRetly mf}eome@@%%@lﬁfqdc%ﬂre% HoEpigri gfdabels for

oRefli RS AR EM A IrSRIt 1inffdiNo, the RIFQWiY: Mdioid@Bpes ¥ r@fonuclides

p
ant,i gen-bi ndi ng_ or_an i ogj cal I'y functi onal
(egmin 2%1, g%hﬁfﬁwaﬁﬁﬁm 1%2%,0 l;1), dtuokesaent 1413 (e.g., fluorescein

. iLcal t ' i e s set forth,i
1sd§@%55{ah§tﬁdr 1?[%‘?? ?%(?d%ﬁgeaﬁ(}%i lg%tﬁifrg%f% gﬁﬁsgﬁ%rrs)s, aerr]lzymatlc labdls (e.g.,
horseradish| ogiemaidaye, f uedal@raidasaymuhaifenbe)| i nikdatiag mephosphatase),
therepof; or_at |least 70% or 85% identical to the amno,
chepflimuinsainabelss helen (lahe, Speh SEGAEIYNEOUPEY andprefetemmined
EhRNehidped ReboBhizad YyMHLResReHF 3¢ 161 18R % e i i
po?%%no f“%ﬁﬁ in fogglgznent ther_eof_.bpl nﬂogtte{]g?gér%bodiengwpgf pat
sequeacgsnPadingositep rfor etendaan antbndagse enatal rhinding doeihy, thapitope

eqd f.call ' [ factor and c ri a
it e iheiboBlrta®, BERN S BN B BB R (R Frer
n <sbat 2@pfeadeustiérathsits redate petasial #0%6 hindBh8.i dent i cal

to the am no acid sequence as set forth in SEQ I D NO
103, or an antigen-binding or an inmmunol ogically
functional imunogl obulin fragnent thereof; at |east
70% or 85% i dentical to the3am no acid sequence as set
forth in SEQ 1D NGO 97, or an antigen-binding or an

i mmunol ogi cal ly functional inmmunogl obulin fragnent
thereof; at |east 70%or 78% i dentical to the am no
aci d sequence as set forth in SEQ ID NGO 121, or an
ant i genbi ndi ng or an i mmunol ogi cally functi onal

o o oy -~~~y -~ o~
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thereof; at |east 70%or 78%identical to the am no

acid sequence as set forth in SEQID NO 16, or an
waesgenedi ndi ng or an i munol ogi cal |y functi oPel/US2004/022876

i mmunogl obul in fragment thereof; at |east 70% or 85%

identical to the am no acid sequence as set forth in

SEQ ID NGO 109, or an antigen-binding or an

i mrunol ogi cal Iy functional irmmunoglobulin fragnent

ther e jerftblofRARhal d%??lti:’ﬂ ggh’séaq{eré&% ﬂlglﬁdénhﬂ% ﬁGﬂ fhnited to, any

sequence as set for
quantitygefie pibsdhergirom aalwmgrﬂuung) bn@xrmaﬂly i.mfng rﬁbng ) |Sath living things
|.obul.i.n ent_t her eof ; e 85% .
mcf‘rﬁ'u ug e 1%0’( llttrh{ed etlgrﬂ ag%,l ralcg,elag%lwg% rg@%}sf S?q/ Rthlelhammals.
Slﬁﬂi@ubiﬂarN& intude, bak alamoalimntg@ftr bioad] sf&gmﬁ; furi@B, cells, organs, tissues,
|nnunolog|cally functi onal |nnunoglobulln fragnent
bangebongrmarteyg lydph ades end gkiphe 4D4 ant i body heavy chain
and | ight chain varjable regions are shown in SEQ ID
NOS: Thmtealﬁd 'Phormagaiisal pgepb oy dragywesyesed heggly refiers; fpea chemical

oYl oF bort oLk e SiRAUPs BiceR HRABRIS tftr when property

adminisizodlly t¢ @ paieat. n Bhebskpmtsicaal “ifafmadenticallyr effdvtive amount” in
|kemn n f the franmework eS|du

rofReteB IR A BRI e SRR PR PRI AR ??fmnﬂéodws

oS8 iR dal@stostbl téanl haUaediRd toalt R e@edrtlen bmeMmttloTehe said

corres ondi ng positions from other human anti bodi es,
ﬁ‘iﬁ‘%g?ﬁ | comBesHarsnBieh oanehleef abolisliing i iermatientsansdered, the

dé%%‘sep B Sendtfivi esﬁélg b fe hﬁeﬁﬁﬁ stif§s vﬂ{hb& g&ul‘ﬁf J st s)énsmvn'y
or non-I mrunogeni city of uman ant | Sel ect
thofsheldité o legeladotprrablei to ¢hag nbswovedom Usalmyulba:tsu sed to
produce versions of the disclosed anti-NG- anti bodi es
and Ar‘dgoslat’ss e c@mlﬂtla‘nhlaat Wianlé befl ifogh teninentaict@tiig to the

of af f.i ni t. shec |p|t |nnuno , f .
ol inivh, SRt hand oioBRhng o g Gty g Gbly Berein and
indluti€ EMBhic\4Ad @BO NGTEMESiated MidoRRM QSNGF- lﬁéal?até@éh@éhtséso 'fhcludlng

can be expressed in cell |ines other than hybrid

thegq natholegienl conditioms sdichasedisnosn the maswanldo thegli S@ﬂ@@m ugstion.
parti cul ar anti bodi es can be used for transformation
of alkeutermab(NGemedidteddishesst apél NGTAmedinigi regndition’h esmmpass
qu he ach
Qcﬁkﬂ%{)%cﬁ%oé S §£r?£ﬁ%%d&c?%a& glgt}l Ierease glgsolilﬁ\;] 5 oncllr}éreased
sehgifitite ¢d INGF ﬁmﬂmﬂimg’; hut frot lftm&mlptoe apme k;ﬁgi nggntal §ain, pain from
¥o| nucl eotide in a VIFT ﬁ into a viral vector) and
s SW8ICAY RithoSpIn: gFFU Rm& hi'¢He #APUHECR oPT vERSPEP) Gsalgia,
dé%/yehﬁﬁﬁ% Béehdel %ﬁéﬁﬁﬁ%ﬁaﬁ\%g rh‘aﬂ‘(fbr ' dﬂr&rﬁ@alé’&ﬂohsrﬁsstroke thalamic
exenpl i 216, 4, 040,
padn PABlraeg,, dld?ﬁﬁPSAa@Bgedlmn(uab |deﬁ¢1ewy ohdreme ﬁ'érIESS/), toxins and
a r f
cﬂéﬂéﬁg{ gi%py]é&%ﬁgq %tefdgglé Xméa{n?cr %ﬂ&fecr) glgcrl &?@é/ l}é} 2(8&) 03 sclllar and non-
vadepandyujromed, henkios t hdadadhe, tg’eaémf anfladmatidad, hﬁmiﬁ*ltfsp rtheumatic
i ntroduci het er ol ogous otides. i
il P PP B oh CPHHCR AT hastel qupirome,
inflbhn@toRy B disbrdbrs e ThRmafli ok 3Rtk 'bﬁ{d@& disaast eﬁsbhﬁ’s@s skin
cal ciump osphate preci pitation, polybrene nedi ated
comiaists ewith oimflapmatasp | eompongnis,o sunbarm c@ardipar deiineatitis, myositis,
negﬁggg;??%%yv%&g?% Id#@%sg Ic}))yn&g n?]%ﬁm‘%ﬁéﬁ )COI%({] t1on n%l%mn}il’tory pain
andushiatedaltyipdraigekia Gluﬂ alledmﬁnj megropitkic qrﬁm@dmsdtlzﬁaﬂhlﬁféﬁ&gesm
of a heavy chain constant region, a heavy chain
vari able region, a light chain constant region, or a
light chain variable region of an NG- anti body of the
invention is inserted into ah appropriate expression
vector using standard ligation techniques. L a
preferred enbodi nent, the anti-NGF anti body heavy
chain or light chain constant region is appended to
the - termnus of the appropriate variable region and
|s Ilgated |nto an expreSS|on vector. The vector is

o,

o o
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ENZ. 185 (Goeddel, ed.), 1990, Academ c Press.
Typically, expression vectors used in any of the host
w@eios®1926¢ | contai n sequences for plasnm d nai NPENHINE4/022876
and for cloning and expression of exogenous nucl eoti de
sequences. Such sequences, collectively referred to as
"flanki ng sequences" in certain enbodi nents wl|l
typically include one or nore of the follow ng
d gn
R B Bl 7 oo R PORERK] potn
deagferentadivh osynd®mesneshma, epitheliel dissuat damgs equudysienction, herpes
.cont ai,.nj a dagnor and ceptor. splice
s e oS L hedBel E6 bty dssiefptestnal o
V@eﬂﬁletrbglﬂns awdsuﬂaos ®uEs Diallghioftg sKiht feactiorBO Ipy@dRN Witdidop Neeneral
sequence, Ilnker region for inserting the

g%HeméﬁSEmdcihéOféﬁéo&PW@S tg@émﬁougyer@p@m,déuqd@n%eulé%r dasogptor or
A8 Aniith S GraBlofHTR sl g}%o € gastroesoph
2 ﬁences S ggos%ussed rbe{ Y tionall y,ﬁ%ﬁé \“%%Sc Ogsr()p ageal
rerﬁluy, mwereaits, and' tisggtalgacodi ng sequence, i :
ol i gonucl eoti de nol ecul e | ocated at the 5 or 3 end
of tAe waed ihelNGE &atﬂehmyeﬁedﬁypwmdlme’ amd:li ‘ﬁ@r@eu;nmﬂy esffective
t he ol i.gonucl.eotj de.sequence e des HIS su as
arH%%Hlvg% ldﬁ,edawgtl h‘rgfere ggto %lyg s QL (g tlcai: composition
cdha R atel d¥infork RAL-HENZRNGH Mfnan DkibOUECrebR§ toMH fhount or dosage
conmercially avail able antibodies exist. This tag is
suffjeiptap| nroduss dadesised Frsulh 61§ puhere der thseapy s¥ig Bssichislepfor anti-
I t
it ROERAA Sfioq @R of A8 M nEon B EE AAEE rosls it Bl desived
redogionae linflardhdtioni amgi/ op plznn;c fior etangrie)aato kppateo mbber@bﬁjdecrease

o i, B Bconeal 8o rDaPRieRl By RET P ekt | o ooy, o

theRgeRRall U&ﬁ&ﬂ\d@ NdrhotmP €isI @OMBErf I M thd Car¥kiirhdr® NGF  human
anti - ant i body polggeptlde by vari ous neans such as

anfibodyies b puthipignigie jahibihsies sqrpe periadpfdlec, ope gk mor@of the chmcally
oA FURE TN oS SRR, cor T ST, st
oy pairg.in afulyectaresiod &t wiso vithdle 4gean Inhbke prosmt mbﬁtumpami‘eﬁ“feotwe

or strain ac nation of flankin .
Gtnfeneabi N AR et ey rpincs B ieeption of
pdidtdsMRiatelS wit Cohy pAILfub bRl Qbndtidid. 2Tk itAg nSERBER NFethBB)esent

be any prokaryotlc or eukaryotic organism any

inyertioah gt leme r ConiRpE T ansherarenagied aiariant thsreodngre msedqto refer to the
e t e i

pl%(]%\ﬁg gn elggtg{ |(J\§atp ie(Lgléﬂby,ﬂ'l;]itEi ﬁIZ’ ggat&fogle dI%Ia&rac hlglhg/r } dbfin of an

uﬁaméd exgnt ecgiepaies s effedtive anohat m;ztvar;sdmendlih'g on the specific

HE L R R MO ST T

vd-ife@}f ot fakrBfseind cwhdition3avieted e the RIS Q6B edteteaid the @cdfeﬂtvy of the
mappi ng and/ or fytgrestrlctlon endonucl ease di

digerdere afpriamplseifitho vehider arapfrhumangyGp dumen egfgleodéz@@&) dgto be
adtSinf{rdd 5 \%H)Ff%rh ?lflc% quﬁée %%ec We@ﬁt A ?%ﬁeﬁatlehtnas well as

SONE cases nuc I de Sequence o
ddsk andgionsss eumwaml mjcitbeialemobmmed-lmn @reclihisalf iramki wgrk would be

o PG LB Y SRR 4 B Bt R B i viro, ome would

al6d QeYigiOa viMRy BEpreadlinical inOWMry sfidRORS bBssuch PRrambRtkdsNtake,
sequence is known, it may be obtai ned using pol ynerase

haéﬁhfen dasac (PRSI PER) aﬂ&f/ sleteppingtionofi 3 afiefdive nareount or a
library with a suitable probe such as an
ol i gonucl eoti de and/ or flanking sequence fragnent from
t he sanme or another species41VWere the flanking
sequence is not known, a fragnent of DNA containing a
fl anki ng sequence may be isolated froma | arger piece
of DNA that may contain, for exanple, a coding
sequence or even another gene or genes. Isol ation may
be acconpllshed by restrlctlon endonuclease dlgestlon

oy N A IA [ . r 1
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sel ection of suitable enzynmes to acconplish this

purpose will be readily apparent to one of ordinary
W@ RG0s019206 t he art. An origin of replication i SPCT/US2004/022876

typically a part of those prokaryotic expression

vectors purchased comrercially, and the origin aids in

the anplification of the vector in a host cell. If the

vector of choice does not contain an origin of

r e S
HEERLFELy Spalk Qe P n R BTRGY T BRSNS of dhose
skibctiothe #or exanpl e, the origin of replication from

the plasm d pBR322 (New Engl and Bi ol abs, Beverly, M)

I s sAis usddl leeréio) theosimsgfremenggatt etdvaahd NGF” aiel defined as all

varl us viral .origins (e. Sv40 ol yom
BEHBUT PREGIeS DL SHEh oo TR e Ged bR hugpen NGF 1120,

ﬂﬁ@ﬁ@ghpgggqbqaggosuch as HPV or BPV) are useful for
cloning vectors in mammalian cells. Generally, the

ori gAg kd " BRLIC Al N HIIP OREOt S “fiBbta e%ulflﬁ‘éd” means a
manmmal i an expreSS|on vectors (for exanple, e SV40
camoyid of spastes dhatus 8 edomibnt apesessitresehis@ e ontaampler bawds it is
mé)léquglhn?g t: éla ré)nrgpto ) l{l(@gléi ﬁng'CHe t I O et go%ng])og lt()lg)on In certain
efibddrnens,i @Iaubmhtiagy rpﬁl@ilﬁ@(ﬂ] fﬂ’ﬁdofS e VteGOIﬁpbsitﬁ)hnWh\étblﬁ the species
transcri t|o ally tran cription termnation .
oRRYIFEh Belep %Dak H ;PB’ECF’&t 813 ofag basig) ef pil apacremagfriiar species

pleGint. OWE geIJPaYn @m‘BQJiﬁheEtsS g qm%all}y\bhlleecohﬂ)%sﬁgﬂ Y81 &BmipSise more
eaS|Iy cloned froma library or even purchased

thew rahrewtc§ (b, §5%s 99%; 95%% o Wecobrell m@crgmnlaalsscmsepresent in the
d cIe|

ngp%g é)é ?XSBUC %gié’rzéél@% é}ggé?i@ 1e§ 1sn urlfn eltli B\ n%g{ ﬁi%r?oegenelty

(containbriant speeice rn@mdgs)eadqwcaa‘demrtha esm;sssiﬁgh Bga fcofive@tional detection

syr and _growth of a host cel
%@Pé@t?" ey ey FRMPRSTH RN FOpils; Essen %ag%é? |aoﬁn§ﬁrli?é?f°m°1€0ular
gRes encode proteins that (a) confer resi stance to
antlblotlcs or ot her toxins, anpicillin,

tetr@&yg+ﬁzgﬁegp ﬁﬁ&ﬂgﬁﬁh%lﬁﬁ%mﬁﬁﬁﬂﬁﬁ%ak'C host ceIIs

(b) co t auxot rophi I cienci'es of the cel
Y Gl t
compl %‘;ﬁ%?% Pkl SRl TS B AP B o
p@ventdtive ikeasareyci hosesinshaedced genmpntt meludtrphcsel dlready with the

oA RS e RS M SR B

pres&fled or selection in both prokaryotic and eukaryotic
host cells. Oher selectable genes may be used to
anpl irfisst diBerd@Reed iRl b dohteR€ sRSPLLESRS shaﬁ'fﬁ!:lhflé ﬁlﬁffdllﬁ@s and
is the process wherein genes that are required f
plprabties ol inglude thesinevlat.critical for growth or ceI I
survival are reiterated in tandemw thin the
chr ofrewotieg tcof:er@dn: cwbsdimentyof dreainveniono intiodipstdlineted to NGF

cells a i tabl sel ct abl e
R G S i AN R R
1narmdln@rbaﬂﬁﬁteﬁﬂ1fb330,tmmmhnﬁenddiabaﬁe genes. Mammal i an

cell transformants are placed under sel ection pressure

wher i gheORpact ol €hd fnaa&foararfanosn@aefunﬁ heitheh Ynokdalphal thntiBodies
survive by virtue of the selectable gene present in

rajyqd agadpst ghd hasang biojagirap aréiswwﬂ%lqahﬁzﬁgé“@ﬂworcmmlag fguman
Q'H&tﬁ&f %gtftcﬂ’lls | 1ﬁvéﬂﬂg§ ’ r&\f?&g' ﬁﬂc@(ﬁ ablas gﬁhﬁ)’]ﬂsﬁg Gucleotide

concentratlon sel ection agent in umis
successively increased, thereby |leading to the
anplification of both the sel ectabl e gene and the DNA
t hat encodes anot her gene, gpch as an anti body that
bi nds to NGF pol ypeptide. As a result, increased
guantities of a pol ypeptide such as an anti-NGF
anti body are synthesized fromthe anplified DNA. A
ri bosome-binding site is usually necessary for
translatlon |n|t|at|on of anNA and |s characterlzed

o ~ o o . 'YV
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In sone cases, such as where glycosylation is desired
in a eukaryotic host cell expression system one may

woreivspu2ed e t he vari ous pre- or prosequences tPRCT/DR2004/622876

gl ycosyl ation or yield. For exanple, one may alter the
pepti dase cl eavage site of a particular signa
pepti de, or add pro-sequences, which also nay affect
gl ycosyl ation. Thefinal protein product nay have, in
sehE&lcesl eﬁ&ﬁing' b "8l ¥n e f&#ﬁeafv& raﬁa 1%'“} @Halﬁ‘qh%uglg%lobulin
e mature rote|25 one or nore ad al am no
mplecilds npartionlakpregeinoes oshriesgonding toottheh awegiableemegions thereof.
totall r oy d. .Eor exa final protei
pasRistr I SoRRE0 o BRE oS8 o iiiBect P seBists Eorrmanding to
cdmiplérh@tmmdbﬁaﬁﬁm@ RI6ag €CBREE sp@ifiaubhetbnl CBREthrough CDR3,
not er m nus, Alternatlvely use of sone enzyne

Ofdhéal%‘@é and light ghains gEyidedi§y thesimyeptiony ko M@fcano&wr fagpagt the
1n9£nt1toh HeRLd ﬁgbrﬁ)dﬂni/aogaié gzl?d ckil 1 § thdlZ s§4he 1&%&§H§1Gbulm

ar ea th|n the mature pol ypeptide. Expression an
molegren gnd ewtibodiesp fpmﬂmablyn m@nbcvlomal vainhbodlyqo ot ahé ynventlon The

t t hat
SR 85 ROPERC Plabte) i nd SHBRBEARL ol et bumaipns of
arftidediad) tprefdiablyambhdudshal aHiﬁb’lfd@Hs%i%ecaﬁgalhﬂ’ﬂtahdﬂﬁﬁifrﬂgbﬁgloglcal and

,sequences | ocat ed upstream e., 5') to the start
imrggofpeirel spesificliy: fqrbapdi élu(@@ﬁ\@%l ly within about 100
to 1000 bp) that control transcription of the
st r uelabdity feelene mdoesensiryctanesabasawizse homan logi i prapteattificial
l as n
oHIhGRRE (Ralsfintl BB ucc ] S (L HIREE ol proyides an
advagngaseabpreack lts elfidatimgthe furnptivoad cﬁmpmelatd/bf wntge]largetw ictudely

control. in onse 10 SO in cul.ture
R o7 v T Rt NP L atES 0 BB o Fugchermore, the
utllightidrestisue teGhrolYIBr $ubstit@ABEs Brholis lodEMdhtthdibhid equivalents
pronoters, .on_the other hand, uniformy transcribe

prg@ﬁl@s PRIy insiehish ayo Ahe expressionl gnd regklaton of drumas, gepe tvoducts
ddri %bciegel mél, &lgﬁ]tcgﬂllmlfﬁ‘i/(ﬁflmg 0] ﬁ%&r gﬁgﬁqg. ntd’%hélfqrg/%lvement in
pronoters, recognized by a variety o
dmmm%mMHﬁknhmépmggmmGu are well known. A suitable
pronoter is operably linked to the DNA encodi ng heavy
chaiAn tmpdriagihiractival apptioatjomi of |smg1 Astradedlyiis e hambmb@tﬂm” of the

of the invention b ronpter framth
Qi COEIOBUATEF SEEe PTGy AEh g CEare iyin (2) Toc int
micl $€ WhidhOthé REISHRROISEE RNERIVE bese MBS SQs HRSopportunity to
vector. Suitable pronoters for use with yeast hosts
stugvemeghaismp pdekliogmrogiammed sxnressitagod assainhheiagtibadies as well
t r
asqg%ﬁﬁgﬁlgggg U1 eYSG ! FutRERorE RUPh Shifoqy Bl ARL 8 source for
prkahw&mn ahfiiily homed enonbelonad netibodies I(Maibs e d t o, those
obtai ned fromthe genones of viruses such as pol yoma
Vi r Ukhe tenm ‘ﬂmmm iahtibodyddaciaddsr asibogive havifg AAEISIY i ah8 Sconstant
2), i ne illoma. vir avi an, sarconma Vir
re i, HASAM G At B o w8 SRl I gnaglapubin segusaees. In

ceﬁ@?ﬁten%ﬁlfn?éh%bh&fmﬁ :EHtﬁBdl\J!; Eﬂé%r&ﬁc&ﬁ\{%-hugaﬁ ?ﬁan?rHélE qgéh‘fdmg,

manmal i an pronDters i ncl ude "het er ol ogous mamma
bup mehiimiteds to, fredentsx sinbl as, mise and s#ie cind Jagomsirpliss sweahdast kbits.

er nal pronnter
ceﬁ lﬁier 100 dlmentt hdég%b ur{u%ag‘lgs are pxiodu ?e\mley%nd%@%d:eg%r |I§} certain

enﬂfodnmmg hﬁrﬁa{ anibstieand prdduotdiecoBiidntlyNat ur e
290: 304-10); CW pronoter (Thonsen et al, 1984, Proc.
Nat|. Acad. USA 81:659-663); the pronbter contained in
the 3" long term nal repeat of Rous sarconma Vvirus
(Yamanoto, et al, 1980, Cel #322:787-97); herpes
t hym di ne ki nase pronoter (Wagner et al, 1981, Proc.
Nat|. Acad. ScL U S. A 78:1444-45); pronoter and
regul atory sequences fromthe netall ot hi oni ne gene
(Brinster et al, 1982, Nature 296:39-42); and
prokaryotlc pronDters such as t he bet a- Iactanase

e MY Y 4 o, A PN ~ FrUE |
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that is active in pancreatic acinar cells (Swmft et

al, 1984, Cell 3.8:639-46; Onitz et al, 1986, Cold
weprosg2bar bor Synp. Quant. Biol. 50:399-409 (HOB6$2004/022876

MacDonal d, 1987, Hepatol ogy 7:425-515); the insulin

gene control region that is active in pancreatic beta

cell s (Hanahan, 1985, Nature 315:115-22); the

i mmunogl obul in gene control region that is active in

I [ el | : s I s ol : PIRET

38 6 tglér& iﬁ&%"nﬁé@@t %F&Qf’é%stf’ atnérgg‘fyslfgﬁgéss?‘g%’? dies that are
prépaeedy eeigessed, cedated 18 830]atddbby reCetnbinaiinsdans. 7R épt8@ntdtiye examples
. the nbuse. mmnmary .tunor virus.control region that.is, .
ingfifl GRHORIcS FIPIEER M Bo} ESPOMBITARh G PSIR T IR SRNEF R into a
hdst-&4E bntffodatk isoldbfroibal decsthbit@h; Qpibindtdieal AlliahtildAf ibrary,

control region that is active in liver (Pinkert et al,
anfibgdies dxodpted dioin payanimal ; (gg- Fepousehdhat is transgenic for human

. . 0- el n tr regi on t 4l i WA.
T
6295;(18R2%- ordditibbidinsrprepated aéxprds88Y , créBtddericieola®8 byb8rySBipans that

. the alpha 1-antitr.ypsin control region.th IS

infp ot e GE B i e BBUER Eots et ElsCmhh Db, Spauences.

Sukh 18don{tihant tHighah &indib&Hiedhav ORI @nsthfic@idnk Rdtivéds from
active in nyeloid cells (Mogramet al, 1985, Nature

hugnan gegpline inprungglopplissegpenges. 1986, Cel | 46:89-94); the
nyelin basic protein gene control region that is o
act i Bemamangibogiesl ey dclpase three pdvantageheves menhuRe f8f ehdneric

arfibodibs fo}?ége?iphgﬁ%th% wi03-12); the nyosin light chain-2
g

ene control "region at is active in skeletal nuscle
(Sa nfg’be%a%%% ’thel\?f%e%{o? %%tf'on gf éfe Sa%}ibocgrnl%i I : %ngﬁ rhqairo {nrteggét Detter
rel easi ng hornone gé%e cont fol™ regron at’ s active

with thihethbiy patshef] taehsmaiVEmmunetsystem (8 6destbey éeciarget cells more

34:1372-78) . An enh be. i nsert
et ieat Wb pBMIPBF SPRER GRS IR UGPE pon BIHOBR BRgsadent cellulr

sadicnaahdeht chain or heavy chain conprising an
c}gdr:[ti-IIEESIQ}antjljbody of theinvention by higher
eukayyy n Siafdt! Ao hARTRRL Fuf]
o a8 RS, Sy A SR AR B ATRR! Bl Bhcy o
fopigmutd rthereforatbe estdmdy respensei agrinsirsucttam amestadsangibedy should be

b PR b BRSSP ERGPA i gt

antibadygcri ption unit. Several enhancer sequences
avai | abl e from mammal i an genes are known (e.g.,

gl obd)Nnjecle@ TbARBmar BtIFddles RlvBhRed edpRrted @ Bhve AMEIf-life in the
|nsullh>. Typlcalué% however, an enhancer from a virus

hynean @reylatiqn gugy sl wancte halfide el hunangantiodiesy s Ingegtqdyhuman

an?igggfgg Sl eﬂi@ng q{a’lf—lﬁiiéeesgalt%ﬁgaidgﬁ]tmp G& nan@R8y oc urring human
adenovi rus enhancers known ih the art are e enpfary

angibbdies; aNgviak emelidrsindl dass frhgqueatdaseatoitergiah. eukar yot i c
pronoters. Wile an enhancer nmay be positioned in the
vectThusefillyelunn anibddies areaexpedicd go seujitgine ehe irhmusogenic and

ically located at a site 5 from ronpter. .
oty Eapmits PEESIIS st Welnpvﬁ?éiﬁf%we&&@@e e fodbirelet ingrease
thé re@ﬂf@a@;g%ﬁ@%éfb ChfMBE bnirii6rad ARtiBodAMMRIIE Mirhah antibodies of the

avaj | abl e vecfor. Such vectors may or may not contain

inggntiops therpdordeerinr el upddaiik thegtrestment mfedironi énd regverieg pain, the
0 ' ey hergj re. ..
w8 helelf i B PheREFERERE, AARGR0, VRS dleCparticuta
advatthygd ofidlel antiadGBRiandbodiexdof ihganeshtiontio thahehes eifbodies are fully
Met hods used for obtaining each of the flanking
sequences are well known to one skilled in the art.
After the vector has been casstructed and a nucleic
acid nol ecul e encoding light chain, a heavy chain, or
a light chain and a heavy chain conprising an anti-NG-
anti body has been inserted into the proper site of the
vector, the conpleted vector may be inserted into a
sui tabl e host cell for anplification and/or

T - o o
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function of the type of host cell to be used. These
nmet hods and ot her suitable nethods are well known to
wo b@sski2bd ed arti san, and are set forth, for eReERPEm®N4/022876
in Sanbrook et ah, supra. A host cell, when cul tured
under appropriate conditions, synthesizes an anti-NGF
anti body that can subsequently be collected fromthe
culture nmedium (if the host cell secretes it into the
hlﬁﬁzgi W o beiatRGibrefl 8 Pati L rﬁFSat ncﬁlee;cluteoﬁlgﬁiﬁé‘f'vﬂgle' frlinimizing
(i1f 1t is notsecreted) Phe sel &ction of
adypp:p ojsadtimne dmmonéselalssomatdd v}'ﬁbdndnamp@mtl-mnseo astibodies or other
resiﬁon

pich %&%%Scaécdﬁ% Pt B e RAES BoB henhisdi speciss

Bﬁgg ﬁ% :c, lgcf llrbﬂ-;:t}gﬁlag% gé%rlil%? n?%}s &%gyl gct:llgﬁnmo&ouse antibody
poiedtidgivia] layged®ddn@is ol tBe ﬁhﬁaﬂvbgmi sAthaf ﬁioh thit®Bfduce human

avai | abl e as hosts for expression are well known in
antibadigs in tha gbsenes eigmouss #ntibdiesn darge hmpasglet fipgments may preserve

th ;ﬂfgé &rﬁij{l bt ge %ﬁ +er§1%yna§flw% @éﬁ? %Cﬁjﬁg Iarrtllgl? bﬁ%‘iﬁfﬂo?? Broductlon

arldi exiptession.o BEkplegmglbasibese aeﬂalayn(aﬂlﬂ@ry(fai drsibodjediaersification

eI s,. ba h ter ki d cel l.s, npbnkey kjdne
arflge| iR O R o S S P ap sy i o oS Fepfoduced
hlﬁ@argantlbb@r@ﬂtmr@ﬂldthéseﬁﬁme fstr@ifs ‘fﬂél’d%rhlgl@ L\fﬁnh ‘tyréﬁﬁbodléé against
certain enbodi nents, cell lines may be sel ec
artYh%IBhg@% ofi értercsh Anheding hemar entiganp.n ddsing he hybgidoma technology,

ant i E%%%@%?W h P%%]ﬁég%%géérﬁ%%élga P%ﬁrg)%ucieﬁl and selected.

enb ne, a
ootk SRl (" IEET BoP ikl W IFrlplion o
pmdalumgarad fslémrepmmlm Ioﬁtlenminognmlmdmt lubctticy abaencbeof endogenous

. sel ec Ant i bodi es of the_inventjon _are. useful for
mH%lP’@éf AR NpEpdyoion; BroBy EaPlespl ddand P éﬁﬁ ihpiea ; gp-line

mﬁﬁurfé)gldbﬁlu@ ged Sf¥ER shélPberRE RS BtaNFRiRIWllISk it in the productlon
Ant i bodi es of the invention that specifically bind't

offpamagaptippdiesyppy pntigen chdlengetsee, sfe..NeFohesis eftabgdProc. Natl Acad.

| SRASES t e..used
Sézillssay§ toZ%%{%%?PMgEQ§h3é¥gﬁﬁﬁg % ?lhﬁkﬂgrong%gg%%%% ggg;
Boigppham atiat. nY biEHRn Amemat, Gr3S. (19393);1Naﬁir¢ 4’11 B - 135at(1904),0Nature

Biolrboune. iy FaoB CREPaptuct BlSetio Ty Sed P9Oftcend Us.

paiee adged 518$ﬁ§937ess 8I7m2919 efseg1u.8ds erﬁmb dsent 5770 429, 5,661,016,
anti bodi es to bllock NGF b |nd|n foit

3.9 Eeti 61625%,&}56%‘5}5;%@@ 545b&96dp@hlﬂ§mlmh @fmqon@ra@:herem by

rebeRAidE 8l 118 eOpRty Forai Sﬁﬂl%sleﬁ? ‘Eﬁ%&ﬁda% 1b&n§s PIes§M e produced in
I nvention a salrelates he "use o oné or nore 8¥

phape daplay hibdires (Jddogehlsoopr esskWfintenJeNol.dBiol 2274681 (1992) Marks

B T S SBGRTRR  SpLLE MEDL, Ot e

al @X RK #1510 Fo10 th\Npreparatibl Cofe ARG SBBSIcldntl tatibiNFTHB & al.,
patient such as any one of disorders or conditions

Mgnasdengs Agtibrstiesand Capces dberap.rAlan Babédi man(£985) ired Boerner et al.,
Jlﬁmﬁmgp9@7@ygy%9@§9§2arnaceutlcal conposi tions
p

conprising at apeutically effective amount of one
t nvention .

oo Rkt tefl S ORAL AL Sbi DSt flgeness o
witearahi @[mal&ﬂhsgmicl foehyreamlilgSefuddtes 1P eSS Ivato btﬁnaﬁlédﬁlﬁﬁ enesis)

adjuvant. Preferably, acceptable fornulation naterlg%

are nontoxic to recipients at the dosages and

concentrations enployed. In preferred enbodi nents,

phar maceuti cal conpositions4gonprising a

therapeutically effective anount of anti-NGF

anti bodies are provided. In certain enbodi nents,

acceptable fornulation nmaterials preferably are

nontoxi c to recipients at the dosages and

concentratlons enployed In certaln enbodlnents t he

T o
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adsorption or penetration of the conposition. In such

enbodi nents, suitable fornulation materials include,
wheiosareenot limted to, am no acids (such as PETHURI964/022876

gl ut am ne, asparagi ne, arginine or |ysine);

antim crobials; antioxidants (such as ascorbic acid,

sodiumsul fite or sodi um hydrogen-sulfite); buffers

(such as borate, bicarbonate, Tris- HC, citrates,

h . ' i . | ki .
R el R o RBRANI Vi B Esitls BT Tergpbinars
anibodivh yleesequkinead thet, tvétileakedetd fromcthase( f€12ToR) tp; human germline VH

C | exi ng agents (su as, caffejng, . . .
T ST g T e spt §bindhe ipampangbody germline repertoire
i oxypr opyl - bet a-cycl odextrin); fillers;

nonosacchari des; di saccharides; and ot her

car bphyahRtSihodiik, e SiASEan TBANKS SorantiR¥iohé B8 species

proteins (such as serumal bumn, gelatin or _
othemthan divotsn| aleeg withotherhumgn Yariablerjegignéshdn gitlumiiegyto produce
cﬁg@gé%ﬁﬁsgngifying agents; hydrophilic polynmers (such

as pol'yvinyl'pyrrolidone); |ow nolecular weight

pol ypeptides; salt-form ng counterions (such as

sodi um); preservatives (such as benzal koni um chl ori de,

enzoi ¢ acid, saljcylic acid, thinerosal, phenethyl
Nﬁ?“{fﬁﬁ%@,“‘fféﬂ%/ﬁbé‘i’%%’é#’ff“%}‘@pyI par aben, chl or hexi di ne,
sorhjc a?id or .hydrgen erox{de?; solrents &such as

gl yc PRIy seepying aritpdy syctyal its fepipd frespaingisg @ detjamer. Each
sH ABtkarRdrGORieAIsy {sSededpodsl SN {dehticAl p&iey 8f p&ypeptide chains, each

suspendi ng agents; surfactants or wetting agents (such
paishaying engi fel-lenpic light rdbpindfypicstle having s @ﬂ?&awv@sghg plcabout 25

I 2 (0 tr -
B oS R Rh G SR LRI AR M4 s Pleuter gt of about 50
7@ kBb). | Theyarsinb-aereiing pagonte efchllidht and deryaheindypically includes a

sorbitol); .tonici anci ng _agent.g (such. al kal i .
viigbl ehigh g aout Jpbie PN SaBdiny B b BRASEI Y  responsible for
aﬁiﬁ%leﬂ b @R nitIBNNTHD bar® O RickRindl pélgioh T dacl @Rbi! §Pically defines a

diluents; excipients and/or pﬁarnaceutlcal a%g;vants..
c@sanREgINCTEpP S e Amvaiientm Gactiar EhoEs, light ewins ga, typically

clgébs‘if?gi aﬁ?&eﬁ%gagllﬂ r%grﬁ?%a’ 1ig[}-{13 gﬁ)ag% M néga]v? %ﬁéihssﬂg Qﬂ%iﬁglgﬁm&ﬁw as mu,

cer arnace
ddanpasind,i ayhanot ¢pstien, dad defirerthel adtibodyie isslyipk lag N NgDh &G, IgA,

dependj n for exanpl e, t.he i.ntended r.oute of
Al FESPFRYE . [20ohA5 Y57k SPRATSeS A HEDEy bt 19h SFped 0, 12G1,
12882 1 N an@ XM | 18M IENDGECYY i IHARMECEM T hafdd 1S MIGERS IgM2.

supra. I n certain enbodinents, such COHPQS!tlonS may
IgAnts|sireiely subdividegdnte spbaasgesdnclydiagi hut mot lipedstopfgAlnand IgA2.
' I o r ] j f .
VAP AR08 SRR R0, Sty Hloly B EARBE B bopt pygions are
jopeidnteyr y 'V hegide of rabauwer Y2 er mione amjpivancids enith dal heavy chain also
. C osi tign may he. either aqueous or nQn-aque '
s "B et o S PG a1 et Em L NANENTAL
IMBIROEOGROICH. N 8%t Q (Paubhy's @) 0D)89aR avel PrE®, NOY UkrcBfporated
or artificial cerebrospinal fluid, possibly )
by, iefprersreint iésdeniiretl fox plbpuspasest.i dhe vadahlo regigns of each light/heavy
it r . inistration. Neutra
c%ﬁ?&%f@ék%@fﬁ%@i%?ﬁg |§gﬁk¥3gg]mﬁth serum al bum n are
further ex | ary vehi ol r r ' .
phar T PR SRl ol o Skl Blee RACRE B Foauivey
ceneped Sambosk befidrer (FBf) jeinediby hteé. HpSevariatde regi@isatBo called
buffer of about pH 4.0-5.5, and may further include
sorbitol, sucrose, Tween-20 and/or a suitable
substitute therefor. In cert4gi n enbodi nents of the
i nvention, anti-NGF anti body conpositions nmay be
prepared for storage by m xing the sel ected
conmposition having the desired degree of purity with
optional fornmulation agents (REM NGTON S
PHARMACEUTI CAL SCI ENCES, supra) in the formof a
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t hrough the digestive tract, such as orally.
Preparation of such pharnmaceutically acceptable
W@ wposi2eé ons is within the skill of the art. A¢EUS2004/022876
formul ati on conponents are present preferably in
concentrations that are acceptable to the site of
adm nistration. In certain enbodi nents, buffers are
used to maintain the conposition at physiol ogical pH
[ y Iy
ooty oBithid s WBlenPbLCDIR. T CORE A0 MR LS cach
peald bipiialy raad iabgneidsb;cdret Bapbedrkdegivhe wiel apgyuérable blndlng to a

TR e i

1cBIHE BipicallP |cUﬁ1pﬁ§b ﬂa@ Bk FR 1t 0ORISFR2EODRD! FRNGEDR3 and FRA.
antibody In a pharnaceutlcalf acce table vehicle. A

Thrapssigngieat 0y asune apide 1o eaple Idémﬁ’élr isppieak e Am [aceorflanse with the
il

détﬁ1 RS i I@aggt# %%% 3 eg@gg&gk B ‘gﬁrﬂhﬁﬂo%gls%lalg%éres't\'?f987 and 1991,

Nstuﬂnat istitutgsrdpdedlth, Bethssiay dil.), lon @Ghetltiaidn Lesky ddBWentMol. Biol.

