WO 2011/ 002968PCT/ US2010/ 040724 Pol ypepti des and Met hod of Treatnent FlIELD

OF THE | NVENTI ON This invention relates to nethods for
i nhi bi ti /yoagormwewaase, in particular 5 ADAMIS5, therebycrasaciongy7ehe br eak
down of aggrecan in cartilage. BACKGROUND OF THE | NVENTI ON Cartil age

is an avascul ar tissue popul ated by specialjz cells termed chondrocytes,
whi ch respond to diverse E@bﬂﬁﬁpeﬁﬁ‘ eHFWEHgﬂWEH?e@&inUIi. Cartilage is
10present in the linings of joints, interstitial connective tissues, and
basenent nenbranes, and is conposed of an extracellular matrix conprised of
sever al nghﬁhycﬁpﬁgqumngﬁﬁ¢uding type Il collagen, proteoglycans,

fi bronect T and ranrnr. In normal cartilage, extracellular matrix
synt hesi s i s offhseétvehtiorextat@aee hctods foraihibiknglegradatse.an partieslat ti ng i n
normal _matrjx turnover. pendi ng t he _signal (s) received, 15the ensuing
r esponde Mggéﬂ?ﬂsbw i i%e b(qagﬁamgf PRETPRIR 11 S@rWAgduct i on and/ or
repair) or catabolic (leading to matrix degradation, cellular apoptosis,

| oss of function, and pain). In response to injurious conpression and/or

exposur e GKGR: THEJN; .g. inflammtory cytoki nes)
chondrocytes decrease matri x .producti on and i ncreas duct,ion of nultiple
L Py Selaat sl

matri x degr adi i avaseulgdfiseuc popyfat SIfE 9%l zymes i ncl ude

aggr ecanagigsndtPNTRRkh 3o iRtd di¥erf® bl ARAPHRAGE S Stimulih €apfbidvikt i es
of these enzynesS result in the degradation of the cartilage matrix.

Aggr etanagesert ADRVITB)Es of oisenintatsittiabepniicethv eNiveess, dulgraseractd gegrelyanes, an
aggregatin r ot eogl ycan esent in.articular cartilage. |ln osteparthritic
(O arti 4 BeopEprseiafsl Rirpstileg plhRlcdnfiigH af Sortdl BPGix Penedelfuea i n t e
super fi ci alchzoietypd IledllbyenObroddtEyadha €®rdnctin aiclamidbhof cartil age erosion
in noderate to severe OA Aggrecan cat abolism as nedi ated by

aggr ecanase ocHuReMai cartilags ertraekibar weadrix pydkiesisis QEeet by rtragqlivten MRORMT S4

(shown i n,4Ej 5 . ; . i: i as SEQ
D N 43) P B e SRR ek R A DRI i IS 23 ang
A374 pf odtheicnguih ecspecse pndydpeitARGEMbbli ¢ GEQidgoMtrid prodBiOtideX arekei repair)
degradation of extracellular matrix.is inplicated.in th at hogepesi s of
many di seQ5&4abolg @‘@fﬁag {9 BARTX dogEadatiom @e@@mpoemsgnﬁ S gl ftl%%ﬂ%%%i c
pain, postoper g f'egﬁoﬁﬁ'tcpinjlfr{b%k' @%ﬁe@si@ﬁ B/t édxfblos&_é tERRRMMatdrl SncdS R S

injuries, erosive arthritis, ankylosing spondylosis, neural gia,

neur opat hies inffdrgasioay cyiekiues)ichpndrgqytésstchwesd matringuoddége ped aicicass

cartil age degenerati stroke, incontinenc infla ory disorders,

"1t abt ePBONETorSh e Bl TR SRR e S Sa e s B AR e hesl 5.t unor
i nvasp@n B iRl RSdeSrectRsBE@ DAMEY s bh PatrANEcth Mo O1FRd s CRIMIRY) S TAE

di abetes. 5Thus, there is a need for conpounds capable of inhibiting

aggr ecanagdivalegsiofithape grgymcaresultap shedegrasdten ehthe SR MabEX THESICRVERT ON
The prese [ ti.on proyvides.isalgte | ypept.id c r.isin | east
one 20 val Remt R R G PPl G B B AR T TR B g e Rl
ADAMI'SS.  piesént i articdiatlctiRge.sh @t@drtpoliy (08) atitildesargagodidg of he

pol ypepti des of the present inventjon. ) Al so, provided are

phar maceuPioseagleampiauiing s aweini tBe ppcricizlegas ngraly ot wpd pdirerat & arete
presesy igr&gﬁhg@eoth@ﬁﬁg &aﬁhﬁs@&9¥b9@d herein for treating a patient
suffering from disease of the cartilage with a pharmaceutical conposition
of the present Aigpwemi tagbol SRl dshn ddiBERb PO afhse ItdEuDRAMW tdEEconserved sites

in aggrecan. Human ADAMTS4 (shown in Figure 5 as SEQ ID NO:44) and ADAMTSS

(shown in Figure 4 as SEQ ID NO:43) have been shown to cleave aggrecan between
amino acids E373 and A374 producing the neoepitope ARGSVIL (SEQ ID NO:1).

30 Excessive degradation of extracellular matrix is implicated in the pathogenesis of
many diseases and conditions, including pain, chronic pain, neuropathic pain, postoperative

pain, rheumatoid arthritis, osteoarthritis, sports injuries, erosive arthritis, ankylosing
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Figure 1. In vitro Inhibition of ARGSVIL (SEQ ID NO 1) Neoepitope
Ceneration by 20 ADAMISS mAbs. Figure 2: In vitro Concentration Dependent

I nhi bi ti oWoab11ARsY|I L (SEQ I D NO 1) Neoepitope Gener at ipom/usgo1dB4072E11
Murine mAb 25 Figure 3: Mean Total Joint Score for Mce Treated with

Sel ect ed ADA SS.Anti aodi es versus Control In vivo Fi/ ure 4: Am no Acid
sequence H° %ﬁ?ﬁ*@?eﬁ@ﬁé&}% AgSS LY eIV I UEY d@fﬁ)’é W"rﬂ?g%’?@ﬂmgequence
of Human e@aixg@ae@&g@psme%xomﬁbw RflfinnBidRIdngrdefs, fheplRWeRE] zed ant |
ADAMTS5 anti bodi es to réconbi nant anti gen. 2011/002968PCT/U82010/040724
Figure 7: Sﬁdmengemdomltﬁé divaasnibesdnbangio gaDANT 85nemnidrorhi and meastesconbi nant
antigen. gure Blan? of gh%.hunfai%%d anti ADAMISS anti bodies to
reconblnaﬁ? Sﬂﬂgﬁ% lon gﬁ?gm = e 8/ of® the humani zed anti ADAMIS5

anti bodies to r conbi nant ant.i gen. ure rcent | nhibition of ADAMIS5
acti v.f| 10 Fi EE.%» Ehefq 1S apee é%comm% St‘iaBﬁb spf A%Mr%a%%?qawwc ¥hyure 12:
Binding ogmgggnggguééggnﬁﬁtl ADAMTS5 anti bodi es to reconbi nant antigen.
Figure 13: Structure nodeling predlcts Ag/ Ab interaction sites. 15 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON " Pol ynucl eoti de" generally refers to any

polyrib%&Sbéﬁﬁgggﬁgﬁggi%Qgggiﬂgﬁéiibonucleotide, whi ch may be unnodified
RNA or : Polynucleotides i ncl ude, w thout
limtation singheprea@ifl islRubbepol RS tRthtddNdlyfIAdES @mrind dileatidR of
singl e- and double stranded re i ons, single- and doubl e-stranded RNA, and
RNA t Hat  varigblodaman gapadlawefi tan ing andfoutsiuaaizing hamean AR MASS. hybri d

nol ecul es conpr, nor e
typically, 25dé1 Iggwggglgq%ﬂ 36W$u?€?%hgguiﬁﬁltﬁes&nﬁagﬁg%ﬁémgtranded
regions. presaddiventon. ' polynucleotlde refers to triple-stranded regions
conprising RNA or DNA or bot h RNA and DNA. The term pol ynucl eoti de al so

i ncl udes DNAs &YSORRYIded 4t aphiTHACccHHEal SPMPBFIEHORPNNBENLH dest Qfivd DNAS or
RNAs with stability or for other reasons. "Modified"
bases incpﬁggéggbﬁﬁé b%%?ﬁf%ﬁgyTated bases and unusual bases such 30 as
inosin% A varhﬁﬂmxbhﬁmmdvﬁmthRmnbrhaﬁn@ﬁqmmﬁmdmﬂknngﬁwmamﬂsﬁNApfﬁhus,

polynucleot de races che cal | mat i cal.l net abolically
nodi fi ed F8f 68?&5UWVHH@F@8 &8§maéﬁ? {%’Pﬁ§mﬁdﬁ%ﬁmpﬂ nature, as well as
the chem cal fornms of DNA and WO 2011/002968PCT/U82010/040724 RNA

characteristic of V|ruses and ceIIs "Pol ynucl eoti de" al so enbraces
relatlveln d * oWy ef erred to as ol i gonucl eoti des.

poypent e [ %Eﬁnﬁv%w? f??%@@%ﬁﬁﬁ?) FRp BPoapt T tnas, "

i.e.,zmeppﬁﬂgwﬁsSQQUQfes "Pol ypepti de" refers to both short chains,
commonly referred to as pepti des,

Figure 2: [n vitro Concentration Dependent Inhibition of ARGSVIL (SEQ ID NO:1)
Neoepitope Generation by 7B4.1E11 Murine mAb

25  Figure 3: Mean Total Joint Score for Mice Treated with Selected ADAMTSS Antibodies

versus Control In vivo

Figure 4: Amino Acid sequence of human ADAMTSS (SEQ ID NO:43).

30  Figure 5: Amino Acid sequence of Human ADAMTS4 (SEQ ID NO:44).

Figure 6: Binding of the humanized anti ADAMTSS antibodies to recombinant antigen .
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ol i gopeptides or oligonmers, and to |onger chains, generally referred to as
proteins. Polypeptides may contain am no acids other than the 20

gene- encodedoamopwsaci ds. " Pol ypepti des" include am no &CTaISs@qoerTe€s

nodi fied either by natural processes, such as posttransl ational processing,
or by chem cal nodification techniques that are well 10 known in the art.
Such nodifications are well described in basic texts and in nore detailed
nonogr aphg; gudS7 V‘Biﬂdn?gsof'tﬁe RuMH il BRUSDIRTES &hithlilcs ’f@%ek!éﬁbm'é/ﬁ@alnfnggﬁt I ons
can occur anymhere ima polypeptide, including the peptide backbone, the
am no acid side- chalns and the am no or carboxyl termni. It wll be

DDt 2 O R RGNS O FBAOR REGPF el Bl 3

gi ven polypeptlde may contain nmany types of nDdlflcatlons Polypeptldes may
be branched as a result of ubiquitination, and they may be cyclic, with or
wi t hout bFiEh? nBindayecofithe hlﬂirl@mé@de@tlathAME%ﬁé@Oégﬁé ko tecpmbipgeipntiges. nmay
result from posttranslation natural processes or may be made by synthetic
met hods. Mbodifications include acetylation, acylation, ADP-ribosylation,
am dat i onFiguey B):ePdrcet liattibiaioh o8 AD AV TR avtivity. coval ent attachment of a heme
noi ety, coval ent attachnment of a nucl eotide or nucleotide derivative,

coval ent attachnment of a Iipid or lipid derivative, covalent attachnent of
phosp tlgxﬁﬂ@pflﬁgkmu§ﬁ ohb? T§¥%Eﬁ%ﬁ$i0”1 di sul fide bond formation
denet hyl at1on, formation o coval ent cross-Iinks, formation of cysteine,
formation of pyroglutamate, fornylation, gamma-carboxyl ation,

gl ycosyl at.i on, 5an or fo ti.o 0 lon, nat i on,

et oyt | Bl Byt bttt AN g e Ryt dBkb g hlien
phosphoryl ati on, prenylation, racem zation, selenoylation, sulfation,
transfer-RNA nedi ated addition of am no acids to proteins such as

ar gi nyl at Figure BhdStawitepaintadebing predicSesg/Afbonterassibaniees, PROTEI NS - STRUCTURE
AND ECULAR PROPERTIES, 2nd Ed., T. E. Creighton, W H. Freenman and
Company, New York, 301993 and Wl d, F., Posttranslational Protein

Modi fications: Perspectives and Prospects, pgs. 1-12 in POSTTRANSLATI ONAL
COVALENT MODI FI CATI ON OF PROTEINS, B. C. Johnson, Ed., Academ c Press, New

York, 1983; Seifter, et al., "Analysis for protein nodifications and
nonpr ot ei P& S ! s ( 182: 626- 646 and WO

2011/ 002985ECH-H2 S InyERFIBN 02 525~ Synt hesi s:

Posttransl ati Othlyﬁihﬂhoftllde’agd:lﬁﬁﬁlly&BﬂrsA(glamg polyArbﬁnIN:YeoQ(da@r Sci (1992)

663: 48- 62. as the termis_used herein, is a polynucleotide

or po?Q/peB?lWé%W]il?a’tmfél‘?Gf“Idér%mFPW&er@ﬁ&defwél%?m@ém@éﬁ% 1% pept i de
respect i Vehya %13(@11%!&,&13@5”%&?&6 'w'i}! orPEARG N S5l %nmaehﬁl@'strxﬁdéd@NAof a

pol ynucl eot i de ers i n nucledti e sequence ftom anot reference
polynucleﬁbﬂﬁﬁmt@hangeﬂebﬁﬁmgb wmt&ﬂmmademﬂemu%nnm ﬁmgthaMMEmbhnt may or

may not alte |d se nce of ti de .encoded 1 he
et er enco s AS EapH AT it Padiitile ofnase St Hestinged Freimon st
substi t ut hf%ﬁb%ule@@gﬂnbhﬁﬁ? DNje hea R@mmai 3} 80%ingRGHhYRCH MORStybRRalifne

pol ypepti de encoded he reference sequence, 10as di scussed bel ow. A
typi cad vdewhderstrafded Op@ Inyipleps ¢ ioenglé-fand doubla- streded Tagipas. slaqdéiion, from

The. sequentug GrorE FPERURRE wERDRLFerohy b TRERGES pERR A DFRaZF, ™

simlar owed BNA. amih teirh pBBRAMCIESH D, 1nb1d@éstlDNA|s or RN doabiniaf dné embence
pol ypeptide may differ |n am no acid sequence by one or nore substitutions,

addi t i onsmogdficdthagpssind PRty ocBNBisveith Liekbones saadiaed forstabilisr or fasetheed ani no
acid resi du ?x{gﬂy‘ difiey b'a?ets ih8 c?é“‘?oree@(&%gf‘e‘,’trﬂﬁlateﬁ%a%%%hhﬁu&%ﬂﬁases”su"c riant
of a pol ynucleotide or tide may be a hatura occurring such as an
al | el 3&¢ vag inasihe. ervmewr’@fyndlﬁﬁ@atmag h@rﬁeeh hreatd e ks DINGY aﬂdﬂmm tlmspccur
naturally, Non-natyrally occyrring variants of polynucl eoti

pol ypept i dRlyRHE{eobEe nembragss Ghamighineizymaicatlyios metaboficy) 1’&93@8@ WhtHesi s.
20 | soI at ?6‘1 niBaARIe@hd ﬁgﬁglly RYinkihe nfiapd a@&zef@?tbe 58 dal ﬁ)rﬂﬁ@%FD@jA sipt e,
e., t “occurs I n ture, it has béen c ange or renoved fromits
orlglnal envi ronnent, or both. For exanple, a polynucleotide or a
pol ypeptide naturally present in a living organismis not "isolated," but
t he sane pol ynucl eotide or polyp eptide separated fromthe coexisting
materials of its natural state is "isolated,” including, but not limted
to, when such pol ynucl eoti de or polypeptide is 25introduced back into a
cell.



An "isolated" or "substantially pure" nucleic acid or polynucleotide (e.qg.,
an RNA, DNA or a m xed polyner) is one which is substantially separated
from ot hewocellluk®s conponents that naturally acconpanyPChaASR@E0I0NE24

pol ynucl eotide in its natural host ceII e.g., ribosones, polynerases and

genom c s ences W th ich it i ur al | §o iated. 30 The ter

enbr aces Eeriplic @ W%P%a@ plyauglioride S PO REDTISERFFIFE; ST  om
its natur@&@yu&&ﬁgkgnﬂgnea¥hé@ﬂngnq@0ﬁ&ﬂah§b§ot associated with all or a
portion of a po ynucl eotide in which the "isolated pol ynucl eotide" is found
in nature, (3) Pcslymp@ndaf iofab yo ¢nyrpcedd¢or1afotmi wmmmgivdaeor\m@r@hmmm S not

| i nked t0|

2011/ 002983P0F ol resiorber b TR AT BondRRE Mogi o nTlidsbands. 16 Polf  anti al 1y

pure” sl SQ;o@t@ﬁs bePdl§ tide” FeBdrS EERRR shdtt Hﬁﬁ@rfbdnﬁﬁhahly%fe@ﬂe@ A& gk désol at es,
chem cal |l y synthesi zed pol ynucl eoti de anal ogs, gygynucleot e analogs

that are bliginspiidesiarpliggmeiseridAedonspr plhains ém«g@we o dQres Pty er |

spol ynucl E80 a0 n il SEFRR R ot AU PebRBle A EBARAL S Bl o 11

native envPslopupeidts” ikcludé Mainancy), seamerea@lmgeuﬁaueltmtctiyaiamralq:irdc@asquamhe in
the genone of an organismis deened "isolateq" herein_if a heterol ogous
sequence P%P%F%é@tla%ﬁla&cﬁﬁm%&a of R chereisglenediscation) teshriaer thasgueice, such
that jfe Fﬁ(cmlr?ﬁlst'hgQrt0§uemh1%dﬁﬁg9%%rlﬁ)y§feﬂldggc?fbgd ﬁﬂ?églcstﬁﬂggﬂ&ﬁl h§real tered,
for exanple, 1ncreased, decreased or el mnated i s context, 10a

het er ol ogdetsilsbqoerraphissasavdbgliarnce lirhabus =seunth htatatural Il\@odafﬁiqaaoemant o the

endogenous nucleic acid sequence, whet her or. not et er ol ogous sequence
I e e A R R S R R
t her eof ) @Ealﬁxﬁﬂ%@h‘&n{o%r chHB%zl' tB8nihl oAl 8k hhseaRted RS theGahle t?ﬁe ¢ ogeny

thereof). By way of exanple, a pronoter sequence can be substituted (e.g.
by honpl ogwdiicatiemmay natprqsnl)t ifi thre sahe qnaztarym qlﬁgmmtae$evelfal sitqgeme givent he

15gen of, a host ,cel such, t hat an al-ter, ressi on
partern: S SR AlSur e S HObeRRe ML erRE # N o Bk BRIt Bh e at e 1rom
at | east poRPeidet hayPeBuaRAEGBad NRbulSE WidditiMatidn@ixkd thby rn%yfb@(é gicvwagi d is

al so consi dered |sorated if it contains any nodifications that do not

nat ur al | yobwttheutibsanchimge §rvcbe porhedanliereeched gr el palyrepgderoney rospl

i nst ance, lated” if it
cont ai ne. Sa ESERARERNPHE, AP PIoRABEGHBRC: bd PO SR etk g

artifici aMogdifietigns inbldbue@ylaiiod, acyetidr, mDP-AhosylamaﬁrﬁdiaﬁumIcevaiela;c| d" al so
i ncl udes a n clelc cid integrated |ntg E host .cel |l chronpsone at a

het er &} ogdias heeneot4Fiyim CALFR ERAgmeRt e BRE OISy < oBHEN Rt a0 B e .

Vo eover . nifleotld Ok A Al Clch i AL L SVal G B R B PO AL B i defie e, O her
cellular material, or substantially 25free o I um en "produced
by r econbteoaint aHaaﬁhmequﬁsphosphmdphm@[tb] atdsy-lifikiae, ccyfchzehmm malhlﬁpic bont sors or

other che caI en. c enlc | he5|zed her ei n

| anmre st T o - i Ao Bl i ik oo B GV GG8 ng an

i nflammat &rrﬁlafas@seﬁ;smglmela&@ rf@f'n&yﬂzitid’iﬁ”@ﬁhﬂn@&aﬂ%@ﬁaﬁbﬁ% L @kSod, GHThe process
of reaction of vascularized living tissue to injury i s process includes
but i35 nogndor fqmltaeqn thydionyléas.dddibhioud mqtlt)&mthnnweatgebtloawmaapn
perneablllt(%é §3 kocyt i 9 F se eqkoc§ es r crU|ted into

i nf | anmat BI%eY éCRrP%er%%m%aRPOP%*}Oé%%éorbé’{eé‘é( lé?Hz%eéElZ%h%l AT Pr“ee radi cal s
(i.e. inf btﬁfﬁﬁ%hotﬁrahsféﬁdlm(hﬁeiﬁated ARliti i & FUMITRG OFiYs fo%ﬁ@@ﬁﬁ%utlﬁasﬁ@@ﬁ?laﬁo@f
nedlatlng consi derabl e tissue dana%) Iﬁgioles of i nfl anma

PRQTE

2011/ 002985PaRAUERGI (%0728 INFHarS WIRUGEURd éN%MQI:/Eﬁ:@bth 0

prostagl a ) e

cytoklnesﬁﬁuc 1gggt%£§%frnegrg§?gﬁ% Qﬁgr Fg%nhg$ﬁ%a0hﬂL%f ieuﬁln 1
(1'L-130 am@o3 mideWbel ki, Pobttrahdlattynal Piotdin Mcﬁkﬁdﬁoﬁi‘d@):rspﬁatvah hﬁxmets@acms es,
and heat shock grotelns 5As used herein ' includes proteins

el cased Piont bain ESFBTRANSLEONAT S ALFRT M@FW%TI@&QF PRYEENHe
extracell gl & RhLdnX EQf, A%Q&&ﬁ&%@sscﬁ%'&%t& l@fSSPéé?ft&OQz‘ Mcaﬂﬁalypi@%&”g' ng to

several distinct protedglycan f lies. These include, bu e not limted
to, perl eplanmelami)dnflitetltn;ysaelneioftoap13)tele)cefatptlomo ;Mét}bﬁn@gzgrle(dai%)alnﬁd o62érgioead, and
the small |eucine-rich famly of proteaglycans, including decorin, biglycan
and fibronodulin.



10The extracellular matrix al so consists of hybrid collagen fibers

conprised of three collagen isotypes, nanely type I, type I X and type Xl
col | agenswoabarg298t h accessory proteins such as cartil age/uskéigesoeeri c
matrix protein (COW), link protein, and fibronectin. Cartilage al so

cont ai ns hyal uronj n_whi.ch fqrns noncoval sociation wih t
hyal ect i Rt A PF%ﬁP%é(ng‘ﬁ%lé'i %Sft%alabw?%q?ﬁ%gpnmfwngum«{}ﬁ&s the
15chondr ogyteswhi &) egnaksbs of proteoglycans, type VI collagen and

col | agen receptor proteins, such as anchorin. ~ As used herein "matrix
degr adi ng enzyitgstiantéfsths tarm ie pggdniescinib @ polynotleatide @xohaeptidathardiffatsr i x

teins. .Cartil | J. ul trjx t ' | at ed ;b tri
etal| opy BPaubiecteRme et e iSRSy, AR afEmS SeRGnms that
requi re 2QRpkiéat AGpical vkl oftapotatic RIS E diffeld A GRcIR¥ i dcARghdrét FHontrat 1i X

proteins. Three classes of enzynmes are believed to regulate the turnover of
ext racel | antherpeeferpnceobmeicigetidn dnangescil thagereptids sequsataiel the vamant mayt

limted t - e ikl e i ti | | agen
fivers. sorBHrgathe AR Sl e el AIE ISR Phu ) ISR eer ace
pr ot eogl ypalgnadiebtidg p&NukcKotdd tlagges maytksgle irbdminasiesr! substithtishsngdditdiois, not
limted to, MW-2 25 and MW-9) whjch degrade denatured col |l agen. The
matri x defelsiengiusiony ard gresagorniathapelspensidgsagoded bxvhgefarencs apquenegye
degr agat i | i u : . : i ADAMTS,
bocauis ¢ oy s LR A p R R P, SRl hakiasad EahLRS 2

t hr onbos p o anothet,irtferanct pelypegideu Ctoncelly ADAMESdes(aagimécdpathat the has been

reported to be el evated in j Oi Nt s d along with ADAMIS- 30 .

(260r coansesaye RETE Thamos RWHORcad BEpRESEORY FlroHY AN e EBL AP ARt | o
cartil agemaﬁ?%‘g@oI%Di%i)éﬂi?&dl.aRR%ﬁﬁntta‘ﬂdl?@fefe%é@gég?%tﬁefnihr BIY 8GaMnsg9s adat i on
W thout MWP participation. WO 2011/002968 ' SZQlOPb40724‘ As used
herei n, " sagaes byome ar erhre bultgtitiaigys.@dditians dalctipnd inyany epwbmation.aAdecr ease in
any and/or .al.] of the activities associated with at |east e naturally
ocour 1 ng ugiedloriE R kvl RE - SERC RP F raas el P b RSP A Bl

For exanpt@ic’ reduednngl a pblyheasdtidede popdfitle mat bo/d hatufbl ecsurtifg sudiegr ease
in any and/or all of the 5 activities associated with naturally occurring
ADAMTS5. By aki@ie vafiartx i ey beadipeippighaoantdgons ta ogerrmaturdbt iNet-y can be

measur ed 1 0 ' fio.at.J t ' e of

b1 i ng-t D UEIVA SRR Yo o B RS BIS RN ARRGEE SRR 1,1 n e
same subj eaitagehésiy tettmiduee oabipditeatsyahegds) of the pol ypepti de capabl e of

bi nding to ADANTSS or in conparison to a second subject who is adm nistered
pl acebd. Teclasdumednsigrier nby the darietigan From ERRUBhEABAMIGEOGHE Thdes t he
reducti on,gfycak nh&A%h e{hge@sr H%H{oee@f?@% oﬁgﬁlhl\’énwomﬁb tf‘c%%fﬁ. Yoy bfandile,| €ast
one ADAMISS activity inclFudes a conplete abrogation of at |east on

ADAMTS5. Apslynmidiaitidd eda polypéptide hatsratlg presértt iimom livieg argaednce dotd isolatdd, Out at

| east one enzyne activity. That i.s, ADAMIS5 have. nore than..one activit
wheh Do TR RR e ar el herti e T cOpugiing Telipna i ans 4
15r educedgtate is "isolfd, URAINR! Bithot BihA&PRERhESRLOR bty RELIMHUR of S hdpREEIs

degradation"” include, but are not limted to cancér, pain, chronic pain,
neur opat hindrogaded bagomtaopeallat i ve pain, osteoarthritis, sports injuries,
erosive arthritis, rheymatoid arthritis sori.atic arthriti L

ot o oven Tt R el st PSRt BeP bl T g §Rona,

neur opat hDB® o 8fsdddol ZRAG isvehei vikjitl i&subﬁ@rhﬁlﬂms?arﬂ@&l fregegRaRALIaoN,

infl ammatory di seases, cartil age degeneration, diseases affecting the

| arynx, t Feeprgntsghginasysicaasampanynihe noléya redymiclagtide i ity nagerabhass celt endons,
j oi nt capsul 0 i i j .

ot copony 55 oo R RE RS Ao QUGRLRRL Bl liith FRARRRER b einied. o
rel at 8@l t @h¢ @irmtenttesdes daluteit. acdbéspolprdidoddethat ('1g hasbstnrembyat fr@n'itsor
"co-adm ni stering" as used herein refers to admnistration of two or nore
conpounds "#8rallxOCeYHRE SRYIFERReNt. Ea) s ARt #vatirta Motk for S KI¥LNFbunds may be
si mul tan_e?ﬂ_ n@lededR Anchithe " RATR b FRuéCotkie” ié"foﬁlﬁﬁﬂlﬁaﬁ@re?ggs WidveRr 11
may be wi n several hours or day f one another. For ex le, a firrst
conpound hekedde ageiymickbededhwhdes weelkikedwhin mtae seddndocs awpoumdin s
co-adm ni stered daily. 30As used hereins"attenuate" or "attenuating" refers
to a normalization (i.e., either an increase or decrease) of the anmount of
matri x degradi ng enzyne, inflammtory mediator, or matrix protein produced
and/or released by a cell, follow ng exposure to a catabolic stimulus. For
exanple, follow ng exposure to IL-1 chondrocyte production of matrix 8




WO 2011/ 002968PCT/ US2010/ 040724 proteins, such as proteoglycans, are
reduced, while production of matrix degradi ng enzynes (e.g. MWP-13,
ADAMIS4) wioadorigmedsBve oxygen species (e.g. NO are increasas20idoseauat i on
refers to the normalization of these diverse responses to | evels observed
in the absence of a cat(gbol,ic St] rrulug. 5A,,"Flomai anti.body" or "dAb" may
be consi dBfEE (1K tshgsolated” oSy ity pUEy” 815a SARPHUSSHHR EHT 8 Wpabl e of
bi ndi ng 1 R:caMmbHAhi G&onch IFVAGLRa¥@ ch@RlcEIH YRR iR poRBuA LHHEBMaRBE IR0y
vari abl e domain, but also includes single antibody variable domains from
ot her spepdlysudemticagalppsithat ar¢ barogsallyplyethesigedbsbétombgoinsyaOnd0/ 29004) ,
nurse shark ang Canelj.d VHH, dAbs. Caneli.d VHH are i nmunogl obulin single
Vartabr e domat HOTORGH ysUT Be B pan et ibie Sl BTPUREE 88 et vt ng
camel ,5 | | peBnudédrie 3o d@§c@ﬂﬂ§@&jﬁés\/its_eﬁwéeﬂﬁl@ﬁ@&ﬁy b IR Ay agHiveavy chain
anti bodi es naturally devoid of |ight chains. Such VHH donmai ns may be
humani zedcadarginh ot Bistnenh dacadegsans HeEsc asid beqasnes inghg graogetof aand such
domai ns a Si £ " I: ' ' ) - er.el

el udes pRBRAT UFRAGL S RETRIM ARLORULS R GV PAEFLRIE M dfhs o1 o1«
to an ant egREeliuRGiubEidqucid @iquencal dush ltieat daripres§ibo bf gxagiogenovkinudbld, V1)
that specifically binds an_antigen or epitope independently of a different
vari abl e pEgPeichse igaHeticn. forrpample.inorgied olesrogpsdnrsnpnasedei this sopfs sl

herei pyre i L es, J r J
constmctg?&%ﬁ%ﬁgog%%%%g‘?eﬁga °5 ténggﬁﬁf llfsr%%? gﬁﬂ{agl,y%@grcié}g?f gle%aga%rnrg}lsns and
domai n antudadiaed,seqduncé verother apad the bétetvl apdumnsequonans ésdlf gelogenous The
antigen bin%%&g.d naig@of an antibod¥ conprises two segarate regi.ons: a
heavy chalW&RENEAIN BisaMmA hetigr!l QR arogeny MFTeoDHi HOFHONS M RASHEITON § L.

whi ch can i r } Watel i } i rmed by
Si X po|ypgg$?ﬁ%%P§§S¥5r|%§ﬁ9?f%%fb?ﬁ%@ﬂ%?%@%@g%QEﬁﬁgﬁﬁﬁﬁ%ﬁﬁgﬁﬁ‘?ﬁ?ge from
vL domai nsybistitut¢dXegndyli®molofmn atopgibsnatipbn} foe thet mative prossotennf asgsneéntbes of

anti bodi es _has shaown, that five of the six anti,gen bi.ndi | oops (H1, H2,
B PR S o B SRS Prr B TR 48

canoni cal wahlduwb&snlcCidldied trBshst @Sk sdphRBod FomMlcastBofle of tHORqudieds
Chothia et al. (1989) Nature, 342: 877). The nmin-chain conformations are
det er ni nethapyatpiaflyflak ftengt h of the antigen binding loop, and (ii)
particul ar resi . Or s of. nes| ; ' : ot in the
ot gon bi ndi ng. Tl MRS bR APl e o SR P C SRRk s

| engt hs anet deayrallesicdu esthbasrrespabdiagd nudecicacidie apreackinet Fohiastamdenahai n
conformations of HlL, H2, Li, L2 and L3 encoded by the majority of hunman
anti btltly TRYOZENOLSFOIDESPLFI LS FRBY Berod Do lateql Hribemtqiehyt Rrgtied, dgletiop 1992) J.
Mot . Bi ol 7 : I et . ]4[%933.) A D VT ans
et al. (185%%%1.& nl\}tz)l%%mél};g .dtugegg%ﬁ%l%g%’.e'% t houna%,\{ltﬁlggéVJ eﬁ%logt'eéno%%?dstedryuch nmor e
di ver se i nudleic msidthlse epliedes @ nutleivgtchd mnggrated inod alhest Calliehromokdree atse of D

segnent s it also for a li.mted nunber of nmin-chain conformations for
shgrt |02)Bet%rql%%‘?b‘ﬁ & 'aclPPCﬁf‘éi)%“r}E CB‘P#’PH%WF%GH{;?W%?P&S% PESEHC R of

parti cul arissiael QueRic RId"URBE s@staneigil{ ??@9 8g(§t51&eal\é/t1)1?fa§ bfatPras oi5 Quiishib@ep and

the anti body framework (Martin et al. Biol., 263: 800; Shirai

et al 25 (1696pf AERE mediugy wherg@oduced by recomBhan éeshhiquesaot substingsllctepr i si ng

conpl enent ar aiirs of vH and vL regions are known in the art. These
b spect 11 8 dfeh et selicy Misns e R p A GRS B0 10 emen vH L
pair binding tasasad Rgbia "aﬂtahgﬂmo@rm&mtbﬁpmclw&tam@sfrgaﬁﬁéal@ebieioﬂvol ve

hybrid hybridomas (MIlstein & Cuello AC, Nature 305:537-40), m nibodies (Hu
et al., (romeyinganbdlanpedorypramss.- Boptern infignypeininegeneray refgsrto gie al . |

ecombi naheeshel e EE0) il Rt AP RS, TR pmocesohe, 615, 3 O

367-33®) , lihiitsd kvinceaged boefldbw eihci@hsed vad Qo )peivdabilltpmanddtukodtic
151301-1312), ."knabs in hol es" stab%JSj zed antibodies (Carter et al., (1997)
Prot ei n Sgrudagon.7Becapagleukqqytes geqruitedsiataiglamanriqry sepgtiekecndeleassmgisnées t wo
ant i gen- bnhdi i ashy; ngﬁpd- t j vH and vL
domai ns. bEa h ar?tﬁeligo enﬁg&?ﬁcg?ﬁgg}%ggﬁlg%&%i nd tI%HfS ’tﬁéﬁﬂag{rnéar@fyanti gens or
epi t opes aisperse iscapebleiofejcdwiting cotmeddpabtiel iismye tdemEdCHE xamip ] ¢peot inflarephtoope

medi ated by a vH and its conpl enentary L donain. Each of these

20t echni ques presents its particul ar di sadvantages; for instance in the
case of hybrid hybridomas, inactive vH vL pairs can greatly reduce the
fraction of bispecific IgG Furthernore, nost bispecific approaches rely on
the association of the different vl vL pairs or the association of vH and
vL chains to recreate the two different vH vL binding sites. It is
therefore inpossible to control the ratio of binding sites to each antigen

o ~re_ " a5 - T T o - Y M Y T 1



30There is sone evidence that two different antibody binding specificities

m ght be incorporated into the sane binding site, but these generally

repr esentwowol1a029e8r e specificities that correspond to gCrustaoaki7gsrel at ed
antigens or epitopes or to antibodies WD 2011/002968PCT/ US2010/ 040724 t hat

are broadly cross-reactive. For .exanple rqss-re Lve antibodi es have

been descPIBBIPT ¢ Witm‘e%?%@ fgreaelpdis Graoefaldioriiedience. and
structur eLTﬁuf, hn@smReRrPSFo ML SudhY:RAENEF: RRsIsULKEYalh SOV, hikather ty
et al., WD 92/01047) or  to free hapten and to hapten conjugated to carrier

