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"BACKGROUND OF THE INVENTION
[003] Bone tissue provides support for the body and includes

mineral (including calcium and phosﬁhorous), a matrix of collagenous and
noncollagenous proteins, and.cells. Living bone tissue exhibits a dynamic
equilibrium between formation of bone, which is called deposition, and break-
down of bone, which is called resorption. Three types of cells found in bone,
osteocytes, osteoblasts and osteoclasts, are involved in this equilibrium,
Osteoblasts promote formation of bone tissue whereas osteoclasts are
associated with resorption. Resorption, or the dissolution of bone matrix and
mineral, is a fast and efficient process compared to bone formation and can
release large amounts of mineral from bone. Osteoclasts are involved in the

regulation of the normal remodeling of skeletal {issue and in resorption induced
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stimul ated by the secretion of féarath roid hornone in response to
decr casi FRpeBbHastatenatdiFsKB (RANK: Alsmenlad esteodtast difterentiation and

activation receptor, or ODAR). Osteoprotegerin (OPG), on the other hand,
inhibits the formation of osteoclasts by sequestering OPGL and preventing OPGL
association with ODAR. Thus, the amount of OPGL associated with ODAR
correlates with the equilibrium between bone deposition and resorption.

[005] After skeletal maturity, the amount of bone in the skeleton
reflects the balance (or _imbalance) of bone formation and bone resorption. Peak
bone mass occurs after skeletal maturity prior to the fourth decade. Between the
fourth and fifth decades, the equilibrium shifts and bone resorption dominates.
The inevitable decrease in bone inass with advancing years starts earlier in
females than males and is distinctly accelerated éfter menopause in some.

- females (principally‘thos';e of Caucasian and Asian descent).

[006] Osteopenia is a condition relating generally to any decrease
in bone mass to below normal levels. Such a condition may arise froma_
decrease in the rate of bone synthesis or an increase in the rate of bone

“destruction or both. A common form of osteopenia is primary osteoporosis, also
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age and is often a result of increase in bone resorption with a nornal
rate of BBHAEGLInMstaosiastograesiswhi te females in the United States devel op
synptomati c osteoporosis. A

[007] Several factors have been identified which may contribute to

postmenopausal and senile osteoporosis. They include alteration in hormone
levels accorﬁpanying aging and inadequate calcium consumption aftributed fo
decreased intestinal absorption of calcium and other minerals. Certain treatments
have included hormone therapy or dietary supplements in an attempt to retard
the process. More recently, anti-resorptive agents such as bisphosphonates and
selective estrogen receptor modifiers (SERMs) have emerged for the prevention
and treatment of reduced bone mass. Thus, it méy be useful to combine those
treatments with molecules that can régulate the activity of OPGL in treating

certain osteopenic disorders.
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Decenber 2005 SUMVRRY THE | NVENTION A first aspect of the present

i nvention provi des an ant| ody, conprising a heavy chain and a |ight

chai n, wherei @E@@%K@g}gg&ﬁ?ﬁ&%l n conprises 1) an am no acid sequence as

set forth in _ ) an anmino acid sequence as set forth in
SEQ 15 N%, 24O 3 BRu A RSB R ST A Tk 75, S o
as set forth in SBZ-‘} laPam%o g’éid géquence as set forth in SEQ 1D NO: 14; or

3) an amino acid sequence comprising at least one of CDR1 and

CDR3 of SEQ ID NO: 14; and

wherein the antibody interacts with an osteoprotegerin ligand (OPGL).
A second aspect of the present invention provides a heavy chain comprising:
a) an amino acid sequence as set forth in SEQ ID NO: 2; or

b) an amino acid sequence as set forth in SEQ 1D NO: 13; or

¢) an amino acid sequence comprising at least one CDR of SEQ ID NO: 13;

wherein an antibody comprising (i) the heavy chain and (ii} a light chain comprising
the amino acid sequence as set forth in SEQ ID NO: 14 interacts with an
osteoprotegerin tigand (OPGL). '

A third aspect of the present invention provides a light chaih - comprising:
a) an amino acid sequence as set forth in SEQ 1D NO: 4; or
b) an amino acid sequence as set forth in SEQ ID NO: 14; or
¢) an amino acid sequence comprising at least one of CDR1 and CDR3 of
SEQ ID NO: 14;

wherein an antibody comprising (i) the fight chain and (ii) a heavy chain comprising
the amino acid sequence as set forth in SEQ ID NO: 13 interacts with an

osteoprotegerin ligand (OPGL).
' ' 4




2) an am no abi d sequence as set forth in SEQ ID NO 14; %Eb I NO
aci d- sequence conprising at | east one of CDRL and CDRS’zz)?gg ?\%G@E 14;

and wherein the antibody interacts with an osteoprotegerin ligand .(OPQ).
A second aspect of the present invention provides a heavy chain conprising:
‘a) an amno acid sequen%e as set forth an amno acid

sequence as set forth ift SEY ¥RE pioé’fdegrg’%%”&ﬁ%@%??&zﬁ%g{”@béeﬁ?é{ﬁce
compr | AEpit Ape BEN Ty VBRI S REaYY PISBORTEIRE Chal n compr i si ng the ami no
ggjt gozsgggggsﬁ %P%gﬁ%%g‘%i%]gé@?ngg%hg?gggggtégbqbﬂﬁf%%bmatsgn?ni nventi on
P80 1D N0 B angii a6 Seiehg® 2 salbuln SR 848G BET R T h G20 1D NOL
of SEQ | DN Shan gL SHHEREs uapTRenanEatioge CER el A n and
1D No. 9PRErEPARUR e adD i Por e and G ad ek SompsshBecembar
Fight Chatne wherein Che hory chain comorisea o) an ‘arno acid sequance.
asgset fB?tF?Pr\ﬁﬁggﬁd?qqﬂg@%g‘y‘yor b) anngm' no acid sequence as set forth in
SEQ 1D NO. 13 vher ai'n HaAPefC i BT MERGE ROy RS, SBnahitaly (i)
a |ight chdiPMREBRA A Eamy chainand gilight elwind wherie tedighbchsait cdropridesi n SEQ | D

NO 14 interacts with an
a) an amino acid sequence as set forth in SEQ ID NO: 4; or

b) an amino acid sequence as set forth in SEQ 1D NO: 14; or
¢) an amino acid sequence comprising at least one of CDR1 and CDR2 of
SEQ ID NO: 14;

wherein an antibody comprising (i) the light chain and (ii) a heavy chain comprising
the amino acid sequence as set forth in SEQ ID NO: 13 interacts with an
osteoprotegerin ligand {OPGL).

A sixth aspect of the present invention provides for an antibody, comprising a
heavy chain and a light chain, (a) wherein the heavy chain comprises a first variable
region, and wherein the first variable region comprises a sequence that has at least
90% identity to the amino acid sequence set forth in SEQ 1D NO: 13, and (b) wherein |
the light chain comprises a second variable regioﬁ, and wherein the second variable
region comprises a sequence that has at least 90% identity to the ami-no acid

| sequence set forth in SEQ ID NO: 14;.and (¢) wherein the antibody interacts with an
osteoprotegerin ligand (OPGL). '

The first variable region may comprise a sequence that has at least 95%
identity to the amino acid sequence set forth in SEQ D NO: 13, and the second
variable region can comprise a sequence that has at least 95% identity to the amino
acid sequence set forth in SEQ 1D NO: 14. _

The first variable region can comprise a sequence .that has at least 99%
identity to the amino acid sequence set forth in SEQ 1D NO: 13, and the second
variable region may comprise a sequence that has at least 99% identity to the amino -
acid sequence set forth in SEQ ID NO: 14. ' | '

5




osteoprotegerin ligand (OPA). A fifth aspect of the pr i Dk ON
provi des an anti body, conprising a heavy chain and a I?Z?’?E%'hg%{rn, \b;merei n
the light chain conprises: a) an am no acid sequence as set forth in SEQ ID
NO 4; or b) an am no acid sequence as set forth in SEQ ID NO 14; or c)
an am no acid see%t)J{ence conprising at |east one of CDRL and CDR2 of SEQ ID
NO 14; wher efesY SARIN BRRYCURMNGR a8 Fgne Pridissguencgis s IamEQ IR ) a heavy
chai n cOMw:2 S ROfradriént aREraer. 3C héhgeshdN FRy 3dnpRbe HOVdrAbieNregleR drfd NO 13
interacts with an osteoprotegerin ligand (OPA). A sixth aspect of the

present PCAVEAITEHOR WRRTEIBLNE yrriahle ERAHOHERIY COTBRIAS 31 AMENCACIh8eRHENERai N and a

l'ight chakget foah inGEQ D NG:NG dieaynidhditar&pnpri ses a first variable
in the first variable region conprises a sequence that has

regi on, and V\?Ielrﬂg ) %[%
at |east 909 WEhENIY May FAMRPIISHI AAERP PELRBFEES g8 et trthrn SESHED | D NO

13, and (-4 whareighent therddf G ligit b 1BHTBEMERR #h SRRtV MduahtLas egi on,
and wherein the second variable region conprises a sequence that has at

1 east 9085 ARMI 5L NG d4arafeomenithess¥uence set forth in SEQ ID NO

+ 14, --and (0) whelethzid batibaales BRslbé piRideal Sindlet dhaNFv AsiREREGhA08s i n | i gand
(OPA). The. fi r%‘?tl vari a@l e region_na co,r%rgl se a sequence that has at | east
95% i deREAVidFdt iPl AEIDRRIER §B OF Pravdidfsk hek Bwpodiet MRYits Psevfeb (Ne) 43, and

t he secoaftibodriingd 8 pregiden can conprise a sequence that has at |east 95%
identity to the am'r]_g aci d ?eﬂuence set forth in SEQID NO 14 The first
vari abl e regi On SRS APREFs 87 dNe cbfasiic MVRROM REOVIRES| 8a #PaWIEUTEEnt ity to
t he am neorapostichestnaitiRmgSat ahtold df theSkEehtidnNQ.phimnaddtcd] Q@rrgagﬁds}ﬂ _

vari abl e regl on na H%g%%rl_s?, % s,e%uence that has at |east 99% identity to
t he anmi nB@ 87"8”%%% ubieally e petyegmasioty 39 agsPody I OB&GLpecember 2005 A
heavy chai n nBypH@BEdBIEaladbnBshion ashd cSREHENER REL&SBL td OPAdL hiy 9EQ I D

least one therapeutic agent selected from




can be provided. Fab' antibodi es may be "provi ded.

NO 2 or a fragment thereof. A heavy chain may conprise & Mardahl®ohg9i on

~and a constant region, wherein the variable region can conprise an am no

acid sequence as set forth in SEQ 1D NO 13 or a fragment thereof. A light
chain may c rise an amno acid sequence as set forth in SEQID NO4 or a
f ragment th%%ﬁ@zwl ight chain may conprise an anmino aci¥-Eéguenge as set
forth in SEQ 1D NO 14 or a fragnent thereof, Single chai nEa?mtl bodi ez_ may
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be provi ded. 1 fiLsgshibiforaf PEG! KRbrdthe aPAFERhititBY S s
phalromaceut! cale S’(?orrpo.si tion conprisi r?g an an!t il Eé%y o%ﬁg%rﬁ%%%mrpn,_A

phal raceut | CRALEOMPES ohii TNFa THIDEARAEdt LS EARIULERLY ¥ BLLRELIye amount

of an antibody to OPA.. A pharnaceutical conposition na n

Docenber 2008 "5 das7ed ap IBsbRIASH: {eRRt i Rofth et or
i ng - jnterleuki n- 1 (iL-1) inhibitor,
U m i nor ot Bl SprrPhrdd ool Rl ielion riacistbieTm  an

i- - hoc ' E7. i body, t hyroi d . hormone, an
:2;: o-glg-l\loF?l :r%%ér}%tq ﬁgcr)m g‘%@g%ﬁ?‘gn %g?ﬁ_g?%f%”%ngﬁa}{%ﬁ%gﬁga 'régélfd protein, an
' ; , i d. pr. i t agl andi n,
b 2phasphondirndrd il SRBS 4 Co% L RARIEE K ok shor of dal anti -
i ' | D -2 . 0nhibitar, Celebrex"'', Vioxx""; an
: %ﬁggﬁm é@gfi‘lrﬁ'?,s&%%?ﬁ%%qte‘ﬁﬁgg&i‘%‘hqﬁh‘ﬂ'}ﬂ'ﬁéﬁ-‘- 3SR ?fgt%?ﬁét"é‘éﬁﬁ@ﬁ #hi bi t or,

- a secretor

i nhi.bitor_(SLPI), an IL-6 inhibitor, an
ant body. + 0 SPEEy RSP ARRER T L eth bt Rbien 25 anbpctode:

-1 nhi bi - i ndi i | L-18 anti body, an Interl eukin-1
i nhi bitor, gﬂ?b:%‘ 8n b ngrhggﬁpgl;o ein, an ﬁ/__

y to (-8, an IL-18 inhibitor, an

G

protein, an IL-18 antibody, an Interleukin-1 converting enzyme (1CE) modulator, a

converting 18 binding
fibroblast growth factor (FGF), an FGF modulator, a PAF antagonist, a
keratinacyte growth factor (KGF), a KGF—re{ated_ molecule, a KGF modulator; a
matrix metalioproteinase (MMP) modulator, a nitric oxide synthase (NOS)
modulator, a modulator of glucacorticoid receptor, a modulator of glutamate
receptor, a modulator of lipopelysaccharide (LPS) levels, a noradrenaline, a
noradrenaline mimetic, and a noradrenaline modulator. |

A method of treating an osteopenic disorder may be provided, comprising
administering a pharmaceutically effective amount of an antibody. A method of

treating an osteopenic disorder can comprise administering a pharmaceutical
composition. '




fibroblast growmh factor (FGF), an FGF nodul ator, a PAF,-ARL Shas
keratinocyte growh factor (KG), a KG--rel ated m)l ecule é‘%@é 8u| at or;
a matrix netalloproteinase (MW) nodulator, a nitric oxide synthase (NOS)
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the antibody as defined ove ni nt f the present invention
provi desafﬁ'bﬂg)éaéfje@?daﬁhor'%ody as defined above in the manufacture of a

medi cament foR fif@aldoRe SMHRSHBR Thentidh 395\%’155 %rhas% @ﬁ% %Hgbot@ Lenth

aspect of the present invention provides use o defi ned
‘above i ndeffied nghayeait Uhee”@ﬂ‘ifécﬁh'@jloéaﬂmmdﬂfmerﬁ rfeqtieatingrani n$tBamrm ory

disorder in a patient,

A tenth aspect of the present invention provides a use of an antibody as
defined above in the manufacture of a medicament for treating an inflammatory

condition with attendant bone loss in a patient wherein the medicament further
comprises at least one therapeutic agent selected from a bone morphogenic factor,
transforming growth factor-8 (TGF-B), an interleukin-1 (IL-1} inhibitor, IL-1ra,
Kineret™, anakinra, a TNFa inhibitor, a soluble TNFa receptor, Enbrel™, etanercept,
an anti-TNFa antibody, Remicade™, infliximab, a D2E7 antibody, a parathyroid
hormone, an analog of a parathyroid hormone, a parathyroid hormone related
protein, an analog of a parathyroid hormone related protein, a prostaglandin, a
bisphosphanate, an alendronate, 'ﬂuoride, calcium, a non-steroidal anti-inflammatory
drug (NSAID), a COX-2 inhibitor, Celebrex™, celecoxib, Vioxx™: rofecoxib, an
immunosuppressant, methotrexate, leflunomide, a serine protease inhibitor, a
secretory leukocyte protease inhibitor (SLPI), an iL-6 inhibitor, an antibody to IL-6, an
IL-8 inhibitor, an anﬂbody to IL-8, an IL-18 inhibitor, an IL-18 binding protein, an 1L-18
 antibody, an OX40/0X40L modulator, a 4-1BB/4-1BB ligand modulator, a CD28/B7
moduiator, a CD40/CD40L modulator, an ICOS/B7RP1 modulator, an AGP-
3/TACI/BAFFR modulator, an Interteukin-1 converting enzyme (ICE) modiJlator, a
fibroblast growth factor (FGF), an FGF modulator, a PAF antagonist, a keratinocyte
8




condition with attendant bone loss in a patient wherei nztgfz RiLe
further conprises at |east one therapeutic agent selecte Yrom a
nor phogeni c factor, transformng growh factor-3 (TGF-J3), an
interleukin-1 (IL- 1) inhibitor, 1L-1ra, KineretTM anaki nra, a TNFa

|nh|b|tor sol ubl Far pto nor ITIVl erc an ant.i - TNFa
ant i body¥ ng}ﬁfg?}ar nfq 'gﬁgﬁéﬁl {g Iﬂi@%‘: Wit % lé?fgf hyy S8 hor none,
an ana: ogetm}!lomotmafaae Wﬂn’ﬁﬂﬂﬁtme,a ajtrmbadélwyotrﬁsélcmmmemomhlalbeda prot ein,
an anal o a_parat or ere rotel n

b1 sphos pgetr BEGECTERRE HPaTey Bubfo e by fefidt 2Bk 3 BRuRR "

anti-i nfd:famnspblgasacchairqumﬂﬁwv@bs amo@a}(eﬂalmahamoraﬂrenaﬂieéeﬂumekff,l\andcml ecoxi b,

Vi oxxTM I mmunosuppr essant, nethotrexate, |eflunom de, a
serine p'?od?%rggg'nierm?cﬁﬁ'qtg a secretory |eukocyte protease inhibitor

(SLPI), an | LAGelendnthiaspect ohtheapreserddyvention pragidegm useLofgn aiibBeY 8%, an

bbby 3 AR S i 9 i L 1

- CD28/ B7 cm'(uidlohaw@”r attandzd4 (7oBEMioss rﬂmcmlpabem whgieinChe/ BerRamgad fiiebr , an

AGP- %&EA %Bl b“éa‘{h%Fa . LRLATde r&ncéjﬂé(x?er Fn'oﬂﬂio BAiY '?Ect&ﬂ CE)
ol PSR SR o8

nodul ator ast ctor ator,
ant agoni t:ansftamlm aafq)wibcia@ortﬁ Z(Taﬁeié)enﬁjérln@dgﬁ@'ﬂmﬂﬂ—hﬂf HHWP'" ( I|4€;‘13‘)5l a

G- el gl sttlie, 2TKFE W 2 Sile INFRL Lo ER Bl pEQDBlcBaoe (MP)

nmodul at or, I C oxide s nodul at or
gl ucocor ai mtid'NF@k:emmﬁy. Remighged!, oqnﬂrg;qmz@q (7 &RETeantiodyt or ParathyEiIl at or  of

| i popol ys#, é,sagha n ddlfod b %Sa?atﬁw,gb@ nGmfte agy %a%ltm&d RorfiRyradfepiad i ne

m netic,’ nor adrenal | ul at or. n el event h aspect of the present
i nventi opromrmvardagalag usfea afarathyraist hpoesneasslatg@firelel. #heiestaghandie 2

manuf act %)’igg% %éh%a@@ddncﬁgmgngtg reddrgat &aﬂ&ufﬂ%%ﬁ%ﬁéﬁd@?antﬁﬂﬂ%?ﬂa% with

at t endan 0SS 1h a patient vvhere| n the medicament further conprises
at | east doge(NSAPhpe UEDX-2 dgaipitos.e Cetabseif.r eeleeBbn¥ionsr prefgenils aact or,

} [agff Or M AhBLEMEE A C hdrdRrekdE Bundifidd, Nhe sk droteabd Linfibitbh4 bi tor,

secretory leukocyte protease inhibitor (SLPI), an IL-6 inhibitor, an antibody to 1L-6, an
IL-8 inhibitor, an antibody to [L-8, an IL-18 inhibitor, an IL-18 binding protein, an IL-18
antibody, an OX40/0X40L modulator, a 4-1BB/4-1BB ligand modulator, a CD28/B7

_ modulator, a CD40/CD40L modulator, an ICOS/B7RP1 modulator, an AGP-
3/TACHBAFFR modulator, an Interleukin-1 converting enzyme (ICE) modulator, a
fibroblast growth factor (FGF), an FGF modulator, a PAF antagonist, a keratinocyte
growth factor (KGF), a KGF-related molecule, a KGF modulator; a matrix
metalloproteinase (MMP) modulator, a nittic oxide synthase (NOS) modulator, a
modulator of glucocorticoid receptor, a modulator of glutamate receptor, a modulator
of lipopolysaccharide (LPS) levels, a noradrenaline, & noradrenaline mimetic, and a
noradrenaline modulator.

_A twelfth aspect of the present invention provides a use of an antibody as
defined above in the manufacture of a medicament for treating rheumatoid arthritis in
a patient wherein the medicament fuﬁher comprises at least one therapeutic agent

. selected from a bone morphogenic factor, transforming growth factor- (TGF-B), an
interleukin-1 {IL-1) inhibitor, IL-1ra, Kineret™, anakinra, a TNFa inhibitor, a soluble
'TNFa receptor, Enbrel™, etanercept, an anti-TNFa antibody, Remicade™, infliximab,
~a D2E7 antibody, a parathyroid hormone, an analog of a parathyroid hormone, a
. parathyroid hormone r_elated protein, an analog of a ' |
8a




Kineret TM, anakinra, a TNFa inhibitor, a soluble TNFa rel ™,
etanercept, an anti-TNFa anti body, Rem cade"", inflixi %ﬁ@?i}%ﬂ@éﬂg

anti body, a parathyroid hornone, an anal og of a parathyroid hornone, a
par at hyroi d hornone related protein, an analog of a parathyroid hornone
related pr in ost i hosphonat e, an al endronat e,

ot r ag| andin, a bisph )

fluori de,paé%‘ﬁ%ﬁolﬂn%oﬁﬂﬂ%en-"glag@dgiqﬁtﬁman?i P'Bﬁqagéﬁi’ﬂﬁt Gt yisrflogghenabal By, a COX- 2

i nhi bi t orgler@zbredte etrldride etacian, b n}ﬂfh-f@?é}@i-éélj%ntifi@fia@ﬁﬁétbhﬁ dily (NSAID), a hi bi

I Mmunosu a tr at [ un , a_Serilne pr ot ease 1 nhibltor,

a secr ef@é&%@ﬁ{gg%rggg?%ﬂrﬁeﬁa‘? GONRi E{i"t"‘g']r;p (C%?_CPP‘P; agimmunesyRlesiior , an

fan';] @ Ep?y methbttslzﬁte, mﬂg_ndn‘u'gd& & aériirtei @ratreaseamlhméiﬂéb@e&?gogy %hk@ayt@%r)t&elg/s‘%)smo'_

I nni plrtor.,, . - | .n rotel n, n - antl pody, an (

el at o8l GRE = I1 SRR G sRinety 10 I8 oo Ebiphioter. cngatosbid o

CDéLO{ CD40L-8pad :ul-as hibiter) ahQOS/BEAREAg m::h,adrm_na?égé.ﬁgﬁyda?{ OREB/ORABER

nodul at or A nt e I n-.l.convertin enzyne nodul ator, a

T brobl advodiasbe B FAGHA g Bhducls. RGPSt modidier sopaubRast . a

ke(r]I alt | tnomywcmtat@rr Oant hCO&fB{nﬁ( K@ulat&,'ﬁzﬁ%@mﬂrﬁﬂ?ﬂw ;ﬁod@attlSF?Fan -

nodul at ofr; - natrix netall opr I Na ) noaul at or a ntitric oxide

synt hase ‘WRE%NW%5mvg{tg\g,en§ym§r5@“{ﬁ3ﬂ@?a5qn 3 fibroblast growl) @oios fdelorn a

nodul at oF GIf mgtiulbtarmat RAF actagorist, a Rerifotyas growth Bktol (KPP LY RNaEd de (LI PS)
nor adr enal i i i nor adr enal i ne

| evel s, nor adr e i ne e mnetic,_and a e
rm\d/ul Zt O?r}ol% R&kl 'Hg%‘ﬁ@f’“o"’f A W@@WP*@'W%&MW Begvipipesa ditlige of an
ant i body osigle sgrathaseeNGR)orulatord, BensTIMIbESE WicBcaticold PREbeRMEmMbdligior t r €at i ng

r heumat oi rthritis i a patient wherejn the nedicanent further conprises
at | east Ogn@U{aﬁgteapr&&?& r'aj‘gdpo‘?’ﬂ%‘f’%c?ed'p]opﬂﬁagdﬁfw& fbPpholguelsc 4 ac{n(;r,

t r ansf or noragrepatingg, b rogatiremaliRe (MBELE)and @mhorddiéeiihe wdditalor( | L- 1) i nhi bi tor,

I L-1ra, Kineret/[ nal ki nr, a TNFa inhibitor, a soluple TNFa receptor,
Enbrer i ot Sibrean Rantithe bR nTHoay s Bt P 2T ARYO Ab. o
D2E7 ant dé&foey, abavear thehysraifattiversianeesdissmeanabogeihg dopan@ishyssotigieior mone, a

para.thyr%d hornmone rel ated protein, an analog of a 8a 27 Decenber 2005
wiin cancer. -

BRIEF DESCRIPTION OF THE FIGURES
[027] Figure 1 shows a cDNA sequence encoding the aOPGL-1
antibody heavy chain.(SEQ ID NO: 1),

{028] -Figure 2 shows the amino acid sequence of the aOPGL-1

antibody heavy chain (SEQ 1D NO: 2).

[029] - Figure 3 shows a cDNA sequence encoding the aOPGL-1

antibody light chain (SEQ 1D NO: 3).

[030] Figure 4 shows the amino acid sequence of the cOPGL-1

antibody fight chain :(SEQ ID NO: 4).

8b .




parat hyroi d hornone related protein, a prostaglandin, a @éﬁéﬁﬁ;‘%t—‘%@é e, an
al endronate, fluoride, calcium a non-steroidal anti-inflamatory drug
(NSAID), a COX-2 inhibitor, Cel ebrexTM celecoxib, VioxxTM rofecoxib, an
i munosupnw@seAE , nethotrexate, |eflunom de, a seri ngraispdRaEe | nhi bitor,
a secretory | eukocyte protease inhibitor (SLPI), an IL-6 inhibitor, an
anti body to ILs an |1L-8 inhibitor, an antjbody to 1L-8, an |IL-18

i nhi bitor, anlf‘?{ﬂls bi BW&%%%?CWG!*EAWV af rsigOP &k~ DsammaoxaoL

nodul ator, a 4-1 BB/ 4-1 BB |ligand nodul ator, a CD28/B7 nodul ator, a

~ cp40/ coadight Gﬁ?dfh%@@??'%ﬁ'%@%ﬂ@?ﬁbﬂ-K@mﬂa@ﬁRﬂ&n AGP- 3/ TACI / BAFFR

nmodul ator, an Interleukin-1 converting enzyne (I CE) nodul ator, a

fi broblast gr 8% f act drigyre@dhowsra sahematio didgnararof the FOFGAAL lyGi st, " a
keratinocyte growth factor (KG), a KG-related nolecule, a KG nodul ator;
a mat ri x heatwnthaip eaprEssian @lasMi®)ORELMAYGR2/pDSRA1Y i ¢ oxi de synt hase (NOS)
nodul at or, a nodul ator of glucocorticoid receptor, a nodul ator of
glutamate recfaspr, a rEigueTtPowsidostRIBpEhIEABNHY SFadPER) thevel s, a

- noradrenaline, a noradrenaline mnetic, and a noradrenaline nodulator. A

t hi rt eenigdp@eRssiedHIAlgifer esent invention provides a use of an antibody as
defi ned above in the rmanufacture of a nedicanent for treating bone | oss

associ at ed f cancerg; I : L I Figure 1
shows a cDNA\ALdg’ch]Lence eﬂ%‘_@gP%"PEg%W‘“@ﬁ%&%}‘ﬁ@ﬁ%ﬁ@ﬁé n. (SEQ ID
NO. 1). Bgé@/?@cﬁ;re 2 shows the am no acid sequence of the aOPG.-1

ant i body chain (SEQID NO 2) [029] . Figure 3 shows a cDNA sequence

encodi ng the -1 aiti bady 1ight, .chai Q. .l. DNO 3). [030] Figure 4
shows the ani ﬁggfgl d s dﬂ}gﬁgé%B‘P’S?rnﬁb'Mqéggbﬁlt’P'B@BQW pﬁ%ﬁ'—'chai n (SEQ I D
NO. - 4). 8b 27 Decenber 2005

coated EIA plates by soluble OPGL.

[036] Figure 10 shows specific binding of aOPGL-1 to OPGL-
 coated EIA plates. |
J037] Figure 11 shows dose-dependent inhibition of osteoclast

formation by aOPGL-1,
[038] Figure 12‘shows dose-dependent inhibition of OPGL binding |
- to ODAR by aOPGL-1.
[039] Figure 13 shows the mean serum concentration time profiles
after administering a single dose of aOPGL-1 o Cynomolgus Monkeys.
[040] ~ Figure 14 shows the mean percent change in serum N-Tx
concentration after administering a single dose of aOPGL-1 to Cynomolgus

Monkeys.




WO 03/002713 PCTI US02/ 20181 [031] Figure 5 shows a scheypblgedbadPoag of the
aOPGL-1 kappa light chain expression plasm d aOPG.- 1- Kappa/ pDSRal19. [032]
Figure 6 shows a schematic diagramof the aOPGA.-1 1g& heavy chain
expressi o @pasmd d, aOPGL- 1- 1 g&1 pDSRal9. [033] Fi gur ectasioes:
dose-dependent binding of aOPG.-1 to OPG.-coated EIA plates. [034] Figure
8 shows speciidiﬁ bi ndi of aOPCG.-1 to nenbrane- bound QPGE.._[035] Figure 9
shows i nhi bi t (8]0 aoPdgure 13 shawsdhe meap@ercepbshangedn Aripe T8 by sol ubl e
OPG.. [036] Figure 10 shows specific binding of aOPGL-1 to OPGL- coated EIA
pl at es. [09B@gntrEtign aiten adminisieringss singlesiose oh tOP@A-bia Cymovlgusst eoc! ast
formation by aOPG.-1. [038] Figure 12 shows dose-dependent inhibition of
OPGE. bi ndonkeys.o ODAR by aOPGL-1. [039] Figure 13 shows the nean serum
concentration time profiles after adm nistering a single dose of aOPG.-1

t o Cynonol gus[oM2hkeys. Hig#e]16showsanfiBodhsusiiveedTRgatiessamt. change in
serum N -Tx concentration after admnistering a single dose of aOPGE.-1 to

Cynonol gusncértrioN imebréfllePanerifhindfiing YRiRgé @esd sPaBEELUBRY/ 20181 [0411

- Figure 15 shows the nean percent change in urine N-Tx concentration after
adm ni st@))ngg.,oqb@im&l,@yg_ose of aOPA.-1 to Cynornol gus Monkeys.

[043] Figure 17 shows the amino acid sequence of the aOPGL-1
antibody heavy chain variable region (SEQ ID NO: 13),

[044] Figure 18 shows the amino acid sequence of the aOPGL-1
antibody light chain variable region (SEQ ID NO: 14).

[045] Figure 19 shows a cell culture process for production of
aOPGL-1.
[046] Figure 20 shows the serum calcium percent change after

administering a single dose of dOPGL-1 to Cynomolgus monkeys.
[047] Figure 21 shows the mean serum Alkaline Phosphatase
percent change after administering a single dose of aOPGL-1 to Cynomolgus

monkeys.

DETAILED DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS
[048] The section headings used hersin are for organizational
' purposes only and are not to be construed as limiting the subject matter .
described. All references cited in this application are expressly incorporated by

reference herein for any purpose.

10




- [049]. Standard techni ques nay be use

[042] Figure 16 shows anti body positive and negative sew?bcgrggé,g/@bgation
time profiles after adm nistering a single dose of aOPA.- to nonol gus
Monkeys. [043] Figure 17 shows the am no acid sequence of the aOPG.-1

ant i body wieawyz7¢hai n vari able region (SEQ I D NO 13). wfigure 18 shows
the am no acid sequence of the aOPG.-1 antibody |ight chain variable

regi on (i%? LD NO 14). [045] Figure 19 shows a cell culture process for
product i B¥ONEOPGL- 1. 1046] Figure 20 shows the serum cal ci um percent
change after ad,mnistering a single dose of aOPG.-1 to Cynornol gus
nonkeys. [047]048]gure Biardarddectniguesanaysie useddok mcombirimb NGt ase per cent
change after adm nistering a single dose of aOPA@.-1 to Cynonol gus nonkeys.

DETAI LED diigeari¢vtidersyniheSER i sEBchFRBERIEMASRIMENOH(e.§.048] The section
headi ngs used herein are for organizational purposes onlyand are not to be

const r uelextroporatiohNiipofdtsion) H ieginalib réfttions 886 gﬁﬂg&@tioﬂéchﬁﬁh% ences cited

in this, application are expressly incorporate reference herein for

y
o] ot P e e <P oo S AR oM ol cot e
1 pof ect rseg AP sHeSai heCeit ot Suélaobd BB TR foP¥shs Behpindeeend mmy be
Becompl | SREFEHS i bf o8BRY e BleSaaRbi e o ohvaronl wgthoRs Walohni ques
and - known in the art and as described in various general and more specific
references that are cited and discussed throughout the present specification.
See e.g., Sambrook et al. Molecular Cloning: A Laboratory Manual (2d ed., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1989)), which is
incorporated-herein by reference for any purpose. Unless specific definitions are
provided, the nomenclatures utilized in.connection with, and the laboratory
procedures and techniques of, analytical chemistry, synthetic organic chemistry,
and medicinal and pharmaceutical chemistry described herein are those well
known and commonly used in the art. Standard techniques may be used for
chemical syntheses, chemical analyses, pharmaceutical preparation, formulation,
and delivery, and {reatment of patients. |
[050] As utilized in accordance with the present disclosure, the
following terms, unless otherwise indicated, shall be understood o have the
following meanings:

[051] ~ The term “isolated polynucleotide" as used herein shall

mean a polynucleotide of genomic, cDNA, or synthetic origin or some

11




procedures may be generally perfornmed according to convgfanéggﬁggerggégods
well known in the art and as described in various general and nore
specific references that are cited and di scussed throughout the present

speci fi cg¥g @mozr1oee €. 9., Sanbrook et al. Ml ecul ar Oﬁhggz'mfleabor atory
~Manual (2d ed., Cold Spring Harbor Laboratory Press, Co pring Harbor,

N. Y. (1989)).. i is. incorparategd herei ference for any purpose.
Unl ess s-&?ﬁq’]?%ﬂgg‘?’ﬁ%iv éi., rtug,p ﬁq@éﬂphﬁﬁléoiﬁ%?éﬂeiy'&‘fqmeu(i lized in
connectiqn with, and the |aboratory procedures and techniques of,

anal yt i cdf netrsseeiaied with al aea pertigh gha pelyaueaetide ip whichibefsaiatachal  and

phar maceutical chem stry described herein are those well known and

commonl y Relegcieatidelds found isnahuer(d) is doked iguaepolymyclentideshithfibis notheni cal

synt heses, chem cal anal yses, pharnaceutical preparation, fornulation, and
del i very linkeditct ineaturenor (8) dped natrosur ih 0aflie As pattiof adedei seqaenes.dance with
the present disclosure, the followng ternms, unless otherw se indicated,
~shal | be unde[gg2pod t o Travienhhigolatedl growinTdefeRanitd Bereil ARdds 4he term

- "isolated pol ynucl eotide" as used herein shall nean a polynucl eoti de of
- genoni c, erod&y BY ROINAC rédontHiran® RNZO 98 syrthétic 005 WO 03/002713
PCT/-US02/ 20181 conbi%ation t hereof, which by v€r§ﬁgﬁo Q#?% origin the

S ) SR A M 5,
natur o, P Forl Bk bt s KRB 1ol Whirploins vl e Seficence. [ 05

The term "isol ate rgtein” referred.to herein nea a rotein encoded b
cDNA, re@8Wn%ﬂt'?rﬁ%A&eoﬁa'§?/?ﬁ‘??@5i (633(;5:} ?’ﬂ?rﬁsﬁ?rdrl%\’o?@&f@mpqﬁ?rﬁﬁh t her eof , y

which (1) is free of at |east sone proteins with which it would normally
be foundSPg§s.icf (Ddaestnojopgurin BAUEE. ot her proteins from the same

[053] The term "polypeptide” is used herein as a generic term to
- refer to native proteins, or sequernces that have deletions, additions, and/or
substitutioné of one or more amino acids of the native sequence. The term
“polypeptide” also encompasses aOPGL-1 (as described below, SEQ ID NO: 2
and SEQ ID NO: 4), or sequences that have deletions, additions, and/or
substitutions of one or more amino acid of dtOPGL-1. According to certain
embodiments, the invention comprises the human heavy chain immunoglobulin
molecule represented by Figure 2 (SEQ ID NO: 2) and the human light chain
immunoglobulin molecule representéd by Figure 4 (SEQ ID NO: 4), or fragments
. or analogs thereof.
| [054] The term “naturally-occurring” as used herein as applied to
an ob}ect refers to the fact that an object éan be found in nature. For example, a

polypeptide or polynucleotide sequence that is presen’t in an organism (including
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source, e.g., fromthe same species, (3) is expressed by, berd 3 a
different species, or (4) does not occur in nature. 0?3?)8%%{5' ‘?erdr%[ép

"pol ypeptide" is used herein as a generic termto refer to native

prot ei nswpgzegeiences that have del etions, additions,pcgr@iRhist
substitutions of one or nore am no acids of the native sequence. The term

Upol ypept ji.de" enco. ) aOPA. -1 (as described bel ow SEQ ID NO 2
and 5201 i URes Py Pea IS ORRARA oo i ib BB B0 KN Hasiat beRE - and o
substitutions of one . or nore anmno acid of aOPG.-1. According to certain
enbodi nedﬂ%"%PH%'Yifﬂ%f?ﬁq RBhmag ipihedaboraiasy alpharvisaisyhateralnocawringsgl obul i n
nmol ecul e represented by Figure 2 (SEQ ID NO 2) and the human |ight chain
i munog! obul i 1091 ecul eTheciermseperatiytinked" psrused hegirafersie  4), or
fragnents or anal ogs thereof. [0541 The term 'naturally-occurring” as used
her ei n ascamppirieats that arain aglatnshif permitting theen foefahctidmain tier infeindeti can be
found in nature. For exanple, a polypeptide or pol ynucl eotide sequence

that is masmt Fonegamsle gabormstrol 6equdnedi"ogeraBly ke d6 BlRxing005 WO 03/ 002713
- PCTI USO2/ 20181 viruses) that can be isolated froma source in nature and

whi ch ha%quén@@iemgatbatirea&drp@%ymefr%ggi]fésﬁén%Ytri@%,di éi&@@@%’@r atory or

otherwi se is naturally-occurring. | The term "oper I'nked" as used
Funct | on S o Ea endETRAREAS Sompai@Ui e ol SahBdh? OF Coquence
expreasi on of 8 coa, reashcotfty Etinkean B8 feeo B8 ol one. conpart i bl ¢
her ei n r EPBPLeRgid HGREES wblt S Hifech BeSinesion auy OFEBIG oo expr essi on
: g? ds 3 (r:ﬁce&%ﬁ{ng%e%enc%g% Gv ic?xetﬁg}? gfeel%ageod. V\"Ihl';fs'crt]a\tflrrclaen:%;c sﬁgﬁ cLAt?o%t ed. The nature

sequences may differ depending upon the host organism. According to certain

embodiments, control sequences for prokaryotes may include promoter,

ribosofnal bihding site, and transcription termination sequence. According to

certain embodiments, control sequences for eukaryotes may include promoters

and transcription termination sequence. In certain embodiments, "control

sequences” can include leader sequences and/or fusion partner sequences.

[0_57] ' The term "polynuclectide” as referred to herein means a
polymeric form of nucleotides of at least 10 baseé in length. In certain
- embodiments, the bases may be ribonucleotides or deoxyribonucleofides or a
modified form of either type of nucleoctide. The term includes single and double
stranded forms of DNA.

[058] The term "oligonucleotide” referred to herein includes

naturally oceurring, and modified nucleotides linked together by naturally
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.deoxyri bonucl

sequences may differ dependi ng upon the host organism ffﬁ%grjng'é’rztoﬂscertai n
enbodi nents, control sequences for prokaryotes may incltde pronoter,

ri bosomal binding site, and transcription term nation sequence. According
to certaiwp @meses ments, control sequences for eukaryotRgytayohdic! ude
pronoters and transcription term nation sequence. In certain enbodi nents,
“control sequences" can include | eader sequences and/or fusion partner
sequence9ccypsg;| andder nasy-naturglly genuelingriicgpucieatidedingagesd t o herein neans a
pol ymeric formof nucleotides of at |east 10 bases in length. In certain
enbodi ne@ligonudieotitesete applynucledtitersubsebgéntsallymompeisingra lengthaifeot i des or a
nodi fied formof either type of nucleotide. The termincludes single and ,
doubl e g00dades of fawes. bf cdildih erhbodiinetse oligonicleotidegpcaradiodoGdde” referred to
herein includes naturally occurring, and nodified nucleotides |inked

t oget her phyeditishgth! ¥n daitah elBe@ALs, SAGonUNRAGEDARAD3 1BCI4, 803620181

occurring, and/or non-naturally occurring oligonucl eotide |inkages.

QLT gonuC 9918 IRR oPD6 84D Padklf e . (O RRAIGEI AR b irghBifarkieR a | enat h

of 200 bases of fewer. In certarn'e I ments, ol1gonu es are 10 to

60 b | | L ' , | id 2, 13,

14, 15, DpubutiE Hhiided, 3.4 147 8" HEGHSHERICN of % dBMTREL] (T ot e iy
be singl e st ded daubl t ded .a.. f ' he. t ti f
2" gone. NGRS Gon o Bt RaR g Senst i antifine Higblie Q8L o ot Sence
Geonyr | bonucl BB des. arietsb Rabiraly seremomEaRes WM oa nuci cot | des”

i ncl udes nucl eotides with npdified or substituted sugar groups and the
| i ke. Theeoxywibanueeotisies aor sbonurleotidera e termmanedilied mrdleniides| eot i des
| i nkages such as
includes nucleotides with modified or substituted sugar groups and the like. The
term "oligonucleotide linkages" includes oligonucleotides linkages such as
phosphorothioate, phosphorodithioate, phosphoroselenoate,
phosphorodfselenoate, phosphoroanilothioate, phoshoraniladate,
phosphoroamidate, and the like. See, e.g., LaPlanche et al. Nucl. Acids Res.
14:9081 (1986); Stec et al. J. Am. Chem. Soc. 106:6077 (1984); Stein et al. Nucl.
Acids Res. 16:3209 (1988); Zon et al. Anti-Cancer Drug Design 6:539 (1891);
Zon et al. Oligonucieotides and Analogues: A Practical Approach, pp. 87-108 (F.
Eckstein, Ed., Oxford University Press, Oxford Eﬁgland (1991)); Stec et al, U.S.
Pat. No. 5,151,510; Uhimann and Peyman Chemical Reviews 90:543 (1990), the
disclosures of which are hereby incorporated by reference for any purpose. An
- oligonucleotide can include a label for detection.

[060] Identity and similarity of related and polypeptides can be

readily calculated by known methods. Such methods include, but are not limited
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phosphor ot hl oat e, phosphorodi t hi oate, phosphorosel enoat
phosphor odi sel enoat e, phosphoroani |l ot hi oate, phoshor ani ?gé)aetcgr:nber 2005
phosphoroam date, and the like. See, e.g., LaPlanche et al. Nucl. Acids

Res. 143,2100@,],022;3986); Stec et al. J. Am Chem Soc. 19}%&&%@20‘811984); Stein

et al. N clds Res. 16:3209 (1988); Zon et al. Anti-Cancer Drug Design
6:539 (1991); Zorn et al. digonucleotides and Anal ogues: A Practi cal

Appr oach IO,ﬁéB?S@ESQO@C{ iR Computstianah Molagular Biglegys Lesk, Vels,iady, ®xfest, Oxf or d
England (1991)); Stec et al.. U S. Pat. No. 5,151,510; Unl mann and .Peynan
Cheni cal URiversitydregs, Hlesr Yaisq0988)t Biecoripstirigo inforesatict antdiGdnomiee her eby

I ncorporated by reference for any purpose. An oligonucleotide can include

a | abel Pogjects! Smith,MW.[ 860 AchdtanitiFryss2 NewsYork (#993)yCeimpter at ed and
pol ypeptides can be readily cal culated by known net hods. Such net hods

i ncl ude, ARHlysigof SBEliendeMAtadPad 1 ﬁgri@_ﬁ%,’m?én@@ﬁﬁin\!\ﬂ.@?/

892 Alian
PCT/ 11S02/ 20181 to, those described 1 n Conputational Noletul ar gi ol ogy,

I nformat FsspRaw el ook SUiiob SRR Niebuld Hiolgdy BB 0™ e’
York (19 . ' y&i f . . t iffin, AM,
and a1 1 PafeaBERPRss (A0 Sodcon MRANSRETE, BpSRuoMipnTsequence
Anal ysi s_in_ Ml | i QI i nj Al 1 c P 1987);
Sequonce DRREPY L 95B ME Stoen kerp, New Vet (1 B el ot b a§iamy o ock on
Press, New York 1991%; and Carillo et al., SIAM J. Applied Math., 48:1073
(1988). fotyliepMaias Fad0{HE® to deternine identity are designed to give

the | argest match between the sequences tested. Methods to determ ne
identity ard0@Hscri beBraferrediethadg tedaiermineddentity arecdesignegrtagive Preferred
conput er program nethods to determne identity between two sequences:
i ncl ude, thedargastanatehb tbetwasn the sequerides €306 pMethoaisip detenpine idemtitydi ng GAP
(Devereux et al!., Nucl.

are described in publicly available computer programs. Preferred computer

program methods fo determine identity between two sequences include, but are

not limited to, the GCG program package, including GAP (Devereux ef al., Nucl.

Acid. Res., 12:387 (1984); Genetics Computer Group, University of Wisconsin,

Madison, WI, BLASTP, BLASTN, and FASTA (Altschul et al., J. Mol. Biol.,

215:403-410 (1990)). The BLASTX program is publicly available from the

National Center for Biotechnology Information (NCBI) and other sources (BLAST

Manual, Altschul ef af. NCB/NLM/NIH Bethesda, MD 20894: Altschul ef al., supra

(1990)). The well-known Smith Waterman algorithm may also be used to

.determihe identity.

[062] Certain alignment schemes for aligning two amino acid

sequences may result in the matching of only a short region of the two

sequences, and this small aligned region may have very high sequence identity
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Acid. Res., 12:387 (1984); Genetics Conmputer G oup, Uni
W sconsi.n, Madison, W, BLASTP, BLASTN, and FASTA (Ntégg[aé?ér%?eq)gpqi? .

