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for any p@@egis FI ELD OF THE | NVENTION [002] The presgiipshinogdit i on rel ates
to anti bodies that bind osteoprotegerin |igand (OPG). Conpositions and

met hods for the treatnent of I seas such as osteoporosis, bone
‘loss fromarthritis, Paget' SA[#%&S ﬁgrﬁ?%t eopenia, are al so descri bed.
. BACKGROUND OF THE | NVENTI ON [003] Bone tissue provides support for the

body and incljadep M nehi agplibaiondidigs pRbAl TS dPRIRRMRAPT OUS) , a matrix of
col | agenous and " noncol | agenous proteins, and cells. Living bone tissue
exhi bits fhaRa Seri | &l 4 RIGRA [ : ich is called
deposi ti oA p angmbrggﬁ-q&'ddodvl\n@fdﬂgne, V\Eizfgﬁég@{'é@ﬁ?rg% ||E')‘SeHsil ?rgyglfaon. Thr ee
types of L | teocytes, osteoblasts and osteocl asts, are
I nvol vedh:é'%"‘l%fLeqé%sj?‘%fbt{%%g%urpo%t eobl asts pronote formation of bone tissue
whereas osteocl asts are associated with resorption. Resorption, or the

- dissolution of bone matrix and mneral, is a fast and efficient process

conpared_t o bgne formati on and can release |arge anmobunts of mneral from

bone. OsFE3Q Q5(HERINVENTIONed in the regul ation of the normal renodeling

of skeletal tissue and_in resorption induced | 27 Decenber 2005 WO
03/ 002713 PCIP0Z02/ 201 8he pyesest invenrtion relates tosndibodies thetbindt i on i s
stinul ated by the secretion of

osteoprotegerin ligand (OPGL). Compositions and methods for the freatment of

bone diseases, such as osteoporosis, bone loss from arthritis, Paget's disease,

and osteopenia, are also described.

"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




~parathyroid hornmone in response to decreasing concentraji g0s.,MerSahsi umion
in extracellular fluids. In contrast, inhibition of resorption is a
function of calcitonin. |In addition, netabolites of vitamin D alter the

responsi w@ Raerey bone to parathyroid hornmone and calpgirhRdisil 004]
Ost eoprotegerin ligand (OPGE), which is a nenber of the TNF famly of

cyt oki nes, pronotes formation of osteoclasts through binding to the

r ecept or bydhomenas: ke ingtances resriplion instroulated bydhe seeretivmst di fferentiation
and activation receptor, or ODAR). Osteoprotegerin (OPG, on the other
hand, i phardihyreidthoenbne maesponssf toaktreasing soacdnjrations obtalciumgorORGL and
preventing OPG. association with ODAR Thus, the amount of OPGL associ ated

W t h CDABxirgepliuial fdids. M ddntiaBE iribition Sfresorplis iseclanbioieofdrititdhihi on and
resorption. [005] After skeletal maturity, the anmount of bone in the

skel etonyp é&éiiicgﬁh%géﬂﬂité?éﬁﬁtﬁmir( DlalteriPR!réslioRlivehedO8hdrigitgat | on and bone

resorption. Pe one nmass occurs after skeletal maturity prior to the

fourth dﬁ’é%@’miﬁ%’%&% Emcaﬂsﬁéﬁiﬁ.h and fifth decades, the equilibrium

. shifts a ne resorption domnates. The inevitable decrease in bone nass
~w th advanci ars s t rlief | | es it han _mal.es dis
distinctly ag@g?‘( r at edi%?‘?{)}(&%g%%bmg (PE% I‘.:h ‘%%W@?’Pﬁ Cnci pally
~ those of casi a d Asian descent). 061 Ostegpenia js a.condition
ol at i no THEdaraY Bedeinds, nitupEs et bEsaleoens BoH0T batngtadle | vel s.
Such a condition may arise froma decrease in the rate of bone synthesis

or an i nfaceRtns aptivaigrof Nit-kB (RANKRalso gallad osteqdlast diffesentiatiomapd nmon” f or m of
osteopenia is primry osteoEgr osis, also 2 27 Decenber 2005 WO 03/002713

PCT/ USO2getivagion raceptar; erdDaR)s Ogteoprateganin (ORG) aonl theeotheeharst, eopor osis. Thi s
formof osteoporosis is a consequence of the universal |oss of bone with
age and iribiis tienformation 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




a result of increase in bone resorption with a normal r

formation. Many white females in the United States dev?l gs&gs@prfég?gﬂsatic
osteoporosis. A direct relationship exists between osteoporosis and the
I nci dencewofzobizs, fenoral, neck and inter-trochanteripgrfika@hopze 1 N wonen
45 years and older. Elderly nales may devel op synptonmati c osteoporosis
bet ween the ages of 50 and 70. é)ste_oporosis may, .in certain instances,
resul t fr‘"%%f@ﬁ%’éﬁ?@ﬁtmeé\?@ﬁ%s%?“ Sl Q%ﬁe@om@cihlswﬂb?f it would be useful
to have nolecules that can regulate the activity of OPG in

ost eoc| aSSRPPRENISIS AA@DPquEnge chiher univessal lorsvaf bone with@gemandiie dftemi ch nay
contribute to postnenopausal and senil e osteoporosis. They include

al t er at i @result hbinoreaee in Eonel resarptiomith ai nogmabyategofdohel fomatipmat € cal ci um
consunption attributed to decreased intestinal absorption of cal cium and

ot her m Miargl whiteGeniatasiin tiieedhiiehStateddaieldpsmptisidatiodstBoporosisr Apy or
dietary supplenents in an attenpt to retard the process. Mire recently,

ant i - r es Bkt reRatiofEHlh Exisk VenASerPbSEEIRTONS BAY e iREIden&LHEanp, trogen
receptor nodifiers (%ERI\/B) have emerged for theI pr%l;'/entiiqgéf fé@gﬁaﬂheat ment

of . reducqdcpang | chihitéfic f:ta[:tu'i@%ﬁh\}g&gglt? Iﬁé :&tk?lfsge}nﬁ%ﬁ"ﬁﬁr%&({}@?ley eat ment s

wi th nol ecul es that can regulate I'ng certain
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of OPGL in osteoclastogenesis.

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

postmenopausal and senile osteoporosis. They include alteration in hormone

levels accompanying aging and inadequate calcium consumption attributed to

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.




NO 13; and the light chain conprises 1) an amno acid et
forth in SEQID NO 4; or 2) an amno acid sequence asﬁggtg&f(}@%rﬁzﬁpﬁ SEQ I D
NO 14; or 3) an am no acid sequence conprising at |east one of CDRl and
CDR3 of SEQsuUBMN@Y DF, Tamd rwiveneTont he anti body interacts with an
osteoprotegerin ligand .(OPGL). A second aspect of the present invention

- provi des a heavyAcli#stn ageaedr plsithgy: preggntainvention plovides equeardibods set forth
in SEQID NO 2; or b) an am no acid sequence as set forth in SEQ ID NO-
13; . or ceppEgINGANRBYYAR 1A ata igtd ehaibnyhersinag at | east one CDR of SEQ | D NO
13-1 wherein nt i body conpri.sing (i) the heavy chain and (ii) a |light
chain conpri s?ﬂéﬁe II'Eﬁal(g’ya 'H(S;Oa&”aessequence as set forth in SEQ ID NO 14

interacts with an 1f%%% e’[s‘gégﬁi%é@e"%’iﬁ%fg%%&%%ﬁ"}éFﬁngtN@;E aspect of the

present invention pt&Vi g~ a)“dh anino acid

fortn in eo 1D N oAy o SellRnedias ot Bl SREL BN 6 e Mg ot Toast.
f CDRL and- _SEQ 14 wher ei t L.had i sing (i

The i ght chain and @ 3maSe, ithes CpiiThE bt G GRRY S (Cqnence

as set forth in Sﬁgd@% 13 interacts wth an osteoprotegerin |Iigand
(OPGAL). 4 27 Decenpe 5 A fourth aspect provides an antibody, conprising

a heavy chai @u%qieq%t L“QFFO@E%E{% wherein the heavy chain gonpri ses: a) an

am no acid sequence as se in SEQID NGO 2; or
| 1) an amino acid sequence as set forth in SEQ ID NO: 4; or

2} an amino acid sequence 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




b) an am no abi d sequence as set forth in SEQ ID NO 13; 1 No
aci d: sequence conprising at |east one CDR of SEQ ID 7?50%\/\,%%?&6%1 an
anti body conprising (i) the heavy chain and (ii) a light chain conprising
the ami no acid sequence as set forth in SEQID NO 14 interacts with an

orovides an anti body. . BolfiihseRsh PR Shaicatia o GRE. EHRARY wher ei n
N L oS R STE S SRR S B e 220D 1 el o
N0 147 Cwher oPh AT POS ARNADRR AR SPHOTCT SERICINGH SEhai n and (11) a heavy
Cnteract o w ¢ B 2R 0% BURFEREGET AR SF N CERONCRAPKLh aspect. of ¢ e
Plght chai n.  BhnaURLAS SrbRReSTy BT R LT oPe cOror SrR DR R e - "
LY ast sl F Bty Somritios e Resn Rt A 08 S Fie ROTWIRED | D NGy
13, and fHe) anirer eicli skipeence gld s abnh CANBECSED ROS e mdlersdts adheanegi on,

and V\/ner_eitn th{e seand V@Di |l e region conprises a sequence that has at
| east 9098!PARIAISORYN e ¥no acid sequence set forth in SEQ ID NO

L4, ond (o) wher el n A hmAnkibodt! Beracha hLbual pRRiEaPLet efid |1 9and

(OPA). The first variable region may c rse a sequence tnat t | east
95% | dent iR IEING R AbAIA@Nd adishuehabe weteif tetlight chaBEQmPidd® 13, and
the second variable region can conprise a sequence that has at |east 95%

identity to theaarim adssehupageascet i6ah if SEQMDIND:SEQr | D NO. 14_ The first
vari abl e region can conprise a sequence that has at |east 99%
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. ' | '
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identity to the am no acid sequence set forth in SEQ I DZ'}'\IQecéﬁberaibg t he
second variable region may conprise, a sequence that has at |east 89%
identity to the amino .acid sequence set forth in SEQID NGO . 14. 27
Decenber 2005 A heavy chain may conprise an am no acid sequence as set
forth in SEQID NO2 or a fragnent thereof. A heavy chain may conprise a
vari abl e regi Or"e&{¥ CBaIN SRAYSTORMITISE & BHNC RAErSEAHERases At forh i IBn can
conpri se NaN2 dfiaPagifiérd tBEEUE R BeadSchaft mhg dofhprite 9ERMBENSgioh3rdl a @
fragnent thereof. A light chain nay conprise an am no_aci d sequence as set
forth inC@ﬁ?ﬂtlﬁeg'l‘{b‘ﬂhe%‘?méh?Wﬁ@?%fe@%i?'%??quq YheMRA9 FREHEEERpri se an
am no acizg seEEHRCSEQID NEBM A Rt ffagnienbirdd® NO 14 or a fragnent thereof,
Si ngl e chain antibodies may be provided. Sjngle chain Fv antibodi es may be

provi ded. Fab/dI9f BlRiR RavccAMmise Arovmiepod-suensk Apsat PehiawaR Br ovi ded.

(Fab') 2Ncaunbr BaekigRentBerdd® RNighti chem méy saveicarnsRfetack] sdfignés gsent
i nventi on ‘.pfr ovi des_a pharnmaceutical  conposition conprising an anti body of

‘the i nveftiBA? B YHAMAL I¢iF 21Tagmmebtete%n may conprise a .therapeutically

+ effective anpamgleotharNamibolRediay Be SRdedASPER! dIRFEN hEifodRRMPASHd | On May
conprise an. aat; gogé@tegi OPG. and at . | east one therapeutic agent selected

frome 2PHEE e 8L PEIdes bt/ andbediov 1Y bs RIBYieedndt Fhogeni ¢
factor, thtbvsleemays: godakd factor-p (TG--0), an interleukin- 1 (ilL-1)
inhibitor, Um KineretTm. a TNFa inhibitor, a soluble TNFa receptor,

Enbrel Tm an AnfPYePNFLSRALY BHd)S RERPUalWTRioNa PEPMELSa At PRBERACCHIIGRAT at hyr oi d

hor none, céfip&aranoghniiristighal ahtnodpicl tRofvemn A phafdddaxticd dohpbspae rel ated
protein, an analo f a par a[t hyroi d hornone rel ated protein, a
prost agl giYicpmpise a therapeutically etfective amount of an antibody to OPGL.

