METHODS FOR TREATING OSTEOARTHRITIS PAIN BY
ADMINISTERING A NERVE GROWTH FACTOR ANTAGONIST AND
COMPOSITIONS CONTAINING THE SAME CROSS-REFERENCE TO
REL RIEHRBPLICATIONS [0001]This application claims the bfidHgp06/013921
benefit of patent application U.S. Serial No. 11/104,248, filed April 11,
2005, which is incorporated herein by reference in its entirety. FIELD OF
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of pain, including post-surgicBiabiYHeumatoid arthritis pain, and
osteoarthritis pain. BACKGROUND OF THE INVENTION [0003]Nerve
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Sineyne et al., Nature 368:246-249 (1994) and Crowley etal., Cell
76:1001- 1011(1994) : .l| ion of neuropeptides in
Sensory neurons (Lun%ﬁ%ﬂ :362-364 (1989)) and
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and ostdEEHRie! Isstructurally related to other members of the tumor necrosis
factor receptor family (Chao, et aL, Science 232:518-521(1986)). For
review on NGF, see Huang et al., Annu. Rev. Neurosci. 24:677-736

(2001); Bibel et @A@m}g@@g\g} O 290 20BR(2000). The crystal
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401:1834/Hr& 01 R6)., J Biol. Chem. 268:22838-22846)), smooth muscle cells
(Ueyama, et al., J. Hypertens. 11:1061-1065 (1993)), fibroblasts
(Lindholm, et al., Fur. J. Neurosci. 2:795-801 (1990)), bronchial epithelial
cells (Kassel, et al., Clin, Exp. Allergy 31:1432-40(2001)), renal mesangial
cells (Steiner, et al., Am. J. Physiol. 261:F792-798 (1991)) and skeletal
muscle myotubes (Schwartz, et al., J Photochem. Photo biol. B66:195-200
(2002)). NGF receptors have been found on a variety of cell types outside
of the nervous system. For example, TricA has been found on human
monocytes, T-and B-lymphocytes and mast cells. [0006]An association
between increased NGF levels and a variety of inflammatory conditions

has been observed in human patients as well as in several animal models.
Thece incliida evetamic lhiniie andthematnciie (Rraceci-l anidiara ot al




WO 2006/110883PCT/US2006/013921 [0007]Consistently, an elevated

level of NGF in peripheral tissues is associated with hyperalgesia and

inflammation and has been observed in a number of forms of arthritis. The

Wi $Ppatients affected by rheumatoid arthritis expresg)e(’srrﬁli8‘%?06/013921

levels of NGF while in non-inflamed synovium NGF has been reported to

be undetectable (Aloe, et al., Arch. Rheum. 35:351-355(1992)). Similar
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region of the antibody E3 (interchangeably termed "E3" herein). In one
embodiment, the fragment is a light chain of the antibody E3 as shown in

Figure 1B. In another embodiment, the fragment is a heavy m
é%ﬁ%(}cﬁgjé%%s shown in Figure 1A. In yet another embodiment,ft %J&%nwz;

fragment contains one or more variable regions from a light chain and/or a

heavy chain of the antibody E3. In yet another embodiment, the fragment
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010 e B A e (ADCC),

* herebylinatiperatedbodifeense ihdhed @it Yegion is modified as described in Eur.
Immunol. (1999) 29:2613-2624; PCT Application No. PCT/0B99/01441;
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comprising the following mutations: A330P331 to S3305331 (amino acid
numbering with reference to the wildtype 1gG2a sequence). Eur. J.
branunol. (1999) 29:2613-2624. 100161In another aspect, the invention
provides polypeptides (which may or may not be an antibody) comprising
any one or more of the following: a) one or more CDR(s) of antibody E3
shown in Figures IA and 1B; b) CDR H3 from the heavy chain of antibody
E3 shown in figure 1A; c) CDR L3 from the light chain of antibody E3
shown in Figure 1B; d) three CDRs from the light chain of antibody E3
shown in Figure 1B; e) three CDRs from the heavy chain of antibody E3
shown in Figure IA; and 0 three CDRs from the light chain and three

CDRe from the heawvw chain of antihodyy ER2 chnown in Eidnirece IA and 1R



which comprise a heavy chain variable region comprising SEQ ID NO: 10,
wherein M50 is M, I, G, Q, S, orL; A62is A, or S;and L63is L or V.
[0019)In another aspect, the invention provides polypeptides _
andas} Witkth comprises a heavy chain variable region comijpiﬁrgﬁsg@% .
ID NO: 11, wherein Y100 is Y, L, or R; wherein Y101 is Y or W; wherein
0103is G, A, or S; wherein T104 is T or S; wherein S105is S, A, or T;
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[00141antibody) mai@_lbrceamptjsaea':ﬁ@hﬁoh@maﬂMéyrggjmmmﬁgmg@@ms
e
No. PR&-4803rtibSHgy: No. PTA-4894. In another aspect, the invention is an antibody
comprising a heavy chain that 1s en(;oded by a’polynucleotide that is produced by a host cell
with a deposit mumber of ATCC No. PTA-4895. In another aspect, the invention is an
antibody comprising (a) a light chain that is encoded by a polynucleotide that is producéd bya
host cell with a deposit number of ATCC No. PTA-4894 or ATCC No. PTA-4893; and (bya
heavy chain that is encoded by a polynucleotide that is produced by a host cell with a deposit
number of ATCC No. PTA-4895 (for convenience herein, the polynucleotide(s) pfoduced by
a deposited host cell are referred to as having a deposit number of ATCC NOs PTA-4894,
PTA-4893 and PTA-4895). In another aspect, the invention is an antibody comprising a light
- chain vatiable region of a light chain that is encoded by a polynucleotide that is produced by a
host cell with a deposit number of ATCC No. PTA-4894 or ATCC No. PTA-4893. In another

aspect, the invention is an antibody comprising a heavy chain variable region of a heavy chain



which comprise a light chain variable region comprising SEQ ID NO:14,
wherein S91 is S or E; IC92 is any amino acid; 193 is any amino acid; and
wherein Y96 is Y or R. [0026]In one aspect, the invention provyi '
pBIPpaHtEE¢such as an antibody), which comprise an amino?aggﬁjszeosmsm
sequence shown in SEQ ID NO:9, wherein 134 is 5, L, VA, or I; and N35
is N, T or S. [0027]In another aspect, the invention provides polypeptides
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any amino acid. [0031]In anpther aspect, the,invention provi
I othep R TAAE AL BHBCE} WTIER B R By pgnl. 1999)
29:261SEHRENEE Shepci SEQ | PANGEBRh dfirnslerit s et B2alisaosNa,
ry;andH32 is H, N..or Q. [ IRVERLIARn TG
98099%(5\'/@&?%‘{(')(&/658? ggl sﬁ% glg %%Hf?r?ti %ﬁﬁﬁﬁg{ﬁn&r%ﬁ ar_nrilng . :
constaiekEequenuEsgshe ol SR uktonss AERSH 18 835 153 Mapiae afid
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fs‘, as an antibody) which’comprise an amino acid sequence shown in
29:2618E2¢2M NO:14, wherein S91 is S or E; K92 is K, H, R, or S; and wherein

{0016]Y96 IS YnO0mBniP93a4ln feeibenaspecvids fulgriptiddroviiidsmay or may not
be an a%%l c?deygt!g?nsplgzlijrfghagssf 31‘?@ %Q gr?ogg %)f the following: a) one or more CDR(s) of |
antibody E3 shown in Figures 1A and 1B; B) CDR H3 from the heavy chain of antibody E3
shown in ﬁgﬁre 1A; ¢) CDR L3 from the light chain of antibody E3 shown in Figure 1B; d)
three CDRs from the light chain of antibody E3 shown in Figure 1B; ¢) three CDRs from the
heavy chain of antibody E3 shown in Figure 1A; and f) three CDRs from the light chain and
three CDRs from the heavy chain, of antibody E3 shown in Figures 1A and 1B. The V
invention further provides polypeptides (which may or may not be an antibody) comprising

any one or more of the following: a) one or more (one, two , three, fowr, five, or six) CDR(s)



which comprise an amino acid sequence shown in SEQ ID NO: 14,
wherein S91 is S or E; K92 is any amino acid; 193 is any amino acid; and
wherein Y96 is Y or R. 100351In another aspect, the inventio '
P8R AYSidEE{such an antibodies, including humanized antibélgﬁéggé(éﬁi o
comprise a heavy chain variable region comprising the CDR1 region of
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LG, Q=§26’fi§'s‘{5§|%"} 62‘%?%5 ﬁ%%‘%?,léﬁ:’?;"i’ﬁd H32 is H, N, or Q; the CDR2
[0019] region bf GEQeRNO 1B iversion 15avidas Tolypertlenfiddse 1 S18pacy)

., and the CDR3 regio Mot Nher SISBINGS S 0 Fhdidir 18160 i
which ﬁ?ﬁf‘%erséi?laeﬁ W aelﬁe%rggléglrs%%?%h rji s%%e embodiments, the light °
Y, L, ocRainheasiabid teison woipHass @ l6DR réy ot ateimp Ios i or S
whereil{ SFISTR S94 5369 [0ORYARINO AW, Tidm Ay ars @ eEidandn

erein Y96 is Y or R. In some embodjment .pQlypeptide (stich as an
108 k50 y AR PAS SO A LR A 10037 Catother
[0020] SPect ,Iﬁ%d')ﬁy@hrgggéb@ %giﬁﬁ/&@ﬁhépﬁpﬁ@(ﬁgﬁp@ﬁff@hi@ﬁ%@h@)
__“comprise (a) a heavy chajn Variable region ¢ i -
which IS 1 N S TBR T SHE C R Sy R N g
Y, L, £RRGEagioN IfISER dDWN G0 B EIsM50.914; MGG, El,%la;msﬁ;is
Wherei@ﬁﬁgsi‘ #gi%LfSr&ﬂY,S’“i_ ,8{6}%9%%%’9% lﬁ?’o@ﬁ%ﬁ%&éﬁ@l th Ne: 3111?; wherein

0% of R; whereiri Y101 is Y or W; wherein 0103 is G, A,
F108 iOF St WhevaireIDUOR iF Br's CaFeRbiNEL.0B (4: SRRV yinHeibih 1 68180
Y, R, T, or M; wherein YIO7 is Y or F; wherein F108 is F or W; wherein
D109is D, N, or G; wherein Y110is Y, K, S, R or T; and (h) a light chai
1002 1]variabIé&égiﬁh%@?ﬁﬁmsm@’fﬁ@f@m‘}‘é&?ﬁﬁ@?@e@@?ﬁ&}@fﬁ,?glvﬁ%ﬁg?#g' )
which 2085 PhED28is ParBbR 165i¥ etpiSRdSHQ D 0 | heBRIRAGIS is G,

region of SEQ 1D NO:13, wherein 151 is L,.T,.V or A; and.S56 i ra; .
S, . ks el oIs PG SET DN 14, B s BT D o e
FL R, or S; and wherein Y96 is Y or R. In some embodiments, the light
chain variable region comprises the CDR3 region of SEQ ID NO:14,
wherein S91 is S or E; K92 is any aé’nino acid; T93 is any amino acid; and
wherein Y96 is Y or R. In some embodiments, the heavy chain variable
region comprises the CDR3 region of SEQ ID NO:11, wherein Y100is Y,
L, or R; wherein Y101 is Y or W; wherein 0103 is G, A, or S; wherein T104
is T or S; wherein 3105is S, A, or T; wherein Y106 is Y, R, T, or M;
wherein Y107 is Y or F; wherein F108 is F or W; wherein D109 is S, A, C,
G, D, N, T, or G; wherein Y110 is any amino acid. In other embodiments,

the heavy chain variable region comprises the CDR3 region of SEQ ID
NO: 11 wheracin N0Qice > < A C M/ NND or T- whercin DOOiece (> < A

acid.



[0040]In another aspect, the invention provides polypeptides (such as an
antibody) which comprise (a) an amino acid sequence shown in SEQ ID
NO:9, wherein 134is S, L, VA,orl;and N35is N, T or S; an amij% za{%%lsm
HOEMEEEAwn in SEQ ID NO:10, wherein M50 is M, I, G, G’ GF L
A62is A, or S; and L63 is L or V; and an amino acid sequence shown in
SEQ ID NO: 11, wherein Y100 is Y, L, or R; wherein Y101 is Y or W, '
wherenWHetein0a0WisidesimE$) b &retn FrHMeswr S Mieteih B i iesS 100
4 Or T wherein Y106 is Y. R, Jaqr M i97YQ70isTY WrdTeiwhersin F108
is 8, A, 1§ iﬁ\%?l\?vﬁelr(ib?ﬁ?[%g% Ili\;’ ICZ;)I;, Iﬁ’, ‘c%)@rleé%hfég?v?h%rein Y110is.Y, K, S, R or
W wheBjaRd0@issh Anfin6 didsdgeReandnsirin SEQ DRI {HSrein S26
(0022] 'S S OnF R385 DecE; Mo AlvGitRRichidlddsisdtNpiicQ(aoaminaaiiddy)

sequence shown'in §E ID NO:13, wherei ISJ-L,V or A.a '
which camowTR: @ el HEIA SSATAEPERG TSRO RO Gl
r; pos S91L & 8 or ¥i Kk9risHGsH, R, @r@; and wherein Y96 is Y or R. In some

embodiments, the polypeptide comprises an.ami j : n

0023) 1 SEGHEIRE: FE MG CH R e RO A S ogel
which cBRY@ARINGRCiaandyititeain v BdsMionR STHEBMEGmMbotheeis; thel T

~ pol fi cofnprises an amino acid sequence shown in SEQ ID NO:11,
Vor A’\ﬁﬁ%ge% ¥i60is Y, L, or R; wherein Y101 is Y or W; wherein 0103 is G, A,
[0024] Or S; VihereithdF b, ThoiS EniarBIPN S EDBAL BRI 6} @PM@@MYQ

. . Y. R.T, ar M. wherein: j ' reiRALOR @5 = oxribeiwiseneins or
which cBﬁfBSSiesaglg%t éﬁa%,%%ﬁl\%%?eg%&\{v{%ﬂnglo is any amino acid. In
E; K92mﬁé&brﬁb@dﬁi1@rﬁ§s’hﬁ@lﬁ&?éé?)§fd§ Bomprises an amino acid sequence

[0025] Sf;lownﬂi‘ﬁﬁ%ﬂ RNS: &b whaein @Q&assc&o@mw\(sm By v afifibody)
wherein 099is G, S, A, C, V,N, D, or T.w ' )is Y 0
which eypeFEsthY 18! RRYLFARERIHERI BTBEHES, S S s

E; K925 Drsinoxkah i@§iﬁr@hﬁﬁuﬂmﬁéjmﬁdb@ﬁ€k§i¥,¥éﬁﬁ FraviRwherein
Y107 is Y or F; wherein F108 is F or.\W; ' iS5 b &3y wilich
002611 or R GRETANTIE E A S SO Sote o b e

n some embodiments, the
compripoiypaptidedittanoumgrisesaf BAIBOUP IRy man Bdriaid-regior? b and
N35 s EQ%%% another aspect, the invention provides polypeptide (such as

antibodiés) comprising a heavy chain variable region comprising: a
el R Ry

{00271 CDR1 tegionist B ILRR @?@?MQW%@&@@?R?Q?SA%

which %i&gﬂ&%ts?a‘?ﬂmo'\iciﬁ 0tgSib) hSRRRIRQIOD DIEEQWRNR VB0 dIC,
50is1, G, Q, S, or L; A62 is Avor S;and L63is L or V; and (c) a CDR3
Q, S, ordgidDFLES B NOLP1 Hh&tein Y100is Y, L, or R; wherein Y101 is Y

(0028707 W; VHesRimG h9is, e AnenGinphevisins bolistider Sidviersirndaelyls

S, A,orT; wherein Y106 is Y, R, T, or M. H YiLQAL ' rein,
 which RO ER PG TR O R MW&%B&%@%%@? b
R: whiRRITIOVhENBis: W wheibiug I dsN GR{DATRIHM S ia3pect; Terein

.invention pravides i . Ntibhaeias); PrisiagAHaN0S 5
5103 i T o e G oMot
F or Wyhvieetin 52O &ISI M DG dsdDvisron 830 aﬁq&ﬁ%iié{ﬂf,ﬁ, or Q: (b) a

0029CPR2 RIIRBRL SEQUDMN Qr L Aiiriac Fisphrtias el ansh SHLIS
or T; and (c) a CDRS3 region of SEQ |D NO: 1%%%(;&“ IC92’§i1(§30’5,iSI-LII%J or

which oPISPATIRRAEIBNAYISIEUPIEF FROWRARSH thE” VBRGE NGF.® X

R; whiRO4 M0 pRothgr @sReRidhednvenionreviieshpalpE plities(sutvdsrein
antibodies) comprising (a) a heavy chain variable region comprising: (i) a
CDRL1 region of SEQ ID NO:9, wherein 134 is substituted with 5, L, VA, or
I; and N35 is substituted with N, T or S; (ii) a CDR2 region of SEQ ID NO:
10, wherein M50is I, 0, Q, S, orL; A62 is A, or S; and L63 is L or V; and
(iif) a CDR_3 region of SEQ ID NO:11, wherein Y100is Y, L, or R.., _
wherein Y101 is Y or W; wherein 0103 is G, A, or S; wherein T104 is T or
S; wherein S105is S, A, or T; wherein Y106 is Y, R, T, or M; wherein
Y107 is Y or F; wherein F108 is F or W; wherein D109 is D, N, or G;
wherein Y110is Y, K, S, R or T; and (b) a light chain variable region
comprising: (i) a CDR1 region of SEQ ID NO:12, wherein S26 is' S or F;
D28isD, S, A, or Y; and H32 is H, N, or Q; (ii) a CDR2 region of SEQ ID

NO: 13, wherein 151 is I, T, V or A; and 556 is S or T; and (iii)) a CDR3
raninon of SEO ID NNO 14 wherain Q01 e [ nrF-1C0%2 e K H R nr < and




comprising an amino acid sequence (such as a CDR3 sequence) selected
from SEQ ID NO:46 or 50. In still other embodiments, the polypeptide
further comprises one or more of the amino acid sequences shown
SEO INEBES, 4, 5, 6, 7, and 8. In still other embodiments, tﬁgT/USZOG(”m”m
. polypeptide further comprises one of more of the amino acid sequences
“shown in SEQ ID NOS:9, 10, 11, 12,-13, 14, and 15. [0048]In another
S105 1§Spﬂqhz{h§\hnm&1ﬂqnmﬁ®s/lﬂ$ & palYyieptideifstithias Eroahfivbelygin F108 is

nana@ Scrﬂnf)% chgie%?c?% s’e%feeléfs ?r ¥ alf%@ég% Ei%%)%’%S an@/or

{003@}29 (b) SEQUBNE BB aridiendd; myﬁﬁe@n@m@@d&@z@w@? @By EED
which 'c% No%gﬁ C%(&%%é&%%&%ﬂ%%ﬁ@l AUe: A7 kR0 NE38 | C,

NOS:40 and In some embodiments, the

V. N, Bowﬁép’tfhﬁmﬁ?ﬁ@& Sn/arhing: A6iP selieNbE (sUBR0AS B G DO Wherein
vio1 1€gignisaieier (oo REQ ADMNOSiREB0r 7R B4 36;30ha06 4003ns S. &,

some embodlments the polypeptlde comprises an aming acid sequen

or T; vebErinas LG B lreith) st f4i Sty inyRiese 54051 st
whereRDA0d A%, 18, Rilkptber mbe@mﬁatahm&mmmm@ ﬂuﬁﬂ@ﬁc&dmprlses

one or more of the amino acid iﬁ%uencfﬁs Wn |n Iﬁa anantlét’)
[0031]g 7 antPE HREHASBRREF SR ERIMEAES R B8 S}ere%% ur% Aér comprlse
whicheoeeismeienitbectisinoacidsseguan BX SHONG |.‘rﬁsﬂ@rbﬁh NDSsH a0f';
2,13 5. 20061110883PCTill S2006/013921 [0049]In
D28 1%}%%) h(fes‘r= alégéc %[ryg}lnvgi\:ﬁ)’n p vides a polypeptide (such as an
' [0032fantibody) corthorisimerantarmnotienipsedereputide dpRargBhody)
GRR&ZRganeesed HomRisERIR, T, v
Whmh%%%%and/or 19; (b)%qIXEQ ID NOS:20 and/or 21-and (0) SEQ ID

A; and\O&i® S anll/or 23. In some embodiments, the polypeptide comprises an
{ﬂassﬁl iNo a6id RGBSR (FHEMASHASADR Hitltegisinp Grieal e fom aﬁ'i\@ﬂiady)

e e

K92 iNQE, Y, o’%JS and @Earlﬂihﬁﬂ@ih@rc&mbodlments the polypeptlde further
ompn one or more f the aming_aci r nS
[0034 OS.3, ) gfmf, ﬁ?ef"n Sti I%}[fﬁgygn%m& Rtg} \(Ie%gltl e Ear%u ody)
whichcomprisesieneref widreqfcive smivo mﬁ@@d@ﬂéﬁc@‘s %GWW PIEBEA ﬂDE
ko2 05 8it0udd. 19 &%m%s R0 4519050l anafber szt the invention
u

provides a.polypeptide h as an antibody) compri %%an amino acid
[0035kequende @erénraépac@ RSRARTSEIN 8 P AR ansh epatihgdies,

mciudfﬁ@Eﬂéﬁk‘éﬁ%%ﬁ&&?&iﬁ%ﬁ@@é&ﬂ@fﬁa@%@pdﬁ%%(b&l@é@d@cmﬁﬁg
and/or 56: (c) SEQ ID NOS:57 an [58 (3/55%3[ %X%g %?3/ gﬁh

the CI&) aeaipurs B BA MRS o=t Ebgnﬁ os B dghe e

CDRZ%@Q&@S%SE@JmeDQWmﬁéldﬁnMBmsM,smﬁ a@nm@ﬁb;dkﬁ%qymﬁﬁwLﬂ

. a 10Nn) se

151“032% ERTEICR i#gg f’%l’éﬁ%eééﬁe i%t éegglr%gr@és a% gr’rﬁrr?oﬁz;\c}11 ret

Y101 sefjuentevsecinad3laChbe, HSme@mﬁ:)esaieEﬂék& o SEQUBMOE52s 56 A,
or T; Whediy P04k I 81 él@@ﬁér%m%hwg@‘%r%‘%%&eﬁ%%%}%

omprises an amirio acl uence shown in one or more of SEQ ID

WhereN(DésOP&S 1n ¥oaard thellﬁisw biHertefbddRarits [arepe Rpepstioe Ttiriher

ey (AR RO S AIE LG RODR ARG SSONSRORDANOMN. SRR PLoo s |
,,,,,, and In still other embodiments, the poly%ﬁﬁtlde

Y. L, @aﬁhé‘fh@&ﬁp}’é@% IpYe08 M AoR BPIRS BRiFf-hctel ety eEE BT hor S:
SEQ ID NOS:9, 10, 11, 12, 13, 14, and 15. [0051]In another aspect, the
invention provides a polypeptide (such as an antibody) comprising one or
more of an amino acid sequence (sych as a CDR region) shown in SEQ
ID NOS:61, 63, 18, 19,30 and 31. [0052]In one aspect, the invention
provides an anti-NGF antibody (such as an antagonist antibody) that binds
NGE (such as human NGF) with a high affinity. In some embodiments,
high affinity is (a) binding NGF with a KD of less than about 2 riM (such as
any of about 1 nM, 800 pM, 600 pM, 400 pM, 200 pM, 100 pM, 90 pM, 80
pM, 70 pM, 60 pM, WO 2006/110883PCT/US2006/013921 50 pM, or

less), and/or a Icoft- of slower than about 6x10-5 s-5; and/or (b) inhibiting
(fradiicina and/or bloeckina) hiiman NNCE-denandant crirvvivzal of moiice




WO 2006/110883PCT/US2006/013921 bind NGF with a KO of less than
about 100 pM; and/or (b) inhibit human NGF-dependent survival of mouse
E13.5 trigeminal neurons with an IC50 of about 20 pM or less, wherein the
1980296 ERS3Ired in the presence of about 15 pM NGF; andlor{(E)liisit 1322
human NGFdependent survival of mouse E13.5 trigeminal neurons with
an IC50 of about 2 pM or less, wherein the IC50 is measured in the
whereipresehsesphaboil diepM B MGF YL005R]|#Ms elident Yol thE deBrviptiom
.herein,.specific clyded inventi [ : :
F108 S B he o L6 e Al b A YOIy aming ocia

In otheacinlselpens eluf mosehmp Vet ibtratcainbouypdes rhelbRkirrged cHRQ ID
NO:1 1%%3%%%&%‘995%@,%4}@@,%@% nir FigHiRs|Aand &BsandinwEQMD:, 1,

:9-14. [0055] some embodiments, the invention provides any of the
whereiapb\ poljpepidesreeBiddibds Xiphes WhEFER tHO hENpeptided(stigen
T104 i@%‘%E‘@,ﬂiﬁ'g&%)%ﬂ%d%é%?%Bill§?$3‘!9$ﬁ:'i§it’lpﬂmﬁ§ﬁtﬁmhﬁ I@SWQW ' ﬁu@h is

as an antibody) is substantially purified. In still other embodiments, the
Y or Fpghmemdde iy @Wﬁ?“éﬁ”%ﬂﬁﬁb@??sl%ﬁiﬁ‘n m%i?é&a (i %&%&rﬁnﬂ wherein
Y110 embogimenisding satbeshbisianeaniapopisymntide dyudn samentibody) further

embodiments, .t lypeptide (such as an antibody) comprises human
compr*?%ﬁ@m?goéé(}@ggéﬁH%%%Sgtﬁeegrl%nmbodiments, the polypeptide (such
[6036]as an ahtinadydrcepeptisks ionentpmueaidoypblypratideaisevionk e sidibedy)

.. 1 In some imenss.. epti ' G SINGS:

which N B e R P e >
whereith8360ly Pep i @edinplise Lo BranbFE idadh Ns ¢, @, Ured 18R regiep of SEQ
ID NS nan aiing, agid subsiituiens Selafive iope RAPERaaaPIERasid

sequence ésgch as a variable region sequence, such as.a CDR sequence,
NO: 14 ytergin & ath B wokic Eéqudfed): T Soina Mot ent e oty JRsame
embodEQBHISES IaHeasl v Al doRsiei Ay Inafrisdcheas It Jaasid 4 SEG IOMNOOrE

amino.acid s itutions relative t arent polypeptide amino aci .
where L P AT B ATBO S SR B A S O s ¥
or R. hn@ne rmobedh&EQIH MO (dnchesm emibodjmBnthethenymdingn
antibogff.%i% 01; tgﬁ antibody has been altered (in some embodiments,

increased) relative to a parent antibody (such as Mab 911) affinity. In still

[0037other eriboditirersspotictisrptingtiominnyisksro binapidns Vet anarlifngy)
which RIREIRE ATINIYQ st e eeRiel MG Botapishasduinsn NGFn brsemen

embodiments, thé polygﬁeftides may be antibodies. In some embodiments,

NO:9,twhezpinddtiias ahe Yidmahladttbbidris M beres Sif bddfhdrsions SEQ ID
NO:1@RiRkediessradvumatized antinodies idmstill sotheriesnhotisiantsndiie CDR3

. antibodies are monoclgn tibqdlies. In some e iments, the antihody
reion g T R T SR 40D, T0D1TS FOBSTON s V. e
G103 patynuclestidasrénciuding isolafedvpakintdi@bdios) Aompiisihgrein Y106 is Y,

. : lynugcleati ncoding any of.t adiments,abqv 7. .
w7 YNSRI AL AR A BRI o
whereOKiising. & pBlyhoclEoudk(enebeh g@ﬁra@’ﬁé}ﬁ @g@me@mr‘@mg ghe CDR1
regiont ¥1§1§(§"1§%&?h@{&’?§9&3’1§%f%}%€ 23 iherain) In.aneembediment or g;

e fragment is 4 light chain of the antibody E3 as shown in Figure 1B. In

- the CRRRhawce b TdiBi B rrabrentid shchvy ehairrsf hebdnibdy &g ws

CDR3SROWA dn SigHre L6 18 yekaspiker enshediment ithe, MAG@IT;caatAgein

_one or more variable regionsér’é)m a light chain and/or a heavy chain_of

96 i3 a0 B ES SHPPELER B B R e e PRI SR
more complementarily determining regions (CDRs) from a light chain
and/or a heavy chain of the antibody E3 as shown in Figures |IA and 1B.
[0058]In another aspect, the inventign Is an isolated polynucleotide
comprising .a polynucleotide that eficodes for antibody E3. In some
embodiments, the polynucleotide comprises either or both of the
polynucleOtide shown in Figures 2 and 3. [0059]In another aspect, the
invention is an isolated polynucleotide that encodes for an E3 light chain
with a deposit number of ATCC No. PTA-4893 or ATCC No. PTA-4894, In
another aspect, the invention is an isolated polynucleotide that encodes
for an E3 heavy chain with a deposit number of ATCC No. PTA-4895. In

vet annthar acnect the invvention ic an ienlated nolvvniiclentide comnricina



antibodies (including antibody fragments) or polypeptides described
herein. WO 2006/110883PCT/1182006/013921 [0061]In another aspect,

the invention provides vectors (including expression and clonin%vectors )
aNtPREY BE® comprising any of the polynueleotide disclosed Hetding?06113921

[0062]As is evident from the description herein, specifically included from
the invention are polynueleotide embodiments consisting of the identical
region POIYRQdRAT0E Seduesadstd & Saly il dedtidesequenee &f THduseny amino

. noclonal antipody,,911. The extend e 1 are
Sk L e e S e
compraspéetCHRInventiof $$18 HostQdll cohmprisiXd & poKuchedtideiertodiHy is
Y or VESHORLENR0:80¢; 2,00l BUGIRQUdeIaRaRtnG: B3 iau e el el e

polynucleotide(s) encoding E3 Ilght chain has a deposit number of ATC

whereiNg 104 54883 anuNk AiraeenNG DB inls8dh vdiseriné [f5iyRide Sigeherein

D109 SRcedingdEB hearyLhainhasia depesitapmbes abiT GlolNe: RTAHER:s,
In some embodiments, the host cell ¢ mprisezﬁggn*ﬁe&éj’q comprisin g

the heagy dhRnAHRY el R FRBHEH IR S BBR FE98St aE Rith & eE‘ogﬁhﬁWb

is G, SORATOC N, RIA:4888«h BIA: 894 andlok (b, Dyariablekegiorvanodswd
in the pol leqtide. with a deposit humber of ATCC No -4895.In

L, or B e W T R S et i I P Reelt )

whereiarid @f mdra ,©DR eheoded i dhe Yokl cicbticdievitin X HEDBSK auimbdesin

F108 {5 g&}“ -hEIEA-ﬁ%(?& @.@HF’K@‘}%?MEGV%@ ADAALRAS HRR %éc%%
Int th a’de 95. In

e polynucleotide wi posit'ndmber of ATCC No. PTA-4895.
- acid. koweambodimmttsthpokmspedn b spmRaieresmtiovbsfehbelviter

1003812SPECt NG, IYENHRR{S RCRNMRIRN P NGIES eHRd M antiRed Fd b dy,

‘ another aspect, the complex is isolated. In another aspect, the co'mr%Iex IS
includingrshRRaIRF b arHRREOBBisTH T SRBHTE AR APLRS, AHE SHVMHSHE CBmpl AR
NO:9, i Bausd, by wny, ot therantibodies Uopslypeptitesadrseibesthsiein in

| th t.1 isJsolat th th |
570 1 e e e L S ORA PP
amino pbisagesictichb carpERTAD biin piisiigain Hflhé PhIpepceddinmding s
¥ or RS TR 20 A e e A B T By

’s' pharmaceutical’ cGmpositions comprising thé antibody E3 or an

whereimntiblfdis SoRypFisingla fagyeietl6F tieVantb odhpes, BitP as F or W, wherein

D109 Rharmaceytically.aeeepiah l?, %(SP@%E‘ TWQR some embodiments, the polypeptide
2006/110883PCT/US2006/013921 5[(%)67 In another aspect, the invention

comprises 3RATRIDG BTG SHITRGIHTIEY dLimpEdBa i) #node QiR and
whereZOTINISING HNEXRIESSIANGIESIRrdhal enspdastior antibady &35, GulstEng 105
) the host cell or progeny thereof under cor?'t' s that allo md#.‘L:J ion of
5, Aafo0y B S o I ANCHBER B 1 2bhE ni SRR b
W; wHRKAHB SO ICcanPrise S pneCyrhdthhefdne ol inmig atidecsadgdiehceber

hown in Figures 2.and 3. [0068]In anothey aspect invention i ,
embocﬁ%?ﬁigﬁ{%% %%J%e%%%egcgrﬁ%% 3 §m1110 Ao seﬁ&m? gﬁ%vpn i%rgk% H%o:1 1,
wherein G98 is G, S, A, C, V, N, D, or T; wherein G99is G, S, A, C, V, N, D, or T; wherein
Y100 is Y, L, or R; wherein Y 101 s Yoor W; wherein G103 is G, A, or S; wherein T104 is T
or 8; wherein 8105 is 8, A, or T; wherein Y106 is Y, R, T, or M; wherein Y107 is Y ot F;

wherein F108 is ¥ or W; wherein D1091s S5, A, C, G, D, N, T, or G; and wherein Y110 is any

10



comprising expressing a polynucleotide encoding E3 light chain and a
polynucldotide encoding E3 heavy chain in a suitable cell, wherein the
polynueleotide encoding E3 light chain has a deposit number of ATC
PYA 24885 4iél/or ATCC No. PTA-4894, and the polynucleotld%cérﬁ[c%a?ﬁ@mu
E3 heavy chain has a deposit number of ATCC No. PTA-4895; generally
followed by recovering and/or isolating the antibody. [0069]In another

amino RePerlshe BusptietREOwides INeittr nthenenatingahy bither comprises

polypeptides (such as antibodies) described herein by expressing one or
- an anuh?fbfg F@S%E‘sfs%f%dmg the antibody (which may be separately

[0039] eXpremﬁm sipgle {ightoedtieavyehidn polybettidedighichnd znhetbydy)
which QRS TR S e P pe G SEl) D ABUERGE SRR

ering or isolating the antibody or polypeptides of
D28 is Im,tS[eﬁstof(lQm]m{éhmﬁhﬂ‘éméél atheriinensiid reigienpsetitingn SEQ ID

NO:13 Afagenizing Jﬁﬁﬂ% %1' A BanNSh) Qi@'&%&ﬁin%%f&%é&ii&%@ﬂ%% in

’the olln pepti |nc hg antibodies such as antibody E3) disclosed

SEQ m@@:m lwlmn@reﬁlﬁoﬁffm‘rﬁ; HR i bl R rised whreirthiPHEmank: o

some eﬁ%\ﬁ%@ﬁg"@ﬂg astopanith tilae ROMPEP SRS (kY @EMIBM@
described herein, whereby NSF activity (such.as human ner ro

NO:14 AR IBRAC oy 83 FEAE bk A S Bt O PR

Vo6 is INQtReraspeetetiin Mmvientiomispalmetiidd Ghdetscling MBS Eysinthany of

the poly ept| f’éé?ﬁ luding antibodies, such as the antibody E3) described
COMPTipRS h% Bllé (‘?386? I‘(%Etf © igtised by detecting a complex between

[0046] NSF aridl anshef m&mmpmmmm@@dm@mﬁ@ém aATbOHPES).
which (dﬁglg}#t%r \)geé[gcgll?onac? uzsd e Wﬂ% Ayt Ve RAIOf4 is S, 1, V

ection (measuring evels) with or withdut reference to a

A, or Lot S[BOVI N ardhethanispeid sracnoe iR HO N B e a0

is M, 1% ?fgl%&%em %“p?f&?@\é%@mq@m@c@ﬂmmw%@@ﬂ@mmm
anti E3 or an\%o theﬁéijpeptlde (|nclud|n antibo
t

in SE%MchéoWé}@f@ﬁq SRR AN Ao Ss‘éﬁfegi%&a?m&a@?’ &
A, or @%&&B%@%Lﬁé%@%@ﬁ@ﬂm @J@th@bﬁ$pﬁ&brﬂilem\ﬂ6nﬁm 5 &, or M;

method for preventi atl atoi iti in an_indi dual
whereig VAR iSRG Sﬁfgﬁ?& uht & anf"tml\lﬁ(g}s—B E'lhlxorf]nst a’n%ody 6
Y110 HMe, IKQB/IRLtaITLtdﬂas{B)eﬁmﬁﬂmm saqoarcasicevwith $HE iHY&HOJA. thhergin
$26 is ggog o ESan tqgg n}\? t arxt,l %e &f @hﬁlgﬁgngrap, ﬁ%tﬁgﬁt@sﬂ% in

ted with r’he’umat’o rlt n Somé&’embodiments, the pain is
SEQ IIaIIé@naﬁedvhmhmm Tabaut, 2y Hm;réméﬁéérm SisteFiradria amior et sequence

shownd nﬁ)out ) ?Wtfﬁ%{exl&é@m%@m@'@% Khe naipris: W@Qlﬁ/@@@m Y

s after administering the anti NGF antagonlst antibod fyﬁ .
Wi 11

orR. mm@@dm@ms&mqmngdam%%%@l&%@%ﬁ%@%ﬁﬁ?

SEQ IBRNENE Phasiingisatianekinprouame aﬁaﬁ{dlaamﬂ"@mmatgrmn@mamm
the individual. [0074]In another aspeﬁt? |nvent|o ﬁprowdes methods for
i

| whereigpd36iisg ¥iSERle He SO5RS FEROAI St %%‘?Rh%erﬁe grating rrieuma 385
sequerﬁ@?ﬁﬁ*&rpﬁl EEsynmessmgwhelmam&ﬂ astidrilisqpRnybatitatig Fheumatdid

h | |
wh ere’l%lré&rﬁ%t%% ért?fr is' pgégrg Iqqé?n |V|3ual’ W%\é? %ngé@dj e %%J%S%}RQ&R

Ininan Sa com rsing

Y106 RdmByStesing;arheféie e ainolot ﬁf‘ah@rﬂﬂﬁﬁ%@@ﬁﬁéf mmﬁw&ﬂé S,
c, {odyvidus!. J007 S ansttes ASRRChAe ventioBRoMdes MEthods or

reating in atory cachexia (weight loss) associated with rheumatoid
po1ypemmmmm¢amam«m@al SRS ASTRGE AT TG Bh SR v sisiB dtcr &
an anti-NGF antagonist antibody. [0076]In another aspect, the invention is
a method for preventing or treating osteoarthritis pain in an individual by
administering an effective amount of an antagonist of nerve growth factor
(such as an anti-NGF antagonist allllllbody) to the individual. [0077]In
another aspect, the invention provides methods for reducing incidence of



osteoarthritis pain, ameliorating osteoarthritis pain, suppressing
osteoarthritis pain, palliating osteoarthritis pain, and/or delaying the onset,
development, or progression of osteoarthritis pain in an individual, sai
rﬁ@%ﬁﬁ‘%ﬁpﬁﬁ?ising administering an effective amount of an aﬁ%%g%%?% 15921
NGF (such as anti-NGF-antagonist antibody) to the individual. [0078]In
another aspect, the invention provides methods for improving physical
8, A, Cfunctipn,iordh iidindouGP hasihg 0816L AN, sald Wistiedel COIApsiging or R;

.administering.an WO, 10883RCT/ |
s RS ISP BRI TE TSGR e arons
is 8, Ajndliddete[007risa¥ofhdi aspkarherennCEntisn R lideBasEthdas fof or

W: whdDRIBVRY;SEMEsSs i, &1 ndvidusl haung estecarhyitisy saichmeiaods some
comprising administering an effective amount of an antagonist of NGF
embodigeits. Ak anirraEda frgerremant B ey e ichiT YBOBURFsEHe
[0041] emedﬁT‘mﬂfﬂ&iM@Hﬁg&@H l%ﬂiﬁﬂeﬂpﬁ@@@@cﬂﬁ mgwmermﬁomes)
JIreating osteoarthritjs pain, dosing frequency i-NGE a i .
comsprigAEBT R DRRHOEH T BOB A B P o C I ESERD e ) N
whereifl BGUE NS, LOU8A]lsr Hnoidbls Aspadisttheihudhtiid NTpoo ¥id &) kitSRRiregion of
pgsitions ¢ isi ne or mare of t itiQRs '
SEQ R G s S AT PRk e o Jah
CDR3 appropfistiibiictidnsyhrecisBi00ior Gy, of thevrhutipds dbschisedV:

Whareizl? %{%3 sdaeinye Ei%%lﬂﬁg Pioyides pharmaceyioakcompasHonsdordise

in-any of the met ods described herein, which compositions comprise an
Y106 inffeBtivh erhdunherinNeRsheigbmiersinchias i il okeshibdayys P

N, or AR ARRAIMAGe dicalyasceptahiedaidsy tOMBRHHI IR NG also
provides any of the compositions and kl(rs:ﬁg de cribe%for ang use dgs riRed
 [0042] herein HEPRFIATRS cBIRERICBRAR AT RE BRIEPREIE EHAPSP GE8T5r0eS

compri[agg%gii@éugﬁa@i wﬂmqa@fnéo%ﬁiaﬁgp@mm@gfdcﬁﬁma mﬁ\{mas
. .S S the nin .S nce-0 elmzc N
whereil) S538Ferd dﬁ?g% fﬁ?o é% ﬁ‘hﬁﬁ%}dﬁ'ﬁa%ge%aﬁ% and Sg?;lﬁinlty m%?t%gt?gn

SBQ ING). [BheiGhothisl GORE dhet Kabat EDRsSee Bopidtéd b Rdertsied of
sEQ iENEAN bold a@%é?k'&%,eqﬁtﬁz% RESPACHNG Y NIgWS YARIRO shows the
all of the 1 g

ghment owing heavy chain variable region amino acid
whereigdlypientdugty(PindHH(E8 human germline acceptor sequence (labeled

00431 VHA-58) 01512 SEQ 1R-NR:690n Ehihe-apeapiansriueraes grabietwith
[0043]
the extended CDRs of the mouse antibody Qié (Ig?)i d "CDR fgé%%% or
compricgng (SEECh41y XOeHo Y RPIA BB RS Ee S ST MO
NO:9, {eNTLES Substitutiond kg Is oL, 3+ anerTamewskisnutationt o NSERS;

.. IDNO:72); ( #gﬁ | containing. gﬁlt t reédC Rs Hl.and H2.
o0 S RS b COT AR,
163 is Asibodynl G deRFinethabd$E)Q WO O: 11, wherein Y1001is Y, L, or Ry -
Wherei%%olq{% %saé 80%‘ %&T\Qlﬁgj%%)é%%%?@; A, or S; wherein T104 is T or S; wherein S105
is S, A, or T; wherein Y106 is Y, R, T, or M; wherein Y107 is Y or F; wherein F108 is F or
W; wherein D109 is D, N, or G; wherein Y110is Y, K, §, R or T; and {(b) a light chain
variable region comprising: (i) a CDR1 region of SEQ ID NO:12, wherein S26 is S or F; D28
isD, S, A, orY; and H32 is H, N, or Q; (ii) a CDR2 region of SEQ ID NO: 13, wherein I51 is

12



[0084]FIGURE 1B: shows the amino acid sequence of the light chain
variable region of the E3 antibody (labeled "5" or "4 + affinity maturation
L3). The Chothia CDRs and Kabat CDRs are depicted by undgrlined e
aW)H B A italicized text, respectively. Figure 1B also shov(\iliCr #?é%”&tg%%ﬁwn
alignment-of the following light chain variable region amino acid
sequences: (2) 08 human germline acceptor sequence (labeled "08" or
1T,V 623;(GRQIDINDFI); 43) (i actiiorsequdttds Gafted wiharsn S911s 8
-&Xxte DRs of the. mou lRpdy91 lad, "GRR grafiedier:'3")
orE; Kg&%ﬁ%ﬂ!\%:‘ﬁ {4 m%egﬂli?gﬂ%beldgggfe%é)%%%quence's_( abeled "3+
[0044] affinityUnbtesraticmiise n2teds caticeSEQ. MIEETHSR) @) thaosRhE EbRtEHfing
oI matur Landc2 dabsled 25vies adia affinitsimateeation,
}OCamrt@'%%ﬁ%@%%%%t%gggd(?s described a_lbove).1 00385]F.IGU31R&$: ?r?éﬁ éa .
[0045] polynublectitecadivdinsiie agbBI AR e SR 4t an eatBRd Hba SRRp
as umGIRAMATARIGeGiN ehanibady s’ (SRR INGIEC P OBBINIGERE 3:
shows a p%ucleotlde comprising a polglgggle%t)ld sequence encoding
configuigE RSP g SAIBIR T LY SRR RS oty 5%‘ 77). |
(0046} [0087]GYRE % engiapheselittingdNGE e pantdntairvivandf E1B8i6ed

. heurons.in the presence of varyjng concentrati E
merin AR BT OSSO g e ¢ bl
antibodgattespendsisiensntéd (recronE. {50 88iFIBURES M ApHIdSFaring

the NGF blocking effect of vari ' IESENCE Of Sithae
conver%%ﬁ%?xg% lﬁlr%néneﬂlré f&%%%%a’%@%%%gsﬁown in lower panel)r%)% 8.r4

Chothimgimbbumgan NGF (approximately 15 pM; shown in upper panel). Survival
(0047] 0" E135 mause tigeminahARMIRRs b vasous aopesiay dtiensohtakibaly)
murine 911 Fab; and Fab H19-L129 and Fab 8L -6%5 W, asr%?iggsgg%

compriflyBOATIY A LA ENTB AL AP SIS REECoREBntration, ‘and

or 50. SRR dablei el oy pagli ke bugndyaFotizpendcitt aning
_ trigeminal neuron_suryi vith, a of approximate |

i e HRSEICEDN L W AHRINGIE s AP TC00 B AL e E3 e

polypefi@Prasence obiisspvehimare N3k Falie 30 dasdlet s shoomisc Efohyly

: _blocked hu GE-dependent trigerninal neuron survival. In both
Nos.%ﬁ éﬁ %%é'f;a'ii\'md e

‘axis corre'sp'(_)nds to antibody concentration (nM) and the Y
[0048}axis colrespohds:toect ibrdavplirs pso i PRI RIBIEIG AE R B ARy ody)

IS %MH 2 P&‘@Jﬁg&&ﬁ% niesl & STBRYDAGORGENAIODRANGHR/oY(DR H2
c"mpnf%%% 110 ﬁ83PCCT/ R b a1 0089]FIGURE 6: | i
regionio N o RO oA P r o LN 5 BRer Do) e
D No@%ﬂl Igi/taﬁtzé %?E@m&mlsmmdﬁapm;(smm i W&B?mwbrcﬁ’fel@fsm

rg/mi ra approximate . ;o sShown. In upper panel). Vival O
1D NOB P BB S LS T ST le DB SeER e
polypetaline Fiphed & anthbabid-tbquditagsant BLOBRS iasziwseshatagom SEQ

descr] The 1C50. (in pM f - o
1D NOREP bt e SR i e ARG RIS Wb GO Ao

IS shown in E3 stron%lé blogke
amino huiham NG GepbrdeiDRgEMiegion srisated ArvabEREPMNWEE6: 6, 33, 35,

37, 39%%8591’9@1@%})/ &%g?&ﬁéd@iﬁ%@! W&%ﬁé@bﬂﬂﬁ& NGEaRbANdGRErobr

approximately 1.3 pM In the présence of 1.5 pM rat NGE. Fabs 3C and HI

the an@ab 1o atsoswonglyHIdH Qplﬁj@ﬁlae‘béaéeﬁﬁ%éﬂﬁﬂlﬁt%%n

embodHMM kL PRV BERGH AT dRERes e 165801 bilehd aritilb ki esqniscka
s"aturafln concentration of NOR In b %panels, the X axis corresponds to

ShOm’dﬁtﬁ%é)}%W%ﬁﬂé@M(ﬁ%ﬂ)l%ﬁ&tﬁg Xis corresponds to counted
neurons. [0090]FIGURE 7: is a graph depicting resting pain assessed 24
hours after surgery and showing that treatment with 0.02 mg/kg, 0.1
mg/kg, 0.6 mg/kg, or 1 mg/kg of anii NGF antibody E3 reduced pain. "*"
indicates a statistically significant difference (p<0.5) from the negative
control. [0091]FIGURE 8: is a graph depicting resting pain assessed 24
hours after surgery and showing that treatment with 0.5 mg/kg of anti-NGF
antibody E3 significantly (p<0.005) reduced resting pain when injected two
hours after surgery. [0092]FIGURE 9: is a graph showing the results of
BlIAcore analysis of the binding



affinity to human NGF of mouse antibody 911 (Fab). Mouse antibody 911
bound NGF with a KD of 3.7 riM, koff of 8.4x10-5s-1 and kon of
2 qu’ﬂ,})\/ﬁ(-}%m[(‘)OQB]FIGL.JRI.E 10: i; a graph showing the resylf%gjusm%mml'
BIAcore analysis of the binding affinity to human NGF of antibody 3 (Fab)
(referred to as "3E Fab"). E3 bound human NGF with a KD of
ougpEroXRE AOLAN GRANIBA KON SLEbR R RSP
{ kgff of about 4.2?_(18?5 s-1). 10094]FI§UR1% 1_1.ki is@é{?a rap Etde%?ﬁr% anEOdY)
COmMBRLEIRS A Ags geldsseHaTRRe (aetiors 6f IR saitiss rb e pt6rS Rk Andfed CDR L2

regidd] 2e188EAS8655QY YPATCRDEDIRdIRg et eis kOIS RIDNGE AR IR and (o)
(shown, in black circles) and NGF and p75 (shown as hollow squares;.
SEQTHGY0S#R WHPE LPorBS e BRESHIFMIEH bF RAHBSaY ISEgrary e aeine acid

sequands GOtiesRO0OR DINGHo I 2Q6HLE08BBRO NUS2006001:3921 hinding
b éﬁ%‘{%&m tweaxiﬁgum@?urg. Increased cqncentrations of g:ab E3 blocked the
BT AGHION o NEE Wit YEMUS SN IR LA BYPa & e E L sighgirn)
selecrdcfamurBEdIIRND SN B antibdrly Ik 3:{F athp canbediiiatio beyalepMNGEE
: ' F binding.was observed (as show L f
e £ B L S R S SRS R 5 6
7, 8. dpintil ettenearedbasniEsthndobasiide SuthivabofiEbS: Smmofisetrigbthinahino

acid RRMEABS: NG RIRERNES Ridwiman NESang varigys,concentrations of Fab

E3 and antibody E3 was assessed. The X axis corresponds to NGF
1005%inding SRewqHnAaPRFtHboITRIeBPESHCs I RsRGs fawic ot aftibody)
com;ffigﬁgﬁﬁf&_h(ﬁﬁg)gdi@ uéfqa%gét(ﬂt@ﬁ'@g@'m&@giéllniﬁa_@% a*@%@gl RSi)aF EDR H3

. levels o ibitjon -dependent survival of trigerninal neurons when
el oL A 50 ST MO VR IGE irE SIve QTSP as: &) SEQ
ID NOGmBendbNBH bisdind RS Fakuttsr o Birsiiubite @ed whdler 62; ()

tibqdy-has two binding sites). [0096]FIGURE 13: i a graph depicting .
S e R BN EShaRE TRt e ahE (e o acid
sequuEOERd:; s rdllE. A yasfantiobdieEB (sofiBQrianyles; skfesied, 59as1,3md) 3.
tihady:9d Lsalid Gl GERIRY AL hesin (sha
o %Olzlguares; %léﬁ’e%lég%&@%%%?gtﬂé%%ﬁlGF-dg£%§§%6r§?33 of %%%Sj% =
- resiopigemiaie e IR e PrdséficeBof®.42ngnhbhulmeat e satbrdiingits, the
polyreprditions): Thepk ayiscareshenisinsensaaiationelanthedy (pMmand
NOS't' Y cgwceég}raiﬁn i«r:ﬂ)'rrﬁggponds to counted neurons. These results s
dEntdndtratdd thit StiBtha EPefiecat: e pligrmica iy e terprasss one or
more eiftier mmbusecih onpeianalaoti-NG FRMIb oY N1 1405, IBEANSA 8. In still other
immunoadhesin. [0Q97]FIGURE 14: is a graph depicting that anfi-NGF
e et e A
showinimiBiE thEre0ibAal Gurival pPoidoted by. NT3, NT4/5 and MSP, even at
ntibod rati igh. T .Lepresented mean
[0051§ntibody;concent %EQ@%@% ﬁ%@&%%%g r%%%%ﬁz&%% SRS MERy)

“percent survival after 43 hours In cu ror of mean, n=3tor
COMPEANE eRAQTIOME TeRRABIN fild servinsedbadreed R equbsilivhovonindier ID

NOS:8cEzexpement{d9p% survival of trigeminal neurons grown in the
resence of saturating NGF concentration). Various concentrations (20

(00520, 2 nif BaPe ST B SRR @il SEA0H-NEHigtiey dhtiuroasen
antagaithaip ) fatbinasendsedink he prese PEBry it addes AR raphim.

termed,".control’), 400.apM NGE (termed "NGF400pM), 10 nM NT3 ,
e N S K G B0 N WP e b - RERRRSA PRl iruch a any
of abcO06/Y] 688BPICITUSL] 06 (32X AR IS)FIRILIRE NG S AVGIAPEM, 60 pM,

depicting that anti-NGF antagonist antibody E3 (Fab or full antibody)

(termed "3E in the figure™) or mouse antibody 911 (Fab or full antibody)

did not inhibit the neuronal survival promoted by NT3, NT4/5 and MSP,

even at antibody concentrations asltigh as 200 rtM Various

concentrations (200 nM and 80 nM) of E3 Fab and full antibody and

mouse antibody 911 full antibody and Fab were used in the presence of

no added neurotrophins (termed "no factor"), 400 pM NGF (termed

"NGF-400pM), 10 riM NT3 (termed "NT3-10nM) or 600 pM MSP (termed

"MSP-600 pM). [0099]FIGURE 16: is a graph depicting that anti-NGF

antagonist antibody E3 or Fab



E3 did not inhibit survival of E17 nodoge neurons promoted by BDNF,
NT4/5 or LIP. Mouse anti-NGF antagonist antibody 911 was also tested,

and similar results were observed. Various concentrations (20 r
TR R

ibody E3 (termed "3E in the figure"), Fab E3, full a
911, or Fab 911 were tested in the presence of no added neurotrophins
(termed "no factors”), 400 pM BDNF (teoued "BDNF-400pM), 400 pM
50 pMNT 5 X texdhec: NFaf5loroophay, e SR 519 GBHREEP LRI Egfyducing,
1994 S icNg thal AMENSE @ntagonist-antibttyn
an.d/or %%ﬁ%%é}%ﬁ%@?@uﬁal of E17 nod S'n 0 866%3@0
IC50 (BONBresePasbrhart, Manded N&?&@ﬁﬂ%‘ﬂﬁ@(?gg r?l\ﬁe%ol%ﬁ\/g,@:ﬁvﬁ of
oM, 60730, B8 SarmedhBio é’;bl‘;}l‘,%fi&ldﬁ,eé&dﬁﬁ Fobn@isitneectested, imttie blocking)
" presence of no add_e neurotrophi fgtermedz"cgntrol'%}.éloo g EA\H:G
b RGP B AOOL A TG Erhiod KT 200G Car
presenBd Ao lierMeRI bIRGTH ﬂﬁg);oﬁﬂhﬁim]f@%@%ﬁé= é@é&ﬂ@@hﬁoﬁ%ﬂ%a’ A§
nociceptive response in arthritic. rats {r [ [ .
SYRREE e S e S O

dependbmglgivial obmolase BA hfickigaimitg) roxonroitgnd; 1% (arhaayonenef abgt
15 pM;bg)Ng% ”&Oaébrhqome&?ﬂ%‘_ KON PoBlFY eantOsdayd) MesRL, 30 pM, 20

ministered to arthritic mice. Vocalization intensity, Yslues areﬁéﬁessed

pM, 10rpiviVs ad/inedass; swlfer. (9o fadurggsaadien BIedeRs R athg

depen Jl{x?SMaﬁ‘%tﬁH&Ee@1@9@&%@1&%‘99%@&@%iﬂld@l‘i(ﬁﬂﬁliﬁw@tﬁseme of about
P _(?r eumatoid arthritis modeyl&)dafter admini % {i &)f M?F n it;&fji S@ny

15 P\ DEEBOBERT R0, W06 By LPN et TR) 16) R (RDrig ey, o

pM, 1QM08Y144; 2Re/6R%) L/6F BN ontethgiein Bfimigykbam dned ity tdver 10

ays) were administered to arthritic mice. Body weight values are
receptghpressed in grams as mean s.e.m. WO

[00532006/1 18R3ME 494520 B/00. 8B PLOIF GUREPSdet wigrapan antibody),
demonstrating nocicentive &1 isralairReuraateld e A 2.
wherei R RS Ao of .ffe?%%%a%%%%*@ami-N?é’Emib%%o .

nM (s(OL003mg/keh@0BnivE/AE) DBINTEAMN AP MgiRE bR BPYnd
FationRtEPSItAVAIURS 218 LMESSLEhIA IVURSNEAsS), suelior (b) inhibit
?0 p%%%%%%@@% %ﬂ?i%)é%raph (E%mtr_ating effects of anti-N 553 tib, gy
a3 G R GBS0y L § BT ISSERRS D 41 P e
preseﬂ@é%ﬁ%%u{n@tgmdafmsgﬁig agaesbzr afiies i ;;mxmmfmﬁpbérﬁmé%m,
anti-NGF antibody E3 (0. 23m an : I
10 B POLEAHGURE 297 s AL MR e ) R e
E13.5antbeds Az eomweightdo 3650 Gntfiktivaatsgrofiottbid st Gbefepout any
: ter adminjstratjon of differe f anti "Q)gy %?a(&lﬁ%?b‘ dNGF
of 50 ﬁélﬁ'@l% @ﬁg ?gr%% @g‘?&@qgﬁ’%@‘ﬁ%ﬁa%’% Sody We?g ht value_sm
with Mgre nffmitalized docD dye K0 1OBIFIG UREPS cabpriaans £ Relipertdss{®
bind Niable region-aming AGiH SEIYRRGR/or (b) inhibit human NGF-dependent
survival of mouse E13.5 trigeminal neurons with an IC50 of about 100 pM or less, wherein
 the IC50 is measured in the presence of about 15 pM NGF; and/or (c) inhibit hglnan NGF-
- dependent survival of mouse E13,5 trigeminal neurons with an IQSO of about 10 pM or less,
Wﬁerein the IC50 is measured in the presence of about 1.5 pM of NGF, wherein the IC50 is

measured in the presence of about 15 pM NGF. In some embodiments, the polypeptides (a)

. i
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(Fig. 23A) and light chain variable region amino acid sequence (Fig. 23B),
as numbered using sequential numbering, Kabat numbering, and Chothia

y f'n 107]FIGURE 24 depicts the changes in mean 4aily:Rals/013921
Rﬁté%%?@%%%? administration of anti-NGF antibody E3 as compared to

baseline on day 0. Y axis corresponds to reduction in mean daily pain

intensity (VAS score) as compared to mean daily pain in ity on day,O.
bind NOF avith eSmediendsae days 1&&%&?&@%&‘8&8&‘%&%@&@1@1}%@ 8‘%?%3.
curvival SHOSIEIGYR E d o dlanigts- oA Scaedibsadiipddtoation, ofherein the

~anti-NGF antibody E3. "SE" refe_mdaég Féﬁ){ﬂ&%@ﬁ FIGURE 26

IC50 is ghepretsher e raianshal PheRick FEd pain intensity difference
dependﬁ(l.';;t %’é%)nﬁ% a; g@%f 1? gi,agﬂ%bjﬂ;mmﬁawﬁha@ggﬁﬁ?uaa ihistiation
e e B3 RIS g st scare mear

, pain subscale, physical function subscale,
[0054] and stiffnass/lnstale ftonmedaiptitn Heryinspdeeh adbnmiekatd FOr dferent

e d0SES (3 palkg: 10,00/K Rl 300 PeDghence t
mvenﬁoéh?fﬁ\?égﬁ%%ﬁg%8?@1%§$?§%£%?§ %?;%%{E% error. X ;!xes cggr(:sgg noda?)

amino ﬂ@k%@@nﬁﬁ@ﬁummm@@?@@mw&gﬁéd;m ¢ (B grgrenges o

b 9190P&L ipe Anden Punask sesh REFAILED DESCRIPTION
Mab 91%%@%%@3@%%%%&%1]The inve%%%n_ isclosr%ﬁ !’l'lel’ in pro idestide or
[0055] anti-NGreammgBhrsiaaBoli LIFEIMIRINE™ (S &S AlmaR NER) With
antibodgéaf_}&g{g%%ﬁaLt}%%&?ﬁbhlﬁgflizb@hzﬁ%idﬁ&ﬁhﬁ?@ﬁﬁ$@1ﬂ¢¢d999mdes

erived from E3 that bin , a ethods.of maki |
o A SHTSHE SHOENLHE TG RN DDA e
embod AUHROMN: Fdypepiate ginds doamenibgtpsefaotorort) arthehethods of
making,and using this anti IRyenti I auidess BRe polypeptid
embodigaiitse ?&@%%%Hgd%ﬁgagﬁﬁﬁl%ﬁ%i ?ﬁg{ biﬂid&?\lrg\}%\%g%d polynucelepc()?tijélpgéJ le
(such seasadifigds3 antiptshs Ao olypep ST Thetthahticrartngt the

T e
e el el s
with  RE16IR, 180 AEQVIdgS sretbads doidrte\hatiolypptikdy creatilg Osteonririts
Rk v A i e T
amino acid sequence (such as a variable region sequence, such as a CDR sequence, such as a
framework sequence). In some embodiments, the polypeptide comprises at least 1, at least 2,
or more such as at least 3, 4, 5, 6, ormore amino acid substitutions relative to a parent
polypeptide amino acid sequence (such asan antibody 911 amino acid sequence, such as any
one or more of SEQ ID NOs 9-14). In some embodiments, the binding affinity of the
antibody has been altered (in some embodiments, inereased) relative to a parent antibody
(such as Mab 911) affinity. In still other embodiments, the binding affinity of the antibody is
lower than the binding affinity of trkA receptor for NGF (such as human NGF). In some

embodiments, the polypeptides may be antibodies. In some embodiments, the antibodies are "

human antibodies. In other embodiments, the antibodies are humanized antibodies. In still

16



[0114]The invention also provides methods for adjusting the affinity of an
antibody and methods for characterizing a CDR region. General
Techni uqsqL(;llS]The practice of the present invention will egﬁp} 2006/013921
uniREL%BtHewise indicated, conventional techniques of molecular biology
(including recombinant techniques), microbiology, cell biology,
biochemistry and immunology, which are within the skill of tge rt.%u h

other ubRAICES AR SRHIHEPIGN) FPBI R EARRE Utk Se MR R B

antib ;k%@@ﬁg{ﬁ%lﬂggg@@ @lgm?%gd eSditi\er]] (S'ar(nbr‘;)ok ef; al., 15;82) C(IJ\Ld tSpring
arbor Press; Oligonucleotide Synthesis (M. it,.ed.,.. ) o)
[0056{ Mole RRBTGHON, P BHUSE: et Bt oA e St e
comprdifn elisciedtidto 8 Anademid Presabatiineals@bii€ulture (RI.
reshney, ed,, 1987); Introduction to Y - -
s S SR 9L T AUBAR. Kt
a polyhadiertiterynBrdizeduiiegipant DoytezipB o BhgfrnsbathiED @iNdwatdlstermed
wpqu 11993:1998) J. Wilay: : i yNAlagy(AcAEe MG HIRsS,
: ES I}%zg_ %)H?éin%%oeov%é?é%hg’r%ggr%%%q%nﬂ%%é%%.M. Weir an%@g.c.
in FigBatRwl 2ectbsr s mramsier RAssI8rs it S shata R ICRmanGPRAY i gt

showr?ﬂq*’l%a?e {Zabg, fdsm B8 DnbaniPiRtaasisdit MeletianBiokagl: thaldble
- - Ausubel et al., eds., 1987%; PC :The"PonmeP:aqseE hain eacgon, (Mullis

regionsfigm adightede) Jedi iSO I tHERSIS 6y (Y ColigaR et al.,
embo@ent] 834 shet RiatesolsdnMelecedanBiclagyr iWieyrantiBorgio1999);

Inimunobjology (C.A.,Janewa d P..Trave X ihadies:
(CORRGH $067 Ko TOEeP Do e Soniool P HRRRE fres 14
and 18988-1989); Monoclonal antibodies: a practical approach (P. Shepherd
nd C. Dean, eds., Oxfoy | | 2080Q): Wshigpnrtibadies,a

0058 boratoquyl/arrﬁ%tﬁﬁg?s .cgg%rj o%é\?g{ﬁ{dé%%l_ggn?iﬁ(%olggs)%ring Htarbori;}l%l%oﬁgt%ry
polynhriestidd 990 prThdenfalsotired (3 Zhrem aaby Bmes el nprkiidsd

compASRIEIIC RUBlishERS. F99RNRBAC NS P FNsiRIes anthPractice of
Oncology (V.T. DeVita et al., eds., KB. Ljppinc %or‘?éﬁarg/ ]t 9136) .