Mol . Biol., 215:403-410 (1990)). The BLASTX programis publicly available
fromthe g}@ 9p3al Center for Biotechnol ogy |nformati@priA§zBhigsand ot her
sour ces ? LAST Manual , Altschul et al NCB/NLM NI H Bet hesda, MD 20894,

Al tschul et al., supra (1990)). The well-known Smith Waterman al gorithm
may -al so &)@ndh@@ﬁhﬂ)e-raiemeraig'rﬁfﬂ:ahﬂmiationghip[b@ﬁﬁen@het\ﬂu)fuileiéh@hnent schenes
for aligning two am no acid sequences may result in the matching of only a
“short regicgnentes. Meccomlingly; d| certain ©mbadimdrits, the selbtiedlalighaent mgthed nay have
very high sequence identity 15 27 Decenber 2005 WO 03/002713 PCTI US02120181

even t hoy®AR pogfarhwill festilidn ahisfigithehtthat Spans Bt RBaSB0\B&ighiBes t Wo
full -l ength sequences. Accordingly, in certain enbodlnents t he sel ected

al i gnnmentAmbRedis dfpRa | result in an alignnment that spans at
| east 50 rﬂcontlguous am&{}eﬁﬁb@?% Yﬂgjf the target polypeptide. [063] For

Tniver ity of Wfcone: noresafbly “EW%%IS@%F@Q%@M@%M% ch' t he

t d be det I t I
matchi ng (G CF@*?@QU&%W; o inorsi, e A
by th I t nbodi t | t whi ch
41 cul at oief iepartent 2ediense g Rdp t%ﬁie"“ﬂ\?g%g@g e S

average of t he di agonal of the conparison matrix bei ng used; the
" di agonalmatehing pé theligeepesiive aminnacids §heiaatched esparm, pe etepmingdibyo aci d
mat ch by the particular conparison nmatrix)- and a gap extension penalty
(whi ch i sheialgarithyn)1/ln certdimembodinents, ogamopeningpersityy(whichds wel | as a
conmparison matrix such as PAM 250 or BLOSUM 62 are used in conjunction
wi t h t he calogtated as8Xlive avesrage diagohaldiheeavaragadiayenaltisthe average of
the diagonal of the comparison matrix being used; the “diagonal” is the score or
number assigned to each perfect amino acid match by the particular comparison
matrix) and a gap extension penalty (which is usually 1/10 times the gap opening _
penalty), as well as a comparison matrix such as PAM 250 or BLOSUM 62 are
used in conjunction with the algorithm. In certain embodiments, a standard
comparis'on matrix (see Dayhoff et al., Aflas of Protein Sequence and Structure,
5(3)(1978) for the PAM 250 comparison matrix; Henikoff et al., Proc. Natl. Acad.
Sci USA, 89:10915-10919 (1992) for the BLOSUM 62 comparison matrix) is also
used by the algorithm. |
| [064] In certain embodiments, the parameters for a pblypeptide
‘sequence comparison include the following:
Algorithm: Needleman et al,, J. Mol. Biol., 48:443-453 (1970);
Comparison matrix: BLOSUM 62 from Henikoff et al., supra (1992);

Gap Penalty: 12
Gap Length Penaity: 4
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conparison matrix (see Dayhoff et aL, Atlas of Protein zﬁegglgém% 85
Structure, 5(3)(1978) for the PAM 250 conparison matri X; ni (;?P et aL,

Proc. Natl. Acad. Sci USA, 89:10915-10919 (1992) for the BLOSUM 62

conpari sy gRbi7ix) is also used by the algorithm [OGHrdsthAefht @i n
enbodi nents, the paraneters for a pol ypepti de sequence conparison include

the foll ow ng: .,grorhélgm Need] eman et at., J. Mdl. Biol., 48:443-453
(1970); Conpari SOFSREEASTSIMEAEEO0M 62 from Heni koff et al., supra (1992):
Gap Penalty: ?[86§ap Lengi; h P naltly: 4 16 27 Decenmber 2005 WO 03/002713
PCTI US0212018 hr eshol "PrRgiam may begisefid with the-almne parageters.nay be
useful with the above parameters. |n certain enbodi nents, the

af or enentinSrEginRRbediments, fieaforementioned parameterserethe defaulipol ypept i de
conparisons (along with no penalty for end gaps) wusing the GAP al gorithm
[066] As Rasaveies glrmowlﬂﬁﬂde/\mmgarisons'emng)wﬂh napenaityelor ed gass) t hei r
abbreviations foll ow conventional usage. See |munol ogy--A Synthesis (2nd
- Edi tion, usinggdhe@ARBIgonthrh). R G en, Eds., Sinauer Associates, Sunderland,
Mass. (1991)), which is incorporated herein by reference for any purpose.

St er eol somer s [466]9. , D-ATus®d REMShetivehYonVEMoaF ARKB i@y am no aci ds,
S,

unnatural am no acids such as a-, a-disubstituted am no aci al kyl

ami no  aghélFabbradibtiéngfeliw cBRfLNEbAYusH hfBlogA Bgnfietds Y m‘;‘: S0 be

suitabl e conponents for polypeptides g?'otgﬁgm%r esen
LGB £0s 8l o K e e S el SRR v 2T e
N-acetyl §fLdsNEraoh), which is incorporated herein by reference for any purpose.
Stereoisomers (e.g., D-amino acids) of the twenty conventionai amino acids,
unnatural amino acids such as a-, o~disubstituted amino acids, N-alkyl amino
acids, lactic acid, and other unconventional amino acids may also be suitable
components.for polypeptides of the preseht invention. Examples of
‘unconventional amino acids include: 4-hydroxyproline, y-carboxyglutamate, -
N,N,N-trimethyllysine, &-N-acetyllysine, O-phosphoserine, N-acetyiserine, N-
fonnylmefhionin’e, 3-methylhistidine, 5-hydroxylysine, o-N-methylarginine, and
other similar amino acids and imino acids {e.g., 4-hydroxyproline). In the
polypeptide notation used herein, the lefi-hand direction is the amino terminal
direction and the right-hand direction is the carboxy-terminal direction, in
accord_ance with standard usage and convention.
[067] Similarly, unless specified otherwise, the left-hand end of

single-stranded polynucleotide sequences is the 5' end; the left-hand direction of

double-stranded polynucleotide sequences is referred to asr the §' direction. The
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f or nyl met hi oni ne, 3-nethyl histidine, 5-hydroxylysine, Gzi\bggénﬁ%r%gé“i ne,
and other simlar amno-acids and imno acids (e.qg., 4- roxyproline). In
the polypeptide notation used herein, the left-hand direction is the am no

t er m nal wojsfogStid on and the right-hand direction is therrRiPRYY-t erm nal
direction, in accordance wth standard usage and convention. [067]

Simlarly, unless_specifjed otherwise, the |left-hand end of

si ngl e- st4"5%989ﬂ°§6|15§&4@h% ﬂ@%@ﬂﬁ&%yam%cﬂpms 5eafe@ﬁq;o ahthe ef t - hand
direction of double-stranded pol ynucl eoti de sequences is referred to as
the V di reanscoptionmdieection; zpquenceegions 00 the/oNAsteod hagingdii s302/ 20181
direction of Vto 3' addition of nascent RNA transcripts is referred to as

t he trarsegueped anthei Rivs @ind whicheapedsh tethedyemhef the RN trihEcript aend havi ng t he
sanme sequence as the RNA and which are 5 to the Vend of the RNA transcript

are ref aeferredio a3supstesin sauehesstesar@hce b rethedNABFaedh t he DNA
strand having the sane sequence as the RNA and which are Tto the Tend of

the RNA Harvmgsméisame?i@guémeeémé RIQA 2fd WHRIAETS BeRThE B96R6the [RIGS]

Conservative am no a substitutions nmay enconmpass non- naturally

 oceurri ngragl a6 188 LidietonkBhitinBefudrbeal | v i ncorporat ed by

~ chemical peptide synthesis rather t synthesis in biological systens.
amino acid G es. [GUBPERYeE AR AR bl Rons el mieRab Beta i aea
|0 ! Sy B3 oS YRsRbE vHEh AR SFoad ' 25NV
Thr, Asn ’chgmri]éal %%pt%%i scgl(inﬁ'iesésrg{hegthua{n b4\) sy%?hseisi%:in |B|iiosldgic|:_ |%ysteA£~.%f These
include peptjdornimetics and other reversed or inverted forms of amino acid
moieties.
[089] Naturally occurring residues may be divided into classes .

based on common side chain properties:

1) hydrophobic: norleucine, Met, Ala, Val, Leu, lle;

2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gin;

3) acidic: Asp, Glu;

4) basic: His, Lys, Arg;

5) residues that influence chain orientation: Gly, Pro; and
6) aromatic: Trp, Tyr, Phe.

[070] - For example, hon-conservative substitutions may invofve the

exchange of a member of one of these classes for a member from ancther class.

- Such substituted residues may be introduced into regions of the human antibody
that are hﬁmologous with non-human antibodieé, or into the non-ho'm,ologous

regions of the molecule.
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5) residues that influence chain orientation: Ay, Pro; tic:
Trp, Tyr, Phe. [070] For exanple, non-conservative subs%f?gﬁn(?%esraﬁg§3

i nvol ve-the exchange of a nmenber of one of these classes for a nenber from
~anot her @lpaggez71aSuch substituted residues may be intr gysRehJoi0 regi ons of
t he human anti body that are honol ogous w th non-human antibodies, or into

t he non- honol ﬁ%%s reqi ons, of tnFe nol eculg. 18 27 Decelr_rr%er, 2005 WO

03/ 002713 PCTiUSH2/ 20187 M3k RUCH Ghanges, GCQrding o serialld embedimelitag t o

certain enbodj ments, the hydropathic index of am no acids nmay be

consi der & hydiepathic indexpfidning acids amy hasangklerd: Eacramiaomcd haglex on t he

basis of its hydrophobicity and charge characteristics. They are:

i sol euci heeq aasigned adydiopathiindgx on thechasis ¢fis. gydrophpbieity and ehange (+2. 8) ;

cysteine/cystine (+2.5); nethionine (+1.9); alanine (+1.8); glycine

(-0.4),; charcteristicy, - They)are:s Boleueing-(04 3);;valing ) hleacife ¢+RBP); tyrosi ne

(-1.3); proline (-1.6); histidine (-3.2); glutamate (-3.5); glutam ne

(-3.5); Fgg.gwlahme_((@.aﬁ 'ystemélb?éﬁﬂh re. 3; methionine/@11D; AlafindX+1.8Rd ar gi ni ne
r

- (-4.5). 2] The inportance of the hydropathic am no acid index in _
o or | BRGHBILAF Hyanie RO ene 6 L ogflrt BOPYRRERET alor tood 11
i Lar i, echisti o 25 iahistd 5.5y ditafinas S eSGarib {34751 051 o

e ko P DRRTR PR e s Y opat e ndex, in certain

el uded, andO7l cor: aiTHe GRRRTATHE She hYBEEAieAHID SQHdMdeani ncl uded.  (073]

't is al tssgnfgrnri?‘lgrigtte?aoc%vé Bio%c:rg];(iacatlfilgl.ztnc:%ict]r?1 }Jn tahperotseﬁ'lbig tukégrgtio%g ir? ];he! ai\rlée

Kyte et al., J. Mol. Biol., 157:105-131 (1982). K is known that certain amino acids
- may be substituted for other amino acids having a similar hydropathic index or
score and stfl! retain a similar biological activity. In making changes based upon
the hydropathic index, in certain embodiments, the substitution of amino acids
whose hydropathic indices are within £2 is included. In certain embodiments,
those which are within 11 are included, and in certain embodiments, those within
+0.5 are included.
[073] It is also understood in the aﬁ that the substitution of like
amino acids can be made effectively on the basis of hydrophilicity, particularly
where the biologically functional protein or péptide thereby created is intended for

use in immunological embodiments, as in the present case. In certain

embodiments, the greatest local average hydrophilicity of a protein, as governed
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am no aci ds can be made effectively on the basis of hyd RN
particularly where the biologically functional protei nﬁf(;rB é'B%frééof’ her eby
created is intended for wuse in imunol ogi cal enbodi nents, as in.the
present @asRuoodis certain  enbodi ments, the greatest Iqﬁhsgzyﬁisqge
hydrophilicity of a protein, as governed 19 27 Decenber 2005 WO 031002713
- PCTI US02120181 by the h droph| licity of its adjacent am no aci ds,

“correl at &y thg hydrpplyhmtarmﬁtaagmemanynfaﬁalda,rﬁqr@&ate@wub ifsi.e., with a

bi ol ogi cal property of the protein. [074] The follow ng hydrophilicity
‘val ues himmubeganicitysingirandigenicity, he s with i biologicalproperityofthe protginni ne (+3. 0) ;
| ysine (+3.0); aspartate (+3.0 * 1); glutamate (+3.0:h 1); serine (+0.3);
aspar agi ne (+073); gl utfaeifokovin®hyropitlicity valkes h8ye besh assigred to- 0. 4) ;
praline (-0.5 1); alanine (-0.5); histidine (-0.5); cysteine (- 1.0);

et hi oni fse Mabé 120g y3mel(+3; I 1.8);
tyrosi neﬂ%- 'Zahgﬁd aglhenyllag?éamgme-( g)c yaénd ('?‘r %%%sgﬁg%{eﬁug OE15‘)?1XI n maki ng

¢ E‘g‘”gﬁﬁs?.ﬁ?ﬁﬁ?‘-’%ﬁ@?}” I efe @”ﬁ@%a*éeg‘*’hyﬁ? ?3#??‘5“#% R B i 2
 nel uded O qé%aﬁeﬁ{e*r’?zrbmﬁ*@r@é’é?ﬁﬁ FenhERIE e d (B 4 PBlSE L Ged. one
?‘yh%fﬁmﬁ% e .38 VBigs 618 iRy ;l@%cﬂa“ 1 SR Copi ¢ core
17 Tabi 622 PArWeIAUIe-LFbard TURIPORED CF i Wokina ppanges tpeed abpRd |

Resi duesSubstituti onsSubstitutions Al aval, Leu, |ieVal ]
similar hydrophilicity values, in certain embodiments, the substitution of amino

acids whose hydrophilicity values are within :l:2 is included, in certain
embodiments, those which are within 1 are included, and in certain
embodiments, those within £0.5 are included. One may also identify epitopes
from primary amino acid sequences on the basis of hydrophilicity. These regions
are also referred to as “"epitopic core regions.”

[075] Exemplary amino acid substitutions are set forth in Table 1.

Table 1: Amino Acid Substitutions

Original . Exemplary Preferred

Residues Substitutions Substitutions
Ala Val, Ley, lle Val
Arg : Lys, Gln, Asn Lys
Asn Gin Gin
Asp Glu Glu
Cys Ser, Ala Ser
Gin Asn Asn
Glu Asp Asp .
Gly Pro, Ala Ala
His ‘ Asn, GIn, Lys, Arg Arg
lle Leu, Val, Met, Ala, ~ lLeu

Phe, Norleucine
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ArgLys, Gn, AsnL s AsnGnGn As@ud u C YSSer, Al aSer (3 n AsAsp
d 3P¥o, Al aAla H sAsn, Gn, Lys, ArgAr lielLeu, Val, thﬁ&ﬁ%?ﬁ%&%ﬁe,

Nor | euci ne 20 27 Decenber 2005 WO 031002713 PCT/ US02/ 20181 LeuNor | euci ne,
Ile, |iewhbodpt, Ala, Phe LysArg, 1,4 Dianmino- Arg %&m@ﬁzoﬁﬁid, dn, Asn
Met Leu, Phe, IleLeu PheLeu, Val, lie, Ala, Leu Tyr ProAla@y SerThr, Ala,
CysThr Thr Ser Ser

Leu Norleucine, {le, lie
Val, Met, Ala, Phe
Lys Arg, 1,4 Diamino- Arg
butyric Acid, Gln, Asn
Met ' Ley, Phe, lle Leu
Phe Leu, Val, lle, Ala, Leu
Tyr
Pro ' Ala Gly
Ser Thr, Ala, Cys ~Thr
Thr Ser . Ser
Tmp Tyr, Phe Tyr
Tyr Trp, Phe, Thr, Ser Phe
Val lle, Met, Leu, Phe, Leu
Ala, Norleucine

[076] A skilied artisan will be able to determine suitable variants of
the polypeptide as set forth herein using well-known techniques. In cerfain
embodiments, one skilled in the art may identify suitable areas of the molécule
that may be changed without destroying activity by targeting regions not believed
to be important for activity. In certain embodiments, one can identify residues

- and portions of the molecules that are conserved among similar polypeptides.. In
certain embodiments, even areas that may be important for biolagical activity or
for structure may be subject to conservative amind acid substitutions without -
destroying the biological activity or without adversely affecting the polypeptide
_structure.

{077} Additionally, one skilled in the art can review structure-

- function studies identifying residues in similar pblypeptides that are important for

“activity or structure. In view of such a comparison, one can predict the
importance of amino acid residues in a protein that correspond to amino acid

‘residues which are important for activity or structure in sirr_lilar proteins. Ong
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TrpTyr, PheT r TyrTip, Phe, Thr, SerPhe Vallle, Met, LepEhe.nd-eH a,
Nor |l eucine [0761 A skilled artisan will be able to detern!\ane suita%?le

variants of the pol ypeptide as set forth herein using well-known

t echni qu@g oshbh7eer tain  enbodi nents, one skilled in theyakhyaf | dentify
sui tabl e areas of the nolecule that may be changed w thout destroying

activity by targeting regions not believed to be inportant for activity.
I'n cert aiSKilieaiio draamhmay aphfer chemiaglin similar aminodacid substitutioos farsushof t he
mol ecul es that are conserved anong sinilar polypeptides. In certain
enbodi nerpredicteddmpartanisarinaacidagsidees. nport ant for bi ol ogi cal activity or
for structure nay be subject to conservative am no acid substitutions

wi thout dest [@F8Ing t heOhé ekilfkell ibahe agicayidlss aHalyetth® tHreadithermsdnal af f ecting
t he pol ypeptide structure. [077] Additionally, one skilled in the art can

revi ew stgtietusé and i b6id seguitic8in ISR foXthAts RS teSmilgr Si i | ar

pol ypeptides that are inportant for activity or structure. In view of such

B SoTPAr RbepBies CRvidl SEuch ittBfnad il Bh SRE B 1n @ BIRaR Gl 8 uee (1 2

protein orrespond to anino acid' resi ant for
031 00271 SR bEREAD o s R o b gt W Fedrest o R RRerm cal 1y Si i1 ar
To7e] ondnoRiBie SRR Bere P dlient: oot bive el BGOSRl
structure and am no, acid sequence in relation tg that structure in simlar
pol ypept inGEED. ma E\W(BW(iSha o aRtiRg Agid residuesqredicieditebéian thae art may
predi ct ts[}?faoe of the protein, since such residues may be involved in important

interactions with other molecules. Moreover, one skilled in the art may generate

test variants containing a single amino. acid substitution at each desired amino

acid residue. The variants can then be screened using activity assays known to

those skilled in the art. Such variants could be u-sed to gather information about

suitable variants. For example, if one discovered that a change to a particular

amino acid residue resulted in destroyed, undesirably reduced, or unsuitable

activity, variants with such a change may be avoided. In other words, based on

information gathered from such routine experiments, one skilled in the art can

readily determine the amino acids where further #‘ubstitutions should be avoided

either alone or in combination with other mutations.

[079] A number of scientific publications have been devoted to the
prediction of secondary structﬁre. See Moult J., Curr. Op. in Biotech., 7(4).422-
427 (1996), Chou et al.,, Biochemistry, 13(2):222—245 (1974); Chou et al.,

Biochemistry, 113(2):211 222 (1974), Chou et al., Adv. Enzymol. Relat. Areas
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alignment of amino acid residues of an antibody W th respeqt.o8eldcnst hree
di nensi onal structure. In certain enbodi nents, one skil ?e?el R The art may
choose not to make radical changes to am no acid residues predicted to be

on the syfaegePf the protein, since such residues rrq,}éTngﬂi',ﬂlﬁl ved in
I nportant interactions with other nol ecul es. I\/breover one skilled in the

art may ¢ rate - Lest v Lan cont n e amno acid substitution
at each: d&@f rBa aﬂi‘ls'hsaﬁpz&' @F’Hﬁéaﬁ 1‘{}@ %&l"ﬁ é[ﬁ? Baft! 2Rdr/6andcr eened
using activity assays known to  those skilled in the art. Such variants -
coul d be GB@&I%% Siantus. J-n23R8E5P4 (1979 UMoreyer, somputetiiregrams aFer  exanpl e,
if one discovered that a change to a particular amno acid residue

resul t ed euirendly evajlable toassist with ipredictiod seeendagFstourturet Adreemethodiofi ty,
variants with such a change nay be avoided. In other words, based on

i nf or mat | pedigingezeidaystustes is assd upor hprologynhsdelinge F&ke*drﬁpiel n the art
can readily determ ne the am no acids where further substitutions should

be avoi defivo pilftpeptided arrproteing wihicle ilve @ bédqUbnok ider@iy@igréatbrthaR38%, [ 079] A
- nunber of scientific publications have been devoted to the prediction of

secondar YGr%rhﬂé?&W Rater@itar ¥ lofién hald! ﬁnllapglydéqrgﬁf?g@@kbs (Iﬁ(e% Z’n?'tz 427

(1996), Chou at Bi ochem stry., 13 2)

0t sl B A bl B9 Bl o 4 456'12‘% preas
1978 ch 7.2 76
(Bi opr]glz I (@8&0%%"@[6‘:; g@;?%%?gh P@éf@@? *i%BR%GPé‘ nuﬂ?ﬂlﬁpgﬁg&’a‘ﬁ’@"?}cgr r ]tcant ly
avai l-a et a3|stW|t i ng Str One net hod o
ot Spprol Efuae b 566 HOWR S A AR foese
gig?r;)ftel rﬁgtwo pol ‘P(ZDBP gl des. or protgl ns \/?EFch have a sequenl:ian?deﬁflrty of
greater t4{4R:24de3 65 Q. it hag besgn gjasasied (BraonensbaleGush Qpapéust ni | ar

structural to oI ies. The recent growth of the protein structural
dat abase Ri# -Pro(iLaé)) thattibereate a limited number of folds in a given

polypeptide or protein and that once a critical ‘number of structures have been
resolved, strﬁctural prediction will become dramatically more accurate.

[080] Additional methods of predicting secondary structure include
"threading" (Jones, D., Curr. Qpin. Struct. Biol., 7(3):377-87 (1997); Sippl et al.,
Structure, 4(1):15-19 (1986)), "profile analysis" (Bowie ef al., Science, 253:164-
170 (1991); éﬁbskov et al., Meth. Enzym., 183:146-159 (1990); Gribskov ef al.,
Proc. Nat. Acad. Sci., 84(13):4355-4358 (1987)), ‘and "evolutionary linkage" (See
Holm, supra (1999), and Brenner, supra (1997)).

[081] In certain embodiments, antibody variants include
glycosy!atlon variants wherein the number and/or type of glycosylatlon srte has
been altered compared to the amino acid sequences of the parent polypeptide.

in certain embodiments, protein variants comprise a greater or a lesser number
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. sequences

predictability of secondary structure, including the po ' r of
folds within a polypeptide's or protein's structure. S%gﬁh%%b%;%g , NucL

Acid. Res., 27(1):244-247 (1999). It has been suggested (Brenner at at.,

Cur. @.'@63#@713 Biol., 7(3):369-376 (1997)) that thg;& hfodgl 1 M ted
nunber of folds in a given polypeptide or protein and that once a critical

number of structures have been resolved,- structural prediction will
becone dr@ihdinked giycenylation sites hiea thg nsie paelian Ambltinked glygesyiatiopr edi ct i ng
secondary structure include 'threading" (Jones, D., Curr. Opin. Struct.

Bi ol ., 7(JieisThagtarized by thessgspienae: Asn-X-Ser oubsnKeThriwhereirbthed (1996)),
"profile analysis" (Bowe etal!., Science, 253:164- 170 (1991); Gibskov at

al., Met hamnozaoid resifiid:dediomated 4s1R Bidly; beQiriyatiay agidaksidue Bxespt Nat . Acad.
Sci., 84(13):4355-4358 (1987)), and "evolutionary |inkage" (See Holm

supra ( 1988line. aThe Bilsyififion of BRI 4did %eiduesli®Brehitd thiTssdidnBe ﬁfﬁ%ﬂ@sﬁe nts,

antibody variants include glycosylation variants wherein the nunber and/or
sonuences BFRTHach etol B LR A R R hl < “Drotern

Co oot AR, ByRBORS i RS P SRR B e B IP BR R S o e

B3 R SAREGRBH. A8 bl e OB R ol o T Sy
s} dues DGR FRNS Wetaieabe op isve bOiked offeoeton shee dvabal T or < he

addi tion of an N-linked carbohydrate chain. Alternatively, substitutions
whi ch el ithpseathat era ratully epeuTing)| are eliminated-andeoneser mgre mew Nellokead
car bohydrate chain. Al so provided is a rearrangenent of N i nked
car bohydrsifies ard areatedifdditianabpreferredantibodly varEotsinglude cysieiei variasist es
(typically those that are naturally occurring) are elimnated and one or
mor e .new wheéreimkarté or more cysteine residues are deleted from or substituted for

another amino acid (e.g.; serine) as compared to the parent amino acid

sequence. Cysteine variants may be useful when antibodies must be refolded

into a biclogically active conformation such as after the isolation of insoluble

inclusion bodies. Cysteine variants generally have fewer cysteine residues than

the native protein, and typically have an even number to minimize interactions

resulting from unpaired cysteineé.

[082] According to certain embodiments, amino acid substitutions

are those which: (1) reduce susceptibility to proteolysis, {2) reduce susceptibility

to oxidation, (3) alter binding affinity for forming protein complexes, (4) alter

binding affinities, and/or (4) confer or modify other physiocochemical or functional

properties on stich polypeptides. According to certain embodiments, single or

muliiple amino acid substitutions (in certain embodiments, conservative amino
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sites are created. Additional preferred antibody vari anE?d' n IIﬂg?dﬁezd‘c%stei ne
variants wherein one or nore cysteine residues are del & &G F1STh Of
substituted for another amno acid (e.g., serine) as conpared to the

parent agg@egsid sSequence. Cysteine variants nmay be pegRishHopdien
anti bodi es nmust be refolded into a biologically active conformati on such

as after the isolation of insoluble inclusion bodies. Cysteine variants
‘gener al | yagithgebstislianskipgy bk madeds theraiutaiyoccuitiag sequence ineedain, and
typically have an even nunber to minimze interactions resulting from
unpai r ed ambedinests, i heortisnod tht pajypeptide mutside thetdoeialdsit formiagi no aci d
substitutions are those which: (1) reduce susceptibility to proteolysis,

(2) redudrtesmoleeplar bontatty).  h@eninGnibodimenis) a abiisivdiive dinitib adidi nity for
form ng protein conplexes, (4) alter binding affinities, and/or (4) confer

or modi f ysubktittion B)sTdanyg ARSI %st&ﬁiaﬁ%&ﬁ‘éﬂgé”tﬁé str%tﬁ&f&ﬁérﬁ&eﬁ&ic%%h

pol ypeptides. According to certain enbodi ments, single or nmultiple am no
aci d subsh I 38qld It & ' , i ' 4 27

Decenver BoBERIE BuBsIEY RSP REISPTHITS sk RE AR EBSAE) 00 raae
in then - | ~i N LN . enbodi nent,s. in the
portion gielﬂ{( mﬁltég?g @%%Edeg%rgﬁggﬁgéﬁ%gpﬁgﬁ@ ﬁtr?f %’8? Hf ﬁ%confjﬂ{yer nol ecul ar
co_nt-a(_:ts)t ot I n cagrhai n, enbogdi ma[_lf%i, a con eEvat ive am no acid
subst i t utTYRYS Bia ghrtpciaices e napmstsanvenas)y Rxampige of Al reqqaizedr al
.characteri ftics of the parent, secluence (e.g., a replacenent amno acid
shoul d nd®°¥PeRtide geeandary andigrtiagy stricturss are descrbediin ygfaidd, sequence, or
di srupt ot her types of secondar structure that characterizes the parent
sequence)Struciugpp ped Mglecular Rriseiplesi (2ecightpn) Bgell.ifidresraamand y and tertiary
structures are described in Proteins, Structures and Ml ecular Principles
( Cr ei ght diomgghy, New York £t @4 intreddcticbotonotein Structivier (C. BiiiEn)and nt r oduct i on
to Protein Structure (C. Branden and J. Tooze, eds., Garland Publishing,
New Yor k J. Nodze, €89 Barland mubliEhiig) NeaeYorkf N.Y. (1991)); and Thornton et at.

Nature 354:105 (1991), which are each incorporated herein by reference.

[083] The term "polypeptide fragment” as used herein refers fo a

polypeptide that has an amino-terminal and/or carboxy-terminal deletion. In

certain embodiments, fragments are at least 5 to 467 amino acids long. it will be

appreciated that in certain embodiments, fragments are at least 5, 6, 8, 10, 14,

20, 50, 70, 100, 150, 200, 250, 300, 350, 400, or 450 amino acids long.

[084] Peptide analogs are commoniy used in the pharmaceutical
~ industry as non-peptide drugs with properties analogous to those of the template

peptide. These types of non-peptide compound are termed "peptide mimetics" or

"peptidomimetics”. Fauchere, J. Adv. Drug Res, 15:29 (1988); Veber and

Freidinger TINS p.392 (1985); and Evans et al. J. Med. Chem. 30:1229 (1987),

which are incorporated herein by reference for any purpose. Such compounds
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Nat ure 354: 105 (1991), which are each incorporated herei r.ef ce.
[0831 The term "pol ypeptide fragnent' as used herein re nggefnageé%sg
pol ypeptide that has an am no-term nal and/or carboxy-tenninal deletion. In

certain qBgiypnts, fragments are at least 5 to 467 @EphReMeidsS |ong. It
will be appreciated that in certain enbodi ments, fragnents are at |east 5,

6, 8, 10, 14, 20, 50, 70, 100, 150, 200, 250, 300, 350, 400, or 450 ami no
aci ds | on@re 9itanudeveloped with ihe pisef computesiaes moleauias enadelinge Peplideraceut i cal

i ndustry as non-peptide drugs with properties anal ogous to those of the

t enpl at e Miregtidsdbat are siructuggiy sinsifar to thepapeutically tisefub peplidesenawbered " pepti de
m metics" or "peptidomnet.ics". Fauchere, J. Adv. Drug Res. 15:29 (1986);

Veber andusediodirodiee alsinBapthdespe(ifi® 8bprophylactic\afiest. eGenérally. Med. Chem
30: 1229 (1987), which are incorporated herein by reference for any

pur pose. [ormmBisate sEOctiralPetalEres a ARRIINPPEFPENRIE G PGT! US02120181

are often devel oped with the aid of conputerized nol ecul af nodel i ng.
Peptide mopRdptias tidl Has Alodicmical LAk i mﬂs ' y useful
pepti des érﬁagﬁé e used tso pr‘gﬁjce y@&r‘#l%k’%%ﬁ@ﬁﬁgaor E"g%ﬂ{#’ actic
ef fect .. qﬁg}ﬁ Pt et | [ r b a paradi gm
poi ypepti de %@%Q%Odz%Go 8%?%? iddrgﬁrﬁg? p @gslﬁgégé%éﬁggg}epﬁcgégy ty or
phar macol ngi cal LtV B as n t .pody, ~but Ve one or nore
ept i do. 1 Mea8 2eREbl Ak HG+ SD-aaCHe By aCPbr{iage - CBIReut B pibm - G
NH-, --CH2 S--, -(CH2 - -- --CH= cis and trans), -COCH2 --,
-- CH( OH) Si, *gqgﬁl;f@ﬁgpé@'l)cﬁy“nﬁ?fgg& \ﬁa'h Wﬁ%moﬂglweﬂ keown in  syst ematic
substitution of one or nore am no acids of a consensus sequence with a
D- ani no dBea@rlorSysipmatigmubsijigion of ene ommoergsniac apidpcfecopsensus| ysi ne) nmay be
used inc ertain enbodiments to generate nore stable peptides. In addition,
const r ai' resgupnes withea Daminag adid of theconmedype &.g.c Pdgsine iroplaee ofbst anti al | y
i dentical consensus sequence variation nmay be generated by
: lysine) may be used inc ertain embodiments {o generate more stable peptides.
In addition, constrained peptides comprising a consensus sequence or a |
substantially identical consensus sequence variation may be generated by
- methods known in the art (Rizo and Gierasch Ann. Rev. Biochem. 61:387 (1992),
incorporated herein by reference for any purpose); for example, by adding
internal cysteine residues capable of forming intramolecular disulfide bridges
which cyclize the peptide.
[085] "Antibody" or "antibody peptide(s)" refer to an intact
antibody, or a binding fragment thereof that competes with the intact antibody for
specific binding. In certain embodiments, binding fragments are produced by

recombinant DNA techniques. In certain embodiments, binding fragments are

produced by enzymatic or chemical cleavage of intact antibodies. Binding
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met hods known in the art (R zo and G erasch Ann. Rev. Bj 87
(1992),  incorporated herein by reference for any purp%@??gﬁtﬁe(%ggﬁpl e, by
addiing internal cysteine residues capable of form ng intranol ecul ar

di sul fidg,slesldgs Which cyclize the peptide. [085] " ppdjR@shis OF "anti body
peptide(s)" refer to an intact antibody, or a binding fragnment thereof
that conpetes with the intact antibody for specific binding. In certain
enbodi nerfragmasiis ichgef buigwe notlinites tor Baly dead', yab"2e B rdridsimgleoNaint echni ques.
In certain enbodi nents, binding fragnments are produced by enzynmatic or
-chem cal aitibegiege of intact antibodies. Binding 26 27 Decenber 2005 WO

03/ 002713 PCT/ US02/ 20181 fragnents include, but are not limted to, Fab,

Fab', F(ab')2{0d6], and Figtehf “Kdkvythamninchees asy pbSeptidEaviy m " heavy

chain" includes any pol ypeptide having sufficient variable region sequence

to conf ersé,ﬁgfé;{t bRasly rddiin g’é'a{ugr?%to %clfhgeﬁr%’eﬁ?ﬁcw foB Bk Oﬁ@li_.t”"l".hé B e?es any

pol ypepti de having sufficlient varia gl on "sequence con

0
speci fi Cid el OL:.a = he Ead Pl ue riable
region domtﬁﬁé\%&cagra% g Hfgé&@%{ﬁtgﬁgﬂ{v thrgegl odnergg%égl’brllés wgé@?}égand CH3.
The VH donmain. is Lt he am go-termnus of the. pol. tide .and the CH3
domai n i S° g{.)n%{ ﬁ%e@%éﬁl%g%ﬁntﬁémn&ﬂl%@tq h?"f‘xy" Wégﬁ'ﬁﬁ? Avanale ;seq herein,
enconpasses, a, full-]en heavy.chain and frag ts thereof. full-length
P ISeion demii Yuea By Bostart Jo0e HOmAIG. il Crgndnd Codndhent 1 ot o
~domain, CL. Like the heavy chain, the variable region domain of the |ight

chai n i s Vaxdamgin isetibe aming-tenvings of thepelypepiidetangdhe the domainig alght chai n”,
as used herein, enconpasses a full- length |ight chain and fragments
t her eof . tite Farbotly-teyminus. iThedenp ficayy cbaing s uskd fateir, aricompadsesha CH  and
vari abl e regi ons of one heavy chain. The heavy chain of a Fab nol ecul e
cannot  f dulkleagthi Fsav ichiain laad dragimdntsthetdudr Alfalidengthighi chain includes a
- variable région domain, Vi, and a constant region domain, C,. Like the heavy
chain, the variable region domain of the light chain is at the amino-terminus of t
the polypeptide. The term "light chain”, as used herein, encompasses a full--
length light chain and fragments thereof. A Fab fragment is comprised of one
light chain and the Cy1 and variable regions of one heavy chain. The heavy
‘chain of a Fab molecule cannot form a disutiide bond with another heavy chain
molecule. A Fab'’ fragment contains one light chain and one heavy chain that
contains more of the constant region, between the Cyt and Cy2 domains, such
- that an interchain disulfide bond can be formed between two heavy chains to
form a F(ab’)2 molecule. The Fv region comprises the variable regions from both
the heavy and light chains, but lacks the constant regions. Single-chain .

antibodies are Fv molecules in which the heavy and light chain variable regions

have been connected by a flexible linker to form a single polypeptide chain which
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nol ecul e. A Fab' fragnent contains one |light chain and ﬁgﬁe& 2gh&i n that
contains nore of the constant region; between the CH and Cat domalns, such
that an interchain disulfide bond can be fornmed between two heavy chains to
form a Ryglsped7i¥0l ecule. The Fv region conprises the \ihablRigiegi ons from
both the heavy and light chains, but |acks the constant regions.
Single-chain antibodies are Fv nolecules in which the heavy and |ight

‘chai n - varfoay @ aeiigesnainding vegion eBingleraiein adibegies are discussedingietail to form a
si ngl e pol ypepti de chain which | 27 27 Decenber 2005 WO 03/002713

PCTI US02/i2 B@ 88fJ6A8 and LABt Pgtent Nos\di, 94p,7 E@janth 5,280:Rf132 chai n anti bodi es are
di scussed in detail in WO 88/01649 and U.S. Patent Nos. 4,946,778 and

5, 260, 203. [ OPE7] A bi vah bivhleahantibody otHdnétiant & &nullispesifid“ics peci fic" or

"mul ti functional™ antibody, in certain enbodinents, typically is understood
to have "gamfurtiohdlS aRiisudyDi riaRternis@iinens! typicdfigls diticrtbddrRAy
substantially inhibits adhesion of a ligand to a receptor when an excess

of anti b‘hﬁifeéﬁﬂ‘ggglfsEiHBinﬂ%@@ﬁicfeﬁtiéﬁcl. receptor bound to counterreceptor by

at | east about 40% % 80% 85% or nore (as neasured in an in
vitro conpeti bi ndi Je ~eni e udes any

pol ypeptide d taéfm' nantﬂg%@@gwgu%ﬁ{@@%&;{% Sbéldrﬁ(%s%l) cifgcﬂgﬁn#%nogl obulin
or T-cell _receptor. In certain. erbod nents Lt de m nant s. i ncl ude
cher cal 95 E Ty %%eﬁsg??nwﬁage&k@% suifﬁégg_ﬁi%&ﬁpéqt@gvﬁﬁnbag ds.
sugar side chains, osphoryl, or. su n n _certajn enbodi nents,
may haveCQ%EV??‘%Pt?'}I‘)PYe%ﬁE?WQ%é@%- ‘ﬁ%u%é%]r% , gﬁdé’r QEMerE &6i cs, and/ or
specific charge characteristics. An epitope is a region of an antigen that
i s bound MepsHedR@nER &ifro qampatitivebindisgiAsseent s, an antibody is said to

specifically bind an antigen when it preferentially recognizes its target
: [089] The term "epitope” includes any polypeptide determinant

capabie of specific binding to an immunoglobulin or T-cell receptor. In certain
embodiments, epitope determinants include chemically active surface groupings
- of moleculeé such as amino acids, sugar side chains, phosphoryl, or sulfonyl,
and, in certain embodiments, may have specific three dimensional structurél
characteristics, and/or specific charge characteristics. An epitope is a region of
an antigen that is bound by an ant,ibody. in certain embodiments, an antibody is
said to specifically bind an antigen when it preferentially recognizes its target
antigen in a complex mixture of proteins and/or hacromoiecules. in certain
* embodiments, an antibody is said to specifically bind an antigen when the
dissociation constant‘is <1 pM, in certain embodiments, when the dissociation
constant is S100 nM, and in certain embodiments, when the dissociation constant

is <10 nM.
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- Used. Exa

antigen in a conplex mxture of proteins and/or nacronmob-egUl&spe! ertain
enbodi nents, an antibody is said to specifically bind an antalg.geergz\%ﬂgén t he

~dissociation constant is :51 M in certain enbodi ments, when the
di ssoci aWwgimogenstant is 5100 nM and in certain enbegdiigidHigiwhen the
di ssoci ation constant is 510 nM 28 27 Decenber 2005 WO 031002713

PCTI U802120181r %.((2)]90] The term "agent” is used herein to denote a chem cal
conpound, a mild¥re of theterearoemiissised heraln in dennle ashemical onol ecul e, or
an -extract made from biological materials. [091] As used herein, the terns
"| abel " ceompaiing aanixtuesr ofrobemical compewsisaribinlogical matsorooleatdeconan ker, e. g.,
by incorporation of a radiolabeled amino acid or attachnent to a '
pol ypept i ektract maide friom bivlbgicalaratetials. can be detected by nmarked avidin
(e.g., streptavidin containing a fluorescent marker or enzymatic activity

that can be deg@fted byappdddimdre tHeabahd Bl 6r "THef saferd 18 Certain
enbodi nents, the | abel or marker can al so be therapeutic. Various nethods

of 'abe'ih%@@%ﬁ%%ﬂ&é’éta%%%ééﬁ% .9bgid&6rp%&§tidﬁr& bididpafedtr t and may be

es of |abels tor polypeptides include, but are not limted to,
the fol | QNG iani 0| | : : 15 N, 35
s, 90 vV, 'H%??'%%t@%@ﬂéﬁﬁ%, @Y’{fﬁa‘%}?ﬁ'ﬁ‘ﬁ@?’g@gg’%atlcg'Be'ﬁes‘ﬂe?%&Sq, FI TC,
- rhodam n | de, pho . ' els ., horseradi sh
ber oxi dady, ERE HAT R RN i coBRRHES irePRa sk hrntdsfe

chem [ um nescent, biotinyl groups, predeterm ned | ypept i de epitopes
r ecogni zéﬁ’ﬁlﬁ'ﬁ’ f&%@%‘?ﬁﬂ&éﬁﬁawrﬂ@w@.Caﬁrlme&rwsﬁf@g%pdgrceﬂﬂai r sequences,
bi nding sites for secondary antibodi es, netal binding domains, _epitope
tags). | enhadirapptsethsdrhelehmarker gpa plsodetharapsttie dVaiousgaetbpdsphs of
various |lengths to reduce potential steric hindrance. [092] The term
"bi ol ogi dabelipgpplypeptides andeglydeprateing arenknavdeln the att ang may be used.

Examples of labels for polypeptides include, but are not limited to, the following:

radioisotopes or radionuctides {e.g., 3H, 14 C, 15N, 35§, 90 Y, 99 Tc, 111 In,

125 1,131 I}, fluorescent labels (e.g., FITC, rhodamine, lanthanide phosphors),

enzymatic labels (e.g., horseradish peroxidase, B-galactosidase, luciferase,

alkaline phosphatase), chemiluminescent, biotinyl groups, predetermined

polypeptide epitopes recognized by a secondary reporter (e.g., leucine zZipper

pair sequences, binding sites for secondary antibodies, metal binding domains,

epitope tags). In cerfain embodiments, labels are aitached by spacer arms of

various lengths to reduce potential steric hindrance.

[092] . The term “biclogical sample”, as used herein, includes, but is
not limited to, any quantity of a substarce from a living thing or formerly living

thing. Such living things include, but are not limited to, humans, mice, monkeys,

rats, rabbits, and other animals. Such substances include, but are not limited to,
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not limted to, any quantity of a substance froma livi ' ornmerly
living thing. Such living things include, but are not ??%E%rﬁ&trgbo umans, -
m ce, nonkeys, rats,- rabbits, and other animals. Such substances incl ude,
but are {@feshbFig ed to, 29 27 Decenber 2005 WO 03/ 002 %¢E3aR62/0014902120181

bl ood, serum wurine, cells, organs, tissues, bane, bone marrow, |ynph
nodes, zggg dski n. [093] The term "osteopenic disorder” includes, but is not
limted tiood, SeRERIHINGsFalls, ergans Sisaues, bpagdions masakdynph pedes,bone

nmet ast ases, periodontitis, rheumatoid arthritis, and bone | oss due to

i mobi | i Z2049N. I n addition to these bene disorders, certain cancers are
- known to increase osteoclast activity and induce bone resorption, such as
breast, prost @B} and nlhe fephéostyepenimdisdides encliodesc butss avtlimited fonown t o
produce factors that result in the over-expression of OPG in the bone,

and | ead dstedporosisy ostbopehiapPhgst’s disuzse] Ipticbshembiasidsis, fiRdbniflze term
"phar maceuti cal agent or drug" as used herein refers to a chem cal

conpound rREuRBRPAH RN aRRBSHY BsPHué RMhaBiliAtioRS I fftidnieiageut i ¢ ef f ect
- when properly adm nistered to a patient. [095] - The term "nodul ator,"” as

~used her ‘?JOHF gis%ﬁ@eépé@@iﬁ‘gaﬁcgfgar{ggﬁﬁ%gé ir%'faea%letdﬁe%c]a@team\éh&y or function

of a nol ecu or exanple, a y cause an | ase or decrease
to the mibhcpREedpsdrlc shbtes st ol A BLBR BleBr® HERcence of
Eot s e i g cur S I
i ncl ude, QP%IE a*@erhﬂ”ergﬁ[‘%e tq Bereasgd ogtposlest mirmbers apd aetivitYe activity, and

signal transduction. Certain exenplary inhibitors include, but are not
linited to, K% eins, Thederacpharmaceutisatiagant opdivgl B usedhersin bohydr at es or
smallor ?gglrscto a chemical compound or-composition capable of inducing a desired
‘therapeutic effect when properly administered to a patient.
[095] The term “modulator,” as used herein, is a compound that
changes or alters the activity or function of a molecule. For example, a
"modufator may cause an increase or decrease in the magnitude of a certair;
activity or function of 2 molecule compared to the magnitude of the activity or
function observed in the absence of the modulator. In certain embodiments, a
“modulator is an inhibitor, which decreases the mégnitude of at least one activity
or function of a molecule. Certain exemplary activities and functions of a
. molecule include, but are not limited to, binding affinity, enzymatic activity, and
signal transduction. Certain exemplary inhibitors include, but are not limited to,

proteins, peptides, antibodies, peptibodies, carbohydrates or small organic

molecules. Peptibodies are described, e.g., in WO01/83525.
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| es. Peptibodi es are described, e.g., iin W01/ 8352 edthber 208 enber
WO 03/ 002713 PCT/ 1JS02/ 20181 .10961 As used herein, "substantially
ire" means an object species is the predom nant species present (i.e., on
‘a nol ar waeke2is is nore abundant than any other indPOT/ESMI208pecies in the
conposition). In certain enbodinents, a substantially purified fraction is.
a conpositio erein a) o] " | &S 6] t about 50
;[0%} k?%@&;?@%}iq, aﬁﬁﬁrﬁ#gfﬁﬁ@ h%%ﬁs%‘h.debg&g

percent (on | ar basi's macr o ecul ar speci resent. In

Chan- abotRoovs ThapoBpRinELatiesbiste i, of AW bt R mbrsCCloe b cont

In the coppositjon. In, certai, nbodi nents, the r. ohject species is

bur | 11 eapuz0L AR ey SRl BRSNS haposfienl db Bt - be det ect ed
in the coggos_ition by conyenti onal -defection nmet hods), wherein the:

conposi t EERodiRestss psubsiaptiallynurified fraghiog is g compositiongvharein fhe ebjgel es: [ 097]
The term patient includes human acid ani mal subjects. [098] In this

- appl i cat sRrtiescamnpiises of leaptatntb § parcenhionuolar hasig) afall  unl ess
specifically stated otherwise. In this application, the use of "or" neans
1. "andmacfomokets species grasehbrwicedainfambiddimentsea substantzdlypure he term
"including", as well as other forns, such as "includes" and "included", is
not | i m tdmpositisnadill comnprises nowe thaasaboat 809185%080%¢ 05%0 0e88% of affonpass bot h
el enents and is conponents conprising one unit and el ements and conponents

t hat C.0nm@b@momtspegrbgEms&nem&n@uaﬂnbogﬁtbrﬁsm dePRH éinbadiméntd, #ieedr ot her wi se.
[ 099] Osteoprotegerin Ligand (OPGE.), a nenber of the tunor necrosis factor

(TNF) 1 aghibot pboiby kUirEA to bSsdRUONRShehBi ftenfubfifiahi Qo BRheOC! asts.

| ncr eased "ost ast’ activity correl ates a nunber of osteopenic 31 27
Decenberbgggtgcted in the composition by conventional detection methods) wherein thec

composition consists essentially of a single macromolecular species.- ) e
[097] The term patient includes human and animal subjects.
I [098] In this application, the use of the éingular includes the plural

unless specifically stated otherwise. In this application, the use of "or" means

"and/or" unless stated otherwise. Furthermore, the use of the term “including”, ;

e

as well as other fdrms, such as "includes" and "included", is not limiting. Also,
-terms such as "element” or "component” encompass both elementsand
components comprising one unit and elements and components that comprise ¢
more than one subunit unlesé specifically stated otherwise.