(Gri ffithd (ARl eandinterivBD GABY); 1iB1cki&SQNB), 8B alloproteinfsgstdndheatchnph e, WO
02/ 02773 %A@bott Laboratori es) describes anti body nol ecul es with "dual
speci fici ?{@n%he anti body nol ecules referred to are anti bodi es rai sed or
sel ected agai nak ket hdrehenAfid genRsn" iftlales fralidsheleiscd PRet EdIBitd YoreP@BS nor e
than a single antigen. Each conplenentary vH vL pair in the antibodies of
WO 02/ 02778rasplbelpr matixpfspridags. Hihggkigcctiplae nfafrey eicaftdage ¢ansists ofor e

struct ur al L4 &l ah 4 AL S0 Sov ot Rt o208y b AQTRINSHLD SHERe. pu are
conpl ementary “pai rs d0 ROt “each possess a s ﬁara e SpeCIFICI y. 'The

ant i bodi egottlhBed@ygerchi mabths hngkeasp ecdriplificdybywizplaeacbnpssas and we
antigens, which are structurally related. Furthernore natural

aut oant i b&8ileleuRRgEIchden Y oS BrtInedy HhatnArEnHOIopFBaielien (rkidrmoguiit ki ns,
Ann. R?V' Thm{%leﬂugr mgt:l'&'ag’&]&ons'rﬁ%?h 84 Ya1ka eff‘hbér@%&ltnpﬁm Nﬁl‘é@l l'y more)

different antigens or epitopes that are not Structurally related. It 15 has
al so beencahagen isohaks, aehebt ypa H, tyhe I ¥ndainype Xl cadégerp etongiwithsacasisoy phage

di splay technol o on a nonacl onal. anti. body .wi jdentify a range of

pepti db s BUaRLULH ahan THEE o peOmerie gei bt QM TRkRrded e sequences
are hi ghl yif k@t Garfilabt bRY céiatﬁﬁg EAZ AT s @&gls IRICE Rl BRcRtiBRE Very

different and have been terned m ndtopes (Lane & Stephen, Current Opinion
i n | munohatyhe 1BdRting, IgRitn] ) spdcialized péreacliilor matrixepurrouhdttha 20 nat ura

o b PAE R tbieh BB o i RRRE B felige 3o B R RN G ¥ EpB a1 ar g

universe.pﬁn&ﬂgw&ﬁﬁﬁagﬁﬁm‘It IS Ies; cl ear hom{to create a bind!ng site
to two given antigens in the same antibody, particularly those which are
not necessari | psasedfeareinamaiiy dagardn crRyBrs| iefahip esmchapleria tloes have been
suggest ed ar n I l.e | al so been
pr oposed ?ﬁgg%%&%% §?§ﬁ¥§wgﬁtﬁgﬁgé(E%ﬁgéagg%g?gg%ggﬁﬁ%gﬁggg]ﬁEQ?Wg gctivity
Eﬁ a nﬁtahmgﬁﬂ?bhﬂqgﬁh?ﬁﬂQNH?P?aﬂhﬂld@gﬁmmcmﬂﬁ?mﬂﬂﬁ?qﬁaﬁtgﬂmég?bﬁﬁﬁﬁée)

rou contacts, w e nmetal jon an conpl enentary vari abl e donmain
( Bar bg% efctiyjation ingeydersp slegradg eqrtilage 3atra%ﬁvla0@;&tr9mroms-Té@@gglassmﬁever in
this caseenthesBigdinge Adeoab@iStumRtr SMenathsidabarit bidishs aakkgen) 1s
proposed_?% re&u?re Eh%P@iﬁ%?ng'of ?ﬁ% %é?%l %%n §8§séc%né a%?iggﬁf. Thus
t he bi ndi pgjlagondshe(indidibg.fait notnignitel @t ®8VIP-d 34 reipogsiblelfot thodbgriadatmangonent

anti gen. Methods have been descri bhed for the creation_ of hjispecific
ot Deni BNl S SR R A6 utRE: W SePERcd Bratie ) A &stiendi ng
contacts fefieddRaRBhd §HB IRIBlISIRAAR ARG (Mﬁ[dd?@, SutQiinicdandviharoa

second antigen’in a seécond i munogl obulin variabl e domai n. However the
vari abl e MB-Mehechrdserasle pnaswied callagenTHbe matdix degrading erryynectranmn

variable domain is selected. agai,nst ,a fjr.st. i.gen, and.a second heavy
chai n var MabRat et IR BE A dafo yE s oBsBR o ne. ar e
l'i nked t ogrtdleproddindsBecARTADBAMTS, becaky e phissfedisihfegriahd body fragment
(Conrath et al., J. Biol. Chem 270, 27589-57594)._Fbmever t he canel heavy
chai n si nglctallgpipiginase dpmaing 3ad althrombependinyagtibindhiestrucade s ABMMASAr al
camel antj ' i ' LS, o - chain
o gl e dorBRreERsbll) Bl WaKFeRBel OBL 0BT B QRGP AoDERYK.
conpl &rent gaggredanaseed ) \hhvpbdahshown to be Stptgsed meamyanadzadonrtividtid @dlilegelomai ns
have al so_been descri bed, derived from natural antibodi.es which are

normal |y A8SWENAYBEF MPEH tP P Kespemdbln oraeetsrmasmadation Vitout M es or from
repertoir gﬁg%ag&gains; see EP-A-0368684). These heavy chain 15vari able
domai ns have been shown to interact specifically with one or nore rel ated
anti gens but have not been conbined with other heavy or |ight chain

vari abl e domains to create a ligand with a specificity for two or nore
different antigens. Furthernore, these single domains have been shown to
have a very short in vivo half-life. Therefore such domains are of limted
t herapeutic value. 20lt has been suggested to nmake bispecific antibody
fragnents by |inking heavy chain variabl e domains of different specificity
toget her (as descri bed above). The di sadvantage with this approach is that
i sol ated anti body variabl e domai ns may have a hydrophobic interface that

o o o,y o v o g,




As used herein, the term"antibody" includes inmunogl obulin nol ecul es
conprising four polypeptide chains, two heavy (H) chains and two |ight (L)
chai ns i nwer2e11/068011/ 002968PCT/ US2010/ 040724 connect e@CivyuSdiookdrede
bonds. Each heavy chain is conprised of a heavy chain variable region
(abbrevi at ed hgéel n, as . a heavy ghain constant regi on. The heavy

chai n const ant é‘é?dofﬂFr?lé‘ ¢B F| ekde C“t%ra&%re&l%ﬂ?é? RIViIeigrs teyapleghcascii|

Each | ghtnchai/at S GRORVRRY a®ochitdd it aQBRk Bné/ﬁ‘dfthl%ml%c&f%ﬂhgn (abbrevi ated
herein as VL) and a |ight chain 5constant region. The |ight chains of

ant i bodi esgdrecamaseogicbisig g nof horedioyADAM Eb# ameAB@édTﬁé Earexbmplssi gned to

on-the am SOUGRF ¢ SetiscRRAN e T STER AR S 8 A e 5] A0 7egi ons

of kappa hétmescab@cmemﬂh hetuga ?%cﬁtﬁn@@ﬂ?}\mm B$ wahef @XRIRS séingl, as
used herein, is intended to include both the variable regions from

kappa- t yp@DAMASS émaimesnmaliartigindcanrhsrmaasitesisfiar adpiaistiation ob#HdeassoneThe | i ght
chai n con S f gi ons
el ude.r B0 B SRARHIL S SARRE L RPNy 83 NIty Y A Mreised
regi ons (ﬁERst)y in ltltetﬁmmabﬁe@rwrttchtlfe@@h@rﬂ&rettiﬁ;@tof@ﬁ@pdwe@ud@aaﬁbkeeﬂ t er ned

f ramewor k reglongﬂ$ Wf Each VH and VL is conpased of three CDRs and four
FRs, arr ahigeinerte SRAMISS-ardr AOMDRIISEB t%als?f@;aw%?%wmsls pemimgered plasaiong

or derl FRA us%q%l‘em Tod e at [ one ATHRR Rﬁreduc ion of 2R deﬂ%g on

t he am no aci d sequence of- the const ant OITB.I n o thelr eavy c al ns,

ant i bodi eer mare dreyas sctgind A ocdicfidremerticasi aeseld AMFREY z&tlartg ifdlwdes eaj or

| f b | of
Chese. nay CHBEGHARLAR Of Hagt AToADURAF beboqfidhig il Yas g oo,
19G3, | 9Ghqub@Am&Rd of 8ACast SRCerYRRANvigN T 1kt GO AT AT S@Qﬁ@;} BRe tnt&ﬁ‘@ than y

correspond to the different clasSes of antibodies are called a,

and u, respeattivitg whichTiyenagntbimad theswirilect sacend aatiyity lof de-sdinvenzyoni al

confi ratl ons, of different classes of immunogl obulins are well known. The
prese Fl ?q on includes antibodies of any of the aforenentioned cl asses
or subcl asses (Aissedéd/RESH “dREIBEads6EBlcd ah aEiEe @Sratadon’ hecrRUB, busal SO

i ntended to enconpass anti bodi es, digestion fragnents, speC|f|ed portions
and vari anetdimistesrncarnain ¢hregicprin Beusppathienaim PosioPE8HYS Pailng porti ons of
anti bodi e tr or

speci fi ed%%%?rlrlg% T8§n§ Hlﬁr?egh&g %g% g%@&g% ﬁ%ﬁlﬁl@fbﬁ%h@]{ﬂ% B%}hg?%}tgﬁ %/bodl es
and fragneging aﬁhﬁtlgqﬁvenﬁaahh@mhﬁkyiom@ glonbglasit, el GhReuFapadii¢soalgtsia,
fragnents include 30 antigen bindin fr,a%rrents that bind {to an ADAMIS5
anti ggh. Bgve é}&%lp}sghaeaﬁ% SHIGCEsISETeAt 8 TampRENTE diseass faitHees o ADAMIS5or a
portion t

di gesti on?é\ér go‘? Qﬁge"c’lgés%%C%t%@%ﬂg?g%]%n§&ﬂ%§bc&?} gnteer ?/H}%g(ggdigh or

pl asm n dhgmd:nt@ ngndoksl j¢iet capsulbyopemsidavedgesit mme;rtqflmatltdml degemhnmdnon and

r eaggr egat . WD 2011/ 002968PCT/ US2010Q/ 040724, Fv .or scFv

nol ecul ar 0%?%%686\’/0‘{ %?{Wr]‘?P&t&B‘s%j"eaﬁ?saéﬂgﬁioém ey SRVORH dLseg rﬂ?tegiﬁ%?%? fesent

i nventi ondeRtiibipdy fragnments are also intended to include, e.g., domain
del eted antibodi es, diabodies, |inear antibodies, single-chain antibody
nmol ec¥d es, andAmubed lsﬁpi@lni ﬁ@-@dlalml$tta@dh or feoradeninfsteoinga At s dgrefir eferent s.
5The term ' no er el r

f
bt i nod P ERar T Re ot She SriuRugh st fRudr AL teEY |

the i ndi vishipbunds tiag0diseBule@BPiy ¢ian @bdud ehcRamél tihd @M. AW his Wksaaitt Hoak) o
i dentical except for possible naturally occurring mutatiqons or m nor

post - t r an¥may kerithip seyeselihors arays W%@O@ﬁés@ﬁexamm@ fisthapmagidodi es
are highl i t e.
T0Furt her 7 BE Sl et oRR HELAELAT. B3R AT e BBLAPl BRI ARRIE Bl
prepas@ti ons whisabked h/q@i:mahﬂtqnuiamc btltbetedueftfngl‘ eeférsa@h inbonkilzatich (ieGteéberagai nst
different determ nants (epitopes), each m)nocl onal antibody is difrected
agai nst all$fsige & %F@feéﬁ%ogi A arepnt REMAIE drgrrdingnenzypgi 1nflammearry sadiates -

| ndi cat es o jgrf d&f dtRE/RPLROHYy 83cIPGHNGARLIAGH bl lig
substanti gl 'y g?mge eous epopuoafbit on o?yan%l omlsg Q%(gk IS r?ot t81

const r uedstasulis Fegxiamiphy f@loedog txmruefto ihd cinbdrioogy pduamyn tp)ﬁinaurmul ar

nmet hod. The nonocl onal anti bodi es of thg present invention are preferably
made by reconbi nant DNA net hods or are obtai ned by screening nethods as
descri bed el sewhere herein.



The term "nonocl onal antibodies,” as used herein, includes "chineric"
anti bodi es (i nmunogl obulins) in which a portion of the heavy and/or |ight
chai n i s woenti/madeswi t h or 20 honol ogous to correspondi RGTASQUEMNEE24 i N
anti bodi es derived froma particul ar species or bel ongi ng to a particul ar

antibody class or subclass, while t i nder aof the chaj is
i dent i cal PIRIIERAS: SPC%%P%@%‘M?%&TEBGP‘{;’@%‘L%W& ok Abwatr e& %m es

deri ved fEﬁ%ﬁé@%E%W@@'@ﬁAﬁ\@T@ﬁl)’anH‘Péb%ﬁVQBX}V%%E)Sp&HeSQ@| LORg) R 0 anot her
anti body class or subclass, as wel’l as fragments such antlbodles SO

| ong as theyeaeedwbtt@nutah@l e teettic boohadgrten oXbasstdivdrsreivmses todevedt  al .
Proc. Natl| USA .81: 6@@7 ? ]ﬁ %1984)). Chi meric anti bodi es of

i nt erest R@F@F 1?H5Vﬁﬁg“ﬁﬁfﬁﬁg? M RHYY bodi es conpri sing variable domain

anti gen- bi ndi ng ‘<REHENGRDoAET bV I b MR R (WA I PicmBae s(n@lvariabled VOr |1 d
Monkey, such as baboon, rhesus or cynonmp| gus nonkey) and human constant

regi on seé@i@hl@e@h(mh i caymbic offunding B9m angigyn. A0THale Variable dameaieAmayibsvent i on

i ncl udes, I I imeric
ooy ona P AP LIRS, ORIREL ANk NLAERASS, SAIRIL ShgaPesll
conpri se athyr gu‘ecieheudheaa\wd@hafoﬂemplabk discMsid an‘Q’IOD(D(BQQIEEg: rmb@cthﬁn&raedn or
mut ants or_variants thereof fused to a heav% chain constant region of a
non- humanC8feld bl 4094/ GapobE BEH us2onmogypolin fingsry28#Rle BeRn The

chi msf(b c hblgpé%ﬁig?’het é@ﬂeﬁ%ﬁ)ﬁbrﬁ%{)é’&é@ 195111&%111 chfngf"glaﬁlg adflﬂe%c\éa& Oﬁz( V)

regions d ein or nmutants or vari ereo use l'i ght
chai n constdagianaeyiwdrichofrodudedreatycteam antibadies lt[anureé]ytdeboniwf lfghtecltaersnsudhu man

anti body, " used herein, incluydes antibodi varJ | e and
constant | VAR gHEEEs MradsShatenget S Rulhn S eGSR bRE Frife Buences
as descri hefdgRY d6aRats a8 clsidetedas bga@&haln%htﬂ%dles(’ﬂ-%%Ju)secﬁﬁ&b'i%r\@ﬁ $n@ides
Proteins of I mmunol ogical Interest, Fifth Edition, U S. Departnent of

Heal t h andaritleWHBedamaes, NI H Publlcatlon No. 91- 3242) The hunman

tib f 0t d d d t db
Puman ber mt | ne MRS b b e e G S PR MTRo R vSHERCa oy

random or déhig- (ﬁ?%&hfhpl‘é WHLBgengs kit kecUidallp baids QY ab@FEtdrepAdiaat i on in
vivo), for exanple in the CDRs and in particul ar CDR3. The human anti body

can have Hﬁbp@a@ﬂﬂbhei@@@ﬁmﬁﬁﬁ“ﬁ#vmaéedﬁﬂbﬂhﬂan anmino acid residue, e.g.,
an activity en human
gernline innungggﬁ%&' <£§ﬂ§%%gpﬁﬁ %w%@n liéﬁgthﬁﬂ%8g§gn?M ention,
t he hunanﬁa@hmh@mmi&&eqmohﬁyanmﬁuﬁ@smWEmt&nnmﬁsmuOMﬂlmmﬂhacedumbhh am no
aci d reS|dues whi h are not part of the hgnan ger.m i ne i nmunogl obul i n
sequerite. d9Maig ARG AARHBANHRIMHSS, Wishiase cas! lewébtrtsilrfgt?en 44H2%b three or up to
two positions ghe,kERhL Fan b Bhapht 4rhed s, used
erer n. s not | e L un S R oA eon
deri ved f heavytcheingeriable demein @ngthea lightnamin \amab]eeionmm (Wuethicscaa beouse,
have been 20 grafted onto human franmework sequences. The phrase

"t ecombi néiffter um@FanhtTh?cﬁl}ygeﬂ biafingeic Healbis faﬁﬁltqdﬂb’cﬁl>é§016’ﬁ@ttldﬁrl‘é0pér @per ed,

expr ossed TS g G EdEo Rt T BRL BEFO oD a6t S B EUd Dt o a host
cel |, yant i bodi g5, sQloahad ARk SCATRLARR b GRIRIAZLARL Rlnal RS AL | body

I|brary anti bo i solate anlna I's transgenic human
i munogl o hmlanﬁggehste&ng dsopa iiHil piazli Iels LAr Epppasekss eXm@d&mﬂtbec ofatmechain

i sol at ed ny ot her neans that involves splicin | obul in
gene seque een%te%%amem%ﬁ% Y% e@éhﬁmawu H%ﬁ%"?ﬁt odi es
have vari ghb@i209; C(‘?@@)Wbttwreeﬁp '8?7)det‘He\t§Qn chamceﬁmaaa{sm 8&ecrmined

i mrunogl obul i n sequences (See Kabat’, E. (1991) Sequences of
Prot ei ns by (i36hellomgthof thglaoagenl lntlemgéttOp, Fmd tlh pEmculaomsumeS or Bgwapf ment  of

or csol 1 FREHET DR CERBP YA M BB oD PAL S RN R TR i e

i mrunogl olwhlyBis SE 061 ch AL aﬁ@k@y Ileaeﬁeﬂwfajeﬁmlediut 1 th&pietick elermatla@ﬁaﬁm S
(or, when an ani nal transgenlc for human hﬁﬂtequences Is used, in 15 WO

2011/ 002968PaMaeRe 0OHO 4724 . Hi2vendd Grascpdedrit thg arasits pf Awdan mtbodiie ani no
aci d sequences of the VH and VL regions of the reconbinant antibodies are
sequences that, while derived fromand gelated to human germine VH and VL
sequences, may not naturally exist within the human anti body germn i ne
repertoire in vivo. In certain enbodi nents, however, such reconbi nant

5anti bodies are the result of selective mutagenesis approach or
backmut ati on or bot h. The anti bodi es of the present invention may be
i sol ated anti bodies. An "isolated anti body," as used herein, includes an
ant i body that |s substantlally free of other antlbodles haV|ng di fferent

A o o o o, o,



heavy and two |light chains. Aside fromlgM intact antibodies are usually
heterotetrameri c gl ycoprotei ns of approxi mately 150Kda, conposed of two

i dent i calwbi2ghitoogdsy chai ns and two identical heavy (H) ebaiussoi0ypecal |y,

each light chain is linked to a heavy chain by one coval ent disulfide bond
whi | e the nunber

di fferent S?Wéé&%ﬁg{f@zl"{ Iég%e%%bi g/ba g%?@iwée@ﬁeﬁ%@l}gse%%ayyb?ﬁ%éﬂzﬁf al so

has 1 ntr aghaimadkswifiie Prl 1988) . BA5h shoavys:ohol I MRGgRIcaNPr 8R4 i8

variable domain (VH) followed by a nunber’ of constant regl ons. Each |ight
chain hasnalclorarqrediversd@mrns oMeuand, lengibrsd amuctureddontoghe isesofdd her end;

t he const ant the .li. ht chain.is.aligned wth t const ant
Fegi on of SHRETRIA0 158 i St kR A G A E N maishs faohi leoPe al | gned
with the mgth@bhﬁcmh@o@fheua@gmeﬁd/the%@seﬂce offpartidug resedial by tfes@nt | bodi es

from nost vertebrate species can be assigned to one of two types called

Kappa andrasihipad kenpedtions inkee laap aed teiagtibedyfssaeveak (M@etllt@rfé t(éﬂ%)r-fegl on.
Dependi ng,pn él itfgglog@o %%ﬁrglegta%{?%ﬁ% dstl'{"e?te?°§§§ nt region of their heavy

chai ns, human an i 6s can assl’'g rve different classes, |gA

| gD, I1gE, 19gG Bmectlgwlanﬂﬂgﬁl@mdnﬁ)ﬁh@@ c@ﬁipldm&nfaﬁbhlﬁoﬁvﬁgmdlvg%kwmt&e

subcl asses, 1gd, 1g&, 1g& and | g&4; and I gAl and | gA2. Species variants
exi st wi t knowuiethgad. rTaﬁseHaspen@iCaﬁmtlbetae&mug@mprlsgmbpalfswéwﬁmda\q% domai n
of the_ antibody confers, binding specificity upon the antibod certain
r egi ofs " de | Yy Vn@alﬁim%ﬁoaﬁﬂ%l? PRItEeRiof ypicenct Mgthadsg PSR awpfmy‘ hybrid

determ ni e p n h abl e
regi on ar SRR SRAER s I G BnE PR P BROLRES B b G P ot e
heavy andChn@hReeliaBOSS-ee@lh) citpdics eHblbiger &7/ cannBrrred Nl AvaeeSCRSA The
CDRs in each chain are gether in claose proximt t he FR regions

by
and with PHhOIGHRGPy Wﬁ)t9f'|/e13894‘?9@%5‘@@%‘?{{1%%Gflféqueest(ﬁgﬁft@rNﬁlﬂ ebf--of t he

antigen b e r r

20117 00208 O Bt 2B PV E B A R ol TR fiBhol, 0

ant i bbdly ﬂ%k—h@lbﬂﬂmgbﬂhnﬂmﬂeséxﬁabbnzbd mﬁrhodws (Eirteet of, (ﬂmibtﬁmmm Suoh as
participat] n_ant | bod nt cell-nedi ated c tot Icit ),
phagocyt oé%g%ﬁg)a Ib‘faﬁbc elaghg%tﬂ” ﬁ@é@?fﬂ??rcon‘rpélls?s fWor 18?% Hl,gethé\teéD%l a
neonat al FRhioREERY QEo&EEMta%ﬂﬂalPQﬁ{?' @H@’Q/t deRRERIENN a%%@dﬁfé'tl‘fér&% i@ the
Cl q conponent of the 5 conpl enent caScade! Human ant’i bodi es may be
produced hybiad rutaediffofent@itheasokspitoped 0 tidwase tohe,skitH the bindidyetodACHHUMAN
anti bodi es can be made by the hybridoma method usi ng human a%el onma or

mous e- hundRf1858 08 EBIRNSI 18 ate%bywn WA ISSOBPKEIBAY V1l dormiy Eagh of th:?ﬁﬁ)l

pps1- 55 P hafEheicll BRI RS A SRR BB RG use of

phage i bhﬂjﬂcﬁﬁna@hnhét% Y @am&fmgr@dtty efludatth€ fra¢tionl dfb@spbeiamgy. r egi on
repertories (see Wnter %1994), Annu Rev. | nmmunol 12,433-455, Geen LL
(1999), JFurimrmore, meshigsecEB1appidach)relySevide absostatian nbthefdifferamsgeni c mice
are now avai |l abl e wherein the| r m)use 15 i mmunogl obul.in | oci has heen
repl aced Wlfsrprﬁh?rﬁ%ﬁo?lﬁ%h‘éfg Vn C]@féﬁ%tosréiiﬁ%tﬁ 1ﬂ§ trockitfaspl Yulva todipgo00)

d
W 1067 She (bl oSt %19%%16%”3 Wl Bkl FE ISt sitaEndor mee

are capabtgitopk iptHRA:YSInTgedmbRREI Al teusGha aas@émbled inRSedule® R iMbindhto
anti bodi es of interest can be sel ected. particular note is the TrimeraTm

syst em (S8 @mHigan Rr gpitoge bubeotthooByr. |Tpspme caty itdes been neiplodhednRinegiran

ant | body S dRER R RhaAs A Ml hRGHRL IR B e Gt PRI BB OB ey o
hurman ( or thetrueibes peibks)lct wiphdeayt bmdagsites fodnith welgenpuoi efifopedigh tidis massi ve

pooled in vitro antibody generation procedure followed by deconvul at ed,
limiting ARAEH S zwgl wgieerles by g g e bathantisens g8 RBIRIGEe |1 TM (Abgeni x
25 Ingy. An al frﬁﬁ‘%"?% Lotke &H@én@@%t two éfﬁ%kén@%t@od‘ g%mq\@g %%Qﬁﬁhlek% tsieng the
Mor phodomaTM t echnol ogy. Phage di splay techno can be u%ed to
produce huwarpoasttd mdxdthesamahdlding?ﬂllmbutsheshgemml)y repescivtt@afof ety ; Nat ure,
348, 552-553.(1990) and Giffiths AD et at EMBO 13: 245 3

Accor di ngSHeslff% Q@aéeﬂﬁmaad MWBH@W%% B% SPRPRESHS G REIRE T ¢ r ame
into either a major or mnor coat of prgtein gene of a filanmentous
bact eri ophage such as ML3 or fd and displayed (usually with the aid of a
hel per phage) as functional antibody fragnents on the surface of the phage
particle. Selections based on WD 2011/ 002968PCT/ US2010/ 040724 t he
functional properties of the antibody result in selection of the gene
encodi ng the anti body exhibiting those properties. The phage displ ay
technlque can be used to select antlgen speC|f|c antlbodles fron1I|brar|es
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The technique of affinity maturation (Marks; Bio/technol 10,779-783 (1992))
may 10 be used to inprove binding affinity wherein the affinity of the

pri mary hwoantiznoedeBody is i nproved by sequentially repl acirrus2etb@4td2and L
chain V regions with naturally occurring variants and selecting on the

basis of i ro ed inding atflqttles Variants of t N chn que such as
"epi t ope FHHPE CIQPBTALHY Sal 95 CXRPARIF 5P r%céwt?@“@ %f‘é’e al so

Vﬁterhous@awh%&iué&ﬂ@ﬁwﬁﬁéﬂ%lwo%%§§n§%ﬁﬁeﬁ%&ﬁﬁke1%%b@mﬁﬁﬁﬁﬁhﬂe%ﬁ99$i”Eﬂts

t he antigen binding proteins of pr esent |nvent|on have an affinity of

at | east htm@gg ﬁlxlld)lélsmyn@ra/ndmnéey Mcmﬁnﬁt (MeCdffartyest abxWE592/01@47) eotce, or
1x106 lit e as asured b associ ati.en st an anpt her
enbodi menttet PRSI GaAnbh Soninge Bl starag Grioihs TR Bl B hds <o
a neutsal 5245190)6111 4 ARG cPExIMPIBNWORAMIEST 3 (A bhotaL hcrsehédde@nibeonaiaay ( Kd)
of | ess than about 5x10-4 liter/second, 1x10- 205 liter/second, 5x10-5
li t er/ secBwdeculss withiglugl SPptlﬁplﬁfsethwntlbody motpieloygaderstd togra@tibadies human
anti bodi e r th it
the. pot entist o SRter hE IR oot 4 PR REE B A AR S AR R Y
which is tlhglelaﬁﬁ'gme E@catcempta‘metnteey V‘J/LEﬁﬁlr medie aﬁdﬁgtusbewoe)zmmhyrmn i ntact
anti body as non-self and nount a neutraI|Z|ng response. This reaction is 25
parti cul aspogifesiadesc blpdlrligmawlﬁ@t}eandm i o reatiughurafy Iﬁheedrﬂmﬁgmnﬁw \ant i body
to a hunaW%Patlent Vari ous chni ques, h ve been devel oped over .fhe years
to ovifco Yhég@a‘&sé‘btlé’ 0%’ “&‘élt?éwﬁlt‘f%/ ?h‘?ﬁcﬂa%msé%ﬁﬁ&sﬁ@arﬁhép Bsition
f";] non- h“‘T‘E@aﬁrﬂo'af’es‘%t?usq}avgg%?&%% rglcgs cf%lc %béh dé% 58&%’5 t‘“’%‘i fetaining

e relative ease arnin e bodTsSIPESHE B § n|zed

ani mal e. ghidhous ﬁrudttﬁhllyafelatt&bthlrtheBhOt&diathlvmtcﬁmﬁb&H&ﬂ&ﬁfe 3@hacmc1bte@1n used
to achieve this. The first are chinmeric antibodies, which general

conpri se Hehdis H‘?bﬁ%ﬂ?tl(%((éasak%@ﬁtkl%é\ﬁna%e‘hé@gé‘}mbgr?%ﬁ@)d@ﬁﬁl% Wf&lsétd to a
human con r g dy is
P g e e e T I L

bi ndi hy ahds alsd beehohowmdlaasﬁlecglons ﬂtandM@pEﬁﬁdb’r@ﬁét&ﬁ&E’Gﬂ‘ngﬁﬁﬁgdﬂiQﬁ@724
acquires ffector fu I .ons gi EHQ n constant i on an@aa e

t her ef or eteaﬁttﬁo%mbénoafb B4Ry VHEETURS TRRPERSPIASERT BSE Laphts

Chi meri ¢ ﬁetdnhgdt ﬁﬁdﬁg%lt& y@brﬁabtbhe@%ﬁ&ﬂeadﬂy ﬁfgﬂgl FREQATRHRRMY cobés it hods.