9 ion Lnvol v he. fQ@rmul ati on of the
_éginféﬁpﬁﬁﬁé 823ﬁ¥h’ ?Wrg%ﬁgﬁgéﬁgh as injectable
m crospheres, bio-erodible particles, polyneric
conpounds (such as polylactic acid or polyglycolic
acid beads or Ilposones that may provide controlled
Bispedific prBinctionpkAntib #iet he product which can be

delivered via depo ection. In certain enbodi nent
hy al fér‘@meelﬁacqrdblﬁvmyh%n @n%@dars@awalilﬁm Al artrf@wéf}f.‘/@e@ aémbody

t I
%rg;, H%I ﬁn%ﬁ? ddlq ?%Hé?tﬂg I }é&%r ug 3‘9 #l@@?@ﬂtdg nrdmgssnes
Bmagcliﬁxeanlr@edﬁei may bt pnnﬂlucﬂi nhevatesi ofodethods ibddging, but not limited

oS RS e S BRI SO0

Laskaagh, MBS Cliankip: m%uﬁm 79otlise® 1a KRBy e g €995 LY Immunol.
fornulated as a dry, inhalable powder. In preferred

dil?éht s, anti-NGF anti body inhal ati on sol utions
may al so be fornmulated with a propellant for aeroso
delivery. In certain enbodi nents, solutions may be
nebul i zed. Pul nonary adm nistration and formnul ation
Prepahatibn af davtbiodiee are further described in
I nternational Patent Application No. PCT/US94/001875,
whi chhe igvéntion ppoides entitimgdies dliat baxdde hamen NEST rTHsesantibodies can

o RodRaR Y Pamsr it RAFTER MV P Bl BRROE" T anbibodics

ofalEinvesiodr @ be palytbnal At nhondElonadnde th A el rbimish#ht antibodies.
administered in this fashjon can be fornulated with or

Ingrefeed crabediments, aatibedigsgfiths inyentipniage blﬁeawﬁlba@rﬁwrﬁ@ared for
e)&{n {?é;:bz %gﬁlgﬁ%?t?r%r{] (t%s t%ggééﬁ?]asﬁrﬁalg ? a%LeSo eS| ﬂ%?’rﬂn?a% antiBodies
(scfe If@aasemplhehmnatmealrlww épplmatlmmé’ubbramh & (D B 12227).he

point in the gastrointestinal tract when

bi odlta ¢oa1m1d:rhmtarit3 dmmhﬁmgenhgmsr (@DRs)syﬁtherﬁght chain and heavy

RO AR PP P KO, afites e A, SRBS eraficd to

fraéh e Reypiodd (FROMSm tHe same] dr@sther, @ﬁécfﬁ@' T G&taﬁpérﬁﬂodlments the
waxes, vegetable oils, |ubricants, suspendi agent s,

CDRE |0 thedighi lasm pad heryy sfaintvariablp GG%QUﬁrPé egti e antikpdyanay be
g&ﬁ@d 4 g&seréu? Hﬁl’h gt '”P(@Lregtgg}ag&%ds%n%rn FIQ? FRs from several
I nvention IS era rovi to conprise’an
ef fective quantlty of one or a plurality of anti-NG-
antibodies in a mxture with nontoxic excipients that
are suitable for the manufagyure of tablets. By
di ssolving the tablets in sterile water, or another
appropriate vehicle, solutions nmay be prepared in
uni t-dose form Suitable excipients include, but are
not limted to, inert diluents, such as cal cium
carbonate sodlunrcarbonate or blcarbonate Iactose,

1 . .
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including formulations involving anti-NG anti bodi es

in sustained- or controlled-delivery fornul ati ons.
waewbnigees for formulating a variety of ot herPCT/US2004/022876

sust ai ned- or controlleddelivery nmeans, such as

| i posonme carriers, bio-erodible mcroparticles or

por ous beads and depot injections, are also known to

those skilled in the art. See, for exanple,

[ t plieat i S 9. 10y

Wi RO PRE Pl SHARIMRER 008 Bhents £E T a6 Henity o
cavetsno g acel seqemcof ThoFBs of the lapti@NGIE amtibodyp peavtyi adhkimsor light

for delive f .pharnaceutical..co sitions. .. .
ohefi e bt 51abed i B RSt GrdicRT iy B o tight chain. Rare
arBRIB1 ARRE R elel TR sl thiéTRéaviyaihd ligBSchathstofanfi-DIGH aitibobRBRkally are

articles, e or nicrocapsul es. Sustained

.g. filnms, . )
notapRlacsd, Yaile i%e &t phtheFRcamine apidh gashedieplacy dkasg amino acids are
l.act i ' o i .
SRR A58 3 SEA TR bl By BBl fnd i . o
gisifed ERiDEBSHGbns dmoh awf-NGH adiibodies f drepiovattiod day be used with a

ref erence),.. gopol yper f Loglutamc acid d .
cdFgt TRSEH ol R oo o R 350 fomy AR antibody.
AReinbtiely, 306 frafted b ridble ﬁgwh@meg@dwa Arsih 8 Gh¥ih dveantibody. CDR

(Langer et ah, 1981, J. Bioned. Mater. Res. 15:167-277
grafinel &n deverivadygag. e M- S-TRalsnt Nosod, Y0, Su4¥178Re 5,693,761,

' L r .
S 3 SRS ar b 88 B0 BleaByreferepce foramy purpose

Appl | : : N _ : .

rel ease 0!((:1 %grrpéggp‘ltj }lrg%éﬁé}rpa?%rggﬁ}b#gﬁﬁeggéﬁiup%ogz&rfaglg%%gc atee that
hayvare Hbstpntep pogdnnf thajumin sebeds lprodetingdscus iosened in hitébody-

art. See e.q., Eppstein et .ah, 1985, Proc. tl. Acad., .
poingsicls T IR0t Mt ST SRPBITEB e SaeieBhin broducing
erfdeBtoat mRnboentiBSIIA36, §ddi e 088, QARLRNGfEProducing human
. 143,949, incorporated by reference. Pharnmaceuti cal _
ingapRslabulin molecsle angd @nﬂgpdﬁsv@déhhﬂ%iﬁ@%ti OB iirasiuee substantially

C . . . .
IR PE RS B AOS AUGPRLTHP ity Teomaoges
utilired digtnchicemg lthes fasbilt meet disrloses i therpatentsy\yghicativans, and references

.C sition i.s |yophilized terilization usi hi s
ORI e, PORTEAAETEY B b ep ety e gRsirgier may
eth16P Rhdthai tds QliscBdred e 3BShiiénal iPafnt ABPRAGLE IPRBECHiBh No. WO

arenteral ~adm nistration can be stored in Iyophilized

9%/24893 owhich inBeselit ineerpomptaddit refergnce &Y iPUIMSse See also Mendez
/3809, e ebAS 93: 148! B62wiRRELAEEy MBYHBI B Ridkbfe for

access port, for exanple, an Intraverous sol ution bag
amyrpuwvpcgk. havi ng a st opper pierceable by a hypodermc

i njection needle. Once the pharnmaceutical conposition

has Beenodoctoml attibddies (mABy) off éhesihosndidn icin bd prodhed\biyal wariety

sol ut.i qn,. suspensi on, gel ,, enqul sion, soJid, or as
of, Teg BT a B PE [ SFBEHTPS o Boptle . sndhesy reriolieorte. the
stifrdSorfidtRr 8l BBri@Sation tBcHnRRAEYofl RoMISE ah@ VRIQEn| 1975, Nature
forn1(e.%§b | yophilized) that is reconstituted prior
P18

2564 %0 mi Miougla sowatic Tk hybhridization rrredederep arsy prgéesreld ins principle,

[ i - L0k tio it. The._.
ot cPLBAE (B0 DaRE KRrOR U RILRE, LT bRl £ viral o
orcopdnid tarsfdmmeticigofB-thmdepesot ei n and a second
cont ai ner havi ng an aqueous fornulation h certain
enbodi nents of this invention, kits containing single
and multi-chanbered pre-filled syringes (e.g., liquid
syringes and | yosyringes) are provided. The effective
anount of an anti-NG- anti body-cont ai ni ng
pharmaceuti cal conposition #® be enpl oyed
therapeutically wll depend, for exanple, upon the
t herapeutic context and objectives. One skilled in the
art will appreciate that the appropriate dosage |evels
for treatnment will vary depending, in part, upon the
nol ecul e delivered, the indication for which the

NI N~ a2 " - . o
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effect. A typical dosage may range from about 0.1
nmg/ kg to up to about 30 ng/ kg or nore, dependi ng on
w0 b@shaesor s nmenti oned above h preferred enbodPeEns®N4/022876
the dosage may range fromO0.1 ng/kg up to about 30
ng/ kg; nore preferably from1 ng/ kg up to about ng/kg;
or even nore preferably from5 ng/kg up to about 30
ng/ kg. Dosing frequency will depend upon the

o RS P61 B E 8 0 o

mducnom:uarthadmua;ea&e\r&sy el egaiished, i | amd Mumzaauodqaa@eols and
i.s.reached that achi eve e desi effect. .The .
te BG4t thyo ﬂ*él?w&ﬁépgaocsm SEpRYe g@ﬂﬁq@wag}fl dhe art.
FudR8Dart@érs fSg.! MBrifd mPElo@a deIsF and ﬂﬁioﬁfbrd&b{u@s’ ard 8o RAbwn.
contain the sane anount of the desired nol ecul e) over
ti My aOfreRfre® cABBEIMRHO BimbR nbHoOBn M ﬁtlﬁ&léd’ﬁﬁké@%@gﬁﬁ@t NGF
device or catheter. Further refinenent of
cap H@agﬂmﬁmﬁﬁdl wiieg doswggeicinsior sanying| partredche pumpp Jeumyme system
r il h . S t t_.of »
ra?l t{hglqrt%% us % y‘Lsgeéﬁr f g‘}lgn% dtragxgg? ¢ mv%e Ig%?%%{r] I?Oa?&p as_ HuMab
mitey chifaif S£ dubiin nﬂldmﬁﬂmrghﬂbgﬁn Uefle Ofnnﬁp@fsoﬂiat &h@)des unrearranged

dose-r esponse dat I.n_certai,n enbod| nents,
hugin; sy de @ %% & i © ﬁndwwggéﬂw .S%%P%eaa fagsther with

talrga‘ea %‘ﬁﬁn&ﬂ@rtﬁ&&ﬁlQ&iva@”th@éh@d}@ﬁS’ust Ji®id RE Bl 10T 8Yefs e al.,

dmnistration of an antib the i nvention
lwwwmaﬁé &N eAS@rdlnﬁhyn@e oricephabifredugadgporesyon of mouse
Igﬁ/f)m n{aé’ 1naﬁe ﬁfﬁl‘s@‘o %ﬁ%nﬁ%‘aﬁ%ﬂt th %H %cécﬂ?&ma@f a(ry?‘ Fﬁ‘eﬁﬁl and light
agai ns en-in ra hon- hunan o tor
chaxargpkgeneauidengd clhds)vai‘iltuhmg aad tsd)rhﬂtttympfaﬂdm ﬁﬁgbniefateahlgh affinity
non-hunman s e of dn1n|s q{ion t he

by, T e oR: ‘PnaEB‘Fﬂ?Sgief ﬁﬁ‘ﬁltbie’ég i aﬁ‘&’éﬁ’ o “Rre K szar, 1995,

InfRh. NRES . nfmbol. O13863-93; HAYIRIEOMd MoBBdrb,0MOdRY Ann. N.Y. Acad. Sci.
i ntravenous, |ntraper|toneal i ntracerebral

T661536r46ha b oFspeeatipn of Muﬂ\@bem@@rléxﬂémﬂop@m detail in Taylor et al,

1§9Et M%Z%CX(}Z(% Re,J %Or&Bf%E%arC e'nnét 1‘)9%' e’m tzonal Immunology
intraporta esi dn rou St fed”

5: 6497| é&aﬁseh&ylkmemsdorlm, l]mbh;amait nmu@lmms Lohlbbrg@ttcm 1994,

enbodj t n y adm ni st ered
Negjgre, 20 Mﬁ%@ﬁ oﬂm&fﬂ e oot Ho rfzfiog%b@/b Ft Lé%wacg?%ﬁ@ 101;
Tdyl'EB' ANatioon, 48¥inGRonal NEnEASIBES i6td70050a i@nﬁ@! &Huszar, 1995,
adni ni stered locally via inplantation of nmenbr ane,

Intgpye digs. lormusabtlAdd- %pﬁmﬁmg &tl@nhmgelﬂ?%t A@mti‘éY vdriadhSai H64:536-

54%e§f[sﬁ\§fid DPaS g HE Nise mﬁo?&hﬁ%& b ?4&9 ?5 1[e @t?eac%giéh%to‘%%l of Which
aln e nment's, ere an® mpl an i'on device

arelhertby tiherpeeied é:ynfeyeréree i inptheinteatiretynt Seatyr/sui W.8b[Petent Nos.

5 M PHEs o Bofioasi o Sl FaResl UM R TORE S s,

5,8idonHRYS 7a@mmlaﬁtw lbhl%l‘g ahd Kab s waade. sdesthrald &, 443,807
use anti-NGF ant’i bod y pharnaceutlcal conposi tions

to Sueent ¢fi akg nternatinmal Pajem Apphcadion Publicatipm Neg. WO H3é122d caublished

Juﬁﬁ'ﬁs 11958 S MG So 05263k Ignsy sthtDéé ggn 1%@”%\680'“;6 YF03918,
e patient are expos o ant | - ant

publisiiedadench i 10al199) riho distloanss off 81& of whichhare thembgl ih&yrporated by

I ssues and/ or organs are syb u ted back
refebS e APy e MRS Y MeBhd RV prggre mice
steRl dBciRl] mefh@dEihynplmaaw Q8 BEREA B ¢Bhdrate tHidtanNAMENGF

been genetically engi neered, using nmethods such as

antipedies. descri bed herein, to express and secrete the
pol ypeptide. In certain enbodi nents, such cells nmay be
animal or human cells, and nay be autol ogous,
het er ol ogous, or xenogenei c49ln certain enbodi nents,
the cells may be imortalized h other enbodinents, in
order to decrease the chance of an i munol ogi ca
response, the cells nay be encapsulated to
avoidinfiltration of surrounding tissues. In further
enbodlnents the encapsulatlon naterlals are typlcally

oy . o o - o o o
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The foll ow ng exanples, including the experinents
conducted and results achieved are provided for

WO Rdoasined i ve purposes only and are not to be PONES2004022876
as limting the invention. Exanple 1 Generation of
human NGF protein fromE.coli cells O oning of rHu-NG-
(1-120) The nucl eotide sequence encodi ng human NG- was
arrpl ified from cDNA usi ng the oligonucl eotide priners

h%&gﬂ%ﬂp 1“?1%’ E’%@?Sle L Hﬁg&&gn?al%%%éﬁgﬁﬂgeﬁsﬁﬁga%)speciﬁc for

st an
arglr lmtrelszealmowa'le huasnhrN@F |pohlpspttchs amdscrrptohndadi an@ antibody heavy

initiati.on codon.i nmedi at cedin
eng SR e B e i 2 PSSk Sho PR afd puatioe NGF
pélyfeptitids Wit thé hre ®ousd toethd:mﬂisaﬁ%{ C%eﬁ@ﬂcit?‘éhdb%sttﬁ@antl—human
term nati on codon. The resultin roduct was

Nﬁﬁrhwaédant@p@@w@d lygmag m@sqc}qné I@ﬂméwa dﬁﬂtllb%%%mw to be
gsg;gﬂ—q! | he vector pCFML656,
| ge%otﬂ?%g%?/{éaﬁﬂgg ﬁg&%%gedBdg%i%fés' Li gat ed DNA was
t r a . i
str gllﬁn %%g%% ioﬂ{e 1n&e%ﬁ8§ él%gcdregiegﬁfe de%i umsaP% tﬂﬁt}%ﬁfcsﬁi[u%} b%n(c)l the same
opsaatialéy thh eameemtdpe raath‘e 4priaihabedyprodded heaeid. t 0 possess
a plasm d having the correct nucl eotide sequence
(i . ein, orSE£IpEdd, e ﬁQéntloﬁfmoﬁHésnﬁolatéddnﬁslﬁﬁua&ﬁbed@sf cérhﬁnsmg at
reconbj nant human NGF 1-120 is shovvn as SE NQO 30:
leaieneQ shsggillaqa%éftqams@%m NeE596 2 vbésw 18,20, 22,
X Y e i
e B bR %ﬁ?%’“@l’“%ﬁ%ﬁ%’% T SSHEnIEy 8 1l he
cmmtyvtedmfaggmzc M}Iﬁaslwqpbé@l ammm Sﬁeﬁgtahbmlww aaatb@dtes iwds the
sanie %35 7’&2211 ?ﬁt%éé easgf¥ @4 anti d&ﬁ)ren(ge%%eepe?# s Ndel

YIEr ase

enzy 0 b nt .end t,i on; I acin

the 3 iﬁ“ Pioen tEnee %’ﬁa ﬁlaodeé%al%md 1o NoF

polgsehtille Wit FisbRsatioQtoadtat TE,H) BE 1S:ymoﬂau 08 163s i@ TEliB#s NGF
wth a simlar fragnment obtained from pCFM536 é) pat ent

infeed gury @l ur7m) ingdm mqﬁnah@tlph 8sspy “pﬂlcmdfiso ofhd 10HaY oqéqss In

gl KITNOCIGEy 1 561, G AEHOUET G el N rapeptide

witk 2 'disg:é(ﬁ‘eglofnrc@mté’rﬁ RE) clﬂ N1 d WM Bf Eg’seaﬁldhﬁh‘iﬁltm G]F %’&dcg@survwal
sequences as shown 1I'n SEQ I D NO SEQ | he

infan igoffio K@Rraheatonsissayi with wmgégm) oft lr a|lﬁ 86M7c)r lcs aIn an even more
derivative of E coli W.485 K12 strain obt ai ned
prefegisd tombogimeny| the daplaed @ntt lﬁ hopap antibedipse bind to human NGF

gﬁ(ﬁ r
poggdp}égéi ibvtcl)t%}é aogﬁézﬁ}_ﬁﬁ@ogs%t . cé)ﬂr ?txcgq l's cjzogﬁ%sglar? fir%?;hlb]hs NGE
intliided expried $i an i oivet assest witlaan d€sg of bedl 8D e) leser Bxamples of

fermented in rich mediumin fed-batch node. Cells were
angirlpweanatNGD Tumen aantibpliss B0 meedf the afogerentioued  binding and

n%ﬁgﬁzag%g ggtghg rﬁrmlguga?‘ghn to 42C. Cells were

ion at four hours post

dot o R PEORR P PERI ROE RS 2B GRS EbE ol drvgmtion i

refifel frd B&tinQ® 4@‘4 atihad\NGEAnd ¥9) dp@?ﬁdptl@@%qﬁeMad o4 ih BEQ ID
a Mcrofluidizer, centrifu at 10,000 X g for 30

NR; Adeed SEQhED P B, Tosmectiveyh e Bha/plupdeotide ssavmenci @icoding the

I
D e AR TR T PP A O TRy, The
propetiese ofil the rgtigeiniast NG Bsman emtibaties o€ |this iposseito divestjon are
was resuspended in denaturant, 8M guanidine HC, 50rM
Tris pH 8.5, containing 10M DIT, and solubilized at
roomtenperature for 1 hour, centrifuged at 10,000 x ¢
for 30 minutes, and the supgponatent was carefully
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decanted and then diluted 25-fold into an aqueous

buffer containing a redox couple at 4 C, for 5 days.
wab@snerad ti ng refold was then titrated to pH BCDDUS2004/022876

filtered through a 0.45uMfilter. The refold was

purified using a Sp-Sepharose fast flow columm using a

standard NaCl gradient. The pool fromthe cation

exchange col utm was subsequent| yconcentrated and

it A el iy b8 AR by iy Babe s e sl dvar

polypestiddAésd highdcapRetyy &e dnﬁgorﬁEwNﬁSpﬂybépﬂlde Sictivity ddinenstrated
purified protein was greater than 90% mai n band by
hetdi.s met hod. Exanpl e 2 Production of Hunman Mbnocl onal
Anti bodi es Agai nst Nerve Growt h Facto
Tr ardgehssesianem censtenk K efearranti- burﬁﬂh%{éFnBWBeql ghiftody can be
d e yH@@S% 2
dﬁ—m”"ﬂgglciéff uhgc KM tEl r 5#?1@%% e‘?r gﬁdsegaelm c mnggpqgelag}ﬁamgle >
Gareiatly, mrfucemfnoh UresmaBet ariabdys rgmam@s r¢ah-tlaaﬂchnélﬁlgtlhfé§et10ns

nous |ns th nous ht chai.n
bejetre eaed BB AT DRt P U B 2L Of acti PRk o and
an%?é“(aﬁﬁbﬂes it 58RBonEMBrface pRisBdd T&Bﬁ)a)nce dSPR ) iing the BIAcore

endogenous nouse heavy chai n _gene has been
syﬁtsm&%}ng@wawawameafayaueﬁ r i atros Rlaspeppmalygis gpn also be

esentin

s EEETES R HTE B en B o IRS RO B A el presenting
thatigael (setcomlbn&n‘c‘d fin s«dstltal)h (Tire, diskeqpsion| cogant dKa) of an anti-human

N EURE REr e 2ah R of FRRBBY L Y Boiat BRI plbofligey:  cerain
erﬁﬁcfdﬁhéhtﬁ @f [the Smtelﬁﬁoﬂﬂcthz aﬁibiBBdied‘l ®andy toc N wiithaasKignd issween
descri bed i.n Pat ent Nos. 545, 88? D, 62.5{ f
apgFRKiBatslys. 05 v a(lﬁi AE, orMo rTéFé%J(rr ePeYs BT, 8 epéiﬁflt? reter to
r r
the fd{sg%cghé@? géfaﬁ%t Bhsgm]eaazrzag@@yn fmgfg% %lg%ﬁgt:ibﬂpaltag %Qﬁ)ﬁ%s of the
prégEpt ingarttion KPuts dewmurwd aplshowAOndEkem@les” (i ncor por at ed

by reference). The HCo7+HCol 2 strain carries both the
HCo ﬁn@iﬂ@fcﬂé&eﬂﬂlﬁﬁeﬁeﬂhy antitmidivs tof dhresigeention armlof the IgG1, 1gG2,

h s. for e t ene,.. The KM es
a0 A RLTE B g AVLJE 2 RRPIASBE o
4rb 9 th u§ Mbst pléleraBly3thd 4dtilbudce f
pr@fé(&%? }ulg%o%ﬁlbal\alalf T ' cade@gg chfge 22$t$27era §I'h| SO
the g gsewee i shorpsherjembeginanis therntbedicants ’@H?lﬁ’r?ﬁ%h%f the IgM,
ut; r e 0
Y et 1 A Ry R A A el 1 OISR
cdmma ac]mmm)kmpe lilglar chztln codtaahursant Fgéle dgGR elgiiBmmn IgG4 heavy

heav chain | oc n L1 VH,_ D.and e
B RECR PTAPT DR ARt ST oty B AR T2 heavy
c}ﬁhﬂ cobtahttesiBn & deBérited ai the fBS;thpIe@ delb®. g paitibulasertbddihents, the
m ce. HUMab | mmuni zat i ons: generate fully human

varishlsceginny ofzthe ppidheidiss %hga@ﬂ 014 AgEptan; eglopfher than the constant
¢ ! n i &tds, ki QRibodi
I A SR 63 O A Tt i
of thrnittvietivin lnme bedneresd fforexpesdion mm:anmnmrd@iierl bed in
Lonberg et al. (1994, Nature 368:856-859; Fishwild et
al , BURFain, endbodinhdnts K:nmiemnﬁt mbBdifieationdppttiedmbvochains and light

Publlcat|on No. 98/ t he .t eachi.ngs.. of of ..
chic R VA CIPARR) RS, HOMER GRS, & €t Gnooding
nﬁ\ﬁ&%ﬁegf vAQ € pridRte the-GEStntibydus| aRviaF ARGHE@RD. afl chemical

puritiéd reconblnant preparation (25-100 g) of NGF

antigen was used to imuni ze the HuMab m ce
intraperitoneally (I1P) or subcutaneously (SC).

| mmuni zati ons of HuMab transgenic m ce were achi eved

using antigen in conplete Freund' s adjuvant and two

injections, followed by 2-4 weeks | P inmrunization (up

to a total of 9 inmunizations) with the antigen in

i nconpl ete Freund's adjuvant. Several dozen mce were

i mmuni zed for each antlgen A total of 8 mce of the

1 1~ = 1 1™ AN L 1™ = 11~ 1 o~
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I mmune response was nonitored by retroorbital bleeds.

To sel ect HuMab m ce produci ng anti bodi es that bound
whenven19868-, sera from i mmuni zed m ce was test ePCHYS2004/022876

ELI SA as described by Fishwild et al. supra. Briefly,

mcrotiter plates were coated with purified

reconbi nant NGF fromE. coli (Exanple 1) at 1-2 g/niL

in PBS and 50 L/well incubated at 4 C overnight, then
c}glré%?éfﬁﬁcsv‘élﬁlharztg(}h&e"éﬁlthe i ﬁ%?FCJHnB&ﬁQs &%lbg&i'h@rem In contrast,

PBS/ Tween (0. 05%. lutitons of plasma from

sulisrntial m@ﬁ@aﬁnn&:el ﬂ@r@netdnieldanckbredmmme charagteristics of anti-NGF

oS BB BB SRh TSi L

no' 1T hse uence of

Q365G

theiHebvyaargblidarhdins thataiffel gignificagpeni theie effodtyosl @aiataining (a) the
reagent co e o0 horseradi sh perqxidase (HRP) for

stquckige, pi the H}Oh)‘i?ﬁf B%F&é?%ﬁt 1grthe arpy of the sybstutign JpEekaiPin as a sheet

o RHAMGRForfAHon, Qﬁrﬁﬁt @y 6rh1y@rc%‘ﬂ§$1c@§‘5f tﬂ%%@cdlggt the target
Fc-specific pol onal reagent conjugated

sitep pi5(@) Hdibulk qfehmdqjd@m (HRP) for 1 hour at r oom

tenperature. After washing, the plates were devel oped
Wi t hFokaiianpl@bsfqoascﬁva(t'@iegtndn@m«lrisldatiuﬁon" m&y invobagiassubstitution

1888 [ L
o e TG ek PP Pt BT R e ek PR RS fige or no
ef&“@)m #e paral enghdige bf ﬂhﬁlaﬁﬁﬁj 488 r&idue Mt gRt iﬂbsﬁﬂibn Furthermore,
sufficient titers of anti-NG- human |nnunoghobulln

anpRative deduedn ShreoprizRerHn sty ot beatibpiBer @gtinglanine, as has been
px@%ﬁél&ﬁ@é@n’@ fBW’al&%ﬁﬁl?{)cé%ﬂ m‘&iag YeRfsirdomas produci ng
| e - M ce were prepared

human nnnoc onal anti

for poRAgLARA sk afaglo 8;%% Q0 d% 2000 Jﬁaqlgcowségbatw@ can
antigen [ At avenous ore sacri |ce

bes pttemrisediby érose pialiedi 1rt ﬂneraeiaittthe nmErmclmeulsemlphe aecises]. In

T e T

ofr i N@!F' aMtibddy; 8Ptof M@ﬂe@d&sorfdéf:reﬁﬁcthe afftnitg F (INEARi-NGF antibodies
per f or med. Brlefly single cell suspensions of splenic

dgsgmbsddiedies from i mmuni zed nice were fused to
one-fourth the nunber of P3X63-Ag8.653 nonsecreting
mousds e Wehdnewn, @n(omh@ges\ctewnmn aKigl, se@Rincg 5@ as deletion,
Q9 ) ed_at
oMl h LT SRR ¢ 0 ok S el S el gy ead 0 am ateic
fopinadfeke oﬁglhhlmmtélrbwhﬁbwm s&staMaIV}eﬁknﬁdabpﬁm@Eﬂuem | Therefore, in

o ST DO R B EHer et Losgmtialy homologous'

arftibB8lict bR ARE dégﬂgnéﬁ A Qhr@eRurkd Fiind Varg}@%combmant DNA
(Medi atech, Catal og No. CRL 10013, with hi gl ucose,

tephriques aveli@own do §wae slelled inthaes) Iperera, mp Epesms of G®Fenes

m?%l)grélﬁﬂf Qc%&l%gﬁﬁl\lo %,L/ ﬁgﬁﬁgff g)g Ig&g\ﬁ %ﬁ&ﬂg@sﬂ gucé aHAi-J[—e directed

mogésise I‘Iélemtfdré uthe ghrdsentrigekintion Icmtmhplahs t“hﬁidrlﬁ’l'ox\l\ﬁﬁutant” anti-
pl aced wi.t FW The resul.ting. hybridomas, wer
NEEP h@REh AP iodidh by SURTBHASY S UARShEE ) fo the antiNGE

i BefbodRs didddisd Herdin k] forVRhRpRS VRE ®Hs 4y 2 Ehil %f‘whlch is
(descri bed above) for hunman anti- NGF monocl onal G

heaehyi eerpergteddyeewin dytrefesinge)- hybis dyrtbe taramtvariand or r“wtant” in
I frer

ool T R anlr R Rl HBHAUL b Rk ond Brin L B¥Reute guglogute

(Dpipavhictathd hypdrvaiablel regiosd CDR@, CDRZJ‘HJﬂE(EDRQ 6f tha htdvyNGhin or the
nonocl onal anti bodi es were subcl oned at | east tw ce by
l[imting dilution. The stable subclones were then
cultured in vitro to generate snmall anounts of
anti body in tissue culture s2diumfor
characterization. Selection of Human Mnocl ona
Anti bodi es that Bind to NGFAn ELI SA assay as descri bed
above was used to screen for hybridomas that showed
positive reactivity with NGF i mmunogen. Hybri domas
secretlng a nDnocIonaI antibody that bound w th high

M o o s
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nitrogen. An isotype-specific ELISA was perforned to

determ ne the isotype of the nonocl onal antibodies
w@e@dnceed as di scl osed herein. In these experiPE&NUS2004/022876

mcrotiter plate wells were coated with 50 L/well of a

solution of 1 g/nmL of nouse anti-human kappa |ight

chain in PBS and incubated at 4 overnight. After

bl ocking with 5% chi cken serum the plates were

r [
opEREEf elche THRCE CRIRGE bnd OISR N RAT Ll TADOE DR Glc ot

leasn Go%ah@dolagomnpre&nably eatnbasiaﬁ(n%dldnmiogouﬁ, mongr prefefabdy at least

| s were then react. with var ous
o3V borBpBErite GRS LR s SRS O AR g & and 22
ordHQ IDNOS: 1R YA, répbdtiera afd i 3%1%@@ tMEVRiant or mutant is
devel oped and anal yzed as descri bed above. Mnocl onal

caphle bﬁumégtlmthpfap@‘am ofdmmameNGY e itospmes i@t aa e dpfersnce anti-
N@E?@Eﬂ? Qxﬁo%gg h@hd EABLOROLbAab N fiRcIPhBILaR 30y

wer e t est 0gl ca act Ivity

usi i I

L AL P RASE TRy SESRE IR, o vy
chaint ODRe}t ﬁl‘ktn ﬁi% Mealtwhale, Zhan greAait llealst tapokH89% amino a01d sequence

effectl |bod| es itially identj

ideriitysy by }Qa’ra aetfﬂgp cﬁasseg}fen eg‘e{yr Vi §Ror8 prg{"era t least

aboﬂ@%% @leeﬁ&é i‘&@nﬂty,%ﬁ nRY&)adresly BY 1aRIBYAT 1Y b&iRience identity,
ability of each fied peptide to block NG-

yeit mbue praserablly a‘vé@ﬂst by 92%&:@9@@% idopify, yek proesspicEuably at least

o3 79, RSO DR Bl MBS 881 L0 gty

yet mﬁ}e prederablfyran m:aai hbo&p D5 seqegue ridentiof, yetrhmyeopneﬁerably at least

St Rl RSP Ry, Yot s BT ot | P Hog 1 Seduetce identity,

ye@ﬁ‘&ﬁe Redtergsy @Qéa@lg&&up@meééqﬁﬁfcé (1KY, 8%t Move neferably at least
| m ngton, "MA). DRG were coIIectedlnlce cold L-

ahcrew% aminocasBRIequCe entie ta e anwy 2¢id segHeRFaRs SBOWR §a$EQ ID
gﬁ%&g?%@%ﬁ%@%ﬁsﬁﬁ&ﬁbl oodR\C/ess | S %&g r eerln%\?g(sje The
DRG f
ohodl ot bHRAL i OB ey gt RHBSEE B i

vafiable PE}onyavienttilen agaSdotd, diattad ﬁtlaassammk 80% ainlino a01d sequence

_ suspenS| on us%% ﬁ?pal n d% oci atio ste

SAGVAEY. O HGESORTO BGOSR 10085 [0 SCieBeIgPRHY g more preferably at

1ed¥; 1a85HtY82 )@Féﬁée(éﬁ&@ 1deﬁﬁéﬂlb Jteotd pﬁf&h’tﬂ? St 'l%t s t8'3% sequence
containin papain in Earle's Bal anced Salt

1deeitmtyebm0(%@)abéx at3€7a@,t fhout 84%tsgqueneridertity.Cest moreeregerably at
d| s o ti 0

le a glgtr /I% &%enee ({GH{I dlygt.';rgtg?e; ?fe%}al; n‘g a@rﬁgcgﬁcgﬁékpﬁ sequence

idedtiti/Ehd hl@[’é lﬁeﬂe?ablﬁat]leasﬂ.abmi 87% (S\iaprmmddntlmmeb trtow pmfedably at
1 /ml _oval bumi n, and 0.005% d rlbo ucle

16%%:%%) SSHEIcS Rt e Ao BIFS PLFE! Pyt et aboiy %@ sgquence

1d9ntft9 ryefc in6ge }B?efékﬁbgf'?tQ%t soud 9@1@%@@@1@ ﬂelﬁﬁgsye@ %&@pxefemﬂy at

OvVOoNnucoi nhi bi t or, Vl% oval bum n and
le@st 5% 91% sequetet idestityp aatsnore weederaldnitat ileast ebput 128 genuence
1dent}‘;1{';/§$j Sq%ge 8%e¥ab 1‘%@2 u?ﬂb%‘ﬁa%fgfggé fﬁentﬂyg;gv&%kéjpreferably at
le#iBt rhﬂ:bbﬁS%% sequEnYEe 1deﬁ’cliy, @'etbanSe peefictathlip ean léast abowe d5% sequence
t hrough a 88- J sher Scjentifi c
OB ot FOFE PRI R DR 34 SPHFRES Bt 5t Higes PRgfesably at
158 B6MH 04 hidicd ids OREE bref@ily GR 1kt W 9Reed
el ntao pol y- oS\r&rlntﬁl r11e ?S’g% 1|regm:1 ySt Louis, M) &ﬁlence
and nmouse lamnin 1 g/m (G bcoBRL) coated 96-wel |
plates at 1 3 cells/well insgonplete nmedium The
conpl ete nmedi um consi sted of m ninmal essential nedium
(MEM and Hamis F12, 1:1, penicillin (100 Umn),
streptomycin (100 ng/ M), and 10% heat inactivated

horse serum (G bcoBRL). The cultures were kept at 37C,
5% and
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100% hum dity. For controlling the growth of

non- neuronal cells, 5-fluoro-2'- deoxyuridine (75 m\)
w@eas0r9266 ne (180 nmV) were included in the nmedPCiS2004/022876

Treatnment with NGF and anti-NG- Two hours after

plating, cells were treated with reconbi nant human

b- NGF (Angen) or reconbi nant rat b-NG- (R&D Systens,

M nneapolis, MN) at a concentration of 10 ng/m (0. 38
: it I i §do i,ad1- di '
1d%§_y, a;ﬁé??%&gla;jﬁ?f#%ﬁ)ﬁiﬁ Radt vadeﬁ %‘6’% 58 1Bl %h{é%lgquaﬁw fo the
angod audeseqplembeasilﬁs;VnmwSEQdﬂh N@Swéﬁ,e&@jc@d 841t 86,88, 89, 90 or 91

P P reBle %o 0t ik a ot et L A wieat 70%

an’ﬁﬁ‘d) a@d aeglRAcd Rechitg, srefetablyest ledsh GbRATSONsdquéRe Wi yet more
hours prior to neasurenent of VR expression.

prﬁfé@éb/r drieast akgut OB Eques ideatity; petoraenmeieEhly atleastshoyt 81%

R LR, W' Bt b RRRA L RA HERIR SBIAS: A8 S more
prS"npb}ybdtdmt glitiue 188%, seRRoaicé dtediityl kdt, mane_(prpferahb'ad:tllbastzélbut 84%
R NN LT N
pré@RBB AllEsE abdld ISbUr RGuakeE &lehiitys 9et aMeerifetablyBIeast about 87%
SeifDBA (45aHDh FoROTyIeIEETol Ao At oG HoSHAI e SLeBity dirmore
DS S e YR B8 o 50
seffiankta nrte)ltlfyo ryebmerdwmqferdlly rolsastt a@np@?%wﬁe;enmmmywﬁhnore

3 th hak d o
el et Ao B St PSSR Bl 8| g oo
se?ihe/nw lidentith@lyeBmofdy prefpsblpariRdstt abotih@4% Usleﬁtwheé idehtiy, yet more

| uorescence si I%nal was then neasured in

PreferBly aldeasy abpt Pol6r SAESIEF 1P Jet Teprp. pr#mabéfx%rl%aég?wt 96%
se &n@@ﬂﬁlﬁﬁ%} k@@ﬁ‘l‘i}f‘éj%ﬁé’fetrzibb‘ Q@legaddbghte% d@ éﬁeﬂ@é idédty, yet more
eterm ne conparing to a standar ve of
prefietabhit atdeast abxmt 08%0@quang¢ identifye yetemorei prélictablyi airieast about 99%
co red t ossi bl e .i nhi biti
sSipcbrs MBI RO <A sise a1 cHR P AN 10
81@83 cgsnplam ng to controls that were not NG--treated.
Results are given in Tables 2 and 5. The cell |ines
ver ea Fahphedn#diRnéld % poliiuclRegdEs idteRId €6 kdfer tb aﬁsmclelc acid
#119, #124, and #125 dem)nst rated extrenely potent
meleerle havinmel lszst abaut v ﬁ%’o;m%wgw%seﬂ}lenwnéenﬁﬂmsaﬂtb émolwﬂéotlde
seﬁ%}g@ oPfle gf E)?ésght ﬁ@%ﬂt Olh 'ndggl'u%a\gllrlf @ {44 Sﬂij i g{?ggdéo ?cuﬁﬁt év@ffhavyh? least
abpat &% .nullricagidd tsepreade slamtjy,embreoprefenably af @astaibo\m 20% nucleic

C risin bri doma #124 (A4 ) s..ar.o, and | abel ed

aci Bupe et V5 ST e T B oty oy el e Sedence
idefHi )yeiog: SreRiry 8idledsd abdue 83BNl bl Bnd@d&ﬁﬁlt}f\'@@t more

neutral i zation assay as the previous sanple Ant i bod

prefeply afhepst ahavb R3%relels asid ssavens identir Y%rcrmr@ ippgfergply st least
ab\%lﬂii %@5 ﬂu&&a gcﬁ%e@ﬂeﬁ?é %gﬁr}g?f ?et o 9}91]3#124 't Eﬁo%%S‘ZF nucleic

e activit #125
acht tequendeeidentfty,t Yt mors mgblyaﬁdesih @hputi %%albblew acid sequence

i b el PebEReDL o/ e el SA) o i S Raaets, 48t more
pr@fe?h%l%t]lga'@t §80u0 B8 % 3tk letclacitl ddgilénte (denbity, SeTBors pRaTkably at least

0.50 M as 124)* N-Term nal Sequencing _and Mass .
abgp’e&ﬁ% spgleie peid sequence identity, yet more preferably at least about 90% nucleic

54
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Purified anti-NG- hybridoma anti bodi es sanpl es were
prepared for protein sequencing and LC/ M5 anal ysi s.
w@\nioshodses were purified fromconditioned nmedP@I/bg2004/022876
concentrating the nedia using Am con centriprep-30
until the volune was less than 15 m. A batch of rProA
(Pharmaci a) resin was washed 4x with PBS and a 50%
slurry made in PBS followi ng the |ast wash. An
r
PR S AT by Gy FOL oROR' %6 TRLELait fequence
idendtitedyet motéme&m:b"l)b aidlypass abmit 62 %rmuiclercashd sesl emed deritigy tyet more

d t
Pt 40 o Bt el et Eon SRR, e s Bt feast
abdlit FBSnadlelc bEidRsqiRhicd Remity, YebuivrSpbferably £08isakhout 99B nucleic
the sanple was centrifuged at 10000 rpmfor 3 mn. The

A b SHNONESIAPERY. YRLSPRrd eicTabiNset 1995 el 9% muglers #hid prmence
1d‘ré’1ﬁ 4{} l‘%‘?ﬂ}opéc fetddd !éty G &ﬁ’ 7% r@cle‘f@écl géj]‘[ﬁgnc%tldént@f( yet more

S|n and i1 ncu atedfor es at ro
px'eﬁrqbﬂay attlensealfont P&benicleic anbidqeence edﬁntltyﬁ uqanomrpréfenablg at least

argpf P45 Bbie o B gy b rortr el PRIES 4R Ehbsret fistiose

hés&igbi ned supernatant was neutralized with 1/ 25* vol une
of 1.OMtris (pH 9.2). After a final filtering step

t hr o9 Parficil@W entoBirtents Ple ( Rwentidl) ptdvRiedNidbodits Vs have a
quantified using a standard Bradford assay using human

peresBiags of Rdentityateday @nt@pdra of Ereniavartipnaersay HEibedy shat pgmprises a
2

higpY shih SBL AR IRLIFE, o Belicing i Parib ROk, DR ) bRy S CDR

refgioh thedms apetdentage tof dentiguto arheavggthaimsvapiablehregioanpliglst chain

A REGBB D b AT DS ST AN e grovn n Example
1GRE6h AN BLc8fes 5110 |1 ght chain was separated fromthe
heavy chain by reversed phase HPLC. The |ight chains

and ReaMYin AR MY, SheMnsOntfod fr&Gli Q0] RblalNd iRk NAlibody that
protein sequencing anal ysis. Both N-term nal seguences

spetifically bindhnergp growthnidcthe and) cahprisas efhepie chaimpaneé adight chain,

BB L A U o ek

adidi béquetye. thatris:aatdedst G0% diﬂ'%%@ﬁltibe&do nissmib dciiesequence as set
ant j bodies indicated that, the. i.solated antib d|e from

foefhem#%e %0t 58 RS shr Stiskeighe onen sampinopgsaly fiftRonal

@loBin %%%MQB&E&" am%§s$ 70%3984) 85’%, bhesd| E&hol@@rﬁisﬁo the

of antl - 67 mat ch he nmeasured mass (23096
amiie 4cidyRequencsi a5 6ft @nﬂn mr\@QAH) ;NQ981,OPTOMI r@gtlg%bmdmg or an

m%nﬁno-l(l\sgéllg'}@%c?ggyl il T %I%Pﬁ’i i r?en Q)Sf ;L;I”i SWB’*;%, g@%?SS%,

_1

ohoct
o893 % b ddiyitical 4 .thEy amvaSaaj& @ejuaBces auget &"Srtlh Gn iSEQ) @D NO08H/ or an

sln TRI z0l ea i.tro st str nd
BRSO R e B oL ST Bl e P, gl thetcor,

1e§§%t7$%5 86% é&%l% Qderftivalto Heanihdadd 4o eGI Qet%%h M\EQ ID NO:
3") (SEQ ID NO 33) anda 5 RA

S%Wpt pi mtmen@ndmg @mn@mu%glogwébaﬁlaﬁmé m@a@og}mﬂm fragment
( |y

BEE AL 1ok G LSRR M A 50080t ot

SPQe[Br iNQ: c&Mploet enl |aghgenelhaahng epcoah ngnmabiApgitdily functional

f orwa rimer was t er(t nested priner
PR i FEPE el =\ R BTSN Kndls (10 e seigies o
AGG 3" (SEQ ID NO 34). For preparing cDNA encoding
the variable region of the heavy chain, the forward
prinmer was the GeneRacer(tmnested priner and the
reverse prinmer was 5 - TGA G8A CGC TGA CCA CAC G 3
(SEQ I D NO 35). RACE products were cloned into
pCR4- TOPO (I nvitrogen) and the sequences determ ned.
Consensus sequences were used to design priners for
full-l'ength antibody chain PCR anplification. For
preparlng cDNA encodlng antl-NGF 4D4 D7 kappa Ilght

NN o o o o e Y
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site, and an optim zed Kozak sequence (5'-CAG CAG AAG

CTT CTA GAC CAC CAT GGA CAT GAG GGTI GCC CGC TCA GCT
weOsB@' ; SEQ ID NO 36). The 3' prinmer enchdEUS1004£022876

carboxyl term nus and term nation codon, as well as a

Sali restriction site (5 -CIT GIC GAC TCA ACA CTC TCC

CCT GIT GAA CCT G- 3'; SEQID NO 37). The resulting

PCR product fragment was purified, digested with Xbal

se@%§?{ } SE eﬁfj Ndep, ¢l anl aﬁl@il %% gdorI a{ngﬁﬁmgncjlégi&lfyrﬁnfﬁonal

Xpressi én vect of see Internatrona
mﬂpmqgkﬂvuhmﬁagtﬁ’@lhltha:mﬂ on No. WO 90/ 14363, which is
herei n i ncorporated byreference for any purpose.
p DS%Z@rmmsenﬂmddnmmj they inwbativg ptgwdea:éreisbiatbd 1B68 dntibody that

9 f
seBPEGR e B S FEOTD oo apd Frrapiiet Ao BRACER AU rgght chain
whtein-th&NGEht 4R4in @3mbﬁ§éé)é 1@1@ bl'ihlﬁ baiable R&Bn I%llnﬁﬁﬁr)l(% BE 2RlaM acid

the am no term nus %nal sequence
saquence ithat iso At 16355 YORe, %5%e80‘yarﬂx R @muoa% tpdhe %@awmd sequence as