[099] Osteoprotegerin Ligand (OPéL), a member of the tumor
necrosis factor {TNF) fain_ily of cytokines, is involved in the fonna"tioﬁ of | v

‘osteaclasts. Increased osteoclast activity correlates with a number of osteopenic

31




WO 03/002713 PCT/[TS02120181 di sorders, including post-ngno aus;a;?é]p
~osteoporosis, Paget's disease, |ytic bone netastases, 2HH§C Bid -
arthritis. Therefore, a reduction in OPG activity my result in a
decrease_in osteoclast activity and nmay reduce the severity of osteopenic
di sor deM@ WA} ding to certain enbodi ments of the i M \?érﬁllsf’%%q I anti bodi es
~directed to OPG nmy be used treat osteopenic. disorders, including by not
limted disordehs) felding Mstrménabmmf oftedpibsibPagat’s aiseasedpiil bewd s. of the
present invention, there, is - provided a fully human nonocl onal anti body

agai nst hufRses! SaPreurfarid Qﬁhﬁt!sgalm@réf@a%)reddcﬂoﬁﬁf ORCL fARpdI ment s, -
nucl eoti de sequences encoding, and amno acid sequences conprising, heavy

and | i ghf,-¢Rad ) jh ATHERAKSE ét@oclé@i'a@ﬁﬂ St REY Fédgeéa{ devepigugnces

correspona?ng to the varra +e reg| s dre provi n certain

?23."3'35 HedopfEUEREES, MREEINRLH %Bpéfnﬁtﬁf”@eﬁﬁ%%’n‘%v@eﬁé& ded: h
A
i %‘éﬁ%@%ﬂ%‘ﬁﬁ%%ﬁg@ﬁ@% PhkBe Braoa et dsaes. BeBiomita o o

certain enbo urified hunman nonocl onal anti body agai nst human OPGL
i s prothYer(‘Pt m}t 1t ‘FE@%?EWI’Q 4b8Ve4 one and reconstruct megabase- si zed
human .l oci in east artificial chronmpbsones (YACs) and to introduce them

into the moud@10Qer n i Neepriparohasimantsohsorirsers invenépadberegst he functi onal
conponents of very large or crudely-mapped loci as well as generating
usef ul nuddtied affulyunmarndnorecienal Botibddyragainst humen wstdopraegerin of such
technol ogy for substitution of nouse loci with their human equival ents
coul d prligehd €OBGLYU M canmirgérhisodimentst haci@dtide sddaensdsaencding, ¥y 03/ 002713
PCTI US02120181 expression and regul ati on of human gene products during
devel oprefiho acltirddquences comprising, heavy and light chain immunoglobulin
molecules, particularly sequehces corresponding to the variable regions are’
provided. In certain embodiments, sequences corresponding to complementarity
determining regions (CDR's), specifically from CDR1 through CDR3, are
provided. According to certain embodiments, a hybridoma cell line expressing
* such an immunoglobulin molecule and monoclonal antibody is also provided. In
certain embodiments, purified human monocional antibody against human OPGL.
is provided.
[0101] The ability to clone and reconstruct megabase-sized human
“foci in yeast artificial chromosomes (YACs) and to intioduce them into the mouse
germline provides an approach to elucidating the functional components of vety
large or crudeiy-mapped loci as well as generating useful models of human

disease. Furthermore, the utilization of such technology for substitution of mouse

loci with their human equivalents could ﬁrovide unigue insights into the
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_comuni cation with other systems, and their. invol venent; hékdihiis 2665

i nduction and progression. [0102] An inportant practical application of

- adm ni strat1 ons.

such a strategy is the "humanization" of the nouse hunoral inmune system

I ntr oduciyigBe®fishuman i mmunogl obulin (1g) loci into ppgsedrehi ch the
endogenous |1 g genes have been inactivated offers the opportunity to study
the mechani snms_under|yi ng programred expression and assenbly of antibodies
~as wel | #&pression anglregulatien efdlumandgzenel iopwudis dutmg deusiopsien;, ig@il‘:h a strategy
coul d provide a source for production of fully human nonocl onal anti bodies
(MAbs) . lcomprimticstion véthbatbiémeystems, find theitiovolveraentii disease indectimpect ed to
mnimze the i Mmunogenic and allergic responses intrinsic to nouse or
nmouse- derand progressidiabs, and thus, in certain enbodinments, increase the
efficacy and safety of the adm nistered antibodies. In certain

enbodi ment's, fooRy humeah iporiBAirasticaPappliRatiGieef duehid \Rratdgyasgtigent of
chronic and recurring human di seases, such as osteoporosis, inflammation,

“aut ol Mmumg ‘ 3 ' j LLep t
ko288 TR ol SRR SPGB | e
anti body ' iR lar r S Oof ocl i n
- antici _pafm'glgiﬂgﬂéﬁmw lwé'*etgv"\gﬁ? %‘ vﬂ’?@ﬁ@néeeerﬁa ﬂéﬁ%ﬁai%%% g@}% ﬁé‘?rlie absence
of nouse.ant.i hodi es. ., Large h n_J ragment s m reserve the | arge '
vari abl e'f&sh‘éaqﬁ‘?i’ﬁ?@ the OBEOM?WH% ﬁfé'gﬁrbe 'S'PB‘&%H'STP%ZJU&%[&'% of anti body
production and expression. By exploiting the mnouse machinpery for antibody
fi ver si f PEGFABRES PSSR arcrAssalOW e antloadies a3 welbas dhataoleindscello
03/ 002713 PCTI US02/ 20181 i nmunol ogi cal tol eranc~- to human proteins, the
r epr oduc 8gvelepraantafturiieanore; syishra sirategy eould pravidea seurse fali ns nay yi el d hi gh
affinity anti bodi es agai nst any antigen of interest, including human
ant i gens pradsiction ohieinhhuman oraotleodlranitibgdies (MAbsydn-cedaini fi ¢ hunan MAbs with
the desired specificity may be produced and _
' embodiments, fully human antibodies are expected to minimize the immunogenic
and allergic responses intrinsic fo mouse or mouse-derivatized Mabs, and thus,
_in certain embodiments, increase the efficacy and safety of the administered
antibodies. In certain embodiments, fully human antibodies may be used in the
treatment of chronic and recurring human diseases, such as osteoporosis,
inflammation, autoimmunity, and cancer, which may involve repeated antibody
administrations. '
[0103] One can engineer mouse strains deficient in mouse antibody
production with large fragments of the human Ig loci in anticipation that such
mice would produce human antibodies in the absence of mouse antibodies.
Large human Ig fragments may preserve the large variable gene diversity as well
as the proper regulation of antibody production and expression. By exploiting the

mousé machinery for antibody diversification and sélection and the lack of
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selected. [01041 In certain enbodi nents, one nmay use cAYsDecEmbez@DORhs from
speci es other than human along with the human vari able region(s). Naturally
Cccurring Ant Mpedoosus uct ure (0105] Naturally occurring antpbodsezasiguct ur al
units typically conprise a tetramer. Each such tetramer typically is

d of tyaidentd ' f pol t hai ps, h pair havi
fulT<Tongt n » IAERERIopER! ticthceo b ot o fiatdi3oc Poimpriamboste ~
full-length " Cchain (] t aj di . _about 50-70 kDa). Th
ami no ¢ or'm nal oo df ¥Bs8 shedbea Moy iRREiinl SRy atuoces, a8 cgi on

of about 100 to.110 or nore amno acids that typically is responsible for
anti gen recogﬁﬁ?g%%)ﬂﬁ?ée%dpgt&'{?gthé‘mﬁ“rﬁ.ﬂt@ﬁﬁ?-t HeiRg gre hyhsidementgchnalogy, cal | y
defines a constant region that y be responsible for effector function.
Human | i ght cﬁaﬁg@‘%‘? 'fF;}‘b%"&%ﬂ M;r‘}*%éﬂ'ﬂ@stﬁﬁd@!r%sn@&ﬁpaymba piotdeed arght
chains. Heavy chajns are typically classified as nu, delta, gamm, al pha,
or epsilon, aﬁ%ﬂeﬂg‘}i ne the antibody's isotype as IgM IgD, 1gG IgA and
| gE, -respectively. |gG has several subclasses, including, but not limted
to, 1gd, 1g&2, I1§&R4 and Inyesrtain gmbedimentscingspay useiconstanigegions froot
limted to, IgM and IgM2. IgAis simlarly subdivided into subclasses
i ncl udi ng, bu$PeRRS W“ﬁf%éﬂ huganrgiony with tkerhenan 9aiablOraBirgeR 713
PCTI US02/ 20181 1gAl and 1gA2. Wthin full-length light and heavy chai ns,
typically, the variable and constant regions are joined by a "J" region of
about 12 or nore am no acids, wth the heavy chain also including a "D’
regi on of abobatutdividecuring AutitadyBtructiBee, e. g., Fundanental | nmmunol ogy Ch.
7 (Paul, W, ed., 2nd ed. Raven Press, N Y. (1989)) (incorporated by
reference in its dAt0§lety fbatublly proupigesitibodnetructarsl abtetybraiwns of each
.lighttheavy chain pair typically formthe antigen binding site.

_ ' comprise a tetramer. Each such tetramer typically is composed of two identical

~ pairs of polypeptide chains, each pair having one full-length "light" (in certain
embodiments, about 25 kDa) and one full-fength "heavy” chain (in certain
embodiments, aboutl 50-70 kDa). The amino-terminal portion of each chain

| typically includes a variable region of about 100 to 110 or more amino acids that
typically is responsible for antigen recognition. The carboxy-terminal portién of
each chain typically defines a constant region that may be responsible for
effector function. Human iight chains are typically classified as kappa and
lambda tight' chains. Heavy chains are typically classified as mu, defta, gamma,
alpha, or epsilon, and deﬂne the antibody's isotype as IgM; IgD, 1gG, 1gA, and
IgE, réspectively. I9G has several subclasses, including, but not fimited to, igG1,

'lgGZ, l[gG3, and lgG4. IgM has subclasses including, but not limited to, IgM1

and IgM2. IgA is similarly subdivided into subclasses including, but not limited to,
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[0106] The vari abl e-regions typically exhibit the same gepsidlper 3bsICt Ur €
of relatively conserved framework regions (FR) joined by three hyper

vari abl e regions, also called conplenentarity determ ning regions or CDRs.
The CDRyydfoz@mzide two chains of each pair typically aggeuséi-gized by the
framework regions, which may enable binding to a specific epitope. From
N-terminal to C termnal, both I'ight and heavy chain variable regions
typi cal | yoAband igh. t Withinddangth lightlandueavy abrins, yoieally, HRVaNGbRS and FR4.

The assignnent of amno acids to each domain is typically in accordance

- Wi t h t he addfconsianbregiont arkpned Hyentdd megion of a1 2ion moné aminuacidsgi cal

Interest (National Institutes of. Health, Bethesda, Ml. (1987 and 1991)),

or Chot hiyghdhé talividchdihiso Bichiding 4 99" RQibnF GbodOBhoreChainbiagidy, al . Nature
342:878-883 (1989). Bispecific or Bifunctional Antibodies [0107] A

bi speci f is‘ée,oé.rgl?,i l*diﬂﬁHeﬁ&ﬂmnﬁGﬁdl@@P&hit 700 aa) W, dob, B &1, Ralibis Padss, hybri d

gptijbody having two different heavy/light chal n pairs and two different
ln'e{‘h'oﬁg wéf?g@eiﬁégﬁ?&@b@%%%w%@ﬁ?E@%@%%%S?nﬁﬁhfﬁé, "but ot
Songs vi VaTe TR FRERRNERRy Shaitusal Al SfEtne ARBBEBRING | 0C: o1y et
al. J. | mt’runol . 148:1547-1553 (1992). Preparation of Antibodies [0108]

~Accor di n§'®0 certain enbodi nents, certain antibodies specifically binding
to OPG are enconpassed by the invention. In Qeré1ai n enbodinents, the

y A [

anti bodi es nalP186] pr od Jbeyangble feqions ypically axhibit haispmegeperdl opaL, sol ubl e
forms of OPG, or a fragment thereof. In certain enbodiments, the
ant i bodi etudtire efelatively conserves)fraraewarkyegions (FRYjoired by threahyPed/ or may be
reconbi nant antibodies. In certain enbodi nents, antibodies of the invention
are variable regions, also called complementarity determining regions or CDRs. The

CDRs from the two chains of each pair typically are aligned by the framework

regions, which may enable binding o a specific epitope. From N-terminai to C-

terminal, both light and heavy chain variable regions typically comprise the

domains FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4. The assignment of

amine acids o each domain is typically in accordance with the definitions of

Kabat Sequences of Proteins of Immunological Interest (National Institutes of .

Health, Bethesda, Md. (1987 and 1991)), or Chothia & Lesk J. Mol. Biol.

196:901-917 (1987); Chothia et al. Nature 342:878-883 (1989).

Bispecific or Bifunctional Antibodies

[0107} A bispecific or bifunctional antibody typically is an artificial
hybrid antibody having two different heavy/light chain pairs and iwo different

binding sites. Bispecific antibodies may be produced by a variety of methods
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human anti bodi es prepared, for exanple, by immunizati orpp@eégn%g}%ggc
animal s capabl e of prodUC|ng human anti bodi es (see, for exanple,
Publ i shed Application No. WD 93112227). [01091 In certain enbodi rrent s, the

conpl emewigagsjobridet er m ni ng regions (CDRs) of the |i ghipamholygavy chain
‘vari abl e regi ons of aOPQA- may be grafted to framework regions (FRs) from
t he sane, or another, species. certain enbodi nents, the CDRs of the -
~light andnﬁt!%iw byt sohlinpiied fé?bfl@*quf{fmh@;d%'ﬂas erdmidngof Fah' IrRgMeNs-ted t o
consensus human FRs. To create consensus human FRs, in certain

enbodi merdes, ergasSmgsmiIEE&éammmaﬁn.mavwmwmln7&sr315+32gﬂﬂ9m)ai n amno acid
sequences are aligned to identify a consensus amno acid sequence. In :
certai n dtdstelnyreials). IinheureRs148f154Rd 580PMA92). heavy chain or light chain are
replaced with the FRs froma different heavy chain or light chain. In 36 27
Decenber 2005 WO 03/002713 PCT/US02/ 20181 certain enbodi nents, rare am no
acids in the FRs of the heavy and Iight chains of aOPG.-1 are not

repl aced,ppabarafiod BEARSTGif the FR amino acids are replaced. Rare am no
acids are specific amno acids that are in positions in which they are not

from Lépfc;ﬁ??dw.f“’ﬂfie us EPERING I bR BB TinEis, Do Shliee” gﬁl ®Fom the
_ ‘ i abl

?ZB?LI’%‘? seeineily b B aheL %ﬁ%ﬁ#ﬁ#&%@&%m%@&%ﬂﬁfﬁﬁ%t i's described,
- e.g., .,.6,180,370, ,5,693,.762 693 85, 089, d
_5 530, 1ofm%ﬁwgﬁsgﬁrﬂt8 aﬁ'ﬁt?@cﬂsé wm&?%@% mw%@nw%iﬁl '&H?‘?‘pﬁrpose. o
[0110) Accordltﬁg%_‘to certain enbodi nents, antibodies of the invention are

prepared @ by forgsi of iCF4ek. o adragment theserinile cadaia embediments, o

substantial portion of the human antibody producing genone inserted but
that is theaséhodiesoefithe invantiommenbe pelydigoal anmoakmg@@d&umayrhﬁ i ne,
anti bodi es. Such _

recombinant antibodies. In certain embodiments, antibodies of the invention are

human antibodies prepared, for example, by immunization of transgenic animals
capabie of producing human antibodies (see, for example, PCT Published
Application No. W0 93/12227).

[0109] In certain embodiments, the complementarity determining
regions (CDRs) of the light and heavy chain variable regions of ®OPGL-1 may be
grafted fo framework regions (FRs) from the same, or another, species. In
certain embodiments, the CDRs of the light and heavy chain variabie regions of
aOPGL-1 may be grafted to consensus human FRs. To create consensus
human FRs, in certain embodiments, FRs from several human heavy chain or

-fight chain amino acid sequences are aligned to identify a consensus ami_no acid
sequence. In certain embodiments, the FRs of the aOPGL-1 heavy chain or light

chain are replaced with the FRs from a different heavy chain or light chain. In
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m ce, then, are capable of producing human i nmunogl obul pypaetaest ®esand
~antibodies and are deficient in the production of mnurine immunoglobulin
nol ecul es and anti bodi es. Technol ogies utilized for achieving this result
are di selgosmok7in t he patents, applications, and ref epengeedisscl osed in
the specification, herein. In certain enbodi ments, one may enpl oy nethods

such as _those disgclosed in PCT Publ. she I cation . 98/ 24893,
whion; s CREPDRPDRARERS Jed gy Acik 1o £Bs BENeT AR AR 0a Chalts a1 so hendes
et al. I\la%urg’% Ginetics 15:146-156 (1997%t whi ch i s hereby incorporated by
r ef er enc @ FOPCGInY arguptserlaced; while thetashetihe FBrAMIND asitlsce Taplagadt/ US02/ 20181
[0111] According to certain _enbodi nents, fully human nonocl onal antibodies -
speci fi c Rede aging acideangrspenife amine agits thas aretin posiens i whiclktheyane ai ni ng
human i nmunogl obul in genes are i muni zed with the antigen of interest.
Lynphat i eotesually feundlin &RsBlicedrtain embodinidnds, ihe grafed tvardalipe esgioast | bodi es
are obtained. Such recovered cells are fused wwth a nyeloid-type cell |ine
to prepéom aOPGLEBMal pbnisdd witheetdnstant esgiorathd s Wifferbyifroriém cel | 1 nes
-are screened and selected to identify hybridoma cell lines that produce

~anti bodi @ﬁnstéﬁﬁﬁ? h®f LOPE1e1.21H ¢eiRih &mbbdihRARS the drafté@ Vafdkle enbodi nent s,
the production of a hybridoma cell |ine that produces anti bodies specific

0, CPCE i g o SO0 i AR g (10
T L SO elntol B 370 B DA BRGS0k 0Rb Sk ifitgh et 01 a7

enbodi nent s thﬁ‘ge}ntibodi e%P(E‘ the invfention bind to OPGL with a

di ssoci at''ih 8 Rerehy inqorsratsA PYJETsiense REAMORYTRERRI y 0. 23 and 0.29 nM In
certai n enbodj ts of the . invention, the antibodies bind to OPGA with a
Kd of |ess th@g"?@_ 23 npfiecording to certain embod?ments, an%gogles of the

invention are prepared through the utilization of a fransgenic mouse that has a
subétantial portion of the human antibody producing genome inserted but that is
rendered deﬁcient in the production of endogenous, murine, antibodies. Such
'mice, then, are capable of producing human immunoglobulin molecules and
antibodies and are deficient in the production of murine immunaoglobutin
molecules and antibodies. Technologies utilized for achieving this result are
disclosed in the patents, applicatibns, and references disclosed in the
specification, herein. In certain embodiments, oné may employ methods such as
those disclosed in PCT Published Application No. WO 98/24893, which is hereby
incorporated by reference for ahy purpose. See also Me:ndez et al.— Nature
Genetics 15:146-156 (1997), which is hereby incorporated by reference fo_r any

- purpose.
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[0113] In certain enmbodinents, the antibodies of the i neptimaneosof the
lg& isotype. In certain enbodl ments of the invention, the antibodi es
conprise a human kappa |ight chain and a human | g& heavy chain. In certain

enbodi megiceesobdres anti bodi es of the invention have beepcghgiedishor
expression in mammlian cells. In certain enbodi nents, the variable

regions of th ;i bodi reI| 0 .a congtant region other than the
. const ant regl ggﬁ]iir t heﬁ 9&%?% °d'§"f’"%ei'-8'§f3%'{"3£tg)‘6%“?/@?"b§/ 002713
PCT/ US02/ 2Q18 [0114 rtain ts nser vati ve nodifications
to the h éﬁ& ﬁpﬁﬁ'ﬁ‘%f%ﬁfﬁgaf?fp@&@ﬁq&% ?F‘%@‘ﬂ%m"fﬁg nodi fi cati ons
to the encoding nucleotides) will produce antl bodi es to OPG. havi ng
f unct i onafOrdFAINgdWEIRNIAMUIRY REln.geRas 78 mmHNIZEd With the aBkgaN OfaCPGL- 1. | 1
contrast, substantial nodifications in the functional and/or chem cal
char act erintsrests Lymphatiecaells (suph asd?-cells) dnopi the imice that express antipexdligsst i t ut i ons

In the am no acid sequence of the heavy and |ight chains that differ

~si gni i caarkloptained. h@iuch rebdwestéd oslisrae ftsidwitioa tnydloiditypesellligé to e of the
nol ecul ar backbone in the area of the substitution, for exanple, as a

sheet or grepaedmniovial Wbmbrrﬁrbell(hhéstd?ﬂ siﬂaﬁhgmdbrmm@lm@a@?éci ty of the

nol ecul e at the target site, (c) the bulk of the side chain. [0115] For
exanpl e, sRredHaEdVIdH B%é}ﬁﬁ@ﬁyﬁld%mélltlméé fwat pfBdilice RHBOAHEs 2

substitution of a native amno acid residue with a nonnative residue such

that t hers‘fsgbﬁc'té tHe é‘ntﬁén BmeéréQcﬂlagﬂﬁen%n%%ﬁ’ﬁérﬁQ/ t % FRICEG gf the am no

acid residue at that tron r more VE T esi ue in the

SZLZP?ELH%EJH%GEW% *ﬁggéééﬁﬁ%# iiaernbePi® OBt RBMEES o no aci o
substit Ut, ons [(S’Wﬁ ther ﬁ %gﬁglg\{a?rtmﬂo\a?ments. antibodies of the invention are
produced by hybridoma lines AMG 6.1, AMG 6.4, AMG 6.5, AMG 7.1, and AMG
7.2. In certain embodiments, antibodies of the invention are produced by
hybridoma ﬁnes AMG 6.1, AMG 6.4, and AMG 6.5. In certain embodiments, the
antibodies of the invention bind to OPGL with a dissociation constant (Kd) of
between approximately 0.23 and 0.29 nM. In certain embodiments of the
invention, the antibodies bind to OPGL with a Kd of less than 0.23 nM.
[0113] In‘certain embodiments, the antibodies of the invention are
of the IgG2 isotype. In certain embodiments of the invention, the antibodies
- comprise a human kappa light chain and a human IgG2 heavy chain. In certain
embodiments, the antibodies of the invéntion have been cloned for expression in

mammalian cells. In certain embodiments, the variablé regions of the antibodies

are ligated to a constant region other than the constant region for the IgG2

isotype.
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non-conservative) can be determ ned by those skilled in>thRcd&hbedgoghe tinme
such substitutions are desired. In certain enbodi nents, am no acid
substitutions can be used to identify inportant residues of aOPG.-1, or to
I ncreasewqros@enixase the affinity of the antibodi es tperfRidzodgscri bed
herein. [0117] In certain enbodi nents, antibodies of the present invention
can be expres n cell lines other than hybrjdoma cel]l lines. In certain
39 27 Decerrbe&ﬁgﬁji)S M'Iﬁgﬁ%ﬁ?’l'%oa@q%@?ﬁé%’!@tive.@%ﬁ%ﬁt'ﬁ’@ﬁf‘éth%equences
encodi ng, partic lﬁ‘r ntibodies can be used for transformation of a

Sui t abl & heanand lglitisbams SERDPGACL (g cagesponsii psicatians & thent s,

transformati on can be by any known nmethod for introducing polynucleotides
into a héepeodiey nl,lCIGWIiea%Wlﬂgqudum antibodlies tp@P G diavingtflxactional amdicl eotide in a
virus (or into a viral vector) and transducing a host cell with the virus

(or vect chémimal tharacteristics sinmitan tpthose dfitOPGLAOWIN dontrbSie sebiskant® exenpl i fi ed
by U S. Pat. Nos. 4,399, 216, 4,912,040, 4,740,461, and 4, 959,455 (which

patent s piogiifleatioryinithe funedomd] afd/apERemicRlcHaPAteriies of SOPBLY1 RdyPOSE) . 1N
- certain enbodi nents, the transformati on procedure used may depénd upon the

- host to Be aEamplpelty seldlifgSibshi tiohé‘frﬂﬂ@‘éﬁ?ib@Eci@fsealﬁérf‘cre%fcfﬁ’é’us

pol ynucl eotides into"mammualTan cells are we nown 'rn the art and
phosphat o GRS b ek P sion B e oy et e s, ot

|1 posore et <o BEaHble i kése ot B BRIR B f6r et L 1 o]

the art -3 et atETog sortarBafis, (P) e cBaroRsr R oWRBE odne zea cel | | nes
avai lable fromthe American r'i}é)pe Culture Collection (ATCC), including but

not | i mi Melecule atthe, targetipitaserde) Beduk ofthepidesthain. Hela cell's, baby hanster

ki dney (BHK) cells, nonkey kidney cells (COS), human hepatocel |l ul ar
car ci noma [0115] For example, a "conservative amino acid substitution" may

Involve a substitution of a native amino acid residue with a nonnative residue
such that thefe is little or no effect on the polarity or charge of the amino acid
residue at that position. Furthermore, ény native residue in the polypeptide may
also be substituted with alanin.e, as has been previously described for "alanine
scanning mutagenesis.”

[01186}] Desired amino acid substitutions (whether conservative or
non-conservative) can be determined by those skrilled in the art at the time such
substitutions are desired. In certain émbodiments, amino acid substitutions can
be used to identify important residues of tdOPGL-1, or to increase or deérease
the affinity of the antibodies to OPGL described herein.

[0117] In certain embodiments, antibodies of the present invention

' . can be expressed in cell lines other than hybridoma ceH lines. In certain
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cells (e.g., Hp &), and a nunber of other cell I|ines.;7m&8IHAbH05

enbodi ments, «cell lines nay be sel ected through determ ning which cell

| i nes have high expression |evels and produce anti bodies with constitutive
OPCL bi nglig@efoperties. 40 27 Decenber 2005 WO 03/ 0@gtAided¥erss USO2/ 20181
-[01191 According to -certain enbodi nents, antibodies of the .invention are
useful for dechgcti ng OPGA in biglogical sanples. In certain enbodi nents,
this all dtBPQ 'e'ﬁ"tﬁegﬁq"ﬁnﬁ%ﬁ?wdﬁ'fg igular antibodies,ean aused ffoduce t he
protein. In certain enbodi ments, antibodies which bind to OPG and bl ock

i nt er act i tEAnsiannation aka suitabip manyosliss hestcalia A asarding tecsesigifut i ¢ use in

nodul ati ng osteocl ast differentiation and bone resorption. In certain
enbodi meranshodiments dansfomatiorGan e \bytany kkotPGiethodchfbrintradociBPAR, whi ch  may
result in a block in the signal transduction cascade and | oss of NF-kB
medi at ed golymosiediidesdnioas hostakll dncluding dgseXapiplepaskagingpthblF- kB- medi at ed
‘transcription activation using, e.g., a luciferase reporter assay, are

known t 0 poly@seotidd inl£erisiot ito aWiral vieetbAUnd!trarkalting A Ebesli wint s, met hods
are provided of treating a bone disorder conprising admnistering a

t her apeutthé Ginis/(oP 161 lo¥ By HERSIBLIA pPBedutéd kel in'tle s N certain

~enmbodi ment's, nethods ar e’ Provi (ia treating a one’ di sorder conprising
20 11 ¢ SRR IR0 G oS RO BB Bl TandiBplagy (0, CPL an
e e Ry e TP SRE b Lo bl SRSty SUBRRL Y, 270
Cort ai n CROBE SPTELTERH? e R Rl oS S50 FRVGREEN SPOSEI to’ suppr eos
.the rate of bone resorption. Therefore, in certain enbodinents, treatnent
may host to be transformed. Methods for introduction of heterologous polynucleotides
into mammalian cells are well known in the art and include, but are not limited to,
dextran-mediated transfection, calcium phosphate precipitation, polybrene
mediated trénsfection, protoplast fusion, electroporation, encapsulation of the -
polynucleotide(s) in liposomes, and direct microinjection of the DNA into nuclei.
[0118] Mammalian cell lines available as hosts for expression are
well known in the art and include, but are not limited to, many immortialized cell
lines avaitable from the American Type Culture Collection (ATCC), including but
not limited to Chinese hamster ovary (CHO) cellé, Hela cells, baby hamster
kidney (BHK) cells, monkey kidney celis (COS), human hepatocellular carcinoma
cells (e.g., Hep G2), and a number of other cell lines. In certain embodiments,
cell lines may be selected through determining which cell lines have high

expression levels and produce antibodies with constitutive OPGL binding

properties.
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be used to reduce the rate of bone resorption where the7Bsd09805 ate i s
above: normal, or to reduce bone resorption to below normal |evels in order
to 41 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 conpensate for bel ow

nor mal | eedsmotis bone formation. In certain enbodi mentpgusgtoigiodi es can be
tested for binding to OPGL in the absence or presence of OPG and exam ned

for their abil to i nRjbi G- | ecI e I s and/ or bone
resor ption. [BT}Z/QJ].] Cong#cf Hg@wrﬁ ﬁ'ﬁ&b %@e[n seéf‘ ng to certain
enbodi rrents |ncl ude not |.im.t d to, .the fol I oW ng Cst eopor osi s,

i ncl udi nd™VETien e UF?W*P&@G‘FB‘*" Q'DH;&r'? iolagical samples, In egrigiRr i ne

ost eoporosi s cél ncluding, but not limted to, hypert hy_ror di sm

hyper par & menisythisallowsihe iesyifieationef celhcpréeﬁlmegaclyprodueedm tary and
congenit al forms of osteoporosis (including, but not limted to,

ost eogend¥biein. nipegertain embadiments santivodies, whithbiag to OPGIr anebloék | ey=Day
syndrone), and osteoporosis due to imopbilization of extremties; Paget's

di sease diitelmtion fithtatheritindiey compamidsimayhiavel therdpeutid usesini | es;
Ost eonyelitis, i.e., an infectious lesion in bone, |eading to bone |oss;

Hyper cal anoduatinig eteting difersntagén BhdbbRé!rds8mtiB PR éaitigm @ resul ting from
solid tunors (including, but not limted to, breast, lung and kidney) and

hemat ol Own%dmheﬂﬁaﬁﬁMdbb%bmmﬂreK%ckWGi biﬁhrn‘aClopbAﬁL\Jvﬁrb gle nyelomm,

| ynphoma and | eukem a), idiopathic hypercal cem a, ~an hyper cal cem a

associ at grbyelsit VR Btk P UighE) AASARAGH cdiBse bAT IostioF NFIE S
mediated transcription activation. Assays for measuring NF-kB-mediated
transcription activation using, e.g., a luciferase reporter assay, are known to
those skilled in the art.

[0120] In certain embodiments, methods are provided of treating a
bone dieorder comprising administering a therapeutically effective amount of an
antibody to OPGL. In certain embodiments, methods ar eprovided of treating a
bone disorder comprising administering a therapeutically effective amount of an
antibody to OPGL and another therapeutic agent. In certain such embodiments,
the additional therapeutic agent is administered in a therapeutically effective
amount. In certain embodiments, the bone disorder is a disorder characterized
by a net bone loss, including but not limited to, osteopenia and osteolysis. In
certain embodiments, treatment with an antibody to OPGL is used to suppress
the rate of bone resorption. Therefore, in certain embodiments, treatment may
be used to reduce the rate of bone resorption where the resorption rate is above

normal, or to reduce bone resorption to below normal leveis in order to

41




27 Decenber 2005 WO 03/002713 PCTI US02/ 20181 Cst eopeni a7 hacdmisly Begdut not
limted to, osteopenia follow ng surgery, osteopenia induced by steroid
adm ni stration, osteopenia associated with disorders of the small and

| ar ge i nizgsdsion®1s and osteopenia associated w th chromicerRepeisic and renal
di seases; Osteonecrosis, i.e., bone cell death, including, but not limted

to, oste i iated Wi th traunatic. injur .0st eonecrosi s

associ at e%%%g%ﬁgﬂi%@\&-ngnaggg\gésewtq?glpgﬁrﬂgﬁlpas i'%cé'g@ﬁgﬂﬁpa'ﬂ‘%?%h si ckl e
cell anem .0St eonecr Qsi ssQci at W th system c | upus erythenatosus,
ost eonec %@P%d'%% 3 Bﬁf@ge@fqﬁ'mﬂm%%'d 'natg? H\PIF?'PC‘@, orgyesepae of é?l%
associated wi th perjodontal disease, osteonecrosis associated with

ost eol yt iahdgxaainesdfostheinability tadahibit OPSGLlsmediated oateclasipgenesisrand/arondi t i on;
and Loss of cartilage and joint erosion associated with rheumatoid
arthriti dongeasppptionn certai n embodi ments, an antibody to OPGL may be used
alone or with at | east one additional therapeutic agents for the treatnent

of bone disoftd21k. | n Gueitone whidhadayrbe treatedaceoddingoidycettsinOPGL i s used in
conjunction wth a therapeutically effective anount of an additi onal

t her apeutehbodimatits inclispbar atetridelilaiiol theFeRdilisgt hat may be adni ni stered
with an antibody to OPG. include, but are not ?in‘ited to, the bone

h ic fact: i t; P- =12 : 11 wt h
factor 08 (T CotenuisaRAUEME, ha nof ik ) Brhdry defltofeidy 19 01

oo A See B  o  hB e  B AN 154 o
Decenber 2005, MG A3 R0% dhsin "ClénR el pdiore, and acromegaly), hereditary

and congenital forms of osteoporosis (including, but not limited to,

osteogenesis imperfecta, homocystinuria, Menkes' syndrome, Riley-Day

syndrome), and osteoporosis due {o immobilization of extremities:

| .F’aget‘s disease of bone (osteitis deformans) in adults and
juveniles;
| Osteomyelitis, i.e., an infectious lesion in bone, leading to bone

loss;

Hypercalcemia, including, but not limited to, hypercalcemia
resulting from solid tumors (including, but hot limited to, breast, lung and
kidney) and hematologic malignacies (including, but not limited to, multiple
myeloma, lymphoma and leukemia), idiopathic hypercalcemia, and
hypercalcemia associated with hyperthyroidism and renal function

disorders;
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sol ubl e TNFa receptors, Enbrel Tm anti-TNFa anti bodi es, oRpai-&agsHdgsand
D2E7 anti bodi es; parathyroid hornone and anal ogs thereof par at hyroid

rel ated protein and anal ogs thereof; E series Prostagl andi ns;

bi sphospwammieezil such as al endr onate and ot hers); bommgbmoming m neral s
such as fluoride and calcium non-steroidal anti-i nflanmatory drugs

(NSAI Ds), includin but .not limte X- 2 .1 nhi bl such as

Cel ebre)Jm and Vi o%St F%Wﬁ@dw&rbéggaﬁ{f@teggac?ﬁtﬁ@e%f B‘f"lngxate or

| ef | unom de; serine t ease | nhi i ncludipg, but not limted to,
secretory | eulRHEH% OS{GBP%%‘?@C'%E?E’VF&(’D'@QS’W“}'S“QUPJ‘@‘J&RHP%@ ors (including,
but not limted to, antibodies to IL- 6f) | L-8 inhibitors (including, but
not |inited t@ssocited wishdisordess pf the)smallanddanoerintesiing, andiostsopeniag, but not
limted to, IL-18 binding protein and IL-18 antibodies); Interleukin-1
converting enzgsecigtedCEjth chrtmichepadic and irénabdiseasesyrowt h factors FGF-1 to

FG--10 and FGF nodul ators; PAF antagoni sts; keratinocyte growh factor
(KGF), KGF-relat edOlswoﬁecrbens,:@mbdéCﬂ?ell desath, irkduiiiey, bRAGH knikeEtts) | opr ot ei nase

- (MWP) nodul ators; Nitric oxide synthase (NOS) nodul ators, i ncl udi ng, but
not linited t@steRestbis aé§odi&ted With tlahtibiARiry, mébﬁe'arﬁiéaﬁfoc&kétpocort icoid

receptor; nodul ators of glutamate receptor; nodul ators of

| popol ysacchihischER ks SiicBidyo0E SUARIA BinaRe BYLAET S and

m netics thereof. [0123] I'n cértaln e%égl ments, an an 'OPA i s
Condi t1 ons, " ScieEHectbeit HEEGRAR Ui 358BIE: 1By ERentiEHEY, | Rf attendant bone
R e R o A
o B B b On G SR o

certain enbodi rents, such agents and an anti body to OPGL nay be provided
t oget her osteolytic metastasis, and osteonecrosis associated with other condition;

and
| 'Loss of cartilage and joint erosion associated with rheumatoid
- arthritis.

[0122] in certain embodiments, an antibody to OPGL may be used
alone or with at least one additional therapeutic agents for the treatment of bone
disorders. In certain embodiments, an antibody to OPGL is uséd in conjunction
with a therapeutically effective amount of an addﬁional therapeutic agent.
Exemplary therapeutic agents that may be administered with an antibody to
OPGL include, but are not limited to, the bone morphogenic factors designated

o BMP-1 through BMP-12; transforming growth factor-B (TGF-8) and TGF-8 family
members; interleukin-1 (I_L-1) inhibitors, inpiuding, but not Emited to,. iL-1ra and

derivatives thereof and Kineret™; TNFa inhibitors, including, but not limited to,
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by inclusion in the same formulation. In certain enbodi peptsemsdtcBoggent s

may be provided together by inclusion in a treatnment kit. In certain

enbodi ments, such agents and an anti body to OPG. may be provi ded toget her ¢
by incl uWammbzma treatnent kit. In certain enbodi neptsws@peiziagents nmay

be provided separately. In certain enbodi rrents when adm ni stered by gene

t her apy, en encodi rpte ent r an.apti OPGL may
be i ncl uﬁ@@slegﬁ}'ni_e reqbegr%s\}%g){% aphr:t‘ fﬁ?Oan picade’ 'f"ﬂg es encodi ng
protein agents and/ or n anti bod to OPE may be under the control of the
- sane proﬁﬂﬂl&ds%gﬁtﬁ#hwp homephe ARd anRalegs ﬂw@@: Pamthygich eslated pstelg pr ot ei n
agents and/or an antibody to OPGL may be in separate vectors. 101241 In
certai n ent@npweathereefhk series prostaglandins; bisphespiionaies dsucha@s t her api es

- conprising an antibody to OPG and at |east one interleukin-1 (I1L-1)

i nhi bi t oalendrahatecaihed dtheod); boresenhanting sningrateusuichtasdhuapide and talciuenr;t ai n

enbodi nents, a therapy conprises an anti body to OPG and an IL-1 inhibitor.

and at |ﬂﬁﬁ-tst@ﬂdabdiﬂi—hﬂ&ﬂﬁiatdmHﬁ@w(ﬁsﬂﬁx)rhblﬁdlnb?bﬂllfbtIuhﬂe@ﬁftal n
- enbodi ments, nethods of treatnment use IL-1 inhibitors and/or TNF q

i nhi bi t oCON-D irfMbiHE Cdulchtas Uéléd?eﬁ“aﬁ@“d%ﬁ@mﬁrﬁur%@ppre‘s@aﬁyé
enbodi ment's, an antibody to OPGL in conbination w I'L-1' 1 nhi b| tors

andfor. T e’tt‘ibtie&a‘tebértleﬂlﬁ'tdméfe RRANS ﬁﬂ)t«%éye |pﬁlbﬁé\§ ”ﬁelhdﬁé 5@3@% Bﬁ;ﬁ%cs uch as

ast hnm, eumatold arthritrs, and scl er osi enber 2005

O3 O KB B8 ek ke (%ﬁhﬁ”éﬁhw@gb%h&nfﬂdgni et or i
manut SLfﬁpiﬁét@”gﬁfﬂ &P '#??gr\ﬂ&eﬂﬁ'ﬁﬁ%raénn R, Saf“ndt“ﬁﬁ@ 2*in certain
i nstances, IL--1 roduced in t forns: IL 1a) and IL-1
beta (I Laritt;;)odles to IL—85) IL-18 inhibitors (lncludlng, but not llm:tedp IL-$8 binding
protein and IL-18 antibodies); Interieukin-1 converting enzyme (ICE) modulators;
fibroblast growth factors FGF-1 to FGF-10 and FGF modulators; PAF
antagonists; .keratinocyte growth factor (KGF), KGF-related molecules, and KGF
modulators; matrix metalloproteinase (MMP) modulators; Nifric oxide synthase
(NOS) modulators, including, but not limited to, modulators of inducible NOS;
.modulators of glucocorticoid receptor; modulators of glﬁtamate receptor;
modulators of lipopolysaccharide (LPS) levels; and noradrenaline and
modulators and mimetics thereof. |
[0123] In certain embodiments, an antibody to OPGL is used with
particular therapeutic agents to treat various inflammatory conditions,
' autoimmune conditions, or other conditions with attendant bone loss. In certain

embodiments, in view of the condition and the desired level of treatment, two,

‘three, or more agents may be administered. In certainremb'odiments, such
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[0126] A disease or nedical condition is considered to Bepalmber 2005
"interl eukin-1 nedi ated di sease" if the spontaneous or experi nent aP di sease
or nedical condition is associated with elevated levels of IL-1 in bodily

fluids owodsioesuwe and/or if cells or tissues taken fr egrigd@aaqdy produce
elevated levels of IL- | in culture. In certain enbodi ments, such

~interleukin- diated.di seases are al so recognized py the fo]low ng
“addi ti onaﬁ‘g‘ﬂizlﬁ)"q‘é% Ra ?‘6‘?&‘&0@%‘?’9{)@& iRglugion Infre %ﬁ?’ﬁﬁf%@y%ﬁ%@& G with the
di sease or nedical condition can be m m cked experinmentally in animls by
admi ni st r%[f"???ﬁmsgtsi gy %Qengﬁ)?@g@ﬂ aptihody & Oi?@-r'@%ibéti’fo‘é@eq fogethend (2) a
pat hol ogy induced in experinmental animal nodels of the disease or nedical
‘condi t i orbydaslugien imthesemedfopnulatien.  isvetabyenshadimanist sudhagenisgoay s t hat
inhibit the action of IL-1. In certain enbodinents, one or nore of the

above corhi provided togetharbyiimchasion ip-altreminient kil ldicedabrembodimentsai n
enbodi nents, all three of the conditions are net in an |L-1-nedi at ed

~ disease. duehagéntdantiancandibolly nORGLMa beepiovitied tdddthdnby inEldéian ira di seases

i nclude, but are not limted to, the follow ng: acute pancreatitis;

anyot r ophiecatméMiit! ah cERAIRAHolimdNS sueh abits WY bd provil telf)l Zhei mer s
di sease; cachexi al anorelxi a, | :1cl udisng, agut Snot i':)i ﬁﬁvg:lgag%g:ﬁ&ﬁgl%gi nduced

vasoul 1 {1 R i RS by B P PR 0z 2015t
1 ue RS BceSh SRR AR A, P LRI PR o0 o
cor onary SRty 1 Sdain Btodients, g GinesprodiBU Brorel oebpl 498t on (e, g,
but not IARATEBEN 5 OP BLices B nder e ! SN RBE PromeigEges, It i pl o
nyel oma | eukem a and nyei ogenous (e.g., AML and CM.), and tunor
- met ast asicsttaipiemhadigents fbpgeneg eneadindrotain agends and/or ansufibedydependent
| OPGL may be in separate veciors.
[0124] In certain embodiments, the present invention is directed to
therapies comprising an antibody to OPGL and at least one interleukin-1 (IL-1)
inhibitor, and methods of treatment using such therapies. In certain
embodiments, a therapy comprises an antibody to OPGL and an IL-1 inhibitor
and at least one additional molecule described herein. In certain embodiments,
methods of treatment use IL-1 inhibitors and/or T’NF—q inhibitors in conjunction
lwith an antibody to OPGL. In certain embodiments, an antibody to OPGL in
combination with IL-1 inhibitors and/or TNF-q inhibitors may be used for

treatment of conditions such as asthma, rheumatoid arthritis, and multiple

sclerosis.
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di abetes); endonetriosis; fever; fi brorryal gi a; gl oner ul ongpdmddrSpo@r af t
versus host di sease and/ or transpl ant rejection; henohorragic shock;
hyper al gesi a; inflammtory bowel disease; inflammtory conditions of a
joint, iwdodenng but not limted to, osteoarthritispcpsesdeisic arthritis,
and rheumatoid arthritis; inflamuatory eye di sease, including, but not

' : is?h:e.%qatol ncﬂg?)rlgssgﬂb@rrllgﬁklwﬁ@‘f ggfg I cere Fﬁ?%%%é ﬂ.PlslﬁlcfiBEjl ng, but
hemor r nage gl BERBRES 1T “rﬁ?e‘?@m%an?ﬁéfwtql ef»aﬁﬂsaﬁo{s@iggwgﬁ&i iy

Tt od (SN BRENFes I R Ay EPerodBE el o @acaphaseRoTOReL [ pi e
sclerosis; nyopathies (e.g., nmuscle protein net abol i sm including, but not

linited tiheages eeriait Bﬁfén@ﬁaaﬂranﬁ)pﬂosimmlnstwpsfmg)s llvd @lpdacili-da) v
(including, but not limted to, such condition induced by HV);

ost eopor(ﬁ'lidle-bmtn,(lLi-Tﬁd.l uding, but not linmited to, cancer-related pain;
- Par ki nson's di sease; periodontal disease; pre-term|abor; psoriasis;

reperfusion i i§126}; sepA diseadwamedicalecontiition isscdnsileradiidi g aon t her apy;
t enporal mandi bul ar joint di sease; sleep disturbance; uveitis; and an 47 27