DNA encodi ng the anti bodi es . I's 1sol ated and se€quenced using
conventionamﬁmmooed@ae@h@eagawnyddﬁﬂﬂgaodhgoﬁmcheonwdemﬁmmuheéLmhak are

capable o ndi speci ficall e ch s of the
ot body OrbiTE CURsBRE Pt R 1 R ERaT RS BB P e (0, "7
descrp®ednsidl Bur-chiyidranbdbe®;, 6 bﬁmﬁgassemaedana y&hﬁt@hleﬁowyvﬁ affl ysuch DNA.
Once isolated, the DNA is placed into expression vectors |ch are then
transf ect dotnam‘s dhak d&tpott@itlla]stodnndttoasa@ di€fetent ar(t@n&:ﬁfbinsa, lafgd@neelrdesofor

nyel oma cells that dg n Wi rodyce,.10 .i mmunogl. obul i.n einto
bt ar sy KRS RTS8 1o £l Boi T HEBRA TGS Bl odne et ByeeBuStRt ut i ng
the codi n%rﬁ@éﬁ!%@? PJaicultitiBRode vARigh bteGloRhaRsdadily StRRnGAIY RERENdI Ng nonhuman
(e.g. murine) H and L constant regi ons see e.g. Mrrison; PNAS 81, 6851

( 1984) ?toeeleengmderatgpn@ihc@ hiayg bb@leslggtﬂeedgténtemw hate adfcatingran e d

ot o Eor BT a0 Beh RS- SRR o Bt R R B GEVTER Yy oo

grafting. bialdRg Rulidtd PePEI BnABBUER ohdGardidld dieshin Santitd € hupton ssubkiedte) t hey
forma surface nounted in a scaffold provided by the framework re |ons

Ant i gen- bitviengicospetsi withetheynastl ipmandneeplgentgnivariable dostaimdippas

topogr aphyo@nglRYNLNe GREq ¢l A 9@363%;3;%%9 UGt i fhf, ¢ tt?e“&h § J hese
features are in turn determ ned y 't nfor mati on of the in doal CDRs,
by the retatlyvie oﬂtl&mﬁbsttalt@(rﬁrﬂ(hnﬁgeﬂ) liepiophied tanduiry tidigndiag of eheangal ion

di sposjti n of the ains, of the residues cqonprising the . Alarge
decr ei %%C?%ﬁyﬁgaf?m uﬁ ccARdipS toyR Ve BdPHG Fejt‘tﬁt g BRgly by of a
non- hunan é (%wnpur{ge) anti bodi es ("donor” antibodies) onto human

f ramewor k g cce % 5’?ranemork ) and constant regions (see Jones et at
(1986) Nature 321 522-525 and Verhoeyen M et at (1988) Science 239,
1534-1536). However, CDR 25grafting per se may not result in the conplete
retention of antigen-binding propertiegjand it is frequently found that
sone framework residues (sonetinmes referred to as "back-nutations") of the
donor anti body need to be preserved in the humani zed nol ecule if
significant antigen-binding affinity is to be recovered (see Queen C et at
(1989) PNAS 86, 10,029-10,033, Co, Met al (1991) Nature 351, 501-502). In
this case, human V 30 regions show ng the greatest sequence honology to the
non- hunan donor antlbody are chosen fronta database |n order to prOV|de the

o - —— o Y 1 ——



Al ternatively, humanization may be achi eved by a process of "veneering." A
statistical analysis of unique human and nurine i munogl obul i n heavy and

| i ght chawo 26uznoemBl e regi ons reveal ed that the preci sePpaiusernd4@p4 exposed
residues are different in human and nurine anti bodi es, and nost indivi dual

o PO, RN L BTt SR e O, Sl ot
Pedersen Jnfhod§thedly cf}h%ﬁ%ﬂglé d%hin@ﬁ%hic}ﬁ%?idi@?@oh&i&s) for Eﬁ'ﬁaﬁ{g% l%rei tis

possible to reduce ‘the imunogenicity o non- human Fv by repl acing 10
exposed r eshigdasonqvartablef doamementt foregicoosd arttigen di 4 fesond momundgemlmsual |y

found in hur nti.bodi es. Becausge protein antigenicity may.be caorrel ated
w th sur ATETT RRRER Y Fipr TRopr gkt b Fhao Sty ) JAsFREY e

suf fi c3 enhedvg dheindQriablb@omRirSIE sMBétb@Rgnst @ FirQ intibdhY bed Hk&ond Aedvyhbianan

i mmune system (see also Mark GE. et at (1994) in Handbook of Experi nental

Phar macol sgfjeblodomais againg askesnseas ey né thordedrdanzns aadinkediogsther on

15Spri ngen-Verl . 105- . I u i 1,0R, ] ferred
o bo ~vonssnrsodipRR g8y ety By AEER fe R PR AT LA E TR e
supporti nQ7389s2h9exr Hewevdn thinehingd Hedgcthain single dbrisins hildinpsias énthat thyent i on
provi des isol ated antigen binding proteins, conprising at |east one first

i mrunog! o9V ehfrPanaRIrdraIchartB9diss aviieh v apdight ehags. afyindesdiise. 20 In
one efpodh TR lcha /1 AOGREAD RS Snk St RUERB AN i d RiohOBik RS ffces. the
antigen binding protein Is an antlgody or fragment t{Rereof "I'n some

i nst ancescaéplearhiabogy aspggiphireal | y bi nds to ADAMIS5. The anti body may be a
nonocl onal anti body or fragnent thereof In sonme instances, the nonocl onal

anti bodi es or PHaihhasty chun spabds demanpheagahio hosy datariged.deaveiisa,
i meri . reght ' : ot 1 on .
b1 ndt ng. pPaf s Rhddics Mnicn R BT ussdirl e SRR IR IRERGAGAFRbnociiL 2, 950

I n sone i asitakdtssr fiohercpatoigsof domdinegsep EDE£10368684) h@hpyedmenyt chaventi on i s
a nonocl onal _anti bady, conprisi ng a heavy chajn conprising CDRHL, CDRH2 and
CDRH3 %ndVaa“ib?%&Hm%ﬂ%\hWeggﬁ%?h%’Y%‘ﬁ 1@9@{%6@%&&% ¥iHd oBpRL MorSsitted n t he

Compl ement atchy bghSE RbMA cbRBIETN PRy SNEAHERKY \ERAI0ISHEns to

30sel ecte om t he group of: avi ng at” I east about 80% sequence
identity twma@mlmndeiid spguéote (MAWDr (SECQIfDrédOazgens. Wburthermore, these

2011/ 002968PCT/ US2010/ 040724 CDRH2 havi ng at | east t 70, .75, 80, 85,

90, 95, oringls OOE@&EéWX%b?%SHPWP;}O BV 518 SRt £ Vé%ﬁﬁﬁ@’é éﬁﬁﬁ&ﬁ FYXESVKG
(SEQ I D N@»dins aRthfHaRKA thavpdagicablkeast about 70, 75, 80, 85, 90, 95, or
98% sequence identity to am no acid sequence TYYYGSSYGYCDV (SEQ I D NO 4) or
PFAY ZBEQ 51 D Nbaspecnamuggeestasl toomgkicdnwaeific ianibaibtfeaemenisyy linkgiohsvpf t he

i gh hain . .sel df h f: hayi |
S0 oL g5 L85 o LR i oo TR R A, et

about 70, no acid

sequence HASRGMaEd Wih(tblQppildadiOsbhat 030! RISEMLESY kdyidfdé ShkhihPr¥Phdys a CORL2
having at |east about 70, 75, 80, 85, 90, 95, or 98% sequence identity to
ani no aci BYdepipbic @tquaky thatnergrdy nmkeeimgragions aatrtky lighmbainsndas 9) ;  and

CDRL3 havij I «etilDo 2 , guence

Cdorsi t a8 o BARh ARy KO-uithy: Wllo iy e tdonaln APBERTNEC -

ggSE§%5Dbg@mggwﬁﬁcmngggsthﬁﬁﬁm@ﬁﬁ@dh@ﬂm&nmﬂmﬁh&wmaﬁh%ﬁchaﬁﬂk:abou} 70,d75,
, , y o, .0r 0 sequenc | ntit an a 0. acCl. seqguence sel ecte

from El RHRERPIPRIEN{EEo1es e 3% Nt HER sy V@%WWZ@W@‘(@%A D

NO 13), E - N : | D

NO 15% , o m%m%%@%@%bg%E%rfageé\lmgaﬁ’}?ve?n‘d'ﬁ El RHK @%ﬁ%&/ﬁgﬁ SEQ I D
NG 17) . | botbrod tlenfigadisriry areGIDRH® wodprisalegornt. Ndoswov e iatbistcasetadaoe, PFAY
SEQID NQ5). 2 . t t her. [ t i gen bi ndi

b ote ns. OFd i bl denting RolfincDRe AratinBHoR uma ami B ek S FIng o
heavy3ghaigdm&iasehd fiudehaGBRtlss stabRHAdanif dandra&l Plabtthehabng conpri si ng
CDRL1, CDRL2 and CDRL3, wherein the conplenentarity determ ning regions

(CDRs) of Biashemusatyys7c hhi29-aAr e sel ected from

As used herein, the term "antibody" includes immunoglobulin molecules

comprising four polypeptide chains, two heavy (H) chains and two light (L) chains inter-
12



30CDRH1 is amino acid sequence DAWWD (SEQ I D NO 2); CDRH2 is select from
am no aci d sequence EI RHKANDHAI FYAESVKG (SEQ | D NO 12), ElI RNKANNHARHYAESVKG
(SEQ | D N©D28)1/00EI6RHKANDYAI FYDESVKG ( SEQ | D NG 14), WOPCT/US2010/040724

2011/ 002968PCT/ US2010/ 040724 EI RHKANDHAI FYDESVKG ( SEQ | D NG 15),

DI RNTANNHATFYAESVKG. I D 16),, or El RHKANDHAI FYDESVKG ( SEQ I.D NO 17);
and cmm%@@?%@%%é\?ﬂ@g%cgéem qlagyn &cogmﬁwr ? amCKwﬁg??a fid t he

conpl e_rren;ea%:&; Qéb&%&ﬁfemﬁem@ag _egj 805 Rlavl RRaih icGMtart hlgiah.ame ralveehgd from
CDRL1 is select fromamno aci d sequence KASQSVGITIV (SEQ I D NG 19),

RTSENI YSYtons(a8EQgidD ibCp@piiscdmf thitaSONETAVGH { SHAP kbl CONO.F2¢th JigloBRad ik s

sel ect from am no .aci equence, NAKTL SE NO 22), SASN SEQ ID
Mo 53 CReRr DR S B P AA re BrE KA et ENRA b 0 (g 5
is selgct cddsmt AT Bl 16hhS SN GTRnRYESY M uh SEQL IR sNPoRBIny vhaeh#aR¢CT PWI
(SEQ ID NO 27), QQYVNYPFT (SEQ I D NQ 28), or QQYTSYPFT (SEQ I D NO 29).

Thus, in &irsice ¢ psienceto enveoffwesiastlyidisfiant types, calledikeppatte andrmdsieonal

o LA RIS RB PR VO LT I 55
TYYYGSSYGPY 1{gBEEDalild aNOrct8rdd tandrdGDl VKi. STHIESENLIGY VA, 4sSis6d hdelNis20) ,

CDRL2 is NAKTLAE (SEQ I D NGO 22) and CDRL3 is QHHYGTPWI (SEQ.ID NO 27). In
anot her eHbgWeHhEntnchide bpd the xadablc regipap foghkarpa-tyredight ebpinpnde) Bydrom

antib ' L. QVi i Sy e in: oy QID
NO. 2) W%@a?ﬁﬁ@&%m R vﬁéa@%t%‘*%?@‘??f?ﬁ%é%%a gEAY ( SEQ
25 | D NO EL. diid \GDRIA1Vi, s glohSQBGEE ki o 0 Saiiporbatidl)y, tchivl 20mpleSASNRIT ( SEQ
I D NO 23) ,and CDRL3 i s @Y%’SYPFT (SEQ 1.D NQ 29%}@ lna%oet anot her enbodi nment ,
the anti g8nCBRAREIGEBRD » DFCTHIGE B MEE T BIONH h 1° SRS FRSTH YO ciCHR

anti bodi eg.fQRBA Rbfdds @Wh%ﬁdﬁﬂ \¢L0i’§136i'n§b§& JFiFEl CORRAE fandrRDRH3 and a
| i ght chain conprising 1, 2 and CDRL3, wherein the 30
conpl ementmigeyd fiden emmoricrginneyi @nmxyCORshuoin thélleeangomdhaiFk lar@Bélect ed

from %:DR i i n Ci q ce DAWWMD (SEQ ID NO 2), wherein any am no
acid b SE%ZI'E@'QR%@L}%%F}?& ed at one position by an anmino acid
sel ected from meg%idiﬂg"&l thie 381 @ £di 8 Sequb B MBS cdn¥BihN@miTR bR tHRR Hegvy

phenyl al ani ne, WD 2011/ 002968PCT/ US2010/ 040724 t hr eoni ne, tryptophan,
val i ne, aFkainsentibadigsicpmbe assignge to diffeesnd clagsest Biorearedivsmaier clgiser & ¢ aci d,

aline, al PR g ) : me.
Corio | o IR 1bTee, RIG e Bid Ml Siahe G TmadREEERS 15

NG 14 B RLKANDLAL EVDESVKG, LR 1D N 18 B TR TAN AR TEYASE ¢ SEG 1D
NO: 16§Q ohewmmﬁwwgﬁgemhm@ theifferepjelassesoiznibedies@eaci d of

10SEQ I D : - ] L.t it : ] id
Q y%% o%.%, L4 ;?,‘f?s?%i:twétlﬁ@h@ts}l%‘ﬁ s?t%%ﬂult(és%dl?ﬂre@-'al sRhaPC]

sel ected i stidine, euci ne, leucine, [ysine, nethionlne,
phenyl al apenfegurdtione ofidifiterent cippies phamnuneglotndins ateandlhimovar. gihei presentasparti c

acid, cysteine, cystine,.glutamc acjd,.glutamng, glycine, ornithine,

prol | ne.  SFTH inY Bde HbOdy O edithedfotmrnigpssrslasrLOrpbYeReVayCDY ( SEQ

| D NG 18) (igcgty][?é_g \Y (SEQ I D NGO 5) , wherein any am no acid of SEQ ID NCS: 18
[

and 5 is subStituted at one position by an am no acid selected from
hi stid ne, isollbattirmeantitadyi’ asysedyhsianels ahwtihicodé i, cnpdrapast antabridigs,

cyst e st RNy, VB GiogRil R RRL MR FRRRL Sf G gt e
taurine, anebrhpHsdsd Metio@d T antibodies that mimic the structure and/or function of an
antibody or specified fragment or portion thereof, including single chain antibodies and
fragments thereof; each containing at least one CDR. Functional fragments include
30  antigen binding fragments that bind to an ADAMTSS antigen. For example, antibody
fragments capable of binding to ADAMTSS5or a portion thereof, including, but not limited
to Fab (e.g., by papain digestion), facb (e.g., by plasmin digestion), pFc' (e.g., by pepsin

or plasmin digestion), Fd (e.g., by pepsin digestion, partial reduction and reaggregation),
13



the conplenentarity determ ning regions of the Iight chain are sel ected
from CDRL1 is select fromam no acid sequence KASQSVGITIV (SEQ I D NO 19),
RTSENI YSWO 20882960 NO 20), or KASQNVGTAVV (SEQ | D 25 NeCZa)S2010mmEe€i n any
am no acid of SEQID NO 19-21 is substituted at one posi tion by an am no
acid selected f om hi, st |g‘ i.s50l euc uci ne, si ne, i ne,

pheny! al aft RESC Vh(Féor]ﬁYﬁ% etlﬁ%fdtl%‘ﬁﬁ}éwc yaps aglalﬁ%tﬁﬁt en%wgtaéﬁeﬂgwt Spartic

aci d, cyshRLORinwhabh. ngnmgcldg,tf?agnfen@scarg als§ tﬂi&ﬁi&i@@mcﬁld)écé ?edorﬁﬁlﬂ'dfeﬁ't&ie
prollne serine, taurine, and tyrosine; 30CDRL2 is select fromam no acid

sequence NAIODUAE, QIQE@&SUIN@ Zm)bod&&,‘:mlm chgBE@ntipdyanelByyleSABTRYT (SEQ I D

NG 24), or_ SASNR n any amno acid of SEQ ID NO
22-25 is éSPF‘ElﬁTééﬂs%‘t%%38“‘&92’1?‘3%‘}%&@@?5 PEIM" o acid sel ected from
histidsne, 23 THOZMTHIABBRARGTLSE2040is0d Bddth, kors @ylgh Btibod§eBtaiRd | ysi ne,

met hi oni ne, phenyl al ani ne, threonine, trypto han, valine, al anine,

ar gi ni ne, frasyapariutatigniod suksjentisily Bomegenepwreantigpdicar s, the indivigal eaibasics

Jel oot 1 - SRALAAE B Bl e EE Tl B PR e P e SR RSl oy s
I D NO 27) oclQ@MANYRETofSEQnINDr P63t 28hsa00n QRTE6REThal SEQLE Pro¥ert29) , wher ei n

any amno acid of SEQ ID NO  26- 29 is substituted at one position by an
am no aci Ygerleptleatibedies e Stghdy specificsbeipg dirprded against ﬁ@ngl%tla@llc site.

met hi ggi ngyRRERYd, 3l @dﬂéﬁ?ﬁ 10 CBhGARLAS: g&l?é’l%ﬁ??ﬁ{%ao n%l ?téggﬁt 1gﬂ1cﬁe

argi nine, aspartic¢ aci cystel ne, ut ami ne,
gl yci ne, Qtpmaily|1méudepthffbnen‘eant$eduemétrecttahztganst ddifecentt yleteﬁnments (epltopes),al n

enbodi nents, Thr4 of NA@T Cﬁ@ I D NG 22 | euci ne, ol euci n
met hi oni ngachonagiqnal 4t Aied acpings gl BRf ond E@I}ttsemo is
valine. | foRfld anBn&ibed ﬁ'iﬁf&h@s tifelohara@fer W%%%ﬁ%@iﬂg%b%&@roﬂt%

trypt ophan, tyrosine, phenylal anine, or nethioniné. In Certain enbodi nents,
Hi s9 of 1®tﬁtaﬁmmmmﬁ@8\m@ﬂ(am@0f ontiiodies, 3ndiisngte by cahstmicdes or

| 6 of.. T YGYCDV SE | NGO 18) i
;K;gitaleaﬁeiqﬁggngﬁr? ngflﬂggle anl[.']t:’OdyIJCF?'er £ m(%hs (fS gm'glg t end %ols

st ruct ur ahhtbodiRiobite fERnOInvantidnnird profitillfim-at b dﬂ)nﬁht@dnlﬂ DO HREHBAL bPNS.
The particular canonical structure class of a is 20 defined by both the

| engt h of arcrpbtabmr binyraspingHacthedssiaedibag clsawhere iEisdtl by resi dues | ocat ed

et er i hing rednalion SOt HReRR A\Re RATRRRGESRRSEBl = Y
263: 800- 8limmimagbgkng liatvbithanpoatitroobthe Geavgtandbr tightedaimie iddneicilkeish sresi due”

canonjcal tenplates. Custer analysis is used to define the canonical
cl assed f Bpmelegausyp cerspapongding Sewaﬁf?sea|antz@d9%ré§rlat<§§0@r@%@ﬂaﬁ SHETIES 9% ed by

anal ysi ngbggﬁ%ﬁ%t&yg&a@@ﬁg&%ﬁ[@ﬁg@g@ﬁso&esﬂgag{%gbvﬁﬂe oSt Gder (ﬁg - G gﬁ)’e ved

gl yci nes and ant | sequences can dto
canoni cal idehaess esthay hoowpegoun p ¢dIlESl$(I}1qlu%'BEqseItCOS inremtikedics dsivdd dronenpl at es

and scorin ach tenpl ate usin i r si Iarit matrice

Exanpl es Biot PEAYfiSod 4 156OF hort io@fltﬁp% aget t@ttbﬂ%ﬁtaﬁsoqts ﬁeatji ¥en

bel ow. 30wEh&s &abMen@er shdAURRBEAIRY sé'fd%l% aﬂs%hy\%aéiﬁfblt the desircfbiIB4i6a Of

canoni cal s for H1 as set out in or a variant thereof are:

Al a 325 i sagiist(Matissa 6t of., Pros, NHlsﬁlcailfySCl mszﬁﬁél -6A&N(198y D, Cl@ﬂwr@r Asp,

Trp 33 1/ 0 68PCT/ US20 Q4072 bstituted for

T e RS SORSES e bt iR ER g} R gty cRicfingg
subst it ut Qﬂlgeﬁrblllfdllﬁg sédubncedBrivdd flom 2&on-hifan@irinddié (e.g., Old Worl&X\@(ﬁFﬂde s of
canonicals for CDRH2 as set out in SEQ ID NO 144, or a variant thereof are:

G u 50 i sSushissbrbeaneshopwsy ormygompleas monkex) and Buman cansiiyt §38iQNe8HCHCEs Leu,
Val , 5Thr (o} Exanpl es of canonicals for CDRH3 as set out
in SEQ I D (lI{Ig Iﬁt N0A§893 780 iant thereof are: Tyr 102 is substituted for His,
Val , Bbe, Ser, TAﬁsp th):rpr@eylt invention includes, for example, chimeric monoclonal antibodies

comprising a chimeric heavy chain and/or a chimeric light chain. The chimeric heavy
chain may comprise any of the heavy chain variable (V) regions described herein or

mutants or variants thereof fused to a heavy chain constant region of a non-human or a
14



Exanpl es of canonicals for CDRL1 as set out in SEQ ID NGO 146, or a vari ant
thereof are: Ser 28 is substituted for Asn, Asp, Thr or Qu; Val 29 is
subst i t utwo 2bovookdee; 10 Ay 30 is substituted for Asp, PEwWUSI/040724, 11 e,
Ser, Asn, Phe, His or Thr; Thr 31 IS substituted for Ser, Asn, Lys or Qy;
Thr 32 is substituted_for, Phe, a, .Hs er or ; 33 |s
substi t ut Bﬂnﬁ%ﬁntwgfiy Léa Chlv&‘rw&g t:tt@m By C%Pﬂ%%ne/ﬁétpo%&ht @fﬁlgaarfl

Ay, Asn, rreg15¥1§d&&rﬂ%&l%eré§ff BFRhuesitAr VaRRAY 'ttfe?éoff Rl tCARL B c@r’ﬁnﬁé’ohst%@ ' n
SEQIDNO or a variant 15 thereof are: 89 is substituted for Ser,
dy, Phe mgld_meaI@nnhLQﬁancgastumnlmbe@yfor Asn or His; Tyr 91 is
substituted fo n, .2he, d Ser Val : Thr .92 is
SUbsti tut ed f of MAGHM “Fyifan FpifpodErs uA?%her%P el nfPae 0 i 82 |2
subst i ut gel Eddstatd dgioNs @orréfs@tmdlﬁg t’b htﬁh Anfin®imidusogldMilindtqhdncsyist i tut ed
for Asp, Thr, Val, I% H's, Asn, E) Pro or § and Phe 96 is
substi t ut é@pCflb@dlpyKaba,t@gal (e Kakeg eftllll €98 )S'@qyen@@pﬁPtqtﬁé& ofaspects the
antigen b rk LAYTRD ther odi nent ,
the first hﬁ%“%ﬁﬁbg erljenSlt \S/Féﬁlllagﬁleogdgrrsgm%st&g S1 ng taltha %ﬁﬁ&&g(raslegg% domai n.

I n one enb@lellmibnt:atmh N(h@lpnespnrhd Hunmtanahodlbedsﬂhe $nV[Qfl'@M1 achad irmudant i body
according to the invention described herein and conPr|S|ng a constant
domai n r edMBKY 2l wyidhes 1od engaded Byhupga gemalinc igmueg oRplirseivaness (¢ 8mpl ement
activatio f [ const ant
ot 1) oy SlioRh AUt A B L e e s PR o By o CP Y o

i sotype omusativutiayed),fgGixacphsinght CHIRSmnd in pxraophe€DES. §ﬁhethzab1ae antibody

nodi fications are described in P0i07434 One eéa Aélre? ri ses the

subst i t ut FEREVGEL P AR 8OFHER R PIh 3G YRR AC18 58 IdHeHe- 8390 PEYiYndex

nunber i nglenhah&négnﬁﬁt?a&m&ﬂiu%&ﬁwh ﬁ‘ﬁ‘é’f‘e&%dé’d‘w Hl@%nﬁﬁ@éfrhl%?es the heavy

chai n of SEQ | n one enbodi nEnt the antigen binding protein
or a fragnnmunwgiebtémfseqmnpm bethe sontaxttafbloiyresadt tommetion, d@rtplma@lamgb@dy am no

acid quence sel ed from.the 0 WO 2011/ /USZOl 040 24
onai UE I ERE 2T By PSRiomg ety it gnfipsgi R 5He N tich B0 pIE0f T3
138, 140, thbéticlma@rgérrﬁﬂﬁe immunogldbulif ReqRAES dinrbeidr ehfb@dﬂlli’tinltsg@ﬁ tcbteﬁdtqn@) protein
or a fragnment thereof conprises an antibody VL donmain co r| Si ng an ani no

aci d sequéfiealpdeties equir togiiotiesitigheiis relasesi Stavwrychthegem 78, 82,

130, 132, a&t’igo%’d a gug’%ianerem is not! & Wgagti@%ﬂ#b hﬁ?l@&hlcﬂ%ﬁ'sg eﬂgespr Ot e' n
or a fragnent ’nere conprises an an ody omai n conprising an am

aci d SGQUEIﬂ@s&deﬁjrﬁdie%ﬂ:rﬁlhmﬁdiﬁﬂgﬂfmammﬂfmﬁlspédlﬁgsmfh aSEGhdUIeNave Béen 80, 116
118, 120, 122, 124, 126, 128, 136, 138, 140, 142, and 144 and a VL domain
conpr #&i ngrafigd gptorimse; framagyrk seqiceedSect ed from the group 10consisting of
SEQ I D NO 78, T8 phrhdOredodtbingnt Aum@R dnthdRly" includes hBm@D EntHRRA IR AL t he
anti gen bindi ng p otgél)ﬁeor e{n%@abﬁrlrlentnﬁ ?’egtc%g?rp{r??lses an antﬁ% dey

domai n copppusingkpSEQd, Erehiad of Gotatetl oy Meombmantmemspiuck angntBEQick D NO 78

I n one enbodi nent .t he ant en bi ndin rotein.or afra nt the

compr | sos CHNCTDE HHEF BTG AU EOF oG G Sted s Ao 89 ARSIV domai n
conpri si ngofkQ ﬂr@nuq)ecd%aamant combifht&ng hﬁﬁﬁﬁqmnﬁ'dary lfblf' aff:ibe8Rs RbReidng
protein or a fragment t her eof conprises an anti body VH domain conprising an
ani no2aci foseyuemoel thelistersgehicdon humeangroumogtabslis gemey, ofangb@licd NO. 116,

118, 120, 122, .12 VL 0
Loty soqubhiRredafdreaa e ot BOAth AT Bt BRI SR E S, 2™ 55

and 134. human ichufdBoRMAqh e uchds t@aﬂlbgpmbsdqdertb@s pS@ihacforbingut! r agnent
t hereof conprises an anti bod)é VH domai n conprising an am no acid sequence
sel ect ed P pHbogics ipvevniidkrand gopstargEegipmy dquived Spm figean gamling42, and
144 and a; 2 D odi nent
the anti ge%ﬁlﬁg%%ﬂm Sgg?gncgg@? eRe tén‘éﬁf}\?hg gtseqélencrefs?ggﬁ’gﬁg i body
heavy3@ halmnmﬁmpgicst Ing:résn Fifth EditRa] U S mpemment&ﬁ“lmtﬂe dnd HomahSerdecaup

consi st n EE D NO_ 68, 72, 84, 86, 88, 90, 92, 94, 96, 101}I 106, 108,
110, 112 ubgehtiog ¥t Iriet@hideionEne 1@ He PEERIGRYFIEPRdIFRIMABI VR,  a
fragment Eﬁ%oﬁ%fs PRI R8s AimAR [RR8Yoddith s ﬁ'@e‘n@e ﬁl%maijesde&gs ety {30 acid
sequence selected fromthe group consisting o D NG 70, 7111 98, 100,
102, and &a¥Mitro mutagenesis (or, when an animal transgenic for hurnan Ig sequences 18 used, in
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WO 2011/ 002968PCT/ US2010/ 040724 I n one enbodi ment the antigen binding
protein or a fragnment thereof conprises an anti body heavy chain conprising
an am no woi2diigmepsence sel ected fromthe group consisti RgTAS28B@44724 NO. 68,
72, 84, 86, 88, 90, 92, 94, 96, 104, 106, 108, 110, 112, and 158 and an

anti body |jght chain conprisi an am.no agi d sequence selected fromthe
5gr oup LoD oAy Brtag _S}Sb)?%%%u%g‘,e 240 8 SSYBTCERGS (iR 994 ¥ regions of| n “one
embodi mentheth&raithd A aR ki 9 sé&%@ﬁc‘%b fha@lwidlel JA90® Rbnt £RERIIGO ARMbSES an
anti body heavy chain conprising SEQ ID NO: 68 and an antibody light chain
conpri si nger8EDe\x M@, Vi7Equences, may hat notweal brdxadd iwrthat thethemantangeotdybi ndi ng
protein or a.fragnment thereof conprises,.an 1Q anti body heavy. chain
onpr | oi nEEe P RBIre 75 i A, ROy T She NN SRR TERY SEQ 1D Na
74. 5 ahtibodRe aRNAO IR OF sélb@ivahktgeMchb RBsliro8hir Ghsihut@fiorforf Bodg ment

t hereof conprises an anti body heavy chain conprising an am no aci d sequence
sel ect ed from Theagthedirs o6 Hi peseayingentSEAIDNeplagd angepdigs Am(jsolated 94,

and 96 an nt,i e ' risi . am i d sequence
el cct ed PrERPnas BORhchifhe BRI oRRPRALS WP BRaATR0 o2 05 in
one enbodumgbidids heviap diffeentintigém@spacticttiss. Mordoer agssiitel betielfy neonpri ses

an anti body heavy chain conprising an am no acid sequence selected fromthe
group condf sibskgtighy ke etheyeellylgnmateyigl anddey chemgalsi12 and 158 and an

anti bogy |ight I, A2 0 i Si : : : ect of
fhe. 1 huonti on e Ggua SR Ao PRk By ecktpine cmpr 1B Sk Biflres

wi th any bewyahdtwe lightdhbodi ésideifsine igMninfeebhmeibddict hesesualiyc| ude t he

ant i bodi eg 1G10. 1C9, 2D3. 114, 3%. 1D7, FFﬁ{& H6, 11F1(£.}D12., 12F4..1H7, and
7B4. 1E11. DERrOlrameiS e oI B YT APRIOX RSV, F%‘@ncompdfﬂ 8t Byooidentirat ighther
conpri ses g $@FEQAAd &vo IRAHELALARYH) Rh¥AL | PRliSIBOBRight 8RAD]sqimkbd B} £ding to
a second antigen. The second i mrunogl obulin vari abl e domain may bind to an

anti gen wheéoty chaip byaineagva et abiyuilfade hgpdrwhitirthenembertdf disubidet lindagest i gen

bi ndi peptide,, For instan t he .second, i nogl obul i n var,i abl e domai n
mey bifd BoBeEL B rer R DR R R TSR P PR PESY AL B8 bum n
or transf gt dainA Hals itedchyin diduefideesipds. | PABANREVWERHIA Rask@bh@bhEa domai n may
30 bind to an antigen associated with nmodul ation of pain in a manmal such
as, but nwtrigblqderean(¥p) edeved §y swumbeaek wnstenaryiony aBarddight ehdimhest i nal
pepti de ( ] o] /g N [ . ' 1 d rece iLtkpnally, the
second | m%lﬁ%béﬁ %gﬁ‘/flﬁ quV?r?l :dz]iabﬁ%gSt %%élﬁxﬁg@ Jf)‘%h%lldg}dbﬁ% c@%}@%%régg%?f%gt oki ne
recept or Hgstabhatiedligicdwithnthk dimrabastynt re8eoosthe dvg/yathainadnidahartighiehdinsease
such as, but not limted to, oncostatin M (OSM, TNF- a, IL-6, TRPV4, RANKL
and 189 1. vaibledmiia 1%%&%115@?«?1@&96 ¥reglarameie ot iedervndhady g iaaseinsuch
as, UL nBEadiolfce tohPmbRAMIEHaREAEs ARMESonanEloRb oFeRPEARC:ARYL OPE ON
ADAMI S5 and?or a nunmber of netall oproteases s%c as but no Imted to

MVP- 13. 5Kahen seicleambdarbasetogl thbahinm aad sajokecedditiad consayt @p®o. Mapdndiog

aggrecan, cqllagen I, proteo can_ or other | ecul es associated with
carti | ageot fs a0 agpseliegrS obY rBedhicHen b R o+ Badoi

i mrunogl obwtdodicéhh BOLKiHeIR Nvolitdienk Bla0RE, 18R %v,l%%sng@%%q%pﬁ 1GGomgt he
group of: human serum albumi n, ADAMIS4, NGF, ~O5 F-a, |L-6, VIP, TRPVL,
TRPVA425 ADIW sin baalyethecahdiv@isidl inigenbalasseRARMKL., 1g€ nlgeBaand4 gGilicangd s 4 and

10and/or L. . Del| gado, .et _al . ture Med. .7 - eport that VIP
L1 ont mont |G nssiesyemmuaan ol mPuis DR Rt Pt REAPaEorR IR el ac
expr essi oRarbld fsmaTRbAHCRGBEBI CbRsEs BRldA spasifciiMyiomihe aMiBdds wish bel i eved
to contribute to joint destruction in paws of arthritic mce. In vitro

st udi es i AAItaEmTagIans displaymennnytiadar varipdty ¢alled capplspicateyitedetermgniakt hough an
i ndi rect i b i tion of Th2
oyt okt mes SRR EREL TR A BB A Aol (O ERIARGRA A Bt on B T e

| evel 30 i nFtdneewdridrepiersgFRIDAEhe varhad]qoipiditkeo fSnfapriease sndhightfchmat eawh and but

i ncreases Th2 function, possibly 'rebal ancing the | ne system Moreover,
VI P has dFPBREseIApr E%apw@efed@ftﬁr@fﬂ S r%lﬂ%g]e%%bggylg@%hﬁ?%@&@g? in

| eadi ng tglog@ﬁoﬁﬁﬁiﬁﬁt;fﬁﬂ%r@ Qs 9hd Whiththe EDRs3ron? BREIREh AR LofttBute to

mat ri x- degradi ng erizynmes, protecting joint integrity. Firestein Nature
Medi ci ne the fBB7ations@8ha @0IQEN binding sitvas estdiodies. Tt estsianaicgpaptied®t (VI P) was
identified in the synovial fluid of artjgritis patients nearly 20 years ago
and the aimof this study was to exam ne whether VIP could be involved in
t he generation of OA pain. Hi ndlinb weight bearing was used as a 25neasure
of joint pain, while von Frey hair algesionetry applied to the plantar
surface of the ipsilateral hindpaw tested for secondary nechani cal

hyperal gesia. Intra-articular injection of VIP into normal rat knee joints
caused a significant shift in weight bearing in favor of the contral ateral
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Nerve growth factor (NGF) was the first neurotrophin to be identified, and
its role in the devel opnent and survival of both peripheral and central
neur ons e 2baien02968l | characteri zed. NG- has been shownPCwo/Useo1a/0e0724 i cal
survival and mai ntenance fact or in the devel opnent of peripheral

synpat het i nsor ons and of basal 5f.orebrai
chol i ner gf! Eeﬁ@ @goaﬁthe ariiapdy o 186 8nters ol ftﬂf@movéﬁgfe@%m ey

et al., Celdctidf sJaQQ %s ﬂ&&él Qtlo%gﬁ)ann% &b%eﬁ@fﬁh%éﬁ ﬁr%dl%%%‘arc%o'iénﬁé‘i 39(7ADCC)
neur opepti des I n sensory neurons ndsay and Harmer, Nature 337:362-364
(1989)) aphhgobﬁtoas Ma\}amcymg & E@/dneapaﬂ bdif- hfﬁgﬁearmwatbfvm wvhatabRbreaggebound
receptors (51 receg (?r and the p75 comm%&neurotrophl r]@r ecept or
(soneti melf CORplgRCR GPRRGHE RN fcgmPRESHt PHScept or s,
respecd i VebyplemcheQs&ldeal . . Science 232:518-521 (1986). For review on NG,
see Huang et al., Annu Rev. Neurosci. 24:677-736 (2001); Bibel et al.,
CGenes Dev. 14: Pamon298Rodi0ody) be fileducadybgt amurstar of metho de knN@F taaihdsadNGF i n

| t h b i d. S t
Soar arr( 1l in Bl St aR R0 D3P cgaR SRl RTbAi e Hefed 3 Bl pmn
gl ycopr ot ﬁiyelotrﬂhadr R6lsomah helchSng s Laires Sed Kbzl 1 1HARLI 13308081 Oki nes

whi ch includes IL-6, Leukaem a Inhibitory Factor (LIF), ciliary
neur ot r ophi%84} at Brodganironocleagldhritbody iPraductiomrTeohnings ang Appligabighs.n- 1 | i ke

cyt Oki 3 Oéﬁla?lﬁs(@?% npb&(k-gr ?nc ?S%S?I(%lgﬁ?l@rnglv% e&t@c@ds 14:34&%6 T.JP% %‘s}g %X\ﬂﬁg h share

the gp rane sig rece and rmoto T
(1997) AntibraReyor thanypisioé mlc’lefboﬂ? eﬁwhﬁh%hhzmltﬂlmv rogibg rmhbmesdass@wgmed by
its abilit t0|nh|b|t the growmh o anona 20ce line A375(See
Mal ik N ( stAnu. Ry Immayrnol ﬂa?-éiBéSS 2@@?1:1 @éf{é?99)sm§%@a%@ﬁreqtk}od8r2é e

effects \Nﬁ:{@ iscovered and it was found to be a multifunctional nediator
| i ke other nenbers of the IL-6 famly. OSMis produced in a variety of cell
types incl udi n@evma:lrsﬁpimagéﬂan@emm\mibeatehowed\daﬂab{lsmm%at thieirgnalivt ( 1986) PNAS

USA 3 9739- h t hi | G A et al
E199)9 Bl BBGuBeL a@% l@ﬁ%%gm 5 g@?%t%ﬁ\g Pﬁr%?%%gl%v'a%ﬁ?@ ef@fle 3?%'%%@% ng
Dyn. 225: T3g{aRiK, (@tﬁms'[)NtAsCmC?ii $27Q$%%§M®M (@@Naﬁ@@ﬁ?&ec@i&om REs.