S E O SERI D o O e g %ﬁﬁl@l%@m

infthenaglobplin fregment cloaled; 4theast?@%,086pb, or 80%i iigstiahtb the amino acid
R B Y W R oS P Sty
fuddnaPin¥ein o3 bulid fie gmesithéretr) aplre@s;ﬂ 70%, m% ARSI A 1dentlcal
di gested with Xbal and_ Sai l el isolated and ligate
toj the eminpeacibsaore\as selotorth i §Egé11& NQit&Sel ovrets @nt(gzsgmiyng or an
t 0
lmu&?@géﬂ@f@%ggxﬂo&gg@gg%gﬂg %rg%néﬁé Qe %elee?s? G658 ®%, 85%,

to pr I'ng toget
omBT% cidémdicalnvei tjpht&mmé abhlesewmme agcietl $orthofn SEO MO 89, or an
f th |
sofgenaa ey oqueiiieels SutonddrmoaoRyigagiet Hercos a

18RO, 95%B! 90%, ok V@Y RasitaE®, thel S6R0 \WeldubQdnb@ssSsel #9 1@ SEQ ID
of the heavy chai n_of anti-NGF Ab #167 matched the

N o¥ur @damreiditisgubnging o ap HaupEplagicayi fmgifongh imnynpaglobulin
i R 4718 Tk cho, b, D00ty oonelapRapd Rt s

sefiDdnce las et forth ik SE]) TN 3, ionst mutn@nﬂaﬁdmigvt an irmmundlhgically

el bt R a5 EC TG 08 B R 5%, or o0

idefidabRdie Afinb YbidisoQIMBcstsét fokth iREBQIIDANO: §4)®r an antigen-binding
cal cul ated mass of the anti bodi es based on sequence

oF afy enolagieily fengtionnd igpaaeglakyl J@rfragmm @e@d aglpgstaiOyo, 85%,

o, é\%ﬁ%zg OF bR NEIii¥alEh REY o 80l ke HiPSEQ ID NO:
mass of asur e mass O Theor etica ITHSS erived rom

SN ahbariﬁg@?bmﬂil‘glcﬁgars'ﬂnmm&@wﬂlyﬁﬁundibmﬂ mghunagluhuhn fragment

A r e ARSobr A8y BHtoot Ve soniombt SRhaitsutceh igheauigo acid
sejasrit @ s@/ﬁﬁu it SRQ mEald: 86l bh antyaartasdih®or 8 ihhendiBically

anti - was achi eved by co-transfection of
ﬁupgaoq%mur&g&bﬁhlb@wn?@@_ﬂrm 4D4- heavy chai n/ pDSRcd9
I gd _ and NGFkappa/ pDSR plasm ds into di hydrofol ate
r edulBteggRinpttior embpdimepisFie)ineatiomprovides ariolaad lomaneapgibody
I
3 TRb ey Bt AE b oSt e M B BERA i CDRL,
wheminathe ihagyydihainyCBR 1 S anl rodind amd)tsecpmmrtwﬂhmﬂ 1wat least 40% or 60%

. hypoxant hi ne-thymi dine to e of
L R g soit B et Frtari o R sefEin o 105,
screened using assays such as ELISA in order to detect
the expression of 4D4 anti-NGF mAb in the conditioned
medi um The hi ghest expressing clones were subjected

to increasing concentrations6of nethotrexate (MIX) for
DHFR
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anplification. MIX anplified clones were screened

usi ng assays such as ELISA in order to detect higher
wexpseseson of 4D4 anti-NG- mAb in the conditiPCEUS2004/022876

medi um The hi ghest expressing clones were subjected

to subcloning to obtain a honbgeneous popul ati on and

creation of cell banks. Reconbi nant anti-NGF

anti bodi es of the invention can be generated in

[ V e f

e PE PSR B NECE T AflsEbp e R Mk lpsiatly
funetiaoe] iomalmagivbiulin fiygmatti¢heDddh sequences encodi ng t he

conpl ete heavy chain or light chain of each anti-NG-

ant i ]lnomtheroémﬁ)dmmtsg ght iiloentee prdvides dini isdlated )hpmaﬁ sintbody that

are co- t ansfected with
PSS P VBB PoudDRTE B GREPESS: h iz dpre bain CDR2,
WH&@NMh@H@dVS} cBiif GIREKRNCSTHS Beild B6duRhcLMB i8S gt t70%, 82%, or
lete Iight chain of the appropriate anti-NG-

11 HEen) to ﬂ@ra@;aaﬁﬁﬂéeqqeacegwt farth inREQuHR NNG?; or an antigen-
blﬁ&]iﬁlgqiq% l’ﬁlﬁ{ﬂl(ﬁo anlafcﬂmtzﬁ(ﬁﬂﬁuﬁpﬁlﬁﬁ%l%lﬂg %a%ﬁ?&ft QEereof; at least
ca avy charn

expre g a conple
7Q%mspr76%| identichletodhe moinaacid sgaqamem eeschforsietn SHEE) 1ID NOr 196(pr an

40 and a vec bl e
S BE ST TN K9 g B A RBUIAC fragment thrcof; ot
18R FIONERNESH td el dinind Qb as 4ét fombihesEQ ID NO: 18, or an
summari zes conpl ete_heavy and conplete |ight chains

artigen-bindingrer aninypewicgicalyfimgopslr imsusogigpline ogmet dheseof; at
leisg s gﬁnﬁceag kP an;I;ﬂ@ b&d%e gy a%@'fﬂrt Sﬁé B@ﬁ'ﬁ‘? or an
tibo Conp a

et e Heavy al n vy al n nst ant

arfﬁgglil-bindii@ﬁrl agpGRIMBB gidal [ N@mctional iﬁﬁ@nbglohﬁﬁn Fra Rt Itl[ereof or

NGt 4Dty Bhads Noralep Thodning Ak Ao o5 S &t SEQ ID

Nbeamy, Ghadnn atiRRMWifdNa Br GaNEiaiiol GeeHI N fihBdral &hin bulin
ID NO. 10 + SEQ BD NO 6 SEQ | D NO 42 4D4(Ig(B) SEQ |

fragment theieo§EQ | D NO 26 SEQ I D NO 43 Light Chain
Vari abl e Regi on Antibody + Conplete Light Chain Lig
Chai It yebetbersgiebodansnih trDavetion pryvigs an2solateHaynpan am@b@dy that

SR R TR P A b I g
thé DDRinisi dncahiies acid aapreatectiiat i9: ardedss 700 MOMeﬁtwabtorthe Bmino
roller (R) .conditio re tested to con
eS| 5 g4 Gogt r QoD B | W15 s g i o an
1nh%dl’@%a'll§|ﬂ1ﬂcﬁfohﬂﬁnﬂ19@ RBYlin ﬁﬁ%rﬁéﬁtﬁﬁ‘éie«ﬁs 2RSS 709 F5%, 80%
above nPIe 3) anti bodi es were expressed

oy ?%slﬁ@ﬁwly 0 ﬂlesaému@naﬁlde@QB%QeﬁﬁsﬁebﬁOfﬁUHpﬁE@ : 95, or an
md-l;{ Ashesl @B%ogt‘ﬁﬁ[ﬁ f &?ﬂg@u ﬁﬁsﬁgﬁlgdeﬁ @g%n lnQEof; at

lee&e I7lS%/ ﬁﬂ%}(omﬂ% udeatmad) kauthe )anma:saou:cb squerfos ge detdort2 irbSHQ ID NO:

PM for 10 mi.nutes at .4C t t he ond|t
1034 eieniora BE O rutdlafRe R el Pt dpgment
th@i‘%ﬂf GE Makt 759/9,%1)"/@%'90%‘1@31}1&@@) RRMlifé adi@ s@ﬂldéﬁé@% @k fékth in
After aspl rating the wash solution, the cells were

SEQsdBpeWdedi®2n of oWt rentigen-bisdnenery 2 imugunglogically functional
1%%6@0%&%%%@&%1&6&6 LERLY BoPURRKEIP Y thE othifiS ch?‘tsgcﬁ!%nw as

set forth in SEQ ID NO: 125, or an antigen-binding or an immunologically functional

immunoglobulin fragment thereof; at least 75%, 80%, or 90% identical to the amino acid

sequence as set forth in SEQ ID NO: 24, or an antigen-binding or an immunologically
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+ 20 M HEPES + 0.01% Pluronic F68] in a L or 3L

spi nner flask culture. The spinner flask culture was
woreiosvsizeed on magnetic stir plate at 125 RPM RE/UR2004622876

placed in a hum dified incubator maintained at 37 C

and 5% The plasm d DNA was conpl exed to the

transfection reagent in a 50 nL conical tube. The

DNA-t ransfecti on reagent conplex was prepared in 5% of

t fi.nal .e .yl | . eSEr 4 M .
fot ot Rl et o P RIRAR 005 s Mool the amino
aclaVEbfuehed |awes BorthmiXTSEQrelBe MeORAVIS 38/ At antiktnibimdingher an

., conp| exe re incubated at.roomt erature for . 0

lﬂaﬂw&wﬂﬂ%ﬂ@eﬂwglﬁw ?fﬁ%tﬂerggﬁeéaoaﬁ 8t %Le?iieﬂ/g or 80%

idbMlichin® BRI AR afidaskuentdas kétamashas ISR IOXNVOES S, AW Wastigen-
performed for 7 days, after which the conditioned

binditg onaniaumunelagienl iy dunsjionad immipeglehylisriragment hogoRPM
for 60 mnutes at 4C For roller bottle transient _
t r ardgfadditiopaisgmbwlimenssl the Jveativre pevides en| isolefed mman gntibody

nai nt.ai ned, J DVEM suppl ith 5% +. .
enfloineeeli biafls RHFR PO B R B elbighe? K lidhy chain CDR2,
wiélh Wiis CPRUVEhEamApRcdeqicned that #: & 124s¥77(®9 37 88%lillantical to the

were seeded in a 850 cn? roller _hottles overnight.. .The
1B LSRGt BT 41 v IDFNR: (103nGH 8 afednfeinding or an

infr@do R Afly dacHeRANEnkHEBRBullY RASH&R b HAGRRAY 0% 8ntical to
DNA - “trahsfection reagent m xture was prepared in

tha ppriwx etd tsequenice a6 st Sotth de SER 1P NO:DMEMT ag7#utigen-binding or an

. FuGene6 t.ransfecti.q I 4/l
il Teahf HARCL B BB BBy et 7B iRl 0
the @annd &6 edicticecad st f&Eh M SEQ . NOhd 2@ndr aneantigkh-binding or an
.was then _added tq a roller bottle. The roller tle .
IWOMM%W%WP%I SR pRSIoRiI frement a%;s%qﬁ tf ¢t 3_@%1&811‘[1%1 to
thRlaffeSadid s@%u%zcé R4 388 iOSE@ 1DONDE 128 B6kar ﬁt%%ﬁ%ﬁldﬁig or an
0.35 RPM The transfection was perfornmed for 24 hours
ingiunetogivally hfungteonak inmrmegiebulia piragreant iherpof] @0 least AHRAEVPH- 85%

X I nsul j.n-Tr.ansfearrin- Sel ' t\r . e .
byl G5 TR Bt PEPUBRIIARTIBING: 1B o anicn-
bil¥ihg Rdreimniylegitdlly  fuiictional Gdimundg obdin fragatevetbofiat ast 70%

obt ai.ned fromeach rol |l er bottle. The, har er
off § 58 18@aRL foothe FIHRY eIt SRERED AT &t fl@&aé{lr@é‘f@ iﬁgN& 195 or an
i t: f : ' : t .
o St T B BloBilf rbem ot Breot,
legst | 7G%s idshticab dei thepamino ravid squdnse tas Get2ionlty iagFiG 4P NAnah or an
NGE ( Fi re . f LV .
e 7 4 o it o MR bt ARG Bhieo, ac
leat t70% éry8594 ddentital t@theM@ing kdidwequende asTHeelforthsiulSESQ ID NO: 108,
resenbl e the., activity of the anti.bodi es teste .
o5k GOLEG PRGTRER b e ey, BEICHOEY dm kB Eleb iy fragment
thg%ﬁ% a?éa@ﬁb‘)@i%al(tﬁ Mie b dcitMeqhibibel8Get Br@. 43R I NO:

D4.1gd . S 0.1587 >45nM 4D4. | g&. R 0. 2047 > 59nM
138D4r py@RtisSnehindisg ox an pRMuANcEcallyh fmeioniGmmpnggiobulip fragment

NGF. R | o ' . . .
o T e e
IIp NG ucléd ob yin exifigasisinding ion aa imomaloglcaltg frfctiGhdD imetunsglobulin

For each production run, cells froma single vial are
fragmemb thers®o serumfree cell culture

In other embodiments, the invention provides an isolated human antibody that

specifically binds nerve growth factor and comprises a human light chain CDR3, wherein
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medi a. The cells are grown initially in a T-flask

foll owed by spinner flasks and then grown in stainless
war@shineact ors of increasing scale up to a 20B0L/US2004/022876

bi oreactor. Production is carried out in a 2000L

bi oreactor using a fed batch culture, in which a

nutrient feed containing concentrated nedi a conponents

is added to maintain cell growth and culture

=TT I IV 0 ' f.or 0% .
aCBR0 & ¥ eSS R e Ao R BORDB KL Bttt the amino
actbrssduehed iagesey forthdic SEQyYID MEOCl0Bs canah satiget-buddingt or an

. the cell cylture nedium  The production reactor is 0
i giori ey GEtabBRe D T bDBrSl A deeet g or 5%
ideliRaI10b ViRthnaXy 668 stRiéBts asRE fofth GPHLQ TOINL 97y of A Af¥Hen-binding
di oxi de gas and sodi um carbonat e addition; dissolved

orgrygarnelegiclht fusrtieng] ymenoglobylin fiagment thgiepfoatlensh 7¢paor 78%
- i - @Y [ Synf £k
arfiPe d o B SufEPRiSH Oy BT PP B I Shgen
biadipg vinat iamiuniok gmfig fiatct dndl irnnubhdgotadinlfmgmbhiethereof; at least 70%

C entrate is further. .clarified t h d
ory {406 adeufig g e aByPnsid Sedtenrd Fopet Toph el Waio: 127, or an
an‘ﬁ?&ijbfhﬂiﬂg%‘ij aff8fhinfinbRogidARY GRAERIN inaueeglBhulirdRgaRdn: Mereof; at
flowultrafiltration. The conditioned nedia i

is
leass Ae%rmr 74Veidential fothgmineped sepmenceds gek forl in SEQ ID NO: 130,
c oyl - o I . .
oSG0 OIBALNT i 80 PR o
theraof;, b leat [70% @t78% idatiecal thathe aminceanipd geqience as set forth in SEQ ID

ross-Reactivity .wi.th O her. Neurotrophins The 4D4 .
NG 0o i G5 RSP HiBEPE o7 A7 pwimologiealy Hifetiqpel pgpunoglobulin
frashenb fhereBEl B RaNT78%06r $59RRnEIMN The aghido Rid&quence as set forth in
bl oassays, including the DRG neuron survival assay for,
SER NXQJ, N8 t9e s safigarbipdingprpken | AnmypelegigailypAunctional
- neyr :

ORIy TR o BN o) EASKTP 1 T S L59 he o
sepf@th ngSEQ@RD X6t 1134, (dérsaml attigembimdngedameintewmiogiadly functional

R R e S LSRR R gmenes

seBMdHRAYEQ RBONOWA S5, Usieth afigen-PRdingl ot@anCiihindlogically functional
Unknowns (anti-NGF Ab sanples) were added at vari ous

imgweglebylin fregmenithereofo point, 3.16 fol d seri al
dilutions. Al the sanples were diluted in conplete

medi The ssetesees Wfehe §D4datodydorre clain e ight daiasisriable megions

f , N I ' i

os@ sV 4 SEOCHS NOS: ff 1 2 SROR IS O R, JRLE, of 58 otenta

CBRBldohtacirefiduesldve mmanaidd tciubetituiidhbBother bintowkac{dsi adcse)l allow
for . our and rnmeahil j.zed with 0.25% i det P-40

tnp oD 1, St SRR, HRRY it (e BUATRA | Pakep gy Of the

fram&Wtk rbduel Uk tieHBghat With theRODRsGl theMRavyahe@ lighNsieths can

once with TBS containing 0.1% Tween20 (Si gma) and
accpraplodate qubstitutions 0 aminet acidydmm thyeoreprapdingrpositions from other

b SR b Iy et ind R30S, WP FRA Bkt Srouse antibodis,
witlewo sigaificamniosbofithe( Affihitya or @yn-irnfmmkagenieity lofinla) hfimoan intibody.
our at. rqom tenperatur.e. shes with TBS X 5m.n
sql n MEAPRES ARG TG 26495 DS ik oo Y FER Of the
di5d163¢8 AL NG ENRARS ab@ lidbineiits (Hepddf That Wald varYihls| BbiAdions of
was added to the cultures and fluorescence signal was
then neasured in a tine-resolved fluoroneter (Wallac
Oy). Enbryoni c Mesencephalic Culture Enbryonic 19 day
old (E19) Sprague-Dawl ey rats (Jackson Labs) were
used. Ventral mdbrain tissge enriched for
dopam nergi ¢ neurons was renoved and transferred to
col d, Dul becco's phosphate buffered saline (DPBS), pH
7.4, without Ca 4 and My (G bco). The tissue fragnents
were dissociated into single cell suspension using a
papai n di ssoci ati on system (Wort hi ngton Bi ochem ca

e .
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Earle's Bal anced Salt Solution (EBSS) at 37C for 50
mn. Cells were dissociated by trituration through

w0 eos/opabé shed Pasteur pipettes in a di ssoci at PONUS2004/022876
medi um consi sting MEM Hanmis F12 1:1, 1 ng/nm ovonucoid
inhibitor and 1 nig/m oval bum n and 0.005%
deoxyri bonucl ease | (DNase). The dissociated cells
were pelleted at 200 x g for 5 nminand resuspended in

i n Bfactute, BHdbth
oS ST Ry ot Bl Bl tber cimt
popatied.f uged t hrough a gr adl ent solution containing 10
ng/ M ovonucoid inhibitor, 10 ng/ M oval bum n at 200 x

g f ol ditetfativé embediments} freibodiks ofltHeringgntiemdard be tepreded in cell

through a 25 ng Nite on_nmesh (Tet I.nc
lines gr fh?@zlgfbgﬁﬁ? "’Fﬁep%ﬁ SssdRit «fsgden&léq%pge g)qb?lgg%&ncodmg
a{rﬁcdwrsa%ﬁso&w b R @deatf&sﬁﬁ&sfﬁnﬂﬁa& bl ¥ s@iftabldPalRiaABost cell.
T e plates were pre-coated with poly-ornithine 100

A¢@irding ) to sthepengrkadimenis. niransformgrion cugbecashised uging any known

, j . : ‘
SRt o gl 0 gl poi
the @nginaﬂe@hdafm mivifusgdr iesse nirdlalectoBtind rapddEngHalndss céHll ith the
12% horse serum (G bc transferrin
Vg0 Ve DY FRSIFgR P G KTeneh B aies RTEICRRPY U-S.
Pal Noé. 4399%1 R 9en0uol UFA0UBT Al V4,659,456 Qﬁﬂy §f which are hereby
Tr eat ment of I\/lesencephal ic Cultures wth and
ingerppragONEeren byt liefergmce BORFRNAt PUIDoseY/ nﬁewaéllsad@é dirgngformation

L L

haérblogoakypol genleotddes dntatna@ﬁrgaim)l cmﬂfsara set kaswa ipths iattiaué include,

control .. DA
bl 08" ) uee TR GO o G PRt oI 0 A OBROR e higt ptaton
&1 refRSIRMiatel trafsfectidnt bfdt%iﬂéw fusfon, elNBlsTRSAIANERapRN4iRE Of the
87; 79:65-72). At cul tures were washed once

pmwlwée(@oan ﬂmasomeéb@dﬁm’g@mcgonp pOiopie the PN Afate nuple.
7.4) containing 5.6 Mglucose, .3 nMEDTA and 0.5 M
par gl nusleicaasid moelpdube evsadifies e antiniaeidr seqnse of| 4 beavy chain

Pt FRER P 85 S 0008 g

clayn vatible Bgoh bLanNGrkatibodyf €ff the aﬁidnﬁd'nas dngetted @so M;Bx}ipropnate
washed three tines w.th Krebs-Ri nger' s

phos
SEPEFSFIOP. vopiaT MEMfsaaden] o gt tipn 15eBpigy b?ielgsf gabedigents the
aﬂti ﬂ@'lidarﬁﬂbbg;‘ 'hlaalv?t i3t 6P “ﬁ%ﬁtabﬂam SBMstemP li‘%?&l %Uﬁ’ﬁ{eﬂlléﬂ to the C-
I rec to the cultures. The cell Tysates
temgm@s pﬁ‘é}ﬁ appropiiaie Vfumblq' wdiovaatiiyligaged intogan expressmn vector. The
r.
Vo%]ltog 19 E)c\%ﬂg F#igctl:ci %L%dfu%&é({}l&ie n V\‘sgé bg@g@gfég%? %elf er ﬂnﬁééd (i.e., the
v&tcﬁ 1o BRI O B8th ﬁe Smetccd’lll machitdrpistier that atnbhﬁdfutlgh of the gene
finity DA uptake sites kkila RE.and NMazi ng

‘%Z?%%B% i ‘Pfru ﬁ%\ge“&fc%ﬂ%ﬁ”%?&r Gé?VI‘ivégﬁeXpiﬁé‘DQZfi“%‘)s seg JIETH.
ENZE18icRs8d ) Haf)e19902RfadelRE PGS ed from the total

uptake amount to obtained the high affinity DA uptake

\(/ﬁl u 1Ja§‘1?1 &82 Ll%gec@%r%rﬂgécp gw-{he?‘hds%s @if1 Mt BRNences
foir delpgonifli malntemmncmf arh f@ip ptompwg md eapnessacma‘ef Axpgdrous emcleotlde

S22 SHBPRDY. A FFRRIIAES BT s i

elfibétiin€sts &4l typically include one or more of the following nucleotide sequences: a
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4 in 0.1MTris buffer, pH 7.5. The conpl ex was then

di gested with protease (subtilisin) 1 ng at 37 for 1
wapasA1nears. HPLC peptide naps were conpar ed POI/Usn041022876

other to find the peptides that were protected by the

4D4 antibodies. Limted proteolysis of NGF indicated

that several mmjor peptides were initially rel eased

fromNG-. O particular interest, peptides S18. 3,
prich o' it (o2, SGRGR, 3 i REALAELE, ¥ florptiona
teshigaiidr sgnéroy, € ammsete artroprsequente contaihiag prdobexcinddicceptor splice

. tides fro erlrrent hour, and .2 hour . g

siff B e e LD sl SEATRGH B hovmliie S5 ey, witagsprog hinding

site, ﬁopélyﬁjd&?ﬁﬁbrp Reqhehe¥)ra @olgHblkdrORgiohOfot iRAIHeI re9Mcleic acid
C. term nal 57 S18.3 FFETK (53-5 1 Loop region 40 45

encaging |the m}yp%adeswesexs@mdl PR a(selegiable matkps plgmenty Eech of
* (SEQ ID NO 47)S34. 4

th&%%gﬂ%é@ﬁggsré?aﬁé 7 Loop(regl on 69 38 )(SEQ ID NO. 48)

Th t

popt PLSENLEE Mo OhE hoiatns, PALCANED EAITre. an
olmmlnycleo‘teiepﬁmﬂacdke (S8BHPItFHR, SSER BD ehkD o4 f)e wais-NGF antibody
PAlReF L P iy e BPioP Rt i gt suh o
héxfaﬁlsqctdlahb@sr ‘Qho4dabh amFMedHAS(heﬁla 16818 AR viARS o myc for
absof bance. % de S 8.3 was a C—%erm nal part o

whigh. melb@mlly raarmlzthl@ a§ﬁ‘?ﬁ§h¢80@95tr edihimn tagNise fypically faged to the
I d
pqiFREEES ub@E Bk BRI HERGLBLANCPRRE LY SorftDa PRfns for affnity
pmﬂmndm st deteitpasifabe Naiteantibody &ongtlmdmbb cal\lasAffnnuyhaﬁManon
w.th act ant i es.and ac e .nonocl| opa

A e BRI R PR PR PR §oB Ao peainst
thEMhSadouf iﬂ:lmty Ridtrix. 50 Jdiﬁllpquawgmh@m R2BY e @Sm¥RIISrom the
lf,me;fparatedq%tMcrocon 10 (MI I pore Corp Bedf or d,
P

i0d) ant¥Ho antibedyc PPIyRRDHB obin (v asiAlS URSEE nFh visr @sing certain
LC to find peptides bound to anti bodi es.
p%’\q/\{gg%ep[iqe@eédﬂgéaks identified by HPLC conpari son of
t he un ' eat
e, HIAHEHAEL K008 A It TR0, B Bt ndor

ad the hoetr esll), harelbabuing.eqfidnb adspedies) othep dahithe host TE:IeH sﬁ&ies or

bo n ept.i des -. SRKAVRR (1113-119) (SEQ
Egt%’nd" b st Ption f’% nkipg sgquenc 5. (59 ORSRIeO),
S}‘n@ieﬁpor Atlve. HQ@Qlcﬁ gt Qburc\br NFhmI§ eﬂh@smal be any prokaryotlc
alternatively d igested with Lys-C (K) for 2

oggkeRotie orgagist é8y Wertebrate du u@drtdmlte @agm m!ét’dhy lphmb drovided

th\fgr{btﬁﬁ(}gﬁonaﬁ?g (#Hﬁodllse Mﬁgﬁl&’ %ﬁ(ﬁ%%%%f 0(1 %gd yt Qhe host cell

mitlineagon 100 separation. Bound and unbound fractl ons

wer e anal yzed by reversed phase HPLC. Only two

pept Fldﬂ&ng\ﬁqaeﬂoéeﬂieﬁﬂ i theagctarstofigis yhviehtivdi Mgy be obtained by any
cul ated mass |

ff W@Srgfe ﬁé@g %& %Pﬁgﬁggheg% gyervqaé?@écfﬁﬁ@mgéwea% Usply herein

wiPBgves BESL pRYBUELY 19£nt1tﬁ‘3§ lﬂﬁﬁ{ab}gﬁé é?ﬁyo@ HBPRRIrREER tenddiRlease
pepti des, as indicated bel'ow, Tmap
digestion and can thus be isolated from the proper tlssue source using the appropriate

restriction endonucleases. In some cases, the full nucleotide sequence of a flanking
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to the NNtermnal and C-termnal region.K (37.6) -

SSSHPI FHRGEFSVCDSVSVWGEDK (SEQ | D NO 51) Cal cul at ed
wore®s/0922821; CObserved mass = 2828. 2; N-ter m neCT/US2004/022876

K2(39.5) - QAAWRFI RI DTACVCVLSRK (SEQ I D NO 52)

Cal cul ated mass = 2452; (bserved mass = 2459.5;

C-term nal The precedi ng epitope mappi ng experinents

indicated that at |east three regions were possible

soffin 5, pElndie e 3 TS BequR HL 18 IR Wing he
meéthgdsatescritled hactih for angleianacidsyithaisgestanoe. r eveal ed t hat
a peptide fragnent consisting of -SSHPI FHRGEFSVC- ( SEQ
| D N&hethd) allvas daiypbemirtish bf thehflarkide asquieixedis, knokiey éamay be
0@@%r o g@cﬂa%%rsat@é%%n;?ﬁ%\gﬁc? t)EganQ%re %gif?:}%ﬁﬁ]f rgg gg%?lomlc library
with Q‘éﬁ%féjp@% Lhe 44 0B dubREde aHAKS flahkin |§ uence fragment from
N-term nus, the sequence of GEFSVC ( SEQ 1 55)
thensame ph‘pmthean;pemcﬁ Wity flendaDaequendetss apfelglovw, a fragment of

raer NI ear
D At con%\?gim%n tfil%llkgl)% Jféﬁe%?‘g g&? btengol?t%tﬁ%‘?i é{ﬂ‘ger pé]gc&' of DNA that
mie b@ggﬁﬁﬁﬁ ﬁkﬁdpl&ym t:hdghg S@julmycel.tﬁrl dv[g\lnga:maﬁdl\lag:ede toe ghunds g Usidation
ea on e entire human, mature . uence
meyrgﬁ F‘%COB)P ishaqeb sty Clopicigse }ﬁeﬁtbo(ﬂafei Hiédqcsﬂlgf proper DNA

nlt aRPbREd Py Lol QusAE BSaroRN el YikideRm! ahageh®atcolumn
Ctermni to allow for conjugation to a matrix.

lermathgmahw Erhaitsvronia-CAD, armthar gagtheflsdamombdd thpgiedgtsan. The

A5 P35, RPRLTE LRI well 6y oEER ey o

of o did3FIRHALMA -thart. FHRGEFSVADSVSVC ( 6- 20) 57 33582-27-03
EFSVADSVSVWGDKC ( 1-25) 58 33582-27-04
DSV bf AddDcatickbis fpicall9 aPaHBZ e Pokaryotic expression vectors
V\X/GDKTTATDI KGKEC ( 35). 60Q,33582-27-
purghesed sQpEAciALl r(téée @gﬁln@i %@ggg a@phge;atlon of the vector in a host
%IK%@/M&%VM Mofcd Jdoé@hot@%ﬁ%ﬁggn 8153 & P M BN IRENSWE Ky be
36-50) 63 33582-27- 09 EVNI NNSVFKQYFFEC (41-55) 64
cl&ﬁﬁ@ﬂwswnmsm&/w@wéﬁ@quqm@m@oyncs Heasd o ztl’re ygctor. For

)$YF ET. RDPNPV E 101?(5)% tgghesﬁgag]ﬁucgngm (New England Biolabs,

RDthﬁKl‘dCfof mbst/dam 88gdi3e ddetda, bAd various viral origins (e.g.,
SGARDl DSKHWASYC ( 66- 80) 69 33582-27-
SV RSRAURBAAMEPATIEN, 7358y SReasgrs (V) or papillomaviruses such

as\@@%}_ EF'V‘E F}éﬂﬁ‘l:ﬁl @&Qi(ﬁ@g v%@to%%ﬁ%n%ﬁaﬂaﬂ cells. Generally, the origin
TTTHTFVKALT 72 33582-27-1

owmmmm@mwc:ls(m n@_@@ fqtsnmslzanzechmswn vectors (for example,

DT b e s

a RI\,&\)@A N SRKC Tlo elgc(?; %2@% §7 lééated 3’ to the end of a

p%‘ﬁﬁ&'é- &Eﬂfﬁ’é/i%%&bn( alﬁ7seﬂ/2£)ﬁo té8nitite ulaﬁmlpthG:UMItyj sl@anscription

fragments were diluted in PBS wth 5%
termmgtlon sequence in prokaryotic cells 1s a G- ncilsl f%agmenf fo%lowed by a poly-T

sequence. While the sequence is easily cloned from a library or even purchased
commercially as part of a vector, it can also be readily synthesized using methods for

nucleic acid synthesis such as those described herein.
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EDTA, pH 6.23. The final peptide concentration was
normal i zed to the same nol ar concentration at 55 nmv

W@ 29610192400 ny/ m ). Peptides were incubated i NnPCT/US2004/022876

Reacti-Bind Mal ei mide activated 96 well microtiter
plates (Pierce Cat # 15150), 100 m/well, at room
tenperature for 2 hours and then at 4 C overnight with
agitation. Human NG- (100 ng/m) was used as positive
cont 5k tmgnﬁh@e& RS Wieb L9 36k tlﬂyéﬁ
and bl ogied w th g&Z/or?on- ;J}Sﬁém ° SéA‘?( ﬁya%’%ﬂgmwm
oibwfhlbetr cellpgrodn2@)a sdpctzfemlitus mtedmmo rrifmmieﬂemct]me ngenickr genes
h 50/ B Pl at
erkdFEPioHEl Fhr B SR e Rkl pBRoniy Pogpriontn
te&hcy%ﬁne carskemmAgehit fat pakaryoflc hdst télls; 36) r@ﬁi@le}nent auxotrophic

fol | owed HRP (KPL) for hour s

eéicquiﬁlles \R/gtﬁedg??]el% %dswgfhmfml BYESRE g0k aﬁ%lﬂ‘ ]ree%%maqomplex or
diR8d Mnafid. e praxeidid sQBotaHle %ﬁaﬁpe@ %Mﬁe%n%%}l REEARS EOR, the

23 human NGF peptides, at |east 4 major peaks were
arppisidliny eqpistanaeligene.i angl ﬂmtetracrydlmeg resm'na@se ggeaksAdvantageously,

S t he f W n
o SEHE BIERC gl Al Bp P RTER S58im Tol Gudlphge and
eukSEQi¢ BbsNExlls65) , NSVFKQYFFETKARD (46-60); Peptides #
16 - 17 (SEQ ID NO 71-SEQ ID NO 72),

V\NS\@t'E&'ﬂ' ST gerled GnadHe usaiido BRplifydRs génd that wall be Peflessed.
NO. 73 - SEQID NO . 76), TTTHT LSRKC (100-115).
Amgﬁgaélgp 1%ﬂlﬁdqr9@s§)gg§r§nbgengﬁbahﬁrﬁ ggqpnteé fppproduction of a protein
cri\tlic'éllefom h 0(1: cteﬁ rsw aré b6l 1n3%{ﬂq§qthﬁsth¥v%ﬁlonﬁ)§omes of

| 'oops and escrl Wi smann et
sum@gge gmemoes df)@corﬁﬁn&)t cellih dsmmpés wif ssitableschasmivter markers for

I e
oo L et i P s PR TR R S pipagymicine
klii:ﬂse Refsi d@rﬁnﬂlﬁnﬂ%ﬂtttadsfoﬂﬂanmé pﬁeedtﬁnﬁlgr fdtiba efe Rlosiﬁre wherein
2021(SEQDI\IO(EQDI\IO SEQ D NO (SEQ D SEQ
s e(ngﬁgngﬁp\@re tylgquelpé%emtqﬂ]eto?ggu%ye by 3)11ue7o_|f)the y@yctable gene
prgmcw}he véékdr. §§&t£&n’@es§s§1)f61360§§§g !iébéz oulljl}llggé: g'% tﬁ%%%éi cells
ur@leAb:omehsngl svhiehalther eenoentfatloa+oﬁ- -seleeltﬂonWiwllmn nthet madinm is

t.he cr o, th
ssE Qi el R oen LU e pliveo PEEphidng Mot sone
andathei DN@J ttantent&des r aoeRE Cg’en@ sdhng 4dNaasbeINtAE blds to NGF
1999 Nat ure 401: 184-8). The reS|dues of this segnent

PalypeRge. a8 & resalt; Wﬁ&aﬁeénﬂ“a%?ess‘ﬁfe% ipPIYFRtcr Biehtasign anti-NGF
ar%say drb gy%ﬂ%rsute& on BE SRpRfic DRAL | body 4D4 is sel ective

human over nmouse/rat NG, as well as BDNF and
I\IT 3
ok b e e T i

andD4 chiractsrized byep Shie-DalgrfcSEQuérive Nﬁlokﬁﬁ))teé)\lﬁ\/E Kozak sequence

CHEPRRVIAE PURSELT BRCaby Toouler SO R BkaiaorE apd & i Brepoding

selj@enk®0Pthe Bolgpéhtidé to WhéxPreskPr esent two of seven
distinct regions with higher than average sequence

di vahSbing AFRNGIChNR WIRLE @lyceRilitds -is GWARAI A% eukaryotic host cell
experi nents between NGF and BDNF of these seven

eXpEegioh Systrawert migdtmanipiefe 4hquyprousrpger pantose@iengdido improve

4 t r stitution

o SRR R AL Yob T BAS L O RS S0 or

pabdigfalar sighalchepiidt, dickdd prkae@.xehd:asj Whickhvalsé enafraiffetiagl yoos@ation. The
NT3activity. Thus, L2 and L4 are |likely regions where
anti body 4D4 bind selectively to NG- rather than to
BDNF or NT-3. Antibody 4D4 al so binds to peptide #16
(SEQ ID NO 71) (WBYATTTHTF®XAL, 76-90), matching an
internal domain of the NGF crystal structure. This
region is 100% honol ogous between hunman NGF and nouse
NGF, but
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di stinct from other neurotrophins. 4D4 showed much
weaker activity against rat/nouse NG when conpared to

WO e@sacbe/i ty agai nst human NG-. Thus, bi ndi ngP€DUS1004022876
part of NG- is nost |ikely not critical for species
specificity but is inportant for selectivity anongst
neur ot rophi ns. Anti body 4D4 al so binds to the
C-terminal region of NGF (peptides # 19-21 (SEQ I D NO

oteRr ol '\{ﬁgﬁ AR CreidveltbThe iR afrind
ﬁnéﬁ%mg Ogl?crtgﬁ%yo%ag %o]} umﬁ%ﬁrﬂgﬁk di st? n1 gwas hesch%lQ—f the
mdture proteing one eu nore aql;chtlml @BDINFacddinhiig)t. to lepxj:smgn,twhich may
s_not

nol B B ST <O bt FOpReRe e, L EHLPIRSR PRk By B one o

twdl MMUhS a0/l Reidedsi Musld fid ﬁ{eeﬁéiﬁd%t desagd bt tiHed a0 tthe amino-
mouse NGF in the Cterm nus, %gestln that this

tersfimet e ANAGYeAG | We rafySoBE eramETCcleaTags BIRSIREY Agsultiig a slightly
e r
RSt of B ST pMGRoYEL T PIBARESIR: (LG e

mdtastpoiypegtide. al so i nteracts with an internal domain

descri bed by peptide #10 (SEQ I D NGO 65) (-KARDC
50- @xpreesiol aundae] otNGE vestbus @iff t}ilesinaehtioﬂpnﬂttmtallya@htam i promoter

o G SR o LA L1801
anfAQVGE Bhiidedly] PRorAGibls\akd WntA@dIbeE sEk}-ﬁlﬁ&s h@ited&?b@t@@n@ (i2., 5°) to

Affinity Measurenent of Monoclonal Antibodies g
thstattend i ofch sipcairalgena Keenerdg sothdo pbaud 109 kggH000 bp) that control

e BEREE I A e S B bl o o

twoicldisdsSAducibfle pMnaoters pivil oénsﬂmtlﬁé)pr(mmmb ehdueible promoters 1n1t1ate

. lncu h varlou tr ns h

m%rﬁaspgﬁ ST ra st s DGR e R i Ehreshghe . fasome
<aR@t eondi@sHSsuch e t@@bﬁéﬁc@ér dbBénch 888 nBeRALLr a change in

an i body was quantlfled by fl uorescent (CySE | abel ed
te@pemerﬁ i Qauﬁﬁtrtmeg@oeﬁters@ @arythe pilesk dand,| yarorslyREaussrios, gene to
r Q
Wl%;lgtﬁ &hg: t A Bazﬂ}g egl\/@%aﬂgt Vggg d&iea%}"ﬂg Jgﬁ’irollt}?flea ﬁ?ne expression. A
larige smmthes toif qmorﬂqmsj lréicbgmmd: bylsat aniety IéD)pomealohxtsaich are well

from.nonljnear re reSS| etlt .on, cur
kngEind Sablaprmtoa: Srae ey oot anS AR e haRA ey g or tigh
chbf cﬁﬁiﬁ)ﬂsﬁ% %ﬁfahﬁ\@f () antmﬂy 6 WRSInPdIEBh bé rﬁ%\flﬁg thdprédMter from
bi ndi n 0 . le 10 lIdentification of
the gayres 3?1\&4\ lonr@strrq@pn aﬁ@ﬁmedh&eétw énd jipssetingathei dosigd promoter
fwggi%ggﬂrﬁgvg &elgnated 14D10, 6®9, 7H2, 14Fl 1, and

generated and identified as described in
l n
C oot ARS8 1839 A0 DAL KB e e e
enhartbotsmge aiszhnmgeto)asly&eéd Witk ymt promoterh Suitabliepromsters for use with

purified an sequenced. Th dicted Was .
mEBRBRERPShF ¢ i srage Epeice A T 210t L] o thgse obtained
fr(trﬁ‘i’ﬁ@ ééﬂl%rn%@ ijhtrlhs@@ @@h%qio@yom-ﬁhﬂnﬁnfdv&hﬁ(ﬁd @ﬁus"‘@&&mwms (such as

cloned. Two of the clones were expressed in CHO ce
Adangviress t2d lfqymeamaphltlpm ugle gEian bé@cmv@msrh@ftomegalowrus

e SEHELE IRES AN ol oL O LRSI 50 4PAE) Coter

suftahl} niainesiatipomtotés Mch(dol\l@ete?dﬂﬁgcﬂls 2nrihalibhGramotessd for example,
7F%§§EC 0.963 0, 792 6H9 3.172 1.699 cl oned 6HI-rFc
hegizshoek progipters andiife gOEAEMIT3 ¢ oned
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14D11 0. 2803 > 20 cloned 4G5 0.414 > 10 cl oned The
sequences of the |ight and heavy chain variable

wo egsomee®©f these anti bodi es were then conpar eRCT/US10046022876
4D4 anti body sequence, as well as to each other
(Figures 5 and 6). The percent honol ogi es of the heavy
chain variable regions as identified fromthese
conmparisons are shown in Table 11. The percent

homoAg ly lificlh &) bR Fredd e 1i
Shoun | HTAgT 1 R Bl on e e eI St nated o

S¥40 ety epRotee (Baneistand themben, 198%, Matwie2Q0i384-18); €M @romoter

b s 14 B Mo 70 DS S 138 tiiRtaodt Sprbingyjn e

3"1165Y. Gorirfirih 0 Dife At B BEHodida B Y ahMnfokt) oHall, 0080,86e15%0:787-97);
54 3% 81, 1% 7H2 H 100%&1 29 79. 8% 14D VH._100% 56. 8%

pistiog *Fl&meeprf@om agney et 1al4 3881406 NedhApspse. US4,

RfethifotM 9
’100%‘}%}0 91% 72% ke%% 69 A?allf%l %@5 %@5 73%£11;)4t1u61@4116§ e Ginster
et9r{ Y5 16894 Narvsec 296 TB42)6 894 88%a30tis HEBrOtEIS stcl09s §8%bcTatictamase

o] QAR 08,1608, o, 6, RS BT e e

ta®4RorAditn BB HD0WBI Rr-aB WO Uchl, S66U. SM)Q%)QQ%S&Q%ISO of
LC 7TH2 OO?/o LC.4Ge 100% It sho | d be under stood that
inferest fag; i}gf ogwines el franscrphiong seutrolgiegigng, wiyeh jepfubit tissue

s;fé@itﬁ‘éﬂjl BRI e Bberd {i'tﬁlz'e&‘ ﬁ?ﬁiﬂs@&l@ﬁqmﬁﬁa&e lastase I gene control region
nodi f1 Catl ons or alternatives equi val ent thereto

that is active in pancreatic acinar cells (Swift et al., 1984, Cell 38:639-46; Omitz et al.,

1986, Cold Spring Harbor Symp. Quant. Biol. 50:399-409 (1986); MacDonald, 1987,
Hepato?ogy 7:425-515); the insulin gene control region that is active in pancreatic beta
cells (Hanahan, 1985, Nature 315:115-22); the immunoglobulin gene control region that
is active in lymphoid cells (Grosschedl et al., 1984, Cell 38:647-58; Adames ef al., 1985,
Nature 318:533-38; Alexander et al., 1987, Mol. Cell. Biol., 7:1436-44); the mouse

mammary tumor virus control region that is active in testicular, breast, lymphoid and

mast cells (Leder et al., 1986, Cell 45:485-95); the albumin gene control region that is
active in liver (Pinkert ef al., 1987, Genes and Devel. 1:268-76); the alpha-feto-protein
gene control region that is active in liver (Krumlauf et al., 1985, Mol. Cell. Biol., 5:1639-
48; Hammer et al., 1987, Science 235:53-58); the alpha 1-antitrypsin gene control region
that is active in liver (Kelsey et al., 1987, Genes and Devel. 1:161-71); the beta-globin
gene control region that is active in myeloid cells (Mogram et al., 1985, Nature 315:338-
40; Kollias et al., 1986, Cell 46:89-94); the myelin basic protein gene control region that
is active in oligodendrocyte cells in the brain (Readhead et al., 1987, Cell 48:703-12); the
myosin light chain-2 gene control region that is active in skeletal muscle (Sani, 1985,
Nature 314:283-86); and the gonadotropic releasing hormone gene control region that is
active in the hypothalamus (Mason ef al., 1986, Science 234:1372-78).