A pharmaceutical composition may comprise an antibody to OPGL and at

least one therapeutic agent selected from




bi sphosphonate, an al endronate, fluoride, calcium a nogy Déﬁ%%bsgzti -

inflammtory drug (NSAI D), a COX-2 inhibitor, Celebrex

i mmunosuppr essant, nethotrexate, |eflunonm de, a serine protease inhibitor,
a secret oer{gjt/Jk%gt e protease inhibitor (SLPI), an IL-6 inhibitor, an
anti body to G820 1L-8 inhibitor, an anti body to | L- 8ECTA¥SpReI4I8
inhibitor, an IL-18 binding protein, an IL-18 antibody, an Interleukin-1

converting eabype n(drﬁﬁ)gémﬁfélcﬁﬁmans%mfdd%@%ﬁ%&cﬁ-:ﬁw-é)g% ﬂ'fteée&@.’ an
0 r . a

FGF nodul ator, a PAF antagonist, a Kkeratinocyte g cto
KGF-rel at ed mpleg uhidbiter, KCTanRAEIAMO L TNFq R tei nase (MWP)
nmodul ator, a nitric oxide synthase (la\1IOS) a m{?&i)gtaorgr%?lﬂjgé %gﬁlr%lteg?orof

gl ucocor | CofbieRech b TNFRSh Y PIRdAficAHaTRIE7 REER! O yo A, DA at or of

| i popol ysaccharide (LPS) |evels, a noradrenaline, a nor i metic,

and a noradr I-pe teL,. A fir i ost eopeni.c di sorder
may be provilgde}gr{dngb?r!g?ﬁg'ibﬂg@ Eggﬁétﬂﬁé%rﬁgné %ﬁé‘lraﬁg’(@aﬂo(@ﬁ?q%e@t?%cti ve
anount of an : | tr in n,ost eopeni ¢, di sorder can

. conpri se admrﬁf&sdt_'%ﬁﬁngal gﬁipﬁ‘n@%ﬁ?‘?l‘%ﬁﬁéﬁ%ﬁ%@? Projqin. & peopt & 2005 A

t hod of t | ] dition with attendant b | 0SS i
pat i ont “can SanseraaRatre AEERA. SRR k@Bl oo on. A mothod
can. conpr i od e BNRFR0BL 4 GO PReb! SRRt B R oot hod of
can. compri se adm Al Steriind 8 phdr raCeut ! EdP" CoUEK Ty UReCA et hod of
phar maceut | CATRBaREEL i BB rbReZ RISk AR RrOGRsRaTURtor A the

- level of OPQ. in a, biologica sanple e provi ded, conprising
contacting tHE T EREPS aﬁ%%ﬁ%@g@%ﬁ)-é“dht%‘“ﬁ@ﬂ@f@?“@ﬂm@m tortesent
- invention preoxémta_g & t hod of ézld%tte ting the

tfor, an antib o IL-8, an 1L-18 inhibitor, an {L-18 binding
protein, an IL-18 antibody, an Interleukin-t converting enzyme ({CE) moduiator, a
fibroblast growth factor (FGF), an FGF modulator, a PAF antagonist, a
keratinacyte growth factor (KGF), a KGF—re{ated_ molecule, a KGF modulator; a
matﬁx metalioproteinase (MMP) modﬁlator, a nitric oxide syﬁthase (NOS) |
modulator, a modulator of glucacorticoid receptor, a modulator of glutamate
receptor, a moddulator of fipopoiysaccharide {LPS) levels, a noradrenaline, a
noradrenaline mimetic, and a noradrenaline modulator. | |

A method of treating an osteopenic diéorder 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. | '




| evel of OPG. in a biological sanple conprising cont act'ﬁlg Las,s38Le W th
the antibody as defined above. A ninth aspect of the presgn‘%}ﬁ? nven%l on
provi des a use of an antibody as defined above in the nmanufacture of a

medi canment for treating an osteopenic disorder }n a pat | gng. A tegtepi ed
aspect of the t c| tio ' a.use n_an 0 as

abgve in the ﬁapﬁggﬁggto&bggtg% %n ﬁg%ﬁ@é#?&ﬁ?%%ﬁoq W@Ef?ﬂﬁ%&tbﬁ’% %3?1{?&?ory
condi t i onatignt kam terepreradnjoistering 8 phanmmaceptital emhpimmnlel nt t gef rrg(rjr: gaggﬂté
further conpni t e . age. e

nor phogeni ¢ féc'f\gtr%,o ¢ otf Irtrgns _o?'%g%%n@% Eééﬁat&%%g?'&éét?%-gﬁ_ ek na

i nt er | eukéttent can cormprigergrininisiering alphamagceutidal eompddiforanaki nra, a TNFa

i nhibitor, a gol TNF3 _rece nbr M .et aner.cept an_anti- TNFa
ant i body, Remicgﬁ% #n?ﬁ%tﬁng%%%atﬁgE?ﬁh%% b"id%, P t'eB r%a}nhf OFd®® hor none,
an anal ogdwinisierprar apheymacelticarqonpesitian pathatityentord hor none r el Ftt ed protein,
an anal og of hyt 0l r e protein. .a, prostaglandin, a
bi sphosphonat %, nglh%gl ée(fn@értg%ggeggg ?Yj%r(%fgtg,selﬁa‘ 7 th%ldgécarllgﬁgné:ﬁee ydéjl? _
. anti - i nf pevivet osompriginggropiesdihe samP@Xwith ambitikotipr |  Cel ebr exTM cel ecoxi b,
Vi oxxTM rofecoxib, an inmmnosuppressant, nmethotrexate, |eflunomde, a
serine prot eadB eighf BsRest of the prsepbingeytionauRvesa @ Wmtmcbafs@etiqﬂgfbh% or
SLPI ) , *@0ell & 6pERNIbE tohlogiat AP QEMplOn lofitacitly. - sBmbNih s+ an
<(31nti bz)dy'@'?%l ﬁégma’r? ?L%%gli nhiﬁbid[ or, gr{ In% 8 alglﬁ'fl’.lbdl ng_sprrngt e\an, an |L-18
ant i bodyantkgdosa deimedioibosddul at or, a 4- 11313/ 4-11313 |igand nodul ator, a -

CD28/ B7 noduh ati o, &40 @[H.Q - I ey c¥o 1V r, an
AGP- 3/ TAC/ BAAE@%EH%%SI at oﬁh, an%ﬁ%@hﬁipﬁ?\?&bcso%\%eﬁ % gnzynﬁfCE)

‘modul at ofiefingd ahayeob| Bt Menuiaciirg &f taomedigRent far Egtinm dul asteaper)ac PAF
ant agoni i ibhocyte 8 27 December 2005 growth factor (KGF), a
KGF-?eI a?g%rdﬁfoilkga(r:%ne?pa KG- nodul ator-, a matrix netalloproteinase (MWP)
nodul at or, a Mitepthcasprridel Bpneraseid I0Ve0EpPn moeNidiest aruseaof an antibody as

defined above in the manufacture of a medicament for treating an inﬂarhmatory
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




nodul at or of glucocorticoid receptor, a nodulator of gl 39@ or,
nmodul ator of | ipopolysa ccha ride (LIPS) levels, a no;éta renﬁ]bleﬁgg&’t
noradrenaline mnetic, and a noradrenaline nodulator. An eleventh aspect
of the present invention provides a use of an antibody as defined above in

t he manuf act ur d|c r atlnga conltion wth
at t endan¥'® Wghefe?t%s %Eﬁ?'a%ﬁier@? caWﬁﬁun’ﬂr taherTJa Monpri ses
at | e?stmemﬂomrb’errmpeL(MMP)agmmasﬁJ achiatt bxudemsaynthaee (M) hagdulator,fact or,
transform h I_euki n- lL-1 |nh|b|tor
Lo o PR oo BflcRie et o filat B R Bobel & AReUBhcept of
Enbr el T"of lipbpoigsazelpdride (&ﬁ’S&}lﬂﬁversThlﬁmradrbndﬂmdya rideadrerzatied 'mimehé,| and arab, a
D2E7 ant i bo&%hﬁla parcgjtht}érm d hornone, an anal og of a par at hyroi d hor none,

a parat hY78 ated protein, an analog of a parathyroid hornmone
rel ated prot efmelesenhaspedichtiv present iniesper Bisivisiea eeusef a5 @HkPSnas e,

fl uor dedefﬁ%e eug)% ﬁtﬂé’ §rﬁlﬁ£<9%r%a§; %&kﬁ%&% ttPéaYthdJrPQu{oh‘%hPé a COX-2

i nhi bi t of ecoxi ecoxl
- mmnosugprdti@sa\mmh attendant rispat less liefd @ﬁtiﬁ'ﬁtdéherams@ﬁl ﬁ@dﬁsﬁ@@@bwhehhl bi t or,

Secr e&cﬁﬁ [yrlseg’ galf Re%y gn{fhgpaﬁ)%ﬁﬁ% hgg'tjlttgc—ﬁéﬁfecf I%rﬁ I3 borﬁé’mbl‘ph@géﬂb 'f&t@ro r, an

a'ntl bod an ant
i nhi bi toh"anmn’ilﬂg mO\Mhn(ﬂiqfﬁy r@CE-H, am IF@'E%'ﬂdnﬂllLbﬁdWh'*ﬁtﬁr OM@VSOX4OL

oy 21 Oknefbtde dn ?Eﬂ%é 4 TRBLAA0P S8 TRIFa BSHBOERSEmIBAHLREE . 2

CD40/ coatrerE ul'at or, =73/ TACI | BAFER
nmodul at oan aati-TINfioe ahtéekly, nRﬁﬂmd&é“ftanﬂ!gfn@ﬁbzw@?@7CE’)lt'W§MuPa@@fﬁfh)’&)'d

fi brobl agg F%Q‘Man V\%rﬂa?c}gorof (ﬁag@g&dﬂ?ﬁamulaafpg hﬁo.ﬁ’ﬁﬁorﬁmnégmtéa a

ker at i nocyte gr 0 act or rel at e nol ecul a
nmodul at oprofeia amtanalrg ofes aidratpyrotde hamzane( (alARpd rﬁﬁ@lfﬁlnata)PrOSé@Q*ﬁWﬁ c@ oxi de

synt hase,, gyga%r @la%tﬁéndr@natm}grﬂEoé u@fmgb%ﬂ%@érbzdgpérql SRRy 2

nodul at or anmat e recept or, ator .. opol ysaccharl de (LIPS)
| evel s, drugofNEAIBhahi GOX-2A imfabitedr Q@Jﬂbl 2" nEeleeah, ‘é'ﬁ?ﬂx refeeed-edal i ne

gﬁ?:“bgggirmm&]o%ﬂﬁﬁr&sgnﬁsH%%otr%&atEPQeMrﬁﬁrﬁcﬁE, LNEAtd ORofRBOY] HRDiter, Use of an

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




defined above in the nanufacture of a nedicament for tregap.pg. rliejpprt oid

arthritis in a patient wherein the nedi canent further conprises at | east
one therapeutic agent selected froma bone norphogenic factor,

transform ng gromh factor-P (TG--P), .an interleukin-1 (I1L-1) inhibitor,
| L-1ra, KineretT anal ki pra, a TNFa inhibitor, a soluble TNFa receptor,
Enbr el Tl\ﬁargti‘gr?w J@HP?nearfeg'Fﬁq PIRIEN. ofit PRS'EgIaNdiBN & iephosphanatsi Aab, a