17:335-340). It is also expressed pancreas, kidney, testes, spleen
st omach aRgll,Meridez (\Qeé9% d)iplmre IGeat:tlcal 13,2405)6)AAonRetiga Giellcnge swbh  Cel |

Evol Biol 283: 1 k.0 et 003) Act
om0 109 arpgareplyonpadiseit i Qg an CReh Skve Shhifh b Saddh off | o
of endot hﬁitérewcﬁ%@s&é&w Afpticdhr e (skRIPinBl006, B2 (33 Ffdn R2ELA Vati on of
t he acute phase response (See Benigni F et al (1996) Blood 87: 1851-1854),

i nduct@ on(l9|98):b11ﬂnumdog3p93jﬂﬁ4é6b)twhme bumeh fynephenytcasicdrapspraded até on of

102: 3154 I g e S on R A BB0 e PDog e KGReY BUU K AL Pat hol
160 1733pAAR) 0940 20043 HORPRERC LA AAQF2AcH N RIcY IRl VTR lively

angi ogenesi s (See Vasse Met al (1999) Arteri oscl er ronb Vase Bi ol
19: 1835- 18uizhroagh avgaspiaic peeled rfgvztm antibodptgenesptiok prascdpdrloaedthymor necrosi s

factor-a (,TNFa; Iso te d.cach r ot ecret ed y by
ronooyt os ek ks Srldioch GRESHDbe ahosfaBr S RS EHEHSS vl (ARt
sol ubpe h tAhrﬁﬁémgflvé-%p}%&cﬁrlQS\%IBbI%WM&pKoﬁ%ﬂ R usiRg the NFottplﬁ‘)ldomaﬂ“L Bi ol .
Chem 262:6951-6954 (19 menbr ane- bound 26 kD precursor form of TNF
has al so tebkmldgscri bed (Krl egler, M et al., Cell 53:45-53 (1988)).

Accunul ati ng ey denge,indica esth TNF i s requl at or. tokine with

pl ei ot ropic bi g'”cﬁfl %laya(‘?ftﬁ?ﬁ%yecém%‘?Ffé%l\‘ttoapé?(?l{ﬂ ?]1% na l%/ (@ li“Lhi bi ti on of
| i popr ot effghbRIBR: X%W@hﬁ‘et&y,mltﬁ%cg48155@§53 Y199Y)) aﬁcﬁ@ﬁfﬁt% ADRr £t al .
Nat ure 316: %52 (1985)), activation of poI ym)rphonucl ear |eukocytes

( KI ebanof f199$) EMBQt13éIZ45 3360.| Arpaending taés wopOqYc1m8bYdy Metomadi geneBare et

(6 1 i nhi biti r stimulation
of ce#q gro m(f{f Og‘*.(e g%w?%r,or Iﬁl.nmii&oﬁl.t 8?%%?%%?:6@3?%@%%??5 Sugar man,
B. J. et Bzhcterm%ha@d”lﬁﬁh 28011%4t £ 208 d)splakiat furddlly With the aéd oBd helpel.phbgayagol .
138: 2913 ¥1987)) cyt ot OXI c 15 action on certain transfornmed cell types
( Lachman, Tunctigndl gptibady fragmenis onshie syrfaer @fihephage paticls) Selegtigns basgsson 44 83
(1984)), antiviral activity (Kohase, M et al., Cell 45:659 (1986); Wng,
G H W et al., Nature 323:819 (1986))7 stinulation of bone resorption
(Bertolini, DO R et al., Nature 319:516 (1986); Saklatvala, J., Nature
322:547 (1986)), stimulation of collagenase and prostagl andin E2 production
(Dayer, J.-M et al., J. Exp. Med. 162:2163 20(1985)); and i munoregul atory
actions, including activation of T cells (Yokota, S. et al., J. I|nmunol.
140: 531 (1988)), B cells (Kehrl, J. H et al., J. Exp. Md. 166: 786
(1987)), nonocytes (Philip, R et al., Nature 323:86 (1986)), thynocytes



Exp. Med. 167:1472 (1988)), and stinulation of the cell-surface expression

of major histoconpatibility conplex (MHC) class | and class Il nol ecul es
(Col I'i ns,w0.20mt002968, Proc. 25Natl. Acad. Sci. USA 83: 448CTAS3@)/040724
Pujol-Borrel, R et al., Nature 326:304 (1987)). Interl eukin-6 (IL-6)

is az22t 7 kDa secret.ed coprotei n which exhibits growh stinulatory
and pr oi nf1CdHREICHRAPTARYTE bt fiod resyligp SR ﬂ&sgﬁn%@gw% ©132

(1 FN132), aﬁthsoa?/Iesaﬂi_vamnlgltﬁos%%&@%@r %%'pﬁagé‘(ﬁ%ﬂ&las@f‘dﬁrﬁq% sdRlcalsbd e Jedkt or
cytotoxic T-cell difféerentiation factor, an -cell "'stinmulatory factor.
(Tri kha etntgen spd@ifinanttedise frorekbrageomadgsBomdamap B odlsakenlfrd@ni s secr et ed

b i N  IL-6 ts it tivities th h bi ndi.ng t
o gheat 11 Gyl B g B bR op Sonsris AR B BBt oi ns: an
80 kDas coppaiifitizddat@intionbRatedVags: J. M&. Bid h22 681-397 i19b1y Whie@R) and a

si gnal -transduci ng conponent of 130 kDa &gplSO) t hat does not bind IL-6 by
itsel f, WoRbunapertdwepdTdcsed conpuor2a Fpdpman if sqecesseryftercdingihaf finity

et al | opr vt il O TP ko EiRuFiiflh SRRYEE  RpR SRARRIERN °0F 11

TNF r eceptesired upaytdmntdiyis dntd co@blishidossbly exmesing @ 140 in the
extracellular region.. Simlar to CD40, RANK associates with TRAF2 an

) ) ¢ ) d>5
TRAF3 (as det el Af Fehnigye elrffipity AP aiiMarks: dHodecdBgls! s (s {8t P3N axs
descr jbed - : | - ; ) it G -
oor + ot 0P tsedtb Riphe Bnding Bihic o e A o R o AhuflaanBid Vi
Thr ough t heprovabkspsdqatntalywetlhcivathedlisndrerbhainsy ofgidnk evitiNtatureldy ptavrring
superfamly, a signal .is transduced to a, cell . at. signal results in the
T oy i SR Brung o TR BT Sy gk o HEies YR e ne. on wh ch

recept or ( &hhdifhsbithes FEiRPeapria W £dlv IROE(AIbRASIO G108/ 0Mi f dbGlso
receptor(s); different 'signals can be transduced to a cell via coordination
of vari oudVatérhoatici NgcleAads Bes 7hdg65-3266 g9aB).t r ansduced t hrough one nenber

of this famly, my be prol.iferative, differentiative or apoptotj.c
Gepenting on bl aRbRumSEH TS Wil R EREPH Phastn prett B Ehliihbeve, at o
of differ gnbffaity@f adleadt ABow Sk 0* [BugRoRX ARI(Bilit&/he8Wxabi Brr/alld, B $x10°
proliferativel/apoptotic 15pathway is necessar;/ to devel OBQ and mai ntain

pr ot ect i olteagmilnat mpasurrdden: aspesrdioarrepyanidkat elaanpthichembedimenu e di sease.
RANK i , i ' N ' : i vat ed
T ool | 5. RIS Bt o BRUMNA e S biep Rl §ApdraRARe e pBERR{ 517
days aft eADRCMITSatwitha difRiciatioh senstau(Ke) off lea@xparesniuofix 00| litei/gesndyilkh0t he

expressi on of Fas, a known agent of 2Q apoptosis. RANK may act as an

ant i - Zbopt Btereecongmyll  likaearang. eelyld tlﬁ%r?SG@P&r ess RANK from apoptosis as
OD40 T's knoun {rfe 60: ofth 6 ARl BAN HRKe GORHhOARARARIA G, S gnal
under the appropriate circunstances, again simlar to CD40. RANK and its

| i gand ar disbidkssl oarrics wlklaly tlerpatenitiebfoa ther mivewich estelgishad pablands athe | nmune and
inflarmat%% response. .Tge Ii?and, whi ch 'shref.erred to as NKL, is a Type
2t r ansmeHBPUREBIEY elvRichas (e fRMuRe Sy oE e natrnt FREiCROSYZq BS B han about

50 am no AGhESintdt bARSITRTALARES SR BnteNtbudRliAng FAFEL Ul MaaRhis of from
about 240 to 250 amino acids. Simlar to other nenbers of the TNF famly to
whi ch2i t betionlgdy cRANKIUphasaudtipls pdoenistratiey o helnonvmerntantibedyatognminnane
domain and th ecept.or, binding .domain that is.not necessar Qr_receptor

bi ndi ng. RRISF oV RS CopRIB LIRS o oot e uR SbaR T P et s | e

30ext r aceptobledis GhanRhérady ifvodgnediceng Mete@bodifidt of Ml Mdeart Hginbaeigpt or

bi ndi ng region. . TRPV4 channel receptor is one of six known nenbers of
t he vani | pasjugngea i thy igfactianghadyetihilst eteipingrthp erleivicicase iBIoRMENE N UBRRY es
51% i dent | i - | T he i C] tor.
Seanpl oo oy boBles fi ALENARNHEHES £ dbite Y nhi "BRARRAVG BoldiER

2011/ 802 9bBROBEUHRLA0/204i0VRthid. OThesirelf art) diideri¢ antibddi¢sd wheshegehanly 1 ncl udi ng
TRPV4 channel receptor from human, can be found in EP 1170365 as well as WO
00/ 32766. “UPRELHOGRHRF" CenfQdrnhichar BI0UTRpYHARIASATAIN fuerddprdimad a ca2+
per meabl €co ol REHGE tdGuscl hIANLAH LB ANnCRADAR is INALE Linih gponS ve
to diverse stimulll such as reduced osnolality, elevated tenperature, 5and
smal | nol soudbée tegman te. chBeeric dmdiboily sitang g5 biudmgsiffimty ol the antigdi bit. Chem
(2002) 277 33704-47051; Watanabe, et aljg, J. Biol. Chem (2002)
277:47044-47051; Watanabe, et al., J. Biol. Chem (2002) 277: 13569-47051;
Xu, et al., J. Biol. Chem (2003) 278:11520-




11527. From a screen of body tissues, the human TRPV4 channel receptor is
nost prom nently expressed in cartilage. A screen of primary and cl onal
cel | cul twopestigioenes 10si gni ficant expression only in cheaunseysser24

Such responses are al so evoked by structural anal ogues of capsaicin that

share a comon vanil |l oi e such analogue is r i feratoxin
(RTX), a ﬁ%uerﬁarheﬁf%a@& nafwfm%fﬁl%% rgameoisteat regipn and agg @aw?qrﬁa % ecept or
(VR) was 58&9%ﬂd§%u9?&%&bﬁ§mkm%s@%&ﬁ&@@kmﬁﬁ”@hﬁ&%m&%ﬁﬁ&&b§&E@wﬁéﬂSvfor
capsa|C|n and such related 1rritant conpounds. 15The capsaicin response is

conpet i ti peidycddnising lteetatnblamt Dmémhoc&nt%mnz@ﬁyg thy aahbﬂdn@r(e(gapl@h%m n
anal og, caps al so i nhi bi.t on- sel t|v %atlon

Channdl EROSRERR HOF stk el Sntebofininsinet (e AR TRom e’ oo

t han nS)def)ﬁib@s bt ArBichyabld yiisdhg Ypasifidalliko Yeel 8ScadingtBe HOMRIL ks JF40gM .
Recently, rat and hunman receptors for capsaicin were cloned from dorsa

root 20gatl qn@ho@@(pfthe inggelton: e e PGy endeding Ssﬁ%deﬁ@n? |3e4 er padd{/o as VR1,
and the t a r

e e o6 T S BRS UL BSG ARG RGeSl LR URNIHRLY
manmal i antH‘eG]XNAQgplaca'd\ﬁatd’ &lpeession WVB3totswipiah Bre&EﬂS‘@ztﬂsﬁd@tdﬁl&ﬁtoﬂﬁEfbdﬂ@ Rfi¢hr med
using mce Iacklng}thls receptor, which exhibit no vanilloid-evoked pain

behavi or , ¥afdc A inf: Sr@&s,r%@&%&%gr %elﬁ@&tcelé%@la'i‘ilﬁp%{r?ﬁlﬁr?"@ﬁpmldr\‘éecapsal cin
r ecepid’r {rfiman @gl&tﬂﬂﬁl 16l BRLER %ﬁﬁ‘he%ﬂzﬂrﬂ?é antfbb aTﬁé‘b gbé ?fPe?i”' ng
that 1s lowered’ i n response to elevated tenperattures, capsa|C|n
receptor by suths&tustmg For coeboangeljeenct fier lnnamie indiEwhhiny fco:rphmsoraetspm&hmgn(m- ures

hi gher than ab 45C, of the.ca sa|C| rece a
Domor i 1 v AR Gk anagic) TR CorSlanh e pe it el Ee e asETr P sy
expressing theTh@@ﬁBh@ﬁpﬁﬁﬂﬂﬁhﬁﬁbaﬂﬁ@ggﬁxﬁﬁﬁhﬁﬂﬁnwhﬁﬁﬁ@ﬂﬁkﬂﬂmkﬂ%mﬁﬁﬂﬁ

response. After 30initial activation By capsaicin, the capsalcin receptor
under goesnen-hamae cefges ihd antibbdnisveducph by phioryizagithnviiabiAreiodependent
protein kinase. .2011/ 002968PCT/ 10/.040 The en b| i ng
Dot o FRGizss AU RS RRAC by TEAR el e ORI DEuT R b2es Slolfi 02 o
const ant egtRdy9IN-tee@suk RaRraey forfh qu)ﬁfal;@nﬁ)uMeﬁQtﬁ a QeHTRIM MNBQ\ME&@y thdd sone
instances it is |less than or equal to about 5 x 10-10 Antlgen bi ndi ng
protei n afffingivotk feglong Aatigarbigdian specifieiisef tk\mwmséy damaibly dafasd by dhdy
surface p I t 0 CRBR . Qr fet.

Bl Acore ki %%QR @hg f@’g?%%gg%&gg&&g%ﬁ %C%(gftltesr%ﬁlr%ﬁﬂrﬁée bﬁl r?gé i ng 6% Bhd of f

rates of amhidbethesd by ter@gfematon bfthe didividusl ARR/bSIhartdtiyedispBlidcor e
Ki netjc an$Iy5|s conpri ses anal yzi ng the bjnding and d|§SOC|at|on of a

ADAMIES afl hﬁé?rPRspa Embﬁsnawr@ AG fhsppitaridharies padnedl the Pi4ghent s t her eof

on their tion
al so prov?ﬂhé |gen fn Eﬁggggg?§?ﬁih?ﬁ%?ﬂ%P§?K%%%§§%§ﬁregg%éﬁﬂﬁﬁ east
one act|vonwme@DRSBfamnndmnmn(mghaunmganuhmhamﬂdgﬂm”mnﬂmdmgwpn@hemms of
the present inv i on bl acks anqd{or reduces the cl eavage ecan by
ADAMTSS el Ot 6780iRE B3 i Elah subeortinEreeios (ohaonspeet doSAER on
bi ndi ng prof ?M@z?%d‘h&h@éf‘e%%tetb 98'8)' %@é@s@%@mgs f@&o&tef PEHrRY
cartil age, even when adm nistered by a non- articul ar 15route of

adni n2%t r atafieng paFor Maysioareselt int the camplegeretaniing oh gnt}ﬁeottemdx@g propeitigs present
i nvention.na red i.ntravenous i nt r.amus

|t raar 1 Eor HrRgnS RSt RN Rt o RABT &g ks s oasy

per it oneahluddizh§) S fitt dodbr antibod SEcdXODEipi&drict it iR lﬁhﬁﬁ%ﬂ molentifon are
i sol ated pol ynucl eoti des encodi ng an antigen binding protein of this

i nvent i onsigpidicantentgebindingshinithis @ Boraperchory Ruesbier de(183VdTRAS an

ant| gen_ DRBgNBRIRIEL 0odl & o FABTERLADSE £0h1 SHIPTILShDG,ANyaRR] DOdy VH
domai n conpri i ng an am ho sequence sélecte group consisting
of SE® I Drdﬁ@ins%ﬁowﬁl@ thé.é.t@ateétkSquehE@horihB]Zgy 12the nﬂ)ﬁﬁmnihﬂ&pndrﬁ’e&,t1b&c$38arel40

142, and 144. | n on enbodlnent t he .i sol ated pol ynuc| ot|d is selected
fromthe §HSEH rem&@%b%nb?r gféenrwﬂﬁ%eﬁyma?éraﬂﬂ@rkg Dhspelgctional 123

125, 127, pddizn FRS &an d3Raddéither £85 n &o‘ﬁ?ensh Hﬁ&vmpﬂiﬁﬁmntﬁob&es
polypeptlde I's an anti body produce froma ce expressing a polynucl eoti de
sel ect ed Wlen tdvessgryokgy residsdsstam gle(ﬁonSE@tideNQe snbstitw@d irftd Bhe Mivan 119,

121, 123, 125, 127, 135, 137, 139, 141,19143, and 159.



I n one enbodi ment the isolated pol ynucl eoti de encodes an anti gen binding
protein 30 or a fragnment thereof conprising an anti body VL donmain
conpri si nyoan11zweee® aci d sequence sel ected fromthe growmpTaseeissing of SEQ
ID NO 78, 82, 130, 132, 134, and 146. In one enbodi nent the isol ated

pol ynucl eotide i.s selected fro e oup.consjstin . .
2011/ 00298%ELP @%&v@ﬁ@@w%&wﬁ%éﬂ_@ﬂm&wéﬁ Vg sepccling of disantivagy 145,
n one_embadharit & AApRAYPCRIhdGutBrA iARbHAALIRIQAUE SA0bs M A, co! |

expressing a pol ynucl eotide sel ected fromthe group consisting of SEQ ID
NO 77, 81, 128teaBfiyely.IBimamimitiodmMaylbe aghieveshipodproseds of Hecrnicsoh@t el

pol ynucl eot j.de _encodes .an. anti gen binding.protein 5. 0or a fr nt t her eof
oot i gt eal B i R AP BRRY aRRgh kit phe B8R Hhnne

sel ected {£pld REicAE BHRalC s Sd p}gcigefpaa%@slo@ekilsase@&sid@s a4 ff&ent i88, 90,
92, 94, 96, 104, 106, 108, 110, 112, and 158. In one enbodi nent the

i sol at ed pemyhaed Bgtinglantibodics] andtraept fndvided sudrasnesitions haciangrosg SEQ | D NO.
67, 71, 8 3 : , A111..and 159. In
one embodl FERENESr panubEbnbdn Mhet i dseerdlan it ativiedls ool

expr essi Nyl Ipaluyolzd, @89i4de asé Peddred JIT eaut (16094roMpl. Bnsi3st H5973). SEQ | D
NO 67, 71, 83, 85, 87, 89, 91, 93, 95, 103, 105, 107, 109, 111, .and 159.
I'n one enbBerEsnit it pessibioiogedie tha rnwiassricis obmaprbYman Fx byirepl#cibg ndi ng
proteim o -t Sl ' ' 1 rising
P am o abytd AGERL inliRAR G FRiGrS! R SforRioh Y uld B o FUERTUARIRG 70,
74, 98, 16i@jbol(R, Baraisd photein ahtigammetyemdgolet crerlattéheith sotfatcedcgsibyiitucl eot i de

is selected fronnﬁgemgro p con isting of%S%S ID NO 69, 73, 97, 99, 101
and 115. TSRISRRCRAICRT HEREe Fasislusdmpy o h e as togiin it hBayscprBable Seieh om a
cel | expreggisifcao Rl MG i%ﬁﬁﬁrféesﬁtghﬁ(%eeﬂsd( KAm &e LAY 994)%?{&}%1!;(5}& &t SEQ

ID NO 69, 73, 97, 99, 101, and . so provided are host cel
conpri si ngxpdrénquetlyithacheoatiogies!.éht ollieqgathecodog)i af @mwna0obiintiitibgdiss.ot ei ns of

t he presept .i nvention ds of expressing the .antigen binding
brot ol he. PRFHHER elaRat O rTL IS rihsafitF SRR RET RS SRR oitbed for maki ng
the anti geyenbémgi"N@cAis@beliynibe Qfrfichef Meendhddy iDVREEH.aRe sifpbhigdscafiudyaki ng
vectors, host cells and antibodies of the present invention include using
convent i offiaiekpdistydicdn vectors or recombi nant plasnids produced by 25

| aci ng codin | i - I at] W th
onventi onal T oD0r Srars b ebithyBtaRe RNl SRFL AR RRAGR Thb R
replicati anecasndne R @ssiuocglobulinandhbble ddamiretapable fof binding thastiggetdnase.

Regul at ory sequences include pronoter sequences, e.g., CW pronoter, and
si gnat! seén@r&fé%bodem%htcﬁe&agrs%m@é% e JeEan AR SRS TR AGA AP dices.
Simlarly,p Gk iSRSt frdpAnP ¢d %% AYhAGs 3 DONA 30
seqguence W ﬁ%ﬂq%néodgéeg %on%ﬁé§§%%§i§ an?igg§§ IFS t‘%hyhggey chai n

Pr ef er abl yntithidg spetiicadly dxplses AAAMIESOt dihe iastibadiymhayclad a nonddiendl antttodgx cept

insofar as the codin uences, and sel ectapl e markers are concerned,. so to
oo o aq o G S o TSGR TR BN, By Blon R B mipgstes o frfznint fiercb of
2011/ 0029@1%%4ehl$§0%9{o%9e7&gufé3 @ﬂlifhehﬁ, fumatizanad fully xRkgssed.

Al ternatively, the heavy and |ight chain coding sequences for the altered
ant i bddy may r bsingehasemodingk.éhe/adigen binding proiinsedrapnisesiatilosst osel | i s

co-transfected by conventi.onal techni gues wth th.the, first and second
Coutor o B o RIS redig® TRLDHE el 65 helgRE plricff prflth 8

t ransf ect g@ frbyest in¢&ltlonaf ahfb@o&lﬁﬂﬁ@hii@dﬂy%@risﬁig@hé&@? bhdiheompegaA®i nant or
synthetic |light and heavy chains. The transfected cel is then cultured by

convent i oR®RH bR esd ERRbendcelighishangonwasiag GEMREbSdYRbE apdhe

. ti . . . ‘ ISty

Feconbi naSPeaty et Ml HES i A3505 RIDRD T indRily iy arg
appr opi i atdcassfym tbeigloupsfELI SA or RIA. Similar conventional techniques
may be

CDRHI1 having at least about 80% sequence identity to amino acid sequence

DAWMD (SEQ ID NO:2);

20



10enpl oyed to construct other altered anti bodi es and nol ecul es.
Suitable vectors for the cloning and subcloning steps enployed in the
met hods awo 20om®ey68ct i on of the conpositions of this i nPemtsenommy2be
sel ected by one of skill in the art For exanple, the conventional pUC

i f cl i t [ 1
Svai 1 able from SaoRRERaHEEeY 138 AROHe Oamonn o 507 BT oA G Ut t 20l
Ki ngdom) or Phar %%hﬁndé&@d?%h&nce%@ﬁ@ND%ﬁ@F%@Wk&i (SROVIDYREL DY aﬂttﬂ chis

capabl e of replicating read has an abundance of cloning sites and
sel ect abl e genes (BRY3, haamglableastlaboutem g5.at0c 83.,90aA8, Qr§8&(a®qh9nqmdmmw at ed

may be used for clonin not a
limting factor i aflﬂliloga‘thlt@eeqﬁf{blilcg g@ﬁﬁ%E@CBwhéﬁ%@ %s%%gdsﬁér
expression of thgpandiPosties may be selected 20 by one of skill in the art
from any conventional vector. The vectors also contain selected regulatory
sequencesthesgatplemeneniy éﬁteﬂstmgrr@a@tl&ﬁ%t)hedtﬁhwham gres¢legtpé frpmghe eeipon and
expressi ong.of heterol ogous DNA sequences in selected host cells. These
vectors cortain the above described DNA sequences whi ch code for the

anti body or alt er@oRLinibviagholkidtiabowadi 1§ 085,90, 95QHQGQHEQQﬁmemnﬁnuectors
may i ncorporate the selected 25i mmunogl obul in sgﬁgfnces nodi fi ed

i nsertion of desitPaBye %Cé%tqquétqeéﬁA§Qg¥§?WMS MR par %EFSENIYS%EA
expre?§|on vectoq Eﬁﬁ’ﬁbpﬁ be characterized by genes suitable for
anplitying expression o e het erol ogous DNA sequences, e.g., the

manmal i an d|hydrdﬂDRhBéawagatkaﬁebgﬂﬁ@ IiﬁmEBSSXR%@KK@B%h&thkeimmmuor
sequences i ncl ude a A si gnal rowt h
hor mone ( BGH) andoﬁ ‘b %3?8"WTﬁggﬁiﬁgfgggﬁﬂgﬁg%gk *&%@ggﬁdﬁteﬁﬂg
expressi on vect ongp ugeghd herein may be synthesized by techni ques wel |l

known to those skilled in this art. WO 2011/ 002968PCT/ US2010/ 040724
The conponents ofC@&b& hgeog ot kastebout 70epd.i80oBs 90583, @0:198%1569@%@5 idestihancer s,

pronofgrs, S|gnal uenc s and t rcial
or nai ral sourcegagV ﬁ%@?%?&9§§g§ﬁﬁﬁﬁﬁg¥%?§3&$@§ &H%QRET%Q; recting
t he expression aqqyyglﬁeunqu)on of the product of the recombinant DNA in a
sel ected host. OQther appropriate 5 expression vectors of which nunerous
types are known in the art for mammalian, bacterial, insect, yeast, and
fungal expr esslm@nmbmiﬁmmtb@DBéimwleﬁﬁirathﬁi@ i@&r&@ogé 90, 95, or I%Pie pr esent
invention also e

ol am o caTPEReR G e daary Sequeietas bR FRE Rt TuT B AFRUREL

I rmrun@@l olsH (QmDmIbQQ}“EERNmQHNHfAMAESWK@(SE@ﬁlWNCDQB)the cloning and
ot her i ations of these 10 cloning vectors are al so conventi onal
Ponover . FOUHRASIPY ABFYDESYHC (T D SLE TS R WO HAE EDESOIRG 45 0dBed f or

repllcatl t teps 4 n the construction of
altered aﬁ??g%hlEgNgégﬁﬂﬁgTFﬁ%ggﬁﬁgﬁnge]EF&QEV§5%Pe host cells or cel

| i nes for EIREK&NIDEASH YDESVKIGh SBQ TD N@ky 7)0f Intdhe cmbwveinian@rCRRE3 poebesabl y
manmal i an cel | s such as NSO éﬁgglo CHO %e g. DA4), COSs, a fibrobl ast
15cel | ( ethg aminqragid Sg&ﬂ{?n?ﬁ,é’iF %QII%NQ& Y nore preferably a CHO or a
nyel o cell. Hunan cells may be used, thus enabling the nolecule to be

nodifred with n aryotic
cell lines may 8¢1 éﬁﬁﬂdﬁﬁ&& ﬁﬁgﬁﬁgﬁﬂ&nlﬁ%hﬁgg'%byﬁkﬁﬁﬁgﬁgﬁv %8 cells
and nethod$rﬂmﬁmkmahaﬂmbdmtb@ﬁpnnmghhaawtaamkmhmmam@anRﬁﬁr@Bﬁtngmand

pr oduct productlon and gurlflcatlon are known in the art. 20See, e.g.,

Sanbr ook SPRIM3 andcy tighy chpgremppaiag &DEE1.(dPRE?2 MCBR&&eW@g@fmt cas host
cells sui pr esent
|nventlonEaﬂgg?wgﬁghﬁ%%%??@Eg%%%QEKFFﬁ§ﬁnUGQQI e%ﬁhlﬁgggfg%d?ggl(1992))
Howev&®, due to KﬁéRHéddamﬁmzmkhmqwﬁebmbA%&@DéSEQdIXNObapterlaI cells to be

in an unfolded or folded formor in - I orm any
25 reconbi nant F(ngﬁédg ﬁﬁnhmﬁﬁﬁf@¥Vﬁﬂu%ﬁFFﬁ&@§28%#§53§¥éi§§%§ireened
for retention of (@Etjmobdenm@NthARHlyfAEWKmB euicenexpyessed by the
bacterial cell was produced in a properly folded form that bacterial cel

woul d be a desi r FIREONDY HEY EGHROLSEQED BVt rai ns of E. coli used for
expression are well-known as host cells in the field of biotechnol ogy.
Various strains of B. subtilis, Streptonyces, other bacilli and the |ike
may 30 al so be enployed in this method.