10039 efinitioRsFotheAResnscAy RS BT crags I fsles &

an £39086ific.hineing @ potar aekisucl ATEENh OMydrERes polyiGcebtidd AgRH.
polypeptide, etc., through at least one antigen recognition si ted |

1o an A B AT B R E TN OB e e A st ek

 chaint®ifh £oeripAsSEst NG Nad Piiy8Rindnarehrontsioikai thsogisstion is

. _but alsq fra 1S thereof ' N2 ' ;
o e e e B

with adepasiyrothbembdTieE donfifurtfdh of HAMSHbABY Bd AN HABIeERE that
' ' RS aniivodyrckidesiansantibastiief
5"‘“‘%%%%%?,)?3 éﬁhﬁglg%%ﬁ%?ﬁ?agﬁ &@%%?J b-class gﬂ{l}ereof%i and tE{ ded
 aspecariibitipHERd TR eloie Ay PAEOIEK GEBEREBBENATIY e Shibaty e
in thADIPRERIgEMeNcapbina eeRsiARKAETANL OF Tt HeaY Y PERES94; and/or
immunoglobulins can be assi ned\}o ﬁi ferent c Sses. There ﬁfigé No.
- (b) 0%8%?@8&%@8’?‘?&%%@% hiSaie ‘T&B{?’IS g Ana Fgﬁ,an ‘

pTAS8Yeral of these may be further divided into subclasses (isotypes), e.g.,
lgGl,.1g02, 19G3, 1gG4, IgAl and IgA2. The h -chai 3 '

m“@ﬂat corrf%ﬁ%%gétrog §¢&i Srént classes %??%%?ﬁggg‘%%%@%a%a le {ithe

antibadphsaichditdine pstibngdy Sagmantaher iy pessidastirsRyibPA S&gBUNit
structures and three-dimensional configurations of different classes of
immunoglobulins are well known [01171"FVv" is an antibody fragment that
contains a complete antigen-recognition and -binding site. In a two-chain
Fv species, this region consists of a dimer of one heavy and one light
chain variable domain in tight, non-ggvalent association. In a single-chain
Fv species, one heavy and one light chain variable domain can be
covalently linked by a flexible peptide linker such that the light and heavy
chains can associate in a dimeric structure analogous to that in a
two-chain Fv species. It is'in this configuration that the three CDRs of .
each variable domain interact to define an antigen-binding specificity on
the surface of the VH-VL dimer. However, even a single variable domain

(or half of a Fv comprising only 3 CDRs specific for an antigen) has the
ahilitxs 10 recocni7ze anAd bind anticnen althoirioh anenarallvy at a lowear affinityy



This definition of a human antibody includes antibodies comprising at least
one human heavy chain polypepiide or at least one human light chain
¢! i ne such example is an antibody comprising =ripg-Hight&haite21
aﬁ% %%%ggsﬁ%avy chain polypeptides. Human antibodies can be produced
using various techniques known in the art. In one embodiment, the human
ntibody. is selected from a .phage library, where that phage library .
1006 oo B HSRE Bi b (CAUGRAN LEA 1050 Naturis Setsion and
cloniBioteahsolod yip $4:36%:@ 145 Sheety of tis, 1998 cRNAS derduyd herein.
006335:6157;6162: H DR, A9 il Blol, RAT:38
(006 X Egi“??f (&%%%g%afg %%%Stgﬁ H éﬁ ibodies can also

arks e{& al-, o8 uman anfibodies can also be
inventiracheenyp mttsthesidryethadimanth eensyiobL i thsdipsiér da i yevrtealifisiguence
to a pBIhuBNEEINMGRING ARASORNCWEIRITAHRBIADYHN. IPRES AR PEBR

partially or completely inactivated. This a[i) roach is_described in U.S.
sequepeRB At @g?sl,mwéewlszs%}gss;lé,s%,é%}%}8%,@2%’, Y3445 and
[006%.661, t61|1_§ -_aﬁﬁﬁé@ a&p@éme AR i@i?ﬂd&@@&@@iﬁ@fﬁ@@ﬁ%ﬁmé@
immortalizing human mphocytes roduyce an antibo recte
enco Rl SRR b ER YSURIFE i FBHOCAAC Y e PR R T B an

polynneidtidal omovdinh @aciiggechihtinan izéehinivitno)bBed AT GC ChlePaVals93

M tibodi C T I ' ; C
B U S DT R L, 0 BT
numtBAE0\378. o1 RTReHivherio somtibouieetivestels e issectmiariiesswherein
polyn%@E&%gig&n%Eﬁﬁg@?fato%ﬁmm@Slgeﬁggdé%'_‘lﬁ%ﬁe R8I GhRinsit

IS homologous to cofresponding Sequences in antibodies derived from a

nurbga pRATAIEPeckB ot R GRJTRA 8 4EMiEn ) esstlimre s iAghe

polyrRHRRRL G NeIEhAIRS IS BOMPIRTUIESIe, FOrrespon ding S8 uRINGas Bnts, the
another. Typically, in these chimeric antibodies, the variable region of both

host ¢hrospRr AR BRSNS SR Yo BiThs OFartiBste i d8fived
polyfierRbonesnes @oafimambealss Whie the BarstBIB poitibAsi8E; and/or (b) one

ho ous, tQ the sequences in, antibodies derived fro .
o RRERRLS0 UF SOHSICES bl dphad T om oI, OFF s
In sonegiots dartertvehishtiylbie dervediienceilesently known sources using
[oas{fad"y ayailable hybridomas, ot B gelis,fiomnanPrmanhost 6i9anisms ia.

ombination with constant regions derived from, for example, human cell
In anpihp asperinibevrmilandsvariais byenivastprelativaiapl of eadstaitiolly
puﬁf;gggparation, and the specificity is not affected by its source, the constant
region being human, is less likely to elicit an inlmiulr&%lges onse from ?
[0063uman SWSRRPSIEPEe HHANGAIAS & copep!ex of NG bound by any of the
 antib300661 LOBBINQIRIS 200610397 1 linjeciderthipacy didddhplennstssibied. In
region from a non-hum io ree. However, the definition is not limited to
MOW%SBS?Eé%éPWE%ﬁﬁ% *Rifctional Fe region” possesses at least
[006@ne effediombithatiopcof, dindtivensiequenpbaFpacygimal Exepesltop teffgcisong
functions” include inding. r LOXIG] C);
e B TR A G
descr{p@ G EYirplagorypbsisiatewitr bepimpieitierscaimsuifasd e aapbody (& r gn
antibgggfl_(f@rﬁtﬁﬁgﬂ{@g BERmelcoBHch Efesip sl shaenemihicinguiethpRC
_region to be combined with a binding domain (e.g. an antibody variable
eXCipgRiinain) and can be assessed using various assays known in the art for
evaluating such antibody effector functions. [0123]A "native sequence Fe
region” comprises an amino acid sequence identical to the amino acid
sequence of an Fe region found in nature. A "variant Fe region” comprises
an amino acid sequence which differs from that of a native sequence Fe
region by virtue of at least one aminBBacid modification, yet retains at least
one effector function of the native sequence Fe region. Preferably, the
variant Fe region has at least oné amino acid substitution compared to a
native sequence Fe region or to the Fe region of a parent polypeptide, e.g.
from about one to about ten amino acid substitutions, and preferably from
about one to about five amino acid substitutions in a native sequence Pc
region or in the Fe region of the parent polypeptide. The variant Fe region

herein will preferably possess at least about 80% sequence identity with a
Nnativve ceadiience Ee reainon anclior with an Ee reainon of a narant



[0127]As used herein, the terms "ES", "3E", and "antibody Er are used
interchangeably to refer to an antibody comprising the amino acid
s%&yg&%il(%gge heavy chain and light chain variable regions $howWR,} s/ 13921
Figures Q ID NO:1) and 1B (SEQ ID NO:2), respectively. The CDR
portions of antibody E3 (including Chothia.and Kabat CDRS) are
diagrammatically depicted in Figures IA and 1B Figures. 2 and, 3 show
Iﬂﬁmy})olynuclgbﬁé%@eéﬁmfn&?\éﬁwiﬁﬁdsli@ﬂ?gmﬁg,ggggﬁé%@w ising
 comptiienbgamysang lighi:chaisovaniable iegignssbawevior Bigusasotibsaioel dbBbody

respectively. The generation and cha acteriéa%tion t‘ﬁf tE%%LiS des rit%ed in.the
E3; R oS ISTHETLAY BIORGRAITSALING o b AP ek g,
mtib&lgg%&tiimhbadﬂﬁngﬁiﬁtﬁmﬁbbﬂ?dim Eg@ﬁmﬁnt e 'bhﬂhilmﬁh_biotq)gisﬁbgﬁvttby

and/or downstream pathway(s) mediate . ; ability to
SRR e SR e
[0068Jiscussela hardier, mptitotiesrofitenimventdrardeomveisaysine &t Fore

f th racteristi [ CESh .
co e
encodiratiabeavybrZ006) suitREamETHDSS 1 FRHBdrbieht

chain’%lsc;lcdé\b%sﬁ TAr80F A EGee Mo PRIy aRtdappaUsRn e the

encoding E3 heavy chain that has a depaosit numbe . )
polvpeiacigos 28 P seEH Nt ?ﬁﬁﬂb&ﬁ@ﬁnﬁf&fﬁﬂﬁﬁﬁf Messtnes
generBfersIIoviae BNtigevesng e dindiagngtaeastitodhat occurs between the

antigen-combining site of an antibody and the specific. antigen recognized
[0063]y, that aiﬂi%%?&{}ﬁfi AP efa R §/mrleé~8¥§ \fcv?tﬁl#]%)(gsrgi %nfr?%ﬁ gEﬁ%S%g@%
polypethicinuutinaessiy i) diseibadhredothietaptabiyewith erretstpelynucleotides

roteins)..[0129 i that i inds.' Ak rentiall ;

enco B B B Ao o Lol ot o o
both ighimell ahderseinimabidartIarIch SR @Sy WiE ekl spbasrerlly
follo REARYRLA RIRGIG Bfe Blagny Al KAAKSLIML R Bife i RO Gl dmsald to

exhibit "specific binding" or "preferential binding" if it reacts or ciates
[007¢hore fre% apRpeAsRECFaiRIYY SRR e &6 %*%ﬁ?%%ﬁ?&i%&%‘r“
humA U Witlapariaway eslhprusybstangs ihapiddqas wih pliefbativesoelss

., or substances. An antibody "specifically binds" or "preferentially. binds", to
RO BRI e
nervegggate thetatioiihan ifbhegehpattidessitdtaimpantitode Xamiessmnd berein, -

nti that.specifically or pr ' ' E.eni y d
e AL By H s A i A AR Riced,
blockadddoswithegrediter duration than it binds to other NGF epitopes or
{0071;0 n-NGH,epiiapgs, Jids alsondersieod hureadingthisHetioiion hahsof the

xarnple, an antibg y (or moiety or epitope) that specifically ar
polypsigtidee naliing antibrdinrstighgetinay S fivay h SrEpberiEaRo T he presence
of N@referentialyhingita R seconditarsatvas NGh aigpagitc hinsing:sides
éggrgferential binding" does not nggessagjl re%uir,e alth Lé%h it Caq&i%clude)
descrghad herrényingihg: BEhtalR bdRaSEREEEEEY, FErtithdE 16 BIRainG
qualiti@enenprefgientialivio dingHRl 3N Ihe teimel olytheptdéiotolijopeptide!,
"peptide” and "protein” are used interchangeably herein to refer to
contigslymers of amino acids of any length. The polymer may be linear or -
[007Yranchedpitméecopptisbanodifisth aimsthodis! aediicrnaiy bi administering
int db -ami i j '
o o by o e o
disulfide bond formation, glycosylation, lipidation, acetylation, -
phosphorylation, or any other manipulation or modification, such as
conjugation with a labeling componept. Also included within the definition
are, for example, polypeptides containing one or more analogs of an
amino acid (including, for example, unnatural amino acids, etc.), as well
as other modifications known in the art. It is understood that, because the
polypeptides of this invention are based upon an antibody, the
polypeptides can occur as single chains or associated chains.
[0131]"Polynucleotide,” or "nucleic acid,” as used interchangeably herein,

refer to polymers of nucleotides of any length, and include DNA and RNA.
The niiclentidee fan be denvyvriboniiclentidee ribhaniiclentidee modified



[0133]A "constant region" of an antibody refers to the constant region of
the antibody light chain or the constant region of the antibody heavy chain,
em?%j@#m%gg in combination, [0134]As used herein, the termy RENS 406/013921
growth factor” and "NGF" refers to nerve growth factor and variants :
thereof that retain at least part of the biological activity of NGF. As used

. herein, NGF includes all. mammalian species of native sequence NGF, .. '
R e S e M e
the preféy poetapplypapiide that is bound by or activated by NGF. NGF

ceptors_inclyde the Trl eptor and the p/5 receptor of any ..
Ol e e T L T 01 F R o g
rhew@mi‘é,a@@mﬂ@p@ind@e,imiﬁd%éy &&@Iﬁ@l@&ﬁ@@@i@@ﬁ' /8200 6fongIIEF
antagl I SCMBLEEE RELGIR AR NG F-A0@gRRISE ARUReAY.: (ReIEDaNIsab N nar

termed "anti-NGF antibody") refers to an antibody which is able to bind to
an anff¥E R ARtHERTBRE REGROGIOIS Gleab s tivifiBF e PHeRAidBE dnngatswagpd with
rtheurPRRAIRIRE rﬁ}é.NfﬁEowb' dbﬁlﬂ_ 'Etgih iﬁﬁlﬁ%’]&hyﬁaﬁl aniAeeRisd aRtike ﬁlb(oufj 24 hours after

.encompasses. antibodies that block, antagonize, suppress or reduce _
S ST A (Y RS TRNOBISal oL BRI Sl epednplevisied
withipativwey daneshated binNGh sigralingNsChnts: saie pidb béndingsamd/or

_ licitation of a cellular response ta NGFE. For .purpose of the present . .
e Al B LSy IR LTes s I T N B G

impretipod ! Srdofpassiaty thegitevicushe iddhtified. terms, titles, and

nction isti GE itself..an-NG
T gt e e B o SRl AD Renge of
rheurgaigia spbEisPpBs EawiEHngahyTBAid edhidyprRincenRRIFaDIiblgeid
arthriBS Wity RIB suksRIbAlnulified: aereasrd R:DEUIRIZEiNRMM opment, or

meaningful degree. In some embodiments, an anti-NGF antagonist
progrgsHpbal Bivae et erdndip Ret I A A el AatbRRAGP BRI to an
admitN$HIritg cRRITESUE BraGupT 5f andAGFl eAthebhBtharierab asliRrg Alsvidtal.

nti-NGE antibpdy binds NGF and prevents trkA receptor dimerization
10078 o ARSI S BT e S BRI A B oacory
- cacheaitifyvodigd bm)mﬂvﬁﬁddh&ithim@ﬁ%]'&ﬁhﬁisﬁl actindiyldbNGRprising

. lly refers.to ilj ] r activate NEW
= L A ety
[0076hcludestaripaher srmmréeintentisioiwing tHe Aty es i an INENS
osteokBRRRIOSASUAASRRRBRUP LG Ak RS AR %ﬂé@tﬁ%%ﬁ%@%ﬂ%ﬁﬁ%ﬁéjst of

dimerization and/or autophos&élorylation; the ability to activate an N

nerve, GOSPtbFSTER MGG pririay-NHE aBnep s raibet de it ftividiaion,

[007proliferatipan swadvabear avdihang eihetclisnarmiticall RvsialoRidence of
the_case of neuro c eripheral and_central neur

osteog A S ENETaR) L5 et ERES G AP, P

osteomehriGtrpmismitidoatdiyineiicapeptjdevidigasagnd pegensiatioi fodlowdngtis

. .damage;.the.ability to promote survival of. mouse E13.5 trigeminal '
ra B e R LR g o
antag{Oi8SASGIS uidieze antSUBE ruttidlyisp ansbralforts theniratistiddalvhich is at

10078 ast 5094 RSB, {- ?Lspg&fatﬁﬁqm&ﬁmﬂ?]jMHQ)m@fﬂéﬁs%%%%%g%% g%?%cgp

: % pure, more preferably at least 95% pure, more preferab 98%

ﬁmc’nﬁa @,%%ﬁ%rﬁ?&?ﬁ%@@@%pﬁﬁéﬂwl@d comprising administering an
2006/110883PCT/US2006/013921 101391A "host cell" includes an
individual cell or cell culture that can be or has been a recipient for
vector(s) for incorporation of polynucleotide inserts. Host cells include
progeny of a single host cell, and the progeny may not necessarily be
completely identical (in morphology2dr in genomic DNA complement) to
the original parent cell due to natural, accidental, or deliberate mutation. A
host cell includes cells transfected in vivo with a



polynucleotide(s) of this invention. [0140]As used herein, "treatment” is an
approach for obtaining beneficial or desired clinical results. For purposes
O%E)I%’{]IY%X?E]&QH beneficial or deswgd c.I!nlcaI results |nclude,.kg,;(flx]%gi,‘[')l(g)l;o13921
limited to, oné or more of the following: improvement or alleviation of any
aspect of pain, including acute, chronic, inflammatory, neuropathic,
_ post-surgical pain, rheumatoid arthritis pain, or osteoarthritis gaw Eor
effectivopumpustel GhHREVE A Borurhiat BNt RRNES! ARUORSASER, but
individu@[€ not limited to, one or more of the following: including lessening
: severity, alleviation of one of more symptoms, associated with pais .
[0078] incluciguanya8Best o TR PAE R RENIRG UrSrroof A hoss n

individ 2 AN A RatA-8eN sHiY iyctiosensaiiong ottt er tteffactilfectinsoumeugrof
drug

19, compound, or ph ceutical.composition i t sufficient to
oG AT GBS TR i IR el e S s
(0080] alleviationmae recuctionrits, fhinsinisanbiy sAnwMechiveorm st dapepE. or
. administered in one.or inisteations, kol RUIRAEES R il iStween
treatmgiﬂ%ﬁﬁﬁf{lasr? %ﬁé%%s\}%gg'ﬁe? ﬁﬁ%ﬂg}g&%ﬁ?ﬁpo%& or phanﬂéeuti‘c]\gtile
once evennwekitichdscaramiolhtvetiicidMstoiiseidilameliorate, reduce the
ooy Intensify gt and/ar preventheiRidRheding Rastsd wisabpsimy bevumiteidny
arthritis pain, and/or osteoarthritis painlplén some embq{iimentﬁaé{%e ackasin
one or meffecfilhe EFBRNGRRYFRSEUES i ar TSE (FEHG PatR) B PooR s
nd pro@?@(fﬁ‘%ﬂ'i? f@gg@qﬁmg};ﬂﬁ stding:ﬁ@iifoﬂaﬂg:{wfn@emmmymbmem
~and it may be administered befpre, during or.after | Gl lear or
The m‘fl‘?ﬂHP}‘éﬁaﬂPﬁ'@% AR BY 8?%3?%1&%%&%&3? E&gﬁg‘f l?r%el:rstood in
describlag linicaltsantexipaitetiectiverdseuntioftivd Ao sipBUNE T gntagonst

pharmaceutical.composition may or maynolbe.aghiguge in conjunction
(such ag e radll%ggo, ¢ %éo%%&ld, orp armaceut?ti:?[al.composi_tion. Thus %n
10082] "effectiVacamentith aiay e iarsiis idlin wrerasiient srhkamistanig Bhawy
use desolibad e 108 @F&H&%‘i‘%@ém@%@o@ SipgleRarRERIAYREG RS ieskidlare
given In an effective amount if, in conjunction with one or more other
of a meaigremshia desirable result may be or is achieved. WO
2006/110883PCT/US2006/013921 [0142]"Reducing incidence" of pain
means any of recin severity (yhich j de keducing need for
and/or amount & --;.,_ B —‘" gt H andror therapies

O) 0O ST Urug
(00831 gene_ratlymsg% ic:r:t&ﬁ&ﬁ@m?i_ﬁﬁll‘iﬁo_ MW}I@S%@Q%’X@@E@%M&?
. duration, and/qr engcy.(ingludi " /1RGO CHHEASIDE
feglonf?ﬁw%‘etg?) g gﬁi:%%eé?néfn aélrgli ir?d?vgi u%lr .%%@ias ﬁgderg%:)od by those °

and KebllieDis thedapticind bicuadsrtinast (ratyid Rolthangfitpisizrdsohiegetively
irure [ RO, and, A5 Qi TREhd:0f redusipeinsidente afid
Flm&rL%&rﬁ%q&? 3%3%%2%%%1%%%0%@%%% pgﬁ? ina inQ{zﬁg Ejreflpqu)s SE
sequenadm{a)s‘féiﬁﬂéﬁthéﬂmER@#%WSH&PWB%Q%%& Ag%eag’bna (§EQ
D NCEERe RN Bl e RCReS i%ﬁﬁggmjikﬁbhdwsm_ﬁmdfmwmﬁmﬁhody
inc ce In that particular Indivi . "Am ating’ .a paln Qr
O11 (e inbTS B 61 8 A O G THB D AN g < Alences
includ@BleRATNIIiS Raink e ARS Ade s Sering fomimprdventetient ard Br(FsdD
symptoms of a pain as ¢ ared. to ister i i
NO:7Ignk F\i%lf’ﬁ?\ﬁ%’ga’s‘??nﬁﬁgéﬁo aﬁﬁaﬂzggﬁr?g%@e%%%@ﬁ%@&o?gﬁuggon
affinitioshnadion G B BRI 1D NO:72); and antibody E3 (as described above).
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[0144]"Palliating" a pain or one or more symptoms of a pain (such as
rheumatoid arthritis pain or osteoarthritis pain) means lessening the extent
of one or more undesirable clinical manifestations of post-surgical é)ain in
WP iHARHALRP or population of individuals treated with an anti-ﬁpcrﬁ{lU 2006013921
antagonist antibody in accordance with the invention. [0145]As used

therein, "delaying” the development of pain means to defer, hinder, slow,
[0084]retard, SI&BIIXE, landiorpodpaniprogiessioncsfabaie, lighiishagn variable region

of the B9 SHHbGICAkhAKY heymatoid Rt itisal,f 9598 CHSHIPRINRENR Kabat
___ delay can be of varying lengths of'time, depending on the history of the
CDRs gie g A FHE R LI G ek okeiEs SR PR e a1
also shdtls %@ﬁgﬂﬁﬁ&ﬁ bsign ﬁ@ﬁ%@&iﬂ@l@éﬁ@@lﬁhiiﬂvﬁﬁ@% RIEHPARS RIRVRQHDbes:
in that the individual does not develop pain. A method that "delays"
(2) O8 Rap SETEHPBPHTERIhTESHRE CERRTO0 th keSS ) e
acceptiessgiopiog thefsmpioihe BxaegisdrOirRe Hfatrensigéamitisidecs extetlaf

" the symptoms iR.a-gi ime frame, nc ared to not usin
R B e, R S TR Sl e it
"3+ affiatistivatiydignifitah? hanio BEQUINEE . TR)1 4D] tRraihnas uigettihg reiimity
' iolagy .ingluding . reRIC. Nal _

o e LB R A G
. describsdstBaivgical pain, post-operative pain (including dental pain), migraine,

[OOSS}h?adaC?PCﬁmEQQ%’KH%|_a B@E&Fﬁ{&%tﬁ@iﬂoﬁﬁﬁ%qiﬁﬁq)ﬂyﬁh%@d\é@gﬂ@&é

kidney stone, pain associated with trauma (inclu |£§ traumatic hea

encodipg AR ey ST TR A4 SoERREY Bt Rl BN :i@etal disorders
[0086isuch asRItHURE Ikl ritis osicrRatititsnarkides potspaneyliissequence

Sew-n tive (non-rheumatoid).arthro ies, -articular rheumatism
encod R A L AR A A S T Ber (g
[0087]' break-tHIGURTFain agepeismpssnc ¥t deithnimmhinat vahceE), @ iphenalin

- tic ralqi les,of wain with.
the pre3 GO R A BALRGIRA ORI ot RO e R llonas
NGF qprteaiaainauimaidsaih Hsalneascueratbandstio reictediae uapis.

[00ssdysmenprtheRE1471 RAstEHIgIERLRAN GRBIENARIEARYY JETRRRSs Fabs in
'post-incisional” or "post- traumatic pain") refers to pain arising or resulting
the provgrepf either P tragimbodimas Iﬁ%%ﬂaw&ﬁ?%ﬁelﬁéis?@%é%?}%ﬂm
panel)ieiamd%grﬁaphﬁﬂéi?] diGH @ dioLinGiny mpm,eémemﬁ[pﬁqjmmgi@imvai of
procedures, whether invasive or non-invasive). d herein )
E“-S&%‘{?%%%Bf'b%ﬁueﬁfc?@é Rorii s samHE 8@% %a%ﬁs“é‘éf%?g}iéiﬁ%‘%e%‘id
Fab H\I\ﬂt.lﬁﬂz_lat?_ anchRﬁbr%ial—ﬁmﬁsm etssmd. Iﬁis_dﬁi@e{mm westa]quistslrgeeah
Fab at{%%&h REPLIRBESE 1R} (ngliding, H%dﬂi%r?r%‘gﬂoﬁﬁ”s%%%%ggﬁxé’%ﬁ‘fﬂurﬁ%

rauma, tear or Incision may occur accidentally (as wi matic
NGF-depeirnt riisharh rsy¢a switvad. stfgical GRAsibrpmsimsédsher e pdin
 preser@EBdes RPGinERIRAN G s SensationbRAIMANT PRI (RIS aR3Re%8d 5

objectively and subjectively, using pain scores and other methods

d

pM hugnam RESvrFRPEeCaad P Selet 4 Rlap sannehs Wleekrharsin NEificlsgendent

trigexr&“&éd?fﬂ@ﬁi SIQLMQQI,?%S&K%&,Sﬁlé(){aaﬁ@réﬁﬁ@&’p@ﬁﬂsﬁ@ﬁiﬁ%@ﬂmﬂ%ﬁhaﬁon
an eralgesia (i.e., increased response, t 0 noxious or

(M) G RIS T CARAI el ) DLt AP A (el

while IS pMigrincaosia ssmbodignemtsntingipairl iSGRaracterized by thermal
sensitivity, mechanical sensitivity and/or resting pain. In some
embodiments, the postsurgical pain comprises mechanically-induced pain
or resting pain. In other embodiments, the post-surgical pain comprises
resting pain. The pain can be primary or secondary pain, as is well-known
in the art. [0148]A "biological samplg' encompasses a variety of sample
types obtained from an individual and can be used in a diagnostic or
monitoring assay. The definition encompasses blood and other liquid
samples of biological origin, solid tissue samples such as a biopsy
specimen or tissue cultures or cells derived therefrom, and the progeny
thereof. The definition also includes samples that have been manipulated
in any way after their WO 2006/110883PCT/US2006/013921

procurement, such as by treatment with reagents, solubilization, or
anrichmaent for cartain compnonente <rich ac nroteine or nolvvniiclentidac



[0151]As used herein, "expression control sequence” means a nucleic

acid sequence that directs transcription of a nucleic acid. An expression
control sequence can be a promoter, such as a constitutive or an inducible
BYERET1BP3n enhancer. The expression control sequence f&GFEARP1 321
linked to the nucleic acid sequence to be transcribed. [0152]As used

_ herein, "pharmaceutically acceptable carrier” includes any material which,
[0089] when JBSIDIRB @ witls srslcavanagnedha Gl Slpsite rigienbriteretans in

the pre@[?clg%if:@h?e?t@.@y 1SMaNN @M}éﬁr‘&i@l&WU.B]?ME%WM&QW@QQ%D
Examples include, but are not limited to, any of the tagdar,d

or 0.4 e rvoi DSOR Cerearire e SUCh R S BB hiRB b BRRFRy SUTHERL B
mouse WRISEQIMHSIORSISYEHRS eilisaieirRmusiBab BRtkvatioyBatypER afiduettingl9-

agents. Preferred diluents, for aerpsol or rem%aaiadmn‘;‘%%g%%g{&i for
1129 aﬁ%ééﬁh@é SRS _I?ﬁélﬁf’%%??{;%tio(ﬁg%esa ines COMpOSions
each FAORPESINGEEUCH cartigisna saddsshdateh Bipble. khgwid ctrenghtibregked

ods (see, far example, Remi n's.Rhar j 2 .

homan Gy ST B S e B Y o) e 3 R M in
the preRenvingiorM e S6iBnusl and(Hefieprsrimaithaty pdiEke prstgece of 15
pM rat S@%%’ 332%9& I-f%—i?ih%s@E&bn@%lo@ﬁe‘dﬁ%ﬁj}h’@mﬂ?&&aﬁ REQG IRl

refer to t rate constant for dissociation of an antibody from t

he ,
neurorcaioEl/A P ENBIRS WRPS OBt 1 0eR I R IERIST6T Sg S returating
concertQAdH DhRitarMniteth pmbRemORr el ivtrigdesttonrsierdp dheentration (nM)

dissociation constant of an antibody-antigen interaction. ANTIBODY ES3,
and thee ¥ ERIGEISIARIT [BBHIE 8 EBRMPOSITIONS, AND METHODS OF

[0090}%SE EFeampositions; iyt Beriveck Conposiiivascssed Mathodsubfivieiig
the Compositions, [0 iS invention enco it - NGF
o i R AL SO e g DR, S D NG
antibopp Epeptided anid. polyndettdesatishisphsirignibepnt dider aredantyafan the
' ne ati%‘ggrf’egc}i or polypeptide. As used herein, compositions comprise one or

B Sore antibodies or polypeptides (which may or may not be an antibody)
[0091}hat bindHGURES; dpa/eR é%%é%%ﬂ?&bﬁ%&%%ﬁﬂﬂ‘?&?ﬁg‘ef surgery
and shSAHE HER HENCRAIRERNGS Q! efantiiadiearaibpalype lickSctnalyliind 1005)

- NGF. These compositions m&y furtl}%%coméar;se suitable excipients, such
reduced BRnHRARE AR SEL PIadTe B R AtEHEiuding buffers, which are
[0e92)vell knomirribe: aie A[OhpE Fhoeviny entimsuiis of lcawpassbsisoldbe dinding

.antibody, eptide and.polynyclegti iment i ' )
 affinity i) &%%%Izggrsngﬁs&%tn %%&gp%rg‘l g?ﬁil?gg%, %olype% igg?at?wladgﬁ PYREF vith o
KD ofiblynhtkofiaé Sixibocdismermd. Ko 5731%d @Bddies and polypeptides of
 ooe3jhe inventionare sharaciprized Q¥ ANN9880¢ SRR REhaRiRINge bind:
[0093 haract(;p;}lstlcs: (ag'a%(i?ig/ to bind tg?ﬁGF; (b) abilit to..reducéggnd/or ?nhlirti)itng
i

affinii} G GEH et dndb bl ietesrhipathwafd) hedi by RreE N GF
with SIOPINGLLGXaRily oeguceanaiar inbbhENGudeeende M Sinda ke, of

-mouse E13.5 trigeminal neurons; (d) absence of any significant
abﬁutélr%éﬁ’eéc}ivity to NT3, NT4/5, and/or BDNF; (e) ability to treat and/or

[0094prevent pairUfiEcluding pesibsdupici pair)a(fbatijliistolacksebs intieatancd

of NGF; %abili to redugce or inhibit activa iont%}f!ﬁﬁ‘ rg&g +88veen NGF
NGF H’értlé&ttserc?,‘('% Fo&grlﬁ“ﬁl{él} u}%?n% Siﬁ“vésseés%i:%’p?g%cg%tivatlon assay KIRA%e&ee_
and tAS(sRaterin Mgk circles) and NGF and p75 (shown as hollow squares). The X axis

corresponds to concentration of antibody 3E (Fab) and the Y axis corresponds to NGF
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6,027,927). [01_58]The binding properties of antibody E3, which binds
hl_Jman NGF with high affinity and slow dissociation kinetics, compared
with parent murine anti-NGF monoclonal antibody 911, are summarized

W“éﬁgﬁ’fﬁds human NGF with an approximately 50-fold higheFbitfitiy®*!
affinity than parent mouse antibody 911. WO

2006/110883PCMS2006/013921 antibody kr) 911 (Fab) 3.7 n1\4 9x
bindinglﬁ&sbﬁt&xﬂmmﬁﬁn?d@@@WMWMQ%@)@5@3{4319@2?‘1[@?@9]%@1%
ofNGFa\Q{t@%%Z%e’iﬁ iekaied antibadies AR eXRIDYE 2, SQRASRBRGIRTD. When

antagonize human NGF, as assessed by in Vitro assa;é(s (see Examgles 2

antibodzuiit} BfaBoeseripienauBlsdy o3 sArsgERies He (RSPt R tRhpDserved
(as Sho@ﬂ@@vgg@[lgggp%@ls trigeminal neurons at an IC50 of about 21 pM in the

[0095] 1 & Speﬁgf@%ﬁ%%\%%ﬁ e AR AR R s e PES 2R e T
antibody £3 and Fab E3. Survival of E13.5 mouse trigeminal neurons in the presence of
human NGF and various concentrations of Fab E3 and antibody E3 was assessed. The X axis
corresponds to NGF binding sites (nM) and the Y axis corresponds to normalized count of
trigeminal (TG) neurons. Full antibody E3 and Fab 3E showed similar levels of inhibition of
NGF-dependent survival of trigeminal neufons when the concentration of whole antibody and
Fab were normalized to the number of NGF binding sites (Fab has one binding site and whole
antibody has two binding sites).

j6096] FIGURE 13: is a graph depicting the ability of various concentrations (20, 4,
0.8, 0.16, 0.032, 0.0064, 0.00128, and 0.0 nM) of antibody E3 (solid triangles; referred to as
"3E"), antibody 911 (solid circles), and a trk A receptor immunoadhesin (shaded squares;
referred as "trkA-Fc) to inhibit NGF-dependent survival of E13.5 trigeminal neurons in the
presence of 0.4 ng/ml human NGF (saturating conditions). The X axis corresponds to
concentration of antibody (nM) and the Y- concentration corresponds to counted neurons.
These resulis demonstrated that antibody E3 blocked NGF significantly better than either
mouse monoclonal anti-NGF antibody 911 or the trkA immunoadhesin.

[6097] FIGURE 14: is a graph depicting that anti-NGF antagonist antibody E3
{termed "3E in the figure") or Fab 911 did not inhibit the neuronal survival promoted by NT3,
NT4/5 and MSP, even at antibody concentrations as high as 200 nM. The data represented
mean percent survival after 48 hours in culture (+standard etror of mean, n=3-for each data
point) relative to the survival observed in the positive control for each experiment (100%
survival of trigeminal neurons grown in the presence of saturating NGF concentration),
Various concentrations (20 aM, 2 oM, or 0.2 nM) of E3 Fab (termed "3E" in the figure) and
mouse antibody 911 Fab were used in the presence of no added neurotrophin (termed
"control"), 400 pM NGF (termed "NGE-400pM), 10 iM NT3 (termed "NT3-10nM) or 600 "
pM MSP (texmed "MSP-600 pM). +° |
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[0160]Accordingly, in another aspect, the antibodies and polypeptides of
the invention are further identified and characterized by: (h) high affinity
binding to human NEW with low dissociation kinetics (in some
WRABMEHERS, with a KD of less than about 2 nM, and/or a k& BPSfower !
than about 6x10-5 s-1) and/or (i) ability to inhibit (block) NEW-dependent
survival of mouse E 13.5 trigerninal neurons with an 1C50 of a_bo%t/ S)CEFOIE\:{I
[0098] or lessEICABBUT 15 ip RS rPisHORE FRDSTSHECRERHEHN Fé 2

or full ARYREARIGRA of @howk20aMarless alabeull B PEDLNEWEiGH] did
~_some embodiments, the antibody b di\\lj]ggan , and does.not
not 1%4@&#9&%@%%%%%%8@@ B 2peRist {in some
concenﬁéﬁ@ﬁﬁﬂﬁéﬂ%h &m?ﬂavhiM§memﬁé?;0?mmaM@ﬁa§@ and
human as well as mote. rver,

e e e T e o
added rantinashhbintsrNGH anthciodd, ABR slgrNCR iyreed s FEdORMY o ilM NT3

: trophins h r i ) ns, NT3, NT4/5, and/or
(termecg jﬂﬁ]nlﬂéfl 01(%(5%[1%%? @é%ﬁ ROMFOHRP EW

me entbodimernts, the antibody binds NEW as well as at least

[0099] one otHBFREREdbophmeirPh SniicERg b ABMIC then et pBihedy oot Fab

B3 did alianspesissraNGRisHeR @S Briseed BPBIMNFINES Hak LIF. Mouse
SlI

gnificantly bind to NGF from anther mammalian species. [0162]In e

ot GRS STARB 4 R RRHESADCEN COIRBFIONG VA

concerRARORED By A PehsILEiePEtiRthatis pratiugetoy $BRdstbelfinith"s Bepbsit
number of ATCC No. PTA-4893 or ATCC Na. PT

ol g A B PR B AP S Ay bl el emed

"no fa@BeOYadtbyh PDIEcientid BRHNF HepNhcEDpMahbstdatrmith Adéposit
umher qf No. RTA- he present invention also encompasses
400pl\@aﬂ16 %é %@Eg Ierme:c{D E@"@? M

ons of E3 and equivalent antibody fragments (eé%}él:ab,
[0100)Fab’, FEISTZREV,7Eds eteyphidejtiseneihal SeEo G anipgenist pagbatisiohor Fab

E3 didpﬂgé%&ﬁ%m%ir& 20ANIRRdYRAHO Proandeany Bharrmedifisd: LIF.

configuration of E3 that comprises an antigen (NGF) recognitian sitg of tpeh
VarioweeiFetSHeBRiGN, Mrie dquaeHD AHRBb LTS, ety A RDod | ©
911 w@ﬂggeg&lli’l}?@%gﬁ&f@ﬁi@@ﬂﬁ% éwa&alfmmyr@ﬂmaﬁméab"famm e4)OPERDNF

and polypeptides compr. epfif nts-.0 I ied
(ormey DGR By S (GHE O R 1 e SoRARa et b poued
"LIp-1&1@331 Accordingly, the invention provides any of the following, or

ompositi including phar ' it rsi :
L R R ey
(themEBoit pahligistrabdah ofiehadaritistaiomabard@h %t%@@}?éﬁ?s?f{%)‘?éﬁ on D14

a %)1@ inody £3 s intoighyRs, 5A () NG PeraEs 19),
_ and D\?g'riéélg}% |(_)ri(EsR)€ f%prgggpﬁgfg%@r? lgl%vtjg/ﬁ]cfrrea1 hg&g gChain of tr?ga tibo% )
or indE SpesEGR BT KETIRISS TBhEV D SATBL L PRI CN e otce

Vocal®3tiBRMY &3 ShANR Rk igkRSsk BN VLE tfpbRsle3@ from the heavy

chain of antibody E3 shown.in figure IA; DRL3f e light in
10102} ntibodyf EFEHOW ifF %i%ﬁ?&%%%?ﬁﬂﬁ?@g %ﬁ%‘#&%{% |gﬁ%§ F?; %;fn Bay
weigR i DaBNE JnshevminfigyeadBith thndkd) @RRsdironistieibeafyahbidof
. antibody E3 s inLFigure JA;.(j) thr Rs;f edi in.angd.,
e RO e AL S o A HO T o
day HBindntikpameimioditdesmbrising melis ne odgby titsudhigysASsS evident
fram t intios ' if vantiemare.e.m.
adml%%ﬁfsgﬁfi%ﬁﬁglr%%ﬁrﬁgﬁg%(‘?r?s%gg%%‘(fsﬁ?g %%i%gggl%ntﬁln%éﬁgcid sequence
to an amino acid sequence of mouse monoclonal antibody, 911. The
extended CDR sequences of Mab 911 are shown in Figures IA and 1B,
and in SEQ ID NOS:9-14. [0164]ThgsCDR portions of antibody E3
(including Chothia and Kabat CDRs) are diagrammatically depicted in
Figures IA and 1B, and consist of the following amino acid sequences: (a)
heavy chain CDR 1 (“CDR H1") GFSLIGYDLN (SEQ ID NO:3); (b) heavy
chain CDR 2 ("CDR H2") IWGDGTTDYNSAVKS (SEQ ID NO:4); (c)
heavy chain CDR 3 ("CDR H3") GGYWYATSYYFDY (SEQ ID NO:5); (d)
light chain CDR 1 ("CDR LI") RASQSISNNLN (SEQ ID NO:6); (e) light

chain CDR 2 ("CDR L2") YTSRFES (SEQ ID NO:7); and (f) light chain
CDR 2AMCDR 1 2" OOEFEHTI PYT IT]EO ID NNO'2QY Detemiinatinn nf CNDR



WO 2006/110883PCT/1JS2006/013921 101671In another embodiment,
the invention provides a polypeptide which comprises an amino acid
sequence of E3 that has any of the following: at least 5 conti(%-léous amino
WOPEIHI 1838t 8 contiguous amino acids, at least about 10 corftiflEHee/ 013921
amino acids, at least about 15 contiguous amino acids, at least about 20
contiguous amino acids, at least about 25 Qontg‘yous amin%%gd%ﬁ%t ast
[0103] aboutFIGEBAIRol R IMLISHIBRSBFAPESGGERRE SFES “Aierein the
(rhematg?glﬁﬂﬁﬁisﬁ%@gsﬁef&uz{@ﬁmm?medéffeaasntnhgﬁsidfgidt;%ﬁ;;ébﬁidy E3
: o nly WAL O n - tensit
(0.003 %ﬁéﬂo@&%ﬂ%ﬁ%i&%&%’% %‘é%l 6’%@%&3’{?&%3“0 C%RLf,glsl of CDRLZ
values 2R PEGERRA JaNe atekB2-afe.@DRL3, with the understanding that
embogiinents et cansishiol NG deRIFAL ARIDAAAI RRALARIRAG BB on
- [0104] aminoﬁ%ﬁ@%éﬁ%g %?%o%ﬁa%#%?#oc onal antibody, 911, are specifically
percentagxdﬂdeigl{ﬂilﬁgﬁﬁxﬂilmmf}@ﬁ@@@hthlthwglﬂégﬁrgyalméﬁffgfm
model) 5HA & aC'%t?éh'ﬁﬁ%?Ei&ﬁ?ﬁéﬁ?&&:%é@df%%mdﬁf%ﬁ@o@mm@wr@ﬂ@ues in
%he vanable regions (that is, the amino acid residues in each variable
mg/kg, angomatehomBitedddséquence). As is well known in the art, the Kabat

{0105) an%orgg?g@g%uqu%@gmmﬁmﬁggaﬁu%bwhfmeﬁmﬁaﬁﬁ@ﬁy@ og?)r
antibodies or polypeptides, such.as an | a
weight 19@19}3@&%@%{?&5&9@%?%% Sé‘é"@%ﬁ%p%)‘. P ad%%?s‘}l‘c% B s
of anti- RGN BOBYEN, S mgAn 8l huumkeying forG¥iaghizndNdionkBBat Body
) numbeging, if de?jre J(ﬁae mple, for use in making comparisons

weight YURFRBRTE SR H5a Y Bolypeptide. Figure 23 depicts the E3 variable
[0106) regionFIGLTIRAS deginty g@q@bhﬁa{y @Iltﬂ?lﬂh‘faf&'ﬁ‘éel(%%}? AR aRidgefiyence
i 2 e ey (e same number
sequentfl MM%MQW@@@QQW%W@?@%.&, it is possible to
(0107 have inseitions anspi-delrlionset enmenrdsile panirotacidyretilues).

_~ When comparing an E3 antibody and a 2 didate F3 ggri@n&ﬁ};{iiexample,
adminighaRenceis® bR T BRIRGHH ST 0313%5%8%9 &8¢ ! is longer in

ate sequence whic ‘
correspgiﬁ§ﬁﬂéé@_ Q680 iantibediaihs h h ol W'ihﬁﬂéﬁi@ ﬁv@f&@@h@;mg@%hwm’@w daily

.. Jolowing steps (hough other me DA HRGPED Ak GE antibody
pamn mt@&ﬁ‘aﬁ’dﬁléf n%bé%l sge(aoﬁléeﬁ %I{?sséﬂgni%aaﬁ?#u E3 antibody heavy chain and
E3. light chain variable regions. Alignment may be done by hand, or by

compu ?Lt%g 29 anly, acconied.cAmpULGHRTREHMASH AligRrEaEmay

[0168] be faciltll%g e y%;?né some amino acid residues which are common to
antibodyn &6t PSE SeefarsriestdaidsiEnple, the light and heavy chains each

[0109] typipgllxg@ﬁﬁvgg %ﬁ{@é@@f‘;&yﬁa i&aﬁ@&&nﬁe@gfm atrarcahpainvitensity
. posmon. t Is understood that t miNnO acl e e of, a.candidat i
it N By Py BT P B RAE hOHEe D B Ba o)

:
NGF =sHeH@f ihave deleted amino acid residues). Suffixes may be added to the

residue indicate the insertion o itional residUesaRIAE, pain
:‘{Ulmlresidue@%ﬂ%g é%?p ﬁ? iFg esggarﬁemnecséns&v?#%%, f%gréexample, align V\ﬁth a

subscaB38Glmhamitiuresgbscekiduds BBnask@schltiirmdtb st betieen
. them to aglign.with resi : ' 5, 451L.5IMB 155197360l 16/8g) of
S R e S R ety
anti- NGBy odads bAEHS erfas toaiadasd Givdle %?@.9@5%@5@%%%%5&‘5%““1‘ F
antigen-antibody complex) amino acids when comparing CDRs of different
lengths. For example, the Chothia numbering (AlLazikani et al, supra)
generally (but not in all cases), places insertions and deletions at the
structurally corresct positions. Structural equivalence may also be
deduced or demonstrated using X-&y crystallography or double mutant
cycle analysis (see Pons et al. (1999) Prot. Sci. 8:958-968). [01691The
binding affinity of an anti-NGF antibody to NGF (such as INGF) can be
about 0.10 to about 0.80 nM, about 0.15 to about 0.75 TIM and about 0.18
to about 0.72 nM. In some embodiments, the binding affuaity is about 2
pM, about 5 pM, about 10 pM, about 15 pM, about 20 pM, about 40 pM, or
greater than about 40 pM. In one embodiment, the binding affinity is

between about 2 pM and 22 pM. In other embodiments, the binding affinity
e lace than ahniit 10 nM abhoiit 5 nM aboiit 4 1IM abhoiit R 5E nhM aboiit 2



(reduce, and/or block) human NGF-dependenesurvival of mouse E13.5

trigeminal neurons with an IC50 (in the presence of about 15 pM of NO?)

of about any of 200 pM, 150 pM, 100 plVI, 80 pM, 60 pM, 40 pM, 20 pM,

DI EES. hi some embodiments, the antibodies or peptiggygﬁﬁémﬁm

invention may inhibit (reduce, and/or block) human NGF-dependent

survival of mouse E13.5 trigeminal neurons with an IC50 (in the presence
antibodf B @tininbiptdiof NGikaicfiestid st0adty aofcbthpividd0 b3 pMicd Dpiiktdo
tost pM, 10 pM, 5 pM, 2 pM, 1 pM, or less. In some embodiments, the

" antibodies or peptides of the invention may inhibit (reduce, and/or block)

rat NGF-dependent survival of mouse 'E13.5 trigeminal neurans with-an
IC50 (in the prepgAce 0 BhSHEER MYIORINGFIOk akeuhanoal 150 pM,

125 pM, 100 pM, 80 pM, 60 pM, 40 pM, 30 pM, 20 pM, 10 pM, 5 pM, or
[0111]less. In Bamieverripndisniies gﬁ@*ﬂrﬁ%&’d’@%?‘é‘é%&@@%%ﬁé%ﬁ]%‘hﬁ
bind NOBYIRHBE kegoecrdian Blgskrrati) Gitdiependanfietidyeb dlisnaui@dies

E13.5 trigeminal neurgns with 0 (in the presence of abaut 1.5 pM of
and poljERFGPTBTICA Bt 50 BRICHE DT 2B Rt 6 HRE B DRAIE A1
antibo@ivh, 2pMmt phivhodiness, Methodsiior preader ermenswif¢d atiGidd dife ndetit

., Survival of mouse E igeminal neurons-ar. own in. t
binds AR i e N SOOI P iy, The
inventfiakbkinop eidysdi Xinebperitios (Red whippiptibpdivesimheliathtisatiaxdof this
polyn invention %Qﬁgggg@%iggd}rmgyﬁ%b%&m@_in the art, some of which are

s din the [

trated In —xamples.” The polypeptides can be produced b
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~ chemical synthesis. Polypeptides of the antibodies, especially shorter
effectiys HREPRUEAD A NG REEINTHIURRIY: are conveniently made by
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sing known-methods of synthetic protein chemistry, including those
and migthofls oy chosyiipizing agetseednexample, immunotoxins may be
constructed using a disulfide exchange reaction or by forming a thioether

‘bond. Examples of suitable reagents for this purpose include irninothiolate
Genergh Feclatigpen-mercaptobutyrimidate. 101731In another alternative, the
[o115pntibodigsepnhirdodde freambiinantiynisiipepriogdumkssthiteargsovilicated,

known in the art. In one embadjme lynucleoti ising-a
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al. (1999) J Immunol Methods 231:147. Methods for making derivatives of
antibodies, e.g., humanized, single chain, etc. are known in the art,
[0174]The invention also encompassggs single chain variable region
fragments ("scFv") of antibodies of this invention, such as E3. Single chain
variable region fragments are made by linking light and/or heavy chain
variable regions by using a short linking peptide. Bird et al. (1988) Science
242:423-426. An example of a linking peptide is (GGGGS)3 (SEQ ID
NO:15), which bridges approximately 3.5 inn between the carboxy
tenninus of one variable region and the amino terminus of the other

variable region. Linkers of other sequences have been designed and used
(Rird at al (1022)) | inkare ran in tiirn he modified for additional fiinctinne




[0177]According to one approach to making bispecific antibodies, antibody

variable domains with the desired binding specificities (antibody-antigen

combining sites) are fused to immunoglobulin constant domain

3038 he fusion preferably is with an inununoglobulin BEARPENARI2

constant domain, comprising at least part of the hinge, C112 and CH3

regions. It is preferred to have the first heavy chain constant region (CHI),
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B B e nd
C.C. Bkepw@geé&ﬁxréggmﬁ%ﬁwrgngﬁr@ik{@wwg@t I SishredhEE-

Calos, 9&9.?‘?% s hrovigdes Janemeldexbiityinadivatingdheretiuabds., 1987);

proportions of the three polypeptide fragments_in embodiments Wh?niﬁ
0

PCR: {hedabinatiss bhielrreipolhBaptiabdngis (td it e EdnsiRe
ImmunBIOYde the Opsimunalyields 189s). awe venrpedsitledddndertheogodiNgey

sequences for two or all threg polypepti ains i expressio to
ant S UG BVHECCION o et RN B oA AN T e
1997); LeswilisAnshighyieltialappivecittiv. @tits axk, JRAP pasit 08 KI§hifidtmoelonal

. 178]In one roach, the hispecifi ' ies are X i
ol N 05 BRSNS TSl i coet o
2000); Unilgrichiibodisyogl dhwlin bioarryreteditE et efraanddail gro e arisecdadpor
Laboral%(i)n 'ﬁ%s%p?ggﬁjﬁ%é%%%ﬂ@fa@f%ﬁéﬁ%&%’W@Hﬁé@&!@}@fwﬂ@ Abademic

immunoglobulif light chain in only one half of the bispecific molecule,
Publishettlil D tredsCpaaidrBintes QEdifsabaCHiceB@houndfonfe ot al., eds..
1B, Ljpaesed nyaaghanulin chain combinations. This approach is
escribed in PCT Publication No, WO 94104690, published March 3,
1994. [0179]Heteroconjugate antibodies, comprising two covalently joined
Definigpipodies, are also within the scope of the invention. Such antibodies
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Cross ds. Suitable cross-linking agents and techniques are
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. humanized antibody, for example, as known in the artgagd a degﬁng%? the
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?arget molecule without triggering significant complement dependent lysis,
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immuRSNPeN areaps et e dlfon LRetincphiipnigantitodyd herapypdatiseigid The subunit
inflammatory and other adverse reactions to conventional antibody
therapy. [0182]The invention encompasses modifications to antibody E3,
including functionally equivalent antibodies which do not significantly
affect their properties and variants which have enhanced or decreased
activity. Modification of polypeptides,is routine practice in the art and is
further exemplified in the Examples. Examples of modified polypeptides
include polypeptides with substitutions (including conservative
substitutions) of amino acid residues, one or more deletions or additions
of amino acids which do not significantly deleteriously change the
functional activity, or use of chemical analogs. 101831A polypeptide
"variant,” as used herein, is a polypeptide that differs from a native protein

in one or more substitutions, deletions, additions and/or insertions, such
that the immiinoreactinzitys 0of the nolvvnentide iec nnt critbhetantiallyvy



[01841Amino acid sequence variants of the antibodies may be prepared

by introducing appropriate nucleotide changes into the antibody DNA, or

by peptide synthesis. WO 2006/110883PCT/US2006/013921 Such
VRiAME98RIde, for example, deletions from, and/or insertiod<iHtS AR&197*>!
substitutions of, residues within the amino acid sequences of SEQ ID
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screened. Table 1: Amino Acid Substitutions Original Residue

sequenChpRIBeIRRREIS B B EOR AR BRIt AR AR &ngAgY bas been made

using any of the techniques for making human antibodies known in the art or disclosed herein.



Val Val; Leu; lle Mg (R) Lys Lys; GIn; Asn Asn (N) Gin Gin; His; Asp, Lys;
Mg Asp (D) Glu Gin; Asn Cys (C) Ser Ser; Ala Gin (Q) ASTI Asn; Gin Glu
(E) Asp Asp; Gin '

WO 2006/110883 PCT/US2006/013921

This definition of a human antibody includes antibodies comprising at least one human heavy
chain polypeptide or at least one human light chain polypeptide. One such example is an
antibody comprising murine light chain and human heavy chain polypeptides. Human
antibodies can be produced using various techniques known in the art. In one embodiment,
the human antibody is selected from a phage library, where that phage library expresses
human antibodies (Vaughan et al., 1996, Nature Biotechnology, 14:309-314; Sheets et al.,
1998, PNAS, (USA) 95:6157-6162; Hoogenboom and Winter, 1991, J. Mol. Biol., 227:381;
Marks et al., 1991, J. Mol Biol., 222:581). Human antibodies can also be made by
in{rodﬁciﬁg human immunoglobulin loci into transgenic animals, e.g., mice in which the
endégenous immunoglobulin genes have been partially or completely inactivated. This
approach is deseribed in U.S. Patent Nos. 5,545,807, 5,545,806, 5,569,825; 5,625,126,
5,633,425; and 5,661,016. Alternatively, the human antibody may be prepared by
immortalizing human B lymphocytes that produce an antibody directed against a target
antigen (such B lymphocytes may be recovered from an individual or may have been
immunized in vitro). See, e.g., Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan
R. Liss, p. 77 (1985); Boerner et al., 1991, J. Jmmunol., 147 (1):86-95; and U.S. Patent No.
5,750,373, |
[0121] “"Chimeric antibodies" refers to those antibodies wherein one portion of each of
the amino acid sequences of heavy and light chains is homologous to corresponding
sequences in antibodies derived from a particular species or belonging 1o a particular class,
 while the remaining segment of the chains is homologous to corresponding sequences in
another, Typically, in these chimeric antibodies, the variable region of both light and heavy
chains mimics the variable regions of antibodies derived from one species of mammals, while -
the constant portions are homologous to the sequences in antibodies derived from another.
One clear advantage to such chimeric forms is that, for example, the variable regions can
conveniently be derived from presently known sources using readily available hybridomas or
B ¢ells from non human host organisms in combination with constant regions derived from,
for example, human cell preparations. While the variable region has the advantage of ease of
preparation, and the specificity is not affected by its source, the constant region being humalll, ‘.

is Jess likely to elicit an immune response from a human subject when the antibodies are
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Gly (G) Ala A_Ia His (H) Mg Asn; Gin; Lys; Mg lle (1) Leu Len; Val; Met; Ala;
Phe; Norleucine Len (L) lle Norleucine; lle; Val; Met; Ala; Phe Lys (K) Mg
Mg; Gin; Asn Met (M) Len Len; Phe; lle Phe (F) T

WO 2006/110883 ) (F) Tyr PCT/US2006/013921

injected than would the constant region from a non-human source. However, the definition is
not limited to this particular example.

(0122} A “functional Fo region” possesses at least one effector function of a native
sequence Fc region. Exemplary “effector functions” include Clq binding; complement
dependent cytotoxicity (CDC); Fe receptor binding; antibody-dependent cell-mediated
cytotoxicity (ADCC); phagocytosis; down-regulation of cell surface receptors (e.g. B cell
receptor; BCR), ete. Such effector functions generally require the Fc region to be combined

- with a binding domain (e.g. an antibody variable domain) and can be assessed using various
assays known in the art for evaiuating such antibody effector functions. _

[8123] A “native sequence Fc region” comprises an amino acid sequence identical to
the amino dcid sequence of an Fc region found in nature. A “variant Fc region” comprises an
amino acid sequence which differs from that of a native sequence Fe region by virtue of at
least 6ne amino acid modification, yet retains at least one effector function of the native
sequence Fe region, Preferably, the variant Fc region has at least one amino acid substitution
compared to a native sequence Foregion or {0 the Fe region of a parent polypeptide, e.g. from
about one to about ten amino acid substitutions, and preferably from about one to about five
amino acid substitutions in a native sequence Fe region or in the Fe region of the parent
polypeptide. The variant Fc region herein will preferably possess at least about §0% sequence
identity with a native sequence Fe regioniand/or with an Fo region of a parent polypeptide,
and most preferably at least about 30% sequence identity therewith, more preferably at least
about 95% sequence identity therewith.

[0124] As used herein “antibody-dependent cell-mediated cytotoxicity” and “ADCC”
refer to a cell-mediated reaction in which nonspecific cytotoxic cells that express Fe receptors
(FcRs) (é. g. natural killer (NK) cells, neutrophils, and macrophages) recognize bound
antibody on a target cell and subsequently cause lysis of the target cell. ADCC activity of a
molecule of interest can be assessed using an in vifro ADCC assay, such as that described in
U.S. Patent No. 5;5(}0,362 or 5,821,337, Useful effector cells for such assays include
peripheral blood mononuclear cells (PBMC) and NK cells. Alternatively, or additionally,
ADCC activity of the molecule of interest may be assessed z'nfuvivo, e.g., in a animal model

such as that disclosed in Clynes et al., 1998, PNAS (USA), 95:652-656.
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Leu; Val; lle; Ala; Tyr Pro (P) Ala Ala Ser (S) Thr Thr Thr (T) Ser. Ser Trp
(W) Tyr Tyr; Phe Tyr (Y) Phe Trp; Phe; Thr; Ser WO

2006/110883Pa/1182006/013921 Val (V) Len _
WO 2006/110883 PCT/US2006/013921

[0125] As used herein, "Fe receptor® and “FcR” describe a receptor that binds to the
Fe region of an antibody, The preferred FcR is a native sequence human FcR. Moreover, a
preferred FcR is one which binds an IgG antibody (a gamma receptor) and includes receptors
of the FoyRI, FeyR1l, and FeyRIII subclasses, including allelic variants and alternatively
| spliced forms of these receptors. FeyR1I receptors include FeyRITA (an “activating receptor")
and FeyRIIB (an "inhibiting receptor™), which have similar amino acid sequences that differ
primarily in the cyioplasmic domains thereof. FeRs are reviewed in Ravetch and Kinet, 1991,
Ann. Rev, Immunol., 9:457-92; Capel et al., 1994, Immunomethods, 4:25-34; and de Haas et
al., 1995, J Lab. Clin. Med., 126:330-41. “FcR” also includes the neonatal receptor, Fc'Rn,
which is respénsible for the transfer of maternal IgGs to the fetus (Guyer et al., 1976, J.
Immunol., 117:587; and Kim et al., 1994,.J Immunol., 24:249).
- {0126] “Complement dependent cytotoxicity” and “CDC” refer to the lysing of a
target in the presence of complement. The complement activation pathway is initiated by the
binding of the first component of the complement system (Clq) t(;} a molecule (e.g. an
antibody) complexed with a cognate antigen. To assess complement activation, a CDC assay,
e.g. as described in Gazzano-Santoro et al., J. Immunol. Methods, 202:163 (1996), may be
performed. '
[0127] As used herein, the terms “E3”, “31”, and “antibody E3” are used
interchangeably to refer to an antibody comprising the amino acid sequence of the heavy
chain and light chain variable regions shown in Figures 1A (SEQ ID NO:1) and 1B (SEQ ID
NO:Z), respectively. The CDR portions of antibody E3 (including Chothia and Kabat CDRs)
are diagrammatically depicted in Figures 1A and 1B. Figures 2 and 3 show polynucleotides
encoding heavy and light chains, respectively, comprising the heavy and light chain variable
regions shown in Figures 1A and 1B, respectively. The generation and characterization of B3
is described in the Examples. Different biological functions are associated with E3,
including, but not limited to, ability to bind to NGF and inhibit NGF biological activity and/or
downstream pathway(s) mediated by NGF signaling; and ability {o inhibit NGF-dependent
survival of mouse E13.5 trigeminal neurons. As discussed herein, antibodies of the invention
Ihay have any one or more of these characteristics. In some embodiments, the term "E3"

refers to immunoglobulin encoded by (a) a polynucleotide encoding £3 light chain that has a
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lle; Len; Met; Phe; Ala; Norleucine [0188]Substantial modifications in the
biological properties of the antibody are accomplished by selecting
substitutions that differ significantly in their effect on maintaining (a) the

- Bifuerel8tthe polypeptide backbone in the area of the subskitUtiBrRoft013921
example, as a sheet or helical conformation, (b) the charge or

hydrophobicity of the molecule at the target site, or (c) the bulk of the side
deposipaimbysel i o dterihy rE9a e ATRCANGIBI S Yroups(bpsedlpmicleotide
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A ‘[8 191]Amino acid modifications can range from changing or mo ng one
mo

PHfdFsafHinE*ais tocctinhioding @s?‘@??f?ﬂ%ﬂ?’ébtﬁﬁd@%hfaérm@ts or

assocMAN MR RYoMmTanaesdpithe varablaredianeanalier Wading A9ty
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asrmil RIIANR Al Made i COR3 domeln.Jn sy ether embediments,
For example, an antibody that specifically or preferentlally binds to an NGF epitope is an
antibody that binds this cpitope with greater affinity, avidity, more readily, and/or with greater
duration than it binds to other NGF epitopes or non-NGF epitopes. It is also understood by
reading this definition that, for exarfiple, an antibody (or moiety or epitope) that specifically
or preferentially binds to a first target may or may not specifically or preferentially bind to a
second target. As suéh, ‘-"‘specific binding” or “preferential binding” does not necessafily
require (although it can include) exclusive binding. Generally, but not necessarily, reference
to binding means preferential binding. |
[0130] The terms “polypeptide”, “oligopeptide”, “peptide” and “protein” ére used
interchangeably herein 1o refer to polymers of amino acids of any length. The polymer may
be linear or branched, it may comprise modified amino acids, and it may be interrupted by
non-amino acids. The terms also encompass an amino acid polymer that has been modified
naturally or by intervention; for example, disulfide bond formation, glycosylation, Iipidation,
acetylation, phosphorylation, or any other manipulation or modification, such as conjugation
with a labeling component. Also included within the definition are, fér example, polypeptides

containing one or more analogs of an amino acid (including, for example, unnatural amino

N
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L3. WO 2006/110883PCT/US2006/013921 [0192]Modifications also
include glycosylated and nonglycosylated polypeptides, as well as
polypeptides with other post-translational modifications, such as, for
avanr9rél Igkéosylation with different sugars, acetylation, and?CT/U52006/013921
phosphorylation. Antibodies are glycosylated at conserved positions in
their constant regions (Jefferis and Lund, 1997, Chem. Immunol.
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- interuglagyHsme HE R BP PL BT BBR e A ORGP TR ALBR G Side
~ methyl @Jﬂ@ﬂi!sh&hﬁ!és tplaaasmvaaergfpmbg&m@hﬁaam teteptines saqmmesmaarged

ide cre ent osylatio 0 link lycos Iat on
keSS B ATEHERE e O AL BT X e A PR
mmetlﬁg ad;achase forexylopie toratdiyei(ogyamitvagei doxhostuedmien biesetiprpodes,
reo olin
ply-Lot} UgS rﬁg%ggﬁggkﬂ@ﬁén@nggggﬁe NG QLRIYrRdY Sifs ?%ﬂ%ﬁt&lﬁl

dition o atfon sites to the anfibo y is convenlen

chel atos&:fmmpﬂsﬁé&j Wiaﬂ@mﬁgmﬁd%hﬂf@aﬁ@@%@%@é%ﬁféﬁatﬁ@ﬁ%%%
alkylat&@%&@%ﬁl%m%@tpﬁ ge% seribegitipaRida s emvrncas ot kel as
er

ation may also be made by the addition of, or

ycos)latlon sites).
anmodgRASL AT iy 8A F?Rﬂ%e@énﬁ@rgiﬁfh?@éir%@‘?é’%rﬁé?t%‘?%sé’éﬁ’ﬁéﬂ e
presentdhthe QijgiRahantibegyadat, %ﬂ@kﬁﬁr@@ﬁ@@)ﬂﬁi;ﬂ@ﬁt@@adﬁ@hosphate

2006/11 83P % (% /013921 [0195 -The %cos Iatlocngatte{ ;
gmupsa‘?ﬁ%%cé? ?/ngfg 3? L E Mok 4 gﬁﬁeg & %rer?ylngoﬁl&c?]rﬁ&a g0
add:tzoa&hmmﬁﬁmc@yonmdﬁbemdmrwlycﬁbmhds@pms holst Eetindsidetmingb @bl
can be é}m%@lﬂ g%dsolp glﬁjép f%@lwg}/l?gnlﬁﬁgg JIO b %éﬁfce §aSBﬂxé’ f 58&;95'%%@& of from

oteins, e.g. anti OdIeS as potential't erapeutlcs Is rarely the native

1to 2Mb%ﬁMSMé@W@m%@WWWF@%M%M@ ®igiasting groups.
Polymﬁi%%ﬁ%dcéﬁ%?soecgnﬁﬁ%ﬁtl@éw% ¥ndo Bigh & e M2 /RER0 2190 Hat are

0196]In addition to the choice of host cells, factors that affect

gencralj kpaymibireiarngdudnmbmartpriaashaedinsaRe vl dadurmnet 2 -
azido-1THREE BB I9R1RH IR SRR keI epatian. i vitfication

schemes and the like. Various methods have been pr osed to alter the
atabingjig HIPRSAGR IR RIEASVCEEITS: SUATATRP RIS SPESMREI fitTuding
introducing or overexpressing certain enzymes involved in oligosaccharide
production (U. S. Patent Nos. 5,047,335; 5,510,261 and 5,278,299).
Glycosylation, or certain types of g§ cosylation, can be enzymatically
removed from the glycoprotein, for example using endoglycosidase H
(Endo H). In addition, the recombinant host cell can be genetically
engineered to be defective in processing certain types of polysaccharides.
These and similar techniques are well known in the art. [0197]Other
methods of modification include using coupling techniques known in the



art, including, but not limited to, enzymatic means, oxidative substitution

and chelation. Modifications can be used, for example, for attachment of

labels-for immunoassay. Modified E3 polypeptides are made usin

BQaplighEd8rocedures in the art and can be screened usingPﬁgﬂ%ﬁ?&ﬁ/ 013921

assays known in the art, some OE which are described below and in the

Examples. [0198] ,Other antibody modifications include antibodies that
analoghaye een melifisdeasdegcintdiniGl Rbbiidationdle: M PassBciester

. ublished November, 18, 1999. These antibadies comprijse,.in.addition to a
O N i U By gt i R g o
includarvainmia acdichied)tie radbolibstan tvaily dio pholdetes tosploe byt of a

stant.d in.of.a.h nj ri i i e
OR Rt MR SR el e T e
(“formeigptiditait whivip kel od B éntidrpeydimitior i on-msiiated desnubidmied alkyl

: menss, fhg-eleriar demainds.capadl
120 Sl AR S g1 Aol

specifically I ) . ese are .
or araléﬁl&ﬂ&&ﬁé%ﬁ%@ﬁ%@ﬁi@éﬂ%%@@?ﬁ&ﬁé%%ﬁh UREOBEIATTERn
applicS RN GdiaGoIRMRNS rifeiRa disserOiZ006h838R LT BROV6/013921

modified i this manner are, particulayly suitablg for use. in chronic antibq
10132}y e SIS TR, PO e VAR RERE o e amdbdy
light chanv@itiornatiatiihoglyilé thpyn{dbag Feaeyinleintioithatstweraaipasskination.
fusjon proteins.comprising ope or.more fragments of regions from the
e v B o g ons ()

conneemibdudimentomplgiontpoty detstiniinis presied thR Oosplicesaeeast 10
hyperGRINGLQUS AMiRQACIHROh DRy ARiak I digHGhAILES GO PR R By e

1B and/or at least 10 amino acids of the variable heavy chain region
FRs anghaiith iFideRe Famhapbrshamissaiisig, hbsdemmiamndpragiscn-
bindirGUPEEESBJIGR. Chrif: vt il fegioR-aRd(Riea faeavi eialn / aialia 1) an

region of E3, as shown in Figures IA . and 1B. In ghothe bodiment, the .
DDA SR O ST LPEF L B L o s SFPREGh R Toreins
of Imremblagios tiz:rdhe {adied. priypetite abmphises 6IPRHE BathesdeBIR))3nd

of antib E3. In another embodiment,.the.fusion. pol ide Comprises
@ an R e S R S B D O S SR TR et
al. (1980 Gdaof CHIRMAZ] ahldlanilmnde of CTRHBMredoBwh b 2@t Hé8inuasesd
ir0 PRk CIARpidERbERR 3 ABIAH B2k
heremC%D%%%&%%}r\%u%}%ses of%ﬁ%%%v%%tion,%é% fusiorl?gotéin conta?ns one
approgihffore E3 antibodies and another amino acid sequence to which it is not

[0133pttachedyindhanativg mplesurader KBS i the RIMIRBOLE ISR IaRCAEbody
] a homologous sequence from another regior. Exer plqr)( heterologo%s. i
tght sl BRI BP A RN R S s PR O E A (g pgion-
[0134PHis tagAT agsi arecivebhlsnawit irivegastvORRMIA ERIfISIGR pefypaptideve

e created by meth nown in the art, fqr.ex le, synthetic
e AR AT B EL Sl ot op o VBt X Gl
As sty lprepaiiigFanciudsegsimgnanpdiymsieiotid€ mtivodirgyehesddingeluding
huma{pgg%inf%ﬂgg?géh&gsoq%%%%ed,herein, although they may also be

] > b 0 h 2 M

prepared r means known in the art, including, for example,
[0135¢ hemicalS{ittressiptori 20T tsrinvknapiiia@eirRndes ok pedtdby NCF.
NGF fpsking Ed.antivedies anpa e plides conipaatechiionmaxananle, Jjrkrd)
] to an agent that facilitate coupling to @ solid support (such asbbio.tin or
including iyt BemSHBHEH I dtnae 8%R D S‘\’ﬁs’a‘équ‘é‘ﬁe‘?‘&m& BRPG¥ Bfitibodies
with the understanding that these methods apply to any of the NGF
binding embodiments described herein. Conjugation generally refers to
linking these components as descri?aed herein. The linking (which is
generally fixing these components in proximate WO
2006/110883PCT/US2006/013921 association at least for administration)
can be achieved in any number of ways. For example, a direct reaction
between an agent and an.antibody is possible when each possesses a
substituent capable of reacting with the other. For example, a nucleophilic
group, such as an amino or sulfhydryl group, on one may be capable of

reacting with a carbonyl-containing group, such as an anhydride or an
acid halide or with an allkvl arornin containina a Aanod leaviina Aroilin (e A4 A



[0204]The invention also provides compositions (including pharmaceutical
compositions) and kits comprising antibody E3, and, as this disclosure
makes clear, any or all of the antibodies and/or polypeptides desc:ribgdm3921
Wor&9hs/1 B8y nucleotides, vectors and host cells [0205]The ifventish also
~provides isolated polynucleotides encoding the antibodies and
~ polypeptides of the invention (including an antibody comprising the '
[0136] polypeptitesd dgtrincs erthy Eﬁtl@ﬁaw%mlh‘é%y(ﬁﬁa’i@%%%% g8hs
"anti-NEROWRUBHFIGWRSS A aRdHBbdaRhivacians Rt hoskostircom rishioNGe
_polynucledtide. [0206]Accordingly, the %/ergl)%] %)lxindes o%xglg%lﬁF
biologi¢aracRbEHoR SOWBRFRIATY PREMAADIAECANS [%QOSI iSt “)3,51151 mprising
antagor?&bfﬁ't%@?@ﬂ@c%r%%}iﬁﬁ;i@ﬁ&iéﬁﬂfiﬁﬁ%&yﬂﬂ@g@k&n@?ﬁ@ (@ﬂﬁ;%
. fragment or a region of the antihody E3; (¢).a i 18] I
(nclods G SHE N PR (L Ry R o oA oy 5 e hed
by NGEbignaiing FigiesAsfex dhelngmoyeniddttioredio atbiromsadniptehaif -
and/or.a heavy chain of the anti 1 RRE-Qh MRS GRRLS), (QRENGF
For PR g BE T TR K Lt o AE L it
antago@S0GMILOBE SPOTSITDG 0 PSR sl timss Tl snend g eBR

H - Igt ' steviioiBdisalrec A helRfk But
states ?rlgr%ﬁ %%ﬁ%%?gﬁgﬁ&%%%%%ggﬁﬁn inFi urée 1B; (i trt]}rleae %T[%ng ’
not limptedriiis MEC IR BRaiRBetR E L ARG 7 BRTGFS EE 05 HPe S CBRs

conseqllQReing fieavyisHein ffRnibadwbdataundnlFigdreldaeagesree@BiRed in

rom the light chain and three. CDRs from t eayy chain [
any R PGPS 4 STy TR G o
and préfdni NePaaRmbodinedsy telpeynackcidecsompfieb eithet srdsstileh)-
the polynucleotide(s).spewn.in Ei : . @spect,
o o A& A RS SO o AL incotis P et
 dimerightinn aviffoatdelpasiophasiier daionCBraenlesTol AuuRIGE AregsNg) antibodies

are pr%%Ta%a‘h%?e‘(%F'” another aspect, the invention is an isolated polynucleotide
hat enco

es for an E3 heavy chain with a deposit numper of AT 0.
(0137PTA-4855c ngjerl AFBHGT SPGB IFETHUGIRION 18 L Ty tac ot
recept@ﬁ:Wﬁ%%ﬁg%&%ﬁrﬁg%gt@biglmgiﬁ&}ﬁng nvilnmgaiﬁnm, a biological

__polynucleotide ,-with a deposit.number - n
acuvxtvawaw@sr@@rmﬁméaqﬁ%?e%%‘gfm&%&%eﬁ&th°°§’é‘§p&8§§%%% A5 G
as p75sh@6r MOA R Th-4886;: i lanmﬂtemhspec@pMMWmﬁ@nﬂ@aﬁ dsolated
aﬁoplg%l iy %tgcgge \%O&rﬁi 1?5%@%&5‘%?@ g@\ﬁ%e@%ﬁs@ﬂ%ﬁﬂ% %dﬂl%; the ability to

adeposit-number of ATCC No. PTA-4894; and/or (b)

promaaectirdifibrentBRre podliferitivtharpiigh eechaadwihcs depasiinstiber of

' AJCG No, 48 aspectifheinvaatienprovides) ch

PhYSKQS%b‘a§‘3§1§§neﬁ’%%3%§§%%ﬁé%%ﬁéﬂgﬁtibgﬁﬁé‘%ncmdin antibogg/ ) chanee

in neviraghTaete) AREY pOI)PRBEERS STRARIT IR ET: mgl%ﬂﬁ’é&% Hbe

nemaﬂagﬁ&%@;&%guf@g%ﬂ@]@m_ 'manb&a-iagt g&ﬁ@@]j uﬁlamethgr@qpfmommmw of
|nvent|on provides composm ns. (sucn as a. armaceuytical co .

moust ot AP P B BT AL RN 1 L R LA i

ntion. In's
[0138¢Mbodimenisdhersapasitianidhrprisesian expetesidwhibiorat least 50%

comprising a pojynucleptide encoding.th 1t S '
pure e G BN e oo SH o L A Tttty ot
least 98Xt preompigirzfeanb iy s Gtile e oty risleobinatdermb Sdia P ve-
polypeptides described herein. In still other embodiments, the composition
comprises either or both of the polynucleotides shown in Figures 2 and 3.
Expression vectors, and administration of polynucleotide compositions are
further described herein. [0210]In another aspect, the invention provides a

method of making any of the polynusgeotides described herein.