D2E7 ant i derdyyonae, piucaitiay ealtidmher ﬁBﬁl@ter@ﬂlalad}ﬂiLi@ﬂ}an%at%rypﬁl‘L%f? h%s:eAlbf?n,me ggggy a
cenoer

par a. t hyroid hormone rel ategd protein,  an,anal og of a’8a

par at hyr o'eagr?gif‘h@ﬂ%ﬁ rd’&?eﬂ% 29 c«??“h; Vigxa" o xiesgiikn @n immbingsuppiessshbnat e, an
al endr onahethotidxats, ieflenoraialbch S&incfproRBss infibRbd alsedBidry ictkd Riage dr ug
(NSAI D), i2h r(ﬁ oxXxTM rof ecoxi b, an

- 2o nhibitor, Cel ebrexTM cel ecoxib, WV .
i mmnosuppr'%'g)s?gﬁ&ﬁ' Wpﬁdpg'g At a7 af‘@?qd%%ﬁ‘i‘%lé"," - Ssiphibiter, gp anilesdy 1 nhi bi t or
a s_e(t:)r gt dLg, :asmgd)&}'mﬂ)itpr, Q!‘n_aaﬁlfelbbihd]ﬁ@ piotet, a(rﬁigﬂg)antiﬁﬂd*tarﬁos KAGYORU4 | Lb%, an
anti body to,|L- - ahi bitor, an antibody to - an |L-
i nhi bi t grr?°da“hal‘?rL?1‘§?%¢‘)ﬁa1i8q‘#gn%“8t’EP?H'G‘% 3 ‘ED%%’BA%W%%% aDENGHARIKA0L
D10/ CDI0] ol 2t or A 1 OOh BT Todul Bt o e A 3 R
ulator ... an ul ator, an - /
rocul at on eI L BRleir e d reachiang J Feblp P Wi EioR () an
fi brobl asiGRgmouiatof, acRAR afthbnist, & Rerabifdcytgholvi fattor KEW aHBRERESt . @ ‘
ker at i no%ﬁec %r owi(g fa_cé@rt E% . a KGE-related nolecul e, a KG nodul at or;
a mat ri x "tarT shFGFRddaor Mvjdtie Bigfalppiteinasg (MMR) medilatorsg mitiase ( NOS)
nodul at opxida sputtadeaiND'S)ohoduiaten @ahddulRbf GRESESMYoid AecBBW! Afakula®f
i popol ysaccharide (LPS) |evels, a

glutamat e, receptor, a modul ator of i ( i

nor adr engfiﬁggglf?%o?e%w%aﬁ H@O?Fﬁ?@fi gf lipapesasehaiice bPohelendlaul @t or . A

g h;_rtegnhﬁradﬁb@tﬁte,ﬁhoﬂiﬁew’}fﬂiiﬁé@rﬂheii?@ﬁﬂfair@?‘ec@érﬁﬁﬁhé‘fﬂ*ﬁad@lé&%ﬁ of ag ant:body as
ef i ned above,i.,n the, manufacture of a nmedi cament for treating bone | oss

" associ at ed mﬁttﬁ'dgﬁ'ﬁtgéspeﬁﬂ(@?—e Ef@é@fﬁl’%’@ﬂ’@‘—o“ﬁ% EFF??JPfe a”tﬂmdy as

defined above in the manufacture of a medicament for treating bone loss associated

with 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).
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- di agram

- [038] Figure 12 shows dose-dependent in

[027]1 Figure 1 shows a cDNA sequence encodi ng the aOPG- i eavy
chain. (SEQID NO 1). [028) Figure 2 shows the am no ac2|]7' %de%gﬂub%ﬁggo%f t he
aOPG.-1 antibody heavy chain (SEQ ID NGO 2) [029] . Figure 3 shows a cDNA
sequencewaympoizng the aOPG.-1 antibody |ight chain ( $e@ushzdaiC 3). [ 030]
Figure 4 shows the am no acid sequence of the aOPG.-1 antibody |ight chain

(SEQ I D NO. - 8b 27 ce r 2005, WD,03/ 002713 PCTI US02/ 20181 [ 031]
Figure 5 shomia%ﬂschena iggre gﬁ’?"@rﬁ ﬁhﬁﬁwmpfme%rbmp%ai n

expr essi 3n {)I asm d aOPGE.- 1- Kacﬁgal DSRal9. [032] Figure 6 shows a schematic
ght ghain expession glasmi B&LchKﬁW¥RBSB§§9-on pl asni d,

aOPGEL- 1- | g&1 pDSRal19. [033] Figure 7 shows dose-dependent binding of
aOPGL-1 to coat edrigimg 6shawsa sghesuitic Biagam of treha@BGEpElnGd ¢ bi ndi ng
of aOPA.-1 to nenbrane- bound OPGA.. [035] Figure 9 shows inhibition of
aOPCGL- 1 Ihieauy oitpit @xfRSkion pesmid] dDRPGP1Ay62/pDSR@Igbl e OPGL. [036] Figure 10
shows specific binding of aOPA.-1 to OPG.- coated EIA plates. [037] Figure

[035] Fi gure. L2 bhovs. Goge. dononaene o b o O B 8™ To cDAR by

aCPG.- 1. oPGL-coated EIA plates.

[034} - Figure 8 shows specific binding of aOPGL-1 to membrane-
bound OPGL.
[035] Figure 9 shows inhibition of tOPGL-1 binding to OPGL-

coated EIA plates by soluble OPGL.
[036] Figure 10 shows specific binding of aOPGL-1 to OPGL-
 coated EIA plates. | |
| [037] | Figure 11 shows dose-dependent inhibition of osteoclast
formation by aOPGL-1,
[038] Figure 12 shows dose-dependent inhibition of OPGL binding |
- o ODAR by aOPGL-1.
[039] Figure 13 shows the mean serum concentration time profiles
after administering a single dose of aOPGL-1 to 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.




[039] Figure 13 shows the nmean serum concentration tinmesppaidihss 20akt er
adm ni stering a single dose of aOPGE.-1 to Cynonol gus Monkeys. [040] Figure
14 shows the nean percent change in serum N -Tx concentration after

adm ni st e¥g ;@1 si Nngl e dose of aOPA.-1 to Cynonol gus dafkeNms® 27
Decenber 2005 WO 03/002713 PCT/ US02/ 20181 [ 0411 Figure 15 shows the nean
per cent changia i§1 urine_ N Tx oncentration after adm nistering a single
dose of aOPGLIOH o oyndrigg s showsites meap pexentrianae ingigd MX ant i body
positive and negative serum ~concentration tine profiles after

adni ni st éonpgnteation ffeeadmpisisteringacringle dose of aPRGlo1 tpSynemdlgys. [ 043] Figure
17 shows the am no acid sequence of the aOPA.-1 antibody heavy chain :
vari abl e Menkeysr (SEQ I D NO 13). [044] Figure 18 shows the anino acid
sequence of the aOPA.-1 antibody light chain variable region (SEQ ID NO
14). [045] Fipa2g 19 siRyweasaholscantibodyepdsitveehd rHegativil Sshugli on of
aOPGL-1. 1046] Figure 20 shows the serum cal ci um percent change after

ad, m ni stcehbdiirafiof tift sroMes atef adiisterihgsifyle 4058 bEYOPEROKRYS. [ 047]
- Figure 21 shows the nean serum Al kal i ne Phosphat ase percent change after

adm ni st ghjng iNGhieyeose of aOPGE.-1 to Cynonol gus nonkeys. DETAI LED
DESCRI PTI (%Q %QR%ERTAI NyPREFERRED EMBODI MENTS [048] The section headi ngs

used herein afo%si or or %duré a\tYis?lBﬁlls 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.
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- provi ded, t'he nonmenclatures “uti

purposes onlyand are not to be construed as |imting thg;sudblaet, JHREL er
described. Al references cited in this, application are expressly
i ncorporated by reference herein for any purpose. 10 27 Decenber 2005 WO

03/ 00271y sshbddeP2/ 20151 Definitions [049] Standard tpeghRifHées may be used
for reconbi nant DNA, oligonucleotide synthesis; and tissue culture and

t ransf or B%,H on (e.g., electroporation, lipofection). Enzymatic reactions
and puri fYYRYYAR t echni ques may be performed according to manufacturer's
specifications or as conmmonly acconplished in the art or as described
herei n. The f @48Joi ng tSiendarddechniques mayhedseddfor recpribinape DNA! | y per f or med
according to conventional nethods well known in the art and as descri bed

i n var i owliggruseatideasynthesis carebiéssuticuliureefngrtemeRembtiar (ge cited and
di scussed throughout the present specification. See e.g., Sanbrook et al.

Mol ecul arelddtraporegionAijofddtioR) EnzyiMatit #badtidhs 84 purfiRbtlon fRhhidgelar bor
Laboratory Press, Cold Spring Harbor, N.Y. (1959)), which 1's incorporated

herein ané)Pﬁ@béﬂ@r%é‘d%fcc@ﬂ%ﬁhd%?rﬁ&ﬁﬁact%r‘@%Eﬁ@@f‘aﬁibﬁé Br gg&&@h@nms are

| I'zed I'n co ction w ( e | aboratory
Cher st oeoapipred IR REPorte delafbul hefn -1 oRidning BYPHEGES Fadi"her oi n are
isedf or Pressaifedlnate BRETED) et sbobnlnd osonvoriionabpetioteal - T
he U1 11 saavm i BE e dentned Mvasioud gRnod) ad Gork e f ol 1owi ng
torms, unlese of herwi se ndicated, hall be understood Lo have the

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




[051] The term "isol ated polynucl eotide" as used herei hshakdmp a
pol ynucl eoti de of genom e, cDNA, or synthetic origin or sone nlf[;%gé%ecenber

2005 WO 03/002713 PCT/ US02/ 20181 conbi nation thereof, which by virtue of

I tS ori gy dsgr7id sol ated pol ynucl eotidell (1) is not %\ﬁﬁ%g%,ﬁgﬁd wth all
~or a portion of a polynucleotide in which the "isolate pol ynucl eoti de" is

found in natur i s Linked .to a .polynuclgotide which it is not |inked
to in nat® ,magion%%re&gérguﬂb@y’ﬂg%% 'Fsr'PrYQéT @Pg'sgia?%%m‘fd@ﬁﬂﬁrgér sequence.
[052] The term "isolated protein" referred to herein neans a protein
encoded H§NerH§goCcA ﬁﬁﬁfa Riviion §f a pplynueeetidedpiwgiich the "iselated conbi nati on
thereof, which (1) is free of at |east sonme proteins with which it would
nor mal | y Asdynugleatide” (i found in satune,i(3) is jinkedste apolgnunieotide avhidhritisfrobm t he sane
source, e.g., fromthe sane species, (3) is expressed by a cell froma

di f f er entlinkeptecinemture; o (3) doeesotwoturds aaturé as pattwf a.lafg@bsdquéhes.t er m
“pol ypeptide" is used herein as a generic termto refer to native

_proteins, or pEMences THpenhdkolaiel Rbici sefendditd hortin meask 8"
- substitutions of one or nore am no acids of the native sequence. The term

Upol ypeplgrétein eHcped By NS $6conitfitaidt RNA, 37 sfifRslid Hiifin Elé‘%ﬁ?ft{\% SEQ ID NO 2

and -SEQ I'D NO. 4), or sequences that have deletions, a ons, and/or

d SEQ I “that | s’ additions, andior
cbod mese e Eon BTed WERA TS ) Rl et Biacios MRRBH R ot obu 1 n

enbodi nents, t

rmanogl S5 TOTBEEe b, 8 efecoily e Bloslp Bling vanles Sape or '

fragnents or anal.ogs,thereof. [0541.The term, nat | I y-gccurring"” as used
herei n aSPWGEi $-8d fiol thes35mg gachqse( 1S eXRIes93d hva%ﬁéll[ﬁ% afliffeentct can be

found in nature. For exanple, a
species, or (4) does not occur in nature.