Where desired, strains of yeast cells known to those skilled in the art are
al so available as host cells, as well as insect cells, e.g. Drosophila and
Lepi dopt ewea 2anchoxdesal WO 2011/ 002968PCT/ US2010/ 040724 @XPrussclioom7ey st ens.
See, e.g. Mller et al., Genetic Engineering, 8:277-298, Plenum Press

(1986) and refer ' [.el The general methods by which the
vectors nmay be cﬁ@%&#tﬁ%ﬁ:ﬁg}fé@ﬁgf@gﬁj&ﬂﬁeﬁods required to produce
the host cells ofpfRIer ARXEUTIEVAEIVHGHEGS NBLBPAs Snecessary to produce
the anti body of the invention fromsuch host cell are all conventi onal

t echni ques. Typi dARHKANPHAINMDESYKRet(REQ 16X NOhE )pamelsent i nvention is a

serumfree cul tur ho i |s serumfree in
suspensi on. Li kev@gﬁ%d%ﬁg\éﬁ@%téﬁﬁ&%ﬁgp@g@ﬁgioﬁ)f the invention may be
purifizd from therey (SEQIIbWN®:55amdent s according to standard procedures of
the art, including anmmonium sulfate 10precipitation, affinity col ums,

col um chﬂ@rﬁéﬂ@éﬁ’@@lﬁaﬂt}’Qéﬂeﬂéﬁnét&rﬁélﬁhﬁ)@g@i@élggfr@atwe s¢lreted geh t echni ques
are within the skill of the art and do not limt this invention. For

exanpl e, preparation of altered antibodies are described in WD 99/58679 and
WO 96/ 16990. Yet GIDRLIGY schaet hroth ahinexpidesqicnte KA SQREVE@NTINO@EHE@SDMmy utilize
expression in a 15transgeni c _animal, such as described in U S, Patent No.
4,873,316. This mMPHOLKIENY S 63EQAR NQ20bar RASINVEE ARVHIEQI Db asei n
promojgr which V\/r}@@.ztw.ansgeni cally incorporated into a mammal permts the
femal e to produce the’’desired reconbinant protein inits nmlk. In a further
aspect of the i n eDRLDms geleer omsanpnovucidedqenoe NAGITIoAE f8I6QUDiNG:2an 20

nost cel 1 transt orkearbl FOHESEER] S SRR MSERST SR g Akl ®
and/ or heavy chai®gefiJ Re.®)tifody of the invention and recovering the

anti body thereby produced. I n one aspect, the present invention
provi des a met hodCIPRL3 ithichdct frag sxDAMaeid sepRAMTQQAGIS XA (SHOQ PP NP:dbhg a

dormi B. 1n-cert ApHPR O RO AL PRV A B Y 1
silico structure QQFISYPFT (SEQMEuNaL2gnal nodel i ng using separate crystal

structures for ADAMIS5 and the ADAMIS5 mAbs 12F4. 1H7 and 7B4. 1E11 suggest
si mul t aneous amhihatgeeTRbegemCent dheapiescnh B veetione ah iSebatdd mpeoddenadl ytic and

di sintegrin. ' f A . ' disy rd | of
ADAM and. AR 0 o5t Sy yk KDEEL it CoRP iSLR MBS FOBIODS. 21 o
f1 exi bi | i CORIE? IR NKYENNOIER S AMSVIKG (18lQADINO A 3),egd ICDRHS inct i on or al | ow
for substrate localization to the catalytic site. The hiﬁgh affinity mAb

bi ndi Ay obIer{edS ub ¥ (RdPINQPANNA G TUbk t el $ENESY EA GekQ 1Dt he

catal ytic Ayt i i KEAM 5 egat PR APy | Zi ng
WO 2011/ OIGI%%OS)PET@ Uszglgﬁl\j%g%%lfgggi?n&t ic E@%i Vi tyml%ﬁﬂgge enbgggﬁngﬁ? t he
nmol ecul e NO:2ANH. dntindtbelyentioaiméitod shet poedeat mvekt®ndas isntaggrmoneehwhat at al yti c

domai ns si | t.aneously. | n another odi nen .n| i ti bod
oo boBons rayiabd coRa i Re SS SRR D B ek SRS S dPaiR) Ch
present i oYRII RIEIRGIKCANDEL AR YHHIIOGY SBOIIDNOEUY I Aldi CHRHB nﬁplleﬂify(sﬁ

j C
activity of 5 AMAMIS5, and in which the antibody sinultaneously bi n?s to
cat al 31 i cllAMND:8) sdEBRLl ns HAMRISWGTT T\ (SEXED YO 1185 $ DiahisalroyWNRHX (6EQ or

2x10-1 as ed i aCo I n anot her enbodi nent of

t he presemg%)nﬁd%?ﬁg%ﬁm&%{sﬁ%gqg%)ns are provided conpri sing
at |east one oin yhenéhei GeodInBEH MG apfiénHinGing pEEEhDBOthD BF Bkt invidn€iod O

o ADAVTSSImOnoRSnahaibREPY FEmDS B hbe o AHemcomy s redUoR Hg. GORFGABE one
t 0 ADAMI S8CiTROROg , one
ADAMISS gk yd fid RHERRomPRSIBIASENE, dORERLAPEORIOY WMigR ke of at |east
one anti gen%l ndi ng %}o 8in to AD ‘or reducing at’l east one acti vi ty
of ADRMI Sbormplemchtafignd eamiiing ir¢pgorad TDR S betheh@atyoctairpat iselbéted froneed t her eof

a conposition conprisi at | east one antigen
i r’rCDDRHl qg arn}no acfad sequence DAW%/ID (SEQ ID NO:2), wherein any

amino acid of SEQ ID NO: 2 is substituted at one position by an amino acid

selected from histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
22



15 binding protein to ADAMISS. Phar maceuti cal conpositions of the
present invention may further conprises a second antigen binding protein.

I n sone iwetanaw246Be second antigen bi ndi ng protei n nmayPo@/Us20mo0ekonal
anti body. In one enbodi ment, the second nonocl onal antibody binds at | east
one antigen sel eR(F:f‘k}‘ed fromth royp of ADAMIS4, ADAMISS,. NGF, .OSM TNF- 20
a, I1L-6, VIP, TRPVFONHRERALO 1€, AYHNG REHNISRASPYGE ACI) CYSRENKEYSiBRd/ or

IL-1. By way of egf@tgahceaci&,!g%t%ﬁfenggza%,ib(?ﬁﬁhiﬁ@,rm%{a L3, Alriféiangr esent

i nvention may conprise a first antfgen di ng protein, which nmay be a

nmonocl onal anti bddspesine; ADAMIS5 and a second nonocl onal anti body, which may

al so bi nd ADAMTS way ,of .anot her exanpl e, r I osition
of the present i mﬁﬁ%ﬁgﬁl&&; ﬂfgb%ﬂﬁ?ia&g sgggqnpgglgﬁﬁ%ﬁéﬁ%ﬁghswt ein,
which §s a nonocl@grgl IERD: PYAYTRNYRA NN HAR HYR FOAVGESS Egnth Rosepond ant i gen
bi ndi ng protein, which is a nonocl onal antibody that binds one of the

fol | owi ng: ADAMI SARENGENDARMEYENFS K GI(BE@ IDIND:14)RPV1, TRPV4, ADAMISI,

Aggr ecan, Col |l ag ﬁﬁ%ﬁ | b d 0, Jrovi ded are net hods of
treating a pati eﬁ]%}RiHMee ereo @%gééFﬁsIPﬁgésbﬁdm nistering at | east one

dose of phar maceUudiRNT ARDFYOBFY ABSVEIG (SE) D &8®nb), onventi on. I n some
aspects, the patient is suffering froma disease of the carti] age.

g A
patient may be sUFREMYDHARYEH URGHBER 1§ ¥Pakids Whrtsaerf 38RP #RE A oup
of : _cggcer, pai N SEBNONEs:PAL Iy isRELAAREA N Rl fion BYSHARFAAL:Y Sel B
osteoarthritis, sports Injuries, erosive arthritirs,

2011/ 002968PCT/ USEH1 0is8dné 2dolchaneratwinet, bistoler imtthsonigs phergldlaniae,t hriti s,

Lyme arthritis, | Evenj | e art rhri t{ﬁ? aq}éﬁl 0Si n]gi spondr\él osi.s, neuralgia,

neur opat hi es, al JRSPAINCHERIPHaR; Yilpe. glatipg argiuine, isparg agdnesieioRystne,
inflammatory di sgag@sic é‘ﬁ(‘.[,tglﬁtéiﬂﬁleggl?é‘ﬂ@,r&hiﬂﬁﬁ@, HbpRasemcafligkd ang the

| arynx, trachea, auditory canal, infervertebral discs, |iganents, tendons,
joint capsul es ortytesime; &dlevel opment, invertebral disc degeneration,

ost eopgni a, or peri nt I Qi 0t L ury, and/ or a di sease
rel at gﬁ to joint e@é@ﬁ?d%?#ﬂégﬁggﬁ;ﬁfﬁéﬁg@ﬁélw "patient is suffering
from osteoart hri tPFEAY (SE@NDMNG!S) ehein® amiad AtidioF SE) MYNTS: lI8asd sene dose
of said pharmaceutical conposition reduces cartil age degradation in said
patient. |n anot Hebsténiseal eremositpodaranfinyne a¢id gelagted &gt higiitingose of said
phar maceutical c It inhibits / . ein
o d patient - ootegid, MRl st i ARRRle, BRSNERRIAORIESAR BARREERE: on
capabl e of treativagnéiabmase aqsane iagpetc wéit frys@ircl tyagac, ddgaadaddin or
alleviating the synptons produced therepy and fornul ated for the nethods
and ugds descri bedUtABHIS, BlYCiPReOTHHBISRRIOTRR, 8FitCo RUPBRDVARE 4 OsiA: B8 d ADAMT S5

anti body ﬁfércoﬁﬁagtirﬁéhtérﬁ dEﬂ%ﬁ%%l%%B{lS of SEH ﬁtsclfAFn 408c16AE] Kbage, for

admi ni stration one of | tion wth at | east one other therapeutic,
including, but not limted to, at |east one steroid and/or anal gesic.

Anti gen-bi nding p ins of the present, inventj - i nistered
i th ot her t her agadkEe &t hamgs apsstdienge kARG Tn sl Baon
invention al so proyideR PRAMIESY BAY§BQADES020), for RMBONY A VIgseofiy or al |
of the nethods and uses described herein. As used herein, "patient" refers
to a Puman or ot NP 2dni wherein any amipg agid @l SHEY 18I NO: 1924 as subatitutaderioge (1)

the anelioration or..pr%venti on_of. t%[e ne Pditi.qn.bei.n treated or,_one or
more of the bi ol JGPLERR DEipEte deil lected Mo POBNCHE) TSI RPN, ( 2)
the interference méthion(i) plAe1a@ihin® fiRedPhd) ti§plophil) & atiQ hRginedrghagsc ade

25that leads to or is responsible for the condition being treated or (b)
one or nore of tHEPHIBRGEi alcinrapyTiastHuiaprtacdd. dyamiwngiyeinermihing

treated, or (3) tdﬁ&i@ékﬁﬁeafahﬂﬁ%%hd%gsiﬁ' nore of the synptons or effects
e condi in

associated with t ion g treat’ed. The skilled artisan will
appresd at e t hat "@DRI2MK setaet from danoiho adidabsainud WAKSTIDAE (SEQEDINO122),
"prevention" is understood to refer to the IE)rrogh | actic administration of a

drug to 30subst arﬁ@%ﬂWTdﬁmwoﬁ@’ PARERYHdo YOV oS o3NRYdondi ti on
or bi ol ogi cal WQSEQS@NDOEB) , wherein any amino acid of SEQ ID NO: 22-25 is

substituted at one position by an amino acid selected from histidine,
23



t hereof, or to delay the onset of such condition or biological
mani f estati on thereof WO 2011/002968PCT/ US2010/ 040724 As used
herei n, "wefelizmebesf f ecti ve amount” means an anount of &RCTIUSasw/0e0724 ant i gen
bi nding protein sufficient to significantly induce a positive nodification
in the condition .tq be treated but | ow enough to avoid serious side effects
(at a reasonable'’ ﬁ‘@ﬁl?etﬁerqull?’ W&PF&G%OPH}%&%%P%%?O%%H&PWQ Heal
judgnent. A safe ande efifgitd b \oSniRAIRHMic Qc'fid,actysﬂeﬁfé,s&ysﬁﬁ@, g@tﬂﬁﬂxﬂe&icﬁ' ndi ng
protein of the invention wll” vary with the particul ar conpound chosen
(e.g. consider t hButpoienglycinef dinthiny, prahet, kerrfe, faufine,ohd tyresiogrmpdund) ; t he

route of adm ni st { on chosen; the condition i ; Severity
of "t he condi 1 on GaRhg 1 Fuar B 41Ee 30 438 OEbENAFEIFO K S afr e
condi tjon of the @HH’Y@FEWQ"(BEQI@NO@Z), QQ@(VNY'PF“E'(SEQSDQW:Z@B,&“G pat i ent
to be treated; the duration of the 10treatnent; the nature of concurrent

t herapy; the desiQQY TSNSFAHSHQ I WO EDt wherai dnylegnipeacie p§ SEQUD NQn26-
neverthel ess be r i . rm.n il i T The
anti gen bi ndi ng pérbg% 8&%@%3 %t%élg]ipﬂslg%lw%%@rg%l;&bie&g }n&%%dsf?%?gag t1l(oii/neany
sui tabl e rout e ofisaécwdin, fuchk] gsine] methisdinegpioly lulsyisd, entenias miypiophsmt i on
and topical admnistration. System c adm nistration includes oral

admi ni stration, pPARHBHEHIC, VEHHAT. RPRATGRGIdrEYStePgne@E Pl utadis a5idt r at i on,
rectalpadm ni strafy : 1 N6 i -i.nhal.at i nt er al

admi nliost ration r Z%Hétrgfsﬁn%egg%%g &ﬁgglhg,%b%§? %/rg%ef %%hg%’ﬁg? T}fﬁ%{r}gent eral,
transder nmal , oin lpgrthinhambodiorntsanihré soft WAKELAY KYEQn]2cNOAR?) o laofinsj on.

Parenteral admnistration includes intravenous,. int

Subout aneBOEUPHY R BB nfhEPER THRAREFTG Mt rlaprr oo b (S 1
adm ni st r &g.97) is Maliad ald &aiPERDSIRNAIGHY St ORHNGTPWMIOGAR) IheNGay) gt " s
| ungs whet her ‘i nhal ed through the nouth or through the nasal passages.
Topi cal atimpiepkan; dyiosimei plednythdenieg piri mathicamet o In vertsiki gmbaliments, Hes9 of

i nt rapgul t, i i LWt rapasal m.ni strati.on. . The
ant oo bEMRREN BBV RR SO R S Pee Mk S AP UE nessrigie
accor di ngeimBodinRasi M agi TRY WHSSEGY COWVUSEE) 10f NiD3Ies idheadnianingt & ed at
varying 25intervals of time for a given period of tine. For exanple, doses
may be adRit@iiRg-ered one, two, three, or four times per day. Doses may be
adm ni stered upiil eshr e t) f ] Lev .
indefinitely tgh%mgﬁnl?g%g ?; Eéigéglrgergpﬁﬁe{re Q%Z‘Etsﬁﬁ&él#a?zzﬁmib%u? eagfg %%ltsei ng
regi mens homba dniidigehaibicotforgatiunet Eidpaficiliiecahonied tsiractudependf alC DR &

phar macoki neti ¢ propertjes of that conmpound, such as apsorptiaon, .

di st r#but # H}edalﬁ’db%glﬂi‘-e- lengthi qfé,ﬁe Wk A B thselogp Paskihestaiited dysiesidiey
artisan. .t i ta 08§{.n o] I i 1 he | such
R i T R s e B R i i T A
condi t i ondeinmgingr esitlecs, ot BBRspWdritinyamif Thdretonofi@Pé;i bMdieBinf 263800-815)

2011/ 002968PCT/ US2010/ 040724. tr eat ed, e e.and physjcal condition of the
pati ent - bBtYigERERrban HRETHsdPeRpd b dedfis T8t “Fer BikE eenaribaetp B ed,
the nat ur en@fer GANGHS i€ 0cdt BEfRRY thd BmodRAl Eiatkel R RREM CORSS ARCEanonngl | | ke
factors within thé know edge and expertise of the skilled artisan. It wll

be fu?i hetempdtes sroghcbyidentidiedsky |dnelysmgt buaets hyHephebics, abydroghnshbanging

i.re 5adj : : ndivi dual anr e
he oot niTugT B Spo3d BHRE ol Mlindl duiCuhis PEie bk alhughe RS 1°
In certai Rssaiid@db TBRdScdl beasgddt hybestipdrigUhe dedine®l foiBE kay dedidud @niphtes

cartilage. Such a drug could be an aggrecanase inhibitor, an

anti - i nf| arhicosng cerhigmplteynsgigiidentity o singjlarisy weBEECs.0 pai n managenent .

Accordingly, i i i QN i - 10del J. veri a drug

to carti Tage conanpef SPEEIR bibonl AT BNE Sodbe TR IAE i Shig B i bl

i nvens® onThSumimoteld menheringrusbeisdoabdtcted in vitro, ex vivo, or in vivo.
Examples of canonicals for CDRHI1 as set out in SEQ ID NO:144, or a variant

thereof are: Ala 32 is substituted for Ile, His, Tyr, Phe, Thr, Asn, Cys, Glu or Asp; Trp 33

24



I n anot her enbodi nent the antibody is used to deliver a growth factor to
the cartilage which would pronote the growh of new cartilage. Such growth
fact ors iwolzauéoBsee Mor phogeni c proteins, particul arlyPBUVRSZ0108wrb4
delivery can be conducted in 15vitro, ex vivo, or in vivo. Exanples The

fol |l ow ng. ex | es il]ustrate various ects qof this inventiaon. 2
Eanpl e 315 UPHBHGR PO R ToP DS (1 Dt ADRMFSA 5 T R ORBRMIS " T
Hurman ADAM@&@?E‘S’is%QM%d%HIIﬁ'Gﬁl W G IR QdUEStor Tht r ansf ected CHO 25
cel s and/or BacMam transduced HEK293 ‘cel[s and isol ated by conventi onal

chr omat ogr aphy Emenplesiof canonicalsSihir GRRE2werset ea- inn®EQi1Pe Ol 44h opariatiaed

ADAMTS4 (ful l .l engt.h)..and (truncated, . full 1ength, t,, Cat/dis
ot ne) - FHRATG S 0D UGS F M OGS S o Yot S gy LGy
2011/ 092998PSE b1SREL0/ 040724 Spl enocytes and | ynph nodes were isolated and

fused to nouse nyel oma cells using a P3X63/ Ag8. 653-derived fusion partner.
| mort al i zed ahkiBpldy op carhnedatigios IPRHies sscheveina? Q. IDHAD K|, ot i wrianias

i om acti JEELrtu s ap sk AR R vl AR i ng B

neutral i zat i onEQimples ofiithmaidal 1 foreaCDRDAME Sbt autdin ASTAYTBANOH 465 owarariant
identified, caonfirmed and cloned to nonoclonality either by lLimti

di | ution Beref 8 wer A8 depbstimtgdgforddnaAsvoiBar gl Vaht? o ététuwdtf'ﬁp ﬂé;si red

char agt er (s | d i Laui | & ur i
puri f ik E@‘ ¥ Z%ﬁﬁéﬁt@ﬁ%ﬁaf%ﬂ’grLaeBh*yWﬂéYﬂ’oﬂé’a gé&eg‘ﬁﬁtiﬂﬂ}% h?%%gl}*rh??.'ﬁ%rd*??\st i body
cl ones weswstitwad fouSthésncharadiler Thell fsenbdbitutdd fog Phef Ty Agn.ahld, HisnStd onal

pot ency. EXx I : rine t| pbodi es aracteri i,gn 15ADAMT S were
Phar act er 15 00T ThinnbuihSd bR dna ! B P i N oo dralcn e dae r at o
cl eavage ggpavs SdabhEoriPhe. ADAMISS mAbs were characterized for affinity

using both Cctet QK (Table 1) and Bi aCore (conparable, but not shown)
t echnol ogi es. BmaploslioésanmrelafaCDRES ad stoputcing$isQ MBal¥ O bt pr ovakiantan

ADAMTS1, ADAMES4, ADAMIS13, . NVR 9 and 3 b d COct et
20 Q> an {Io6RT o B a e v Qe s R £ B e M eeesea
for orthoHegugrorossubga@bd Yort XsQYPhdi Gok, r&r,@ﬁfgi_f)ﬁ;ﬁ Ha, T tor M. 2UR 915 is

a

nouse, cani ne, and cynonol %%% nonkey ADAMI S5 f ble 1). Binding was al so
det ect ed suatitiéed foatAMDAVESED( Aot Ao, Hiaf Alanen S ovap 5i i srbstR@ed derr i ne

and oL ke At ok gl AUTNAORT S oS B oy 1
monocl onaAsantd, e iPes or S&E kndPlie/9q IRBuUBStItEYK] for Pro, Leu, Tyr, Arg, Ile or Trp.

20 In other aspects the antigen binding protein is a Fab or F(ab)) fragment. In
another embodiment, the first immunoglobulin variable domain is a single chain variable
domain.

In one embodiment of the present invention there is provided an antibody
according to the invention described herein and comprising a constant domain region

25  such that the antibody has reduced ADCC and/or complement activation or effector
functionality. In one such embodiment the constant domain may comprise a naturally
disabled constant region of IgG2 or IgG4 isotype or a mutated IgG1 constant domain.
Examples of suitable modifications are described in EP0307434. One example comprises
the substitutions of alanine residues at positions 235 and 237 (EU index numbering). In

30  one embodiment, such an antibody comprises the heavy chain of SEQ ID NO:158.

In one embodiment the antigen binding protein or a fragment thereof comprises an

antibody Vi domain comprising an amino acid sequence selected from the group

25



Aggrecan Substrate Cl eavage ADAMIS5 Ot hol ogue (Bi ndi ng/ Neutralization)

Ka Kd KD Neutralizati on IC50 (nM Muse Cynonol gus Canine 1G10. 1C9
4. 47E+04 8048H/08068. 88E- 10 0. 375 (+/+) (+/+) (+/ +) 2D3. PDA/B2@PA+¥44
5. 75E-06 8. 62E-11 0.031 (+/+)

10

15

20

25

30

consisting of SEQ ID NO: 76, 80, 116, 118, 120, 122, 124, 126, 128, 136, 138, 140, 142,
and 144.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody Vi, domain comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 78, 82, 130, 132, 134, and 146.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody Vi domain comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 76, 80, 116, 118, 120, 122, 124, 126, 128, 136, 138, 140, 142,
and 144 and a Vi, domain comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 78, 82, 130, 132, 134, and 146.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody Vi domain comprising SEQ ID NO: 76 and a V|, domain comprising SEQ ID
NO: 78.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody Vi domain comprising SEQ ID NO: 80 and a Vi, domain comprising SEQ ID
NO: 82.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody Vi domain comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 116, 118, 120, 122, 124, 126, and 128 and a Vi, domain
comprising an amino acid sequence selected from the group consisting of SEQ ID NO:
130, 132, and 134.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody Vi domain comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 136, 138, 140, 142, and 144 and a Vi, domain comprising SEQ
ID NO: 146.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody heavy chain comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 68, 72, 84, 86, 88, 90, 92, 94, 96, 104, 106, 108, 110, 112, and
158.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody light chain comprising an amino acid sequence selected from the group

consisting of SEQ ID NO: 70, 74, 98, 100, 102, and 114.
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In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody heavy chain comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 68, 72, 84, 86, 88, 90, 92, 94, 96, 104, 106, 108, 110, 112, and
158 and an antibody light chain comprising an amino acid sequence selected from the
group consisting of SEQ ID NO: 70, 74, 98, 100, 102, and 114.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody heavy chain comprising SEQ ID NO: 68 and an antibody light chain comprising
SEQ ID NO: 70.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody heavy chain comprising SEQ ID NO: 72 and an antibody light chain comprising
SEQ ID NO: 74.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody heavy chain comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 84, 86, 88, 90, 92, 94, and 96 and an antibody light chain
comprising an amino acid sequence selected from the group consisting of SEQ ID NO:
98, 100, and 102.

In one embodiment the antigen binding protein or a fragment thereof comprises an
antibody heavy chain comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 104, 106, 108, 110, 112, and 158 and an antibody light chain
comprising SEQ ID NO: 114.

Another aspect of the invention includes an antibody that competes for binding to
ADAMTSS with any one of the antibodies listed in Table 3. These include the antibodies
1G10.1C9, 2D3.1D4, 3A12.1D7, 5F10.1H6, 11F12.1D12, 12F4.1H7, and 7B4.1E11.

In yet another embodiment, the antigen binding protein further comprises a second
immunoglobulin variable domain, capable of binding to a second antigen. The second
immunoglobulin variable domain may bind to an antigen which may act as a carrier upon
administration of the antigen binding peptide. For instance, the second immunoglobulin
variable domain may bind a blood protein such as, but not limited to, human serum
albumin or transferrin. Additionally, the second immunoglobulin variable domain may
bind to an antigen associated with modulation of pain in a mammal such as, but not
limited to, nerve growth factor (NGF), vasoactive intestinal peptide (VIP), and/or TRPV1
or other vannilloid receptor. Additionally, the second immunoglobulin variable domain

may bind to a cytokine or cytokine receptor associated with inflammatory response and/or
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autoimmune disease such as, but not limited to, oncostatin M (OSM), TNF- ¢, 1L-6,
TRPV4, RANKL and IL-1. The second antigen may also bind to a second aggrecanase,
such as, but not limited to ADAMTS4 and/or ADAMTSS, and/or a second epitope on
ADAMTSS and/or a number of metalloproteases such as but not limited to MMP-13.
The second immunoglobulin variable domain may also bind to aggrecan, collagen II,
proteoglycan or other molecules associated with cartilage. In one aspect of the present
invention, the second immunoglobulin variable domain binds to one an antigen selected
from the group of: human serum albumin, ADAMTS4, NGF, OSM, TNF-q, IL-6, VIP,
TRPV1, TRPV4, ADAMTSI, aggrecan, Collagen II, RANKL, Syndecan 4, Hedgehog,
and/or IL-1.

Delgado, et al. Nature Med. 7, 563—568 report that VIP treatment suppresses
production of pro-inflammatory mediators, as well as expression of the metalloproteinase
gelatinase (MMP-2). MMP-2 is believed to contribute to joint destruction in paws of
arthritic mice. In vitro studies indicate that VIP may act directly on synoviocytes,
although an indirect action could also be mediated through enhanced production of Th2
cytokines. Nonetheless, VIP appears to affect synovial function at multiple levels in the
CIA mouse model. The peptide suppresses Thl function and but increases Th2 function,
possibly 'rebalancing' the immune system. Morecover, VIP has direct and indirect effects
on macrophages and synoviocytes, leading to decreased expression of IL-1, TNF-a,
chemokines and matrix-degrading enzymes, protecting joint integrity. Firestein Nature
Medicine 7,537 - 538 (2001).

Vasoactive intestinal peptide (VIP) was identified in the synovial fluid of arthritis
patients nearly 20 years ago and the aim of this study was to examine whether VIP could
be involved in the generation of OA pain. Hindlimb weight bearing was used as a
measure of joint pain, while von Frey hair algesiometry applied to the plantar surface of
the ipsilateral hindpaw tested for secondary mechanical hyperalgesia. Intra-articular
injection of VIP into normal rat knee joints caused a significant shift in weight bearing in
favor of the contralateral non-injected hindlimb as well as causing a reduction in
ipsilateral paw withdrawal threshold. These pain responses were blocked by co-
administration of a VPAC receptor antagonist. Antagonists that inhibit VIP activity may
prove beneficial in the alleviation of OA pain. McDougall, ef al. Pain 2006 Jul;123(1-
2):98-105.
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neurotrophin receptor (sometimes termed "high affinity"” and "low affinity” NGF

10 receptors, respectively). 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 al., Genes Dev.
14:2919-2937 (2000). The crystal structure of NGF and NGF in complex with the trkA
receptor have been determined. See Nature 254:411 (1991); Nature 401:184-188 (1996).

Oncostatin M is a 28 KDa glycoprotein that belongs to the interleukin 6 (IL-6)

15  family of cytokines which includes IL-6, Leukaemia Inhibitory Factor (LIF), ciliary
neurotrophic factor (CNTF), cardiotropin-1 (CT-1) and cardiotrophin-1 like cytokine (See
Kishimoto T et al (1995) Blood 86: 1243-1254), which share the gp130 transmembrane
signalling receptor (See Taga T and Kishimoto T (1997) Annu. Rev. Immunol. 15: 797-
819). OSM was originally discovered by its ability to inhibit the growth of the melanoma

20 cell line A375 (See Malik N (1989) et al Mol Cell Biol 9: 2847-2853). Subsequently,
more effects were discovered and it was found to be a multifunctional mediator like other
members of the IL-6 family. OSM is produced in a variety of cell types including
macrophages, activated T cells (See Zarling JM (1986) PNAS (USA) 83: 9739-9743),
polymorphonuclear neutrophils (See Grenier A et al (1999) Blood 93:1413-1421),

25  cosinophils (See Tamura S et al (2002) Dev. Dyn. 225: 327-31), dendritic cells (See Suda
T et al (2002) Cytokine 17:335-340). It is also expressed in pancreas, kidney, testes,
spleen stomach and brain (See Znoyko I et al (2005) Anat Rec A Discov Mol Cell Evol
Biol 283: 182-186), and bone marrow (See Psenak O et al (2003) Acta Haematol 109: 68-
75) Its principle biological effects include activation of endothelium (See Brown TJ et al

30  (1993) Blood 82: 33-7), activation of the acute phase response (See Benigni F et al (1996)
Blood 87: 1851-1854), induction of cellular proliferation or differentiation, modulation of
inflammatory mediator release and haematopoesis (See Tanaka M et al (2003) 102: 3154-

3162), re-modelling of bone (See de Hooge ASK (2002) Am J Pathol 160: 1733-1743)
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2011/ 0029%6RCTI/0088810/ 040724 PEKGLEW/ARL 550 41 PEKGPEWYA26¢10/0RERG EVWA
41 PEKGLEWA 10 41 PEKGLEWA 41 PEKGLEW/A 41 PEKGLEWA RF Tl SRDDSKSI +-

1 SROD SKEP. PR SRS BRECIS R o Py M 2 (1999 e S CHEO 0 Rl
203. 1D4 V@:@B@S-@@’%‘%- MM dHQ1i2F10. 1H6 VH. pro 7B4.1E1 1 VH.pro CDR H3 15
VYLQWSLRPEDTG YYCTS (SEQ I D NO 30) 90100 20 81 VYLQVNSLRPEDTAd YYCTS ( SEQ
| D NO 32) 81 Vit QuNShRAEDTGRYNYORS ntSEes ftedadr GBYFo; al®ltermed cachectin) is a
VYLQWNTL R@%@n@ sg{c\{ecficré pl‘zll’?la 1?3150% rlng)nol\clg'te?’s%}ld macrophages in response to endotoxin or
5  other stimuli as a soluble homotrimer of 17 kD protein subunits (Smith, R. A. et al., J.
Biol. Chem. 262:6951-6954 (1987)). A membrane-bound 26 kD precursor form of TNF
has also been described (Kriegler, M. et al., Cell 53:45-53 (1988)).
Accumulating evidence indicates that TNF is a regulatory cytokine with
pleiotropic biological activities. These activities include: inhibition of lipoprotein lipase
10  synthesis ("cachectin" activity) (Beutler, B. et al., Nature 316:552 (1985)), activation of
polymorphonuclear leukocytes (Klebanoff, S. J. et al., J. Immunol. 136:4220 (1986);
Perussia, B., et al., J. Immunol. 138:765 (1987)), inhibition of cell growth or stimulation
of cell growth (Vilcek, J. et al., J. Exp. Med. 163:632 (1986); Sugarman, B. J. et al.,
Science 230:943 (1985); Lachman, L. B. et al., J. Immunol. 138:2913 (1987)), cytotoxic
15  action on certain transformed cell types (Lachman, L. B. et al., supra; Darzynkiewicz, Z.
et al., Canc. Res. 44:83 (1984)), antiviral activity (Kohase, M. et al., Cell 45:659 (1986);
Wong, G. H. W. et al., Nature 323:819 (1986)), stimulation of bone resorption (Bertolini,
D. R. et al., Nature 319:516 (1986); Saklatvala, J., Nature 322:547 (1986)), stimulation of
collagenase and prostaglandin E2 production (Dayer, J.-M. et al., J. Exp. Med. 162:2163
20 (1985)); and immunoregulatory actions, including activation of T cells (Yokota, S. et al.,
J. Immunol. 140:531 (1988)), B cells (Kehrl, J. H. et al., J. Exp. Med. 166:786 (1987)),
monocytes (Philip, R. et al., Nature 323:86 (1986)), thymocytes (Ranges, G. E. et al., J.
Exp. Med. 167:1472 (1988)), and stimulation of the cell-surface expression of major
histocompatibility complex (MHC) class I and class II molecules (Collins, T. et al., Proc.
25  Natl. Acad. Sci. USA 83:446 (1986); Pujol-Borrel, R. et al., Nature 326:304 (1987)).
Interleukin-6 (IL-6) is a 22 to 27 kDa secreted glycoprotein which exhibits growth
stimulatory and proimflammatory activities. 1L-6 is also known as interferon-f2 (IFN-
B2), IL-1 inducible 26-kDa protein, hepatocyte-stimulating factor, cytotoxic T-cell
differentiation factor, and B-cell stimulatory factor. (Trikha et al., Clin. Cancer Res.
30 9:4653-4665 (2003)). IL-6 is secreted by various cell types. IL-6 exerts its activities
through binding to a high-affinity receptor complex consisting of two membrane
glycoproteins: an 80 kDa component receptor that binds IL-6 with low affinity (IL-6R)

and a signal-transducing component of 130 kDa (gp130) that does not bind IL-6 by itself,
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81 VYLQWNLRPEDTG YYCTS (SEQ I D NO: 35) 81 VYLQWNSLRPEDTG YYCTS (SEQ I D
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DI VMI QSQKE MRYshYEBRYRE thEtalio oM MM YIRS Grl DI QMIQ SPA SL
SASVGETVTI TC WO 2011/ 002968PCT/ US2010/ 040724 1

DI VMIQSQKFVEVTRADH/SI arawinket the EXFIrefepidr. spparfaBOBR itkhost chossly Fesc@biR s 2
wpDRFTGS@%%QE'thLegxtrac %lal\r/arégolgn tSqu toeé)D4O RANI% as%tes %h JI"KAF2 and
5  TRAFS3 (as determined by co-immunoprecipitation assays substantially as described by
Rothe et al., Cell 83:1243, 1995). TRAFs are critically important in the regulation of the
immune and inflammatory response. Through their association with various members of
the TNF receptor superfamily, a signal is transduced to a cell. That signal results in the
proliferation, differentiation or apoptosis of the cell, depending on which receptor(s)

10 is/are triggered and which TRAF(s) associate with the receptor(s); different signals can be
transduced to a cell via coordination of various signaling events. Thus, a signal
transduced through one member of this family may be proliferative, differentiative or
apoptotic, depending on other signals being transduced to the cell, and/or the state of
differentiation of the cell. Such exquisite regulation of this proliferative/apoptotic

15  pathway is necessary to develop and maintain protection against pathogens; imbalances
can result in autoimmune disease.

RANK is expressed on epithelial cells, some B cell lines, and on activated T cells.
However, its expression on activated T cells is late, about four days after activation. This
time course of expression coincides with the expression of Fas, a known agent of

20  apoptosis. RANK may act as an anti-apoptotic signal, rescuing cells that express RANK
from apoptosis as CD40 is known to do. Alternatively, RANK may confirm an apoptotic
signal under the appropriate circumstances, again similar to CD40. RANK and its ligand
are likely to play an integral role in regulation of the immune and inflammatory response.

The ligand, which is referred to as RANKL, is a Type 2 transmembrane protein

25  with an intracellular domain of less than about 50 amino acids, a transmembrane domain
and an extracellular domain of from about 240 to 250 amino acids. Similar to other
members of the TNF family to which it belongs, RANKL has a “spacer’ region between
the transmembrane domain and the receptor binding domain that is not necessary for
receptor binding. Accordingly, soluble forms of RANKL can comprise the entire

30  extracellular domain or fragments thereof that include the receptor binding region.