WO 2006/110883PCTIUS2006/013921 [0211]Polynucleotides
complementary to any such sequences are also encompassed by the
present invention. Polynucleotides may be single-stranded ( gﬂﬂ%{ﬁfﬂﬂ”l
VER M@ double-stranded, and may be DNA (getiomic, ¢ or ,
synthetic) or RNA molecules. RNA molecules include HIIRNA molecules,
which contain introns and correspond to a DNA molegule in -
01391 manris s HRRA B TG LA ot LB I S Al

arecipierﬁqgmc%f)ﬂ@drf&%ﬂ&r?ﬂﬁﬁﬂdﬁmﬁ@ﬁ)imﬁw&miﬂaémmﬂ“bét @;édlgémlwima ina
polynuc eotide of the present invention, an bgl in
progeny WAL 156 et BRSOl A o okl e el

es and/or support materia

morphold@7 b21R ghussieDtitesmmlentmip Hstha miaive B@@B@?féb‘t‘ﬂ%’?? aptural,
accidentqingg;o@egﬁ%%sge:neégt% R f'& £CR6esA:2RHDadypr-aRatiaRthenesf) or

variant of such a sequence. Polynucleotide variants
polynucleonidais) efichsrinventigubstitutions, additions, deletions and/or insertions
o140 Sucht a%é@&%@%%%@ﬂi%&%%ﬁ@m stahipieptidadiaiaitor desired
01401 giminishie , relativé to a native,immun%re ctiv%mol Cl""ed Tpeeﬁ%?ﬁ&ﬁﬁe
clinical velisrfonpresas ity bis ey eHiguEes ﬁ}%ecﬁt RN léléne}ergﬁy e ’
but are n@%ﬁ}ﬁﬁﬁ%@%ﬂ@%ﬁ%@f&i&rﬁmmﬂ ' ttaéppe:%f&?m d:x?@mtztms%;gﬁaapwt
o identity, more prefera east aboyt.80%.ic 4
of pain, b@@%l%&ﬂé‘é@?’&ﬁd&ﬁ@@%ﬁ é?nﬁ?‘ltrg%%%ﬁy%%leo ’(%Ieail_g%ﬁ’ggceﬁﬁtgtl
arthritis %QﬁQ?@éﬁe@f@ﬂ@i@@ﬁhﬁ@bﬂpr mfﬁ%ﬁﬂ@%mkﬁide
~_or polypeptide sequences are said.to be " aliifdhesequenes
clinical FﬁﬁEl@dﬁﬂBé%i’g% 56" %%c? g |?1%t e %vl\r/eooggaou eeré}cii_is is the srgr(;e_ Whﬁ
esseninglignedfonliseiimnit coerespondiEatamTRESeFBiEd B R EBIHBARE SRE
¢ op SAMCRN BV, SEANGRG ﬁ@ﬁ&ﬂ@?ﬁ&%ﬁ‘ém&@fﬂp‘aﬁpmmiﬂgythﬁsensation).
aspect cs&gtiences ‘over a comparison window to identify and compare local . - .o
[0141] regiongof ‘sBeetisanspniaptyiragcs off" ArrasGséd Herein, |
o ol §S B EGATERgnsabutm gt ity 00
aﬂe\’iaﬁi@félaéﬁ‘?éé%@&d% RER 8?%@%%@%§§g?eﬂ%n t.g %%us%%g%%gf s after the
more a&%ﬁs%ﬁﬁ@ﬂfeﬁoamﬁm aﬁylﬁéi%mdtiﬁﬁzamr@pﬁmalaagmﬁﬂ@& compound,
sequences for comparison ma - usingethe Megalige tReogram
or Phafﬁﬂaﬂ?é‘ttcﬁég?&&%%ﬁtés &FBiom otrr%%?ggg%ﬁgré (DNASTAR, Inc., .
. intensitwamaamrweymip@rdéﬁamipammpqim%rwf%BHH{&SQ&%%‘V or
' lignment sghe sribed inthefallowingraferenagsefayhaih drest
osteo %??inr‘nsg%’é r%%%l\%%tionarj change.in proteﬁ'@f - Matrices for defeling
(restinglistapbretegbaspals-inderag e 1P .%ﬁ.?%?l_ SFRRFA™Y ’ ’
e it et finaoin g Pyl 5. S
- ional Biomedical Research, Foundation, Washin
before, 3hpinersteaiéi, SJ?‘,“?@@O,‘@H%%&%%B?O&% eoc,%ﬁ%grllmceﬁt and ﬁm
amounDIIQEEPEsRIpoERE-6ShMeedtds Enyossioygeplorisay AXddieved 1o

Press, Inc., San Diego, CA; Higqi T an
conjm@%l@@@?fé%&@??gnﬁ%n@?‘g‘&%% %Tl%é 19 g?%ﬁ%l%:li%m |
“offectRiebins0n Exdy, lbbsiGambin ThesrnexXt PEB AN EHISTHIN O19&8 RATY gpeutic

Mol, Biol. Evol, 4:4 : Qb6 cfiRanb@7Bif, in
agemsn?ﬁ\%%ﬁ%lﬁﬁr%%]n?r%%gg“ S%’%E%%go?ﬁ' Pﬁgﬁé% of lglumeric%Ta nomy,
conjurietioamath Press nBan Fhshessel: E AR P aha° ShRaR D ., 1983,

Proc. Natl. Acad. Sci. USA 80:726-730. [0215]Preferably, the "percentage

of sequence identity" is determined by comparing two optimally aligned

sequences over a window of comparison of at least 20 positions, wherein
the portion of the polynucleotide or polypeptide sequence in the

comparison window may comprise 3@ditions or deletions (i.e. gaps) of 20

percent or less, usually 5 to 15 percent, or 10 to 12 percent, as compared

to the reference sequences (which does not comprise additions or

. deletions) for optimal alignment of the two sequences. The percentage is
calculated by determining the number of positions at which the identical
nucleic acid bases or amino acid residue occurs in both sequences to
yield the number of matched positions, dividing the number of matched

positions by the total number of positions in the reference sequence (i.e.
tha window <ci7ze) and miiltinivvina the reciilte hyv 100 to vvield the nercentane




5 X SSC, 0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50C-65C, 5 X
SSC, overnight; followed by washing twice at 65C for 20 minutes with
each of 2X, 0.5X and 0.2X SSC containing 0. 1 % SDS. [0218]As used
RERERIOORIGHY stringent conditions™ or "high stringency conditRfpEUs#P6/013921
those that: (1) employ low ionic strength and high temperature for
washing, for example 0.015 M sodium chloride/0.0015 M sodium
[0142] citrate/GReAushiinridtodetyf seifemeats50T o{2Fdupiptey ehin fvhich can
includ%ﬂgﬁgﬂe&%%ﬁ%w N AgERtSHCh A darnauge: R examRiensRes

(v/v) formamide with 0.1% bovine serum albumin/0.1% Fico11/0.1%
generaliy NARA YA RaBHESOnIM BSaR F DRSNS SRIRRE) dBi3H08 5 Fgrency
(includid! SRdimmoRl s it M Sodiig elratpct-4dGicar fahemplanddatal).

. formamide, 5 x SSC (0.75 M Nac(Cl _0@7 M sodium, citrate), g%lnl\{l ;
As is ugdartiRPHRB PSRN B 8)e e op USifitaly B RSBHSHRSS W RSERERERYS ©
treatm&@|UlidNasanriEatact salpenaspesiiod My« ng/indi) o k6f B2 Gmarict BO0itis

. _dextran sulfate.at 42C., with.washes at 42C.in 0.2 X sQdi .
T
antibodygrastlimgeneysenable coprsisting GR0stck SHCnigratimnpE el speBcuch 2
reduoﬁEH?ﬁﬁéﬁ%@n@@iﬁ%ﬂa‘@%@&&%ﬁ’&ﬂlﬁﬁx@%ﬂo adjust the temperature, ionic _

_ strength, etc. as necessary to accommodate factors such as probe length
[0143]and the ke iozatoie! WiRRIEOA SPREUI N BYIREERSSH Srimdh i ehinsirhavealrid
arthriti0 i PS ddeSit ek dis aanatadkatine eenefocoentbemmase Mmapy
nucleotide sequences that encode a polypeptldfﬁ?ggdescrlbed her*EmSI
symptesgiod PR BT S BEUT AR PREMOTO G Pt Bt e
“AmelSQeUsRCAR athhatiergang Moatibgiass dalyioucitatigepihat vary due
to differ s.in godon usage are specifically contemplated by the present
Gl e O e S
arthritsguirencesqorotidds faereincane ledshinngh the caisatofitbes provert indesitible
e IEIRRASiSAGNONS AeNGR DA Alsallared 35 foreauibakonriRimae

mutations, such 'eglgf’t%)ns,_ additions and/or supstitutions of nucleotides.
treatedriihy e ahthd FiRMRESHRBbRM mRycsordaaet g, thavd aiighered
jo14sptructurg ordupglionn Allglesimavikaidenifiedusingintaraar ehleolnipmasry,
(such as hybridization, amplification and/or database sequence X
slow, %%é?@bgﬁ?»[@ﬁeﬁ PREISOR HRGESHIR SR s RN CH e iR d
rheumdfinDaeReEgal 5\ thesiarierBphit abhinéthgdsndseRE RarMegiaggiefof time,
hemical polynucleqgtide synthesjs are.well known in the art.and need,not
depen e L XU AT GG SRITHT CoLTE e e e Sl eg e
skillepnotided, heveificint & mmm&lmmm@nmlpp@mwmméﬁmﬁ
the indMNSERERSEatOAEHESK, PEERRIRG BN RSO HER ARG HEEOMARRlom i
me ynucleotide

thods, a po comprising a desiréd sequence can be inserted

a methatbthabiadapts pebabilisnef trveleptes theisirmplomds asiverBag fmpand/or
reducitable 1198t celh forie plication andt amplificaianoas,iether iscuns ek

herein, Polynucleotides may be inserted into host cells by an mearhs
Y

methodn RN RAREARROT SIS IXERBH BRI s sipest ATEEBoRBEHD TSGR

signifffansionmeddpyurigaducing an exogenous polynucleotide by direct uptake,
ndocytQsis, transfection, F-

| -mating or electoporation..Once. introduced,
10146 cxog AL I BAGE EAR B AR e T e
chronhqiriintegtatacheizctath( sudflasagptagrudiponimte diatet et o fheihostwdd post-
. genome. The polynucleotid amplifi n be jsal r :
s B e R S P M A S RO (R il
(1989). [0222]Alternatively, PCR allows reproduction of DNA sequences.
PCR technology is well known in the art and is described in U.S. Patent
Nos, 4,683,195, 4,800,159, 4,754,086 and 4,683,202, as well as PCR:
The Polymerase Chain Reaction, Mullis et al. eds., Birkauswer Press,
Boston (1994). [0223]RNA can be obtained by using the isolated DNA in
an appropriate vector and inserting it into a suitable host cell. When the
cell replicates and the DNA is transcribed into RNA, the RNA can then be
isolated using methods well known to those of skill in the art, as set forth
in Sambrook et at, (1989), for example. [0224]Suitable cloning vectors

may be constructed according to standard techniques, or may be selected
from a larcoe niimber of clonina vvectare availahle in the art \While the



as BioRad, Strategene, and Invitrogen. 10225]Expression vectors
generally are replicable polynucleotide constructs that contain a
polynucleotide according to the invention. It is implied that an expression
VERRPIS e replicable in the host cells either as episomestérid&a6/413921
integral part of the chromosomal DNA. Suitable expression vectors
include but are not limited to plasmids, viral vectors, including _
neural geidiabv RIS B HE B govieHed Vilidesy FarsVIRIBESseBani deiamauma
(includRPHasRIANMRGIP HkJisalesechimi Ol Rl aiien AP wHOR Q82 etal
Vector components may. generally include, but are not limited to, one or

disordqﬁ@g@lbﬁﬁg%mﬂ@ﬁgrg@ﬂt ez’mwggsmg spondylitis, sero-negative
(non-rhAAEBI L) IBBRP LS 006/0E30 2 rR RHEIMehERicAlINIl ANEOF IR 8nd

LT L
cancerpperphamarecransihticnd roohlrolitiy elembnits Erealdesudpaily wijuinred,
OIS A NS AR
pain, phies pasesijed dVittonrotidstand|fsrenydica-number of appropriate means,
mmnincludin@@éa%gw%ﬂm @Eﬂ&%ﬁ%@%ﬁé@a\ém@%mmﬁrmposu

rubidium chloride, calcium phosphate, E-dextran, or other
traumagi paiinsderhie RPRGTHERNS BarTBARETORE, A BHERY r A e 65A (g,
puncta¥NBIGSIDE, YRR InAMITHR6 iR Agantsuctias vaskibiagWikiShat BeeH aiea
of iptroduéyéiﬁ?g vegt rs Qr%jxnucleotides Wiléo en depend on feature%ﬁf ]
all surgjeal bragediicy oY %ﬁ’ié“i SR At BV e s R8BS RIS CoRop IR Ghpan
does naff ithvbufe lyrincleotdesdessehactieieites fwithostiselsnap ableiodl trauma. In
oversexpressing heter aous DNAs,;can be used for the purpose,of .
some QR e RS B S TG PURSE e, anc
the wolmdrest. Iomirtitings éxdisiplesaporramvradientAupeatidin taesdsatyomd) or
deiibeﬂég}éﬂ%%ﬁ% LAiR0 QA calss Re6RISRET MURNGRIAR N8 W the

87/04462. Suitable non-mammalian host cells include prokaryotes (such
sensatigy ¢f nadik SPBPYLSHNST arvssyedebietibhin st wibiecissly; Ssipp R seIes and
other nREHR)s Regferahln iiados! polisarpatasslne£RNASGER |la1eh@fsaou) Sia

.. fold higher, more preferalﬁg 10 fold,h‘i%her, even more preferably 20 fold
(e AR TSR S S AR LS L BB E B BB ALHNRSSUS S 1R ShStethictiased
responieteraestoifrpibsemtdnsthevnpeboattstiSolesn whithe host toellbiohanspbeific
mecha.'gfcpa(ij Iggc%ﬁeN %Ex' egf ept%gi bey b oNMUNE3R2S dioriSFCﬁicgété\i%gélrb thermal

overexpressing the anﬁboﬁ‘y or profeln Of Interest can be identfied
sensitiligthoetsiudiad ERsHhitES dierivestingnisiodiess[oz28PintiadhsEBavoigh
surgic% 'ggﬁ %%ﬂ@ﬁé’cl&b’i&&ﬂ}ﬁﬁﬂ@é&bﬁéiﬂ sfdffegﬁ'ag PAESSRGRAF anssneealk, te

sF. For simplicity, reference will be made generally to E3 or antibodies
post-sy kAR OGBS S PR SEIARANGAE Rp BMETE /Y BEaRIUERIn, as is
well-khioding ®eediments (such as polypeptides) described herein. Detection
generally inyglves contacting a biological sample with an antibody,
0148 gescribéd Riest < SRSV ALHGH ?S’%”’nﬁ%@%@d from an
indivihetweé o Ghuantling dntibedy (e aedEd)ingickabintisshéeoifiicnl bntotGéses
blood ;I;n %E’Jl?“% s?a];g’ Ligp 0 WB 2(9:1? 9/1]1‘0838ﬁc|:1) %;rs{llééazrg elsqs%o %sl R Slex
canbe In Uit BriR Vivo. TheRsi d8tection B8 U8 érén inciudes™
specingualittitive anidiosscraetitadirey déthatitornresisia pooksnel Sende. ofheithout
cefimif ISP SE-10RCORERL Waziianveal dampamal AV meRadagen be
used for detection, including, but not imited to, iImmunoassay, using
antibody that binds the polypeptide, e.g. by enzyme-linked immunosorbent
assay (ELISA), radioimmunoassay (I11A) and the like; and functional assay
for the encoded polypeptide, e.g. bigding activity or enzymatic assay. In
some embodiments, the antibody is detectably labeled.




Diagnostic Uses of the E3 and Derivatives [0230]Antibodies and
polypeptides of the invention can be used in the detection, diagnosis and
monitoring of a disease, condition, or disorder associated with altered or
At PRaAt NESE expression (in some embodiments, increased SFHEEHIAEEEF21
NGF expression (relative to a normal sample), and/or inappropriate
expression, such as presence of expression in tissue(s) and/or cell(s) that
procurdd@EmatiyiaskNERiexntessionsgmah selubd ioi G Prspicksion ftesias(s)
or cell(s) that normall Ssess ion).: inGel :
compofS RS H S TR e Lt ot o eheto SR mai
for sectupirggsigrster Skarpie; MolodicdseoplsS SoRMBHANES ARERIRPOI I aRt
also inSGA LAY A JFARONSNSNESARMEE1 1y SRBCERMBORIARRALY M Ecal fluid,
expression Is detected in a sample from an individual suspected of having
and tisspelpserpdes: disorder featuring or associated with an altered or aberrant
[0149]SENSItiVItY QpIRaRRNSIHANRS S IRNGITeR IO sinRI(RIg!, Aeanaefeinbihich
NGF promotes growth and/or metastasis). O_ZSJ%Thu , In som imal
hmaneﬁ?"ﬁ?&ﬂ‘i}ﬂéi‘ﬂ%l,“f%e B arRR PROtaSR B e A R g gimats

prising contacting a
pets (sSELLIMER foamplehofsas), ipdividuabsuspettat:.of having altered or

aberrant NGF, expression with an antibo ' f theinvention
0159]5nd de ?rﬂ?ﬁﬁ]%e%}?étﬁg? e e?/agfgfcﬁlg%ﬁ%fg%@g%g%%@ gf%&@r%%%? and
preferdbynpariseingpmeimencingsonts ensbadtinetsisotiaardiituappsh darepies

of veoflfi MUATHA WAV AREHRRE R GRS A YULRS AHARAMIR AN QR 2RI N
other embodiments, the invention provides methods comprises cor_1tact|nglh

vectors; slasaihaosoithapYse A8 IRIA RN RIFINRT KCRIPBY Hgpiated wi
cation®HRRRAGR: N SRMBRABPHINIE BigrdhgondbsMuabIS Heanaaidd Ridaviag and

_disease, disorder featuring or associated with an altered or aberrant
certainseAaKtp SPlRSIEh SR BINELETFRISF expression. In some embodiments,
jo1s1the individuabdassmalgelskingcanobscirenst cacsr paceieatid seqsere

prostate cancer, Qvarian carcinoma, hepatocellu ' _
tht 0 DS QP B O TR i BB EaPhe o prpmmoter
such Aahelecivitivacd eteicthbibimpietyoins] avimg et |iekre s RBI6Des,

sequefe e Phelss a0 daions. appnsSkhsaledaeisnethods of

conjugating S to an antibody are Known in the art. In gther

[0152bmbodirerssbarnnrbatprceaigpbHRsarablS FTFIRCHIE Hepaterial

whichl,avpﬁéﬁ doAghtaespiess nseyiheraedican M detactadusing & mlsiebiological
antibody which binds to the antibodies of the invention. 2234

LD The
activigATYJAREIF AR Brede b e TSR HEy e iiHho L 2o

yrf?nowh assay
ﬁmﬁemﬂ%%&ugas@ﬁﬁmatﬂi@nma@ﬂgam Mﬁﬁlb@hﬁ@t@fﬂd@@ﬁim

.assays, anda [hununopreci tion assays. Zo 0] 1eS, )
solutighaiat FRUCITRTIE B0 M T Bt o SOE A Dot iped
Prefeaedibidaies fhaycatsol be predded rminsditigncstichosehts BUrakspiwmg

[ ing. Generall i IS j j j f
s e R B e o
convargiorad HutatideGes i sRmbisoBemminsirals Memeserind Srenety Hidyediton,
A G%&&%&?@QM@&%%@@Q%E%P@&QW’&%'R\Mmg%ﬂ i8IS kel and

nowh in'the art. Me s of using E3 and derivatives for therapeutic
Practigg ,ﬁdﬂ-@gmacy 20th Ed. Mack Publishing, 2000).

[0153] The term "Kos", as used herein, is intended to refer to the off rate constant for

dissociation of an antibody from the antibody/antigen complex.
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[0237]Antibody E3 is useful for reducing and/or blocking the biological
activity of NGF. This antagonistic activity is believed to be useful in the
treatment of pathological conditions associated with endogenous NGFE
PidatridAsBuch as pain. Generally, in these embodiments an-&ffeétilfd" >
amount is administered to an individual. Accordingly, in one aspect, the
invention provides a method of antagonizing human NGF biological

[6154] activity usttraikds taassdiypeim deeiondsd f&h¥%@8i8§5§ﬁﬁg%°"nﬂam

ofananﬂ@gg’ﬁgﬂtgg’ﬂ disclosgd herein. In one embodiment, the method comprises
contacting human nerve growth factor with any of the polypeptides
(including antibody E3) described herein, whereby human nerve growth
fackoy-pativityy SR80 DRI VED UCNTIBODRES, GOMROSEEEANS) yet
another embodiment, T/US2006/013921
individual with pain (SL%%MS%%%%SE%% or rheumatoid arthritis

E3 CompristiimgianDesita compihiids| 023 8fetodmpidiging faedroenaivioss
made generally to E3 or anti ith £k ing-it e

LSS gDl A T S L e

compositistyibedretenaidZBetikaibuy ﬂ?ﬁﬁﬁ?ﬁi@hé@@@'ﬁ?‘fﬁ%ﬂjﬁ%@%@?g

sequentgees' gﬂcgﬁﬁg E\ﬁ%fﬁv BRIy Y pbBpSiade SUSRIRY Bi6HL, ebaipbéidieny homprise

mutants thiereof, fusion proteins comprising an antibody portjon, and
one or witre aribartietcEcRiguRiftss Grifeh iay 86%%%%@8@5%%%&%{% E‘f”:{]bma‘f{%
NGF, a{ﬁmgsﬂ'ggp x%ugg_qfotbﬁxf&%ﬂ@d_ SHeEHHaNY sapan bﬂ? m&ﬂﬂl maw‘rf)mf;tion-f
In some embodiments, E s or various formulagions of reo
antbodgrS SEFRIASTAES HEOEo N Gihel BRS T IS R e ambr
suitabldmmlatiens.oh Eapiachidingicrily ecrapositiencamswdimbringdudfipagrhich
lhg{rlr%i}ggﬁthe e%a”d a pharmaceutically acceptable excipient are
are well YRS tRIE “Hhd may be in various formulations. Pharmaceutically
[0156] acceptdbleiexoitientdsaenteropassis thdaind anibote pelapeRilisfar
poiynu%fé%ﬁ%?&n(ﬁﬁéomﬁ{efﬁgf litgle admiiRUatieRQhdRRasMAsRRaina hueftacibedy,
substance. For example, an excipient can give form or consistency, or act
polypendds aiidipntysislemidesraisiiierifclude but are not limited to stabilizing

[0157) agents "I"f{@ m%%%%fy&gtﬂg@ Bﬁh@ ﬁﬁ&]ﬁﬁbﬂ aryiciguasteidadi tyj{ any (one
encapsulating agents, buffers, etratl NRNANCGES, ts
or morRRL 1 48 NSRS TOP o NI D S A BT s e

Iivery are

and/or SELIOINGT Brmoigigidactlie Selgnceandrtragtitevolharediesd 20tNED.
signatpge () EHRISAING 3000), (924000 sepecrbadiBanisa Bespaans. sre

or adminis y Injection’(e.g., mtyapentonea%]y,
trigemintiaeenmssiid) sbboute nbousigiitan gseistaenptist Yodthddyhothed6ims

BDNF‘-@; 'E}'iﬁl‘ﬂ'?‘croa&%’c (& on i YRAS AL HRIINhAlatiaR o RuPiREYAY astey Gan
e also

sed. Accordingly, E3 antibody and equivalents thereof are
increagsrefentiblp @@m&ﬁe@mﬁ@h@rrﬁmreah@&@@%%wg% SERIeH &%
detectescﬁl fae eﬁa&ﬂ@ﬁf%ﬁﬁ%@@s@ﬁ&iﬂﬁaﬁﬁﬁﬁ@ﬁ 808 (ReHike (sEb& BaRtizalaNo.
dosage regimen, i.e., dose, timing and repetition, will depend on the
6,027.Bafkcular individual and that individual's medical history. Generally, any of
[0158the folloyipgidasgspmpyrties uSeditodp s, obtidsistiaboues O HigRgHveEy

' .weight; at least ahout 10 mg/kg body,wejght: at.| t
affnity GO St ARG R By e e By RS R P A
antibode I ¢ leashatived BOOvite By hatyhwaigiGR ik eaBRROzE0AR ) -fold
. ady.weight: | : Ebg)gy weight; at least about 50 ug
hlghelﬁ?éné%l a%\%’iﬁ]t%ﬁg e%%ﬁgéét%? 1%9 h%’g/ g body weight; at least about 1
ug/kg body weight, or less, is administered. For repeated administrations
- over several days or longer, depending on the condition, the treatment is
sustained until a desired suppressian of disease symptoms occurs. An
exemplary dosing regimen comprises administering an initial dose of
about 2 mg/kg, followed by a weekly maintenance dose of about 1 mg/kg
of the anti-NGF antibody, or followed by a maintenance dose of about 1
mg/kg every other week. However, other dosage regimens may be useful,
depending on the pattern of pharmacokinetic decay that the practitioner
wishes to achieve. Empirical considerations, such as the half- life,

generally will contribute to determination of the dosage. The progress of
thic thearanv ic eacilvy monitaored by conventional techniaiiee and accave




[0243]Administration of an antibody (such as E3) or polypeptide in
accordance with the method in the present invention can be continuous or
intermittent, depending, for example, upon the recipient's physiglogical
WOrateoH%fhether the purpose of the administration is thera%gazﬁ%gr&mmm
prophylactic, and other factors known to skilled practitioners. The
administration of an antibody may be essentially continuous over a
preselected period of time or may be in a series of spaced dose, e.g.,

ant;bod};éltherbeforekgurlng, or after devElgping pain, beforgduring, before and
after, during and after, or before, during, and after developing pain.

E.IJ

o/%her event likely to give rise to post-surgical pain.

_ Administrati be before, during.and/or after wound, i A, traum;
911 (Fa@urgery, an %f;;ﬂ | é%/x S 6 {Q %QW [
1024410ther formulations include suitable delivery forms known in the grt

D

E3 (FabMahato et a). %@39¥ Pharm. Res ##1858-859. Lipos %P&%ﬁarations

include hutlare not limited to, cytofectins -multilame

including, baTt not limited to, carriers sugh,as liposones. See, for exampl
I

unilamellar vesicles. [0245]In some embodiments, more than one antibody
[0159] Or polypemtarmdPendrasent dkisaiiidiesivhit betroonogierial ar

polyclonal. Such compositions may contain at.least.ong, at least two, at
mtagon}é%§%§§,|g%§§spo%?, gP’ Igé‘ékﬁﬁvaess&ﬁisgﬁtﬁgﬁ AT Seai r%)ix gple,
antibodpRfikadiesiass he WNaFE-dffendianateddl terarsaithy bhagpumigeliigtyonsafan
in treating a.broader ran lon . ofindividials, JO2A8 M s in th
150 Of]%?)}ﬁaéél%z e%%%lgg%léga?fwf;{goﬁﬁg glril%%odies or poIypeptides]?ﬁ(')d]c 1tillwe :
presencéimiehfipi(stibheanadiftiBody E3) may also be used for delivery and

[0160] SXPresgianaiaNy of thernipdiesenpeisacntideselhe fvsatian (such
' _as antibody ES3) In a desired cell, It is apparent that an expressign vect‘%rGF
inven(iosa R IR e B S EH ELB SPEDBLTY B e ARG
with 10%@{]%_9BnVﬁﬁarcgqmlF@mmaﬁ@wmﬁ m@a?&f@mwnaﬁmﬂué am,l
such as jntraperitoneally, intravenou tramuscularly,. subc sly,
ano kAL ARSI T, B BT SR ey,

dependéganallyalssftiogsetly 3 or thg dnad btiomofor gkamisié fadwtinistitiollofr less

express tors includes docal on (SR dminisyatess eERgo pv
at abou‘fnij%e)g%(ﬁ)ﬁ?gggga}ﬁﬁ%%}%%%ﬁﬂﬁ%gﬁﬁ (girt%}aﬁ}t%%?érized administration,p
or less atrtioipicapibiaiinisiration. One skilled in the art is familiar with

[0161] 2dminigtration ol expressiomyestMisiicaRiciheRneesomalaesaegenous
protein In vivo. See, e.g., U.S. Patent Nos, 6,436,908; 6,413,942; and

significgualy s R[S ARG SRR TRETSD ORI HIOSRIBIEE
mammAPRPISI8eh? Ral¥bdisRatdthe Redsing nys ahiheraNtifosieselhs one or more

polypeptides of the inventign (such as antibody E3) can.also.he ysed.
NGE SR R BRAUE U URE S ABCOHARD . g e
embodi@xampie: miftedy etmls, N#wisl Bietachnani(iosty ktozoChidthethat,

Gene Therapeutics: Methods And A a)tl?aﬂg [ r
neumtra&%n&\%ﬁﬁgé%. ffgﬁgﬁf/jj ; \rl\?ﬂg 8%[1‘31%3 SB%%IFC emﬁ%ﬁ%%ﬁ 1HV%%%§ al.,

embodiinBitd, Ghenib(LyIANREIEA 2s Fehhrocrbleatt, MeoRibrAEWRERPhSE] Ingame
embod%%%@%fgﬁg%ﬁ%gﬂ%g@f%qg &/ LA AH SRHEIN EF : 36aPaNb- I8t ddg, but

1991) 266:338. Therapeutic compositions containing a

does nessignifisentibinddoIFinisEr 8ehe S RIFGRIGLABELEL00 ng to about 200
[0162)M9 of BNAfor degaliadeninistatierinon geneatiaiycpioiienlg a light chain

Concentration ranges of apout 500, n about 50 bout 1 pg to.about
thatis R B APS NG BHOE (08 BEP N ot 20 T R PEE B o
DNA can also be used during a gene therapy protocol. The therapeutic
polynucleotides and polypeptides of the present invention can be
delivered using gene delivery vehiéles. The gene delivery vehicle can be
of viral or non-viral origin (see generally, Jolly, Cancer Gene Therapy
- (1994) 1:51; Kimura, Human Gene Therapy (1994) 5:845; Connelly,
Human Gene Therapy (1995) 1:185; and Koplin, Nature Genetics (1994)
6:148). Expression of such coding sequences can be induced using
endogenous mammalian or heterologous promoters. Expression of the
coding sequence can be either constitutive or regulated. [0248]Viral-based

vectors for delivery of a desired polynucleotide and expression in a
Aacirad call are well known in the art EFEvemnlary viral-hacad vvehiclac



not limited to, polycationic condensed DNA linked or unlinked to killed
adenovirus alone (see, e.g., Curiel, Hum Gene Ther. (1992)3:147);
ligand-linked DNA(see, e.g., Wu, J. Biol. Chem. (1989) 264: X
BOHRGHESERI delivery vehicles cells (see, e.g., U.S. Patent No. 2006013921
5,814,482; PCT Publication Nos. WO 95/07994; WO 96/17072; WO
95/30763; and WO 97/42338) and nucleic charge neutralization or fusion
ATCC WP EAHREBrARESs Nanl b pheRt Werstbey 1S IFC T 2806151 3921

antibod§ A0ASRiRE LraployadiFxamnplacsdxakach Dblfuntadidetibat isethduedty a

described in PCT Publication, No. 1092 and U S Patent No,
hostcolt oD RSB S o Bk S QRO e Bhe e
encompASSEriageinfbhSuRasenbNe3 5220 RaTi Publifatoeitog. gyEeb, Iab’,

95/13796; WO 94/23697; WO 91/14445: - ; .
e T
antibodb4i@4iba, and inyWibHemsidifipdconRgutaiweel Stihtt ogapysey sgmtigen

9 %{&Mﬁhﬂrﬁ%m e{g %}Eéﬁ%&gﬁ%ﬁ‘ﬁs?ﬂ%&u@ﬁ%m1&1'23%6@&%%?@@,%0[‘&@@

2

I

(NGF) ger?t onist an so include compositions compris[%rég onaor ore
e elltante

antibodyfaivbpel enspHs, seRentdWpiSEIHORRYY fept s Bk
polypeéﬁ&%ép RS SHE L8 dRasputisaly Frreptalisiexa pientbanctedind by any
u

ers, which are well known in the art. The present invention can be

(one onjsar)AbHE ViFraskismRabHPME other conventional methods of

s A MR UG AT Crumoau o
(inchudigg phmagFHiAs FERRS S THR HVEN %ﬁg%ﬁ%ﬁ%ﬁé@g%g @éé%ﬁﬁg%ﬁ '
(b) a fRpeveNting Widomstticlatihods BHifeln idivideebranigosahaarown in
.. both human and non- : ' ' : atatha)iowentinn
Flguresb?c%;igpgsa %%%?o%‘?%f°n%%%%%%§ﬁﬁ%%y3‘??ﬁﬁﬁf *§§fﬁ% in%rt}?r)ldividum re
variableorgpvisin Gromimihabierhaipandiret hoe s saime oS TUfPNEE 4RISGB AIdRo™
CDR(%QHQQWOAH@,‘ BRIl @pHBpsias eI EMRAdVA PifBedl A and 1B;

escribed herein. [0252]In another aspect, the invenfion provides methads
® CD%m‘a@emgeih%ﬁé@%ﬁfmmﬁﬁg*}igwﬁa@%}ﬁ%aﬁ%ﬁ%‘@ o

light cﬂﬁﬁ‘bf%ﬁﬂ&i‘? m@m@_d@v?@rmm_t(ﬁb ﬂﬁeqo@i%ismtbé Hubliohatoif

. arthritis pain in.an in \(I . In.so t
antibog S HEFARAUBES (A DR b e ﬁéﬁﬁ%@iﬁ;ﬁ%ﬁ?@“
in Fig@pisade rhasr ObRdakbeiight kbaimandidingehigs 3 pln, o

., _aspect, the invention provi NG Yaghexia
entibofy S, eri&fitfgg %ﬁ?&%ﬁ%ﬁﬁ@?ﬁ%ﬁ%ﬁéﬁ%@g 4
throughoiipAsitreaidaniizrer SOOI BICAH AT nist
. i iRt c43ic BRAnIOLAT X b
men@}){u%geqﬁ\%i o %ﬁﬁﬁﬁf e ?#237{}866@594{% #%Eﬂg iZq“§EZ?s°o?;
min%@ééggmﬁw&frﬁ@a%ﬁ%mﬂm@%%é 1SS SBITENED 1h é%ﬁ‘?meg ©

Qi iay-hedesfanded, baged SEQBAsMRS-kAown in the art, such

Mab ?gspﬁa%iggr?t WO 3%06/110%83F?bc%u]s3 06/0 mg%éhfiﬁl %%gﬁ@ it Hai
[0264)5ing vatiUS PRRPEgIE ST QL N KAt &L &F urg%lm o.r% Am.
diagrdhORGLAL (RpR3A HRF GareckhiatidB ) Rdivsyshpich b coogyeid

23(3):239-55. Ther | afliggase
sy G HE PR COCHL P et Ao e
chamammamrm@&m&ﬁﬁ%ﬁﬁﬁfﬂﬁ@ﬁ@%ﬁ%i%ﬂb@{ 39 chain CDR 3

("CD @WK@W@@(M@U@@; ehalgH1988) CBReuralH. 91)

c

3), the Paulus Scale (Paulus, et al., Arthritis and Rheumatism
(1990) 33: 477-484), and the Arthritis Impact Measure Scale (AIMS)
(Meenam, et al., Arthritis and Rheuniatology (1982) 25: 1048-.1053)
Anti-NGF antagonist antibody may k& administered to an individual via

any suitable route. Examples of different administration route are
described herein.



[0255]Pain relief may be characterized by time course of relief

Accordingly, in some embodiments, pain relief is observed within about 24
hours after administration of antiNGF antagonist antibody. In 2006/013921
‘é”f‘ﬁﬁ%"cﬂm%%%‘?s, pain relief is observed within about 36, 48, 60, 72 hours or

4 days after administration of anti-NGF antagonist antibody. In still other

bodiments. pain relief q 1 ; ! dication of

RASQS R ST RS e AN COH I oD R R Btk

NO:7); aHbitjidht spane OB EITPBRIS,MeQQEREN AT S GRS (b8 pdivigmination
diminished, and/ar. quality.of life of ffe] ' ] :

of DI A8 YOLSEBRG AR LBt NLE S e B s

CDRs entizodies) fortess ekt mde CestidelRndeetuonsderomiind FDRs"

besct ) jpley ARINGEaNRoRnSHANEERAmEEe N RLaniasgenigSih
of cmﬁ%ﬁ%%g?gh Q%&%gtag_onisé’ (such gg)g{r}%%%élarﬁagonist “
embodigmgitiodiesF D Re arp PessiiisisisdrdBe in the methods of the invention”;

[0165] Adminjstegtion abamNGH, atasepisbisHehias an anfhG kisokagaiskes at
antlbod%é METHODS OF USING ANT|-NGF ANTAGONIST ANTIBODY

least onecs BRI s eoRBREVERIIIRE B ETEEA S BRIR S At

three, 2WAQ ARREGISANS DMBRUATEBIoY]diesometinbisifarcineatihg tidllyrhomologous
preventing, osteparthritis pain.in individuals.including mammzals .

ot AR R A e e e

at leastheth dascofdareafing osteoadNRitisiparrdmdytindinlio Jenedagsisirpat least two,
drministeri e . . |
three, @Bg"gﬁtgéglgggﬁ SER s AmaN RLANRIGE RRIREARNRUEIENES, W

USs200 3921 anti-NGF antagonist antibody). F
this imeemtigo bisEpmeeciig ta andes Fvarhaoiiey AWibdums, e dsennPineng
and/or %}EE- desaibadeseine (0290l anrethenasne ok te. iventonipeavides

~ ethods for reducing incidence of, ameliorating, suppressing, p I|_atﬂ)3g
eurOnS ) BF A RS o RSB I LA G BV TERR AT TGS 1o 2 (may

be greASiRRAREIYS pain in an individual comprising administering an effective

amount of an NGF antagonist (such.as a I-NGF antagonist antibody).
03661y, ] B BB I A S DRAT (20 e A
- antibody)tagdclisbantibesy) mmwmm_@dmﬁmw abpdhet
has any %Its&g%ol &nind éyﬁggs%lﬁ&\ﬂﬂ g5leQamrh Q@ﬁtsggg@%@%%% amino acids,
ssessment ol}gosteoart ritis pain I1s well-established in the art.

at leaspaimms I epntinngub arpior GRERblssERbIT IS LA RIOHIA Rt Sath

about 36 RAlLALeharanterzalianifRal USIBE HATIRMERAIBCRIRE; MeisCabout 30
Katz etal, Surg Clin North Am. (1999) 79 %'231-5}% Caraceni %al. J

contigpesR MBI EhGEERs e P98 ideash ) ok i aaR esigneEe from a
variabRRMALIGER ainS ar) eriReludinie o, sittesenantlap bysitaldiibetidatical

. and_ 100 mm Visual Analogue Scale (VAS) may be emplg t eSS
e A SEHRBATAED PERROREE T TR TR A el e
specificiiBheastadedniiiN Gftcaitd gODR bemvtdiooch ) Thiab Hé lagmihisteradiiguas 1A

, individual i itaple . i ini j e
and 1 G S NN B R SotmAlEm M VR, AR s e
chain (6ih ds thetlmtenGRimatagbnigriable region is from a heavy chain of E3. In

another embodiment, the 5 (or more) contiguous amino acids are from a complementarity

determining region (CDR) of E3 shows ini Figures 1A and 1B
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antibody) is administered once every week, once every two weeks, once
every three weeks, once every four weeks, once every five weeks, once
every six weeks, once every seven weeks, once every eight e ong

: PCT/US2006/013921
Wl Heeks, once every ten weeks, once every fifteen wWeéeks, once

every twenty weeks, once every twenty five weeks, or once every twenty

six weeks. In some embodiments, the NGF antagonist (such as the )
[0167) anti-NGreapike SRS AR IPF @%ﬁﬁﬁi&@wﬁ%@@mgﬁiﬁ% pgrises
an amifRVEY BQLEREN IS PRGLIRYERY TR HEsWisg anteasvepidytdmentlise acids,
. once every five months, or once eviﬁl six,months. %62&5&@@” ;brg@/ls
at least S QHERRIBATIRPBY HIin 8! (T BB rUESTARORY, fiTSome **
contigu@IRRdHDaBISs, paiBarelibbis Dbsanigebwithiinaboits24t hout slafte 25

dministration of an NGF ist (such. i- ist
conig G BR) B R B i G Lot A e o6
whereid 803 F2nirmuesonritay smfterad mm;q%ﬂmmfm NQ@EW@? of CDRHI,
150 of 88?{%%%? @g@ 006401390k AREAGRPISL (SHER aAsiheAatER so8 of
antagonist antibody

an . I some embodiments, frequency and/or intensity of
CDRL b 1o BRIAET AP RUAY) BPHBHA S8 SLTa (ekhseadd fbe
indersiRHEASEL RSN AR BRI INRNE PR BletfOLATIe aarREgSIE PO vidaglino
_ forduration of at least about 7 days, at least at?équhm dz?gvtg, t least about
acid seguepes /el MOKSS SROIRSIRIE FLDLd % 14 L 8 BRI BB UR FECHF Bhst about 42
[01687days, ahleashaRaytid oy atilanstiahoy B rytabtisastalbutbBring

days, at least about, 70 days, af least about 77 days, at.least t84 .
schemg R R IOALE DGRBS SPGB HHEr's RS L o i o
residu@niagehisiisbichasaheranti=NEEintsegoestartib sy baesMakhigraribe

usi GE antagenists (includi ENGE antingdies) {or thessretods
Kabat S‘Pé? ‘g“eglé‘r)irtkféa #@3&%@%‘5@9‘%@% 'antglgg%%?gg%nti-NGF antagonist
polypeptitibndych "G trer Nd badyaydma®3; vitarime 2ebrartide risprdgbaffeing an
E3 vargﬁllﬁz:] 125 i NGE-antRgamist Atihedieshv e npasiipRsHeeise nChethia

methods of the invention”; "Administration of an NGF antagonist %uch a5
and/ordrp bR Fring G SFISE Arith GER Y NG S BITOE CHREATRE PREtRSS
and arBiHhE NVEEPIRR (Pesiabmngitpichate s oigiabloitisipaimantoostenaghritis

pain) use an NGF antagonist, whi hg%eifers tof?crh}?lé%olceccule that block

sequendib.{rhathia Y Baba RN PGy fcal a %ener%ﬂy itis

lological activity,
underdnelddisgrdawnsitensideatyvagsindoittetieby NG Fasirriinginuely e same
receptor bindjng and/qf-eligiiation of a.celllar response taiNGH nhbe term
numbsLo gig%énvi%%" implies Ao gpg'gg%%: m ;ct/r%}sr:!ism Qfdbic')’lo llrikc’sg(l)a(l:tion .
insertiniratadevdr]divg o fiermos theseapiiessaty rsidueshridhsHEOmpadREAR £3
antiboROS5PIEBRRIMEEAalcal by slalagicah aadhiosheuisalnieraadans wih
_ and its consequences which can be achieved by a variety é;fkg 4
candidfiftewavEnan I BB KIRPHIV ARG SPANERH BORORYY ExdmpRiR) N@ened). one
may fAINRO@RIRIAIAHdeRYIRG Rt ntethdasancanib-WEh wetipydTharcandidate
- anti-sense molecule directed to, NGF (including an.anti-sense molecule.
ot e 1 AU ST AT N, S e QA e
Aligni@eanMG beréaepiohisidcbids Topuecepinr anciiomby saspeptor)initading
an anti-sense molecule direct nucleic acid enaqding Trlcfs angior
Progr?}%),‘%l@% B ilrl?ﬁ?’b|t%%%é%%%%ﬁ?%ﬁg§f§%:a§$u%tu ral an%alog, a
comneborinast: hely ativemetafion eamedhe rgsust ianbibaina peridpigally have
THERRAPRINESINGAR AR THHA ARG RTINAKINREAIN the amino
two Cﬁ%ﬁfgﬁdn of a p75 receptor that bin%ls an NGF, an anti-p75 antibody, and a
Icinase inhibitor. For purpose of the present invention, it will be explicitly
understood that the term "antagonist" encompasses all the previously
identified terms, titles, and functionakstates and characteristics whereby
the NGF itself, an NGF biological activity (including but not limited to its
ability to mediate any aspect of pain), or the consequences of the
biological activity, are substantially nullified, decreased, or neutralized in
any meaningful degree. In some embodiments, an NGF antagonist (e.g.,
an antibody) binds (physically interact with) NGF, binds to an NGF
receptor (such as TrIcA receptor and/or p75 receptor), and/or reduces

(impedes and/or blocks) downstream NGF receptor signaling.
“Acenrdinalyy in eome embodimente an NNCE antanannicet hinde (nhyveicallv/




In other embodiments, the anti-NGF antibody comprises one or more
CDR(s) of antibody E3 (such as one, two, three, four, five, or, in some

embodiments, all six CDRs from E3). In other embodiments, the antlboca
W RAPAEHLORSSHill other embodiments, the anti-NGF antibody &ﬁrﬁ RERGHE
amino acid sequence of the heavy chain variable region shown in Figure

IA (SEQ ID NO:1) and the amino acid 'sequencg of the Ijght chain variable
acid seqegyioncshowndidatprerizob splitodBRRL T IsEe06/0 1892 insitafcmBIYSED

residued PoNRAder (hsill d%l@%%%ﬁ%@?& RiSidthe) aRtibees copREsaad pesifieddue

constant region, such as a constant region that is immunologically inert,

numberdQyindiges H5tHEGHER ChRISIRMETHIHREEn ST IBs Fhabon diasfididate
sequen@R ALY HaRQAGBNY, ﬁﬁéﬂﬁﬂﬁﬂ%@@ S ataxidiy, @Q%ﬁdiﬁs@ﬂl@hd 35, but have

odiments, the onsta tre odifie descrlb in Eur. J.
no residin RESEY N30 AN BB TAS Kooy REATEAto Moo BaT R GERE o
residuealgl Aotk E’;qimabbﬁﬁpix@mmﬂ@w@maﬁ@ﬁﬁ ﬁaﬂaﬁﬂﬂm&anmgmmﬂtade
antibo 0265 The.methods of the inventio
beterea e S e S Bl R od ey i,
acids mmmmmmag@@ﬁ} ahdiftdgnetgtuie Ehntistopks, the pirdbsemorbengdéd-

Lazlkam%idgagrﬁj%ﬁ&@ﬁyxw% 9%%1?8&9@4)%&‘6&%&%@%%9@% the
ways mediated’b Ig/ NGF sig na\ﬁ&;uch as receptor blnd%ﬁ% and/or

structur@hbrmmvéﬁnaswma rahsakeaivrioe mosslaPadeinest dftayenibeted

using JRHPAYY AN HIkIG ANy BRRAIRI a:RE e (QoMing-AR@OHII $H66 Soi.
8.058. (a) bind to NGF and inhibit NGF biological activity or downstream

ways mediated by NGF signaling function; (b) prevent, ameliorate, or
[0169] treat arfhasprih ok HsunSaidedttNGE paliody asleBRthiisp ANGR)chioek

about 0 rﬁ B ABGR D %1(9 %%p IV IO E}%rux%) mcrk%étrg Rtoz{bout(%ﬁélkd

erlza Ion‘and/or aut osp or Patl ease C earance o

In Somw)llhhm@w theehiniBig sﬁnﬁgs@hﬁwm abont8lehbabaptil NP, about 15

oM, abBH38 gﬁ Wgﬁ e Known,in, the.atip mﬁ&%&’aﬁl@m@
Nos. WO’01 1/64247 U.S. Pate tNos 5,844,092

bindingafiy 16 beies, 25@11%@%@9—@& mwm%@mm
affinityGe b YRlacaiRial 10 35 ekS (1P AboFenBankhAeces v Mest ¥/306a8out
U39609, L17078, or L17077. Anti-NGF antagoni ntibo @e 63% 400 M.
2.5 M SR AR B TR T P OB E) FOSEEt 700 P
about awrppﬁas@ft #08 mmﬁm AtFtepaatihody Yenpkd, withu\NIBE pivia dbatris it
at a edl d by the
abouﬂfangtpgn nsonPe ém Dué é%\?;n & anteNG %%Bméﬁgn%boo%ﬂgn&&gm
pM, abeeSgmtdésurndhiNEVia mWQBmtbmhmmmmm@mbnmﬁf&nﬁ’ N@EFout 10 nM,
In othe%l@h?@c?cﬁﬁ%ﬁ@ttﬂg%a&%%ﬁ&w Rinds Humanhl s aln %ﬁ%&%ﬂg&%ﬁﬁ?s

he anti-NGF antagonist antibody does not significantly bind to related

the bingingBfFRtHAbANER. ASM PIZERAS T 2N I BRIk Ao fhe binding
affinityS R ERANShe A NGEss than about 0.07 nM. In other embodiments, the

binding affinity is any of about 10 nM, about 5 nM, about 4 nM, about 3.5 nM, about 3 oM,
about 2.5 nM, about 2 nM, about 1.5 nNi, about 1 nM, about 900 pM, about 800 pM, bout 700
pM, about 600 pM, about 500 pM, about 400 pM about 300 pM, about 200 pM, about 150
pM, about 100.-pM, about 90 pM, abom 80 pM, about 70 pM, about 60 pM, about 50 pM
about 40 pM, about 30 pM, about 10 pM to any of about 2 pM, about 5 pM, about 10 pM,
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antibody is capable of binding NGF and effectively inhibiting the binding of
NGF to its TricA and/or p75 receptor in vivo and/or effectively inhibiting
NGF from activating its TrlcA and/or p75 receptor. In still other
WhBBEikETES, the anti-NGF antagonist antibody is a monoclgﬁgﬁﬂasﬁ?%g}df/?n
In still other embodiments, the anti-NGF antibody is humanized (such as.
antibody E3 described herein). In some embodiments, the anti-NGF

about 1 spibebyADMaAT Seet A0pMyd s00s ATLEEReNSoRE BIRUSEIRTEREY e
any of aBOHPRANE S HUHANARHALYVIRR (RICONZEHBASANTAHRQILIORES, BBout

RO e i e
about 5@&@&2@23@@@%2@20@%?@@@9%@% mtarsgwplarcle, e?mmm @Smn
o R SRR e S e R R e

pM, abduintispedséntdllyothe smm&iiﬁﬁrﬂseﬂlﬁipﬁd@gstﬁimmtm’@é@&edwmﬁmM

e ormore of the Joll 8 (See
about 1QI’(:Bnc_}u[:&:)|b Hrrg ybn ‘cl)%rég ?8«2%%’@@%@% In gtgﬁle%l Z%]gt;%ﬂdl e?\r%ts the
[0170] antibodpehimtiithefSatteobimpuibedyiadNiH can bmdtiraminad samacnethnds
well m@&ﬂ@&% COMBHSERe 5@&%&%&{&@%&&1@5 isimpunaiagicaly Weitteidby

does not trlgg/;ger complement mediated lysis or antibody dependent cell

measuring Y Wﬁ?@ﬁﬁt{%@é@%ﬁﬂ@@@%‘&m‘éﬁ?ﬂé gedesathrd inige
ExamplRetRedsidiscioagtiiddml F’ﬁim{gﬂ;@l@ aB0R1i863; (Rserampr)igGioants,

the constant region is modifi d as de ribed in Eur. J Im
cleaved J B PRAEADEPA, sﬁe i %@/6%%}&“1 Wﬁjﬁ%‘ﬂ)“nﬁ |
of an ardippligatin Ihd%t&ﬁﬁ)@&ﬂiy 8u{ﬂa@6&ldmmmhmdﬁihﬁn¢sp3ﬁéoéﬁwm@w

antagonist mani
pla_smo 8‘%/ ?e E% Sgn daﬁgé%‘f” gﬁ%cr)%? Cﬁ%%n?g R\NF antl qgg%gg%%lsecnbed
Exmphargmsmranyoﬂrm@mm theu@@fnwmmnmmm@gt@f@@m@f 40 289VPRE to

ﬁgﬁb the Rreseat i ) gﬁ{&e‘mg}g@sér{@%gclonal
NGF 0an % Fgésﬁlg%%al antlbod|esﬂ}\:gﬁraf":llEtj)ogll fragment é*ﬁ?a ﬁb Fab, Fab/,

embodipensyanmynEEaEYCh RIS R Cbﬁ"sﬁ&&?ﬁte drogell s for use
with oHEIRERRARIHEIALe ARt ROdie 515180 iR GRAIBHSEANEITNEISS dhefaatriNgion

o o SO 00 R ] gt 0

(reduce; QAIPFISSHSARN }ﬁlﬁi@ewmﬁedlgmﬁttmﬂwm mqweﬁi 3pdaifieitypahotuding

it R S A RS SR g plaa Sl 100
PM, SOnpivEire®, pist, 4Lpivér?0pMniOaive oo ligin Im@mmgwm‘@,oﬂxﬁ@m&@@éaor
pepude%%@gglggé ﬁ%ﬁl& Gﬁlﬁmaaqc%ﬁgx%%mam& MB&&%EM@%} -

uch as h ) can be about 0.10 to about 0.80 nM, ahout

of mouss Ebddttogesim aﬁa%amfo@é@é%% teopressier thAbnatdmddiniier) of
about aﬁhkﬁd?@@' aidinity, @Wﬁ@mb‘wmm and 23MIM. gRIoDeMNhosinant,

the blndlng afflnlt is hetween about 23 pM and about In som

some ceThpUEIRSn I AL PRGNS SO TAS D B oLt
block) ﬂaemmm@ﬁmﬁwsdessmmbmemﬂgdm@ﬂmmmmemgpmthe

: bindi M or ab t
preseng O SAARY R IEAS (AL LR o) o oo Aot s ARt
40 pMJB@)ﬂMr 2pbadifngviis phé birldinghaffimiy e brirotrbdoe aodbafiesabout
about 10

e T R R S e o
about 20 pM, or about 40 pM. In some embodiments, the binding affinity is
any of about 100 nM, about 50 nM, about 10 nM, about 1 nM, about 500
pM, about 100 pM, or about 50 pMg-or less than about 50 pM. In some
embodiments, the binding affinity is less than any of about 100 nM, about
50 JIM, about 10 nM, about 1 nM, about 500 pM, about 100 pM, or about
50 pM. In still other embodiments, the binding affinity is about 2 pM, about
5pM, about 10 pM, about 15 pM, about 20 pM, about 40 pM, or greater
than about 40 pM. [0271]One way of determining binding affinity of
antibodies to NGF is by measuring binding affinity of monofunctional

Fablfragments of the antibody. To obtain monofunctional Fab fragments,
an antihndy (for evamnle 1aC) can he cleavved with nanain Nnr evnreccead




[0274]In one aspect, antibodies (e.g., human, humanized, mouse,
chimeric) that can inhibit NGF may be made by using immunogens that
express full length or partial sequence of NGF. In another aspect, an
ersegsssomprising a cell that overexpresses NGF may & &&&yg006/015921
Another example of an immunogen that can be used is NGF protein that
contains full-length NGF ‘or a portion of the NGF protein. [0275]The

mouse BIBNEMhsnthgenistanitbhediEShby te mm%wﬁﬁWMétﬁMMOf

I t f Nmak a5
about ang\eﬁerg)l IUP plﬁﬁﬁmlsh %@rﬁ%ﬁlgﬁgﬁgiﬁqiﬁgg o?eie_ss
Me&o@dhbm@ysmmﬂfﬁmmﬂ%n@mt a%rwﬂ% of Beuseibdd HiemmndReTErRs
are kno{gﬁf}mﬁggﬁfgt{(pagg@ggégneog hmag.ang mouse antibodies are known in

the art and ‘are described herein. [0276]lt is contemplated thate?i
[6172] mam m’é‘h&%%}’@Eﬁh@lﬂ‘&ﬂ&%&%‘?ﬁ}?&%?fdﬁﬁ’ﬁ&a?‘&88Jlﬁﬁf‘gaBB gelies or
polypefRaEeirom cambeimaniplaeehivacbamtiie bagisdatpesductiariothe art,

mammallan mcludmg an, ona cell lines. Typically, the.host
some Og\PﬁH\‘L’h i’éei ‘Bﬁg@ﬁ?&?g IIy, en?? ud?aﬁanXP aﬁf Xﬂc éa
proteol?ﬂbﬁumﬂmh&dmimmﬁﬂtaanahddmmrhyadmmiaﬂyrmnmihnchnin@u isingde or

en, inclu descrl
fusion BB AN S e g TSI s, Zolypeptids ofthe
mbodmxpaiﬁmmwt@mammﬂm%%mwm@u%@%‘@I@@W@fﬂa e

SO y j MLSIRIL Caré1975)
by ch % %5%%9;% E%g}%gr%a@ségn&c?(ﬁ%c? @%ﬁ?ﬁ 1IDdEgbv\\}/aIpglt al., In Vitro,

commergaiyragsiodior sxomiplbe i MIGR Aol Re BratHs b er AHiRE S
polype &9&@@%&@%&&%&9&%% Sialls institsdes Gellsbjsibh raamiGanter,

Q, Calif,, USA, may e used i bridization. Gen raII the
5,507 TLarh R e AL D R I B 1R B Fh P e A in
vitro ufﬁﬁ@@%ﬁ%&%ﬁp@%&ﬁ%@?@mb%ﬁ@en@@hm@m aweﬂxkn@wnsse
Se SKlled In ar er tne 1usio [
ki G PGB JPBAR TS LEIBUIE A i ChCh Ll e

reactionyqrdafotiniies arthivotharheaty FaidimetAT) pldelgrsctdsdiniinarupose
include %%ﬁ%&g% %%ﬁﬁlﬁ Y E&E‘tﬁ}%ﬁ%@escr'bed herein,

supplemented with or’without serum can be used for culturin

[0173Thybridofasarer sheretiinShoersiation fBp aRTaAS SHIRMIEHE Hikde to
procedi@ R THIQRAGEIMIGUR dRBY. 'Mﬁé@ﬁiﬁb@ﬁcﬁﬁ] |5 poBybeastde domprising a

produce the anti-NGF man lantlbodle ject inventon. Th
Sequewmeﬂfé&%ww&é%%% %ﬁ&%ﬁ&i%@ﬁs 5? %lg %ﬁggrﬁl;}%o
and 1FV& aﬁﬁﬁﬁedtw v&mtbﬂﬁmmgﬁbam\pryﬂagatmm\mihwabﬁh Iﬁﬁlg}(ﬁgéhgeﬂs)

oce radipimmunoassay. enz
ecloned
In anoﬁ‘ﬁ:s dl& ng]%u %1(%/ %a ‘\{-T' (¥omas ﬂﬁmay e used as

into OOV Qeonf mmdm:ammp@smp@m@anvﬁw RGBS BENging the antibody
of 1me@éas&erﬂf)$§9;'§§e mao\cgaupwﬁ&&@&%@ﬁ{&%@&ﬁ@@%@ﬁ% MGHFnded

reo [0279]14ybridomas that produce such antibodies may

and friweyy fgmﬁc;tmwg oY et eAn 6 RASPR RS SIOE BeRiPEY 2rA R R AFrth o
descriBSHIRORIGS Man bR i%@@é%@sfsrﬁ@ ey I8 aEiR a1 PR Alids, Yk have
u

conventional immuno lin purifi cedur g mm

been digHstechrSeip AU ST o0 B G T ADH, angfa D

Husza¥ lﬂ@tlkyqﬁ@newfmeguﬂa Wridesirethaltikitt il prESINt] bameTdhatids, for
example, by running the preparation over adsorbents made of the'
immunogen attached to a solid phase and eluting or releasing the desired
antibodies off the immunogen, Immunization of a host animal with a
human NGF, or a fragment containing the target amino acid sequence
conjugated to a protein that is immugogenic in the species to be
immunized, e.g., keyhole limpet hemocyanin, serum albumin, bovine
tlayroglobulin, or soybean trypsin inhibitor using a bifunctional or
derivatizing agent, for example maleimidobenzoyl sulfosuccinimide ester
(conjugation WO 2006/110883PCT/US2006/013921 through cysteine
residues), N-hydroxysuccinimide (through lysine residues), glytaradehyde,
succinic anhydride, SOC12, or RIN=C-NR, where R and RI are different

alkyl groups, can yield a population of antibodies (e.g., monoclonal
antibodiac) [D022N1IF dAecired the anti—-NICE antanonicet antihodyy




interest may be sequenced and the polynucleotide sequence may then be
cloned into a vector for expression or propagation. The sequence

encoding the antibody of interest may be maintained in vector in a host

W 24P host cell can then be expanded and frozen for futSPE(ée" 3921
an alternative, the polynucleotide sequence may be used for genetic

_ manipulation to "humanize" the antibody or to improve the affinity, or other
231:14ThRlahte Sticmaktthpdaritbody. of enithahple,2n BUERHEESAL gt inidy P are

ent%lnaer%red to more resemble human constant regions to avoid immune
known i the

response if the antibody is used in clinical trials and treatments in humans.
(0174} It may Beedwwindisie alsyerrennamyr Bpas AR BRSSP RIS o
(“ScFv’g iRingreaten affintvieNGEsanth.grentenaficaeysvanhiiirg: ol
e apparent to one of skill in the art that one or more, pol r]jugﬁo ide iide
are i S e PN G R I S RBISGHGY AHNGcH) G L peptce:
Bird et.ﬁma{mm E@iaiegl'mgla.aﬂzﬂlm? Mﬁ&iﬁﬁ&ﬁ%ﬁtﬂ;ﬁ?gﬁpﬁ;ﬂ@éﬂéﬁﬁ@@j@ (BEQ
umanize a monoclonal antibody.. These are; (min
1D NO SN G TR S ST SR e P L one,
variablighiianerdabyyinbriablenttomeitis @) aesigeiregionufiakpe afatfiody,
i.e., decjding which antiba rkyQHoN 19,HSEWHRGHIRE be modified
Sﬁquenﬁ?fr% ‘ﬁﬁiz{)l%eg 8?8“&5’%? @%ﬁ%&%@%%hwﬁmﬁﬁrﬁg rir%ethosdoloéies/tecﬁrﬂ?%ig}ée'

for addithhgfutivsiormn stk wea taskiresy fshins of dHaobme i seld BB SEE,
single I%gr i§§%%'§’c%1%ep?$ﬁﬂééﬁ%§h@b &8 mbifiaSVt SABn&i8A6;693; synthetic
351 415, 5.530,101; 5.693,761; 5,693,75%(;) 21585,089;3%% 6,180,370,
produciiyzecac R SRt HEsRRIREN=eE A BEYSHbI S IS UBMBHRg S Hon ©
scFv, AREASH-DINGING SitRcaryedifiam @ mknHamandauidroBiobulir hevelbesen

described, including chjmerig antihodies having rodent or modified r
e e e o
prokarfGRRaXLseH, i Mapmoistii domding 8ssFlorbxtarsleanintapdst .
. Nature 349:293-299 (1991), ' £ 96 NalAGa IS adbeAsolated
r”““n%wg%ﬂ%s&%@é)if %gw%tpg%s%uf?r%%ﬁ%gi T e (1987), and
using BandurigratkiCamdBraRies. tachBayeE kagws I3 Other references

escrib R R ER AR ARG Baamenrk region
[0175]?FR) pr%ﬁ%%ﬁﬁ%ﬁ%glmg ! i

with an appropriate human antjbod nstant domain.
cacomivE SO0 98P SRS OUBTOT OB BEBCRr SIBE! P
expres’g‘.'sd'\éﬁt&'%5%3@%&%&(&%&%&@@%@@&1@ daSsienct@B BIBY- 1536
.. (1988), and Jones etal. Natyre 321:522- SE%Q%Ean%Q% reference . . with
pairing beprisadho HEm PR SRR rEY %a}lé’colreﬁ Manty veneere rode
compl@@@iﬁw@H@Mﬁmﬁ‘.aﬁahﬁf@hﬁnaanaﬁugdp@mmghﬂmmmdﬁﬁmg-a
. 0519596, T Jhumanized' S inggni )
GGG WA e e oent e oy 122
Structme2dulds MAB3¢h limits the duration and effectiveness of therapeutic
{omgpF?'!Ca“ﬁfeéa%mg%wwe!@ﬁié@éa&ﬂaaﬂmp;%%rﬁeroﬁ_m%dmat has
ntibody constant region can be engineered such that it is
bindingnenitidtise Ay Ahlsastav s 8t iegRer LotBREHE ALY gRde argpared
e eotiois of humarioing amiboris a1 Bewaleo e .
.8. er methods of humanizing antibo a
the o s or ISR KB ERy BETETREA LTS RLs. TSRSy e
recon{32840);Rnali i &h Sf Rlatenitil st B 8% h:6:5Mh 287 ¢ 59925807 of two
5,866,692; 6,210,671; and 6,350,861; and in PCT Publication No. WO
01/27160. [0283]In yet another alternative, fully human antibodies may be
obtained by using commercially available mice that have been engineered
to express specific human immunoglobulin proteins Transgenic animals
that are designed to produce a morggdesirable (e.g., fully human
antibodies) or more robust immune response may also be used for
generation of humanized or human antibodies. Examples of such
technology are Xenomouse TM from Abgenix, Inc. (Fremont, CA) and
HuMAb-Mouse(r) and TC MouseTM from Medarex, Inc. (Princeton, NJ).
[0284]In an alternative, antibodies may be made recombinantly and
expressed using any method known in the art. In another alternative,

antibodies may be made recombinantly by phage display technology. See,
for eavamnle |1 Q Pateant Nlne E REAR RR2- E EQN 717" K 722 742 and



No. WO 93/06213, published April 1, 1993). Unlike traditional
humanization of rodent antibodies by CDR grafting, this technique
provides completely human antibodies, which have no framework or CDR
rEQAUSE BBRSdent origin. [02851lt is apparent that although the HBER/E/013921
discussion pertains to humanized antibodies, the general principles
discussed are applicable to customizing antibodies for use, for example, in
immurdebutiatssauyircizts-bejuines mprirbovithale e RsAREehppabarpsd{isHeor
..more cts o iZiggha Ibeaydesested herein may be
P ECIﬁE%lr%sb(l%%%%eéipg?{é]g{g{é%gé t?r%’, %fr%%wor{ ‘mutat%)n and CDR miE%[) tion., bl
[0177)[0286] Mhioodliesterenplsanieasie orskilimmTy By FRUPRURSIFRHRSY variabie
domaiRAME S And HTRALYpLediGiRg GRHBIantInsh apiftalsDiitaing filred to
gene sequence, and using the gene sequencerﬁo egﬁgress.%ﬂe antibody
immurreebtbihetREAIH frersarpRRArSIGesCILItS REIRY PRASHEY Methodt which may
immuRRIBGUONEALScka Rt thfﬁxﬁm”&ibaﬁmﬁemmdeb eist mﬁt(@-@%gb%@@d
or transgenic milk. Metho expressing antibodi | Yl
SR e e e T e Gl G
the sitY@eRiRer B2 REH: (2001 )jrdinh grgsdit mrd 1BasHumszek ti ReonmROHS
13:05 (1995): and Pollock, ot 4l ROlAdethod SRR AACL9Rin light
encodipe, %%%“For ?ﬁ%%ﬁgn(}gn\%t%g%o Si&r.%%dies, e.g., humanized, sing‘,;%
chain,chainsete] arie kemwateippresSiNn [CRETHAHIA FFOSREIRRSH IR BRI
organi3f r.t'%ﬂéE§3§99f%%P§%Qt%{ﬁ%ﬁiﬁ%?daﬁ%&%lﬁﬁiﬁdlﬁﬂi BRIERY (RACH) dase

also mployed to isolate antibodies that are specific for NGF. . .
polyppopdsimsmenifipendodipest w@aﬁwmswaﬁﬁi)@ﬁt%ﬁi%%@ (¢ rhams
used iﬁﬁflﬂe%r@ﬁﬁ\éﬁﬁﬁfﬁﬁa@% ﬁj@iﬁ&ﬁtﬁ&lﬂf‘sw&é &slgrfmwaveal,rpimgggmdeer;;;;

_ polypropylene, polystyrene, ethylene, dextran, nylon.. ,
codin G U LT S S e SOR S e
exprefBRgREttcEhewaithpeiite daiencanbedihusubiiplbigh fmedieahsp the

\ purp%ses of.g&?ains\{gé*»glogﬁ C'I‘;hose skilled in the art will know of other
ratios GLGALNS RAHRAIE S EBinding antibodies, or will be able to ascertain such,

[0178)sing rolrineepparivieritattrremisomitedinscamrremrotrbasRgd

o SRBAGE RO Al AR EATTCABURN Meacadiy the
monoclonal antibodies is readily isolated and seque e%.usm Ficity) in the
imimwoglémlerarby GeERES (B8 BLGHY BITfoh TR bR s 4
other%ﬁ@%Q&%Q{&&g@%fﬁm&Qg%ﬂﬂh%ﬁﬁw i3 ipindirgrsiperioaitydt of
enes encoding the heavy and light ¢ s af the mo
e TS A0 SRS ST PN D A O o R R e o
inwaselpiedthe:RdAIhyibepibdediimto SkpragsiorrhéctsssiibedindCT
expressiop ye isclo i JIhligation No."WO 87/04462),
Publigatien ?e{mlég %?g%é%g&ggﬁ%tébh%(gﬁg @s%%h as E. coli cells, simian__
[01760S cele@iirmpechtmstidodivaryo@micLare v MgElsiiedratthodies are
- . natotherwise i naglehklin Rretel iRdhe sysitesians
e B e el e, c.0 wch
cysicPHATORKIN B B DA G B DA S2Bn BT HEAER: F5FTY
infecBYATRIG: DY IRABSHIBLNECHIR CRANTER dUenBe0fand W TBYLIREAGT B HGDES).
.. chain constant domains in pla%e of the homolo Qus galgjsriglgﬁg Hf%ﬂﬁ?%g’
Hetepaeppia@Al eI B IRPAboARHY, SHE S1EEBY (18847, oF by covalently
Suitd0I0 iesiakens ug‘é,m@g&ﬁhbl&mlﬁgﬂilrmse}qm Encglaihohﬁ]am afdtrecclsanged in
sequence fo -immunoglobulin polypeptide. In that manner, -
U'S"%ﬂﬁw&f%"ioéﬂww antibodies are prepared that have the binding
specificity of an antiNGF monoclonal antibody herein. [0290]Anti-NGF
antagonist antibodies may be characterized using methods well known in
the art. For example, one method is g identify the epitope to which it
binds, or "epitope mapping.” There are many methods known in the art for
mapping and characterizing the location of epitopes on proteins, including
solving the crystal structure of an antibody-antigen complex, competition
assays, gene fragment expression assays, and synthetic peptide-based
assays, as described, for example, in Chapter 11 of Harlow and Lane,
Using Antibodies, a Laboratory Manual, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York, 1999. Juan additional example,

anitone mannina can he r1iced to determine the cearience to which an



binding to the test antibody in simple binding assays. In an additional
example, mutagenesis of an antigen binding domain, domain swapping
experiments and alanine scanning mutagenesis can be perfolmed to 021
YU AU/ ¥8idues required, sufficient, and/or necessary for epifope Bitding
For example, domain swapping experiments can be performed using a
mutant NGF in which various fragments of the NGF polypeptide have
been replaced (swa thSeAUeRaesiom:2 15k, setaiean e art,
[0180] antigel:lr‘jiﬁg(g?aaﬁlyFl g?é%’nrgtg gr%gt%i‘?]{%guc%as anotr?(;ar member of the neurotrophin
and as dpsafibil teereity). By assessing binding of the antibody to the mutant NGF,
jo1s1] € IMRoHANGE.Qh DG PATIGRIAT N GscHiBama MUY RabbadihNdinyEan be
assessed. [0291]Yet another method which can be used t% par gtg i1zn%in
99/5857anpahtished Navragysh it dABodyse AR S RTBRTST 458 ésu\)/\lljit other 2
domain 3HERM i@(cjstlji&n@l’é@ttﬁ%&ﬁyﬁl@ thefsamedntigehaiieg aanammof' iscfeaghventsnon
NGF, to determine if the anti-NGF antagonist antibo i same
substn PR SEHE SAB AL LB b ok e R
heavy cahskitipdhanadofxamplembhnitiooits thattemeteclssadeiitheut triggering
. .. competition assays for the present i Qs inelude Man2 o912, 938,
Slgmﬁ"%‘%*ﬁ‘g@é?lﬁé%%"in 8%59%&& Sé%’. ,Oh@%}ri@gﬁ%%lgz_zm-m? (2000). [0292]An
Preferablyptessitaivedmnaanse pbiolopirditaliyrieding T eRahe fegRIIb
These a?é‘%?é%&ﬁ?b%@@@%ﬂ%h%‘?iéh%%& ibgae i famitian witherimiaistration of
exp?r ssion vectors to obtain expression of an Q;jg%:,n(%%s rotein in vivo.
immuneideldie haave cheitthtR dargias s gBogish B B G I B S TR ™
preferré%%}i RiSHAURR RLOXIRRE GRNpetab:inciUdastonathoy sydteinicadverse
_administration, including Injection, oral administration, particte gun or.
reactiopip EeeHeRiP L ARPRIIIBITARH topical administration. In another
[0182]embodilr'?@myaﬁﬁﬁﬁmim@mem@iﬁcmmmﬁéwdj‘rgéuylﬁqﬁég o
. Sympathetic trunkor ganglion, or into 8 GOronary Aite.AiipRyaniicle,
mcm&?@e?%ﬁ?&%% ?f@?@g%sarge%ggg d%‘%}v%@‘ylof therapeutic gé)r%pggjtion,s _
varianteoviieining cenbaprabsictewrestot 2o dtib JdnSArEHBNRABESELeE Araiese

. be ysed. R iated: ipehniaehnesaeodesetibed in,
pracmi?olrn zg%mﬁpilgf?%ﬁlﬁ els.e%!!al.,' lr%nﬁd%%%tec_hr%._(lg% 11:202; C sit?tllj:l tetn‘gslS'bf
polypegtisive Mplurgmalivipantidies Mo s Ibst G CRIORE o8 SISy ¥R ST FARSTET
i e (1504 203,545, Zenke.ot 2. Eroc. Noth ACqih 6. USA

- al., I. Biol. Chem. :542: Zenke.et al., Prog. C i
S 0g S AR B  B P %i‘;ﬁ%@%?%aﬁ%fhiﬁ%%
[0183100mpogb{igﬂ@ﬁ@ﬁi&ﬁnwaﬁnbmtﬁbﬂﬁ&ﬂ@@mﬁilﬂB‘l@@ dhaal A geBfa

. about 100 ng to about mag of r IStEation dAsasgenat th
nat“’et?fé’%‘ﬁ)}tb%fo%o??%%ﬁ%ges(r%m%aﬁ%ln’ P%%@g éﬁg@h@%ﬁ H%f %&% ’E‘;Sé)g nl:;%% ’at )
immueheativijig dbtadpoiyRaptideabogt Sligasialn disodshies-a Gt ieFto
abiﬁty?%k%"a“&a%l%%tf!g s?ieE% A FPRASO.DE- NSRS JIERGASEBE theranearatancd to the

e therapeutic polynucleotides and polypeptides can be deljver sing..
sativeqaneers eliEsi R orts BERAAHGE CAFPReT 6P 1] 3 ke
to the %8&%‘5%1%99% ARSI o RERCALGRNE Fherpyi(3T84HbrE1;

imura, Human Gene Therapy (1994) 5;845; Con u .

ore g3 55) 0057 PR AL SRR T o B gy incd o

describePressionohsusihaadingobampadses can be induced using endogenous
mammaljan or heterologous promoters, Expressi i

[0184% 0 quence™RR B %en‘é%fu%é) %Erﬁ ‘Feaé%%‘%e‘igo [\%%46?\%%?%5(?25 '

introdveigepfosiativanlobtddehmegtpulipribe ihnd niPiaxerdssRsRtifesynthesis.
desired cell are well known in the art. Exemplary viral-based vehicles
include, but are not limited to, recombinant retroviruses (see, e.g., PCT
Publication Nos. WO 90/07936; WO 94/03622; WO 93/25698; WO
93/25234; WO 93/11230; WO 93/16218; WO 91/02805; U.S. Patent Nos.
5, 219,740 and 4,777,127; GB.Patent No. 2,200,651; and EP Patent No. O
345 242), alphavirus-based vectors (e.g., Sindbis virus vectors, Semliki
forest virus (ATCC VR67; ATCC VR-1247), Ross River virus (ATCC
VR-373; ATCC VR-1246) and Venezuelan equine encephalitis virus
(ATCC VR-923; ATCC VR-1250; ATCC VR 1249; ATCC VR532)), and

adeno-associated virus (AAV) vectors (see, e.g., PCT Publication Nos.
WO OA/12640 WO O022NT7RO- \WO 02/10101- \WO OA/2Q0°29- \A/O



rheumatoid arthritis pain and osteoarthritis pain). In some embodiments of
the invention, the NGF antagonist comprises at least one antisense
molecule capable of blocking or decreasing the expression of a functional
W HNieEdtide sequences of the NGF are known and are ?856{&}906/013921
available from publicly available databases. See, e.g., Borsani et aL, Nuc.
Acids Res. 1990, 18, 4020; Accession Number NM 002506; Ullrich et all
Such viN@bieB03d8 28250 p RS A} diidhs Bratimentid/ préparaantisengel/or substitutions
of, resEEREIENde molectles dhat il sueeiEAlybind NEL mRNA ot
cross-reacting Wi Strier pcb ynueleotides. xemﬁlary Sie50 arge%ng
combinatihmef, dalttane noetimitethdoutisttritatiomatdornrthe 8 fegltatagnstruct,
prov;déﬁ%%?(ﬁiet?ﬁeﬁ%%%?& ld?é%ﬁ?a?ﬂx% H%Sr%d%ﬂgﬁg%lﬁgﬁgs regian 1§ it
embodim e ol

ents, t gonucleotides are about 10 to 100 nucleotides in
changdeplgehmap eliets i GO Heidoastipresarmse ahthe andndyssisssmliensbegdsin

numb BsiBbMA B I 018 19ligRBMGlectides can comprise backbone
modifications such as, for example, phaosphaorothioate linkages, and 2!--0

[0185]sygar nbBirEHBAREWIHEN 208 3 GeBMA S EIRTIr A8 SBbR] 021
antibodetadt (RXeITRIAY leblisanFerheiegties ineliidithede & aflisPnstnine

s R T 1 EoPRIA P TOBAIN AR Bl R e 81

10835, dntagdmsirgorovprisasratteaslon & aftisgrsd aipol ebalge dapallesafblocking,

.or.d ing th i faf i g TrlcA
o RIS, S AR e
preferabi pplanks roptisaln g &) 66¢s) thrgpBragicnditistiieize geidn et entigteA
Those ARG RiAB LN R AR Rt BUAIARIG M RYBICL: RYRIRRIS then are

databases. [0298]Alternatively; NGF expression and/or release and/or
refine\y RHERBISIBR Sfoiheatpa e eadel teiNryeheRrsERaBW RS, while
the sitéTRrRR@IN RIOANMEIAE UORSRINA: QhrilRRZVINBSdReans Rl Rkere of the

well-known i

the art. See
s ek e 0L R RIS G SRR = the pesformanee of a
mutatibiipt/Apiba? sizbdard caingoranabdolinmoskupnesis is conducted at the target codon
9.showMessage?topiciDx ic; hitp: j I Iri J
orreg R S B e A R e S o R P BER
scanniNgGFuifabipitory sotnpsimd hasinsedyhaseibe UsiG oiilaoip esippou
antibo_ﬁ%f A% RAERBROYP T pien LR AR ARfsNfaE antibody that directly or

irdirectly reduces, inhibits, neutralizes, or abolishes NGF biological
[0186 b ctivity. ARINCHEIThHRBIAIP CBiFHHOTR R SHET RIASMBRUT FeTve e R8T
fusionm_:tgﬂ@fﬂmd/ I@gﬁlmﬁeaﬁéiﬁ@aa{%w@dlstpdﬁa;%@wgﬂa@éagd\;ﬁﬁdlmelmf s
.. activity and/or downstream pathways mediate signaling function;
residuft RGN BTGP SPHEMER ) SSHEc O AR Gk AE SRR rie
Exampiain)f (entiledknetensdadedd GlRartibegiowalctivatiaemnginciLaistidiid Aesidue or
. cepter dimerization and/op-gutophospharylation); increa learance
theenl O B R PR L) K BB B Sl Te R et
include fenfpiiany NGB Mhibisiymbmpolidsitibhitteofiia snaathroleqalyEide
Whichi ' _i&g&ﬂﬁg{&gzﬂé@_j&%@ﬁ@%%_No_. 20Q10046959; t_he (_:ompounds
that inhibit NGF's binding to p75, as déscribed in PCT Publication No. WO
[0187h0/698 2B HE HIIFTBO AT HASK Rt BY B hifsteug in the dntibody
molecME M E@X0dRV AT Prd iRl AUINRACHRE 12 SRIROXHIGRE AF afcalesiGHRS 6kt for

.by. Colguhoun et al., Pharmacol. Exp. Ther. 310(2):505-11 %,004 : th

subs SR LR SEInFIER AT S BN PIE TR e B e S e
in PCT Publication No. WO 98/17278. Additional examples of NGF
inhibitory compounds include the compounds described in PCT
Publication Nos. WO 02/17914 and%\lo 02/20479, and in U.S. Patent
Nos. 5,342,942; 6,127,401; and 6,359,130. Further exemplary NGF
inhibitory compounds are compounds that are competitive inhibitors of
NGF. See U.S. Patent No. 6,291,247. Furthermore, one skilled in the art
can prepare other small molecules NGF inhibitory compounds. 103001In
some embodiments, an NGF inhibitory compound binds NGF. Exemplary
sites of targeting (binding) include, but are not limited to, the portion of the
NOP that binds to the TrIcA receptor and/or p75 receptor, and those

nortinne nf the NNO17 that are adiacant to the recentor-bindina reainn and




WO 2006/110883PCT/US2006/013921 molecular modeling of

NGF-receptor binding, for example by the method described in PCT

Publication No. WO 98/06048. The NGF structural analogs can be

MEhBMEYES dimers/oligomers in any desired combination ofth&Saif{l/8921

different structures to obtain improved affinities and biological effects.