[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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pol ypeptide or pol ynucl eotide sequence that is present bfraR.QhGHHEM
(i ncluding 12 27 Decenber 2005 WD 03/002713 PCT/ US02/ 20%8?% %@ruseg)% t hat

can be isolated froma source in nature and whi ch has not been

I ntenti ongl dayod¥eAi fied by man in the | aboratory or ot heqwsefolsi
natural l y-occurring. [055] The term "operably |inked" as used herein refers

to conpo hat_are. in el ationship permtting themto function in
“their int@ﬁ@%g) t“ﬂﬁ?ﬁ@?":*s%ﬁ%‘ffé’éﬂﬁ|s€ﬁf% InGake AN é@b”gﬁt‘c‘@ﬂ% €8Bbly |inked"
to a codin .seq ence is ligated in such a way that expression of the

codi ng seltrEesa K@“O fad Ry man imtnerlabyatary poptbemispianabirallyweawrmings cont r ol
sequences. [0561 The term "control sequence" as used herein refers to

pol ynucl eot i dd08dquencebradermioperablyfinked” ashusedsherais séfers tand pr ocessi ng of
codi ng sequences to which they are ligated. The nature of such control
sequenc escampongintsf tbat afe rea délatipnshioparhittihg tenotogfanction in Awdidntéindgdt o certain
enbodi nents, control sequences for prokaryotes may include pronoter,

ri bosonal mbnmeli For exdraple 2an dortral 8equdnki "operably lihked"ite @ dodilgence. Accordi ng
- to certain enbodi nents, control sequences for eukaryotes my include

pr onot er sseqabfcd KAGALE iPsida Way @ﬁ.ﬂ%@és@ﬁ%ﬁﬁi@&dﬁ%@é@@é @ embodi ments,

"control sequences" can include | eader sequences a usi on partner

seq_uencesach[éq,@g]u{}aﬁﬁcgnggitgb%@@hg?ﬁﬂ%@@é%@?éiﬂw fncgd to herein neans a

polymaricformo _ _ assm'l_ength. Inpertain
Todi 1 ed 1 or ol er ¢ her B crorfT e ke B Ao oingl e and
herei n 1 HOVNEECHSEtafrse BRlED I TeCbMe TS CERIPRIOINGE || nked
- together c%éinrg]asteldtrlglgc!eg to which they are ligated. The nature of such control ‘

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
siranded forms of DNA.

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

naturally oceurring, and modified nucleotides linked together by naturally
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.I ncor por at ed W

13 27 December 2005 WO 03/002713 PCT/ US02/ 20181 occurringey Qr%é}r 005
non-naturally occurring oligonucleotide |linkages. digonucléotides are a
pol ynucl eoti de subset generally conprising a |l ength of 200 bases or fewer.
I n cert aiwp empead ments, ol igonucleotides are 10 to 60 pchARGShd) | €Ngth. In
certain enbodi nents, oligonucleotides are 12, 13, 14, 15, 16, 17, 18, 19,
or 20 to 40 bases in length. Oigonucleotides may be single stranded or
doubl e sofeemHeg, ansl/gr nandiatyrally eecLying eligesueieetidedinkagesa gene nut ant .

A igonucl eotides of the invention may be sense or antisense

ol i gonucOigohdideotides ¢ apolyntdestidersubsetgeneraltyoomprisipgradengtbtafdes” i ncl udes
deoxyri bonucl eoti des and ri bonucl eoti des. The term "nodi fied nucl eoti des”

i ncl udes 200diased brifewven inhcerail drmisodimentsy bidonugieotidesarariogo ®dps and the

| i ke. The term"oligonucleotide |inkages" includes oligonucleotides

| i nkages passdinaéngtAh F 8&1eiiPeMbediirRnts) bigeiRlcetiiédaeafe 13pWsIF) qeosel enoat e,

phosphor odi sel enoat e, phosphoroanil ot hi oate, phoshoranil adat e,

Ros: " 14 Gobt i 9527 W Basdelif igrighf Ofschgefie el B Sinckt 99 88ha) - St n

o EhouoeShBREE g W BRI o o pdle i, ey O v oot on
pobr o oy dectbRd o o B Y oo P Gy
ncor por at ed B0} ef er et IWEH MatirabLrssE S MUPEIPRERIEo: | de can | ncl ude
a |label for detection. [060] Ildentity and simlarity of related and
pol ypept Feexyribanugiectides sad riponugleqtides. d hejemm dupdified medeotidegth net hods
i ncl ude, but are not limted

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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14 27 Decenber 2005 WO 03/002713 PCT/ US02/20181 to, thogg E%eg@,lr i rbﬁb in
Cormput ati onal Mol ecul ar Bi ol ogy, Lesk, A M, ed., Ofor i 8?5 )§ Press,
New York (1988); Bioconputing: Informatics and Genone Projects, Snith,

D.W, ed i ¢ Press, New York (1993); Conputer SiaSe;0f Sequence
Dat a, PaWt0 ,E'@%E{r:‘fi n, AM, and Giffin, HG, eds., Eﬁr}gﬁz?o%ress, New

Jersey (1994); Sequence Analysis in Mlecular Biology, von Heinje, G,
Acadeni c tertkese desgrtrad inSeqropitationah Mojasular Bialegy;, Lesk, iAol @d,, Gaforthd

Devereux, J., eds., M Stockton Press, New York (.1991); and Carillo et al.,
SI AM  J. Unversity dPréegs, iNew Y8k (0938} BR88nputings Lifoimatice mndGenmpieods t o

determ ne identity are designed to give the |largest match between the

sequencePréjects, eSmittid o ded | Acaedrmic Fress, NeW WorkY1998)eCempater bed in publicly
avai |l abl e conputer prograns. Preferred conputer program nethods to

det er m n@AnhRSHoF BEqhaiceasaal e CRM.I ! . imted to,
t he GCG %rn oggam pagkage, i ﬁbm?thﬁdﬁpﬁ?nDégﬁ gﬁ;mné'?ﬂgl’ ?ggNﬁgﬁfanhAci d. Res.,

i ol B AN IR e e g i AR, o551
#%?gg?hélf lﬂﬁc&%@\?ﬁ#&?ﬂ%@%ﬁ%ﬁ% gl £ élﬁa%@ogﬂfé ddsr Manual
(1990)) . DP¥e e Seoult ShPAA i NeW LirB ol e hAEGadios oSG To-
determine jdentity, EO_GZ% Certain alignment schenes for aligning two am no
aci d seefu‘é?ﬂf’@gM%‘}-' 840y (198%he mat chi ng of only a short region of the

two sequences, and this small aligned region may have very high sequence
identity 15 [061] Preferred methods to determine identity are designed to give

the largest match between the sequences tested. Methods to determine identity
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 et al., Nucl.
Acid. Res., 12:387 (1984); Genetics Computer Group, University of Wisconsin,
Madison, WI, BLASTP, BLASTN, and FASTA (Altschul ef 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 wellknown Smith Watennén algorithm may also be used to
.determihe identity.

[062] Certain alignment schemes for aligning two amino acic_l
sequences may result in the matching of only a short region of the twb

sequences, and this small aligned region may have very high sequence identity
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27 Decenber 2005 WO 03/002713 PCTI US02120181 even thougfy phalfdrSob9
significant relationship between the two full-length sequences.
Accordingly, in certain enbodi nents, the selected alignment nmethod (GAP

progr a”)wyols)o sHf/sult in an alignment that spans at | egghRfh et guous
am no aci ds o? the target pol ypeptide. [063] For exanple, using the

conputer algorithm GAP (Genetics Conputer G oup, University of Wsconsin,
Madi-son, énen, though theteyip sptsighificanbrelatiohship betweendhe émo fldgngthce i dentity is
to be determned are aligned for optimal rmatching of their respective

am no acisdguéhtes, "Ambrdivagly, 9 aertain @mbdeintsnie, tesisdiyctet Rbigaheatrméthal. | n
certain enbodi nents, a gap opening penalty (which is calculated as 3X the

aver age qGRopRigrarh)\ill réseRiAan dlgmaemahat dpans BElea¥s®esntRLious he di agonal  of
t he conparison matrix being used; the "diagonal"™ is the score or nunber

assi gned 4in83eiiskf ifek ' igd match by the particular conparison
mat ri x) - égﬁd a gap extengﬁgﬁﬂggﬂge?y (which is usually 1/10 tines the gap

o2 are” ubed 19800 undir st SEHE Yt SORpdHR AU RHECAEN GRS ren o &
SR RGN G, Tab ity o7 B oo, e B 6 e et
ity kb 559 o T b o s b 1
enbodi nents, the paraneters for a pol ypepti de sequence conparison include
the fol | d0RREING A Qw‘r. reshactive aminmegide tﬁ%@matctled span’, ® dete,rnqasd by3- 453
(1970); Conparison matrix: BLOSUM 62 from Heni koff et al., supra (1992);
Gap Penalthg algogthgyp In cergain embodimegnts 4 gap opening penalty (which is
calculated as 3X the average diagonal; the “average diagonal” is the average of
the diagonal of the comparison matrix being used; the ‘fdiagonal" is the score or
humber 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 Proteirlv 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 pblyﬁeptide
‘sequence comparison include the following:
Algorithm: Needleman ef al., J. Mol. Biol., 48:443-453 (1970);
Comparison matrix: BLOSUM 62 from Henikoff ef al., supra (1992);

Gap Penalty: 12
Gap Length Penaity: 4
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16 27 December 2005 WO 03/002713 PCT/ US02/20181 Thres rity: 0
(0651 The GAP program may be useful with the above par a@e?%ﬁmb@r@biertal n
enbodi ments, the aforenmentioned paraneters are the default paranmeters for

pol ypept “Qfosﬁmpﬁrl sons (along with no penalty for enggaRsIngdiSi Ng the GAP
al gorithm [066] As used herein, the twenty conventional a?na) no aci ds and

their abbreviatigns foll nvent I onal usage. See | nmunol ogy--A Synt hesis
(2nd Edition, ?% &lpd’g\gﬁ'ﬂ OR Gen, Eds., Sinauer Associates,

Sunder | and, I}/@@ (199#&% A\éx_gm ch IS i ncorpor at ed herein by reference for
any purpose. r eoi songe & ePrgaranpmayibedisgiyl with thg akove nakemeters.
conventlonal am no aci ds unnatural am no acids such as a-,

a- di substincattai eRbedimentsdthe alpremeptioned prrameterdsie theadafauliaci d, and ot her
unconventional am no acids nmay al so be suitable conponents for

pol ypept ipasamsters far polypepiide Comparisons (aléhgwith s pehaltyfbﬁemdlgms)onal am no
acids include: 4-hydroxyproline, y-carboxyglutamate, s- N,

- tri met hylusjrgy the GAP Migueitingl | ysi ne, O phosphoseri ne, N-acetyl serl ne, N-

- fornyl nethi oni ne, 3-methyl histidine, 5-hydroxylysine, 6-N nethylarginine,

and ~other sidgeyr ami nﬂsﬂ@édﬂﬁerémdtﬁerﬂueﬁtyﬂfdn%nﬁcﬁ:aﬂadm S gugyproline). In

the polypeptide notation used herein, the |eft Irection is the am no

term nal thél éﬂﬁ%biﬁﬂoﬁé‘féllb\b%oﬁ\!rém&nélgig i 585 hAk bﬁgg ﬁ{h%%y term nal

direction, in accordance wth stan usage and |on [ 067]