An enhancer sequence may be inserted into the vector to increase transcription of

DNA encoding light chain or heavy chain comprising an anti-NGF antibody of the
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are within the spirit and scope of the invention as
set forth in the appended clains. W claim 1. An

w0 s@bated human anti body that binds specifi cal PET/US2004/022876
NGF, wherein the antibody conprises a heavy chain
havi ng a heavy chain variable region and a |light chain
vari abl e regi on wherein the heavy chain variable
region conprises an anm no acid sequence that has at

L
abaiit 103300y ngJ_T_ﬁgh,l 1'}»1?‘[:‘ agg gm tm;mngmmgamgﬂeMamcﬁptmgnﬁmhancers
st A e a0 B0 PO Ch PP SEEM b RSl SckaLge bot

st it e ale h@ARtpASYORRIUSRGEa] GaRdrcty stquehét @\Fﬁhla‘ﬂe from
aci d sequence as set forth in SEQ ID NO_ 12, or

mamnklien gees i dnownale. gneiabis) slssess | a}bWHcﬂPbﬁﬁ‘Fto'Pmtem and
n f T a
ing e SPEH bE ep A DA vichs i RS TE B llfancer, the
cytdngdploviras reaflPRbrofrivsdr btﬂran@n, alm rpolyamad esleguencadt hdenovirus
s at ] east 85@6|dent|callto Hﬂg aC|d segue _ﬁ " £
ncgis, lapg i e ST (5XRIPIa PO, ClapeRls, fOr R e gption o
euﬁﬁry@‘ﬁc hreadRRt. 0U/161R ah Yenhahd 6 h §NBé posiHBHIQ & tlWettdr either 5° or 3°
ment thereof. 4. The antibody of claim1, wherein
totawe ing gequeneraftris ooivplly leatedata sigrs” fioghihe BIPHIEICDR3
that has an am no acid sequence that is at |east 85%
i derﬂxpmsion ovetlors efnthadneastian seayulem eensirgcted froppp tsprting vector
=ON g r :
ol h oDy PRl SR A for Bky not contin all of the
desher ﬁ@ﬁhn@ seci[i&ﬁcean tWheadyoneforchaienoflthe vitaakini rsetiemctsedasyribed
chain conprises a hegvy chain variahle region. . i
G BRe T AGead Pasee R e S difan s fenagvi G Shrained engtfigeted
m‘[odﬁl@t\}eﬁt%k tl\@eﬁlb@s A T6r B6thhinsCEHeR W ahe FlafGhg fseddelcds re well
NO 10, or an antigen-binding or an
hxmmﬂnoh@éﬂﬂgimvh¢mﬁctlonal i munogl obul i n fragnent
thereof. 6. The antibody of claim1 wherein the heavy
chai Aftachprégeshaa bhmmsmm@ar@mnwl@omd mivdeculpaenceding light

am no aci hat %:

o R sl o St et ond adhy bR RoRRH R e plcboay
hddbeaiindéttdddar-the pripagsiterof de \remmr’tbé oghplalel] yedtoinmby baalserted
i nmunogl obul in fragnment thereof. 7. The anllbgﬁ%gmmn The

infq i At ot St Fars dapliticatjom eapdore RAYRCRTLS
trAR A MaGERb o éﬂéﬁré@glbﬁ vEQE f@f‘arpé’fﬁpN GH eﬁ‘ﬁbé\ﬂ/ B Hel@sddhost cell

sequence as forth in SEQ I 0,
manbé gesoniplisidizy well nowmmsthols gicwlma/tr&naf@étl% dfiection, calcium

pl}?n%aﬁeg gg%?e%éﬁ{a}u]él{i g‘%ér:%c gorap [ ergfcron% 99[10 1 n%gf%fm&{“ %E‘AE dextran

ri a on
madihied naﬁiféctﬁ)ﬁgbmﬁﬁ kadwa eéchfqunésh THB 1Bétabd ExlédExd \izﬂ], 1nq:Iart bea

an_ant i gen- bi ndi ng oIo ically
PGB0 11 TP A oo R e ese Bnoiipd da iHeh artfble methods
ard Q’Véllnl&o@vnht% aNY sIGI YAl hlﬁpir@ sEteBHRfof @iﬁi’ﬁ 1§ 1R %aﬁlBrook et al.,
am no aci d sequence as set forth in SEQ I
signd.i gen- bi ndi ng or an i munol ogical ly functlonm
i mrunogl obulin fragment thereof, and a light chain
h aV| Aglost dellgWhemMﬂumdumdcmﬁpmpm@l oondléuonq; syrsthwgzeahn anti-NGF

Ié’%ln %}1 g&ﬂf’é X?bs Fﬁ%ﬁﬁﬁ%}“o{éﬁg %Eﬁ% PEHER hleq{OSt cell

sécf@i‘é&nﬁ Qhﬁébﬂh%' MeditiBy oE @ireéttie i6Af theChosh céle yyducingi i (if it is not
having a heavy chain variable region conprising an

am no acid sequence as set forth in SEQID NGO 18, an

anti gen-bi ndi ng or an i mmunol ogi cally functiona

i mmunogl obul i n fragnment therggof, and a |ight
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chain having a light chain variable region conprising
an am no acid sequence as set forth in SEQ ID NO 16,

w@erooan1esd i gen- bi ndi ng or an i mmunol ogi cal | y fRCDUS®NE022876

i mmunogl obul in fragnment thereof; or d. a heavy chain
havi ng a heavy chain variable regi on conprising an
am no acid sequence as set forth in SEQID NGO 22, or
an antigen-binding or an i munol ogi cally functiona
0 ,
SR R e for, EBTErobARP B8t cof R Ry upfil s fators,
swhi axo desited @qnq@semoeleasls,s polypaptilh modiSea@iond thid: afb6 desumable or

t ti ..
S A I T s e e SRR
a biolophRllg dtiveligolb@dyy chain conprises a heavy chain

vari abl e regi on having an am no aci d sequence as set

f or t RlaimthafEQcd1P1iS avhabl®hs Bokts?dt bGRBssinnie RG11UnoRA in the art
i munol ogi cal 'y functional inmunogl obulin fragment
andhiaelagy, buh A noh dimijegdtie, l@ﬁ@nrwh@@w?h lines agaijabighiromtih¢ American

18] AR OB e T, AL B9, 6 SR DRSSPy o

(CHIO) cebls o Ieadelly, lfabyd)hnmeahdnmm.mﬂg) @ity toulfey addren cells (COS),

t her eof he anti bod f 1 ere n the heav
e Spoeiarelila Satio aells fae- g G amdie S et afher Sall nes. In
cdrREH eMbodMABAIS] &bt RfesVidhy @lesle&@@ |t1%6u§lpﬂ&éﬁﬂiﬁ§1gaﬁh1§1mcé‘ﬂ) lines
aci d sequence as set forth in SEQ | 10, or an

hayiet higle sxpesritn ipvels andnepmsiifarydy ﬂ)f%dgﬁ% ﬁfltﬂ?%jéﬁsewﬂh N@F binding
pr-gggrtlgéqtfnkﬁﬁgﬁ'letoéml‘}clﬁh%tga céﬁ]lﬁ{eeﬁ&n e @aﬁ Xea E?ﬂap does not make
nprises an am no acli d sequence as set
itodbwHEQitddy Nk hdslg c4aQity © ke dfd, seSEQ 4 Ebtéilﬁlogﬁﬁs armboéyl can be
4%% gen- bi ndi ng or inmunogeni c fragment thereof. 11.
antlbody of claim1, wherein the |light chaln

conprises.a vayiabl e.region a, const
ehor ArRied ofdhs SeRtiroge oneh prdeetng NG fofgicg! samples
aRP RGBSR oTelellk Ol Rsshids BERPIIAuONGR prékindN Antibodies of the
anti gen- blndln%lor |nnunogen|c fra nent thereof. 12.
4

inpprticanthitbenggifiedllyc biaidro INGF wprst g nsefilein| trephment [nfi NGF mediated
SSEIRE SGEAL I5 5L BOBBIER3 Bl S0P kb or
fibmafprming 4 banslet w1ﬂtBNG'thchmdirs b atyd @ﬁtlhbld&B rthak, bind to NGF and

b RBRErHR0, B T TCRAPE FUFRC: ol it RERSAPe e hnodulating

N@PR%GCE@LQ& @ﬁeas@gﬂd rﬁ%@fé%ﬂ eﬁﬁ@&’ﬂheﬁﬁaérﬁlb% td N@Fofﬁay block NGF
wherei n the human heavy chai n CDR3 region is heavy

bigfiag nio GbRBecepigr oWh@hd%W irpfuBED dipunden of thadV <E>F lhd,m% signal

ramewor k regions, a hunman |ight chain
ﬁ%ﬁ&ﬂ&mﬁ%%%ﬁ&ia human |ight chain CDR2 region, and a

hu cha erein the hu h
Chg?’gh nt énére%tho Fﬁﬁfﬁeﬁﬁ?ﬂ t%r][{le Yl\% (j.;fe NEGRAI0TE gol on ant % éles of
the I’préiE;@ ihinNoh 116 thelanuFkveurt 96 haﬁ&iﬂcahim’ﬁfbr ahd trélaﬁlﬂiyntclff a palnful

im13, wherein e human heav [ regjon is
ltsw elrRppd @ﬁa.Cﬁuseéﬁa IPIEASEH eageﬁ?mﬁ@ SE@“’F%S pensifyity to
N@mniall}sgﬁan ki BUs a6 ah@o%%darw c%ﬂdft1%n§ &1§c1!>gea%reﬁhal n
egi on shown i n . The isol ated
r
ch ai Iri:l I%%%Hg? %éllbggml%l %Jt h%eelﬁwgli{/ﬂ}% a?lrc}g%%ﬁ reg |t gﬁa&%lnposmons
cONBISHE a;tlmmpeutmaﬁﬁ@fﬂe@h!@ angRmpofioneher o phmality |o@ kite aitibodies of

the mventcigg togethe% vslt a ﬂh%%ac%@t%aﬁy acceptable diluent, carrier, solubilizer,
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region shown in SEQ ID NO 24. 16. The anti body of
claim 13, wherein the anti body dissociates froma
wheovan1986e- pol ypeptide with a KD of about 1 x BOI/8S204/022876
| ess and neutralizes human NG- bioactivity in a
standard in vitro assay with an I C50 of about 1 x 10 8
Mor less. 17. The anti body of claim 16, wherein the
antlbody di ssoci ates froma human NGF pol ypeptide with
t .
fiGlicl Bk QARPRILEST PRAAY Sl At IR loN gl ar
ncuftozadadutrempwntsgatl\/lﬂmr dbegss ah8. conbentmfionsbenployed.c| B preferred

e BB TR POt §o Bt o ShfeP R Siective
ari@uH: beditZNEFhuibotidNGre plodmiedli vity in a standard in
vitro assay with an 1 C50 of about 0.2 x 10 or |ess.
19. fherantehdedimels, sdapibld foBitRinnitdeal N fa¥eratt aichontoxic
and |ight chain are connected by a flexible linker to
tofregipicats ot the Hesagereand capednbaidgns epployPe ant i body of
claim19, which is a single-chain Fv antibody. . The
ant i bo:@yalofembb@zmﬂlts theipbhrniasedicEbdpmpesitin dypy cpptainthemulation

{ét Ebofdly o 1f‘g1|ng1i %a&ﬁam %C(H‘ I?rgsegxg?%algg CQ%‘H% ﬁ% O%I):i, gsélho.lanty,

Vﬁ&lﬁltﬁrtilarbﬁd:ylo@flsabﬁbm ,odof) etegility, Eﬂablh@n ratbofl &1s$cﬂuti:‘bn or release,
ully hunman anti bog%// 25. . The _ant of cla iL
LR (DTG OO CmREIcp RS gimenss: Sgigbleformulation
maf%htsleohnahdé r&@tdra Ghof 1EQIRG 10, OMiGAUSRE BYcH BS rgeﬁ%d glutamine,
expression of NG or incr eased sensitivity to
aspanag@n,t argiror 1of slysine)admtimiaelialsn gnwl@ntsatsueh]tasaascorblc acid,

B TGEOL 53t S SRR AT, ok 1 90 Bl v

HOD nedirdtesx) iphosphaiesibe offer rgatenicids);philking paets fsusnas mannitol or
t rauma, i cal pajn, alnrsultl from an
2lgrnglpe e@gm c&aqﬁf {Sach &ALy ensdeRiy fg%%?gs% (PUS fbray,
cSrhplSERE n?%ﬁn@e@ilﬁhghﬁ cafiHe® rpol?ﬁ%ﬂﬁ%ﬁ&id@ﬁgombﬁmyclodexmn or
| abet

str oke; al am ¢ pain tyn r ome ui red
2}

hym@mbbﬁ@ﬁm‘l@@exmijr lets; (mmqgg:'c}landeg;qdpﬁgcc arides; and other
c %Q&gﬁ}age%r(m as %R%£ea' Jﬁ%@%ao‘}hcfextdﬂs ?c}t&gs gs(l"lc}tlI 3 gérum albumin,
% m xe -Vasediar or non- vaég

gdlﬁnmmmnhmagllabths) geleihg] flavofihg andhdiling agéﬁthrdniulﬁfylng agents;

di seas | upus,. ost eoarf
hlf‘??i?%@fﬁ/ L elRe i o PO BBVE e el | mplepulgy oweight
%ltldéy NG0B Enink NEoRABTRINST Qéu&i/ €50 's&ﬁﬁﬁﬁ?r $reservatives (such as
I n

'ammat ory or unstabl e bl adder di sorders, psoriasis,

begichliorivmp phiplndes lygingoic arid, apphiayler ywléo r’fb@wmwls phenethylr glcohol,
m%@%% a'bgn, ds&%g@'ﬁlagér? cﬂ%&%&fdﬁ 501(? or 31&{11%%8{] perox1de),

¢hronic I n Ianna ory con

sdlvérﬂtsa(nmm rgyycpm rprmdbm@ml admﬂydﬂ»ﬂme@lg@is)g suganalcohols (such
ropat hi ain and soc:| at ed

| | od
o O s DB B Ea A S A oing et (uch as

plefihiRl 9FE8, sSpiRpthislh! palykorbarad E\Ic*ﬁ' éf&eﬁolfs%h'%te 20, polysorbate 80,
deaffer entati on syndrones, asthm, helial tissue

trﬂqnﬁ@@leﬂmnm}es fagithin dwlesrﬁé?lp@éo@pﬁbls ilityeshaneing sees Guch as
r .

suc%oss ?)% I%L]ibﬂglﬁ fc}/tg %B{l/agngg‘% %r%}ng (¥ucg%a§m11&%13ﬁéﬁfﬁ%lbdre% 5p’referably

sdﬂhﬂrﬁ fof) potassiiinm chleﬁdé imdasiitopsanbitdl); slelivery ivehigies; dilamis;adxcipients

stroj ntesti.n sor der it ri
resﬁ%rera#%r@ﬁceuwid earﬁfélrvamsce ge %a@%h@%ﬁ%‘c’o‘»f A’WEUTICAL
SCHNGES, 9 8™ BHitohORERI Gbnifdts @A Jer090, MY MIMEKRS EBmpany.
dyspep3| a, gast roesophageal ref | ux, pancreatitis, or
vi sceral gi a.
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28. A pharmaceutical conposition conprising a

phar maceutically acceptable carrier and a
wao b@sapess i cal |y ef fective anount of the anti bedyusfoo4/022876

claim25. 29. A nethod of treating a condition caused

by i ncreased expression of NG- or increased

sensitivity to NGF in a patient, conprising

adm nistering to a patient the pharmaceuti cal

co Siti m 28 . :

o ol b S, Sl FRhRCCIRN (ERBELID il be
detdnmmirred oyl ame wkillad tith theaant ddpeniding fippad, fomexamplen therintended route of

condi tjons that.allow.for. bjndin f the antjb .
odRERS oG BeABLEIPR A R GrEas Strodt P anp Iy Sy INTON'S
PHARMSAMUEIC AL SCAENCES) aipesl D b@hiRBibsdigh¢nts hdich compositions

specifically binds nerve ﬁr ow h factor, conprising

a
maje inflpendeathe rhiveical statghtiabiliy gate WAER afve telrasthand/ Jpte A vivo

[ : j i abl e regi-on conprising an
CI%?nAHr%%g@?&ﬁ%%?ﬁe\é%gg%gh oSy ki SEQ ID NO 10, SEQ

I D . ; . r 81, . .NO . I D ;
o, 1nyecbity Piebly o ey AR o S, o phinaceutical
colipaLitioh agiydal dithef aquebuooahon-squsowginodzmire.n For axameple, a suitable
hereof. 32. The antibody of claim 31, erein the s
Veﬁ@fw EHEPTIEY P’faéeést%%l L0y PREIYP %ﬁ‘i@gmeew?%@flo% artificial
cefeBIhinai 1181d 2pbs@BlyNapREmenie® FHE MR hi@drialsSotmdnEiaThmPOdeions
identical to the amno acid sequence as set forth in
fon pprepterrgnpipisiuetiong 1 Negira) ppfipsed wline gF@alipy moxegavith serum
Q| 7 i ! - hi, ndi .
550 B 8T 10 A o SyrBie B B5C. Ghit
cohtpagitiend oftthepresdht in3&nticArvompdbal gdbifirefiatant pHIM) 8 Shatacetate

T e NG Al _ . ’
bl i e ey E1 ek B R S R oS -G L e ior o
sufthsit BubsBfut A e R 1dre h 08 i BRbbE RAts M i atéhtidh] £hti-NGF antibody

sequence as_set forth in SEQ 1D NO 12, SEQ ID NO 80,
cogmositipnNgey Bepregre o siqmgedy, misig theselgytedg@mpggition having the

R Thp R SR 5o, S, PR MRBlcrons

PHARNVDOCBTICA 1L WSAIENCEISo 3apra) nmuthe gbob uifi o Ifaphgireditcake or an
t hereof .. 34_ The isol ated human antib f aim 3
aclifgis Gp e NG "CiTERR COMATELS L FRGHOT GHAPRY Prodtt may
beVRh@Rle af @giogmiﬁgﬁérﬁﬁhg hfffoit@dHcRedCidh sEgIeREeE t hat
is at least 85%identical to the am no acid sequence
as Shle fHafhdteliital BYmBSsitRRR ok hdNverkn RkEBe lsHeMQY f&Garenteral
SEQIDNO 88, SEQID NGO 89, SEQ ID NO 90, SEQ I )
defjoeryo 1AltesmGVED, fie;cogpositm® mey Roseleded SEdnhabtio or ger, delivery

r I J r L.ger:bi nai n .
R S 5 860 o, AU ORI OB sy
actéeatde tom@itionh & veititin thedyillodf thd &t.m 33, wherein the

' ight chain conprises a light chain variable region

C ONPrlieSfoigiuRfoR RbMmPoritsdars efte@AC Préférablyiid: concendiatib@atiat are
89% or 94%.identjcal to the am no ac¢i d. sequenge as
acgentalile e fhe fitespipqmnieptigp, Incerin gﬁ@Pg@wn%r ﬁaff?r@ a5 used to
i el 4 i J JIRLARORH perf vithi
eIV ARPAGPL LYy MRk Q) TR PRt s gl
pHcinge sEfjommbeutdstogbeutfBorth in SEQ ID NO 88, or an

anti gen-bi nding or an i mmunol ogi cally functi onal
i MMUWbep phratenal ddraigiveationt ihepwtemplated, the therasnti® 66gpapitions for

87% j.dentical to the am. acl,d sequence as set forth
s P B9y B PR, Pl BRSS! Fotdnay

i mmunol ogi cal ly functi onal
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i mmunogl obul in fragnment thereof; d. at |least 87% 91%
or 94% identical to the am no acid sequence as set

wo eoosl19206 SEQ | D NO 90, or an anti gen- bi ndi ngP@©r/Us2004/022876

i mmunol ogi cal Iy functional inmunogl obulin fragnent
thereof; e. at least 86% 94% 96% or 99% i dentica
to the am no acid sequence as set forth in SEQ ID NO
91, or an antigen-binding or an i munol ogically
0 0 - fra n r R : .
e o bR o ISRl (s ERENGE Bipody i
pl@@qa@uﬁgal]ars ageptabler vehidley SEQdrbciBly 8Ritabde valicle for parenteral

. ant.i gen- bi.ndi.n r.an i nol ogi cal .l y_functj on

bR an PRt B i PR B S fp PR B Ry os o

stBIe) is&8Hr seluti&Y Yrdpean pig@wved. Ointdeftaia Fhibodiathnt, $ie PrBf€on can

.as set forth in SEC%I[)PWJ 84, or an antigen-binding.

ingplverihe fprmeptng ehIls desitedt meleanlei Wit ABgREMY| yush as Mjectable
ﬁ Al - . . 0, 0 () .

riSOBTERS, DSIRRG phical, AR YA (B 3 g o

palyglgredic| id)hread6or kiposamesa tivat geay- rovide nontmiledior sustained release
j nok ogi gal,l y functi.onal i nogl.ohul i n_fragnent .

of R G R 5iR Yf BF R o) R Falfoone R Sibodiments,

hyalteobit @aid hay kise bankdl) havihg tixcefian o psndial shasihbd tivation in
SEQ ID.NG _, or. an antigen-binding or an, )

the FHEHBI Y Lareripin emRodimeends: plsniabls dbadeliventdeginshmay be used

tolies RRE the%ﬁsireﬁﬁn{iﬁﬁ'@@l@cﬁé! man antibody that
specifically binds , conprising a heavy chain and a
i g i . i . V-1 C r i . .
o oA Bl 1S 160 i) Byt SR RBR L tain

In] theseSEGbodmki@s, 418j-NSFQuitibollies 2@ adBEQ@gkansNOforfR]atdES3 a dry,

. 9 S I r 94, ..SEQ I D 98,.. SEQ. . D, NO. .
inge0leimg Ry B PGB SRR 2 CEEY bR el solutions
mdFdsb BAI@rmifiied ®ith)al fropdllantldr a&66d11dliNDy. In &Ffdid BbKAiments,

12, SEQ ID NO. 116, SEQ TD NO 117, or SEQ ID NO_ 118,
soljptions MAY i RseREWIgeH- ngP@moRAY AdHatEEPE Andy formalative rmpthods

he A0l QDU e f I t her L1 The, LSOl -

thuman %ﬁ?iggggmbfﬁ%¥§P%13E? &ﬁ%?%%%n?he?ﬁggVy%%ﬁgﬁﬁon No.

PCHMSNLHOE8E, whivhris nearpyratdddiyreCDiRRe amhédgsetilves tpnimdraaywJelivery
am no acid sequence that is at |east

m%%%??ﬁ %Fngﬁdig“FH% am no acid sequence as set forth

in I.D NO, 99, [.D NO .106, SEQ.ID . NO 17, SEQ .
R B e T O3 i B b b o

anitiBb&ibd @Adre hOIMNRGELRUhIs FTadhi AT BE FERRIRL with 8r wilout carriers
i sol ated human anti body that specifically binds

cugtomsrilsnsed im theeamppowiingoizaelid dosagg fermstsaptnas tabletsaing capsules.

o e ONIEL ORI S65 0 AP TR B o v

fotrBulhi@n 2¢the $B@t i tOzasBBinteSHEARI ItRAcN@hed bioaGhlabiliDy MOmaximized

7, SEQ ID J 1, .SEQ LD . ) I D NO 103,
ondbyeriaREe Seradidsh F rREIZGe, ASEP et 168, Dpistdsd to
faNQatel@bso%%'o@tMntﬂNGF&E@bb@. NSiludis, RvoRRys, Mw BERideDboint

NO 119- . or an antigen-binding or an '
Waxefsu Rty lec aily, yulrigarts sisaendingragrad dehieti disibleargtinatagents, and
: i g0l ated human anti body of clai m 38,
bl’é‘iﬁn%‘?l?iﬁlﬁgg%e‘ﬁﬁﬁz% i ght chain CDR, wherein the CDRI

S ' ] c 1.s at | east, 85% .

| dent PRAPIP R Lo TROMEEE O Hvehiforts BTy BRYbded tp pormprise
anSHQctit NantifyOdf, onSbQa Iplirality of anti-NGF antibodies in a mixture with non-
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NO 95, SEQ ID NO 119, SEQ ID NO 122, SEQ I D NO
125, SEQ ID NO 107, SEQ ID NO 113, or an

waesgenedi ndi ng or an i munol ogi cal |y functi oPel/US2004/022876
i mmunogl obul in fragnment thereof. 40. The isol ated
human anti body of claim 38, conprising a human |ight
chain CDR3, wherein the CDR3 is an am no acid sequence
that is at |east 85%identical to the am no acid

RS GHERRIF o 0450 L TRRADLr . FRR B Psgpprn

inlsBriNOwatsBOor dBlofhet BpiEbridtd FehiGECdlidid©maly3Hg pweparat in unit-dose

o S5 GEACP T SO B P PR oA QG Bl s felcio
ca%h@o%ﬁlﬁrﬁ%rb%ﬁ%|d‘r'lﬁ@a'rﬂudﬁaﬁ' NRos&@r GRiRhiphositha®; or binding

heavy chain or a fragnment of a heavy chai n conpri sing
agant@;Dsz@hcmﬁaroéu rgglaan exvigrsizacit dubEepliag cagente | wek &8 mAgHRFium

ences consisting of SEQ I D NO 14,
%%E%B%ag‘é Q1D NO 94, SEQ ID NO 97, SEQ ID

D NQ.. 103 =0 1 D .NQ ) )
N0, AR50 R R e i e o G A} e
in8o@ink Dor¥latibad 1nv857@g AntiNGGE h2dbodBE @ hidtaiad- dPchntBH€d-ddlivery
NGO 130, SEQ ID N&) eé34 and a vari ant flher eof erein
foprglagjonsi ahec s JOrTUatRgE & VEREH QlriheinuRgmeg; g controlled-

d&%ﬁgg thbds] QRh dsNFREShO Barribls, E’i%l-e%dlﬁ’l@ mitdo Rfélés%?'p%}(ﬁﬁ beads
n antlbody that specifically binds N(gF rising

araind@m rmmecetmma are cpleon keovat 10 dlzose SQGI?dulaethpuaéfal ee Jar example,

N q e
AU A AR 0 o R RE MRS R
reieéencSE@l ﬂ@cf}&s cbbtrold@eledde NDporb8s p(ﬁﬁ@eﬂl&nﬂd@)pa?ﬁ)qlesdbddelwery
| D NO. and .a variant, thereof wherein th

ofy VEFRCSESHhr (BBOTE Hor o SHAICGRECH AGTaEiigs may include
scRHpSh tﬁééa,n Ghe dBLAT bOH rtfe€es 2 d. DARY:

of cl lgl%lﬂr# Sl%nymbln%ﬂ " ? or 42, \N?]lgeraelan tﬁe geavy > o
mwh@apSI&Wd | iSybteined arqheaa¢ eme@wecm@d inglude f pelypsigre hydrogels,
pol lfittstedes as ({é)cli e&lmsgra;g IP\%;}:&M& g @téslgga Eu‘t’iﬁ?eaﬁ— Bgtent Application
Plﬁj]icmhﬁﬂl)lo BB 058482, eavhidiadijchoik m:doapd‘mth by 3&ereBés), @Bplymers of

L-é?ﬁtqﬂ?iiglaﬁﬁﬁﬁ@gépnag%hy?ésg?bcgrl%gttelégl%&n 20 aﬁgg,sl?‘ Ly bOer 22:547-
S%jtb(h9q%hydrz)xyémﬁ B&hddpasty) Gfan%b@étrﬁl 1981, B®BioR&d. Mdter. Res.
a

(Fab'’) anti body. % The ant | body of
j ll@Z Wsamd I@@ge@ 6982; §hem1Techy 124%8 1¢iheetbylang visylasetatsdBgnger et

all3 f,up;éz% fér gé{y%@?ﬁ&?{?&%&%ﬂé{c a\%l\ﬁﬂeﬁ_E‘eEFoﬁy ?IE %ﬁ?)ﬁgﬂ%aﬁ&ﬂ’ﬁghca’uon

No /il b33,98)CBushigadteleage conthosiionemhpalsoinctude :lnposmpea that can be

condition caused b n reased e on of

DO i Y ST P PO PG et Bt s B & fly 1985,
PRIITNRIISA &M B8, 194 828888-8642; Eu%@&rf@&&ﬂtﬁlp%ﬁbidbn Publication Nos.
ef fective anount of the anti body of claim49.. The

ER9B666; 81 Q38A14mand EPIHAL49, incomeSTeteh BY Faferindes acut e
pain, dental pain, pain fromtraum, surgical pain,
pal nPhagsadention) cmnsématwd ofer o alyecedministratien| age dypically
pré’ﬁ’?%& la:s: th%% &% airaéfﬁ%gg tentilzatg)srgap %le a@go%éﬁ sgé@'rb% ?%?181[1 through
Stgﬂﬂ@ Hﬂﬁreﬁﬁm rAcithfies 0 WinsMihecagidsitior Iﬁs:ly;/opbﬂiih"do EtEnhzatlon using this
DS"), toxins, chenother aﬁt];(/) ral .headach

n\qﬁhggi éile}‘}’ebe ?,qnégfftgi eﬁgfé@geh@ ug ln\g ¥enhilizatign anc? reconstitution.
??éfﬁociﬁ%o? aRNRE O Enist R4 @R headrahg. 1y88hrseal form or in a

anmat | o arthritis, rheumatic di seasées, | upus,
osteoarthrltls flbrorryal gia, inflammatory bowel
di sorders, i rri t abl e bowel 71
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syndrone, inflammatory eye di sorders, inflanmatory or
unst abl e bl adder di sorders, psoriasis, skin conplaints

WOowR/01926d anmat ory conponents, sunburn, cardi t PGT/US2004/022876

dermatitis, myositis, neuritis, collagen vascul ar

di seases, chronic inflanmatory conditions,

i nfl ammat ory pai n and associ ated hyperal gesia and

al I odyni a, neuropathic pain and associ at ed

SETHRGH. aPaﬁ@tﬁélﬁl @(Fm sktﬁﬁl){ ﬁeral } #0%dced ‘ﬁﬁH 2ORAMer Adifl a sterile
causal gi a, hetica i ntai ned pain,

a@f@&ﬁ‘ﬁoétﬁ @Cﬁteéﬁmﬁ @ymms selgidmiag aspiial teVingla stoppsupierceable

ﬂg%) ﬁﬁ‘ a%&gg}g N, herpes sinplex, disturbances of
resplratory, geni tourl nary,
gast |na ascul ar reqgi.ons,. wounds,. burns, .
T DBt Hnafioscal ARl B L0 oG i i i stored i
st@ﬁ&t vials nztsestsloillaionglsﬁ@’eﬂﬁélﬁ, getObintilston, 98184, biCas a dehydrated or
tion, duyodenal ulcers, vasonptor or allergic

IYPﬁﬁlﬁm ROwdst. BrchroRnulptionsdeaydher sboredigidhes ibp readEdo-use form or in
«AERS Ibon RSy RESORIGARRLe Sld b aarRARGREALT LTS, Of

vi sceral gi a r mceut conposi tion

CONPf}S rj

Comp e A SO ALK AP SRLA A i
de: kityoBe uﬁ&nu@n mey lvach odntdin dathi anfirsa commdeérnt ha@hlgCaaﬂhS&ﬂprotem

o R RO RS e G TP EREE cmbodimensof i
1rﬁéﬂiﬂdm gitelcbi@inidg SingietdnfNhulindaRbakagrewibe 3 es (eg, liquid
conp03|t|on of claim52. 54. A nethod for de eé%
syages Addyesyengss) esPreadast e conprising: a. cont actl ng
the sanple with the anti body of claim31, 33, 36, 38,
41, Bie ghfectijed amospin dift b natitNGF amtlh»)@yfcontablungjlmgnm‘ceutlcal

i ho i e Ievel
oL B LA, ReoflERSH B0 otElndl oon e
thembeuwtial e)rltdxatandnchgdﬂﬂfe$ heOmBklﬂéxﬂyn Cifle Girta il apﬁﬁamaﬁﬁthat the

A host cell S|n the nucleic

apé’&?lﬁméf do@?%q ﬁwv ?°r5t7€au}&?flt|"%‘ Ivé’fye p@’é Ing;| 1 pary Hpgn the molecule

dveRUCRS iBflicaltn 9 vhidt aR' QitlnlgGFoanﬁBb{dy‘)fs Sén‘?é 'il§ed3 the route of
33, 36 38, 41, or 42. 58. A NGF specific binding

adypjaisiratiomnprd gierfizeatbotiy eizhb hody simas eant clganesjzrdraod/or condition

REMEEROSEATHIR LRt TR MiboghR S5 Balh may

titeDiiN@osa22 ,and mebdafiyyth fouBEeY ddmitiEisation%e bBin érbpifial iefapeutic

i%w %andjn %ent can bigd é@ NGF. 59. A

br meldBIGET (oSt BYRY Genac 15am @Bomrd- Sinatkedo up to about 30 mg/kg or

meéaHéRﬁ@lﬁg bf @1116! MoRECRBHRRLL AGRET IR hr F) e@ﬁ%daemb diments, the dosage
therapeutically effective anmount o bi na) I'ng agen

may raigaifronb8.1 1§0kg Aprrethad 36f mg/keambregprafetabiyl oo h ug/kg up to

i ncreased expressi on of NG- or increased
abé’éhi 8}\%{?} ‘3tV8“Kl@}ieli’fﬁ%23 bg‘éﬁ?féﬁt”g”é%‘ﬂﬁa‘ioia@%@ mgrkg.
adm nistering to a_patient the pharnaceutlca
conpo¥iRg &isqemer | wil asmd upprethsi plfirmacokinstic aramstaisnef the
C c i I
a('i;’ﬁ%% gﬁsltlt 1"'it l:g)'iig éH ghegtﬁ)p@?ﬁ% %sl%!rin T@@cgﬂ}mg c?%# ian atdFlﬁltnsters
the mqnmostlmg uzrimk muﬂob@emsamachedf thet aclieGRd. theéddesnd effect. The
SO ﬁted c%‘ k)ﬁz}t uces .t eblndl gent of
couIBg PR MaYgere R e IR ﬂ@gade%dﬁrt WO 25 ey doses
(vidifch A%} @aB80n R XPieRShOnRf andoktt Othé B&iB@Rcule) over time, or as
sensitivity to NGF in a patient, conprising
a Wﬁ%ﬂéﬁlﬁﬁg “igyany implentatien devistezarreatheter @aﬁh«;r refinement of the
ef fective anount of the binding agent of claim58. 66.
The nmet hod of claim®65, wherein the condition is acute
pai n, dental pain, pain 72
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fromtrauma, surgical pain, pain resulting from
anput ati on or abscess, causal gia, denyelinating
waele@easesq trigem nal neural gia, cancer, chronPCI/US2004/022876
al coholism stroke, thalam c pain syndrone, diabetes,
acqui red i mmune deficiency syndronme ("AlIDS"), toxins,
chenot her apy, general headache, m graine, cluster
headache, m xed-vascul ar or non-vascul ar
QA Bia B0 3 RRNSRER osg%@%mhary B 2R GHOM is within the
rtthritis, rheumatrc di séases, |upus, osteoarthritis
amblb 106 mshe gwémelwmer%nned by yhdmvvé\lppmpgeted@ssges imayi babsoertained

o I annator
o e g A STt e APRASB g ool monss Jbs angibodties of
t}ﬁ:kinnerﬁmﬁ'p&aal bé adintiristededf foaparizher thraghpanantestendddn BiteNperiod.
Cgardltls dermatitis, nyositis, neuritis, collagen
8t dgrnigraliog oé an agaghiof therjpy SRR IRIRIEsS tRR %‘1"8??@ immune or
amé&l%b FEFBARI brRAdly 8P ciaRa ek kR holkp %a@la&el%ﬁs%d qg&hnst a human
odyni a, neuropathic pain and associ at ed
arnggple imp geshamen aginabdynexmpll, abenifolln bunap antfpdp greiuced in a
s a synpat hetical 'y maintained pain,
n%%a# %ﬁ% ﬁlg ion syndromes, asthma, epithelial tissue
e or functl di st.ur bances
Vi s LU Ao o T B R coBRP AT f 1 acechd with
kit raeho@st bgal oally,vakeubiar inj@gbONby Widdedus, b Uhtisperitoneal,
allergic skin reactigns, pruritis, _V|t|I|go genera
mga%qr?hs«'fﬂnﬁege PRanchamedy dBfracerebpviepirigulag aramyscular,  intra-ocular,
| d S S
A o Al o8 W BLaiRl, FcaS Hfoms or by
m@glap@;pgu @Vlcgsashnm@ggm Eheogdimentse mewmmppﬁhmseaay be &dmlnrstered by

b%}lsﬁli&f‘ b coaﬁewogﬁg?%ﬁ?ﬁgﬁ‘)}fvfg& S BGRERE PR he sanpl ¢

the bi ndi.n ent o i.m 58, r conditions
t hat B§ ICBW‘P%ﬁl r‘g aﬁsg H&yoL Ipis{eHidn ZDCQ Y@ ¢ RNggiation of a
m@ﬁhﬁra’ﬁe @Bﬂge%ﬂ A@tHeP Bppropdlte RlateRialBisto IMidHPAE Webifbdt Ihglecule has

An isol ated nucleic acid nol ecul e
ggmﬂeqdrfg egcapselpiedt hu@e@gqmb&d@nernetw@rﬁzmletﬁam dewice is

I
u%%, e BBy P B il e M ARG pphee® T, Bl o the
ddsiped\@ole2@le nBFQelvix diiusidR, tinkidelebxeNOlus2dr, coBfhdu® aliinistration.
40, SEQ ID NO 41, SEQ ID NO 42 SEQ ID NO 43, SEQ ID
I\IO K 4lso anayalsey deiral3E@ bk MEENGIartiBddy pRarmAceutissll engdsitions
n an I body.or an anhbgig .bi ndi ng ﬁr an
aqc d¢ EYEREPTY Snke-o RIS GBS it§SUes £ PEgRps that have

béeﬁefe%fved hedm Bhodsaiismesel bgrbddy td Qm{}%F Vﬂ?ﬁf)@d}f‘ piagm?naceutlcal

anti body or fragment conprises a heavy chain variab
cqnepgsisians dfins mibddhrige cells, dssappRIndfos grashs Temphseqianyy amplanted back
d sequence of the formul a:wherein: alis a
]nampagtﬁégrophlllc am no aC|d reS|due a2 is an

ﬁ;g:ﬁgﬂt Ia%% ngl}tla fﬁgg«' an%ﬁ)&gl S c%% 8Id§1é r%th q%h aflgn cer?arin cells
thaichave &leemgdfeﬁmwtanglrﬁére& usipaihtthodsdudh ag€iode ﬂ&&hﬁetfherem to
and a5 is aigllphatlc or pol ar qgﬁTOphlllc am no [

CxPEESS abscotste the DeRpRIdg] B oEBRSPHOR A Sui oS way Be animal or
hRLAURBES Md WhE her bR, OL%V%%W WBERQ: li’n %rtaln

a aliphatic, polar hydrophoblc or aronatlc am no
emloslirderds, ﬂhﬁZCGills g balimplestelizedh yul pthphaib adtiraerits an axdenlto decrease

thg1 CC?] 19 reets)f &n eilmsr’nuno 0%&0% %gﬁs% hhe cell s%naja} rl%jengltlcal(%suefer{geci1 % avoid
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b4 is a polar hydrophilic, hydrophobic, or aromatic

am no acid residue; b -b9 are independently pol ar
whyasophsé i ¢ or aliphatic amno acid resi dues; POT/0S1084/622876

pol ar hydrophilic, aromatic, or aliphatic amno acid

residue; b is an aromatic or hydrophobic am no acid

residue; b 2 is an aliphatic hydrophobic or polar

hydrophilic am no acid residue; b 3 is an aliphatic,

hyidr. [ | ; .