TRPV4 channel receptor is one of six known members of the vanilloid family of
transient receptor potential channels and shares 51% identity at the nucleotide level with

TRPV1, the capsaicin receptor. Examples of polypeptides and polynucleotides encoding
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Such responses are also evoked by structural analogues of capsaicin that share a
common vanilloid moiety. One such analogue is resiniferatoxin (RTX), a natural product
of Euphorbia plants. The term vanilloid receptor (VR) was coined to describe the
neuronal membrane recognition site for capsaicin and such related irritant compounds.

15  The capsaicin response is competitively inhibited (and thereby antagonized) by another
capsaicin analog, capsazepine, and is also inhibited by the non-selective cation channel
blocker ruthenium red. These antagonists bind to VR with no more than moderate affinity
(typically with K; values of no lower than 140uM).

Recently, rat and human receptors for capsaicin were cloned from dorsal root

20  ganglion cells. Such receptors have also been referred to as VR, and the terms "VR1"
and "capsaicin receptor” are used interchangeably herein to refer to rat and/or human
receptors of this type, as well as mammalian homologs. The role of VR1 in pain sensation
has been confirmed using mice lacking this receptor, which exhibit no vanilloid-evoked
pain behavior, and impaired responses to heat and inflammation. The capsaicin receptor is

25 anonselective cation channel with a threshold for opening that is lowered in response to
elevated temperatures, low pH, and capsaicin receptor agonists. For example, the channel
usually opens at temperatures higher than about 45°C. Opening of the capsaicin receptor
channel is generally followed by the release of inflammatory peptides from neurons
expressing the receptor and other nearby neurons, increasing the pain response. After

30  initial activation by capsaicin, the capsaicin receptor undergoes a rapid desensitization via

phosphorylation by cAMP-dependent protein kinase.

32



WO 2011/ 002968PCT/ US2010/ 040724 GSK571949 As descri bed previously,

cl eavage of aggrecan by aggrecanase typically occurs at 5a conserved region
wi t hi n t woi2ntigogdedbul ar domai n of aggrecan. Enzyne cl ezcags2ewlobo7ps oduce a
rel eased fragment containing a neoepitope with an Ntermnal am no acid

sequence (ARGSVIL) from aggrecan.. This c|l eavage neoepitope can be detected
and quantifi %g%glﬁgl%g’g?:t?’&r?gltheaﬁﬁ%H’S}’e%‘ﬁnc‘??ng’ﬁég?rﬁpgﬁiz? ¥¥nds to the
cl eaved fqrns, but not .intact,aggrecan. t ant i i and the
Aoavrss 1 Al coBhu 048 b1 G MR Rl £8 5 JaRr T BwRE pRERMESs desvi ¢
rel ease t RAMA i -16\5U ner ]

i nhibiti o%ﬂg? &ﬁ%&%pf_{sgéslsgg%e&i sﬁé\ﬁ&%%bﬁ%(&r el\?'. Kﬁsﬁéyl}@ég@gg?ﬁgﬁﬁonst rate
t hat ADAMIfBmitgderci farget mthsasdiuenaa B [2A MY S5ndan e timdegrd tatudacegtiasanonat e of
approximately 70% for .the 2-3 week assessnment perjod as. conpared to.a snall
mol ecul e éﬁégéafceél;l&h_ra&bu&wﬁw%ﬁ‘getoﬁ%é@eﬁﬁghpf@galﬁ%\cea%gﬁng% alyps P Peand
acr oss mapy:3idP@iMind Y bidGRE on 3ATBEGStes of antibofREd BPR8ements MHRAMFRPa Ant i body
Dose Response in Human QA Cartilage Explant 20Percent 1nhibition of

ARGSVI L r Al¥edd Shastigas tBld car Idegrdnblydisicnmprisgspinelyindhe bindmgendesponse of

a sel ected. anti - ADAMI |bod: ee Figure 2). ri pe anti body 7B4. 1E11
has 1 oot SRR A SR B te? FERA T B AR oS B8 2 i
Control aggp@emsaReddyR thdiiRftd (scvat Blaphld§RHon REFGENt ARGSVIL rel ease
was | owest with the highest doses of anti-ADAMIS5 and declined upon

treat Fent  wi'khe nresser invigbiopcd st/ roovdesPaze UBRO g aQ B 4ha bl angliet eddeec
0ot | | L ) t terni
056 1 obt br s GnE RS AL Ao 105 Rare P e PRAH wUE PG, byt 7 m e

cal cul at epdR&foinvehiibn biooks antlforedodbs the@ddanBit ofdgpRost bAAERA MTESaetheesponse

that appears.to rgach a maxinmal effect at the 670nM dose (Figure 2).
However, HUshol dckavegstsds Ihpmagspectsdbmetigep himimg patcansod pherresed i n

the 670 nM.ApS& O %wble@ ﬂeﬁet}e{?fﬁé%tdﬁﬁc{%eg %&%ﬂéﬁcﬁﬂgﬁi&&a@ﬁ{y %ﬂﬁéﬁrﬁc@éﬁ mple 6

- In vivo studies was 1 nduce m ce usin st'abiI'I zat 1 on
Medi al5 MermwscofSadphiMMratiod dior 1istdnoe, ths segenmdndinf pantins ADRMISSecnant | body

efficacy (see.Figure 3).. Two separate experinents. are shown. Three days
prior to wﬁaﬁ%q%ébﬁmﬂarﬁin&erﬁir@ramﬂuﬁ%ys TYRBYS tlfcf.l_ RIS one of ¢ he
fol I owi nggatiReslises orat in‘tt'ﬁ‘%wyg;%nﬁ/%%%l 1Edbheal 3REiARAMERD (12F4. 1H7), or

| gG i sotype. Control groups included untreated mce with DMM surgery, mce
wi t h sham suklgepyovaded imthemaksent meentBinxarel s ktealf todynudlpsiifdes, cngpdieg 4% wer e
sacrificed tand h‘iﬂ?t o&&ihol 6@# was performed by blinded investigators from
whi ch a j &tHEen duybRe Trotei pUEs IPYCURBL hpuse knee assessed. Anti- ADAMISS
ant i bpgli es shoyeshesdnydith&Rihd o RRULRIyNTBROLI|OETEbd SR DS c6OPRaMEPraveinn | gGL
i sotype control. Additionally, sham surgery knees and nornmal knees had

si gni f i caft? {rageentdherpelaenjrsisiig agcstibedycYmgamaid camniisingtansatipeladdees and

| gG i sotype,.. .20 I - ocl i h&S. t (AN} ein
't o andoel STt a fonf i HRIPRRTRY, SEHEGTNR: RAG: [ B8 €018t e e
ti ssue and24,da6n128he3&i168, Bfo, dixseade4anth éainibodipaaitithcisblatedet is critical
for efficacy. Aggrecanases, although classified as secreted proteins, have
been s homﬁolt‘/au%ﬁﬁglrd@ﬂwﬁl%qq fom thagroyp consising oheEQIE NX 4p> Pedivrld 72501
chondgocyy g 1ok ! 130 18019293145, I 809 3081411 X43 TRENSH Olifond hidfEnciy @

t her apeutic to reach an aggrecanase target It nmay require penetration

t hr ough t helypentideliageamibbdy produced frothnidellakpressias s pelynungedtide saloctedt y of a

mMAb to penetrate human .carti rformed -vivo ti usjng mAbs
W th mult FBGRs Segprpehsitis! TS G oo ddseki Attt baios intad: THul
t hi ckness 1garbl pae 193 ugg.1s9panni ng synovi al surface through 30

sub-chondral bone, from knee repl acenent surgical specinen were placed in
ti ssue cul turelif gre delfiddiechtdir apoiatdolimucletifr evedesanchtigoubiedimgpoetional

antib (gi es w'hth S ﬁifi ities.for h B'a roteins | ocated on.the.surface of
ehondihey Ped aEmRl AR copRasnggnBHDed, T dpBei pmPrRing i SBFGIGR i nepoi nt
tissues WedqRcidcQeRS&Edron®thelgibilp édhkBKRNESSSEQ ID NO: 78, 82, 130, 132, 134, and

146. In one embodiment the isolated polynucleotide is selected from the group consisting

33



WD 2011/ 002968PCT/ US2010/ 040724 assessnent, sectioned and stained using a
FI TC- | abel ed anti-npbuse detection anti body. Penetration is defined by the
dept h andworbem®edey of chondrocyte staining within the eartish@age4iressue.

Irrespective of target specificity, mAb penetrati on was observed to be a

Cynovial - LRPRAD MO PEisd: LRRSI ciga. i B Oe eBRPRYCUEnTIE PphPERGEGRan

penetrat i gRipdd @?Jﬂu@é&fr@ﬁaﬁceﬂe&?ﬂﬁﬁﬁ a%lyﬁﬁ&@&iﬁe@%h@cﬁ%ﬁ fﬁdi'x?’%he%?&)(ﬂ") . No
stai ning was observed for cartilage plugs treated with isotype control nmAbs

(not shownsisting of §5QAENOs ABit], 029,ddNt 133aged pEnet rati on was perf or ned

using near-infrared . IR). d | abel e nocl gnal anti bpdi.es, i ncl udi ng
Sel o0t i ve. mabs e SaEpgiradt iAo MR B S R O R B o
MAbs  Wer eosy frh@ikRahdrio(doRiprB R@ranta@0B6dy HoavReRdin cshpFidHg 6P ainBacipse) to

m ce who, six weeks earlier, had undergone surgical induction of

ost eoar t hpdaquerce(spioiied TRy ticreurhepnsighng et %E(BéDa)é@: Mot & 86, 3% hE.whol e

ani mal at i fRPoL M5, T ol Qui 101§t rati i i

Cysaey sybtimOtagh TR0 Gz BB BoAT CREER b BT Bl R o ang
15 i magi n@ sefecteldrdamee drouponsBtngef $OQTBNONOT, ITe, L3I BSSEY, 89KNEO3) @5, nt S wer e
then processed _an ioned for high resglution analysis on a_m croscope

d
equi pped W3:HOP; 1%359(221&& adldcléﬁerl%log%?mhﬂ’@né@tté%PPBH?I%WtiWIhaH"ﬁ’@FiY days

after S ' il ' I LI 3 ion
coul d Do DR IO LTI A A ook RERERE AR RAAD DRLISY
speci fic SEQIIR NQ: %as/loB3.et5v8d 0P 1193920108019 0¢,orddr bl 1, mid 1§%hot shown) .

Characteristic _pericellular chondraqcyte stainin atterns re. observed for
ADAMISS and. ADHSAamalinedheraBetegly eRsagC TR een Biagingdagiein
HU”a”'ZatbP@ﬁagﬁkﬁﬁmﬂaﬁQ%ngNQﬁfQQQﬁﬁM&BH%Qh%hﬁ@gbﬁ@ﬁgﬂghﬁhnﬁﬂW%dNﬁs _
extracted from 7B4. 1E11 an 12&4. 1H7 hybridoma cells, "heavy 25 and |i ght
vari abl e swpaige scid St thegzowmensiseng gePeQ ADe¥O b0, 7dy 2, 980+ Hidnswt i pti on

and poly se chain reaction -PCR). The, f.orward, prinmer for RT-PCR was a
o xt 0% of | Heleiie aboa R RS B poThus SRS RatR R BndR? etsth e g

| eader - segfisPQED NROU6Y, 78, 9EWS! SE, Rhd MES. MsheLRILUThdht ﬂ%rpdlﬂgﬁf)ﬁﬂlé ishady
constant regions, in this case isotype IgGl for 7B4. 11 an g& for 12F4.
1H7. Pri maiteog peodieed Gaad trisxtressing a polyardgeti®pelvstsd fiamethelyodones and
Bendi g (BiLo/.T. J88 94) . carried out for both

V-regi on E@%ﬁ@ﬁgggbﬁgﬁgﬁg r8%§§b22é5£i9ﬁgéﬁi ?bation of the correct

V-regi on seqignpasidelizes Most egllsaonpiBihgahs paegmeriaitidds cotling tharigen wer e
cloned (Invitrogen TA Cloning Kit) and sequence data. obtained. Exanple 9 -
Ant i bely PingHs Zaeinsef Ihecﬂf%%?ﬁhw@fﬂan?@d@mqms&f expressing B pRREIRAES | on
const ruct | j i g 'ﬁ&gy bui | d-up
of overla ??ﬁ?g’?‘?%%;ﬁ{}g?gﬁ”?ggﬂs&?%ﬂa I ngod?%iﬁr?ﬁ??%ﬁ&&%&é@é%n@ %1 ning 5

i nt o nmamrhinigang rexteie ®f tlmpreweat imventam. wel | as a human si gnal sequence.

H ndl Il and Sp restriction sites were introduced frame .t he .VH domain
cont ai ni ng. t he SR BEHEHEE SRR NI HBPOT e P AaG PG el | an
expr essi o KR RS BRANINBLAAIRG picBRoNVERGY s ¥t r&ORSIAR plh /i Brodhb &y | and

id9
Bsi W restriction sites were introduced to frame the VL domain containing
t he s2ynablasiagreding s¢@rRArdsHoNDe anBhodyan optrehvsigpspeirieomeitiradnvantiam

expression vector containing the hupan k constant region. .Exanple 10 -
Ant i body  FBHEETY SPREN SCatsnset cagls of Rebtisibihs Sy xDression 18" Fa
expr essi oindeMnstict6h $roel) @edbin@llt ReghildfRN b en @R it ddatybry@bica KdpicH&s £

prepared de novo by build-up of overl apping oligonucleotides including
restricti 88 SNM¥EPramest. apf skenplgpenwnsenariiel saarbeciepredsEpapthieadners as wel |

h . | . ' | Lo
ot T oducod TseRS, STEMENGRecdiehict s hortn DEEHILEL PRI ABRAST S 1
NO 4%) f egquehe@niviiigh Emiodedrmosraplemen@xpaneidsdpigatthens chaii atroferaply thés human

yl constant region. Hindll]| ]ﬁnd- B, si }{\V restri ctigg sites (%re i ntroduced to
frame t heSSLNEEHRIPHIOYRCIRN 1 1HENTH9RE10sPE AT C¥erhlibs re%*%@cv RIEFAUEBICSt or 20
cloning i Bi PsTRMETRL i@tk RXRE %‘Qdﬁﬁ%dy&’%%“frg% A AL P&hstietHBLERA pb BPRAide

constant region. Table 4: Anti y varian

34



Antibody ID Alternative Names Description SEQ ID NO of nucleotide sequence
SEQ ID NO of am no acid sequence BPC1l622 7B4 Chinera 7B4 chineric heavy
chain 67 W6 20117B2968hi meric |ight chain 69 70 BPC1623 12F¢Tas2eme/080722F4
chi meric heavy chain 71 72 12F4 chimeric light chain 73 74 BPC1634 7B4
HOLO 78B4 ngn 1s ct?orrllg ly expressed Alternatively, the heavy and light chain coding

sequences for the altered antibody may reside on a single vector.

A selected host cell is co-transfected by conventional techniques with both the

first and second vectors (or simply transfected by a single vector) to create the transfected
5  host cell of the invention comprising both the recombinant or synthetic light and heavy
chains. The transfected cell is then cultured by conventional techniques to produce the
engineered antibody of the invention. The antibody which includes the association of
both the recombinant heavy chain and/or light chain is screened from culture by
appropriate assay, such as ELISA or RIA. Similar conventional techniques may be
10 employed to construct other altered antibodies and molecules.

Suitable vectors for the cloning and subcloning steps employed in the methods and
construction of the compositions of this invention may be selected by one of skill in the
art. For example, the conventional pUC series of cloning vectors may be used. One
vector, pUC19, is commercially available from supply houses, such as Amersham

15  (Buckinghamshire, United Kingdom) or Pharmacia (Uppsala, Sweden). Additionally,
any vector which is capable of replicating readily, has an abundance of cloning sites and
selectable genes (e.g., antibiotic resistance), and is easily manipulated may be used for
cloning. Thus, the selection of the cloning vector is not a limiting factor in this invention.

Similarly, the vectors employed for expression of the antibodies may be selected

20 by one of skill in the art from any conventional vector. The vectors also contain selected
regulatory sequences (such as CMV or RSV promoters) which direct the replication and
expression of heterologous DNA sequences in selected host cells. These vectors contain
the above described DNA sequences which code for the antibody or altered
immunoglobulin coding region. In addition, the vectors may incorporate the selected

25  immunoglobulin sequences modified by the insertion of desirable restriction sites for
ready manipulation.

The expression vectors may also be characterized by genes suitable for amplifying
expression of the heterologous DNA sequences, ¢.g., the mammalian dihydrofolate
reductase gene (DHFR). Other preferable vector sequences include a poly A signal

30  sequence, such as from bovine growth hormone (BGH) and the betaglobin promoter
sequence (betaglopro). The expression vectors useful herein may be synthesized by

techniques well known to those skilled in this art.
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84 7B4 LO light chain 97 98 BPC1635 7B4 HI LO 7B4 H1 heavy chain 85 86
7B4 LO light chain 97 98 BPC1636 7B4 H2LO 7B4 H2 heavy chain 87 88 7B4 LO
| i ght chawo 20i1/@®%68 BPC1637 PCT/US2010/040724

The components of such vectors, e.g. replicons, selection genes, enhancers,
promoters, signal sequences and the like, may be obtained from commercial or natural
sources or synthesized by known procedures for use in directing the expression and/or
secretion of the product of the recombinant DNA in a selected host. Other appropriate

5  expression vectors of which numerous types are known in the art for mammalian,
bacterial, insect, yeast, and fungal expression may also be selected for this purpose.

The present invention also encompasses a cell line transfected with a recombinant
plasmid containing the coding sequences of the antibodies or altered immunoglobulin
molecules thereof. Host cells useful for the cloning and other manipulations of these

10 cloning vectors are also conventional. However, most desirably, cells from various
strains of E. coli are used for replication of the cloning vectors and other steps in the
construction of altered antibodies of this invention.

Suitable host cells or cell lines for the expression of the antibody of the invention
are preferably mammalian cells such as NS0, Sp2/0, CHO (e.g. DG44), COS, a fibroblast

15  cell (e.g., 3T3), and myeloma cells, and more preferably a CHO or a myeloma cell.
Human cells may be used, thus enabling the molecule to be modified with human
glycosylation patterns. Alternatively, other eukaryotic cell lines may be employed. The
selection of suitable mammalian host cells and methods for transformation, culture,
amplification, screening and product production and purification are known in the art.

20  See, e.g., Sambrook et al., cited above.

Bacterial cells may prove useful as host cells suitable for the expression of the
recombinant Fabs of the present invention (see, ¢.g., Pliickthun, A., Immunol. Rev.,
130:151-188 (1992)). However, due to the tendency of proteins expressed in bacterial
cells to be in an unfolded or improperly folded form or in a non-glycosylated form, any

25  recombinant Fab produced in a bacterial cell would have to be screened for retention of
antigen binding ability. If the molecule expressed by the bacterial cell was produced in a
properly folded form, that bacterial cell would be a desirable host. For example, various
strains of E. coli used for expression are well-known as host cells in the field of
biotechnology. Various strains of B. subtilis, Streptomyces, other bacilli and the like may

30  also be employed in this method.

Where desired, strains of yeast cells known to those skilled in the art are also

available as host cells, as well as insect cells, e.g. Drosophila and Lepidoptera and viral
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7B4 H3LO 7B4 H3 heavy chain 89 90 7B4 LO light chain 97 98 BPC1638 7B4
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7B4 H5 hesoypoulm2sws93 94  7B4 LO light chain 97 98 PCT/US2010/040724

expression systems. See, e.g. Miller et al., Genetic Engineering, 8:277-298, Plenum Press
(1986) and references cited therein.
The general methods by which the vectors may be constructed, the transfection
methods required to produce the host cells of the invention, and culture methods
5 necessary to produce the antibody of the invention from such host cell are all
conventional techniques. Typically, the culture method of the present invention is a
serum-free culture method, usually by culturing cells serum-free in suspension. Likewise,
once produced, the antibodies of the invention may be purified from the cell culture
contents according to standard procedures of the art, including ammonium sulfate
10 precipitation, affinity columns, column chromatography, gel electrophoresis and the like.
Such techniques are within the skill of the art and do not limit this invention. For
example, preparation of altered antibodies are described in WO 99/58679 and WO
96/16990.
Yet another method of expression of the antibodies may utilize expression in a
15  transgenic animal, such as described in U. S. Patent No. 4,873,316. This relates to an
expression system using the animal's casein promoter which when transgenically
incorporated into a mammal permits the female to produce the desired recombinant
protein in its milk.
In a further aspect of the invention there is provided a method of producing an
20  antibody of the invention which method comprises the step of culturing a host cell
transformed or transfected with a vector encoding the light and/or heavy chain of the
antibody of the invention and recovering the antibody thereby produced.
In one aspect, the present invention provides a method of inhibiting ADAM and
ADAMTS activity by providing a molecule that simultaneously binds both catalytic and
25  disintegrin domains. In certain embodiments the ADAMTS is ADAMTS 4 or
ADAMTSS. In silico structure ‘best fit’ computational modeling using separate crystal
structures for ADAMTSS and the ADAMTSS mAbs 12F4.1H7 and 7B4.1E11 suggest
simultaneous antibody/antigen interactions between both the catalytic and disintegrin
domains of ADAMTSS. The catalytic and disintegrin domains of ADAM and ADAMTS
30  proteases are separated by a hinge region that imparts flexibility between the domains
which may act to regulate function or allow for substrate localization to the catalytic site.
The high affinity mAb binding observed at this domain spanning epitope likely ‘locks’

the catalytic and disintegrin domains of ADAMTSS together thereby neutralizing
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enzymatic activity. In one embodiment, the molecule is an antibody that binds to both the
disintegrin and catalytic domains simultancously. In another embodiment the molecule is
an antibody or antibody fragment of the present invention. In another embodiment, the
present invention concerns an antibody which neutralizes the enzymatic activity of
AMAMTSS, and in which the antibody simultaneously binds to catalytic and disintegrin
domains with a KD of less than about 1x10” or 2x10'° as measured by BiaCore or Octet
QK.

In another embodiment of the present invention, pharmaceutical compositions are
provided comprising at least one of the antigen binding proteins described herein. The
current invention also provides use of at least one antigen binding protein to ADAMTSS
in the manufacture of a medicament for reducing at least one ADAMTSS activity in a
human. The present invention provides use of at least one antigen binding protein to
ADAMTSS for reducing at least one activity of ADAMTSS in a human comprising
administering to a patient in need thereof a composition comprising at least one antigen
binding protein to ADAMTSS.

Pharmaceutical compositions of the present invention may further comprises a
second antigen binding protein. In some instance the second antigen binding protein may
be a monoclonal antibody. In one embodiment, the second monoclonal antibody binds at
least one antigen selected from the group of ADAMTS4, ADAMTSS, NGF, OSM, TNF-
a, IL-6, VIP, TRPV1, TRPV4, ADAMTSI, Aggrecan, Collagen II, RANKL, and/or IL-1.
By way of example, the pharmaceutical compositions of the present invention may
comprise a first antigen binding protein, which may be a monoclonal antibody to
ADAMTSS and a second monoclonal antibody, which may also bind ADAMTSS. By
way of another example, a pharmaceutical composition of the present invention may
comprise a first antigen binding protein, which is a monoclonal antibody that binds to
ADAMTSS and a second antigen binding protein, which is a monoclonal antibody that
binds one of the following: ADAMTS4, NGF, OSM, TNF-q, IL-6, VIP, TRPV1,
TRPV4, ADAMTSI, Aggrecan, Collagen 11, RANKL, and/or IL-1.

Also provided are methods of treating a patient in need thereof comprising
administering at least one dose of pharmaceutical composition of the present invention. In
some aspects, the patient is suffering from a disease of the cartilage. A patient may be
suffering from one or more diseases chosen from the group of: cancer, pain, chronic pain,

neuropathic pain, postoperative pain, osteoarthritis, sports injuries, erosive arthritis,
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rheumatoid arthritis, psoriatic arthritis, Lyme arthritis, juvenile arthritis, ankylosing
spondylosis, neuralgia, neuropathies, algesia, nerve injury, ischaemia, neurodegeneration,
inflammatory discases, cartilage degeneration, diseases affecting the larynx, trachea,
auditory canal, intervertebral discs, ligaments, tendons, joint capsules or bone

5  development, invertebral disc degeneration, osteopenia, or periodontal diseases, acute
joint injury, and/or a disease related to joint destruction. In some instances, the patient is
suffering from osteoarthritis.

In another embodiment, administering at least one dose of said pharmaceutical
composition reduces cartilage degradation in said patient. In another embodiment,

10 administering at least one dose of said pharmaceutical composition inhibits and/or
reduces aggrecan cleavage in said patient.

Also provided herein are pharmaceutical compositions capable of treating discase
associated with cartilage degradation or alleviating the symptoms produced thereby and
formulated for the methods and uses described herein. The present invention provides an

15 ADAMTSS antibody for use in the treatment of diseases of the cartilage, for
administration alone or in combination with at least one other therapeutic, including, but
not limited to, at least one steroid and/or analgesic. Antigen-binding proteins of the
present invention can be co-administered with other therapeutics in the same dose or
separately. The present invention also provides ADAMTSS antibodies or fragments

20  thereof for all of the methods and uses described herein.

As used herein, "patient” refers to a human or other animal.

As used herein, "treatment" means: (1) the amelioration or prevention of the
condition being treated or one or more of the biological manifestations of the condition
being treated, (2) the interference with (a) one or more points in the biological cascade

25  that leads to or is responsible for the condition being treated or (b) one or more of the
biological manifestations of the condition being treated, or (3) the alleviation of one or
more of the symptoms or effects associated with the condition being treated. The skilled
artisan will appreciate that "prevention" is not an absolute term. In medicine,
"prevention" is understood to refer to the prophylactic administration of a drug to

30  substantially diminish the likelihood or severity of a condition or biological manifestation

thereof, or to delay the onset of such condition or biological manifestation thereof.
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As used herein, "safe and effective amount"” means an amount of at least one
antigen binding protein sufficient to significantly induce a positive modification in the
condition to be treated but low enough to avoid serious side effects (at a reasonable
benefit/risk ratio) within the scope of sound medical judgment. A safe and effective

5  amount of at least one antigen binding protein of the invention will vary with the
particular compound chosen (e.g. consider the potency, efficacy, and half-life of the
compound); the route of administration chosen; the condition being treated; the severity
of the condition being treated; the age, size, weight, and physical condition of the patient
being treated; the medical history of the patient to be treated; the duration of the

10 treatment; the nature of concurrent therapy; the desired therapeutic effect; and like

factors, but can nevertheless be routinely determined by the skilled artisan.

The antigen binding proteins of the invention may be administered by any suitable
route of administration, including both systemic administration and topical
administration. Systemic administration includes oral administration, parenteral

15  administration, transdermal administration, rectal administration, and administration by
inhalation. Parenteral administration refers to routes of administration other than enteral,
transdermal, or by inhalation, and is typically by injection or infusion. Parenteral
administration includes intravenous, intramuscular, and subcutaneous injection or
infusion, including intraarticular administration. Inhalation refers to administration into

20  the patient's lungs whether inhaled through the mouth or through the nasal passages.
Topical administration includes application to the skin as well as intraocular, otic,

intravaginal, and intranasal administration.

The antigen binding proteins of the invention may be administered once or

according to a dosing regimen wherein a number of doses are administered at varying

25  intervals of time for a given period of time. For example, doses may be administered one,
two, three, or four times per day. Doses may be administered until the desired therapeutic
effect is achieved or indefinitely to maintain the desired therapeutic effect. Suitable
dosing regimens for a antigen binding protein of the invention depend on the
pharmacokinetic properties of that compound, such as absorption, distribution, and half-

30 life, which can be determined by the skilled artisan. In addition, suitable dosing
regimens, including the duration such regimens are administered, for a compound of the

invention depend on the condition being treated, the severity of the condition being
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treated, the age and physical condition of the patient being treated, the medical history of
the patient to be treated, the nature of concurrent therapy, the desired therapeutic effect,
and like factors within the knowledge and expertise of the skilled artisan. It will be
further understood by such skilled artisans that suitable dosing regimens may require
adjustment given an individual patient's response to the dosing regimen or over time as

individual patient needs change.

In certain embodiments the antibody is used to deliver a drug to the cartilage.
Such a drug could be an aggrecanase inhibitor, an anti-inflammatory drug, steroid or a
drug related to pain management. Accordingly, in one aspect the invention is a method of
delivering a drug to cartilage comprising lining the drug to an antibody of the present

invention. Such delivery can be conducted in vitro, ex vivo, or in vivo.

In another embodiment the antibody is used to deliver a growth factor to the
cartilage which would promote the growth of new cartilage. Such growth factors include
Bone Morphogenic proteins, particularly BMP-7. Such delivery can be conducted in

vitro, €x vivo, or in vivo.

Examples

The following examples illustrate various aspects of this invention.

Example 1 — Production of Mabs to human ADAMTS4 and human
ADAMTSS

Human ADAMTSS and ADAMTS4 proteins were produced in transfected CHO
cells and/or BacMam transduced HEK 293 cells and isolated by conventional
chromatography methods.

SJL mice were co-immunized with purified ADAMTS4 (full length) and
ADAMTSS (truncated, full length, Cat, Cat/dis domains). Immunogenicity was tested on

sera from serial bleeds.

41
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Splenocytes and lymph nodes were isolated and fused to mouse myeloma cells
using a P3X63/Ag8.653-derived fusion partner. Immortalized antibody producing cells
were generated. HAT selection was used to deselect unfused myeloma cells.

Resulting hybridoma supernatants from active cultures were screened for specific
binding and neutralization of recombinant human ADAMTSS5 and ADAMTS4. Hits were
identified, confirmed and cloned to monoclonality either by limiting dilution or growth in
semi-solid media.

Monoclonal antibodies with desired characteristics were scaled up in liquid
culture and the antibody was purified by standard chromatography methods. Resulting
purified antibody clones were then further characterized for binding affinity and

functional potency.

Example 2 - Murine Antibodies Characterization

ADAMTSS mAbs were characterized for neutralization potency using in vitro
aggrecan substrate cleavage assays (Table 1). ADAMTSS mAbs were characterized for
affinity using both Octet QK (Table 1) and BiaCore (comparable, but not shown)
technologies. Antibodies were also tested for cross-reactivity to Human ADAMTSI,
ADAMTS4, ADAMTS13, MMP1, MMP3, MMP9 and MMP13 by celTRF and Octet
QK, all of which were negative (not shown). All mAbs were also assessed for orthologue
cross-reactivity by binding and neutralization against mouse, canine, and cynomolgus
monkey ADAMTSS (Table 1). Binding was also detected against rat ADAMTSS (not
shown). Affinity comparisons for murine and chimeric forms of anti-human ADAMTSS

mAbs on Octet QK are summarized in Table 2.

Table 1: Characterization of purified anti-human ADAMTSS monoclonal antibodies.