St | Yond BUfeR ERECELLBSAAINR Wk ) e%'hg'ﬁ% AR y SHariEng. hand
f_“hree\c/t Id?Ma%’tsi ﬁ)@qglh h%: l@fh%gr%opa?ety ngce-llnegytr reference. ?o?‘%%?%ulrp%sreef erred to as
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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27 Decenber 2005 WD 031002713 PCT/ US02/20181 directi O”ZPbe%Qn‘?be‘?" pg&ldi tion
of nascent RNA transcripts is referred to as the transcription (%rection;
sequence regions on the DNA strand having the same sequence as the RNA and
whi ch ar ggpsfogz7ifie Vend of the RNA transcript are refphRehdogsias "upstream
sequences"; sequence regions on the DNA strand having the sane sequence as
the RNA apd which_are Tto the Tend of the RNA transcript are referred to
as "doms‘ﬁ'ﬁe@gﬁﬁ‘ Qgﬁd%s ‘t[M]“aéﬁ?fgg%ifﬁﬁsé’“E?ﬁ'ﬁfﬁafﬁffﬁ‘élt%%ﬂlei tuti ons may
enconpass non- naturally occurring am no acid residues, which are typically
i ncor por dtangcpptiondiesiienisegugncededions on die BNAsrasd haning thg samat hesis in

bi ol ogi cal systens. These include peptidonm netics; and other reversed or

i nvert ed seguebcaés thei RWA and avhichoaretd' esthe[506:8] ofNhe RNA transaripbafeé ng r esi dues
may be divided into classes .based on. conmon side chain properties: 1)

hy dr ophobiferretian a8 Uopsteaniedquepbes”; S&juenteregidriseon thé)DNRirsed  hydrophi li c:
Cys, Ser, Thr, Asn, dn; 3) acidic: Asp, GQu; 4) basic: H's, Lys, Arg; 5)

resi dues the’shierRequehc as thel FaTA ahd Which@ry 3' ithe 38864 ofthed@BLI C: Trp,
Tyr, Phe. [070] For exanple, non-conservative substitutions may involve the

exchangeéﬁxj s@riﬁﬁ?@?&feﬁéd%?fgﬁn@ﬁéﬁn%%ﬂﬁéﬁés‘ or a nenber from anot her

- cl ass. uch- subsfituted residues may b€ I ntroduced into regions of the

e opocjosd 12 BB e B HTE o BB oty {7t e
naturally occurring amino acid residues, which are typically incorporated by
chemical peptide synthesis rather than by synthesis in biological systems. 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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27 Decenber 2005 WO 03/002713 PCT/US02/20181 [071] In ﬁa{? hanges,
according to certain enbodi nents, the hydropathic index é%%ﬁ%ggﬁds may
be considered. Each ami no acid has been assigned a hydropathic i ndex on

- the basi gogabnibfs hydrophobicity and charge charact er ipgdiRe01di€Y are:
i sol eucine (+4.5); valine (+4.2); leucine (+3.8); phenylalanine (+2.8);

cyst ei ne/ cyst (+2 5) t hi on +1.9): al ani ne | yci ne

(-0. 4) “thr eomjiﬁé r%ﬁigi %h(cﬁgg‘@gs a?Y‘V%‘PSH’]ﬁ?ﬁE%' "%Pd'nﬂ"%ﬂﬁsl ne

(- ; rollne@j_| , histidine (-3.2); glutamate (-3.5); glutan ne
-3, 5) Hphyqrgp (C'Bdeasof anaacbaﬁlﬂgm?ylze@@)dere@#m qmigogicid Basd ar gi ni ne

( 4.5). g072] The inmportance of the hydropathic amno acid index in

conf er ri Agen aseigaed Avwdispathingndex om thechasimofdts hydrapbobicity asd ohargest ood i n

the art. Kyte et al., J. M. Biol., 157:105-131 (1982). It is known that

certai n shanactesistics Thegryarecelsslduswet(mdéqt valing (et 2)pleucine (te3.8);1 ds having a

simlar hydropathic index or score and still retain a simlar biol ogical

acti vi t y phenyiaBkineq+2.8Rryst8inBAYSthe (R216); mbmzmweﬂag)halamheq-%m)l h certain

enmbodi rrents the substitution of am no acids whose hydropathiC indices are

| hin 2 hin 1
within gly%mbrlfd Wyl esteonife F—Eggdle'i‘ln@(w ngglhﬁhan ﬁ@gf?%rﬂghﬁlf 1a:§)§c}""uéeh” ( 0%]6

_|ncI uded; "and in Certain e ment's t .
i " RN PSR L2 bl (57 ARSIl b BBl 8 e 0 o002
the ool aghsabin f#@;%ﬁ%%—'es@a%ﬁﬁamﬁeg«z%b;dfhzha:Sznffizzgd 5 |t endec
Governed 15’ 2P 8bgenber NodDETRISE ds PASOPRAE Serind aollaiexn ' ° ¢! M1 S
conferring interactive biological function on a protein is understood in the art.
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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by the hydrophilicity of its adjacent am no acids, corr BE? r?a
I mmunogeni city and antigenicity, i.e., with a bi oI ogi ca prodﬁ?‘? 8 the
protein. [074] The follow ng hydrophilicity val ues have been assigned to

these amyyspeises residues: arginine (+3.0); lysine (+3cPusoropartate (+3.0
*1); glutamate (+3.0:h 1); serine (+0.3); asparagine (+0.2); glutam ne

- (+0. 2); g yci ne .. threonine (-0.4); praline (-0.5 1); alanine (-0.5);
“histidin y(thQ)hB;rop!@ii@Wé:fﬁé adjacentpynineraciHls sarilates witBjts valine (-1.5):

| eucine (-1.8); isoleucine (-1.8); tyrosine (- 2.3); phenylalanine (-2.5)
‘and trypﬁmmhaoge(ni@'tyzand aMigaaﬂcity;gecthdﬂolbgisabpmpmy ofsthepradeinhydrophilicity
val ues, in certain enbodi nents, the substitution of am no acids whose
hydrophi |'i ci t[p74Rl ues dhe falloinghyirophilioity valties haié beer taQéi edefobodi ment s,
those which are within 1 are included, and in certain odi nents, those

Wit hi n Ofesaramihdabiddesiduéd@r eS-@Q) wémt(ww)%ptaﬂa@usfwm primary anino
aci d sequences on the basis o oph|I|C|ty These regions ~are al so

ubst |  uplEaBdte (EB0L0P) SofiR F"rﬁrg%%f'"%%’?é GOIRHIOYRRRS ! | ons
PRIk ke e R e S g S P Skl
G nAsnAs QOSJ n%éﬁ:‘lbésn?ne (-1.3); valine (-1.5); leucine {-1.8); isoleucine (-1.8}; tyrosine (-

2.3); phenylalanine {(-2.5) and tryptophan (-3.4). In making changes based upon

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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G yPro,

Al aAl a Hi sAsn, G n, Lys, ArgAr |ielLeu, Val, IR%r
eu

Nor | euci ne 20 27 December 2005 WO 031002713 PCT/ USOZ/ 20
Ile, lie Val, Met, Ala, Phe LysArg, 1,4 Diamno- Arg but ric Acid,

Met Leu,

Ritfosobrpleu Pheleu, Val, lie, Ala, Leu Tyr Pregg 7%/ f%rThr
Va

CysThr Thr SerSer TrpTyr, PheT r TyrTip, Phe, Thr, SerPhe
Phe, Leu Al a. Norleucine

Leu Norleucine, {le, lie
Val, Met, Ala, Phe
Lys Arg, 1,4 Diamino- Arg
butync 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

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 polypeptides 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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[076'1 A skilled artisan will be able to determ ne suitapl g\ ARhss 0f the
pol ypeptide as set forth herein using well-known techniques. In certain
enbodi ments, one skilled in the art nay identify suitable areas of the

mol ecul ewd @3ab27pRY be changed w thout destroying acti Weipgsiyaolsdl 9eti ng
regions not believed to be inportant for activity. In certaln enbodinments,

one can identify residues and portions of the nolecules that are conserved
among si rfiligd '@é’F%/@’éﬁlﬁYd@éfef chemisally sifilae atind anichsuhstibutions forsasht hat may be
i nportant for biological activity or for structure may be subject to -
conser vatfredicted impodaniarinb acidiresidoess wi t hout  destroyi ng the bi ol ogi cal
activity or without adversely affecting the polypeptide structure. [077]

Addi tional Iy, [@78] ski || ©de kkKillddia the bri@an disvarrilyzeithe troédimdisisiidion st udi es
identifying residues in simlar polypeptides that are inportant for

activity shiuchiré 4htl dhfino HEld SbQUERE ii$ HIAtich oIARSRNe inifi&an Predict the

| nportance of amno acid residues in a protein that correspond to am no
acid regy ihd C ' K r t rechil simlar
o ot ei ne ORISR EE of SRR BRRel B A bk AR BRRBL R i 1 g
the art ' Joy siqlar,..am ng. acid bstitutions for such
predi ct e@gw@gﬁéﬁ{mﬁﬁ‘%@gqg%lp%eﬁ,é@ﬁi@ody&%]m ﬁ@% 4“5% in the art can
. al so anal t.he .t hree- di mensi onal tructure and, .am no.acid sequence in
rel ation d!’ﬁg?ﬂg?aiﬁmﬁﬁ'f g GPﬁa'Qi%W‘P%fmerér O '%'qul‘? artymayehoeseuch

i nf ti kKilled in th t dict th | i t of '

aci d r esighiasmaKe IRl Sy aAming adid sesiias predictedtee o hensi onal
structure. In certain enbodinents, one skilled in the art may choose not
to make sHEfRe@Pf Brdieleln sivca pueioresitiuas neay bripyolyed i isypedanb be on the

surface of the protein, since such residues may be involved in inportant
' 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., Biochemisfry. 13(2):222—245 (1974); Chou et al.,
Biochemistry, 11 3(2):211-222 (1974); Chou ef al., Adﬁ. Enzymol. Relat. Areas -
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interactions wth other nolecules. Mreover, one skilled-if Lhe 25dosmRY
generate test variants containing a single amno acid §LbstTtuti on at each
desired amino acid residue. The variants can then be screened using

activityvpapgaysiknown to those skilled in the art. Sgehpédodfat s coul d be
used to gather information about suitable variants. For exanple, if one

di scovere t [o e a particular _ampo acid residue resulted in
dest'ro‘yed&oilﬁg'sg?ﬁgﬁj}%rg%@e hogyet ns‘&l”t Q@Vegf%lg%mvﬁ?g;@h?&ﬁiamts wi th such
a change npy be avqQided. In other wrds, based on information gathered -
from suchCReiet §le BioQius; fretd:367-884 (1H79).| Margayer, semputer papgrame & | y

determ ne the am no acids where further substitutions should be avoided

ei t her al eyeendy availabletoiassist with wredictiog Isecondanastruntere. [@Ehethodwiber of
scientific publications have been devoted to the prediction of secondary
st r uct ur epredistingsrdondary, stgture islyaseti upBh dbawlogy riddiing 2 For é2aniilé996) , Chou
at aL, Biochem stry., 13(2):222-245 (1974); Chou at alL, Biochemstry,

- 113(2) : 2lodlpepBded or prbteinsalhish havi s ERlentifyedrdfreatsF Bian 30%,27
. Decenmber 2005 WO 03/ 002713 PCT/ US02/ 20181 ML Biol ., 47:45-148 (1978);

Chou at aér,silﬁilu?ig Giedter it 6% bienhave siilar Strddifral QBBI(?&%S FhereBgPhys. J.,

26: 367-384 (1979). Moreover, conputer prograns are rrent F;}-eavai | able to
st i /- . , di cti
Secondar Sy e pichn SEEEHAT Wb pLy (s Phas BEE BRiaeg D 2TC" ' Mo
I pti . o t ei Leh L. tit {. th
So0d " or AERPRRIBLS oty Syl Bl Rebobieimest oLtk elia |
t opol-ogi es, ,The.. t wth of t tein st | datab PDB) h
or ovi dad ShANRPUHS S beptEnRivicipe opoe Boh ekl il A o5 nl udi ng (e
Soe Fol mAHAAIL05F8) dt heebeeh sipmbseddaermare{ao gy On et been

suggested (Brenner at at., Cur. Op. Struct.