R O B B e T oS, B, (ol Rlef i
aractymcalb'sbldcraapatlble’é sergi-permzhblp helyngerer ermlogwgs ior membranes that

oG R P 2 T B0 R0l ByGup E ek b cetis by the
patie @mﬁmw&m@g b@Bthenisifimast faSOUENE theQlrblafling tissues.
formula: CCCCCCcCcCCCCCCCCCCL7 wherein:
c is absent or an aliphatic amno acid residue; c2 is
absent or a polar hydrophilic or an aromatic
hydr ophobi c am no acid negAfia,E$3 and c4 are
i ndependent |y absent or'ﬁ‘ﬁﬁTﬁT—hydrophlllc aromati c

hy draph@flidwin rex% RB atlﬁc(fud laéi%ha‘n&ﬁé dRduct&P ahd results

absent or a pol n dr oph |c IC or an
achieyedatarec peovided @1: |11dhsrre@ved penposﬁs ¢ordy apd em¢ not ta bpotomstrued as
ﬁh% %Phl|lg or aliphatic amno acid residue; c7 is a

IB qﬂ%ﬁnIBHI|IC or an aliphatic am no acid residue;

c8 is a polar hydrophilic, hydrophobic or an aromatic
amno acid residue; c9 is a polar hydrophilic,

%%%ﬁG3tic or an aromati c hydrophobic am no acid

Ex c 0 a polar hydrophilic, aromatic

hydr ophob| c, or_an aI [ phat| ¢ hydr gphobic am no acid
Geng pof human N&:Foprotein from Kogg %Y pol ar hydrophilic

or aronatlc hydr ophobi ¢ am no acid residues; ¢ 4 is an

al i phatic or aromatic hydrophobic am no aci d resi due;

c is a polar hydrophilic or neutral hydrophobic am no
Claaing of NG'F(L‘IZQ)I s absent or a polar hydrophilic

amno acid residue; and ¢ 7 is an aronmati c hydrophobic

or al hephlakbﬁdmgﬁduwh ehéadingnhumernalGH wassinplidied droth cDNA using

rej i nt|b or fragme
R RBAE pR PN shohe SR 9 B Ro gl se
Nomg andutandhid 78R twnmo gyGI'—Tlm P Ppeiniey ctesites An Ndsl ARG kife and

fro assay. f abo t 1x Mor |ess, 70.
mhiontis, 1PEGgn Nefodbt 3 dﬁﬁ@ﬁtat ¥ JOF fogopy b Gartge) O the mmature

se%e%@l Mrhead SrirRerRPEALs @anhfehﬂr&n@fmsﬁ@ nﬁﬁlke&iiafegs my)%vmg the
is an aronmatic hydrophobic amno acid resid

temn@trpnaQOdpm atheresfaroEl pradugiivas ge pudfied éugsbat@d “ath rp@nctlon
| hydr |

o RRLA8| NDUCLRPDRILE o0 5 RoBR fste QR T2 e

digs@sddduiel NBA aind BreHIb :&1gaseda)mﬁl wds thaysifoapéd intcccoampefmt host cells

fgﬁi:q%grszrginggffe Sgﬁazésswgreps%l"e%gecp ¥o%l rtlcq)g leil%yctooprroc?urce t é Ire%ombmant
protein product and to possess a plasmid having the correct nucleotide sequence (i.e.,
SEQ ID NO:29). The amino acid sequence of the recombinant human NGF 1-120 is
shown as SEQ ID NO:30:

The expression vector pCFM1656 (ATCC #69576) was derived from the
expression vector system described in US Patent No. 4,710,473. The pCFM1656 plasmid
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b -b9 are independently polar hydrophilic or aliphatic
amno acid residues; b O is an aliphatic am no acid
wo embdues6 b Tyr; b 2 is an aliphatic hydr ophobPCT/E81004022876
acid residue; b 3 is an aliphatic or polar hydrophilic
amno acid residue; b 4 and b 6 are independently
pol ar hydrophilic amno acid residues; and b 5 is an
al i phatic hydr ophobi c amno acid residue; b s an
I : e .
o PRI ok e dAHRR FORATIE BT (i NETOLDH: @
ddsgrdymg hd fwo emdognnoas Nd@h rétstdwldn emtsdiy endafiifling wathi T:Pf polymerase

SBT3 B e o

mﬁqusdAmpl #Hde61al C Pestrictidh $88 c@itaifingaha syheticdO P ipkdrboter with a
am no acid residue; c6 is absent or a polar

SItmyldlr Gpginkntcolmained |ﬁptralpCEl\%ﬁﬁ rpatacti Nor 45i104&3) cohtaiging the PL

al i ' d
R SRR o) oo St 1R, SRIEP Y STERs ey Bh e Clar
a6t dresies Weth oﬁ@oﬂlﬁleaumle&ﬂuﬂg ﬁbﬁ&hhédll@ng two probes have
obic am no aci d

aliphatic or an _aromatic drog
nycleotige gequenqgs psshewidn §EQHP§N@p } andSEQ g B2
hydr ophobi c, or an ali Ehatl c hydr 0§)h0bl Cc. am no_aci

r esi Hifel. qoli K12 Ipshsteain : 5) oA %ﬂnvnsym@plﬁmh W1485 (a
K5 ﬁ%&%?f?%ﬂt%%%?%%ﬁ?%ﬁfﬁﬁ%o ShACCLAEANE 6 New

Heven, C¥ (6GS0) siminhgidPpphi | i ¢ or neutral hydrophobic

amno acid residue; ¢ 6 is absent or a polar

hydrophilic am no acid residue; and ¢ 7 is an aromatic
hydr ophobi ¢ or aliphatic hydrophobic am no acid

Ex@edsthuef rHd-NGRe 2ent | body or fragment according to
Claim69 wherein: alis Ser, Asp, or Thr; a2 is Tyr; a3

I S AacoliSRlls cdiitPinin@l thENGF @&)rés‘éloMbbnﬂfuc{‘@s daberibsd hb@ve) were
Gy, or Asn; bis Tyr, Gy, or Asp; b2 is He;

ferrgerggc} in I‘qthmedmm in fgd- bngh mesle. |(“gall$mre Foyn a@[a'O"'ﬁHg an@) at 600

6 1S p,
i ol e Gfoueedby mpefoiey sni ¥ 4205 Glerii 1pgested by
cdnq;fugdﬁem BrfodiNhéurd pbstiifddetivn. [Fisal GID WRETS. DEkSresksion yleld was
2is Ala or Ser; b 3is Asp, Gy, or Pro; b 4 is Ser;
degermiines tyke approximaielp045ed-ys or Gn: b 7 is Gy; c is
absent or an aliphatic amino acid residue; c2 is
angipurifieationdfzH-NGF(3r180) ndependent | yabsent, Tyr,
Asn, Val, or GQu; c5 is absent, Ser, Gy, or Trp; cis
absefell psge Wi wse@m a MiicroBuidizers qestrxﬁllgcd #r §0,0@r XAgpfor 30
m %tésS‘Q} p@lleltl:\){'a% wa%ﬁ% wﬂfl la}hﬁeox%&é)lrllg aHﬁiggeélgl cf {s ;[;éve afd the

reRlileing Paltet WQS ﬂxen@ﬁasl@&hwltb; céldiveatdtrudd rMabntnﬁrgeéEl Bhe r631ﬁt1ﬂg3pellet

ent, r, .Asn;
(\&/stvapvaq?ed 1nclu51on %ogies was resuspend%d mn denaturant %NF guamdme HCI,

50mM Tris pH 8.5, containing 10mM DTT, and solubilized at room temperature for 1
hour, centrifuged at 10,000 x g for 30 minutes, and the supernatent was carefully
decanted and then diluted 25-fold into an aqueous buffer containing a redox couple at
4°C, for 5 days. The resulting refold was then titrated to pH 3.0, filtered through a
0.45uM filter. The refold was purified using a Sp-Sepharose fast flow column using a

standard NaCl gradient. The pool from the cation exchange column was subsequently
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72. The antibody or fragnment according to C aim 69
wherein: alis Ser or Asp; a2 is Tyr; a3 is Ala or Ser;
wW@20050192¢ or lie; a5 is His or Asn; b is Tyr PCT/GE30pH®2876
is He; b3 is Ser, Thr, Tyr, or Asn; b4 is Trp, Arg, or

Pro; b5 is Ser or Asn; b is Ser or Arg; b7 is H's or
Ay; b8 is e or Thr; b9 is Leu, He, or Thr; b 0Ois Ay
or Phe; b is Tyr; b2isAIaorSer b 3 is Asp or

ccBlc%ﬂtraPeddnd 1?8(5 /S iérﬂ en C?Wlfg@mtg of gte é:)n{n% grsagscgsSed by
SDS-p@I}dc@lhrrﬁd@ gelrtﬂﬁm@pﬂtﬁeilé I/S]?@BAE{E) ahy ranalﬁed, b}OCOMﬁzlssw blue
(033 |s absent or, Ser; c6 is Ser, or, ga IS GI
staingThegmritied prqicip vap ggpates ghan S04 main %dbtathl 0 is

Val or Tyr; c¢c - ¢ 3 are independently Ser, Tyr Phe,

or Asp; ¢ 4 is Phe or Val; ¢ 5is Mt or Asp; c 6is
absent or Asp; and ¢ 7 is Tyr or Val . 7 . The

Expmpléddy of claim 69, wherein: a) the heavy chain CDR

has an ami no acid sequence as set forth in SEQ I D NO

set forth in SEQI D NO 18and the heavy chai nCDR 3
has an am no acid sequence as set forth in SEQ ID NGO
14; b) the heavy chain CDRI has an am no acid sequence
Tasnsgatic HnMdb amd KBOMice NO 92, the heavy chain CDR2
has an am no acid sequence as set forth in SEQ ID NG
93 Buily huneanheenoclaiabantibodies & NaF veere prapaedasing HCo7, HCol2,
u as s forth in SEQ D NO 9 t he heav
HCRATH 3R MR ML TSR 06 EET R RTEN eeciaefc SHclY GHRS, uman
amfERdy b6 Iﬁgachmelee@ﬁl\éﬁsm@h@ t@@@?d(%@ﬁotﬁrimﬂﬁb REHAHgHt chain

sequence as set forth in SEQ I D NO and t he heav

garigalhas @@RI@nwazgcalﬁlyadwmteémsOﬂes@dwé rie <Chen @efll {9 hE]
123§9 !3.’56 Ngl’ld ]tlge egémé{f&%sgrr%?ﬁ% ﬁ&%%%hw 34 ee?hnilé&lqozygously

QUence
dis teyl a6 llasanibeDRP Ekasplan csfrtmemaacmaﬂ PatequApplécatisn Feblication No.

or QID 105, t avy chain .CDR 3 ha
Om?if% éﬁo@%@gﬁ?@}ﬁ E@e’ﬁgc Fa‘tt]’o‘?t?tﬁeﬁeﬁn‘éﬁbstr%nﬁ\@miso%ﬁuman
képpat it @@y ke, GRRb5,NAS daderiBsl 0 Faghvlds eduen 99@5Nature
set forth in SEQ ID NO 110, the heavy chain ha

Bigtechmlogy dtR45-Sebhuedbe HsoTs sirain serriesithe SEQT v hmfy chain
h h
UGS, DN LT STl 3550 400, 48 SURICE s
(1ﬁ}hﬂ)orhlﬁ$ bgﬁeﬁt’ﬂnﬁ@) athadHEeh2ienge casies ehe Halollh hlumaﬁEE@NyD;ham
NO 116, th ea n n am no
RGO A e i LR o SRR SE R ADRIH IPh Eublsatign No.

\tf(blahmi?@R(lﬁcdl@&aﬂ:a %}df&e@% dmeqtt%mﬂ@izss%nt Ofrkiés bdth the
ID NO 1 i sol ated human anti body or an

H&i@tgagéﬁwai%-’lrtgaw chain irapsgenss arg eéllemyzygawtor eavh|transgene. The
0 {

Kg\ggllgp IQJ(): awes QhJ EE%G% V\é] e};r a'?afr? %%stggrﬁetalt gﬁ%erd 1fanomlzu a et al.

(@QﬁpNatB;%Gazdtl kﬂ'ltlSﬁ-!’léJ’_S fand aO(DQabHrec eyl dﬂad:o?rpm?s 02@}72’13 This

i,on conprj sing an _.am no ac seguengce of e
PSRN a0k TSGR 4 P IR ERe PR, Ko G Piggpegied o n
ifa¥sina et dhtSm@hROfrAGh&ht. Ee AL mo@ti'cfés aPprodihdat@ly 85 MB of
i ndependent |y aliphatic or hydrophobic am no
human chromosome 14. It contains the entire human heavy chain locus including all VH,
D and JH gene segments and all heavy chain constant region isotypes. All of these

strains are referred to herein as HuMab mice.
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acid residues; a3, a5, a7 and a are independently

al i phatic, polar hydrophilic, or hydrophobic am no
w@eiod/oresé dues; a4 is a polar hydrophilic am nPCHUBZH04/022876

residue; a6 is an aliphatic or hydrophobic am no acid

residue; a9 is absent, or an aliphatic or polar

hydrophilic am no acid residue; andalO is an

al i phatic, aromatic, or hydrophobic am no acid

residue; b. a CDR2 region conprising an am no acid

sequence of the fornula: bwWwwW 7 wherein: b is a

i [.Gos t hydrophobic, or hydrophobic am no

HEM@%%P\I&ZJ%@ 1%2 is an aliphatic or hydrophobic am no

aci d.resj ; d b4 are indepe I olar :

hyd?%op%lg?e?%,g fgﬁf 5’% atichor My ir181|3) oq@?eg n%mﬁﬁg’ ggullvcliab mice were
infr@@iizbde &ith buriffedardooinBinatty WGP [Metival donalA. pdvdt cells as antigen

hydr ophobj c i no acid residues;_h6 is.a polar . .
(Eraplsphi ﬁeeergﬂnawrﬁ%w Sl égqn%bl}/feé 5o defosibed in Lonberg

et 851 (008, eDT6d:$5633 999! ERWUA PRI LsiySa@MnaOTRAGh&lional Patent
residue; and c. a CDR3 regi on conprising an am no acid

Applipataerc @vblication Nor MiDa 9824834 BeCearlings of Gach ®fCwdid are
. 7 0. ang. re ind ndent | o} ar . .
infOr s ey o Sy ol L SSRGS e Yooy st intusion of
aﬂm‘gelmgahlbdrifred rédongHingdn dt' prephratiyil (Zgﬁlgtmb/lég) ﬁ}N@Elaﬁﬁ%dil was used to
. resi.due; _c4 ¢S5 and c6 arg independently aliphatic,
inpmize tﬁ@&%ﬁimlp?gm&?wwﬁ& AB) peusRsoley ks, dues;

c7 is absent or a _polar hydrophilic or an_ aliphatic . i

hy drigprerfatonioh oluMpl Fasedife, mics Wae achived using antigen in
cdaasf;ﬁéte PRiuhiS 2QfuvB%dnARKe %%Ectm,%g&%&jb}; 231 \PLifks Igﬁqmaﬁizaﬁon

Is a polar hydrophilic amno acid residue, and erern
(upetp ok totetli df G ymwnnizatingpse withdhe sotiget wsinforoplets Frewedis N@Evant.

olypeptide with a of ut X. 10 r .l and
S B 7 WeivantnieeRiguert ofig™ o BB R TP of te HOo7
H€b12,0HE6BEHYCHM2, ndNKM 50aif vadd® Uinmlunized OwBIMNGF | £%igen. The
. 75. The antibody or fragnment, according to Claim74
inypredpsponsg asgaonitgred by aetioybitd blgeds.i ndependent Iy pol ar
hydrophi lic am no acid residues; a2, a6, all and al2

ar e Terlgse M grica rpshimecantipertiep Webbeind tumsn NG, sera from
oA Sy BPLEL DU RBIL & iy DS P S,
mivyatitepiiates werambated with gruriied thoembinant NGF from E. coli (Example 1) at
1-2 pg/mL in PBS and 50 uL/well incubated at 4°C overnight, then blocked with 200
uL/well of 5% chicken serum in PBS/Tween (0.05%). Dilutions of plasma from NGF-
immunized mice were added to each well and incubated for 1-2 hours at ambient
temperature. The plates were washed with PBS/Tween and then incubated with a goat-
anti-human IgG Fc-specific polyclonal reagent conjugated to horseradish peroxidase
(HRP) for 1 hour at room temperature. Plates were washed with PBS/Tween and
incubated with a goat anti-human IgG Fec-specific polyclonal reagent conjugated to
horseradish peroxidase (HRP) for 1 hour at room temperature. After washing, the plates

were developed with ABTS substrate (Sigma Chemical Co., St. Louis, MO, Catalog No.
A-1888, 0.22 mg/mL) and analyzed spectrophotometrically by determining optical
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al0 is an aliphatic or aromatic am no acid residue; b

is a aliphatic, polar hydrophobic, or hydrophobic
wa@piosoi1ees d resi due; b2 is an aliphatic hydr ophObiUs2004/022876

ami no acid residue; b3, b4 and b7 are independently

pol ar hydrophilic am no acid residues; b5 and b6 are

i ndependently pol ar hydrophilic or aliphatic

hydr ophobi ¢ am no acid residues; ¢ and c are

I c
dééqgﬁf g@g?‘ gtgfllé%l g 3o ﬁ%/lﬂlf %Qé‘f& an hrgfﬁe ygﬁﬁﬂﬁ&d&ﬁ%{ﬁg ©F anti-NGF
hamamimracioglobekn d'aue used toqlvpduea thom6eclana anmiwdpm lasi écﬁtchlyed below.
al i phatic, polar hydrophilic, or hydrophobic am no
acid residues; c7 is absent or an aliphatic
hydr ophobi ¢ am no acid residue; c8 is a hydrophobic

Gefération6f Hym@dlﬂhsq)roamdng fuirtnanchbnahydibydidslto NGF
am no acid residue. 76. The anti body or fragnent

accoxBdengert G?re@n@ﬂ fBr HondoRmel dhtibédy praductiad by BO6ktiag withGntigen
Arg, Ser and Ser respectlvely, a2 is Ala; a5 is

m@yen@rlsls@rdayabeﬁoge eifiss ap splaansiveera EgRayed thsggatiep The mouse
sp%r%\/yélés’l%e;é ﬂéﬁ%d B ald PIu‘Maé)P fee Bnd Fustl Pyit PG ’%tl) aa, mouse

3 are Ala an respectlvely
m@elomarceAdime usingi sandend wotodely:; ’Ib@lqaﬁy,GQjZO Alsapns dor Each,antlgen
b7 |s Ser or Thr; ¢ and c2 are @n; ¢c3 is Phe, Tyr,
Wﬁbﬁd’e Pk 5 ca is Asn, Gy, or Ser; 05 is Ser or Asn

c6 i r, or _Phe: c7 i.s, abse Pro,

c8 ién‘f’_%h smg?ep cel pelg_ﬁlo%%f 1 Lanp cyftﬁ} front, 1mrf1H1élzed mice
wart bty Ge-thinag EHérﬁun?dé@ QF ‘F’Bﬁgﬁﬁ%S@S@'ﬂéh;e%réﬁhg 8dule myeloma

al, a2, a3, a4, and a7 are Ser and

celfs (ATICES dessessivalNo. GRY 1588Qy wlt}o ﬁO%eREG £3ems). sEellpyergelated at
pg)?o f}éﬁé%ﬂ'gi{ﬁ? talc?ter E&ﬁ mﬁ}& lﬁgé f&ﬁovxj—e\érbé/l ;ﬁ)o{ltsa &%Dweek

TR rés
incubation in selective medium containing 10% fetal bovme serum 10% P388D1-

(ATCC, Accession No. CRL TIB-63) conditioned medium, 3-5% origen (JGEN) in
DMEM (Mediatech, Catalog No. CRL 10013, with high glucose, L-glutamine and
sodium pyruvate) plus 5 mM HEPES, 0.055 mM 2-mercaptoethanol, 50 mg/mL
gentamycin and 1x HAT (Sigma, Catalog No. CRL P-7185). After 1-2 weeks, cells were
cultured in medium in which the HAT was replaced with HT.

The resulting hybridomas were screened for the production of antigen-specific
antibodies. Individual wells were screened by ELISA (described above) for human anti-
NGF monoclonal IgG antibodies. Once extensive hybridoma growth occurred, medium
was monitored usually after 10-14 days. Antibody secreting hybridomas were replated,
screened again and, if still positive for human IgG, anti-NGF monoclonal antibodies were
subcloned at least twice by limiting dilution. The stable subclones were then cultured in

vitro to generate small amounts of antibody in tissue culture medium for characterization.

Selection of Human Monoclonal Antibodies that Bind to NGF
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b4 is Ser or Asn; b5 is Leu or Arg; b6 is Gu, Ala, or

G@n; b7 is Ser or Thr; ¢ and c2 are Gn; c3 is Phe,
wags/omege or Ala; c4 is Asn, Ay, or Ser; c5 PGI/B82004022876

Asn; c6 is Tyr, Ser, Trp, or Phe; c7 is absent, Pro,

or Hs; c8 is Leu, Trp, Tyr, or Arg; and c9 is Thr.

78. The antibody of claim 74, wherein:a) the |light

chain CDRI has an am no acid sequence as set forth in

cequeneaTsA ey REdbeiiid QIR a8 sy ™ ISpRkihe thar

shovad poGiR Battadtyawitla MGIoinamintbgsR.q lﬁbnbuéora& setetifig latﬂnononlonal

| ) 16:..0b). the | i ] .
ety Bt Pumd i High vy FhNCE et v hasd g8 BHRE ohiPagigrized
Oﬁeh 3lohe Gb1A ERE AbridBind0 wiichd rebAALEE BRE raabtiast of @atent lceus (as
SEQ ID NO__96, and the light chain CDR 3 has an amn
degaemiped oyl BREHA )a 8728 ébwearfph makingESH I W) cdly bank) stereg i in liquid

m#‘ gﬂ}w chain CDRI has an anino acid sequence as set
in SEQID NG 101, the light chain CDR2 has an

a8 A heBURN R AR SEL Bfdfch o SERbh e 1fpe of te

masockein] hutitiokies rpr(SEQed Bs Niscloddd3herein. thethbsegdsﬁpemlnamtm, microtiter

PRI est Hattd BE SOH ROLDE SHABOMAL bR S pguse aft- Ruman
ka%ﬁﬂ qi%ﬁf: @haaﬁ lﬁ thsf @hd nduBat&ER UPT NQernldB. ARG Bl'ﬁ@kﬂl% th 5%

ain has an am no aci d sequence as set fort
chaken |S@'um9thq phtesayere Heactadgtiith shpgraatamEiomn gechn feste rmnoclonal
t t
a %b%{ ﬁﬁ%ﬁﬂﬁ%@nﬁ% S(:Olfétggla%la!ﬁ% vgegg (ﬁc?%%%&e %tg;aéﬁ%%ntt B perature for
12 Ch‘olli’s i ThéSE@l$ BeMCthed Tdactednetith Wenbusghumanhmms;@aﬁcaldnmadlsh
m no .aci d, sequence as s t forth,
PRy hvugtiad ROrOR-Een RPN, @ e %%%qQaEﬁeé visg deidioped
arldAnhlzddhs Aekeribbl Mdvel19, t he l'ight chain CDR2 has an
am no acid sequence as set forth in SEQ ID NO 120,

and MB&oc‘ldxﬂNam%lﬁie@ ﬁ%ﬁe@ fﬁﬁﬁ tﬁ@ h? J&n@%&nﬁ%&eﬂﬁ? showed
as set forth in the light chain

sigiRpanh dindang mTNﬁF as: |détegte@| lbernEbISé’s vesee frgher Hested BEGiolDgical

122 h n am no acid
g PAOREHES a%ﬁeé%? S%%%as d%@%ﬁ%aﬁiﬁ 123, and the |ight

chal n CDR 3 has an am no acid sequence as set forth in
SEQ ID NO 124;) the light chain CDR has an am no
Eaciﬂ gequence as set forth in SEQ 1D NO 125, the

chain CDR2 has an ami no acid sequence as set

The effectiveness of the antibodies initially identified in Example 2 as inhibitors
of NGF activity (i.e., NGF “neutralization”) was evaluated by measuring the ability of
each modified peptide to block NGF induction of vanilloid receptor-1 (VR1) expression.

Dorsal Root Ganglion Neuronal Cultures

Dorsal root ganglia (DRG) were dissected one by one under aseptic conditions
from all spinal segments of embryonic 19-day old (E19) rats that were surgically

removed from the uterus of timed-pregnant, terminally anesthetized Sprague-Dawley rats
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i) the light chain CORI has an am no acid sequence as

set forth in SEQ ID NO 128, the light chain CDR2 has
W@rooaniaes aci d sequence as set forth in SEQ | PCXUSHBD022876

and the light chain CDR 3 has an am no aci d sequence

as set forth in SEQ JD NO 130; or j ) the light chain

CDRI has an ami no acid sequence as set forth in SEQID

NO 132, the light chain CDR2 has an am no acid

a t %ﬁgﬁl n [ .

((ﬁﬁal nq%%?? Swﬁlglgngfgﬁ{ alplnA o acid ‘g%rgﬁ%eorll%gégsﬁs%e i Iﬁ@%nedla
(GE6BRY., Kizandl Blnd,/9Y) dorpaihiyip G4 leat 1ndetlvataddnbrsegem1h'e(GibcoBRL),

AR BT R PoEO PR Mtk FRE bl JHUBREOY gimsed

tvﬂf;e @l @afh 29d NP -fedDulbeRld pEPRAtE DubfereiNR1ifX PDEBS), FH 7.4
vector of Cl aim80. 82. The Rost cell according to

(@heaBRInh ehei PR € teere diep dissoqated jode §ingle ccld spgpengian usipgea papain
d%ah&? Hsteglﬁ %Wkﬂhﬁgtogl?&gglt% Ca)t? %ofﬁg gr?%}fgléé Iﬂﬁgcﬁlf‘lliﬁ]}y PEG were
mdub}mddmra digestion dbluiion cargsiomigA0ed/mvii dftpapaia e &seel s Balanced Salt

D sEa7br o iy i LS TERCfoPyee Pacpfpiion rough
@ﬁedolﬁasﬁzuﬁgg)‘%&&soﬁad di28Yc1aR08 YneBlund eoﬂsfgﬂfﬂg Q)k Wmlla{rﬂ{’s F12,

unct i onal nogl obul i n fragnent thereof
lqdhail rm@mﬂ i ouphycad c apiikitor e agdl tls mg/ntlh@vmbnmm,omad 0.005%
dgptl Xh%k]i?ﬁywéagnent wher ei n sai d nonocl ona

ﬁ?ﬂ é 33t one of said nonocl onal antlbody

ar ti I C table c
ai 1 o Sspeiafi osfla AR BRRRY AL 50 e R ERE HBPuEs B fepended
iMBEBEEi ddnfadiifly ﬂDﬁigﬁhIOBﬁimtﬁ:BId hoéhyitoe Ofi/BR STvalbhmén taﬁcaw)%%
chain having a heavy chain variable reglon conpri si

Di#seaniGe¥ stspensivagiah centitigedthopgh 13 gradispiosel Eilwocoq@nmg 10
n@mla&foﬁ'[ﬁtc%QQHh@%t&d'lﬁgn§ﬁﬂ awlmm% 9gh g@% let sfuy Hﬁﬁdtc%nt@lremove

I-muno ulrn fragnent thereof, and I ght chain
ceﬂhd{ebng, andl thgrhfiltehd Itlrnrowglra bhm mségn owsle Gigher Sciegtifan Pittsburgh,

PR R B G 5P ARE b Fogr ATy P e esaigier and
cAIRMMEe G| intd HoIRLIBIMHind N6y e8fm1 Bigba, NS YbuBNM®) and mouse
having a heavy chain variabl e region conprising an

1aann1nd agind (@m&ﬁf&é -casied éﬁ-wedirplhtes at SE@ 103 etds/wel  in spmplete

i Lgrﬁ%‘e) E&H%IP E%&ﬁ%h?&{#ggu m%gw gss I?tbaﬁ?ﬁ%i%ugg? j‘MEM) and

Hhﬁl\’/sl mg2.2 11, ghniceliai (100 aUmaAY)| erdpeghwin QQOPIighl)g aad 10% heat
am no acid sequence as set forth in SEQ ID NO 16

ingetivatndi hpsre. BRrwai (beBRIN. | Fheusidiveesi watel kept @hays Gorig CO, and
1(;)1(53}1“1’1]191% d?cﬁu'ﬁo? fz 'ﬁﬁ@t tltléqe gngh o(f) n&h- H&%Xalcﬁéﬁs 5 fluoro-2’-
avi ng a heav a|n ariabl € reglion conpri si
devxlyimedine (79 ;&&)}Mﬂi&&hﬁ@(m@pm) Wetd’hnbl‘ildéiﬁ@ th&nhmumlS or
an antigen-binding or an i munol ogi cally functiona
i mrunogl obulin fragment thereof, and a light chain
having a light chain variable region conprising an

Z@Qh%%t@QhQng&ugﬂggN@$'Set forth in SEQID NGO 16, or
an anti gen- |nd|ng or an inmmunol ogically functiona

' mm”ﬁ&g'kfbﬁlﬁj bferd ﬂﬂﬁ? etk N’E 1€ Uentel wilh Boddfitiht GRRHaA B-NGF

havi ng a heavy c vari abl'e region conprising an

(Afp) ofl ﬂc@rﬁbmeﬁ’tc &atai’iS-NGF f(R&DN $ystebis) Mih¥epolidD, MDY at a
an antigen-binding or an imunol ogi cally functiona

CRUFRRLIFRBIGN o8 U0 rrg/m} g@%% AM)t Hosibge Coaws gompgHeS sfraaliluted anti-
NCAVAnRBody g{ {éﬁisy wWéR dpBlitetor &8k e RO PR STAY afMbodies were

am no aci seq ence
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as set forth in SEQID NO 16, or an antigen-binding
or an i nmmunol ogi cally functional inmunogl obulin
wo cagiense t hereof . 86. A nedi canent for treat i PQI/ES2004/022876
pai nful disorder or condition associated wth
I ncreased expression of NGF or increased sensitivity
to NGF, the nedi canent conprising a pharmaceutically
ef fective anmount of a nonoclonal antibody or an
adcﬁﬁ Uy Q.% 0 %&@ﬁ&a’flofly ﬂglh% %nf@ fold U39 Qiehdlsi NafirFaHe '@Emples were
ere nprisin am no aci d sequence that has" at
dileedin @ﬁ%@e qwémuebﬁderheungyadded tchihe anitures. alicubatiog uierceas 40
set forth in Sﬁ%% gggg' 10 or an ami no acid sequence
hQUys,Prigr4Q Mgpsuran SEBITENTE i dentity to the anino
aci d sequence as set forth in SEQ ID NO 12, and a
phar maceutically acceptable carrier, dlluent or
exci pi ent, 7 The nedj canent of cIa|n186 wherei n said
Megsiseranal %ﬁﬁFM@W"df’%ﬁNﬁ”@@from a human I\IGF

pol y&eptlde with a of about 1 Xx or | ess
neut ralfyresewers firgA 4 %i R?ﬁ%f?W14e§1Y@%lnaH%@§nH§P%Pefl alt solution

fof ffeln ATRRYs, Mde eda(?m% 65519 iocﬁk@{& eORM:lﬁB (f ?))? an@%errﬂréaﬁlllzed
medi cament Of ¢ eentean%
with (52 aNoaislet Pt €Sigmaaim m;:H@M(s;gam-bm&femd shline (RS for one

d t
bR Gk el CERdR s bR opdS Rl 4R b binpe p-gg Tween
2@gslgﬁay£ndhna;ubatew With 1858 anBYRITTHE 62 dne aH® Bhe-BALT ﬁbm &t room
wherein the anti body dissocjates froma huma

togBAERt oewed by, aeubptiomefBu-labgled agpi-ribhyissegonsl antibody (Wallac

opeYLfidl Fafmd an%éﬁaané\'ﬁfurbdt%@h b ¥raiu?e a\ﬁ‘&sﬁ@sd%tﬂ TS (3 x five
vifro assay th an I 50 of about 2 x 10 or |ess.

m@QitesAwith sslmyfr shalghg)r ware epplicdl afteefefaelttantﬂwdanmauhatloﬁ t Behance

S ufel Fallew Stas il B R Gt ol fresens siggpt wes
tHeR %agdr@cﬂlna@ﬁﬁl‘élr@go%dVﬂdoPorhéi NG@%@G 03% NGSES b:@¥es8fon Mekamples

or increased sensitivity e use of claim
treged with tled modidied papsidse N@ﬁalﬁteanm@ by gorparsnscioan gandarbenrve of
e
N Ry N RO GRSRUEE U ihiBlioR Wdthodted o Rafloflin possibe
iditanadr af NGFV efifécd cmssf&a ekirésson in BRG)hex&bmthai detétﬁhmed by
or |ess

f 0 th
cQRArBE s ol B wery pr O R SeMsd, Bewlls Pirevan i 1abist 2 an
bout 1 10 I I h
3. gg?éleq eﬁ)ﬁt &}nqs(r)]v{'%fe @ﬁu’ﬁﬁéﬁé b 3@&%@3 op ?NE]ﬁF lipes|#148, #124,
af] #PP08mhsttatd® eg‘l%rﬁélylr%%%t NGF ng—li’cﬁahﬂﬁﬁmoefct& tRI( NGgng: 1). The

wherein the anti body dissociates froma human
#p gqﬂelplewm a/\]petrcnt@l astl limsoalso tefsrrefipo @ 4Dds STherfl 19 and #125 cell
11nesu\$ver%| cﬁgn u(%qatﬂe gédg A% 'ahgltlh@%a&éﬁn“?grégthé gﬁlgmal vial
c&h@qm}xbﬁd&hﬁ#m@@D&)\ME gnomnsnaddiau@mdmfﬂﬂ’v (4byor der or
condition is selected fromthe group consisting the
condAhiilydids geAdbie@ bp diybriddient a7 (PB4 weeaubjeftedtd thayie DRG
sur gl cal pain resultin g from anputation or
ngipe hasgd I@i@a}teﬂ%aﬂw Jsrihe PRRYIYS swarles, Antbebntiod) (4D4)
O B P N o 0% Wi 2, which was
ccmsfstmnt sibythe yeidhine qahmﬂ@s#l)l? #13d, nad #3 % ndhh actipijies of the 4
er al headaﬁhg an grai ne, cluster headache,
%Soa v odm B a8 2non- vascul ar syndromes, tension
headache, general inflammation, arthritis, rheumatic
di seases, | upus,
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osteoarthritis, fibromyalgia, inflammatory bowel

di sorders, irritable bowel syndrone, inflammatory eye
waele@sntess, inflammatory or unstabl e bl adder dPGDUS®NE)22876

psoriasis, skin conplaints with inflammatory

conmponents, sunburn, carditis, dermatitis, nyositis,

neuritis, collagen vascul ar di seases, chronic

i nflammatory conditions, inflammatory pain and

associ at ed hyperal gesi a aq%bﬁkiodynia neur opat hi c

pain and associ ated hypera ge3|a or allodyni a,

di abeti c neur opat i NeF A fivie ﬂfﬁﬁﬁéﬂﬂ%s Euﬁpathetlcally

mai nt ai ned pain, de er eplrgicgn syn rone:, ast hma,

epi theli al tissg@k@anage or dwgsgpuncti on, herpes

si npl ex, di stunaessi2ef Vi Sgefahmnoti 1Ty at

respiratory, genuifavnbhnary, gaskrsvmntesti pal or

vascul ar regi ones wawnds, burjagsn®l I €rgi c| skin

reactions, pr urierifsom stk sdnipldo.s@vner al

gastroi ntesti nads1e)sorders, golitis, gastric

ul ceration, duodenal ulcers, vasonotor or allergic

rhinitis, or bronchial disorders, dysnenorrhoea,
NAvspRpBSauegast anddsopspesaimaef | ux, pancreatitis, or

visceralgia. 95. An isolated human anti body that binds

specpirifiedl Anti-NGFNSbridoher ehtibotifee @fplddOwyreC pﬂéFﬁﬂe& e®r protein
a heavy chai n_having_a heavy chain yari abl e region

se(eb%mmgsanﬁ M Samaheisacfatikedifserre Padficbromgiopgitionedsmadia by
o%n@elmgi:m% %re ﬁlédl?'ﬁsﬂ’lgt rgxl IBrI}] b rﬂfig%g 380y ﬁ[‘ tHerﬂﬂJ: %b ¢k l¥an 15

unctional T nmunog “her eof
ml.i ghbatcthaf nrPiaty i(li’igmaactla)gltwnomﬂ wa&had Aabyith PB@la@d a 50% slurry

i Ry P40 o fivR. %, PR G CoRORRALE ARG ot Bapry esin

(abprag&inh8¢1RISub EREHYAG! ﬂﬁlﬂém buf 6RO1EBEs thiyes®of res1h}3)7va§1added to the
eavy chain having a heavy chain vari abl e regi on

amr@ﬁéy pasipiey arthingwhaird arerdgly & ddnc dhadbgesin mmurﬁ was eptnifuged
E%heNghb ﬁﬂﬁfi s w%?%%lgei%%db @l%f Q@dl?&} ﬁf;?.e%gﬂ% %Hfé(r toa

NEtT 0 I MMUNog ragnen
O.HSLthS(phﬁXr(CbStat)ngbﬁtHel sghiplechas di’enmﬂh'g@bitewﬂ@@irpm for 3 min. The

conprisin n cid se for
i Ry b VAo 3 G 4 Gt DA n g S FEBiAO0ON SLreRp
2.f7p0ed dqaedht 1. m&% 8P HkinnfiiRGRBRY fdrh@rrﬁiﬁﬁbes fChom temperature
heavy chain having a heavy chain variabl e region

Tolomp# i egolr apindizabie setiomuitsas d00brom, | plstige the
sup BN, 8%hisoL i, 808 R VBLAGH 0 Qlor Bl BTHAGHAP YR binea

i Muno ra men er eof
sdpb@htant:haq eutralided gvﬂzh ll/i'ﬂ’rnolmhaoﬁl 0 M iralgpE XBgi on
conprising an am no acid sequence as set forth in SEQ
| D N&fterSd findirfil@ring@ ich gough A aewEpin-x atbe (I(‘ﬁm,nlitﬁ} g anabb@y was

functional inmmunogl obu f ragnent here
qrellied dsmgna rﬁ&'ﬂ‘ﬂdﬁrgi grqdégay assAR | YShga ]ngm gg{,}e & e standard or

alfé?ﬂg?él %bé?ﬂba%@e m%ofo??drgerssﬁﬂﬁél%gc% 88 ﬁa%talécooﬁﬁlhlsinﬁ vﬁﬁ@ug of
6, or an anti en- i nd |n% of an i nmunol ogl cal y

ea%h rﬁ@na.ptmalpngsnﬁmmgg pﬁ bunnawm IgGhl ®heFaomassaspgcometry, four
méc(g(%%tams .0 tﬂ‘e Q&ﬁ”lg were cli%rl]éco qﬂgﬂe&] %ﬁﬁéeﬁblﬁ&} E)o%?hc? i%HtOSEbHPLC

F1Sing an am no aci ence as sk
(HE20DOY 0B Fine Gibkeintoan Firggimbl OQi gss specdtrometsil Mgl adbbin was

functi onal i nogl ohul in fragnen er 0 .
segarateddEamuthecaeayy ROV CRRR HL o e gkt and heavy
cHhAEBRSerE L3N SollebRE f&NRert Y Brotdile 8 ddBHcing analysis.
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Zhang , T 3 . Martin , Frank <120> Human anti -NGF
Neutralizi ng Antibodies as Sel ective NG Pat hway

WO pdvs/obizbOr s <130> 02- 1240 <150> US 60/ 487, 431P1/B532004/022876
2003-07-15 <160> 138 <170> Patentln version 3.0 <210>
1 <211> 990 <212> DNA <213> Honop sapi ens <400> 1
gcctccacca agggcccatc ggtcttcccc ctggcaccct cctccaagag
cacctctggg 60 ggcacagcgg ccctgggcectg cctggt caag
gact g&h he- Qerﬁl(ﬁ%@@gcg\g%es QRGO gl%tccglaﬂlzé}ldt B CHARYS the samgle of

gcgccct gac cagcggcgtg cacaccftcc cggctgtcct acagtcctc
art8NGyge 67 é4134:)tant1b@iycraqd&g both yegtmaod sgqugncsstof the sample of anti-

NEEHIR ARD GRRRARAT Gt BEBE NG PR RARE siodics indicared
thatieCikd1@ied aatBRRACHEA (BAFBE 0 akd /1 Imﬁilﬁﬁl@ﬁﬁg W€ Gednagtel The
cct gggggga 360 ccgtca%tct tcctcttccec cccaaaaccce

mgasyae e velatsd ganse (BUeeefatbe dight dpin elaitNGE 4t167 matched the
mggsgieaqﬁ&gggac HHaGe CREABAIALRGELAARALCaa gt t caact gg

tacgt gcgtg aggt gcat aat gcc aagacaaagc
cgcgggagga gcagtacaac 54002-1240. ST2 agcacgtacc
gt gt ggt cag cgtcctcacc gtcctgcacc aggactggct gaat ggcaag

ChAGEIRSLAERRS 1 A0RR0R BLCg9R0RR9088 Cf cccageoe

cgagaa aacca ag ggcagccccg

??Sa R e M GEEaR e O PG pubocy

404009 %@h@eﬂa&@o@ﬁ:@g toBaEte U0 RO GSiag TRII@%CEEnt (Invitrogen).
gagaacaact ,acaagaccac gect cecgt g 840 ctg&actcc

A¢ §EIdc N A otas srithesited Aging agendomn PGy am oy ssiandertgr (-
G@}QOC@@AM@% 299! EANCAANINGEE. §29(§gqaf1%ﬁ§ g?%%nd a 5" RACE

ctctgcacaa ccactacacg 960 cagaag ctccctgtc
(ramd gyplifeation (of<eDA 2nel:91mnepaaﬁvc<m®y RRY pe2fbBmedHarsing the

Ser .Th Pro ser Val Phe
BRaER RiE O o QB o fRracdeps o tog oot For
I ; ™
A g e S
ndsted pTimer,sad tBSres &Sdﬁﬁ@lywmiﬁ -GLGGTArAGREC TS &AM £TWAGG-3’
§E‘?j‘nﬁ\1‘8) §25 Fot prepaMng gBNX erncggmg ale Vanal:ﬁe region of the heavy chain,

the forward primer was the GeneRacer™ nested primer and the reverse primer was 5°-
TGA GGA CGC TGA CCA CAC G-3’ (SEQ ID NO 35). RACE products were cloned

into pCR4-TOPO (Invitrogen) and the sequences determined. Consensus sequences were

used to design primers for full-length antibody chain PCR amplification.

For preparing cDNA encoding anti-NGF 4D4.D7 kappa light chain, the 5° PCR
primer encoded the amino terminus of the signal sequence, an Xbal restriction enzyme
site, and an optimized Kozak sequence (5’-CAG CAG AAG CTT CTA GAC CAC CAT
GGA CAT GAG GGT GCC CGC TCA GCT CCT GGG-3’; SEQ ID NO: 36). The 3’
primer encoded the carboxyl terminus and termination codon, as well as a Sa/l restriction
site (5’-CTT GTC GAC TCA ACA CTC TCC CCT GTT GAA GCT C-3’; SEQ ID NO:
37). The resulting PCR product fragment was purified, digested with Xbal and Sall, and
then gel isolated and ligated into the mammalian expression vector pDSRa20 (see

International Application, Publication No. WO 90/14363, which is herein incorporated by
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Leu Ser ser Val Val Thr Val Pro Ser Ser Ser Leu Qy
Thr G n Thr 65 70 75 80 Tyr lie Cys Asn Val Asn H s

waymsPruesSer Asn Thr Lys Val Asp Lys 85 90 95 pgBUNHD4/022876

G u Pro Lys ser cys Asp Lys Thr H s Thr cys Pro Pro
cys 100 105 110 Pro Ala Pro GQu Leu Leu Gy dy Pro
ser Val Phe Leu Phe Pro pro 115 120 125 Lys Pro Lys
Asp Thr Leu I\/Et lie ser Arg Thr Pro Au Val Thr cys

val I \V j .S G . .
et s 480 pBnac A2k SR 050pe HEAREE 5, efniiye B 560 in
pISRalYatonth ﬂG\(@dosiﬂeS to%ﬁ‘ﬁﬂeﬁodu)é’ bihite birsctéd Mudpehesis.).65
170 175 Au G n Tyr Asn Ser Thr Tyr Arg Val Val Ser

Val Roetrepariny/abNiaeshcdddg 285 NGP 454 137 kealry AB4in THeS’ PR primer
Asn Gly Lys Q@ u Tyr Lys Cys Lys Val_ser Asn 195 200

enpedRyAha smgo teminpsaf shpalge@weweacwaa)ﬁaérfrsﬁ@h@l ey&ympngite, and
a@ﬁl@zéd iS5G EXG AAL E17 C18 AR Oaf 64T Goa
GZIGGe lGOT] 6T/ € TEBGTHTT VECT ST Téu SHEQ ID;NO:LE) Wht 3’ primer
Phe T 245, 250 5 Pro Ser, As
enppedcht, P REIRPG tad i ort S By ot sl rgfotion site
(GTYICAYSTIOGATOTCPADT ArAaC \GEG GG AT BTG ASPA @ )3 mQ ID NO:

Phe Phe 275 280 285 Leu g ser Lys Leu_Thr val
39y sThearesuliing moduet wasqrusificilydigesiedgih Idal auh S¢/a| g@h@lated and

1l A RsRRz0 Yot © T8 Ser Lou ser Lou ser Plo
0 21 211 78. 12
saplt}y C%ﬁglﬁée%mé% Scoég <a a?&%’c’?&‘g >d¥ag§}f't&% é{ﬁe HBRotide

seqligge a6 gedédiged asaggagds ast bddifg Jodethed gba aaledlir weights of the

ccetg gct cct ggt caag gactacttcc, ccgaaccggt gac tgtcg
anmipg ag E}é’é %g%@%%ne? @g@ gg gDy Hott matohed

the FGLGES Has@GRALEHHAA P ha8d %ﬁ&lﬂ@t} Cqht Qx?egﬁﬁ’gd deconvoluted
cgt ggt gacc gtgccctcca gcaacttcgg cacccagacc

mass (49479) of the heavy chain of anti-NGF Ab #167 matched the measured mass

(49484) of the heavy chain of anti NGF Ab #119 and also matched the theoretical mass

(49484) of the DNA sequence of the heavy chain of anti-NGF Ab 4D4 clone (Table 3)

within instrumental deviation.