[0303]In other embodiments, the invention provides an NGF antagonist
contemplateprisingsatveidet sietdeinmant-Magatie rblhvedenirhradiaeeptor

rconserd LRI ATRHEESRION ARG Skilledi e AHCARIBRRESHORINANT RegAtNe

mutants of, e.g., the TrkA receptor such that the receptor will bind the
then moyGTRSAG LIRS A MOBIIAD CIFIREN SESIHIE HorinaRtereghtve
further AU4IRIHS] BOWRVRReWikiRth axeb acnbEmakb) argtivihabiiestriea the
receptor upon binding to NGF. Exemplary dominant-negative mutants
products seRReHut are not limited to, the mutants described in the following
references: Li et al., Proc. Natl. Acad. Sci. USA 1998, 95, 10884; Bide
a[akl? %..gsgr%sig.ég%%g 116 3123 Liu et al., J. Neurosci 1997, 17, 8749;
5 %eet' .,]Ee i éE 29; Valenzuela et al., Neuron 1993. 10, 963;
Origifd Rufabiet al.| KNensenai90Substj0usnanEkampbalicSebuit@BO Ji 1993,
12-3083eachof-which-isincorporated trerejm by rgference-imitsentirety.
T%&ela(},oxr?;inant neqativ?%?utants can be a(;%rynglir’u]é%?eﬂ in_protein_form or in
thasfp(R) of an kexpressign vector such thattyrs dmimaint negative mutant,
N tant-FitcArec tor; IS"EXPresse iéﬁﬁi;"ﬁisf_ii% : 'L%}SIM

expressron vegtor can be administered using any means-known in the art,

suskpa®intraperitonealiintravenously, intfésnassularly, subcutangously,
intrathecalty;-rtr avcutlé:.é%lialiy, oratty;emn VA = asally,
-d_é??‘ﬁa , Or bylinhalation. For example, admini ' ian

vediorincludds local évsgystemic administkafiorltincluding injectior}, oral
ad l'iu”(;:ﬁs atiUIl, paltibie%gyl.Urc‘dtheperize qag ‘; '. lblld[iO.n,. ana.tqpi cal
administration.jOne skilled in the art is familiar with administration df

expheé6ibn vedtors to ddtain expression ¢f8fi exogenous protein in|vivo,

——WW °’4A§n§’ﬁﬁn;aif%;bﬁé9’4“-
[0304]Targeted delivery of therapeutic campasitions containing an
arffisése polyhucleotidenexpression vedtdrewr&ibhietighie Phe;

polynucleotides can also be used. Receptagmggiaied DNA delivery
techniques areldescribed in, for example! Eindeiset-al.. Trends.—|
Bibacfinol. (1993) 11:2B2; Chiou et al., GenePhErspEE¥el Mshods And
Applications Of Direct Gene Transfer (J.A. A¥glffaed.) (1994); Wu et al., J.

Riol Chem (1CQR) 263:621 : Wu-et.al...d. &me%rz,
zerweEr al., Ploc. Natt\cad. Sci. USA [Y880{8%:9685; wu et al. |J.
BiglEan. (1991) 266338, Therapeutic|cosppa#oRs containing a

palynucleatide gre bout-100-ra-te-abeut 200
md & A for [ocal adhhistration in a gir{ee‘rhgr%%yepr%gcg}“m some

emedpnents, ¢oncentigion ranges of adoytzb00 ng to about 50 mg,
about L ng to alout-2.mg.-about-5-ng-to-about-500-pg-and-abeut-26ing to
abeer 00 Rg af DNA of%ore can also bé 1&&d during a gene therapy
pratceh The tF erapeutggpolynucleotides{aqg polypeptides of the ptesent

invention can wepygehele&%re—gene—eelivery
vehi@éWan be bf viral offon-viral origin (sé&gehBrally, Jolly, Cancer

— Gefg \ﬁ)erapy 1994) Tphd; Kimura, HumarfpePige;MMatadey (1994) 5:845;
n Gene-Fherapy-(1995)-1:185-and-Kaplt-Nature
Genetics (1994) 6:148). Expression of such coding sequences can be
induced using endogenous mammalian or heterologous promoters and/or
enhancers. Expression of the codinggsequence can be either constitutive
or regulated. [0305]Viral-based vectors for delivery of a desired
polynucleotide and expression in a desired cell are well known in the art.
Exemplary viral-based vehicles include, but are not limited to, recombinant
retroviruses (see, e.g., PCT Publication Nos. WO 90/07936; WO
94/03622; WO 93/25698; WO 93/25234; W0{93/11230; WO 93/10218;
WO 91/02805; U.S. Patent Nos. 5,219,740 and 4,777,127; GB Patent No.

2,200,651; and EP Patent No. 0 345 242), alphavirus-based vectors (e.g.,
Cindhic viriice vectore <eemlilki foract viriie (ATCC \/RR7- ATCC \/R-1247)\




immunoaclliesin. TrkA immunoadhesins as used herein refer to soluble
chimeric molecules comprising the extracellular domain of a TricA
receptor and an immunoglobulin sequence, which retains the hindi
W6 E1the TrkA receptor (substantially retains the binding spéggol Toliva
of the trkA receptor) and is capable of binding to NGF. [0309]TrIcA
immunoadhesins are known in the art, and have been found ta.block the
BiabiY) of NGF to thé-F¥kA receptor. Sedlcelefudst BhtedtiNo. 6/153,189.
Brennan et al. report administration of TrigAj#agmdnoadhesin in a rat

model OfﬁDOS -surgical pain See Qnr‘ipfll for Neuroscience.Abstracts 24 -
(1-2) 880 (1998). In one embodiment, the TrIcA immunoadhesin

[0188] COMPHEREiRR Afigafibké FAEeMAIADIN prapit RegEEROM{bodspastion
thereof) from TrkA extrapelllél%r domain ¢ %%ﬁof indi I\E%Féiqrﬁg%
accomplhsheb s eing TR GRS B%@ﬁé@?ﬁg‘t RIS the &
(a) the sl%ui{ag @m%iﬁgw@ftﬂwfm?ﬁei@pmpmﬁmmmgm Ghincsegpbneos 2
n some embodimenis, the TrlcA receptor is .a.hu r
R i
site, or @guehdi. dfiothekehdndMasmalytheciing moiiobtmie dorsedrintor RS

sequence is, a gp u %ﬁtl%p_ulin heavy chain constant domain sequence.
sitle-chaln e o
based 0Pnc(g) eP%r%l%ogl?merﬁté} the association of two TrlcA

(EcHpthrihwianbgibvaine Hdaisdhaalidsidndeie.g., via covalent linkage
dislfide. ﬂg}(@ ). €puUlts,int@Homodimeric immunoglobulin-like

g%?uctgrge. A}r%?mmunog obulin light chain can further be associated with

EhesidstA s B TricA receptor-immunoglobulin chimeras in the WO

2P0HLLORSIRAT, ighSA0A6/01:3921 disulfide-bonded dimer to yield a
homot meric or hgmotetrameric structure,. Examples of suitable TrkA
mﬁ’&%ﬁg@ﬁf@%ﬁgﬁ%@ s%%%%éﬂ%’e%l?’ﬁ%%%%ent No. 6,153,189.
63 ratmahother Epmjddidiment, the NGF antagonist comprises at least one
anti-Trig antipod ISl RIac ki gy SHART R SiRfe Rl el RB BB bne of
[0189] reducingoﬁé?ln%ﬁ%ﬁ?glg%%gé%;og with theﬁﬂkA recglpt%r and/or ne
these cldeson§trearitsigelating, whereby an NGF biological activity is reduced
01901 2nd/or Blacked Anti:Tre anthadien areknemiia thepasbeExemprarsion of

anti-TrIcA"antibodies include those described in PCT Publicatign Nos
the ant PRI 52 A OIS RIS LSO (S PSITGH R oo o

of the ﬁ@@%%%ﬁﬁ%e{%%yﬁa&ﬂmﬁlﬁm%gigmfkﬁb’N@EmW Btmay be
comprises at least one anti-n75 anti capable |

added GRp AT RSP RS T RRon e R ey B e astag

fragmeatOWiRhtreamisidgnatingt.whereby an NGF biological activity is redL_Jced

[0191}and/0r. 9!%‘%? I%b %%%1&%%%%1%%%%&3@1 GFA2g8RIShe or more

comprises at least one ldnase c ;ableo inhibiting downstream

amino kiridst signplétgredsiaiatbe mainnT fech antol BiAblFdcaistbr GRAVATS Rihe
Vamab1%)%%Q&%&ggi%?%ﬁlmﬁmﬁi%gﬁsgﬁm%b, WRishdisrkpemimdntthe aidre

and-described in Knusel et al., J. Neurochem. 5 :715@322(5%?{933; Knus[el
than ow tal five rBsFBEREASI) T EIGSERIBR(PBY T RBTAIITE 41 0 doman
' other SYBHIBREIRRCE Srbitifloht 98 AliddisaincpialveGhimicakiAbbitautons are made

111:728, XP00204135, see ahstract and 12 ollective i
witing, S8 B e S 0 NS S ko B AB ot eohe e
3. C.2(25-27,32-33), p.3423, c.3 (48-50, 52-53); and U.S. Patent No. '

6,306,849. [0313]lt is expected that a number of other categories of NGF

antagonists will be identified if sought for by the clinician. Identification of

NGF antagonists (such as anti-NGF antagonist antibodies) [0314]NGF

antagonists, including anti-NGF antagonist antibodies, can be identified or

characterized using methods knowsuin the art, whereby reduction,
amelioration, or neutralization of an NGF biological activity is detected
and/or measured. Methods described in PCT WO 04/065560 can be
used.' Another method, for example, a kinase receptor activation (KIRA)
assay described in U.S. Patent Nos. 5,766,863 and 5,891,650, can be
used to identify anti-NGF agents. This ELISA-type assay is suitable for
qualitative or quantitative WO 2006/110883PCT/US20061013921




measurement of kinase activation by measuring the autophosphorylation

of the kinase domain of a receptor protein tyrosine Idnase (hereinafter
"rPTK"), e.g. TrkA receptor, as well as for identification and

Haraesei9Etion of potential antagonists of a selected rPTK, &§T/{5Hp¢/013921
The first stage of the assay involves phosphorylation of the kinase domain .
of a kinase receptor, for example,-,a TrkA receptor, wherein the receptor

[0192] 'S Presentin bR el imanRiang M Ak anmliseBlbot Rt GRpipE A he

an endogenous receptor or nucleic acid encoding the rec%otor, or

well as podensmiidss et Fhegsbs RS ARG TRAESI i ARl FHSt solid

glycosyﬁ!ﬂmﬁkgdi@ei‘éﬁﬂsﬁléffii h%t«af@&wgﬁapbﬁﬁeblﬁ)q%?@@hmﬁa Aﬁlt_ibﬁdaaaté@ﬂy
omogeneous population o1 such ceglls (usua amm n e

ssco R RGO YR 1D LSl BIRER OHEH, Ho4 FAne it et oad™

_ e cells are’ adherént an
Immundlessly Rabersvriaty ey Mitie fiy $080)idi pRESE I528é8ppldieconstruct” is

. used, it usually.comprises a fusi ' 3 : detal,
oo oo e aPhoyd ot
1996, Nifle navaapiuFE-ABTibOSYS: WViteve and K parrdf {0 aBicgemn Aiblyis4 §8oh

3sa.cand BoQRist SRabilng EUNGR ABtacemis antibady)h
andtheiénttﬁaéﬁoa%éqgﬁ%ggne%? with N% %ﬁ%%%ells gﬁ% the adherent cells, ’

conforrgatipnthied eseplediesritimnioaehiFRs P AR AYERIBIGH IeERpiserhone:
supra; 105 SOMRSISE M NCE sk bpianBIa his0ssses) eabiesidentiisation

of’antagonists (including antibodies). that |nh|P|t gctl\éautl%gl1 ofe'(lg{ @et%\é IS i0n
also seYifalRdaEsH %ﬁ%ﬁ)ﬁ@@?%’%mé’%g{]tﬁo}eﬁ% & BRaljta e adnerng

structuf@l e splibilizfduttiog e hesislbutem(whisteth s dfec] abiltkidy dewrdmit
therein).and agitation, therehy-relaasir Whi .
o A S e e GRS MGAR i
of B(1,8pDEecsrplidnayaalanlicatiferat tHe(CoillBareg (03t BT loshrsialy Tnss
repaed is then ready to be subject . ; .
tom e N A e e e
1999, Jeiintilel Bhvievtr ofitETopldt8) is coated with a capture agent (often a capture

{0193]a”tib°d@1$4§8®1‘ahkﬂld€f shasificalby %9#@9119’@@1&%&&@@% RIRNalOrNIthed

case of a feceptor construct, to the _|<.'Blg olypeptide. Coating of the .
rofers oo IIEphRL et S BRI B TRR THACTTE SHIRERE S0 TEMERLSS T

The 138 %&%s'é ue?e@@m ; E&%@%&fﬁgﬁgﬁﬂh@@f@ﬁﬁaﬂmmﬂfn@ml | X is any

_antibody, but, as is described in.the examples herein

a0 ZRIHEHER BRI DR R ST VAR b B a S then i,
carboHyEEQBAGIes withe thpasriiterisigeodpiurcThgerths prsanthelreiteptof bese

.. receptor construct adheres 1o (or.i j I se. A
R R R R S N
glycodglatimprifiercaptirethrbosptof ontaddbesuearid et Rt astemi oFalactose,

_.1capture r gerelal ' ENRRese6k Q1R gaNtacted

ot kylgv%oﬁ?gil%éarﬁl- hogg%lgr@%’?sﬂigr% antibgggvﬁl??ﬁ?dentiﬁes phospi‘%qrf;lated
hydroxypsline rasidussariiEny e sRiEaYESfeceptor. In one embodiment, the
[o1o4pNti-phogpRalRasiosatifady iseorugsiedrstisstipordindinictiy)nished
enzyme which catalyses a color Chan%e of a non-radcl)?ggy?e%gl&ré —described
by altgeingsht AAERS ARAGRAISASHIERIEHS FOFHHE FBESHIr cah be measured by
tripep%@ﬂéﬁ_@%}h@@t(ﬁﬁl&}ﬁlﬂ&ﬁ%%ﬁSghtg-eag'ﬂim). ThHee elizyrieicarydsbbamtide by
the antiphosphotyrosine antibo irect njlga
the adﬂf&ﬂﬁ)oﬁa?fﬁ E% G ated 1o th en%rrlﬁ o ltl)éép?ﬁrt%%gsine a%{%%%%% %aﬁr%%tégegw of
the orimsimetibex s biiohekalipbolatignsithe antiphosphotyrosine antibody
via the conjugating molecule. Finally, binding of the antiphosphotyrosine
antibody to the captured receptor or receptor construct is measured, e.g.,

- by a color change in the color reagent. [0316]NGF antagonists (such as
anti-NGF antagonist antibody) can afso be identified by incubating a
candidate agent with NGP and monitoring any one or more of the
following characteristics: (a) binding to NGF and inhibiting NGF biological
activity or downstream- pathways mediated by NEW signaling function; (b)
inhibiting, blocking or decreasing NEW receptor activation (including Trick
dimerization and/or autophosphorylation); (c) increasing clearance of

NEW, (d) treating or preventing any aspect of rneumatoid arthritis pain or
netanarthritic nain: () inhibhitina (rediicina) NNCE ovnthecie nrodiictinon or



WO 2006/110883PCT/US2006/013921 comprises one or more NGF
antagonists. In another embodiment, the composition comprises one or
more NGF antagonists selected from any one or more of the following: an
AYfalyeridt§®3g., an antibody) that binds (physically interacts RfitHY fN¢e013921
an antagonist that binds to an NGF receptor (such as a TricA and/or p75
receptor), and an antagonist that reduces (impedes and/or blocks)

[0195] do""”s"l‘ﬁé‘%'fét JesepieLaisnaling dessillpinererahedimaaisutgering the
composition‘comprises any NGF antagonlc?t thaét IS n tg@Trlcm dto

underlyingmuplsatifeesaugnss. iSbirrsy e L BrdrRrRth BR ISR i BiReT

express‘%ﬂé%ﬁ%@ﬁtssim@ HOPNDSHOR O rBPEgasseion MGEcantdganishitateins,
other than an anti-NGF antlbl\lg])séj;%‘gw Etllll other embodiments, the

e.g. antiydiseStiBAlasinpheERaHys NG ORI RET is Bther than a TricA

alycosyRiBHpaAhas maattbtitstharbamartitd@Ranth dby. drmbifgp7, J. Biol.

embo%l;%?idg@ an NGF antagonist inhibits (reduces) NGF synthesis,
Chem. 57350 telease. In some embodiments, the NGF antagonist binds

[6196] NGF andaddimnad gig n%m%@ss%é@%ﬁﬁl?éﬁfé_ﬁ glSRsreE AT ing
recombé%%gp ‘%‘Edl'}'&ﬁ%n'}'airéﬂc%oﬁ{églﬁi%@é%@w'm SRS REbodimemsoeNGE

nistis not assoclated with an adverse immune responsigjle? Eome
densityembadinteme e Grtionachsmss rrd dhedike romatRmrbapsBHERERY of
propos@lAMNEE ANRodkoADARtnsRRRR olecpieidimaciedtoramNG fcluding
_ (including an anti-sense molecule d_|rec1t[e to nUC|6I%aC(l:‘% e]%%og{%%ﬁ S
introdUieE-yr ANCARTICEHEE TR eI IS BE IS A NERRTECERtor (8uch as THkA
Patent N139/GIIATE A5 BGEMbiRitey76 9o Giscay IHBE, strootaialtsalod, a
dominant-negative mutation of a.TrkA rece D i d FICA
elvcos g SRR S AR R A e o e SRR A ]
endogliinasiiatiiBado flpriathdtitmbtidirmenmbinankiort sy ernsirally

. anti-NGFE anfi Siher embagy f@%gsoft sreaiNERaNtipeeY and similar
en@ne?é%%gérﬁfe%%ﬁqrﬁgﬁ}&F. InnsEome em odiméBntg,%he anti-NGF antibody is
techniduenae. rikkilother BimBddiments, the anti-NGF antibody is humanized

(p1971(5uch agantindo i daseribedibe rinddnstl cthptiambssinestaiben in the

_“anti-NGF antibody comprises a constant r.% {on thgt tgtg{as not.tri Ean
art, inipdinag e 8P LIRS W TGN SREBHoREE S &t

! (i &5 ant no%l‘yl_cmea |a%1e'd_
Modifl¥sifoRl ARECusHE athexambadimemshifermritialel fntibotycaryriddedified

one or.more CDR(s) of antibody, E3 (s '
B polFpeaE BN HEE TP B e ) o S et
standdide:eomylasitians tercommrisd Wik atedeenib b emengonitic Egpmples.

xample, a composi GO Qe HRaR oG MR BIMGhadsiRIs:
[019 ng NGFegrtﬁlgrg%g%%? g.%{.]?&f%alxture o?‘%(rrl‘le[i-NGF antibodies thzft):(ggc nize ;
se

describiéderePCEFrbicsion NG RO (38173 nainket By anpsre pe
antibdd G ARASANIS S 16 Bn AnamithSHantbadyaacandNmytintilitory an
compound) C_)ther exemplary compositions compyise more tQanipglremea
effectah@orai il e R AR 6%%?!?8%%%%%‘8 %%%‘.%&%m Species
const%%%%ﬁﬂ%&%ﬁﬁﬁ%@mfﬁﬁ@%%%ﬁmnhﬁpitdl?@%@hﬁ@m_ fesoardidfendie of
inhibitory compounds.. ne COMAOSI t
binding B AGHL AP e COTHb A Sy et e o
cell-n@sipidnissinicttabiizersat@aningeor chhieoGoienice thmeffopigstiiangin 1s capable

Pharmacy 20th.Ed. (20 DR il il ifiefic domains
o P OLs P  FTh ot BTt o et sotone
derivﬂﬁmmmwcauyeé@manmmeiﬁmWﬂﬁ@r%%%&%&“ﬁer‘é‘?ﬁ. odies
[0322]The NGF antagonist and compositions thereof can also be used in
conjunction with other agents that serve to enhance and/or complement
the effectiveness of the agents. For gsteoarthritis pain, NGF antagonist
may be administered in cqnjunctiong?/ith one or more other analgesics,
NSAIDS, or steroids. Analgesics include, but are not limited to,
acetaminophen, tramadol, capsaicin (topical). Examples of NSAIDS are
acetylated salicylates including aspirin; nonacetylated salicylatcs including
salsalate, diflunisal; acetic acids including etodolac, diclofenac,
indomethacin, ketorolac, nabumetone; propionic acids including

fenoprofen, flurbiprofen, ibuprofen, ketoprofen, naproxen, naproxen
cndinim ovanrnzin: fanamateac inchhidina meclofenamate mefenarniec acid:



5,981,568. [0326]Various formulations of an NGF antagonist (such as an
anti-NGF antagonist antibody) may be used for administration. In some
embodiments, the NGF antigonist (e.g., anti-NEW antagonist an%gog} )013921
B3Pt Hi¥inistered neat. In some embodiments, NGF antgggﬁlstz?efg.,
anti-NGF antagonist antibody) and a pharmaceutically acceptable
excipient may be in various formulations. Pharmaceutically acceptable
modifie@XE RN IS KrQunivulity athdied fareseinbhetpinentibodis therops, thevoid
: facilitate, administration of.a pharmacolegi i stance. For
inflammafory Ad e%?(@Yﬁfé% %aacamg!{%/eofg?m%}@é%{o%g%le%rggit%{ﬁqc as a diluent.
[0199] Suitabighexeipigiotsdlsol aoieopyhsses fisidinprelding seaMiEmg aRettEWetting

nd emulsifyin e I i @/mg' M dENCARSHHRIIE SO ETLS,
ﬁagmel%ﬁﬁrelre ; lgﬁ%f)ﬁs %1%;?%#%%5%% g%ﬁa%cers.@g%%gs as well as

one emborimdatiarfssion patmmeide nerovdphian erapassy B S EeIBith in

ino adeiRgian iengeandSyastice:ohRhaireaty 2atbr riebath amino
amuno alglﬁglg*%%g v?%?S?%QBZ?]I_nqgg?ne e,m%odim @ﬁtff these a enz He e
acids of shauatiebir ey AN HEHEM By )R g i?ﬁ‘%r%‘b"e%?.?g gy, e

fusion FORLEHEShRMRs Uth ARUSIY. Vaitattusgidarydétes) hdgorsingtyrivse

agents can be_combined with rmaceuyticall ' :
o RS TR SR T G MASTRR 0S8 e
compriSASagRreginaDRE) diisk, Ty athet eopediveniaiidpng rabiprptide

part individu N3 Indiv] S - J ir ,%’ﬂé‘?usion
o B l adm seen
polypeinizledingphiyemjertios o mormpipaireresifpsitial2R gl SR H1, 150 of
cpriYesHiRIe oMy NIRMYSCHIay (atR HA RN EmaRibodiesidan sisobe

atministered via inhalation, as described herein, G%%?;ag}gé%3 For
CDRLach¥iRietiGREA b Briok SR tifodal St Shtirat tbsage cah be
purposBbBHRs OHE 505 the MRS efitkenpiasent iwvmtion atyipiehbozity

dosage might range from. gbout a f 0.1 jiglkg to.1 jig/ '
e o S AR e tghainde.
heteroﬁ»gagglgli@@em E}&tg&@bgmmgmmaMaMhmm?ﬂefﬁ%G Tg}g .
ntibody may be inister [ : L 1@-pigkg.aha
heterolaapis sé%/ﬂ%}ﬂf% ‘B@&%’ ag%%rt% i%%%%?oa%ou Z(S)Q&)P%li%/kg, abouthOO
tag. Thig/kg, wdibkmdwmiglidys Bt.about 2 mg/kg For repeated administrations over

[azoulzevera' A53¥5 QL INGR L EIERENTINS Ofhedsnditisndthedreatm@ptis, for
‘ ustained until a desired suppression of %%/Smﬁgétd%r%s occuys or Lfrﬁtﬁl invention
examplafivishatierila peirreiiaedye LAY EPEI AR &eniplary

are m%ﬁ%@%é@#ﬁﬂ e 3 EH§.§§1§ a@mw&t@eﬁm@ﬁﬂlgml?lgdbm oﬁiagmnomhm,
oliowe awee malntenance dose o abou = e
methed sty TN B PN e B A g Ao ik

mg/kg every other
art, in¥e@kgHevaveiplolhbednadgetbginens may be useful, depending on the

' attern hamtacokinetic decay t Hﬁﬁ‘ﬁ: [wighasdoaghigyve.
{0201, exaﬁ{}b%%’:%e@é?ﬁeaigo rgﬁgﬁgﬁg %%gsﬁllr%gf%!m on Izl\%)ur times a week is

polypeptilesplatacica én tasspiecliekrdisemparaythe (aaiain Qapine to asolid
suppofl {RCAT AN BP N o ARBACH S aRRBIRISIRIBaRGR: Quablne B r
every 3 weeks, every 4'weeks, every 5 weeks, every 6 ej\lf very 7
antiqu@mi,metbem@m@&@&%@@ﬁ@%&&?%@%’m@ﬁ% e%F%%“v‘@Yé‘éks, |
e ot pute.cyon Lmonth ooty 2 monee
anti- antibody is administered once.every, 1 month, ev
descroRIeS oM B AT BT STBHIRE SOk B e
longer. The progress of this therapy is easily monitored by conventional
techniques and assays. The dosing regimen (including the NGF
antagonist(s) used) can vary over tigpe. [0329]Studies carried out in
patients with moderate to severe pain from osteoarthritis of the knee
(summarized in Example 9) demonstrated that dosages in the range of 3
to 300 tig/lcg provided pain relief for varying durations. All dosages tested
(3, 10, 30, 100, and 300 ug/kg) produced a reduction in pain for at least 7
days; higher dosages resulted in prolonged pain relief of at least 28 days
(Figure 24). A dose of 100 ps/kg produced pain relief for at least 80 days
(Figure 25). [0330]In general, when it is not an antibody, an NGF

antanonicet mav (in ecome embodimente) be adminicterad at the rate nf



prolong half-life of the antibody and to prevent the antibody being attacked
by the host's immune system. Frequency of administration may be
determined and adjusted over the course of therapy, and is enerzéllIP{/%l%ug921
W& 1HaEAKSE3ily, based on treatment and/or suppression and/gr - U>2006/1
amelioration and/or delay of pain. Alternatively, sustained continuous
release formulations of NGF antagonists (e.g., anti-NOF antagonist
associﬁﬂgm(l@ﬁbm}&\ﬂlﬁﬁéﬁﬁlﬁfmbiaéﬁ-blva&ﬁm&iﬁﬁmubﬂmﬁe&nﬂd@y&c%f(mample,
. achieying sustained release are Ichown in t rt. J0333]ln one
s dire R B SAGET P RS AT BRISTE &P P SRS Bt
substitastioady) e detitef erith tietotnap Fioadkaamiaghadoetphilio hrave, bednas an
.__givenone qr more administration fan NGF ist. Individuals are
amino A T G SRS Rl S R DR R
groupanthgeniseabiioly)r FoeasbbeidefficadihehatkNGRBnRagénisnge good

1eavin§g%%ci§§%r§%gﬁﬁl§toﬁrlﬂpB’éﬁ&. an ,indicatqr of pain can b_e followed. _
3341Administration of an NGF antagonist (e.g., an anti-NGF antagonist
[0202 ntibodyymAbeS R RE RGO H RN BY REgTeTE Sedinkedinidikdinpagent
- (alterrBANHRUSMSQ iACIMiSRNtasle PABREnfARAIB PG AHRABTRE B EPIRNS Sany
physialogical condition, {lether the ur%}ose of the administration is_ .
othersihBpLERNE P B‘r%ﬁﬁyl%tﬁ\g S SR TALTD U SR rovide (either
directipraciidaneets) 7 badnminisirdtigiyofhainNGioaritatekistale:igd anibatiehinE
ol cgalr,gligle(%onist antibody) may be essentially continuous over a preselected
POLP ﬂjerlod of time or may be in a series of spaced dose, e.g., either before,
[0203Huring, dhaialiteviopantipalics bedmelyphpiidgs béfbivinrrhbdmsuthang

bmdin%ﬁgg{%a!@aﬁysrmauﬂgg:wﬁsf&@%a@@vrg;qeeﬁ%g%}as}spﬂi'&gay-

5]in some embodiments, more than one NGF antagonist, such as an

NGF-WM@A@&E&% ArMpEWrigrRin pTEeBRMAY fRasisdaistidsadhedio,
knowideRshi EedcAlfIQANHAwW dabdasal fivadlifieraple:or more NGF antagonist

e.g., anti-NGF antagonist antjibodies) can be present. Generally, tal}ose
[0204\cF an@@dﬂ‘i’%”(’%ﬁoﬁ%ﬂé‘?N@ﬁ%ﬂﬂa&%@éﬁﬁ% seie
compGONDPI MRV AL\ aalivitiag habody i, anlyerstly dffeliseachaiianeMGhy or all
of the%g%%gpei%% an %Ilsoeb : #esse ééni%ce)gji.#r}gltion with other agents that serve

to enhance and%r)@%r%p Srent the' et

Eetiveness of the agents.
[0336]Therapeutic fonnulationg of the NGF antagonist (e.g., anti-NGF

Po@nﬂﬂ&%ﬁﬂ@ﬁ%é”%u}oﬂz@ Ased.in accordance with the present invention are
repared for storage by mixing?;n NGF antagonist (e.g., an antibody)

[OZOSE aving thBedBEHEPals PRI P AP WIRA RISTBHAS encoding the antibodies
and pl9PGIAdQERIRGILRRAHO3%E hnPhatRBCalHEA M ARSpINTIGpHaENerS,

excipients or stabilizers (Remington, The Science,and Pragtice of

sequepdss hie,sBthetr ML LRV SHEM NG DB SRS AR TSR Sresphin & 1B):
and véoisiatonrsteekacmopssagiutiopsiyhaelepidble carriers, excipients, or
10206 tabilizers areno tot>l<lic.to retci ients.gt theldos?é;o%saan goncentrtations

102081 ) oy e SR TRy oM Fiee BT SR AS PROSPRAtS, CREe SRt
includitiggrhengasict meldeonspititsush esguiingpohioridesidaiedalitg imuledihg

o3¢l i . ar : _ : .

follovit® é@g;ﬁ&‘?g@% 2| AANGR &sffé@&\{ ?(?e&#&gﬁ&?hm’ (¢) a light chain of

octa ethylbenzyl ammonium chlor examethonium chloride;

the angidpgnlkoAAPRAIGRHE BRNEBSIder Ehidateoirhe aplitadty Fdrop shpyp in
Figur&dQNoL) Ay bPaIaR RS BUGR ASHRE Hh ARAARY:RALRHRR a 4R hin of the

_resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular Wei%ht

antibqgydBiH AP AL BUREF e DR RSPRB IR Sl ProlSingT sich AR Rt Anfibody E3
albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine,
histidine, arginine, or lysine; frionosgé:chandes, disaccharides, and other
carbohydrates including glucose, mannose, or dextrins; chelating agents
such as EDTA, sugars such as sucrose, mannitol, trehalose or sorbitol;
salt-foming counter-ions such as sodium; metal complexes (e.g.
Zn-protein complexes); and/or non-ionic surfactants such as TWEENTM,
PLURONICSTM or polyethylene glycol (PEG). [03371Liposomes
containing the NGF antagonist (such as anti-NGF antagonist antibody)

are prepared by methods known in the art, such as described in Epstein,
at al Proec Natl Acad <eci TIRA Q2-2RQQ (102K) HwanAa et al Proe NAatl



WO 2006/110883PCT/US2006/013921 macroemulsions. Such techniques
are disclosed in Remington, The Science and Practice of Pharmacy 20th
Ed. Mack Publishing (2000). [0339]Sustained-release preparations may
BEOFRIpAIEES Suitable examples of sustained-release preparationg mefude’ >
semipermeable matrices of solid hydrophobic polymers containing the
antagonist (such as the antibody), which matrices are in the final of

shown IN1% 1%93?%}%?13&@'@&9{%@%‘%%%%% E3 shown in
Sustained-release matrices include polyesters hg}%r.o%els folr eﬁqg%%,

figure Immﬁm@?@myﬂlﬁ@m&féﬁﬁwﬁﬂﬁ%m Shot$’ 50@[ chides

CDRs #&ShPRING R 67 3:05 )y aopsiymeis PiglrgllBar(ictaciel GDBs7rom the

ethyl-L-glutamate, non-degradable ethylene-y
heavy RGBSR AT RIS o RSO Ok DEEa T T
three CORIEEERBINIGrOsEENes onipabefiahlact crdighgly ¢ dliendd 8 cagblger

. .and leuprolide a t ucrose acetate. t ‘e .
ool G PR GRIIL A OO T o el b e e

cither oY vsiiachinististiod sotid(Heskoarilén Trisres 2eadil accomplished by, for

example, filtration t ile, filtrationm nescJiner apesiicNGH
[0207] antagon g%l?gﬁlar a%g{) wah stepipdivation g T

nti-NGF antagonist antibody) compasitions.ar
an B3 ligihelaihyihcettposst awohearich Ratint & st A %‘é]rj%‘fo&é&?a‘*r%% e,
In anotﬁé} INHAYeRoUS SPHMAR hrgasiphhlaKing aisippespisteeblantp deavy
y

podermic injection needle. [0341]T ositions accordi :
chain Vﬁ?&W%WW?W&%E&%W%E&Q@SCT%&% 85 %%@%ﬁﬁ}‘%“ *

an isolSRRSYISRuNENEe ErgFHbIe to)sOlutiohis crzsuspEISihs e pabjsvsietés,

_ for oral, parenteral ar rect inistration, .o inistrati ' jon
with o GO S h ol e L D e
polynu@féﬁﬁﬁmhﬁﬁt?\&g?wmmh Rivddhachy ggﬁﬂh@éﬁ%@??fe%?

, conventional tableti . aclpsRlcausHase,
mventigg 15ieg ! St%Tl%? 5%059%%%5%%%28{3’?5%%@%3 %I%gc'um hosphate or..
polymplntsiembotepicmak el SRR g A EPIGTOTE S
emdég{)?g%ﬁmgﬂmsaﬁﬂpQﬁﬁ&%&g@sﬁiﬁm@@ BORIDYENCOUSTIIHERE: Of &

mpound of

the present invention, or a non-toxic pharmaceuticall
[0203}acceptaIBI%&W‘tﬁ&’%@f.%ﬁ’éﬁ%ﬁﬁoﬁ"fg?%}&mcﬁ e Qg by of the

pretormulation
anﬁbogggmuégﬁ@ ﬁﬁmmﬁﬂﬁ?ﬁaﬁ@m{;@aﬁ?f%ﬂ@i%redf nt is
ispersed evenly throughout.the compo at the composition may
POIYH%%WW%§¥%§%%dﬁfy%gﬁé%t%e t?nal?dos‘age forms such as
[0209fablets, pilla@he egpsulés: istoligroridos ermpesiiops@such as a
2006/110883PCT/L) ] GPMPASHIRISHIRR spidimdaditioi
pharmaﬁefpgga;[ésggi c?rs'%}lgngft %9 {E)%e e%éyribed aBbove; containing from 0.1 to
some anbodiEBOtmthoERPaHive INFEHEHEHFIRETTERSAETIVENTEB ™ tablets

polynQuBIS OLI0GRRvEL GemBasiinn.sasbeseatse notinenissodmpal tded
0 provide a dosage form affording the advantagle of Protl%g egoggloarhyﬁ}g%e
compes{H AN BICTEr Tl K SRR SRS Y FEEAGE Shd"an olrer
ntibRSAYE SRMPARSE-thataliaehaingrisih etferadiineme tise ovpestien
former. The two cgggt?ong’nts far?léé% %%D“%r?t%g by.an gnieri LR ectors,
compgasyaihes pESRURSTHERIAREI T YRE Stbmach afid permits the inner
and 28QIMREAGHE tF passitianidamimsitiotenafthadoectbaiciit release.

A variety of materials can be ' ﬁ,@gﬁ{' he
10218 ,ch ma ﬁré?s&ﬁcﬁf%%g%%Bﬁ&%%%ﬁ%?&?aﬁ?ﬁxgnﬁd mixturgéq?f '
polynpolyeridercdasidibaditiersiich materials as shellac, cetyl alcohol and cellulose

acetate. [0343]Suitable surface-active agents include, in particular,

non-ionic agents, such as polyoxyethylenesorbitans (e.g. TweenTM 20,

40, 60, 80 or 85) and other sorbitans (e.g. SpariTM 20, 40, 60, 80 or 85).

Compositions with a surface-active agent will conveniently comprise

between 0.05 and 5% surface-active agent, and can be between 0.1 and

2.5%. It will be appreciated that other ingredients may be added, for

example rnannitol or other pharmaceutically acceptable vehicles, if

necessary. [0344]Suitable emulsions may be prepared using commercially
available fat emulsions, such as IntralipidTM, LiposynTM, InfonutrolTM,

LipofundinTM and LipiphysanTM. The active ingredient may be either

Aicenhvved in 2 nre-mived emiileion compnocitinn or altearnativielvy it mav he



WO 2006/110883PCT/US2006/013921 [0346]Compositions for inhalation
or insuffiation include solutions and suspensions in pharmaceutically
acceptable, aqueous or organic solvents, or mixtures thereof, and
PG 19582 liquid or solid compositions may contain suitabfé1/US2006/013921
pharmaceutically acceptable excipients as set out above. In some
embodiments, the compositions are administered by the oral or nasal
” respirafgry raute, for |GEERH COMPRSIons b RIRISRRed
[0211] sterile?)p%lr@aeg%elé |cg%y 1§I(l;r§gta le ;acﬁéents %gy be nebulised by u%g of
by the poaessnNatiolisdb soleieviilasayapdorslstareddyaring oraHEHriAY
double-SEViSE10L the NebUtising devicananbe st3ahed v faca makiculent RNA
ntermittent poSitive pressure breathing machine. Solution, usptiggj n or
moleculgbinelereBFARDRBASTHES DA THIEHS O BFERA PP e Sraasay,
molecullQM: AgVicRsvRish deliver dredarmeltaiion, ingoledpropaiemantres.

_[0347]Treatment efficacy can be assgssed by methods well-known in the
Additiogg} R @éﬂ%ﬁﬁﬁ‘ﬁ%&%ﬁ%ﬁ*’f’é@ﬁiﬁ%‘&ﬁfé) Oy R HBES OF

polynuclddEdNY BN HQB{0348]Fde dndentitynadso idovidgstiitaicahnotidindinked to
antibodies or pol Ietptidte% Jf)r use in detection and/or therapy.

other mﬁ]t‘?ﬁglfffiﬁﬁ‘i\ﬁ?‘ﬂigu%ﬁ]er%?nebocﬁments, the kits comprise an antibody E3. In

{0212] some é’ﬂibmhhmﬂi@ ey Kidroprise ﬁs@wmﬁééy%rw%%ﬁm@s sequence

that en(%g]%%g%)e 033158@?'8:& 4NN QLRSI PSS SedR s AW AN be disedarsafiede.

e met escribed herein, including, for example,%%tr_eat an
Polynumvmmg mﬁw@fg;gﬁgﬁiﬁgﬁwspaﬂm _ F&Rflélzrﬁ‘?{ﬁi}dpain,
inserti QAfiBHis AN i§$ @b hiscmueptiopeptrién stitaditainished,
]nseﬁlogggﬂg%tﬁl]gz and may Qp?ionaliii/ proyide 2€ditiont$I com onent%‘sfl.éc% Se
relativefigaratiyR MAMPOIIRSHY TP UG thaCSAtisoal ARy & ﬂg%agneﬁ%dt?
encodetq@ggﬁé@ﬂd@%@ﬁngéﬂe@m%@%ﬁ_mgﬁﬁmﬁsﬂﬁb@ﬂitsiq’mlu&@Jmmgﬁar

... treating pain, In,sgme embodim UDRNISES A -
exmbﬂﬁﬁ&@s(t)ﬁ%’tuégé °01§§7n hBEd’ ﬁ%%%%%f%d@é@tructié%%%ﬁa tér?gghng aﬁlgfcgr
preferaplpuehtingbbat 0%t dldraithtitis psdimualentifedicmignes ajtprgodes a native

: mbodiment it comprises an NGF antagonist (such as an anti-NGE
antlbo@n?éﬁ@?%iogrﬁ%{%%é;) described herein and instructions for trgfging %P‘d/fotﬁ
[0213] preventiive ostenegkniits sERPIRSRIHRISINTRF R PEORAK 67 fife 1dentical” it the

MBoMimentestheatisNGE antagansianiedysithastibedyhE3 alied for
Sequéngoowl%g&PC-T/TJSZO_06701 921 [0350ln another spect, the invention
maximya GBS RORSI B BHSRE R BOR RTE CotBL R RBY RS gﬁnE%v%o?ﬁpep%lge as

‘ cribesbheseipnisameempaditeents; thekiparisotheilmgrddentify and
tyIma}iq:ljesﬁtruﬁtions for use of the Oé)%l cleptide. in any of the methodsAescribaGers
compaRRIOTF TRRESPE B S HBIOEH MG I A EEIN I QAN AN T
to a scAMRMET HODSHFEOR CHARAGTRRIZINGMEDH 935 Ehalé about 50,
. ...developed a novel fizing & GRRE! anRntikesky and/or
m Whlghgr%ﬁ%%fgﬁ%W%%&%%@?r%é%ﬁgﬁ%%r% .afgfgﬁ}ty of a é_)olypeptide, such as
contigaouapt_ilsitidy:? ienig %r%@ﬁ?ﬁﬂﬁfﬁ%&éﬁ@gf? ~Generally, library
{02141;‘33”“'“8;{{?15@% DESIVATkS AR e¥R0RPErRbANALS BEoRdaciel using the

ositions’in the CDR are replaced with, two or mare (su 6, 7,
Megalgroprogram inthe {asgentssuils, Oﬁ’}%? age ﬁ&@fgﬁfgﬁ%ﬁﬁﬁ
MadisBConizRthmeihol palhisgencraies-spatl ibraitss of vioredi gmsninghemes

embodiments, one for every.

emh in id.pasition that i

deser o AIGRRS RSO Sr O e ot Lot Ak ) SVARAEE s

in pro&uskstivieceat RrekrcoositidinjG enialyhifive libRayhafioNhonieds AMeRE
comprising the native (unsubstituted) amino acid. A small number of
clones, e.g., about 20-80 clones (depending on the complexity of the
library), from each library are screened for binding affinity to the target
polypeptide, and candidates with iftfeased, the same, decreased or no
binding are identified. Methods for determining binding affinity are
well-known in the art. In some embodiments, binding affinity is detemnned
using BlAcore surface plasmon resonance analysis, which detects
differences in binding affinity of about 2- fold or greater. BlAeore is
particularly useful when the starting antibody already binds with a

relatively high affinity, for example a KD of about 10 nM or lower.
CerreaninA 1icinAa RIAecnre crirfacre nlacmon recnonance ic deceribed in the




some embodiments, one at a time) with all 20 natural amino acids using

art recognized mutagenesis methods (some of which are described

herein). This generates small libraries of WO _

FOORMYOB8SPCT/US2006/013921 clones (in some embodimm& GAYAHF92!

every amino acid position that is analyzed), each with a complexity of 20

members (if all 20 amino acids are substituted.at every position). [0354]In
ProteintsgéH&eﬁgre] hodigents-dneHREaER ReRGIaanes GOrRHEaF sl RE{RUHERE IDC

WO or more positions, which may be in the same CDR or in two Qr more
Vol. 5,5ups. rmis 4596k leinfodRriaifnd ﬁﬁp&?ﬁ%&%}%@%ﬁ&}@ﬁ%ﬁ%@?ﬁes

pp. 62602 PLVAKANATHODH Moo OB, InatkefiembadimeSan highran;

comprises substitution in two or more positions in tw mot. Rs,,In
Higgingyp h%%ﬁ%ﬁ%%?ﬁ?e%ﬁl@gcgﬁéﬁ@sy eé?rt%tci{gh %‘ﬁ%&%ﬁéfr
1988, MORECEDSIlIONY; Saidimositioms, fiaid dohboT Heree] Fdis; fBraton Sik.CBRSL.,

1987, MG 08t e erans St il SIECIR 8 At
Taxon{O35HHPocid emsbBincents iNer GO RIS CORMS - dNevBrT PIRIS3S# other

_ : \ . | oy
Franm%@tg%@@%%;g\?ﬁ%%ﬁgm 5 Moo - RRL A GRRL3CORA30:726-730.

DRI13.1h some embodiments, the CDRisa

[0215Kabat GEcrabbhEinireoRizes af seteigddeBR. 11 dSspraahbiLaRearne
two opHitIPRIGYES RINHIRG4MA¥Ha SRR BESS BRI 1IRIDY FoGidRs,

substitution mutant which results in improved affinity alao termed an . dow
whereigyfisroBiPn QA RATBAYCleBr S APl R AR A B R SRR 1 168
may c@ﬁﬁhﬁera(ﬁmgw@m&tw@ﬂd endifieptiost 0 @?h’wgtmslﬂsstﬁmm whidh percent,

improved binding, even when an estimated 18 other, substitufi e
or 10 Gl A T A BN D e A Ry pon fo e g
additidumoti dgbatﬁancﬁmataﬁmhammmaqu%_&@@@ﬂ&e@f}lmé@}tage Is
calcuig%ﬁe] (I;%/I ngaGol ﬁx“é%ﬂ%@? ﬁg@ﬁ%ﬁ@%%ﬁi@%@%@ﬁéﬂmf%%@ld bases or

ments, multiple rounds of screening are conducted. For example,
amincczshdlidsithis (esuts dohythissaycarcaininsld e SumbshAloREREAE VAR
dividiﬁgﬁil@%z%aﬂ?f9&@9@9&%&%@@%@@@@&%@9@@@@@ wsefefiferice

the design of a second library containing at least original and
seques i RRARNG SER FELR TR Jer ek BoUo (120 Besanieee of
sequePQsSiQRitH. the CDR at which a substitution mutant showed improved

binding)@ggﬁration and S?;geenir@/glorbseeslggst{g&igﬁyﬂgrugf@gw to a native
10216}iscusse e?%%%’.’ ﬂﬁ %f%rar{f scanning mutagenesis also

gene, Providesoa meanslonetidhectefi Aughep GDRelertderarimthar¢reapablécyl of
lanes with imgé;p

: : J&ﬁjf‘f IREREAK
bybri %H%%na%gl Brov?\é%%r%%l%on re gﬂ%%%ﬂ%%ﬁ%ﬁ%ﬁ%%%h gﬁﬂno
encodingrh puisitontibedyiéostapAmplsTeiaanRBEYcahtigen complex. For
[ezlﬁxe!mp'es_ﬁfiﬁb‘?QSiﬂ@&b_?ité%%@é&{ﬁé@fﬂ&iemIi}_@%ﬂ@@@b@ﬁg@dﬁ@ 8i@@on of

mino acids, that position is identified as a position that is unlikely to be
5 X SRGuUIrEY ﬁipmi@mwm@.(é-éﬁ\;afééfiv;dfzanﬁ&éiﬁ@h%ﬁﬂc@é fotiits

ipding| P cof ibutieasyitabEpsitinn 85X and 0.2X
Ovem%ggtﬁ?el%s@ la%{)pra(‘)%ﬁ%gﬂ that ?s%%%rtaﬁﬁgo%DR function. Thus, the library
SSC epsinining fnltgeResis methods generate information regarding positions
(02147 the CDRs.dhahgambenchanaed denmonysiiferent higtineiagidfinaiuditgns"

all 20 amino acidsi,%an,d positionﬁgin t eg%DRs W%‘ﬁ&”@%ﬁf chan g}% e
are thgsqURth(ERFATEIAY BRI SE I8t 380/ 4RIl BRI p

. This aspectis

0.01 Tigcuased ane-rsemplificd dxaniptad0 0358fmscindeembifinenis;C; (2)
candidates with improved affinity are combined in a second library, which
includes the improved amino acid, the original amino acid at that position,
“and may further include additional substitutions at that position, depending
on the complexity of the library that @desired, or permitted using the
desired screening or selection method. In addition, if desired, adjacent
amino acid position can be randomized to at least two or more amino

. acids. Randomizatibn of adjacent amino acids may permit additional

conformational flexibility in the mutant CDR,. which may in turn, permit or
facilitate the introduction of a larger number of improving mutations. In

some embodiments, the library also comprises substitution at positions
that did not chow imnrovved affinityy in the firet ronind of cereaninn




Advantages of tlie methods for adjusting the affinity of an antibody and
characterizing a CDR 103611 The methods are useful for pre-screening
CDR amino acid positions in order to identify amino acid substitutions that .
WepHIE Biding or retain binding Pre-identification of importdiit Y&SHi&L 2!
substitution that hrifrove binding and/or substitutions that retain antibody
function permits efficient design and screening of an affinity maturation

empleﬂji@[ﬁicfﬁ(g- ﬁ@»@@@&ﬁﬁ%L%B&&%E/%&O@@@&Bmmaameﬁegwsmetmd)
1S alsQ use or characterizin re ve

formar s He ST S TP o RN R S R s OmM
sodiunCiDBsfhetaibdife m;&mﬁ@emtﬂ'MEOpMenﬁmethmdmdQWélstdmedMate at

42°C; P"rﬁﬁ i‘bsgﬁf’}' Stha“m "%@é’)@%% iap%‘?3&51?§ﬁssoc?5%@ Lie), 50

|es InW eac Oél ion" may be randomized {in som

mM scginbopliraphtss Grié @8R @rrﬁé)soﬁmﬂgrspreenﬁﬁ@ﬁ subuthadts mutiots
sonical3UAAEHSINE DRSS s 26 PIOEOK M 0RRAE ARIAHE 4P Gyt

information. Screening me hods are eneraIIy |mpract|cal when larger

washegiBt4Aes By - %&§§ﬁe@0¢ﬁ§¥eﬁﬂ0w@@ﬁﬁﬁ%‘i§fﬁﬁd§n§é@rﬁa‘?fﬁrﬁﬁé%ﬂgéﬁaﬁ

follow¥8a5tispiavrianchEP FROMBHishIRY. 18 SERUBAGISRE Mitentikselones.
that retain binding. Phage drspla% and ELISA assays may depend heavily

skilled gtisnm oHH SRS SRS e At TSR thé BIGRACEREY to
accomthvdateistiorbaubleayifyobicisegtiionartes tenes that have mcreased

expres creased stahility,.or decreased taxicit at
[Gzlgildentrfy?fng clloneéj\w“r? n%%r% iie ? n%%ﬁ[ Sﬁﬁﬁ A éﬁgﬁp é"*ﬁé‘“ﬁ%‘és" trriihe
degenerpy eddlongmeticaiore thionas mayyma@k@rdaﬂmmpmveﬂr@mmmdebmding
porype%}féﬂutxs J&%ﬁ%a@ﬂ%@?e‘fﬁ‘“é%%éo?‘éﬁe@g& Urem@mﬁ%&&armﬁs‘w@a

binding affinity is used as the starting material, because very low

the nupGRIeTeAHERRSOR AT I Trszsehen DRsihripsssRalrmygleatisessi it to
dlfferea%ageer}dm%ég&ar&@rwﬁ%meomeﬁmge@wm@\f@r&r@mveﬁﬁbna%mr

randomization at each pOSItIOl’] n some embodiments, one pOSItIOﬂ at a

allelesypthe Bones COmRFISIRE IS POl NRR el PR ST RS FS R E s edrBe st ffrvithin the
scope SBﬂﬁetM@ﬁt@ﬂv@ﬁﬁh&mplﬂ?esaﬁe?@i@(ﬁgmmﬁaaﬁmgmeBlﬁﬁﬁltt@I‘a\ rEhiR of

one or mor§’5'3 yidesd forHéf‘tl%” atcﬁtho"" m%/‘}fda %bﬁ&%“ons ALAINUED e

iOn are fbsferacteas(r e.re Etain anti urn provides
resultmg‘mnﬁﬂsmoanfqumglwahéamdant;éamewtﬁ‘ramﬂmbra@mef@r amtibody Alleles
| "&Q&{?ﬁ@l@ JESULHOUMRLONGH HRdIRg.6AN ARy
maybﬁglgg egltfg\%}g er circum an?:ges n whgrch many Or most 51” he o
dﬁt&b%@@%ﬁﬁ@ﬁ%@ﬁt@%@% position yield non-functional (non-binding)

[ozzarantlbodleﬁe Byipaniasiialanine-c_nNGMUagenasia wihichisnical
commong; used to identify important CDR_positions, provrdes information

syntheifatReg i PRSI it tks%r%r&rﬁ irRe s RSP eV R S Igiy are

- well krpinetallye @ﬂeﬁ@ﬁSeatﬂMm@M@B@wmewbstmmnmreuemmmeww
removed from tlae ffran turatron libr | ma,&% cases, however,

use "h%\F&HH?é“’;%SaV% %%rrels | 3 SRIp e A ﬁmv% produce a desired

DNA mpl6ﬂ:i0883PCT/U82006/013921 [O365]The present methods also

[0221 ermit I?‘%?%llggiﬂ‘%%t met Eg‘&%?ﬁ?ﬁ&%@e% I’Hﬁ éﬁ%%&ﬂéﬂ@%gp&%@cﬁoﬁrﬂe

utations S Suc age play introduce an

COMPE e d@&ﬁ?ﬁﬁ@ﬂﬁ%@@h‘h@ iequediino andithls pretentimfthecreserintam can

be intf A RIROSI LY RBIL RN iPBa N REIBARKEEHRLHIABLEREACK Blrther discussed
detrimental mutation present in a partrcular clone. [O366|The present

hereing By |aRSidas SraE SRANGFIRA OV ARHISIKY oRYIeRans Hifdfhg©ells
specificity of the original (starting) antrbody, insofar as the present
methods permit identification of small numbers of mutations (e.g., 1, 2, 3,
4, or 5 mutations in a single CDR) that result in improved binding affinity.
By contrast, methods such as phage display typically improve binding
affinity using multiple mutations at once, which may result in shifting
specificity of the antibody and/or increasing undesirable cross-reactivity.
[0367]The following examples are provided to illustrate, but not to limit, the
invention. EXAMPLES Example I: Humanization and afflnrty maturation of
mouse antagonist anti-NGF antibody 911



A.General methods [0368]The following general methods were used in

this example. Library generation [0369]Libraries were generated by PCR
cassette mutagenesis with degenerate oligonucleotides as described in
Way¥edt(8996), Phage display of peptides and proteins : a 11&5@%@6’?{/013921
manual, San Diego, Academic Press (see, pages pg 277-291). The

doping codon NNK was used to randomize one amino acid position to.

are transfocinetb @O eskibie amressaRyS PRy Pasiss ke Siotice s maksc a5 el o

iremsfeclUES:0RY B 4bIRY Rl AMINQOAGs il BaReife wEpRTiaR Idepiagtide can
codons were used as described in Balint %%g 199 %Ge@e nteorated into

be maintedrd yritbin ) oddlis aif@&éﬁﬁ%rﬁ{%éﬁ’é%‘iz BROTHHBY G5inG®

the hostr&@gé@ﬁ@ﬂ?é?tg;}%Bo%%d@é@wlt‘i@@dniﬁﬂpﬁf&&bﬁ,&é&@&)ﬁ@ﬁmﬁﬁﬁ@@l .eﬂsy
guide to methods and applications, (see L1775 . Small scale Fab

methodgpehratvR Y@E}%}'}é‘?ﬁ% CSIE '35([?%%%{8#%%2 %%%?'plates was optimized

10222] for scraemingirely, TR dnvStemindfeton B Bdirenstoaved Whreamalpey

k library, colonies were pi 104 rpl al &4 hes
is well Ty u'%?“(@()t Sa%i %%5%& l}gggg%l %ﬁd@%ﬁ%@?&?ﬁg ’g/g\iveu, 96
and 4,680cH0platevedhaa PRy Esqﬁglmam-%m%ﬂﬁﬁl(@og@}}wﬂt b slucose).

Birkaus%%}rlﬁgé?sgeﬁo\ﬁfgﬁe(%@r‘yn at 30C for 8-12 hours. The master plate was

ed at 4C and the cells from the working Iﬁﬁhwere eIIetedtatS 00 4
(02231 rpm ark ARG PATHERIAE BRARIN D (0N PR 4 P TE PEs

insertin ﬁm%esﬁmmmaygl}@ﬁ%Isewe@gibaﬁgesi@daam@ntsif:?mmmam
expression time at . then resus ed in itk of b -
RNA, Qe NFREPES BAF D RO SR b BOSHE Bt T b2
set fortE R FAm:ysisohF| BSSEP fesnapmheled cells was attained by one cycle of
freezing (-80C) then thawing at 37C. ioeeatnnfeq,
(0224) rpm fo%argl 0}[8%%%5?8%%1'%&1%38 ris r(%l){lné¥ gﬁéﬁﬁgﬁtg%t? (g:{o%r%tainin Fa%%g
or may bhadepetiatantdangerauthber pfctaiagitesiors BrlebleipidsHon }’Qé%%%ce

i apnaral in affigit infaspatiemier @achiErldGarasexprRaSiodning
donm%ﬁ%%&v%%%%@%%%r%%e master Flate to sequence the DNA argjé‘?r
i

vectordarijbesoatellF A1 ysria bR thirduraiica ey SIS AR
particulEIMAMAR RRAIR Eak Riepar aligni93 itk tbiainaletailed dinbtiosed in

parameters, Fabs were expressed and puyified fram large cultur ‘e
sleci AR FOF RS LOEA g S0 C ST A ST 2o e
virusedVEEE, iFOCRtEUoRh S eatripf Gver pitshEKudtard ioferivetvsstaer]8, mpld,

Fab-expressi i ne. Cl ' '

o eI T T Bt B 306 it o

_ en induced by replacing the media for
pAT28200h0sk afd RermopicililogBe vestms pre avalahi FemaersH@dorgesuch

2 A t e ted-by centrifugation, then resuspended in 10
a8 BIC)fringEie’F’%rg3£ %&R%)A ;%%%?%}g cells was obtained by two cycles of that
[ﬂzzs}freeze/tane(@éog@@@hwswikééﬁem’éwe%ﬁ@ﬂ%% OFRE R tha
comaﬂﬁ?%ﬁ?nwaé%ﬁ%@%&fmﬁgMithéTiﬁwsﬂ@@rﬂQwssemmm(@immswem

CA) columns equilibrated wjth PBS, pH 8, then wa h%glwé'@&ﬁl%lumn
must KegieikieablsyipEs hoet ¢l ﬁﬁ|%§§?&?lﬁ%ﬁi |€rt1nd1|§Q ent fractions with

chromBRAPHIB). W A0064biAS8ARETIY SROOB/DUBSR hot BOGke Mareigs| viral
vectors, AR B T Al A B AR SeRN and

affinity characterization. Full antibody
expre@l@@&éﬂﬁﬁ(ﬁlﬁ&iﬂjﬁdrief‘@ﬂé@b@@iﬁm INanFH8 e 4fehy Y eaier FGRPORSRY
variable.reg | | LSS HRiINEGIQIBnal sequence;
ey S D p gL o O S o ey
chain; described herein) and transfected using lipofectemine into HEK 293
_ cells for transient expression. Antibodies were purified using protein A
using standard methods. Biacore Assay



[0373]Affinities of anti-NGF Fabs and monoclonal antibodies were
determined using the BIAcore3000TM surface plasmon resonance (SPR)
system (BlAcore, NC, Piscaway CM5 chips were activated with
NRANERE- dimethylaminopropy)-carbodiinide hydrochlorit (ETF Y A >
N-hydroxysuccinimide (NHS) according to the supplier's instructions.
Human NGF was diluted into 10 mM sodium acetate pH 4.0 and injected
an origﬁﬁ&ﬁ%?ﬁ@a%ﬂyaiﬁ?%ﬁﬂi@?h?ﬂ@lﬁ g:.ﬂm?]ﬂﬂtﬂﬂé @.tmﬁsrrp‘gmﬂl .CU@’IY@WEH able
ow fime across the individual,chip £ : ; e
clement QeI A0 00 TR Ln e 0] ot Gt oo
or more Sligiescant60R-0( Richients oreehingsusiknyeruied. ciphwat Ineere bidine
, ethanolamine. Regeneratl les showed that a mixture of Pierce
sites, m@f?ﬁwﬁl Hﬁ%‘ée%}o Sr%g L’Jg(ta ﬁ%){.ggi%g%{,glbierce Biotechnology, Rackfo d%ICH and
10226] 4 M N (& byefeiuinng ibpesiergrotdisif %‘Wﬁ%‘@&éﬁﬁ?é[‘fﬁ nto

MITARA! indpri inipctiopelddBSyRRbD o
the host%%%?g?%ﬁ?ﬁl%@%&ﬁ% 1?%183%6%9@,% iap<iddBSyaktibuffem @0t

mM EDTA, 0,005% S t P29) wa
employingadleism AR SR AD IR RO R ?§c¥5e£§f§.ér?§e§§‘sa§g)ﬁf Sther
substand03 Hl4nSFERENIDG B sRraAs S Nrasoapiindindedctivd éeegmmmhthatfnioy is

. of Fab clones from liraries. Su rnz—initants {;f %r_gglllc. Ay t%%tbﬁ%ﬁes were
an infectipus AEgE SEIRTNATTTER Y T B%ses%c%f’telc?n Imes of to 15 minutes
polynudlé@iRIstseil tediaiepenid atidianfres sifpehast@ell.

2006/11,0883PCT/US2006 ial di iation sateskaifka
[0227] using é%?ﬁgﬁrér?%% Wé%géagr%g%%?égﬁﬁé%oﬁ ratgs fr?the slare%S
describtAigeias g lersiplelie canslleoE RISt NREHIRE(EIBINE BILB B FaBPe Use

1x10-3 s-d. inj [prpatiomRne dissasistiondiheseaf of to
for the HE AR %%%%ﬁ%%m%%%%i%ﬁ%ﬁ%@? koff %ﬁ? . Clones mom%i 0%
interestimprovise ko en et SRS B EUSdR HIRA SR RFOS
HeLa, AiRQtisPasameiar sids puamdigenonats. deeamioetbanutbtcprotein.