: Biol., 7(3):369-376 (1997)) that there are 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
glycoéy!ation variants wherein the number and/or type of glycosylation site has

been altered compared fo the amino acid sequences of the parent polypeptide.

in certain embodiments, protein variants comprise a greater or a lesser number
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- An N-1linke

Biol., 7(3):369-376 (1997)) that there are a limted nugp%recgrhb%rojogg in a
given polypeptide or protein and that once a critical nunmber oOf Sstructures
have been resolved,- structural prediction will becone dramatically nore

accur at eywd @R Addi tional nmethods of predicting seco osdohgjct ure
I nclude 'threading” (Jones, D., Curr. Opin. Struct. Bﬁ‘?@é i??%l) 1 377-87

(1997); Sippl at at, Structure, 4(1):15-19 ( 1996&) , "profile analysis"
(Bowi e et @l N-linked glifeqsylaign sitemthan Hue patbeprotian: iArsNdinked glycosylalienh. ~ Enzym |
183:146- 159 (1990); Gi bskov eta!., Proc. Nat. Acad. Sci.,

84(13) : 433t is 3haraciesigey by thmskeduenot:AsneX-Sey ot AsikXglir, wherein tHel m supra
(1999), and Brenner, supra (1997)). [0811 In certain enbodi nents, antibody

vari ant s aminousbid regiduecipgigabicarnsé mayriesanyhaino acidresiduglegseptnd/ or type of
gl ycosylation site has been altered conpared to the am no acid sequences

of the pas@iite. PPhY BARAGN Of Bnfify 48 FesiilRRYb BRAIS thids L@nﬂev\gﬁf\ﬁc@%ts
conprise a greater or a |lesser nunber 23 27 Decenber 2005 03/ 002713

AT & oRhtaRiow e dPHHRBEMUAIRE N ilkea iRy HRAS chilf ot ve PLOLT o,

gl ycosyl ation I's characteri z e Sequence: Asn- X- Ser
or Asn-X-

am no aci rrggﬁ%ﬁéggg%%%@nsg@g{ho%@%%gﬁg:ﬁg&qr{%gﬁi@%&%a%?ﬁ@'@yd.b(ragaginéues
Lo S e SRR A 155 BT b Bl et e e e "
elimnate this segg;gn_ce W renpve an_exi sti ng N-| i nked carbohydrate

chai n. Al CPVAtEchaing v@e}éapnﬁﬁgmb'-wewglv eRvdationsiles et e chai ns

wherein one or nore N-linked glycosylation sites (typically those that are
nat ur al | ythese that areypatuielly eceuring)tase eliminatadanst onepPranamnew Nrlinked sites are
created. Additional preferred antibody variants include cysteine variants
wher ei n ifles @re nreated: \Addifioral preferthdeantibndy daiaateidelude cysicinewasiansut ed f or

wherein one or moré 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

in_clusion 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 embodi.ments, 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 ft_mctionai

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

muliiple amino acid substitutions (in certain embodiments, conservative amino
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. out'side t

anot her amno acid (e.g., serine) as conpared to the paﬁx;rﬁ)tecgr%nozc%'
er

I d
sequence. Cysteine variants nmay be useful when anti bodi €s "nMist B f ol ded
into a biologically active conformation such as after the isolation of

i nsol ubl o dsped7esi on bodi es. Cysteine variants gener alpoffigyRidiever
cysteine residues than the native protein, and typically have an even

nunber ‘to mnimze interactions resulting fromunpaired cysteines. [082]
‘Accor di nipaibsekstitutionskimsy bk masedn thewaturaliyiogegiing sequenice (ip cedain t hose

whi ch: (1) reduce susceptibility to proteolysis, (2) reduce susceptibility
t o oxi datémbodiyentsain the portiodi of theapdlypeptide fontsideotheridognair(sit feimingonpl exes, (4)
alter binding affinities, and/or (4) conféer or nodify other

physi ocodhiennolecular contacts). onakbrtain epstsidin€mts 0 conivatok ¥RfY agl@s. Accor ding
to certain enbodinents, single or multiple am no acid substitutions (in

certain @m@ﬂﬂmwcamgn@grmas@%@amﬁw&%e&ﬁe LRG&RE Eh#adenes 31002713
PCTI US02/ 20181 acid substitutions) nmay be nade in the naturally-occurring

sequence tﬁ% Bgﬁﬁft %ﬁ?%nc’rég?%‘j irz]:lgﬁﬁl%é?mbﬁt %rﬁi‘ﬁo%‘&fot ér@ﬁ{noﬁqtglﬁ t?)‘ﬁrwl?ﬂ tide

onal | nter nol ecular contac n-certain
~enbodi ne r. | ' i ' Ltution ically may not
subst ant mﬁﬁfﬁ%%'g 'Q{ﬂ'gae ﬁéﬁ?@geﬁﬁ%fécﬁagrg@zﬂ@{ (35 fgé)‘i"ﬁ@a'aér ent sequence
(e.g., a teplac nt _anj no id shquld not tend to break a helix that
bocors [ iPuERe L Aha Bl barert seugiicey. Feambies S adiedabiondar y
.structure ’hat ,ghar acteri zes t_hgh%arent sequence) . . Exanpl es of
ar t - r ecoiRf¥PERAIS,BPCANBNY #Nd telisprsiticiurgs arq desgriped indtrotaitsur es are descri bed
in Proteins, Structures and Ml ecul ar Princi ﬁlbes (Creighton, Ed., W H
Freeman anaicturespas Mole@iarysingiplesdEnightonnled.oWud.ifseeman amdt ei n Structure
(C. Branden and J. Tooze, eds., Garland Publishing, New York, N.Y.
(1991)) ; CGomparyoNewoYerk (4384)), Minodueticdtio: Proteing $60dtyure (Gh Bedndeneanelach
i ncorporated herein by reference. :
J. Tooze, eds., Garland Publishing, New York, 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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[0831 The term "pol ypeptide fragnment' as used herein re tg a

pol ypeptide that has an am no-term nal and/or car boxy-t%ﬁ%?%earﬁbedgpgff;i on. In
certain enbodi nents, fragnents are at least 5 to 467 am no acids long. It
w il be wyBRkesiated that in certain enbodi nents, frage@pksRig at | east 5,
6, 8, 10, 14, 20, 50, 70, 100, 150, 200, 250, 300, 350, 400, or 450 am no
acids long. [084] Peptide anal ogs are commonly used in the pharmaceuti cal

i ndust ry 8 oftandsyploprad withibe aid aficoppufssized awleonlar sapsieting oPeplitee of t he
tenplate peptide, These types of non-peptide conpound are ternmed "peptide
m met i cs" mgneticstbakare struetprally similar ta therapestically useful pEptidpsResy bed 5: 29 (1986) ;
Veber and Freidinger TINS p.392 (1985); and Evans et al. J. Med. Chem

30: 1229 (assirp, produtechsimiler therapsutic at pdphyacticrefleyt. r@éreange for any

pur pose. Such conpounds 25 27 Decenber 2005 WD 03/002713 PCT/ US02/ 20181

are of t enpglstidehmnestsvare @hﬁ&ﬁrﬁl&%irﬁﬂar@?%ﬁﬁa@qrﬁ ﬁdltyﬁebtﬁﬁuﬂi.é!. amodel i ng.
ar .

Peptide mnetics that are structurally sim o therapeutically useful

pepti des de #fe $iab & HIOQHEHEal Properly!of ph r&@ﬁd | Gefity " actic
effect. éﬁg‘?ﬂﬁ y, peptidom mt%?r@éﬁyﬁ?ﬂ%@ﬁ% s'?%ﬁ{“é(g S?Qbéé par adi gm
poi ypepti L B ' i - W) ' rty or
phar nmacol @'gpégflﬁ%bc?td?\/?@%ﬁggﬁ%ﬁqgns&rgﬁ%ﬁ%ﬁgg?g%so%%wﬁﬁ‘?%%giﬁ or nore
peptide I [ 1y . regl ac y a I nkage € d from --CH2
Rt . Bage S8 ORhIR 7ok RR-T2BR AL, Sor IR RE-Ci e apd
--CH(OH) CH2_ -, - - CH y net ho | known in the art. Systematic
substit uﬁlf_{%}?)'o“féﬁﬂéz or "m&ﬂﬁﬁﬁb‘s ged ugﬁ@\#ﬁr,@amheﬁ%weﬂ Kpemie with a
D-am no acid of_the sane tépe_ (e.g., D-lysine in place of !- lysine) may be
used i nc tBeas wysiemnaticrbhsiution gione etraorewning egigs of paensensys | n addi ti on,
constrained peptides conprising a consensus sequence or a substantially
i dent i calsegwasemwitls af:guminccacid af thetsame types (eog., Dysinaireplabs of L-

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,ﬁgféﬁt bRasly rddiin @é’é{ugﬁ%to %clfhgeltrégfeﬁ?ﬁcw foPah OPEL "Thé Rght/des any

pol ypepti de having sufficlient varia gl on “'sequence to confer

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‘?{w:fﬁ'%g\/'ég@ﬁﬁ’f 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
full-length heavy chain and fragments thereof. A full-length light 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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chain of a Fab nol ecul e cannot forma disulfide bond w avy
chain nolecule. A Fab' fragnent contains one |ight cha%@%%%ﬁgoﬁavy
chain that contains nore of the constant region; between the CH and Cat
domai ns, weWwstoz7ishat an interchain disul fide bond can hethRsmekibet ween two
heavy chains to forma F(ab')2 nolecule. The Fv region conprises the
variable regions fromboth the heavy and |ight chains, but |acks the
‘const ant Tl Fhantigsinnnding negion. Singlebwireantibogies\araslissussegdnidetaihi ch t he
heavy and |ight chain variable regions have been connected by a flexible
| i nker t dn ¥ BBA16AB gInd LhSl Pptept Nde 4946,n7&wand B,26020327 Decenber 2005 WO
03/ 002713 PCTI US02/ 20181 forms an antigen-binding region. Single chain
anti bodi es ar {p8d] scuss el bivaletieartibody otherh364 OrhGUiSpeuilit"dr S. Pat ent  Nos.
4,946,778 and 5, 260, 203. [087] A bival ent antibody other than a

" mul ti spegftfuhctional” amisddyf neiaPn@hbodiehtsDBpicallp isc@idefdtbocEpodi ment s,
typically is understood to have each of its binding sites identical. [088)

An anti b(hgy? égﬁ??ﬁggdﬂ,iﬁbﬂng sitggi&éhﬁgal_adhesi onof aligand to a receptor when

an excess 0 y reduces the quantity of receptor bound to

count errecept 8|8 y at | /‘mrﬁ]%b@???ﬁb&gf%?a"ﬁ%bﬁ%h#%q{%a%%ﬁ20??e (as

'r'reasured"in a vitro'co ti've binding assay erm

P OP e e KSR 5 B B A PR bR ) 1S

e am no cUNEEecaIgHY & e ahaltaT kol HSy B0 kOB BPT BRA B and. in

certain enbodi nents, may have specific three di nensional structural

char act efmeastes| in @fdp irosgreepstiive BREINGASSAYr act eri stics. An epitope is a

regron Of [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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an antigen that is bound by an antibody. In certain enbpgd ggé}\s :
antibody is said to specifically bind an antigen when I tbpre tZerrez?talsal |y
recogni zes its target antigen in a conplex m xture of proteins and/or

- nmacronol @@d3ee271id N certain  enbodi ments, an antibody ipgTARRISHIN
specifically bind an anti gen when the dissociation constant is :51 M in
certain enbodir ts, when the dissociation constant is 5100 nM and in
certai n enbodith®ht s, whEie tefe "agenioksiuser berainindenate aichemicgl nm 28 27
Decenber 2005 WO 03/002713 PCT/US02/20181 fornms an antigen-binding region.
Si ngl e creampaind; 8srixtuee ofcbemicat aermpaunds, adiciogicalimacyamelssdiesacarand U. S.
Pat ent Nos. 4,946,778 and 5, 260, 203. [087] A bivalent antibody other than a
“mul ti spexdtibictihade frofmbidlbgicalmatedalsl * anti body, in certain enbodi nents,
typically is understood to have each of its binding sites identical. [088)