The data of N-terminal protein sequence and LC/MS confirmed that hybridoma
#119 expressed the same antibody as hybridoma #167. In addition, the calculated mass

of the antibodies based on sequence further confirmed the observation.

Table 3 — Summary of Mass Spectrometry Findings

anti NGF Ab Measured mass of Measured mass of | Theoretical mass derived from DNA
Ab#167 Ab#119 sequence of Ab 4D4
light chain 23096 23096 23099
heavy chain 49479 49484 49484
Example 4
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tacacctgca acgtagatca caagcccagc aacaccaagg tggacaagac

agttgagcgc 300 aaatgttgtg tcgagtgccc accgtgccca
wQ@e@sosret g t ggcaggacc gtcagtcttc 360 ctctt ccCRCI/US2004/022876

caaaacccaa ggacaccctc atgatctccc ggacccctga ggtcacgtgc

420 gt ggtggtgg acgtgagcca cgaagacccc gaggt ccagt

t caact ggta cgtggacggc 480 gt ggaggtgc ataatgccaa

gacaaagcca cgggaggagc agttcaacag cacgttccgt 540

EQ%}E@&S@ ANt NGR %ﬁﬁ)todfeg § 9 ERfeSOndAS Y mgg g @ggﬂ Eqg9a
gtacaagtgc aagg

at coggpRadp &%&5@@1@%@%@%@9%@ 6 GAREGAGHAY,. transfectlon of

aaccacaggt gtacaccctg cccccatccc gggaggagat gaccaag
4D20evgyghangDSROJACHHGR ot ¢Dt-bengg ghait/pDSROLE CRG1 and NGF-

cgacat cgc cgt ggagt gg 780 gagagcaatg ggcagccgga
g : %Bﬂg : gg% g@adilh!(hcfwhitfg C¢dug1gﬁ:ﬂd¢€gem‘ ®AFRA) serum—free

c cctctaca gac t ggc
S SR 0, SO R A
Tahgleach et wat sageget i ﬂé@ﬁﬂ%ﬁh&n@&@@zé@&@um %ﬂ?ﬁot contalmng

tccct tctc cgggtaaa 978 <210> 4 <211> 326 <212>

3&92)%@9 FdAsensurgdhe £rowth ofetellyigrpiegsingtier BH’gBr enzyme.
TMﬁéfe&@@ cfc’:ﬁ@s 'w%i'é séc!r@en@& le s%[s <nbig ag‘/%iL%%AﬁﬁrorIé}[rtos&gﬁt the

A u Ser Thr
expsesgion i & Dy %mtl@T GF Fi’nbb V!a ItheT¢und1tE>ItlecBe1edfﬁnp Bsa h@hes’c @lxyressmg

dy
o1 vEY BTl Erelding obithrffonshi“ug Mgl (udxdsfr prrr
amglificatibn. gxa%“ﬁgghgad cl_l?ﬁék B&E s%seéne&%ﬁlngfa%a MICEEE E@IS’A in order
S n Val S
o Eﬁle%iﬁlgi'?h FXIEﬁ%Sl%Lf ﬂQE’s %@T@B mb gt iy PO%HIO@An@ilws The
hlgf t G eys@illg @l(ﬁ%§ W@ ﬁ%&c@ds‘rﬁp E@ocﬂnﬂﬁgricp o%%%} %oflﬁ%geneous

ro va Pro Ser val phe Pro
mmwbmeygmkgpmmmBﬁrﬂmbaﬂs Thr Leu Met lie Ser Arg Thr
Pro d u val Thr cys Val Val val Asp 130 135 140 Va
Ser Ricomb@ant AgipNBFoanGbodied/af th invedtien Asmbd Igpne'faltéd walhinese

Val Val H's Asn Al a Thr
b Skt P> Gty IHER ASine T meralods! selesprpecpeve for the
anfiFi§GVahonWelons @htitvsly. IIEHé m s%gﬂenéé@ lendddirg e Ebrfhﬁgte_ﬁ'éﬁ’vy chain
180 185 190 Leu Asn Lys u Tyr Lys cys Lys Val
orglight chain L%fsea@l @nﬁ_—é{ﬁlﬁa@hbody of the invention are cloned into expression

vectors. CHOd-cells are co-transfected with an expression vector capable of expressing a

complete heavy chain and an expression vector expressing the complete light chain of the
appropriate anti-NGF antibody. For example, to generate the anti-NGF antibody, cells
are co-transfected with a vector capable of expressing a complete heavy chain comprising
the amino acid sequence as set forth in SEQ ID NO: 40 and a vector capable of
expressing a complete light chain comprising the amino acid sequence set forth in SEQ
ID NO: 44. Table 4 summarizes complete heavy and complete light chains for the 4D4

antibodies having various IgG heavy chain constant regions.

Table 4

Heavy Chain Variable Region
Antibody + Complete Heavy Chain
Heavy Chain Constant Region
4D4(IgG2) | SEQID NO: 10 +SEQID NO: 4 | SEQ ID NO: 40
4D4(IgG1) | SEQIDNO: 10 +SEQIDNO: 2 | SEQID NO: 41
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195 200 205 Ala Pro e Qu Lys Thr e ser Lys Thr Lys

Ay Gn Pro Arg @ u 210 215 220 Pro G n Val Tyr Thr
waewsPraePro ser Arg G u @ u Met Thr Lys AsnP@RBSD80022876

235 240 G n val Ser Leu Thr cys Leu Val Lys Gy Phe

Tyr pro ser Asp lie 245 250 255 Ala val GQu Trp GQu

ser Asn Ay Gn Pro Au Asn Asn Tyr Lys Thr 260 265

270 Thr pro Pro Met Leu Asp ser Asp Ay Ser Phe Phe

Leu Ty SeT LYPRGIpCHAIVARBIE Regt 0-] o120 teu 1 vyal

Asp Lys A@Bkoa'0 Trp G n G n Gy Asn éableRIRaS&Thai) S

290 295 300 SerHasgy Cidbi Cdustant@egiba Lleu His Asn Hi s |Tyr

Thr G n4Dy&GEer SE@D 903 0 3IFEQIDNC32( S§aid New2Ser Prjo

Gy Lys4BA&GAP|ISER 1B N2 10 > SB@ ID XQ:178> SBRD NOIB> Hong

sapi ens_<400> ﬁégéggqrgpqgag%%ggccstc cgtcttecece

ctggcgccct,b ctic gncage 9y 60 agcacagccgqg .

eh
coctoodcPl"8h gy cang, 0all e codMEEIEN by oo
Japr” -7 O:312 & SEOID RO ¥ | SEQ Y RO44

cggct gtect—acagtcctca Tob ggactctact—ccctcagcag

cgtggtgacc gtgccctcca gcagcttggg cacgaagacc 240

tacacct gca acgtagatca caagcccagc aacaccaagg tggacaagag
Eﬁﬂ??ﬁ gt cc 300 aaat atggtc ccccatgccc atcatgccca

cacctgagt tcctgg a tc 36Q ttcctgttcc
QE@@@Q@%M% i nt acccc tgaggtcacg
420 tgcgtggtgg tggacgtgag ccaggaagac cccgaggtcc

agt t%a%frggfgqxaa‘f@% @%—ﬁﬁg %@%@@%@@ &ea%ratega@ Gells grown under
sprRRE AOAR 381 (R AGARME s JLFAGEE AP InABh AL ﬁﬁlh?"c@ neutralize NGF
cgtgtggtca gcgtcctcac cgtcctgcac caggactggc fgaacggcaa

inggy 4R @ owayncpGed JEHhgguitalizettanbinasgy peforwed)as glescribed above
(ﬁx g@{e aga aaaccatctc caaagccaaa 660 gggcagcccc
gagagccaca ggtgtacacc ctgcccccat cccaggagga gatgaccaag

Z g g g'@lg%g%? %tggigocdge?sé)%egg &5 § gss%gl é’glg% S gzgn g%éxét-gf%etggsglgp ension adapted
2BIAGNS CRAlsEARAR GRECFerf@fed &S elier SODGRRGE GE Bftlres. Briefly, the

acggctcct tcttcctcta cagcaggctaaccgtgraca agagcaggt
C‘%ciﬁg‘glé‘ﬁ'@ §099 (1)05;%@@1&@{ Kdgﬂtg%? ‘ggqrg@g\ya?sgcgm‘g@ageég@ %,50%%&%/[ for

SFFUBESCPCRERSET: EGRARaSRY ShELIETL romnat i
serondres APMERVE and centrifuged again at 2,500 RPM for 10 minutes at 4°C. After
aspirating the wash solution, the cells were resuspended in growth medium [DMEM/F12
(3:1) + 1X Insulin-Transferrin-Selenium Supplement + 1X Pen Strep Glut + 2mM L-
Glutamine + 20 mM HEPES + 0.01% Pluronic F68] in a 1L or 3L spinner flask culture.

The spinner flask culture was maintained on magnetic stir plate at 125 RPM which was
placed in a humidified incubator maintained at 37°C and 5% CO,. The plasmid DNA was
complexed to the transfection reagent in a 50 mL conical tube. The DNA-transfection
reagent complex was prepared in 5% of the final culture volume in serum-free DMEM. 1
pg plasmid DNA/mL culture was first added to serum-free DMEM, followed by 1ul X-
TremeGene RO-1539/mL culture. The complexes were incubated at room temperature
for approximately 30 minutes and then added to the cells in the spinner flask. The
transfection/expression was performed for 7 days, after which the conditioned medium

was harvested by centrifugation at 4,000 RPM for 60 minutes at 4°C.
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<400> 602-1240. ST25 Ala Ser Thr Lys Ay Pro Ser Val
Phe Pro Leu Ala Pro cys ser Arg 10 15 Ser Thr Ser G

wW@E2050meAl a Ala Leu Ay cys Leu Val Lys Asp TReT/BS2085022876

30 Phe Pro Gu Pro val Thr Val ser Trp Asn ser Gy Al a
Leu Thr ser 35 40 45 dy Val H s Thr Phe Pro Al a Val
Leu Gn ser Ser Ay Leu Tyr Ser 50 55 60 Leu Ser Ser
Val val Thr val Pro Ser ser ser Leu @y Thr Lys Thr 65

70 T
The %i/rgg{llg yﬁo'&tgg fra%eit ﬁ%gsg&?gnwe ﬁ!eﬁ 28‘33“ a@'g?reﬁl_te((ellé?%wn and

m@injaiRdgin FEMEM/ supplanentad Qs SAr EBmmlpMnmm@B Atrfifio Acids +

lgyliséﬂlg‘l‘r Pyt %1%( ?ﬁ%‘ i Ser > prg)gg‘lak?&lf ?gg %95\?906118 were

se'ElMd Br a $50vah® Titer (B\yiﬁlek/aiveMaéht VEhe ﬁﬁQlollgﬁ skd@edAsdlls ddre then
Gn 3 u Asp Pro Au Val G n Phe Asn Trp Tyr Val
ff%&lé&Cﬁ?és ﬂfséolics’snas@yeu§lng aﬁu@r\?§| trapsaaiion) rpagspe Fhe DNA —

triﬂé%cp 519 r@Jg]gn@ont@erQ@ %rérngﬁedl %}%&1&%&1@% oy m-'fy Sgum- free

ser Val Leu uH s Gn Asp
1@@ Tt FuGeneotAtranstiction yeageht waér first La;idec’(,}fslldyyssl h&alllz 5 ug

P1§§néid¢‘§$¢?’@e§é%‘npke§§W%ﬁg e e @il 150 Faiuts. The

RO nftute \Pﬁﬂh@l Addédlto Rytblldibotiles ThER611dP ot R as@ased with a 5%
u Met Thr dS’LZZS 230 235 240 Asn G n val ser Leu

d
Con sa%wt‘ar@ucava? ly@ng piaged 12 3%&1@ebat9xs‘pl pyleprgk rotating

at4PPs RPRL. YRk tendibRio? waslp eBind&d %r 94 %Bﬁrs%ﬂér Qﬁﬁheﬁ@n{g&lﬁm was
eIa/s 260 265 270 Thr Thr Pro Pro Val Leu

agedSeith pAe nPhBMEM +TiX Iisehin T T8sE8Gn- SSEnlAngSup@lﬁnﬁlt + 1X Pen
e rQqT, %y
SiGooBbE oVl g Roite 4 gt PinalEy §ieaty, o
10ﬂm1848'|hd'ur ]ﬁlinVeifs Weteysbtdhead 86D e3dDroB2bbaé) TRthasREtell €&tum-free
L Lys 32
con?lmonee:ciJ medl%m was pooised together and centrifuged at 4,000 RPM for 30 minutes at
4°C.
Both 4D4.IgG1 and 4D4.JgG2 showed potent activity with ICsq values of about
0.14 nM to about 0.2 nM against human NGF (Figure 2). The results of the activity assay
are summarized in Table 5. The antibodies showed little activity against rat NGF (Figure
3). The results resemble the activity of the antibodies tested directly from hybridomas

described above.

TABLE 5
Ab IC50@ | IC50 @
hNGF (nM) [rNGF (M)
4D4.1gG1.R 0.1488 >34 nM
4D4.1gG1.S 0.1587 > 45 M
4D4.1gG2.R 0.2047 > 59 nM
4D4.1gG2.S 0.2063 >37nM
hNGF = human NGF, iNGF = rat NGF, R = Roller culture, S =
Spinner culture
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<210> 7 <211> 321 <212> DNA02-1240. ST25 <213> Hono
sapi ens <400> 7 cgaactgtgg ctgcaccatc tgtcttcatc
wo r@sogee@t ct gat gagca gttgaaatct 60 ggaact gccCRCT/US2004/022876
ctgttgtgtg cctgctgaat aacttctatc ccagagaggc caaagtacag
120 tggaaggt gg at aacgccct ccaatcgggt aactcccagg
agagt gt cac agagcaggac 180 agcaaggaca gcacctacag
cctcagcagc accctgacgc tgagcaaagc agactacgag 240
ERAfAGRGaag tctacgcctg cgaagtcacc catcagggcc tgagctcgcec
cgtcacaaag 300 agcttcaaca ggggagagtg t 321 <210> 8

3> Ho 400> 8 Arg Th
P< Gort Bf it ifibg ;he rFesgﬁgegfo<Pro>ser Agp C;
1 Th
%gt?l\%ﬁ‘grgﬁ)lbxg bé;%éd%éh? ok re s?o&rﬁraéz\{%ilal 1Ee gf; ég[ld‘ %Sllllﬁ For
eeiEh pprhdmtlb’m lruyS¢elldrond\l rz]tasﬂ;.gilel vzl mré! 5ha4&d4i5’toseérilgfye§°®ﬂ culture
. Val .| T S er
mede 63@#@ lgrﬁee rsr&w%uwlail@rm Se%ﬂ?ﬂ?A%‘U@We‘ﬁPrY ELPé‘HleS@PSIi_y@d then

g 11(I\§1lam_féé§ sfet] I‘éac@girs B@mZ?éaﬁQg Lohfe & tos iOO‘@L\‘@dreéEYJr 'ﬂ&iucuon
Ccys uVal Thr H s Gn Ay Leu ser Ser 85 90

isvameﬂmut iy ¢ 200PL binreatbay uemg afef lxatclupuétyge, m)@fhmsa mzmmt feed
co%tan%glé cor:f)’c%git-rﬁg% de}p%% Eba%ecf S in ccgpft;ré) %rbq %ulture

gagtc ggggg g9 acagc c
viabiligag Bﬁidﬁctﬁﬁl lasstfgt geAgritatelyt 0O€ teckndaditgn@@Rh time anti-NGF

o oGy Y e by DR Oge SPRIARAL el alsyaivmn

18002- 1240. ST2 gcagactctg. .t aagggcc attcaccatc
t ccabifgBodusiiogcreasigh s txfnfrg@tafgtaata m@f« wrecdapklgépmperature, and

dRGRHACS:G86h RERL 92D &a&m%g&f:By?“b%oﬁtdﬁcﬁ%egéﬁcanga&@ﬁﬁrﬁgﬂﬁonate
300 agcagtggct ggcacgtctc tgattatttt gactactggg

clgi@wggadvedccwgqt isaontrdB byairt witrpge, 83GboxyzEDzasilows.

At the end of production, the cell broth is fed into a disk stack centrifuge and the
culture supernatant is separated from the cells. The concentrate is further clarified
through a depth filter followed by a 0.2 pm filter. The clarified conditioned media is then
concentrated by tangential flow ultrafiltration. The conditioned media is concentrated
15- to 30- fold. The resulting concentrated conditioned medium is then either processed

through purification or frozen for purification at a later date.

Example 7

Cross-Reactivity with Other Neurotrophins

The 4D4 antibodies were tested for their cross-reactivity against human NT3 or
human BDNF in different bioassays, including the DRG neuron survival assay for human

NT3 and the assay of DA uptake in cultured DA neurons for human BDNF.

Treatment of DRG cultures with NT3, anti-NT3 and anti-NGF antibodies
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<211> 123 <212> PRT <213> Honp sapi ens <400> 10 G u

VaT G n Leu Val Gu Ser Ay dy Gy Leu Val Gn Pro
W@Rops6dl0 15 Ser Leu Arg Leu ser Cys Al a Al aPGEDUSIBIY022876

Phe Thr Leu Arg Ser Tyr 20 25 30 Ser Met Asn Trp Val

Arg Gn Ala Pro Ay Lys Ay Leu GQu Trp Val 35 40 45

Ser Tyr lie Ser Arg Ser Ser H's Thr lie Phe Tyr Al a

Asp Ser Val 50 55 60 Lys Gy Arg Phe Thr lie Ser Arg

AS p T%%‘ IR 486 ﬁtﬁgis%R%e&lll A@so%ﬁz q)/&?gédﬁ/%t &%‘sg?ﬁ‘éff; Pbove in

ser Leu
E)mylmlﬁ 5) %regﬁemdiwmhgreuahblﬁgm IfBélF 39600 1@ml -9 o). Sealldiluted

I Iyr. P 100 105.110 Ir G n
ax (2 Prhfy (RRTEEPastiea 193 5858 pmEoR  Obciulb Gadafer v
ﬁm%i'eg weld/added 3evArie cSﬁ’déhﬁﬁtﬁ)ﬁ%ﬂPl OLoigt GaleCORDEerial dilutions.
accca%gc tccat cctcc Ct F&gcat ct gt aggaga Ca%egt cacc

W@Eecdl%f‘gjdﬁéglﬁlék’ wmntbgtoee beyrgedde cultures.
cctggt at ca gcagaaacca 120 gggaaagctc ct aagctcct
gatctatgat gcctccagtt tggaaagtgg ggtcccatca 180
aggttcag gcagt ggat ¢ tgggacagat ttcactctca ccatcagcag
M@@Vg@wgt@ng BRY exprresgtontin LR ENawvtat t a ct gt caacag
tttaatagtt acccgctcac tttcggcgga 300 gggaccaagg
t ggdgdtuoaaveae 3ed 24th240 pa@ﬁﬁﬁlaldzhﬁbe ih HaoR4 1baldi07d s @ution

PRI <213> no..sapi 00> alie Gn o
fof, 13 gt o Keg s THoE oo eAp ) o o M) KpipePL izt 0.25%
NéHiget REO TSigmla) én This-HOIS(Shrfa) Aufefedr salthé) (TBY) fdrel $6iir in room

ser Ala 20 25 30 Leu Ala Trp Tyr Gn G Lys Pro Lys
temperarg Rk ((@ituresywens wedsomy rwitls 7BY aors@flmSeP 1%«9 Jb(ﬂeenZO

(S@ﬁa} GhY i@battd YiehofNcSnBRAPS rIg@I (Chemicon, Temecula, CA) for 1.5
hour at room temperature, followed by incubation of Eu-labeled anti-mouse secondary
antibody (Wallac Oy, Turku, Finland) for 1 hour at room temperature. Washes with TBS
(3 x 5min with gentle shaking) were applied after each antibody incubation. Enhance
solution (150 ml/well, Wallac Oy) was added to the cultures and fluorescence signal was

then measured in a time-resolved fluorometer (Wallac Oy).

Embryonic Mesencephalic Culture

Embryonic 19 day old (E19) Sprague-Dawley rats (Jackson Labs) were used.
Ventral midbrain tissue enriched for dopaminergic neurons was removed and transferred
to cold, Dulbecco’s phosphate buffered saline (DPBS), pH 7.4, without Ca™ and Mg"™
(Gibco). The tissue fragments were dissociated into single cell suspension using a
papain dissociation system (Worthington Biochemical Corp., Freehold, NJ). Briefly,
tissue fragments were incubated in a digestion solution containing 20 unit/ml papain in
Earle’s Balanced Salt Solution (EBSS) at 37°C for 50 min. Cells were dissociated by
trituration through fire-polished Pasteur pipettes in a dissociation medium consisting
MEM/Ham’s F12 1:1, 1 mg/ml ovomucoid inhibitor and 1 mg/ml ovalbumin and 0.005%
deoxyribonuclease 1 (DNase). The dissociated cells were pelleted at 200 x g for 5 min
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50 55 60 Ser Gy ser Ay Thr Asp Phe Thr Leu Thr e ser

Ser Leu Gn Pro 65 70 75 80 G u Asp Phe Ala Thr Tyr
wagosQyreda n G n Phe Asn ser Tyr Pro Leu 85 90POBUJI104/022876

Phe Ay Gy Ay Thr Lys Val d u lie Lys 100 105 <210>

13 <211> 42 <212> DNA <213> Honp sapi ens <400> 13

gt atat agca gtggctggca cgtctctgat tattttgact ac 42

<210> 14 <211> 14 <212> PRT <213> Hono sapi ens <400>

arf_lljsrrezé{%gen-ﬁléﬂ irEBSS %Bntgn}ﬁlf-;fo gq_gz_ilgﬁ%‘)@gﬁq R infiBRor! 1 fm@gg f?élgumin

<210> 15 <211> 5 <212>"DNA
anido MH08%pDNess <D suspEnsierm oeayt ¢entrifagealy threwghc a ggradiantt solution

oA T B R PR Eh AT SR SRR s 9% o
refmd¥d thebdell<dcbdz, AAilte2dBthréiphtn 39 Rk eNisexHIG>mbsh (Tetko, Inc.) to

tacattagtc gtagtagtca taccatattc tacgcagact ctgtgaaggg
remogq theeysps: g Le aciatpd eellbeTpRiniedAn FSUAGHILES ARl 4 density

of 100,000/cm®. The plates were pre-coated with poly-ornithine 100 pg/ml (Sigma) and
mouse laminin 1 pg/ml (Gibco BRL) as previously described (Louis JC et al., J.
Pharmacol. Exp. Ther. 1992; 262:1274-1283.). The culture medium consisted of
minimal essential medium (MEM)/Ham’s F12, 1:1, 12% horse serum (Gibco), 100 pg/ml
transferrin and 2.5 pg/ml insulin (Sigma). The cultures were kept at 37°C, 5% CO2 and
100% humidity for 6 days.

Treatment of Mesencephalic Cultures with BDNF and anti-BDNF or anti-NGF

BDNF at 10 ng/ml was added to the cells 2 hours after plating, followed by serial
concentrations of anti-NGF Ab samples. Anti-BDNF antibody (generated at Amgen) was

used as a positive control.

DA Uptake in Mesencephalic Neurons

Dopamine uptake assay were carried out as described previously (Friedman, L.
and Mytilineou, C., Neuroscience Letters 1987; 79:65-72). At day 6, cultures were
washed once with pre-warmed Krebs-Ringer’s phosphate buffer (pH 7.4) containing 5.6
mM glucose, 1.3 mM EDTA and 0.5 mM pargylin, a monoamine oxidase inhibitor. The
cultures were incubated in uptake buffer containing 50 nM [PH]DA (N EN) for 60 minutes
at 37°C. Uptake was stopped by removing the uptake buffer, and the cultures were
washed three times with Krebs-Ringer’s phosphate buffer. Cells were lysed to release
[PH]DA by adding a liquid scintillation cocktail, opticphase supermix (Wallac), directly
to the cultures. The cell lysates were then counted for radioactivity in a microbeta-plus
liquid scintillation counter (Wallac, Inc.). Low affinity DA uptake was assessed by
adding 0.5 mM GBR12909, a specific inhibitor of the high affinity DA uptake sites
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<400> 18 Tyr lie Ser Arg ser ser His Thr |lie Phe Tyr
Ala Asp ser Val i_ys 10 15 Gy <210> 19 <211> 21 <212>
wWObASAPRE> Honp sapi ens <400> 1902- 1240. ST2 getTyUS10040622876
gtttggaaag t 21 <210> 20 <211> 7 <212> PRT <213> Hono
sapi ens <400> 20 Asp Ala ser ser Leu Gser 1 5 <210>
21 <211> 15 <212> DNA <213> Hono sapi ens <400> 21
agttatagca tgaac 15 <210> 22 <211> 5 <212> PRT <213>
(HEKR125RP B MSARDE, 22ropin Jolbnses _%‘i‘méﬁﬂ'ooé wgF2 1&?2421?—’8), to
<211> 33 <212> DNA <213> Hono sapi ens <40 23
the gipaksalnfteragyl sehineeigd deom dlat tata guake38neamt 0o ddtpire@dlthe high

. < > PRT <213> Honb sapi ens02-1240. ST2 <400> 24
afﬁrﬁlgtyﬁkgu%g?e\@ﬁhe‘(} y lie Ser ser Ala Leu Ala 10
Table 6
. IS @ IC50 @
Antibody 11(11\111’\1‘/1-)3 KBDNF (M)
4D4 (1gG2) | >13.75 >13.75

Example 8

Identification of an Epitope for anti-NGF Antibodies

Epitope Mapping by Limited Proteolysis

Five micrograms (ng) of NGF were incubated with 4D4 (11 pg) for 30 minutes at

10 4°C in 0.1M Tris buffer, pH 7.5. The complex was then digested with protease
(subtilisin) 1 pg at 37°C for 1 and 2 hours. HPLC peptide maps were compared to ieach

other to find the peptides that were protected by the 4D4 antibodies. Limited proteolysis

of NGF indicated that several major peptides were initially released from NGF. Of
particular interest, peptides S18.3, S18.5, and S34.4 were generated and protected with

15  antibody from the proteolysis. Other peaks were not significantly formed or protected.

The protected peptides from two experiments (1 hour and 2 hour digestion) are shown in

Table 7.
Table 7
% protection
1 hour digestion | 2 hour digestion

S16.1 QAA (96-98) C-terminal -- 57
S18.3 FFETK (53-57) Loop region 40 45

(SEQ ID NO: 45)
S18.5 SSSHPIFHR (1-9) N-terminal 40 50

(SEQ ID NO: 46)

(HWNSY)*
(SEQ ID NO: 47)
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<210> 25 <211> 1131 <212> DNA <213> Honp sapi ens <400>

25 gcctccacca agggcccatc ggtcttcccc ctggcecgcecct
w@edsoegag cacctctggg 60 ggcacagcgg ccct gggctRCT/US2004/022876
cctggtcaag gactacttcc ccgaaccggt gacggtgtcg 120
t ggaact cag gcgccctgac cagcggcgtg cacaccttcc cggctgtcct
acagtcctca 180 ggactctact ccctcagcag cgtggtgacc
gtgccctcca gcagcttggg cacccagacc 240 tacacctgca
SS0f TRBVER CRROCPR (4 5 AT T0p 2685h | 9JaC 3803y apt tyaggtT
300 aaaaggmqﬁl\gég%gacac aacttacaca tgcccacggt
gcctagagec caaatcttygt—360gacacacctec—cececegtgeee
acggtgccca gagcccaaat cttgtgacac acctcccccg 420

RS IROE 107 g T B B 1

cdnttamddctvtzcc @epme@ 2b@acsly CGhageptias (SSIAPHHRAI Y LD NO: 46) was
cccggacccce t gtcacg tgcqtggtgg t ggacgt gag ccacgaagac

PGSR CEER G E aihodaaicg Tbe abSY DeiEcgyel (BYARY; SEQ ID NO:

t {
S RS S SHEARREOR, SRATEA S s,

Pqpaigg £d8 @gwa$ gaGtggiad pgy adt $3a datly dwag fiecsaneCc hap aagigs. N-

teccli C traéio cccat cgaga aaac t ct.c caaaaccaaa
go4ed 81& Vot Eagotore) ﬁfg?{if’ RESSRle epiEPPEY gcccccat
cccgggagga gat gaccaag aaccaggtca gcctgacctg cctggtcaaa
900 ggcttctacc ccagcgacat cgccgtggag tgggagagca
C cagcc aca 960, t acaacacca cgcctcccat
@?%g‘éa‘gi%‘”g @Fﬁ’ Peptesct ct a cagcaagetc 1020
acc tggaca ag tg gcagcagggg aacatcttct catgctccgt
gat g gegcﬁ‘@’@ﬁ@la(%@ég@qch}: aes goewategagch actlve 4D4

a“ﬁih@i%%% sg‘%g%?%%é%ﬁllﬁi’ﬁ §i527 By 5L 55 80 g pt #C in

0.TIM Thiy dufferPpH BEI Tldéibmﬁ’lhﬁmﬁ’dhﬁl tiddsavdre SepayaedSiyf M¥r8con 10
15 Ser Thr_Ser G% kl%gAla Leu Glydilys LéuOn

(Wﬁ}POE%/QOIRs peffard.Mass argUf’qﬂh éraqﬁwéls Gamprepd yahoupdl wergjanalyzed
h
byf‘_FP]'gf,F _rlt_ﬁ rﬁﬁa %eﬁ‘ﬁfes goﬂnadbﬂ\?a Injtrﬁ&ile-:'é r"I;ftgg rp?ée(f' 8&@?&5 1(§gﬁﬁelc§1!r>y HPLC

ser
coBgari§m &bthe dnbemd Sectiewy aftealtreMalenTvith Vid)4 RrtiboSes aBe#162 and

Thr G n Thr.65.70.75 8 rThrcsAsn
MEeoRCHmitar (7 mg et RARE 2Bty drouad yePieSas Ty 4Dt
boxbd pegdidéatvedd U Leu Lys Thr Pro Leu Gy Asp Thr Thr Hi

s Thr cys Pro 100 105 110

S1 (4.4) --—-SRKAVRR (113-119) (SEQ ID NO: 49), C-terminal; and

S2 (28.3) ~--EVMVL (35-39) (SEQ ID NO: 50), Loop region.

An NGF sample was alternatively digested with Lys-C (K) for 24 hours. Cysteine
residues were reduced and carboxymethylated without denaturant. The sample was
incubated with monoclonal antibodies 4D4 and AMG162, followed by Microcon 100
separation. Bound and unbound fractions were analyzed by reversed phase HPLC. Only
two peptides were identified as antibody binding K-peptides as indicated below. The
calculated mass for the peptides determined by sequence analysis and the mass
spectrometry of the peptides were consistent. The peptides, as indicated below, mapped

to the N-terminal and C-terminal region.
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Arg Cys Pro G u Pro Lys ser cys Asp Thr Pro Pro Pro

Cys Pro Arg 115 120 125 Cys Pro Qu Pro Lys ser Cys
WAS@s0m6dro Pro Pro Cys Pro Arg cys 130 135 1BOI/Bsm04A22876

u Pro Lys ser cys Asp Thr Pro Pro Pro cys Pro Arg Cys

Pro 145 150 155 160 Ala Pro Gu Leu Leu dy Ay Pro

Ser val Phe Leu Phe Pro Pro Lys 165 170 175 Pro Lys

Asp Thr Leu Met lie Ser Arg Thr Pro G u Val Thr Cys

& GRS RNGERSTPONI ARG G SR YNSRI ©
Xi"o S16 Sfolbedd A% Shi Bhedila ik %i%ﬁg%ﬁ-@*glﬁer L

o %%9‘55}--- I@Q@é@@@%ﬁ@@@ﬁ@mé%g?
552 as ?a*c@%%d %%‘s %%Pﬁswﬁﬁ%b e

Th P Pro er Ar Met 275 280 285 Thr
Ly; AR peseittipe folr aéaimﬂhﬁxpmerﬂ-% ipdieafed hat aglgpsiiigee regions

Tierpobible 281 5‘1’3@1@4Wrﬁ§6d6 rrblindd bhtc?8E1 (46-
Wﬁép 1eG9nor%r900 U Asn Asn 305 3&1%315 35’opr1§3t (46

57Dh ﬁndr teppigalpt3s- %tregleus A§1E) addifiomsg AN gbgespwe rpigaled that a

pé/-gr%kie 3@%1%39 %ﬁﬁs@é{/ i‘é---%@ltéﬁlgk G%V}%‘a 0% A §§§5 53) was

pl@haeteSeby thes 4Dér anvihbdvewhétes & tAlpainl digedtion FowedrifatPheeptide

Thr G n 355 360
fragptens yapsiDng o 57 SR g (SEISD Bk 25 ¥aS iuntoiBricd ty the 4D4
arfi®3dy: TRA3m MER-RirmiRs, thekeduefRbMNFFSAOOSEG ID NO: 55) is most

acaccacata tgtcatcatc ccatcccat 29 <210> 28
important for binding to 4D4 antibodies.

In order to more clearly define the epitope for the anti-NGF antibody 4D4.1gG1, a
total of 23 peptides were generated synthetically using standard techniques based on the
entire human mature NGF (hNGF) sequence (Table 8). The peptides were 15 amino
acids long, overlapping by 10 amino acids, and cysteine-tailed at the C-termini to allow
for conjugation to a matrix. The human anti-hNGF Ab 4D4.1gG1 described above was

used for the mapping experiment.

Table 8
Peptide # Sequence SEQ ID NO
33582-27-01 [SSSHPIFHRGEFSVC (1-15) 56
33582-27-02 IFHRGEFSVADSVSVC (6-20) 57
33582-27-03 EFSVADSVSVWVGDKC (11-25) 58
33582-27-04 DSVSVWVGDKTTATDC (16-30) 59
33582-27-05 (WVGDKTTATDIKGKEC (21-35) 60
33582-27-06 TTATDIKGKEVMVLGC (26-40) 61
33582-27-07 IKGKEVMVLGEVNIN (31-45) 62
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<211> 40 <212> DNA <213> Artificial <220> <223> PCR

Primer for human NGF <400> 28 accacaggat cctccttatg
weamgacge@c agctttacgg 40 <210> 29 <211> 375 <@PARESIODN022876

<213> Artificial <220> <223> Nucl eoti de sequence

encodi ng reconbi nant human net- NGF <400> 29 cat at gt cat

catcccatcc catcttccac aggggcgaat tctcggtgtg tgacagtgtc

60 agcgtgtggg ttggggat aa gaccaccgcc acagacatca

3339819538 90RNVA TIBATBEY Mﬁ%?%a. g9 tgaacatgg

caacagtgta ttcaaacagt actt gaccaagt gc

336@@@%@9(@%M&‘€EKQQ’@‘FE&Q@@@Q} gcicggggcattg 84t caaagca

ct naaacttea 240 t 4 Nt .ace i-Ga-G——G-t—t—t—-g-t—Gaag
S LN TN DB RANSa Gk Dce | 300 Loocoot bra +
crtTagccygtaa ctgtgcot
333866017 F@%@E’?’%{m aaE g 375 <210> 3@&2?13 7

33583.2%32 2FK ARDPRR VS GU R DT 5@17@j ‘~220> <223> gmno acid
seguence of reconbinant hllrmn mef - NGE (1-120Q0) <400> 30

330B3-24d3 RNEVRRGARDIDSKHE 612 H s Arg G G ke Ser

{5 0R SRS REN S0 95500 s Oy Lys Clal Vet

33¥8d-21.85 IOSKHWNBI AASITHT @ (7ASgh)Asn Ser 35 40 45 val phe
Lys G ni{Tyr Phe Phe G Thr lys 'cy$ Arg Asp Pro Asn Pro

33582-8%16 stwwafgmvmycqy@-mg Ay lie Asp7ker Lys

hve The Thre The Thr

B2 T AL MG TR By Lve a5 o265 G

Aa cyS Vah,; cys Vval
33%%27&15 YK OT IéQAAWRCQ‘ﬁ@ 166} E

110 leu Ser "Arg Lys Ala“‘Val Arg Arg
33582-27-19 TMDGKQAAWRFIRIDC (91- 105)
33582-27-20 |QAAWRFIRIDTAAVC (96-110) 75
33582-27-21 FIRIDTAAVAVLSRKC (101-115) 76
33582-27-22 TAAVAVLSRKAVRRAC (106-120) 77
33582-27-23 (CAAVAVLSRKAVRRA (107-120) 78

The human NGF peptide fragments were diluted in PBS with 5% DMSO, 1 mM
EDTA, pH 6.23. The final peptide concentration was normalized to the same molar
concentration at 55 pM (about 100 pg/ml). Peptides were incubated in Reacti-Bind
Maleimide activated 96 well microtiter plates (Pierce Cat # 15150), 100 pl/well, at room
temperature for 2 hours and then at 4°C overnight with agitation. Human NGF (100
pg/ml) was used as positive control. The plates were washed with wash buffer (KPL)
and blocked with 0.2% non-fat dry milk (in PBS-EDTA buffer, pH 6.23) for 2 hours at
room temperature and then further blocked with 5% BSA for 1 hour. Plates were then
incubated with the human anti-NGF antibody at various concentrations (0, 3, 10, 30
pg/mi), followed by goat anti-hFc Ab-HRP (KPL) for 2 hours. Signal was developed
with TMB substrate and read at 450 nm after addition of stop solution (KPL).
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115 120 <210> 31 <211> 55 <212> DNA <213> Artifi cial
<220> <223> 5 priner sequence to generate expression

WO e@b0192pCFM 656 (ATCC # 69576 <400> 31 cgat t t PEL/US2004/022876
Ct agaaggag gaat aacata tggttaacgc gttggaattc ggtac 55
<210> 32 <211> 49 <212> DNA02-1240. ST2 <213> Artifici
al <220> <223> 3 priner sequence to generate
expression vector pCFM 656 (ATCC # 69576 <400> 32

t aaé&gg’g}l g-%ft ﬁﬁltaﬁ Clifein aﬂe&ﬁﬁ)ﬁfb\%ﬁ é?@@w 26 ?Ebeglgsc 1i?&"tei:'%:‘r"8ﬁsel'ved,

49 1> 24 <212 > Artificral <22
ind223ng 4?ZBRb1nd1nge These@aks<@2rkspoddeditoshe RERwingh®ptid¢s2Byptide # 1

G Nthm FmeSupnigeek Dl Jp@ERTGR mpov0: )

NSVFKQWP@TIG&ZDM&BQ)BP@%S Brigner7 S 340! gagmG AWPNO: 72),
aact <210> 35 <211> 19 <212> DNA <213
N R ATk 4 (T@95)3 and Pepiides # 15 — 21 (SHQ IO NO: 73 - SEQ ID

NO: 76), TTTHT--- LSRKC (100-115).

The four binding peaks of 4D4 mapped to the N-terminus, C-terminus, internal
domains, as well as loops L2 and L4 in NGF as described in Weismann et al. (1999,
Nature 401:184-8). These results are summarized in Table 9.

Table 9

hNGF epitopes N-terminus L2 Internal L4 Internal C-terminus

peptide # 1 peptide # 10 peptide # 16 peptide # 17 | peptide # 19 | peptides # 20-21
(SEQIDNO: | (SEQIDNO: | (SEQIDNO: | (SEQIDNO: | (SEQIDNO: [(SEQID NOQ:75-

Peptide # 56), 65), 71), 72), TMDGKQ-- 74), SEQ ID NO:76),
SSSHPI-—, NSVFKQ---, WNSYA---, - TMDGK--, QAAWR---,
1-16 46-60 76-90 81-95 91-105 96-115
Ab binding signal b + ++ ++ +4+ ++

Wiesmann et al. solved the crystal structure of hNGF bound to the trkA receptor,
showing that the N-terminus (residues 2-9) was important for receptor binding
(Wiesmann et al., 1999, Nature 401:184-8). The residues of this segment in NGF are
also important for specificity for trkA over trkB or trkC receptors. Antibody 4D4 is
selective for human NGF over mouse/rat NGF, as well as BDNF and NT-3 most likely

because N-terminal differences between human NGF and other neurotrophins.

Antibody 4D4 binds to peptide #10 (SEQ ID NO: 65) (NSVFK---, 46-60) and
peptide #17 (SEQ ID NO: 72) (TTTHTFVKALTMDGKC, 81-95), corresponding
respectively to loops L2 and L4, which represent two of seven distinct regions with
higher than average sequence diversity among the neurotrophins. Swapping experiments
between NGF and BDNF of these seven regions showed that L2 and 1.4 were important
for the biological activity of NGF. Furthermore, substitution of five NT3 residues in
loops L2 and L4 with those of NGF introduced NGF-like activity while maintaining NT3
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<220> <223> PCR prinmer <400> 35 tgaggacgct gaccacacg

19 <210> 36 <211> 54 <212> DNA <213> Artificial <220>
WE20381REBR pri ner <400> 36 cagcagaagc ttctagacPer/US2004/022876

ccat ggacat gagggtgccc gctcagctcc tggg 54 <210> 37

<211> 34 <212> DNA <213> Artificial <220> <223> PCR

pri mer <400> 37 cttgtcgact caacactctc ccctgttgaa gctc

34 <210> 38 <211> 55 <212> DNA <213> Artificial <220>

%?" >TRERIBNA R8i .
aCC cat ggagt tLE 5 g gg% tag‘{llgl%%{ g gg&? g’?lgl%aa??g(t’%}’t 4?5‘?%%6} géecélge y to NGF
ratipet than 32 BDNPDANT-8T2 <212> DNA <213> Artificial <220

<223> PCR primer <400> 39 gcatgtcgac tcatttaccc
ggaghuidygy ad¢Bg 3adso<2biirds40to<2pdptidé4 IR 1ZSE@RTI2IED:  71)

(Wémmggéﬁfb&,o@mécyﬁé §C;;1 216'&%%1 Xgrlnai%; of %%r Nng crystal
structure. This region is 100% homologous between human NGF and mouse NGF, but
distinct from other neurotrophins. 4D4 showed much weaker activity against rat/mouse
NGF when compared to its activity against human NGF. Thus, binding to this part of
NGF is most likely not critical for species specificity but is important for selectivity

amongst neurotrophins.