Decenber "gsHeuki-0 HdaRRsldisE4sh" 130 éa&itaéedusfdrwﬁaﬁrﬁén‘tamaéﬁée&n resul ting

from e.g., strain, sprain, cartilage damage, traunma, orthopedic surgery,

i nf ecti Ofyedital®ohdtion is%@é&a@a%ﬁﬁaé\%te& f&cﬁlof'um wPbodilyt iments, an

IL-1 inhibitor may be any protein ul e capa specifically

Do s aebhdBl kBRI Gl iRl erﬁﬁﬂ% Body gfrg:gull\,%gfevam'%v@ggyng esult from

any nunber not

wth 1L 1 By e eﬁ@e@m%ﬁ r °d“ ¥ °ﬂ¢ww rcftes rg%%a%éso# of the |L-1°
eCePt o St ﬁme?a@ﬁs@%'cﬁ@ow oS S P | o o5 S e
findings associated with the disease or medical condition can be mimicked
experimentéliy in animals by administration of IL-1 or upregulation of expression
“of IL-1; and (2) a pathology induced in experimental animal models of the
disease or medical condition can be inhibited or abolished by treatment with
- agents that inhibit the action of IL-1. in certain embodiments, one or more of the
above conditions are met in an IL-1-mediated disease. In certain embodiments,
all three of the conditions are met in an [L-1-mediated disease.
[0127] Acute aﬁd chroni¢ interleukin-1 (IL-1) -mediated diseases
include, but are not limited to, the following: acute pancreatitis; amyotréphic
lateral sclerosis (ALS, or Lou Gehrig's disease); Alzheimer's disease;
cachexia/anorexia, including, but not _Iimited to, AlDS-induced cachéxia; ésthma

and other pulmonary diseases; atherosclerosis; autoimmune vasculitis; chronic
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binding to its receptor. [0129] Certain interleukin-1 ishhhids 2bhe! ude,
but are not limted to, |IL-1 receptor antagonists, including, but not
limted to, KineretTM IL-Ira, IL-lra variants, and IL-Ira derivatives,
whi ch arevee@lbeeii vely terned "IL-l1ra proteins;” antipchlgsbzdogGept or

nmonocl onal anti bodies (see, e.g., EP 623674, which is hereby incorporated

|b.ymr Ceq cafdud Sindidhie PRI adcbebiedl fiSedds Rh&lfing byshBFiniad ®: 405" 458
> 31561571—"%@1@“3%%903@?3 dfeg %%a%wn%ﬁwweglﬁ@%wﬁﬂémpor at ed by

ref erence for urpose); anti-IlL-1 nonoclonal antibodies (see, e.g., W
9561997, Wobﬁﬁgﬁizg’ hesestive eart failuss, pafonaniyestengss, myerardisl 364778, EP
267611 and EP 220063, which are hereby incorporated by reference for any
pur pose) ;inflarction, Fyeedial dysfuration (5:0prefatedite sapsiskannd bovhary artesy et o ( see,
e.g., WO 96/23067 and WO 99137773, which are hereby incorporated by

ref er enceypass graft; pangersiayluding, Rit nBelimitdsbio, POREMIAS, Mdluding/Bd meETI US02/ 20181
inhibitors of interleukin-1 beta converting enzyne (1 CE) or caspase | (see,
e.g., \Aﬂinﬁ&dztezmaltlpmnwa\ﬂﬁ%mdn&\ﬁy@fﬂgéﬁé@é(e AR, spdeCIEY, eby

i ncorporated by reference for any purpose), which may be used to inhibit

o IL-1 bet %nﬂﬁ@ﬁ%ﬁ‘d&@é&taél@%ﬁﬁﬁé@ﬁﬁ%m@ BB hb1Eirited1d, lﬁgﬁlﬁﬁ-ﬁp‘éhﬁéﬁte

inhi bitors; and other conpounds and proteins that block in vivo synthesis

o ot ey e‘?‘ﬁ*@%‘ﬁﬁﬁ? ffe*’é’sﬁb“’@?%ﬁ%‘ R

095
> 055 333‘“@“‘3@%@%@“ Planf ftiectioh Wasictiragh: SHonic beragediE” 00 51057
96/ 09323, 1/17 4 40907 8/32733 42325, 08144940, 98147892,
98/ 5637714 6“455@5%5 AepaLery 5‘1'7‘%2@” ajg 4'%/ Beh

to, osteoarthritis, psoriatic arthriis, and rheumatoi art?m‘tis; inflammatory

97108174, 95/ 34326 991 6426, 99/36415;. European

Timite
eye disease, including, but not limited to, those associated with, for example,
corneal trané‘plant; ischemia, including, but not limited to, cerebral ischemia
{including, but not limited to, brain injury as a result of, e.g., trauma, epilepsy,
hemorrhage or stroke, each of which may lead fo neurodegeneration);
Kawasaki's disease; learning impairment; lung diseases (including, but not
limited to, acute respiratory distress syndrome, or ARDS); muliiple sclerosis;
myopathies (e.g., muscle protein metabolism, inéluding, but not limited to, muscle
protein metabolism in sepsis); neurotoxicity (including, but not limited fo, such
condition induced by HIV); osteoporosis; pain, including, but not limited to,
cancer-related pain; Parkinson's disease; periodontal disease; pre-term labor;
psoriasis; reperfusion injury; septic shock; side eifects from radiatioﬁ therapy;

temporal mandibular joint disease; sleep disturbance: uveitis; and an
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patent applications 534978 and 894795; and French patenj; gpRligabibes FR
2762514. The disclosures of all of the aforenentioned references are hereby
i ncorporated by reference for any purpose. [0131] Interleukin-1 receptor
ant agoni wo @3lob27i3 @) is a human protein that acts as achaike@igii nhi bitor of
interleukin-1 and is a nmenber of the IL-1 famly, which includes |IL-1a and
| LA P. Certain receptor antagonists, including IL-lra and variants and
deri vat i Jefipremaiospeonditionfesyliing fromt egd strain, apRin gatdilegedamage, t hem are
described in U S. Patent No. 5,075,222; WD 91108285; WD 91/17184; AU
9173636; thaoneR bitbepedic sbgery, mfation, andiRer/dikesE prowes8es.21275; FR 2706772
WO 94/21235; DE 4219626, WO 94/20517; WO 96/22793; WO 97/28828; and WO

99/ 36541, whi {0128} e i ndpepdintedthoden@its, d?MLI‘IehhibﬁﬂCﬂIagQéaﬁ? rot@ir pose. I n
certain enbodinents, an IL-1 receptor antagoni st nay be 49 27 Decenber 2005

WO 03/ 0037 hble¥uld sipble?orlshbombafqiElattin acﬂi\fbtiél[i\‘gﬁl aélluigTeadeRRS S, an IL-1

recept or antagoni st may be non- "gl ycosyl at ed. 32] Three forms of IL-1 ra

0 A e o g 222 (11 2

patent). The atent, is

oot oct MEETAnRTETagia buf okl Wited o8 Mopedifighg 3L heBetBBP Lo 26 ar ounc
“char act oPslh 6 B-BHtueBomnd Wt i png iR aRere eerrrbo ko o col um at

48 nmM NaCl. Both IL-1 raa and IL-1 rap are glycosylated. The third form

| L-1 raxiormatiog H&ﬂ‘&bP riesertonsompley (g %?ﬁe?'eﬁ?ﬁ’ﬁ/ SRR ctpoaptar wEh fl-dm a Nono Q
colum at 48 mM Nad and is non-glycosyl ated. The' 222 patent al so

descri befeaepiarsicaessennpieteink and indefaiingnjthgeedyationef Ibdosigraling afier

I nhibitors, cloning those genes in suitable vectors, transform ng and

t r ansf ecbindipg todiseecaptars i nto certain cell types, and

[0129] Certain interleukin-1 inhibitors include, but are not limited fo,
IL-1 receptor antagonists, including, but not limited to, Kineret™, IL-1ra, Il-1ra

variants, and IL-1ra derivatives, which are collectively termed “IL-1ra proteins;”

anti-IL-1 receptor monbclonal antibodies (see, e.g., EP 623674, which is hereby

- incorporaied by referencesfor, any purpose); IL-1 binding proteins, including, but

n_ot limited to, soluble IL-1 receptors (see, e.g., U. 8. Pat. No. 5,492,888, U. S.
Pat. No. 5,488,032, and U. S. Pét. No. 5,464,937, U. S. Pat. No. 5,319,071, and
U.S. Pat. No. 5,180,812, which are hereby incorborated by reference for any
 purpose); anti-IL-1 monacional antibodies (see, e.g., WO 9501997, WO
9402627, WO 9006371, U.S.Pat. No. 4,035,343, EP 364778, EP 267611 and EP
- -220083, which are hereby incorporated by reference for any purpose); IL-1
receptor accessory proteins and antibodies thereto (see, e.g., WO 96/23067 and

WO 99/37773, which are hereby incorporated by reference for any purpose);
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expressing those genes to produce the inhibitors. [013

enbodi nents, del etions, insertions, and/or substituti g%st?C&ﬁkF%/r?gual ly or
collectively referred to as "variant(s)") are made w thin the am no acid
sequencewqgafsmebidzisl ra. I n certain enbodi nents, an |L-1pegusy@oignt 1 s
biologically active (e.qg. , possesses the ability to inhibit I'L-1). [0134]

In certai. odi esen |nventi s directed to therapies
conpri si H@' §ﬂ3‘% qﬁ%iﬁw“{ CORYRIURG eNaing 'nﬁgc”ﬂﬂeaa??lhﬁsﬁﬁt%ﬂ and

met hods ?,fy tregé%ps& &“u&&% such therapies. In _certain enbodinents, a

" ther apy B andoNEPaP/4Z 1ok, avhighrare hershyi inepraraiedit | east
one addltlonal nol ecul e descri bed herein. 50 27 Decenber 2005 WD 03/002713 .
- PCT/ US02/oyoeferencediosshy mapess) nivbick auaydee usedl todntiibiL-t betdiprodustioar e nedi at ed
by TNF and may be categorized as inflanmatory conditions. As used herein, a
' TNF- nediaat e:criitionpinteleukicd 1 bdiesprotease inhibitors; lahdiottesl compoands asdise or

medi cal condition that is associated with elevated levels of TNF in bodily

f1ui ds ompréteinsuBat ok io VivoRyesiS of eldraécelilal ictsd¢eofilaken from the body
produce elevated levels of TNF in culture. In certain enbodinents, a

di sease is a [gyzopedi at@gn@ajfﬁ_s@ inHibitor$ e dgggl&gdog RS associ ated.

with the d| sease or nedical condition can ﬁgghexperl mentally in

ani mal's - 5{ g hr@uécg%rafeb%sefsﬁaé%pl%%59692%%@*% @gs@& TNF and/ or

(2) a path neXpet i'ment a € di sease or

| Fﬁi&cf‘hhﬁéﬁﬁ@ RS A @%Eb s898epA Bleintnatye) BR6REnr onic :ge“ts
2nor exi a3 Elﬂq%éﬁseﬁéféiﬁéﬁ%ﬁ@%%aatSﬁiﬁéfﬁﬁt@ab% ST BBABS B y oni o f ati gue
syndrome; coronary conditions and/or indications, includi ngg but not

limited P8MA498ARBHTER, RElaBeT, BYQ7837, S9PEHS. POIBR4R 1824
98/32733, 98/17661, 97/08174, 95/34326, 99/36426, 99/36415;. European (EP)

patent épplications 534978 and 894795; and French patent -application FR
2762514, Tﬁe disclosures of all of the aforementioned references are hereby
incorporated by reference for any purpose.

[0131) Interleukin-1 receptor antagon'ist (IL-1ra) is a human protein
that acts as a natural inhibitor of interleukin-1 and is a member of the IL-1 family,
which includes IL-1o and IL-1B. Certain receptor antagonists, including IL-1ra
and variants and derivatives thereof, as well as ﬁethods of making and using
them, are described in U.S. Patent No. 5,075,222; WO 91/08285; WO 91/17184;
AU 9173636; WO 92/16221; WO 93/21946; WO 94/06457; WO 94/21275; FR |
2706772; WO 94/21235; DE 4219626, WO 94/20517; WO 96/22793;WO

- 97/28828; and WO 99/36541, which are incorporated herein by reference for any

purpose. In certain embodiments, an IL-1 receptor antagonist may be
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" nmyocardial infarction, myocardial dysfunction (includi r\;[q,[gég M, ohh4n ted
to, such condition related to sepsis), and coronary artery ebypass graft;

depression; diabetes, including, but not limted to, juvenile onset Type |
di abet esywlizgbppies nellitus, and insulin resistance Gipgkihopg. but not
limted to, insulin resistance associated wth obesity); engorretrl osi s,
endonetritis, and related conditions; fibronyalgia and anal gesia; graft
ver sus h@lcopgpled: ilbagrtaiy pmbetlipmnis: an ILrk lesapter sntpgonisiohayibe eases,
including, but not limted to, Crohn's disease and C ostridium

di fficil elywesylsiedt ed di arrhea; ischema, including, but not limted to, 51
27 Decenber 2005 WO 03/002713 PCT/ US02/ 20151 cerebral *i schem a, which

i ncludes, but [0182hot | iThréefbring of h-fararidValianistherof &Uddschitied inr auna,
epi | epsy, henorrhage, andlor stroke; lung disease, including, but not

limted tng, peuNo. 5878I200 Y23 SHERS.S TRY fifkt f6i, cafdd™BA" N thePppaONar Y

fibrosis; multiple sclerosis; neurofnfiammatory di seases; ocular di seases

and condiyaiéis crilfitid s a28i29 nlddiuié th SBS-BABR} 4R7SP! ant . ocul ar

degener ati on ‘and uvel in, 1nc ng, ed to,
cancer-relate .1 Ale LitdsS; r] I S - Pityriasis rubra
i 1'ar s CERsRmBRICRRboR o4 € i BBt  MinP GRS caltpiia
prostatitis, ¢ ared .conditions. .pseriasis,and related conditions;

L ronar s mu NAEER R Akt BAF T 6% heBihid el SLBBaE, e udi g, but
not Jlimted to, rheumatoid arthritis, osteoparthritis, juvenile arthritis

(i ncl udi Farastarizag as 232,23 ki prefein; whishielues fremaMena Ghealumniat 48
seronegative polyarthritis, ankylosin spendylitis, Reiter's syndronme and
react i ve miMtNaGlt Both Ikt raaagd di-dwfsare qgwsylabﬂc Thethird formsiL-taxeisopat hi ¢
arthritis, polynyositis, dermatonyositis, scleroderma, system c sclerosis,
vascul i t icharfaetegized EaadXBED protein sediske plutesirarh reallona Qoedlumm at 48 mile di sease,
st aphyl ococcal -i nduced ("septic") arthritis, Sjogren' s syndrone, rheumatic
fever, pNaCaaddw hir-glyessylaied. yTei2gD patdnt ulsat deveritiastoapiat netholds

arteritis); septic shock; side effects fromradiation therapy; systemc

| upus . forisolating genes that code for the inhibitors, cloning those genes in suitable

vectors, transforming and transfecting those genes into certain cell types, and
expressing those genés to produce the inhibitors.

{0133) In certain embodiments, deletions, insertions, and/or '

substitutions (individually or collectively referred fo as “variant(s)”) are made
within the amino acid sequences' of ii-1ra. In certain embodiments, an IL-1ra
variant is biologically active (e.g., possesses the.ability to inhibit IL-1).

[0134] In certain embodimentis, the present invention is directed to
therapies comprising an antibody to OPGL and at least one TNFa inhibitor, and
-methods of treatment using such therapies. In certain embodiments, a therapy
.comprises an antibody to OPGL and a TNFa inhibitor and at least one additional

molecule described herein.
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erythemat osus (SLE); tenporal nmandibul ar joint disease, zﬁ@é(ge%@rtzb@g, and
~tissue transplantation and/or an inflammatory condition, e.g., resulting
fromstrain, sprain, cartilage damage, trauma, ort hoped| C surgery,

i nfecti owo(@m&-m H1V, dostridiumdifficile and rel appdspPaisgS) or other
di sease process. [0937] In certa| n enbodi ments, TNF inhibitors may act by
at |l east one omnre or inhibiti roductjion, binding free
TNF, interferi é, 2 27 a’z‘%@“@@%@ﬁg‘gﬁ*ﬁ'% rBats Mediedby a1  with TNE
bi ndi ng t_ﬁNhts recept or,, and interfering with nodul ati on of TNF signaling
after bi nédNRGNASNRY ke raleepized astntammpiery qeuditions; A% tsed herein, ades, but s
not limted to, solubilized TNF receptors, including, but not limted to,
sol ubl e tﬂﬁﬁ-meé&t@%dlgeas&&mdudﬁeb@ips pet linyited to, 4 disemseror matlisal cal | ed t he
p55 receptor), soluble tunor necrosis-factor receptor type Il (also called
the p75 remeiiﬁamrthat ispssdeidied WillVielevated lbveds e STNP inlbddilyifluidsustitisgue but not
limted to, Rem cadeTM and D2E7 (see, e.g. U. S. Patent Nos. 6,090, 382 and
6, 258, 562and/eninivili mlsbotué'éwésrtﬁc@pﬁmﬁ1h§Hd;\dl§~ﬁ?bdudeSél@vated%velsV@ 98/ 24463) ,

et anercept (Enbrel'), Avakine"; inhibitors of TNF-a converting enzyne
(TACE); amdqFeh aﬁfurérvinaséﬁbﬁserhbadw@h{se aldisENEe A TN FIMeduh%H%ﬁ&eaFé §pl ary
TNF-a inhibitors are describ g., in European atent a cations EP

117 563, GLPATSSKS ffﬁﬁ‘%ﬁ@e‘%ﬁ‘@@% g g é@?’“@%@% 025 EP
oo 10, MBS SREfing Yy Hial35Itor B iRy hordlibnsty o7 ep
p 88271 PPSRLTRE 8@@0@@8@?@?@&%3&0@% Siperiaia aF?ur%%S%g . EP 053
083; U.S. Patent Nos. 136, 021; 5,929,117; 5,948 638; 5, 807, 862;

5, 695, 950 ke disgaseser m%dlealﬁosélﬂon%ebwﬂ“ ifed cgalpolished by teatmesb: 5, 853, 977:

5,359, 037;_5,512,544; 5,695,953; 5,811, 261,
with agents that inhibit the action of TNF.

[0136] Certain acute and chronic TNF-mediated diseases include,
but are not Iffnited to:.cachexia and anorexia; cancer, including, but not limited to,
leukemia; chronic fatigue syndrome; coronary conditions and/or indications,
including, but not limited to, congestive heart failure, coronary restenosis,
myocardial infarction, myocardial dysfunction {including but not limited fo, such
condition related to sepsis), and coronary artery bypass graft; depression;
diabetes, including, but not limited to, juvenile oﬁset Type 1 diabetes, diabetes
mellitus, and insulin resistance (including, but not limited to, insulin resistance
associated with obesity), endometriosis, endometritis, and related conditions;
fibromyalgia and analgesia; graft versus host rejection; hyperaigesia;
inflammatory bowei disea_lses, including, but not limited to, Crohn's disease and

Clostridium difficile-associated diarrhea; ischemis, including, but not limited to,
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5,633, 145; 5, 863, 926; 5, 866,616; 5,641,673, 5,869, 677; 25},55569 11: 05
5.872. 146 5 854, 003: 5, 856, 161 5, 877, 222: 5. 877, 200:2 0% DEELC
5,886, 010: 5, 869, 660;: 5,859, 207: 5,891, 883: 5,877, 180: 5, 955, 480:
5, 955, 47§&; 435: 5,994,351: 5,990,119; 5,952, 32Q; 81:
Internati@’c?noé{ﬂgzgg% ent applications WD 90113575, 53 27 %é:'g’%ﬁ%%rgls 005 WO

03/ 002713 PCT/ US02/ 20181 WD 91/ 03553, WO 92/ 01002, WO 92113095, WO
02116221 cevabralisdrasa, which inebaieg, D16 js napliodied 3, Brain\uyss3naaalt of\D 96128546,
WD 98/ 27298, WD 98/30541, WD 96138150, WD 96138150, WD 97/ 18207, WD

97/ 15561 travifha, @pilcdpz90Rembifhalfe] andbi strok®; Rmgdistise, MEuding,tleRt WO 98139326,
WO 98139316, WO 98/38859, WO 98/39315, WO 98/42659, WO 98/39329, WO

98/ 43959,iirﬁﬂ@dQﬁ/ﬂﬁﬁg?i%@%Hé%%nMQ,@ﬁ%a,Zand/&lﬁh@h GibfositD 97137974,
WD 97/ 37973, WO 97147599 96/ 35711, WD 98151665, WO 98143946, WO

w0 9o, o1 TR BRA nelioinianiitdinfos{ ot bisntits il Satitns)” v~
w0 90 0ol BRIt (e aantlient fodident R B gy o
o552k oG e R A B 6,20, 41°7
e e ek o P B R e R 57
569. The disclosures of all of the aforenentioned references are hereby
i ncor por &estgriplpresiadiis fed relgtedpepdifonsy dsetiasis gnd sglated conditian® and EP 422
339 describe the am no acid and nucl eic acid sequences of a soluble TNF
r ecept or puimenary {iblosis; tapeviusian injrAReumatic diseases, including, but not

limited 1o, rheumatoid arthritis, osteoarthritis, juvenile arthritis (including, but not

limited to, juvenile rheumatoid arthritis), seronegative polyarthritis, ankylosing

spondylitis, Reiter's syndrome and reactive arthritis, Still's disease, psoriatic

arthritis, entéropathic arthritis, polymyositis, dermatomyositis, scleroderma,

systemic sclerosis, vasculitis (e.g., Kawasaki's disease), cerebral vasculitis,

Lyme disease, staphylococcal-induced (“septic’) arthritis; Sjogren’s syndrome,

rheumatic fever, polychondritis and polymyalgia rheumatica and giant cell

arteritis); septic shock; side effedts from radiation therapy; systemic lupus

erythematosus (SLE); temporai mandibular joint.disease; thyroiditis; and tissue

transplantation and/or an inﬂammatdry condition, e.g., resulfing from sfrain,

sprain, cartilage damage, trauma, orthopedic surgery, infection (e.g., HIV,

-Clostridium difficile and related species) or other disease process.

[0137] In certain embodiments, TNF inhibitors may act by at least

one of downregulating or inhibiting TNF production, bihding free TNF, interfering
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or 30kDa TNF inhibitor) and a sol uble TNF receptor type, P 92% vvn as
STNFR-11 or 40kDa TNF inhibitor), which are collectivel y ermeae

EP 393 438 and EP 422 339 al so describe nodified fornms of sTNFR—I and
STNFR-1 | iiisoecenber 2005 WO 03/ 002713 PCT/ [ TS02/ g83Rdual-afsh udi ng, but
‘not. limte to %ragrrents functional derivatives, and variants.

. Furthernore, EP 393 438 and EP 422 339 descri be nethods for isolating genes
that cod¥ithctNF hiBdingHp iiF rereptorcanchintrifering withacdulation of TNFasignalivgct or s,

- transformng or transfecting the genes into certain cell types, and

expr essi @ifet bindige ie §s recepprodbe demhd Nminhibited includes haljis sotNipatted and
STNFR-11 are nenbers of the nerve growh factorl TNF receptor superfamly
of receptarsmjubilized A NFreteploss, inchiding; bet rgt dimited td, zotuble fuemepecmwsisNGF), the B
cell antigen CD40, 4-1 BB, the rat T-cell antigen MRC OX40, the fas

ant i gen, fader rebept6Pdipe A (STNFDRY aiet dalied thel B8 tedeplor)Rboluble 1988 Sci ence,
248:1019-1023). A conserved feature of that group of cell surface

recept or fiebRsR FANSF RicBBOF IFPaldotall I'Gé‘ﬁlé b mai n, which
. can be dI%\?I dgd I nto foﬁtro P@%ea@é‘ed rm%dlI ?458%71‘5 aebout r)f o’ﬁjgﬁgrrenﬁﬁo aci ds that

| -S?Ztaf". " GRS R Ft bt ’@8?%3’??@2%@%;@%@92&@%;%%L%?Si tor Ab1

' 40 '

U0 S enbER PARBAG e SR g 0pe B i sﬁvﬁ&ﬁ%ﬁﬁﬁ Ve%géff?%ia@z\% nave 51
53

ot e pl SRRl 4?91%@?2%%} et RetepdEnRish ) Akahe, OIS SEINESEE Goscri beo

truncated forns of STNER-1 and sTNFR-I| that do not contain the fourth

. domai n  camveRingRnRMedAGRsandptiermalesules that affesi-RNE potivify. anino aci d

resi dues Prol41-
‘ [0138] Exemplary TNF-a inhibitors are described, e.g., in European

patent applications EP 308 378; EP 422 339; EP 393 438; £P 398 327; EP 412
486; EP 418 014, EP 417 563, EP 433 900; EP 464 533; EP 512 528; EP 526
905; EP 568 928; EP 607 776, which describes the use of leflunomide for
inhibition of TNF-a; EP 663 210; EP 542 795; EP 818 439; EP 664 128; EP 542
795; EP 741 707; EP 874 819 ; EP 882 _714;'EP 880 970; EP 648 783; EP 731
791; EP 895 988; EP 550 376, EP 882 714; EP 853 083; EP 550 376; EP 943

- 6186; EP 939 121; EP 614 984 ; EP 853 083; U.S. Patent Nos. 5,136,021,
5,929,117, 5,948,638, 5,807,862; 5,695,953; 5,834,435; 5,817,822; 5830742;
5,834,435; 5,851,556; 5,853,977; 5,359,037; 5,512,544; 5,695,953; 5,811,261;
5,633,145; 5,863,926, 5,866,616; 5,641,673; 5,869,877; 5,869,511; 5,872,146;

_ 5;854,003; 5,856,161, 5,877,222; 5,'877,20.0; 5,877,151; 5,886,010; 5,869,660;
5,858,207, 5,891,883; 5,877,180, 5,865,480; 5,955,476; 5,955,435; 5,994-,351;

5,990,119; 5,952,320; 5,962,481; International patent applications WO 90/13575,
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Thr179 of sTNFR-11); a portion of the third domain (am cid residues
Asnlll- Cys126 of sTNFR-i and am no acid residues Prolzg??g%e[%ﬁrgﬁbéj
STNFR- 11); and, 55 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20151

opti onal {yg oseh70t contain a portion of the first dongipysaofla acid
resi dues Aspl- Cysl9 of sTNFR-1 and am no acid residues Leul-Cys32 of

STNFR-11). In certain enbodinents, the truncated sTNFRs i nclude the

Pr ot ei NSy oK ARERB e CPY2/0 1802, 10 w2l m3085; WOy 92/961/5 VOO]osRY7 883d WO
R4-[ Cys32- Cysl 15] --R5. These proteins are truncated forns of sTNFR-I and

STNFR-11 3[2?§E§F\Nb’ﬁf¥977[70\1\féb5/§i\:;’ﬁé,eﬂl_d1 28546, D -UsByebs; WG 103] - R2"

represen?s one 'or  nore ptoteins erein | Cys19- Cys103] is residues 19

t hr ough f < h ' ' ' il Figure 1 of

W0 957 0189084V oraes0 o DBAMIBE R otithsdy \pORTAISERT WG T OV S e

am ne grou 1 n r | DO \hal ' i d residues

sel ect gdg?ﬁggbéwqggsﬁgpﬁd(?gﬁgwaﬁe@ ﬁé’l@dg}{@ggﬁﬁéﬁﬁ\@ boxy group of

s103 or one or nore carboxy- rnj ' ac, idue el ected from

. '__%«3104 t 88438318.0Vq %&%59&@855%%,@&351&23%@@@%, present
invention include, but are not limted to, sTNFR-| 2.6D/.CL05, sSTNFR-I

2. 6D/ CLO98/43956;ANI0 98/45268NNIB 98KTRPR- WO IG/BR 112, W 6R20926, WY 418, sTNFR-|

2.3D/d15, either nethionylated or nonnethionylated, and variants and
derivat i 9RS70Té\WOS 97/8Z0TBAVD S ETHPa, WQ 86384t L (VO BHFFIR6S, YWRQ descri bed,
e.g., in published PCT Application No. WD 98/01555. [0145] As used herein,
" R3- [ Cy s 8848948 AN $8104045p VG 98156337V 97/MB2434, BYOtaD/G0S6An W@ n

[ Cys32-Cysl 15] is residues Cys32 through Cysl1l5 of sTNFR-1l, the sequence

of whi Ch?iamo 59MVEesk/57038] IO ©9R1alio WR(D80/01 56 WOWesesies, RO T epr esent s a
met hi onyl'ated or nonnet hi onyl ated am ne group of Cys32 or one or nore
am no- t epgsadke AR Ge/E5A49, (RS 081248 s 882030 WOYBHI2510, WO
97/43250, WO 99/08410, WO 99/06042, WO 99/09022, WO 99/08688, WO
99/07679, WO 99/09965, WO 99/07704, WO 09/06041, WO 99/37818, WO
99/37625, WO 97/11668, WO 99/50238, WO 99/47672, WO 99/48491,
Japanese patent applications 10147531, 10231285, 10259140, and 101301489,
10316570, 11001481, and 127,800/1991; German application no. 19731521; and

British application nos. 2 218 101, 2 326 881, 2 246 569. The disclosures of all

of the aforementioned references are hereby incprporated by reference for ahy
purpose. |
[0139] EP 393 438 and EF! 422 339 describe the amino acid and ‘
nucleic acid sequences of a soluble TNF recepior type | (also known as sTNFR-I
or 30kDa TNF inhibitor) and a soluble TNF receptor type 1l (also known as
sTNFR-II or 40kDa TNF inhibitor), which are collectively termed *sTNFRs". EP

393 438 and EP 422 339 also describe modified forms of sSTNFR-1 and sTNFR-,




~inhibito

56 27 Decenber 2005 WO 03/002713 PCT/US02120181 Leul; %539%054
represents a carboxy group of Cysll5 or one or nore car oxy ermnal am
acid residues selected fromAlai 16 to Argl22. [0146] In certain

enbodi ne present invention is directed to th npri sing an
anti body% 003/ and at | east one serine protease m%!bgﬁjtgz?z ﬁ;gnd met hods
of treatnent using such therapies. In certain enbodinents, a therapy

- conpr i sesncludiagitiiud aollimteddodiagments funstiphrl derivatives,.cand vaiabist or and at | east
one additional nolecul e described herein. [0147] Endogenous proteolytic
enzynes faythdemored EFi 383x488and EF ¢22 388 desaibei methodsfor isnthtinggepésxes, and
certain tissue proteins that are no |onger necessary or useful. Infective

agent s malatigoHe detUne itlsitdrs, emingthelgeaty inte suigbiengetors,ttamsfdimirg gani sm
Prot ease inhibitors may regul ate both .endogenous and invading proteolytic

enzynmes. Jr%ﬁédect*ﬁy ﬁﬁrde%e iR LeHines §p e@aérfarea@éssmg% feMés for ot ease

i nhi bitors serve to control endogenous proteases by linmting their

reaction I.@ne enporally. In certain enbodi nents, protease
i nhi bi §$‘§F@thé’( | s, pr ot eases introduced |nto t he body by infective

‘agents. In ce i nst that ticula rone to
proteolytic a cﬁ@bﬂ and ﬁ%l?@s ﬁBﬁﬁ‘St"%fY%#P‘é/‘@P t hose of
t he respi.rat trac are tr[ # ot eaﬁ.e i, nhi rs 014 Pr ot ease
~ inhibi to#%cterﬁh%ﬁ SLBSTRCeCotTst Whkh KR v ey cins. A
| east ei g i nhibitors have been isolated fromthis_ source and
~ char act efacierrerepten NGF), %@Gﬁ@amﬂ?@@‘ﬁdﬂ% the fat Taeell adigeni it ed t o,
al pha 2-nmacrogl obulin (al pha 2M, 1l-protease inhibitor (alpha | Pl),
al pha 57 MRC Mhﬂaf@mgmwgﬁn@@mz and GRbantigens (Smith et al.
(1990) Science, 248:1019-1023). A conserved feature of that group of cell
surface receptors is a cysteine-rich extracellular ligand binding domain, which
can be divided into four repeated motifs of about forty amino acids that contain 4-
-6 cysteine residues at positions that are well conserved (Smith et al. (1990),
supra).

[0141] EP 393 438 teaches a 40kDa TNF inhibitor A51 and a 40kDa
| TNF inhibitor A53, which are truncated versions of the full-length recombinant
40kDa TNF inhibitor protein. A51 and A53 have 51 or 53 amino acids,
respectively, deleted from the carboxyl terminus of the mature protein.
[0142] " published PCT Application No. WO 98/01586 describes
truncated forms of sTNFR-I and sTNFR-II that do not contain the fourth domain
| (amino acid residues Thr127-Asn161 of sSTNFR-{ and amino acid residues Pro141-
- Thr'79 of sTNFR-I); a portion of the third domain (amino acid residues Asnlii-

Cys126 of sSTNFR-| and amino acid residues Pro123-Lys140 of sTNFR-Il); and,
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1-antichynmotrypsin (al pha ' Achy), alpha 1.-antico!lage | ), and
I nter-al pha-trypsin inhibitor (l-alpha-1). [0150] In cgz;%tslg‘li%nwr%g é@%es, a
di sturbance of the proteasel protease inhibitor balance can lead to

pr ot ease: i d tissue destruction, including, but imted to,
errphysen&fae@@%ﬁ tis, glonerul onephritis, periodontit in?}UﬁmlﬁzézgluﬁEar
dystrophy, tunor invasion, and various other pathological conditions. In
certain eptiarally, slosiot eonfainsepation phthedirsigioawin (amine asidgesidués Aspisepsi s or
acute | eukem a, the anmount of free proteolytic enzynes present may

i ncrease Qysi%PsTHER ahdantino aéid easidues eud/OyeBoiRITNBR-IRIK Sertdif 151]

Furthernore, in certain instances, a dimnished regulating inhibitor

capaci ty @hbbiifiefis) 1 1incard SINFREMEREe Bld Soflinbrésentdity the
pr ot ease/ prot ease inhibitor balance. A nonlimting exanple or such a

di m ni she |l L |16l I3b Y~ kHI5 < se inhibitor
defi ci encs),nn\g\'/ﬁiq%qh@g{w%%érar A:ﬂgéﬁdj l\?ﬁ?ﬁﬁ h'gyéevgilﬁéi?r}r]eggé pg?t&bg%‘?n%nary

enphyse 015 I n Ln ins es, seri.oys danage to the organi sm can
~ occur V\hng“”é‘@%?gz']&%? Pﬁﬁ"t’%ﬂanaﬁm@gﬂié&iﬂ%ﬁﬁ% unl ess neasures can be
taken to control the proteolytic gan/Qr;gs. Therefgre, protease inhibitors
have been sod8H3lt hat RaHsestherein, TR slysECysI %R0 repmsents oae eont r ol
.proteol ytic enzymes. [0153] Leukocyte el astase, trypsin, cathepsin G and

pancr eat i moreeprateimssehered [Cys1®Oys193) s residogd €6 thobugh tORetsTNFRM4, dheases known
as serine proteases. [01541 In certain instances, |eukocyte el astase, when

rel eased-sﬁlbh@élﬁﬂ\hmbmé pfovid@mraﬁgareomwciga-fems'ﬁmrémﬂ ot her val uable
pr ot ei ns. ile a 58 27 Decenber 2005 WD 03/002713 PCTI US(32/ 20181 nornal ly

et on, AL AUAGHIANES, Sod o DB ISR ol 371 7
‘more amino-terminal amino acid residues selected from Cys?8 to Aspl; and
wherein R; represents a carboxy group of Cys*%3 or one or more carboxy-;
terminal amino acid residues selected from Phe104 to Leu'1o,

[0144) Exemplary truncated sTNFR-I's of the present invention
include, but are not limited io, sSTNFR-I 2.6D/C105, sTNFR-! 2.6D/C106, sTNFR-|
2.6D/N105, sTNFR- 2.3D/d8, sTNFR-| 2.3D/d18, sTNFR-I 2.3D/d15, either
methionylated or nonmethionylated, and variants and derivatives thereof.

Certain exemplary fruncated sTNFR-1’s are described, e.g., in published PCT
Application No. WO ©8/01555.

[0145] As used herein, “Rg—[Cys32-Cys"5]-R4" répresents one or

more proteins wherein [Cys32-Cys115] is residues Cys32 through Cys115 of

sTNFR-I, the sequence of which is provided in Figure 8 of WO 98/01555;

wherein Rs represents a methionylated or nonmethionyliated amine group of

Cys32 or one or more amino-{erminal amino acid residues selected from (3ys3'l fo
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may be associated with various pathol ogical states, in | N g ot
limted to, enphysema and rheumatoid arthritis. In cer 7;‘?%6 erﬁ? glb?énts, to
counteract the effects of |eukocyte elastase when it is present in anounts

greater %gopm{;&gr mal , a protease inhibitor has been sgg?@g?zyynajggh S

specific H’kocyte el astase. Such a protease inhi y be usef ul
If it were capable of being isolated or prepared in a purified formand in

suffici enteydugng th?e?rrl]f?g eSS g‘b&%ﬁ&ﬁ%ﬂdyﬂf}%ﬁwer gh@éﬁﬁ']orger tain

| eukogyt e el astase I n itors ar esc I'essler et al.,

"Aci d-Stable 1 nhibitors. of Ganylocyte tra teases in  Human Micous
Secr et i orf&Pe QSHB'H?@EWOQHEF%@?#%S%%@?@@} é'ﬁﬁ%&fﬁ@?%n", in Neutral

Prot eases of Human Pol ynorphoneucl ear Leucoc es, Havermann et al. (eéds),
Urban and Schi&iBinber ¢n cefain emibpdimentsniheinresenbipventionds disected &, Ann.

Rev. Biochem 52: 655-709 (1983). [0156] In certain instances, trypsin

i ni ti at esheregiescompsisingfanastibedyto QB6GL. andgl least esisgrineyrhteasepancr eat i ¢
tissue, during a variety of acute conditions, including, but not limted

- to, pancriedbiidr, and frethods <t treatnienbusing sualy theeapiseflnicerthin t  coul d be

I sol ated and prepared in a purified formand in sufficient quantities to be

. phar maceumisalihentsss thrap) @hiiscCahheibody © ORGERAY ierke pheiagse pr esent i n
| eukocytes. In certain enbodi ments, cathepsin Gis capable of degrading a

~variety GhnibisHepid 4t ledat oié bdditiorial frloisHurdaédtaBed Rérelie conpl enent  pat hway.
Pancreatic el astase is another 59 27 Decenber 2005 WO 03/002713

e b 201 oL 2 ARS8 & ek Rep LRSS 11, 15
Lo RS, 5 o BT CaTOBE B TR 170
changes | gt nbodssan or tmertl, frective Sgentiinay Mirodice sddftional proteontis PO°S! P! €
-enzymes into the organism. Protease inhibitors may regulate both ehdogénous
and invading proteolytic enzymes.
[0"i48] In certain embodiments, naturally occurring protease
inhibifors serve to control endogenous proteases by limiting their reactions locally
and temporally. In certain embodiments, protease inhibitors may inhibit
proteases introduced into the body by infective agents. In certain instances,
tissues that are particularly brone to proteoiytic attack and infection, including,
but not limited to, those of the respiratory traci, are rich in protease inhibitors.
[0149]  Protease inhibitors comprise apbroximately 10% of the
human plasma proteins. At least eight inhibitors have been isolated from this

'source and characterized in the literature. These include, but are not limited to,

-alpha 2-macroglobulin (alpha 2M), alpha 1-protease inhibitor (alpha 1PI), alpha - ..,
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conceive of a class of serine protease inhibitors in m@%chgnggﬁoé n a
relatively few amno acids will result in inhibition
prot eases. In certain enbodi ments, a nmenber of this class inhibits every

serine p [0159] An exenpl ary serine protease i IS secretory
Ieukocyt{ev%t pro ease i nhibitor (SLPI') and fragnents angeg)r[{g(}%zg{s?lthereof

Exenpl ary serine protease I nhibitors also include, but are not limted to,

.-anti-leum hgaRavdh Ripha T Salrﬂf“ _gﬁﬁ@oug.g&h& (phé F)élﬁr@man sem nal

pl asma i |tor-| (HUSI - 1 al nmucus |nh| I'tor and cervi cal

mucus in halt ) enbodi nents, a serine protease

I nhi bi tolr\ggg%@harﬁﬂ% ml?_‘y@rrioé'hﬁ%por See, e.g., Jinet at. (1997), Cell
88(3):417-26. ertain t.hes nol.ecul es_ar | | -suited for
use in condit i[(#){@ I eadilﬂé’gﬁ%%ﬁ%%gnqeéﬂ dﬁi‘ﬁﬁ%‘@ ?fﬁﬁ?/pro%%qsg?p&%%pge entially
directed to 1 artilage., [016 | a rotease inhibitors are
descri bedh |Q|tt§%a?qr}qe cgngeaqigtprot%se-meg%éeci el 95"” lan, ingyding, Buo 400; and
U S. Pat. No 5,633,227; which are herein |ncorporat ed by reference for
any pur powé limited taysmahypera, aj'ﬂ'slt!ﬁ.cgi@'ﬂemlﬁﬂeﬁbmﬂ%rP@Q@ﬁiCPrﬁlfl&é'ﬂ@O@Iﬂ!'es as wel |
as any variants or anal ogues thereof are collectively terned "serine

“pr ot ease dystiofiy, durgoringsiah; abd vandusroteqmivingisaleoaditions>Anicegaidy 20181
[0161] 1L-18 is a pro-inflammatory cytokine that was found to induce

i nt er f er aituztionsde\gaseyere pathokigicahproecssestsach as sepsiaomacute thukemda,f act or
(IG@F). In certain instances, |IL-1 has been shown to upregulate IL 18

product i QRe afwEnt & fr mfyd;rween rRSEiSTEE O rRdy MCciE4Eh Yue db therrelgakkkamat or y
cyt oki nes, i ncl udi ngebls‘l)_ 6 and f/lfVP See, eyg , Dinarello et al. (1998),

J. Leukogy zﬁh@'fron%c%é@&ﬂs In certain instances, caspase | is also
|rrportant I'L-18 production. Experr ments al so suggest that TNF-a

regul ates |L- ag(i:lpductl-_rl_mpI 5<| i Etaﬁ)l g&%h@é@%ﬁm%e@r&gﬂ&gﬁ TNF-a and

| L- 18 protect i nst I'Tver gl on
inhibitor capacity of the organism may also cause alterations in the

protease/protease inhibitor balance. A nonlimiting example of such a diminished
regulating inhibitor capacity is an alpha 1-protease inhibitor deficiency, which is
correiated with the development of pulmonary emphysema.

{0152] In certain instances, serious damage to the organism can
occur when such aberrant conditions are present unless measures can be taken
to control the proteolytic enzymes. Therefore, protease inhibitors have been
sought that can be administered to an organism to control proteolytic enzymes.

- [0153] Leukocyte elastase, frypsin, cathepsin G, and pancreatic
elastase are nonlimiting examples of a class of proteases known as serine
proteases. '

[0154] In certain instances, leukocyte elastase, when released

extracellularly, degrades connective tissue and other valuable proteins. While a
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-(2000), PNAS 97: 2367-72. [0162] 1L-18 acts in vivag 7\tl\’ligrou h gégceptor
systemrem niscent of the IL-1 system |L-18 i nt er act s2 L&PY> sur f ace
receptor (IL-18R), which interacts with an accessory protein (IL-18RAcP).

| L-18-ne gnaling proceeds upon formation of X of IL 18,

| L- 18R, W(ﬂ)&lﬁ% I%BRACP A natural inhi bltor for IL- 18&’@F @r&?}gg

certain enbodinents, |IL-18bp acts as a "decoy receptor" by blndlng to

1L-18 ”D'n%FrHéﬁfS‘uﬁEtﬂmﬁf AhisRAdoradsalddrah améﬁmldfcoﬁﬁéétwé%éfé In certain

enbodi nent s, the pres ntinvention is directed to t herapi es conprising an

antlbody of

£ eat nen e S PodBfis the HiBneBE ah excebahd Al b 'e‘*‘?@?vté;%ﬁﬁgépy
conprlses a ant i bo GL an n.l ast one
comr | o3 BBk U8y e %@?@9%@*@%@%@!@ A RuPFRlteeiss oy be
treated accordin to certaj odj s I nc but ar no Iinited to,
i nf ! amm ysguganﬁmmﬂafeadﬁﬁﬁ& Iy Gerai et et tos

TNF- nedi at ed di seases. enplary 61 27 Decenber 2005 WO 03/002713

PCT/ US02 Effests of laskecyte Btﬁsﬁasewmemw present maneaunts greater then noisl 2 o OPG L
and at least one | L-1 8 inhibitor according to certain enbodi nents

i ncl ude, phetease ihibidor hasheeandsaught which i specific ferdeultticyty elastasemobuth mited to
rheumatoid arthritis; system c |upus erythematosus (SLE); graft versus
host di seagswreteasy iMRjbitohrrgtbet useful idpsérs; capable bhbeingssolatbdlooprepased] carti | age
acconpanyi ng these di seases. [0164] Exenplary | L-1 8 inhibitors include,

but are fph fhhﬂédﬁﬂnfaﬂd in aoffikieAtqemtitiéato B pithnimacéltichiipusefal | bodi es t hat
-bind to IL-1 8R, antibodies that bind to I'L-1 8RAcP; IL-18bp; IL-1 8R

fragments (e.gpsp SO @ar{?m@dk&eﬁéaaﬁhwinmb.te%raeseﬁbé@ed Lin18
receptor); peptides that bind to’IL-18 and reduce or prevént its

| nt er act 'S‘&Hle‘%lépetlall- nAcid-SRabl HHIBHES of BRhuloLRE Ndital Prétefsdd jgnd red uce or

prevent it
Human Mucous Secretions: Biochemistry and Possible Biological Funct:on“, in

Neutral Proteases of Human Polymorphoneuclear Leucocytes, Havemann et al.

| (eds), Urban and Schwarzenberg, Inc. {1978), and in Travis and Salvesen, Ann.
Rev. Biochem. 52: 665-709 (1983). |
[0156] In certain instances, trypsin initiates degradation of certain
soft orgah tissue, such as pancreatic tissue, during a variety of acute conditions,
including, but not limited to, pancreatitis. A trypsin inhibitor may be useful if it
could be isolated and prepared in a purified form and in sufficient quantities to be
pharmaceutically usefu'l. |
[0157] Cathepsin G is another protease present in leukocytes. In
‘certain embodiments, cathepsin G is capable of degrading a variety of proteins in

vitro, including those of the complement pathway. Pancreatic elastase is another
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interaction with IL-1 8 or with IL-18RAcP; peptides thai, hind . to - 18RACP
and reduce or prevent its interaction with IL-18R; an?TSﬁ% eimtf%lzbéﬂl es
that reduce or prevent IL-1 8 production or the interaction between any of
IL-1 8, - and IL- 18RAcP. [01651 Certain |L-18_i.nphLhi S are

descri beg{oé{og. ,3 in US Pat. No. 6,912,324, issued Juﬂbjﬂﬁ@nkﬁg& EP 0 962
531, published Dec. 8, 1999; EP 712 931, published Nov. 15, 11994; US Pat.

No. -5, 91&&5&%%@ R hivk ¥ 1318 id BAdoredfils, ThuAiffibitorBYd thesied July 10, 1997;
US Pat . , 6,060, 283, issued y 9, 2000; EP 850 952, publ i shed Dec. 26,

1996; EP SOmal R R Shati , WO 98141232, published Sep. 24,
1998: UsP gas Nl gg 43’9, iscseljﬁ'g%alk%%%l 25, 2000: WD 99/ 09063,

. published Aug 997; : l,i : + WD 99/ 37772,
bubl i shed Janio 8! Tao, NGtk PEPRmells b S snabincifdid o e’ “2p’0 o7
600, published Jan.. 26, .2000; 00/ 12555 ubl.i shed, Var . 27 Decenber
2005 W0 6STOBAY 1S HSTPITINE iaine RigasoR B RSB ARRUIRNT catt on 3. P
| 11, 399194, published Cct. 31, 1997; Israel patent application IL 121554

A0, publ chargesipeniya feroainogsidiesidues. By @palgey.dtBay RePessiPIByior ef er ence for

any purpose. [0166] In certain enbodinents, an antibody to OPG may be used
with at lceneriveaba claes apearine pretgasa inhihitorsin vhighghapges ina tedativaiyn

enbodi ments, an  anti body to OPGL nay be used with at | east one therapeutic
agent f ofewamineracids wili resultiainhilbiienpf differentiprolgases. tn egrtains f or

i nflammation and i mmune disorders include, but are not Iimted to,

cor t i cosiefribodiffients e frieeibeg of thist classtinhiblis ealy strine priotetisesol one; nonst er oi dal
anti-inflammatory drugs (NSAIDs), including, but not limted to,

cycl ooxygenasgfbgpe 1 (A Sehpldry@efited prAaseaRRIBoriy Sscradiofydatikodite
I nhi bitors; dF)seage nodi fyi rﬂ%)ﬁti rheBmat I c drugs (DMARDs), i noé)rll udi ng, but

232 | l)ls 310 &)fég%%&gigﬁgﬁtgpfg LA fraht s YAG LR4IBES! tHFeof C EXERBRIY S8rine
protease inhibitors also include, but are not limited to, anti-leukoprotease (ALP),
~mucous prpteas_e inhibitor (MP1), human seminal plasma inhibitor-1 (HUSI-1),
bronchial mucus inhibitor (BMI), and cervical mucus inhibitor (CUSI). In certain
embodiments, a serine protease inhibitors aisc may be L.PS modulator. See,
e.g., Jin et al. (1997), Cell 88(3): 417-26. in certain embodiments, these
molecuiés are well-suited for use in conditions leading to bone loss because they.
are preferentially directed to the cartilage.
[0160] Exemplary serine protease inhibitors are described, e.g., in
~ U.S. Pat. No. 4,760,130; U.S. Pat. No. 5,900,400; and U.S, Pat. No. 5,633,227,
which are herein incorporated by reference for any purpose. The molecules

disclosed in the foregoing references as well as any variants or analogues

thereof are coliectively termed "serine protease inhibitors.”
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conpounds (such as auranofin, aurothionalate and auroth#) Iucq%(??ag
| efl unom de; type |V phosophodi esterase inhbitors, incl Pu
limted to, Rolipramand Pentoxiifylline; Tacrolinmnus (FK—506) Sirolinmus

(rapanyc| cophenol i ¢ acid; 5-1ipoxygenase inhi bi | udi ng, but
not lim dB/uons Zi | eut on; rmdul ators of interl eukin- g&?ﬁlﬁoz&)ﬂﬁ mal |

mol ecul e nodul ators of 38 kDa mitogen-activated protein kinase (p38- MAPK);
smal |- ol ecul dOHul at ofs1%is a pratnflesunatareytoldnethat wes found ity induice
~inflammation pat hways, wherein such intracellular nolecules include, but

are not | interfeeah-y end wals prévieUshiNfaria] infshatan garanth ihdicingfactor{IGIE)Xenpl ary
t herapeutic agents for inflamuation are described, e.g., in CA Dnarello

and L. L. inweraindnstBneas)ill-dimesbesly shdwh t%rupregmﬂbametmbdm@(téﬁﬂ fmes in
Rheurmatoid Arthritis: A Prinmer for Cinicians Third Edition (2001) 63 27

Decenber 0{duE Sraa0&wAL: amﬁéﬁg?b%ﬂ#ﬁhmdﬁ%}wmﬁs m@uﬁgnm@ks CA.