B4

7B4 L2

Affinity (Qctet QK) Aggrecan ADAMTSS Orthologue
Substrate (Binding/Neutralization)
Cleavage
mAb Ka Kd KD Neutralizati | Mouse Cynomolgus | Canine
on IC50
(nM)
1G10.1C9 4.47E+04 | 8.43E-06 1.88E-10 0.375 (1) (1) (1)
2D3.1D4 6.67E+04 | 5.75E-06 | 8.62E-11 0.031 (1) (1) (1)
3A12.1D7 5.67E+04 | 4.67E-06 | 8.24E-11 0.769 (1) (1) (1)
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7B4 L2 light chain 101 102 BPC1655 12F4 HOLO 12F4 HO heavy chain 103 104
12F4 LO light chain 113 114 BPC1656 12F4 HI LO 12F4 Hl heavy chain 105 106
12F4 LO Iwghiwaiea96s 113 114 BPC1657 12F4 H2LO 12F4 H2 heavysehnaionn7207

5F10.1H6 5.53E+04 | 6.99E-06 1.26E-10 0.05 (+1) (+1) +)
11F12.1D12 | 6.57E+04 | 4.33E-05 6.58E-10 2.527 (+1) +) +)
12F4.1H7 3.31E+04 | 1.44E-05 | 4.36E-10 0.06 (+1) (+1) +)
7B4.1E11 4.86E+04 | 4.36E-05 8.99E-10 0.08 +) (+1) +)

Table 2: Direct comparison of purified murine and chimeric anti-human ADAMTSS

mADbs
Affinity (Qctet QK)
mADb Ka Kd KD
Murine 12F4.1H7 5.64E+04 3.86E-06 6.85E-11
Chimeric 12F4.1H7 5.55E+04 4.43E-06 7.99E-11
Murine 7B4.1E11 7.65E+04 2.74E-05 3.58E-10
Chimeric 7B4.1E11 7.18E+04 2.47E-05 3.45E-10
5 Example 3 - Sequences

Based on the characteristics identified in Example 2, six monoclonal antibodies
were identified. The variable regions of these antibodies were sequenced. Alignments
are shown below (Table 3). A consensus (majority) heavy chain variable region and light
chain variable region are represented by SEQ ID NOs: 30 and 31 below. Heavy chain

10  variable regions for mAb designates 12F4.1H7, 1G10.1C9, 2D3.1D4, 3A12.1D7,
5F10.1H6, and 7B4.1E11 are represented by SEQ ID NOs: 32-37, respectively, and
encoded by SEQ ID NOs: 147, 157, 151, 153, 155, and 149, respectively. Light chain
variable regions for mAb designates 2D3.1D4, 3A12.1D7, 5F10.1H6, 7B4.1E11 and
12F4.1H7, and are represented by SEQ ID NOs: 38-42, respectively and encoded by SEQ

15 ID NOs: 152, 154, 156, 150, and 148, respectively.

Table 3: anti-ADAMTSS mAb CDR sequence alignment

Vu CDR Alignments
CDR H1
20 EVKLEESGGGLVQPGGSMKLSCAASGFTFS] IW VR QS Majority
+ + + +-
10 20 30 40
+ + + +-

EVKLEESGGGLVQPGGSMKLSCTASGFTFS |
EVKLEESGGGLGQPGGSMKLSCAASGFNFS]
EVKLEESGGGLVQPGGSMKLSCAASGITFS
EVKFEESGGGLVQPGGSMKLSCAASGFIFS |
EVKLEESGGGLVQPGGSMKLSCAASGFTFS:
EVKLEESGGGLVQPGGSMKLSCAASGFTSS]

IW VRQS 12F4.1H7 VH.pro
WVRQS 1G10.1C9 VH.pro
IW VR QS 2D3.1D4 VH.pro
IW VRQS 3A12.1D7 VH.pro
IW VRQS 5F10.1H6 VH.pro
W VR QS 7B4.1E11 VH.pro

25
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108 12F4 LO light chain 113 114 BPC1658 12F4 H3LO 12F4 H3 heavy chain 109
110 12F4 LO light chain 113 114 BPC1659 12F4 HALO 12F4 H4 heavy chain 111
112 12P%oL@dogds8 chain 113 114 WO 2011/ 002968PCT/ USPOTAsSReu0/D2ey2EXanpl e

11 - Antibody Humani zation -

Expression of the reconbi nant anti bodi es

(i ncluding anti body quantification)

CDR H2
PEKGLEWVA fRFTISRDDSKSI Majority
+ + + +-
5 50 60 70 80
+ + + +-

41 PEKGLEWVA
41 PEKGLEWVA
41 PEKGLEWVA
10 41 PEKGLEWVA
41 PEKGLEWVA
41 PEKGLEWVA

15 VYLQMNSLRPEDTGIYYCTS ]
(SEQ ID NO:30)

JRFTISRDDSKNI 12F4.1H7 VH.pro
iRFTISRDDSKSS 1G10.1C9 VH.pro
s RFTISRDDSKST 2D3.1D4 VH.pro
JRFTISRDDSKSI 3A12.1D7 VH.pro
S RFTISRDDSKSI 5F10.1H6 VH.pro
iRFTISRDDSKSS 7B4.1E11 VH.pro

CDR H3

WGQGTLVTV S A Majority

+ + + +
90 100 110 120
+ + + +

20 81 VYLQMNSLRPEDTGIYYCTS |
(SEQ ID NO:32)

8l VYLQMNSLRAEDTGIYYCTS
(SEQ ID NO:33)

8] VYLQMNTLRPEDTGIYYCTS
25 (SEQID NO:34)

81l VYLQMNNLRPEDTGIYYCTS
(SEQ ID NO:35)

8l VYLQMNSLRPEDTGIYYCTS |
(SEQ ID NO:36)

30 81 VYLOMNSLRAEDSGIYYCTR!
(SEQ ID NO:37)

R -WGQGTLVTVSAI2F4.1H7 VH.pro

WGQGTLVTVSAIGI0.1C9 VH.pro

WGQGTLVTVSA 2D3.1D4 VH.pro

WGQGTLVTVSA3AI2.1D7 VH.pro

WGQGTLVTVSASFI10.1H6 VH.pro

WGTGTTVTVSS7B4.1E11 VH.pro

Vi, CDR Alignments
CDR L1
35 DIVMTQSQKFMSVTVGDRVSITC WY QQKP Majority
+ + + +
10 20 30 40
+ + + +
1 DIVMTQSQKFMSTTVGDRVSITC WFQQKP 2D3.1D4 VL pro
40 1 DIVMTQSQKFMSVTVGDRVSITC WY QQKP 3A12.1D7 VL pro

I DIVMTQSQRFMSVTVGDRVSITC
1 DIOMTQSPA SL SASVGETVTITC

WYQQKP 5F10.1H6 VL pro
WY QQKQ 7B4.1E11 VL.pro
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Expressi on plasm ds encodi ng the heavy and |ight chains respectively were
transiently co-transfected into HEK 293 6E cells and expressed at snall
scal e t o woaduom2®want i body. Heavy and |ight chains of tRreTAB401a0d072LF4
chinmeric anti bodies and an irrel evant control antibody were al so expressed.
Ant i bodi es ifi y syer e th anti
human 1 gG tgﬁgﬁ%ﬂqgggﬁMg?T%G%}rﬁrgﬁ “procked W %gﬁ%ﬁg*‘&ﬁ tion (4%
BSA in Tris buffered saline). Various dilutions of the tissue culture
supernatants were addedCDrILthe plate was incubated for 1 hour at room 10
t enper at ur e. f | so added to the
pl ate. The p?é]ts P%ig?\?& ﬁ%%&ﬁ g% %ﬁmgpmﬁé‘ﬁg@c‘?éﬁ “by the

addi tidn of -a~peroxidase t-abelted‘anti—human-kappa-tight chai n anti body
(Sigma A7164) at a dilsation of 1/8000 in bl ooki ng sol utson. The plate was
i ncubated far..1 hour at_roomtenp before washing in TIBST. The pl at e was

devel oped py Ion, B

devel opmenz{?G(?gl LJ“BV fk‘@%?@ﬁfﬁ%g%ﬁj lﬁ[bgaNngggv%/g)gk% dlred a
290nm and % €2 Shddrig! } Bt V8B RUST YO GE4TD F Br THHEY Rl ove 18Y Xherar d

di | ut i®ns. 41 Thes Bikdridhy L We & Dkddds ¢ 0 Sedtlh ndt1d NtheQ s orie &t \lato on of
ant i body i1 diberbiLssues oG superrnal eat s T oEsampines l@r 7BADANTSSobI ndi ng
ELI SA 20 A, biadiRg EH § £AUPG: 0U8 6§ 0 ThfSY 1R& PLH bGPPI fh1e
expressed antl odies In culture supernatant to reconbi nant ADAMIS5.
ELI SA pl ates were coated with reconbi nant human ADAMIS5 at 0.2p.g/nl and
bl ocked wi th bl ocki ng s6DRtIL3on (4% BSA in Tris buffered saline). Various
di lutjons of; ! skttt d and the plate
was |#gubate I?EDtYI ‘ rat ro%rﬁ%g%g?%?[ﬁ[glw g%@\%ﬁ@%l ng in TBST.

Bi ndi ng was detected by the addiTi'on of "a peroxi dase | abelled anti human
kappa |ight chain anti®ody (Sigmlid7164) at a dilution of 1/1000 in

bl ocki ng soI llfinn Thﬂ +plate.-was-incubated for 1 hour at roomtenp before

washi ng i n,; TBST, pThe: @hs! *Q%‘é@ﬂ@@éilPNA%ﬁQ!&'VQQm?HEQ%’Q) bstrate
(Sig P9183€)a%and col ment  sto Ition of 2M H2504.

Absor bance’ Wds freaeifr! NG ‘g‘f)%f‘é“‘?é‘ay‘é[rpm Nl PAE Hean
absor bancet!gliok ¢ 8d t{da EBAS L lohl K R Wy 19T 002963 PEPFIS2010/ 040724
Fi gures 6-9 rshow stys § F F & be THUmBNE z edBaimt | VIARAMISH Nart)i bodi es to

reconbi nang; @Mt h 8&1%: c ENaARep i Br 6 s BIrAGAT & AR 1IATER, (S8l aBlagcor eTM
BR- 1008-39) was immobilized on a CMb chip by primary ami ne coupling. This

surface was then used to capture the humani zed anti bodi es, ADAMIS5 ( R&D

Systed® 2198-AD) was then passed over the captured anti body at a single

concentration fa64 | pgene t bon.was ca ried out using 100nmM phosphoric
5 4 ‘ Hre—h T—cotrves were double referenced with

buffer injecti %na{Q{um@l omMn %&N&J&)tﬂﬁécﬁfrmsknéé dpRetnent siexcFit0 anal ysis
software using the 1:1 nodel. run was carried out at 25C using HBS-EP

as the rufafthegeovasirspeesTiddemmthe baseanded ing SpowhameicrdipseDies were
w0 2011) ob3 SRR AN I b U0 T AR ke R ELRE RS R RS lan
ADAMISYS Saverd @lokad (td pidsyesk dor(chftidgddRgtalion ex vivo. Samples were treated with

the following: matched control IgG isotype, select anti-ADAMTS 5 antibodies

(designated as 7B4.1E11 and 12F4.1H7), a selected anti-ADAMTS 4 antibody

(designated as 7E8.1E3), or a known aggrecanase/MMP inhibitor, shown as GSK571949

(CAS number 329040-94-0) below. Each treatment condition was tested in multiples of 8

35  onecach donor plate. Inhibition of ARGSVIL (SEQ ID NO:1) neoepitope release was

measured for each sample at numerous points throughout the course of the experiment.
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BPC1623 (purified) 6.463E+05 4. 700E-05 0.07273 BPC1622 (purified) 8.723E+05
1. 056E-03 1. 211 BPC1622 1. 159E+06 1. 305E-03 1.125 BPCl1623 6. 234E+05

4. 823E- 05w0.201178296BPC1634 5. 538E+05 4. 811E-04 0. 8687 BPELE3B20M004d7E405
8.258E-04 1.173 BPC1636 1.073E+06 8. 963E-04 0. 8357 BPC1637

10

15
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O

o M °

~N
/©>S\\O O
Cl 0O

GSK571949

As described previously, cleavage of aggrecan by aggrecanase typically occurs at
a conserved region within the interglobular domain of aggrecan. Enzyme cleavage will
produce a released fragment containing a neoepitope with an N-terminal amino acid
sequence (ARGSVIL) from aggrecan. This cleavage neoepitope can be detected and
quantified using a monoclonal antibody which specifically binds to the cleaved forms, but
not intact aggrecan. Both ADAMTSS antibodies and the ADAMTSS inhibitor showed
significantly greater inhibition of ARGSVIL release than the control and ADAMTS4
antibody. A summary of percent inhibition of ARGSVIL release is shown in Figure 1.
The results demonstrate that ADAMTSS specific mAbs are able to inhibit degradation at
a rate of approximately 70% for the 2-3 week assessment period as compared to a small
molecule assay control compound. These results are consistent within and across many

individual donor samples.

Example 5 - ADAMTSS Antibody Dose Response in Human OA Cartilage

Explant
Percent inhibition of ARGSVIL release was tested as described in Example 4 for a

dose response of a selected anti-ADAMTSS antibody (see Figure 2). Murine antibody
7B4.1E11 was tested at the following doses: 1340 nM, 670 nM, 335, nM, 81.25 nM.
Control aggrecanase/MMP inhibitor was also used. Percent ARGSVIL release was

lowest with the highest doses of anti-ADAMTSS and declined upon treatment with lower
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1. 119E+06 9. 625E-04 0. 8604 BPC1638 8. 749E+05 8. 309E-04 0. 9497 BPC1639
9. 271E+05 8. 937E-04 0.9639 BPC1640 7.870E+05 8.492E-04 1.079 BPCl641
7. 144E+05v0.24030294 1. 323 BPC1642 8. 874E+05 1. 210E- 03 1P8GAISBROUDEN4
1. 362E+06 1. 434E-03 1.053 BPCl1644 1.491E+06

10

15

20
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30

doses. Matched isotype control antibody treatment doses (not shown) were used to
determine 0% inhibition and a single effective dose of GSK571949 was used to calculate
100% inhibition. This mAb treatment demonstrates a dose response that appears to reach
a maximal effect at the 670nM dose (Figure 2). However, it should be noted that more
donors (n=22) were represented in the 670 nM dose point, while the other doses include

fewer (n<5).

Example 6 - In vivo studies DMM

OA was induced in mice using a Destabilization Medial Meniscus (DMM) model
for assessment of anti-ADAMTSS antibody efficacy (see Figure 3). Two separate
experiments are shown. Three days prior to surgical DMM, mice were administered a 0.5
mg/dose of one of the following antibodies: anti-ADAMTSS (7B4.1E11), anti-
ADAMTSS (12F4.1H7), or IgG isotype. Control groups included untreated mice with
DMM surgery, mice with sham surgery and normal mice. Six days after dosing, mice
were sacrificed and histopathology was performed by blinded investigators from which a
joint score was given to each mouse knee assessed. Anti-ADAMTSS antibodies showed
significantly better mean joint scores compared with IgG1 isotype control. Additionally,
sham surgery knees and normal knees had significantly better mean joint scores compared

with untreated knees and IgG isotype.

Example 7 — Monoclonal antibodies penetrate cartilage in vitro and in vivo

The ability of therapeutic antibodies to penetrate tissue and reach the site of
disease and their specific target is critical for efficacy. Aggrecanases, although classified
as secreted proteins, have been shown to preferentially localize to the pericellular regions
of chondrocytes within the cartilage matrix. Therefore, in order for a therapeutic mAb to
reach an aggrecanase target it may require penetration through the cartilage matrix.

Initially, assessing the ability of a mAb to penetrate human cartilage was
performed on ex-vivo tissue using mAbs with multiple specificities, including selected
anti-ADAMTSS mAbs. Full thickness cartilage plugs, spanning synovial surface through
sub-chondral bone, from knee replacement surgical specimen were placed in tissue
culture for defined durations in the presence of mouse monoclonal antibodies with
specificities for human proteins located on the surface of chondrocytes or non-specific

isotype controls. At the end of each timepoint tissues were processed for full thickness
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1. 572E-03 1. 054 BPC1645 1. 119E+06 1. 159E-03 1. 036 BPCl646 1. 788E+06

1. 843E-03 1.031 BPC1647 1.485E+06 1.453E-03 0.9784 BPC1648 7.875E+05
9. 512E- 04w 0.2803 081881649 1. 023E+06 1.297E-03 1. 267 BPCl6P0TAIS1610M+0C4
3.427E-03 1. 091 BPC1651 2. 653E+06 3. 150E-03

10
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20
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30

assessment, sectioned and stained using a FITC-labeled anti-mouse detection antibody.
Penetration is defined by the depth and intensity of chondrocyte staining within the
cartilage tissue. Irrespective of target specificity, mAb penetration was observed to be a
concentration and time-dependent process primarily originating from the synovial surface
of the cartilage and proceeding to full thickness penetration within 3-4 days dependent on
concentration (not shown). No staining was observed for cartilage plugs treated with
isotype control mAbs (not shown).

In vivo assessment of cartilage penetration was performed using near-infrared
(NIR) dye labeled monoclonal antibodies, including selective mAbs for ADAMTSA4,
ADAMTSS and isotype controls. NIR labeled mAbs were systemically
(intraperitoneally) administered (0.5 mg dose) to mice who, six weeks earlier, had
undergone surgical induction of osteoarthritis (DMM). Biodistribution of mAbs was
monitored in the whole animal at numerous timepoints following administration using a
Licor Odyssey system. Four days after mAb administration mice were sacrificed and
imaging of the knee joint was performed on the Odyssey. Knee joints were then
processed and sectioned for high resolution analysis on a microscope equipped with
filters and a camera for NIR detection. Within four days after systemic mAb
administration full thickness cartilage penetration could be observed for an anti-
ADAMTSS and anti-ADAMTS4 mAb, while no specific staining was observed for the
isotype control mAb (not shown). Characteristic pericellular chondrocyte staining

patterns were observed for ADAMTSS and ADAMTS4 specific mAbs (not shown).

Example 8 - Antibody Humanization - Cloning of Hybridoma Variable Regions
Total RNA was extracted from 7B4.1E11 and 12F4.1H7 hybridoma cells, heavy
and light variable domain cDNA sequence was then generated by reverse transcription
and polymerase chain reaction (RT-PCR). The forward primer for RT-PCR was a mixture
of degenerate primers specific for murine immunoglobulin gene leader-sequences and the
reverse primer was specific for the antibody constant regions, in this case isotype IgGl
for 7B4.1E11 and IgG2 for 12F4.1H7. Primers were designed based on a strategy
described by Jones and Bendig (Bio/Technology 9:88, 1991). RT-PCR was carried out for
both V-region sequences to enable subsequent verification of the correct V-region
sequences. The V-region products generated by the RT-PCR were cloned (Invitrogen TA

Cloning Kit) and sequence data obtained.
48



1. 188 BPC1652 1. 963E+06 2. 122E-03 1. 081 BPC1653 2. 236E+06 2.597E-03 1. 161
BPC1654 1. 040E+06 1.137E-03 1.094 BPC1655 no bi ndi ng seen BPC1656 6. 327E+05
3. 950E- 04v0.26248248PC1657 5. 850E+05 7. 540E-05 0. 1289 BPCP63875401488E205

1. 398E-04 0. 3119

Example 9 — Antibody Humanization - Cloning of the chimera
The DNA expression constructs encoding the chimeric antibody were prepared de

novo by build-up of overlapping oligonucleotides including restriction sites for cloning

5  into mammalian expression vectors as well as a human signal sequence. HindIIl and Spel
restriction sites were introduced to frame the Vi domain containing the signal sequence
(SEQ ID NO: 45) for cloning into mammalian expression vectors containing the human
v1 constant region. HindIII and BsiWI restriction sites were introduced to frame the Vi,
domain containing the signal sequence (SEQ ID NO: 45) for cloning into mammalian

10 expression vector containing the human kappa constant region.

Example 10 — Antibody Humanization - Cloning of the humanized variants

The DNA expression constructs encoding the humanized antibody variants were
prepared de novo by build-up of overlapping oligonucleotides including restriction sites

15  for cloning into mammalian expression vectors as well as a human signal sequence.

HindIII and Spel restriction sites were introduced to frame the Vi domain containing the
signal sequence (SEQ ID NO: 45) for cloning into mammalian expression vectors
containing the human y1 constant region. HindIIl and BsiWI restriction sites were
introduced to frame the Vi domain containing the signal sequence (SEQ ID NO: 45) for

20  cloning into mammalian expression vector containing the human kappa constant region.

Table 4: Antibody variants

Antibody | Alternative Description SEQ ID NO: SEQ ID NO:
ID Names of nucleotide of amino acid
sequence sequence
BPC1622 | 7B4 Chimera 7B4 chimeric heavy chain | 67 68
7B4 chimeric light chain | 69 70
BPC1623 | 12F4 Chimera 12F4 chimeric heavy 71 72
chain
12F4 chimeric light chain | 73 74
BPC1634 | 7B4 HOLO 7B4 HO heavy chain 83 84
7B4 L0 light chain 97 98
BPC1635 | 7B4 H1LO 7B4 H1 heavy chain 85 86
7B4 L0 light chain 97 98
BPC1636 | 7B4 H2L0 7B4 H2 heavy chain 87 88
7B4 L0 light chain 97 98
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BPC1659 4. 894E+05 4. 147E-05 0.08475 5 Exanple 14. Conparative affinity of
Affinity was assessed for

nmuri ne,

chimeri ¢ and hunani zed ADAMIS5 nmAbs

t he mAbs WO 201m0d®Bnat s (anti gen on sensor,

Cct et (K an@Carnisemodyo7on

sensor, Biacore) (Table 6). The rel evance of the Cctet QK format, which
woul d be+epresentative—of cekbular—target — s elevani—+o—ADAMISS due to
t he natuf 5??%/6?1170 A, ng S Hicheayy chaing ¢ o4 89 of ¢t he ohMme in-vivo.
However , Lsince ADAMISS can gl’dd LOdighihaiad | n ol dbcreted f)?f.gn we als
assessed| BPE 168ty HAH4R ant i|DBhH4kaean; ¢ of i
D fferences nh:pr\/pd het wee 7ﬁ4i0dighﬁ}halﬁnd Bi a(971rp anal\/\P& may represent
format vaPP&i®8ns’B4HYEO ant i|ged Hiheawrdhain i n (98 et QK anf%mb on sehsor in
Bi acore) Land t echni cal diff ar@tdddigheabpinen t he 93yst ens. Hi%wever, when run
in the saRBCIMO 2 E02968RCBAUEIRIY Ga0724 18fmats thel 8ystens wefe
remarkably simillar in terns |[0B4dWdightdhaikD f or |Ohese mAbs| 9P fferences in Kd
and Ka weBeCoid erirdd]onli kel y 7B4elGlwavyndemunent 83esi gn di { Be€rences. [The
humani zed CS mAbl (12F4 HALO)| 7®4Hilbdighschain over abp affinity1¢d (D) of 8.3 pM
as neasur BaCiai2t |haB4amtlilgen qoisd Hldreawtchain t he |@tet OK sy86em The [12F4
HALO 5 nmAb denonstrates a KI) 78# 183ightdhainn t he | 9b down fopigmat in the
Bi acore spsCesms (74 HEDIO shqws4ftrhebef@n@nce, |@xhibits aj KO of 205 and 869
pMin the Cctet (K and Bi acqra4gysiceiaaimespectoyel y. Aff{mody val ues for
t he nuri hgpangh4chiperiiig T or nepafnaReN I are[ghown here[der referepce to
demonstrate that| affinity wgspuafiaigheda@ost hliggni zation] ;@ T MADS | n this
experi meNBpe Al AU TY T|UBItHORAy Fi&inPOT T onS (1. €., [3PWere not
Fc-di sabl ed). Tabl e 6. ConparmlL\/qugg{Jhbllﬁl Ty of ogurine, chigeric and
humani ze(gPERMESS BARS. ] AT T W&ﬁi%h@&%rﬁ) oBPOWNT Mo AV LA Ty KdK
Affinity|lc (Cctlet QK) Anti STB4 PN TG AVT O oy KORD TTAD | ([
BPC1647 | 7B4 H6L.1 7B4 H6 heavy chain 95 96
7B4 L1 light chain 99 100
BPC1648 | 7B4 HOL2 7B4 HO heavy chain 83 84
7B4 L2 light chain 101 102
BPC1649 | 7B4 HIL2 7B4 H1 heavy chain 85 86
7B4 L2 light chain 101 102
BPC1650 | 7B4 H2L.2 7B4 H2 heavy chain 87 88
7B4 L2 light chain 101 102
BPC1651 | 7B4 H3L.2 7B4 H3 heavy chain 89 90
7B4 L2 light chain 101 102
BPC1652 | 7B4 H4L2 7B4 H4 heavy chain 91 92
7B4 L2 light chain 101 102
BPC1653 | 7B4 H5L2 7B4 HS5 heavy chain 93 94
7B4 L2 light chain 101 102
BPC1654 | 7B4 H6L.2 7B4 H6 heavy chain 95 96
7B4 L2 light chain 101 102
BPC1655 | 12F4 HOLO 12F4 HO heavy chain 103 104
12F4 L0 light chain 113 114
BPC1656 | 12F4 HI1LO 12F4 H1 heavy chain 105 106
12F4 L0 light chain 113 114
BPC1657 | 12F4 H2L0 12F4 H2 heavy chain 107 108
12F4 L0 light chain 113 114
BPC1658 | 12F4 H3LO0 12F4 H3 heavy chain 109 110
12F4 L0 light chain 113 114
BPC1659 | 12F4 H4L0 12F4 H4 heavy chain 111 112
12F4 L0 light chain 113 114

50



Mi rine 12F4.1H7 1.56E+06 1. 04E-04 0.067nM 6. 99E+04 2. 49E-06 0. 0356n M
Chimeric 12F4. 1H7 1.56E+06 7.86E-05 0.051M 6. 85E+04 2. 96E-06 0. 0431M
Humani zedw02pt/ce968HALO 4. 89E+05 4. 15E- 05 0. 085nM 7. 54EP04/UR 28804764
0.0383nM Murine 7B4. 1E11 4. 81E+06 2. 32E-03 0.483n M 9. 25E+04

Example 11 — Antibody Humanization - Expression of the recombinant antibodies
(including antibody quantification)
Expression plasmids encoding the heavy and light chains respectively were
transiently co-transfected into HEK 293 6E cells and expressed at small scale to produce
5  antibody. Heavy and light chains of the 7B4 and 12F4 chimeric antibodies and an

irrelevant control antibody were also expressed. Antibodies were quantified by ELISA.
ELISA plates were coated with anti human IgG (Sigma 13382) at 1pug/ml and blocked
with blocking solution (4% BSA in Tris buffered saline). Various dilutions of the tissue
culture supernatants were added and the plate was incubated for 1 hour at room

10 temperature. Dilutions of a known standard antibody were also added to the plate. The
plate was washed in TBST and binding was detected by the addition of a peroxidase
labelled anti human kappa light chain antibody (Sigma A7164) at a dilution of 1/1000 in
blocking solution. The plate was incubated for 1 hour at room temp before washing in
TBST. The plate was developed by addition of OPD substrate (Sigma P9187) and colour

15  development stopped by addition of 2M H,SO4. Absorbance was measured at 490nm and
a standard curve plotted using data for the known standard dilutions. The standard curve

was used to estimate the concentration of antibody in the tissue culture supernatants.

Example 12 - ADAMTSS binding ELISA

20

A binding ELISA was carried out to test the binding of the expressed antibodies in

cell culture supernatant to recombinant ADAMTSS. ELISA plates were coated with
recombinant human ADAMTSS at 0.2ug/ml and blocked with blocking solution (4%
BSA in Tris buffered saline). Various dilutions of the tissue culture supernatants were

25  added and the plate was incubated for 1 hour at room temperature before washing in
TBST. Binding was detected by the addition of a peroxidase labelled anti human kappa
light chain antibody (Sigma A7164) at a dilution of 1/1000 in blocking solution. The
plate was incubated for 1 hour at room temp before washing in TBST. The plate was
developed by addition of OPD substrate (Sigma P9187) and colour development stopped

30 by addition of 2M H,SO4. Absorbance was measured at 490nm with a plate reader and

the mean absorbance plotted against concentration.
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2.59E-05 0.280nM Chineric 7B4.1 Eli 2.43E+06 1.14E-03 0.473nM 1. 00E+05

2. 61E-05 0.260nM Humani zed 7B4.1 E11 HOLO 5. 54E+05 4. 81E-04 0.869n M

1. 06E+05 WOR6H/@2968. 205nM 15 Exanpl e 15. Human OA cart iPCagsS2exnohernt
experinment humani zed 12F4 HALO dose range The humani zed 12F4 H4LO Fc

di sabl ed ssegsed |.n this systemin.a_d esponse format versus
appropria hguﬁq\ga%lsi? aﬁqﬁl%‘ii?%ﬁgthﬁﬁﬂx‘@?ﬁg‘} alﬁbgm%zliséﬁﬂl tt?ve 20control s
and in copRamibafRt dMigkRe parental nurine 12F4.1H7 version at a single dose.
Mul tiple donors (n=4) were assessed individually in this study and results
were conpiled to generate a nean inhibition score across an QA patient

popul at i OE. GSF%@Q%MS used at a single concentration (2uM as an assay
control t&¥8@P { “Q"fihi bition level s. The results dempnstrate a cl ear

12F4 HILO doseAnESRensdgli(Bhcard MXBREIOOR SIPXAS enmbbidicd &Y 8d N chip®yhi ghest
dose (1333 nM as conpared to a dose range of irrelevant hunmani zed i sotype

control nmPBMAR| gnine camlingNERis [syrfessipsdhen wseh it Fanten thsf hynroszodaatipediepe i n

rel ation | RV ' - dition,
the | evel VTR BREToR TR 1R AR JAE rAbRuRte AP S i 8T 1o
12F4. 1H7 kinglchwsentation 6f 680 gesdnegion efaicaeikdeut ngae yoimal ok pigric acid
humani zation. 30 Although the |evel of efficacy is greater for the

hurmani zedfalomsddy B Mgl s binding cyiges weo dophle refsacebeith baferio)gtor 24
cl ear 1(Y"”_egifl>.e bnM? 'aﬁ%{h% d%tat&ékeﬁﬂtéa% RS P10 andHGissBrfhid RERNEES: 11 HodOrhe
preparations. It shoul
run was carried out at 25°C, using HBS-EP as the running buffer. The data obtained is
shown in Table 5. All antibodies were captured from tissue culture supernatants unless

specified.
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Example 14. Comparative affinity of murine, chimeric and humanized ADAMTSS

mADbs

Affinity was assessed for the mAbs in two formats (antigen on sensor, Octet QK

and antibody on sensor, Biacore) (Table 6). The relevance of the Octet QK format, which

would be representative of a cellular target, is relevant to ADAMTSS due to the naturally

occurring cell associated form of the enzyme in vivo. However, since ADAMTSS can

also be found in a secreted form, we also assessed affinity in an antibody on sensor

format using Biacore. Differences observed between the Octet and Biacore analysis may

represent format variations (i.e. antigen on sensor in Octet QK and mAb on sensor in

Biacore) and technical differences between the systems. However, when run in the same
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5 1gd@n(AA)) were expressed in HEK cells. Antibodies were purified by
Protein A affinity chromatography and quantified by spectrophotonetry.
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Example 15. Human OA cartilage explant experiment humanized 12F4 H4L0 dose
range
The humanized 12F4 H4L0 Fc disabled mAb was assessed in this system in a dose
response format versus appropriate Fc disabled isotype and other positive and negative

20  controls and in comparison to the parental murine 12F4.1H7 version at a single dose.
Multiple donors (n=4) were assessed individually in this study and results were compiled
to generate a mean inhibition score across an OA patient population. GSK571949 was
used at a single concentration (2uM) as an assay control to set maximal inhibition levels.
The results demonstrate a clear 12F4 H4L0 dose response with a maximal response

25  achieved at the highest dose (1333 nM) as compared to a dose range of irrelevant
humanized isotype control mAb (Figure 10). Nearly complete inhibition of ARGS
neoepitope in relation to GSK571949 was achieved at the highest dose (2uM). In
addition, the level of inhibition for 12F4 H4L0 was demonstrated to be greater than
12F4.1H7 in these donors, suggesting retained efficacy following humanization.

30  Although the level of efficacy is greater for the humanized version of the mAbD it is not
54



Exanpl e 19. Crystall ography structure nodeling of antigen-antibody
Interaction - Inplications for epitope and MOA 5 In silico structure 'best
fit' conpwobavilenadesnodel i ng usi ng separate crystal stru@CuiNSg01008072ADAMISS
and the ADAMIS5 mAb 12F4. 1H7 suggest sinul taneous anti body/anti gen

interactions between both the catalytic and disintegrin domains of ADAMISS.
The cat al 9&6%%%%?@ 'ht BYE 1M @one de taﬁ?f?ﬁ_fmea . mraﬁwgﬁ-eﬁéggu@o. are
separ at edpbyoRd HapaR 1ERILPBFHAAL olsPRRY Rx%‘ﬁhfth@&ﬂm.lﬂl’? YorREsMBEMAtE domai ns

which may act to regulate function or allow for substrate |ocalization to
t he cat al ypatséxperinEhes witlgéddatidniahOydamabs Giigwdé hywabgreateethanbsdnvesl domai n

spanni ng I t . li.kely '"locks' the catalytjic a I sintegrin domai ng of
P S L RS G R R A L S
13 ar &5 t hefrra@ditet 86t 3Ny 8edpdrts vhiRsatioh off HiSimbdcAnnh &g e MADAMISS 15and
the 12F4. 1H7 and 7B4. 1E11 nAbs. Sequence Descriptions Sequence identifier

(SEQ ID NO amno acid sequence DNA sequence Signhal peptide sequence 46 45
154, ToN AL SIS IS kB AR bl s Ryt e

This experiment was designed as in Example 15, however following a 5 day treatment
duration with the mAbs or compounds to allow for saturation of the system, the

10  treatments were removed and replaced with fresh media lacking the treatment. The assay
was continued for 4 weeks with periodic sampling of the culture media for subsequent
assessment of cartilage degradation markers. Following each sampling, the same volume
withdrawn in the sample was replaced with fresh media. This format was designed to
address the potency and duration of the therapeutic effect and indirectly suggest

15  ADAMTSS turnover rate within the tissue. Results shown compiled from identical
experiments using 4 different human OA donors (Figure 11). These results provide
evidence of the extended duration of the ADAMTSS mAD response in human OA
cartilage even in advanced disease state (i.c. at time of joint replacement). In addition,
these results provide evidence of the low turnover rate of ADAMTSS in diseased tissue.

20

Example 17. Fe-Disabled Humanized Antibody
The gene encoding the humanized 12F4 H4 Vi domain was cloned onto the

modified human gamma 1 constant region, [gG1m(AA). The IgGIm(AA) constant
region contains two alanine substitutions in the CH2 domain at positions L235 and

25  G237(EU index numbering). These mutations render the resulting antibody unable to
bind the necessary Fc receptors or complement component C1q, thus disabling its ability

to induce antibody dependent cellular cytotoxicity (ADCC) or complement dependent

cytotoxicity (CDC).
Table 7
DNA Sequence | Amino Acid
Sequence
BPC1661 12F4 H4LO 12F4 H4 heavy chain 159 158
1gGIm(AA) 12F4 L0 light chain 113 114
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54 53 7B4 CDRH1 55 7B4 CDRH2 56 7B4 CDRH3 57 7B4 CDRL1 58 7B4 CDRL2 59
7B4 CDRL3 60 12F4 CDRH1 61 12F4 CDRH2 62 12F4 CDRH3 63
WO 2011/002968 PCT/US2010/040724

Expression plasmids encoding the heavy and light chains of the antibodies

BPC1623 (12F4 Chimera), BPC1659 (12F4 H4L0 IgG1wt) and BPC1661 (12F4 H4L0
5 IgGIm(AA)) were expressed in HEK cells. Antibodies were purified by Protein A
affinity chromatography and quantified by spectrophotometry.

A binding ELISA was carried out to compare the binding of the purified
antibodies to ADAMTSS. An irrelevant antibody of IgG1wt isotype and an Fc disabled
antibody were included as negative controls. Briefly, plates were coated with

10 recombinant human ADAMTSS at 0.2ug/ml and blocked with blocking solution (4%
BSA in Tris buffered saline). Various concentrations of purified antibody were added
and the plate incubated for 1 hour at room temperature before washing with TBST (Tris
buffered saline + 0.05% Tween 20). Binding was detected by the addition of a
peroxidase labelled anti human kappa light chain antibody (Sigma A7164) at a dilution of

15  1/1000 in blocking solution. The plate was incubated for 1 hour at room temperature
before washing in TBST. The plate was developed by addition of OPD substrate (Sigma
P9187) and colour development stopped by addition of 2M H,SO4. Absorbance was
measured at 490nm with a plate reader and the mean absorbance plotted against
concentration.

20 Figure 12 shows the binding of the purified anti ADAMTSS antibodies to

recombinant antigen.

Example 18. Biacore of Fe-Disabled Antibody

Protein A was immobilized on a CMS5 biosensor chip by primary amine coupling.