The assay was capable of detecting differences,in affimi t .
maﬂm@lﬁ%h%ﬁ?ﬁ%@ly’ﬁl‘fspfdp&ﬁ%%‘g?? K | |t?/sge’fceorrln?ﬁaﬁgﬁ%@éﬁ%ﬁ%@eﬁgﬁ a8

cerevistUi QSR bl Qx| esti abeck i) ofimubifie debalwurapibs WAV rERIBEFHSHE
about %ﬁ@%ﬁpé&? g%%lél‘?}t%fg%n glg SOBLII %&%@&1%9& Hﬁ%@r?ﬁ?{@@%%b@f‘&m

0 ab proteins Were determined by ELISA and/or
that of B0 boRAGBEertroivlcrovizuEmg ner s s b PIENnt the host
cells. gg{re]:g e”g%ﬂsaéhé?éeﬂg%ﬁfﬁiWihx RRINE acliEnalysisdtddipetie ansnainlisdy or
an

rates Issociation rates (kat) were gbtained sigultda\n%%ugly by -
FACSfittirgltiowedararessing the aripedionRiiRg A IREIR ARSSHORRESs, H.

Fagerstam, L. Petersson, B. (1994). Methods Enzymology 6. 99-110)

__ using the BIAevaluat.iort} pro%rgén. Equilibrium dissociation constant (KO
Methodamidg hé @ ddid d4ie8°adR88%8h. B.Humanization and affinitj, maturation

j0228p0f mousfglemagcmwﬁﬁmﬂﬁﬁﬁbndyh@mq@wg]afﬁéh%dg@%bgmce
or abs;rg%;%\.l %@%ﬂ}b?\g%ﬁ %%c% ST e%%%@&dﬁtbéln{g&oé&néﬂé{ Id0Ma: antibodies with

selected for humanization and affinity matyration,
{he unaladibdinatstivsennetiants sl GRiNT g AGH Mg caltabiRacHS (Such as

significant crossereactiviiy, Wit IReREMRPHOBRIRS DR tME 4/ bidlo BRNEample
po}ypg’ggeﬁfoaﬁagf |8%Slf%?§ gi‘f\ifr%tg%%%reé@ a a?r?fl:izleaved Fab ,fra-% elnt%flrer;;%#eem

vith ehlabibay Vi b eSS FROUE SRS TS E b AT

oF RePainslaved Galk pgmentphmousediand NGsoUTie: Humatidl GRweiits
N a KD of ap%arsg%n%ately 10 nM. [0377]Humanization and affinity maturation
was conducted in several steps, as follows:
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WO 2006/110883PCT/US2006/013921 [0378](1) Preparation of
CDR-grafted template. The light chain extended CDRs of antibody 911

(i.e., including both the Kabat and Chothia CDR regions) were grafted into
tNeORIMAREBrmline acceptor sequences 08 with 51(2 and th&Ge&y§06/013921
chain extended CDRs of antibody 911 were grafted in to human germane
acceptor sequence VI-14-59 with 11-14. The amino acid sequences of the

human germline acceptar sequenges are shown in Eigures .
complex e AR AR BAT i LEdU B ar Uy T bt oy

and/or QbavetDNRsetuemeswaEdetipit fordiniantgusesceneating
human framgwork with.the muri . Q@g@fgyg@gﬂa@ﬂ heavy ,g t
[0229] light va‘?’lna?bf)eF gomains gvli{é}%‘%]é#ng‘glg%\)‘/%ﬁg%d hVL respectively. Codﬁo%gs.u '
not limitet & oiptimizess fayr. Esiveliatileddaihtbinds g et o fen & sy me-linked
i | . DassadnJengikexiending the fulldensthoahtagay
1mmunﬁ%9{8§#§ %%ﬂl—?%vfft](rf ‘?v{/%%hort flanking&;rlmers for each clézin were usdgd to,
for the sapnleteR) SyiMiHSsz6 Plading HENEE By Patdiie PER BQRESTyggments,
the antfiRaF1DEL N Rrodmunay et al, (1992) Protein Eng 5(8): 827-9. Resulting
DNA fragments of the correct length were gel purified and then cloned into
an E. coli bicistronic expression plasmid (ampicillin resistant). Expression
Diggn@tithesantpadies waklunderieontrol of an IPTG inducible lacZ promoter
similar to that. described in Barbag Nage fisnlay; rator
[82301manua|%~é§1%d§ 6 réi‘ﬁé] %%%eﬁﬁﬁ%ﬁc&g‘f%%%ﬁ@g gsz|arbqr %%%rﬁ%%?ﬁ%}é%
diagnottem¥ertaitpBgriBdscaspgaditipr onbvad srrsarrieiad netinalisastor
i ssipp oftheifollpwing addiigpal demainscihexprman
abeﬁaﬁ%ﬁ%@%&%@ﬁ%ﬂ%ﬁ%&m dor%ain.(see GenBank Accession Ng(;%ii

(relatie AP savabink CHOE SHOBIAPHYRBIROTIgE SUchdiRiysence of expression

in ﬁssdem&ﬁpaﬂew@z fGenRaRky e SRITT NE:ERAS6R)bIOFAT N Amipratid

. sequences of the variable regio %f the CDR-grﬁ{]ed %\%tlgodgn@lso

mﬁss‘%%‘v%]%"ﬂ%)@ﬁﬁﬁl%‘?é‘?}%?ﬁ‘?é%s%%sg45§f“éslséogp$o SRSWA IR Figures 1A and

polypebBddkhe alfiniteaidl R« DEheasdetésmitediosin§BhEcom asialydiy asample,

_ .described.above 8L2-4D5 baqund ] F Wi IC ARPIRNHM

ma dl?segsﬁl\?ﬁsﬂﬁ% (%tgn?%a%cﬂro%eo?%qp%‘:%gti@n‘%gt?ﬁ%%%ﬁ%? %‘%;sm ework’ ﬁ}‘élﬁ.fne

embodisguenb&iiTheRise substittibin aswnipiedouces Wﬁmﬁ@a@mf@%@dﬂa‘ﬂng

. _hea D LS AuRInARLRHRSIR iR RSt ANAeaResis 2%

2 dls?ﬁg’sg%%%eggﬂ i?\eﬁg g(]e’tS}lai_l, (199%%1 P(13R stratégies, San Diego, Ac?';lydemi

resporiSessssTHoidSHLBHRIRIBNTH &P RacR BFINE A MR RISIR PSS IBRTE NiERd0E

metas@QIFESPonding mouse framework residue. The resulting antibody was
termed 8L2-6D5, and the amino acid sequence of the heavy chain. .

10231 ariable HEgho St SRBSREE o 1N EIRe DR HE S SF B8 s

contadi@s Q%%ﬁ?ﬂﬂﬁ@mﬂ@ BfAsdeividaly sismstdé séiilbetnbideed Thebeuint NCGF
fragment of 8L2-6D5 bound human NGFE with a K '

exprefFRat Bl ARERS %%EBR%%’P\%{%%?&‘%V% ora ﬁt?ﬁ%cgft%%ggon. O?g%é%ﬁe fevel

of NGRuifRiZasinnhanaf affioityolatcragerisoh pEmen. 2 semempbpiincprdhe,

. .o.L2 H1 and H2 we ﬁ{ggjg manizationand aigit: AR,

indiv ?%llr%lgsaac?gr %%giﬂlon in Ct?gs&l%?ﬂl%gm an(’;iQI-IIEINCZl were iden%ﬁri?d that are,

[6232hot essdntidhdoenhodimmais o it tmROBEse IoRAR CHBHHES CARBRTES 2

specimil ISR AlLaRiRRI e PhékIRids Medl BION @ 3idrdeiénd d)i antk
subjected to randomization as follows. Twgq libraries Wée?r%g%tggared

S

* embogigpaaiily iPETIgHE R ARTRRCIE RSN HPHA ST iR R Quassgciated

wn'in

with HAe2 anbdhe gRitad (Rase)peRR B QDR Mnraspectiusypesing
PCR cassette mutagenesis with degenerate oligonucleotides as described
in Kay et al. (1996), Phaue display of peptides and proteins : a laboratory
manual, San Diego, Academic Press; using doping codons as described
in Balint et al, (1993) Gene 137(1):869-18). Generally, the amino acid
residues were altered to residues that are more common in human
antibodies, based on alignments of antibody 911 light chain and heavy
chain amino acid sequences with human germline antibody sequences.
The wildtype (unsubstituted) amino acid residue was also represented in
the library with the exception of CDR H2 residue 50, a methionine, in

which the wildtype methionine was not represented in the library.
Methinnine recidiiece are ciithiact to ovidation: thiie renlarement nf that



2, Light chain LI/L2 library CDR-L1 826 was changedto S, A, V, or F D28
was changedto D, A, S, or Y H32 was changed to H, N, K, D, E, Q, or Y
CDR-L2 Y50 was changedto Y, D, A, or S 151 was changedto |, T, A, or
WeBawHSSAanged to F or L 856 was changed to S and T [0B8RFE£06/013921
affinity screening experiments, each library was further paired with the
corresponding CDR-grafted light or heavy chain (for example, the H1/H2

) . Y . . _ | . . t ti
e ) 0 F O A iRl clopes ageneer

prostalg KRB PRI trEBINEORRIe T PRSI OEOMAIBISEPR) system
10233]_(5|ACOr@ofrmai%!@ﬁﬁéawa%ﬂsm&%&iﬂgds%%@cm?wf@%m{é‘fed with a

instructions and as described above. keg, kon and Ku were determined.
detectabltimodsiiBRuS TR Pat R kER B de traiviRaineReluarca T divsinl APrsstons
enzymeatidbendn alfinityisisesR iR daiaiasaod fudhehtigenuse le@ihiatemars:.

independent of antibod ion. [0383]Th f clones that
i ot R B e B LR ER G BRI S
the pretaipies Shereoflablbe3ietscanthikid pariineled thibodiendis bihdnid te anibodies of

the in%ﬁwogequences, and kinetic data for clones that bound following affinity

screening of HI/H2 or L1/L2 library clones. CDR 1-2 mutants kinetic data
[0234] ‘The antibodies of the present invention may be employed in any known assay

‘method, such competitive binding assays, direct and indirect sandwich assays, and
immunoprecipitation assays. Zola, Monoclonal Antibodies: A Manual of Techniques,
pp.147-158 {(CRC Press, Inc, 1987). '

[0235] The antibodies may also be used for in vivo diagnostic assays, such as in vivo
imaging. Generally, the antibody is labeled with a radionuclide (such as 1111In, 99T¢, 14C,
1311, 1251, or 3H) so that the cells or tissue of interest can be localized using
immunoscintiography. _

[0236] The antibody may also be used as staining reagent in pathology, following

techniques well known in the art.

Methods of using E3 and derivatives for therapeutic purposes

‘{023.7]‘ Antibody E3 is useful for reducing and/or blocking the biological activity of
NGF. This antagonistic activity is believed to be useful in the treatment of pathological
conditions associated with endogenous NGF production, such as pain. Generally, in these
embodiments an effective amount is adfministered to an individual. Accordingly, in one
aspect, the invention provides a method of antagonizing human NGF biological activity using
any of the polypeptides (including antibodies such as antibody E3) disclosed herein. In one
embodiment, the method comprises contacting human nerve growth factor with any of the
polypeptides (including antibody E3) described herein, whereby human nerve growth factor

activity is antagonized, reduced, blocked, or suppressed. In yet another embodiment, an
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Light chain library clones Paired with 8L2 heavy chain CDRL1 AA
sequence CDRL2 AA sequence koff (s-1) *KT) (nM) WO
2006/110883PCT/1JS2006/013921 8L2-6D5 (control) RASQDISNHIN
VSROMOINRS 12) YISRFHS (SEQ ID NO:13) **1e-3 25 L 129 PCT/US2006/013921
RASQSISNNLN (SEQ ID NO:18) YTSRFHS

individual with pain (such as post-surgical pain, or rheumatoid arthritis pain) is given
treatment with E3.

[0238] For simplicity, reference will be made generally to E3 or antibody with the
understanding that these methods apply to any of the E3 variant antibodies and polypeptides
described herein. N

[0239] Various formulations of B3 or fragments of E3 (e.g., Fab, Fab’, F(abM2, Fv,
Fe, ete.), such as single chain (ScFv), mutants thereof, fusion proteins comprising an antibody
portion, and any other modified configuration of E3 that comprises an antigen NGF
recognition site of the required specificity, may be used for administration. In sbme
 embodiments, E3 antibodies or various formulations of B3 thereof may be administered neat.
In other embodiments, E3 or various formulations of E3 (including any composition
embodiment described herein) thereof and a pharmaceutically acceptable excipient are
administered, and may be in various formulations. Pharmaceutically acceptable excipients are
known in the art, and are relatively inert substances that facilitate administration of a
pharmécologically effective substance. For example, an excipient can give form or
consistency, or act as a diluent. Suitable excipients include but are not limited to stabilizing
agents, wetting and emulsifying agents, salts for varying osmolarity, encapsulating agents,
buffers, and skin penetration enhancers. Excipients as well as formulations for parenteral and
nonparenteral drug delivery are set forth'in Remington, The Science and Practice of Pharmacy
20th Ed. Mack Publishing (2000).

[6240] In some embodiments, these agents are formulated for administration by
injection (e.g., intraperitoneally, intravenously, subcutaneously, intramuscularly, etc.),
although other forms of administration (e.g., oral, mucosal, via inhalation, sublingually, etc)
can be also used. Accordingly, E3 antibody and equivalents thereof are preferably combined
with pharmaceutically acceptable vehicles such as saline, Ringer's solution, dextrose solution,
and the like. The particular dosage regimen, i.e., dose, timing and repetition, will depend on
the particular individual and that individual's medical history. Generally, any of the following
doses may be used: a dose of at least about 50 mg/kg body weight; at least about 10 mg/kg
body weight; at least about 3 mg/kg body weight; at least about 1 mg/kg body wei ght; at least
about 750 pg/kg body weight; at least about 500 pglkg body weight; at least about 250 uglkg
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(SEQ ID NO:19) ) 4.5e-4 11 L208 RASQYISNHIN (SEQ ID NO:20)
ITSRFHS (SEQ ID NO:21) 4.6e-4 11 L97 RASQSISNQLN (SEQ ID

NO:22) YVSRFHS (SEQ ID NO:23) 5.6e-4 14 L81 RAFQAISNOLN SSIJ:'%
YO ROPIASHISRFHT (SEQ ID NO:25) PCT/US2006/013921

body weight; at least about 100 ug /kg body weight; at least about 50 pg /kg body weight; at
least about 10 ug /kg body weight; at least about 1 pg/kg body weight, or less, is
administered. For repeated administrations over several days or longer, depending on the
condition, the treatment is sustained until a desired suppression of disease symptoms occurs.

- An exemplary dosing regimen comprises administering an initial dose of about 2 mg/kg,
followed by a weekly maintenance dose of about 1 mg/kg of the anti-NGF antibody, or
followed by a maintenance dose of about 1 mg/kg every other week. However, other dosage
regimens may be useful, depending on the pattern of pharmacokinetic decay that the
practitioner wishes to achieve. Empirical considerations, such as the half- life, generally will
contribute to determination of the dosage. The progress of this therapy is easily monitored by
conventional techniques and assays.

[0241) In some individuals, more than one dose may be required. Frequency of
administration may be determined and adjusted over the course of therapy. For example,
frequency of administration may be determined or adjusted based on the type and severity of
the pain to be freated, whether the agent is administered for preventive or therapeutic
purposes, previous therapy, the patient’s clinical history and résponse to the agent, and the
discretion of the attending physician. Typically the clinician will administer an anti-NGF
antagonist antibody (such as E3), until .a dosage is reached that achieves the desired result. In
some cases, sustained continuous release formulations of B3 antibodies may be appropriate,
Various formulations and devices for achieving sustained release are known in the art.

[0242] In one embodiment, dosages for E3 antibodies (or polypeptides) may be
determined empirically in individuals who have been given one or more administration(s).
Individuals are given incremental dosages of E3: To assess efficacy of E3 or other equivalent
antibody, markers of the disease symptoms (such as pain) can be monitored.

[6243] Administration of an antibody (such as E3) or polypeptide in accordance with
the method in the present invention can be continuous or intermittent, depending, for
‘example, upon the recipient’s physiological condition, whether the purpose of the
administration is therapeutic or prophylactic, and other factors known to skilled practitioners.
* The administration of an antibody may be essentially continuous over a preselected period of

time or may be in a series of spaced dose, e.g., either before, during, or after developing pain,
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7.4e-4 18 L6 RAFQSISNQLN (SEQ ID NO:26) YASRFHS (SEQ ID
NO:27) 8.2e-4 20 Heavy chain library clones Paired with 6D5 Light chain

CDRH1 AA sequence CDR1-12 AA sequence koff (s-1) *KD (nM
B02085{Ehtrol) GFSLIGYDIN (SEQ ID NO:9) |\/||WGDG|T%v’i@/’-\q?““’13921

before, during, before and after, during and after, or before, during, and after developing pain.
Administration can be before, during and/or after wound, incision, trauma, surgery, and any
other event likely 1o give rise to post-surgical pain.

[0244] Other formulations include suifable delivery forms known in the art including,
but not limited to, carriers such as liposomes, See, for example, Mahato et al. (1997) Pharm.
Res. 14:853-859. Liposomal preparations include, but are not limited to, cytofecting,
multilameliar vesicles and unilamellar vesicles,

[0245] In some embodiments, more than one antibody or polypeptide may be present.
The antibodies can be monoclonal or polycional. Such compositions may contain at Jeast one,
- at .least two, at least three, at least four, at least five different antibodies. A mixture of
antibbdies, as they are often denoted in the art, may be particularly useful in treating a broader
range of popﬁlation of individuals.

{0246] A polynucleotide encoding any of the antibodies or polypeptides of the
invention (such as antibody E3) may also be used for delivery and expression of any of the
antibodies ot polypepiides of the invention (such as antibody EB‘) in a desired cell. Itis
apparent that an expression vector can be used to direct expression of an E3 antibody or
polypeptide. The expression vector can be administered by any means known in the att, such
as intraperitoneally, intravenously, intramuscularly, subcutaneously, intrathecally,
intraventricularly, orally, enterally, parenterally, intranasally, dermally, sublingually, or by
inhalation. For example, administration of expression vectors includes local or systemic
administzation, including injection, oral administration, particle gun or catheterized
administration, and topical administration. One skilled in the art is familiar with
administration of expression vectors to obtain expression of an exogenous protein in vivo. .
See, e.g.,‘U.S. Patent Nos. 6,436,908; 6,413,942; and 6,376,471.

{0247} Targeted delivery of therapeutic compositions éomprising a polynucleotide
encoding any of the antibodies or polypeptides of the invention (such as antibody E3) can also
be used. Receptor-mediated DNA delivery techniques are described in, for example, Findeis
et al., Trends Biorechnol. (1993) 11:202; Chiou et al., Gene Therapeutics: Merhods And
Applications Of Direct Gene Transfer (3.A. Wolff, ed.) (1994); Wu et al,, J. Biol. Chem.
(1988) 263:621; Wu et al,, J. Biol. Chem. (1994) 269:542; Zenke et al., Proc. Natl. Acad. Sci.
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(SEQ ID NO:10) le-3 25 H109 GESLIGYDSN (SEQ ID NO:28)
IIWGDGITDINSAL (SEQ ID NO:29) L6e-4 4 H19 GESLIGIDIN (SEQ ID

NO:30) IWGDGITDYNSAYV (SEQ ID NO:31) 2.4e-4 11222 GFSLIGYDVT
(EE NI NEFB2) PCT/US2006/013921

(USA) (1990) 87:3655; Wuetal,, J. Biol. Chem. (1991) 266:338, Therépeutic compositions
containing a polynucleotide are administered in a range of about 100 ng to about 200 mg of
DNA for local administration in a gene therapy protocol. Concentration ranges of about 500
ng to about 50 mg, about 1 ug to about 2 mg, about 5 pg to about 500 pg, and about 20 pg to
about 100 pug of DNA can also be used during a gene therapy protocol. The therapeutic
polynucleotides and polypeptides of the present invention can be delivered using gene
delivery vehicles. The gene delivery vehicle can be of viral or non-viral origin (see generally,
Jolly, Cancer Gene Therapy (1994) 1:51; Kimura, Human Gene Therapy (1994) 5:845;
Connelly, Human Gene Therapy (1995) 1:185; and Kaplitt, Nature Genetics (1994) 6:148).
Expression of such coding sequences can be induced using endogenous mammalian or
heterologous promoters. Expression of the coding sequence can be either constitutive or
regulated.

[0248] Viral-based vectors for delivery of a desired polynucleotide and expression in a
desited cell are well known in the art. Exemplary viral-based vehicles include, but are not |
limited to, recombinant reiroviruses (see, e.g., PCT Publication Nos. WO 90/07936; WO
94/03622; WO 93/25698; WO 93/25234; WO0-93/11230; WO 93/10218; WO 91/02805; U.S.
Patent Nos. 5, 219,740; 4,777,127; GB Patent No. 2,200,651; and EP Patent No. 0 345 242),
alphavirus-based vectors (e.g., Sindbis virus vectors, Semiiki forest virus (ATCC VR-67;
ATCC VR-1247), Ross River virus (ATCC VR-373; ATCC VR-1246) and Venezuelan
equine encephalitis virus (ATCC VR-923; ATCC VR-1250; ATCC VR 1249; ATCC VR~

~ 532)), and adeno-associated virus (AAV) vectors (see, €.8., PCT Pubiicatioix Nos. WO
94/12649, WO 93/03769; WO 93/19191; WO 94/28938; WO 95/11984 and WO 95/00655).
Administration of DNA linked to killed adenovirus as described in Curiel, Hum. Gene Ther.
(1992) 3:147 can also be employed.

[0249] ~  Non-viral delivery vehicles and methods can also be employed, including, but
not limited to, polycationic condensed DNA linked or unlinked to kitled adenovirus alone
(see, e.g., Curiel, Hum. Gene Ther. (1992) 3:147); ligand-linked DNA(see, e.g., W, J. Biol.
Chem, (1989) 264:16985); eukaryotic eell delivery vehicles oeﬂs (see, e.g., U.S. Patent No.
5,814,482; PCT Publication Nos. WO 95/07994; WO 96/17072; WO 95/30763; and

WO 97/42338) and mucleic charge nevtralization or fusion with cell membranes. Naked DNA
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GINGDGTIDYNSAYV (SEQ ID NO:33) 3.8e-4 93 11225 GFSLIGYDVT

(SEQ ID NO:34) GIWGDGITDINSSV (SEQ ID NO:35) 3.8e4 93 H18
GESLIGYDAT GIWGDGETDINSAV 4.2e-4 103 WO
206/180888PCT/US20061013921 (SEQ ID NO:36) PCT/US2006/013921

can also be employed. Exemplary naked DNA introduction methods are described in PCT
Publication No. WO 90/11092 and 1J.8. Patent No. 5,580,859, Liposomes that can act as
gene delivery vehicles are described in U.S. Patent No. 5,422,120, PCT Publication Nos'.' WO
95/13796; WO 94/23697; WO 91/14445; and EP Patent NO. 0 524 968. Additional
approaches are described in Philip, Mol. Cell Biol. (1994) 14:2411 and in Woffendin, Proc.
Natl. Acad. Sci. (1994)91:1581. |

[0250] With respect to all methods described herein, reference to anti-NGF antagonist
antibodies also include compositions comprising one or more of these ag'ents. These
compositions may further comprise suitable excipients, such as phannaceuticaﬂy acceptable
excipients including buffers, which are well known in the art. The present invention can be

used alone or in combination with other conventional methods of treatment.

METHODS OF USING ANTI-NGF ANTAGONIST ANTIBODY FOR
TREATING OR PREVENTING RHEUMATOID ARTHRITIS PAIN
[0251] In some aspects, the invention provides methods for treating and/or preventing
theumatoid arthritis pain in individuals including mammals, both human and non-human,
Accordingly, in one aspect, the invention provides methods of treating rheumatoid arthritis
pain in an individual comprising administering an effective amount of an anti-NGF antagonist
antibody. Anti-NGF antagonist antibociies are known in the art and described herein.
[0252] In another aspect, thé inventioﬂ' provides methods for reducing incidence of,
ameliorating, suppressing, palliating, and/or delaying the onset, the development or the
progr?ssion of theumatoid arthritis pain in an individual. Thus, in some embodiments, the
anti-NGF antagonist antibody is administered prior to development of pain or a pain episode
in an individual having theumatoid arthritis.
[0253] In another aspect, the invention provides methods for treating inflammatory
cachexia (weight loss) associated with rheumatoid arthritis in an individual comprising
administering an effective amount of an anti-NGF antagonist antibody (Roubenoff et al.,
Arthritis Rheum. 40(3): 534-9 (1997); Roubenoff et al., J. Clin. Invest. 93(6):2379-86 (1994)).
[0i54] Diagnosis or assessment of theumatoid arthritis pain is well-established in the

art, Assessment may be performed based on measures known in the art, such ag patien{
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(SEQ ID NO:37) 119 GFSLIGYDVS (SEQ ID NO:33)

IIWGDGTTDYNSSV (SEQ ID NO:39) 4.1e-4 102 1-1227 GFSLIGYDIS

(SEQ ID NO:40) QIWGDGTTDYNSSV (SEQ ID NO:41) 14e4 115 HI7
GFCERIGHDAS (SEQ ID NO:42) PCT/US2006/013921

characterization of pain using various pain scales. See, e.g., Katz et al, Surg Clin North Am.
(1999) 79 (2):231-52; Caraceni et al. J Pain Symptom Manage (2002) 23(3):239-53. There
are also commonly used scales to measure discase state such as the American College of

~ Rheumatology (ACR) (Felson, et al., Arthritis and Rheumatism (1993) 36(6):729-740), the
Health Assessment Questionnaire (HAQ) (Fries, et al., (1982) J. Rheumatol. 9: 789-793), the
Paulus Scale (Paulus, et al., Arthritis and Rheumatism (1990) 33: 477-484), and the Arthritis
Impact Measure Scale (AIMS) (Meenam, et al., Arthritis and Rheumatology (1982) 25: 1048~
1053). Anti-NGF antagonist antibody may be administered to an individual via any suitable
route. Examples of different administration route are describ.ed herein.

[0255] Pain relief may be characterized by time course of relief. Accordingly, in
some embodiments, pain relief is observed within about 24 hours after administration of anti-
NGF antagonist antibody. In other embodiments, pain relief is observed within about 36, 48,
60, 72 hours or 4 days after administration of anti—NGF antagonist antibody. In still other
embodiments, pain relief is observed before observing an indication of improvement of the
inflammatory condition associated with theumatoid arthritis. In some embodiments,
frequency and/or intensity of pain is diminished, and/or quality of life of those suffering the
disease is increased.

[0256] Making and using NGF antagonists (including anti-NGF antibodies) for these
methods are described in sections below ("NGF antagonists”, "Anti-NGF antagonist
antibody"; "Other NGF antagonists"; "Identification of NGF antagonists (such as anti-NGI
antagonist antibodies)"; "Compositions for use in the methods of the invention"; |

 "Administration of an NGF axitagonist (such as an anti-NGF antagonist antibody)").

METHODS OF USING ANTI-NGF ANTAGONIST ANTIBODY

FOR TREATING OR'PREVENTING OSTEOARTHRITIS PAIN
[0257] In some aspects, the invention provides methods for treating and/or preventing
osteoarthritié pain in individuals including mammals, both human and non-human.
Accordingly, in one aspect, the invention provides methods of treating osteoarthritis pain in

an individual comprising administering an effective amount of an NGF antagonist (such as an
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GIWGDGTTDYNSSV (SEQ ID NO:43) 6.1e-4 15.2 1128 GFSLIGYDST
(SEQ ID NO:44) SIWGDGTTDYNSAL (SEQ ID NO:45) 7.5e-4 18.7 AAin
bold were randomized as Indicated above *KD calculated us ng kw, 4e4

WO 2986 8B enience, "e" as used herein denotes "x10." Thu&; HE§2006/013921
interchangeably means 4x104. 103841CDRs containing the following
substitutions retained binding: CDR-H1 134: S, L, V, | and A bound.

anti-NNBOai¥a gh: ARk BOWNI MRl MR- Mk Se i RO nisAE8boNies,
ave KW 1o 106 A g deserbod hoven, T 0 |
[6258] In another aspect, the invention provides methods for reducing incidence of,
ameliorating, suppressing, palliating, and/or delaying the onset, the development or the
progression of osteoarthritis pain in an individual comprising administering an effective
amount of'an NGF antagonist (such as an anti-NGF antagonist antibody). Thus, in some
embodiments, the NGF antagonist (such as anti-NGF antagonist antibody) is administered
prior to development of pain or a pain episode in an individual having osteoarthritis.

[0259] Diagnosis or assessment of osteoarthritis pain is well-established in the art.
Assessment may be performed based on measures known in the art, such as patient
characterization of pain using various pain scales, See', e.g., Katz et al, Surg Clin Novth Am.
(1999} 79 (2):231-52; Caraceni et al. J Pain Symptom Manage (2002) 23(3):239-55. For
example, WOMAC Ambulation Pain Scale (including pain, stiffness, and physical function)
and 100 mm Visual Analogue Scale (VAS) may be employed to assess pain and evaluate
response to the treatment. ‘ ‘

[0260] NGF antagonists (such as an anti-NGF antagonist antibody) may be
administered to an individual via any suitable route. Examples of different administration
route are described herein. -

[0261] In some embodimeﬁfé, the NGF antagonist (such as the anti-NGF antagonist -
anﬁbody) is administered once every week; once every two weeks, once every three weeks,
once every four weeks, once every five weeks, once every six weeks, once every seven
weeks, once every eight weeks, once every nine weeks, once every ten weeks, once every
fifteen weeks, once every twenty weeks, once every twenty five weeks, or once every twenty
six weeks. In some embodiments, the NGF antagonist (such as the anti-NGF antagonist
antibody) is édministered once every menth, once every two months, once every three
months, once every four months, once every five months, or once every six months.

[0262] Pain relief may be characterized by time course of relief. Accordingly, in
some embodiments, pain relie;f is observed within about 24 hours after administration of an
NGF antagonist (such as an anti-NGF antagonist antibody). In other embodiments, pain relief
is observed within about 36, 48, 60, 72 hours or 4 days after administration of the NGF

A
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[0263] mUtatIOI\r/]ngilnngC a% %sljrl’g %Fl'éh{ééocl:lgg hrlc%'ﬁﬁg“ a;fnt' ~NGF antibodies) for these
methods are described in sections below ("NGF antagonists”, "Anti-NGF antagonist
antibody"; "Other NGF antagonists"; "Identification of NGF antagonists (such as anti-NGF
antagonist antibodies)"; "Compositions for use in the methods of the invention";

" Administration of an NGF antagonist (such as an anti-NGF antagonist antibody)").

NGF antagonists

10264} The methods of the invention (pertaining to rheumatoid arthritis pain and
osteoarthritis pain) use an NGF antagonist, which refers to any molecule that blocks,
suppresses or reduces (including significantly) NGF biological activity, including downstream
pathways mediated by NGF signaling, such as receptor binding and/or elicitation of a cellular
response to NGF, The term “antagonist” implies no specific mechanism of biological action
whatsoever, and is deemed to expressly include and encompass all possible pharmacological,
physiological, and biochemical interactions with NGF and its consequences which can be
achieved by a variety of different, and chérfﬁcglly divergent, compositions. Exemplary NGF
antagonists include, but are not limited to, an anti-NGF antibody, an anti-sense molecule
directed to NGF (including an anti-sense molecule directed to a nucleic acid encoding NGF),
" an anti-sense molecule directed to an NGF receptor (such as TrkA receptor and/or p75
receptor) (including an anti-sense molecule directed to a pucleic acid encoding TrkA and/or
p75), an NGF inhibitory compound, an NGF structural analog, a dominant-negative mutatioﬁ
of a TrkA receptor that binds an NGF, 2 TrkA immunoadhesin, an anti-TrkA antibody, a

dominant-negative mutation of a p75 receptor that binds an NGF, an anti-p75 antibody, and a
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AA sequence CDRL2 CDRH2 AA sequence koff (s-1) *RD (MV) H19-L129
CDR-Li: RASQSISNNLN (SEQ ID NO:18) CDR Hi: GFSLIGYDLN (SEQ
ID NO:30) CDRL2: YTSRFHS (SEQ ID NO:19) CDR-H2:

Y@g@%ﬁﬁYNSAV (SEQ ID NO:31) 1.1e-4 3.5 *10 calculafed"(EiAY%e*!
ed4d M's

kinase inhibitor. For purpose of the present invention, it will be explicitly understood that the
term “antagonist” encompasses all the previously identified terms, titles, and functional states
and characteristics whereby the NGF itself, an NGF biological activity (including but not
limited to its ability to mediate any aspect of pain), oi the consequences of the biological
activity, are substantially nullified, decreased, or neutralized in any meaningful depree. In
some embodiments, an NGF antagonist (e.g., an antibody) binds (physically interact with)
NGF, binds to an NGF receptor (such as TrkA receptor and/or p75 receptor), and/or reduces
(impedes and/or blocks) downstream NGF receptor signaling. Accordingly, in some
embodiments, an NGF antagonist binds (physically interacts with) NGF. In some
embodimenté, the NGF antagonist is a polypeptide which binds to NGF. In some
embodiments, the NGF antagonist is a peptide or a modified peptide (such as NGF binding
peptide fused to a Fc domain) described in PCT WO 2004/0626329. In other embodiment, an
NGF antagonist binds to an NGF receptor (such as trkA receptor or p73). In other
embodiments, an NGF antagonist reduces (impedes and/or blocks) downstream NGF receptor
signaling (e.g., inhibitors of kinase signaling).. In other embodiments, an NGF antagonist
inhibits (reduces) NGF synthesis and/or release. In another embodiment, the NGF antagonist
is an NGTF antagonist that is not a TrkA immunoadhesin (i.e., is other than a TrkA
immunoadhesin). In another embodiment, the NGF antagonist is other than an anti-NGF
antibody. In other embodiment, the NGF antagonist is other than a TrkA immunoadhesin and
other than an anti-NGF antibody. In some embodiment, the NGF antagonist binds NGF (such
as hNGF) and does not significantly bind to related neurotrophins, such as NT-3, NT4/3,
and/or BDNF. In some embodiments, the NGF antagonist is not associated with an adverse
immune response. In other embodiments, the NGF antagonist is an anti-NGF antibody. In
still other embodiments, the anti-NGF antibody is humanized (such as antibody E3 described
herein). In some embodiments, the anti-NGF antibody is antibody E3 (as described herein).
In other.embodiments, the anti-NGF antibody comprises one or more CDR(s) of antibody E3
(such as one, two, three, four, five, or, in some e;nbodiments, all six CDRs from E3). In other
embodiments, the antibody is human. In still other embodiments, the anti-NGF antibody
comprises the amino acid sequence of the heavy chain variable region shown in Figure IA

(SEQ ID NO:1) and the amino acid sequence of the light chain variable region shown in
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antibody is capable of binding NGF and effectively inhibiting the binding of NGF to its TrkA
and/()r p75 receptor in vivo and/or effectively mhlbltmg NGF from activating its TrkA and/or
p75 receptor. In still other embodiments, the antl-NGF antagonist antibody is a monoclonal
antibody. In still other embodiments, the anti-NGF antibody is humanized (such as antibody
E3 described herein). In some embodiments, the anti-NGF antibody is humaﬁ. See, e.g., WO
2005/019266. In one embodiment, the antibody is a human antibody which recognizes one or
more epitopes on human NGF. In another embodiment, the antibody is a mouse or rat
antibody which recognizes one or more epitopes on human NGF. In another embodiment, the
antibody recognizes one or more epitopes on an NGF selected from the group consisting of:
primate, canine, feline, equine, and bovine. In still further embodiments, the anti-NGF
antagonist antibody binds essentially the same NGF epitope 6 as an antibody selected from
any one or more of the following: MAb 911, MAb 912 and MAb 938 (See Hongo, et al.,
Hybridoma 19:215-227 (2000)). In other embodiments, the antibody binds the same epitope
as Mab 911. In another embodiment, the antibody comprises a constant region that is
immunologically inert (e.g., does not trigger complement mediated lysis or antibody
dependent cell mediated cytotoxicity (ADCC)S. ADCC activity can be assessed using
methods disclosed in U.S. Patent NQO. 5, SOC, 362. In some embodiments, the constant region
is modified as described in Eur. J. Immunol, (1999) 29:2613-2624; PCT Application Ne.
PCT/GB99/O} 441; and/or UK Patent Application No. 9809951.8.

[0268] In some embodiments, the anti-NGF antagonist antibody is a humanized
mouse anti-NGF monoclonal antibody termed antibody "E3", any of the E3 related antibodies
described herein, or any fragments thereof, which are NGF antagonists.

[0269] The aniibodies useful in the present invention can encompass monoclonal
antibodies, polyclonal antibodies, antibody fragments (e.g., Fab, Fab’, ¥(ab’)2, Fv, F, elc.),
chimeric antibodies, bispecific antibodies, heteroconjugate antibodies, single chain (ScFv),
mutants thereof, fusion proteins comprising an antibody portion, humanized antibodies,. and
any other modified configuration of the immunoglobulin molecule that comprises an antigen
recognition site of the required specificity, including glycosylation variants of antibodies,

amino acid sequence variants of antibodies, and covalently modified antibodies. The
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antibodies may be murine, rat, human, or any other origin (including chimeric or humanized
antibodies).

[6276] The binding affinity of an anti-NGF antagonist antibody to NGF (such as
hNGF) can be about 0.10 to about 0.80 nM, about 0.15 to about 0.75 nM and about 0.18 to
about 0.72 nM. In one embodiment, the binding affinity is between about 2 pM and 22 pM.
In one embodiment, the binding affinity is between about 23 pM and about 100 pM. In some
embodiment, the binding affinity is about 10 nM. In other embodiments, the binding affinity
is less than about 10 nM. In other 6mbpdiments, the binding affinity is about 0.1 nM or about
0.07 nM. In other embodiments, the biﬁiiing affinity is less than about 0.1 nM or less than
about 0.07 oM. In other embodiments, the binding affinity is any of about 100 oM, about 50
nM, about 10 nM, about I nM, about 500 pM, about 100 pM, or about 50 pM to any of about
2 pM, about 5 pM, about 10 pM, about 15 pM, about 20 pM, or about 40 pM. In some '
embodiments, the binding affinity is any of about 100 nM, about 50 nM, about 10 nM, about
1 nM, about 500 pM, about 100 pM, or about 50 pM, or less than about 50 pM. In some
embodiments, the binding affinity is less than any of about 100 nM, about 50 nM, about 10
nM, about 1 aM, about 500 pM, about 100 pM, or about 50 pM. In still other embodiments,
the binding affinity is about 2 pM, about 5 pM, about 10 pM, about 15 pM, about 20 pM,
about 40 pM, or greater than about 40 pM.

0271 One way of determining binding affinity of antibodies to NGF is by measuring
binding affinity of monofunctional Fab fragments of the antibody. To obtain monofunctional
Fab fragments, an antibody (for exémp}e_,. 1gG) can be cleaved with papain or expressed

" recombinantly. The affinity of an anti-NGF Fab fragment of an antibody can be determined
by surface plasmon resonance (BlAcore3000™ surface plasmon resonance (SPR) system,

- BlAcore, INC, Piscaway NJ), CMS5 chips can be activated Wlﬂ'l N-ethyl-N'-(3~
dimethylaminopropyl)-carbodiinide hydrochloride (EDC} and N-hydmxysuccmlmde (NIS)
according to the supplier's instructions. Human NGF (or any other NGF) can be diluted into
10 mM sochum acetate pH 4.0 and injected over the activated chip at a concentration of 0.005
mg/mL. Using variable flow time across the individual chip channels, two ranges of antigen
density can be achieved: 100-200 response units (RU) for detailed kinetic studies and 500-600

RU for screening assays; The chip can be blocked with ethanolamine. Regeneration studies
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have shown that a mixture of Pierce elution buffer (Product No. 21004, Pierce Biotechnology,
Rockford IL) and 4 M NaCl (2:1) effectively removes the bound Fab while keeping the
activity of ENGF on the chip for over 200 injections. HBS-EP buffer (0.01M HEPES, pH 7.4,
0.15 NaCl, 3mM EDTA, 0.005% Surfactant P29} is used as running buffer for the BlAcore
assays. Serial dilutions (0.1-10x estimated Kp) of purified Fab samples are injected for 1 min
at 100 pL/min and dissociation times of up to 2h are allowed. The concentrations of the Fab
proteins are determined by ELISA and/or SDS-PAGE electrophoresis using a Fab of known
concentration (as determined by amino acid analysis) as a standard. Kinetic association rates
(kon) and dissociation rates (koff) are obtained simultaneously by fitting the datatoa 1:1
Langmuir binding model (Karlsson, R. Roos, H. Fagerstam, L. Petersson, B. (1994).
Methods Enzymology 6. 99-110) using the BIAevaluation program. Equilibrium dissociation
constant (Kp) values are calculated as kow'kon. This protocol is suitable for use in determining
binding affinity of an antibody to any NGF, including buman NGF, NGF of another
vertebrate (in some embodiments, mammalian) (such as mouse NGF, rat NGF, primate NGF),
as well as for use with other neurotrophins, such as the related neurotrophing NT3, NT4/5,
and/or BDNF, |

[0272] In some embodiments, the antibody binds human NGF, and does not
significantly bind an NGF from another vertebrate species (in some embodiment,
mamimalian). In some embodiments, the antibody binds human NGF as well as one or more
NGF from another vertebrate species (in some embodiments, mammalian). In still other
embodiments, the antibody binds NGF and does not significantly cross-react with other
neurofrophins (such as the related neurotrophins, NT3, N'T4/5, and/or BDNF). In some
embodiments, the antibody binds NGF as well as at least one other neurotrophin. In some
embodiments, the antibody binds to a mammalian species of NGF, such as horse ot dog, but
does not signiﬁcanﬂy bind to NGF from anther mammalian species.

[0273] The epitope(s) can be continuous or discontinuous. In one embodiment, the
antibody Binds essentiélly the same hNGF epitopes as an antibody selected from the group
consisting of MAb 911, MAb 912, and MAb 938 as described in Hongo et al., Hybridoina,
19:215-227 (2000). In another embodiment, the antibody binds essentiéﬂy the same hNGF
epitope as MADb 911. Tn still another embodiment, the antibody binds essentially the same
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epitope as MAb 909. Hongo et al., supra. For example, the epitope may comprise one or
more of: residues K32, K34 and E33 within variable region 1 (amino acids 23-35) of hNGF;
residues F79 and T81 within variable region 4 (amino acids 81-88) of hNGF; residues H84
and K88 within variable region 4; residue R103 between variable region 5 (amino acids 94-
98) of hANGF and the C-terminus (amino acids 111-118) of hNGF; residue E11 within pie—
variable region 1 (amino acids 10-23) of A(NGF; Y52 between variable region 2 (amino acids
40-49) of hNGF and variable region 3 (amino acids 59-66) of hNGF; residues 1.112 and S113
within the C-terminus of hINGF; residues R59 and R69 within variable region 3 of ANGF; or
residues V18, V20, and G23 within pre-variable region 1 of ANGF. In addition, an epitope
can comprise one or more of the variable region 1, variable region 3, variable region 4,
variable region 5, the N-terminus region, and /or the C-terminus of hNGF. In still another
embodiment, the antibody .signiﬁcantly reduces the solvent accessibility of residue R103 of
hNGF. It is understood that although the epitopes described above relate to human NGF, one
6f ordinary skill can align the stroctures of human NGF with the NG of other species and
identify likely counterparts to these epitopes.

[0274] In one aspect, antibodies {e.g., human, humanized, mouse, chimeric) that can
inhibit NGF may be made by using immunogens that express full length or partial sequence of
NGF. In another aspect, an immunogen comprising a cell that overexpresses NGF may be
ased. Another example of an immuinogen. that can be used is NGF protein that contains full-
length NGF or a portion of the NGF protein.

[0275] The anti-NGF antagonist antibodies may be made by any method known in the
art. The route and schedule of immunization of the host aninial are generally in keeping with
established and conventional techniques for antibody stimulati on and production, as further
described herein. General techniques for production of human and mouse antibodies are
known in the art and are described herein. -

[0276] It is contemplated that any mammalian subject including humans or antibody
prodﬁcing cells therefrom can be manipulated to serve as the basis for production of
mammalian, including huma,n; hybridoma cell lines, Typically, the host animal is inoculated
intraperitoneally, intramuscularly, orally, subcutaneously, intraplantar, and/or intradermally

with an amount of immunogen, including as described herein.
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[6277] Hybridomas can be prepared from the Eymphdoyies and immortalized myeloma
cells using the general somatic cell hybridization technique of Kohler, B, and Milstein, C.
(1975) Nature 256:495-497 or as modified by Buck, D. W., et al., In Vitro, 18:377-381
(1982). Awvailable myeloma. lines, including but not limited to X63-Ag8.653 and those from
the Salk Institute, Cell Distribution Center, San Diego, Calif., USA, may be used in the
hybridization. Generally, the technique involves fusing myeloma cells and lymphoid cells
using a fusogen such as polyethylene glycol, or by electrical means well known to those
skilled in the art. After the fusion, the cells ate separated from the fusion medium and grown
in a selective growth medium, such as hypoxanthine-aminopterin-thymidine (HAT) medium,
to climinate unhybridized parent cells. Any of the media described herein, supplemented with
or without serum, can be used for culturiﬂg hybridomas that secrete monoclonal antibodies.
As another alternative to the cell fusion technique, EBV immortalized B cells may be used to
produce the anti-NGF monoclonal antibodies of the subject invention. The hybridomas are
expanded and subeloned, if desired, and supernatants are assayed for anti-immunogen activity
by conventional immunoassay procedures (¢.g., radioimmunoassay, enzyme immunoassay, or
fluorescence immunoassay). "
[0278} Hybridomas that may be used as source of antibodies encompass all

" derivatives, progeny cells of the parent hybridomas that produce monoclonal antibodies
specific for NGF, or a portion thereof.

10279] Hybridomas that produce such antibodies may be grown in vitro or in vivo
using known procedures. The monoclonal antibodies may be isolated from the culture media
or body fluids, by conventional immunoglobulin purification procedures such as ammonium
sulfate precipitation, gel electrophoresis, d_ialysis,’chromato graphy, and ultrafiliration, if
desired. Undesired activity if present, can be removed, for example, by running the
preparation over adsorbents made of the' immimogen attached to a solid phase and eluting or
releasing the desired antibodies off the immunogen. Immunization of a host animal with a
human NGF, or a fragment containing the target amino acid sequence cbnjugated to a protein
that is immunogenic in the species to be immunized, e.g., keyhole limpet hemocyanin, serum
albumin, bovine thyroglobulin, or soybean trypsin inhibitor using a bifunctional or

derivatizing agent, for example maleimidobenzoyl sulfosuccinimide ester (conjugation
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through cysteine residues), N-hydroxysuceinimide (through lysine residues), glytaradehyde,
succinic anhydride, SOCI2, or RIN=C=NR, where R and R1 are different alkyl groups, can
“yield a population of antibodies (e.g., monoclonal antibodies).
[0280] If desired, the anti-NGF antagonist antibody (monoclonal or polyclonal) of
interest may be sequenced and the polynucleotide sequence may then be cloned into a vector
for expression or pmpagétion. The seqliénc':e encoding the antibody of interest may be
maintained in vector in a host cell and the host cell can then be expanded and frozen for future
use. In an alternative, the polynucleotide sequence may be used for genetic manipulation to
“humanize” the antibody or to improve the affinity, or other characteristics of the antibody,
For example, the constant region may be engineered to more resemble human constant
regions to avoid immune response if the antibody is used in clinical trials and treatments in
humans. It may be desirable to genetically manipulate the antibody sequence to obtain greater
affinity to NGF and greater efficacy in inhibiting NGF. 1t will be apparent to one of skill in
the art that one or more polynucleotide changes can be made to the anti-NGF antagonist
antibody and stili maintain its binding abilify to NGF.
[0281] There are four general steps to humanize a monoclonal antibody. These are:
(1) determining the nucleotide and predicted amino acid sequence of the starting antibody
light and heavy variable domains (2) designing the humanized antibody, i.e., deciding which
antibody framework region to use during the humanizing process (3) the actual humanizing
methodologies/techniques and (4) the transfection and expression of the humanized antibody.
See, for example, U.S. Patent Nos. 4,816,567; 5,807,715, 5,866,692; 6,331,415; 5,530,101,
5,693,761; 5,693,762; 5,585,089; and 6,180,370.
[0282] A number of “humanized” antibody molecules comprising an antigcﬁ-binding
site derived from a non-human immunoglobulin have been described, including chimeric
antibodies having rodent or modified rodent V regions and their associated complementarity
determining regions (CDRs) fused to human constant domains.. See, for example, Winter et
al. Nature 349:293-299 (1991), Lobuglio et al. Proc. Nat. Acad. Sci. USA 86:4220-4224
(1989), Shaw et al. J Immunol. 138:4534-4538 (1987), and Brown et al. Cancer Res. 47:3577-
3583 (1987). Other references describe rodent CDRs grafted into a human supporting

framework region (FR) prior to fusion with an appropriate human antibody constant domain.
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See, for example, Riechmann et al. Nature 332:323-327 (1988), Verhoeyen et al. Science
239:1534-1536 (1988), and Jones et al. Nature 321:522-525 {1986). Another reference
describes rodent CDRs supported by recombinantly veneered rodent framework regions. See,
for example, European Patent Publication No. 0519596, These “humanized” molecules are
designed to minimize unwanted immunological response toward rodent anti-human antibody
- molecules which limits the duration and effectiveness of therapeutic applications of those
moieties in human recipients. For example, the antibody constant regien can be engineered
such that it is immunologically inert (e.g., does not trigger complement lysis). See, e.g, PCT
Publication No. PCT/GB99/01441; UK’Patent Application No, 9809951.8. Other methods of
humanizing antibodies that may also be utilized are disclosed by Daugherty et al., Nucl, Acids
Res. 19:2471-2476 (1991) and in U.S. Patent Nos. 6,180,377; 6,054,297; 5,997,867;
5,866,692; 6,210,671, and 6,350,861; and in PCT Publication No. WO 01/27160.
[0283] In yet another alternative, fully human antibodies may be obtained by using
commercially available mice that have been engineered to express specific human
immunoglobulin proteins. Transgenic animals that are designed to produce a more desirable
(e.g., fully human antibodies) or more robust immune response may also be used for
generation of humanized or human antibodies. Examples of such technology are Xenomouse
™ from Abgenix, Inc. (Fremont, CA) and HuMAb-Mouse® and TC Mouse™ from Medarex,
Inc. (Princeton, NJ).
[0284] In an slternative, agti’oodies may be made recombinantly and expressed nsing
any method known in the art. In another alternative, antibodies may be made recombinantly
by phage display technology. See, for example, U.S. Patent Nos. 5,565,332; 5,580,717;
5,733,743; and 6,265,150; and Winter et al., Anou. Rev. Immunol. 12:433-455 (1994).
Alternatively, the phage display technalogy (McCafferty et al., Nature 348:552-553 (1990))
can be used to produce human antibodies and antibody fragments in vifro, from
immunoglobulin variable (V) domain gene repertoires from unimmunized donors. Accéxding
to this technique, antibody V domain genes are cloned in-frame into either a major or minor
coat protein gene of a filamentous bacteriophage, such as M13 or fd, and displayed as
» functional antibody fragments on the surface of the phage particle, Because the filamentous
particle contains a single-stranded DNA copy of the phage genome, selections based on the
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90% 5% 5% 90% WO 2006/110883PCT/1JS2006/013921 [0391]The
sequence of all clones with improved affinity was determined, revealing

the frequency and identity of amino acid substitutions that res%Itt?d in
|

i «
WEred&efHHinity. In addition, a few clones that retained an a rﬁt%}%?r%i%%”ﬂ

to the 812-6D5 clone were selected from each library, in order to ascertain
amino acid sequence substitutions that were permitted at a given position,

functi@iePrbpersh diensuasbidion diccaol necessRillyiife gase Hiesting &l ailbody
ool SHS NS Aacaln bl Tobe €, COR i
Phage diprychyn®bd (CBRvhtd dmivaricych f &oenc g0 G EYNEd 8 Y R ERvin
S. andl ll\slx(n)reﬁ}}ba\x& 99 I(‘Jz:!'f‘rze%f%;%%ion in Structural Biology 3:564-571 (1993). Several
sources of V-gene segments can be used for phage display. Clackson et al., Nature 352:624-
628 (1991) isolated a diverse array of anti-oxazolone antibodies from a small random
combinatorial library of V genes derived from the spleens of immunized mice. A repertoire
of V genes from unimmunized human donors can be constructed and antibodies to a diverse
array of antigens (including self-antigens) can be isolated essentially following the techniques
described by Mark et al., J. Mol Biol. 222:581-597 {(1991), or Griffith et al., EMBO J,
12:725-734 (1993). In a natural immune response, antibody genes accumulate mutations at a
high rate (somatic hypermutation). Some of the changes introduced will confer higher
affinity, and B cells displaying high-affinity surface immunoglobulin are preferentially
replicated and differentiated during subsequent antigen challenge. This natural process can be
mimicked by émploying the technique known as “chain shuffling.” Marks, et al.,
Bio/Technol. 10:779-783 (1992)). In this method, the affinity of “primary” human antibodies
obtained by phage display can be improved bslf sequentially replacing the heavy and light
chain V region genes with repertoires of naturaily occurring variants (repertoires) of V
domain genes obtained from unimmunized donors. This technique allows the production of
antibo.dies and antibody fragments with affinities in the pM-nM range. A strategy for making
very large phage antibody repertoires (also known as “the mother-of-all libraries”) has been
described by Waterhouse ef al., Nucl. Acids Res. 21:2265-2266 (1993). Gene shuffling can
also be used to derive human antibodies from rodent antibodies, where the human antibody
has similar affinities and specificities to the starting rodent antibody. According to this
method, which is also referred to as “epitope imprinting”, the heavy or light chain V domain
gene of rodent antibodies obtained by phe_tge display technique is replaced with a repertoire of
‘human V domain genes, creating rodent-human chimeras. Selection on antigen results in
isolation of human variable regions capable of restoring a functional antigen-binding site, i.e.,
the epitope governs (imprints) the choice of partner. When the process is repeated in order to

replace the remaining rodent V domain,'a human antibody is obtained (see PCT Publication
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No. WO 93/06213, published April 1, 1993). Unlike traditional humanization of rodent
antibodies by CDR grafting, this teéhnique provides completely human antibodies, which
have no framework or CDR residues of rodent origin.

[0285] It is apparent that although the above discussion pertains to humanized
antibodies, the general principles discussed are applicable to customizing antibodies for use,
for example, in dogs, cats, primate, equines and bovines. It is further apparent that one or
more aspects of humanizing an antibody described herein may be combined, e.g., CDR.
grafting, framework mutation and CDR mutation.

[0286] Antibodies may be made recombinantly by first isolating the antibodies and
antibody producing cells from host animals, obtaining the gene sequence, and using the gene
sequence to express the antibody recombinantly in host cells (e.g., CHO cells). Another
methed which may be employed is to express the antibody sequence in planis (e.g., tobacco)
or transgenic milk. Methods for expressing antibodies recombinantly in plants or milk have
been disclosed. See, for example, Pesters, et al. Vaceine 19:2756 (2001); Lonberg, N. and D.
Huszar Int.Rev.Immunol 13:65 (1995); and Pollock, et al., J Immunol Methods
231:147(1999). Methods for making derivatives of antibodies, e.g., humanized, single chain,
efc. are known in the art. |

[0287] Immunoassays and flow cytometry sorting techniques such as fluorescence
activated cell sorting (FACS) can also be employed to isolafe antibodies that are specific for
NGF.

[0288] The antibodies can be bound to many different cartiers. Carriers can be active
and/or inert. Examples of well-known carriers include pelypropylene, polystyrene,
polyethylene, dextran, nylon, amylases, glass, natural and modified celluloses,
polyacrylamides, agaroses and magnetite. The nature of the carrier can be cither scluble or
insoluble for purposes of the invention. Those skilled in the art will know of other suitable
carriers for binding antibodies, or will be able to ascertain such, using routine
experimentation. In some embodiments, the carrier comprises a moiety that targets the
myocardium., ) |
[0289] DNA enéoding the monoclonal antibodies is readily isolated and sequenced

using conventional procedures (e.g., by using oligonucleotide probes that are capable of
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binding specifically to genes encoding the heavy and light chains of the monoclonal
antibodies). The hybridoma cells serve as a prieferred source of such DNA. Once isolated,
the DNA may be placed into expression tvectors (such as expression vectors disclosed in PCT
Publication No. WO 87/04462), which are then iransfected into host cells such as E. coli cells,
simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise
produce immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the
recombinant host cells. See, e.g., PCT Publication No. WO 87/04462. The DNA also may be
modified, for example, by substituting the coding sequence for human heavy and light chain
constant domains in place of the homologous murine sequences, Morrison et al., Proc. Nat.
Acad. Sci. 81:6851 (1984), or by covalently joining to the immunoglobulin coding sequence
all or part of the coding sequence for a non-immunoglobulin polypeptide. In that manner;
“chimeric” or “hybrid” antibodies are prepared that have the binding specificity of an anti-
NGF monoclonal antibody herein.

06290} Anti-NGF antagonist anﬁbddies may be characterized using methods well
known in the art. For example, onéj metfaod is'to identify the epitope to which it binds, or
“epitope mapping.” There are many methods known in the art for mapping and characterizing
the location of epitopes on proteins, including solving the crystal structure of an antibody-
antigen complex, competition assays, gene fragment expression assays, and synthetic peptide-
based assays, as described, for example, in Chapter 11 of Harlow and Lane, Using Antibodies,
a Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York,
1999. In an additional example, epitope mapping can be used to determine the sequence to
which an anti-NGF antagonist antibody binds. Epitope mapping is commercially available
from various éources, for example, Pepscan Systems (Edelhertweg 15, 8219 PH Lelystad, The
- Netherlands). The epitope can be a linear epitope, i.e., contained in a single stretch of amino
acids, or a conformational epitope formed by a three-dimensional mtéraction of amino acids
that may not necessarily be contained in a single stretch. Peptides of varying lengths (e.g., at
least 4-6 amino acids long) can be ,ifSoiatéd'or synthesized (e.g., recombinantly) and used for
binding assays with an anti-NGF mtagqmst aﬁtibody. In another example, the epitope to.
which the anti-NGF antagonist antibody binds can be determined in a systematic screening by

using overlapping peptides derived from the NGF sequence and determining binding by the
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anti-NGF antagonist antibody. According to the gene fragment expression assays, the open
reading frame encoding NGF is fragmented either randomly or by specific genetic
constructions and the reactivity of the expreésed fragments of NGF with the antibody to be
tested is determined. The gene fragments may, for example, be produced by PCR and then
transcribed and translated into protein in vitro, in the presence of radioactive amino acids.

The binding of the antibody to the radioactively labeled NGF fragments is then determined by
immunoprecipitation and gel electrophoresis. Certain epitopes can also be identified by using
large libraries df random peptide sequences displayed on the surface of phage particles (phage
libraries). Alternatively, a defined library of overlapping peptide fragments can be tested for
binding to the test antibody in simple binding assays. In an additiona] example, mutagenesis
of an antigen binding domain, domain swapping experiments and alanine scanning
mutagenesis can be performed to identify residues required, sufficient, and/or necessary for
epitope binding. For example, domain swapping experiments can be performed using a
mutant NGF in which various fragments of the NGF polypeptide have been replaced
(swapped) with sequences from a closely related, but antigenically di stiﬁct protein (such as
another member of the neurotrophin protein family). By assessing binding of the antibody to
the mutant NGF, the importance of the particular NGF fragment to antibody binding can be
assessed. ‘

[0291] Yet another method which can be used to characterize an anti-NGF antagonist
antibody is to use competition assays with otl’L:c;r antibodies known to bind to the same
antigen, i.e., various fragments on NGF, to determine if the anti-NGF antagonist antibody
binds to the same epitope as other antibodies. Competition assays are well known to those of
skill in the art. Example of antibodies that can be used in the competition assays for the
present invention include MAb 911, 912, 938, as described _in Hongo, et al., Hybridoma
19:215-227 (2000).

[0292] An expression vector can be used to direct expression of an anti-NGF
antagonist antibody. One skilled in the art is familiar with administration of expression
vectors o obtain expression of an exogenous protein in vivo. See, e.g., U.S. Patent Nos.
-6,436,908; 6,413,942, and 6,376,471. Administration of expression vectors includes local or

systemic administration, including injection, oral administration, particle gun or catheterized
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wildtype (unsubstituted) CDR-L3 amino acid sequence: 1E-3 25
QQSKTLPYT (SEQ ID NO: 14) 591E 2.5E-4 6 Y96R 1.7E-3 42 *KD
calculated using Icon 4e4 Ms [0392]Several mutations resulted in

Neresised t§ding affinity. At least the following mutations resEftEda006/013921
significantly increased binding affinity as compared with the 8L2-6D5
template: (H_Y101W (CDR sequence GGYWYGTSYYFDY (SEQ ID

adminiN@ifl6n) b RpRADEGRR BRI TG B E et et ¢ E2FRHen vector is
NO:47)fgi;rH S 105T (CDR sequence GGYYYGTTYYFDY (SEQ ID

adminggesrad ey iain pEpRREHG Bk BRSO PEP PRI O PREDH NG YR
ventrielBpok pSRLEHEEDR sequence QQEKTLPYT (SEQ ID NO:50)). [0393]The

[0293]SUItS Of IS, expe {J,g}e%tf\%ggg used to duide selection of AmiNg aCld  vector
ositions o1 generatlo% of the g?ﬁnﬁy MATanon TBraness P ’

or subgenomic polynucleotides can also be used. Receptor-mediated DNA delivery
techniques are described in, for example, Findeis et al., Trends Biotechnol. (1993) 11:202;
Chiou et al., Gene Therapeutics: Methods And Applications Of Direct Gene Transfer (JLA.
Wolff, ed.) (1994); Wu et al., 7. Biol. Chem. (1988) 263:621; Wu et al., J, Biol. Chem, (1994)
269:542; Zenke et al., Proc. Natl. Acad. Sci. USA (1990) 87:3655; Wu et al., J. Biol. Chem.
(1991) 266:338. Therapeutic compositions containing a polynucleotide are administered in a
rahge of about 100 ng to about 200 mg of DNA for local administration in a gene therapy

- protocol. Concentration ranges of a’boult-S(‘)O ng to about 50 mg, about 1 pg to about 2 mg,
about 5 pg to about 500 pg, and about 26 ug to about 100 pg of DNA can also be used
during a gene therapy protocol. The therapeutic polynucleotides and polypeptides can be
delivered using gene delivery vehicles. The gene delivery vehicle can be of viral or non-viral
origin (see generally, Jolly, Cancer Gene Therapy (1994) 1:51; Kimura, Human Gene
Therapy (1994) 5:845; Connelly, Human Gene Therapy (1995) 1:185; and Kaplitt, Nature
Genetics (1994) 6:148). Expression of such coding sequences can be induced using
endogenous mammalian or heterologous promoters. Expression of the coding sequence can
be either constitutive or regulated. _

{0254} Viral-based vectors for delivery of a desired polynucleotide and expression in a
desired cell are well known in the art, Exemplary viral-based vehicles include, but are not
limited to, recombinant retroviruses (see, e.g., PCT Publication Nos. WO 90/07936; WO

| 94/03622; WO 93/25698; WO 93/25234; WO 93/11230; WO 93/10218; WO 91/02805; U.S.
Patent Nos. 5, 219,740 and .4,777,127; GB-Patent No. 2,200,651; and EP Patent No. 0 345
242), alphavirus-based vectors (e.g., Sindbis virus vectors, Semliki forest virus (ATCC VR-
67; ATCC VR-1247), Ross River virus (ATCC VR-373; ATCC VR-~1246) and Venezuelan
equine encephalitis virus (ATCC VR-923; ATCC VR-1250; ATCC VR 1249; ATCC VR-
532)), and adeno-associated virus (AAV) vectors (see, e.g., PCT Publication Nos. WO
94/12649, WO 93/03769, WO 93/19191; WO 94/28938; WO 95/11984 and WO 95/00655).
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[0394]This experiment also provided information regarding the frequency
of amino acid substitutions at any given position that resulted in improved
binding, the same binding, worse binding or no binding, as shown SignTG%JII%Zl
WOrHSiHfSFhation permitted identification of amino acid posfioHS 1A the
CDRs that could be changed to many different amino acid (including all 20
amino acids), and positions in the CDRs which could be changed to a few
AdmirstinioacitisNoA dinkesy tel] ki ideracigss @8 deoréahib alified Tisnn daneiMer.
(1992)33@i1(1§})b;nhe1§g (§gseumlt Qalsc? demonstrated amino acid sulostitutions that
Increased binding i nﬁ%y.’ (b) Affinity maturation [0395]Next, the results of
[0295]the smafldibrami detisemizdices andysibgdbose)wche aspldtedsieltling, but
o nffiSeROE AU en AR A anchh 3 et nafflabamatialionf
the H3 and L3 CDRs, Residues Y101 and G103 of CDR H3 and residues
(see, ego LCamiel. HomoPapRles (RSB digsrinbtksdieN dithe #18.aNe./3Biol.
Chem.'@@J@?%@ﬁ%ﬁh’ﬁ}}’e’ﬂ@ﬁﬁﬁ%@&éﬁ% h b3 SRR QII6ITHIP IR Mo.

combined mutations in H3 and L3 at the same time_in CDR- grafted clone

5,814.88% BB Pahtcatipa MesiyNR iAo b dr Bite W8> aREehzerd

WO onlivessdy-aff SeilfeientclenasiiZaibieof Aktus e @ibinenacitheesiduasl DNA
sejected.for substitution and t ino acids that were substituted, at

can I P SRR TR O S A8 Aot b ECT

Publicatites ot B0 tHEO 2mid &) &c B ahial w836, Bistit Uted mimea chapositighas

gene dﬁé;lgfgrj;gé%icies areY c?egg:r}‘gf&c? %@ggﬁgé& N(ﬁ@%ﬁ;ﬁﬂ,@@fﬁm&&m\%@ﬂo . WO

ecause use o on TRS'In one degénerated oligonucleotide

95/13 Hi60 YErRAARED LoWE T BATIWPHRGEY. 1o AdiRyBlenroadesgt was

descriGRPRORMIR. %ﬁ.%’eM@ommgq&@z@U IR AROhARITEr & RakK 208 e
bound. 103971Each polypeptide was expressed as a Fab, and affinity to

(199428 INGF of 96 individual clones was screened for each library using
BIACORE analysis according to the manufacturer's instructions and

Other;ﬁe&}sbcgg%goang)sotge. The results of this analysis are shown in Table 8. Table

[0296] | NGF antagonists other than anti-NGF antibodies may be used (pertaining to
fhemnatoid arthritis pain and osteoarthritis pain). In some embodiments of the invention, the
NGF antagonist comprises at least one antisense molecule capable of blocking or decreasing
the expression of a functional NGF. 'Nu_cieotide sequences of the NGF are known and are
readily available from publicly availabie databases. See, e.g., Borsani ef al., Nuc. 4cids Res.
1990, 18, 4020; Accession Number NM 002506; Ullrich ef al., Nature 303:821-825 (1983). |
It is routine to prepare antisense oligonucleotide mdiecuies that will specifically bind NGF
mRNA without crdss—reacting with 6ther polynucleotides. Exemplary si’ées of targeting
include, but are not limited to, the initiation codon, the 5’ regulatory regions, the coding
sequence and the 3' untransiated region. In some embodiments, the oligonucleotides are
about 10 to 100 nucleotides in length, about 15 to 50 nucleotides in length, about 18 to 25
'nucleotides in length, or more. The oligonucleotides can comprise backbone modifications

such as, for example, phosphorothioate linkages, and 2'-O sugar modifications well know in
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CDR L3 113 COMBINATION mutations icOo(s-1) 1E-3 ICD* (nM) 25
(8L2-6D5 template) L_S91E; L K92A (CDR sequence QQEATLPYT

(SEQ ID NO:51)) H Y101W;H G103A (CDR sequence
WEHYAESYYFDY (SEQ ID NO:52)) 5.5E-4 13 L_S91E; L'KSIR{EBR™
sequence QQERTLPYT (SEQ ID NO:53)) H_Y101W; H_G103A (CDR

sequence GGYWYATSYYFDY gSEQ ID NO:54)) 1.0E-4 25
the art, Exemplary antisense molecules include the NGF antisense molecules described in

U.S. Publication No. 20010046959; see also hitp://www.na-tec.com/repair. him.

[0297] In other embodiments, the NGF antagonist comprises at least one antisense
molecule capable of biocking or decreaéing the expression of a functional NGF recepior (such
as TrkA and/or p75). Woolf et al., J. Neurosci. (2001) 21(3):1047-55; Taglialetela et al, J
Neurochem (1996) 66(5): 1826-35. Nucleotide sequences of TrkA and p75 are known and
are readily availabie from publicly available databases.

[0298] Alternatively, NGF expression and/or release and/or NGF receptor expression
can be decreased using gene knockdown, morpholino oligonucleotides, RNAI, or ribozymes,
methods that are well-known in the art. See
http:f/ww.maéalester.edu/~m011€gomery/RNAi.11tmI;
http://pub32.ezboard.com/fmorpholinosfim19.showMessage?topiclD=0.topic;
http://www.highveld.com/ribozyme.html.

{0299} In other embodiments, the NGF antagonist comprises at least one NGF
inhibitory compound. As used herein, “NGF inhibitory compound” refers to a compound
other than an anti-NGF antibody that directly or indirectly reduces, inhibits, neutralizes, or
abolishes NGF biological activity. An NGF inhibitory compound should exhibit any one or
more of the following characteristics: (a) bind to NGF and inhibit NGF biological activity
and/or dbwnstream pathways mediated by NGF signaling function; (b) prevent, ameliorate; or
treat any aspect of pain (such as osteoarthritis pain); (c) block or decrease NGF receptor
activation (including TrkA receptor dimerization and/or autophosphorylation); (d) increase
clearance of NGF; (e) _inhibit (reduce) NGF synthesis, production or release. Exemplary NGF
inhibitory compounds include the small molecule NGF inhibitors described in U.S.
Publication No. 20010046939; the compounds that inhibit NGF’s binding to p75, as described
in PCT Pubiica’sioh No. WO 00/69829, and PD90780 [7-(benzolylamino)-4,9-dihydro-4-
methyl-9-oxo-pyrazolo|5,1-b]lquinazoline-2-carboxylic acidj as described by Colquhoun et
al., J. Pharmacol. Exp. Ther. 310(2):505-11 (2004); the compounds that inhibit NGF’s
binding to TrkA and/or p75, as described in PCT Publication No. WO 98/17278. Additional
examples of N’Gi? inhibitory compounds include the compounds déscribed in PCT Publication
Nos. WO 02/17914 and WO 02/20479, ancf in U.S, Patent Nos. 5,342,942; 6,127,401, and
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WO 2006/110883PCT/US2006/013921 CDR L3 113 COMBINATION
mutations 1(021'(s-1) 1.1e-4 Kip* (nIVI) (H19-L129 template, HIH2L1L2

matured) L S91E; L K92H (CDR sequence QQEHTLPYT é%l?'&%é%) 013021
WRREHS HB%101W: H_GIO3A (CDR sequence GGYWYATS &=6)

ID NO:56)) (CLONE E3) 1.2E-5 0.3 L_S91E; L_K925 (CDR sequence
QQESTLPYT (SEQ ID NO:57)) H_Y101W;H_G103S (CDR sequence
6,359,13G Gy STSWED Y GE Edihoneaaypundears sompoaedsthyt sgoK (CDR

competiﬁ%% qﬁiﬁgﬁ&'@& ﬁ@-ﬁ- R¥eN [f% Bkl N@J@,@DI H a7l %h%h@el@,%&@@ﬁd in
-sequence GGYYYATSYYFDY (SEQ ID NO:60))
the art can prepare other small molecules NGF inhibitory compounds.