Certain exenplary therapeutic agents for inflammtioh and autoi nmune
i seaces aRFler, B, S5° Cishd dATd0se) I IAREERE By ARBEBAUI TRLY)
dul 4-1 BB
gﬁd”nigﬁ{éﬁr%in ‘ﬂéﬁ%ﬂE@% ﬁ%v%% 'ﬁ% G Fuporhe ﬁaﬁ-ﬁ:}i&%&&@-, BBt /bu% not
' 81B7, CD40/ CD4OL,
| 00 B7RAS av”a%e”@tagﬁﬁ% i I T R
receptor Cert exe a}%Prmdul ators of B cell-T cell_costinulatory

" pat hways '?"WH@P’EI&ETNEEHE’ rofgcls against fver iaxicihi. 1 3 e, Kaggipniglk. 1, and
B7:2 (includin soluble fornms of B7.1 or B7.2 and sol ubIe forms of CTLA4,

both of vitli @R0OWRIZNAS 94.238d-72 a het er ol ogous peptide or protein which
reduces or prevents degradation and/or increases half-life, reduces
toxicity, redi@2]i munbgk@raats inyivo throughea reaspier systérngemimiscant ofvi ty of a
t herapeutic protein by increasing solubility or <circulating half-life);
i nhi bi t orthe ¢if-1 Slpt@rand-18D4tekadis with & deh gusatarebeptbo(is 8RY, which

interacts with an accessory protein (IL-18RAcP). IL-18-mediated signaling

proceeds upon formation of the complex of IL-18, IL-18R, and IL-18RAcP. A

natural inhibitor for [L-18 is IL-18bp. In certain embodiments, IL-18bp acts as a

"decoy receptor" by binding to IL-18 molecules and preventing interaction with IL-

18R.

[0163] In certain embodiments, the present invention is directed to

therapies comprising an antibody to OPGL and at least one IL-18 inhibitor, and

methods of treatment using such thérapies. In certain embodiments, a therapy

comprises an antibody to OPGL and an IL-18 inhibitor and at least one additional

molecule described herein. Exemplary conditions that may be freated according

to certain embodiments include, but are not limited to, inflammation, autoimmune

diseases, IL-1 mediated diseases, and TNF-mediated diseases. Exemplary
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" thereof are

CD40 which may be fused to a heterol ogous peptide or pr%)}ts %m ripggltors
of 1COCS and B7RP1 (including soluble forns of | COS whi h-ve l%?é ed to a

het er ol ogous peptide or protein) and inhibitors of AGP-3, TACI and BAFFR

(1 ncl udi ple forms of TACI and BAFFR). |CCS, B7 q@% hi bitors
wo @escrlbed, e.g., in WOO 46240. AGP- 3, TAgF an %KEFR and

I nhibitors thereof are described, e.g., in WO00/47740, W1/ 85872,
WD 021152 Zpnditivgs tgs a8y, bedrehtedwitBahantibod) tBIOPCY 200 3} leS6t encik-#Y8: 138- 140.
64 27 Decenber 2005 WD 03/002713 PCT/ US02/ 20181 10167] In certain

ermbodi mentisibitaraceotdirgatd wettain@Bodirments atbiide, bit#ahobRfiged @5 arthiitRc! udi ng,
but not limted to, bone |oss resulting from ost eol ytic destruction of

bone causAdludiyigltnrifiedo IBIASIOY irtriBYsfomié Rk dthgmafiEliedi ment s, an

anti body to may be used to treat bone | o0ss assocliate W|th cancer.

Exenpl ar Xﬁﬁgﬂg@éﬁvérgﬁé K58 dide4te gﬁgmﬂp g ?eg)&cféangrtﬁé‘ﬂss ra&.iévate

t hyroi d, I ung, esophoge cervrc ari an,
liver e gastr0| ntestional tract. In

~certain %ﬁg%&%mﬁa%tﬂgﬁﬂglﬂg%ﬂ%%d@% G. may be used to treat bone | oss

associated w cer ai Q| 0gj nanci es, . i ncl udi ng, but

not .l1imted ti)&eﬁﬁl ti pI mgg\"ﬂl’f’{(’ﬁﬁﬁ@% t ?Uﬁﬂﬁﬁftqufﬂgkl n's

Di sease. é‘&" éG&L h@ gert errbo i ments, an anti bod to OPGL is

adni ni st @dodieg it bing t‘& ﬂ%lfﬁ't' ﬁﬁ'eam?éhtr@ toétlFr'lﬁﬁi@'HM'QSdh@imdl s

adm nistered with at |east one other therapeutic agent, including, but not

linited t@#8-18RARIL18bpdLokBRefragraemis (e ghersabsjmllagémdra@lelwHam,alrcancer
t herapy agents include, but are not limted to, radiation therapy and

chenot heohthe IL+18 Reeeptal);rpermdbemahbmdstp I8 rand hedugeyorprgventits| ve treat nent
with one or nore of the follow ng: anthracyclines, taxol, tanoxifene,
doxor ubi interaction with dl+1 8R;i peptidesithet bind to IL-18R and reduce or prevent its
interaction with IL-18 or with IL-18RACcP; peptides that bind to IL-18RAcP and
reduce or prevent its interaction with IL-18R; and small molecules that reduce or
“prevent IL-18 production or the interaction between any of IL-18, IL-18R, and IL-
18RACP.
[0165] Certain IL-18 inhibitors are described, e.g., in US Pat. No.
5,912,324, issued July 14, 1994; ‘EP 0 962 531, published Dec. 8, 1999; EP 712
931, published Nov. 15, 1994; US Pat. No. 5,914,253, issued July 14, 1994; WO
97/24441, published July 10, 1997; US Pat. No, 6,060,283, issued May 9, 2000,
EP 850 952, published Dec. 26, 1996; EP 864 585, published Sep. 16, 1998; WO
08/41232, published Sep. 24, 1998; US Pat. No. 6,054,487, issuecl April 25,
2000; WO 99/09063, eublished Aug 14, 1997; WO 99/22760, published Nov. 3,
1997, WO 89/37772, published Jan. 23, 1998; WO 99/37773, published March

20, 1998; EP 0 974 600, published Jan. 26, 2000; WO 00/12555, published Mar.
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drugs known in the art. In certain enbodinents, a cance”bhe%ﬁf% 6 nt is a
| ut ei ni zi ng hormone-rel easi ng hornone (LHRH) ant agoni st%’ Y$% 3
enbodi ments, a LHRH antagonist is a peptide antagonist. [0169] In certain

enbodi e HRH ant agoni st conpri ses the peptidg,;
oD L R o e e Tyr D Asn-Leu- Lys(i P?’)(:T’ﬁrs%z-”lf’f% a- NH2 (SEQ
I D NO 20), where Nal is 3-(2-napthyl)alaninyl; 4-Cl-Phe is (4" 65 27

Decenb 2 . 2 eyl - Pal i
S5 oy AT AR P31 SRt pLoRALAREODTL L T a0

In certaij ' : S f‘ﬁ}é al ' ”#d'éRWz' goni st

decapept r%%a%tgﬁﬁﬁ@'gﬁglr gry 3@%@%@%@5‘% g' 1 escr |hg'@g%rée. g., in US.
Patent No. 5,843,901.. ich is herein incorporated by reference for any
pur pose. '"CPEPPf&Al]f]Bd%&%ﬁ@ﬁ%{%ﬁ?gﬁf&wip&'@ﬁ% bodi es according to certain
enbodi nents include, but are not{ limted to, npuse use- human, chi neric,
CDR- graft ed, [Qd6@hi zed mRertane Oﬂlﬂ}%ﬁ,éﬁtqr@Bgié@,oﬁgg a3y be, Used:
antibodies, including, but not limted to, those sel ected by screening
“ant i body with af leeisbene thexapguitia egentien intamaatiomcineestainembedigentsy, ani nited to,
those which bind to cell surface proteins Her2, CDC20, CDC33, nucin-like
gl ycopr otsiibodydo ORGBL dayrbe usegrwithtat [$ast boe thesapsuticageEdBRAN pr esent . on
tumor cells, and optionally induce a cytostatic and/or cytotoxic effect on

tunor celphduné disbridrn Exenplery theadpeiutis agertis éordhifergmation amctimeaue so i ncl ude
HERCEPTI NTM (trastuzumab), which nmay be wused to treat breast cancer and

o er, s b e T, o e s,
non- Hodgly BréurlistiBHS WBn&tarbiddl Bffi-inflammatory drugs (NSAIDs), including, but
hot limited to, cyclooxygenase type 1 (COX-1) and cyclooxygenase type 2 (COX-
2 ) inhibitors; disease modifying antirheumatic drugs (DMARDs), including; but
not limited to, methotrexate, hydroxychloroquine, chloroquine, cyclosporine, gold
compounds (such as auranofin, aurothiomalate and aurothiogiucose), and
leflunomide; type IV phosophodiesterase inhbitors, including, but not limited to,
- Rolipram and Pentoxifylline; Tacrolimus (FK-508); Sirolimus (rapamycin);
mycophenolic acid; 5-lipoxygenase inhibifors, including, but not fimited to,
Zileuton; modulators of interleukin-6 (IL-6}; smal! moiecule modulators of 38 kDa
mitogen-activated protein ki.nase (p38-MAPK); small molecule modulators of
intracellular molecules involved in inflammation pathways, wherein such
infracellular molecules include, but are not limited to, jnk, IKK, NF-xB, ZAP70,
“and .Ick. Certain exemplary therapeutic agents for inflammation are described,
e.g., in C.A. Dinarelio and L.L. Moldawer Proinflammatory and Anti-Inflammatory
Cvtog_i_rl,eﬁm Rheumatoid Arthritis; A Primer for Cii_niciéns Third Edition (2001)
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forms of cancer. Certain exanpl ary anti bodi es al so |nclé+dtg h%{%r (1M
C225), BEXXART'" (i odine- 131 tositunonmab), and Canpath elcf“f] ertal n

enbodi nents, cancer therapy agents are polypeptides mhlch sel ectively
i nduce a Qehs i n tunor cells, including, but not bifistkeRedse: the
TNF-r el at pol ypeptlde TRAIL.. In certain enbodi ments, an 6% 27 Decenber

2005 WO 03/.002 2 anti body .to OPG be adm ni stered at

| east oné’iﬂ}'m‘J 'b akgg?%‘ﬁ 8é agrhexerlﬁ}wgbﬁjgga@%gepg; featment with a
cancer the fiﬁiﬁ% ent In . certain enbodi ments, an antibody to OPGL may be
adni ni st df B adpimmune digeasasdnelude, Hut are ngjdimited e intadfetonof bone

| oss by netastatic cancer. In certain enbodinents, an anti body to OPG. nmay
be admi niggaminadFNoy) reedulatoesa medilatars of OX4040X40Lrinalusting soluble &imisone | 0ss
due to nmetastasis. [0173] In certain enbodi nents, an anti body to OPG may

be used Qf@m\ﬁ'eodulamwer4-ﬂBBb1t—1BB)l'mﬂddhEImmllabletfomstdf4n1BB)i pl e myel ona
and/or to prevent and/or treat the disease itself. Miltiple nyeloma is a B

cel | der ianddnodulators dffBacelFRizel esstimulatorygistiudyst maludifgy, Birchdt ¥imaed/ or
nortality. In certain instances, a clinical mani festation of nulti pl e

myel ome it6, hedihtoROGTERE ASceptoMiySRd n}ény cb?smecbaom&itﬁ_ased ost eocl ast

activation in localized regions. myel oha patient$ present vm th bone

| esi ons YGBiSIARDY, dnaqn\@#%meﬂ/%m{o R6P-Phfds MR f\c{)%ﬁhﬁh?#ﬁ 2 pai n.

certain-instances, patients wt nma are SUSCEp 0gi cal

i e gy Ll A0 BBl 36 o ARBNCBRRNRY, ?;gd“e ‘o
el oM i bm,r% T e L
cccur s, Sl B08E T 814 Pk RGP SRS A Goth SoHieh R Bement | |1
certain fused fo a heterologous peptide or protein which reduces or prevents '
degradation and/or increases haif-life, reduces toxicity, reduces immunogenicity,
or increases‘biological activity of a therapeutic protein by increasing solubility or
circulating half-life); inhibitors of CD40 and CDA40L. (including soluble forms of
CD40 which may be fused to a heterologous peptide or protein); inhibitors of
ICOS and B7RP1 (including éolub!e forms of [COS which may be fused to a
heterologous peptide or protein) and inhibitors of AGP-3, TACI and BAFFR
(including soluble forms of TACI and BAFFR). ICOS, B7RP1 and inhibitors
thereof are described, e.g., in W000/46240. AGP-3, TACIl and BAFFR and
inhibitors thereof are described, e.g., in W000/47740, WO01/85872,

. W002/15273, WO98/39361, and von Buiow and Bram (1997) Science 278:138-

140,
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enbodi nents, an antibody to OPA nmay be adm nistered t tients reduce
or block bone resorption and rel ease of cal cium whi cﬂ?mﬁcﬁ’@b‘iﬁ@% he risk
of fractures and spinal deformty. 67 27 Decenber 2005 WO 03/002713

PCT/ USO2{204Rds710174] I n certain instances, nyel oma C%b{ﬁm&%‘]{}lﬁ)t directly
participate 1 n bone destruction, but instead produce extracellul ar signals

. ‘that lead to oclast differentjation and,activatiqn, In certain

i nstances, ost[@f)é asts In HGWWCBWGF@W@F§“@ﬁ°dylﬁ%8?ﬁqﬂﬁiq$§dltﬁ-6, '
particularly when they becone activated. IL-6 is a B-cell growth factor,
and cont riragibenedess; inelugingwbut not limied tonbone losa fesultingfiom epigolylia cells in
vitro. Myeloma cells may also either directly or indirectly produce OPGE,
whi ch naydasésiotion dibdnecalisérbby malignant oo metastatictomoree Imeertaimna  cel | s
enbedded i n bone marrow spaces. In certain instances, the nornmal

ost eocl asmbedhnentsnan aatisduy toDHGIMaydle used 16 treat onedoseeaddocitedvhi ch may
lead to | ocal expansion of the tunor cells. Myeloma cells expand in a

clonal f agith.@4hcaRJExdmlan CanBYrs H8E18dS Mk Bfe AdGinited fo, Brémk stolikte,
i nappropri ate bone resorption. [0175] It has been observed that OPG

- {se, 0. coE Kol AT SSop R Pt Sl eicdh ol ShTe Y Bt fon
oroduct | SANEys; 15 8B B8Pt bt FRonst U bR rkf ek E ool PRRERG S vi Vel
aam i st P Taoly W RPER APl ke loeitBons I8 RepefiaSiifeRie nay not ol y
e Rk b oA e koLl SRl " o
ODAR. Myeloma cells al so express ODAR, and in addition may produce OPG..

| n cert aimyeloma ead daaphomes inckyding Kodakia's DiswaseOPGL and ODAR in the same

cell popul ation
[0168] In certain embodiments, an antibody to OPGL is

administered alone. In certain embodiments, an antibody to OPGL is
administered with at least one other therapeutic agent, including, but not limited
to, at least one other cancer therapy agent. Exemplary cancer therapy agents
include, but are not limited to, radiation therapy and chemotherapy. In certain
embodiments, chemotherapy may involve freatment with one or more of the
following: anthracyclines, taxol, tamoxifene, doxorubicin, 5-fluorouracil, and other
drugs known in the art. In certain embodiments,'a cancer therapy agent is a
luteinizing hormone-releasing hormone (LHRH) antagonist. In certain
embodiments, a LHRH antagonist is é peptide antagonist.

[0169] In_ certain embodiments, an LHRH antagonist comprises the
peptide: Ac—D-NaI-4-CI~Phe—D—PaI~S¢r-N-Me~Tyr-D-Asn-Leu-Lys(iPr)-Pré-D-Ala—
NH2 (SEQ ID NO: 20), where Nal is 3-(2-napthyl)alaninyl; 4-Cl-Phe is (4"
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may create an autocrine stinulus that affects survival t he I cell.
- Thus, 68 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20151 iﬁ.@‘é?e’t”ét?r%%ogga
enbodi ments, administration of an antibody to OPG may reduce tunor cell

survi val W&J}E&?gy decreasing or elimnating the tunor Pﬁy@g@r}gﬁﬁen in

nmyel oma patien 101771 In certain enbodi ments, the i provi des for
phar maceuti cal conpositions corrpri sing a therapeutically effective anmount
of an arfiijeRkenyhalapinyh Pabis3HB-pytidyhalanipi and tys(iRrisIN-gpsibbadst abl e

di l.uent, carrier, solubilizer, enulsifier, preservative and/or adjuvant.
[0178] | prepyMiysinyl.enbodi nents, the invention provides for pharmaceuti cal
conpositions conprising a therapeutically effective anount of an anti body

to OPGL and a[@17é®]apeutincafthin caifoeirhénts, RTDYRH amaqanishihaeﬁ LHRFI addi'ti onal
t herapeutic agents, together-with a pharmaceutically acceptable diluent,

carrier, stagdpistidecspeption! E:’bﬁéiﬁrexgﬁ{p%?ffiéé’éde}&ﬁdé’é’&(e%sér%éﬂ‘{ 8., in/ N certain

‘enbodi nents, the at |east one additional therapeutic agent sel ected from

AT & i R S A

i nhi bi t oS Siencl uding, but not limted to, 1L-1ra and derivatives thereof
and Ki nelpe{pP : TNFa inhibitors, including, but not limted to, a soluble

ant 1 body: " par YT or o (PRI IrPhaiERB RS Sesorcing G i 0 rel at od
(such as ciboRea ey Bikre fiof Mmissiie. FonResTbpukg-haman higsach as 1 | vor | de
and cal ciu non-steroidal anti-inflanmmtory drugs (NSAIDs), including
COx- 2 i nfilit-geited, Bympaniged and Ry umen antibedies and syntheticantisdias; essant s,
such as nethotrexate or |eflunom de; serine protease
including, but not limited to, those selected by screening antibody libraries.
Exemplary antibodies include, but are not limited to, those which bind to cell
surface proteins Her2, CDC20, CDC33, mucin-like glycoprotein, and epidermal
.growth factdr receptor (EGFR) present on tumor cells, and optionally induce a
- cytostatic and/or cytotoxic effect on tumor cells displaying these proteins.
Exemplary antibodies also inc;lude HER.CEPTIN‘“"I (trastuzumab}, which may be
used to treat breast cancer and other forms of cancer, and RITUXAN™
' (rituximab), ZEVALIN™ (ibritumomab tiuxetan), and LYMPHOCIDE ™
(epratuzumab), which may be used to treat non~Hodgkin's lymphoma and other
forms of cancer. Certain examplary antibodies also include ERBITUX™ (IMC-
C225), BEXXAR™ (jodine 131. tositumomab), and Campath.
[0172] In certain embodiments, cancer therapy agents are

polypeptides which selectively induce apoptosis in tumor cells, including, but not

limited to, the TNF-related polypeptide TRAIL. In certain embodiments, an
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.69 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20131 i nhi Pé%ﬁrs SI:I)JCI% 8\
secretory | eukocyte protease inhibitor (SLPI); IL-S inhtbrEeierer 86 ,
antibodies to IL-S), IL-8 inhibitors (e.g., antibodies to IL-8); IL-18

inhibito , 1L-18 binding protein or |L-18 antijbadi :
I nterl eu&i%nﬂ-s%&ggsnverti ng enzyne (I1CE) nodul ators; fi brgg)l%(gz?%mérovw h
factors FG-1 to FG--10 and FG- nodul ators; PAF antagoni sts; keratinocyte

| wh f ; | | Rt
- gro aéﬁtiBBd& 6@%’%@*&%5@&%&@ o fd4sE8ne OF %’ﬁ?% g%’ﬁé"? k%tg) matrix

met al | oprotel nase ators; N tric oxi

ol at r 3 4RGLIR, FRAHIGA B sankd NGBl SadkP i Bl =t o7 S of

gl ucocorticoil eptor; nodu ors o receptor; nodul ators of

| i popol ysaccharide (LPS) |evelss.and noradrenal | g | at ors and

m et o G agRnS; o soteady 8 SR Ry BE AR SroBBitecBRYY O pu at T on
materials preferabl re nontoxic to recipients at the dgsages and

concent rd%f?Yﬁ{EOfEafﬂ%%/&l?o'Fﬁig one-josshy me S%ﬁ'ﬁ&ﬁf'?ﬁ!nﬂ%,"e 8 phar naceut i cal
conmposition may contain fornulation materials for nodifying, maintaining
‘or preserambediments, arraihndy to QRGlomay bsadministeyed for thekeatpentofan ty, col or,
I sotonicity, odor, sterility, stability, rate of dissolution or release,

adsor pt i caxisting penditiernof oneolbss dee tomplasiasison. | n certai n enbodi ment s,
suitable formulation materials include, but are not limted to, am no

aci ds (such aggByci ne,Ingerhimemisodirasnis, sxpantibodpieOMGlemap belugsd ne) ;
antim crobials; antioxidants (such as ascorbic acid, sodiumsulfite or

sodi um hygpedrht and/bi fréatbohefiésr fsosisiel with Raipleenydlomanhdionte, Tris-HCA ,
citrates, phosphates or other organic acids); bulking agents (such as

T e R Dk ok et R AR paathar e
tumor that may result in significant morbidity and/or mortality. In certain
instances, a clinical manifestation of muitiple myetoma is focal bone loss, which
may be due to increased osteoclast activation in Iocélized regions. Many
myeloma patients present with bone lesions visible by radiological analysis and
suffer from skeletal pain. In certain-instances, patients with myeloma are
susceptible to pathological fractures of involved bone, which may occur either
spontaneously or due to injury. In certain instances, the skeletal lesions that
occur during myeloma not only lead to bone frac_tures, but also deformity and
occasionally nerve compression, particularly in the vertebral spine. In some
patients, a pathological increase in serum calcium (hypercalcemia) occurs, and
may cause significant problems during disease treatment. In certain
embodiments, an antibody to OPGL may be administered to patients to reduce or

block bone resorption and release of calcium, which may reduce the risk of

fractures and spinal deformity.
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WO 03/002713 PCTI 17502120181 agents (such as caffeineQT[) ber 2005
pol yvi nyl pyrrolidone, beta-cyclodextrin or ecember

hydr oxypr opyl - bet a- cycl odextrin); fillers; nonosaccharides; disaccharides;
and oth B&ngydrates (such as gl ucose, nannose Orpﬂ%ﬁkhnﬂﬁﬁ pr ot ei ns
(such as serun1a|bun1n gelatin or imunoglobulins); coloring, flavoring
and diluting agents; enuIS|fy|ng agents; hydrophilic polyners (such as

pol yvi nyl pyrr ehizigne) ; lnb@ffélﬁms@&dde%rm\ﬁélb%tceﬂ%b{ﬂ@p@lr&ﬂ? paftiigaté or m ng

counterions (such as sodium; preservatlves (such as enzal koni um

chl oride,n Eﬁﬂé%ﬁtr@c‘irbﬁ bu‘fg-lsté% cémlﬁ%ﬁg thaPR&AE hy! al cohol,

et hyl paraben, -propyl par abe |o eX| aci d or hydrogen

SFLEEI ) catriosE lgresteioh it A, n AR SR, éﬁ%bc@%fgpﬁﬁhiyﬁ;hyééﬁt s
2ol yoor o i e of et b, BoulRyleniiues ey DacorBiAptvERgat nam ne.

| ecithin, chol esterol, | oxapal ); stabili ty enhanci agents (such as
sucr ose. dk-8 i EPEbIPHT BEOD AT CHIRNGRSH Y B PLERH adina dd | ot al

hal i des, preferably sodium or potassium chI oride, mannitol sorbitol);

del i ver y hugrsrcmyelomei elieimdiro. Myelomiacells maydiss eithies difeely @riindirectiyij uvant s.
(Rem ngton's Pharmaceutical Sciences, 18th Edition, A R Gennaro, ed.

Mack PublprachicegORGhpahigh (nbg 3€3ult indu:&lpommlysisrsuabmdim@ﬂmMDma an anti body
to OPGL and/or a therapeutic nolecule is linked to a half-life extending

~vehi cle leapyBmbadii&bindiohe mapownspaiasC e sertais instihced) the aognalot |imted to,
the Fe domain, polyethylene glycol, and dextran. Such vehicles are

descri be fhsts adjadénblo the lyelctha 881l MSlirAproditee ILE) which M8y leiddtopubl i shed
PCT Appl” :E')g%et%lcon sNod]aV\nD 55)9/ 25(}‘44 whi ch airnzémereby [ ncorpggat edob

R I T e g@%%.&%@%@ﬁ@mw 20181

[0182] In cer ment s maceuti ca
may occupy bone spaces that are created by inappropriate bone resorptlon.

[0175] It has been observed that OPG administration in rodents
induces rapid death of the osteoclast population (see, e.g., Lacey et al. (2000)
Am._J. Pathol. 157:435-448). A reduction in the number of osteoclasts may
counteract the effect of increased IL-6 production by those cells and may
therefore affect the growth and survival of myeloma cells within trabecular bone.
Thus, in certain embodiments, administration of an antibody to OPGL to a
myeloma patient may not only block the hyper resorption of bone, but may also

~ affect the expansion and survival of fhe tumor itself.

[0176] B-cells express the receptol_' for OPGL, ODAR. Myeloma

“cells also express ODAR, and in addition may produce OPGL. In certain
instances, the expression of both OPGL and ODAR in the same cell population

may create an autocrine stimulus that affects survival of the myeloma cell. Thus,
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i n cert afumorde durvival, shereby detrabsing vedimihating thedurder burdgn beemirt er  f or

conposition will be deternm ned by one skilled in the ar ependi pon,
~for exanple, the intended route of adm nistration, delzit7 ?%”}bgF%dJand H
desired dosage. See, for exanple, Rem ngton's Pharmaceutical Sciences,
supra. | 4o @RbHA N enbodi ments, such conpositions rrayP'g@;Ugm t he
physical state, stability, rate of in vivo release and rate of in vivo
cl earance of the antibodies of the invention. [0183] In certain

enbodi meint certairnempediments, administeation of an antrodyrio HP @l maydaeduns cal
conposition nmay be either aqueous or non-aqueous in nature. For exanple,

I njection, physiological saline solution or artificial cerebrospinal fluid,
possi bl ymygwﬁ{a gateAtsed Wi th other materials conmon in conpositions for
parenteral administration. In certain enbodiments, neutral buffered saline
or saline m Z{WJWt h &H&iﬁbmﬁaaimleafsetﬁé&hy&ﬁron%@mé@fov vehicles. In

certain enbo ts, pharmaceutical conpositions conprise Tris buffer of

P e oG5B M AR Ao gt
SO0 o 45 PR B Res g B GRCagd o v hont

m xi ng the sel ected conposition havjng . the desired degree of purity with
opt i onal S¢lupiligareemily '%d’é‘?ﬁ%"ﬁ@%ﬁﬂ?)@fgm”&'a'ﬁhar maceutical Sciences, supra)
in the formof a Iyophilized cake or an aqueous solution. Further, in
certain enbodPhé8lt s, alrcesfirisembedimentsp thesinvention RiRYidesy to oPaL, . 72 27
Decenber 2005 WO 03/002713 PCT/US02/20181 with or without at |east one

addi t i onphamiseeuiicalicompagjionsscompiigingen therapgiutically effective amowniafiaiat e usi ng
appropriate excipients such as sucrose. [01841 In certain enbodi nents, the
phar macegfibody o QRGLsand atissrapeutichlly effective amountof didesstoret ed f or

parenteral delivery. In certain enbodi nents,

additional therapeutic agents, together with a pharmaceutically acceptable
diluent, carrier, solubilizer, emulsifier, preservative and/or adjuvant. in certain

embodiments, the at least one additional therapeutic agent is selected from bone

morphogenic factors designated BMP-1 through BMP-12; transforming growth
factor-B (TGF-B) and TGF-B family members; interleukin-1 (IL-1) inhibitors,
including, but not limited to, IL-1ra and derivatives thereof and Kineret™; TNF«
inhibitors, including, but not limited to, a soluble TNFa receptor, Enbrel™, anti-
TNFa antibodies, Remicade™, and D2E7 antibody; parathyroid hormone and
analogs thereof, parathyroid related protein and analogs thereof; E series
prostaglandins; bisphosphonates (such as alendronate and others), bone-
-enhancing minerals such as fluoride and calcium; non-stercidal anti-inflammatory
drugs (NSAIDs), including COX-2 inhibitors, such as Celebrex™ and Vioxx™;

immunosuppressants, such as methotrexate or leflunomide; serine protease
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t he conpositions may be selected for inhalation or for lvery t ugh the
di gestive tract, such as orally. The preparation of su ‘ﬁ?Pﬁéﬁé@%?calLy
accept abl e conpositions is within the skill of the art. [01851 In certain
enbodi e ob3g formul ation conponents are present %En%ﬂﬂ%@ﬁ%rations t hat
are acceptable to the site of admnistration. In certain enbodi nents,
buffers are used to maintain the conposition at physiological. pH or at a
sl i ght | y infibiters such as/pecralonyleukesyiapratgsnse inhiljtor GBLEIY.JG inbibilerss t o about 8.
[0186] In certain enbodi nents, when parenteral adm nistration is

cont enpl degd, ardibodies kpiktf)] b.-& viniteist (eqn, andibodlies tonlLt8) Hi-08 mhitfitoss
pyrogen-free, parenterally acceptable aqueous sol ution conprising the

desired galy. DAy birdindPiGtein or 1Lh1® antticddiesltinteddiitindroonveiiag @pgyme ¢ agent s,
in a pharmaceutically acceptable vehicle. In certain enbodi nents, a

vehicl e f(Rl‘E)Rﬁb&ﬂétﬁfs@‘hb&dﬁié%??idﬂﬂh Fictor§ FOIFL1 f FGFLI0 AfF@Rt er i n which the
-anti body to G, with or without at |east one additional therapeutic

T, A ey B R LT, KDY P o

In-certain e e prepar at e fornul ation of the

et e TRUBBYT otk ARBRRAS it o SRR P) dBSEE ™, 51 >
Cont rol | diGoEshinass tass mad b orodbs e Bl Bt e RoRce 20161
rel ease of the product which may then be deljvered via a depot injection.

In cert AoAdWMBEAT GlISOSOtiGIIE N re medyilatars, of glutamaie recepier and may have t he

effect of pronoting sustained duration in the circulation. In certain
enbodi nemegulatorsmf dipepalysecaharidedbPS) ievelstend neradranplineanded to i ntroduce
the desired nolecule. [0187] In certain enbodi ments, a pharnaceuti cal
corrppsi t inodulatgrs and mimetics thereof.
[0179] In certain embodiments, acceptable formulation materials
preferably are nontoxic to recipients at the dosages and concentrations
employed. “
[0180] In certain embodiments, the pharmaceutical composition
may contain formulation materials for modifying, maintaining or preser(ring, for
example, the pH, osmolarity, viscosity, clarity, color, isotonicity, odor, sterility,
stability, rate of dissolution or release, adsorption or penetration of the
composition. In cerfain embodiments, suitable fbn-nulation materials include, but
are not limited to, amino acids (such as glycine, giutamine, asparagine, arginine
or lysine);' antimicrobials; antioxidants (such as ascorbic acid, sodium s_ulﬁte or
- sodiﬁm hydrogen-sulfite); buffers (such as borate, bicarbonate, Tris-HCI, citrates,

phosphates or other organic acids); bulking agents (such as mannitol or glycine);

chelating agents (such as ethylenediamine tetraacetic acid (EDTA)); complexing
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be fornmulated for inhalation. In certain enbodi nents, aﬁ@@één@@e@&ﬂb@ oPGE.,
with or without at | east one additional therapeutic agent, nmay be
formul ated as a dry powder for inhalation. In certain enbodi nents, an

i nhal ati g, @Mﬂ_; on conprising an antibody to OPQE, W'c{r}ﬁ &r&o%t hout at
| east one additional therapeutic agent, may be formula ea Wi a
propellant for, aerosol .delivery. In certain odi nents, sol utions nmay
behebul 13as (SfiEh B3 SRS Be A b ITOlNS bPareBRetR 8E i bed 1 n PCT
application no. PCT6U894100187,5, whi ch describes pul nonar del i very of
cheni cal | RydpsaPranykbetareyeloderin)f ﬁlmmnwpa?éelmdﬁs;edimha&% andlt is
contenplated that fornulations nay be adm nistered orally. In certain
enbodi merntBer caibehydraies (such agglEicose mannase asidekinios); proteinsfduchas addi'ti onal
t herapeutic agents, that is admnistered in this fashion nmay be fornul ated
wi th or werimalburhinsgelatin or immunogkibalieg)i cotorireg Gavoning laad dilaimpundi ng of
solid dosage forns such as tablets and capsules. In certain enbodinents, a

capsul e nmenke efrAdigmythdents; RydReislic Pslymers ($acipas péimnﬁfnyrwﬁapn yor mul ati on
y

at the point in the gastrointestinal tract when bioavailability is

at the p st | tract wnen Tabil'ty
e Mo e Sl oty UM e R a1 tat o

S s o TR A SRR L0 e

to OPG or any ‘a her apeut1 ¢ agen 'n r enbodi nent s,

dil tS g i | t.i Lt t abl iiJs, lubri ts,

cuspend ARl SHEhe BARRLh ity Patation! BsBhpatsBaR Mibhaditod ey oo Do
I d. [.0189], | t ai di h tical i ti

vol ve. SRR Aobar NYSRUSR PRISRY: SOMEPIaHE: B GHOBE ProRvRRe@ Ol Shout at

| east one  additional therapeutic agents, in a mxture with non-toxic

exci pi entPolVFIvianeghkcol) sigariicohpls (sutteasmannitel on perbitel),isuspending | n cert ai n

enbodi nents, by dissolving the
agents; surfactanis or wetting agents (such as pluronics, PEG, sorbitan esters,

polysorbates such as polysorbate 20, polysorbate 80, triton, tromethamine,
lecithin, choiesterol, tyloxapal); stability enhancing agents (such as sucrose or *
sorbitol).; tonicity enhancing agents (such as alkali metal halides, preferably
sodium or potéssium chloride, mannitol sorbitol); delivery vehicles; diluents;
excipients and/or pharmaceutical adjuvants. (Remington's Pharmaceutical
Sciences, 18™ Edition, A.R. Gennaro, ed., Mack Publishing Company (1990).
[0181] In certain embodiments, an éntibody to OPGL and/or a

therapeutic molecule is linked to a half-life extending vehicle known in the art.
Such vehicles include, but are not limited to, the Fc domain, polyethylene glycol,
‘_and dextran. Such vehicles are described, e.g., in U.S. Application Serial No.
09/428,082 and published PCT App!igation No. WO 9925044, whic-h are.hereby

incorporated by reference for any purpose.,
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tablets in sterile water, or another appropriate vehiclg sol uti ons_may be
prepared in unit-dose form In certain enbodinents, ?QSF%“B‘?&%G%%MS
include, but are not limted to, inert diluents, such as calcium

car bonatgV a0 carbonate or bicarbonate, |actose, P%,C')J?&l&&tqm phosphat e;

or binding agent’s, such as starch, gelatin, or acacia; Wi cati ng

agent s ‘such as magnesi um stearate, stearic acid, or talc. [0190]

Addi ti onal 'pha{ﬂﬂr&%eut i cll cartairpembodimestsnilie opfimal phamraceuticait hose skilled in
the art, including fornulations involving antibodies to OPG, with or

Wi t hout atospesitiorowit! bedittemimeal by vy skiltdtin theagt depending apsd, forned-  or
controll ed- delivery fornmulations. In certain enbodi nents, techniques for

formul at i egarAple, th8intehdedoouts dfeidniitistratione delivery foambf Md @skidgl | very neans,
such as |iposone carriers, bio-erodible mcroparticles or porous beads and

depot i nj geddRNBeedfd? : i iel ty, See for
exanpl e, P%Idg%ppﬁ cat ieéﬁlnﬁlg mﬁ@%@%?é@@%ﬁ’%’é&%’ﬁg@ I'P he control |l ed

rel ease o lolk ] t . | of

~phar maceu il 8@?&%@?{’ > SuEh cfibbelh 5’.'?1%@%%@%?6‘@&%%5% 03/ 002713
PCTI US02/ 20 e | ment s, sustained=rel.eas repatati o my .nclude
s per medBPUS: 7 o Vi BleelE 3h8 AB GE T e BEaoRB pE e AtPerBs of o g i 1 s,
or m croc&lpsul es. Sustained release nmatrices nmay include pol yesters,
hydrogel s'"edBY&H3Rt i des (U. S. 3,773,919 and EP 058, 481), copol yners of
L-glutam c acid and gamma ethyl-L- glutamate (Sidman et at, Bi opol ymers,
22:547-556 (19883l pol-h qeptaif erbsdidents) therpsimiay vohigle«r carmighie® eta! ., J.
Bi omed. Mater. Res., 15:167-277 (1981) and Langer, Chem Tech., 12:98-105
(1982)), ehanyecewtioal egmpesiininamay be gitbgragueous or nerupqugousin nature.
pol y-D(-)-3-hydroxybutyric acid (EP 133,988). In certain enbodi nents,
sust ai nedForahaapte, doogrtsin embodinmemis, @ suitableolehible b qzod@may bevivatdy can be
prepared by any of several nethods known in the art. See e.g., Eppstein
etal., for injection, physiological saline solution or artificial cerebrospinal fluid, possibly

supplemented with other materials common in compositions for parenteral

~ administration. In certain embodiments, neutral buffered saline or saline mixed

with serum albumin are further exemplary vehicles. In certain embodiments,

pharmaceutical compositions comprise Tris buifer of about pH 7.0-8.5, or acetate

buffer of about pH 4.0-5.5, which may further include sorbitol or a suitable

substitute therefor. In certain embodiments, a composition comprising an

antibody to OPGL, with or without at least one additional therapeutic agents, may

be prepared for storage by mixing the selected composition having the desired

degree of purity with optional formulation agents (Remington's Pharmaceutical

Sciences, supra} in the form of a Iyophilizéd cake or an aqueous solufion.

'Further, in certain embodiments, a composition comprising an antibody to OPGL,
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Proc. Nat!. Acad. Sci. USA, 82:3688-3692 (1985); EP 03 . EP 046 and
EP 143,949. [0191] The pharnaceutical conposition to b??ﬁé%%?n?":b&rglgﬁs Vi Vo
adm nistration typically is sterile. In certain enbodi nents, this may be
acconpl i ghegd iltration through sterile filtration . In certain
enbodi nent's, m\El\thgre the conposition is |yophilized, stgr%?mlgg%a?%n using this
met hod may be conducted either prior to or follow ng Iyophilization and
reconst i twith omwithout ebleastianecddiivnakthempetiticagenis, 0wyt beoformolatezbasat er al

adm nistration my be stored in |yophilized formor in a solution. In
certai n |gohiiiatendicg apmopitte eatipeatymehtaseasrogeneral |y are placed into a
container having a sterile access port, for exanple, an intravenous

sol ution bag qgia4jal  hAEASInBnE RGNS 'erpﬁsmhddéuﬁual%oh%a@ﬁeﬁ@bfs i nj ection
needle. | 76 27 Decenber 2005 WO 03/002713 PCT/ US02120181 [0192] . In

ool o ABHUEHBEH San BECACLER B RRERY bealy, 1 LBRAR diRfifaRs "

O o A o G LAY SR,

or inafprmJ(e.q., |yophiliz that i.s reconstituted prior to.
adni ni st %"?s&‘{? t'ﬁﬁfi@'é%{" ﬁg)%or@yfﬁ%p@?ﬂ@&'ioﬂﬁﬁﬂqh RIAMBFEIGAN i nvention is
directed to kits for producing a single-dose adm nistration unit. In
certai n @csepiakiefomposiyans wivwﬂ" %‘HE‘Pﬁ%ﬁ'@ai n both a first container
having a dried 1protei n and a second container having an aqueous
fornul ati on. [G18S¢rt ai rn eattainiembheadiments the formulaliencompongnisareont ai ni ng
single and multi-chanbered pre-filled syringes (e.g., liquid syringes and
| yosyr i npesderireconcehinatiods tlhdl Bdel hedeptatde tcathe séteobdidminigtestionhdn ef f ect i ve
anount of a : :

certain embodiments, buffers are used to maintain the composition at

physiological pH or at a slightly lower pH, typically within a pH range of from
about 5 to about 8.

{0186} In certain embodiments, when parenteral administration is
contemplated, a therapeutic composition may be in the form of a pyrogen-free,

" parenterally acceptable aque.ous.solution comprising the desired antibody to
OPGL, with or without additional therapeutic agents, in a pharmacsufically
acceptable vehicle. In certain embodiments, a vehicle for parenteral injection is
sterile distilled water in which the antibody to OFGL, with or without at least one
additional therapeuiic agent, is formulated as a sterile, isotonic solution, properly
preserved. In certain embodiments, the preparation can involve the formutation

- of the desired molecule with an agent, such as injectable microspheres. bio-
erodible particles, polymeric compounds (such as polylactic acid or polyglycolic

acid), beads or liposomes, that may provide for the controlfed or sustained
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pharmaceutical conposition conprising an antibody to O;%?_%evm t.h é%%l\ll t hout
at | east one additional therapeutic agent, to be enpl dye ‘%eﬂétl%g ically
~wi Il depend, for exanple, upon the therapeutic context and objectives. One

skilled {yoshhsi2rt Wil appreciate t hat the appropri e ¢ levels for
treatnment, according to certain enbodinments, will thus vary depending, in

part, upon the nolecule delivered, the indication for which the antibody
to OPGL, 'wlaasesf tha preduet which may themrke delivetsdoniak depetinjesiian. dnagent , i s
bei ng used, the route of adm nistration, and the size (body wei ght, body

surface osermirgembedipents; ialaroniooanid iagralsot treeusegk; and thaydene tisd effea! t h) of
the patient. In certain enbodinents, the clinician my titer the dosage

and nodi fof growofingsestaihed dufatio i thik icfrouléior? DhaieRainwiniedtlimsemds, t her apeuti c
effect. In certain enbodi nents, a typical dosage may range from about 0.1

glkg 77 ZhpReeaEaruPSReNRARLNR b REH RAMRAL Ho basig to about 100

ng/ kg or nore, depending on the factors nention certain
embodi nenf§lectiBe dosage may range from 0.1 ggl kg up to about 100 ng/kg; or
| gg/ kg up to about 100 nmg/kg; or 5 g/kg up to about 100 ng/kg. [0195] In

certain enbodi s, th r . 0S| 11| .take into account the
phar macoki net 1¢ rarret@r‘%dgﬁ%%aagﬁ%ﬁﬁgb%bﬁgﬁ%g&ﬂ‘?aqgﬂ@%?' P addi ti onal
t her apeut,j c. agents, in.the forpul ation used. | n certaip enhodinents, a
' ni; arpatoRmaglss: ff et Respl b fiants, o1 antioadis QRCkafhed { hat
achi eves t h?‘ desired effect. In certain enbodi nents, the conposition may
t her ef or &' Hatholitft Iepstopeadditiona] therapewicRaeat, rary be famlatad apadntioses (whi ch
may or may not contain the same amount of the desired nolecule) over tine,
or as a dwwdenisirhalationg dn eartain gmbedimesits: randnhalaticresdlationconuprising er .
Further refinenment of the appropriate dosage is routinely nmade by those of
or di nar y askantibodyta OFGL; withodwitbout\at idsishondaddititna! thefrapeutic agentyt i nel y
performed by them In certain enbodinents, appropriate dosages nay be
ascert ai mealy bdfomglated aitbh mopalant fopasrodelsdlivery. In certain. ‘

embodiments, solutions may be nebulized. Pulmonary administration is further

described in PCT application no. PCT/US94/001875, which describes pulmonary

delivery of chemically modified. proteins.

[0188] In certain embodiments, it is contemplated that formulations

may be administered orally. In certain embodiments, an antibody to OPGL., with

or without at least one additional therapeutic agents, that is administered in this

fashion may be formulated with or without those carriers customarily used in the

- compounding of solid dosage forms such as tablets and capsules. In certain

embodiments, a capsule may be designed to release the active portion of the

formulation at the point in the gastrointestinal tract when bioavailability is

maximized and pre-systemic degradation is minimized. In certain embodiments,

at least one additional agent can be included to facilitate absorption of the
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response data. [0196] In certain enbodinments, the-rout ezmemepbgég ation
of the pharnaceutical conposition is in accord w th known nethods, e.g.
orally, through injection by intravenous, intraperitoneal, int r acer ebr al
(infra-pwensemy®l ), intracerebroventri cuI ar, int rampeq:mls@mmnt ra-ocul ar,
intraarterial, intraportal, or intralesional routes; by sustained release
systens or by inplantation devices. In certain enbodinents, the

conposi t i antthodwnjo OB Ghdandivranyradditiopalliberapeutiyj agentsorin OGftamont i nuously by
infusion, or by inplantation device. 78 27 December 2005 WD 03/ 002713
PCT/ US02/ &fbadimens] dikients) flaesrdrasploanheltingrpoitbwardse vegetalsle iolls,on may be
adm nistered locally via inplantation of a nmenbrane, sponge or another

appr opr i guBricamts SusperaiigCadents; tabidatis mgfaﬁdg Bigemste v bindereeray lbs or bed or

encapsul ated. In certain enbodi nents, ere an inplantation device is used,
the devi qg, ggy ogng npl anted into any suitable tissue or organ, and delivery
of the, desired nolecule may be via diffusion, tined-rel ease bolus, or

_conti nuous Sﬂiéyft ratlh%@ﬂa%%d%@nt%eé }aﬁéu‘?na%@ﬁf?éﬁl% hﬁsmbﬁ y be

desirable to phar maceut on conpri si | body to
OPGE., wth I’WI n d| t In an ex
vi vo manrngY® V? an éﬂ%‘#{"ﬁ@‘?aﬂ@@i %ntﬁ:@aq% 4#@3‘&@ %%ﬁébéﬂ%&’%ﬁh at have
been reno fromthe atlet are xosedtoa harmaceyti cal
conposi t |"i‘5ﬁﬂ!,°6’ﬂ&h?@pﬁ§ ?'l'BBd'?Mi"'Be @@Onﬁ?’?‘he" e%stvﬁgg} | east one
addi tional _ther apeut I C agent after which the cells, tissues and/ or organs
are subsewitablefor themmamaciuns.of kablets o In ‘Pﬁ!f%?méﬂ rmqntm dydisspivingrthai n
enbodi ments, an antibody to OPG and/or an addi ti onal therapeutic agents
can be detable@na@tan@e waier aoftanothet epprepriateeehicle, Belutionmmay begteparedt i cal | y
englneered usi ng net hods such as those descri bed
“in unit-dose form. In certain embodiments, suitable excipients include, but are
not limited to, inert diluents, such as calcium carbonate, sodium carbonate or
bicarbonate, lactose, or calcium phosphate; or binding agents, such as starch,
gelatin, or acacia; or lubricafing agents such as magnesium stearate, stearic
‘acid, or talc.
[0190] Additional pharmaceutical compositions will be evident to
those skilled in the art, including formulations involving antibodies to OPGL, with
or without at least one additional therapeutic agents, in sustained- or controlled-
delivery formulations. In certain embodiments, techniques for formulating a
“variety of other sustained- or controlled-delivery means, such as liposome
carriers, bio-erodible microparticles or porous beads and depot injections, are
- also known to those skilled in the ért. See for example, PCT Application No.