An anti bady sypgfjant i alAyusethhdreinsthadBras 9abelf ordidbcandefo @ receptor when
an excess of antibody reduces the quantity of receptor bound to

o b MieRpSFatgl off dofeEbIcAIKer X041 by ordidfion ¥ raliiéeid o7 ® (29
,na : .. : .y erm
" epi t ope anl..ng aegﬁﬁiaeaxmn mag.ﬁadr:@geggg% rﬁfﬂw%@@em cggggioﬁeg%gg@' ¢ bindi ng

~ to an immunogl o n-or T-ce | n-certarn e epi t ope
25" am no By amalea Al G el Soumunte noiSs G BRrEE R 1 "

certain emhodi nment s, have specific {hree di nensional structural
char act erd Y'gyc@?{]%ﬁ{bt?qqgé/"?g&gﬁlyidg’%ﬁ&r Q@f"@ﬁ‘& rﬁ’d’f‘%ﬁf’é‘f‘)’r gg.ce!&ﬂ"epi tope is a
region of an antigen that is bound by an antibody. In certain enbodinents,
an ant i b&mbqdiments; hedabel peaerikes gan plse; hedtharapgHtic. g¥ariaysanethpdp pbf erential | y
recogni zes its target

labeling polypeptides and giycoproteins are known in the art and 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,
1251, 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 "bioclogical sample”, as used herein, includes, but is
not limited to, any quantity of a substarce from a living thing or formerly Iiying
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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antigen in a conplex mxture of proteins and/or nacrono I erta| n.
enbodi.ments, an antibody is said to specifically bind a%ﬁgg%‘ﬁg%eﬁz\%g

di ssociation constant is :51 M in certain enbodi nents, when the

di ssoci afygieeegnstant is 5100 nM and in certain ean@irﬂg&tlﬁm\/\hen t he

di ssoci ation constant is 510 nM 28 27 Decenber 2005 WO 03/002713

PCT/ USOZ/ 0181 bl ood, se[um urine, cells, organs, tissues, bane, bone
marrow, SRBHRUINNe, fRliss igANS, [tisgags, ?ﬁ@cnt%m%@%dwéﬁ‘i‘ podessor der

i ncl udes but is not limted to, osteoporosis, osteopenia, Paget's

di sease, ﬂ@t&'@-bone nmet ast ases, periodontitis,: rheumatoid arthritis, and

. bone loss due to immobilization.” In addition to these bone disorders,
certai n cancef@93re knolhe teomi*osteepenic distrerlimaltdesc bitvis hpt kmited fonduce bone
resorption, such as breast, prostate, and nultiple nyeloma. These cancers

are now Idstwpomsmrosthmpenibaﬂhgm's disedise/ Iptic bdnd metddisey Perdbhtitssi on of
OPA. in the bone, and lead to increased osteocl ast nunbers and activity.

[ 094] Thehé@hatoldPAMTRC AN béiR 108980 tdrhrﬁksm&anaﬁ efflitR tBithese €f ers to a
chem cal corrpound or conposition capable of inducing a desire t herapeutic

offlect WhBRGRIQRIGEY oA PR & 1hBuf 10 Mot oot Bkt acliig ! ™

nndulator as used Is a co anges

et ease @%&“&?@A@%@#f&@hﬁ%ﬁhﬁﬁ& SR o SRR VRSt unct i on of
I I £, th f b d
-?n”?hicﬁﬁéaﬁ%g‘%ﬁé waCpbiie HRgHee farterd het e Bingte erelpesRRGiul ator 1 ¢ an

i nhi bitor é\ﬂl ecreas t he. magni tude of at | east qne _activity or
funct i on PCKI feandiead 40 incesassd oglepciast numbers and @gtivitynct i ons of a
[094] The term "pharmaceutical agent or drug” as used herein

refers to 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
"moduIator 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, péptides,,antibodies,-peptibodies, carbohydrates or small 6rganic

molecules. Peptibodies are described, e.g., in WO01/83525.
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l e include, but are not linmted to, binding affi rB7tyeceaibeyrats c
vity, and signal transduction. Certain exenplary inhibitors include,
ut are not limted to, proteins, peptides,. antibodies,.peptibodies,
‘car bohyowavgenztis srmal | organic  nol ecul es. Pepti bodi eBCEHP8028@48tri bed, e.g.,
in WO01/83525. 30 27 Decenber 2005 WO 03/002713 PCT/US02/20181 .10961 As
used herein, gpgmbst ant pal Yo P ) i kS the

088! halk¥q E%IHFegn %ﬁ&}uﬁlﬁ)&f@?@ fleaPB &N ol%zec't

predom nant species present basis it nore abundant

e oA o 5B ORI B L2 1 e
oh . SRS T GBSO eSS R 2 22519 o

subst anti al Ig_ pure conposition w Ll conprise nore than about 80% 85%

90% 9596MBpdigients; grsubstantiaysiusified factignds pcomposttiopwheseinile eiplosi tion. In
certain enbodi nents, the r object species is purified.to essenti al

- honogenespscigsceompdises ahleasirhnt §0 paroeot (ongmaler basishiof all t he conposi tion by
conventional detection nethods) wherein the: conposition consists

essent i atragronfolecutarspedespresenb| lacettain emplesdiraents| 8 8ubsiahtiallyeure pat i ent

I ncl udes human acid ani mal subjects. [098] In this application, the use of
t he si ngcorapodition willesmphse piove tan abolie86% s§5%| $0%ab5%, of @9%afaliher wi se. In

this application, the use of "or" neans 1. "and/or" unless stated
ot her Wi sgyaciomididtepBBIES prddent ittRe @bmbbSitide! M carafil &bbdimentsasharet | as ot her
forms, such as "includes" and "included", is not limting. Also, terns
such as g ies R pus tia PN RA ; ' conponents
conpri si%@égﬁeﬂﬁ?t paun Qg}&grer%rﬁnslaand corr%@%gr?{n%rﬁhgt orrlpergirysaghétrmre t han
one subupi L figall | otegerin
one_ SuDUBL lohBlef i 1RREGHIdARY b, B gL ARGt RREHIoR el R3S wiBbRIRES

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
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!

‘osteocl asts. Increased osteoclast activity correl ates

necrosis factor (TNF) famly of cytokines, is involved_in the formation of
"3 ProamrRee of

osteopeni ¢ 31 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 di sorders,

i ncl udin Joost-manopausal ost eoporosi-s, Paget's diseasg, |lytic bone

met ast a3 rheumat oi d arthritis. Therefore, a r EEEILSP%%‘M% OPGL

~activity may result in a decrease in osteoclast activity and may reduce

t he sevedisérdens, inchalippestiendpagsal esizopdvosis; Padgd's tdisezee iglimb@rpodi ment s of
the invention, antibodies directed to OPG may be used treat osteopenic

di sor der getdstsleddambrheliattfd atthitis! SthetdTorel BPSEuCHBR i OPEL &Rie. [0100] |
certain enbodi nents. of the present invention, there, is provided a ful

human m)r?lﬁg('l; lin %'"Hejc%gf! irﬁ@ﬁgﬁést'%ﬂ\ﬂ@ a‘hﬂtrﬁ%plzﬁahegﬂ{ei veﬁ%ﬁnd (OPQ.) .

certain e I ment's, nucl eoti de sequences encodi ng, an o acid

Y G U N

n.
ly
In

ot m TGRS AREeH AP L. R B R e B SR B, ar o

provi ded. Accor.di 0 certain enbodi nents, a hybridoma cell Iine
expressi%Y ot ‘mftﬁdgg' tf]mweaﬁ'%ambﬁvw ecul e and nonocl onal antibody is also
provided. In_certain enbodinents, purified human nonocl onal anti body
agai nst hurmd0OtE | sihgedeingsebodiments]of feprasentinvention,dheieds and
reconstruct nmegabase-sized human .loci in yeast artificial chronpbsones
(YACs) anavided arfuliyoltlwean mheoclomal antithedyragadinst hemah iosteopradegetins an approach
to elucidating the functional conponents of very |arge or crudely-nmapped
| oci as ligehtl (@PGESN b driaingermisedimentsp datlsotide daguancestermeding, ahdir t her nor e,
the utilization of such technology for substitution of nouse
amino acid sequences 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

S




“loci with their human equival ents coul d provide uni que IS Eserbpg® the 32

27 Decenber 2005 WO 03/ 002713 PCT/ US02/ 20181 expressi on and regul ati on of

- anti bodi es

human gene products during devel opment, their communication with other

systens, widpbgi r- i nvol venent in disease induction papgis@y@@iession.
[0102] An inportant practical application of such a strategy is the

“humani zati on" of the nouse hunoral imune system Introduction of hunman

~ i mrunog! éBpIEsaion g regdatiomeldhumangene piAduds dHEng:drusiPIENS their genes have
been inactivated offers the opportunity to study the nechani snms underlying
“pr ogr amredminimicationaithootbierssystenis, and fheirinvdlvatnent imdisaasd indsctionei r role in
B-cell devel opnent. Furthernore, such a.strategy could provide a source
for procmdipragresdiod.ul | y human nonocl onal antibodies (MAbs). In certain
enbodi ments, fully human anti bodi es are expected to mnim ze the

i munogeni ¢ a2pl | er gitinipopRANSadticaNappliaatich bPsudh USstrafdgyT®Hfee- der i vat i zed
Mabs, and thug:‘;| Fn certai r?égtnbﬁggi ment s‘?pi ncrease the ef fglycac_y and safety

of the adgj hbegl kI o h
of the a ﬁ‘&rﬁ%@i@i&ﬁ ofﬁié}tﬂ t eﬁnorﬁﬁr&ﬁﬁﬂa@tﬁ?ﬂﬂﬂoﬁﬁ&i& of hidhiah human

nti “be use e treatnent Of oni ¢ and recurring human
R e L R L e R R T R L e
' . trai defi ci ' ti.bod duct i ith | '
* fragnent SpAvRE olffidRe bEpo BT o sV A BeffRtethLradhEN i oo woul d pr oduce
{1 agrent ErORBR PSRN RGOS A0laodfen 85 el &b aSToRnAoPHl S t ne

proper regul ation of antibody production and expression. By exploiting the
nouse naéfyslenrenty Fusiherpergy surhasieategy: eeuldpr &80wee f¥n and the | ack of

production of fully human monoclonal antibodies (MAbs). In certain
embodiments, fully human antibodies are expected to minimize the immunogenic
and allergic responses intrinsic fo mouse or mouse—deﬁvatiied 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 repeéted antibody
administrations. '

[0103] One can engineer mouse stréins 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 lg fragments may preserve the large variable gene diversity_as well
as the proper ie\gu!ation of antibody production and expression. By exploiting the

mousé machinery for antibody diversification and sélection and the lack of
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27 Decenber 2005 WO 03/002713 PCTI US02/ 20181 i mmunol ogi7cécantiee2@0E~- toO
human proteins, the reproduced human anti body repertoire in these nouse
strains may ywoedegh affinity anti bodi es agai nst any  ant pgensihois:
interest, including human antigens. Using the hybridoma technol ogy,

anti gen-speci fic ith . the desired specifjcity may be produced
and  sel ect ed.lhﬁﬁ%@%n%@?%ﬁ'@%ﬂbi’rﬁéﬂ?‘%fﬁ F‘?@“?Fh{?eﬁ¥‘é‘"%‘r§t“§ﬁfiyregi ons
from ‘species -t human._al,ong with the hu variabl e region(s).
Nat ural | y Occﬁr-r%}%reﬁ%%(}oﬁer%@"%’r@a(Gf&g’]"g&é%ﬂﬁﬁmb%%?gﬁ"ﬁfé agit i body
structural unit E%rigigc%:rlsﬁf c]oa:ﬁri se a tetramer. Each such tetramner
typically is EBﬁ% dMEFe VBT HRRY fugian 3tigeas.oksipg g kyhridemaceahmriogeach
pair having one_full-length "Ijght" '(hi,{n certain enbodi nents, about 25 kDa)
and one ful | - PRHYRTHSPeR ,Wﬂafblh‘gibﬁ withithe gesisgchspesitisty maw iesprodiveast argD- 70
kDa) . The am no-term nal portion of each chain typically includes a
vari abl e regi 8%e6¥%bout 100 to 110 or rmore anmino acids that typically is
responsi bl e for antigen recognition. The carboxy-term nal portion of each
chain typically deﬁﬂﬂa@s a cHhseraih embgdimentaanermgy bee cengtanisiebioes from
effector function. Human |ight chains are typically classified as kappa and
| anbda |ight ERRfigsCtheeial hemanriong with e bamay vatialde rdgien{sps nu, delta,
gama, al pha, or epsilon, and define the antibody's isotype as IgM |IgD,
1gG 1gA and |IgE, respectively. 1gG has several subclasses, including,
but not limted to, 1g@, I1g&, 1g&, and Ig&. |1gM has subcl asses
i ncl udi ng,  buNawgaiyl Qedurdd AotjibddgNstruciurd | gM2. 1 gA is similarly subdivided
- into subclasses including, but not limted to, 34 27 Decenber 2005 WO