63001 In some embodiments, r:in NGF inhibitory compound binds NGF. Exemplary
sites of targeting (binding) include, lb'ut'ar.e not limited to, the portion of the NGF that binds to
the TrkA receptor and/or p75 receptor, énd those portions of the NGF that are adjacent to the
receptor-binding region and which are responsible, in part, for the correct three-dimensional
shape of the receptdr»bindinglportion. In another embodiment, an NGF izhibitory compound
binds an NGF receptor (such as TrkA and/or p75) and inhibits an NGF biological activity.
Exemplary sites of targeting include those portions of TrkA and/or p75 that bind to NGF.
[0381] In embodiments comprising small molecules, a small molecule can have a
molecular weight of about any of 100 to 20,000 daltons, 500 to 15,000 daltons, or 1000 to
10,000 daltons. Libraries of small molecules are commercially avajlable, The small
molecules can be administered using any means known in the art, including inbalation,
intraperitoneally, intravenously, intramuscularly, subcutaneously, intrathecally,
intraventricularly, orally, enterally, parenterally, intranasally, or dermally. In general, when
the NGF-antagonist according to the invention is a small molecule, it will be administered at
the rate of 0.1 to 300 mg/kg of the weight of tﬁ_e patient divided into one to three or more
doses. For an adult patient of nonnél wéight, doses ranging from 1 mg to 5g per dose can. be
administered. '

[03021 In other embodiments, the NGF antagonist comprises at least one NGF
structural analog. “NGF structural analogs” in the present invention refer to compounds that
have a similar 3-dimensional structure as part of that of NGF and which bind to an NGF
receptor under physiological conditions in vitro or in vivo, wherein the binding at least
partially inhibits an NGF biological activity. In one embodiment, the NGF structural analog
binds to a TrkA and/or a p75 ieceptor. E};emplary NGF s;:ructural analogs include, but are not
limited to, the bicyclic peptides described in PCT Publication No. WO 97/15593; the bicyclic
peptides described in U.S. Patent No. 6,291,247, the cyclic compounds described in U.S.
Patent No, 6,017,878; and NGF-derived peptides described in PCT Publication No, WO
89/09225. Suitable NGF structural analogs can also be designed and synthesized through
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2E-5 0.5 L S91E; L K92R (CDR sequence QQERTLPYT (SEQ ID NO:61))

H Y101W; H_G103A (CDR sequence GGYWYATSYYFDY (SEQ ID

NO:62)) (CLONE 3C) 1.4E-5 0.35 L_S91E; L_K92R (CDR sequence

@f@z@)q)f&(mw (SEQ ID NO:63)) H Y101Y;H G103A (CDR sedéfcit06/013921

GGYYYATSYYFDY (SEQ ID NO:64)) 1.5E-5 0.37 [0398]Based on

binding affinity, the best clones, E3 (interchangeably termed "3E") and 3C, -
molecwlereredidite d fidEtttepthiadtegiAatiexarkomplisatdhel illevieg & PRT

B e ues Ty & ol ALY SRS R Sollowing
dimerg/plizomans dnanrderiigthtionsingBR 44 thalSale oODREa: UBE1rEEB\Ebtain
improtdd BelhiiR28%d H&%@c&g PiRsdie: 151T.

[0303] In other embodiments, the invention provides an NGF antagonist comprising at
least one domin.ant—negative mutant of the TrkA receptor and/or p75 receptor, One skilled in
the art can prepare dominant-negative mutants of, e.g., the TrkA receptor such that the
recepior will bind the NGF and, thus, act as a "sink” to capture NGFs. The dominant-negative
mutants, however, will not have the normal bioactivity of the TrkA receptor upon binding to
NGF. Exemplary dominant-negative mutanis include, but ate not limited to, the mutants
described in the following references: Liet al., Proc. Natl. Acad. Sci. USA 1998, 95, 10884;
Eide et al., J. Neurosci, 1996, 16, 3123; Liu et al., J. Neurosci 1997, 17, 8749; Xlein et al.,
Cell 1990, 61, 647; Valenzuela et al., Neuron 1993, 10, 963; Tsoulfas et al., Neuron 1993, 10,
975; and Lamballe et al., EMBO J. 1993, 12, 3083, each of which is incorporated herein by
reference in its entirety. The dominant negative mutants can be administered in protein form
or in the form of an expression vector such that the dominant negative mutant, e. g., mutant
TrkA receptor, is expressed in vivo. The protein or expression vector can be administered
using any means known in the art, such as intraperitoneally, intravenously, intramuscularly,
subcutaneously, intrathecally, intraventricularly, orally, enterally, parenteraily, intranasally,
dermally, or by inhalation. For example, administration of expression vectors inclndes local
or systemic administration, including injection, oral administration, particle gun or
catheterized administration, and topical administration. One skilled in the art is familiar with
administration of expression vectors to obtain expression of an exogenous protein in vivo.
See, e.g., U.S. Patent Nos. 6,436,908; 6,413,942; and 6,376,471,

[0304] Targeted delivery of therapeutic compositions containing an antiseﬁse
polynucleotide, expression vector, or subgenomic polynucleotides can also be used,
Receptor-mediated DNA delivery techniques are described in, for example, Findeis et al.,
Trends Biotechnol. (1993) 11:202; Chiou et al., Gene Therapeutics: Methods And
Appli;;ations Of Direct Gene Transfer (J.A. Wolff, ed.) (1994); Wu et al., J. Biol. Chem.
(1988) 263:621;, Wu et ai., J. Biol. Chem: (1994) 269:542; Zenke et al., Proc. Natl. Acad. Sci.
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The sequence of the heavy chain and light chain variable regions of E3 is
shown in Figures 1A and 1B. 3C comprised the following CDR
substitutions: CDR-L3: S91E; K92R; CDRH3: Y101W; G103A, which were
VEIBAEAOR% a single clone which also included the Li, L2, HYHH§ 9013921
mutations described for clone 3E. [0399]3E and 3C sequences were
cloned into mammalian expression vectors for production of Fab and full
USA (1N BIe AN 5bbs doRiRt (R A AR A p LRSS B R FACES
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coding sspuensa A& be Ol PRRYIIUHYCES (iRt angeably termed 3E) was
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and tricA, as shown by decreased ?Fi%nal (measured in RU), indicating that
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nd at equilibrium Example 2: evaluation of
(1992) NGF tsoelingeatiilppedinti-NGF antibodies using mouse E13.5 trigetninal

[0306] geuro Ruvival Resew [P4QakEhe ARy, 8f Ealks & dlbanRtBoRvERLS but

lock NGF activity was evaluated by measurement of the capacity of the

not limijhitgeByLYSaiMIs RIS PR ERte s ora s tblas ek pdensyirrinigpe
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culture. By contrast, less than 5% of the neurons survive by 48 hours in
absence of NGF. [0403]The survival assay was conducted as follows:
time-mated pregnant Swiss Websger female mice were euthanised by
CO2 inhalation. The uterine horns were removed and the embryos at
embryonic stage E13.5 were extracted and decapitated. The trigeminal
ganglia were dissected using electrolytically sharpened tungsten needles.
The ganglia were then trypsinized, mechanically dissociated and plated at
a density of 200-300 cells per well in defined, serum-free medium in '
96-well plates coated with poly-L-omithine and laminin. [0404]The

blocking activity of anti-NGF Fabs or antibodies was assessed by adding
tn the triceminal nearirone varvvina doncec nf anti—-NICE antibondieae Mah 011



with a high affinity. The results are shown in Figures 4-6, and Table 9.
[0406]Figure 4 is a graph showing NGF-dependent survival of E13.5
neurons in the presence of varying concentration of human and rat :
VOUPARIGNHE 5 is a graph comparing the NMI' blocking effect g];r \f/&%ﬁ%%ﬁ:;%l
Fabs in the presence of either 0.04 ngirnl of human NGF (approximately
1.5 pM; shown in the lower panel) or 0.4 ng/ml human NGF
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any of therpragtynobestd i GlieErenGr: dejsehaeheaigdfrinanHadfdnastinda 1A
immuncsdAOSHGLTe BdSRHEBRD RRP PRENGBIN Gl diesking.eifeckphbiarious
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blocking (frap SARTh therTRRlEE BLSKIRSIGF ROMAF At NEFRIHEXIAAEY 15 pMm;
known 8N@WaHN the upper panel). 1.5 pM of NGF was around the EC50, while 15
pM represented a satyrating.c tration of NGF..Suryvival
11308 oot BRI GRS b ORL Rt R o e £ s
immundaih@iil ; ‘Brich Falntbadbidosan dBlh6 BB whs essbddedhimeadaanbegyies
.above. The E in 2 F a6 :
oo S ST DA PO S Y g
which n@fs depbinding sprséfininastibe MWRP&QIMH@%%%%@%ﬁP%m%y
speciﬁc%t]g@pﬂ% indReREeRENERIGE itk Gt gapdiar. 1050 of approximately

.3 pM in the presence of 1.5 pM rat NGF. Fabs 30 and H19-L129 als b
[0309] strongIf b drEB R IEHPL RS AR BB BB AT AR 6Y8n??5 VA ‘?e%?é the

binding BT NGRe TrkAQ5E:fid:h8epreSeUes dPatbnpMoNSHEB, 1891 Bisentimntbieal.
report a%ggisneigt%z%ig{x %PT%M Ii\lnggn'm:&noa;ige'\sﬁg ll\l’/ll aS 1I:‘a Eggc?ellzo%%ostwsurgical pain. See
Society for Neuroscience Abstracts 24 (1-2) 880 (1998). In one embodiment, the TrkA
| immﬁnoadhesin comprises a fusion of a TrkA receptor amino acid sequence (or a portion
thereof) from TrkA extracellular domain capable of binding NGF (in some embodiments, an
amino acid sequence that substantially retains the binding specificity of the trkA receptor) and
an immunoglobulin sequence. In some embodiments, the TrkA receptor is a human TrkA
receptor sequence, and the fusion is with an immuneglobulin constant domain sequence. In
other embodiments, the immunoglobulin constant domain sequence is an immunoglobulin
heavy chain constant domain sequence. In other embodiments, the association of two TrkA
receptor-immunoglobulin heavy chain fusions (e.g., via covalent linkage by disulfide bond(s))
results in a homodimeric innnunoglobulin—iifce structure. An immunoglobulin light chain can

further be associated with one or both of the TrkA receptor-immunoglobulin chimeras in the
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WO 2006/110833 ' PCT/US2006/013921

disulfide-bonded dimer to yield a homotrimeric or homotetrameric structure. Examples of
suitable TrkA immunoadhesins include those described in UJ.S. Patent No. 6,153,189.

[0316) In another embodiment, the NGF antagonist comprises at least one anti-TrkA
antibody capable of blocking, s.uppressing, altering, and/or reducing NGF physical interaction
with the TrkA receptor and/or downstream signaling, whereby an NGF biological activity is
reduced and/or blocked. Anti-TrkA antibodies ave known in the art. Exemplary anti-TrkA
antibodies include those described in PCT Publication Nos. WO 97/21732, WO 00/73344,
WO 02/ 15924 and U.S. Publication No. 20010046959.

0311} Tn another embodiment, the NGF antagonist comprises at least one antz—p75
antibody capable of blocking, suppressing and/or reducing NGF physical interaction with the
p75 receptor and/or downstream signaling, whereby an NGF biological activity is reduced
and/or blocked.

[03121] " In another embodiment, the NGF antagonist comprises at least one kinase
inhibitor capable of inhibiting downstream kinase signaling associated with TrkA and/or p75
receptor activity. An exemplary kinase mhibi_t‘or is K252a or K252b, which is known in the
art and described in Knusel et al., J. Neurochem, 59:715-722 (1992); Knusel et al., J.
Neurochemistry 57:955-962 (1991); Koizumi etal., I. Neuroscience 8:715-721 (1988);
Hirata et al., Chemical Abstracts 111:728, XP00204135, see abstract and 12th Collective
Chemical Substance Index, p. 34237, ¢. 3 (5-7), 55-60, 66-69), p. 34238, ¢.1 (41-44), ¢.2 (25-
27, 32-33), p. 3423, ¢.3 (48-50, 52-53); and U.8. Patent No. 6,306,849.

[0313] Tt is expected that a number of other categories of NGF antagonists will be
jdentified if sought for by the clinician.

" Identification of NGF antagonists (such as anti-NGF antagonist antibodies)

[0314] NGF antagonists, including anti-NGF antagonist antibodies, can be identified
or characterized using methods known in the art, whereby reduction, amelioration, or
neutralization of an NGF biological activity is detected and/or measured. Methods described
in PCT WO 04/065560 can be used.” Another method, for example, a kinase receptor
activation (KIRA) assay described in U.S. Patent Nos, 5,766,863 and 5,891,650, can be used
to identify anti-NGF agents. This ELISA-type assay is suitable for qualitative or quantitative
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measurement of kinase activation by measuring the autophosphorylation of the kinase domain
of a receptor protein tyrosine kinase (hereinafter “rPTK’™), e.g. TrkA receptor, as well as for
identification and characterization of potential antagonists of a selected rPTK, e.g., TrkA.

The first stage of the assay involves phosphorylation of the kinase domain of a kinase
receptor, for example, a TrkA receptor, wherein the receptor is present in the cell membrane
of an eukaryotic cell. The receptor may be an endogenous receptor or nucleic acid encoding
the receptor, or a receptor construct, may be transformed into the cell. Typically, a first solid
phase (e.g., a well of a first assay plate) is coated with a substantially homogeneous
population of such cells (usually a mammalian cell line) so that the cells adhere to the solid
phase. Often, the cells are adherent and thereby adhere naturally to the first solid phase. Ifa
“receptor construct” is used, it usually comprises a fusion of a kinase receptor and a flag
polypeptide. The flag polypeptide is recognized by the capture agent, often a capture
antibody, in the ELISA part of the assay. An analyte, such as a candidate NGF antagonist
(including anti-NGF antagonist antibody) is then added together with NGF to the wells having
the adherent cells, such that the tyrosine kinase receptor (e.g. TrkA receptor) is exposed to (or
contacted with) NGF and the analyte. This assay enables identification of antagonists
(including antibodies) that inhibit activation of TrkA by its ligand NGF. Following exposure
to NGF and the analyte, the adhering cells are solubilized using a lysis buffer (which has a
solubilizing detergent therein) and gentle agitation, thereby releasing cell lfsate which can be
subjected to the ELISA part of the assay directly, without the need for concentration or
clarification of the cell lysate.

[0315] The cell Iysate thus prepared is then ready to be subjected to the ELISA stage '
of the assay. As a first step in the ELISA stage, a second solid phase (usually a well of an -
ELISA microtiter plate) is coated with a capture agent (often a capture antibody) which binds
specifically to the tyrosine kinase recei)tor, or, in the case of a receptor construct, to the flag
polypeptide. Coating of the second solid phase is carried out so that the capture agent adheres
to the second solid phase. The capture agent is generally a monoclonal antibody, but, as is
described in the examples herein, polyclonal antibodies may also be used. The cell lysate
obtained is then exposed to, or contacted with, the adhering capture agent so that the receptor

ot receptor construct adheres to (or is captured in) the second solid phase. A washing step is
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911 Fab 161.0 34.6 [0409]In a different experiment, we compared the
ability of full antibody E3 and Fab 3E to inhibit NGF-dependent survival of

E13.5 neurons in the presence of 0.4 ng/ml (saturating conc:entrr]'j:f}tistjpnz’é%‘I3921
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factors (negative control) or in the presence of saturating concentrations
of human NGF (400pM and 15pM) (positive control); NT3 (400 pM); or

MSP (600pM). Duplicate cultures were set up that included w’g 006/013921
BShERHEBhs of E3 and 911 Fabs and full antibodies. Con(\:igclfitra%on)o '

Fab and full antibodies was indicated per binding site (e.g., a full antibody

contains two binding, sites, while a Fab, contajns one binding site). .
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these experiments are shown in figures 14, 15, 16, and 17. The data
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W-elicited survival. Mouse anti-NGF antagonist antibody 911
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nM, 2 nM, or 0.2 nM) of E3 Fab (termed "3E" in the figure) and mouse
antibody 911 Fab on survival of EI8 trigerninal neurons in the presence of
no added neurotrophin (termed "control"), 400 pM NGF (termed
"NGF-400pM), 10 nM NT3 (terme2B"NT3-10nM) or 600 pM MSP (termed
"MSP-600 pM). Figure 15 is a graph depicting comparison of the effect of
various concentrations (200 nA4 and 80 nM) of E3 Fab and full antibody
and mouse antibody 911 full antibody and Fab of survival of E17
trigeminal neurons in the presence of no added neurotrophins (termed "no
factor"), WO 2006/110883PCTPUS20061013921 400 pM NGF (termed
"NGF-400pM), 10mM NT3 (termed "NT3-10nM) or 600 pM MSP (termed
"MSP-600 pM). [0418]Figure 16-17 are graphs showing that anti-NGF
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region of the E3 antibody and the human lgG2a constant region, and is
suitable for transient or stable expression of the heavy chain. Db.911.3E
consists of nucleotide sequences corresponding to the following regions:
tHe ﬁ‘fﬁﬁh’é’%tomegalovirus promoter region (nucleotides 1-61 f (égz096m13921
synthetic intron (nucleotides 619-1507); the DHFR coding region
(nucleotides 707-1267); human growth hormone signal peptide
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s BRLEEE PSS R B s OO R e
and/op flagksil deyist (rodEdines mesd wreling. dndibié tiiertarhodionant© the
005 . ; .
than & R BERMBABTF IR C A SSROHINER R s a89BOfBispgeraptises any NGF
- antagbli® 3k dhaniexpessipNUAansaRPISIRY iedighitdaginyariable

region of the E3 antjbqdy and the human kappa chain constant region,
comp SR AT O LB L RS RO I B S B and
other comsistami-NGdeatiledye Juenices nbiréispand mgNGHaiadovénpiggions:
} Ir r ter yegion (nucleotides 1-612).,.human .
e R B RS, LR e o i
binds(NGd et dessmor signiSondntsayEd il rshrnd vemiablephigidmech as NT3,
NT4/$DEReQUSBNIER - 434 d bnlbuman kappa g @Iﬁgmﬁgﬁgmsg%%%qgﬂ?&n
1572-1892); SV40 late polyadenylation signal (nucleotides 1910-2153);
adverss IR TEERIR glB AME CBRd@epsthe DHGY printasgéstissgleried from the
group( BbeiRatides 248394 R hafisblelan agtateasenifeniR) g kegiotcr
el ucleotides 3379- ZSV%.éFb.Ql 3E v‘\gll%.dep.osited it the ATCC on
(inchiyling 55065 HeF W S TRARGHAS RHUES ATH SosRSNO\ PP iy sese
moled0K2RTvbatdo BOYGF 9tiBh iswwh exPriessiod/Mesoy, carNgising: redght
' ' | e E3.antibody and the human constant
s D o e B RO L0 e
bindspap Ntitoa T éonsisesdfeaine ovitie Bdduarted pomestioptingtiboteand a
kinasEQHRWING. reg %@p&ﬂﬂbﬁi%@ e Qx\ﬁ!{t%&f?gﬁ@%%@ﬂ@? antibody. In
(nucleotides 1-612); human EF-1 intron (nucleotides 619-1758); pac g_;ene
other crbafipenir freomtigVebimminedr esogaizes Jomem by M me srosimens,
the ad@QIOT (Ruledtidambiad 1 1hAG8) oiemanarpudhdermnemersanalasaide

es{FHEI8I0% 0352080 Spof ES N RUSHEe 0N, o

antibgdy clenpides 2 3842704y GMAL dies polyadeayiationvaigehbinindtentisies

: -2965); . SV4 j leqti 66:3211): pf. fl ,
R L B, T O R e
NGF gntibhsbticenpaizesosoas @b GORS) bEdiibad B GuitbchabtieetAT,Aiserfour,
five, &?WQ&%@@&QQ@n&%@S%@%Eﬁ@@ﬁ?@&E @g Accession No. PTA-4894.

0423]Transient cell expression was perfomed as follows: CHO and

[0320)) £ | c2odticEdertashbpahilgisAmacstient cansrempyiso 1aeiA Shap err Wit 25
antagbliRf SachalasR)ig dbRpanRplasieitheeRIANAgEAR heavuabainandLusr
NGF lasmid ¢ ntainin%(the I%ght Qx@g D%A was_mixed with 100 ul )
BUafsEthifive- S8 R H SHBrY He AOMIRAY T TRE RIS ATIER fifsr <t epitopes of
instructions. The DNA-lipid complexes were allowed to contact the cells in
DMEM/F12 medium without serum or antibiotics for 5 hours. Following
this incubation, the media was changed for expression to Opti-MEM
(Invitrogen) without any additives for'two days. Cell supernatants
containing antibody were harvested sequentially up to four times with
subsequent media replacement. Supernatants were purified by affinity
chromatography using MapSelect Protein A resin (Arnersham biosciences
17-5199-02). Antibody was bound to the protein A resin in 0.3M glycine,
0.6M NaCl buffer at pH 8, then eluted with 0.1 M citrate buffer at pH 3.

Fractions containing antibody were immediately neutralized with IM Tris
hyvffar atQ O Antibody fractinne were then dialvvzed and concentrated in




Animals were allowed to recover and rest in clean cages for two hours or
more before behavioral testing began. [0427]Evaluating resting pain. A
cumulative pain score was used to assess pain related to weight bearin
WAiedd Wk placed on a plastic mesh (grid: 8nun2) in c|ear"§|"5(&?8°82{“ Q21
that were elevated on a platform (h: 18") allowing inspection of the
underside of their paws. After a 20 minute acclimation period, weight

NGF), BE AU NAS RIS STAHRAA Sralesr AR ants S60IRsqE @ Was-aiusGF the

aw was blanched or pressed against the mesh, |nd|cat|ng full we

ool ) ME R B BTN ASROLR POy TSP Gt S fogpore
than of@WERINGhgnmesie Vil mdghﬁm@me gaaicBpeniatyndiffshersiiacis starg-of

NGE s CH R L SRR Clr I LT g AT

compoabéerved for 1 minute every 5 minutes for 30 minutes. The sum of 6
scores obtained 3&@&9 ASFESS . the

[0321 mmsedﬁql %Pﬁ aﬂgﬁgﬁg score?re? ;‘ was a so calculated a ulsed to

pharmasseisslthederptibhceavisnasainia. oF fitbil e they orne: paw Beienes and

Selora SWaRNYs(PRSRINe Hanet:
Pmcng@g}aﬁ%%@zﬁlgw?gf\:\(éggﬁ%%%\%ﬁ%hle results of thlsS experiment arer)

in the Egaf irephjlizedit ipfsRE RISEYE RIS e FRRTEPpaiPRLY Sracpieble
emmg{@@@@@%@rmmwsdtr@@ﬁad with 35 mg/kg of anti-NGF mouse antibody
911. Th Its demo strated that.tre men ith an
[032215|gn|f|c @ﬁ%&%gﬁ% sud%?én ?eé?ﬁ% pa|n EWLMI? i3§%lur$|§r‘?g‘ %;ngﬁxcmn
with ojepdgatsataicsai/honenliling ahé’mmaﬂmgﬁdh@séfméw@mﬁsaﬁd%&@ﬁﬁe

For o35 AR EIeSIVR AP %‘?‘t%%n%t%? FeIRE 04R8I e LR @ntRdYMERe or more

Injecte ntra | peritoneal {i.p.) at Various concentrations of the antibody

other {0abB4ice. DS A0S, o sterBlsadnalgericp dckatryith st ARt RIRAIgNt at 15

acetarRBUFRR G ERION c I RE AR GRUKSITOPUALGIAGT TOSANTS 30 RRtNALY Hlicylates
was injected i.p. with a saline solution, Fent at 0,01 m / was
includigg Efeampn%*sa%?ﬁ’é@ﬁﬂf%a’é@ﬂﬁ{i? £ Hﬁ‘r‘?@t@aﬁ&éﬁ?réh@s’?fﬁ Shesie

mclucﬂ@&%lb%(;f )ﬂlﬁaﬁﬁé@ﬁﬁlﬁmﬁﬁeﬂl}fwﬁvdﬁﬁbgl@m@a{ﬁdﬁoﬂ& pefpgmnmpa)cfda’
condition,,and the cantrol gro ad 56 animals. Sur

mci“dﬂég% gﬂ’dﬂéfr Vel rzﬁ?\e sg‘g’? Wasnr‘nneal sured ga escrgt?é’d"m
oxapredayinkeskis glphldilﬂga!aeekdhmme&mfwm #dy phehistotiazenegpipxicam;
cox-[f’f?;?rugé hf%\M?i F' We gy dumanized AniNGFartibody 1E3significanty

restlng p n (p <0.05) after surgery when administered at 0.02
examphoigtesoidmig Angrastiagar wiyoiaons/dA6883PCT/US2006/013921 "+

[032 enmesf%ﬂﬂé?u‘ﬂﬁ%%%ﬁi%lﬁ%ﬁﬂ ROSEFOMELNER iRE Kb Adhinistered in
reatment with 0.02 m /kg aIIeV|ate n behavijor at legst as effect

conj B PR AR 6.0 T A S ity (o 2 SRR o

other BRENR|HOERMEasE ﬁi&h&@@&ﬁgw Qi 04 3T enetier Exjer imbnistinetic

efflcac of the E tibody in reduci st- sup al
crogs RGBT A et By D BTk

solubla Jﬁ@éﬂduhﬁdvmaeplshy ¢old)ctwin prier,sc piters e Agenys Gﬁhe‘tmnml group
cvclor ggl no antlp é’n%%t as injected i.v. with a saline solution. Surgery
yeloash per or resting pain expressed as a cumulative pain score

was assessed 24 hours after surgery. As shown in Figure 8, treatment
Adm¥ith- AN NGE Reinody.significanty (R=0:00: redusashiastimbaRin at
— twenty-four hours after incision when the antibody was administered 2
hours post-incision. These results demonstrated that E3 antibody
effectively alleviated post-surgical pain when administered after surgery.
Example 6: Assessment of analgesic effects of anti-NGF antagonist
antibody 911 in a rat model of rheumatoid arthritis [0431]The analgesic
effects of anti-NGF antibody, 911 (i@ﬁ Hongo et al., Hybridoma
19(3):215-227 (2000)) in complete Freund's adjuvant (CFA)-induced
chronic arthritis in rats were investigated using the vocalization test, in
comparison with indomethacine used as reference substance. [0432]Fifty
(50) male Lewis rats (LEWIS LEW / Crl Ica) (Charles River Belgium)
weighing 150 g to 220 g at the beginning of the experimental phase were

included in this study. All animals were kept for at least 5 days before the
avnhnariment and were hoiticed in 2 tempbpearatiire (10 .24 5§ C\ ralativve




[0433]0On day 0 (DO), arthritis was induced in rats by intradermal injection
into the tail of 0.05 ml of a Mycobacteriumhutyricum (Difco, USA)

suspension in mineral oil (10 mg/m1). On day 14 (D14), arthriti r
Weead iWthe study according to their ability to vocalize upo%]%gé%?gxg%l 21

flexion of the hindpaw and by their arthritis index, evaluated using an

inflammation score for each hind and forepaw (see Ktiztuia et al., Chem.
[0324] Pharm 1Be N (Tokysodd: (18K sIatiNITS)n Rearso antibatly Artiritis

. .Rheum. 2:440-459 (1.959)). Animals,were sGor. .the fallowing

admlmﬁtr‘?fggig? §1015‘,d§‘ d%nacl) Ral aspe%ﬁ1 s aés-ir%l/t S(%egrl%a; cosé)eoga: er{g/_ctghema .
route. Withosiight egdpmmi ScopersussicHerinfitammiatienticitromisndissibed bsrein

4. ankviasis. Qnly:. animals g G ReAIE R URANARRNG {IEKOR aREcordingly,
are nOtf)Ir%esn(agr%/t{!ﬁ%g%?é%%{é&g 2 or 3 were included in the study. [0434]Four groups
in somoktbodimeusiihweieTokeaeshimes W}MF@%@@W@H&‘}WFAMW

adminisd-R 14 mafier REIRCHR SASMB G BHAVENRUS rEministavedday vehicle

_ (saline). On day 18 (D18), the nociceptive intensity V\_/.a%e aluatgd by
adminigaptiienie oA R BB SRPHRLCH T HEARIR SAREIRGSF 5PV Klization
intram¥4@81EeGardee:-feneachenisredrdspingloupbAithaayshion il afterblingually,
. selection, rats were intravenously administered 911 (10 ma/k ,
T SN e e s e
can beRindpaiy, and theantensindofitharktiesl of Moslitichtionrvaereidrdedinble
.each animal..For group 3 et ffeRAd alstul
neblmzv%srgoirn%r u\% ri;%rtl}é yagg i r111|{ géﬁ%gé%?f%ﬂ%%ftﬁ%ﬁ%giﬁﬁve i%tensity
for admiatsevatnatblity femudatieniorpberireninpabnazed st dyapbrlizztpgygder can

be neblRiSOP Ik Qf NG IaNekof VasrizatiRn e FesRicadsiQseRch ammaGiFatagonist
. group 4 (indomethacin), on day 18 (DI 8), the nociceptive inten |tsy w]ggl
amiibo LSRR REAP RIS WERFh B RIRBP L RO A ) Cose Hiles, or

inhale@dSUNigFalinR Piiadamathasidet10 mg/kg). The intensity of the level of
vocalization was also record r each apimal. The te \were

- 10325 yminis{BRAY ﬁ@%ﬁﬂﬁ%h@é?%ﬁ%% O%Sgﬁ%%ﬁfrgggﬁ%thﬁu%%éﬁaler a

antibod@}d@ﬁimﬁxﬁstafﬂcgviwhim-eﬁs:iﬁdmmgacmlmbﬁhfﬁmmi@eheﬂl'@%@ﬁi%m%ﬂ of

site—spgegﬁg:;cgr ytveg%%g 183%%&3%%%@%@%@%@9%@ %ﬁ%ﬂ&@@d%@t’z sources of

are shown'i . The results were expressed for each

the N@Fouptege:tist(sustice pritidNAle Asteg anjet anfibadneo T reakisiyrTR salistarsssuch
as infd 2GR ZAHRNd %SQM%EQ{%Q%%%@]_M iR (Ras:, SEMMRNGAMNE adventitial

percentage of variation of the nociceptive inten%%( alculated from.the
|

wrapspFEERS A teRher ORI aRARle sIoners STt SRR S TR ndRes LN Estien- or

direct R liOAGd GRURE ARATIEVERGE §foUW W/as/sEaetmiddd SvittatarDNenett's
test using the residual variance after a one-way analysis of variance (P<

5381(5.@5). Table 10. Analgesic effects of 911 in complete freund's

[0326Rdjuvantviadsieetehibiimathaiti NG ate gordt (such as an anti-NGF antagonist

o antibcégrg%%l 8%%%;%%(2@%% é'rg’.gﬁllst?ﬁ{p é%&&é%%@ﬁ@@%ﬁé@ﬂé@@g, |
anti-NGF antagonist antibody) may be administered neat. In some embodiments, NGF
antagonist (e.g., anti-NGF antagonist antibody) and a pharmaceutically acceptable excipient
may be in various formulations. Pharmaceutically acceptable excipients are known in the art,
and are reiaﬁvely inert substances that facilitate administration of a pharmacologically

effective substance. For example, an excipient can give form or consistency, oractas a
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Indomethacin (D18) Dose (mg/kg) 10 10 10 Nociceptive intensity (mV)
971.0 116.2 234.7 34.4*247.2 41.8* 145.8 29.9 * % variation

WO 2006/110883 PCT/US2006/013521

diluent. Suitable excipients include but are not limitcd fo stabilizing agents, wetting and
emulsifying agents, salts for varying osmolarity, encapsulating agents, buffers, and skin
penetration enhancers. Excipients as well as formulations for parenteral and nonparenteral
drug delivery are sct forth in Remington, The Science and Practice of Pharmacy 20th Ed.
Mack Publishing (2000).
[0327} Tn some embodiments, these agents are formulated for administration by
injection (e.g., intraperitoneally, intravenously, subcutaneously, intramuscularly, ete.).
Accordingly, these agents can be combined with pharmaceutically acceptable vehicles such as
saline, Ringer’s solution, dextrose solution, and the like. The particular dosage regimen, i.e.,
dose, timing and repetition, will depend en the particufar individual and that individual’s
medical history.

- [0328] An anti-NGF antibody can be administered using any suitable method,
including by injection {e.g., intraperitoneally, intravenously, subcutaneously, intramuscularly,
etc.). Anti-NGF antibo&ies can also be administered via inhalation, as described herein.
Generally, for administration of anti-NGF antibodies, an initial candidate dosage can be about
2 mg/kg. For the purpose of the prgsen{' iﬁxféntion, a typical daily dosage might range from
about any of 0.1 pg/kg to 1 pgrkg to 3 ug/kg to 30 pe/kg to 300 p,g/kg’to 3 mg/kg, to 30
mg/kg to 100 mg/kg or more, depending on the factors mentioned above. For example, an
anti-NGF antibody may be administered at about 1 pg/kg, about 10 pg/kg, about 20 ug/ke,
about 50 pg/kg, about 100 ug/kg, about 200 pg/ke, about 500 pg/kg, about 1 mg/kg, or about
2 mg/kg. For repeated administrations over several days or longer, depending on the
condition, the treatment is sustained until a desired suppression of symptoms occurs or until
sufficient therapeutic levels are achieved to reduce pain. An exemplary dosing regimen |
comprises administering an initial dose of about 2 mg/kg, followed by a weekly maintenance
dose of about 1 mg/kg of the anti-NGT antibody, or followed by a maintenance dose of about
1 mg/kg every other week. However, other dosage regimens may be useful, depending on the
pattern of pharmacokinetic decay that the practitioner wishes to achieve. For example, in
some embodiments, dosing from one-four times a week is contemplated. Even less frequent

 dosing may be used. In some embodiments, the anti-NGF antibuody is administered once

every 2 weeks, every 3 weeks, every 4 weeks, every 5 weeks, every 6 weeks, every 7 weeks,
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-76 -75 -85 Results are expressed as mean sem nr-10 rats per group.
Day 0 (DO): Induction of Chronic arthritis by administration of CFA

Vehicle: saline 911 (10 mg/kg) was intravenously admlnlste
WY 4K 3%H measurement was performed at D18. Indomet alclng?flg}f&){3921

mg/kg) was orally given at D18 and pain measurement was performed
one hour after dosing. Dunnett's test : * indicates a significant difference in
every $ vashsperizy? wittkihewwshidevarkatetegyd iy kR Y5 40 256K sCERBIAT in

weeks, or i@gé%rl% AWNGE AntibadyRd 1 slonificanibs sedy cedRalien aded evedel

of rhieumatoid arthritis 24 hours or 4 da%:gaafter a smgle administration of

month, YRR ARG, SRBATRO TR BB PEAS P N LA

longer. "ﬁﬁtg}@]P eheds3 and &Hﬁﬁy@sr@dsﬂm%ﬁéﬁwﬂwtﬁ@lﬁbﬁmw&hmqms and

14[3'& harmaco al effect ség t| mflamm torQ/ @nd anal eS|c gffects) of
assays. (RKsE %ﬁiﬁ’ﬁa aﬁ%w@ﬁl e TRveRiySted i a Mo del of

[0329] Commmasaem$@dﬂmvmie(@%)hmhaiwdedhrmapmutfs)m pateppythritis
of the 1m§%@1$%%%%%‘ W'Ihé’}l%%”l%% 6N, US rd%tggtgi '&‘3‘3&?@& RIRLIVE ﬁ&‘r‘@? 0300

ance gE,‘SIC e 1 were evaluated by the

nglke prm&hdqrmhtﬁfan (ya;wapgmm‘egmn&é dasagsnfratardior): Sffetls.wads 00

t t I
o AT K g ey

pain reheeflc@mb}wj ShEA i Ayt of 690 Lﬁﬂé@ﬁ%ﬁ%ﬁ%ﬁﬂiﬁ or at
least 80 @Afg;gqg;%@{m?meters and X-ray radiographies were performed at the end

[0336G] expig régln%?atl Er)ﬁgrez rzltr?se Qgta !u? E}(x)l%?bcoo y} SI\H'I(% gr?tgg%mst may (in some
embodiments) be administered at the rate of about 0.1 to 300 mg/kg of the weight of the
patient divided into one to three doses, or as disclosed herein. In some embodiments, for an
adult patient of normal weight, doses ranging from about 0.3 to 5.00 mg/kg may be
administered. The particular dosage regimén, i.e., dose, timing and repetition, will depend on
the particular individual and that individual’s medical history, as well as the properties of the
individual agents (such as the half-life of the agent, and other considerations well known in
the art).

{0331] For the purpose of the present invention, the appropriate dosage of an NGF
antagonist (including an anti-NGF antagonist antibody) will depend on the NGF antagonist
(or compositions thereof) employed, the type and severity of the pain to be treated, whether
the agent is administered for preventive or therapeutic purposes, previous therapy, the
patient’s clinical history and response to the agent, and the discretion of the attending
physician. Typically the clinician will administer an NGF antagonist (e.g., anti-NGF
antagonist antibody), until a dosage is reached that achieves the desired result. Dose and/or
frequency can vary over course of treatment.

[0332] Empirical considerations, such as the half«-lifc, generally will contribute to the
determmat:on of the dosage. For example, antibodies that are compatible with the human

immune system, such as humanized antibodies or fully human antibodies, may be used to
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WO 2006/110883PCT/US2006/013921 [0438]80 male Lewis rats (LEWIS
Lew / Ico) (Charles River Laboratories- Belgium) 5-weeks old were
included in this study. They were housed in a temperature (19 5-24.5C)
WRAIEAEVE humidity (45-65%) controlled room with a 12-h Ilgﬁy&]ar 067013921
cycle, with ad libitum access to filtered tap-water and standard pelleted
laboratory chow (SAFE, France) throughout the study. Upon receipt at

prolong %azflnﬁhf?pﬂ%a eauﬁwy were fp@éd&ﬁdtﬁgpﬁltlbagﬁmmg&amdd)by the host’s
acclimatjzation perigd were observe e e
lmm“ﬂfﬁﬁlaﬁkﬁla‘u&izrﬁ%%ﬁrﬁ AORTHET Pltdlgﬁ’:y ?F—‘lc\%%%)ugs %%&‘9(1 AAURGIRMEL

10 anlmals (5-weeks
course @‘km@lg mamsg«atsgaue,\m&nwnwatrbn’p@hénéérmvéma%/rerter%essm

and/or aé%e“ ora{? eace) 1 v?@p ?ib%%g RIS, L}Hﬁé}' Ltourd cHemastiriticdads /

ne 10; Gro arthritic rats / saline (vehicle),

fonnuiamnbompﬁﬁmm(egamrﬁ&E@r%?ﬁerﬁaeﬂ%@ FETIRE FPBTORER-

Various ¥ Ehd XS mA T B Qi éhictrbriliciialsy/ (B ade MM wnMnlIRLSt. N=10;
roup 5: arthritic rats /911, 10 mg/kg,_i.v. bolus, n= 1 The d%%ﬁf were
{0333] expreé@@%@?ﬁ%%?%é@%é%&ﬁ%ﬁc@fﬁgﬁmﬁs Were

antibod FXHRAY R r@éﬂ%ﬁ%@ﬁ%ﬁpﬂfwﬂﬁﬁiﬂ?ﬁd@m #he soekbsalutiomtenthe more
esired concentration. E3 1 3. 41 mL .of the %ock tsaﬁ)l&gg%gego §§n

adminigEiiang b@ﬁ@%ﬁ‘%@&ﬁﬁ %&% arﬁ(éwf? ML of the stock solution

NGF ar@doihg(ei) aosapti28GHloh salineantibalijiedosvisnis nEligsesorbay NGF

antago%étrﬁ tion %&W%ﬁter mé{Slr@qu%e e eEp Bﬂia%%%%@ f&%@&g

Valties o ute ns were measured before each i.v,
[0334] injectiochdBafstetios fifan NGO anraenis) (hosh/aytioy g’glﬁ“i’éa@gishﬁﬁlb‘i‘iy}

in accog g %61%%91’11@@1@(?’9&1{@ REEHVENG R Qﬁ%@%n&&c@@@r%ﬁbwem
% 6.71 respectively. Before the second i.y., 0sSmo rlty mosm/L
depenﬂnﬁaﬁ%ﬂf&@%%@@i&éﬁ?@?@%é physiolpreabePrddiioit j’ YOt

the adnlﬁérséaﬁ’oﬁ Etﬂfﬁﬁe’é&ﬁ@@@hgmtﬁi@dmwsg méwﬁwacmeell or
saline were administere olus injection on

practitigness. o AR MRS ERBRAY ﬁf:f%éxéé}b AKEY réﬁngéng ) eaﬁv}éﬁéf \E/ﬂgf#ne of 5

anubodﬁj-ﬁk@Bbes@&mantjﬂekbmgmupwasaglmnltlyad/p@mdgfﬁ}eetm‘m@ﬁ d8lineon

series cg)&éf?%%la@{é?‘goa o erI%gf VOI ngfesr EHEC RAPNSDAGIHWER; during;

Sly prepare A) ethylcellulose. IRdomethacin was .
before mﬁmmgmmﬁmb@fg@mw@@aanngmé% mdliodridagee
. Day 23 after arthritis induction in a coded and random order with a volume
P 6 10 mL/Icg. 2. Induction of arthritis WO

[033512006/1 10893P erthod ot e SheroRne NS BRSSO R A AP RS OF
antagoQUERBIRy 7%@5%@3&@%@@&@@@@%@&«@%@ €2, et ledsa four, at

Mycobact but 0 rats d
st Sy T AR TIRLo RO P e B (e e ‘E%hr.t.c
presenfat@éﬂ&@ljﬂ @mdew@ﬂmmwmem@mwmmmww aitibredingbbars
" compl dis ayed ér‘} Ié‘g L dan rgegve Béwa’f?éb'{g&({%%?é? ofthe dafl Anskaieht also be

to the mean paw volume (mean
used mf:(bhﬁdﬁﬁcmwdzt]gtbiﬂxpaagmmlh@é}qﬂf@ﬁe PRI IR FOTP IR Bfume
eﬁectl%%gsurgmerlépgﬁ Jescribed below); all included rats displayed a
vocalization Upon gentle flexion (nociceptive response mea ment as
(0336 Hoscribdibsensie dmanaleiat 866 BHASENER EEorbr At ARSI
antibolFosed nn%earm@@M@Eﬁ}ff@&mq@&mw@m@fm@m«meﬂmmﬂg an

(tne animals with a score of Q, 1 gwer |scard d). B
NGF foUgoFith i ARty W@l’ﬁﬂ%&gfé S2a %FS?nO 1 Zf%gxcept

during the week-end days before the treatment: D 1, D 2 D 8 D 9, D10).
All measurements were performed between 9:00 and 12:00 am except at
D 14(7:30 - 9:00 am) and D 24 (7:1(3 - 8:00 am). 3. Paw volume
measurement [0443]The right and eﬁ hindpaw volume of each rat
(arthritic and non arthritic rats) was measured using a plethysmometer.
The measurements were performed at the following times (after induction
of arthritis): Day 14 (before i.v. bolus or p.o. administration), and Day 24 (5
days after the last i.v. bolus injection or 24 h after the last p.o.
administration). All measurements were performed between 9WO0 and

12:00 am. All the data were collected and stored by the WinDas software.
A Arthritic indevy



[0444]Arthritis index was evaluated using an inflammation score for each
hind and forepaw (arthritic rats): Score 0: normal aspect; Score 1:

erythema; Score 2: erythema with slight edema; Score 3: stron
Miftti B 8H without anicylosis; Score 4: ankylosis. This evaﬂfiﬂﬂﬁzwg 13921
performed at the following times (after induction of arthritis): Day 14

; [ /110883PCT/US20061013921 j.v. holus or p.o.
e A R b Y s Y N
Pmcﬁgfé’rﬂh@mv B 6h Ednivdack Rubhyhiag m@@s}é r'&m&rﬁaﬁveﬂawﬁﬁﬁﬁ@dd

f; ABNEEP2HA0 Q0P 8.00.and 9:00 am (D 24). All'the data
Omu%were' collaé%cteé% gr?ééggc%secliﬁ bé%ﬁté‘g \%i% éegséSﬁmfggérhﬁtggg%ﬁ?éﬁpﬁmxm

o recipiSpiR ahtivelpesgsinsd porssaatioon wwlpyiald 461 Theymocipeistive fespanhas
phosphias evalsaierdn.oeniaifiaxien ofithe,roht %&%@ﬁl&?&?‘% ‘t%fg??%%‘%g'y 2
artnrit

incl dtimes at%nter.\‘/éals of 4 10 5 sec with a finger of the operato crats).
UOIRg S3EORNE Y S PRE RS TR RBIE Y e b petad o] uttbathnmay Tor
anmoegahe&;mdﬁawmd '4 E_?ﬁ%@ﬁlﬁﬁf&ﬂ@!@éﬁﬂl@t%ﬂﬁ a%é)%dgn@a]'h f'zl?{géﬁt{m
s Al : n IS evaluatign was periormed at the following times
cRon e Rl R Ao RHEAGHP BB 6P Props! parsbes
catechelyiraaisinalion) ayansl(Befonetiot satanctésslotusiniRetonN REiLRfter

than atd@ RATAIRIERHON.-A09.R q’}a s after the last.i.v. Qolus injection or
24 h after the?ggp %eoﬂ.ﬂagm%ééét%o%c. Al %lélg%d%g}]ﬁ%ﬂtﬁ & Berformed

immunggiohuding ydranbilioroty mer esusbps sl viny o 8001800 amranis 2467 20

lycind; , SpRigascalletiian fon n or911 . .
fn}:m ccﬁlﬁg‘%@%o n:p ar%a circ uﬁ%%}%%?ﬁ?ﬁ% ét%ﬁ%)%l%gac?l%%sm% g@ghandes,
O%T&i’éqj’ AGSIRCiudiEe SIESIABNARY A evtring ¢hsl stioasgeements and

EDTA tesgascatizationyosedesgenerabrarsih s singds0ibEans, (0 2. mixtu

as sodifhO%XygSen.an en}étrso¢és ozide%, the blood samples (about 805-1000 pi) was
collected by Capiiary HéibRIHIT SRS Hipetis RbRORRBS mitEIcEtssuch as

TWEENGH i SEON @¥RViof B8 lpeBtrearieantfBEia). (groups 2,4 and 5): A pant .

0 of bloogl: C iptubes cantaining Li-Heparin (maintained
{ 3,37] on ice)%\%%@%ﬁ@%@%ﬁggggﬁ%g%}s&%u Pn?sﬁfgé"nﬁg’rgémiﬂ@?%t .
antibody) e é@@ﬁl@iﬁﬁfi@%@éﬁ Feeirou e il midlogeibedtnrBgsatinBAGL Q6.
Natl. ASRINRE. V83 e ted arthriticrat ]

1980 '[044?]&4 as rementmo?gﬂ%%ﬁ\é%%%f;&%%%%é%% g"hﬁé%ga‘ﬁ?%?
(1980);4d ' a%?b@&?a‘s*%%ﬁ@é?eﬂ% S tonbdrrmonnith rabanatibrimblation
time aravfitiitntddmipsatuee: Rolowingssampleiealiestionhiagdsuas,mixgd and
generat@clll% dto %Irot fqlr 30 minutes prior to the centrifugation. The tubes were

cen ri?ﬁge At ah6Lt 6080 q‘BB Defindth g Lt SompeLtmmenErisnsst
phosphatitylgho e fotaal #EPEGIdES)wed pligppiedyanH-ared Rt HREPE),

LiposoBliksample aciyatiander -pl analysis. These aliquots (50 vjals) were
. kept for a period of gpmonrt%g{c%é}:%ﬁ%lﬁr%ﬁl e end ﬂ%@@ﬁ?&)}“@% &
- desired digmefss were slightly hemolyzed (vehicle-treated non arthritic rat; # 2, # 5,

0338] # 9, it IPviehicle, : itj ) . E3-treated. arthritic rat
E }1#3@, #5 1';391_1-treag(%3¥§§tﬁii{t% ?a%@%gé’ %%%%i;‘%ﬂ‘é@f@i“‘%%ﬁ%& e for
exampley RY SORETGER ARt errdnterfagal relyresripBiva0foBatemEz 2258 and

hydroxsﬁﬂaﬁgtmemd@@y%tﬂm@nﬁ&mgéu{&%ﬂl&w&%ﬂg&ﬂ&ﬂé&ﬂ&%@jﬂato'ogica'

microc grﬁersruggergc{%aup}% 1-§-3-4- . 50 vials): A part of blood sample was
ollected i tubes LbRt ﬁ%ﬁ% g depypiy Sitieas(Pogummpeiposomes,

albumingeierespliatio ot perauisters naseppeidEned Rdbe saysphihe collection
and the samples were not stored. The hematological parameters including
red blood cells, white blood cells, platelets, hemoglobin, hematocrit were
measured with a hematology cell counter (D 24). Some hematological
parameters were not measured d@# to the clotted samples
(vehicle-treated non arthritic rat: # 10; E3-treated arthritic rats: # 59, #67,
911-treated arthritic rats: if 16). 7. Paw evtokines levels




[045010n Day 24 (5 days after the last i.v. bolus injection or 24 hours

after the last p.o. administration) (after X-rays radiographies), each animal
hindpaw (arthritic and non arthritic rats) was weighed and was collected in
WML ESyethylene vial. Tissue samples were frozen in li§GTd oY eR">!
and stored at -80C. [0451]Preparation ofjoint homogenates: Frozen hind
‘paws were pulverized using a Bio-Pulverizer. The powdered hind paws

macrod¥RIBiAEN mléﬁ%&fﬁﬁ%&éﬁéﬁi&%&ﬁhpﬁ%i iR GRUAIBIAG RS

supplemented with 50 ul of anti-frotease cocktail and homogenized on ice
(

Pharmpesir 0t B el R ilisbue MoeY(509% of the maximal speed).
[8339]HOoMogsnateswerRihep amnitibigachabe g x-aifos i prntiesdls4€ and

. sypernatants were filtered through 0.2 ym Sartorius filters, aliquoted and
sustaing I GoaY RSP B AR SR ST Btk g mers
contaitéyelbeofriddbaitRatch M EhiiSA Rt wist RibADR:Batcin 20316, iR &Haped

. ;. Systems, France) , IL-111Rat 1L -113 EL| it, ref RLBOQ, Batc
aricle) Y3 R R e A e B R R
polyesBeadiydnreRIf@iete0sanppd 236droR & S yorshsiatricen ratdv

oylalodiel SELMS Pc%g%%ﬁa%%ggi’?gfgﬁg%l "Khich S12558 g dend T
ethyl-rghgpaingonsirgadidlesinlarwird awistmifrmairblednettacidabiebigacid
el B0C B, X.ray Analvars. 104510 Doy 54 oot Hloed coloptie”

., stored at -80C. 8. X-ray analysi n Day 24, after blood collectin
s B S W 68 G LR 7 G B AT BT B Pory-D-
(-)-3-hgtitatyedtfoicastessment of joint lesions. X-ray analysis was focused on
aaoficulas rasions, Articylar spage, Periasten.abnaaliies nbot s

]ﬁindpaws. fﬂ e radlllographles were analyzeérby foo Ing isevgrﬁ e LS IS

readii}daﬁmminhfdézmmus@@@aﬁw@bmemm@ M@@r@ﬁzﬁﬂms}oint
Theraﬁﬁh%ﬁ%@f@éﬁ%n%?@?@?ﬁ%ﬁﬁ@ %%dﬁé@ﬂ@@éﬁ&?%ﬁﬂfo%%ﬁs%%%mﬂy

the first six items were analyzed independently by’looking at the worse
placedrifa $SODIARE ParibE aISHEABRSAON RO Enian SR BcGaigra e R s iUt bag

or vial%ﬁ}lihh 'gfa%%iﬁﬁ%lf@ega@w@H};ﬁb&a%m&aéﬁéé@tﬂﬁﬁrﬁ@%ﬁmal damage).
Therefore the total score goes from 0 to 28. The radiographic, .

0341} e rpref A RBRHISRS W%’fﬁ%&%@?@%ﬁ?‘iﬂmw § Brintidyage

forms abdutsthblatimils, (apaikd, powittrcatad)e sQibsenvaiansdddad)Gne

: animal (# 65),died at D,23 after indomethacin administration (bhefgre the
oo R B o e D RS o
insuffbﬁpness_ion of results [0455]All results were reported as Mean S.E.M. of
[03421L0 rats Fb?fﬁféibgfﬁé‘ Qoﬁh%%%%&'ﬁ?&%oéﬂéh BapnoliAg E@Es&?&?ﬁ@ﬁ@@ﬂl%gﬁlém

calculated from the mean value of the right and left paw volume. Arthr

is mixglgeith padaarsgRYasR HGH she SupATRTHS R GRE sliRg Hut ol PR sPeh pife

starchPAVYSse] B RREIGE RIS, FaRD 8RR eR! AvalkaiachDitdha i tensityef $h8sphate
level of yocalization re_cordﬁd for each animal (mean qf 4 values: 2.

or gUIE NG SN RIFHRACPHUCBETLLAS & SnRiBTo P SP e L SRR P dhse
compos@iecateiaiag hhontbeeneeanmvialue: of the nghigld-tehtesrashriticsgtnpor a
mean value of vehicle-treate thriti up- mean value of treated , .
o o AL S A A USRI oAk AFTRE o TOOT e
compagisigfst aheerprasset i yreans thdirtip astis ¢lafgmddnightfivpeisit evasly

o BB ASSEEh DTS P DR MY, 206 GBI T SRR AR Ry

effective unit dosage forms such as tablets, pills and capsules, This solid preformulation
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levels (IL-6, IL-Ip, TNF-a and TGF-pl) of each hind paw was expressed in
pg/ml. Circulating levels of TGF-131 was expressed in pg/ml. Radiological
index for each parameter (demineralization, erosions, perlostal reaction

YR Heed&8mage, space joint, osteogenesis deformity) and RO} S2006/013921
radiological index (total score) were calculated from the sum of the scores
obtained for each parameter. The inter-group significances of the

ComPOSéf&i}dﬁ&i‘él 5%%&%%@@@%%%@@&? drpgrdnseribethehioveatehtaining
from 0. Ve BV eas é&i&ﬂ%ﬁiﬁé’ﬁf@s@&%@%ﬁﬁ&yﬂg é&@?@% pills

(test or Mann- hltney Rank Sum Test when equal variance or normality

of thie niyt RATRRPSTINS AePLRAIR Ry ReaTEe SAsrrABEd iRy e dvlaspantorm

affordingaibiesdofivahécle prelatedaicyn (arth @H@lﬁgré)tﬁa@hﬁst anel1Ddas @nbrise an

ndom hacm treated gro swer ses y the 1-way naIyS|s of
inner dosa Aafce %ﬁ%ﬁoﬁ%’weﬁ%@nfﬁé aﬁtﬁf ﬁ?rﬂbet%?@s? ANSTOELERRGVer

the fonnﬁrVStﬁ OBcwas porsis eaed»asesagaﬂétbhmhnﬁdhﬁaml siicalthmalysisswasesist
for T, is 1. NOCIC ptlve response
disinte \E/%C%Iiﬂzlgﬁ%%%%% 3 %ggé%ﬁ% own |n e%# nd Ei“'—slgure on 14,
duodenyeqideibe pelescrisoleseewasvatiay c@@latms caBbe 1EAUfBBTCANIEAGS
layers ot $SabhY ?@&‘éﬁ mPIAMEHARIR E3unfnd O%Jp%lsrﬁ'é}ﬁda@ﬁ@ ritig g{g‘\ﬂﬁ% of

resp ectlve @/ Lndomethacin strongly and s %Enlflcant %( decrease
Polymeﬁsaeéf) rushtderiakiar Sellptegitelalseqkand ocdaarispeieut -3768

[0343] mV (Wﬂﬂﬁﬁbla@ﬁkfgckw%iiwﬂgaﬁﬁd}m‘de (Yo [phiRiten ntd %At %ézgsalggst&s
m re arthritic' gro
polyoxy ff%‘}yf S @%ﬂé?’g% %&ﬂﬁ@%@gﬂ‘@ 5906 %3 %@%% héh?fh\%nﬁ@ &
SpanTM2kglv6B 8D dA SindCBri@kitoan gl;tham susigrifictnty glegrenbeshiR@iently
Ci \Y a 4167mV % inhihition 70/)a
compe RSRERINE SIS AR AL LD T 00 50
will be M@W@&MW@W@W@ ailied f40dxemBR 7988 hoypDe24: 0

phmageggcggggc%g%voeﬁégsg;pdg%%v 2 days at D 14 and D 19) strongly

and SI% |f|cantly decreased the nociceptive response by about -3932 (%
i

[9344] innibiti )SFaOnsIBEY hy PR s Btien conwsr delly tealabloisia,
emuism&a@@@@wcmt@mﬁmdﬂ@émmrqaheom@ém@rmwﬁﬁawfal@ 1347
Lininh 6@@ 79 326 mvgg 24 547 30}3 VE ﬁ&*fS 345 mV), WO
minb SR H BB S At It AU T ipo11

composétiter avalinfeaticriy(2 cay de i ﬂsd;-hfécﬂlﬁ)aamm Q@gzepﬁb&fﬁﬁn@@ﬁ%lﬂer oil,

tonsdDEYMatoid B@éltls In rats vehlcl 14752795905,
cottons 5 ZS?I +§12 6&%{&9 R Aﬂl sz% %?ﬁr&l % W ormeg upon mixing with
a phospholipid (e.g. egg phospholipids, soybean phosphohplds or soybean lecithin) and water,
It will be appreciated that other ingredients may be added, for example glycerol or glucose, to

“adjust the tonicity of the emulsion. Suitable emulsions will typically contain up to 20% oil,

for example, between 5 and 20%. The fat emulsion can comprise fat droplets between 0.1 and
1.0 .um, particularly 0.1 and 0.5 .um, and have a pH in the range of 5.5 to 8.0.
[0345] ‘The emulsion compositions can be those prepared by mixing an NGF
antagonist (such as a nerve growth factor antibody) with IntralipidTM.or the components
thereof (soybean oil, egg phoépholipids, glycerol and water).

107



* % inhibition079100 91144681347547 10 mg/kg i.v.143492307 ** %
inhibition07491 Indomethacin438615111552 3 mg/kg p.0.235398508
(over 10 days) % inhibition07174 Values are expressed in mV as Me

a
WEARAOALIHG animals per group except at D 24 for Indomethg(cﬂffrﬁ[tsr%zé}@()r)ﬂmg21
Dunnett t test : * P <0.05 vs vehicle-treated arthritic rats 2. Body weight

[0457]As shown in Table 12 and Figure 19, a marked decrease in the

[0346] Dody wejghhgicnwas pisriecinAikibhaiRIndecolpasieomtbsagRnsions
arthritic rats from D 0 to D 14 due to arthritis establispme%eﬁg[op aln

in pharmgeraEGaHY RESFRRY S ATFEYRES CHepB B a g Rift At e dreRse iR Weight
powderGOmMpAIgada kel artsitlorais(2Btdnva 2die plg)r{Bredtntl{fesieptable
ever, no Si

.. P<0.05). Ho nificant diff in weight
cxcipioqs 4 SAMECHTSuPR TR B (LR b (RS Ph By e e
oral or ranel sigpifigantioine fenked!ior lnydsmithiied-Feame oy Braigmrygrods ier

pharmag'eou TR é&%@ thiIJsé?in%L}n ‘tgeangﬂﬁ_ﬁm o) 43 838bli4 solutions
compared to the vehicle-treated arthritic groug#é%% 5vs 218 3 gé%

. Aft
may beE@atbediernild fngitbeinebalipnglevieror 1y, B HRighiNG ?&f’g&ﬁd
to a facB R SIORICANIY-IREFRAP R AR R shérEouta oK Wi iR HTHAX SB1 M6, 30gndion

at D' 24 compared to the vehicle-treated arthr'fic roup, (264 5gvs 218
or pow gwmﬂéﬁ@iﬁsMth?éi%‘t%??@ﬂ@f‘?ﬁ??aé’n‘bgﬁ £ ‘BSEH({’?‘E% g .
which ABighmesieratehsanthsigrifioaitty ineteased from D 18 to D 24 with a

onam XY Of s 470.10,24 conpered e el sl A

KITS COMPRISING ANTIBODIES AND POLYNUCLEOTIDES OF THE
INVENTION | |

[0348] The invention also provides kits comprising antibodies or polypeptides for use
in detection and/or therapy. Accordingly, in some embodiments, the kits comprise an
antibody E3. In some embodiments, the kit comprises any antibody or polypeptide described
herein.

- 10349] * In other aspects, the kits may be used for any of the methods described herein,
including, for example, to treat an individual with pain (including post-surgical pain,
rheumatoid arthritis pain, and osteoarthritis pain). The kits of this invention are in sujtable
packaging, and may optionally provide additional components such as, buffers and
instructions for use of the antibody in any of the methods described herein. In some
eﬁbodiments, the kits include instructions for treating pain. In some embodiments, the kit
comprises an anti-NGF antagonist antibody described herein and instructions for treating
and/or preventing rheumatoid arthritis pain in an individuval. In other embodiments, the kit
comprises an NGF antagonist (such as an antj-NGF antagonist antibody) described herein and
instructions for treating and/or preventing osteoarthritis pain in an individual. In some of the

embodiments, the anti-NGF antagonist antibody is antibody E3.
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Table 12. Effects of E3 and 911 after i.v. injection (2 days: D 14- D 19) on
body weight in rheumatoid arthritis in rats DO 03 D4 D5 06 07 011 D12

D13 014 chicle i.v. 197 215 222 232 236 244
WO 2006/110883 PCT/US2006/013921

[0350] In another aspect, the invention provides kits comprising a polynucleotide
encoding an B3 polypeptide as described herein. In some embodiments, the kits further

comprise instructions for use of the polynucleotide in any of the methods described herein,

METHODS FOR ADJUSTING THE AFFINITY OF AN ANTIBODY AND METHODS
FOR CHARACTERIZING A CDR '

[0351] We have developed a novel method for charactetizing a CDR of an antibody
and/or altering (such as improving) the binding affinity of a polypeptide, such as an antibody,
termed "library scanning mutagenesis". Generally, library scanning mutagenesis works as
follows. One or more amino acid positions in the CDR are replaced with two or more (such
as3,4,5,6,7,8,9,10,11,12, 13, 14, 15, 16, 17, 18, 19, or 20) amino acids using art
recognized methods. This generates small libraries of clones (in some embodiments, one for
every anino acid position that is analyzed), each with a complexity of two or more members
(if two or more amino acids are substituted at every position). Generally, the library also
includes a clone comprising the native (unsubstituted) amino acid. A small number of clones,
e.g., about 20-80 clones (depending on the complexity of the library), from each library are
screened for binding affinity to the target polypeptide, and candidates with increased, the
same, decreased or no binding are identified. Methods for determining binding affinity are
well-known in the art, In some embodiments, binding affinity is determined using BIAcore
surface plasmon resonance analysis, which detects differences in binding affinity of about 2-
fold or greater. BIAcore is particularly useful when the starting antibody already binds with a
relatively high affinity, for example a Kp of about 10 oM or lower. Secreening using BIAcore
surface plasmon resonance is described in the Bxamples, herein. _
[0352] Tn other ciiibodiments, binding affinity is determined using Kinexa Biocensor,
scintillation proximity assays, ELISA, ORIGEN immunoassay (1GEN), fluorescence
quenching, fluorescence transfer, and/or yeast display. In other embodiments, binding affinity
is screened using a suitable bioassay. | | '
[0353] In some embodiments, evety amino acid position in a CDR is replaced (in
some embodiments, one at a time) with all 20 natural amino acids using art recognized

mutagenesis methods (some of which are described herein). This generates small libraries of
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272 277 282 289 +2 +2 +2+2+2 +2+2 +2 +2 +2  over 10 days****+*

WO 2006/110883 PCT/US2006/013921

clones (in some embodiments, one for every amino acid position that is analyzed), each with a
complexity of 20 members (if all 20 amino acids are substituted at every position).

10354] In some embodiments, the library to be screened comprises substitutions in
two or more positions, which may be in the same CDR or in two or more CDRs. Thus, in
some embodiments, the library comprises substitutions in two or more positions in one CDR.
In other embodiments, the library comprises substitution in two or more posiﬁens in two or
more CDRs. In still other embodiments, the library comprises substitution in 3, 4, 3, or more
positions, said positions found in two, three, four, five or six CDRs. In some embodiments,
the substitution is prepared using low redundancy codons. See, e.g., Table 2 of Balint et al,
{1993) Gene 137(1):109-18). .

[0355] In some embodiments, the CDR is CDRH3 and/or CDRL3. In other
embodiments, the CDR is one or more of CDRL1, CDRL2, CDRL3, CDRHI, CDRH?,
and/or CDRH3. In some embodiments, the CDR is a Kabat CDR, a Chothia CDR, or an
extended CDR. |

[6356] Candidates with improved binding may be sequenced, thereby icieﬁtifying a
CDR substitution mutant which results in improved affinity (also termed an "improved"
substitution). For example, as demonstrated in Example 1, use of this method permitted
identification of a single substitution which improved binding, even when an estimated 18
other substitutions at the same amino acid position resulted in no binding (i.e., loss of
antibody function), Candidates that bind may also be sequenced, thereby identifying a CDR
substitution which retains binding, 7

[0357] In some embodiments, multiple rounds of screening are conducted. For

- example, candidates (each comprising an amino acid substitution at one or more position of
one or more CDR) with improved binding are also useful for the design of a second library
containing at least the original and substituted amino acid at each improved CDR position
(i.e., amino acid position in the CDR at which a substitution mutant showed improved
binding). Preparation, and screening or selection of this library is discussed further below.
{0358]  Library scanning mutageneﬁis also provides a means for characterizing a CDR,
in so far as the freqz;ency of clones with improved binding, the same binding, decreased

binding or no binding also provide information relating to the importance of each amino acid
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Values are expressed in grams as Mean S.E.M. n=10 animals per group
except at D 23 and 1324 (n=9) for Indomethacin Dunnett t test ; * P <0.05
vs vehicle-treated arthritic rats WO 2006/110883PCT/US2006/013921 3.
PRVsILHE [0458]0On D 14, a randomization was performe(‘f frordereg!*?*
obtain homogenous groups in terms of paw volume. As shown in Table

13, on D 14, the hindpaw volume (mean of the right and left paw volume)

position mmigﬁmﬁw&@aaﬁbﬂyaﬁhghmmpbﬂhﬁbnMIBpﬁ apbeitiongrbtip

con rofB, 008 YAk 4,008 h(SHent 8 B0 OB Idomeinen @

signiti cant cre paw volume
position atabm u@hkslm b@:@q:)wﬁﬁpaae@mﬁhech@d@nmm@a afmazmtgmgﬁCDR

retains bfr]rd‘.r'% Q Q%F%x\ﬁ%z? ﬁeﬁt%e%ﬁﬁt(&xéﬂg/ Frgn! YoRhoR it sanekEs 1)

significantly increased the paw volume by about 0.37 mL
position va@&h@ {;?é?ﬁ?ciéaﬁ*é%&eéf Bitni tf‘ohara%s@min@@ém%smﬂwds

genemte@r@&ﬁua)@&ﬂeg&mmkﬁéﬁ@ AR dHROA &) elightiyand sianfiaanibht
increased the paw volume b ?33/ about 0.36 mL co red to the

amino aqid jiprluing il A0aine grstsp PRrBn i BRGEF BIPAAO be Taple

changed b3 vihitecianodBtentiidlidater fow antaiiands d&y@a@eﬂ:ﬂmlﬂﬂ&bm pAalv

CIgum inr el‘lmat0|d arthritis in rats Day D14D24 Indomethacin 3 mg/kg
TBvEFr T Gays 2.081.59 0.060.03

10359} In some embodiments, candidates with improved affinity are combined in a

exemph%{ 16

second library, which includes the improved amino acid, the original amino acid at that
position, and may further include additional substitutions at that position, depending on the
complexity of the library that is desired, or permitied using the desired screening or selection
method. In addition, if desired, adjacent amino acid position can be randomized to at least
two or more amino acids. Randomization'of adjacent amino acids may permit additional
conformational flexibility in the mutant CDR,which may in turn, permit or facilitate the
introduction of a larger number of improving mutations. In some embodiments, the library
also comprises substitution at positions that did not show improved affinity in the first round
of screening. A
[0360] The second library is screened or selected for library members with improved
and/or altered binding affinity using any method known in the art, including screening using
BIAcore surface plasmon resonance analysis, and selection using any method known in the

art for selection, including phage display, yeast display, and ribosome display.

Advantages of the nzéthbds Jor adjusting the affinity of an antibody and chamcterz‘zfng-a CDR
10361} The methods are useful for pre-screening CDR amino acid positions in order to

identify amino acid substitutions that improve binding or refain binding. Pre-identification of
| important residues, substitution that improve binding and/or substimﬁong that retain antibody

fimction permits efficient design and screening of an affinity maturation library.
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Values are expressed in rnt as Mean S.E.M. n=10 animals per group
except at D 24 for Indomethacin (n=9) Durmett t test : * P <0.05 vs

vehicle-treated arthritic rats 4. Arthritis index (04591As showy.J ,
8R 13°¢41¥RE arthritis index was 10.1 0.8, 8.7 0.6, 10.2 O%@@%Mﬁo&ﬁbn

and in vehicle- indomethacin-, E3-, and 91 1- treated arthritic groups,
respectively. Indomethacin strongly and significantly decreased the
[0362]arthritisThd preafteniditad/iibaypinl (fochfdaysiiby alChikimdmrofidsout

-8.0 compared to the vehicle-trea rthrigic_Qra ot
compr g Y G 9 0 A b 10} et SHECk il otliblaeBk
for bindom paretgentHEheahisiaitrosttod mahstio beospd 1o idemily vy begtvtigng hat
imprm%lén{&iﬁ ng/kg i.v. on D 14 and D 19) did not affect the arthritis index
comparéd to the vehicle-treated arthritic group (10.9 0.7 vs 10.7, 0.6).
[0363)wO 200br1useEPEibraToB)aagpaach positiopray RELLOBES Ehaome

embod@hdn®fIBhé Wt HNBCLIOPetAavSbhikd oPsisiian o iitisnrdsnsehgumeatoid
arthritis in rats Day D14 D24 vehjcle j.v. 1Q.110.7 0.8056 .
methods such as BlAcore which provide defailed kmetic information. Screening methods are

generally impractical when larger libraries are screened. Instead, selection methods, such. as
phage display, yeast display, and ribosome display, are commonly used to identify clones that
retain binding. Phage display and ELISA assays may depend heavily on the concentration of
the protein sample prepared from the clene, and thus tend to be heavily biased towards clones
that have increased expression, increased stability, or decreased toxicity, rather than
identifying clones with increased binding affinity. In addition, differences in expression level
of the clones may mask small improvements in binding affinity. These disadvantages are
particularly acute when an antibody with high binding affinity is used as the starting material,
because very low levels of antigen must be used in order for screening to be sufficiently
stringent.
[0364] By contrast, the methods of the invention, such as randomization at each
‘position (in some embodiments, one position at a time), permits introduction and.
characterization of the effect of the substitution of, for example, all 20 amino acids at a given
position. This analysis provides information as to how many substitutions at a given position
are tolerated (i.e., retain antibody binding), which in turn, provides information relating to the
importance of each amino acid for antibody function. Further, substitutions that result in
improved binding can be identified, even under circumstances in which many or most of the
substitutions at a given position yield non-functional (non-binding) antibodies. By contrast,
alanine-scanning mutagenesis, which is commonly used to identify important CDR positions,
~ provides information relating to whether the substitution of alanine permits or prevents
binding. Genetally, positiéns at which an alanine substitution prevents binding are removed
from the affinity maturation library. Ini many cases, however, alanine may be a poor
_ substitute at the CDR position.
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E310.211.4 1 mg/kg i.v.0.40.4 Arthritic9119.410.9 Rats10 mg/kg i.v.0.70.7
ndomethacin8.7 3 mg/kg p.0.0.6 over 10 days Values are expressed as

Mean S.E.M. (score) n=10 animals per group except for ind Hé ' 031
WRSPOHIPEL t test : * P < 0.05 vs vehicle-treated arthritic ra%sgﬁ ga@v%]m:”2

cytokines levels [04601As shown in Table 15, on D 24, the left and right
paws cytokine levels were increased in arthritic vehicle-treated group by a
[0365] Maximiwprefaboatidds @lsdfamd ([deEfaparmianBolPGRadpyitolgf the
Co to the non=arthritic vehicle- ignifi
otectof Gt I (L Sl O el T opy ey i Mt aad
select matyorgtetios, sineleytoleihe s1éybts pesriirthiciprrapedis i fimpasiere and
on 2429 ; 36R:5:M51AAPArkcAa0 .4,
mtstion g B T S L pofm T
IL-6, IL-13, TNF-a and TGF-pl respectively. Indomethacin slightly, but
03667 Sionifigantit.decieasad dhaGhtll Ryehifrsight pifviaftendangtgitathe
. p.o, f(fc_)r 0 days) by about 1.3 times com%gred 0 three \é%m%!e -tcrgsat%d "
binding SRRRHERIGIOMG PYSEYALA H87588) AL e % FOA e o) PLoR e s RS P RaT
identificARQdify dhz@, fiiGess of thulfdayéiss. Al stydlat, butnotisiimificantsefdc CWES
observed in the left paw. E3{1 ma/kg.i.v. '
tht resu G PR R A A ?ﬁ%&ﬁg—%} IE- %&83'1\]{1':&51 S?:",%g’rpw%
improve bafink3dfeirg ssiing bothipawstedrmpat etor Tachenilscndhia ahafiRAtic

. . gropp. 911 A i the IL-113 level in
Spe“‘ﬁmg(g%fé%%\?}vn%g‘%n%% %é%%ﬁ&é%cﬁ%?e%ﬁ%ﬁ%tﬁ%%%ﬁ%ﬁ% (6215.3 666.7 Vs
[0367] 4007 TheSOlayimeraaRicsRETPEI MR LY ERIFORVS BBt Baws.
inventiod.able 15. Effect of E3 and 911 after i.v. injection (2 days on D 14 and D

19) on paw cytokines levels in rheumatoid arthritic rats

clone.