PCT/US93/00829 which describes the controlled release of porous polymeric

microparticles for the delivery of pharmaceutical compositions. 1n certain

75




~herein, to express and secrete the pol ypeptides. |In cer{papa.8AbadogEnt s,
such cells may be animal or human cells, and may be aut ol ogous,

het er ol ogous, or xenogeneic. |In certain enbodinments, the cells nay be

I mor t al iwgRdeedss certain  enbodi nents, in order to degggaseybiye chance of
an i mmunol ogi cal response, the cells may be encapsul ated to avoid
infiltration of surrounding tissues. In certain enbodi nents, the

encapsul &mepdifmgnts; pustaineg-eeleass wepamptionvaeyilude ssmiperneEabliecenber 2005 WO
031002713 PCT/ US02/ 20181 sem - perneabl e pol yneric encl osures or nenbranes
“that al | qwlyrher matrisas in foé formhaf shaped arfigesp i filins) cbmicrocapeales. t'he
destruction of the cells by the patient's inmune system or by ot her

det ri nentSustiined esléade matriceemay in bdlgkstérss X ¢ 26801 The
stdi | Y liriodecbalge W@We az

fol  owing exanpl es, including the experinments con and results
~achi eved 5ye3 019uhd € d53491) | depblyidry 6f RLRARR AR AN ?élﬁma%tﬁylﬂ?t to be
construed as limting the present iInvention. Exanple Cloning the aOPGE.-1

ot Shg o B SR s R A
e ne -y Bt RGP Eanacr ¥ BE  Btiag iatel ies TEUBIAL ARED i€ the. ¢

hybri do | i nes.,are tested.i SA assay. f.or _antibodi es, t.hat react
W th humAnEBGCR TeSepae OB SRAIF Y SEN YovacrPHoLARMRS & 3 AMG 6. 4,
and AMG 6.1 are foun&gﬁﬁ xpress, antibodies with high affinity for OPCGL
(Kd's of Stipeg afpelyde3- Xﬁ?fo tysicapid P 133988 n centain embedim@itss. 5 i s
sel ected for cloning. Heavy and light chain cDNA clones from AMG 6.5 and
AVG 6. 4 sustaingsireiease compesiions Bay alse include inpsomeaewhicheanbBG - 1 | i ght
chain cINA, while AMG 6.4 is used to clone the aOPA.-1

prepared by any of several methods known in the art. See e.g., Eppstein et al.,

Proc. Natl. Acad. Sci. USA, 82:3688-3692 (1985); EP 036,676; EP 088,046 and
EP 143,949.

[0191] - The pharmaceutical composition to be used for in vivo
administration typically is sterile. in certain embodiments, this may be
ac_complished by filtration through sterile filtration membranes. In certain
embodim'ents, whete the composition is lyaphilized, sterilization using this
method may be conducted either prior to or following lyophilization and
reconstitutibn. In certain embodiments, the comﬁosition for parenteral
administration may be stored in lyophilized form or in a solution. In certain
embodiments, parenteral compositions generally are placed into a container
having a sterile access port, for example, an infravenous solution bag or vial

having a stopper pierceable by a hypodermic injection needle.
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heavy chain cDNA. 80 27 Decenber 2005 WO 03/002713 PCTQ#SBZI 2018\32 gl oni ng
of the aOPGL-1 light chain [0202] The aOPGL-1 kappa |i BFHEIPT7AP? abl e
region is obtained using PCR anplification nethods fromfirst strand.cDNA

prepared total RNA. First strand cDNA i from AMG
.5 total dFﬁ%&bum ng a random primer with an extended ?C?;US%ZZE@? (5" -

GGCCGGATAGGCCTCACNNNNNI\FI’ 3" (SEQ ID NO 15)) and the materials and nethods
provi ded by tf@9]bco SopmeriSirerpbodierits, dhoedhe phéinadeutical Syst em for  Fi r st
Strand cDNA Synthesis kit (cat. no. 18089-011). The oligonucl eotides bel ow

are used domposiienP@Rbesh franateRAGRap bé Btored i steriléATBISA a SBtI6H,C TCC AGC
CAC CCT G- 3' (SEQID NO 5) 3' kappa RACE primer: 5 - AA G GGT CAG AGG

CCA AAG (ahdpémsion, Jel, chifisibh) S9Y, dhas d detdlatddsr i?@%lﬁiédgﬁ\r@@ﬁsln are cl oned
pl

into pCRII TOPO (Invitr ogen) and the reésul ti ng asm ds are sequenced. The
a1 ot A aRBERA: FRUPRR TRl ARy bO RS et BV B D 1 cappa
Cequence it BPY it ifptie fhate fishhetocpritR il ity dnnd o e
\0aL"S RappaltEiher " U celihambohiss & Rbshbiaventh Ae;%«"aaﬁ&‘éi 3 (%Q
'D NG 7)klts %gbraplro l.IIG:LiI"Ieg :!-1< gm% e-d'\gs% aEimFa.nlétra(rt%E nlltD lrl}l%)eﬂ%ig)embodlments the
kits may each contain both a first container having a dried protein and a second
container having an agueous formulation. In certain embodiments of this
‘invention, kits containing singie and multi-chambered pre-filled syringes (e.g.,
liquid syringes and lyosyringes) are included.
[0194] In certain embodiments, the effective amount of a
pharmaceuﬁcal composition comprising an antibody to OPGL, with or without at
 least one additional therapeutic agent, to be employed therapeutically will
depend, for example, upon the therape:._itic context and objectives. One skilled in
the art will appreciate that the appropriate dosage levels for freatment, according
to certain embodiments, will thus vary depending, in part, upon the molecule
delivered, the indication for which the antibody te OPGL, with or without at least
one additional therapeutic agent, is being used, the route of administration, and
 the size (body weight, body surface or organ size) and/or condition (the age and
.general health) of the patient. In certain embodiments, the clinician may t_iter the

dosage and modify the route of administration to obtain the optimal therapeutic

effect. In certain embodiments, a typical dosage may range from about 0.1 ng/kg
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“.oany purp

27 Decenber 2005 WO 03/002713 PCTI US02/ 20181 3' aOPG.- 121,4 B%SI%@%
5'-TTT GAC GIC GAC TTA TCA ACA CTC TCC CCT GIT GAA G -3 ?%E%" - 8)
Sall Site* CEGRNF (SEQID NO 17) [0204] The full-length aOPG-1
kappa ch@igysebPis clone is obtained using the AMG 6.5 plipgha8igiand CDNA,
descri bed above, by PCR anplification with the 5° and 3' aOPA.-1 kappa
primers. The PCR reaction generates a 738 bp fragnment encoding the 235
am no aci t vt ahest 100 mgdkgoonmgore; Heperdlingrinibe fastarskegniionet abovai ignal
sequence) of the aOPG.-1 kappa chain (Figure 4, SEQ ID NO, 4). Follow ng

purifi cat certain @hbodimebisdhe dosddeRnaPrngt ifiont 0.9ugid ud 10 st 1@t . no. 28104),
this fragnment is used to construct the kappa I'ight chain expression

vector. | . d above is
cut wi - YA of & Rekdet8 abld 10ERENG; 5P RaL LB BB CRITEAGN A" e an. p
System ( Prone t, no, A71.00 nd |s.cloned int DS to generate
pl asm d aCPGL?@j ppa/ pm ?%Pﬁﬁﬂ?" the fregueney ﬂ&&éf@sﬁﬂlz@&ri bed
previ ously, (see 90/ 14363, .which is herein incorporated by reference for
| biceepuBt the PATAGIINGC PaTaMCtere a8, AmBOUN i OP GhFREr PSRA2 | 5
- nodified in the follow ng ways: the FSH pol yA is shortened by

appr oxi madditjonal theraneyitic agents 4n thegogealinnsusedailn sertain @mhogdinents, aat t he Ndel
site, the dihydrofolate reductase (DHFR) pronoter now contains 209 base
pai rs, hatlinicigrwilimdninister theecbnipasitionuntiba desagely regshed thatachieyes. ki i obase;
and an approximately 550 base pair Bglll fragnment fromthe DHFR pol yA
~sequence the désired effiect St Sattdie embbdimeni) The/foriFdditibarhay Meféfoedbs 20181

[ 0206] The aOPA.-1 kappa light chain expression clone is
administered as a single dose, or as two or more doses (which may or may not
‘contain the same amount of the desired molecule) over time, or as a continuous
infusion via an implantation device or catheter. Further refinement of the ‘
appropriate dosage is routinely made by those of ordinary skill in the art and is
within the ambit of tasks routinely performed by them. In certain embodiments,
appropriate dosages may be ascertained through use of appropriate dose-
response data.

[0'1 96] in certain embodiments, the route of administration of the
pharmaceutical composition is in accord with known methods, e.g. orally, through '
injection by intravenous, intrapéritoneal, intracerebral (intra-parenchymal), -
intracerebroventricular, intramuscular, intra—ot:ular, intraartertial, intraportal, or
intralesional routes; by sustained release systems or by implantation devices. In

certain embodiments, the compositions may be administered by bolus injection

or continuously by infusion, or by implantation device.
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sequenced to confirmthat it coded for the sane peptid 1S | tified
in the AMG 6.5 hybridoma. The final expression vect or‘,az-’t Bgéerhéerz%g
aOPG.- 1- kappal pDSRal19, is 5476 bp and contains the 7 functional regions
shown i nwkallhér7ss Tabl e 2: Features of aOPGL-1- kappal @@?@gﬁ%oﬁhasm d Base
Pair Nunber. .2 to 881 A transcription term nation/polyadenylation signal

fromthe a-s .t of the bovine pityitary glycgprotein hornone (a-FSH)
(Goodwi n, et iﬁ%ﬁucl eild cﬁﬂ?'ﬂ?”&é‘?’“ﬁ %Gtﬁ?f.og@S?' oY 8enbank Accessi on
Nunmber X00004) 882 to 2027 A nouse di hydrofol ate reductase (DHFR) m ni gene
cont ai ni rRgmipigterash lnsgnvia implantatiorppirrmembians sporgeeoramathetodi ng ~ sequences,
and the DHFR transcription term nation/polyadenylation signals (Gasser et
al , Proc appropriaéeohatesel ondo hich the siesifel ekkeule. hasieeha@bgorbed@r; Cel | 1980
19: 355-64; Setzer et al, J Bio! Chem 1982 257: 5143-7; MG ogan et al, J
Bi ol Cherancapéiatednin 2&in émpodifidhis, wheRRAR nplanfatordevicnistused] ng t he
anpicillin resistance marker 3947 gene and the origin for replication of

the pl asnhéldevicEmaydd impfamtdipinte ffcamabrtisbuerBesrgdR laftDeliddd e An SV40

. early pronoter, enhancer and origin of replication 4292 (Takebe et al, M!

transl ati ong?@enhancer g em;dnt #rorhtt Ee I—FFIZ%—QJPOE#R 38@%%4565 (Sei ki et

al, Proc ?g@ Sci US A 1983 80: 3618-22, Cenbank Accessi on Nunber
J02029) A&g@&@cl ntron fromthe Sv40 165, 19S splice donor/acceptor

signal's 4730[01‘5)% ayang,ag airli:’ %ﬁ%’od%bént%% rlrmuI/3 be ldbsi%a%?é)’ toSﬁsezaB 0-9, Genbank

pharmaceutical composition comprising an antibody fo OPGL, with or without at
least one additional therapeutic agent, in an ex vivo manner. In such instances,
cells, tissues and/or organs that have been removed from the patient are -
exposed to a pharmaceutical composition comprising an antibody to OPGL, with
or without at. least one additional therapeutic agent, after which the cells, tissues
and/or organs are subsequently implanted back into the patient.

[0199] In certain embodiments, an antibody to OPGL and/or any
additional therapeutic agents can be delivered by implanting certain cells that
have been geneticaily engineered, using methods such as those described
herein, to express and secrete the polypeptides.' In certain embodiments, such
cells may be animal or human cells, and may be autologous, heterologous, or
Xehogeneic, rln certain embodiments, the cells may be immortalized. In certain
embodiments, in order to decrease the chance of an immunological response,
the cells may be encapsulated to avo_id infiltration bf surrounding tis-sues.v In

certain embodiments, the encapsulation materials are typically biocompatible,
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Accessi on Nunber J02400) 4750 to The aOPG.-1 Kappa Iigh} ﬁ&%m S bet ween
the Xbal and Sall -5476 sites [02071 A circular pl asm’J map of the vector
is shown in Figure 5. 83 27 Decenber 2005 WO 03/ 002713 PCT([ TS02/ 20181

C oni ng @fo dshe78OPG- 1 heave chain [0208] The aODGL-ll,bg%OIr gy chain is
cloned from AMs 6.4 hybridoma doubl e-stranded cDNA produced wth the

Cl ontech Marathon TM cDNA Anplification Kit (cat. no. K1802-1).

- Anpl i fi cademipeaheddiSp6lymehie anglostnas or oiivbranes thetallgw theheldasyob' and 3
rapid anplification of cDNA ends (RACE) techni ques performed w th: human
ger m i ne the prbtbiagrydutie) butqrerint fiie desgruction ofithe célisthythepmatienteshown bel ow)
and RACE priners and other materials and nethods provided in the Mrathon
TM cDNA a#iRhinkisyatenPor by bthebdetiiGRtaRERrOfrbiEthe Sumo@dlind¥@augIC ACC ACG CTG
CTG AG -3'" (SEQ'ID NGO 9) 3" 1g& RACE prinmer 5 - CCT CCA CCA AGG GCC CAT
CGG TCT -3' (SEQ ID NO. 10) [0209] The 600 bp 5 RACE product and 1200 bp
3" RACE product are cloned into pCR2.1 (Invitrogen) and are sequenced.
"Thi s_seqw égformation is used to design aOPG.-1 heavy chain specific
priners f ﬁ!s cloning of the full-1length sequence. The heavy chain 5

primer (5 a -1 19 Prinmer) is directed agai nst the, sense strand and

has a Hindi | Iofanpi an%ﬁb@’ﬁ'@é?"%gﬁﬁ' 'E@H%@ﬂ%&e RS e natural start

site. The heavy chain ]% ﬁ_ri mer (3 ,ag -_&18_3862 Primer) is ap antisense

Cpriner t HeNdeERd and sesilis achieyed are prayd %“ Wative-pureesesiply am no acid
of the heavy chain 1g& sequence. 84

' are not {o be construed as limiting the present invention.

Example 1
Cloning the aOPGL-1 Heavy and Light Chains

[0201] | CHO cells expressing the full-length human OPGL cﬁNA are
| used to immunize transgenic mice containing human immunoglobutin genes.
Lymph nodes from the immunized mice are fused to murine myeloma celis to
generate hybridomas. Supematants from the hybridoma lines are tested in an
ELISA assay for antibodies that react with human OPGL. Anti-OPGL expressing
hybridorﬁa lines AMG 6.5, AMG 6.4, and AMG 6.1 are found to express
antibodies with high affinity for OPGL (Kd's of 0._28 nM, 0.29 nM, and 0.23 nM,
respectively), and AMG 6.5 is selected for cloning. Heavy and light chain cDNA
: ‘clones from AMG 6.5 and AMG 6.4 are identical, and AMG 6.5 is used to clone
the GOPGL—'I light chain _cDNA, while AMG 6.4 is used to clone the aOPGL-1

heavy chain cDNA.
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27 Decenber 2005 WO 03/002713 PCT/ US02/20181 5 aOPGE- ]7&%362 Pbreirgﬁﬂié 5' -
CAGAAGCTTG A C LTG GAG TTT GGG CTG AGO TGG CTT TTT CIT T (SEQ ED
NO 11) Hindil Kozak MEF GL SWL FL VA (SEQtDNO 18) 3 aOPG.-1

| 92 Pri Ry g0b3r1s CCA TGTCGAC TTA TCA TTT ACC CGG AGA W GAG - 3 (SEQ
JD NO 12) Safl"* KGP SL SL (SEQIDNO 19) [021 & doubl e- st r anded

cDNA descri bed above is used to generate the full-1length heavy chain cDNA
by PCR anflaninaaitheaORGLAT light chain and 3'- aOPGL-1 1 g& priners. The PCR

generates a 1433 bp frégrrent encoding the 467 am no acid residues
(i ncl udi ng t hd02@]ani noThe n@PGIS! kappelight ehpie varigble cdgivmis ob@iiedd 1 | g&2
heavy chain protein (Figure 2, SEQID NO 2). Following purification using

a Q Aqui cisiPRCRuarmplificatioromeltiods ffanefrenstramid. cDNA Bfbladed fromimmGTig.sgnent i s
used to construct the heavy chain expression vector as follows. [0211] DNA

encodi ng RNA.| Fitsteghid tONA i REHRAMG 60RIRk fgye is cut with
Hi ndl | | air?étﬂSal |, Ipuri fied %Iﬁgﬁggﬁqui ck %el Egﬁlglgtu?@ﬁ\éki t (Q agen

cxpr eosi o R R P B D o herato (Figure 6). Al vector
COMpOnen! R ATABLASI T ACARRNT-SeR8% REREE 18) A6 L gl [ 000 o0ve
CaeL 1, SO U e s S e  Freteon ST 200°
seauenced.t stand cbRA §ithesis K (oat. no. 18089-011). The oligonudieotides

below are used for the PCR: |

5" kappa RACE primer:

5" - GAT GAC CCA GTC TCCAGC CACCCT G -3 (SEQID NO: 5)

3' kappa RACE primer:

5’ - AAG GGT CAG AGG CCA AAG GAT GG -3' (SEQ ID NO: 6)

[0203] The amplified DNAs.are cloned into pCRII-TOPO

(Invitrogen) and the resuiting plasmids are sequenced. The kappa chain

consensﬁs sequence is used to design primers for PCR amplification of the

full-length aOP_GL—1 kappa chain. The 5' aOPGL-1 kappa primer incorporates a

Xbal site (TCTAGA) for cloning and a “CCACC" Kozak sequence before the

initiator Met codon. The 3’ aOPGL-1 kappa pfimér incorporates a Sall site

(GTCGAC) foliowing the stop codon for cloning.

5' aOPGL-~1 kappa primer:

5'-CAA CTC TAG A CC ACC ATG GAAACC CCA GCG-3' (SEQIDNO:7)

XbalSite Kozak M E T P A (SEQID NO: 16)
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the same polypeptide that is identified in the AM5 6.4 hy F&%Oﬁéamle 2
aOPG.-1 expression in CHO cells [0212] Stable expression o

anti body is achieved by co- transfection of aOPG.- 1-kappa/ pDSRal9 and
aOPG- 1 wWifeoaSRal9 plasmds into di hydrofol ate regé¢iRemofigfi ci ent
(DHFR-) Chi nese hanster ovary cells (CHO AM1ID, U S. Patent No.

6, 210, 924) followed by isolation and testing of individual clones. [0213]
A 100 nm 3'ic3RGBL-dWMdppapritiegh is plated with 1.5x106 AM1ID cells grown in
CHO d- nedi um ( DVEM hi gh gl ucose, 10% fetal bovine serum 1% penicillin/

(NERR) ) (8 Baac 5 SIETEng TR TER A, %?C?é‘%‘c' ot ?f‘?'@% 7% G5 B

transfections (Dag@hite O day o 00, pl er g 640 medi um
(G bco(r)) is ali qggt ]éd into a 2fo_15l (r)nG*n po yphr?opyl 6E'DLEM1I'7\§/enty f our

mcroliters of Transl TO-LT1 reagent (Mrus Corporatlon) I s added dropw se
to the nediumand the mxture is allowed to incubate at roomtenperature
for 10 m nut §8204\ t ot aTheofull-engtiyaOPGL-h kapparetthiptBNAiolbrigNg (7.5 pg of

. aOPA.- 1-kappa/ pDSRal9 and 7.5 pg of aOPA.-1 -1g&/ pDSRal9, digested with

Pvul) i sobtdined asidgdthd PfGBsEfirststidie dDNA, Wescribisdl isovenbyPeRed at room
tenperature for 10 mnutes. [0214] The CHO d- rredl umis renoved fromthe

cell's, whingdlifieaton witsthed’ vhil i3’ &@P@L-Pka@é F@a%}% ﬁuffered sal i ne
(G bco(r)) Six 86 27 Decenber 2005 WO /002713 1 CT/ U50 3 181

%! by v GBS SO 0 R0l kot 10
glr gf‘r"’: Eﬁ ttltéé) ?E RS Q&@%apﬂ@hl‘fé]n ghalRiiubdcd) ¥ fRuBREE - AREhe Ml  ©
(Figure 4, SEQ ID NO: 4). Following purification using a QlAquick PCR
Purification kit (Qiagen cat. no.28104), this fragment is used to construct the
kappa light chain expression vector.
[0205] . The 738 bp full-length kappa fragment generated above is
c;ut with Xbal and Sall, is purified using the Promega Wizard DNA Clean-Up
.System (Promega cat. no. A7100), and_is cloned into pDSRa19 to generate
plasmid aOPGL-1-kappa/pDSRa19 (Figure 5). pDSRa19 has been described
previously (see WO 90/14363, which is herein incorporated by reference for any
purpose (see, e.g., Figure 12)). Briefly, o make bDSRoﬂQ, pDSRa2 is modified
inthe following ways: the FSH polyA is shortened by approximately 1400 base
pairs, to 885 base paits, and now ends at the Ndel site; the dihydrofolate
reductase (DHFR) promoter now contains 209 base pairs, having been

shortened from the &' end by approximately 1 kilobase; and an approximately

550 base pair Bglli fragment from the DHFR polyA sequence is deleted.
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DNA evenly over the cells. After 6 hours in a tissue c ' or, the
mediumis replaced with fresh CHO d- nmedium Forty ei gﬁ%}ﬁ%%rng@%?gpgé t he
cells are split to ten 100 mmculture dishes in CHO sel ect nedi um ( DVEM

hi gh gl 4eAsRe2740% di al yzed fetal bovine serum (FBS), P%%]gﬁ% pllin
[streptomycin /glutam ne, 1% nonessential am no acids an (X pyruvat e)
(G bco(r)). Mdiumis changed twi ce weekly until col oni es appeared. [0215]
After 10-14 dE296] col orfihesnQirGlikerpa light ohgireexpressiantleng isdi scs
(Labcore(r)) soaked in 1x trypsin-EDTA (G bco(r)) and are cultured in 24
wel | ti ssegquendetdo eoplirat that ivcodedCeidheclany peptidie dhat is\dentifidddndiee | s becone
confluent, serumfree nedia (CHO sel ect nedium m nus FBS) is added and is
then col |t 66 Hibritionizs THl fital eXgiessiors Gstior b:@'P@L—Md%ﬁalﬁDSR@M'iS’Z'ed for
anti body expression by Western blot wth. horse radi sh peroxi dase (HRP)-

conj ugat E%Tqﬂﬁtanﬁ?o%me gh@%t@g'f'ﬁ’éﬁﬁ‘g%wﬁi"ﬁme zll?,ockf ord, IL) to detect

the aOP eav ai n, - human "kappa Cchai n anti body (Pierce,

~Rockford, IL) follo / ERP- conj r abbi t i -goat | gG(H+L) anti body
(Pi erce, Rockford, ﬁgle% tupes 4%@&@19%’5@&&%% n. The hi ghest
expressin% cl gnes are expanded and stored in liquid nitrogen. 87 27
Decenber F&3 d¥i8S83/ 002713 PCTI US02/ 20181 Exanple 3 Production of aOPG.-1
Pr epar at i /34 MHerbereati on of Cell Line 125Q [0216] CHO cel l's producing
aOPGL- 1 a2 & 88bned Ayrangeriptiontermirgtionfiohiadenyatinn signalfromthes wel | pl at es
~under serum free coadubunihei thd beviné pitaitaraglycopreteirc hemhdneg@dSH) pr oducti on
and growt h char act e(Gaoddwis, et al, Watlefoudcigs Rpentdssn1: 68238 sGehlbalk ar e
performed to sel ect AtdsssinMnbdiooopogduces the highest |evel of aOPG.-1.
G owth characteristics, including doubling tines and densities are
882 to 2027 A mouse dihydrofolate reductase (DHFR) minigene containing
‘ : the endogenous mouse DHFR promoter, the cDNA coding
sequences, and the DHFR franscription -
- termination/polyadenylation signals (Gasser et al, Proc Nat! Acad
Sei U S A. 1982 79:6522-6.; Nunberg et al, Celf 1980 19:355-64;
Setzer et al, J Biol Chem. 1982 257: 5143-7; McGrogan et al, J
Biol Chem. 1985 260; 2307-14)

2031 to pBR322 sequences containing the ampicillin resistance marker

3947 gene and the origin for replication of the plasmid in E. coli
{Genbank Accession Number J01749)

3949 to An §V40 early promoter., enhancer and origin of replication

4292 (Takebe et al, Mol Cell Biol. 1988 8: 466-72., Genbank Accession
Number J02400)

4299t0 A translational enhancer element from the HTLV-1 LTR domain

4565 (Seiki et al, Proc Natf Acad Sci U S A. 1983 80: 3618-22,

Genbank Accession Number J02029)
4574 to An intron from the SV40 16S, 198 splice donor/acceptor signals
4730 . (Okayama and Berg, Mol Cell Biol. 1983 3: 280-9, Genbank
: Accession Number J02400}

4750 to The cOPGL-1 Kappa light chain ¢cDNA between the Xbal and Saft
5476 sites ‘ : :

[0207] A circular plasmid map of the vector is shown in Figure 5.
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t hen nmeasured by growing the clones in 100 m, 250 ml, 1 and 3 L
spi nner flasks, as well as in 3L Aplikon bioreactors. T?ggg onr?téer\miqof? t he
fastest doubling tinme that reaches the highest density in culture is

sel ect edywpfidodsss designated Cell Line 125Q Wen the e a3 €xpanded to
yield su?‘;‘i-m ent cells to freeze 360 anpul es at approxi mately 1x10'
cells/nmL, cells are resuspended in a cryopreservative, serumfree nedi um
(90% VM Soy Batch Medium (see Table 3 for details) supplenmented with 10

m /L nonessential am no acids and 10 nVL L-d utam ne

(G bco/ L'E1|6|hin¥iofﬂ@gm|:)ebaméaw&h@ihrret hyl  sul foxide (JT Baker)) and frozen.
Ampul es are stored in a limted access facility and are subnerged in

hauid nitroogmosn 1 A9 dOBERAGGCIHANPehdiP RidonddRa M gavt h and

production in scal e spi.nner arger scale bioreactors, Cell Line

Deconber IBDRONEToiHIEsEFhded A PR TR Wt e dritn ey BN 2 1 | ¢
| 2;333533 DBEESS 'L@%:&%agﬁ#@ﬂ&%é%@%%ﬁ@g%%%@%% Gigcel I's that

aOPG.- 1- [ g&1pDSRal9. The cell culture process for aOP@E -1 is shown in

Fi gure 198 ageamplighed By 8k 3’ sapid ampliieation of eBNALRESARAGE)Cel | Line 1250
are initially grown in 50 nL of VM Soy Batch Medi um (see Table 3 for
_conposi t iteshniques pedommedwitvhuiman @ermline lgG2deawn chain canstast regiods and 10 nmi 1L
L-glutam ne (G bco/ LTI/ Invitrogen) (VM Soy Supp) in 125 m erl enneyer
shakers specifio primprs (Slowdbelaw} and RAGENprimers andtother matetilieandsed t o

i noculate VM Soy Supp in a 500 m spinner flask to 3x106 viable cells/m

(3E5 vcl phethoddsroliged rohe MarathonT0 cDNI dniplfibati Kitor 3- 4 days. The entire
culture fromthe 500 mM spinner flask is then used to inocul ate VM Soy

Supp in & @Gfﬁk&ﬁeﬂﬁn{ér“k to 3E5 velm, and is

5'- GGC ACG GTCACC ACG CTG CTGAG -3’ (SEQ ID NO: 9)

3" IgG2 RACE primer

5- CCT CCA CCA AGG GCC CAT CGG TCT -3' (SEQ ID NO: 10)

. [0209] The 600 bp 5" RACE product and 1200 bp 3' RACE product
are cloned into pCR2.1 (Invifrogen) and are sequenced. This sequence
information is used to design aOPGL—1 heavy chain specific primers for the
cloning of the ful-ength sequence. The heavy cﬁain & primer (&' aOPGL-1 IgG2
Primer ) is directed against the sense strand and has a Hindlll site and
consensus Kozak sequence before the natural start site. The heavy chain 3
primer (3' aOPGL-1 19G2 Primer) is an antisense primer that contains a Sall site

~and stop codon after the last amino acid of the heavy chain 1gG2 sequence.
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grown with 70 rpm spinning for 3-4 days. [0219] The culéﬂbgﬁgﬁb\%@zwi ﬁL

spinner flask is then split to two 3 L spinner flasks at

VM Soy Supp wi thout phenol red and grown under the sane conditions. These
spi nner {J@gEkoHyY tures are then used to inocul ate foupcradghdisgnal spi nner

flasks at 3E5 vclml in VM Soy Supp w thout phenol red, an grown under the
sane conditions. Four liters of culture fromthe four 3L spinner flasks is
used to isNGOWGLL-¢ IGO2 Pripler:VM Soy Supp wi t hout phenol red in a 20 L

bi oreactor, and the bioreactor is run in fed-batch node for 7-10 days, In

fed- bat chy. gRERacETTEACCAEA TS BRE 199 Blct) AV UEERES E7F 1Al ©f ERFEE - gonponent s
("Feed", as set forth belfow in Table 3) is added to maintain cell growth

and culture viability. 89 27 Decenber 2005 WO 0310027 1BERGINCGSAR/ 20181
[0220] The entire culture fromthe 20L bioreactor is then used to inocul ate
70 L of VM Soyii@lipp ViogdkouM pRenbl 1Ged lin & ¥60LL bifor dacVorA and the

bi oreactor is run in fed-batch node for 9-10 days. Fi naéh &Bﬁ'&fmi re
culture from the 150L bioreactor is used to inocul ate é;"?) ely 880 L

- of VM Soy, (w.tho | ement or phenol red) in a 2000L bioreactor, and
t he bi.oréaé&?ﬂi“ﬁfﬁzﬂﬁ ®f'ed- batch node. The rate of feed during fed-batch
node is determ ned such that the %‘gl ucose level in the culture is

mai nt ai n&d G&M TETEGAE TTA A EHAPHFSF AGA CAPE CCARMG Y ISEQIG:(19) and gl ucose
concentration arg, neasured ai(_lJy 'gmdsthlg rgte'_of f g&bmdgs‘lé)gd accordingly.
r a (

[0221] Productiofi"in the 2000L bi'or eact asts fo proXimately two
weeks during which tine aOPG.-1 is constitutively produced by the cells and
secreted into the cell culture medium [0222] The production reactor is

and 15 contr ol I by’ cPRRuEifonse DN dRBHNET BB RS - P 1S 70

Qenerate the full-length heavy chain cDNA by PCR amplification with the 5'- and
3" qOPGL-1 lgG2 primers. The PCR generates a 1433 bp fragment encdding

| the 467 amino acid residues (including the 19 amino acid igG signal sequence)
of the aOPGL-~1 1gG2 heavy chain protein (Figure 2, SEQ ID NO: 2). Foliowing
purification using a QlAquick PCR Purification kit (Qiagen cat. no.28104), this
fragment is used to construct the heavy chain expression vector as follows.

[0211] DNA encoding the full-length 19G2 heavy fragment

generated above is cut with Hindlll and Sall, purified using a QIAquick Gel

Extraction kit {Qiagen cat. no.28704), and this fragment is cloned into pDSRa19.

The resulting expression plasmid is named aCPGL-1-lgG2/pDSRa 19 (Figure 6).

All vector components are identical to aOPGL-1-kappa/pDSRa19 vector,

described above, except the aOPGL-1 1gG2 heavy chain cDNA replaces the
aOPGL-1 kappa light chain cDNA between the Xbal and Saft sites. The aOPGL-
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sodi um car bonat e addi ti on; dissol ved oxygen is 120 m’ng% dis c ol l ed
by air, nitrogen, and oxygen gas flows. Cells are main éﬁﬁ%edns%e[rgg%
t hroughout the process. Al gases are passed through nenbrane filters of

pore si zeudpsddpim or less. [0223] At the end of prodyeihRibaoidie€ cell broth
Is fed into a disk stack centrifuge and the culture supernatant is

separated fr the cells. The centrate is further clarified through a Cuno
90SP dept lgé)ﬂ‘%fr“’w aingIessioncloneissenterged,ip €onfimm that trpeded fion. ). The
~clarified conditioned media is then concentrated by tangential flow

ul trafilt thetsage palppentide thatdsidentfiedin thebM& B4 hyitiddmaor e 90 27 Decenber
2005 WO 03/002713 PCT/ US02/ 20181 Bi omax 50). The conditioned nedia is
concentrated 15- to 30- fold. The resulting concentrated conditioned

medi um (CCM) is then either proceExenpleg2rough purification or frozen for
purification at a |ater date. The production process is sumarized in

Figurel 9.- Cell Culture MdORGL-92RpEssitreinc®HO calist ure medi um for use
t hroughout the entire cell culture process -is based on Dul becco's Mdified

‘Eagl e’ s Medi upz4djnt s Ngiabiesipressich diTPEIES Zntibody is ARvEPBY 8HNS

suppl emental levels of am no acids, additional nutrients and salts, a soy

hydr ol ys%ﬁéﬁf,ﬁ%¢a?ﬁ%q¢g(gpggy§ps$ﬁﬁg%g mql_bgﬁeél%égq&l I Lilly). The

conponents are liste 'S media 1S 0 as VM Soy.
Medi a solutions are filtered through nmenbrane filters of 0.2 m pore size

prior to RIagmidsipe dihydrafglate reduetasedaficipnd (RUFBarEhinesedmmstarpyrgy FOR BASAL
Medi a and FEEDS COVPONENTVMSo Bat ch Medi um (nj ~Lj FEED m | 2 COVPONENTS
celis (CHO AM-1/D, U.S. Patent No. 6,210,924) foliowed by isolation and testing

of individual clones.
[0213] A 100 mm tissue culture dish is plated with 1.5x108 AM-1/D

cells grown in CHO d- medium (DMEM-high glucose, 10% fetal bovine serum,
1% penicillin/ streptomycin/giutamine, 1X NaPyruvate, 1% nonessential amino
acids (NEAA))(Gibco®) and 1% ht supplement (Gibco®)) the day before
transfections (Day 0). On day one, 400 yl of serurﬁ-ﬁ'ee RPMI 1640 medium
(Gib&o@)‘is aliquoted into a 125(75 mm polypropylene tube. Twenty four
microliters of TransIT®-LT1 reagent (Mirus Corporation) is added dropwise to the
medium and the mixture is allowed to incubate at room femperature for 10
minutes. A total of 15 pg of linearized plasmid DNA (7.5 pg of aOPGL-
1-kappa/pDSRa19 and 7.5 pg of dOPGL-1 -iIgG2/pDSRa.19, digested with Pvut) .
is_'then added _dropwise to the mixture and Is incubated at room temperature for
10 rﬁinutes. | |

[0214] The CHO d- medium is removed from the cells, which are

washed with 10 ml of Dulbecco’s phosphate buffered saline (Gibco®), Six
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IF DVMEM I norganic salts ) anhyd. 116.60233.2 CaCl2 (

CuSO4. SH200. 00260. 0052 Fe( NOB) 3. 9H200. 10000. 2 FeS04. 7137085 5Hs1 2883
KQl 311. 80623. 6 MyCl2 (anhyd.)57.280114. 56 MySO4 (anhyd.)97. 680195. 36
NaCl 905. 9P 98 91 27 December 2005 WO (c)310(c)27é,%§§1}g2%§%120181
NaR2PO4. H20125. 00250 Na2HPOA4142. 040284. 08 . ZnS04. 7H200. 86401 728 Ot her
Conmponents 3151. 0012302 D-d ucose Na Hypoxant hi ne5. 4010. 8 Linoleic

~aci d0. 09Q&Hififers of serum-free MEM medium supplemented with HT, L-glu , NEAA, and

Na pyruvate (Gibco®) is added to the cells, The DNA/LT1 complex is added
dropwise to the plates, which are gently rocked back and forth to distribute the
DNA evenly over the cells. After 6 hours in a tissue cultu_re incubator, the
medium is replaced with fresh CHO d- medium, Fdrty eight hours later the cells
are split to ten 100 mm culture dishes in CHO select medium (DMEM high
glucose, 10% dialyzed fetal bovine serum (FBS), 1% penicillin /streptomycin
/glutamine, 1% nonessential amino acids and 1X Na pyruvate) (Gibco®).
Medium is changed twice weekly until colonies appeared.
[0215] After 10-14 days, colonies are picked using 5 mm cloning

discs (Labcore®) soaked in 1x trypsin-EDTA (Gibco®) and are cultured in 24
well tissue culture plates with CHO select mediuh. When the cells become
confiuent, serum free media (CHO select medium minus FBS) is added and is
then collected 48 hours later. These conditioned media are anailyzed for
antibody expression by Western blot with horse radish peroxidase (HRP)-
conjugated goat anti-human IgG Fc antibody (Pierce, Rockford, IL) to detect the
aOPGL-1 heavy chain, and goat anti-human kappa chain antibody (Pierce,

" Rockford, IL) followed by HRP-conjugated rabbit anti-goat 1gG{H+L.) antibody
(Pierce, Rockford, IL) tb detect the aOPGL-1 .light chain. The highest expressing

clones are expanded and stored in liquid nitrogen.
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L-Tyrosi ne. 2Na. 2H20111. 58022 Val i ne105. 70211 4 Vitam ns 7 |

Li poi ¢ aci d0.20600. 412 Phenol Red8.1016.2 Putrescine. 2H&10, ;Qﬁ%}féég Sodi um
Pyruvat e110. 00220 Am no aci ds 26.7053.4 L-Al anine L-Arginlne 00590
L- Aspar agi ne. H2O45. 0090 L- Aspartic aci d39.9079.8

L- Cyst ei §&y d3ebd72B5. 12070. 24 L- Cystine. 2HC162. 580125. }@rhsbdHisgm C

aci d44..1088. 2 L-3 utam ne657. 001314 d yci ne52. 50105

L- Hi stidi ne. HC1. H2062. 950125. 9 L-1sol euci nel108. 940217. 88

L- Leuci nel118. 10236. 2 L-Lysi ne HC gRdmbfe3H5 L- Met hi oni ne34. 48068. 96

L- Phenyl al ani ne70. 960141. 92 L- Prol i ne57. 50115 L- Serine73. 50147

L- Thr eoni nel06. 90213.8 L-Try gjrgm Q,f

Preparation and Creation of Cell Line 125Q

[0216] CHO celis producing aOPGL-1 are cloned by two rounds of

limiting dilution in 96 well plates under serum-free conditions. The clones are

- selected based on production and growth chara‘cteristics in various suspension
vessels, ElAs are performed to select the clone that produces the highest level
6f aOPGL-1. Growth characteristics, including doubling times and densities are
then measured by growing the clones in 100 ml, 250 m{, 500 ml, 1L, and 3 L
spinner flasks, as well as in 3L Aplikon bioreactors. The clone with the fastest
doubling time that reaches the highest density in culture is selected, and ié
designated Cell Line 125Q. When the clone has expanded to yield sufficient
cells to freeze 360 ampules at approximately 1x10° cells/mL., cells are
resuspended in a cryopreservative, serum-free medium (80% VM-Soy Batch

Medium (see Table 3 for details) supplemented with 10 ml/L nonessential amino

acids and 10 ml/L L-Glutamine (Gibco/LTVInvitrogen), and 10% dimethyl
sulfoxide (JT Baker)) and frozen. Ampules are stored in a limited access facility
and are submerged in liquid nitrogen in liquid nifrogen dewars.

10217] Based on growth and production in small-scale spinners and
larger scale bioreactors, Cell Line 125Q is chosen as the cell line for

manufacturing of aOPGL-1.
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0.0073 JO.0146 Biotin 92 27 Decenber 2005 WO 03/002713R D Ca
Pant ot henat e4. 4808. 96 Chol i ne Chl ori del7.96035. 92 Fol i cﬂé%%éé
i -1 nositol 25. 2050. 4 Ni aci nam de4. 0408. 08 Pyri doxal HCl4.008 Pyri doxi ne

HC10. 06248 gy Dot | avi 0. 43800, 876 Thi am ne H 4. 344808,
Thyni di ne0. 36350. 727 Vitamin B 121.3602. 72 ADDI TI ONAL &its nucel 1in

Zn, (rhu insul i,n)5. 0015 Sel enous Aci d0. 00500. 015 Et hanol am ne0. 00120. 0037
Trii odot h;eﬁléukw)@. 0000400. 00012 Hydr ocorti Sone0. 0200. 06 Ferric

G tratel22.450122. 450 Pl uroni ¢ F-681000. 00500 Soy Hydr ol ysat e6000. 006000. 00
NaHC083000. 0030818l00 Na@PBSHS1T Gopreduded hyaxprassiondn €l Line 125Q, a

clonal fine of CHO cells that expresses aOPGL-1 from plasmids aOPGL-
1-kappa/pDSRa19 and aOPGL-1 -IlgG2/pDSRa19. The cell culture process for
-aOPGL-1 is shown in Figure 19. For each production run, cells from a vial of Cell
Line 125Q are initially grown in 50 mL of VM-Soy Batch Medium (see Table 3 for
“composition) suppiemented with 10 ml/L nonessential amino acids and 10 ml/L.
L-glutamine (Gibco/LTH/Invitrogen) (VM-Soy Supp) in 125 ml erlenmeyer shakers .
at 100 rpm for 5 days. The entire culture is then used to inoculate VM-Soy Supp
-in a 500 mi spinner flask to 3x10° viable celis/ml (3E5 ve/ml), and is grown with
70 rpm spinning for 3-4 days. The entire culture from the 500 mi spinner flask is
then used tq inoculate VM-Soy Supp in a 3L spinner flask to 3E5 ve/ml, and is
grown with 70 rpm spinning for 3-4 days.
[0219] The culture from the 3L spinner flask is then split to two 3 L
~spinner flasks at 3ES ve/ml in VM—Soy Supp without phenol red and grown under
the same conditions. These spinner flask culiures are then used to inoculate four
additional spinner flasks at 3E5 ve/ml in VM-Soy Supp without phenol red, and
grown under the same condifions. Four liters ofrculture from the four 3L spinner
flasks is used to inoculate 10 L of VM-Soy Supp without phenol red ina 20 L.
bioreactor, and the bioreactor is run in fed-batch mode for 7-10 days. In
- fed-batch mode, a nutrient feed containing concentrated media components
(‘Feed”, as set forth below in Table 3) is added to maintain cell growth and

culture viability.
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[0225] aOPG.-1 expressed in CHO cells is secreted into | ul ar
medi um A series of steps may be used to generate pure %Q.%ﬁéﬁ%%aﬁﬁﬁe
process uses hydrophobi c charge induction, cation exchange, and

hydr opholyjdesieides acti on chromat ography along with a Igﬁhﬂﬁgﬁhﬁﬁ and viral
filter. These procedures are described bel ow 93 27 cenber 2005 WO
03/ 002713 PCT/ US02120181 A. Hydrophobi c Charge | nduction Chromatography

- (HO © [0226] [8%8Q chr obhg enfire gHiure fiom the forepetonigjthen usedid host cel |

proteins and DNA. The concentrated conditioned nedia (CCM is filtered

't hr ough - dnaeiiateI®dpof YiMtSay Sunp witheut phemnl géd in 2C1A0L. hig@aciohamgidte

cel l ul ose-based filter, and then | oaded on to an MEP HyperCel resin. After
| oadi ng, Hitreackor iswminiis fedsksdiatdmotie fored 4 days, afinally, thef drtire ¢@furetvorty i s pH
7.2). The antibody is eluted fromthe resin using a | ow pH buffer (20 niV
~ Sodi um Aché aB6L bidehdtos usébto iho¢tﬂaté|dpgﬁﬂcirﬁét@m88|0€l. SOVMIBby (WiBodt oduct i's
col l ected based on the absorbance at 280 nm of the colum effluent. B.

viral | nagiopichidrtr bRgal led) i l#B0L BRkedctor 56&%%@%9#&3@@ irPfg- | s held

for approximately 60 m nutes to I nactivate potentia am nati ng

Eﬂf’l °C " E@P%sf";“a??%%%st%%@@h?%&é%ﬁ{rﬁ%%% d%%s#ﬁe?dﬁugﬁ#fza?@é@ﬂ{fs‘hélia
[ FR. £l . OF, ' T '

LY por SpddeRlel iy bt ARl B by A0S bR bl L ugh
Ei” ,C?f ;3%&%&% Elu%{q?%gw@nm Ogtrrgt%rr]lyarg?nlze@su[e%cha? a'-rl'l-g?hg Pa}té g? e¥ad| s further

adjusted accordingly.

[0221] Production in the 2000L bioreactor lasts for approximately
two weeks during which time aOPGL-1 is constifutively produced by the cells and
secreted into the cell culiure medium.

[OZZéj The production reactor is controlled at set pH, temperature,
and dissolved oxygen level: pH is 7.0 and is controlied by carbon dioxide gas and
sodium carbonate addition; dissolved oxygen is 120 mmHg and is controlled by
air, nitrogen, and oxygen gas flows. Cells are maintained at 37°C throughout the
process. All gases are passed through membrane filiers of pore size 0.22 pm or
less. |

[0223] At the end of production, the cell broth is fed into a disk stack
cenfn'fuge and the culture supernatant is separated from the cells. The centrate
is further clarified through a Cuno 90SP dépth filter followed by a 0.2 Hm.
Posidyne filter (Pall Co.)._ The clarified conditioned media is then céncentrated

by tangential flow ulitafiliration (UF) using 50kD NMWL membranes (Miilipore
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chromat ogr aphy using SP Sepharose HP (Amersham Phar maci.gp) i ent .’
The cati on exchange chromat ography step renoves additi o%a?g‘{ﬁf@%ggpﬁé

proteins, DNA |ower nolecular weight proteins, and aggregated forns of
aOPGL- 1. whBewi7i@al filtered pool is |oaded onto the C%Eirﬁygoz%fs}iange resin.
After 94 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 | oadi ng, the col um
is washed with equilibration buffer (20 M NaMES pH 6.2). The antibody is
t hen el utRiomak6i).aThé nerditianed anedia iscdoncentrated 1 Sgtlos3d- fold.20hem NaMES pH 6. 2,
0 MNad to20 mM NaMES pH 6.2, 0.3 MNaCl). As it is eluted fromthe

col um, trhgultivigp cordentratedajonditibitsd raagiach (TN e tdrpéitHenpreesded?80 nm of the
colum effluent. E. Hydrophobic Interaction Chromatography (H C) [0230] The

anti body thipubH'puliféatiof’or flogeh RY pliiftafen 8Pk fatér 6 2The PR JUEHYP ML ogr aphy
usi ng Phenyl “"Toyopear| 650S (Tosoh Bi osep) or equivalent. The hydrophobic

interacti r; hS used as a polishing step and renoves
e S SRR BB

addi tion pr ot el ns; | ower nol ecul ar wei ght proteins, and
aggregated forms of aOPG.-1. The cation exchange pool is conditioned before
| oadi ng onto the colum by addition of amonium sulfate to a conductivity

of >105 at . 15-25C. After |oading, the colum is washed with the
equi | i br%@ﬂ@kﬂi M Pot assi um Phosphate pH 8). The antibody is then
eluted with a ljinear gradient of degreasing salt concentration (1 M
Pot assi um Phoi{##4l e, %ﬂa@qq?ficglttﬂmeqlwnmm@wgaﬁuﬂhggpmr@,ﬁ 20 mM Tri's
pH 8). As it is eluted fromthe colum, the product is collected based on
't he absorcyisespracessds basecen Dulhecass Medified Hagle's Megiumablages Nuttienbn and
Diafiltration [0231] The H C colunmm pool is concentrated and diafiltered
into fotal(BMEM/AIZE fid), dnd coataisrauppleniénial levals aff arhinoatiden usi ng 5CkD NMAL
menbr anes

additional nutrients and salis, a soy hydrolysate and recombinant human insulin

(Nucellin®Zn, Eli Lilly). The components are listed in Table 3. This media is
referred to as VM-Soy. Media solutions are filtered through membrane filters of

0.2 um pore size prior to use.