Antibody 4D4 also binds to the C-terminal region of NGF (peptides # 19-21 (SEQ
ID NO: 74 — SEQ ID NO: 76) TMDGK---LSRKC, 91-115), which is one of the regions
of human NGF that distinguishes NGF from other neurotrophins (BDNF and NT3).
Binding to this region helps to explain why 4D4 is not active against other neurotrophins.
Furthermore, there is a single amino acid difference between human NGF and mouse
NGF in the C-terminus, suggesting that this single amino acid may be one of the reasons
4D4 is selective for human NGF over rat/mouse NGF, similar to the N-terminus where

species differences are observed.

Lastly, 4D4 also interacts with an internal domain described by peptide #10 (SEQ
ID NO: 65) (---KARDC, 50-60) of human NGF, which is an important region for NGF
binding preferentially to trkA, rather than trkB or trkC, further explaining its selective

neutralization activity against human NGF.

Example 9

Affinity Measurement of Monoclonal Antibodies by KinExA

Binding of Ab 4D4 (38859-80) to huNGF (29714-91) was tested on KinExA.
Briefly, Reacti-Gel 6x (Pierce) were pre-coated with huNGF and blocked with BSA. 10
PM and 30 pM of Ab 4D4 samples were incubated with various concentrations of huNGF
(Amgen) at room temperature for 8 hours before run through the huNGF-coated beads.
The amount of the bead-bound antibody was quantified by fluorescent (Cy5) labeled goat

96



ser Leu Arg Leu Ser cys Ala Ala Ser Gy Phe Thr Leu

Arg Ser Tyr 20 25 30 Ser Met Asn Trp Val Arg G Ala Pro
w@kopshyredd y Leu G Trp Val 35 40 45 Ser Tyr e Ber/US2004/022876

Ser Ser H s Thr lie Phe Tyr Al a Asp Ser Val 50 55 60

Lys Ay Arg Phe Thr e Ser Arg Asp Asn Ala Lys Asn Ser

Leu Tyr 65 70 75 80 Leu G n Met Asp Ser Leu Arg Asp

A u Asp Thr Ala Met Tyr Tyr Cys 85 90 95 Ala Arg Val

[1eGET,: T Tyr T

ey of follon® Bl R LYY T RATRE ol s
prsmrtlmaé @ertheTWDn¢_e]Jga®ry of 1&66.2(31’[le(5’ ¢ oeqsldlbrmai Plﬁ)éssociation

Leu Al S Ser Thr Ser 130 i
cp3ripoc finil Gl BBl g ooplityalfrenytbn g ppmpetiion
cu?b@ Bﬁrﬁg Bduapcd{aé oihé&té.5@m&>§e’:§1ed&ObﬂiHihg\lxﬁbde‘ﬁE(![ﬁlEﬂM%ﬁware)
Leu Ser Gy Val H_s Thr Phe 165 170
5 T11371§D Wﬁ%abﬂ“‘é‘l 2 fOEé\h’ A@“nblg@iﬁg ENGE: Leu Tyr ser Leu
Ser Ser val val 180 185 190 Thr val Pro ser Ser Asn
Phe @y Thr G n Thr Tyr Thr Cys Asn val 195 200 205
Asp H s Lys Pro ser Asn Thr Lys Val Asp Lys Thr Val
Eq@mpleAPg Lys 210 215 22002-1240. ST25 Cys Cys Val G cys
Pro Pro cys Pro Ala Pro Pro Val Ala G Pro 225 230 235
21 A pnhbantPNGHantihwdiesl ys Pro Lys Asp Thr
Leu Met I|e ser 245 250 255 Arg Thr Pro G Val Thr cys
Val Addlitiofal amsbIGFadntlbedleHdss@m@abl%m, B6S, ZHD, HFd1,Gnd 4G6),

0 BRI 1Bl LA 1S BT for

fustBér stitly. PReiefly, gco‘ﬁdihoﬁ&@n%@i’é whOteMad fSebin¥dk ab@¥ityl NAntibodies

Val Val H's Gn Trp Leu Asn G Lys G 305 310 315

fragp gh ermedlwgereypslﬂﬁ angh PeaggRceie il heyrgedipted masy gapjcgmpgrgd with
L

o R ARSI 6 Sl B Py v

clgmred. SEwo Arfgth€l alor@s uwdvktexpresselyins GHO Glls arsil teSed fb.‘EHCthlty as

15 de-ls-prﬁbed above. The results are shown in Table 10.

Table 10
IC50 @ IC50 @ IC50 @ IC50 @

hNGF rNGF Molecular hNGF rNGF

clone (niM) {nM) Notes Clone {nM) (nM)

7H2 3.294 1.748 cloned 7H2-rFc 0.963 0.792

6H9 3.172 1.699 cloned 6H9-rFc 13.93 0.653
14D10 0.3918 >13 cloned
14D11 0.2803 > 20 cloned
4G6 0.414 >10 cloned

The sequences of the light and heavy chain variable regions of these antibodies

were then compared to the 4D4 antibody sequence, as well as to each other (Figures 5

20  and 6). The percent homologies of the heavy chain variable regions as identified from
these comparisons are shown in Table 11. The percent homologies of the light chain
variable regions are shown in Table 12. In addition, the percent homologies of the CDR

regions of the various antibodies are shown in Figures 5-10.

Table 11
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PH%

Asp Tyr 1

0 105
Ser Ala SerG Thr

I0 ITrp GA NG tie Leu
Lys 115 120 125 Pro ser Val

val

Thr—Vvat
Phe Pro

Leu Ala Pro ser ser Lys S%b%% ser Ay Ay 130 135

140 Thr Ala Ala Leu Ay cys

eu val Lys Asp Tyr GPhe

Ser

Pro "‘454‘\@'])‘4:1 g 155 \1?{%1(‘60 _?1'4D” —Ser—frp—Asn—ser

dy XL Lep Thryser ?% i % sHRNECLOF 570 | age
Pro Alg\afcheuL n Qr/ sZ‘nC ¢] el Tyr BekCleu Ser ©
vaed|Val Val 180 183 190 |[Thr val Pro ser ser ser Leu

Ay | T G8%ThrdO1Yyr| T3% |cIA% Ash9%al 196 pOHI%R05 70% | 73%
14D11

LC 100% | 94% | 68% | 71% | 67% | 68% 68% 68% | 70%
4G6a

LC 100% | 69% | 74% | 68% | 70% 70% 69% | 71%
4G6b

LC 100% | 87% | 83% 86% 86% 86% | 96%
4Gé6c

LC 100% | 91% | 94% 94% 94% | 91%
14D10

LC 100% | 91% 94% 94% | 86%
6H9

L 100% | 99% 98% | 89%
4G6d

LC 100% | 99% | 89%
TH2

1C 100%

4G6e 100%

It should be understood that the foregoing disclosure emphasizes certain specific

embodiments of the invention and that all modifications or alternatives equivalent thereto

are within the spirit and scope of the invention as set forth in the appended claims.
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Asn H's Lys Pro Ser Asn Thr Lys Val Asp Lys Gys Val
Pro Lys 210 215 220 Ser Cys Asp Lys Thr Hi's Thr cys

wWee@s5P1u6Cys ProGAla Pro Leu 225 230 235 240 Lear/GB2004/022876

@y Pro ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
Thr 245 250 255 Leu Met lie Ser Arg Thr GPro Val Thr
Cys val val val Asp val 260 265 270 ser H sG Asp PG o
val Lys Phe Asn Trp Tyr val Asp Gy Val 275 280 285 G

W\é%al Ls Asn Al a Lys Thr Lys PrGo AG g G n Tyr Asn ser

95 300 Thr Arg Val val ser val Leu Thr val

L
T$r Lyén%&afﬁ%\%‘a@ $od toaf ok’ SoapEbally o HAP, Yhbiein the
330 33tody ch)mplﬁem a Ihya;vdehaiﬂ Thesrirgpes hdayy cl@dnal Vhlyablﬁeglon and a
Gn Pr Pro 340 345 350 G n V, Leu )
oo br BetiflaipprsOredin ikeipipe by AGHn S fpbltseisgomprises
365 vaan s@inoleRtdl sEfierfe¥ $hakt Bs MAlkasd: ¥6%Jeudile 1&Elﬂf1typc6Qhe amino
Ser Asp lie Ala 370 375 380 Val Qu Trp Gu Ser

Ay G #riprsgquence AgnforbninTHEQLIS Nyr 16 Her 38 3ntigy- bi%ng or an
Tvr s L?“ﬂf_lé%l‘@aﬂﬁ%@“@?ﬁali%?"ﬁé9°@1% i@éﬂ%@eﬁ % g
14_20 422}16(3 @‘Blbvd%/ Q‘;l? rrH? lel:)egg Bﬁl?e @{%ﬁlg erxAs glon_lcom%rlses an

Thr G aminpsicidesequcnte Sat hat3b1eddd 044 fequaice mtiprto ﬂ& aniBo acid
450 <210> 42 <211> 4 3> Hono sapi ens
<400> HFHUREOGAS E§infopt m\,éﬁéengeﬁo 21% @F |8y aRpigenGiling or an

G G 10indmumibgiély MdGiokfYmrRio Sgl)é&ﬂﬁa! BacihAt Befeod Y Phe
Thr Leu Arg Ser Tyr 20 25 30 n Trp Val Arg

Gn Al pPoRivddy deYedaifd ¥, Whbtei? the BighBbhadp c4Bpfses a human light

chain CDR1 that has an amino acid sequence that is at least 85% identical to

the amino acid sequence as set forth in SEQ ID NO: 24, or an antigen-binding

or an immunologically functional immunoglobulin fragment thereof.

4. The antibody of claim 1, wherein the light chain comprises a human light
chain CDR3 that has an amino acid sequence that is at least 85% identical to
the amino acid sequence as set forth in SEQ ID NO: 16, or an antigen-binding

or an immunologically functional immunoglobulin fragment thereof.

5. The antibody of claim 1, wherein the heavy chain comprises a heavy chain
variable region comprising an amino acid sequence that is at least 90%
identical to the amino acid sequence as set forth in any of SEQ ID NO: 10, or
an antigen-binding or an immunologically functional immunoglobulin

fragment thereof.

6. The antibody of claim 1 wherein the heavy chain comprises a human heavy
chain CDR2 that has an amino acid sequence that is at least 80% identical to
the amino acid sequence as set forth in SEQ ID NO: 18, or an antigen-binding

or an immunologically functional immunoglobulin fragment thereof.

7. The antibody of claim 1 which comprises:
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Ser Tyr lie Ser Arg ser Ser H s Thr lie Phe Tyr Ala
Asp Ser Val 50 55 60 Lys Gy Arg Phe Thr |ie ser Arg

WASPSAsN6Al a Lys Asn ser Leu Tyr 65 70 75 80 LRCI/G52004/022876

Met Asp Ser Leu Arg Asp G Asp Thr Ala Met Tyr Tyr cys

85 90 9 5 Ala Arg Val Tyr Ser ser Ay Trp H s Val Ser
Asp Tyr Phe Asp Tyr 100 105 110 Trp Ay Gn @y lie

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gy 115 120

125 Prgq.

Thr sor G aar TI0 TAe LA0 Ty Ay RRicEB R BRR ap amino
Val Lys Aspl RaperiiespeofoghRnSRRIDING: 1&Oar11£rﬁlgtﬁbm'ﬂhrg or an

val ser T ady V

Thr Phe 1%@1@8&%‘%}[ rr%h@llag @gﬁniéﬁb"é%rﬁ@%n%@?mé; jnd a light
Leu Tyr Shainlbkavisen Kght ohain va-iab]]eﬁ@egkﬁﬁ cqr;ﬁpns'{ﬁg a}}{zdmino acid
Pro ser ser Ser Leu ys Thr Tyr r cys n

Val 195 F681e5E% 2ASH %Fé IEy‘éE(érIQ %@r 125 91 pRranfige-Yiding or an

Asp Lys Pro
q/g PLo g{é?nu\é/%soggf gyglungﬁ%}agﬁ%nu 3?%“ ?‘ t@%‘%s

230 238, 3400} Chak 'ha?{ﬁé a %@%}&leggagggfe%gg%ﬁ céé@lggé% an amino

Lys Asp Thr Leu Met |iée 2457250
Arg Thr Pcil gquerice BhrsetCipsth\ial SBEa D \ISO: anvaitig&ebinﬁing or an

pop G vannGsfosRall Byl inghlnogdth g Rnustieet ana a i

Pro Arg GhénGhdvidghe Wsn chein {Fah"l'abTEYfegﬁfng c&ﬂﬁrh aﬁ%mo acid
Val val ser val Leu Thr Val Leu H s Leu

G Lys 305°aUence s sefofort ity $EQ JB NEs 1L6y§r @alanssvn-mwng or an
Shr Lys ArEiRoREleaiPlmct@alintithofibuls @a@“?]m%‘%fe#‘y;h

2 1. I .
240 355 SOTRLhge 0S50 0 Bl ek ol W amn

Lys Ay Rhel S'E'ﬁuerl@c @s seir foAth pn SEA) 8D \WD: B, lanTanpig@#Bindidg or an

':I%'ﬁ(r) (F?r g W@@g{g)gcaﬂy %nctu?na?1mmunogAabuhA§’rrz]:1gr-l;1%1t1t thgr%of-,r erld a light

—t

chain having a light chain variable region comprising an amino acid
sequence as set forth in SEQ ID NO: 16, or an antigen-binding or an

immunologically functional immunoglobulin fragment thereof; or

d. a heavy chain having a heavy chain variable region comprising an amino
acid sequence as set forth in SEQ ID NO: 22, or an antigen-binding or an
immunologically functional immunoglobulin fragment thereof, and a light
chain having a light chain variable region comprising an amino acid
sequence as set forth in SEQ ID NO: 16, or an antigen-binding or an

immunologically functional immunoglobulin fragment thereof.

8. The antibody of claim 1, wherein the heavy chain comprises a heavy chain
variable region having an amino acid sequence as set forth in SEQ ID NO: 10,
or an antigen-binding or an immunologically functional immunoglobulin
fragment thereof, and the light chain comprises a light chain variable region
having an amino acid sequence as set forth in SEQ ID NO: 12, or an antigen-

binding or an immunologically functional immunoglobulin fragment thereof.
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385 390 395 400 Leu Asp Ser Asp Ay Ser Phe Phe Leu
Tyr Ser Arg Leu Thr Val Asp 405 410 415 Lys Ser Arg

wae@s@ined u Ay Asn Val Phe Ser Cys Ser Val MCT/Bb2084/022876

420 425 430 d u Ala Leu H s Asn H s Tyr Thr G n Lys
Ser Leu ser Leu ser Leu 435 440 445 dvy Lys 450 <210>
43 <211> 499 <212> PRT <213> Honp sapi ens <400> 43 Ju
Val Gn Leu val Qu Ser Ay Ay Ay Leu val Gn Pro

Gy d
AL 05 PSS i

Arg G nnd\hacoﬁstmt@eglon,ywh@m the var@blaireEioqn emhprBEs &) adhir® acid

Ser Tyr ser Ar ser I Phe Tyr AI

ser Var® a%OS%L §ﬁ&§1$§5§1%r @ SBr N g lﬂ?bgll{gwg ot
Al a LysmhAwnogdeic fknehythe®df.70 75 80 Leu G n l\/bt Asp

Ser Leu Arg Asp A u Asp Thr Ala Met Tyr Tyr cys 85 90

9 1902- TB4Qntisots o¥ Aaif 9 Widrdinlthé ﬁéav?%ﬁn“o%ﬂﬂs@s éﬁahmlno acid
ser Asp Tyr Phe Asp Tyr 100 105 110

li e Legeaygneemssetfarth GeanysefSEA HD NéX: 14;§EQ91§ N9 y1 81 QéQ ID NO:
ser T S EYE MRS, G )

?ég Th :Thgg{ml?ﬁ?r d?%?auiglr @g%lrg:})neq ,ﬁﬁ &t cq:ﬁ?ésgé% v&r1§b§e region
Val Hi and hrcoﬁ’iftalt]xﬁﬁoﬂ,?\@hékéiﬁ thy Oanﬁibi?e Mglonl@npdses &Ehmino acid
Thr VarespRtresh Sbrowhy in QPP W &n ofnim wptegRpinding or

Cys ASﬂnMaﬁo%ﬁﬁf@%e%%e{égfl H's Lys Pro ser Asn Thr
Lys Val s Arg Gval Leu Lys 210 215 220 Thr Pro

Leg G th@*%ﬂtlﬂ_d?iry ofWiaitd $1, Her&y $he™fight AhSinQbenpsbLar idino acid

sequence as set forth in SEQ ID NO: 16, or an antigen-binding or

immunogenic fragment thereof.
13.  The antibody of claim 1, comprising:

a. human heavy chain framework regions, a human heavy chain CDRI1
region, a human heavy chain CDR2 region, and a human heavy chain
CDR3 region, wherein the human heavy chain CDR3 region is the heavy
chain CDR3 region shown in SEQ ID NO:14; and

b. human light chain framework regions, a human light chain CDR1 region,
a human light chain CDR2 region, and a human light chain CDR3 region,
wherein the human light chain CDR3 region is the light chain CDR3
region shown in SEQ ID NO:16.

14,  The isolated human antibody of claim 13, wherein the human heavy chain
CDR2 region is the heavy chain CDR2 region as shown in SEQ ID NO: 18
and the human light chain CDR2 region is the light chain CDR2 region shown
in SEQ ID NO: 20.

15.  The isolated human antibody of claim 13, wherein the human heavy chain

CDRI region is the heavy chain CDR1 region of NGF as shown in SEQ ID
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225 230 235 240 Lys Ser Cys Asp Thr Pro Pro Pro Cys
Pro Arg Cys GPro Pro Lys 245 250 255 Ser cys Asp Thr

woe@®s®eraero Cys Pro Arg cys GPro Pro Lys ser PGDURRB4/022876

270 Cys Asp Thr Pro Pro Pro Cys Pro Arg cys Pro Al a
GPro Leu Leu 275 280 285 Ay Ay Pro ser Val Phe Leu
Phe Pro Pro Lys Pro Lys Asp Thr Leu 290 295 300 Met
lie Ser Arg Thr ProG Val Thr cys Val Val Val Asp val

Ser 1 V,

Tor var Aoy B rafabE R TOR BT 8 FRehy SheHd R,
Thr Lyse@nmhAﬁlgn@QIﬁ)N@ez%n ser Thr 340 345 350 Phe
Arg val Val Ser Val Leu Thr Val Leu His Gn Asp Trp

Ldé. AsTh85btiRGy A6daiG y3) wherGnTthe ahﬁb%?yéisidﬁﬁtefaﬂror%_ﬁf human
150 LU ol ) et B G028 G
390 39NGHOBoMMyity YA a ThnddBY: P R A’g@ WK afM @, G db&dtd x 108 M
Met Thr Lys Asn G n val 405 410 415 Ser Leu Thr cys

Leu VaPﬂ?% Gy phe Tyr Pro Ser Asp lie Ala Val 420
425 430 GQu Trp Gu ser ser Ay Gn Pro Gu Asn Asn
Ty AsAdhTantiidy ¢ Jaingd649berdinSthpraptivsty mwcm f8gn a human

Asp G . U TV loeu Thr02-

STg 4 5%16?;@015%%‘[1% ?mks %g aé g.lrt 1 A’\%/ ZO o1 lﬁs an nﬁu ql’&gﬁ:,human
| i e PhiNGHebioayisits éi a‘s’athdaﬂ”65n H1d Addy véﬁDaﬂ\mso Idf gbdat Axa10° M
Leu Hi s ésn Arg Phe Thr G n Lys Ser Leu Ser Leu 485

490 498" Pro dy <210> 44 <211> 214 <212> PRT <213>
Honp s |ens <400> 44 Ala lie G n Leu Thr Gn ser Pro

sdf- serthg @ptitgdy of] ‘éalgbr”svgher@nythi @nipdysdisseeigtogafron g human

e Thr QGF Midheptide R aKL oFhdout 1& T 0p9EssAhd n8GraAZesSRiman

NGF bioactivity in a standard in vitro assay with an ICsy of about 0.2 x 10°M

or less.

19.  The antibody of claim 1, wherein the heavy chain and light chain are

connected by a flexible linker to form a single-chain antibody.
20.  The antibody of claim 19, which is a single-chain Fv antibody.
21.  The antibody of claim 1, which is a Fab antibody.
22.  The antibody of claim 1, which is Fab’ antibody.
23.  The antibody of claim 1, which is a (Fab’), antibody.
24.  The antibody of claim 1, wherein the antibody is a fully human antibody.
25.  The antibody of claim 1, wherein the antibody inhibits NGF signaling.

26. A method of treating a condition caused by increased expression of NGF or
increased sensitivity to NGF in a patient, comprising administering to a

patient a pharmaceutically effective amount of the antibody of claim 25.

27.  The method of claim 26, wherein the condition is acute pain, dental pain, pain
from trauma, surgical pain, pain resulting from amputation or abscess,

causalgia, demyelinating diseases, trigeminal neuralgia, cancer, chronic
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Leu Ala Trp T GG Lys Pro Ay Lys Ala Pro Lys Leu Leu
lie 35 40 45 Tyr Asp Ala Ser Ser Leu Gu Ser @y Val

woe@sB8en6Ar g Phe Ser Ay 50 55 60 Ser Gy ser EITHUII04/022876

Asp Phe Thr Leu Thr lie ser ser Leu Gn Pro 65 70 75
80 G u Asp Phe Ala Thr Tyr Tyr Cys G n G n Phe Asn
Ser Tyr Pro Leu 85 90 95 Thr Phe Ay Ay Ay Thr Lys
Val A ulie Lys Arg Thr Val Ala Ala 100 105 110 Pro

Ser Vi L
S LS U AT o e S

Asn Asdeﬁth@cvyaayn@mmw(gt\ms"m mxmsl%erm%empﬂ byeralabeadache,

Gn Tr s Va

o 15 5 Ut RPNt Ranpiaolly S aSi¥aiehsPhettmes
Lys ASrbnﬁieh hEhHacH@{ rgefogitil i-rﬂlldnﬁﬁlhoﬂﬁﬁﬂﬁl?@ thébmsiey de@Hses lupus,
Leu Thr Leu_ Ser s Ala Asp_ Tyr u Lys H s Lys V

Tyr 1865te¢sathiigs ﬂ?ramaﬁlglae lvﬁammhﬁormb@fv@ (isprdgrss @Flt@éf? bowel

Pro V 0 h
510 <g§%nj>a%5 ) 1%551%%02? 1%'91 dlg&ée 3 %5@@1 dﬁ;ﬁ?’ 2%%8@%2’3“““

sapi end1sm&i©®>p8¢5a@h @kﬁmnﬁélamﬁ'Imthu;lﬂarﬁmﬁtowd;ﬁnpoments sunburn,
<400> 46

SR I Y ST AT .
PRT <2ilrﬁlhniﬂ(iﬂ%ty&@ﬁd1ﬁﬂl$s, 1A #nAdry pain and associated hyperalgesia and
allodynia, neuropathic pain and associated hyperalgesia or allodynia, diabetic
neuropathy pain, causalgia, sympathetically maintained pain, deafferentation
syndromes, asthma, epithelial tissue damage or dysfunction, herpes simplex,
disturbances of visceral motility at respiratory, genitourinary, gastrointestinal
or vascular regions, wounds, buns, allergic skin reactions, pruritis, vitiligo,
general gastrointestinal disorders, colitis, gastric ulceration, duodenal ulcers,

vasomotor or allergic rhinitis, or bronchial disorders, dysmenorrhoea,

dyspepsia, gastroesophageal reflux, pancreatitis, or visceralgia.

28. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and a therapeutically effective amount of the antibody of claim 25.

29. A method of treating a condition caused by increased expression of NGF or
increased sensitivity to NGF in a patient, comprising administering to a

patient the pharmaceutical composition of claim 28.
30. A method for detecting NGF in a biological sample comprising:

a. contacting the sample with the antibody of claim 1, under conditions that

allow for binding of the antibody to NGF; and
b. measuring the level of bound antibody in the sample.

31.  An isolated human antibody that specifically binds nerve growth factor,
comprising a heavy chain and a light chain, wherein the heavy chain

comprises a heavy chain variable region comprising an amino acid sequence
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H's Trp Asn Ser Tyr 1 5 <210> 48 <211> 12 <212> PRT
<213> Hono sapi ens <400> 48 Asn ser Val G Lys Gn Tyr

wWEeb@sPeedGTu Thr Lys 1 5 10 <210> 49 <211> 7 <pARBSIRT022876

<213> Hono sapi ens <400> 4902-1240. ST25 Ser Arg Lys
Ala Val Arg Arg <210> 50 <211> 5 <212> PRT <213> Hono
sapi ens <400> 50 G Val Met Val Leu 1 5 <210> 51 <211>
25 <212> PRT <213> Honop sapi ens <400> 51 Ser Ser Ser

115 A, o, ot e, 50 sigipe Ao

52 <21N&:Z20, SERD PRE 852 b3 SHGp D NApsEns andflizerbRin@ing or an

Ove varunbhoias il Eustonp gitynoBighay Gimep et 15

<§%.2> lezﬁgantibody of claim 31, wherein the heavy chain comprises a heavy chain
variable region comprising an amino acid sequence that is at least 90%
identical to the amino acid sequence as set forth in any of SEQ ID NO: 81,
SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, or SEQ ID NO: 79, or an
antigen-binding or an immunologically functional immunoglobulin fragment

thereof.

33.  An isolated human antibody that specifically binds NGF, comprising a heavy
chain and a light chain, wherein the light chain comprises a light chain
variable region comprising an amino acid sequence as set forth in SEQ ID
NO: 12, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86,
SEQ ID NO: 88, SEQ ID NO: 89, SEQ ID NO: 90, SEQ ID NO: 91, or SEQ
ID NO: 131, or an antigen-binding or an immunologically functional

immunoglobulin fragment thereof.

34.  The isolated human antibody of claim 33, wherein the light chain comprises a
light chain variable region comprising an amino acid sequence that is at least
85% identical to the amino acid sequence as set forth in any of SEQ ID NO:
12, SEQ ID NO: 80, SEQ ID NO: 88, SEQ ID NO: 89, SEQ ID NO: 90, SEQ
ID NO: 91, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, or SEQ ID
NO: 131, or an antigen-binding or an immunologically functional

immunoglobulin fragment thereof.

35.  The antibody of claim 33, wherein the light chain comprises a light chain

variable region comprising an amino acid sequence that is:

a. at least 89%, or 94% identical to the amino acid sequence as set forth in
SEQ ID NO: 80, or an antigen-binding or an immunologically functional

immunoglobulin fragment thereof;
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<213> Honp sapi ens <400> 53 Ser Ser His Pro e Phe Hi s
Arg Ay Gu Phe Ser Val Cys02-1240. ST25 1 5 10 <210>

WG 2008219056 8 <212> PRT <213> Honp sapi ens <400>PGHUSHN4/022876

Ser Hs Prolie Phe Hs Arg 1 5 <210> 55 <211> 6 <212>
PRT <213> Hono sapi ens <400> 55 G G Phe Ser Val cys 1
5 <210> 56 <211> 15 <212> PRT <213> Hono sapi ens <400>
56 Ser Ser ser His Prolie Phe Hs Arg Ay du Phe ser

Val cys, 115t R0 i, sdhitcal 16 thieakdino BRA ssddende Epg%f?rth in
sapi ens <400> 57 H e Phe Hi sAr(gGlyGl u e ser Va
A1}

Al a Asp sEQ V3INQeF8, yapn eytégentbinding on an-ilB@urlddical ty6functional
<212> PREQ2- T25 < > no sapi ens <400> 58 A u
Phe Ser \T?{a}%“élggl%}l‘é@ é%%mé\%‘ﬁqé’g’? Val Trp Val G Asp Lys

gg;i ég g.l %t feza:sl'togﬂg,gor%q’/g' ?de%t?caf %0151% a?n%ll-o gczl SSEqIE%gg as set forth in

SEQ ID NO: 89, or an antigen-binding or an immunologically functional

immunoglobulin fragment thereof;

d. at least 87%, 91%, or 94% identical to the amino acid sequence as set
forth in SEQ ID NO: 90, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof;

e. at least 86%, 94%, 96%, or 99% identical to the amino acid sequence as
set forth in SEQ ID NO: 91, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof;

f. at least 91%, 95%, or 96% identical to the amino acid sequence as set
forth in SEQ ID NO: 82, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof;

'g. at least 86%, 94%, 95%, 98%, or 99% identical to the amino acid
sequence as set forth in SEQ ID NO: 84, or an antigen-binding or an

immunologically functional immunoglobulin fragment thereof;

h. at least 86%, 94%, 95%, 98%, or 99% identical to the amino acid
sequence as set forth in SEQ ID NO: 86, or an antigen-binding or an

immunologically functional immunoglobulin fragment thereof; or

1. at least 86%, 89%, 91%, or 96% identical to the amino acid sequence as
- set forth in SEQ ID NO: 131, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof.

36.  An isolated human antibody that specifically binds NGF, comprising a heavy
chain and a light chain, wherein the heavy chain comprises an amino acid
sequence as set forth in any of SEQ ID NO: 14, SEQ ID NO: 18, SEQ ID NO:
22, SEQ ID NO: 92, SEQ ID NO: 93, SEQ ID NO: 94, SEQ ID NO: 98, SEQ
ID NO: 99, SEQ ID NO: 100, SEQ ID NO: 104, SEQ ID NO: 105, SEQ ID
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<400> 59 Asp Ser Val Ser Val Trp Val Ay Asp Lys Thr
Thr Ala Thr Asp cys 10 15 <210> 60 <211> 16 <212> PRT

wo23m1le60 sapi ens <400> 60 Trp Val Gy Asp LBGI/Uk2004/022876

Thr Ala Thr Asp lie Lys Ay Lys Gu cys 10 15 <210> 61
<211> 16 <212> PRT <213> Hono sapi ens <400> 61 Thr
Thr Ala Thr Asp lie Lys Ay Lys Qu Val Met Val Leu
Gy cys 10 15 <210> 62 <211> 15 <212> PRT <213> Hono

sapi en > N L [ Va )

Gy & g RR g oD, Sid i, Y80 N0 VED, 586 1o No:

<212> RE4, SRQ3® Néhvllgapr SES) HAQ00: 688, Gl anMattigeabirdding or an

G G Val. Asn e n.Ser. val P s .10 15 <210>

o4 <y futigoSelpBly RSl sl bul P Mo o

Val [, se al  Phe Lys .G n r Phe Phe G .

03357 . ?S%gllgegéa?ﬁsfﬁh@%apn 52111 Ii)gé/}igf cggqu ,Wre&l? e%@ham comprises

sapi ens, 1mfHadhefR chain CDR2, wherein the heavy chain CDR2 is an amino acid
sequence that is at least 80% identical to the amino acid sequence as set forth
in SEQ ID NO: 99, SEQ ID NO: 106, SEQ ID NO: 117, SEQ ID NO: 111, or
an antigen-binding or an immunologically functional immunoglobulin

fragment thereof.

38.  An isolated human antibody that specifically binds NGF, comprising a heavy
chain and a light chain, wherein the light chain comprises an amino acid
sequence as set forth in any of SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO:
24, SEQ ID NO: 95, SEQ ID NO: 96, SEQ ID NO: 97, SEQ ID NO: 101,
SEQ ID NO: 102, SEQ ID NO: 103, SEQ ID NO: 107, SEQ ID NO: 108,
SEQ ID NO: 109, SEQ ID NO: 113, SEQ ID NO: 114, SEQ ID NO: 115, or
any of SEQ ID NO: 119-134, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof.

39.  The isolated human antibody of claim 38, comprising a human light chain
CDR1, wherein the CDR1 is an amino acid sequence that is at least 85%
identical to the amino acid sequence as set forth in SEQ ID NO: 101, SEQ ID
NO: 95, SEQ ID NO: 119, SEQ ID NO: 122, SEQ ID NO: 125, SEQ ID NO:
107, SEQ ID NO: 113, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof.

40.  The isolated human antibody of claim 38, comprising a human light chain
CDR3, wherein the CDR3 is an amino acid sequence that is at least 85%
identical to the amino acid sequence as set forth in SEQ ID NO: 103, SEQ ID
NO: 97, SEQ ID NO: 121, SEQ ID NO: 127, SEQ ID NO: 130, SEQ ID NO:
109, SEQ ID NO: 115, SEQ ID NO: 134, or an antigen-binding or an

immunologically functional immunoglobulin fragment thereof.
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Asn Ser Val phe Lys G n Tyr Phe Phe G Thr Lys Ala Arg
Asp cys 10 15 <210> 66 <211> 16 <212> PRT <213> Honpo

WG apseme6<400> 66 G n Tyr Phe Phe G Thr Lys A BCHUS20AER2876

Pro Asn Pro Val Asp cys 10 15 <210> 67 <211> 16 <212>
PRT <213> Hono sapi ens02-1240. ST25 <400> 67 Thr Lys
Ala Arg Asp Pro Asn Pro val Asp Ser Ay Ala Arg Asp
cys 10 15 <210> 68 <211> 16 <212> PRT <213> Hono

a8 e B bty g JR4n000 9 SO 0hgel e

<212> PRin o2 3 &agiend @a@iheavsf dzh&lf)noﬁpns;m a@’PRA| @mArrging an

Asp | sHs er Tyr cys 10 15 .
00 SEeREealthRs th o o SRiup Bt seibfesh dothgiys of sEQ
70 i elmaagSEanﬁN@ 16 ,SHES D S8D: %SEQ@NUI 9ThSEJmD NO:
Hs Thr cys 10 15 <210> 71 <211> 16 <212> PRT <213>

Horo sARPekQ ilEs 193, SEQIDNNG: 486, SERQ TANQ: AP, SHRQ IEriNO: 112,
H's TheeB X: 14¥SSAQAD-Rib: M8, SEQ ID NO: 121, SEQ ID NO: 124,

SEQ ID NO: 127, SEQ ID NO: 130, SEQ ID NO: 134 and a variant thereof
wherein the variant comprises no more than one amino acid substitution,

insertion, or deletion.

42.  Anisolated human antibody that specifically binds NGF comprising an amino
acid sequence at least 90% identical to a sequence selected from the group of
sequences consisting of SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14,
SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, and SEQ ID NO: 22, and a
variant thereof wherein the variant comprises no more than one amino acid

substitution, insertion, or deletion.

43, The antibody of claim 31, 33, 36, 38, 41, or 42, wherein the heavy chain and

light chain are connected by a flexible linker to form a single-chain antibody.
44.  The antibody of claim 43, which is a single-chain Fv antibody.
45, The antibody of claim 31, 33, 36, 38, 41, or 42, which is a Fab antibody.
46. The antibody of claim 31, 33, 36, 38, 41, or 42, which is Fab’ antibody.
47.  The antibody of claim 31, 33, 36, 38, 41, or 42, which is a (Fab’), antibody.

48.  The antibody of claim 31, 33, 36, 38, 41, or 42, wherein the antibody is a fully

human antibody.

49, The antibody of claim 31, 33, 36, 38, 41, or 42, wherein the antibody inhibits
NGF signaling.

50. A method of treating a condition caused by increased expression of NGF or
increased sensitivity to NGF in a patient, comprising administering to a

patient a pharmaceutically effective amount of the antibody of claim 49.
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1 5 10 102-1240. ST25 <210> 72 <211> 16 <212> PRT
<213> Hono sapi ens <400> 72 Thr Thr Thr H's Thr Phe

wo/20050y26Al a Leu Thr Met Asp G Lys Cys 10 15 <@ADBS2084/022876

<211> 16 <212> PRT <213> Hono sapi ens <400> 73 Phe Val
Lys Ala Leu Thr Met Asp GLys Gn Ala Ala Trp Arg Cys
10 15 <210> 74 <211> 16 <212> PRT <213> Honpb sapi ens
<400> 74 Thr Met Asp Ay Lys Gn Ala Ala Trp Arg Phe

5 R A B g o e

l'i e Ardrom erafsya, FhrgicAl gpai, apaifalreaittingl Grohb agihiBtior Gor abscess,
<211> 16 <212> PRT < 13>dHom) Sggi ens%Z- 1240. ST25 hroni
<400> FBUBIRA AdqRyshinatig, dsRpsony Liggming), peysplgiayqanpet,, chronic

Ser Ar gldo}8lisay, Sstidke,l Tateddi0>palr syAdiomel Cdigheled” ablffired immune
<213> Hono sapiens <400> 77 Thr 'Ala A Val A Val "Leu

ser Ar gefigiencyl ayndgamon(ARY) Alaximgy schemothgrapy, general headache,

migraine, cluster headache, mixed-vascular or non-vascular syndromes,
tension headache, general inflammation, arthritis, rheumatic diseases, lupus,
osteoarthritis, fibromyalgia, inflammatory bowel disorders, irritable bowel
syndrome, inflammatory eye disorders, inflammatory or unstable bladder
disorders, psoriasis, skin complaints with inflammatory components, sunburn,
carditis, dermatitis, myositis, neuritis, collagen vascular diseases, chronic
inflammatory conditions, inflammatory pain and associated hyperalgesia and
allodynia, neuropathic pain and associated hyperalgesia or allodynia, diabetic
neuropathy pain, causalgia, sympathetically maintained pain, deafferentation
syndromes, asthma, epithelial tissue damage or dysfunction, herpes simplex,
disturbances of visceral motility at respiratory, genitourinary, gastrointestinal
or vascular regions, wounds, burns, allergic skin reactions, pruritis, vitiligo,
general gastrointestinal disorders, colitis, gastric ulceration, duodenal ulcers,
vasomotor or allergic rhinitis, or bronchial disorders, dysmenorrhoea,

dyspepsia, gastroesophageal reflux, pancreatitis, or visceralgia.

52. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and a therapeutically effective amount of the antibody of claim 49.

53. A method of treating a condition caused by increased expression of NGF or
increased sensitivity to NGF in a patient, comprising administering to a

patient the pharmaceutical composition of claim 52.
54. A method for detecting NGF in a biological sample comprising:

a. contacting the sample with the antibody of claim 31, 33, 36, 38, 41, or 42,
under conditions that allow for binding of the antibody to NGF;

b. and measuring the level of bound antibody in the sample.
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<210> 78 <211> 15 <212> PRT <213> Honp sapi ens <400>
78 Cys Ala Ala Val Ala val Leu ser Arg Lys Ala Val Arg

wae@smieed0 15 <210> 79 <211> 125 <212> PRT <2HGHURING022876

sapi n <400> 79 Val G Leu Val G Ser G A G Val Lys Lys
Pro G G 10 15 ser Leu Lys e Ser cys Lys Ay Ser Ay
Tyr Asn Phe Thr Thr Tyr 20 25 30 Trp Gy Trp Val Arg
Gn Mt Pro Ay Lys Gy Leu GTrp Met 35 40 45 Ay lie

| ke TyR ﬁ%&gﬁg% ééfécélg&ha@%&oﬁ%th%ﬁ%ﬁ&éﬁz K?%fagsﬁ’ B9 3%%% 38, 41,

Phe 50 55 6 Val

e Ser TW2.Ala Tyr 65 70 75 80 Leu G n Trp ser Ser Leu
Lys Ala ser Asp Thr Ala Met Tyr Tyr cys 85 90 95 Al a
A6G AsA hbyircellyeom@hiyinSéte risclgicHetd dyetaithyds. Tyr Tyr Tyr
Gy Met02-1240. ST2 100 105 110 Asn Val Trp Gy Gn

Ghy. ThAnTsmlat&Ba'elﬂ]iﬁe tiad pr&@icesS@t ankibodyl d€toldihe 2P of@Gims 31,
<211> 330 12> PRT <213> hono sapi en <400> 80 Asp H e
Gn M ?ﬁr S B Pro Ser ser val Ser Ala Ser Val

Gy 10,15 Asp Arg Val Thr e Thr_ cys Arg Ala ser G n

G|5§ e 4dNGE Sm%ﬁ%l@slgsftgeme@wrwngrﬁ lgapt owe pminpsagid gequence

Ay Ly L r a
Ser Lep R 68 e bAoRfy IR 0,12l B foZuPeee
60 SerNQ: 9!6,%(2 @)NCFN8 AR PhNOCTRO, $EQ IIDhXOL 22 asérnp ef SEQ
Leu G i) ﬁrO% 95—1%8, aﬁ W%l%rein the binding agent can bind to NGF.

59. A pharmaceutical composition comprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of the binding agent of claim
58.

60. A method of treating a condition caused by increased expression of NGF or
increased sensitivity to NGF in a patient, comprising administering to a

patient the pharmaceutical composition of claim 58.
61.  The binding agent of claim 58 that is a protein.
62. A nucleic acid molecule that encodes the binding agent of claim 61.
63. A host cell comprising the nucleic acid of claim 62.
64.  Anisolated cell line that produces the binding agent of claim 63.

65. A method of treating a condition caused by increased expression of NGF or
increased sensitivity to NGF in a patient, comprising administering to a

patient a pharmaceutically effective amount of the binding agent of claim 58.