EXAMPLES
Example 1: Humanization and affinity maturation of mouse antagonist anti-NGF
antibody 911

A. Géneral methods

[0368] The following general methods were used in this example.

Library generation
[0369] Iibraries were generated by PCR cassette mutagenesis with degenerate

oligonucleotides as describéd in Kay et al. (1996), Phage display of peptides and proteins : a

Jaboratory manual, San Diego, Academic Press (see, pages pg 277-291). The doping codon

NNK was used to randomize one amino acid position to include 20 possible amino acids. To
randomize one amino acid position to include only a subset of amino acids with specific

| properties, doping codons were used as described in Balint et al, (1993) Gene 137(1):109-1 8).

Site directed mutagenesis was performed using recombinant PCR as described in Innis et al,

(1990) PCR protocols: A guide to methods and applications (see, pp. 177-183).
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Small scale Fab preparation

[0370] Small scale expression in 96 wells plates was optimized for screening Fab
libraries. Starting from E. coli transformed with a Fab library, colonies were picked to
inoculate both a master plate (agar LB + Ampicillin (50 pug/ml) + 2% Glucose) and a working
plate (2 mi/well, 96 well/plate containing 1.5 mL of LB + Ampicillin (50 pg/ml) + 2%
Glucose). Both plates were grown at 30°C for'8-12 hours. The master plate was stored at
4°C and the cells from the working plate were pelleted at 5000 rpm and resuspended with 1
mL of LB+Ampicillin (50 pg/mi)+ 1 mM IPTG to induce expression 6f Fabs. Cells were
harvested by centrifugation after 5 h expression time at 30°C, then resuspended in 500 pL of
buffer HBS-EP (100 mM HEPES buffer pH 7.4, 150 mM NaCl, 0.005% P20, 3 mM EDTA).
Lysis of HBS-EP resuspended cells was attained by one cycle of freezing (-80°C) then
thawing at 37°C. Cell lysates were centrifuged at 5000 rpm for 30 min to separate cell debris
from supernatants containing Fabs. The supernatants were then injected into the BlAcore
plasmon resonance apparatus to obtain affinity information for each Fab. Clones expressing
Fabs were rescued from the master plate to sequence the DNA and for large scale Fab

production and detailed characterization as described below.

Large Scale Fab preparation

[0371] To obtain detailed kinetic parameters, Fabs were expressed and purified from
large cultures. Erlenmeyer flasks containing 200 ml of LB+Ampicillin (50 pg/ml) +2%
Glucose were inoculated with'S mL of over night culture from a selected Fab-expressing E.
coli clone. Clones were incubated at 30°C until an ODssgnm of 1.0 was attained and then

* induced by replacing the media for 200 ml, of LB+Ampicillin (50 pg/ml) + 1 mM IPTG.
After 5h expression time at 30°C, cells were pelleted by centrifugation, then resuspended in
10 mL PBS (pH 8). Lysis of the cells was obtained by two cycles of freeze/thaw (at -80°C
and 37°C, respectively). Supernatant of the cell lysates were loaded onto Ni-NTA supertlow
sepharose (Qiagen, Valencia. CA) columns equilibrated with PBS, pH 8, then washed with 5
column volumes of PBS, pH 8. Individual Fabs eluted in different fractions with PBS (pH 8)
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+300 mM Imidazol, Fractions containing Fabs were pooled and dialized in PBS, then

quantified by ELISA prior to affinity characterization.

Full antibody preparation

[0372] For expression of full antibodies, heavy and light chain variable regions were
cloned in 2 mammalian expression vectors (Fb.911.E3 or Eb.pur.911.3E for light chain and
Db.911.3E for heavy chain; described herein) and transfected using lipofectemine into HEK
293 cells for transient expression. Antibodies were purified using protein A using standard

methods,

Biacore Assay

[0373] Affinities of anti-NGF Fabs and monoclonal antibodies were determined using
the BlAcore3000™ gurface plasmon resonancc_a (SPR) system (BIAcore, INC, Piscaway NJ).
CMS5 chips were activated with N-ethyi-N'—(3-dimethyiaminopropyi)—carbodiinide
hydrochloride (EDC) and N-hydroxysuccinimide (NHS) according to the supplier's
instructions. Human NGF was diluted into 10 mM sodium acetate pH 4.0 and injected over
the activated chip at a concentration of 0.005 mg/mL. Using variable flow time across the
individual chip channels, two ranges of antigen density were achieved: 100-200 response
wnits (RU) for detailed kinetic studies and 500-600 RU for screening assays. The chip was
blocked with ethanolamine. Regeneration studies showed that a mixture of Pierce elution
buffer (Product No. 21004, Pierce Biotechnology, Rockford, IL) and 4 M NaCl (2:1)
effectively removed the bound Fab while keeping the activity of AINGF on the chip for over
200 injections. HBS-EP buffer (0.01M HEPES, pH 7.4, 0.15 NaCl, 3 mM EDTA, 0.005%

Surfactant P29) was used as running buffer for all the BlAcore assays. -

Screening assay
[0374] A screening BIAcore assay was optimized to determine the affinity of Fab
clones from libraries. Supernatants of small culture lysates were injected at 50 pl/min for 2

min. Dissociation times of 10 to 15 minutes were used for determination of a single
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exponential dissociation rate (korr) using BlAevaluation software. Samples that showed kosr
rates in the same range as the template used to create the library

(clone 8L2-6D5, ko 1%107 57 were injected for confirmation and dissociation times of up to
45 min were allowed to obtain better kg values. Clones showing improved (slower) kog
values were expressed at large scale and full kinetic parameters, ko, and kg, were determined
on purified protein. ’fhe assay was capable of detecting differences in affinity that were

approximately 2-fold or larger.

Affinity determination assay

{037 5] Serial dilutions (0.1-10x estimated KD) of purified Fab samples were injected
for 1 min at 100 pL/min and dissociation times of up to Zh were allowed. The concentrations
of the Fab proteins were determined-by ELISA and/or SDS-PAGE electrophoresis using as a
standard a Fab of known concentration (as determined by amino acid analysis). Kinetic
assaciation rates (ko) and dissociation rates (kofr) were obtained simultaneously by fitting the
data to a 1:1 Langmuir binding model (Karlsson, R. Roos, H. Fagerstam, L. Petersson, B.
(1994). Methods Enzymdlogy 6. 99-110) using the BIAevaluation program. Equilibrium

dissociation constant (Kp) values were calculated as Kogkon. .

B, Humanization and affinity maturation of mouse antagonist anti-NGF
antibody 911
[0376] The mouse antagonist anti-NGF antibody, 911 (see Hongo et al, (2000)
Hybridoma 19(3):215-227) was selected for humanization and affinity maturation. Mab 911
binds human and rat NGF with high affinity and exhibits no significant cross-reactivity with
the newotrophins NT3, NT4/5 or BDNF. See Hongo, id. The affinity of the papain-cleaved
Fab fragment of mouse Mab 911 was determined using BIAcore analysis as described above.
The papain-cleaved Fab fragment of mouse Mab 911 bound human NGF with a Kp of
approximately 10 nM.
[6377] Humanization and affinity maturation was conducted in several steps, as

follows:

116



WO 20(16/110883PCT/US2006/013921 Ri htpan' c tokines levels
Non-arthritic Rats Arthritic Rats vehicle i.v. vehicle is. E3 1 mg/kg ix. 911

%ngqﬂﬁgélil%}g}:mdomethacm 3 mg/kg p-0. 286.4219.2214.6 21’%41‘7%'8%%5)6/%1392}.

10378] (1) Preparation of CDR-grafted template, The light chain extended CDRs
of antibody 911 (i.e., including both the Kabat and Chothia CDR regions) were grafted into
the human germline acceptor sequences O8 with JK2 and the heavy chain extended CDRs of
antibody 911 were grafted in to human germline acceptor sequence VH4-59 with JH4. The
amino acid sequences of the human germline acceptor sequences are shown in Figures 1A and
1B. “ Amino acid numbering is sequential. Using the protein frameworks noted above, DNA
sequences were designed for synthetic genes encoding human framework with the murine
CDRs. These humanized heavy and light variable domains were termed hVH and hVL
respectively. Codons were optimized for E. coli and hamster usage, Several overlapping
oligonucleotides (69-90 bases in length) extending the full length of the hVL and hVH with
two short flanking primers for each chain were used to separately synthesize the two genes by
recursive PCR essentially as described in Prodromou et al, (1992) Protein Eng 5(8): 827-9.
Resulting DNA fragments of the correct length were gel purified and then cloned into an E.
coli bicistronic expression plasmid (ampiciilin resistant). Expression of the antibodies was
~ under control of an IPTG inducible lacZ promoter similar to that described in Barbas (2001)
Phage display: a laboratory manual, Cold Spring Harbor, NY, Cold Spring Harbor Laboratory
Press (see Vector pComb3X, at pg 2.10), however, modifications included addition and
expression of the following additional domains: the human Kappa light chain constant domain
(see GenBank Accession No. CAA09181) and the CHI constant domain of IgG2a human
immunoglobulin (GenBank Accession No. P01859).

{0379} The amino acid sequences of the variable regions of the CDR-grafted antibody
(also termed the "template"), termed 8L2-4D3, are also shown in Figures 1A and 1B. The
affinity of 81.2-4D35 was determined using BIAcore analysis as described above, 8L2-4D5
bound human NGF with a Ky, of approximately 38 nM.

{03801 (2) Introduction of a peint mutation into the framework sequence. The
V71K substitution was introduced into the CDR-grafted heavy chain using recombinant PCR
site directed mutagenesis as described in Innis et al, (1995) PCR sfrategies, San Diego,
Academic Press. This substitution replaced the human framework residue with the
corresponding mouse framework residue. The resulting antibody was termed 81.2-6D5, and

the amino acid sequence of the heavy chain variable region of 81.2-6D5 is shown in Figure
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1A. The affinity of 8L2-6D35 was determined using BIAcore analysis as described above.
The Fab fragment of §L.2-6D3 bound human NGF with a Kd of approximately 15 nM. 8L.2-
6135 was chosen as template for affinity maturation.

[0381] (3) I{umanization and affinity maturation of CDRs L1, 1.2, H1 and H2.
CDRs L1, 12, H1 and H2 were subjected to humanization and affinity maturation. Amino
acid positions in CDRs L1, L2, Hi, and H2 were identified that are not essential for the
structure of the CDRs based on the Chothia canonical structure (see Al-Lazikani et al (1997)
J. Mol. Biol. 273(4):927-48); and subjected to randomization as follows. Two libraries were
prepared containing the light chain mutations or heavy chain mutations shown in Table 2, and
the grafied (mouse) CDR L3 or CDR H3, respectively, using PCR cassette mutagenesis with
degenerate oligonucleotides as described in Kay et al. (1996), Phage display of peptides and
proteins : a laboratory manual, San Diego, Academic Press, using doping codons as described
in Balint et al, (1993) Gene 137(1):109-18). Generally, the amino acid residues were altered

to residues that are more common in human antibodies, based on alignments of antibody 911
light chain and heavy chain amino acid sequences with human germline antibody sequences.
The wildtype (unsubstituted) amino acid residue was also represented in the library with the
exception of CDR H2 residue 50, a methionine, in which the wildtype methionine was 1ot
represented in the library. Methionine residues are subject to oxidation; thus, replacement of
that residue was expected to improve stability of the resulting antibody. The libraries of Fabs

were cloned into vector pComb3X plus the human CHI and Cx regions, as described above.

Table 2: _

1. Heqvy chain HI/H2 library;

CDR-H1

134 was changed to F, L, V, S, P, T, A, or 1
N35 was changedtoN, T, S,or Y

CDR-12

‘M50 was changed to all 20 natural amino acids
A62 was uchanged toAorS
L63 was changed tol.or V . .
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2. Light chain LI/L2 library
CDR-L1

$26 was changed to S, A, V, or F

D28 was changed to D, A, S, or Y

H32 was changed to H, N, K, D, B, Q, or Y
CDR-L2

Y50 was changed to Y, D, A, or 8

151 was changed to I, T, A, or V

154 was changed to F or I
S56 was changed to Sand T

[0382] For affinity screening experiments, each library was further paired with the
corresponding CDR-grafted light or heavy chain (for example, the H1/H2 library was paired
with CDR—graﬁed light chain), the antibody was expressed, and affinity to human NGF of the
individual clones was screened using the BIACORE surface plasmon resonance (SPR) system
(BlAcore, Inc. Piscataway, NJ) according to the manufacturer's instructions and aé described
shove. kog, k;,n and Kp were determined. Antibody clones were ranked based on kg rates,
since generally most variation in affinity is seen in k. rates, and further becanse kog rates are
independent of antibody concentration.

10383} The sequence of clones that bound was determined and the sequence of clones

that bound is shown in table 3.

Table 3: L1 and L2 amino acid sequences, H1 and H2 amino acid sequences, and
Kinetic data for clones that bound following affinity screening of H1/H2 or L1/L.2 library

clones.

CDR 1-2
mutants
kinetic data

Tight chain CDRLI CDRL2 Kon Ko

tibrary clones
Paired with 812 (s-1) (nM)
hea_vy chain

AA sequence AA sequence
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TGF-131 148.4 846.1 423.4 604.6 335.6

pg/m , as Mean S.E.M. n=10 animals per group except for
Non-arthritic/vehicle (Right paw), Arthritic/vehicle (Left paw) and

MAGHIEEHANR (n=0) Dunnett t test : * P < 0,05 vs vehicle-treatéd HHHIE !

* Values are expressed in

rats 6. Measurement of circulating TGF-131 [0461]As shown in Table

16.011 D 24 _the serum TGE-Rllevel was-inereas

ad-in
TTCTCAO T U T T It

arthritic

8L2”6%h|cIe-tre%%ésg%Ir§§gL§ompared ot E(;e}”:{non arthritic vehicle tre\rg’tgd ;Fgup
(comog 1715.7, 1984 1 ysi0269.9 2142.8)cIndpmethagin significantly
ecreased the serum TGF-P1 level after 3 mg/kg/day p.o. (for 10 days) by
1126 about 1.5 tmess compared fo thelvehieketireated arthritic grawsp-457220.2
3194.1 vg 81715.7 1984.1). E3 (1 mg/kg i.v. on D 14 and D 19) and 911
(10 mg/kg i$5entD 1 5k D 19) sighificARt¥ecteased the serum
TQE-P| lgvel so that.the-cytokine levelin E3- and-911-treated groupgs were
L208 comparabl%ﬂﬁtﬁ%%ﬁmobserved N vahIdig-treated non artw'ﬁit‘%’@rouﬂ1
(69408.8 3926.73nd07314.5 36424 respegtivaly, vs 60269.9 2142.8).
Table 16.|Effect of E3 and 911 after i.v. injection (2 days on D 14 and D
Lo7  19) on sefemsb&ieddhdevels in rheussatesd arthritic rats | 5.6e-4 | 14
(SEQ ID NO:22) (SEQ ID. NO:23)
181 RAFOALSNOLN YISRFHT 7.4e-4 |18
(SEQ ID NO:24) (SEQ ID NO:25}
L6 RAFQSISNQLN YASRFHS 82e-4 |20
(SEQ ID NO:26) {SEQ ID NO:27)
Heavy chain CDRHI1 CDRH2 | o *Kp
library clones
Paired with 6D5 | A4 sequence AA sequence D) | @M
Light chain
8L2-6D5 GFSLIGYDIN MIWGDGTTDYNSAL le-3 25
(control) (SEQ ID NO:9} (SEQ ID NO:10)
H109 GFSLIGYDSN IIWGDGT'TDYNSAL l.6e-4 |4
(SEQ ID NO:28) (SEQ ID NO:29)
H19 GFSLIGYDLN TTWGDGITDYNSAY 24e4 |6
(SEQ ID NO:30) (SEQ ID NO:31)
H222 GISLIGYDVT GIWGDGTTDYNSAV 3.8e-4 195
{SEQ ID NO:32) (SEQ ID NO:33)
H225 GFSLIGYDVT GIWGDGTTDYNSSV 3.8e-4 - 19.5
[SEQ -ID NO:34) {SEQ ID NO:35)
Hig GFSLIGYDAT GIWGDGTTDYNSAV 42e4 | 105
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Non-arthritic Rats Arthritic Rats WO 2006/110883PCT/US2006/013921
Values are expressed in pg/ml, as Mean S.E.M. n=10 animals per group
except for Non-arthritic/vehicle (Right paw), Arthritic/vehicle% ef/'%)g[ Vﬂ’%f@iggzl
WRIZIHEHHEEM (n=9) Dunnett t test: * P < 0.05 vs vehicle-treated arnritic
rats 7. Hematological parameters [0462]As shown in Table 17, the
hematological parameters such as white blood cells and platelets were

greatel iregehitteteedted arthrific¢ ¥ags i cdnparison to yehicle-treated
non arthritic rats (Student t test P<0.05), whereas the red blood cells

H9 hemogléBildRd Hematocrit (SthEEFE ISP BLH5) werd fﬁﬁ&ﬁang;éa'?' .
Indomethacin d|d not ect theib rameters after 3 mg/kg/day p.o
(for 10 dgi/%g} compare to the ye 88 %%%@d%%’)(hrltlc grpup. E3 (1 mg/kg

Ty Evoom DA 9) did ot @@;@B@@Q@@gmramete 'S gprnparesi4o
the velhicle-treated arthritic group. 911 (10 mg/kg i.v. onD 14 and D 19)
did not|affeg) thee blooth parametdiECoipaiedito the vehicle-treated
arthritic group, Table 17. Effects of F3 and 911 after i.v._injection (2

HI7  days oh 87 34T4REPS 19) on blobd PHERARFASH theumatdideatthritis h rats
(Measur ntat D 2 Nonveh ix.8.00.9815.142.6322
Arthritig O?g%%fi%g'%%%) Ratsn E(gﬂ : 9§ %n 9rjlr =

128 T GFSLIGYDST SIWGDGTTDYNSAL 75e-4 | 187

(SEQ ID NO:44) (SEQ ID NO:45)
] _

AA in bold were randomized as md:cated above
*KD calculated using ke, 464 M gt )
#¥For convenience, “e” as used herein denotes “x10.” Thus, 4e4 interchangeably means 4x1(".

© [0384]

CDRs containing thé following substitutions retained binding:
CDR-H1

134: §,L,V, and A bound.

N35:N, T and S bound.

CDR-H2

M50: M, L, G, Q, S, L. bound.
A62: A and S bound.
L63; L and V bound.

CDR-L1
826: S, and F bound.
D28: D, §, A, Y bound.
H32: H, N, Q bound.
CDR-L2
Y50: Y bound.
151: L T,V, A, bound.
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F54 ; F bound
§56: S and T bound ,
[0385] CDRs confaining the following substitutions were selected generally based on

binding affinity and combined into a single clone, termed H19-L129:

CDR-H1: I34L; N35N (no change)

CDR-H2: M50I; AG2A (no change); LO63V

CDR-L1: 8265 (no change);, D28S; H32N

CDR-L2: Y50Y (no change); I517T; F54F (no change); S568 (no change)
[0386] These mutations were combined (by amplifying the H and L chains by PCR,
‘cutting the PCR products and vector (pRN8) with restriction enzyme and performing a 3
fragment ligation) into a single clone, termed H19-L129, which also included the grafted H3
and L3 CDRs. The sequence of the heavy chain and light chain variable regions of H19-L129
is shown in Figures 1A and 1B, and Table 4 shows the amino acid sequence of CDRs L1,12,
1 and H2. H19-L129 bound NGF with a KD of approximately 1 nM, as determined using

BIAcore analysis as describéed herein.

Tabled: Amino acid sequence of CDRs HI, H2, L1 and L2 and kinetic data for
combined clone H19-L129. '

Combination CDRLI CDRI1.2 Ko *Kp

clone; mutations

in CDRs H1, 72, | CPRH] CDRF2 1) | @om

11,12 AA sequence AA sequence .

HI19-L129 CDR-L1: CDRLZ: 1.1e-4 3.5
RASQSISHNLN YTSRFHS

(SEQ ID NO:18)
CDR HI1:
GFSLIGYDLN

{SEQ ID N0:30)

{SEQ ID NO:19)
CDR-HZ:
TIWGDGTTDYNSAV

{SEQ ID NO:31)

*KD calculated using k. 4ed M5
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n =9 Indomethacin 21.7 6.93 11.8 35.0 705 3 mg/kg p.0. 2.50.31 0.6 1.5
111 over10daysn=9n=9n=9n=9n=9
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[0387] (4) Affinity maturation of H3 and L3 CDRs. Affinity maturation of the H3
and L3 CDRs was carried out in two steps. First, in a process termed "library scanning
mutagenesis", each amino acid residue in H3 and L3 was individually prescreened in order to
identify amino acid positions at which a mutation resulted in increased binding affinity to
human NGF. Based on the results of the library scanning mutagenesis (also termed "small
library randomization analysis"), a subset of amino acid positions in H3 and L3 were selected
for preparation of the affinity maturation library, and the affinity maturation library was
screened for affinity to human NGF using BlAcore analysis as described herein. Itis

appreciated that these techniques can be generally applied.

(a) Library scanning mutagenesis

[0388] Each amino acid position in the H3 and L3 CDRs was individually pre-
screened for substitutions which resulied in increased binding affinity to human NGF. The
frequency of amino acid substitutions at any given position that resulted in improved binding,
the same binding, worse binding or no binding provided information relating to relating to
positions in the CDRs that can be changed to many different amino acid (including all 20
amino acids), and positions in the CDRs which cannot be changed or which can only be
changed to a few amino acids. Amino acid substitutions resulting in increased binding
affinity were also identified. Based on the results of this screening, a subset of amino acid
positions in CDRs H3 and L3 were selected for preparation of an affinity maturation library,
{03891 Individual Fab libraries were prepared in which each amino acid of L3 and H3
CDRs was randomized to all 20 amino acids, one at a time, resulting in several (5 libraxies for
the light chain and 13 libraries for the heavy chain) small libraries, each with a complexity of
20 amino acid possibilities at each amino acid position. In all cases, the native (..,
unchanged) amino acid was represented in the library, Libraries were prepared by PCR
cassette mutagenesis with degenerate oligonucleotides as described in Kay et al. (1996),
Phage display of Peptides and Proteins. a laboratory manual, San Diego, Academic Press,
using the doping codon NNK to randomize one amino acid position to include 20 possible
amino acids. The $1.2-6D5 (the CDR grafted antibody, having the framework mutation
V71K) served as the template for library construction because the lower affinity of the CDR
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Values are expressed as Mean S,E,M. Anova: P> 0.05 vs vehicle-treated
arthritic rats 7. Hindpaw weight [04631As shown in Table 18, the left and

right hindpaw weight was greater in vehicle-treated arthritic rats than in ‘
VehieRs 478882 d non arthritic rats (3.43 0.11 vs 1.98 0.01 and’§%3959 413921
vs 1.99 0.02g, respectively) (Student (test.or Mann-Withney P<0.05).

. Indpmethacin significantly decre the hind s, weight af _
araied QR RSP Ao o e B DA I AR et
during greetinge fThindpaly n2:2Be0dd4 librard ofidlded arigbRAi (dpanti2 &0 D).06th
one amz\ﬁ% gé?(?sugijﬁ% u(??o E%n g. gzg%/l%g d&n N D 14 and D 19) only significantly

the'Tett g E% co

Increase hindpaw wel mpared to the vehicle-treated arthritic
[0390] group ZefthidpaviraBisEield siaplldiBra etelsererighit PindpRldcgrz anglyeds as

describd® Hraf. 3‘5%19)35%&( %Qnm%l@ﬁ%iy %ﬂa%rzjeﬂ %9 %%&@1)3 %%?bﬁi@ﬂ%ieﬁgﬂb’y to

_Increased the right hindpaw weight compared to the vehicle-trea ]
NGF ingapehangebap e B Hhsapusimand for presanes o8 Fobiay pinging e Bigs

antibod® -HaYSRBéhdided & ihe schaRlends «Filaetsmt bR ardiOhl aftehiivus of the
Injection (2 days on D 14 and D 19) on hindpaws weight in rheumatoid

. u
heavy chaliftd GG R SRR RENE R 55 4 1P AN R Wﬂ‘.@%%?@%‘?‘ﬁ’ise
affinityOteRe8 AB8rdt3 2:Chd biddine3 B3 kOIS to classify: The results of this analysis are

shown in Table 3.

Table 5. Clones that expressed protein were classified as having the same affinity,

worse affinity, better affinity or no binding, based on kott.

: same Percentage
mutation better > te-3, Worse no bind of AAs that

' le-3< 2e-3< retain

>2e-3 binding

capacity

Light chain

L S91X 13% 40%, 20% 26% 50%

I, K92X 100% ~100%
L To3X 931% T% . 93%
1. 194X 40% 60% 40%
L _Y96X  13% 80% % 13%

Heavy chain

: H G98X 50% 37% 13% 50%
H G99X 16% 54% 46%
HYI100X 26% 73% 26%
HYI01X 6% 12% 82% 6%
H Y102X : L T% 25 68% 7%
H G103X 4% 21% 16% 58% 25%
H TI104X 20% 30% 50% 20%
H S105% 10% 25% 26% 39% 35%
H Y106X 75% 25% 75%
H Y107X 8% © 46% 46% 8%
H F108X 23% 27% 50% 23%
H D109X 29% 46% 25% 29%
H Y1106X 90% 5% 5% 90%
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WO 2006/110883 i.v. Arthritic911 Rats10 mg/kg lv. Indomethaein 3 mg/kg
p.o. over 10 days PCT/US2006/013921 0.140.13 3.733.83 0.120.15
2.232.20 0.040.05 Values are expressed in grams as Mean S.E.M. n=10
SrAHIE 138¥droup except for Indomethacin (n=9) Durmett (te%@ﬂq&ggp@gwn
vs vehicle-treated arthritic rats 8. X-ray analysis 104641As shown in

Table 19, a total score of 0.0 0.0 was observed in the vehicle- treated non
arthritic rats. The vehicle-treated arthritic rats have a total score of 15.1

301 13 W'fgéugalé&g% Jﬁ%ﬁgm@{@imm&%fﬁmaer&w%@ e PeRngoft

tissue damage (3.1 0.2) and space joint (3.3 0.2), a moderate score for
the frequprgoztd lideattion ezn@lcoastfl %&%@%ﬁ%@t@%ﬂ@é}%ﬁ%@ﬁﬁ%ﬁ gln
addition,& v BRARSHARDR MG/ Kﬂiﬁay S defokRcdayIrsirangl vane selected from

S|gn|f|cantly decreased the total score by abqut 10.7.in comparisq
cach GRS T O 0 PSP (A ULl 14

given podifidiD48) ishghtipdfadisthetiaialidcotaaempdieihtc:the bintioinfaatedThe

rthritic group (14.2 1.3vs.1 1,3). 911 (10 mg,/kg i.v. on D 14 and D
results og Scf’aargé %géfj{ﬁm%%iic?re% coéfnpared to the vehicle-treated arthritic

group (154 1.0vs 15.1 1.3). Table 19. Effects of E3 and 911 after i.v.
j?i' n (2 days on D 14 and D 19) on X-ray parameters in rheumatoid
ar

ritis in rats . _

CDR H3 mutations koer(s-1) Kp (nM)
(8L.2-6D5 template, including 1E-3 25
antibody 911 CDR-H3 amino acid sequence:

GGYYYGTSYYFEDY .

(SEQ ID NO:11)
Y100L. 1.2E-3 30
Y100R 1.1E-3 27
YI101W 5.6E-4 14
G1G3A 1.6E-4 4
T1048 ' 2,283 55
Si05A | ’ 5184 13
S105T ' 6.4E-4 16
Y106R 1.6E-3 40
Yi106T 2.0E-3 : 50
Y106M _ 2783 67
Y107F ‘1 1.4E-3 35
F108W 1.22E-3 © 430
D109N : 1.58-3 37
D109G 13 25
Yi10K 1.4E-3 35
Yii0s - 1583 37
V110K : ' 1.6E-3 40
Y110T 1.7E-3 42
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Day nginer- alizationErosions Periostal reaction Soft tissue damage
Space joint osteo- genesis Deformity TOTAL score Non vehicle i.v. 0.0

0.00.00.0
WO 2006/110883 ' PCT/US2006/013921
CDR 13 mutations kogr(s-1) Kpy (1M)
(81.2-6D35 template, including 1E-3 25
wildtype (unsubstituted) CDR-L3 amino acid sequence:
QUSKTLPYT
(SEQ 1D NO:_14)
S91E : 2.5E-4 6
Y96R ~ 1.7E-3 42

KD calculated using Ko, 464 M7s™

[0392] Several mutations resulted in increased binding affinity. At least the following
mutations resulted in signiﬁcantly increased binding affinity as compared with the 8L.2-6D5
template: (H_Y101W (CDR sequence GGYWYGTSYYFDY (SEQ ID NO:w46)); H_S105A
{CDR sequence GGYYY GTAYYFDY (SEQ ID NO:4TY) ; H_S105T {CDR sequence
GGYYYGTTYYFDY (SEQ ID NO:48)); H_G103A (CDR sequence GGYYYATSYYFDY
(SEQ ID NO:49); and L_S91E (CDR sequence QQEKTLPYT (SEQ ID NO:500.

[0393] The results of this experiment were used to guide selection of amino acid
posiﬁoné for generation of the affinity mataration libraries.

[0394] This experiment also provided information regarding the frequency of amino
acid substitutions at any given position that resulted in improved binding, the same binding,
worse binding or no binding, as shown in Table 5. This information permitted identification
of amino acid positions in the CDRs that could be changed to many different amino acid
(including all 20 amino acids), and positions in the CDRs which could be changed to a few
“amino acids or a very few amino acids (in some embodiments, no amino acids). These results

also demonstrated amino acid substitutions that increased binding affinity.

(b) Affinity mafuration A
[0395] Next, the results of the gmall library randomization analysis (above) were used
to select residues for production of the H3 and L3 libraries for affinity maturation of the H3
and L3 CDRs. Residues ¥101 and G103 of CDR H3 and residues §91 and K92 of CDR L3
were selected for production of the H3 and L3 libraries for affinity matoration of the H3 and
L3 CDRs.

[0396}) This Hbrary combined mutations in H3 and L3 at the same time in CDR-
grafied clone 8L2-6D5, and separately in the background of H19-1129, and had a diversity of
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80 different clones. Table 7 shows the amino acid residues selected for substitution and the

amino acids that were substituted at cach position.

Table 7. Amino acid residues in H3 and L3 selected for substitution and the amino
acids that were substituted at each position
CDR-H3:
Y101 was changed to Y and W, C. (Note that C was included because use of
codon TRS in one degenerated oligonucleotide also generated codon C.
(3103 was changed to A ,P, 8
CDR-L3:
S91 was changed to E.
K92 was changed to all twenty amino acids. A, R, K, and H bound.

{0397] Each polypeptide was expressed as a Fab, and affinity to human NGF of %6
individual clones was screened for each library using BIACORE analysis according to the

manufacturer's instructions and described above, The results of this analysis are shown in
Table 8.

Table 8.
CDR L3 H3 COMBINATION mutations Koz (s-1) Ko (M)
(BL2-6D5 template) .
1E-3 25
L S91E; L K9A 5.5E-4 13

(CDR sequence QQEATLPYT (SEQ ID NO:51))
H_Y101W; H G103A

(CDR sequence GGYWYATSYYFDY (SEQ ID NO:52))
[ SO1E; L K9OR | 1.0E-4 25
(CDR sequence QQERTLPYT (SEQ ID NO:53))
H_Y101W; H_G103A : .
(CDR sequence GGYWYATSYYEDY (SEQ ID NO:54))

127



vehiclei.v.2.42.71.03.13.30.81.815.1

WO 2006/110883

1159

CDR L3 H3 COMBINATION mutations
(H19-L129 template, HIH2LIL.2 matured)

PCT/US2006/013921

Kog(s-1)

i.1e-4

Kp (2M)

L_S91E; L K92H

(CDR sequence QQEHTLPYT (SEQ ID NO:55))

H Y101W; H_G103A

(CDR sequence GGYWYATSYYFDY (SEQ ID NO:56))
(CLONE E3)

L2E-5

L, S91E; L, K928

(CDR sequence QQESTLPYT (SEQ ID NO:57))
H_Y101W; H G103S | '
(CDR sequence GGYWYSTSYYFDY (SEQ ID NO:58))

0.3

4.7E-35

1.1

L_S91E; L. K92K _

(CDR sequence QQEKTLPYT (SEQ ID NC:59))

H Y101Y; H G103A

(CDR sequence GGYYYATSYYFDY (SEQID N0:60))

2E-5

0.5

L_S91E; L K92R
(CDR sequence QQERTLPYT (SEQ ID NO:61))

H YI0IW; H Gi03A

(CDR sequence GGYWYATSYYFDY (SEQ ID NO:62))
(CLONE 3C) ' ‘

L4E-5

0.35

L_S91E; L K92R

(CDR sequence QQERTLPYT (SEQ ID NO:63))
H_Y101Y; H G103A S

(CDR sequence GGYYYATSYYFDY (SEQ ID NO:64))

1.5E-5

0.37

*KD calculated using k,, 4e4 M's”

[0398] Based on binding affinity, the best clones, E3 (interchangeably termed "3E")
and 3C, were selected for further characterization. B3 comprised the following CDR

| substitutions: CDR-H3: Y101W, G%OSA; and CDR-L3: S91E, K92H, which were combined

into a single clone which also included the following L1, L2, H1 and H2 mutations:

CDR-H1:134L,;
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Values are expressed as Mean S.E.M (score). n=10 animals per group

except for Indomethacin (n=9) Dunned (test: * P <0.05 vs vehicle-treated

arthritic rats Conclusion [0465]Under experimental conditions described

WHRES/EI%E mg/kg i.v. 2 days: D 14 - D 19) and 911 (10 mdlkd /246013921

days: D 14- D 19) showed strong analgesic effects, but did not show

significant anti-inflammatory effects in this arthritis model. Example 8:
ChRetlz didiffdretit:doses of anti-NGF antibody E3 in a rat model of

%@a&gsaﬁtﬁg%@ [0466]The ability of E3 to produce reduction in pain in
FIATITIC rats was further investigated by examining the dose response
Clalfign il between E3 administration and pain reduction. Rats were

The sequgx?&tt%@é:ﬂét%ﬁﬂé%ﬁﬁﬁt%%iﬂgh%%iﬂhﬂﬂﬁ% I%EMSQE@?W%M FisuRet
|nJeC ed wi | a Juvan were used as non-artnriyc c r . e .
1A and 10 OB IR T S B e S AR

Y101W; Giteria, states whevemidndbmizedimit: elght gidcipslaf teriudds tad.tedzd
r the intensity qf their vocalization response. They were then dosed on
H1 and f&%ﬂ}“&%%ﬁﬁ%%ﬁ%?%%ﬁ%% ng?g;'/kg, 0.01 rag/kg, 0.03 mg/kg, 0.1 mg/kg,
103991 0.3 miend3Methoroces wigtke)wofcl ntmtibodyedisndeseritseah aboipes for
{0 r ILY9E %ﬂ%ﬁ@@?@%%ﬂem&&ﬁl -
pmdum%%#fﬁé{ﬁﬁgﬁ%vggogé%}@seﬁ W?‘ggh saline or the same dose of E3 ogr?%ay
NTA or n®igitoAtleandanmion Tastine Rnivg scRerich Wb aRrragd
analysis.starting at day 14. Thus, animals were dosed twice with a given dose of

(04001 gy Te PE TR TR oS T NG 018 B T

' BIAcore2Radvsis\Weh 20613 HRS8REEISPONEINL862dand af dbleribed Eiftectseodept
T
concentratdasofiatiheliesFabsptigieinjected for 2 minwtes onto a CMS5 chip with 100 RU
of immobilized human NGF on it, and permitt:ed to dissociate for 1800 seconds. Mouse
antibody 911 (Fab) was analyzed as a control. Data was analyzed using BlAevaluation
software following the manufacturer's instructions. The results of the analysis of antibody E3
and 911 are shown in Figures 9 and 10. E3 bound human NGF with a KD of approximately -
0.07 oM (and With a kon of about 6.0e5 M-1s-1, and a ko of about 4.2e-5 s-1). 3C bound
human NGF with a KD of approximately 0.35 nM (with a kg of about 1.4E-5). By contrast,
mouse antibody 911 bound NGF with a KD of 3.7 M, kg of 8.4x107s" and Koy of
2.2x10"Ms™.

[0401] Antibody E3 (interchangeably termed 3E) was selected for further analysis
based on the high binding affinity. To test the ability of E3 to prevent the interaction of NGF
with the NGF receptors trkA and p75, 2.5 nM of human NGF was premixed and incubated for
one hour with 0 to 50 nM of antibody E3 (Fab). After the incub'_ation', samples were injected
at 10 ul/minute on a BlAcors CMS5 chip cﬁn’caining 260 RU of p75 (channel 2) and 600 RU of
trkA (channel 3), and pércent binding was detérmined. The results of this analysis are sﬁown

in Figure 11. Increased concentrations of Fab E3 blocked the interaction of NGI with both
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0.003m9/kg 0.01 mg/kg 0.03 mg/kg 0.1 mg/kg10.3 mg/kgl 1.0 mqg/kgl5.0
mag/kn mean s.e.m 1129.25 143.06 981,75 71.00 1007.28 66.50
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»75 and tikA, as shown by dedreased signat (measured in RU), indicating that Fab E3 blocks
the interaction of human NGT with both trkA and p75. When antiBody E3 (Fab}
coneentration equaled NGF concentration (at about 2.5 nM NGF concentration), no NGF
binding was observed (as shown by a signal of zero). The fact that zero percent NGF-receptor
binding occurred when concentration of NGF was equal to antibody 3E concentration

- suggested that 2.5 nM NGF was at least ten-fold higher than the kD of ¥3 for NGF and at
equilibrium.
Example 2: evaluation of NGF-blocking ability of anti-NGF antibodies using mouse E13.5
trigeminal neuron survival assay
[0402] The ability of Fab E3 or full antibody E3 to block NGF activity was evaluated
by measurement of the capacity of the antibody to inhibit NGF-dependent survival of mouse
E13.5 trigeminal neurons in vitro. The trigeminal ganglion is comprised of cutaneous sensory
neurons that innervate the facial region. The survival of mouse E13.5 frigeminal neurons is a
sensitive assay to evaluate the NGF-blocking activity of anti-NGF antagonist antibodies
because NGF is required to support survival of these neurons. For example, at saturating
concentrations of NGF, the survival is close to 100% by 48 hours in culture. By contrast, less
than 5% of the neurons survive by 48 hours in absence of NGF.
{0403} The survival assay was conducted as follows: time-mated pregnant Swiss
Webster female mice were euthanised by CO2 inhalation. The uterine homs were removed
and the. embryos at embryonic stage E13.5 were extracted and decapitated. The trigeminal
ganglia were dissected using electrolytically sharpened tungsten needles. The ganglia were
then trypsinized, mechanically dissociated and plated at a density of 200-300 cells per well in
defined, serum-free medium in 96-well plafes coated with poly-L-ornithine and laminin,
[0404] The blocking activity of anti-NGF Fabs or antibodies was assessed by adding
to the trigeminal neurons varying doses of anti-NGF antibodies Mab 911 (Fab), 8L2-6D3;
H19-1.129; B3 and 3C; and human or rat NGF at the following concentrations: 0.4 ng/ml
(~15 pM; this concentration represented a saturating concentration of NGF for survival) and
0.04 ng/ml (~1.5 pM; thié concentration is around the IC50). After 48 houré in cuiture, the

cells were subjected to an automated immunocytochemistry protoco! performed on a Biomek
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963.18 62.12 1159.30 132.76 1191.58 123.44 1067.00 69.73 896.25
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FX liquid handling workstation (Beckman Coulter) as follows: fixation using 4%
formaldebyde, 5% sucrose, and PBS; permeabilization using 0.3% Triton X-100 in PBS);
blocking of unspecific binding sites using 5% normal goat serum, 0.11% BSA in PBS; and
sequential incubation with a primary and secondary antibodies to detect neurons. The
primary antibody was rabbit polyclonal antibody against the protein gene product 89.5
(PGP9.5, Chemicon), an established neuronal phenotypic marker. The secondary antibody
was Alexa Fluor 488 goat anti-rabbit (Molecular Probes), together with the nuclear dye-
Hoechst 33342 (Molecular Probes) to label the nuclei of all the cells present in the culture.
Tmage acquisition and image analysis were performed on a Discovery-1/Genll Imager |
(Universal Imaging Corporation). Images were automatically acquired at two wavelengths
for Alexa Fluor 488 and Hoechst 33342, with the nuclear staining being used as reference
point for the image-based auto-focus system of the Imager, since nuclear staining is present in
all of the wells. Appropriate objectives and number of sites imaged per well were selected to
cover the entire surface of each well. Automated image analyéis was set up to count the
number of neurons present in each well after 48 hours in culture based on their specific
staining with the anti-PGP9.5 antibody. Careful thresholding of the image and application of
morphology and fluorescence intensity based selectivity filter resulted in an accurate count of
neurons per well.

[0405] The results of this experiment demonstrated that Fab E3 blocked NGF activity
with a high affinity. The results ate shown in Figures 4-6, and Table 9.

[0466] Figure 4 is a graph showing NGF-dependent survival of E13.5 neurons in the
presence of varying concentration of human and rat NGF.

[0407] Figure 5 is a graph comparing the NGF blocking effect of various Fabs in the
presence of either 0.04 ng/mi of human NGF (approximately 1.5 pM; shown in the lower
panel) or 0.4 ng/ml human NGF (approximately 15 pM; shown in the upper panel). 1.5 pM of’
NGF was around the EC50 of NGF promoting survival, while 15 pM represented a saturating
concentration of NGF. Survival of E13.5 mouse trigeminal neurons in various concentrations
of Fab E3; murine 911 Fab; and Fab H19-L129 and Fab 8L2-6D5 was assessed as described
above. The HICSO (in pM) was calculated for each Fab at each NGF concentration, and is

shown in Table 9. Fab E3 strongly blocked human NGF-dependent trigeminal neuron
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survival, with an 1IC50 of approximately 21 pM in the presence of 15 pM human NGF, and an
IC50 of approximately 1.2 pM in the presence of 1.5 pM human NGF. Fabs 3C and H19-
1.129 also strongly blocked human NGF-dependent trigeminal neuron survival,

[0408] Figure 6 is a graph comparing the NGF blocking effect of various Fabs in the
presence of either 0.04 ng/ml of rat NGF (approximately 1.5 pM; shown in the lower panel)
or 0.4 ng/ml rat NGF (approximately 15 pM; shown in the upper panel). 1.5 pM of NGF was
around the EC50, while 15 pM représented a S:élmraﬁng concentration of NGE. Survival of
E13.5 mouse frigeminal neurons in various concentrations of Fab E3; murine Fab 911; and
Fab H19-L129 and 81.2-6D5 was assessed as described above. The EC50 (in pM) was
calculated for each Fab at each NGF concentration, and is shown in Table 9. Fab E3 strongly
blocked human NGF-dependent trigeminal neuron survival, with an IC50 of approximately
31.6 pM in the presence of 15 pM rat NGF, and an IC50 of approximately 1.3 pM in the
presence of 1.5 pM rat NGF. Fabs 3C and H19-1.129 also strongly blocked rat NGF-

dependent trigeminal neuron survival,

Table 9:
Human NGF IC50 (in the presence IC50 (in the presence
of 15 pM NGF) of 1.5 pM'NGF)
M. pM
8L.2-6D5 Fab 15805 461.8
H19-1.129 Fab 60.1 9.6
3E Fab <21.0 <1.2
3C Fab 809 5.6
511 Fab ' 322.3 63.5
Rat NGF : IC50 (15 pM NGF) CIC50 (1.5 pM NGE) -
_ pM . pM
8L2-6135 Fab 730.3 169.4
H19-L129 Fab 31.0 : 6.0
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427.43 334.45 292.52 262.96 194.19 174.13 200,42 s.e.m 117.85 48.55
35.10 52.36 62.32 53.56 88.61 120,15 mean 942,18 448.00
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3E Fab <53 <13
3C Fab 31.6 6.0
911 Fab 161.0 | 34.6
[0409] In a different experiment, we compared the ability of full antibody E3 and Fab

3E to inhibit NGF-dependent survival of E13.5 neurons in the presence of 0.4 ng/ml
{saturating concentration) of human NGF. The results of the analysis are shown in Figure 12.
Full antibody E3 and Fab 3E showed similar levels of inhibition of NGF -dependent survival
when the concentration of whole antibody and Fab were normalized to the number of NGF
binding sites (Fab has one binding site and whole antibody has two binding sites). These
results demonstrated that there was no avidity effect due to the binding of a full antibody to
the NGF dimer.

[0419) In another experiments, we compared the ability of various concentrations (20,
- 4,0.8,0.16, 0.032, 0.0064, 0.00128, and 0.0 nM) of antibody E3, antibody 911, and a trkA
receptor immunadhesin (consisting of the extracellular domain of the NGF receptor trkA
fused with the immunoglobulin Fe domain, CH2-CH3) to inhibit NGF-dependent survival of
E13.5 neurons in the presence of 0.4 ng/ml (saturating conditions). These results are shown
in Figure 13, These results demonstrated that antibody E3 blocked NGF better than either

antibody 911 or the trkA immunoadhesin,

Example 3: Evaluation of the specificity of anti-NGF aniibody E3 using mouse trigeminal
and nodose neuron survival assays

[0411] - The ability of antibody E3 to specifically block NGF activity was evaluated by
measurement of the capacity of the antibody to inhibit survival of mouse E17/18 trigeminal
neurons in vitro in the presence of saturating concentrations of NGF, the NGF-related
neurotrophin NT3, or the NGF-unrelated neurotrophic factor, macrophage stimulating protein
(MSP). The survival of mouse E17/18 tirigeminal neurons is a sensitive assay to evalﬁate the
'NGF-blocI'cing activity of anti-NGF antagonist antibodies because NGF is required to support
“survival of these neurons at higher concentrations than the level of NGF required to support

survival of E13.5 TG neurons). Survival of these neurons is also supported by NT3 or MSP ;

133



313.13 209.48 79.74 66.27 71.23 63.57 s.e.m 100.69 33.73 61,98 24.43
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therefore, the survival of these neurons is also a sensitive assay to evaluate whether the anti-
NGF antagonist antibody also blocked NT3 or MSP.

[6412] - The ability of antibody E3 to specifically block NGF activity was also
evaluated by measurement of the c.a‘pacity of the antibody to inhibit survival of mouse nodose
E17 neurons in the presence of saturating concentrations of BDNF or NT4/5. Survival of
nodose neurons is supported by BDNF or NT4/5; therefore, survival of these neurons is a
sensitive assay to evaluate the BDNF or NT4/5-blocking ability of the anti-NGF antagonist
antibody.

(0413} The survival assay was conducted as follows: time mated pregnant Swiss
Webster female mice Wére euthanised by CO2 inhalation. The uterine horns were removed
and the embryos (at embryonic day 17 or 18) were extracted and decapitated. The trigeminal
and nodose ganglia were dissected and cleaned. The ganglia were then trypsinised,
mechanically dissociated and plated at a density of 100-300 cells per well in defined, serum-
free medium in 4-well plates (Greiner) coated with poly-L-ornithine and laminin,

[0414] E17/18 trigeminal neurons were grown either without added neurotrophic
factors (negative control) or in the presence of saturating concentrations of human NGF
(400pM and 15pM) (positive control); NT3 (400 pM); or MSP (600pM). Duplicate cultures
were set up that inchuded varying concentrations of E3 and 911 Fabs and full antibodies.
Concentration of Fab and ful antibodies was indicated per binding site (e.g., a full antibody
contains two binding sites, while a Fab contains one binding site).

[0415] E17 nodose neurons were grown either in the absence of added neurotrophic
factors (negative control), or with saturating concentrations of BDNF (400pM) (positive
control) or NT4/5 (400pM) or NGF unrelated growth factor ILF (interleukin inhibitory
factor). High concentrations of neurotrophins were used, as the goal of this experiment was
to test specificity of the antibodies. Duplicate cultures were set up that included varying again
with and without the addition of antibodies F3 and 911. After 48 hours in culture the total
number of neurons surviving in each well under each condition was ascertained by manual
counting using a phaée-contrast microscope.

[0416] The results of these experiments dezﬁonsﬁated that E3 and 911 antibodies
completely blocked the survival promoting effects of NGF on E18 trigeminal neurons. By
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contrast, E3 and 911 antibodies had no effect on survival of trigeminal neurons promoted by
NT3 or MSP, or survival of nodose neurons promoted by BDNF or NT4/5 or LIF. These
results demonstrated that antibody E3 possessed seiective specificity for NGF, as there was no
detected interaction between these antibodies and other NGF related neurotrophins (NT3,
NT4/5, BDNF) at concentrations 1000-fold to 10,000-fold higher than effective concentration
for NGF blocking. Further, these results demonstrated that the neuronal death seen in NGF-
supplemented cultures of NGF-dependent neurons on addition of antibody or Fab E3 was due
 to a specific interaction between these antibodies and NGF and was not due to a generalized
toxic effect. Mouse anti-NGF antagonist antibody 911 was also tested, and similar results
were observed, Note that due to the high concentrations of neurotrophins used, both antibody
E3 and 911 are very close to their titration conditions and were expected to bind NGF at
similar levels because the differences in binding affinity of these antibodies to NGF would to
be less apparent under these conditions.

[0417] The results of these experiments are shown in figures 14, 15, 16, and 17. The
data showed mean percent suﬁivd after 48 hours in culture (tstandard error of mean, n=3 for
each data point) relative to the survival seen in the positive control for each experiment {e.g.,
100% survival of trigeminal neurons grown in the presence of saturating NGF concentration,
and 100 % survival of nodose neurons grown in the presence of saturating BDNF
concentration, respectively). Figures 14-15 are graphs showing that anti-NGF antagonist
antibody E3 or Fab E3 did not inhibit the survival promoted by NT3, and MSP, even at
antibody concentrations as high as 200 nM. By contrast, 20 nM of antibody E3 or Fab 3E and
Fab 911 totally blocked NGF-elicited survival. Mouse anti-NGF antagonist antibody 911 was
also tested, ;and similar results were observed. Speciﬁcally, Figure 14 is a graph showing
comparison of the effeot.of various :conc;entrations (20 nM, 2 oM, or 0.2 nM) of E3 Fab
(termed "3E" in the figure) and mouse antibody 911 Fab on survival of E18 trigeminal
neurons in'the presence of no added neurofrophin (termed "control™), 400 pM NGF (termed
"NGF-400pM), 10 nM NT3 (termed “NT3-10:1M) or 600 pM MSP (termed "MSP-600 pM).
Figure 15 is a graph depicting comparison of the effect of various concentrations (200 nM and
80 nM) of E3 Fab and full antibody and mouse antibody 911 full antibody and Fab of survival

of E17 trigeminal neurons in the presence of no added neurotrophins (termed "no factor"),
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10.14 12,35 [0467]The effect of treating animals with various do_ses of
anti-NGF antibody E3 on pain induced vocalization (data shown in thslrl]ole
20) was statistically analyzed by using two-way ANOVA to compare the
wéauwamasned pgirwiseybetween arthritic animals treated Wﬂﬁ‘if?@ﬁ?&?é/‘””“
with those treated with a given dose of antibody E3. There was a highly
significant effect at all levels of E3 tested (p<0.0001). Even at the lowest
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(termedi¢inifipagii(p).0001). [0468]As shown in Table 20 a}nd Figure 20, in
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"3E in the figure"), or Fab 911 on the survival of E17 nodose neurons in the presence of no
added neurofrophins (termed "control"), 400 pM BDNF (termed "BDNF-400pM), 400 pM

NT4/5 (termed "NT4/5-400pM), or 2.5 nM LIF (termed "LIP-2.5 nM).

Example 4; Prepdration of mammalian expression vectors and expression of antibody E3 in
mammalian cells .

[0419] Three mammalian expres’sion vectors were designed and constructed for use in
the expression of antibody E3 in maxmnélian cells.

[0420] Vector Db.911.3E is an expression vector comprising the heavy chain variable
region of the E3 antibody and the human IgG2a constant region, and is suitable for transient
or stable expression of the heavy chain. Db.911.3E consists of nucleotide sequences
corresponding to the following regions: the murine cytomegalovirus promoter region
(nucleotides 1-612); a synthetic intron (nucleotides 619-1 507); the DIHFR coding region
(nucleotides 707-1267); human growth hormone signal peptide (nucleotides 1525-1602);
antibody 3E heavy chain variable region (nucleotides 1603-1965); human heavy chain [pG2a
constant region containing the following mutations: A330P331 to 83308331 (amino acid
numbering with reference to the wildtype IgG2a sequence; see Bur. J. Immunol. (1999)
29:2613-2624); SV40 late polyadenylation signal (nucleotides 2974-3217); SV40 enhancer
region (nucleotides 3218-3463); phage f1 region (nucleotides 3551-4006) and beta lactamase
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(AmpR) coding region (nucleotides 4443-5300). Db.911.3E was deposited at the ATCC on
January 8, 2003, and was assigned ATCC Accession No. PTA-4895.
[0421] Vector Eb.911.3E is an expression vector comprising the light chain variable
region of the E3 antibody and the human kappa chain constant region, and is suitable for

“transient expression of the light chain. Eb.911.3E consists of nucleotide sequences
corresponding to the following regions: the murine cytomegalovirus promoter region
(omcleotides 1-612); human EF-1 intron (nuclectides 619-1142); human growth hormone -
signal peptide (nucleotides 1173-1150); antibody E3 light chain variable region (nucleotides
1251-1571); human kappa chain coilstant regi(;n (nucleotides 1572-1892); SV40 late
polyadenylation signal (nucleotides 1910-2153); SV40 enhancer region (nucleotides 2154-
2399); phage {1 region (nucleotides 2487-2942) and beta lactamase (AmpR) coding region
(nucleotides 3379-4236). Eb.911.3E was deposited at the ATCC on January 8, 2003, and was
assigned ATCC Accession No. PTA-4893.
[0422] Vector Eb.pur.911.3E is an expression vector comprising the light chain
variable region of the E3 antibody and the human kappa constant region, and is suitable for
stable expression of the light chain. Eb.pur.911.3E consists of nucleotide sequences
corresponding to the following regions: the murine cytomegalovirus promoter region
(nucleotides 1-612); human EF-1 intron (nucleotides 619-1758); pac gene (puromycinR)
coding region (nucleotides 739-1235); human hsp70 5UTR region (nucleotides 1771-1973);
human growth hormone signal peptide (nucleotides 1985-2062); antibody E3 light chain
variable region (nucleotides 2063 -23 83); human kappa chain constant region (nucleotides
2384-2704); SV40 late polyadenylation signal(nucleotides 2722-2965); SV40 enhancer
region (nucleotides 2966-3211); phage f1 region (nucleotides 3299-3654) and beta lactamase
(AmpR) coding region (nucleotides 4191-5048). Eb.pur.911.E3 was deposited at the ATCC

- on January 8, 2003, and was assigned ATCC Accession No. PTA-4894,
[0423] © Transient cell expression was perfomed as follows: CHO and HEK293T cells
in 150 mm dishes were transiently co-transfected with 25 ug of each plasmid (i.e., one
plasmid containing the heavy chain and one plasmid containing the light chain). DNA was
mixed with 100 ul lipofectazhine 2000 {Inﬁtrogen) according to the manufacturer's "
instructions. The DNA-lipid complexes were allowed to contact the cells in DMEM/F12
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medium without serum or antibiotics for 5 hours. Following this incubation, the media was
changed for expression to Opti-MEM (Invitrogen) without any additives for two days. Cell
supernatants containing antibody were harvested sequentially up to four times with
subsequent media replacement. Supernatants were purified by affinity chromatography using
MapSelect Protein A resin (Amersham biosciences 17-5199-02). Antibody was bound to the
protein A resin in 0.3M glycine, 0.6M NaCl buffer at pH 8§, then eluted with 0.1 M citrate
buffer at pii 3. Fractions containing antibody were immediately neutralized with 1M Tris

byffer at pH 8.0, Antibody fractions were then dialyzed and concentrated in PBS.

Example 5: Anti-NGF antibody E3 is effective in freating post-surgical pain

[0424] We used a pain model that mimics post surgical pain to assess the efficacy of
treatment with antibody E3. Antibody I3 comprised the human heavy chain Ig(G2a constani
region containing the following mutations: A330P331 to S3305331 (amino acid numbering
with reference to the wildtype 1gG2a sequence; see Eur. J. Immurnol. (1999) 29:2613-2624);
the human light chain kappa constant region; and the heavy and light chain variable regions
shown in Tables 1A and 1B. s |

[0425] Animals., Male Sprague Dawley rats weighting between 220-240 grams were -
purchased from Harlan (Wisconsin) and acclimated to the animal facility for one week prior

to surgery.

{0426] Surgery. The surgery was based.on the procedure described by Brennan, et al.

Pain 64:493-501 (1996). Animals were anesthetized with a 2% isoflurane in air mixture that
was maintained during surgery via a nose cone. The plantar surface of the right hind paw was
prepared with a povidone-iodine pad, and a 1-cm central longitudinal incision was made
through skin and fascia, starting 0.5 cm from the edge of the heel and extending toward the
toes. Measurements were made with a ruler with the foot held in a flexed position. The
plantaris muscle was elevated using curved forceps and incised longitudinally. The muscle
‘was incised through its full depth, between the origin and insertion. Bleeding was conirolled
throughout surgery by pressure applied through a gauze pad. The wound was closed with two
méttress sutures (5-0 ethilon black monofilament). These sutures were knotted 5-6 times, u

with the first knot loosely tied. The wound site was swabbed with bacitracin solution.
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Animals were allowed to recover and rest in clean cages for two hours or more before
behavioral testing began.

[0427] Evaluating resting pain. A cumulative pain score was used to assess pain
related to weight bearing. Animals were placed on a plastic mesh (grid: 8mm?) in clear
plastic cages that were elevated on a platform (h: 18”) allowing inspection of the underside of
their paws. After a 20 minute acclimation period, weight bearing was assessed on a scale of 0
to 2. A score of 0 was given if the paw was blanched or pressed against the mesh, indicating
full weight bearing. A score of 1 was given if the paw was favored with the skin just touching
the mesh, with no blanching or indentation of the skin. A score of 2 wag given if the paw was
held completely off the mesh. Flinching the paw was considered a 2 if the rat was still at rest.
Each animal was observed for 1 minute every 5 minutes for 30 minutes. The sum of 6 scores
(0-12) obtained during 1/2-hour was used to assess pain in the incised foot. Frequency of
scores of 2 was also calculated and used to assess the incidence of severe pain or total
guarding of the paw by the animal. Each animal was tested 24 hours before surgety
(baseline), and 2h, 24h, 48h, and 72h postoperatively. The results of this experiment are
shown in Figure 1, which depicts the cumulative resting pain score observed in animals
treated with 35 mg/kg of anti-NGF mouse antibody 911. These results demonstrated that
treatment with anti-NGF antibody significantly reduced post-surgical resting pain. Weight
bearing was a good correlate of how willing the animal was to use the limb, and therefore was
an effective measure of pain relief.

[0428] The E3 antibody was injected intra peritoneal (i.p.) at various concentrations of
the antibody (0.004, 0.01, 0.02, 0.1, 0.6, and 1 mg per kilogram of animal weight) at 15 hours
pre-incision. The negative control group received no antibody but was injected i.p. with a
saline solution, Fentany] at 0.01 mg/kg was injected i.p. as a positive control 30 minutes
before testing at 24 hours post-surgery. Each experiment involved 8 animals (n=8 per group)
for each condition, and the control group had 56 animals, Surgery was performed and a
cumulative pain score was measured as described above. Resting pain was evaluated twenty-
~ four hours after the surgery. . )

~ [0429] As shown in Figure 7, humanized anti-NGF antibody E3 significantly reduced
resting pain (p < 0.05) after surgery when administered at 0.02 mg/kg to 1 mg/kg dosage, A
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nxt denotes a significantly significant différence from control (p< 0.05). Treatment with 0.02
mg/kg alleviated pain behavior at least as effeétively as treatment with 0.01 mg/kg fentanyl.
This dose of fentanyl is 10 times the normal human dose of this potent opioid.

[0430] In another experiment, the efficacy of the E3 antibody in reducing post-
surgical pain when administered post-surgically was tested. Antibody E3 (0.5 mg/kg) were
injected intravenously (i.v.) two hours after surgery. The control group received no antibody
but was injected i.v. with a saline solution. Surgery was performed and resting pain expressed
as a cumulative pain score was assessed 24 hours after surgery. As shown in Figure 8,
treatment with anti-NGF antibody significantly (p< 0.05) reduced resting pain at twenty-four
hours after incision when the antibody was administered 2 hours post-incision. These results
demonstrated that B3 antibody effectively alleviated post-surgical pain when administered

_after surgery.

Example 6: Assessment of analgesic effects of anti-NGF antagonist antibody 911 in a rat
model .of rheumatoid artﬁritis |

[0431] The analgesic effects of anti-NGF antibedy, 911 (see Hongo et al., Hybridoma
19(3):215-227 (2000)) in complete Freund's adjuvant (CFA)-induced chronic arthritis in rats
were investigated using the vocalization test, in compatison with indomethacine used as
reference substance.

[0432] Fifty (50) male Lewis rats (LEWIS LEW / Crl Ieo) (Charles River Belgium)
weighing 150 g to 220 g at the beginning of the experimental phase were included in this
study. All animals were kept for at least 5 days before the experiment, and were housed in a
temperature (19.5-24.5 °C), relative humidity (45-65 %) and 12-h light/dark cycle-controlled
room with ad libitum access to filtered tap-water and standard pelléted laboratory chow
(U.A.R., France) throughout the study. Animals were individually identified on the tail
[0433] On day 0 (D0), arthritis was induced in rats by intradermal injection into the
tail of 0.05 mi of a Mycobacterium butyricum -(Difco, USA) suspension in mineral oil (10
meg/ml), On day 14 (D14), arthritic rafs were included in the study acéording to their ability to
yocalize upon gentle flexion of the hindpaw and by their arthritis index, evaluated ﬁs’mg an

inflammation score for each hind and forepaw (see Kuzuna et al., Chem. Pharm. Bull.(Tokyo)
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23:1184-1191 (1975); Pearson et al., Arifritis Rheum. 2:440-459 (1959)). Animals were
scored based on the following criteria: Score 0: normal aspect; Score 1: erythema; Score 2:
erythema with slight edema; Score 3: strong inflammation without ankylosis; Score 4:
ankylosis. Only animals able to vocalize upon gentle flexion and presenting a score of 2 or 3
were included in the study. _

[0434] Four groups of 10 rats each were included in the study. For group 1 (vehicle),
on day 14 (D14), after selection, rats were intravenously administered by vehicle (saling). On
day 18 (D18), the nociceptive intensity was evaluated by gentle flexion of the hindpaw and
the intensity of the level of vocalization was recorded for each animal. For group 2 (4 days),
on D14, after selection, rats wete intravenously administered 911 (10 mg/kg). On day 18
(D18), the nociceptive intensity was evaluated by gentle flexion of the hindpaw and the
intensity of the level of vocalization was recorded for each animal. For group 3 (24 hows), on
day 17 afier injection of CFA, rats were intravenously administered 911 (10 me/kg). The
nociceptive intensity was evaluated by gentle flexion of the hindpaw 24 hours later, and the
intensity of the level of vocalization was recorded for each animal. For group 4
(indomethacin), on day 18 (D18), the nociceptive intensity was evaluated by gentle flexion of
" the hindpaw one hour after oral administration of indomethacin (10 mg/kg). The intensity of
the level of vocalization was also recorded for each animal. The test substances were
administered in a blind and random!manner by intravenous route under a volume of 5 ml/kg,
whereas indomethacin was admini_stered by oral route under a volume of 10 mi/kg.

[0435] The analgesic effects of anti-NGF antibody 911 are shown in Table 10, The
results were expressed for each group as the nociceptive intensity evaluated the intensity of
the level of vocalization recorded for each animal in mV (mean = SEM), and the percentage
of variation of the nociceptive intensity calculated from the mean value of the vehicle-treated
group. Statistical significance between the treated groups and the vehicle group was
determined with a Dunnett’s test using the residual variance after a one-way analysis of

variance (P<0.05).

Table 10. Analgesic effects of 911 in complete freund's adjuvant-induced chronic
arthritis in rats
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Day 0.1 mg/kg MeanS.E.M 0.3 mg/kg MeanS.E.M 1.0 mg/kg MeanS.E.M
5.0 mg/kg MeanS.E.M 14 100.00 0.00 100.00 0.00 100.00 0.00 100.00

0.00 15
WO 2006/110883 PCT/US2006/013921
Substances (Day | Vehicle (I314) 911 (D14) . 211 (D17) Indomethacin
of dosing) (D18)
Dose (mg/kg) 10 o 10 10
Nociceptive 971.0+116.2 2347344 % 24724 41.8 % 1458200 %
intensity (mV)
% variation - 76 -75 -85

Resulis are expressed as mean =% sem

n=10 rats per group

Day 0 (D0): Induction of Chronic arthritis by administration of CFA

Vehicle: saline "

911 (10 mg/kg) was infravenously administered at D14 or D17 and pain measurement was performed at D18.
Indomethacin (10 mg/ke) was orally given at D18 and pain measurement was performed one hour after dosing,
Dunnett's test : * indicates a significant difference in comparison with the vehicle-treated group for P<0.05

0436]

rat model of rheumatoid arthritis 24 hours or 4 days after a single administration of the

As shown in Table 10, anti-NGF antibody 911 significantly reduced painina
antibody.

Example 7: Pharmacological effects of anti-NGF antagonist antibody E3 and 911 in a rai
model of rheumatoid arthritis

[0437] Pharmacological effects (anti-inflammatory and analgesic effects) of anti-NGF
antagonist antibody E3 and 911 were investigated in a model of complete Freund's adjuvant
.(CFA)—induced chronic arthritis in rats in comparison with indomethacin used as an internal
positive control substance. Analgesic effects of E3 and 911 were evaluated by the
measurement of nociceptive response. Anti—iﬁﬂammatory effects were evaluated by paw
volume, arthritis index (inflammation score), body and hindpaws weight. Paw cytokine levels
(IL-6, IL-1p, TNF-o and TGF-B1), _circulating' TGF-B1 in serum, E3 and 911 plasma
concentrations, biological parametéfé and X-1dy radiographies were performed at the end of

experiment.

Experimental protocol

1. Study design
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[0438] 80 male Lewis rats (LEWIS Lew / Ico) (Charles River Laboratories- Belgium)
5-weeks old were inchuded in this study. They were housed in a temperature (19.5-24.5°C)
and relative humidity (45-65%) controlled room with a 12-h light/dark cycle, with ad libitum
access to filtered tap-water and standard i?élletgd laboratory chow (SAFE, France) throughout
the study. Upon receipt at animal facilities, tﬁéy were housed 5 per cage and a 10-day
acclimatization period were observed before any testing. Animals were individually identiﬁed
on the tail.

[6439] Five groups of 10 animals (5-weeks old male Lewis rats -LEWIS Lew/Ico,
from Charles River Laboratories - Belgium) each were included in this study: Group 1: non
arthritic rats / saline (vehicle), 1.v. bolus, n=10; Group 2: arthritic rats / saline (vehicle), 1.v.
bolus, n=10; Group 3: arthritic rats / Indomethacin 3 mg/kg, p.o daily over 10 days, n=10;
Group 4 : arthritic rats / E3, 1 mg/kg , i.v. bolus, n=10; Group 5 : arthritic rats / 911, 10
mg/kg, i.v. bolus, n=10, The doses were expressed in terms of free active substance (mg/kg).
E3 and 911 were extemporaﬁeously prepared in saline from the stock solution to the desired
concentration. E3 1 mg/kg: 3.41 mL of the stock solution (0.88 mg/ml) g.s.p. 15 mL of
saline. 911 10 mg/kg: 12 mL of the stock solution (2.5 mg/ml) q.s.p. 15 mL of saline. All
dituted solutions (before i.v. injection) wete sterilized using a sterile filter unit of .20 pm.
pH and osmolarity vatues of diluted solutions were measured before each i.v. injection.
Before the first i.v., osmolarity (mosm/L) for saline, E3, and 911 were 278, 269, and 308
respectively; pH for saline, E3, and 911 were 5.93, 6.76, 6.71 respectively. Before the second
i.v., osmolarity (mosm/L) for saline, E3, and 911 were 280, 270, and 309 respectively; pH for
saline, E3, and 911 were 5.86, 6.72, and 6,59 respectively.

{0440} E3 or 911 or saline were administered by i.v. bolus injection on Day 14 and
Day 19 after arthritis induction iﬁ a coded and random order with a volume of 5 mL/kg. The
non arthritic group was given by 1.v. bolus injection of saline on Day 14 and Day 19 with a
volume of 5 mL/kg. Indomethacin was extemporaneously prepared in 1% methylcellulose,
Indomethacin was administered by oral route (p.o.) once daily over 10 days from Day 14 to

Day 23 after arthritis induction in a coded and random order with a volume of 10 mL/kg.