Table 3. Cell Culture Media Components

COMPONENTS FOR BASAL Media and FEEDS

COMPONENT VMSoy Batch Medium (mg/L) FEED (mg/L)
DMEM/F12 COMPONENTS

: Inorganic salis

CaClz (anhyd.) ‘ 116.60 233.2
CuS04.5H20 0.0026 0.0052
Fe(NQ3)3.9H20 0.1000 . 0.2
FeS04.7H20 (.8340 - 1.668

KCl _ ) 311.80 623.6
MgCl2 (anhyd.) 57.280 ‘ 114.56
MgSO4 (anhyd.) 97.680 195.36

NaCl 905.990 1811.98
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(M11lipore Bi omax 50).
Sor bi t ol ,

03/002713 PCTI US02/ 20181 Fi nal

The formul ati on buffer
pH 5.2 and aOPA.-1 is at 30 ng/nL. 95 27 Dece
Filtration and Storage [0232] The purified
npl ed, and

bulk is Rap@Rekrifrough a 0.22 m PVDF filter

stored at approximtely -30C in a secured freezer.
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Exanpl e

Specificity of aOPGE.-1 [0233] Antibodies that are produced in CHO c
t hat aNaH2PO£H®f ected with the two exptXsmi on vectorns as dpsgussed
Exanpl @hd 2 may be use¢t in the fqbb&rnng exangl es 450540 and €.
Human ? s and neutralizes OPG I&ﬁ , mce gnd ‘cynonol gus
as wel humans. aOPG.- L bi nds hu ﬂ‘CPGL wth hlgh]ap$|n|ty
not bi nd S|gn|ficantly to mafine OPG. (Table 4). Tabhle 4: Affinity
aOPG.. 1 to &alek a@e Expyessed OPG of Human, Qynonol gus Monksg
Mouse enc Speci es|f OPAL- 1 (n W Huran 16 nonol d
Mouse ﬁo&gﬁ%s& fic Binding OPGE of thesgggﬁ ecies is expresé%@ﬁl
as t heNp#lypoxagihipeh, nenbranet bound prot4i n.- Binding of aCHE#-1 to
. surf aceimgkpRyRased OPA is assessed by BA@s anal ysi g of cebhg i ncub
wth a ﬁf and a FITC | abel ed second@§ antibody tjo qﬁﬂ ol 9G2.
: blnds gnan and cynonol gus OPG. but therﬁ)ls no spegific ndlng t
Phenol
Putrescme ?.HCl 0.1620 0.324
Sodium Pyruvate 110.00 220
Amino acids
L-Alanine 26.70 534
L-Arginine HC] 295.00 590
'L-Asparagine.H20 45,00 - 90
L-Aspartic acid 39.90 79.8
L-Cysteine HCLH20 35.120 70.24
- L-Cystine.2HCI 62.580 125.16
L-Glutamic acid 44.10 88.2
L-Glutamine 657.00 1314
Glycine 52.50 105
L-Histidine. HCL.H20 62.950 125.9
L-Isoleucine 108.940 217.88
L-Leucine 118.16 236.2
L-Lysine HCI 182.50 365
I-Methionine 34.480- 68.96
L-Phenylalanine 70.960 141.92
‘L-Proline 57.50 115
- L-Serine 73.50 147
L-Threonine 106.90 213.8
L-Tryptophan 18.040 36.08
" L-Tyrosine.2Na.2H20 111.580 223.16
L-Valine ' 105.70 2114
Yitamins _
Biotin 0.0073 0.0146
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02351 In addition,
t unor

~al, 2000), a related nmenber of the TNF famly,

human OPG has been reported to sho
necrosis factor-rel ated apoptosi s-induci ng fgand
whi ch shows DNA and 96 27

R e

P

gto
uneh et

Decenber wifi3ho3 03/ 002713 PCT/ US02/ 20181 ami no aci d seqySasssaonol ogy to

- OPGE. (Lacey et al., 1998). However,
.TNF-rel ated proteins such as, TNFa, TNF[ 3, or CD40
bi nds Biiadtehiotiwhaty to OPGL oh El A pl at €480 (Figure

'16 to

%‘ L @hlorigs coated ontp 96-wel | Hloggpl ates at
ours. After blockijhg with 1%.BSA i n PBS,
of a pproximately 2 hg/m to 1(§ ng/ m) di
added lt-Iuosﬂlob wells and the p| ates are 2hélbated for
t enpergatingnidBound anti body s detectedqogath goat a
(Fab’ )P ﬂg’lg TMB- H202' (tlet r anet hyl zi di ne and
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Purification Process

[0225]

aOPGL-1 expressed in CHO cells is secreted into the -

extracellular medium. A series of steps may be used to genérate pure material.

The p.rocéss uses hydrophobic charge induction, cation exchange, and

hydrdphobic interaction chromatography along with a low pH step and virai filter.

These procedures are described below.

93




97 27 Decenber 2005 WO 03/002713 PCT/ [ TS02/ 20181 speci fi ' _
conpetitively reduced by -addition of soluble OPA., but %ﬁ?egé]yqb%r?giotsi on of
TNFa, TNFb, TRAIL, or CD40 ligand. [0238] In conpetition experinents,
aOPGL- 1 Rig@dpgid 0 OPGL on EIA plates is inhibited bycggdbddops Of
exogenous OPG. (Figure 9), but not by the addition of TNFa, TNF(3, TRAIL,
or CD40 ligand (Figure 10). This procedure is erformed in substantially

t he sane AxeilytsophobicBGbarge Induction GhromategragpiCIC) o OPGL on EI A pl ates,
except a constant concentration of aOPG.-1 (100ng/nmL) is preincubated with

- varying concejiRpé}] i ons This chwbmbtograph@istep reotaves the majodty of hastoellxi mately 1

nglm to 1000 ng/m for each) before it is added to the OPGA.- coated
plates. bRt and DNOPThe onentratedicohaiioned inediay(COMYS filkereén of Ost eocl ast
Formation [0239] RAW 264.7 (ATCC No. TIB-71, Manassas, VA) is a nurine

macr Ophaaﬁoﬁ b dunBBoSEekitepaRd AR tHRMgh '200URVRDE ch@gedur i ne | eukenia
virus- induced tunpor. RAW?264.7 cells will differentiate to osteocl ast-I|ike

ot cocl aeb e BERATEr And o o0 o5 MER ool REREIRIEEY o been

ai ( 100aj0edhe FiSboun skt wi odlipradehbidrer B9 i et 388, 70 &

. 1024 Weells. i, mul by, i d.todiff '
o osaaaddt suteeireiive resyhisnd e Y pAERT Ll BN SCR ASelate o e by

"TRAP acti vi tg), a 98 27 Decenber 2005 WD 03/002713 PCTI U 021%2‘181

pH 5.0). As it is eluted from the column, the product is collected based on t
absorbance at 280 nm of the column effluent.
B. Viral Inactivation

[0227] The MEP'pooI is fitrated fo pH 3.7 and is held for
'approxirﬁately 60 minutes to inactivate potentially contaminating retrovirus.
Foliowing the hold step, the pH is adjusted to approximately 6.0.
C. Viral Filtration -
' [0228] The pH-adjusted pool is ﬁlter_ed through a Millipore Viresolve

NIFR filter or equivalent. The antibody flows through the filter while potentially
contaminating viruses = 50 nm are retained.
D. Cation Exchange Chromatography (CEX)

| [0229] The antibady is further purified by cation exchange
chromatography using SP Sepharose HP (Amersham Pharmacia) or equivalent.
The cation exchange chromatography step removes additional CHQ cell
proteins, DNA, lower molecular weight proteins, and aggregated forms of

aOPGL-1. The viral filttered pool is loaded onto the cation exchange resin. After
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property of osteoclasts. Thus, the effect of aOPG.-1 on,pgLegsl genesis
can be neasured. [0241] RAchI | s are incubated for 4 days 1 n the presence
of ‘a constant anount of OPG. (40 ng/m ) and varying anmounts of aOPG. 1
(6.3 ngawd o3lodz7290 ng/m ) in cell culture medi um ( DVEMcrARIRZBS: 0. 292
nmg/m L- Qut, 100 unitslm Penicillin G 100 pglm Streptomycin sulfate).
At the end of , the cells are stained for tartrate-resistant acid
phosphat d@édlpmlap)mém igimaphed with eqrilibration bufferdA0 amd NeMES pH:2). on,

followed by treatnent with pars-nitrophenyl phosphate for 5 m nutes.

Brief |y, Theeantihody i hen shitecwithl adinkangradiehiofdrdreasingisalt @0mpl of citrate
buffer (410 M 0.1 Mcitric acid, 590 M 0.1 M citrate, trisodiumsalt, 1
nL trit orNaMESQH 62, BIINACI m202mi NeMES pbcb.2,0:3 M NBEY. Asdt isishgedat ed for 3
to 5 minutes at roomtenperature. One hundred mcroliters of PNPP sol ution
i s then distaehd d&idmR, mm&tﬁ%ﬂé&é&%%d@@mbsﬁﬁdmd%ﬂ n&g 7.2 m
tartrate sol ution (SI gma cat. no. 387-3), and 22.8 nl citrate uffer) and
pl ates argfeich Meedtor -3 to 5 minut es at Toom tenperature. The reaction
S term nated by ad |t|on of 50 pl 0.5 M NaCH solution. [0242] ' TRAP wi ||

| .convert. HB&'IOE’F“?& ﬁﬁgﬂéens.@nﬁ’%ﬂ’@agﬁéﬁimg' trophenol, which can be

t 405 nm The TRAP activity,

guantitated y neas

orr ol ates w i9PBRe opt ATt RHAR i@ﬁefﬂﬁ?ﬁﬁl’éﬁﬁ%‘b'sfm BENTh densi ty

ver sus a%GL 1 con entration is shown in F|% .11, and denonstrates -that
AOPGL. 1 ICHFRTBRIOGTEPEY USRE FhenyItayRps@mErYS (Fasan ) opequivaleric Ehder 2005 WO
03/ 002713 PCTI US02/ 20181 Inhibition of OPA Binding to its Receptor [0243]
The pot erwgiraphobicntetagtion chiemategraphiestep is Used asta pelishingstepandk t he bi ndi ng
of OPGligand to its cognate receptor, the osteocl ast

removes additional CHO cell proteins, DNA lower molecular weight proteins, and

aggregated forms of aOPGL-1. The cation exchange pool is conditioned before
loading onto the column by addition of ammenium sulfate to a conductivity of
>105 m_Slcm at 15-25°C. After loading, the column is washed with the
equilibration buffer (1M Potassium Phosphate pH 8). The antibody is then eluted
with a linear gradient of decreasing salt concentration (1M Potassium Phosphate,
OmM Tris pH 8 to M Potassium Phosphate, 20 mM Tris pH 8). Asiitis eluted
from the column, the product is collected based on the absorbance at 280 nm of
the column effluent. |

F. Concenfration and Diafiliration

[0231} The HIC column pool is concentrated and diafiltered into

formulation buffer by tangential flow uitrafiltration using 50kD NMWL membranes
'(Millipore Biomax 50). The formuiation buffer includes 10 mM Acetate, 5%

Sorbitol, pH 5.2 and aOPGL-1 is at 30 mg/ml..
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differentiation and activating receptor (ODAR, also knongg %@OO Thi s
assay uses honogeneous tine resolved fluorescent resonance? f’o
detect binding of aOPG.-1 to Europi um conjugated osteoprotegerin |Iigand

( Eu- OPGLxyo g3lobz78OPCGL- 1 i nhi bits Eu- OPG bi nding to ODARhiHgihgscent out put
wi || decrease, and the anmount of aOPGL-1 present will Dbe inversely related
to the anobunt of fluorescence. [0244] OPG. is | abeled with europium which
emts light at 620 nm when excited with 337 nmlight. ODAR is fused to
FLAG and to Fc, and the Fc- ODAR- FLAG fusion protein is labeled with an
ant i - FLAGisdl Filbaitbn and8teehdeo al | ophycocyanin (APC), a fluorophore which
emts 665 nmlight when excited by light at 620 nm Therefore, when ,
Eu- 1 abel ed CPF‘gjgzgand bredsuriied bak ”fg &deffthroige ooy hvaﬁ\{’fﬁFﬁE& conplex, the

UL
tertiary conplex Will emt 665 nml t when “excited 't ght at 337 nm

[ 0245] Euy; 0. / i i ncuba LN var concentrations

(0.1 to %@%?ﬁssﬁﬁg%%ﬁﬂorﬁﬂgéﬁ%§x'ﬁl#$€r*’(°§d" Breryied f5628" 100 mv

NaCl, 0.05% NaN3, 0.1 % BSA, and 0. 05% Tween 20) at room tenperature for

. approxi mately one hour (Preincubgtion mx). A mxture of Fc- ODAR-FLAG (1
pg/ M) and anti-FLAG APC (2.5 pg/ a}“?'?él so prepared in assay buffer and
i ncubated at roomtenperature for one hour (Fluorochrome mx). Equal

vol umes of Preincubation nBiRdiagdrerifeitor L1ti x are then combined 100 27

‘Decenber 2005 WO 03/002713 PCTI US02/ 20181 and i ncubated at room tenperature
for 3 hours. [02383}I uor fniibodies that ateapreduced iDyCHQ@ sellsthaparet es on t he Packard
Di scovery HTRF micropl ate anal yzer using an excitation wavel ength of 337
nm and arraasfestedovith/thedive egpressibn 668orsmas diSig6éd IWiEmnatEsSL ahdi2s

prei ncubated with Eu-OPG ligand and is then mxed with

Fc- ODAR- hefyBeanéad inlt6FohBRingtexaniplesos, ssandée i ntensity at

[0234] Human OPG binds and neutralizes OPGL in rats, mice and
cynomolgus monkeys, as well as in humans. aOPGL-1 binds human COPGL with
high affinity but does not bind significantly to murine OPGL (Table 4).

Table 4: Affinity of «OPGL-1 to Cell Membrane Expressed OPGL of Human,
Cynomolgus Monkey, or Mouse Sequence.

OPGL Species aOPGL-1
EDs; (ng/ml)
Human 16
Cynomolgus . 19
Mouse ____No Specific Binding _

OPGL of these species is expressed in CHO cells as the fullHength, membrane-bound
protein. Binding of aOPGL-1 to the cell surface expressed OPGL is assessed by FACS
analysis of cells incubated with aOPGL-1 and a FITC-labeled secondary antibody to
human 1gG2. aOPGL-1 binds human and cynomolgus OPGL but there is no specific
binding to mouse OPGL.

[0235] In addition, human OPG has been reported to show weak
binding to tumor necrosis factor-related apoptosis-inducing ligand (TRAIL)

(Truneh et al, 20.00), a related member of the TNF family, which shows DNA and
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665 nm decreases in a dose-dependent manner, as shown g’}:{g r 3805
denonstrating that aOPGE.162 can effectively inhibit OP |ng to ODAR
Exanpl e 6 Pharmacoki netics in Cynonol gus Monkeys [0247] Six male and six

femal e cywipembPws nonkeys, not greater than 4.5 year cfusegRiggnd wei ghi ng
2 to 4 kg are assigned to 4 dose groups. Group | consists of 3 males and 3

femal es. Goups .2, 3, and 4 each consists of rgg; and 1 female. Animals
in G oup aming EC'Q&ﬁ’ﬂH?'lqeéﬁ'éplﬁgYsﬁﬂr@? GL @:@%ﬁ?@a'of"q ngPREVEEBLEE. 1, while
animals in Goups 2, 3 and 4 are adm nistered single_IV doses of 0.1, 1.0,
“or 10.0 Idgeagotdeta@adublnd locthrrciNRreslated poteing su@h anTNFe, Nk 9sd with
aOPGL-1 expressed from transfected chinese hanster ovary (CHO cells.

Ser um sa@D4€sligaade t aken for determ nation of aOPG.-1 |evels, antibody
anal ysi s, and analysis of the bone turnover marker serum N-tel opeptide

(serum N-TX) [02B6R! | ne qURGIRM dliBepediitilly to DRGIS on G phitas (Figutser um Ca) .
Uine is also collected for anal ysis of tel opeptide (urine N-Tx) and

creatini ne. REOgfAhattsbuisié OPGORGRM) ¥ bdifted bife B-REN EFSplaRklapwi ng |V
adm ni str tion are characterlzed Dy a tri-phasic distribution (Figure 13).

Initially, ?I’I bémggra %Q%u}lgo%r%%igﬁ »fﬁﬂ%% there is a

rapid dis I on ase l'owed by a si I cant sl ower pl ateau

h d
phase Y@héﬁhf%“%@ﬁ?aﬁ%“ﬁ&?f@n AL oRBaER AR c%%@m“@q* BREFLeTs of

| et t t fil f I
(Vsy I ied PR AR e 7 el Bl nd e G g b alPlat b ey ™7 et
article adm nistration and above 10, 000 n | L uslh ?RAM-I glvl 1.2) are
uti | i zed hoursiatyeantgfaperafuie. Bound antibody is de cted wit g%a uma

IgG (Fab')-HRP using TMB-H202(tetramethylbenzidine and hydrogen peroxide)
substrate cocktail. The absorbance is read at 450nm and 650nm.

[0237] aOPGL-1 binds speciﬁ_caliy OPGL expressed on the surface
of transfectéd cells (Figure 8). aOPGL-1 (100 ng/mi) diluted in FACS Buffer
(PBS, 0.1%BSA, 0.01%Sodium Azide) is; preincubated with varying
concentrations of OPGL, .TNFa, TNFb, TRAIL, or CD40 ligand (approximately 0.1
ng/ml to 1000 ng/mi), and is then added to approximately 200,000 CHO REN
218-9 cells, which are CHO cells stably expressing membrane-bound OPGL on
the cell surface. After 1 hour at 2-8°C, unbound ‘antibody is removed by
centrifugation and washing. Cells aré then incubated for 30 minutes at 2-8°C
with FITC-labeled F(ab’) ; Goat anti-Human 1gG (Fey fragment specific). After
centrifugation and washing, cell surface fluorescence is measured using flow

cytometry. Figure 8 shows that binding of aOPGL-1 to CHO REN 218-9 cells is
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pharmacoki netics of aOPGL-1 in nonkeys. The initial volume of di L bution
from all 1V doses averages 28.9 m/kg, simlar to plasma %(Eﬁrﬁljbrreé?b@% eady
state volune (Vss) of distribution averages 39 m/kg across all |V doses.

Exponent ing) g3pghysi s indicates that aOPG.-1 has an awqyaReystri bution

half-life (ty,) of 6.02 hours, an extended secondary phase wth a

half-l1ife (ty2p) that increases wth dose from 86.9 hours at a dose of 0.1

mg/ kgt o spenifig] andis compeatitivelyureduced hy atiditionadf solb® ORGLkbut bt byi nal

- elimnation half-life (ty) estimted non-conpartnentally averages 31 hours
~across aladditidnasd SN Far DNBs, TRARa0e0DE0 (igand. CL/ F) of aOPG.-1 is found to be

non-linear, with animals receiving |V doses of 10 ng/ kg having an average

cl earance (0. j@43 /hr/lllf%'m?éﬁﬂonié(p%riﬁeﬁ&l dobaer binkimg t6 FEEL bcei ving 0.1
ng/ kg (0.401 nwvhrlkg). [0261] After adm nistering subcutaneously,

bSOr bt i Gfiai ad ' , 600 ng/ m
absor pt i @jAigiaes @.’Ynhlﬁfltég y & Wcﬁ%{tﬁg@ff&ﬁgh% bt ot 8 e ng

at 132 hr. There is vari abi | e of’ exposure after SC

~adm ni st rat.i.on, | & ' n . 387 0.281 nvhr/ kg
and mean PHURH s IR TIPS TEAR or CHRD IOFEFIREGF B BrosBlurni 111y 1 <
89% 102 WO 03/ 002&%3 27 Decenber 2005 PCT/LTS02120181 E)OZSZ;I The
pr ecedi npeHamed susiantiallyAba sameragpner gs abgys, dorpingiag AT gOEGI--1 to
Non- Conpart ment al Pharmacoki netic Parameterse in C nonmpbl us Mnkeys After
Admi ni st &Gl on EdAplaies, Byerpt @rconsiant cangeptratinn SoPREL-A(iPAng/mbdisal
Paranmeter Estimates 1.0 ng/kg0.1 ngl kgl. 0 ng/ kglO0 ng/ kg Par anet er Uni t SC
(n=6)1V preiggubatéhwith varyicg copcaviiationd/bbsolithie KIPGL or other ligands

(approximatély 1 ng/ml to 1000 ng/ml for each) before it is added to the OPGL-

coated plates.

Example §
aOPGL~1 Neutralizing Activity

Inhibition of Osteoclast Formation

[0239] RAW 264.7 (ATCC No. TIB-71, Manassas, VA} is a murine |
rﬁacrophage cell iine that was derived from an Abelson murine leukemia virus-
induced tumor. RAW 264.7 cells wilt differentiate to osteoclast-like cells in the

~ presence of OPGL. The basic assay for generation of osteoclasts in culture from
VRAW cells in the presence of OPGL. ﬁas been described in detail in Simonet et al
(1997) Celf 89 p. 309, and Lacey et al (1998) Cell 93 p. 165, which are herein

incorporated by reference for any purpose.

[0240] RAW cells are stimulated by ligand to differentiate info

osteoclast-like cells, and the differentiation can be measured by TRAP activity, a
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TI MLIWL3260. 2000 C, b. ng/ m 116003410433038200326000 ty, X hs 31. 4NDb
AUC(, .,,).tg*hr/ m 35201750253395099900 CL, CL/Fm 57e o+ 280d

/ hr/ kg0. 3870. 2810. 4010. 2560. 120 MRThr 20280. 184. 8124519

Vssm | kKgA édlobd3s 731. 755.9 ' Val ues are reported to 3 Sicgfisbieait figures
bNot Determ ned, PK sanples end during plateau () phase hence term nal

Gocr case MR SRty Indh i oY SeaOPat AEhSboda SRR R ™S) . mhe

aver age tbirre g; rg@xi mum effect is observed to occur between 12 hours and 7
days post HOEEYE™ v doses increase fromO0.1 to 10 ng/ kg, and between 12
hours and 11 days in aninmals receiving a SC dose of 1.0 ng/kg. Maxi num

effect increagezdt th dRAW dlietreMelbatedored daysSR thopiddeféetory the dose
range of 0.1 to I ngl kg. However, at hi gher doses no further suppression

3, ot B ST SO g Ao B8 SR T T T
(hose. o e B G i cTWCuiyereghdn BMEM, 010 200 ol U2 ues by
2o g Y S SRR AR I e 0
e oot he 0SS AR TR A eI SR et e 1
:.:; 3m g h@%ﬁ%%gpiﬂéar%%g azngl'a%%)itl;cra%g;l,tfglﬁ)iwredbba;(st%;tr??gn? v\\/u%; ages. By day 17 all

para-nitrophenylphosphate for 5 minutes. Briefly, the media is aspirated off of

the cells, and 100 i of citrate buffer (410 m! 0.1M citric acid, 590 mi 0.1 M

citrate, trisodium salt, 1 mL triton X-100) is added to each well and the plates are

incubated fqr 3 to 5 minutes at room temperature. One hundred microliters of

PNPP solution is then added (157.8 mg acid phosphatase reagent (Sigma 104-

100), 7.2 m! tartrate solution (Sigma cat. no. 387-3), and 22.8 ml citrate buffer),

and plates are incubated for 3 to 5 minutes at room temperature. The reaction is

terminated by addition of 50 pl 0.5 M NaOH solution.

[0242] ' TRAP will convert para-nitrophenyliphosphate to para-
nitropheno'l, which can be. quantitated by optical density measurement at 405 nm.
The TRAP activity, which is a surrogate markér for osteoclast development,
therefore correlates with the optical density at 405 nm. A plot of optical density
versus dOPGL-1 concentration is shown in Figure 11, and demonstrates that

aOPGL-1 inhibits osteoclast formation in this assay.
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" . heavy cha¥ BeQus;

treated animals return to within 10% of their baseline |-gur e
20). [0255] As bone resorption and formation are inti m?gﬁ%%gﬁﬁﬁé@o%
changes in bone formati on markers (ALP) are al so observed with a nuch
sl ower  Qashsaed N ALP levels and a nore prol onged suphfii st han the
formation marker, N-Tx (Figure 21). Observing bone resorption markers
decrease prior t e formatjon markers (ALP) follow ng dosing with

aOPGL- 1 ceynitonor Gl Bindinglediy Raceptors pone anti-resorptive agent. [0256]

The naj or ity of ani is (9 of 2) devel op antibodies to aOPG.-1. The
i ncidence of gpp4qd)odi esTh@p Eirbfla(? Gng_tigggﬁﬁng{ra@a&%i#ﬁi P dent. It is

not possible to assess the effect of anti les to a aOPGEL- 1

oot Cve BB R ALEOP ol P DR o0 BB "o i s

i <post t| ISkt Aol BerBT DnAR =tie frou BE BaNY Thbobelai me. 1

An anti body, .conprising,.a he%/qﬁai n and a |ight chain, wherein: a) the
mg ke ugresgeaidgsnrce B TRE) tladgtest i n SEQ I D NO

2; or 2) an anming acid sequence as set forth in SEQ ID NO 13; or 3) an

am no aci kindiag oEAERGohisr Fuiopiymyconjegated esteomptegsrindgand (FWOPGL)3; and b)

the light chain conprises 1) an amino acid sequence as set forth in SEQID

NO. 4 orlf a@PGnT inhibits EAcOR Glehjnding to QBAR: fludrescéntioutBE@itdedN@se] 4 or 3)

an am no acid sequence conprising at |east one of CDRlL and CDR3 of SEQID
NO 14; aardl the amount of aOPGL-1 present wilt be inversely related to the amount of '

flucrescence.

[0244] OPGL is Iabele(; wit.h europium, which emits light at 620 nm
when excited with 337 nm light. ODAR is fused to FLAG and to Fc, and the Fo-
ODAR-FLAG fusion protein is labeled with an anti-FLAG antibody linked to
aflophycocyanin (APC), a fluorophore which emits 665 nm light when excited by
light at 620 nm, Therefqre, when Eu-labeled OPG ligand binds to the Fc-ODAR-
FLAG/anti-FLAG-APG complex, the tertiary complex will emit 665 nm light when
excited with light at 337 nm.

[0245] Eu-OPGL at 0.05 pg/mi is preincubated with various
~ concentrations (0.1 to 150 ng/ml) of aOPGL-1 in ésséy buiffer (50 mM Tris bH 8,
100 mM NaCl, 0.05% NaNs, 0.1% BSA, and 0.05% Tween 20) at room
temperature for approximately one hour (Preincubétion mix). A mixiure of Fc-
.ODAR-FLAG {1 pg/ml) and anti-FLAG-APC (2.5 pg/ml) is also prepared in assay
buffer and incubated at room temperature for one hour (Flub'rochrome mix).

- Equal volumes of Preincubation mix and Fluorochrome mix are then combined
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wherein the antibody interacts with an osteoprotegerin J4 . 2.
The anti body of claim1, wherein the heavy chain corrpriés_}eggg%m%g;z?togtm
CDRs of SEQ ID NGO 13. 3. The antibody of claim1l or 2, wherein the |ight
chain coppjdsmesnat |east two CDRs of SEQ ID NO 14. 4eriReyARi body of
claim1l1, wherein the heavy chain conprises the am no aci sequence of SEQ
ID NO 13 and the light chain conprises the amino acid sequence of SEQI D
NO. 14. mndineubated azg)@pndﬁmeatwefgr Shewssi Therlworeseencedih alaasuratl t he | i ght
chain are connected by a flexible linker to forma single-chain antibody.
6. The arhyireadipggfiates an thechackidcRiscevery $1TIRH micodpiate aRalyzertddimpgn 105 27
Decenber 2005 7. The anti body of claiml1l, which is a Fab anti body. 8. The

ant i body extitatidraivaveldngtinbi 337 rira and Bakimissibh bedgiength of B85 ant.i body of claim
1, which is a (Fab')2 antibody. 10. The antibody of claim1, which is

fully human. he ant ), bod laim 1, wherejn_t nti Qody .i nhibits
bi ndi ng of 03%91_26{61 an ngggﬁPﬁfﬁﬁ P*WQH??EM‘@%%&%G&%FBW% recept or
(ODAR). 12. A heavy chain conprising: a) an am no acid sequence as set
forth i ntlmqnlmd\m}/h Eg—QﬂAR-EER@far&HﬂFME-&HfH theflunrescengs indensity@tth in SEQ ID
NGO 13; or c) an am no acid sequence conprising at |east one CDR of SEQ ID
-NQ  13; 66htnen dienreasesimtd destydepengentananngri 3s showrhindiigureHaj n and (ii) a
| ight chain conprising the amno acid sequence as set forth in SEQ I D NO
14 i nt er geonstratingthabaOPGL162 ege effectivelygaitit OPBHE Dindihd to DDARIeavy chai n of
claim 12 conprising an am no acid sequence conprising at |east two CDRs of
SEQ | D NO 13. ‘
Example 6

Pharmacokinetics in Cynomolgus Monkeys

[0247] Six male and six female cynomolgus monkeys, not greater
than 4.5 years of age and weighing 2 to 4 kg are assigned to 4 dose groups.
Group 1 cohsists of 3 males and 3 females. Groups 2, 3, and 4 each consists of
1 male and 1 female. Animals in Group 1 are administered a single SC dose of 1
mg/kg aOPGL-1, while animals in Groups 2,3and 4 are adrﬁinistered single IV
doses of 0.1, 1.0, or 10.0 mg/kg of aOPGL-1, respectively.

[0248] Animals are dosed with aOPGL-1 expressed from
transfected chinese hamster ovary (CHO) cells. Serum samples are taken for

- determination of aOPGL-1 levels, antibody analysis, and analysis of the bone
turnover marker serum N-telopeptide (serum N-Tx), alkaline phosphatase (ALP),
and serum calcium (serum Ca). Urine is also coliecied for analysis of N-
telopeptide (urine N-Tx) and creatinine. | |
[0249] The serum concentration-time profiles following IV

administration are characterized by a fri-phasic distribution (Figure 13). Initially,
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14. The heavy chain of claim 12 conprising an am no acif, seguen set
forth in SEQ ID NO 13. 15. A light chain conprising: %)6%% am?‘r;%g&?éci d
sequence as set forth in SEQID NO 4; or b) an am no acid sequence as set

forth inweRbdNO 14; or c) an am no acid sequence GeERKkiSFlokg at | east
one of  CDRI and CDR3 of SEQ ID NO, 14; 106 27 Decenber 2005 wherein an

anti body conprising (i) the Iight chain and (ii) a heavy chain conprising

the am nReradd d rasid dtitation phade, fellowadiby SSEgdifidantiPsiobiér pRteact s with an
‘osteoprotegerin ligand (OPGE). 16. The light chain of claim 15 conprising

The | Sﬁtﬁﬁﬁ%ﬂﬁﬁfwﬁm téricRfliratfin-depRhleht\THelHMtd 8bsepbéd pladdo. 14, 17.

The |i claim 15 conprising an am no acid sequence as set forth
in SEQ I 14, 18, Qgti body, conprising a heavy chain and a |ight
chai n, m&%pﬁ&é‘%&ﬁgc&@h chain conprises: a) an am no acid sequence as set

NG 13 or ¢y BAOGm no N epries st ARaSls o RARERE Felh “one COR of SEQ D
i enanoatilordnigehes LS IhEr i el BRI SbnENRCEY B 1o
14 interacts wth an osteoprotegerin ligand (OPGL). 19. The anti body of
cl ai m 18 apalygisiof thedaia upde Ad days aﬁ@réqa@rg@e agministeatiog and abp¥dst two CDRs of
SEQ ID NO 11 20. The anti body of claim 18, wherein the heavy chain
conpr i sed0080ang/mb usingBAAM dulvhd ) ase uillized &o ivestigasethel D NO 13.
pharmacokinetics of aOPGL-1 in monkeys. The initial volume of distribution from
all IV doses averages 28.9 mi/kg, similar to plasma volume. Steady state volume
(Vss) of distribution averages 39 ml/kg across all IV doses. Exponential analysis
indicates that aOPGL-1 has an average distribution half-life (1) of 6.02 hours,
an extended secondary phase with a half-life () that increases with dose from
- 86.9 hours at a dose of 0.1 mg/kg to a maximum of 444 hours at a dose of 10.0
mg/kg. Terminai elimination half-life (ty.)} estimated non-compértmentally
averages 31 hours across all IV dose groups. Clearance (CL, CL/F) of aOPGL-1
is found to be non-linear, with animals receiving IV doses of 10 mg/kg having an
éverage clearance (0.120 mi/hr/kg) that is 3.3-fold lower than those receiving 0.1
magikg (0.401 mihr/kg).
| [0254] After adminisfering subcutaneously, absorption is slow, with
average peak concentrations (Cpa) of 11,_600 ng/ml at 132 hr. There is high
- variability in the range of exposure after SC administration, resulting in an

average clearance of 0.387  0.281 mi/hr/kg and mean residence time of 202

80.1 hours. Average bioavailability is 89%.
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21. An antibody, conprising a heavy chain and a light chaj i the
light chain conprises a) an am no acid sequence as set fo‘%teﬁmgﬁ% | D NO

4, or b) an am no acid sequence as set forth in SEQ ID NGO 14; or 107 27
Decenber widmogzs an am no aci d sequence conprising at degaghyang of CORL
and CDR2 of SEQ ID NO 14; wherein an antibody conprising (1) the light
chain and (ii) a heavy chain conprising the am no_acid sequence as set
forth in.SEQ (8233 13 Thetrreeeding datalpre susmadzyst ot tahle 6n 1 gand (OPQAL).
22. The antibody of claim 21 conprising an anm no aci d.sequence conpri sing
at least two CDRs of SEQ ID NO 14. 23. The anti body of claim 21, wherein

the |ight chabie 5:amn ($&D) NoniBrisarfidntal FREAKKLBKMEAS PaRImdiIst fh i n SEQ | D
NO. 14. %@ﬁ@;@&' Yys ARIPAdriiniterthg ESihYle TARE of 3OPGE-1 NVl 121 N, a)

wherein | crar 1 bﬁdﬁ%hﬁﬁﬁneﬂhi]‘al‘aﬁetﬂyl& i‘g‘?&' e T egrom —ana—wherein the

first vatiable region conpriseS a sequence as at least 90%identity
to the afino acid sequefpce setdpghe h i n| SEorgke NAOmetke and mgkewherein the
| i ght chaimra@esp!|i sesita $econdsy@rs)abl e [epi(eR) antv @Byr ¢ vimxRy |second

I I I L A _conLianen hat hac At lL.onct ados i daont. i
vari abl el regi on ¢onpri ses—a aﬁqmm,:éD rat—hgs—at £ Yo--denptHty to the

~am no actd sequemce set for iniSEGI D NO T4, and ¢} wher &Fh the ant i body
“interacty wiTwd an oshreoprotdderin | iand|(OPEL). | 259 The anfibody of claim
24, whereincihe firgimivari ahbk@ r¢gi enocofprines f§ me@uenceaédmt [has at
| east 95%)iq|gzgtityti9tha agl&o ciqws]eqjeng sef forgh in FD NO  13.
26. The hntitody|of Claim 24 or 25, \iher¢in"The second viri e fegion
conpri sep AUSegquenediriihat h3®0at || ed®® 95% L#ent [t y318 t he WA¥nolacid
sequence| S@l,CL/F | ml/rke 0.387 0.281 0.401 0.256 0.120
MRT hr 202 80.1 84.3 124 519
Vss mikg /A A 33.7 31.7 55.9
*Values are repotted to 3 slgnificant figures
®Not Determined, PK samples end during plateau (8) phase hence terminal phase is not observed
“Not Applicable
[0253} aOPGL-1 causes a rapid decrease in serum N-Tx levels

- within 24 hours post dose (Figure 14). The average time of maximum effect is

- observed to occur between 12 hours and 7 days post dose as IV doses increase
from 0.1 to 10 mg/kg, and beiween 12 hours and 11 days in animals receiving a
SC dose of 1.0 mgfkg. Maximum effect increases with dose from approxim:ai:elj;r

- 80 to 91% over the dose range of 0.1 fo 1 mg/kg. However, at higher doses no
further suppression is observed with maximum inhibition of 91%. Mean IeQels of
serum N-Tx return to baseline by day 28 after administering 0.1.mg/kg IV and by
day 70 after administering 1 mg/kg SC. Urine N-Tx shows similar trends to those
of serum N-Tx, except that all groups retumn to baseliné values by study day 105

(Figure 15).
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-t her apeunadir 8§

forth in SEQ 1D NO 14. 108 27 Decenber 2005 27. The ar57i ﬁ@%@rﬁ{)@i m 24,

wherein the first variable region conprises a sequence that has at | east

99% i dentity to the amino acid sequence set forth in SEQID NO 13. 28.

The anti Qepos@di£! ai m 24 or 27, wherein the wherein thersSepifkvari able

regi on conprises a sequence that has at |east 99% identity to the am no

acid sequence_set forth in SEQID NO 14. 29. A pharmaceutical conposition

conpri si ng anl028 body Birpeassiopof seuymEaingrgaseswigydoss te g mean 30. The

phar maceut i cal cory)osi tion of claim?29, further conprising at |east one
eh6% belowithel baseline average severptaygaiies [V admiistrationof f or ni ng

gromh factor- 13 (TG--{3), an interleukin-1 (IL-1) inhibitor, IL-1ra, ‘

Ki ner et TN0D,0 mgAdgi dlother ddseagreupsitave onean decsedsebliresdiWfeCa ofleps or, Enbrel TM

et anercept, an anti-TNFa anti body, Rem cadeTM i nfliximb, a D2E7

ant i body thah 2614% fryth dhelr heaelimingverages2 By @y 97 als@ramCalgvelsdn hormone, a

parat hyroi d hornone rel ated protein,. an anal og of a parathyroid hornone

rel at ed pegiddl dhimaistei ﬁﬂhwwﬂg tﬁttﬁ&iﬁﬁﬁ&é‘ﬁﬁ@%@é\‘a@es | c}.ﬁ‘% gﬂgr onat e,

- fluoride, calcium a non-steroidal anti-inflammtory NSAI D), a COX-2
inhibitor, Ce T™ ry Pt sTe 12 t | eukocyt
Dot oae” noclRBEE 1Y, A Bk RSl U e actnfEEG ANAL 210 S |
i bit . ¢ ) ™ ki b i ’ odi

pr ot ei n. ctis A pgRE misBab iakerd s 8 a1 Yasehieuuft's gt Solel 195

i d | at 28/ B7 nodul at CD401CD40 | at or,

1 0061 57 RBatlne T ALPBUFI 31 & RGES Bl SUPBFRESHAIINED H° ORI er | ouki n- 1

converting enzy e ICE% nodul ator, a fibroblast growh factor (FGF), an

FGF modulearkar, aTﬁElclgl&ﬁ A} dabsarving bape resprtiopdnakersdsgreasepiior focyt e growt h

factor (KGF), a KG--related nolecule, a KG- nodulator; a matrix
bone formation matkers (ALP) following dosing with aOPGL-1 confirms that the

aOPGL-1 is a bone anti-resomptive agent.
[0256} The majority of animals (9 of 12) develop antibodies to
aOPGL-1. The incidence of antibodies to aOPGL-1 is not dose or route

dependent. it is not possible to assess the effect of antibodies to aOPGL-1 on

aOPGL-1 pharmacokinetics above 0.1 mg/kg when no dose group has both

antibody negative and positive animals. At 0.1 mg/kg IV, the majority of aOPGL-

1 is cleared prior to antibody development and therefore, effects on aOPGL-1

'disposition are not observed (Figure 16).
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net al | oprot ei nase (MW) nodul ator, a nitric oxide synt hf'ﬁlﬁeéem %zﬂggul at or,
a nodul ator of glucocorticoid receptor, a nodul ator of” glrutanaté& receptor,
a nodul ator of | ipopolysacch arid e (LPS) levels, a noradrenaline, a
noradrenaline m nmetic, and a noradrenaline nodulator. 31. The

phar maceuti cal conposition of claim30, wherein the at | east one

t herapeutic agent is selected fromKineret T11l , anakinra, Enbrel'rm

et anercept, TM Rem cade , infliximab, D7E7 anti body, and nethotrexate. 32.
A et hodigphsdet ecting the level of OPG in a biological sanple conprising
contacting the sanple with the antibody of claim4. 33. Use of an anti body
of any of clai : [ A LT, . a medi canent ,
for treati ngﬁa}gﬁglgpiégd éﬁ#@%gfégra:j@?@nd%%%ﬁ gﬁgH{%WU@ee?%P' an anti body of
~any of clai Ehto 11 AL 18 to0.28 in the manufactu re of a nedicanment for
treating an Us go'be@r‘ﬁ’c? NSRS a pati ent wherein the nedi canent

further conprises at |east qne therapeuti en lected froma bone

mor phogeni ¢ f act'gran PMIRFE] ﬁ?%‘ée%e(ﬁﬁ?ﬁt%%ﬂ%&é@aﬁﬁ;&bpﬂman i nterleukin-I
(IL-1) inhibitor, IL-lra, KineretTM, anakinra, a TNFa inhibitor, a

sol ubl e TNFa recedt¥t amMEpAGEH sgauencedsssrtiedibin SBR IDAWPi 13Mra ant i body,

Rem cade TM infliximab, a D2E7 anti body, a parathyroid hornone, an anal og
of a parat hyr oi d.3ocamaméo acigaeatenoesiamnprisingpaideasticaedeDRradiSEG |D &i©:anal og
of a parathyroid hornone related protein, a prostaglandin, a

bi sphosphonat e, d3; anlendronate, fluoride, calcium a non-steroidal
anti-inflammtory drug (NSAID), a COX-2 inhibitor, Celebre)Cm celecoxib,
Vi oxxT11; r af)eeXight cidin comprgssippr essant, nethotrexate, |eflunomde, a
serine protease inhibitor, a secretory |eukocyte protease 110 27 Decenber

2005 i nhi bi tor (§hRin amfid ddid SedudHRi dsNet féiih ABEQIENGO4]dr- 6, an IL-8
inhibitor, an antibody to IL- 8, an IL-18 inhibitor, an IL-18 binding

o arer ' Gond) AR RRET R g P St T NG B 1 8 | Tgane
3) an amino acid sequence comprising at least one of CDR1 and CDR3
of SEQ ID NO: 14; and

- wherein the antibody interacts with an osteoprotegerin ligand (OPGL).

2. The antibody of claim 1, wherein the heavy chain comprises at least two
CDRs of SEQ ID NO: 13.

3. The antibody of claim 1 or 2, wherein the light chain comprises at least two
CDRs of SEQ ID NO: 14,

4. The antibody of claim 1, wherein the heavy chain comprises the émino acid
sequence of SEQ ID NO: 13 and the light chain comprises the amino acid sequence of
SEQ ID NO: 14.

5. The antibody of claim 1, wherein the heavy chain and the light chain are
connected by a flexible linker to form a.single-chain antibody.