25  This surface was used to capture the Fc disabled anti-ADAMTSS antibody, 12F4 H4L0
IgGIm(AA) (BPC1661), (CHO and HEK expressed material). Recombinant human
ADAMTSS (R&D Systems 2198-AD) was used as the analyte at 64nM, 16nM, 4nM,
InM, 0.25nM and 0.0625nM, with a buffer injection (i.e. 0nM) used to double reference
the binding curves. Regeneration of the capture surface (i.e. removal of the captured

30  antibody) was with 50mM NaOH. The running buffer was HBS-EP and the run was
carried out on the Biacore T100 at 25°C. The data was fitted to the 1:1 model inherent to
the machines analysis software. The results showed that there was no difference between

material produced in different cell lines in terms of binding affinity.
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12F4 CDRL1 64 12F4 CDRL2 65 12F4 CDRL3 66 7B4 chinmera heavy chain 68 67
7B4 chinera light chain 70 69 12F4 chinmera heavy chain 72 71 12F4 chinera

| i ght chawo 28t1/00268B4 chi mera heavy chain vari abl e regi @eaTAB216/0#B44 chi nmer a
i ght chain variable region 78 77 12F4 chinera heavy chain variabl e region
80

Results
Construct ka kd KD (nM)
12F4 H4LO0 IgG1m(AA) (HEK
Expressed) 9.43E+05 | 6.98E-05 0.074
12F4 H4LO0 IgG1m(AA) (CHO
Expressed) 8.30E+05 | 5.85E-05 0.070

Example 19. Crystallography structure modeling of antigen-antibody interaction -

Implications for epitope and MOA

In silico structure ‘best fit” computational modeling using separate crystal
structures for ADAMTSS and the ADAMTSS mAb 12F4.1H7 suggest simultancous
antibody/antigen interactions between both the catalytic and disintegrin domains of
ADAMTSS. The catalytic and disintegrin domains of ADAM and ADAMTS proteases

10 are separated by a hinge region that imparts flexibility between the domains which may
act to regulate function or allow for substrate localization to the catalytic site. The high
affinity mAb binding observed at this domain spanning epitope likely ‘locks’ the catalytic
and disintegrin domains of ADAMTSS together thereby neutralizing enzymatic activity.
Shown in Figure 13 are the predicted amino acid sites of interaction between ADAMTSS

15 and the 12F4.1H7 and 7B4.1E11 mAbDs.
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79 12F4 chinera light chain variable region 82 81 7B4 HO heavy chain 84 83
7B4 H1 heavy chain 86 85 7B4 H2 heavy chain 88 87 7B4 H3 heavy chain 90 89
7B4 HA hesoporiimess92 91 7B4 H5 heavy chain 94 93 7B4 HeChaseyioohezan 96 95
7B4 LO light chain 98 97 7B4 L1 |light chain

Sequence Descriptions Sequence identifier (SEQ ID
NO

a)mino acid DNA

sequence sequence
Signal peptide sequence 46 45
7B4 mouse variable heavy 48 47
7B4 mouse variable light 50 49
12F4 mouse variable heavy 52 51
12F4 mouse variable light 54 53
7B4 CDRH1 55
7B4 CDRH2 56
7B4 CDRH3 57
7B4 CDRL1 58
7B4 CDRL2 59
7B4 CDRL3 60
12F4 CDRH1 61
12F4 CDRH2 62
12F4 CDRH3 63
12F4 CDRLA1 64
12F4 CDRL2 65
12F4 CDRL3 66
7B4 chimera heavy chain 68 67
7B4 chimera light chain 70 69
12F4 chimera heavy chain 72 71
12F4 chimera light chain 74 73
7B4 chimera heavy chain variable region 76 75
7B4 chimera light chain variable region 78 77
12F4 chimera heavy chain variable region 80 79
12F4 chimera light chain variable region 82 81
7B4 HO heavy chain 84 83
7B4 H1 heavy chain 86 85
7B4 H2 heavy chain 88 87
7B4 H3 heavy chain 90 89
7B4 H4 heavy chain 92 91
7B4 H5 heavy chain 94 93
7B4 H6 heavy chain 96 95
7B4 L0 light chain 98 97
7B4 L1 light chain 100 99
7B4 L2 light chain 102 101
12F4 HO heavy chain 104 103
12F4 H1 heavy chain 106 105
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100 99 7B4 L2 |light chain 102 101 12F4 HO heavy chain 104 103 12F4 Hl heavy
chain 106 105 12F4 H2 heavy chain 108 107 12F4 H3 heavy chain 110 109
12F4 H4 hwewyligloaden 112 111 12F4 LO light chain 114 113P¢BAISkiQoewrey chain
vari able region 116 115 7B4 Hl1 heavy chain variabl e region

12F4 H2 heavy chain 108 107
12F4 H3 heavy chain 110 109
12F4 H4 heavy chain 112 111
12F4 L0 light chain 114 113
7B4 HO heavy chain variable region 116 115
7B4 H1 heavy chain variable region 118 117
7B4 H2 heavy chain variable region 120 119
7B4 H3 heavy chain variable region 122 121
7B4 H4 heavy chain variable region 124 123
7B4 H5 heavy chain variable region 126 125
7B4 H6 heavy chain variable region 128 127
7B4 L0 light chain variable region 130 129
7B4 L1 light chain variable region 132 131
7B4 L2 light chain variable region 134 133
12F4 HO heavy chain variable region 136 135
12F4 H1 heavy chain variable region 138 137
12F4 H2 heavy chain variable region 140 139
12F4 H3 heavy chain variable region 142 141
12F4 H4 heavy chain variable region 144 143
12F4 LO light chain variable region 146 145
12F4.1H7 heavy chain variable region 32 147
1G10.1C9 heavy chain variable region 33 157
2D3.1D4 heavy chain variable region 34 151
3A12.1D7 heavy chain variable region 35 153
5F10.1H6 heavy chain variable region 36 155
7B4.1E11 heavy chain variable region 37 149
2D3.1D4 light chain variable region 38 152
3A12.1D7 light chain variable region 39 154
5F10.1H6 light chain variable region 40 156
7B4.1E11 light chain variable region 41 150
12F4.1H7 light chain variable region 42 148
12F4 H4L0 IgG1m(AA) heavy chain 158 159
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118 117 7B4 H2 heavy chain variable region 120 119 7B4 H3 heavy chain
vari able region 122 121 7B4 H4 heavy chain variable region 124 123 7B4 H5
heavy chawo 2oarvioadsBe regi on 126 125 7B4 H6 heavy chai n wamiusbéie/onegs on 128

127 7B4 LO light chain variable region 130 129 7B4 Li

chai n var egion 136 135

l'i ght chain variable

regi on 13% % 7B4 L2 light chain variable region 134 133 12F4 HO heavy
LS
L.

An isolated antigen binding protein comprising at least one first immunoglobulin

variable domain capable of binding to human ADAMTSS.

2. The antigen binding protein of claim 1, wherein said antigen binding protein is an

antibody or fragment thereof.

3. The antigen binding protein of claims 1 or 2, wherein said antibody is a

monoclonal antibody or fragment thereof.

4. The antigen binding protein of claim 3, wherein said monoclonal antibody or

fragment thereof is mouse, chimeric, humanized, or fully human.

5. The antigen binding protein of any one of claims 1 to 4, wherein said antigen

binding protein comprises at least one complementarity determining region.

6. The antigen binding protein of any one of claims 1 to 5, wherein said antigen

binding protein is a monoclonal antibody comprising a heavy chain comprising
CDRHI1, CDRH 2 and CDRH3 and a light chain comprising CDRL1, CDRL 2
and CDRL 3, wherein the complementarity determining regions (CDRs) of the
heavy chain are selected from the group of:
a) CDRHI having at least about 80% sequence identity to amino acid
sequence DAWMD;
b) CDRH2 having at least about 70% sequence identity to amino acid
sequence EIRHKANDHAIFY XESVKG; and
c) CDRH3 having at least about 70% sequence identity to amino acid
sequence TYYYGSSYGYCDYV or PFAY; and
the complementarity determining regions of the light chain are selected from the

group of:

d) CDRLI having at least about 70% sequence identity to amino acid
sequence KASQSVGTTIV or RTSENIYSYLA;

¢) CDRL2 having at least about 70% sequence identity to amino acid
sequence NAKTLAE or SASNRXT; and

f) CDRL3 having at least about 70% sequence identity to amino acid
sequence QQYSSYPFT or QHHYGTPWT.
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12F4 H1 heavy chain variable region 138 137 12F4 H2 heavy chain variabl e
region 140 139 12F4 H3 heavy chain variable region 142 141 12F4 H4 heavy
chai n varwahkba/oegson 144 143 12F4 LO |ight chain vari alpCe/usegioom7246 145
12F4. 1 H7 heavy chain variable region 32 147 1Gl0. 1C9 heavy chain variable

reg! on 33 157 203,104 heaiy, SR eI a0l 8 el on, 24 1SL N2 40T heavy
is a monoclonal antibody comprising a heavy chain comprising CDRH1, CDRH2
and CDRH3 and a light chain comprising CDRL1, CDRL2 and CDRL 3, wherein
the complementarity determining regions (CDRs) of the heavy chain are selected
from:

(a) CDRHI is amino acid sequence DAWMD;

(b) CDRH2 is select from amino acid sequence
EIRHKANDHAIFYAESVKG, EIRNKANNHARHYAESVKG,
EIRHKANDYAIFYDESVKG, EIRHKANDHAIFYDESVKG, or
DIRNTANNHATFYAESVKG, EIRHKANDHAIFYDESVKG ; and

(©) CDRH3is TYYYGSSYGYCDYV or PFAY; and

the complementarity determining regions of the light chain are selected from:

(d) CDRLI1 is select from amino acid sequence KASQSVGTTIV,
RTSENIYSYLA, or KASQNVGTAVV;
() CDRL2 is select from amino acid sequence NAKTLAE, SASNRHT,
SASTRYT, or SASNRYT; and
(H CDRLS3 is select from amino acid sequence QQYSSYPFT,
QHHYGTPWT, QQYVNYPFT, or QQYTSYPFT.
8. The antigen binding protein of any one of claims 1 to 7 wherein CDRH3
comprises the amino acid sequence, PFAY.
9. The antigen binding protein of anyone of claims 1 to 8 wherein said polypeptide is

a Fab or F(ab)y fragment.

10. The antigen binding protein of claim 1, wherein the first immunoglobulin variable
domain is a single chain variable domain.

11. The antigen binding protein of anyone of claims 1 to 10 wherein said antigen
binding protein further comprises a second immunoglobulin variable domain,
capable of binding to a second antigen.

12. The antigen binding protein of claim 11 wherein said second immunoglobulin
variable domain binds to at least one an antigen selected from the group of:

human serum albumin, ADAMTS4, NGF, OSM, TNF-qa, IL-6, VIP, TRPV1,
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155 7B4.1 E1 1 heavy chain variable region 37 149 2D3. 1D4 |ight chain

vari able region 38 152 3Al 2. 1D7 |ight chain variable region 39 154 5F10. 1H6
| i ght chawo 2wavioadsBe regi on 40 156 7B4. 1E1 1 |ight chai mCraisc@iologo7e€gi on 41
150 12F4.1 H7 light chain variable region 42 148 12F4 HALO 1gGL nm( AA) heavy

chain 158 159 1. I sol ated _apti bi ndi n otein._conprising at

| east one fi rsggpmggﬁlg@glligggfﬁﬁnaglo a@gﬁgi%@g%agl’rg{%?n i gggo%o human
ADAMIS5. 2. Thg,gptiigen binding protein of claim1, wherein said antigen
binding protein is an anti body or fragnent thereof 3. The anti gen binding
protein of cl3alhsattigen bindinghprotdimoEaiybrentfickhady 1 it 12 chmadeatizsddly aant i body or
fragnent thereof 4. The antigen binding protein of clai ml@’ wherein said
nonocl onal ant flserpjation cppg (of i efedor joss thensboutht ¥dfi'c MHohumated, or
fully human. 5. mﬁgtigen bi ndi ng protein of any one of clains 1 to 4,
wherein said aﬁtDl gen binding protein conprises at |east one conplenentarity
det er m ni ng MeFhemtigen binding protein of anyone of claims 1 to 13 wherein said antigen

binding protein blocks and/or reduces at least one activity of ADAMTSS.

15. The antigen binding protein of anyone of claims 1 to 14 wherein said antigen
binding protein blocks and/or reduces the cleavage of aggrecan by ADAMTSS at
the Glu®"-Ala*" cleavage site.

16. The antigen binding protein of anyone of claims 1 to 15 wherein said antigen
binding protein is capable of penetrating cartilage when administered to an
animal.

17. An isolated polynucleotide encoding an antigen binding protein of anyone of
claims 1 to 16.

18. A host cell comprising the polynucleotide of claim 17.

19. A pharmaceutical composition comprising at least one of the antigen binding
proteins of any one of claims 1 to 16.

20. A pharmaceutical composition comprising a first antigen binding protein of any
one of claims 1 to 16 and a second monoclonal antibody.

21. The pharmaceutical composition of claim 20 wherein said second monoclonal
antibody binds an antigen selected from the group of ADAMTS4, ADAMTSS,
NGF, OSM, TNF-q, IL-6, VIP, TRPV1, TRPV4, ADAMTSI, Aggrecan,
Collagen 11, RANKL, and/or IL-1.

22. A method of treating a patient in need thereof comprising administering at least
one dose of pharmaceutical composition of any one of claims 19 to 21 to said
patient.

23. The method of claim 22 wherein the patient is suffering from a disease of the
cartilage.

24. The method of claim 23 wherein the patient is suffering from at least one disease
selected from the group of: cancer, pain, chronic pain, neuropathic pain,

postoperative pain, osteoarthritis, sports injuries, erosive arthritis, rheumatoid
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6. The antigen binding protein of any one of clains 1 to 5, wherein said
antigen binding protein is a nonoclonal antibody conprising a heavy chain
conpri si NYOCDRHN296€DRH 2 and CDRH3 and a |ight chain comrprits2eng/o@DRL1, CDRL
2 and CDRL 3, wherein the conplenentarity determ ning regions (CDRs) of the

heavy chain are selected from.th rou havi.n | east about
80% sequence |€ﬁ#ﬁq%9“¥ﬁmﬁﬁﬁﬁ%“%iﬂ’ ﬁdBVTﬁ$&%¢$h%fm%ﬂP§EghaV|ng at
| east about 70954 %@@%ukéi?a%éﬁy@a@}n%@em@%@v&ﬁ NG&acmia,

El RHKANDHAI FYXESVKG, and having at | east out 70% sequence
identity to ammomeders@mumﬁwlrmmwmmmge @Eg@ﬂera@nd, dipmases

conpl enentarity.determnin ons f t he selected from
Che aroup of - 485 eBh BT, hENRE e At R SR QAL ReRE Ty 1o
amino acid sequenss, 5@%@@}{@[@@1 ¢ 1ohc RIRSRWSY LV crtcBlal @1@8@3 dwing, at | east
about 70% sequence |dent|ty to am no acid sequence NAKTLA % or SASNRXT; and
f) CDRL3 havi ngsteepenisagt peiipdontalzdiseasess aarie wintdairy. epdiopa discess releied teequence
QQYSSYPFT or Cﬁtﬁgﬁgﬁﬂf 7. The antigen binding protein of any one of
claims 1 to 5 erel n said pol ypeptide is a nonocl onal antibody conpri sing
a heavy chai2s. Thérﬁfetlmdngc@aﬁlﬂm wﬁBBhﬂhapﬁhe(ﬁDBFﬁﬁaﬂdg &roh @doacthidiis)

conprising CORL1, CDRL2 and wherein the complenentarjty determ ning
regi ons (CDRY) BF r{lﬁhomfaw OélﬁéPif ﬁlaaar%%a %%Whﬁfemraémlnwg;lnwdmst o8¢ dpcno

aci d sequence

El RHKANDHAI FYARSURE 8 Rﬁ@%ﬁ&@%ﬁg\?&%&gﬁﬁ%&%%%@WK%%E&W

El RHKANDHAI RPYDERYK@thodrof %MM&MM&SV@h&leﬁg’mﬁnc dased (c)
CDRH3 is TYYYGS YGN \V or ﬁY and. t he conpl rity deter 'nina regi ons
of the Iight cRat¥ BREMeEqUsicHEgmpPyfpn mblaﬁa@ﬁo” USEt B PP SHENHEHB aci d
sequence KASQBY(E[ Pht¥ont RTSENI YSYLA, or KASQNVGTAWV, (e) CDRL2 is select from
am no aci d sequence NAKTLAE, SASNRHT, SASTRYT, or SASNRYT; and (f) CDRL3 is
sel ect from2¥niTheomgthiod @@qwemef @MSQ\ZPF‘W @Hmmphammi@ﬁ or

YTSYPFT. 8. The anti bi ndi n rotein of an of. clal to 7
whorein Corrs Conpry St Bt iibd ilERb G a3 e Bt | Gen
bi ndi ng protei m&ﬁtaamneofaﬂ Cinglan®sally, t@d Br Whaegiintaithapg] ypeptide is a
Fab or F(ab)2 fragnent. %he antigen binding protein of claim1, wherein
the first |rﬁ?uﬁ@gmimqinwno@lpn%l@ntéb@iyr@mpnsmgas%c sevherein KRR ] &bl e dormai n.
11. The antige Bt fpsaid
antigen blnd?ng g&gﬁgln gﬁga)8@%%??gggngﬁgéggﬁggﬁ#géﬁ%%?obu In varlable
domai n, capabl NCDI3)baﬂtdCDBH3Qsa“YSXéYEGISY@YtCEIgVI‘(SEQZD NOel santnidgedR bi idi ng
protein of claim11l wherein said second i munogl obulin varlabl gonain

binds to at |e§§§EBH¥SX#Aﬁ%$§E%PE%?@bQQBH%@ ARELGEJSF QP N #der um

al bumi n, ADAMIS$hr 5&% Iﬁ@ybqﬁwgrgs quq«)%bE TRPV1, TRPV4, ADANWSl
Aggrecan, Collagen I1,” RANKL, Sy d%can 4, "Hedgehog, and/or IL-1. 13. The

anti gen Dbi ndiOn@npscdated moabclamyl annbodyfconipmsng six CORb2vIehan &8RH]1 sed by a

human. ADAVISS. DRI A6 Ebgia 35 RAS inFafiekA D AZR REs ekt g1 1o 15
wherein said anQ:g9NaR OORMS RPEIS (SE*@ 05 K 3N DREJUS RA SAYSVGEBLY One
activity of ADAMIS5. 15. The antigen binding protein of anyone of clains 1

to 14 wherein é%E@IEMG)géh IR 13 ASYDREIT{SBQIEKN Oadid /and CLEJuties t he

cl eavage of ag he Glu373- Ala374 cl eavage site. 16. The
anti gen bindingcgfggg$%rﬁgﬁgg§§ﬁgag claims 1 to 15 wherein said antigen

bi ndi Ing pr otHi Aniisol&dP adnBclohal RaHIBSdyASrianBg&abintingFRgniranthastel, Wistaned to an
ani ma

said antibody or antigen binding fragment thereof competitively binds to human
ADAMTSS with an antibody of claim 29 or claim 30.
32. An isolated monoclonal antibody or antigen-binding fragment thereof, wherein

said antibody or antigen binding fragment thereof binds to a neutralizing epitope
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17. An isol ated pol ynucl eotide encoding an antigen binding protein of
anyone of clains 1 to 16. 18. A host cell conprising the pol ynucl eoti de of
cl ai m 17.w0201140pgear maceut i cal conposition conprising arcCrasseioomg2of the
antigen binding proteins of any one of claims 1 to 16. 20. A pharmaceuti cal
conposition co r|5| first antigen binding protein of any one of clains
1to 16 and a 8 ﬁ&ﬁd\dmﬁmﬂh@m withyof 4 lcastrbouphelOftaises(méle ab
conposition of cl nah]ig n sai d se d nonocl onal anti body bi nds an
antigen sel ect BEAFIE Wﬁ%asé?m FPIOOIARAMPSY, ADAMTSS, NGF, OSM  TNF-a, |L-6,

VI P, TRPV1, 3BRPW4 anttfatlybdinti AddieGas fraf@bhiaB@Bof df,anfROMKLS claimsh/ Breol3n- 1. 22.
A net hod of treating a patient in need thereof conprising admnistering at

| east one doseWdErcHhiidheibedy sampdssdsinmansangantaegionne of clainms 19 to 21

suf  or i ng_ 1 rom e S1oR0Br IR Rl g HALBLADSINGRA, Srlchs QP Alog gy
mer ein the patlla&n]IgGlslgm‘ ﬁﬁ];]rI]Gﬂroomth | east on;ahdl sease sel e;:t ed f:om
e group of ncer, pai roni c pain, ropat hi ¢ pa post operative
pain, osteoatt Wﬁ? ﬁlil@ensbg%cﬂtl%? TagngRtiofeny e%g‘ie 3@%%%9 it ‘gilerPWe@ahiat oi d
arthritis, PSOfh 8kt i@8dIdidd fr Idéé'g%u rcéﬁkﬁétﬁlg%fﬂab'"k%@' nga)ztaﬁﬁ ki s,

ankyl osi ng spondyl osi s, neura eur opat hi'es, al gesi erve 1 njury,

i schaem a, ry%umctﬁaga%lﬁaﬂng ff)rotbllﬁfdr%fﬂ’%h&m/thgfe%ﬁé‘&ﬁﬁmslﬁg%ﬂ hltA@8y Vi
degeneration, diseases affecting the larynx, trachea, audi tory canal ,

i ntervertebr aI demnsiasomprigagunagng w@wen?@emte@lafm theserowp ewisting of

devel opnent , a ney, o} ni r ri,9dont al

di seases, acut gﬁ%ﬁﬁbl k?ggros?lgﬁlggb %?sqgg*seﬁéag?%t e3§ ]t% 11%6)’ 1t49 Hd
destruction. 2%44.The nethod of claim 24 wherein the patient is suffering
fromosteoarthritis. 26. The nmethod of any one of clains 22 _tq 25 wherein
adnmi ni st eri ny- &0 AEER bigdias peieingr aiéﬁg@eﬁ%;télﬁﬁﬁﬁ%@}ﬂpré%lﬂg ooy BBn reduces
cartil age degr i i cl ai s
22 to 26, wher g‘?{?}‘;"gm n@gl?azllrl ?Ontﬁl%él E? ae%%rtaﬁlgnagwogﬁ é&? g?slg%te@ﬁégﬁ?rg ufi cal
conposition i nbmﬂs&mgaﬁlEQrIDN@u@&,sSZagm déanlxl eaddtfe in said patient. 28.

The net hod of gg aone of clains. 22 to 27, \{$ in said harrgage i cal
]h%p 1

conposi t i on % AZARIRTPIBARE Droten T &Be8Iey! teter sameiaing gatibo
intraarticular Hb!maﬁ%@%kéhﬁ@%%ﬂﬁ'aWL QrRdih ¥f clafph B@nasal Iy, and/or via
respiratory inhaler. . An i sol ated nonocl onal anti body conprising six
CDRs wher ei rﬁ%%@nt@ntom PSR pir Napiagnt tispRMD fickim| IRMGANKISIMBHYAESVKG

RTSEN] YSYLA. ( SERSTREY o) 0y E995 e S RTL AR (oes 1 bondirsdy S iR 3 | s
QHHYGTPWI ( SEQSEQ INON®@7Y8. 30. An isol ated nonocl onal antibody conpri sing

six CDRs wherein CDRHL is DAWWD (SEQ ID NO 2), CDRH2 is El RHKANDHAI FYDESVKG
(SEQ | D NO: %) Thgﬁl@tl&@@lbﬁghmgprpmm( sEapmentiiereyt A etHCDR CPMIPSISKAIASVGT TI V

15 N 20) - a1, R e ey RO 0RO B il SR T gt

t her eof , wher eSEQsi@ MOage.i body or antigen binding fragnment ther eof
conpetitively binds to hupan ADAMISS with an anti body of claim29 or claim
30. 32. An i‘éol The é@l&?ﬁ&&&%@not%m pEagment theteetd slainig cogprisugignt

t her eof , wherej ad‘gn? inds to
a neutral i zi ngh%}bti%'? e o Qﬁg?’% Fis &%@&ﬁcﬁ%eﬂgei %?%@?}@/&Orﬁﬁ%@%oa t about
5x104 liter/ nobmsmngeﬁsﬁQdﬂ) N(]) ah6 dﬂSpkﬂOaﬂRZgrizép}%r,am 178a)d. a 83 domhia

anti body or antigen-bi ndi n% ment th reoi n one of. CI%%{M to 31
wherein sai d aftTHEE)E EbHPRCLSE SINNFEACEThH 8PPtt F851“8r?0n%‘§fm body
or antigen-bingicngzprpement 1f claiml, which is of inmmnoglobulin class
lgd, 1g&, 19G3, IgG4 or IgM 35. The anti gen- bi ndi ng fragnment of any one
of claims 2912 th@antlg@hémeilmg wieuln f)lr @@rﬁgrn@ntltbers@lasfcﬁiaem FRraomprismggmoup

consi sting of bt*od (1 ant i % n tbi rﬁdi ng.prot ein or
a fragment thef&b Xorf‘p‘?%“} ‘EH&OIBR“%}H% F‘%B@i}“\ﬂﬁl %eﬁﬁ?‘}‘fe elﬁf)?ﬁi PR e AW no

aci d sequence 5&{sﬁ,¢1h§6fBEQrmN© YEQUBSCPIS $1,iaR@ 194 aREQVE [ob@in 76, 80, 116,
118, 120, 122, 124, 126, 128, 136, 138, 140, 142, and 144. 37. An anti gen
bi ndi ng pr ot ei fOTBPrIENg SE@MOE hfr.eof comprising an antibody an antibody VL
domai n conprising an am no acid sequence selected fromthe group consisting
of SEQID NO 78, 82, 130, 132, 134, agd 146. 38. An antigen binding
protein or a fragnment thereof conprising an anti body VH donmain of claim 36
and a VL domain of claim37. 39. The antigen binding protein or a fragnent
thereof of claim 38 conprising an anti body VH domai n conprising SEQ I D NO
76 and a VL domain conprising SEQ ID NGO 78. 40. The antigen binding
protein or a fragment thereof of claim38 conprising an antibody VH donain
corrprl 5| ng SEQ I D NO 80 and a VL dOITB.I n corrprl 5| ng SEQ I D NO 82 41 The
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42. The antigen binding protein or a fragnment thereof of claim 38
conprising an anti body VH domai n conprising an am no aci d sequence sel ected
fromt he woacop/wwemsi sting of SEQ ID NO 136, 138, 140, Pd2/usand/0inyd4 and a
VL domai n conpri sing SEQ ID NO 146. 43. An antigen binding protein or a

fragment theyeqf risin an anti hod hai n.conpri sin n am no

aci d sequend - dpiBtgbinis %@n@raﬁfﬁ%@ﬁgﬁ%&{@ﬁgomﬂ 1 #9tiery BgY 7o, 84,
86, 88, 90, 92chfcomfrisitdh ar%%yac@&qué&g selédtéd ﬁ%ﬁfjthé?ﬁ)up%nmﬁﬁlgad}“ gen

bi nding protein or a ragrrent t hereof conprising an an ht chain
conpri sing an SN HO: d&s@qﬁé,rﬁﬁei%&é}()eéﬁéﬂ 9601rﬂ4t hes, gﬂ&,u]docblﬁlasdilﬁﬂg of SEQ
I D NO 70, 98, .10 |nd| in or a
fragnent i nebe P BERETRE ol e e A0 EherEare &1 alholb Bhpr Ui ng
an am no acid sRAYenaFrises &€ hathofdcRRchhiehc8sOdEed B0 tht bREpQRbnskiAgaTd an
anti body light chain of claim44. 46. The antigen binding protein or a

fragment t her eSEQJD NP7t U5 980l 1€3. wad dkt-ant i body heavy chai n conpri sing
SEQ ID NO 6 47. The
ant] gen bi ndingtargee st (il GEIBE LabRERAMRIREL nlfy 2
anti body heavy cledi@bfcleonys b@mplgs@g@l hibinNQcidiseqantte aslcadd foadiic kgt chai n
conprising SEQ ID.NO 74. 48. The antigen binding protein or a fragnent

t her eof of cl aP?ﬁSZES‘néBﬁﬁEpﬁnﬁg‘né‘ﬁtﬂa?ﬁY1!%’(991141%8@915‘%%n conprising an anino
aci d sequen i 86, 88,
90, 92, 94, C%ngﬁ%gﬂa%%g bfg%d?a %ﬂagel&&p &gﬁgﬁ&gg% iarnlﬁsl?ll@ néleXNg a 34?]10 acid
sequence sel ecmﬁdaoﬁydnmxtyhélagrmmpprnsmmﬂlh@\l(bf6@51@dn[anwﬁbd398ght]:ﬁﬁn and 102.
49. The antigen bi ndi ng @ @ (is)r a fragnment thereof of claim 45

conpri sing an SHPPBIESSH &g)ﬁ h&n conprising an amino acid sequence

sel ected from fl"ﬁ@aﬁ'[g%ﬁ@mﬁﬂﬁ%?l%kélﬁgr Phragh Qi D2 of:ls@ﬁm 4:5%mf1@§1g a;ilo 112
and 158 and an antibody lig chai n conprising SEQ I

i sol ated pol yn@lmi@dwhd@’yeﬁ@mormg)r&mga?ﬁ(ﬁ thio dNO V2 ’(u‘tdrmmamtlb@iwplnglgwhgnan am no
aci d sequence sel ect.ed Ebcl)@ B %r oup consisting of SEQID NO 76, 80, 116,
118, 120, 122, “YBADIHSY gN01 138, 140, 142, and 144. 51. The isol ated
pol ynucl eot isde T a@tig%hfﬂn’ft@n%%@f&m Br £ Bbemoaliydee Feldisielsi confriskigtaad from the
group consisting of SEQ ID 75, 79, 115, 117, 119, 121, 123, 125, 127,
135, 137, 139, antibpdy ha@y chath comwprisBIE angming eFidiseqopet saheriddeidemdle gaepdi ng

an anti body VL r g [ romthe
group consi sti négjn%@ hgﬁggﬁg I:@QB gﬁr%a%’r@o%’lg%E&?%Q&&alﬁﬁg&eﬂ%@ The

i sol ated pol ynuedieobpigsing arc hiainm ol swhedret Belsatkd fipol iagadupabhsdstingofsel ect ed
fromthe group _caonsisting of SE% |ID NO 77, 81, 129, 131, 133, and 145. 54.
An isol ated poﬁ@@d@@@t? 09t q"?g an ant| body heavy chain conprising an
ani no acid S@qqtﬁ@g&%ﬁlbﬁ% Ifo'fé?ﬂrbltQﬁa%ﬁ&ﬂghé}%ﬁf%ﬁu'ﬂgﬁ%fonﬁﬁg L3NG 68,

72, 84, 86, 88, 90, 92, 94, 98,104, 106, 108, 110, 112 d1 55. The

i soI ated pol ynalmi‘tmdylhdafym‘hani wnupr&ihgvdmemmno asidisdquraty salaitaebfrodehd srosel ect ed

fromthe group cons i sti Q 3, 95,
103, 105, 107, “ABsh ngﬁgggﬁﬁi’ﬁé lbgéNg %6‘{;@% n&oh%gﬁa&aagmﬂa%igyé di ng
an anti body Ii gﬁgmg&ﬁ 1‘”1'51 JROII® NO: &y am no aci d sequence selected fromthe
group consisting of 70, 74, 98, 100, 102, and 114. 57. The

i sol at ed poIS})nA@II@d@tp@leolafluqittmdmeﬂﬁomme&rﬁlbgé}'d’ Hpbllnwmcd)rem&@an gmie| ect ed

et hod of 1 eat T RGCUPET ARe TR U ”?%?%&s@%aﬁ#@ﬁ@éﬁ# ety 2

| east one anti gem 1kpniang2@rioReids, 088,aay, prreasf 144.ains 1 to 16 to said
patient. 59. An i'sol at ed monocl onal ant | body or anti gen- b| ndi ng fragrrent

t her eof , wherleilhe Balatednplymstpptide obelaingehwhetsi saéf poluirtaptide kesclastedpi nds to
tral t i i t (Kd
ot "Tass t han afonhEB D pofiiTRE ARMTHS N7, 20.9155P, 16,921 SpAL R8T (KO

127,135,137, 139, 141, 143, and 159.

52. An isolated polynucleotide encoding an antibody Vi, domain comprising an amino
acid sequence selected from the group consisting of SEQ ID NO: 78, 82, 130, 132,

134, and 146.
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53.

54.

55.

56.

57.

58.

59.

The isolated polynucleotide of claim 52 wherein said polynucleotide is selected
from the group consisting of SEQ ID NO: 77, 81, 129, 131, 133, and 145.

An isolated polynucleotide encoding an antibody heavy chain comprising an
amino acid sequence selected from the group consisting of SEQ ID NO: 68, 72,
84, 86, 88, 90, 92, 94, 96, 104, 106, 108, 110, 112, and 158.

The isolated polynucleotide of claim 54 wherein said polynucleotide is selected
from the group consisting of SEQ ID NO: 67, 71, 83, 85, 87, 89, 91, 93, 95, 103,
105,107,109, 111, and 159.

An isolated polynucleotide encoding an antibody light chain comprising an amino
acid sequence selected from the group consisting of SEQ ID NO: 70, 74, 98, 100,
102, and 114.

The isolated polynucleotide of claim 56 wherein said polynucleotide is selected
from the group consisting of SEQ ID NO: 69, 73, 97, 99, 101, and 115.

A method of treating a patient in need thereof comprising administering at least
one antigen binding protein of any one of claims 1 to 16 to said patient.

An isolated monoclonal antibody or antigen-binding fragment thereof, wherein
said antibody or antigen binding fragment thereof binds to a neutralizing epitope
of human ADAMTS5 with a dissociation constant (Kd) of less than about 5x10™

liter/second.
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