2. Induction of arthritis
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[0441) On Day 0 (D 0), arthritis was induced in 70 rats by intradermal injection into
the tail of 0.05 ml of a Mycobacterium butyricum suspension. A group of 10 rats did not
receive any intradermal injection (non arthritic rats). On Day 14 (D 14), the arthritic rats were
included in the study using the following criteria: all included rats displayed an increase of
mean paw volume (mean of the left and right paw volume) of at least 0.30 m] compared to the
mean paw volume (mean of the left and right paw volume) in the non arthritic group (paw
volume measﬁrement as described below); all included rats displayed a vocalization upon
gentle flexion (nociceptive response measurement as described below); and all included rats
displayed a score of arthritis index of 2-3 on each hindpaw (arthritis index measurement as

described below) (the animals with a score of 0, 1 or 4 were discarded).

3. Body weight

[6442] The animals were weighed once daily from Day 0 to Day 24 (except during the
week-end days before the treatment: D 1, D 2, D 8,D 9, D10). All measurements were
performed between 9:00 and 12:00 am except at D 14 (7:30 — 9:00 am) and D 24 (7:30 — 8:00

am).

3. Paw volume measurement

[6443] . The right and left hindpaw volume of each rat (arthritic and non arthritic rats)
was measured using a plethysmometer. The measurements were performed at the following
times (after induction of arthritis): Day 14 (before 1.v. bolus or p.o. administration); and Day
24 (5 days after the last i.v. bolus irjection or 24 h after the last p.o, administration). All
measurements were performed between 9:00 and 12:00 am. All the data were collected and

stored by the WinDas software.

4. Arthritis index

[0444] Arthritis index was evaluated using an inflammation score for each hind and
forepaw (arthritic rats): Score 0: normal aspect; Score 1: erythema; Score 2: erythema with
slight edema; Score 3: strong inflammation without ankylosis; Score 4: ankylosis. This

evaluation was performed at the following times (after induction of arthritis): Day 14 (before
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Lv. bolus or p.o. administration); and Day 24 (5 days after the last i.v. bolus injection or 24 h
after the last p.o. administration). All measurements were performed between 2:00 and 3:00
pm (D 14), 8:00 and 9:00 am (D 24). All'the data were collected and stored by the WinDas
software.

3. Measurement of nociceptive response (Vocalization test)
[0445] The nociceptive response was evaluated by gentle flexion of the right and left

hindpaw repeatedly 2 times at intervals of 4 to 5 sec with a finger of the operator (arthritic
tats). The intensity of the level of vocalization was recorded for each animal for each hindpaw
(2 times: on right hindpaw: sl and s3; 2 times: on left hindpaw: s2 and s4). This evaluation
was performed at the following times (after induction of arthritis): Day 14 (before i.v. bolus or
p.o. administration); Day 18 (before the second 1.v. bolus injection or 1 hr after p.o.
administration); and Day 24 (5 days after the last i.v. bolus injection or 24 h after the last p.o.
administration). All measurements were performed between 9:00 and 12:00 am except at D
14 (7:30 - 9:00 am) and D 24 (7:30 - 9: 00.am). '

6. Blood collection for measurement of B3 or 911 concentration and circulating TGF-B1 and

hematological parameters

[0446] On Day 24 (after paw volume and arthritis index measurements and test
vocalization), under general anaesthesia using isoflurane (in a mixture of oxygen and nitrous |
oxide), the blood samples (about 800-1000 pl) was collected by capillary action with a
micropipette from retroorbital sinus.

[0447] Measurement of E3 or 911 concentration (groups 2, 4 and 5): A part of blood
sample was collected in tubes containing Li-Heparin (maintained on ice) and centrifuged at
2500-3000 g for 10 min. Plasma samples (at least 100 uL) were obtained, frozen in liquid
nitrogen, stored at -80°C. One sample was slightly hemolyzed (vehicle-ireated arthritic rat #

- 36). ‘
[0448) Measurement of circulating TGF-B1 (groups 1-2-3-4-5): A part of blood
sample was collected in micro tubes for'serum preparation at ambient temperature. Following

sample collection, blood was mixed and allowed to clot for 30 minutes prior to the
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centrifugation, The tubes were centrifuged at about 6000 g for 3 minutes. Each serum sample
(at least 100 pL, except for rat # 52 and #53) was aliquoted-and stored at -20°C until sample
activation for TGF-B1 analysis. These aliquots (50 vials) were kept for a period of 6 months
starting from the end of the study. Some samples were slightly hemolyzed (vehicle-treated
non arthritic rat: # 2, # 5, # 9, # 10; vehicle treated arthritic rat: # 53, # 63; E3-treated arthritic
rat #31, #51; 911-treated arthritic rat: # 52, 62, #64). TGF-B1 levels were measured using
human TGF-B1 ELISA kit (ref. DB100, Ratch 212258 and 213610, R&D Systems - France).
[0449} Blood collection for hematological parameters (groups 1-2-3-4-5: 50 vials): A
part of blood sample was collected in tubes containing K3 - EDTA (at least 100 puL). The
determination of parameters were performed on the day of the collection and the samples
were not stored. The hematological parameters including red blood cells, white blood cells,
platelets, hemoglobin, hematocrit were measured with a hematology cell counter (D 24),
Some hematological parameters were nbt measured due to the clotted samples (vehicle-treated

nén arthritic rat: # 10; E3-treated arthritic rats: # 59, # 67; 911-treated arthritic rats: # 16).

7. Paw cytokines levels

[0450] On Day 24 (5 days after the last i.v. bolus injection or 24 hours after the last
p.0. administration) (after X-rays radiographies), each animal hindpaw (arthritic and non
arthritic rats) was weighed and was collected in a labelled polyethylene vial, Tissue samples
were frozen in liquid nitrogen and stored af -80°C.

6451} Preparation of joint homogenates: Frozen hind paws were pulverized using a
Bio-Pulverizer. The powdered hindipaws were then placed into a 50 ml conical centrifuge
tube containing 3 ml PBS supplemented with 50 pl of anti-protease cocktail and homogenized
on ice using Ultra-Turrax homogenizer (50% of the maximal speed). Homogenates Wérc then
centrifuged at 2000 x g for 15 minutes at 4°C and supernatants were filtered through 0.2 pm
Sartorius filters, aliquoted and stored at -80°C until use.

[0452] Cytokine levels measurement: Cytokine levels of TNF-g(Rat TNF-¢ ELISA

- kit, ref. RTA00, Batch 213718, R&D Systems, France) , IL-1pRat IL-1p ELISA kit, ref.
RLB00, Batch 212435, R&D Systems, France), IL-6 Rat 1L-6 ELISA kit, ref. R6000, Baich
211773, 214008 and 214362, R&D Systems, France), and TGF-B1Human TGF-1 ELISA kit,
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ref. DB100, Batch 212258 and 213610, R&D Systems, F_rance) were determined in duplicate,
according to the manufacturer’s procedure. Aliquots of hind paw homogenates were stored at
-80°C.

8. X-ray analvysis

[6453] On Day 24, after blood collecting the animals were sacrificed and X-ray
radiographies (hindpaws) were obtained for assessment of joint lesions. X-ray analysis was
focused on articular erosions, articular space, periosteun abnormalities on both hindpaws. All
the radiographies were analyzed by looking at seven different items: the sofi tissue damage,
deformity, demineralization, joint space, erosions, osteogenesis and periostal reaction. For
each animal, the first six items were analyzed independently by looking at the worse hind
foot. The periostal reaction was analyzed by looking at the tail. For each item, the score goes
from 0 (normal) to 4 (maximal damage). Therefore the total score goes from 0 to 28. The _
radiographic interpretation was done by the same reader without knowing anything about the

animals (treated or not treated).

9. Observations
[0454] One animal (% 65) died at D 23 after indomethacin administration (before the
administration at D 23) due to an unknown cause.

10. Analysis and expression of results

[0455] All results were reported as Mean = S.E.M. of 10 rats in each group at each
time point. Paw volume was expressed in ml calculated from the mean value of the ti ght and
left paw' volume. Arthritis index was calculated from the sum of the score obtained for each
of the 4 paws, The noéiceptive response was evaluated by the intensity of the level of
vocalization recorded for each animal (mean of 4 values: 2 times/paw) inmV. The
percentage inhibition of the nociceptive response was calculated from the mean value of the
vehicle-treated arthritic group [(mean value of vehicle-treated arthritic group- mean Valﬁe of
treated arthritic group/ mean value of vehicle-treated arthritic group)* 100}, Body weight was

expressed in grams. Hindpaws (left and right) weight was expressed in grams. Cytokine
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1evels (IL-6, IL~-1P, TNF-c: and TGF-B1) of each hind paw was expressed in pg/mi.
Circulating levels of TGF-B1 was expressed in pg/ml. Radiological index for each parameter
(demineralization, erosions, periostal reaction, soft tissue damage, space joint, osteogenesis
deformity) and total radiological index (total score) were calculated from the sum of the
scores obtained for each parameter. The inter-group significances of the; deviations between
the values of vehicle-treated group (arthritic rats) and vehicle-treated group (ndn arthritic rats)
were assessed by the Student ¢ test or Mann-Whitney Rank Sum Test when equal variance or

" normality test failed. The inter-group significances of the deviations between the values of
vehicle-treated group (arthritic rats) and E3- and 911~ and Indomethacin-treated groups were
assessed by the 1-way analysis of variance ANOVA followed by the non-paired Dunnett ¢
test. A probability of P<0.05 was considered as significant. All statistical analysis was
performed by the Sigmastat ™ software.

Results

1. Nociceptive response (vocalization test)

[0456] As shown in Table 11 and Figure 18,. on D 14, the nociceptive response was
4147 %331, 4386 & 235, 4644 3 367 and 4468 + 143 in vehicle-, indomethacin-, E3- , and
911-treated arthritic groups, respectively. Indomethacin strongly and significantly decreased
~ the nociceptive response after 3 mg/kg/day p.o. (for 10 days) by about -3768 mV (%%
inhibition: 71 %) and -4353 mV (% inhibition: 74 %) at D 18 and D 24, respectively
compared to the vehicle-treated arthritic gfoup (DI18: 15114398 vs 5279+ 326 mV; D 24:
15524 508 vs 5905 & 345 mV). E3 (1 mg/kg iv. at D 14 and D 19) strongly and significantly
decreased the nociceptive response by about -4167 mV (% inhibition : 79 %) and -5905 mV
(% inhibition: 100 %) at D 18 and D 24, respectively compared to the vehicle-treated arthritic
group (D 18: 1112401 vs 5279 £ 326 mV; D 24: 0+ 0 vs 5905 + 345 mV). 911 (10 mg/kg
iv.2daysatD 14 and D 19) strongly and significantly decreased the nociceptive response by
about -3932 (% inhibition: 74 %) and -5358 mV (%o inhibition: 91 %) at D 18 and D 24,
respectively compared to the vehicle-treated arthritic group (D 18: 1347 492 vs 5279 = 326
mV; D 24: 547 307 vs 5905 £ 345 mV), "
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Table 11. Effects of E3 and 911 after i.v. injection (2 days: D 14-D 19 on

nociceptive response in rhewmatoid arthritis in rats

Day D14 D18 D 24
vehicle i.v. 4147 5279 5905
+331 +326 +345
E3 4644 1112 0
I mg/kg . +367 +401 +0
® ES
% inhibition 0 79 100
Arthritic R._:zts 911 4468 1347 547
10 mg/kg i.v. +143 +492 +307
% ®
% inhibition 0 T4 91
Indomethacin 4386 1511 1552
3 mg/kg p.o. +235 +398 +508
(over 10 duys) *
% inhibition H 71 74

Values are expressed in mV as Mean = S.E.M.
=10 animals per group except at D 24 for Indomethacin (n=9)
Dunnett ¢ test : * P < 0.05 vs vehicle-treated arthritic rats

2. Body weight

[0457] As shown in Table 12 and Figure 19, a marked decrease in the body weight
gain was observed in arthritic rats in comparison to non arthritic rats from D 0 to D 14 due to
arthritis establishment. At D 14 (selection day) the arthritic rats displayed a significant
decrease in weight compared to the non arthritic rats (289 % 2 vs 217 + 4 g) (Student £ test
P<0.05). However, no significant difference in weight (D 14) was detected in all arthritic
groups (Dunnett 7 test P> 0.05). The body weight moderately and significantly increased in
Indomethacin-treated group (3 mg/kg/day for 10 days) from D 17 to D 24 with & maximum of
about 43 g at D 24 compared to the vehicle-treated arthritic group (261 £ 5vs 218+ 3 g).
After B3 treatment (1 mg/kg i.v, at D 14 and D 19), the body weight moderately and
significantly increased from D 17 to D 24 with a maximum of about 46 gat D 24 compared to
the vehicle-treated arthritic group (264 £ 5 g vs 218+ 3 g). After 911 treatment (10 mg/kg
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iv. at D 14 and D 19), the body weight moderately and significanily increased from D 18 to D
24 with a maxinum of about 47g at I? 24 compared to the vehicle-treated arthritic (265 = 7 vs

2183 @)
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Table 12. Effects of E3 and 911 after i.v. injection (2 days: D 14-D 19) on body
weight in rheumatoid arthritis in rats ' '

Day D0 D3 D4 D5 D6 D7 Pil DI2 D13 Did
Non vehicle L.v. 197 215 222 232 236 244 272 277 282 289
Arthritic 2 £2 2 2 2 #2 xD A2 k2 %2
Ruats

vehicle i.v, 199 214 221 230 236 241 229 223 218 217
9 2 £2 +2 A2 23 &6 x5 £5 44
E3 206 222 230 241 243 249 242 237 230 225
Imgkgiv. 44 13 +3 3 3 +3 £6 %6 +5 =5
Arthritic 911 201 211 218 227 231 239 234 228 221 218
Rats Wmg/kgiv, 49 15 45 45 +5 £5 8 7 x7  +6
Indomethacin 202 217 225 235 239 246 242 235 227 224
Imglkgpo. 43 44 w4 x4 4 £4 2T 4T +6 %5

over 10 days

Day DI5 P16 D17 DIS D19 D2¢ D21 D22 D23 D2
Noxn vehicle L.v. 285 291 297 302 307 308 312 316 321 326
Athritic +2 22 £2 43 +3 3 +3  £3 %3 +3
Rats

vehicle Lv. 213 212 211 210 208 210 212 214 216 218

+4 x4 +3  +3  £3 £33 3 x3 3

3 223 224 227 232 235 238 245 250 257 264

Imghgiv., 15 45 44 4 4 +4 4 5 £5  +5

_ # * * # * . * % ®

Arthritie 911 217 221 226 229 233 239 246 253 258 265
Rats W0mghkgiv. 15 45 %5 x5 6 6 =6 £6 £6 7
' . * * * * ® %

Indomethacin 230+ 230 231 234 236 241 246 248 253 261
Smg/kgpo. 44 x5 44 +4  +4  +4 X4 5 £S5 45

over 10 days # # * % * * * *

Values are expressed in grams as Mean = S.E.M. n=10 animals per group except at D 23 and D 24
(n=9) for Indomethacin

Dunnett £ test ; ¥ P < 0.05 vs vehicle-treated arthritic rats
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3. Paw volume

[0458] On D 14, a randomization was performed in érder to obtain homogenous
groups in terms of paw volume. As shown in Table 13, on D 14, the hindpaw volume (mean
of the right and left paw volume) was significantly greater in arthritic group than that in non
arthritic group (2.10 £ 0.05 vs 1.44 % 0.0i mL'I'(Student t test P<0.05)). Indomethacin (3
mg/kg/day p.o. for 10 days) significantly decreased the paw volume by about -0.75 mL (D 24)
compared to the vehicle-treated arthritic group (1,59 + 0.03 ml. vs 2.34  0.08 mL). E3 (1
mg/kgiv.onD 14 and D 19) slightly and significantly increased the paw volume by about
0.37 mL compared to the vehicle-treated arthritic group (2.71 % 0.09 mL vs 2.34 % 0.08 mL).
911 (10 mg/kg iv.onD 14 and D 19) slightly and significantly increased the paw volume by
about 0.36 mL compared to the vehicle-treated arthritic group (2.70 £ 0.11 mL vs 2.34 = 0.08
mL).
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© Table 13. Effects of E3 and 911 after i.v. injection (2 days: D 14- D 19) on paw

volume in rheumatoid arthritis in rats

Day D14 D24
Non vehicle i.v. 1.44 1.47
Arthritic Rats ' :;__002 ' +0.02
vehicle Lv. 2.10 2.34
+0.05  £0.08
E3 2.66 2.71

Lmg/kg i.v. +003  +0.09

#

Arthritic - 2.02 2,76
Rats 10 mg/kg L. +0.07 +{.11
*

Indomethacin 2.08 1.59
3mglkgpo. 1006  +0.03
over 10 days *

Values are expressed in ml. as Mean £ S.EM.
=10 animals per group except at D 24 for Indomethacin (n=9)
Dunnett ¢ test : * P <0.05 vs vehicle-treated arthritic rats

4, Arthritis index .
{0459] As shown in Table 14, on D 14, the arthritis index was 10.1+0.8, 8.7+ 0.6,
10.2 = 0.4 and 9.4 = 0.7 and in vehicle- indomethacin-, E3-, and 911~ treated arthritic groups,

respectively. Indomethacin sirongly and significantly decreased the arthritis index after 3
mg/kg/day p.o. (for 10 days) by a maximum of about -8.0 compared to the vehicle-treated
arthritic group (2.7 + 0.7 vs 10.7 £ 0.6). E3 (I mg/kgiv. on D 14 and D 19) did not affect the
arthritis index compared to the vehicle-treated arthritic group (11.4 = 0.4 vs 10,7 £0.6). 911
(10 mg/kg i.v. on D 14 and D 19) did not affect the arthritis index compared to the vehicle-
treated arthritic group (10.9 4 0.7 vs 10.7 £ 0.6).
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Table 1-47 Effects of E3 and 911 affer i.v. injection (2 days: D 14- D 19) on arthritis

index in rheumatoid arthritis in rats

Day D14 D24
vehicle i.v. 10.1 10,7
+0.8 +0.6
E3 16.2 11.4
I mg/kg iiv. 0.4 +0.4
Arthritic 911 9.4 10,9
Rats 10 mg/ke iv. 0.7 +0.7
Indomethacin 8.7 2.7
3 mg/kg p.o. +0.6 +0.7
over 10 days

Values are expressed as Mean + S.E.M. (score)
n=10 animals per group except for Indomethacin (n=9)
Dunnett ¢ test : * P < 0.05 vs vehicle-treated arthritic rats

5. Paw cytokines levels

‘f0460] As shown in Table 15, on D 24, the left and right paws cytokine levels were
increased in arthritic vehicle-treated group by a maximum of about 3.5 (IL-1P), 4 (TNF-ot)-
and 1.8 (TGF-B1) fold compared to the non-arthritic vehicle-treated group. No significant
difference was obseryed for IL-6 levels, in right and left paw, between the two groups, The
cytokines levels of arthritic group were similar in left and right paw: 259.7 £ 38.5 vs 219.2 =
32.4, 4802.8 £ 365.5 vs 4007.1 +: 380.4, 17.8 + 1.6 vs 18.6 = 1.9 and 9735.0 + 1219.8 vs
9161.4 £ 846.1 pg/ml for IL-6, IL-1pB, TNF-o¢ and TGF-P1 respectively. Indomethacin
slightly, but significantly, decreased the TGF-B1 level in right paw after 3 mg/kg/day p.o. (for
10 days) by about 1.3 times, compared tolt_he vehicle-treated arthritic group (7057.4 +335.6
vs 91614 =+ 846.1'), whereas it did not nio&ify II;,—6, TNF-o or IL-1B levels. A similar but not .
significant effect was observed in the left paw. E3 (1 mg/kgiv. onD 14 and D 19) did not
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affect the IL-6, IL-1B, TNF-a or TGF-$1 levels, in both paws, compared to the vehicle-
treated arthritic group. 911 (10 mg/kg i.v. on D 14 and D 19) increased the IL-14 level in

right paw compared to the vehicle-ireated arthritic group (6215.3 = 666.7 vs 4007.1 & 380.4),
It had no effect on others cytokine levels in both paws.

Table 15. Effect of E3 and 911 after i.v. injection (2 days on D 14 and ID 19) on paw

cytokines levels in rheumatoid arthritic rats

Lefi paw cytokines levels

Non-arthritic Rats Arthritic Rots
.y ey . E3 411 ¥ndomethacin 3
vehicle i.v. vehicle i.v. 1 mg/ke iv. 10m g/lg; - m g{kg D0,

298.6 2597 234.4 262.5 2497

-6 +35.6 +38.5 +352 +42.5 +60.4

1383.0 48028 5060.0 5500.8 40291

IL-13 +57.9 +365.5 +473.5 +625.3 +£449.9
43 17.8 23.6 29.9 29.9
TNF-, +2.9 +1.6 +2.5 448 +3.6
5264.7 9735.0 9796.7 11053.5 7708.2

TGF-pt +209.2 +1219.8 +491.2 +713.3 4293.9
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Right paw cytokines levels

PCT/US2006/013921

Non-arthritic Rats Arthritic Rats
vehicle L.v vehicle i.v L3 911 Indomethacin 3
Tt ] lmgkegiv. | 10 mg/keiv, mg/keg p.o.
286.4 2192 214.6 284.9 295.9
IL-6 +76.1 +32.4 +£472 +38.9 +47.8
1342.1 40071 4853.5 6215.3 3884.4
IL-1B +86.1 +380.4 +605.0 +666.7 +534.4
*
157 18.6 21.5 334 30.6
INF-a +4.8 +19 425 +5.7 +5.7
5024.8 9161.4 9362.7 10861.2 7057.4
TGF-p1 +148.4 +846.1 +£423 4 +604.6 +335.6
*

Values are expressed in pg/ml, as Mean + S.E.M.
n=10 animals per group except for Non-arthritic/vehicle (Right paw), Arthritic/vehicle (Left paw)
and Indomethacin {n=9)
Dunnett ¢ test : * P < 0.05 vs vehicle-treated arthritic rats

6. Measurement of circulating TGF-31

[0461]

As shown in Table 16, on D 24, the serum TGF-81 level was increased in

arthritic vehicle-treated group compared to the non arthritic vehicle-treated group (81715.7 =

1984.1 vs 60269.9 = 2142.8). Indomethacin significantly decreased the serum TGF-f1 level

after 3 mg/kg/day p.o. (for 10 days) by about 1.5 times, compared to the vehicle-treated
arthritic group (57222.2 & 3194.1 vs 81715.7+£ 1984.1). E3 (I mg/kgiv.onD 14 and D 19)
and 911 (10 mg/kg i.v. on D 14 and D 19) significantly decreased the serum TGF-$1 level so

that the cytokine level in E3- and 911-treated groups were comparable with those observed in
vehicle-treated non arthritic group (69408.8 £ 3926.7 and 67214.5 * 3649.4 respectively, vs

60269.9 £ 2142.8).

Table 16. Effect of B3 and 911 after i.v. injection (2 days on D 14 and D 19) on serum

TGF-B1 levels in theumatoid arthritic rats

Non-arthritic Rats

Arthritic Rats

156



1299.31102.87 0.61 0.73 99.26 102.98 0.28 0.43 98.81 103.18 0.27
0.50 98.25 101.82 058 0.53 _ 106.260.82106.950.50106.52..

WO 2006/110883 PCT/US2006/013921
c 3 . 3 E3 911 Indomethacin
vehiele i.v. vehicle i.v. {mg/kgiv. 10 mgkgiv. 3 mefke p.o.
60269.9 81715.7 69408.8 67214.5 57222.2
TGF-B1 | 401408 | 19841  +39267 +3649.4 +3194.1
# " *

Values are expressed in pg/ml, as Mean + S E.M.

=10 animals per group except for Non-arthritic/vehicle (Right paw), Arthritic/vehicle (Left
paw) and Indomethacin (n=9)

Dunnett # test: * P <0.05 vs vehicle-treated arthritic rats

7. Hematological parameters
[0462] As shown in Table 17, the hematological parameters such as white blood cells

and platelets were greater in vehicle-treated arthritic rats in comparison to vehicle-treated non
arthritic rats (Student t test P<0.05), whereas the red blood cells, hemoglobin and hematocrit
(Student t test P>0.05) were unchanged. Indomethacin did not affect the blood parameters
after 3 mg/kg/day p.o. (for 10 days) compared to the vehicle-treated arthritic group. E3 (1
mg/kgiv.onD 14 and D 19) did not affect the blood parameters compared to the vehicle-
treated arthritic group. 911 (10 mg/kg i.v. on D 14 and D 19) did not affect the blood

parameters compared to the vehicle-treated arthritic group.

Table 17. Effects of E3 and 911 after i.v. injection (2 dayson D 14 and D 19) on

blood parameters in theumatoid arthritis in rats (Measurement at [ 24)

White Red blocd

D biood cells Hemoglobin Hematoerit Platelets
4 cells 10 g/dl % 16 /mm’
. 10%/mm’
Non vehicle i.v. 8.7 7.98 15.1 42.6 312
Arehritic | %09 031 +0.7 +1.6 +89
Ruats n=49 n=9 n=9 n=9 n=29
vehicle iv, 19.0 754 13.2 37.4 10.43
+0.9 +0.31 £0.7 *1.6 +89
n=10 n=10 n=10 n=10 n=10
E3 19.1 7.74 12.9 38.5 827
1 mg/kg i.v. +1.2 +£0.17 £0.3 +1.0 +77
n=7 n=4§ n=3§ n=8§ n=_38
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Arthritic ‘ o
Rats 911 22.6 7.30 121 365 799
Wmgkgiv. 199 +0.40 +0.7 +2.] +121
n=23§ n=9 n=>9 n=9 n=>9
Indomethacin 1.7 6.93 11.8 35.0 705
Smg/kgpo. 405 +0.31 +0.6 +1.5 +111
over 10 days n=9 n=9 n=>9 n=79 n="9

Values are expressed as Mean & S E.M.
Anova: P> 0.05 vs vehicle-treated arthritic rats

7. Hindpaw weight

{0463] As shown in Table 18, the left and right hindpaw weight was greater in
vehicle-treated arthritic rats than in vehicle-treated non arthritic rats (3.43 £ 011 vs 1.98 =
0.01and 332012 vs1.9920.02 g, réspectively) (Student £ test or Mann-Withney P<0.05).
Indomethacin significantly decreased the hindpaws weight after 3 mg/kg/day p.o. (for 10
days) compared to the vehicle-treated arthritic group (left hindpaw: 2.23  0.04 vs 3.43 £ 0,11
g; right hindpaw: 2.20% 0.05 vs3.32+ 0.12 g). E3 (1 mg/kgiv.onD 14 and D 19) only
significantly increased the left hindpaw weight compared to the vehicle-treated arthritic group
(left hindpaw: 3.86 & 0.14 vs 3.43 £0.11 g; right hindpaw: 3.72+0.13 15 3.32 £ 0.12 g). 911
(10 mg/kg i.v. on D 14 and D 19) only significantly increased the right hindpaw weight
-compared to the vehicle-treated arthritic group (left hindpaw: 3.73 £ 0.12 vs 343+ (.11 g;
right hindpaw: 3.83 £ 0,15 vs 3.32 & 0,12 g).

Table 18. Effects of E3 and 911 after i.v. injection (2 days on D14 and D 19) on

hindpaws weight in rheumatoid arthritis in rats (Measurement at D 24)

Left paw Right paw

Non “vehicle L.y 1.98 1.99
Arthritic Rats f +0.01 +0.02
vehicle iv, 343 3.32
+0.11 +0.12
E3 3.86 3.72
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1 mg/kg iv. +0.14 +0.13
#
Arthritic 911 3.73 3.83
Rats 10 mgkgiv. 1012 +0.15
' ¥
Indomethacin 2.23 2.20
3 mg/kg p.o. +0.04 +0.05
over [0 days * - *

Values are expressed in grams as Mean + S.E.M.

n=10 animals per group except for Indomethacin (n=9)

Dunneit £ test; * P <0.05 vs vehicle-treated arthritic rats
8. X-rav analysis
{04647 As shown in Table 19, a total score of 0.0 = 0.0 was observed in the vehicle-
treated non arthritic rats. The vehicle-treated arthritic rats have a total score of 15.1 £ 1.3 with

. high scores for demineralization (2.4 = 0.3), erosions (2.7 % 0.3), soft tissue damage (3.1 %
0.2) and space joint (3.3 & 0.2), a moderate score for periostal reaction (1.0 £0.3),
osteogenesis (0.8 = 0.2) and deformity (1.8 + 0.2). Indomethacin {3 mg/kg/day p.o. for 10
days) strongly and significantly decreased the total score by about 10.7 in comparison to
Vehicle-treated arthritic rats (4.4 = 0.9 vs, 151 1.3). E3 (1 mg/kg iv.on D 14 and D 19) did
“not affect the total score compared fo the vehicle-treated arthritic group (142 1.3 vs 151+
'1.3). 911 (10 mg/kg i.v. on D 14 and D 19) did not affect the total score compared to the
vehicle-treated arthritic group (15.4 £ 1.0 vs 15,1 1.3). A

Table 19. Effects of E3 and 911 after i.v. injection (2 days on D 14 and D 19} on X-

ray parameters in theumatoid arthritis in rats

Deminer- Soft

. Periostal . Space  osteo- ... TOTAL
Day alization Erosions reaction dtzssue joint  genesis Deformity score
amage
Nown vehicle i, 0.0 0.0 8.0 8.0 0.0 0.0 0.0 0.0
Arthritic +00  +00  £00  £00  x00 00 00 00
Rals

vehicle i.v. 24 . 27 1.9 a1 3.3 0.8 1.8 151

| £_59



15113.661.91109.592.12.. 115.002.36116.062.30 17 18  _ 115.99
118.01 2.18 2.29 113.57 116.13 2.04 2.14 118.08 121.16 2.32 2.55
119.14 122,14 2.42 2.61 _ _

WO 2006/110883 PCT/US2006/013921
+03 =03 £03 02 02 #0202 %13
E3 20 24 08 3.3 27 12 18 142
Img/hgiv.  +03 03  +02 03 02 02 %02 %13
Artipitic | 911 2.3 25 10 3.4 33 09 20 154
Rats | W0mghkgiv. 403 02  +03  +02  £02 402  +02 1.0
Indomethacin- 0.3 69 07 1.0 10 01 0.4 4.4
dmg/kgp.o. 402  x02  *03  £02 02 #0102 09

# * ® 3 # #®
Values are expressed as Mean # S.E.M (score).

n=10 animals per group except for Indomethacin (n=9)
Dunnett £ test; * P <0.05 vs vehicle-treated arthritic rats

Conclusion
[0465] Under experimental conditions described above, E3 (1 mg/kg i.v. 2 days: D 14
-D 19) and 911 (10 mp/ke iv.2days:D14-D 19} showed strong analgesic effects, but did

not show significant anti-inflammatory effects in this arthritis model.

Example 8: Effects of different doses of anti-NGF antibody E3 in a rat model of rheumatoid
arthritis

[0466] The ability of E3 to produce reduction in pain in arthritic rats was further
investigated by examining the dose response relationship between E3 administration and pain
reduction. Rats were treated with adjuvant to induce arthritis as describéd above. Ten rats
not injected with adjuvant were used as non-arthritic controls. Fourteen days after adjuvant
injection, animals were qualified into {he study based on the criteria stated above, randomized
into eight groups of ten rats and tested for the intensity of their vocalization response. They
were then dosed on day 14 with saline, or 0.003 mg/kg, 0.01 mg/kg, 0.03 mg/ke, 0.1 mg/kg,
0.3 mg/kg, 1 mg/kg or 5 mg/kg of E3 antibody as described above. Animals were tested for
their vocahzatxon response on days 16, 18, 20, and 24. Animals were redosed with saline or
the same dose of E3 on day 18 after the vocalization testing, Animals were also weighed each
day, starting at day.14. Thus, animals were dosed twice with a given dose of antibody or
saline on days 14 and 18, and assessed for pain five times, on days 14, 16, 18, 20 and 24.
Data are shown in Tables 20-22 and in Figures 20-22.
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20 122.17 2.57 120.62 2.20 21 123.49 2,90 122.88 2.49 130.41 2,98
132.82 2.84 23 124.35

WO 2006/110883 PCT/US2006/013921

Table 20, Effects of different doses of E3 on nociceptive response (vocalization

intensity) in rheumatoid arthritic rats. Vocalization intensity values are expressed inmV as
mean =+ s.e.am.

| _vehicle [ 0.003mgikg | 0.07 mg/kg | 0.08 markg | 0.1 mo/kg | 0.5 malkg | 1.0mgkg | 5.0makyg |

day14 [mean | 112025 | ©81.76 | 1007.28 583.18 115930 | 119958 | 1067.00 | 896.25
sem | 143.06 71.00 66.50 62,12 132.76 123.44 £9.73  57.53
day16 [mean | 1042.85 | 825.60 576.88 44843 283.71 151.85 98.62 79.18
sem | 13051 57.94 49.71 81.01 60.00 26.08 29.17 27.30
day18 |mean | 968.10 | 427.43 334.45 262.52 262.96 194.19 174.13 200,42
sem | 117.85 48.55 35.10 52.38 62.32 53.55 88.61 120.15
day20 |mean | 94218 | 44800 |  813.13 209.48 79.74 66.27 71.23 6357
sem | 10068 33.73 61.98 24.43 33.18 31.34 42.37 23.47
day24 [mean | ©13.68 | 72450 595,38 513.60 43245 176.32 19.21 12.35
sem | 131.29 115.90 44.76 63.67 70.38 66.61 10.14 12.35
[6467] The effect of treating animals with various doses of anti-NGF antibody E3 on

pain induced vocalization (data shown in Table 20) was statistically analyzed by using two-
way ANOVA to compare the results obtained pairwise between arthritic animals treated with
vehicle with those treated with a given dose of antibody E3. There was a highty significant
effect at all levels of E3 tested (p<0.0001). Even at the lowest dose tested (0. 003 mg/kg of
E3), the difference in vocalization was significant (p<0. OGOI)

[0468] As shown in Table 20 and Figure 20, in agreement with the above experiments,
treatment with antibody E3 at 1 mg/kg showed a rapid and robust relief of pain. Within two
days (the earliest time point tested) the vocalization intensity fell by 90%. Treatment with
lower concentrations of E3 also provided robust pain relief, although at lower doses the pain
relief took somewhat longer to manifest. It is likely that the apparent decrease in efficacy on
day 24 of all but the highest doses tested is due to a decrease in the actual level of plasma E3
level secondary to an immune response by the subject rats. It is apparent that doses as low as

0.003 mg/kg provide at least partial pain relief in this model.
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3.02 125.36 2.83 137.81 3.09 140.79 2.83 24 123.77 2.80 125.33 2.75
138.93 2,76 141.77 2.61 [0469]The effect of treating anirrials With various
doses of anti-NGF antibody E3 on body weight was statistically analyzed
BYOLRAEGL 0S8 3way ANOVA to compare the results obtained pdifuigg2006/013921
between arthritic animals treated with vehicle with those treated with a

Table 21. Effects of different doses of E3 on body weight in rheumatoid arthritic rats

(normalized to day 14).
Non-Arthritic vehicle 6.003 mokg 0.01 mgl/kg 0.03 markg
Day Mean S.E.M Mean S.E.M Mean S.E.0M Mean S.E.M Mean S.EM
14 100.00 0.00 100.00 c.00 100.00 0.00 100.00 0.00 400.00 0.00
16 99,63 0.30 £9.14 0.37 99.20 0.48 99.18 0.43 100.34 £.36
18 102.52 .45 89.57 0.80 90.68 079 99.33 0.72 100.89 0.57
17 103.34 0.41 89.50 0.64 100.46 077 99.69 0.73 101,80 082
18 106,11 0.72 100.28 0.83 100.80 1.19 100.69 0.72 102.70 0.92
20 108.82 6.85 101.48 1.22 102.28 158 102.70 1.07 104.51 Q.78
21 110.52 0.93 102.73 1.49 103.16 1.87 102,83 1.18 106.08 0.98
23 114.28 1.19 104.54 1.92 108.08 1.67 104,441 1.33 106.14 1.08
24 115.44 1.15 105.12 1.02 - | 108.16 1.90 104.23 1.45 166.23 1.26
0.1 mgfkg 0.3 myg/kg 1.0 mg/kg 5.0 mg/kg
Day Mean S.EM Mean S.E.M Mean S.EM Mean S.EM
14 100.00 0.00 100.00 0.00 100.00 0.00 100.00 0.00
15 £9.83 0.59 101.05 0.38 100.63 0.37 101.81 G.41
18 101.07 0.82 102.88 0.50 102.85 0.56 104.09 0.60
17 101.88 1.12 104.76 0.7G 105.74 0.76 108.85 6.79
18 103.69 1.47 107.11 0.78 108.46 0.82 109.53 1.00
20 107.36 1.78 111.268 877 113.57 0.83 115.32 1.1
21 108.50 2.01 113.31 0.87 116.71 0.92 118,11 1.2
23 109.25 2.15 115.58 1.38 123.35 1.13 126.356 1.94
24 108.77 2.08 115.58 1.43 124.44 1.00 127.25 1.78
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WO 2006/110883PCTMS20061013921 given dose of antibody E3. Using
data normalized to weight on day 14 (Table 21), doses of 0.03 mg/kg of
E3 resulted in a significant change in body weight (p<0.005). At all high
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and discontinuation of the V. Within each cohort, the placebo (Sodium
Chloride Injection, USP) was administered by slow bolus or continuous
infusion in the same fashion as the leﬁ%tlbody E3. [0473]After two in-patient
days, patients were discharged home. Depending of the dose level cohort,
they continued to be assessed for pain levels for 28 days after antibody
E3 administration (Cohorts 1, 2, and 3) or up to 181 days after antibody
E3 administration (Cohorts 4 and 5). Periodic safety assessments was
performed for 181 days in all patients. 10474]Analgesic effects were

assessed before dosing and at multiple times after administration of
antibodyvy ER \/alidatad alectronic \/A< ranainAa from O-100 with 101 nnint



[0476]WOMAC (Western Ontario and McMaster Universities Arthritis
Scale) 3.1 Osteoarthritis Index Version VA.1(c) was also used for
assessing arthritis pain. WOMAC 3.1TM consists of 24 questions divided
W28 diodshs: pain (5 questions), stiffness (2 questions), arf Bio4{013921
function (17 questions). Bellamy et al., J Rhematol 15:1833-40 (1988);
and Bellamy, Semin. Arthritis Rheum. ,18:14-7 (1989). The physical
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antibody E3. Patients were allowed to use rescue medications of acetaminophen or ibuprofen

with some restrictions based on laboratory findings or past medical history. Some patients
“took rescue medications during the study, but rescue medications were not consumed for 2
days before and afier administration of anti-NG¥ antibody E3.

[(}4;72] Thirty-four patients were admitted to the study and assessed as inpatients for
on Study Days -1, 1 and 2. Anti-NGF antibody E3 administration occurred on the morning of
~ Day 1. Electronic diaries were used to record index knee pain and rescue medication usage in
clinic and at home. Ten patients were treated with placebo. Twenty-four patients were

treated with anti-NGF antibody E3: four patients per dose level for 3 pg/kg (cohort 1), 10
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-758 -1055 3 ug/kg -572 -956 -1048 1 067 (0.11) (0.18) (0.63) (0.99)
(0.43) (0.62) (0.99) (1.00) 10 pg/kg -671 -1174

WO 2006/116883 PCT/US2006/013921

ug’kg {cohort 2), and 30 pg/kg (coﬂort 3); and six patients per dose level for 100 ug/kg
(cohort 4) and 300 pg/kg (cohort 5). The placebo used was sterile 0.9% Sodium Chloride
Injection, USP (normal saline). Anti-NGF antibody E3 was a frozen liquid formulation
consisting of 10 mg/ml antibody in an aqueous solution of 10 mM histidine, 275 mM sucrose,
0.01% polysorbate 20, pH 6.0. One hour prior to IV administration, frozen antibody was
thawed and diluted into Sodium Chloride Injection, USP. The volume for each patient was
calculated based on the subject's Day -1 weight and assigned dose level, ranging from 3-6 cc
for cohort 1, 16-20 cc for cohort 2, 30-60 cc for cohort 3, and 100 ce for cohort 4 and cohort
5. For cohorts 1 and 2, antibody E3 was administered by a slow IV bolus over 3 to 5 minutes,
followed with an IV flush of 5 cc Sodium Chioride Injection, USP. For cohorts 3-5, antibody
B3 was administered at 100 ce/hour via infusion pump, followed with an IV flush of 5 c¢
Sodium Chloride Injection, USP and discontinuation of the IV. Within each cohort, the
placebo (Sodium Chloride Injection, UéP) was administered by slow bolus or continuous
infusion in the same fashion as the antibody,Ei
[0473] After two in-patient days, patients were discharged home. Depending of the
dose level cohort, they continued to be assessed for pain levels for 28 days after antibody E3
© administration (Cohorts 1, 2, and 3) or up to 181 days after antibody E3 administration
(Cohorts 4 and 5). Periodic safety assessments was performed for 181 days in all patients.
| [0474) Analgesic effects were assessed before dosing and at multiple times after
administration of antibody E3. Validated electronic VAS ranging from 0-100 with 101 point
resolution was used for current index knee paih. Patients were cued 4 times daily and
instructed to indicate the level of arthritis pain in the index knee at that moment. Validated
electronic VAS ranging from 0-100 with 101 point resolution was also used for index knee
pain during walking. VAS for index knee pain during walking was completed daily,
concutrent with the fourth current index knee pain VAS.
[0475] Electronic diary for glata".céﬁéction was issued on day -8 and a 7-day screening
assessment of electronic diary compliance was performed from day -8 to day -2 to determine
_ success in using the electronic diaries for a given subject. Subjects were instructed to
complete 4 diaries per day. The mean VAS recorded duﬁng the screening period is used as

baseline for assessment of efficacy.
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-1623 -2020 (0.04) (0.05)-(0.15) (0.29) (0.17) (0.24) (0.55) (0.81) 30
)4/kg -733 -1371 -2042 -2566 (0.02) (0.02)

WO 2006/110883 PCT/US2006/013921

[0476] WOMAC (Western Ontario and McMaster Universities Arthritis Scale) 3.1
Osteoarthritis Index Version VA.1% was also used for assessing arthritis pain. WOMAC
3.1™ consists of 24 questions divided into 3 domains: pain (5 questions), stiffness (2
questions), and physical function (17 questions). Bellamy et al,, J. Rheumarol 15:1833-40
(1988); and Bellamy, Semin. Arthritis Rheum. 18:14-7 (1989). The physical function domain
provides information of the ability to parform‘éctivities of daily living. Patients performed
the test directly on the electronic diary during designated clinic visits, using validated
electronic VAS ranging from 0-100 with 101 point resolution. Each domain was scored by
determining the means of the VAS scores of the component questions. The total WOMAC
3.1™ was scored by determining the means of the scores from each of the 3 domains.
Patients were also required to report rescue medication used via the electronic diary. -

[0477] Outcome was assessed as change from baseline (pain level during screening
period), expressed as pain intensity difference (PID) or summed pain intensity difference
(SPID) for different dose levels. Changes from baseline in the activity measurements were
analyzed using an analysis of covariance (ANCOVA) model with treatment as the main factor
and baseline pain as a covariate. For means and mean changes, comparisons of antibody E3
with placebo was made using Dunnett's test. Tukey-Ciminera-Heyse trend test was used fo
assess the dose-response relationship.

[6478] As shown in Figure 24, decrease of mean daily pain intensity after the single
administration of anti-NGF antibody E3 was observed in every dose tested. Generally, the

* effect in reducing pain intensity lasted longer in the higher dose (30 pg/kg, 100 pg/kg and 300
ng/kg) treated group than the lower dose (3 pg/kg and 10 ug/ke) treated group. As shown in
Figure 25, the pain intensity reductions lasted for at least 80 dajfs after administration of 100
ng/kg of E3. ' _

(0479} Table 23 below shows the summed pain intensity differenqes (SPID) for each
dosing of E3 for days 2-8, days 2-14, days 2-21, and days 2-28 as compared to baseline levels.
ANCOV A was used for statistically analysis. Table 23 indicates that pain reduction was
statistically significant (p < 0.05) after single adminisiration of anti-NGF antibody E3.
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(0.04) (0.10) (0.09) (0.08) (0.17) (0.40) 100 pg/kg -766 -1403 -1996 -2726

(<0.01) (<0.01) (0.02) (0.04) (0.02) (0.02)

WO 2006/110883

PCT/US2006/013921

Table 23. Summed pain intensity differences for varying time intervals as compared

o baseliﬁe.

Days 2-8 Days 2-14 Days 2-21 Days 2-28
Placebo -269 -486 -758 -1055
3 ngkg =572 -956 -1048 -1067
(0.11) (0.18) (0.63) (0.99)
(0.43) (0.62) {0.99) (1.00)
10 pg/kg -671 -1174 -1623 -2020
(0.04) (0.05) (0.15) (0.29)
(017 (0.24) (0.55) (0.81)
30 ng'kg =733 ~1371 -2042 -2566
(0.02) (0.02) (0.04) (0.10)
(0.09) (0.08) (0.17) (0.40)
100 pg/kg -766 -1403 -1996 -2726
(<0.01) (<0.01) (0.02) (0.04)
{0.02) (0.02) (0.10) {0.17)
300 ng/kg -769 -1340 -1869 -2521
(<0.01) (<0.01) {0.04) (0.07)
(0.02} (0.04) (0.17) (0.29)
All =713 -1269 -1752 -2254
(<0.01) (<0.01}) (0.01) (0.04)
(<0.01) (<0.01) (0.06) (0.18)

Statistically analysis was performed with no adjustment and with adjustment for multiple

comparisons. The first row of the p values in parenthesis for each time interval was without

- adjustment; the second row of p values in parenthesis was with Dunnett’s adjustment..

[0480]

uglkg, 30 pg/kg, 100 pg/kg, and 300 pg/kg E3 dose.

[0481]

As shown in Figure 26, percent of maximal reduction in SPID by the single
administration of anti-NGF antibody E3 reached about 45% to about 65% from day 2 to day
14 for every E3 dose tested, and reached about 45% to about 60% from day 2 to day 28 for 10

As shown in Figure 27, administration of anti-NGF antibody E3 also reduced

WOMAC score from day 1 to day 28. Pain, physical function and stiffness score were

reduced significantly at 100 pg/kg dose of E3. These data indicate that single administration

of anti-NGF antibody not only reduces pain, but also improves physical function and stiffness

in patients having osteoarthritis.
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(0.10) (0.17) 300 pg/kg -769 -1340 -1869 -2521 (<0.01) ( < 0.01) (0.04
(0.07) (0.02) (0.04) (0.17) (0.29) All -713 -1269 ) (.09

WO 2006/110883 : PCT/US2006/013921

Depuosit of Biological Material

[0482] The following materials have been deposited with the American Type Culture
Collection, 10801 University Boulevard, Manassas, Virginia, USA (ATCC):
Material ATCC AccessionNo.  Date of Deposit
Eb.911.3E E3 lightchain =~ PTA-4893 January 8, 2003
Eb.pur.911.3E E3 light chain PTA-4894 January 8§, 2003
Db.911.3E E3 heavy chain | PTA-4895 January 8, 2003
[0483] Vector Eb.911.3E is a polynueleotide encoding the E3 light chain variable

region, vector Eb.pur.911.3E is a polynucleotide encoding E3 light chain variable region, and
vector Db.911.3E is a polynucleotide encoding the E3 heavy chain variable region.

[0484] This deposit was made under the provisions of the Budapest Treaty on the
International Recognition of the Deposit of Microorganisms for the Purpose of Patent
Procedure and the Regulations thereunder (Budapest Treaty). This assures maintenance of a
viable culture of the deposit for 30 years from the date of deposit. The deposit will be made
available by ATCC under the terms of the Budapest Treaty, and subject o an agreement
between Rinat Neuroscience Corp. and ATCC, which assures permanent and unrestricted
availability of the progeny of the culture of the deposit to the public upon issuance of the -
pertinent U.S. patent or upon laying open to the public of any U.S. or foreign patent
application, whichever comes first, and assures availability of the progeny to one determined
by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35
USC Section 122 and the Commissioner's rules pursuant thereto (including 37 CFR Section
1.14 with particular reference to 886 OG 638). | .

[0485] The assignee of the present application has agreed that if a culture of the
materials on deposit should die or be lost or destroyed when cultivated under suitable
conditions, the materials will be promptly replaced on notification with another of the same. -
Availability of the deposited material is not to be construed as a license to practice the
invention in contravention of the rights granted under the authority of any government in

accordance with its patent laws.
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-1752 -2254 (<0.01) (<0.01) (0.01) (0.04) (<0.01) (<0.01) (0.06) (0.18) ...

Statistically analysis was performed with no adjustment and with

adjustment for multiple comparisons. The first row of the p values in

ParemmHERSIor each time interval was without adjustment; tHe-d8EGAYTEW 2!

of p values in parenthesis was with Diumett's adjustment.. [04801As

shown in Figure 26, percent of maximal reduction in SPID by the single
AntibodsRipigtiadion of anti-NGF antibody E3 reached about 45% to about 65%

from day 2 to day 14 for every E3 dose tested, and reached about 45% to

ql?%@%ﬁaf%g 19:RYA8 CIRO, 10K 86180 49 (B th ATk e ABOLD

antj-

QVQL R

/2

e. [0481]As shown in Figure 27, administration of

Pﬁ?@%ﬁ&ﬂﬁé@%@“&@%ﬁﬁ%ﬁ?@%@%f

VIVS ?@9{?‘[ ody not only reduces pain, but also |mproves phS|caI
ion and tiffness in patients having osteoarthritis. WO
20061110883PCT/US2006/013921

Light chain variable region (Kabat CDRs are underlined; Chothia CDRs are BOLD
AND ITALICIZED)

DIQMTQSPSSLSASVGDRVTITCRASOSISNNLNWY QQKPGKAPKLLIY YISRFHSGVP
SRFSGSGSGTDFTETISSLOPEDIATYYCOQEHTLPYTFGQGTKLEIKRT (SEQ ID NO:2)

E3 heavy chain extended CDRs
CDRHI: GFSLIGYDLN (SEQ ID NO:3)

CDRH?2: IWGDGTTDYNSAVKS (SEQ ID NO:4)
CDRH3: GGYWYATSYYFDY (SEQ ID NO:5)
E3 light chain extended CDRs

CDRIL1: RASQSISNNLN (SEQ ID NO: 6)
CDRL2: YTSRFHS (SEQ ID NO:7)

CDRL3: QQEHTLPYT (SEQ ID NO:8)

Mouse monoclonal antibody 911 eﬁended CDRs

911 heavy chain extended CDRs
CDRH1 : GFSLIGYDIN (SEQ ID NO:9)

CDRH2 : MIWGDGTTDYNSALKS (SEQ ID NC:10)
CDRH3: GGYYYGISYYFDY (SEQ ID NO:11)

911 Hght chain extf;qdeif CDRs

CDRLI: RASQDISNHLN (SEQ IDNO:12)

CDRL2: YISRFHS (SEQ ID NO:13)

CDRL3: QQSKTLPYT (SEQ ID NO:14)

E3 heavy chain amino acid sequence (full)
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Deposit of Biological Material [0482]The following materials have been

deposited with the American Type Culture Collection, 10801 University

Boulevard, Manassas, Virginia, USA (ATCC); MaterialATCC Accession

NE.B468 B¥tSeposit Eb.911.3EE3 light chainP TA-4893Janualy BUSHIg 013921

Eb.pur.911.3EE3 light chainPTA-4894January 8, 2003 Db.911.3EE3

heavy chainPTA-4895January 8, 2003 [0483]Vector Eb.911.3E is a
QVQLQBRGRGISOHIS BB TG ERSid htidhabhWEKaBROIe Hibh Wik gy GDGTTD
YNSA and veﬁ%%gg%%. E igglﬁ gﬁ:)él}@r?t;gclz‘i%el?)tide encodin tmﬁﬁe@f@l ?ain
CTLV TR KB [Oh PRI e O AAS RUE RIS R PO MOBHr RS Y
HTFPARYGERRSE Tisaywotihe saematiomaliReceD s NIy DEPYSIREICCVECPP

CPAPRH GG A I (RERAb T A SOV Ml S e

- AKTKERIBERIINERIEPSSIL IOV SOIQERrE O B dA(s SNEHOBR S IHIETIRRORIGQP

e O PRREE 0 EUEIR Fn  EBUOE s

DGSFELTCELRMIZK SRBQEHDEVIRSE 8 NMIHBAIRSHCTE RS HaBIBKS BeelD

NoO-16Progeny of the culture of the deposit to the public upon issuance of the
pertinent U.S. patent or upon laying open to the public of any U.S. or
foreignypatent aRRlicatian a¥ilishavasc@menfipslipnd assures availability
of the progeny to one determined by the U.S. Commissioner of Patents

DIQM BOSPRSICRAS ORIV BORISRENN M0EMQQE MO B PELLEETIORAARGY

rone s RS AR e Y S

PSDEQEESSHE ABPHADNNEY BRFSK VK H N0 St SR ST B IOTRRSIOSHLS

STLTL%ﬁeﬁM REW%%@W@R@WK@@@E‘SE% Ridlable

conditions, the materials will be promptly replaced on notification with
anothes pthesame. Hvailailiveaidie danesiddynterial is not to be
construed as a license to practice the invention in contravention of the
rights granted under the authority of any government in accordance with
its patent laws. Antibody sequences Heavy chain variable region
(Kabat CDRs are underlined; Chothia CDRs are BOLD AND ITALICIZED)
QV QLQESGP '
GLVICPSETLSLTCTVSGESLIGIDLNWIRQPPGKGLEWIGHWGDGTTD
Y NSA VKSRVTISKDTSKNQF SLICLS S VTAADTAV YYCARGG
TSYYFDYWGQGTL VTVS (SEQ ID NO:1) Light chain variable region
(Kabat CDRs are underlined; Chothia CDRs are BOLD AND ITALICIZED)
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DIQMTQSPSSLSASVGDRVTITCRASOS/SNNLNWYQQKPGICAPKLLIY
YTSREHSGVP

SRFSGSGSGTDFTFTISSLQPEDIATYYCQOEHTLPYTFGQGTICLEIKRT
(BE QI NER) E3 heavy chain extended CDRs CDRH1: GFBCRIBEIpap13921
(SEQ ID NO:3) CDRH2: IWGDGTTDYNSAVKS (SEQ ID NO:4) CDRH3:
GGYWYATSYYFDY (SEQ ID NO;5) E3 light chain extended CDRs

. | \ . . Y
csoo R ARG SR e
CCCTQIGEHESHISHBIORE BRGHATRTEREH BARHAE EDRE HRIAACTGGATCC
GACAGESHEXBIHSEQIB NG ELEBRER A MIMERGTITIN OIS SKSISEBIDAA

COAC AT SR CBRTT RSB TSR D N 13y B CeTeeA
| AGAAVISRAES (BEQIOAMCUBEELRICTQRSKITOVTIGSEQ DN GO GTA

’ITACiE(‘Ei%@%@@%?%%%% & HUl- QUAQERCRGMIRSET A cTG G

IRQPPGKGLEWIGHWGDGTTD
GGCOMISAMUSRUTIBKISPSIKIGDE KIKICS GAKAB AN ACAREENVIYRTSTT

B T T
V P

TOOTQA BRIV EP RO SS T S MR P OO ADICTGRLEET TS

ACCABNEGTQTHTANYOHIKPSNAKUDETUERKCCXECPRAGGICTCTACTCCCTC

AGc%@%ﬁXE?f&ﬁﬁW@@&%ﬁ%@ﬁéX&ﬁ@@M

CGTAMTKAREEGPRSTERWGVIABHISRARSICARERPSHIS GPIHNERCT
ToToSKAEPRRCCACCTTIGTCCAGCCCCTCCAGTGGCCGGACCATCCGTGTTCCT

e QN LD REEMTKNOVS TELVKGEYPSDIAVEWESNGRENNY

GTGIOBSERENSEATEDE SRWAQEAN AT WHAGSTFI NS TORSASTSRGITG
| : ight ' ' id s '

oo e S S S

ACTCTARCHEACR SRESECSSEFHRGEG A CGTGCTGCACCAGGACTGGCTGAA

cacSLRQRERARYX G QREHTIENTECQG AR KREVRARSYRIFFCAGCATCGA

GAA%&%@%&%@@’cﬁ%&@(5&5@5&%%&%%%%%88§8F§%Q&%m
CCACLSFADNETAOACEVHHQGASSRUTKSENREEGISEQIOIMICIHGEGA
AGGERPISNAL ENTIECHIG AWEAEBAEANPEHR:AGTCCAACGGACAGCCAGA
GAACAACTATAAGACCACCCCICCAATGCTGGACTCCGACGGATCCTTCTTCCTGTA
TCCAAGCIGACCGTGGACAAGTCCAGATGGCAGCAGGGAAACGTGTTCTCTTGT
TCCGTGATGCACGAGGCCCTGCACAACCACTATACCCAGAAGAGCCTGTCCATGTC
TCCAGGAAAGTAA(SEQ ID NO: 65)

3F heavy chain variable domain nucleotide sequence

CAGGTGCAGCTGCAGGAGTCTGGCCCAGGACTGGTGAAGCCTTCCGAGACCCTGT
CCCTCACCTGCACTGTCTCTGGGITCTCACTTATCGGCTATGATCTTAACTGGATCC
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WO 2006/110883PCT/US2006/013921
CAGGTGCAGCTGCAGGAGTCTGGCCCAGGACTGGTGAAGCCI |
CCGAGACCCTGT CCCTCACCTGCACTGTCTCTGGGITCCCAC |
T STBCFRTGATCL IAACTGGATCC PCT/US2006/013921
GACAGCCTCCAGGGAAGGGACTGGAGTGGATIGGGATIATCTGGGGT
GATGGAA CCACAGACTATAA

GACAHEACEAGEEAAGEEREPEEIGAGEATEISORTTASCEASEEEEATGGAA

AGAACCAGTTCTCCCTGAAGCTGAGCTCTGIGACCGCCGCGGACAC
CCACAGACEFARRIGAGCTGTCAAATCCCGCGTCACCATCTCAAAAGACACCTCCA

AGA MCRGTECERACAG ST TRGTIEGEACOCCAC AN IATITTGASTT A

T A e PR AR CEA AT ERRAG RO

GGCUALGGCACCCTGGTCACCGTCTCCTCABSEQ ID NO:66)
CCCACTGGCCCCATGCTCCCGCAGCACCTCCGAGAGCACAGCCGCC
CTGGGCTGCC TGGTCAAGGACTACI
FCCCAGAACCTGTGACCGTGTCCTGGAACTCTGGCGCTCTG

3R Hg@%ﬁgAGCg%%%"gﬂ%%%ﬁ%&% Iagl%glo%s%GCTGTCCTGCAGTCCTCAGGTCT

AGCAGCGTGGTGACCGTGCCATCCAGCAACITCGGCACCCAGACCTA
GATAGREAFEERACACAGTCCCCATCCTCCCTGTCTIGCCTCTGTGGGTGACCGCGT

CACCEBIAGATHUAGASGECARGCARCATLARGATEGACANGATCGTEBNGC

Ao AGAANGIST TGIGIGGAGTRIGEAGE IGTECAREEC rgcrrocacTea

GGTRICCTETMACT M ABEARATCCTEATCATEIEGRGANSCCUABACAT

TAGCRAEPRAPEEAACCAGAAGATATTGCCACTTATTACTGCCAACAGGAGCATACCC

GIGTGGTGGTGGACGTGICCCACGAGGACCCAGAGGTGCAGT1ICAA
TTCCATEENGGIA CGGTCAAGGCACCAAGCTGGAGATCAAACGCACTGTGGCTGEA

CCATIGGACAGATTAGACIKE TATCACAATG(ULAMGAGRAABTITCANGAGACHCT

T AR T BT R HG R A GTARARTIA4EC

TGGAIRCCTCAICCAATCCGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAG

CAARECAMGCARTATA FT TG TEEAACARGEEARTGELAMEG C
AGCATCGA

GAG A BATE FELAREACC AR EE A ASE ERACABATEEACABEFE @

TCACRRPACCITECAACCGCGGTGAGTGCTAASEQ ID NO:67)
CCACCATCCAGAGAGGAGATGACCAAGAACCAGGTGTCCCTGACCT
GTCTGGTGA AGGGA
ITCTATCCATCCGACATCGCCGTGGAGTGGGAGTCCAACGGACAGCC

 AGA: . . .
3E 1‘@&%&%&%‘?&%%&3&%@%&%@&%@ CTGGACTCCGACGGATCC

' 'ég@c@%c TCCCCATCCTCCCTGTCTGCCTCTGTGGGTGACCGCGT
GAT%E% SR S A RS A LSRG LR EE SR RARATES
CACGATARETGCCGCGCATCTCAGTCCATTAGCAATAATCTGAACTGGTATCAG

CAGALSET I GNHRCOLLLACRAGAPENCI ARG ACT
TGTCCCTGTC TCCAGGAAAGTAA(SEO ID NO: 65) 3E heavy chain

CAGGARINE GohatGRiclottad Estifehd GACTCIGGTACAGATTTCACCTTCACC
ATTAAGGTECACLIGHNBAAATATECACEAGE N AL CETCMGRTIAGCATA

OO A AN AL A CAC AT ARG EAMAGRS(TENRA

NO:6§TGGATCC GACAGCCTCCAGGGAAGGGACTGGAGTGGATTGGGA

IATCTGGGGTGATGGAA
CCACAGACTATAAITCAGCTGTCAAATCCCGCGTCACCATCTCAAAAG
ACACCTCCA 172

AGAACCAGEICTCCCTGAAGCTGAGCTCTGTGACCGCCGCGGACAC
GGCCGTGTA 1l
ACTGTGCGAGAGGAGGITAEIGGTACGCCACTAGCTACTACMGACTA
CTGG GGCCAGGGCACCCTGGTCACCGTCTCCTCA(SEQ ID NO:66)
3E light chain nucleotide sequence (full antibody)

GATATCCAGATGACACAGTCCCCATCCTCCCTGTCTGCCTCTGTGGG
TOCACCCCCT CACCATCACCTCCCCCCCATCTCACTCCA



[1ICCATATACC11
CGGTCAAGGCACCAAGCTGGAGATCAAACGCACTGTGGCTGCA
CCATCTGTOTCATCTITCCTCCATCTGATGAGCAGI
NSAZWTABSGAACTGCCTCT PCT/US2006/013921
GTrGTGTGCCTGCTGAATAACITCTATCCACGCGAGGCCAAAGTACAG
TGGAAGG

[0486}TG GAT!%Q&E&@J&%&I%%@J%@&Q&%@%&%&Tﬁ@i%@ﬁm
GCAGGACAG

ilustrafi ponpges et et hacas eI HeHRSCABEE FEREEE PR PR

sugpedRE A PAGIAGkilled in the art and are to be included within the spirit and purview of
GAGAAACACMAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGA

this 2pplFFEOPCCAG TCACAAAGAGCI ICAACCGCGGTGAGTGCTAA(SEQ ID
NO:67) 3E light chain variable domain nucleotide sequence
GATATCCAGATGACACAGTCCCCATCCTCCCTGTCTGCCTCTGTGGG
TGACCGCGT
CACCATCACCTGCCGCGCATCTCAGTCCATTAGCAATAATCTGAACT
GGTATCAG
CAGAAGCCAGGCAAAGCCCCAAAACTCCTGATCTACTACACCTCACG
CTTCCACT
CAGGTGTCCCATCACGCTTCAGTGGCAGTGGCTCTGGTACAGATTTC
ACCTTCACC
ATTAGCAGCCTGCAACCAGAAGATATTGCCACTTATTACTGCCAACA
GGAGCATA CcCccuU
CCATATACCTTCGGTCAAGGCACCAAGCTGGAGATCAAACGC(SEQ
ID NO:68) WO 2006/110883PCT/US2006/013921 [0486]It is understood
that the examples and embodiments described herein are for illustrative
purposes only and that various modifications or changes in light thereof
will be suggested to persons skilled in the art and are to be included within
the spirit and purview of this application. The following is claimed: Use of
an effective amount of an anti-NGF antibody in the manufacture of a
medicament for treating pain, improving physical function and improving
stiffness in an individual having osteoarthritis. Use of claim I, wherein the
individual is a human. 3. Use of claim | or 2, wherein the anti-NGF
antibody is administered at a dosing frequency in a range from once every
week to once every twelve weeks. 4. Use of claim 1 or 2, wherein, he
anti44GF antibody is administered once every month, once every two
months, once every three months, once every four months, once every
five months, or once every.six months. 5. Use of claim 3 or 4, wherein the
anti-NGF antibody is administered once every three months. 6. Use of any
one ofthe preceding claims, wherein the pain is alleviated for a duration of
at least about seven days after administration of a single dose of the
anti-NGF antibody.
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7. Use of any one of the preceding-claims, wherein the pain is alleviated

- for a duration of at least about fourteen days after-administration of a -

single dose of the anti-NGF antibody. Use of any one of the preceding

- claims, wherein the pain is alleviated for a duration of at least about four

weeks after administration of a singl gﬁ&80f the antiNGF antibody. 9.Use

of any one of the preceding claims, wherein the pain js alleviated for a

duration of -at least about twelve weeks after admlnlstratlon of a single

dose of the anti-NGF antibody. 10. Use of any one of the preceding
claibhe SURRHS S 87745¢i-NGF antibody is for administration at a dose in a

- range from about 3 unlkg to about 1 mgag. 11 Use of claim 10, utherein

the ti-NGFqutibodyis.for asminis doparadossafiaboundkatritghgr 12.

Use of clalm 0, Whe ein the anthGF antib Ja?ff%ﬁ%g%ﬁ‘h% A0 BkBess
dose of aboit %]f)erf}g?ﬁmﬂ Pa‘ﬁz 1"OOF‘% ! e preceding cl aﬁlgms Wiﬁerselsr?

~ the anti-NGraidbitiyisfbn s administration. Use of any one
~claims 1 to 12; wherein the alCIF antibody is for subcutaneous

adminitraton. 4%, 4ise ohaIY AR RrEseding clan S, wherein the

anti-NGF arib y Is @a’'monoclonal antibody: 16. Use of any one of the
preCeding claims, wherein the anti-NGF antibody is a humanized
antibogly. I?seldseamﬁamybmémézﬂmepn@@é@h@l@aﬂmsa@m@ﬁéﬁwdﬁ@ dosing

anti-NGF aptingdy hinds AumandNGEed 8ebise atalair dévehessin the
anti-NGF antibody further binds rodent NGF. 19. Use of any one of the

preceding claims, wherein the anti-NGF antibody: (a) binds NGF with a
KD 0f4ess thanfabowt 2riMyherein the anti-NGF antibody is adrmmstured onee

every month OnCe every two months, once every three months, once every four

monfhs, once overy five months, or once every six months

5. Useof claim 3 af 4, wherein the anti-NGI' antibody is administered once

every three months.

6. Use of any one of the preceding claims, wherein the pain is alleviated for a
duration of at Teast about seven days after administration of a single dose of the

anti-NGF antibody.

7. Use of any one of the preceding claims, wherein the pain is alleviated for a
duration of at Jeast about fourteen days after admiistration of 2 single dose of the

anti-NGF antibody.

8  Use of any one of the preceding claims, wherein the pain is alleviated for &
duration of at least about four weeks after administration of a single dose of the anti-

NGF antibody.
9. Use of any one of the preceding claims, wherein the pain 1s alleviated fora

duration of at least about twelve weeks after administration of a single dose of the

anti-NGF antibody.
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(b) inhibits human NGF-dependent survival of mouse E13.5 trigerninél
‘neurons with an IC-SO of about 100 pM or less, wherein the IC50 is

"~ measured in the presence of about 15 pM human NGF; and (c) inhibits.

"~ human NC-F- -dependent survival of mouse E13.5 trigeminal neurons With

an IC-SO of about 10 pM or Iess wherein the 1050 is rlwgé%?sutr d |r1t
presehe ¢lapby 1% ﬁf\ﬂlﬁ)f’fﬁl’ﬁd‘% HGSETEARNF SHE Of tHE Pr

he pre
claims, wherainidireianit-NGdk antigely: %M@sﬁ{@@%@m&nable
region comprising: (a) a CDRI region shown in SEQ ID NO: 3 (b) a CDR2

reglon shown in SEQ ID NO: 4; and R3 re sho In SE EQID
NO: 51b1 I{g&s@f blf‘ngh Oﬁaebemﬁ"@ E}{ég@f mltq\] d?) : r JINinS 1 %

1erein the anti-NGF
antibody cempsisesua lightekain variable fegion comprlsmg. (a) aCDR1
reMon shown in SEQ ID NO: 6; (b) a CDR2 region shown in SEQ ID NO:

7; and (c) a'CDR3 region show. S,\EGQ:ID %g%d}i{g%@aftg@m 21,
wherefh thEs&RtiERiEr ar‘?;t}fﬁmé)ypu rther co?nngﬁos § arheavy chain variable

region condosisiigedia) @ CEAREregion shown in SEQ ID NO: 3; (6) a CDR2
region shown in SEQ ID NO: 4; and (b) a CDR3 region shoWn in SEQ ID

“NO: 5,23 lse.of claim, éymgagmc the.anliNG F.antibedy is@pamibody
comprlsmg the arr¥|no a(:ld gﬁfeﬁnces shown in SEQ ID NOS: I. and 2. 24.

. Use of cIalfﬁri‘ém\Xﬂ?@Fél HESRPRGF antibody is an antibody comprising
the amino acid sequences shown ii3 SEQ ID. NOS 16 and 17.

© 14, Use of any one claims 1fo 12; wherein the anti-NGF antibody is for

subcutaneous administration.

15, Useof any one of the prcceding'claims, wherein the anti-NGF antibody 15 a

‘monocional antibody.

16. Use of any oné' of the preceding claims, wherein the anti-NGF aritibody is a

humanized antﬂ'aody‘

17. Use of any one of the preceding clairms, wherein the anti-NGF antibody binds -

human NGF.

18. Use of claim 17, wherein the anti-NGF antibody further binds rodent NGF.

19. Use of any one of the preceding claims, wherein the anti-NGF antibody:
" (2) binds NGF with a Kp of less than about 2 nM; -
{b) mhlhlts human NGE-dependent survival of mouse E13.5 frigeminal
neurons with an IC50 of about 100 pM or iess wherein the IC50 is
_ measured in the presence of about 15 pM human NGF; and
| (¢) mbubits human 'NGF—dependeng: survival of mouse E13.5 trigeminal
peurcns with an IC50 of about 10 pM or less, wherein the 1C50 1%
measured n the presence of about 1.5 pM of NGF.
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20.

21

22,

23,

Use of any one of the preceding claims; wherein the anﬁ'_NGF antibody
ooh;priscs a heavy chain variable region comprising: | |
{2_3)- a CDR1 fégion shown i SEQ ID NO: 3;

(b). .2 CDR2 regjon shown i SEQ ID NO: 4; and.

() aCDR3 region shown in SEQ ID NO: &.

Use of any one of the preceding claims, wherein the anti-NGF antibody
comprises a light chain variable region comprising: ‘

(@) aCDRI region shown in SEQID NO: 6;

(b) & CDR2 region shown in SEQ ID NO: 7; and

(¢c) 2 CDRS3 region shown in SEQ IDNO: & |

Use of clain 21, wherein the anti-NGF antibody further comprises 2 heavy

chain variable region comprising:

‘ {2) aCDRI region shown in SBQ ID NO: 3;

&) 4 CDR2 region shown in SEQ ID NO: 4; and

~{o) 2CDR3 region shown in SEQ IDNO: 5.

Use of claim 22, wherein the anti-NGF antibody is an antibody comprising

the amino acid sequences shown i SEQ 11‘) MNOS: 1and 2,

Use of claim 23, wherein the anti-NGF antibody is an antibody comprising

the dmino acid sequences shown in.SEQ ID NOS: 16 and. 17.
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