' 6. The antibody of claim 5, which is a single-chain Fv antibody.
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nmodul ator, an | COS/ B7RPl nodul ator, an AGP-3/ TAC/ BAFFRZZ%‘&%:%Q& 0%”
I nterleukin-1 converting enzyne (I CE) nodul ator, a fibroblas grovet factor
(FGF), an .FGF nodul ator, a PAF antagoni st, a keratinocyte growh factor
(KGF), a KG--related nolecule, a KG- nodulator; a matrix nmeta Hop rotein
ase (MW) nodulator, a nitric oxide synthase (NOS) nodul ator, a nodul ator
of glucocorticoid receptor, a nodulator of glutamate receptor, a nodul ator
of "I ipopol ysaccha ride (LPS) |levels, a noradrenaline, a noradrenaline

mimetic, ang arROaHRNfIREMMOWHiE] R" Fgéanﬁﬁﬁigof an anti body of any of
claims | to 11 or 18 t0 28 in the rranue}acture f a medicanent for treating

an infl ammtsor-yr}(:g@é} é’byéﬂgﬁp}g"}ﬂ A 'g%it:?@%ﬁgb{"ﬁés in a patient wherein

t he medi canent rises at leas rapeuti c agent selected

froma bone hogenic fagtar, transform owh factor-P (TG--P), an
“interieuki n-gﬁffq_@r%ﬁ)qurﬂfﬁh'aﬂ: V‘h'_&\ t& (F%}Jﬁglag{' Y- anakinra, a TNFa

i nhi bitor, 3 soll Ublrﬁ-i TNFa receptor, Enbrel TM, etanercept, an anti-TNFa
anti body, Rdf Jd§antbody of claim fawhich is By hUmaN-body, a parat hyroi d hor none,
- an anal og of a_lpar at hyroid hornone, a parathyroid hornone rel ated protein,
an anal og. of! ta Th&rantibpdy of clabin fowerain thecantinedyirhibits binging<f A Glnth an a

bi sphosphonate, an al endronate, fluoride, calcium a non- steroidal -

ant i - i rostensiast diffgrentiagjon MBdlaDfiyationaeretor (BDBR).or, Cel ebrekr', cel ecoxi b,
Vi o) o~rm rofecoxib, an imunosuppressant, nethotrexate, |eflunom de, a
serine  protiBagehealy dhairocomprisingr et ory | eukocyte protease inhibitor
(SLPI'), an IL-6 inhibitor, an antibody to IL-6, an IL-8 inhibitor, an

anti body toa} lanSamind ddid d8quahtelist st forininl SEGGDNOIRNg 111 27 Decenber 2005
‘protein, an |L-18 anti body, an OX40/ OX40L nodul ator, a 4-1 BB/ 4-1 BB |ligand

modul ator ) GRRSARD kg A SRAMICRGEQTBND2 Slor an | COS/ BTRPI

nodul ator, an AGP-3/ TAC /B FFR nodul ator, an I'nterleudkin-1 converting
o ), T i e o dnd O A Sk 0
e e e P T A B A0 1 AT ch R S AR )
amino acid sequence as set forth in SEQ 1D NO: 14 interacts with an osteoprotegerin
ligand (OPGL).
13. The héavy chain of claim 12 comprising an amino acid sequence comprising
at least two CDRs of SEQ ID NO: 13.
14. The heavy chain of claim 12 comprising an amino acid sequence as set forth
in SEQ ID NO: 13.
15. A light chain comprising:
a) an-amino acid sequence as sef forth in SEQ ID NO: 4: or
‘b) an amino acid sequence as set forth in SEQ ID NO: 14; or
c) an amiﬁo acid sequence comprising at least one of CDR1 and CDR3 of SEQ

ID NO: 14;
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modul at or of glucocorticoid receptor, a nodul ator of gl agadgLdroeeRtor, a
nodul at or of |i popol ysaccharide (LPS) |evels, a noradrenaline, a
noradrenaline mnetic, and a noradrenaline nodulator. 36. Use of an

anti body of any of claims | to 11 or 18 to 28 in the manufacture of a
~nmedi canent for treating an autoi mune condition with attendant bone loss in
a patient wherein the nedicanent further conprises at |east one
therapeutic agent selected froma bone norphogenic factor, transform ng

gr owt h virgéiarartartibetly Qzahlﬁriéihg () h&ligiRRialtr dnd gi}‘alﬁea‘vw&hgintdlfmprlsh‘rg]fh@

Ki neret TM anakinra, a TNFa inhibitor, a soluble .TNFa receptor, Enbrel TM
et aner ho atiy RALbRdAER | d?m@ T I I; iimaps L
ant i bo?@ﬂ gapar%{ahypo‘%\l ﬁ%gﬁggn anal dg%dweééf){%lrm}é hyroﬁ%%%%ﬁ& a
par at hyr Qi ne related protein, an anal og of'a parathyroid hornone
rel at eﬁb%&l&@gl&nﬁ? a prostagl andin, a bi sphosphonate, an al en. dronate,

fluoride, caglciyum,. on- steroidal anti-inflammataqry drug (NSAI D)., a COX-2
b bi or . &1 dBPUeRAARIR CEEGIT S CouftEisinadn AaTELaRN Hedusibe comprsiig
o m‘runo%? ressanb net hotrexate, |eflunom de, a serine protease inhibitor,
a secr %r%?t Mk BRptf SRQIRAE 14hi bitor (SLPI), an IL-6 inhibitor, an
antibody to |IL-6, an IL-8 inhibitor, an antibody to IL-8, an |L-18
i nhi bitor, aA iThedighbehain efclajm dbsomprisinglan aginmadi¢ seguenne B faraoL
nodul ator, a 4-11313/4-11313 ligand 112 27 Decenber 2005 nodul ator, a
CD28/ Bih HbAUIDENG: 14a CD401CD40 L nodul ator, an | COS/B7RP1  nodul ator, an
AGP- 3/ TAC |/ BAFFR nodul ator, an Interleukin- 1 converting enzyne (| CE)

nodul at or, 38f Abrapitibady, @heprsing aetavy ¢l hnd anighEthamdwhaiedi theehd2y
antagoni st, a keratinocyte gromh factor (KG), a KG--related nolecule, a

KGF nodhditcefipreeg®t ri x  nmetal | oprotei nase (MW) nodul ator, a nitric oxide
synt hase (NOS) nodul ator, a nodul ator of glucocorticoid receptor, a

nodul at or og) g lﬁrﬁﬁ??a%id?é&%%gs%e liﬁtSEFQ% Né:i% ol ys accharide (LPS)
a

| evel s, a noradrenaline, a noradrenaline mnetic, a noradrenaline

modul at or. 7an"3§1§n8fac%nse%{ﬁteinggg¥ Sg{ fO?trplylﬂ(gEdllﬁll\‘B 1]3;t0(l;) 11 or 18 to 28 in-

t he manuf acture
¢) an amino acid sequence comprising at least one CDR of SEQ ID NO: 13;

wherein an antibody comprising (i) the heavy chain and (ii) a light chain comprising the
amino acid sequence as set forth in SEQ ID NO: 14 interacts with an osteoprotegerin
ligand (OPGL). | |

19. The antibody of claim 18 comprising an amino acid sequence comprising at

. least two CDRs of SEQ ID NO: 13.. |

20. The antibody of claim 18, wherein the heavy chain comprises an amino acid
sequence as set forth in. SEQ [D NO: 13. |

21. An antibody, comprising é heavy chain and a light chain, wherein the light
chain comprises:

-é) an amino acid secjuence as sét forth in SEQ 1D NO: 4; or

b) an amino acid sequence as set fort_h in SEQ ID NO: 14; or
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a nedi cament for treating rheumatoid arthritis in a patsepL. MK, SoBst he

medi canent further conprises at | east one; therapeutic agent selected from
a bone norphogenic factor, transformng growh factor-13 (TG--P), ble TNFa
receptor, Enbrel TM etanercept, an anti-TNFa anti body, Rem cadeTM,
infliximb, a D2E7 antibody, a parathyroid hornone, an analog of a ,
par at hyroi d hornone, a parathyroid hornone related protein, an analog of a
par at hyroi d hornone rel ated protein, a prostaglandin, a bi sphosphonate, an

| end te,qf i ; ' = ' bRt
(oA D) ol e Facid 3a5ueHs Bt S BreRn R CORTARTORIASEAD o

i mmnosupprq@ﬁ@(gtm. met hotrexate, |eflunom de, a serine protease inhibitor,
a secretory leukocyte protease inhibitor (SLPI), an IL-6 inhibitor, an

antibody, to. IL-6,,.an |L-8 jnhihiftor, antibody to IL- 8, an IL-1
b b i A dotiShyicomprisii e dontheband 190 Sichelst oo BpeaE enaol
nodul at or, an, ] COS/ B7TRP1 nodul ator, an AGP- 3/ TACI / BAFFR nodul ator, an |13
27 DecciBigP asisherquenge s st forthiin &R dP N1 inseragts withean asleapategering
- fibroblast growh factor (FGF), an FGF nodul ator, a PAF antagonist, a

ker ati dlﬂé?dgoé’%h factor (KGF), a KGF-related nmolecule, a KG nodul ator;
a matri x netall oproteinase (MW) nodul ator, a nitric oxide synthase (NOS)
nmodul at or, &2nokhd antibodygfof glain @d amompising aeeminoacid sequendeatampiiding at
gl utamate receptor, a nodul ator of |ipopolysaccharide (LPS) levels, a
‘nor adr deadtitwe CEBRs bH8EAriENRO: ng. mi netic, and a noradrenal i ne nodul ator. 38.
The pharnmaceutical conposition of claim?29, further conprising at | east

‘one cancer tierayadBRay of 8Rim PHewRBRIABIENH CRAInCOMMARES HAMRhodf M 38,
~wherein the at | east one cancer therapy agent is selected fromradiation

t her ap%eﬁﬂ@n%‘&@@é%ﬁﬁWSE@l-D Npe 1ghar maceuti cal conposition of claim 29,
| .

further conprising at least one therapeutic antibody. 41. The

phar oot o4l GoMEB Bt S0 RN A LTS Cht TR0l ar

. ant i - CDC20 a) wherein the heavy chain comprises a first variable region, and wherein the first |
variable region' comprises a sequence that has at least 90% identity to the amino acid

- sequence set forth in SEQ 1D NO: 13, and

b} wherein the light chain comprises a second variable region, and wherein the
second variable region comprises a sequénce that has at least 90% identity to the
amino acid sequence set forth in SEQ ID NO: 14, and

c) wherein the antibody interacts with an osteoprotegerin ligand (OPGL).

25. The antibody of claim 24, wherein the first variable region comprises a
sequence that has at least 95% identity to the amino acid‘ sequenbe set forth in SEQ ID
NO: 13.

| 26. The antibbdy of claim 24 or 25, wherein the second variable region

| comprises a sequence that has at least 95% identity to the amino acid sequence set

forth in SEQ ID NO: 14.
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anti body, and an anti-EG-R antibody. 42. Use of an ant Lé)/olg

clains 1 to 11 or 18 to 28 in the manufacture of a ne %‘(ﬁ’i‘?belrgﬁofreatlng
bone | oss associated with cancer. 43. Use of an antibody of any of claims 1
to. 11 or 18 to 28 in the manufacture of a nedicanent for treating bone

| oss associ ated with cancer wherein the nedi canent further conprises at

| east one cancer therapy agent. 44. Use of an antibody of any of clains 1
to 11 or 18 to 28 in the manufacture of 114 27 Decenber 2005 a mnedi canent

for treatin e | 9ss ,as CJa ancer wherein. the nedi cament
further comsi 9de aibpefof daint 2 abiieh ferist valgBletredion ORISR A ho- at

| east one cancer therapy ent is selected fromradiation theraE

chenot [§8ALPRCce gt hagat Igast997% idandibutp the amiyo geidgeguagce setforth inp \Elélqo 28
in the manufacture of a nedi canent for treating bone | oss associated with
cancer NfPel®i n the medi cament further conprises at |east one therapeutic
anti body.. 46. Use of an anti body of any of clains 1 to 11 or 18 to 28 in
't he manuf ac8r dhefantibodpdf caime24 of @7, whewin thg: \bleareinl the seassdwadadel Wi t h
‘cancer wherein the nedi cament further conprises at |east one therapeutic

~anti bodygiandonipeises A satjudmasthabhigs af iehBEOSEL iddrtidsto theantine bajieddgueneat | body
Is selected froman anti-Her2 anti body, an anti-CDC20 anti body, and an

ant i - EGERioahtih [ty 1D RiB:Decermber 2005 WO 03/ 002713 PCT/ US02/ 20181 ANTI BODI ES
TO OPGL SEQ LI STING txt SEQUENCE LI STI NG <110> Boyle, WlliamJ Martin,

Francis H  6gr vabitimad8§fcdicomposition comprising an antibody of any of claims 1 to

11 or 18 to 28.
30.. The pharmaceutical composition of claim 29, Vfurther comprising at least one

therapeutic agent selected from a bone morphogenic factor, transforming growth factor-
B (TGF-B), an interleukin-1 (IL-1) inhibitor, iL-1ra, Kineret™, anakinra, a TNFa inhibitor,
a soluble TNFa receptor, Enbrel™, etanercept, an anti-TNFa antibody, Remicade™,
infliximab, a D2E7 antibody, a parathyroid hormone, an analog of a parathyroid
hormone, a paratﬁyroid hormone related protein, an analog of a parathyroid hormone
related protein, a prostaglandin,- a bisphosphonate, an alendronate, fluoride, calcium, a
non-steroidal anti-inflammatory drug (NSAID), a COX-2 inhibitor, Celebrex™, celecoxib,
Vioxx™; rofecoxib, an immunosuppressant, metho{rexate, leflunomide, a serine
pr.dtease inhibitor, a secretory leukocyte protease inhibitor (SLPI), an IL-6 inhibitor, an
an;ibody to IL-6, an IL-8 inhibitor, an antibody fo IL-8, an IL-18 inhibitor, an I1L-18 binding
protein, an IL-18 antibody, an OX40/0X40L. modulator, a 4-1BB/4-1BB ligand
modulfator, a CD28/B7 modulator, a CD40/CD40L modulator, an ICOS/B?RP1

“modulator, an AGP-3/TACI/BAFFR modulator, an Interleukin-1 converting enzyme (ICE)

modulator, a fibroblast growth factor (FGF), an FGF modulator, a PAF antagonist, a |
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Davis, C Ceoffrey <120>Anti bodies to OPGL <130>06843.0%§ - 00000

<150>60/ 301, 172 <151>2001- 06- - 266 <160>20 <170>Pat ent | P A/RFETRE 304% <210>1
<211>1426 <212>DNA <213>Mus nuscul us <400>1 aagcttgacc accat ggagt

- ttgggctgag ctggettttt-cttgtggcta ttttaaaagg 60 tgtccagtgt gaggtgcagc
tgttggagt c tgggggaggc ttggtacagc ctggggggtc 120 cctgagactc'tcctgtgcag
cctctggatt cacctttagc agctatgcca tgagctgggt 180 ccgccaggcet ccagggaagg
ggctggagt g ggtctcaggt attactggga gtggtggtag 240 tacatactac gcagactccg

t gaagggccg..gttcaccatc tcca ca ‘ccaagaa 300 c tgt,at ,ctgcaaat ga
-acagcct & t'%ﬁi"g%’@j‘ﬁ'& f%‘@fg(%ggﬁa? @é‘é"ﬁ?’&gd‘&m%‘def 2 %g%%"%dﬂff‘t%egé?ﬂ?@?‘ 2005
WD 03/002713 PCT/ US02/ 20181 ANTI BODI ES TO OPGL SEQ LI STING t xt gaaagatcca
gggact adgipliegeteinaspgMPY sradudpier, @ditrigguistecsvadirsadNry) modulgiprcaiccgt ¢

t cct cagcct ccaccaaggg cccatcggtc ttcccecectgg cgeccctgetc 480 caggagcacc

t ccgaganedulatyof gicotortjguidtrgeentar, gtroadigater of gittancateggeea0 a modggtoghg

gt gt cgt gga act caggcgc tctgaccagc ggcgtgcaca ccttcccagc 600 tgtcctacag

t cct cagimpotyshacHaridet{LR8Y eaglsg b gogidranalfiege nocadrenglirmambétic, and a

cttcggcacc. cagacctaca cctgcaacgt agatcacaag cccagcaaca ccaaggtgga 720
noradrenaline modulator.

31. The pharmaceutical composition of claim 30, wherein the at least one
therapeutic agent is selected from Kineret™, anakinra, Enbrel™, etanercept,
Remicade™, infliximab, D7E7 antibody, and methotrexate.

32. A method of detecting the level of OPGL in a biological sample comprising
contacting the sample with the antibody of claim 4.

33. Use of an antibody of any of claims 1 to 11 or 18 to 28 in the manufacture of
a medicament for treating an osteopenig disorder in a patient.

.34. Use of an antibody of any of claims 1to 11 or 18 {o 28 in the manufacture of

a medicament for treating an osteopenic disorder in a patient wherein the medicament
_further comprises at least one fherapeutic agent selected from a bone morphogenic
factor, transforming growth factor-g (TGF-B), an interleukin-1 (IL.-1) inhibitor, IL-1ra,
Kineret™, anakinra, a TNFa inhibitor, a soluble TNFa receptor, Enbrel™, etanercept, an
anti-TNFa antibody, Remicade™, infliximab, a D2E7 antibody, ‘a parathyroid hormone,
an analog of a parathyroid hormone, a parathyroid hormone related protein, an analog
6f a parathyroid hormone related protein, a prostaglandin, a bisphosphonate, an
alendronate, fluoride, calcium, a non-steroidal anti*inﬂammatory drug (NSAID), a COX-2

_ inhibitor, Celebrex™, celecoxib, Vioxx™; rofecoxib, an immunosuppressant, -

methotrexate, leflunomide, a serine protease inhibitor, a secretory leukocyte proteasé
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' caagacagtt gagcgcaaat gttgtgtcga gtgcccaccg tgcccagcac g&g%&ggoégo
aggaccgtca gtcttcctct tccccccaaa acccaaggac accctcatga ccctggac
occtgaggt c acgtgcgtgg tggtggacgt gagccacgaa gaccccgagg tccagttcaa - 900
- ctggtacgtg.gacggcgt gg aggtgcat aa tgccaagaca aagccacggg aggagcagtt 960
caacagcacg ttccgtgtgg tcagcgtcct cacctttggg caccaggact ggctgaacgg 1020
caaggagt ac aagtgcaagg tctccaacaa aggcctccca gcccccatcg agaaaaccat 1080
'ctccaaaacc aaagggcagc cccgagaacc acaggtgtac accctgcccc catcccggga 1140

ggagat gﬁﬁﬁntﬁﬁgﬁﬁ' CAAN b‘iﬁiﬁlﬁﬁérgéﬁ aﬁh@&g}t%%% %ﬁa}g-%% ﬁﬁo%ﬁ%ﬁgﬁgﬁtoll 90

cagcaccgtg gagtgdgaga gcaat gggca gccggagaac’ aactacaaga ¢cacacc

ot gocagean ILTBIRGBNG, af it G e BIREATSE TN 6 agftod: 30 GXARE0FD 1238
S RN B AT SRR o B o0 e
LeuVaIAIaIIeLeuL 151015V0A s Gu Val dn Leu Leu GQu
Sor @ ynedater. an DS RE Tmoggates. aAGH o) EALIBAF B mOBUIRtat g | e Ser Cys
.. Ala Ala Ser Ay Phe Thr Phe 35 40 45 Page 2 27 Decenber 2005 WD 03/002713
 PCT1USOHedeuldn-1 oaavesiop ergyme (6 medajatarST filkgbiaat gra@eh fader (RGF)ARa Met  Ser

Trp Val Arg An Ala Pro Ay Lys Ay Leu
' FGF modulator, a PAF antagonist, a keratinocyte growth factor (KGF), a KGF-related

molecule, a KGF modulator; a matrix metalloproteinase (MMP) modulator, a nitric oxide
synthase (NOS) modulator, a modulator of glucocorticoid receptor, a modulator of
glutamate receptor, a modulator of lipopolysaccharide (LPS) levels, a noradrenaline, a
noradrenaline mimetic, and a noradrenaline modulator.
35. Use of an antibody of any of claims 1 to 11 or 18 to 28 in the manufacture
of a medicament for treating an inflammatory condition with attendant bone loss in a
patient wherein the medicament furthér comprises at least one therapeutic agent |
selected from a bone morphogenic factor, transforming growth factor-g (TGF-B), an
interfeukin-1 (I1L.-1) inhibitor, IL-fra, Kineret™, anakinra, a TNFa inhibitor, a soluble
TNFa receptor, Enbrel™, etanercept, an anti-TNFa antibody, R_emicade“", infliximab, a
| D2E7 antibody, a parathyroid hormone, an analog of a parathyroid hormone, a
parathyroid hormone related protein, an analog of a parathyroid hormone re‘lated
protein, a prostaglandin, a bisphosphonate, én alendronate, fluoride, calcium, a non-
~ steroidal anti-inflammatory drug (NSAID), a COX-Q inhibitor, Celebrex™, celecoxib,
Vioxx™:; rofecoxib, an immunosupﬁressant, methotrexate, leflunomide, a sérine.
protease inhibitor, a secretdry ieukocyté protease inhibitor (SLPI}, an IL-6 inhibitor, an

antibody to IL-6, an |L.-8 inhibitor, an antibody to IL-8, an IL-18 inhibitor, an IL-18 binding

111




50 55 ,60 Gu Trp Val SerGinIeThrGinerGinly T r Ala
65 70 75 80 Asp Ser Val Lys Gy Arg Phe Thr Ile Ser Ar Sff’Ag%@eﬂ%be\(éoagLys Asn
85 90 95 . Thr Leu Tyr Leu A n Mt Asn Ser Leu Arg Ala 3 u Asp Thr Al a.

Val 100 105 110 . Tyr Tyr Cys Ala Lys Asp Pro Ay Thr Thr Val Ile Met Ser
Trp Phe 115 120 125 Asp Pro Trp Ay G@n @y Thr Leu Val Thr Val Ser Ser
Ala Ser Thr 130 135 140 Lys Ay Pro Ser Val Phe Pro Leu Ala Pro Cys Ser
Arg Ser Thr Ser 145 150 155 160 G u Ser Thr Ala Ala Leu Ay Cys Leu Val

A fﬁ@@é‘" SR HCarfiobay dPokafli ol hipiitorTdla- Hsbiadfile Bidh{'Sr BT &Y
ron pningilatpifa @5?8@7” moghiatef 2 C@‘fb’&@%iiegﬁ%d\@%y %A@%’%Ewssﬂssﬂo
Vel G %5}& g ri\-@%Péf/?Abi@AH% PoguE %ﬁiﬂtﬁi%%u%ryﬁ%@%rtlﬂa%n&'pe% )Ser

Val Phe Leu Phe Pro Pro Leu Met 260 265 270 |l e Ser
Arg Thmqﬂ%toﬁ%fWQP|an0w&f&%r (}VL@F)WP Fﬁfﬁﬂvaqllagé,ra PAE antagonist, a

keratinocyte growth factor (KGF), a KGF-related molecule, a KGF modulator; a matrix
metalloproteinase (MMP) modulator, a nitric oxide synthase (NOS) moduiator, a
modulator of glucocorticoid receptor, a modulator of glutamate receptor, a modulator of

- lipopolysaccharide (LPS) levels, a noradrenaline, a noradrenaline mimetic, and a
noiadrenaline modulator.

36. Use of an antibody of any of claims 1 to 11 or 18 to 28 in the manufacture of

a medicament for treating an autoimmune condition with attendant bone loss in a

| patient wherein the medicament further comprises at least one therapeutic agent
selected from a bone morphogenic factor, transforming growth factor-p (TGF-B), an
interleukin-1 (IL-1} inhibitor, IL.-1ra, Kineret™, anakinra, a TNFa inhibitor, a soluble
TNFa receptor, Enbrel™, etanércept, an anti-TNFa antibody, Remicade™, infliximab, a
D2E7 antibody, a parathyroid hormone, an analog of a parathyroid hormone, a
parathyroid hormone related protein, an analog of a parathyroid hormone related
protein, a prostaglandin, a bisphosphonate, an alendronate, fluoride, calciuin, a non-
steroidal anti-inflammatory drug (NSAID), a COX-2 inhibitor, Celebrex™, celecoxib,
Vioxx™; rofecoxib, an immunosuppressant, methotre)iate, leflunomide, a serine
protease inhibitor, a secretory leukocyte proiease inhibitor (SLPI), an IL-6 inhibitor, an
antibody to IL-6, an IL-8 inhibitor, an aritibody tq IL-8, an IL-18 inhibitor, an IL-18 binding

N protein, an IL-18 antibody, an OX40/0X40L modulator, a 4-1BB/4-1BB ligand
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Page 3 27 Decenber 2005 WO 03/002713 PCTNS02/ 20181 2752%&;%&%0 O OPGL
SEQ LISTING txt 280 285 Au Asp Pro Qu Val @ n Phe Asn Trp Tyr "vaI Asp
Gy Val du val 290 295 300 His Asn Ala Lys Thr Lys Pro Arg u Qu dn
Phe Asn Ser Thr Phe 305 310 315 320 Arg Val Val Ser Val Leu Thr Val Val
Hs Gn Asp Trp Leu Asn Ay 325 330 335 Lys Qu Tyr Lys Cys Lys Val Her
Asn LysCly Leu Pro Ala Pro Ile 340 345 350 Qu Lys Thr Ile Her Lys Thr Lys
Gy @n Pro Arg Qu Pro Gn Val 355 360 365 Tyr Thr Leu Pro Pro Ser Arg

du @ ' ' 7 Val L
GI; Phgn %ﬁlg@%bﬁ%ﬁ f%gﬁdpg\% Sk%?o’%bg‘o%ﬁ%&gg‘(?"’%‘s'%% rpFL%uu ger %;n

S & InBageRr AR Gl BB Rugh oo e
2 g8 o Lo VoS 8 BB, o BB 402 15
keratinoc;yte growth factor (KGF), a KGF-related molecule, a KGF modulator; a matrix
metailoproteinase (MMP) modulator, a nitric oxide synthase (NOS) modulator, a
modulator of glucocorticoid receptor, a modulator of glutamate receptor, a modulator of
lipopolysaccharide (LPS) levels, a noradrenaline, a noradrenaline mimetic, and a
noradrenaline modulator.
37. Use of an antibody of any of claims 1 to 11 or 18 to 28 in the manufacture of

a medicament for treating rheumatoid arthvritis in a patient wherein the medicament

‘ f_urther comprises at least one:therapeutic agent selected from a bone morphogenic
factor, transforming growth factor-B (TGF-B), an interieukin-1 (IL-1) inhibitor, IL-1ra,
Kineret™, anakinra, a TNFa inhibitor, a soluble TNFa receptor, Enbrel™ etanercept, an
anti-TNFa antibody, Remicade™, infliximab, a D2E7 antibody, a parathyroid hormone,
an analog of a parathyroid horrhone, a parathyroid hormone related protein, an analog
of a parathyroid hormone related protein, a prostaglandin, a bisphosphonate, an
alendronate, fluoride, calcium, a non-steroidal anti-inflammatory drug (NSAID), a COX-2
inhibitor, Celebrex™, celecoxib, Vioxx™; rofecoxib, an immunosuppressant, |

- methotrexate, leflunomide, a serine protease inhibitor, a secretory leukocyte protease
inhibitor (SLPI), an IL-6 inhibitor, an antibody to IL-6, an IL-8 inhibitor, an antibody to IL-
8, an IL-18 inhibitor, an 1L-18 binding protein, an IL-18 antibody, an OX40/0X40L
modulator, a 4-1BB/4-1BB ligand modﬁlator, a CD28/B7 modulator, a CDB40/CD40L

modulator, an |ICOS/B7RP1 modulator, an AGP-3/TACI/BAFFR modulator, an
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Pro Gy Lys 465 <210> 3 <211> 728 <212> DNA <-213> wl ugoPage 4
27 Decenmber 2005 WD 03/ 002713 ANTI BODI ES TO OPGL SEQ 125 PRES bk 95 89°

- tctagaccac cat ggaaacc ccagcgcagc ataccaccgg agaaattgtg ttgacgcagt
aaagagccac cctctcctgt agggccagtc accagcagaa acctggccag gctcccaggce
ctggcatccc agacaggttc agtggcagtg gcagactggagcctgaagat tttgcagtgt
ggacgttcgg. ccaagggacc aaggtggaaa tcatcttccc gccatctgat gagcagttga
tgaataactt ctatcccaga gaggccaaag cgggtaactc ccaggagagt gtcacagagc

oC S0 e RO AR P05 RS, STuRHES' FoR: HERFGRET A

FGF modulator, a PAF antagonist, a keratinocyte growth factor (KGF), a KGF-related

molecule; a KGF modulator; a rpatrix metalloproteinase (MMP) modulator, a nitric oxide
synthase (NOS) modulator, a modulator of glucocorticoid receptor, a modulator of
glutamate receptor, a modulator of lipopolysaccharide (LPS) levels, a noradrenaline, a
‘poradrenaline mimetic, and a noradrenaline modulator.
38. The pharmaceutical composition of claim 29, further comprising at
least one cancer therapy agent.
39. The pharmaceutical composition of claim 38, wherein the ‘at least one
cancer therapy agent is selected from radiation therapy and chemotherapy:
40. The pharmaceutical composition of claim 29, further comprising at least one
therapeutic antibody.
41. The pharmaceutical composition of claim 40, wherein at least one of the at
‘least one therapeutic antibody is selected from an anti-Her2 antibody, an anti-CDC20
. antibody, and an anti-EGFR anfibody. |
42. Use of an antibody of any of claims 1 to 11 or 18 to 28 in the manufacture of
a medicament for treating bone loss associated with cancer.
43. Use of an antibody of any of claims 1 to 11 or 18 to 28 in the manufacture of
a medicament for treating bone loss associated with cancer wherein the medicament
further comprises at least one cancer therapy agent.

44. Use of an antibody of any of claims 1 to 11 or 18 to 28 in the manufacture of

114




<400> 4 nuscul us PCT/US02/ 20181 ttctcttcct cctgctactc tgosL CORRI-65%
ctccaggcac cctgtctttg tctccagggg 120 agagtgttcg cggcaggtac ttagcctggt 100
tcctcatcta tggtgcatcc agcagggcca 240 ggtctgggac agacttcact ctcaccatca 300
tttactgtca gcagtatggt agttcacctc 360 tcaaacgaac tgtggctgca ccatctgtct 420
aatctggaac tgcctctgtt gtgtgcctgc 480 tacagtggaa ggtggataac gccctccaat 540
- aggacagcaa ggacagcacc tacagcctca 600 acgagaaaca caaagtctac gcctgcgaag 660
caaagagctt caacagggga gagtgttgat 720 728 Met G u Thr Pro Ala G n Leu Leu

Cre Lot G bl bt tindli i G e, L
b S bR S Bl Rl L P S
Iggl'/ aggtgA%y@ent IS se%a{eé #rom ra(c)hah A ?heSrag; and ¢ gpn%%hezrggy? V\D 03/002713
45. Use of an antibody of any of claims 1 to-11 or 18 to 28 in the manufacture of
a medicament for treating bone loss associated with cancer wherein the medicament
further comprises. at least one therapeutic antibody.
46. Use of an antibody of any of claims 1 to 11 or 18 to 28 in the manufacture of
a medicament for treating bone loss associated with cancer wherein the medicament
further comprises at least one therapeutic antibody and wherein at least one of the at
least one therapeutic antibody is selected from an anti-Her2 antibody, an anti-CDC20

antibody, and an anti-EGFR antibody.

115,




ANTI BODI ES TO OPGL SEQ LISTING tXt 65 70 75 80 Asp Arg Phe Ser @ y Ser Ay

cacgctgtat

Page 1

Ser Gy Thr Asp Phe Thr Lau Thr Ile 85 90 95 Ser Arg LeppebémBi®aghu Asp
Phe Ala Val Phe Tyr Cys G n G@n Tyr 100 105 110 Ay Ser Ser Pro Arg Thr
Phe Gy @dvsfghdsshr Lys Val GQu lle Lys 115 120 125 Qﬁgm o¥al Ala Ala
Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Gu 130 135 140 é&;\ Leu Lys Ser
Ay Thr Ala Ser Val Val Cys Leu Lau Asn Asn Phe 145 150 155 160 Tyr Pro
“Arg Qu Ala Lys Val. GMHB%;:;%SPO\@HGLA@Q ASAINY. e au A n 165 170 175 Ser
"dy Asn Ser in Gu Ser RRIUE BW'WG n Asp Ser Lys Asp Ser 180 . 185 190
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Gu 195 200
205 Lys His Lys Val Tyr Ala Cys Qu Val Thr Hs Gdn Ay Lau Ser Ser 210
215 <220 PRayl¥alWillien|ldys Ser Phe Asn Arg Gy G u Cys 225 230 235 <210> 5
<211> 25 <212> DNA <213> Artificial Sequence <220> <223> 5' kappa RACE
pri mer Martin, Francis H
Corvalan, Jose R
Davis, C. Geoffrey
<120> Antibodies to OPGL
<130> 06843.0049-00000
<150> 69/301,172
<151> 2001-06-26
<160> 20
<170> PatentIn version 3.1
<210> 1
<211> 1426
<212> DNA
<213> Mus musculus
<400> 1 : :
aagcttgacc accatggagt ttgggctgag ctggettiit. ctigtggeta ttttaaaagy 60
tgtcecagtgt gaggtgcagc tgttggagtc tgggggagge ttggtacage ctggggggte 120
cctgagacte ‘tectgtgeag cctctggatt cacctttage agectatgeca tgagctgggt 180
‘ccgecagget ccagggaagg ggctggagtg ggtetcaggt attactggga gtggtggtag 240
tacatactac gragactccg tgaagggecg gttcaccatc tccagagaca attccaagaa 300
ctgcaaatga acagcctgag agccgaggac acggecgtat attactgtge 360




<400> 6
Artificia

1.

Mat Glu Phe Gly Leu Ser Trp Leu Phe Leu Val
5

10

Val Gln Cys Glu Val Gln Leu Leu Glu Ser Gly

20

25

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala
35 40

Page

<400> 5 gatgacccag tctccagcca ccctg 25 Page 6 27 Dece
03/ 002713 PCT/ US02/ 20181 ANTI BODI ES TO OPG. SEQ LI STI NG
<212> DNA <213> Artificial
hSPga ggccaaagga tgg <210> 7
equence <220>
caactctaga ccaccatgga aaccccagcg <210> 8
Artificial

Ala Tle Leu Lys Gly

15

Gly Gly Leu Val Gln
30

Ser Gly Phe Thr Fhe

45
5

?f??geg‘g%ﬁ > <211>

kappa RACE pri nmer

Sequence <220> <223> 3'
<211> 30
<223> 5' anti-OPG.-1 kappa priner
<211> 37

gaaagatccasggg%%ir:lg cegg ﬁ:%’gg:ﬁaigggg%?;ggggg% rﬁﬁ%&gﬁgﬁ%g%;g%ggcaét Pr gze 0r
ggtcacecgte tectcagect cecaccaaggg cccateggte ttecceetgg cgecctgete 480
caggagcace tccogagageca cagcggecct gggotgectg gtcaaggact acttcecega 540
accgdtgacg gtgtegtgga actcaggege tctgaccage ggogtgcaca cetteoccage 600
tgtectacag teocteaggac tetacteceet cagecagegtg gtgaccgtge cctceagceaa 660
ctteggecace cagacctaca cctgeoaacgt agatcacaag cccagcaaéa ccaaggtygga 720
caagacagtt gagecgcaaat gftgtgtcga agtgeceacey tgeccagecac cacctgtgge 780
aggaccgtca gtcttcctet tccccccaaa acccaaggac accctcatga tetecceggac 840
ccctgaggte acgtgegtgy tggtggacgt gagocacgaa gaccccgagg tccaghttcaa 300
ctggtacgtg gacggegtgg aggtgcataa tgccaagaca.aagcéacggg aggagcagtt 9¢0
caacageacy tteegtgtgg tcagegtect cacégttgtg caccaggact ggctgaacgg 1020
caaggagtac aagtgcaagg tctccaacaa aggectcceca goccccocatcyg agaaaaccat 1080
ctccaaaace aaagggcagc cccgagaacce acaggitgtac accctgececcce catcecggga 1149
ggagatgacc aagaaccagg tecagectgac ctgcctggte aaaggettct accccagega 1200
éatcgccgtg gagtgagaga gcaatgggea gocggagaac aactacaaga ccacacctee 1260
catgetggac tcocgacgget cettcettect ctacageaag cfcaccgtgg acaagagcag 1320
gtggoageag gggaacgtet tctcatgete cgtgatgeat gaggetctge acaaccacta 1380
cacgcagaag agectctece tgtcteeggg taaatgétaa gtegac 1426
<210> 2

<211> 4867

<212> PRT

<213> Mus musculus

<400> 2

1<213>
<400> 7

<212> DNA <213>




<400> 8 tttgacgtcg acttatcaac actctcccct gttgaag <210> 9 23 30 37 <211> 23
Page 7 27 Decenber 2005 WD 03/002713 PCT/ US02/ 20181 ANT)BERE&GESHaFO06FPGE. SEQ
LI STING t xt <212> DNA <213> Artificial Sequence <220> <223> 5 |1g& RACE
primer <4Q0adggcacggtca ccacgctget gag 23 <210> 10 pedhkiyRdsr <212> DNA
<213> Artificial Sequence <220> <223> 3' 1g& RACE prinmer <400> 10

cctccaccaa gggcccatcg gtct <210> 11
: ANTIBODIES TO OPGL SEQ LISTING.txt

Ser Ser Tyr Ala Met Ser Trp Val Arg Gln Aia Pro Gly Lys Gly Leu
50 55 60

Glu Trp Val Ser Gly Ile Thr Gly Ser Gly Gly Ser Thr Tyr Tyr Ala
65 70 75 80

Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
85 90 95

‘Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Lys Asp Pro Gly Thr Thr Val Ile Met Ser Trp Fhe
115 120 125

Asp Pro Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
130 ' 135 140

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser
145 150 . 155 : _ 1860

Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
165 170 175

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His
180 185 190

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
195 200 205

val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys
210 215 220

Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu
225 230 235 240

Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro BRla Pro Pro Val Ala ‘ §
i 245 250 255 ‘

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys-Pro Lys Asp Thr Leu Met
260 . 265 270

.Tle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
' ' Page 3 :




<211> 51 <212> DNA <213> Artificial Sequence 24 <22D> 52932 Rer 2005
anti-OPG.-1 1g& Prinmer <400> 11 cagaagcttg accaccatgg agtttgggct
gagctggett tttcttgtgg ¢ .51 <210> 12 <211> 37 <212> DNA <213> Artificial

Sequence Wagfued71d 7 Decenber 2005 WO 03/ 002713 PCT/ USO2440d@30M8T! BODI ES TO
OPGL SEQ LISTING txt <220> <223> 3' anti-OPG.-1 | gGZOZﬁPrl mer <400> 12

gcatgtcgac ttatcattta cccggagaca gggagag <210> 13 <211> 122 <212> PRT
<213> Mus muscul us <400>ANr3edBirEs VYalorE reebaustme. &ty Ser Gy Ay Gy Leu Val
Gn Pro Ay¥®y 15 10 1528kr Leu Arg Lew8Ser Cys Ala Ala Sex Ay Phe Thr

Phe Sex Ser Tyr

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
220 295 300

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe
305 310 315 _ 320

Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leun Asn Gly
325 . 330 335

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile
340 345 350

’

. Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln Val
355 360 . 365

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser
370 375 380

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
- 385 390 395 400

Trp Glu Ser Asn Gly &lmn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
. 405 - 410 415

"-Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
' 420 425 430

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
435 440 445

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
450 455 460

' Pro Gly Lys
465

- <210> 3
<211> 728
<212> DNA

<213> Mus musculus

Page 4




20 25 30 Ala Met Ser Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Gu Trp Val
35 40 45 Ser Gy Ile Thr Ay Ser Ay Ay Ser Thr Tyr Tyb7f3eMee HpE Val
50 55 60 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75va®odmeisd N Met Asn Ser Leu Arg Ala G u Asp Thicthisgedads Tyr Tyr Cys
85 90 95 Ala Lys Asp Pro Ay Thr Thr Val Ile Met Ser Trp Phe Asp Pro Trp
100 105 110 Ay Adn @y Thr Leu Val Thr Val Ser Ser 115 120 <210> 14
<211> 108 .<212> PRT SAVPHYETE 39 OBek SR AESTIYBS-=t WO 03/ 002713
PCTI US02/ 20181 ANTI BODI ES TO OPG. SEQ LI STI NG t xt <213> Mus nuscul us <400>
14 Gapobl & Val Leu Thr Gn Ser Pro Ay Thr Leu Ser Leu Sex Pro Gy 1 5 10
15 Qdtadagabl @tiduaate dcdencdgy SttAE g tAb oSayctéath SeetdMakg Arge@ly Arg 20 25
30 Tg/r Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Argl Len Leu
_ taccaccgg agaaattgbtd ttgacgcaght ctetaggeac cctgrhetttg tetecagggyg 20
aaagagccac cctctectgt agggecagte agagtgtteg cggcaggtac ttagectggt 180
- accagcagaa acctggecag getcecagge tectcatcta tggtgeatee ageagggeca 240
-ctggcateee agacaggttc agtggeagtg ggtctgggac agacttecact ctcaccatca 300
gcagactgga- gectgaagat tttgeagtgt tttactgtca geoagtatggt agttcaccte 360
ggacgttcgg ccaagggacc aaggtggaaa tcaaacgaac tgtggctgea ccatctgtet 420
téatcttccc gccatctgat gagcagttga aatctyggaac tgectctgtt gtgtgectge 480
tgaataactt ctatcccaga gaggccaaag tacagtggaa ggtggataac gecoctccaat 540
-cgggtaactce ccaggagagt gtcacagage aggacagcaa ggacagceacc tacagectca 600
geageaccet gacgetgage azageagact acgagaaaca caaagtctac goetgegaag 660
tecacecatca gggectgage tegecegtea caaagagett caacagggga gagtgttgat 720
aagtegac 728
<210> 4
<211> 235
<212> ERT
<213> Mus musculus
<400> 4
Met Glu Thr Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15
- Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Sexr
20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu

Ser Cys Arg Ala Ser Gln Ser

40 45

33

Lys Pro Gly Gln Ala
60

Val Arg Gly Arg Tyr Leu Ala Trp Tyr Gln Gin

50 55

Ser Arg Ala Thr Gly Ile Pro

Pro Arg Leu Leu Ile
' Page 5

Tyr Gly Ala Ser




35 40 45 Ile Tyr Ay Ala Ser Ser Arg Ala Thr Ay Ile PrQT%ge,ﬁ{)&{%g Ser
50 55 60 Ay Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Qu

65 70 75 80 Pro A u Asp Phe Ala Val Phe Tyr Cys Gn Gn Tyr Ay Ser Ser Pro
85 90 95w asnbitiz Phe Gy G n Ay Thr Lys Val Gu |le lp¢gusddigh0S> <210> 15
<211> 24 <212> DNA <213> Artificial Sequence <220> <223> random pri ner
<220> <221> mser feature <222> (18)..(23) <223> Nis AL C, G or T Page
10 WO 03/ 002713 ANTI BODRESEFOIESPTY OBE(EE) BETNG.-txt <400> 15 ggccggat ag
gcctPacnnn nnnt <2102 16 <211> 5 ¥@12> PRT <213>8Artificial Sequence

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
85 ' S0 95

Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Phe Tyr Cys Gln Gln Tyr
160 105 110

Gly Ser Ser Pro Arg Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
115 _ 120 125

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
130 135 140

Gln Leu Lys Ser Gly Thr Ala Ser Val val Cys Leu lLeu Asn Asn Phe
145 150 155 160

Tyr Pro Arg Gluv Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
le5 ' 170 175

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
180 i85 190

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
185 200 203 |

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
210 215 . - 220

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 ‘ 235
<210> 5

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> 5' kappa RACE primer

<400> 5
gatgaccecag tctecageca cectyg 25

Page 6




<220> <223> translation of portion of 5 anti-OPG-1 kappa primer <400>
16 Met Au Thr Pro Ala 1 5 <210> 17 <211> 6 <212> PRT 292k3ambet 2dosci al
Sequence <220> <223> translation of portion of 3' anti-OPG.-1 kappa pri mer
<400> 17 wygsu@ns Ay Arg Asn Phe 1 5 <210> 18 <211> gldyustrshesi PRT <213>
Artificial Sequence <220> <223> translation of portion of 5 .anti-OPG-1
|g& Prinmer <400> 1B Page 11 27 Decenber 2005 PCTI US02/20181 24 27
Decenber 2005 WO 03100AFIIPOPIER USORED GEB LIFWE B0l ES TO OPGL SEQ

LI STI NG t xt

<210> 6
<211> 23
<212> DNA

<213> Artificlial Sequence

<220>
- <223> 3' kappa RACE primer
<400> &
aagggtcaga ggccaaagga tgy 23
<210> 7
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
. <223> 5' anti-OPGL-1 kappa primer
<400> 7
caactctaga ccaccatgga aaccccageyg 30
<210> 8
211> 37
<212> DNA

<213> Artificial Sequence

<220>

<223> 3' anti-OPGL~1 kappa primer

<400> 8 . :
tttgacgteg acttatcaac actctcccct gttgaag 37
<210> &

<211> 23
' Page 7




Met Gu Phe Gy Leu Ser Trp |,eu Phe Leu Val Ala . SABesatis b5 <211>
7 <212> PRT <213> Artificial Sequence <220> <223> transl ation of portion
of 3" anti-OPA.--1 Ig& Priner <400> 19 Lys Ay Pro Ser Leu Ser Leu 1 5

<210> 20, 0 <212> PRT <213> Artificial Sequen <223> LHRH
ant agoni st%ééa’tml <220> <221> [DI SC FEATURE <222> ?’%’.ﬁg‘f’%’"‘ézzb Xaa is

Ac-D-Nal, where Nal is 3-(2-napthyl)al ani nyl <220> <221> M SC FEATURE

<222> (2) . (2) <223> Xaantmobks- thbdiophie nidorad @Rt nyl Page 12 27 Decenber
2005 WO 03/ 002713 PCTI US02120181
<212> DNA |

<213> Artificial Sequence

<220>

<223> 5' IgG2 RACE primer

<400> 9

gycacgygtea ccacgetget gag 23
<210> 10

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> 3' IgG2 RACE primer

<400> 10

cctccaccaa gggeccateg gtet 24.

<210> 11
<211> 51
<212> DNA

<213> Artificial Sequence

<220>

<223> 5' anti-0PGL~1 IgG2 Primer

<400> 11

cagaagcttyg accaccatgg agtttggget gagctggett titcettgtgg c ' 51
©o<210> 12

<211> 37

<212> DNA

<213>  Artificial Sequence

Page 8




ANTI BODI ES TO OPGL SEQ LI STI NG txt <220> <221> M SC FEATURE <222>
(3)..(3) <223> Xaa is D-Pal, where Pal is 3- (3" --pyrigybktcahsdt2ons

<221> M SC_FEATURE <222> (5) .. (5) <223> Xaa is N-nethyl tyrosine <220>

<221> M E <222> (6)..(6) <223> Xaa is D asparagine. <220>
M SC FEAM%E¥§2> (8)..(6) <223> Xaa is N-epsilon- 2-%8?@5@729? si nyl

<221> M SC FEATURE <222> (10)..(10) <223> Xaa is D-al anine-NH2 <400> 20

Xda Xaa Xaa Ser Xaa Xaa pkfisoXaR 1% @pefarg trarine. 1@ Page 13

<220>

<223> 3' anti-OPGL-1 IgG2 Primer

<400> 12

gcatgtcegac ttatcattta cceggagaca gggagag 37
<210> 13

<211> 122

<212> PRT

<213> Mus musculus

<400> 13
Glu Val Gln Leu Leu Glu Ser Gly Gly Giy Leu Val Gln Prc Gly Gly
1 5 . 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Txp Val
. 35 40 45

Ser Gly Ile Thr Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Brg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala LYS Asp Pro Gly Thr Thr Val Ile Met Ser Trp Phe Asp Pro Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 14

<211> 108

' <212> PRT
Page 9




27 December 2005

WO 03/002713 PCT/US02/20181

ANTTBODIES TO OPGL SEQ LISTING.txt

<213> Mus musculus

<400> 14
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 : 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Arg Gly Arg
20 25 30

Tyr Leu Ala Trp Tyr Gln Gin Lys Pro Gly Gln Ala Pro Arg Leu Len
35 40 45

Ile Tyr GLy Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala Val Phe Tyr Cys Gln Gln Tyr Gly Ser Ser Pro
85 80 95

Arg Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
160 105

<210> 15

<211> 24

<212> DNA

<213> Artificial Seguence

<220>

<223> random primer

<220>

<221> misc_feature
<222> (18)..(23)

<223> Wis A, C, G, ox T

Page 10




27 December 2005

WO 03/002713 PCT/US02/20181

ANTIBODIES TO OPGL SEQ LISTING.txt
<400> 15

ggceggatag gectecacnnn nnnt 24
<210> 16

<211> 5§

<212> PRT

<213> Artificial Sequence

<220>

<223> translation of portion of 5' anti-OPGL-1 kappa primer
<400> 16

Met Glu Thr Pro Ala

i 5

<2106> 17

<211> 6

<21£> PRT

<213> Artificial Segquence

<220>

<223> translation of portion of 3' anti-OPGL-1 kappa primer
<400> 17

Cys Glu Gly Arg Asn Fhe
1 5

<210> 18

<211> 12

<212> PRT

<213> Artificial Sequence

<220>

- <223> translation of portion of 5' anti-OPGL-1 IgG2 Primer

<400> 18
Page 11




27 December 2005

WO 03/062713 PCT/US02/20181

ANTIBODIES TOQ OPGL SEQ LISTING.txt
Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala
1 5 10
<210> 19
<211> 7
<212> PRT

<213> Artificial Sequénce

<220>

<223> translation of portion of 3' anti-OPGL-1 IgG2 Primer

<400> 18

Lys Gly Pro Ser Leu Ser Leu
1 5

<210> 20

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<223> LHRH antagonist peptide

<220>

<221> MISC_FEATURE '
<222> (1)..{1)

<223> ZXaa is Ac-D-Nal, where Nal is 3-(2-napthyl)alaninyl

<220>

<221> . MISC_FEATURE

<222> (2}..{2)}

<223> Xaa is {4'-chlorophenul)alaninyl

Page 12




<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<Z220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<220>
<221>

<222>

<223> .

<400>

WO 03/002713
ANTIBODIES TO OPGL SEQ LISTING.txt
MISC_FEATURE
(3)..(3)
Xaa is D~Pal, where Pal is 3-(3'-pyridyl)alaninyl

MISC_FEATURE
{5)..(5)

Xaa is N-methyl tyrosine

MISC_FEATURE
(6)..(6)

Xaa is D-asparagine

MISC_FEATURE
(8)..(8)

Xaa is N-epsilon~2-propyl-lysinyl

MISC_FEATURE
(10} .. (10)

Xaa is D-alanine-NH2

20

Xaa Xaa Xaa Ser Xaa Xaa Leu ¥Xaa Pro Xaa

i

5 10

Page 13
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