66.  The method of claim 65, wherein the condition is acute pain, dental pain, pain
from trauma, surgical pain, pain resulting from amputation or abscess,
causalgia, demyelinating diseases, trigeminal neuralgia, cancer, chronic
alcoholism, stroke, thalamic pain syndrome, diabetes, acquired immune
deficiency syndrome ("AIDS"), toxins, chemotherapy, general headache,

migraine, cluster headache, mixed-vascular or non-vascular syndromes,
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G Asp Phe Ala Thr Tyr Tyr cys Gn Gn Ala Asn Ser Phe
Pro Trp 85 90 95 Thr Phe Ay G n Ay Thr Lys Val Gu

wo p@s50ye6600 105 <210> 81 <211> 127 <212> PRT RRI/BS2004/022876

hono sapi en <400> 81 GQu Val Gn Leu Val A u ser Ay
Gy Gy Leu Val Gn pro Gy Arg 10 15 Ser Leu Arg Leu
Ser cys Thr Ala ser Ay Phe Thr Phe A u Asp Tyr 20 25
30 Ala Met His Trp Val Arg Gn Ala Pro Ay Lys Ay Leu

G Trp Yélkloﬁfheé@acﬁf 5 eﬁglral ﬁﬂén%ﬁ‘ﬁo?%ﬁr&%ﬁ%oéﬁggﬁg )c/hgs\%/sas, lupus,

lielie Tyr ser
Phe Th Dswhﬁas, ﬂb@néatgm%mﬂﬁhmatoy;s bawnl desordees, ifitablé howel

707580LeuG Met  Asn_ Ser. Ala Ju Asp Thr

A b o itadiEtaueS ey 2oins s bter ity o) Shesti pladder
Tyr G giordersfpébriakie, skinlomgPaifts With thflimi@idryl é&l@nt\fadunbum
Met Asp Val Trp Ay Gn @y Thr Thr_Val Thr Va

ser 11529815, domnatipismygsitisneusitisgollegery vapmatar <digguses, chronic
honD S aBi.8fns &?%ﬂ@l@mﬁi Yy n‘a@{allyl%a%y Jdégss&%é %5&?&5@?1813 and

Gy Thr Leu sef Leu ser Pro
Leu Se aIIQAySlaAngH@mhls @aln@nd aSmmamlI hyBeralgSein oGIaLlod%ﬂhaZ Biabetic

30 Phe_Leu Ala Trp Ph GGL Prg,dy. G.Ala Pro i
Ceu Leteerahy i eaiiiee simihesadllygmyingipdapain, Aeplidpaation
e Pro Aajdroiig, RBms edpithllidi2isff} ddmagSer dSANinstRk, @ﬂdes-rﬁﬁlplex
Asp Phe, Thr Leu Thr lie Ser Arg Leu d u 65 70

Pro Q distusageesref vapogralapotifipy afrryﬁplw gemiteyinany rga@ra;ntestmal
ae[] Esgr 5’53@ul§15re%@org,sw-&{ﬁds:rgﬁmghaqle%é’ slg‘n%é/ctl-gﬂsr, plI'XI’?tlS,L%HﬂlgO,

general gastrointestinal disorders, colitis, gastric ulceration, duodenal ulcers,
vasomotor or allergic rhinitis, or bronchial disorders, dysmenorrhoea,

dyspepsia, gastroesophageal reflux, pancreatitis, or visceralgia.
67. A method for detecting NGF in a biological sample comprising:

a. contacting the sample with the binding agent of claim 58, under conditions

that allow for binding of the binding agent to NGF; and
b. measuring the level of bound antibody in the sample.

68.  An isolated nucleic acid molecule comprising a nucleotide sequence that
encodes an amino acid as set forth in any of SEQ ID NO: 10, SEQ ID NO: 12,
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID
NO: 22, SEQ ID NO: 24, SEQ ID NO: 40, SEQ ID NO: 41, SEQ ID NO: 42
SEQ ID NO: 43, SEQ ID NO: 44, or any of SEQ ID NOS: 79-134.

69.  An isolated human antibody or an antigen-binding or an immunologically
functional immunoglobulin fragment thereof that binds specifically to NGF,
wherein the antibody or fragment comprises a heavy chain variable region
comprising:

a. a CDRI1 region comprising an amino acid sequence of the formula:

a'a’a’a’a’
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100 105 <210> 83 <211> 127 <212> PRT <213> honp sapi en
<400> 83 G Val Gn Leu Val Gser Ay Ay dy Leu Val

W@l y Arg 10 15 Ser Leu Arg Leu ser CysP@&/ESW4/e22876

Ser Gy Phe e Phe Asp Asp Tyr 20 25 30 Al a Met H Trp
val Arg Gn Ala Pro Gy Lys Ay Leu d u Trp Val 35 40
45 ser Ay e Ser Trp Asn Arg Ay lie e Ay Tyr Ala Ay
Ser Val 50 55 60 Lys Ay Arg Phe Thr e Ser Arg Asp Asn
whb@irkYS Asn ser Leu Tyr 65 70 75 80 Leu G n Met Asn

Ser Leu Arg Al a Qu Asp Thr Ala Leu Tyr Tyr Cys 85 90

33?%#?% SR G S5 S g e @
S, I SR 0,120 120 20
& iS”i%ﬂlﬂl& B TSy romPbeEna s Arpger G
Eié brd %%&e%?%&h%%ﬁpﬁ%&f G DS s ol s 0ty Ul
55 60 & oatPheier BT bydfoRhifc auPoRRE icLou Thr T e
Ser Arg Leu d u 65 70 75 80 Pro G u Asp Phe Al a val

Tyr Tyr cys Gn Gn Tyr Ay Ser Ser Pro 85 90 95 Tyr

Thr Phe Gy Gn Gy Thr Lys Leu Gu Lys 100 105 <210>
5 &1l region comprising an amino acid sequence of the formula:

bbb bbb bbb % b 12 2 4h 15h 1617

wherein:
blisa aliphatic, polar hydrophobic, or aromatic amino acid residue;
b®isan aliphatic hydrophobic amino acid residue;
b’isa polar hydrophilic or aromatic amino acid residue;
btisa polar hydrophilic, hydrophobic, or aromatic amino acid residue;
b’-b’are independently polar hydrophilic or aliphatic amino acid residues;
b%isa polar hydrophilic, aromatic, or aliphatic amino acid residue;
b'! is an aromatic or hydrophobic amino acid residue;
b2 is an aliphatic hydrophobic or polar hydrophilic amino acid residue;
b" isan aliphatic, hydrophobic or polar hydrophilic amino acid residue;
b and b'8are independently polar hydrophilic amino acid residues;
b isan aliphatic or aromatic hydrophobic amino acid residue; and

b7isan aliphatic acidic amino acid residue; and
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<212> PRT <213> hono sapien <400> 85 d u Val G n Leu
val Qu Ser Ay Ay Gy Leu val Gn Pro Ay Arg 10 15

w@EeosheneAr g Leu ser cys Ala Ala Ser Gy Phe eP@®EsSAs$022876

Asp Tyr 20 25 30 Ala Met H Trp Val Arg Gn Ala Pro Ay
Lys Ay Leu G Trp Val 35 40 45 Ser Ay e Thr Trp Asn
ser Ay lie Leu Ay Tyr Ala Asp Ser Val 50 55 60 Lys
@y Arg Phe Thr lie ser Arg Asp Asp Ala Lys Asn Ser

T Al a
G 1 Ao TR AR a%‘?“‘we‘i"éd%%%%égg KOG, o

Ala Lys G u Gy23:3536%8H 19 g iy ris Tg 7 Asn Phe Asp
Tyr Trp Ay 100 105 110(’Q n &y ‘Trg Teu val Thr val

LipSer 115 120 <210> 86 <211> 107 <212> PRT <213>
oD’ sapien <400> 86 G u lie Val Leu Thr G n ser Pro

i 154 u Arg Ala Th
Leu sof TgtbeRfly RitoREl oifo @X% *er Ser Ser 20 25

i? gT{(ri‘uille_gaL]])AI%rg OEC?D H%Xr h)%y?p}g ]3 agé]?atgeﬁ\{ydg?@ chan;hg acid

Ay e Refluédsp Arg Phe ser 50 55 60 Gy ser Ay Ser Gy
Thr Asp Phe Thr Leu Thr lie ser Arg Leu @d u 65 70 75

80 ProcGaadAshP aRhand¥pendéall Télﬂseﬂ_iy ror oY dx@arn HARpHYiE, Grdmatic
Ser Ser Tyr 85 90 95 Thr Phe Thf Lys Leu

G u ehydephpbi, eoaiphgticsnigy acagxq&d@m <212> PRT <213>

hono sqplen <400> 87
is absent or a polar hydrophilic, aliphatic or an aromatic amino acid

residue;
c’is absent or a polar hydrophilic or aliphatic amino acid residue;

¢ is a polar hydrophilic or an aliphatic amino acid residue;

ctisa polar hydrophilic, hydrophobic or an aromatic amino acid residue;

¢ is a polar hydrophilic, aliphatic or an aromatic hydrophobic amino acid
residue;

¢'® a polar hydrophilic, aromatic hydrophobic, or an aliphatic hydrophobic

amino acid residue;

c't- P are independently polar hydrophilic or aromatic hydrophobic amino

acid residues;

c*isan aliphatic or aromatic hydrophobic amino acid residue;

c¢" is a polar hydrophilic or neutral hydrophobic amino acid residue;

c'¢ is absent or a polar hydrophilic amino acid residue; and

¢'” is an aromatic hydrophobic or aliphatic hydrophobic amino acid residue,

and wherein said antibody or fragment dissociates from a human NGF
polypeptide with a Kp of about 1 x 107 or less and neutralizes human NGF

bioactivity in a standard in vitro assay with an ICso of about 1 x 10 M or less.
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GQu val Gn Leu Val A u Ser dy Ay dy Val Val Arg
Pro Ay @y 10 15 Ser Leu Arg Leu Ser cys Ala Ala Ser

w@RoosPeedThr Phe Asp Asp Tyr 20 25 30 Gy Met PSHUI2I0p4/022876

Val Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp Val 35 40
45 Ser Asp e Asn Trp Asn Gy Gy Ser Thr Ay Tyr Al a
Asp Ser Val 50 55 60 Lys Gy Arg Phe Thr |ie Ser Arg
Asp Asn Ala Lys Asn Ser Leu Tyr 65 70 75

8002- 1240. ST25 Leu G n Met Asn ser Leu Arg Ala G Asp
Thr Ala Leu Tyr Tyr Cys 85 90 95 Ala Arg GG n Trp Leu

A 5 110 Val
290, b G 3%3%“@&5' of ihgrhl addhaiy W1l Bo WSel) 17

<210> 88 <2113 ]l%@ %%ﬁ pi en <400>
88 Asp lie Gn ?@8& 011% E slgra oacg(g%&gé‘? Leu ser Al a
sor Gn Gy | i oat e Ronort o oyl ety O °
i S ser lie 35 40 45
Tyr Ala Ala od rer@lsg&éﬁﬁéﬁl%yﬂr%&f%awaam Jats; Ar g
Phe ser Ay 50455 60 %?ﬁer Ay Thr Asp Phe Thr
Leu Thr lie sér SEheUfi é‘ % 65 70 75 80 G Asp Phe
Tyr /Asn_Ser Tyr Pro Trp 85
SloagghrThrT thy%sg I%I&dfcfgﬁgﬂwén%cheﬁsdgxloo 205
<210> 89 <211> 107 <212> PRT <213> hono sapi en <400>
89 Qu lie VaP ietaliphricerpramstionminpeid osiduecy Ser Leu

ser Pro Ay 10,15 Gu Arg Ala Thr Leu Ser Cys Arg Al a
ser Gn Ay VA 158% Ser Tyr

b’ is a polar hydrophilic amino acid residue;
b*isa polar hydrophilic or aromatic amino acid residue;

b>-b’ are independently polar hydrophilic or aliphatic amino acid

residues;

b isan aliphatic amino acid residue;

b'lis Tyr;

b2 isan aliphatic hydrophobic amino acid residue;

b isan aliphatic or polar hydrophilic amino acid residue;

b™ and b are independently polar hydrophilic amino acid

residues; and

b" isan aliphatic hydrophobic amino acid residue;
b'”is an aliphatic acidic amino acid residue;

¢! is absent or an aliphatic amino acid residue;

c¢* is absent or a polar hydrophilic or an aromatic hydrophobic

amino acid residue;
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20 25 30 Leu Ala Trp Tyr Gn Gn Lys Pro Ay GAla Pro
Arg Leu Leu lie 35 40 45 Tyr Asp Ala ser Asn Arg Al a

wabeosaee Pro Ala Arg Phe ser Gy 50 55 60 SePCTAI§20P4/G22876

Gy Thr Asp Phe Thr Leu Thr lie Ser Ser Leu G u Pro
65 70 75 8002-1240. ST2 G Asp Phe Ala Val Tyr Tyr Cys
Gn dn Arg Ser Asn Trp H's Arg 85 90 95 Thr Phe Qvy
Gn dy Thr Lys Val Gu lie Lys 100 105 <210> 90 <211>

108 <212> PRT x j > .
Leu Thr G n Sgr g%dfga?fgﬂ %i@etrg{}’ aég%qfreg%ggfh (}rgp%ﬁ%/ ai%matlc
15 G u Arg Abzdidhholiewr SaphaGy smarogcil rasidess; G n Ser

Val Ser Ser Ser 20 25 30 Tyr Leu Ala Trp Tyr G G Lys

Pro Ay G A acPisabsentot £polhehydBiphif afind heid Tasidue] y Al a
Ser Ser Arg Ala Thr Gy lie Pro Asp Arg Phe Ser 50 55

60 Ay ser QG y’iSabseft yr aifular@yyirdphitic T aliplatic FindacRElesidue;
Ser Leu d u 65 70 75 80 Pro G u Asp Phe Ala Val Tyr

Tyr Cys G n Gchis hypoldAsipdrSphilid ¥f arPX1ph8% £0indaciliresiduar
Phe Gy Gn Ay Thr Lys Val G u e Lys 100 105 <210>

91 <211> 107 «2&2» &E&Thﬁ%ﬁﬁﬁé}%o%ﬁwi@%r 2 Qs &hin¥ acid

e Val Leu Thr G n Ser Pro Ala Thr Leu ser Leu Ser Pro
Ay 10 15 G @esiug Ala Thr Leu Ser Cys Arg Ala ser G n
Ser Val Ser Sey Tyr 20 25 30 Leu Ala Trp Tyr Gn Gn _
Lys Pro Ay GenisARgpoirohyrephilin, aliphatis @5 an@ratBatity hydagghobic

Al a ser Asn r. Ay lie Pro Ala Arg Phe ser
dy 50 55 60 'g‘ﬁl%opélcﬁi r-gé]ldue,
10

¢ 1is a polar hydrophilic, aromatic hydrophobic, or an aliphatic
hydrophobic amino acid residue;

11

c _ c13

are independently polar hydrophilic or aromatic
hydrophobic amino acid residues;

¢ isan aliphatic or aromatic hydrophobic amino acid residue;

¢ is a polar hydrophilic or neutral hydrophobic amino acid

residue;

c'® is absent or a polar hydrophilic amino acid residue; and

¢'7is an aromatic hydrophobic or aliphatic hydrophobic amino acid

residue .
71.  The antibody or fragment according to Claim 69 wherein:

alis Ser, Asp, or Thr; a’is Tyr; a’is Ala, Ser, Trp, or Gly; a* is Met or Ile; a°
is His, Gly, or Asn; bl is Tyr, Gly, Ile, or Asp; b? isHe; b’ is Ser, Thr, Tyr, or
Asn; b* is Trp, Arg, or Pro; b’ is Ser, Asn, or Gly; bl is Ser, Arg, Asp, or
Gly; b’ is Ser, His, or Gly; bl is Ser, Tle, Asp, or Thr; b’ is Leu, Ile, or Thr; b'°
is Gly, Lys, or Phe; bl is Tyr; b'? is Ala or Ser; b" is Asp, Gly, or Pro; b is
Ser; b"° is Val or Phe; b'° is Lys or Gln; b'7 is Gly; ¢ is absent or an

aliphatic amino acid residue; ¢ is absent or Tyr; ¢ and ¢* are independently
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Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr e ser Ser Leu
@ u Pro 65 70 75 80 G u Asp Phe Ala Val Tyr Tyr Cys

W@RW5BIN6Arg Ser Asn Trp Pro Trp02-1240. ST25 BSI/882095022876

Thr Phe Ay Gn Gy Thr Lys Val GQu lie Lys 100 105
<210> 92 <211> 5 <212> PRT <213> honp sapi en <400> 92
Thr Tyr Trp lie Ay 1 5 <210> 93 <211> 17 <212> PRT
<213> hono sapien <400> 93 e e Tyr Pro Ay Asp ser Asp

Thr L rAdR! 5 ok
115 TR R A P85 OIS Bt Ao B P A g, Ser

Tyr G GlgaGlu@nlenhre’ fyGlyTyrg, o rAspye i ¥rp, @ro; Sebtor A ¢ is His,
Val 10 15 <210>.185 11> 11 <2127 BRT <213> ho

sapi en ill}'@sc A}Sg\§§r iy%é’F A ay 8re§é%ep8mll1epg? P&t Phe, Tyr,
Al a 1002p1@44kn; 8T2s RRI, 07196 GIF1d" if MeR d2&sfRT iﬁ%ﬁb@ehé, Asp, or

homo sapi n <400> 96 Ala Ala Ser Ser Leu Gn ser 1
<210> 9pn; and ¢ "is Tyror Val.

72.  The antibody or fragment according to Claim 69 wherein:

a'is Ser or Asp; a’is Tyr; a® is Ala or Ser; a* is Met or Ile; a° is His or Asn; b
is Tyr or Gly; b? is lle; b° is Ser, Thr, Tyr, or Asn; bt is Trp, Arg, or Pro; b° is
Ser or Asn; bS is Ser or Arg; b is His or Gly; b? is Ile or Thr; b’ is Leu, Ile, or
Thr; bl is Gly or Phe; bt is Tyr; b'? is Ala or Ser; b is Asp or Gly; b is
Ser; b*® is Val or Phe; b'S is Lys or Gln; b'” is Gly; ¢! is absent or Gly; ¢* is
absent or Tyr; ¢ and c¢* are independently absent, Tyr, Gly, or Val; ¢’ is
absent or Ser; ¢®is Ser or Gly; ¢’ is Gly or Arg; c®is Trp or Pro; ¢’ is His, Gly,
or Tyr; c¢!® is Val or Tyr; ct-cPBare independently Ser, Tyr, Phe, or Asp; ct

is Phe or Val; ¢*® is Met or Asp; ¢'® is absent or Asp; and ¢!”is Tyr or Val.
73.  The antibody of claim 69, wherein:

a) the heavy chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 22, the heavy chain CDR2 has an amino acid sequence as set forth in
SEQ ID NO: 18, and the heavy chain CDR 3 has an amino acid sequence as
set forth in SEQ ID NO: 14;

b) the heavy chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 92, the heavy chain CDR2 has an amino acid sequence as set forth in
SEQ ID NO: 93, and the heavy chain CDR 3 has an amino acid sequence as
set forth in SEQ ID NO: 94;

c) the heavy chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 98, the heavy chain CDR2 has an amino acid sequence as set forth in
SEQ ID NO: 99, and the heavy chain CDR 3 has an amino acid sequence as
set forth in SEQ ID NO: 100;
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<211> 9 <212> PRT <213> hono sapien <400> 97 Gn Gn
Ala Asn Ser Phe Pro Trp Thr 1 5 <210> 98 <211> 5 <212>

WERDS4ARE> honp sapi en <400> 98 Asp Tyr Al a MePCTHUS2004/622876

<210> 99 <211> 17 <212> PRT <213> honp sapi en <400> 99
Glie Ser Trp Asn Arg Glie lie G Tyr Ala Asp Ser Val
Lys 10 15 d y <210> 100 <211> 17 <212> PRT02-1240.
ST25 <213> hono sapi en <400> 100 G Tyr Tyr G Ser G Arg

Pro G ayfheFﬂe@vyTwainTaDRYanﬁ%(ﬁtdmﬁﬁpa&@seggg\ég'aig%]fgﬁg lrg%gQ ID

<211> 12 <212> PRT <213> honb sapi en
Ser G NG04tk hgavy Gein GDR2Mme abhemnind acid GequehOas &2 forth in

<211> PRI <213> .hono sapj <400> 102 Gy Al a
Ser Se rgEngI‘]é)zliPa%‘irag%ﬁ? heavy chai CDR 3 Has an anifio acid sequence as
set forth in SEQ ID NO: 106;

e) the heavy chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 110, the heavy chain CDR2 has an amino acid sequence as set forth in
SEQ ID NO: 111, and the heavy chain CDR 3 has an amino acid sequence as
set forth in SEQ ID NO: 112; or

f) the heavy chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 116, the heavy chain CDR2 has an amino acid sequence as set forth in
SEQ ID NO: 117, and the heavy chain CDR 3 has an amino acid sequence as
set forth in SEQ ID NO: 118.

74.  An isolated human antibody or an antigen-binding or an immunologically
functional immunoglobulin fragment thereof that binds specifically to NGF,
wherein the antibody or fragment comprises a light chain variable region
comprising:

a. a CDR1 region comprising an amino acid sequence of the formula:
alaZa3a%a%28a 7082510511512
wherein:

alisa polar hydrophilic amino acid residue;

a’, a' and a'? are independently aliphatic or hydrophobic amino

acid residues;

2, a°, a’ and a® are independently aliphatic, polar hydrophilic, or

hydrophobic amino acid residues;
a*is a polar hydrophilic amino acid residue;
a®is an aliphatic or hydrophobic amino acid residue;

a’ is absent, or an aliphatic or polar hydrophilic amino acid

residue; and
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<210> 103 <211> 9 <212> PRT <213> honp sapi en <400>
103 Gn Gn Tyr Ay ser Ser Pro Tyr Thr 1 5 <210> 104

WE20381866212> PRT <213> honb sapi en02-1240. SHAQI/ELM04/022876

104 Asp Tyr Ala Met Hs 1 5 <210> 105 <211> 17 <212>
PRT <213> hono sapien <400> 105 G e Ser Trp Asn Arg G
e e GTyr Ala G Ser Val Lys 10 15 Gy <210> 106 <211>
17 <212> PRT <213> hono sapi en <400> 106 G Tyr Tyr G

22105 107 <211 150 SRS Kbl {Eyclincbintfo dg ) Rlaue

107 Arg Ala ser G n ser Val Ser Ser ser Tyr Leu Ala 10
<210> 108 <211> 7 <212> PRT <213> hono sapi en <400>

10802- %2 %%1?1{5 ?eg}{)%l corAnIpns%g an %r%lno Mo sequen-lc-;re1 of the formula:

bbb’ b*bb’h’
wherein:

b is a aliphatic, polar hydrophobic, or hydrophobic amino acid

residue;
b? is an aliphatic or hydrophobic amino acid residue;

b® and b* are independently polar hydrophilic, aliphatic or

hydrophobic amino acid residues;

b’ is a polar hydrophilic or aliphatic hydrophobic amino acid

residues;

b° is a polar hydrophilic or aliphatic hydrophobic amino acid

residue; and

b’ is a polar hydrophilic amino acid residue; and

c. a CDR3 region comprising an amino acid sequence of the formula:

CICZCBC4CSC6C70809C10011012013014015016017

wherein:

¢! and c*are independently polar hydrophilic amino acid residues;

¢® is a polar hydrophilic, aliphatic or hydrophobic amino acid
residue;

¢, ¢’ and ¢ are independently aliphatic, polar hydrophilic, or

hydrophobic amino acid residues;
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1 5 <210> 109 <211> 9 <212> PRT <213> honp sapi en
<400> 109 Gn Gn Tyr Gy ser ser Pro Tyr Thr 1 5

WO 208m1980 <211> 5 <212> PRT <213> honbp sapi enP&H082604/022876

110 Asp Tyr Ala Met His 1 5 <210> 111 <211> 17 <212>
PRT <213> honp sapien <400> 111 Gy lie Thr Trp Asn
Ser Ay e Leu Ay Tyr Ala Asp Ser Val Lys 10 15 Ay
<210> 112 <211> 11 <212> PRT <213> hono sapi en <400>

112 G Ay ser @iy bt b¥Ta ke %ﬁ e DS R Téﬂ h&@c ﬁé&rgphoblc
11302-1240. ST2 <211> 12 <212> <213>

<400> 113 Argamlaoé‘éiir@dﬁe,Ser Val ser Ser Ser Tyr Leu
Ala 15 10 <21 > 114 <211> 7 <212> PRT <213> hono
sapi en <400> ¥1# agofarAydroghilic Sehydsophobiceanine acid residue; and

¢’ is a polar hydrophilic amino acid residue,

and wherein said antibody or fragment dissociates from a human
NGF polypeptide with a Kp of about 1 x 10° or less and
neutralizes human NGF bioactivity in a standard in vitro assay

with an ICsq of about 1 x 10 M or less.
75.  The antibody or fragment according to Claim 74 wherein:

a!, 2%, a* a”and 2% are independently polar hydrophilic amino acid

residues;

a’, a%, a'' and a* are independently aliphatic hydrophobic amino
acid residues;

a’isa polar hydrophilic or aliphatic amino acid residue;

a’ is absent, or an aliphatic or polar hydrophilic amino acid
residue;

a'%is an aliphatic or aromatic amino acid residue;

blisa aliphatic, polar hydrophobic, or hydrophobic amino acid

residue;
b?isan aliphatic hydrophobic amino acid residue;

b, b* and b are independently polar hydrophilic amino acid

residues;

b° and b® are independently polar hydrophilic or aliphatic

hydrophobic amino acid residues;

c' and are independently polar hydrophilic amino acid residues;

¢® is a polar hydrophilic, aliphatic or hydrophobic amino acid

residue;
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1 5 <210> 115 <211> 8 <212> PRT <213> honp sapi en
<400> 115 Gn Gn Tyr Ay Ser Ser Tyr Thr 1 5 <210>

wa1®s4aMie 5 <212> PRT <213> honp sapi en <400>PA1/6SA84022876

Tyr Ay Met Asn 1 5 <210> 117 <211> 17 <212> PRT <213>
hono sapi en02-1240. ST25 <400> 117 Asp e Asn Trp Asn
Ay Ay ser Thr Ay Tyr Ala Asp Ser Val Lys 10 15 dy
<210> 118 <211> 15 <212> PRT <213> hono sapi en <400>

118 G G n Trp teys Asp T: Lalibddtiol -
Asp Val 10 15 <210> 11? %ffﬁep%&e?ﬁ >E%JF91°’ éélf%¥ﬁ‘]§ﬁ%lllc’ or
sapi en <400> hy&ophapidminBeridG@esidgsy e Ser Ser Trp Leu
Ala 10 <210> 120 <211> 7 <212> PRT <213> honp sapi en
<400> 120 Al achis absset orsralipaatichydrapobic amino acid residue;

disa hydrophobic amino acid residue; and

¢’ is a polar hydrophilic amino acid residue.

76.  The antibody or fragment according to Claim 75 wherein:
al, a3, a4, and a’ are Arg, Ser, Gln, and Ser, respectively;
a’is Ala;

a’ is Gly or Ser;

a®is Ser or Ile;

a’ is absent, Ser, or Gly;
a'%is Ala, Tyr, Trp or Phe;
b' is Asp, Gly, Ala, or Val;
b? and b? are Ala and Ser, respectively;
b* is Ser or Asn;

b’ is Leu or Arg;

b® is Glu, Ala, or Gln;

b’ is Ser or Thr;

¢! and ¢?are Gln;

¢’ is Phe, Tyr, Arg, or Ala;
¢! is Asn, Gly, or Ser;

¢’ is Ser or Asn;

s Tyr, Ser, Trp, or Phe;
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1 5 <210> 121 <211> 9 <212> PRT <213> honp sapi en
<400> 121 Gn G n Tyr Asn ser Tyr Pro Trp Thr 1

WGBS ST25 <210> 122 <211> 11 <212> PRT <RABES1v041022876

sapi en <400> 122 Arg Ala Ser Gn G Val Ser Ser Tyr Leu
Ala 10 <210> 123 <211> 7 <212> PRT <213> honp sapi en
<400> 123 Asp Ala Ser Asn Arg Ala Thr 1 5 <210> 124
<211> 9 <212> PRT <213> hono sapi en <400> 124 G n Gn

Arg Ser Asn TroiddbSerf\'Ho It Hid S <210> 125 <211> 12
<212> PRT <213> hono sapi en <400> 125 Arg Ala ser G n

ser Val ser sgf ;€& T VN <210> 126 <211> 7
<212> PRT <213> homd %%Sfygneﬁl%zﬁ’g ST2 <400> 126 dvy

Al a ser Ser Arg;Ahp Thr 15

77.  The antibody or fragment according to Claim 75 wherein:
al, az, a’ s a4, and a’ are Arg, Ala, Ser, Gln, and Ser, respectively;

a’ is Gly or Ser;

a® is Ser or Ile;

a° is absent, Ser, or Gly;

a'% is Ala or Tyr;

bis Asp or Gly;

b? and b> are Ala and Ser, respectively;

b* is Ser or Asn;

b’ is Leu or Arg;

be is Glu, Ala, or Gln;

b’ is Ser or Thr;

¢! and ¢’ are Gln;

¢ is Phe, Tyr, Arg, or Ala;

ctis Asn, Gly, or Ser;

¢’ is Ser or Asn;

¢l is Tyr, Ser, Trp, or Phe;

¢ is absent, Pro, or His;

c® is Len, Trp, Tyr, or Arg; and

¢’ is Thr.

78.  The antibody of claim 74, wherein: -~
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<210> 127 <211> 9 <212> PRT <213> honp sapi en <400>
127 Gn Gn Tyr Asn Ser Tyr Pro Trp Thr 1 5 <210> 128

W 203819286 <212> PRT <213> honp sapi en <400> 12BCHU20HI/@22876

Ser Gn Ser Val Ser Ser Tyr Leu Ala 10 <210> 129 <211>
7 <212> PRT <213> honop sapi en <400> 129 Asp Ala Ser

Asn Arg Ala Thr 1 5 <210> 130 <211> 9 <212> PRT <213>
hono sapi en <400> 130 Gn Gn Arg Ser Asn Trp Pro Trp

Thr 1 5 < -}’ﬁjﬁ_?a- ; <”> < > P .
<213> hon%]tgg%)l% n <Té%éﬁi§%lé’lﬁ e aﬁ}&)gee%l%&r%ras grl;foggrm SEQ
Pro Gy ThHY NCed4She lightichasr CBDRO héd yn dinbSacld sequéhicg adba forth
Thr Leu Ser Al a ser..G n. Ser Ser ser ser, 20

25 30 TyrmLSeEfﬁ/iP ﬁ’c‘grr’-& aﬂ%tﬁ%;h@@@n&fgﬁ %hgs\s & AP GOl sgauence
Leu Leu 3 séPfofth ih BEQMDING d6;Al @ Ser Ser Arg Ala Thr

Gy e Pro Asp Arg Phe Ser 50 55 60 Ay ser Ay ser Ay

Thr Asp Fhemd light @MinTODRH iH8s 28 arnfidPdadi@Yeddkendé £%et’BrhIn SEQ

80 ID NO: 95, the light chain CDR2 has an amino acid sequence as set forth
in SEQ ID NO: 96, and the light chain CDR 3 has an amino acid sequence
as set forth in SEQ ID NO: 97;

c) the light chain CDR1 has an amino acid sequence as set forth in SEQ
ID NO: 101, the light chain CDR2 has an amino acid sequence as set forth
in SEQ ID NO: 102, and the light chain CDR 3 has an amino acid
sequence as set forth in SEQ ID NO: 103;

d) the light chain CDR1 has an amino acid sequence as set forth in SEQ
ID NO: 107, the light chain CDR2 has an amino acid sequence as set forth
in SEQ ID NO: 108, and the light chain CDR 3 has an amino acid
sequence as set forth in SEQ ID NO: 109;

e) the light chain CDR1 has an amino acid sequence as set forth in SEQ
ID NO: 113, the light chain CDR2 has an amino acid sequence as set forth
in SEQ ID NO: 114, and the light chain CDR 3 has an amino acid
sequence as set forth in SEQ ID NO: 115;

f) the light chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 119, the light chain CDR2 has an amino acid sequence as set forth in
SEQ ID NO: 120, and the light chain CDR 3 has an amino acid sequence
as set forth in SEQ ID NO: 121;

g) the light chain CDR1 has an amino acid sequence as set forth in SEQ
ID NO: 122, the light chain CDR2 has an amino acid sequence as set forth
in SEQ ID NO: 123, and the light chain CDR 3 has an amino acid
sequence as set forth in SEQ ID NO: 124;
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Pro Au Asp Phe Ala Val Tyr Tyr Cys GG n Tyr Ay Ser

Ser

Pro 85 90 95 Tyr Thr Phe Ay Gdy Thr Lys Leu Gu

Wh 50026405 <210> 132 <211> 11 <212> PRT <213BCTO8I04/022876

sapi

en <400> 132 Arg Ala Ser Gn Ay Val Ser ser Tyr

Leu Ala 1 5 10 <210> 133 <211> 7 <212> PRT <213> hono
sapien <400> 133 Ay Ala Ser ser Arg Ala Thr 1 5 <210>
134 <211> 9 <212> PRT02-1240. ST25 <213> hono sapi en

<400> 134Ghoj; t”chli}f{ %x hggﬁ_n %%aréop&ﬁolé’qhe%ras]se?%tg in SEQ

<210> 135 <211 120 <
ser sBYNOed2Hithe Byht chdie CPIRR ldis as afvinp ﬁl@/se@uatce as gt forth

s Asp r \Mal _se al . Trp Vi Asp Lys .
'Ith /-{PaSEIer&?Agﬁ?'I }%6?@?@ f‘%@)\{?lhts cg‘%n @Rﬁﬂﬁmﬁ a’frgmo acid
Val  Letjudacy adzcVedrthAS ISEQ) WSNOAsSZy;ser Val 35 40 4 5
Lys G n Tyr Phe Phe G Thr Lys Cys Arg Asp Pro Asn

Val 59te5i Qcﬁé%pcﬁan h@% ¥n EMoALH ¢ @iélyenlcé & LB RrGh SEQ ID

135
Val
Thr
Met
Phe
Pro
Lys
Thr
Al a
Val

79.

80.

81.

82.

83.

84.

85.

nNo” sapl en <

H s Trp r s 65 70 75 80 Thr Thr Thr

Phe \?&@ 13% ?lm lsghlt_ Richas A gmioyadiq seqaei8s 29 @etsfgrth in
ﬁleﬁ Tglfb 'flr)gxl(g)hﬁd, hid fﬁ%%gﬁ?&aﬁpéDﬂ Bah:%/ ah e}{gﬂlo %iﬁ sequence

as set forth in SEQ ID NO: 130; or

j) the light chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 132, the light chain CDR2 has an amino acid sequence as set forth in
SEQ ID NO: 133, and the light chain CDR 3 has an amino acid sequence
as set forth in SEQ ID NO: 134.

A polynucleotide encoding the antibody or fragment according to any of
Claims 69-78.

An expression vector comprising the polynucleotide of Claim 79.

A host cell comprising the expression vector of Claim 80.

The host cell according to Claim 81 wherein the cell is a eukaryotic cell.
The host cell according to Claim 82 wherein the cell is a CHO cell.

A medicament for treating a painful disorder or condition associated with
increased expression of NGF or increased sensitivity to NGF, the medicament
comprising a pharmaceutically effective amount of a monoclonal antibody or
an immunologically functional immunoglobulin fragment thereof, or
pharmaceutically acceptable salts of the monoclonal antibody or the fragment,
wherein said monoclonal antibody is at least one of said monoclonal antibody

of Claim 1, and a pharmaceutically acceptable carrier, diluent or excipient.
The medicament of claim 84, wherein said monoclonal antibody comprises:

a) a heavy chain having a heavy chain variable region comprising an amino

acid sequence as set forth in SEQ ID NO: 10, or an antigen-binding or an

122



10

15

20

25

30

100 105 110 Ser Arg Lys Ala Val Arg Arg Ala 115 120
<210> 136 <211> 120 <212> PRT <213> nus nuscul s <400>

wadseenecer Thr His Pro Val Phe H s Met Ay ETIURINE4/022876

ser Val cys Asp 10 15 Ser Val Ser Val Trp Val Ay Asp
Lys Thr Thr Ala Thr Asp He Lys 20 25 30 Gy Lys G Val
Thr Val Leu Ala G Val Asn lie Asn Asn Ser Val 35 40 4
5 Phe Arg G n Tyr Phe Phe @ u Thr Lys cys Arg Al a Ser

Asn P fEinS
A 9 | rmﬁolgﬁﬁ@y@%ﬁéﬁﬁmﬁEgg? iy 55%1%1%6@5%0# Ahd o light

Thr Thehaphhavipga iight dbpia wikble yegioy eprimaisitEran aphino Asig s@luence

L7 3 B850, R N0, Ty Bl A oy

Al a ThfunéhgaaAngmﬁ;h@ldlﬂﬂinfﬁ@meﬁﬂtﬁerede? <211> 126 <212>
PRT <213> hono sapien <400> 137 H s Ser Asp Pro Al a

Arg Arg) Hi I&aﬁﬁ thaA haih® aﬂeﬁvy%’l@lﬁ@laaeyte@ﬂ @oﬂa’énhﬁgl an amino
Ser Val .Cys Ser e Ser E%Val Thr Ala Al a
Lys 203% S%‘eﬁ%asﬂ'ﬁt f%thén‘é“gp 5\1%](4 Qérancwg@wpmﬁmg or an

I
\éa;/ -(;h{mﬁ@ﬁol&gﬁb‘alg Bk &a@%ﬁ&n&éo@ﬁ{ﬁ{? ﬁ%@n%@sthg%r)g?ﬁg a light

Cys Asphaiy bam a tmlyt chym vﬁhablty@c@l Qon@rysn@ya@ atwigo @iyt sequence

v Thie & I RS 10070 ik BB BTk ol mblosicany

Asp Sefunh&&aLitﬁm&i@ldbuﬁn(ﬂagmgﬁtﬂhﬁécg‘ Phe e Arg e 100
105 110

c) a heavy chain having a heavy chain variable region comprising an amino
acid sequence as set forth in SEQ ID NO: 18, or an antigen-binding or an
immunologically functional immunoglobulin fragment thereof, and a light
chain having a light chain variable region comprising an amino acid sequence
as set forth in SEQ ID NO: 16, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof; or

d) aheavy chain having a heavy chain variable region comprising an amino
acid sequence as set forth in SEQ ID NO: 20, or an antigen-binding or an
immunologically functional immunoglobulin fragment thereof, and a light
chain having a light chain variable region comprising an amino acid sequence
as set forth in SEQ ID NO: 16, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof.

86. A medicament for treating a painful disorder or condition associated with
increased expression of NGF or increased sensitivity to NGF, the medicament
comprising a pharmaceutically effective amount of a monoclonal antibody or
an immunologically functional immunoglobulin fragment thereof, comprising
an amino acid sequence that has at least 80% sequence identity to the amino
acid sequence set forth in SEQ ID NO: 10 or an amino acid sequence that has
at least 90% sequence identity to the amino acid sequence as set forth in SEQ

ID NO: 12, and a pharmaceutically acceptable carrier, diluent or excipient.
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Asp Thr Ser cys Val cys Thr Leu Thr lie Lys Arg Gy
Arg 115 120 125 <210> 138 <211> 119 <212> PRT <213>

whows/osepd en <400> 138 Tyr Ala A u H s Lys Ber/usi004022876

Arg Ay d u Tyr Ser Val Cys Asp Ser 10 15 d u ser
Leu Trp Val Thr Asp Lys ser ser Ala e Asp e Arg Gy 20
25 30 HG Val Thr Val Leu Ay Glie Lys Thr Ay Asn
Ser Pro Val 02-1240. ST25 35 40 45 Lys G n Tyr Phe TGyr

TRy, Ar g‘hglﬁﬁﬁlchﬁ‘ﬁnt%faclﬁﬁg%o MPheYdh shidSméfbcRmabihtiboly ﬁlssomates
CSN%Q lie Asp Asp Lys H's Trp Asn ser Gn cy
mg

65 70 ) lmman @éGF cudwpﬁphdérymth\ﬁaKnA@fgabqua 1L7éd0$h<@1683 and
Ser As
o RelHie NPyl R bl 1P o 58y Fuag 10w of
Ar g Lysbdute XG0y Miogleghr 115
88.  The medicament of claim 86, wherein the antibody dissociates from a human
NGF polypeptide with a Kp of about 1 x 107 or less and neutralizes human
NGF bioactivity in a standard in vitro assay with an ICs of about 1 x 10° M

or less.

89.  The medicament of claim 86, wherein the antibody dissociates from a human
NGF polypeptide with a Kp of about 1 x 107 or less and neutralizes human
NGF bioactivity in a standard in vitro assay with an ICs of about 0.2 x 10° M

or less.

90. A use of a pharmaceutically effective amount of the antibody of claim 1 for
the manufacture of a medicament suitable for treating a painful disorder or
condition associated with increased expression of NGF or increased

sensitivity to NGF.

91.  The use of claim 90, wherein said monoclonal antibody dissociates from a
human NGF polypeptide with a Kp of about 1 x 10 or less and neutralizes
human NGF bioactivity in a standard in vitro assay with an ICso of about 1 x
10 M or less.

92.  The use of claim 90, wherein the antibody dissociates from a human NGF
polypeptide with a Kp of about 1 x 10™° or less and neutralizes human NGF

bioactivity in a standard in vitro assay with an ICsg of about 1 x 10” M or less.

93.  The use of claim 90, wherein the antibody dissociates from a human NGF
polypeptide with a Kp, of about 1 x 10™"! or less and neutralizes human NGF
bioactivity in a standard in vifro assay with an ICso of about 0.2 x 10° M or

less.

94.  The use of claim 93, wherein said painful disorder or condition is selected

from the group consisting the condition is acute pain, dental pain, pain from
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trauma, surgical pain, pain resulting from amputation or abscess, causalgia,
demyelinating diseases, trigeminal neuralgia, cancer, chronic alcoholism,
stroke, thalamic pain syndrome, diabetes, acquired immune deficiency
syndrome ("AIDS"), toxins, chemotherapy, general headache, migraine,
cluster headache, mixed-vascular or non-vascular syndromes, tension
headache, general inflammation, arthritis, rheumatic diseases, lupus,
osteoarthritis, fibromyalgia, inflammatory bowel disorders, irritable bowel
syndrome, inflammatory eye disorders, inflammatory or unstable bladder
disorders, psoriasis, skin complaints with inflammatory components, sunburn,
carditis, dermatitis, myositis, neuritis, collagen vascular diseases, chronic
inflammatory conditions, inflammatory pain and associated hyperalgesia and
allodynia, neuropathic pain and associated hyperalgesia or allodynia, diabetic
neuropathy pain, causalgia, sympathetically maintained pain, deafferentation
syndromes, asthma, epithelial tissue damage or dysfunction, herpes simplex,
disturbances of visceral motility at respiratory, genitourinary, gastrointestinal
or vascular regions, wounds, burns, allergic skin reactions, pruritis, vitiligo,
general gastrointestinal disorders, colitis, gastric ulceration, duodenal ulcers,
vasomotor or allergic rhinitis, or bronchial disorders, dysmenorrhoea,

dyspepsia, gastroesophageal reflux, pancreatitis, or visceralgia.

An isolated human antibody that binds specifically to NGF, wherein the

antibody comprises:

(a) a heavy chain having a heavy chain variable region comprising an amino
acid sequence as set forth in SEQ ID NO: 79, or an antigen-binding or an
immunologically functional immunoglobulin fragment thereof, and a light
chain having a light chain variable region comprising an amino acid sequence
as set forth in SEQ ID NO: 80, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof;

(b) a heavy chain having a heavy chain variable region comprising an amino
acid sequence as set forth in SEQ ID NO: 81, or an antigen-binding or an

immunologically functional immunoglobulin fragment thereof, and a light
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chain having a light chain variable region comprising an amino acid sequence
as set forth in SEQ ID NO: 82, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof;

(c) a heavy chain having a heavy chain variable region comprising an amino
acid sequence as set forth in SEQ ID NO: 83, or an antigen-binding or an
immunologically functional immunoglobulin fragment thereof, and a light
chain having a light chain variable region comprising an amino acid sequence
as set forth in SEQ ID NO: 84, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof: or

(d) a heavy chain having a heavy chain variable region comprising an amino
acid sequence as set forth in SEQ ID NO: 86, or an antigen-binding or an
immunologically functional Immunoglobulin fragment thereof, and a light
chain having a light chain variable region comprising an amino acid sequence
as set forth in SEQ ID NO: 87, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof.
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