03/ 002713 PCT/ US0Z0208]81 Naturally oceurring antibody structural units typicaily

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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IgAl and 1gA2. Wthin full-length |ight and heavy chai ng, pdadpienbbys t he
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' region of
about 10wwop@oA no acids. See, e.g., Fundanental | nmpgpekeadiseh. 7 (Paul
W, ed., 2nd ed. Raven Press, N.Y. (1989)) (incorporated by reference in
its entirety for all purposes). The variable regions of each |ighttheavy
chain pailgAt gad tAd. Withinrlt legtirichtiand b ahginsstypisaly, Eoeiabie:

vari abl e-regions typically exhibit the same general structure of

- rel ati velapdconsiant/egidns anejomekd byey O megi¢iB) abait N12dr more Bmireo agigsr  vari abl e

regions, also called conplenentarity determ ning regions or CDRs. The CDRs

f rom t he withahé hahwscidin 886 Ihching 4 Y eglonbfabeutad0 wordarhinotdeids! r amewor k
regi ons, which may enable binding to a specific epitope. FromNtermnal to

G term &gl elOifuNd! Becdy eR3] MVBRE, JrRIdD Ravel Présd, | y conpri se
t he doma%’se Rl%hdga%{%ﬁta%@? CDFgYGERgT(P%‘ﬂD'RSWand' FR4. Tht‘a’ asgi gnment  of

S "Raba LIRSt G, o
| [ .qf.. He A . la & L
3Nl e radigR b ash TSy ohan sl e Jorh R e p oD 53 o7
(1989). Bjspecific or Bifunctional Antibodies [0107] A bispecific or

bifuncti 8%l anti body typically is an artificial hybrid antibody having
two different heavy/light chain pairs and&}%different biﬁgdi ng sites.

Bi speci fi c anf0186hi es rHig vadabie segiensitypiFa bithe sameganemls 35 27
Decenber 2005 WO 03/ 002713 PCT/ US02/ 20181 incl uding, but not limted to,
f usi on otristore ofoetatively conservaddraneweany regipag (fditiained by dhree hyper Songsi vi | ai
& Lachmann din. Exp. Inmunol. 79: 315-321 (1990),

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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Kostelny et al. J. Inmmunol. 148:1547-1553 (1992). Prepajabbimisd: 20t i bodi es
[0108] According to certain enbodi nents, certain anti bodies specifically
bi nding to OPG are enconpassed by the invention. In certain enbodi nents,

t he anti padizee27imy be produced by i mruni zati on with fgcrakengisi OPGE,
'soluble forms of OPGL, or a fragnent thereof. In certain enbodinents, the

anti bodies of the invention may be polyclonal or monoc|onal, and/or may be
* r econbi ndRiUGing. B8 dekliMitechtog Busiam of f@hﬂ‘féﬂﬂﬁﬁaﬁt'@?""@rﬁf@@d‘(&"&lﬁs-t he invention
are human antibodi es prepared, for exanple, by immunization of transgenic
ani mal s Sﬁqoam.esmgspmlebﬁugadynamnaﬁn.ﬁxpi v, 7% &d5-323r(189Q@npl e, PCT
Publ i shed Application No. WO 93112227). [01091 In certain enbodi nents, the.
conpl emerKastelby et &rimiminol 1486§4 611858 CORZ). of the |ight and heavy chain
vari abl e regions of aOPG.-1 nmay be grafted to franework regions (FRs) from
the sane, or another, species. In certain enbodinments, the CDRs of the
| i ght and heavy chain variable regions of aOPA.-1 nay be grafted to

consensuspapamtio BEAnttddidseat e consensus  human FRs, in certain
enbodi nents, FRs from several human heavy chain or |ight chain am no acid

certai n embodl0ele " yE-pRER I St ARl i ARl PTC, haln are
becenber YEpRcAR bR s, AR ohiiittsdd Bthd el dbiBAPS e im0
Tepl aced STHRATESHIRE GEHbATEY FEV bR PiihUsS Oy AR PR AT AUHENGRA ¢ ari no
acids are specific amno acids that are in positions in whjich they are not
usual | y QR(Ak Solbiedprms f QRGlaoh adipgaentereot. dmgerdainembgdimgniabl e regi ons
the antibodies of the invention may be polyclonal or monoclonal, and/or may be '
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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fromaOPG.-1 may be used with a constant region that isodpkkehgatodosom the
~constant region of aOPGE.-1. In certain enbodinents, the grafted variable
regions are part of a single chain Fv anti body. CDR grafting is described,
e.g., iInwdéspoz7Batent Nos. 6,180, 370, 5,693,762, 5, 693cT@se2018285, 089, and
5,530,101, which are hereby incorporated by reference for any purpose.

[0110) Accqrding tp certain enbodiment nt [ bodi es of  t. I nvention are
br epat od PO ATPAfiuSe: B amng s 1 e EAS o8 heady 8o il onalts s

subst anti?l FP%%HOH of the human anti bodgt producj ng genone inserted but
that is Of 8RE&led appotepRiaced, whils the iesbiolthe bR Yningaekigens teplachsk i ne,
antibodies. Such mce, then, are capable of produci ng human i mmunogl obulin
mol ecul eflasg@minhesidhaecspegifid amine agds tiagate inposiienpinoshich thay as¢ nuri ne

i mmunogl obulin nol ecul es and anti bodi es. Technol ogies utilized for

achi evi ngot bsually daunidtin ERs. Inicertdin sethodimartis, agrfied vadgipe iregiohons, and
references disclosed in the specification, herein. In certain enbodi nents,

one nay éopl o@PER-hmEg beushd adth 4 cwseant regtdrotbatisidiffdrent fri khes hed
- Application No. WD 98/24893, which is hereby incorporated by reference for

~.any pur pgshstafiaegiho?adPEler. Ricetain dinbodifentsc iR diafted Parddifle 156 (1997),
whi ch is hereby 1ncorporated by reference for any purpose. 37 27 Decenber

2005 MO i&%gééa?g{a% ?@%ﬁ]:v[émiﬂv&&c){. fg@ﬂ@ﬁéﬁi@@h&%ﬁﬁ@d, ’éé@.”ﬁ’u‘)di ment s,

fully hu mono i es spe are prodited as

| 2ol Ao B TP eS a2 a ETR  SRUBRe 4 So0I0R S B e o)

fromthe %ﬂte t hat ,expr ess re obtai ned. Such recovered cells

THi
et us oMl BRIRRE BicTpi B HydRlerFien Bt S BABRS e | mmort i hybr § dor col |

lines, and sugh BybrT dRe i to censm embodiments, antibodies 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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screened and selected to identify hybridoma cell |ines 4hgt.dhnfYe6s

anti bodies specific to the antigen of interest. In certain enbodi nents,
the production of a hybridonma cell line that produces anti bodies specific
to OPGL wo@femired. [0112] In certain enbodi ments, amcirhesiewiof the

i nvention are produced by hybridoma lines AMG 6.1, AMG 6.4, AMG 6.5, AMG

7.1, and AMG In c al.n enbodi.nment s,. ant i hes of the.invention are
. produced by ﬁé'tl)ﬁ]dona- 'ﬁ‘%‘%&m Eﬁf%gqn ew&;@d@eﬂl, ﬁﬂ@ hRﬁi?“a‘.“%‘.‘“f‘?r"“ ertain
enbodi nent the antipodi of the inventjon hind to OPGE with a
i S90ci ardlboctss spRHc BRI Slebiuct SpIoRs nHRSsSEIE D¥eand 0. 59 nM I n
certain enbodi nents of the invention, the antibodies bind to OPGL with a
Kd of | esePnt#pRgdupmnimmunoglebylin gerasrargimmuniged with ibe antigen efnt i bodi es of
the invention are of the Ig& isotype. In certain enbodi nents of the
i nvent i oriptereést. &ympbaliti eedls (sushasi B-eelis) fronsthe lntipethalt express bativodiesd a human

| g& heavy chain. In certain enbodinents, the antibodies of the invention

“have  beerarelobtainked. oBudhpeessed oellsare fagstakitheanmyeloidstype el @iné & n
enbodi nents, the variable regions of the antibodies are ligated to a

const ant gregareimaidil hybiadniahRll GA8s, st such ByBiion®d cdllhes@re | sotype. 38 27
Decenber 2005 WO 03/ 002713 PCT/'US02/ 20181 0114] In certain enbodi nents,

conser vatgoysarachrid seRctadt® ildéhtinBybHRA @Ginks Mk pma%basi)nﬁgmo G-1 (and

correspondi ng nodj fications to the encoding nucleotide pr oduce

o1 hoc, Shpofefie gL g el MebuaRnlFRig e pRaRlgtLey o5 = !
et o B e IR BB Bopl o SF Bk efigee "coo™! ! shec
: [0112] In certain embodiments, antibbdies 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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heavy and light chains that differ significantly in theby peElRedr 205 :
mai ntaining (a) the structure of the nol ecul ar backbone in the area of the
substitution, for exanple, as a sheet or helical conformation, (b) the

char ge owogw@enphobicity of the nolecule at the targetrskioser (c) the
bul k of the side chain. [0115] For exanple, a "conservative amno acid
substitution” I nvqgl ve ,a substjtution of a _natiye amno acid residue
with a nonnat Fﬁgxlr esi d'%cegﬂﬂﬁ"?’ﬁgwqq%ﬁénﬁ%WFWﬁm igatiss &3 tect on the
polarity or charﬁ;mof the amino acid residue at that position.

Fur t her mBeavY i Igti chaias pEaPRGE-1 (andirermpspensting madifipations 40 the be subst it ut ed

wi th al anine, as has been previously described for "al anine scanning :
mut ageneé&heeding oudeptides} willqgoduteremtibedids suBPGLt havingrfendtional it conservati ve
or non-conservative) can be determ ned by those skilled in the art at the
ti me sucbhemidabtharatctedsties sinailal &sthoed of kOPGLF1. alnrcontrastg subdedriial am no aci d
substitutions can be used to identify inportant residues of aOPG.-1, or to

i ncr easendifitatiomsinghe funetiond and/oy ciémichEchafddténice st 4OPEEG-n@gscr i bed
- herein. [0117] In certain enbodi nents, antibodies of the present invention

- can be ekgr id I ki ; | | A . In certain
39 27 Deggr?gg?ﬁglgggd%%?%%§%%mg@%? %Jggtg? %?gdiggg%ggg%r?gn%fgﬁésequences

S0 BB AR A Barle, SERnR IS et e SRBITARPRLATGE °
SO R R Rl AP 8 o e ARMORE T oCL 0o,
(or "vect 28 7 Supety HelGel OBErPath (Dba GhaBeGi NHIoPHORHY rthe as exenpl | 11 ed
by U.S. nﬁ%}e’cuﬁleo ast'thé1 ta?SSt’s?té? or (ﬁ)’ t%ézﬁu?kllc?f thg ’si?iioc’hgﬁml’ and 4,959, 455
[0115] For example, a "conservative amino acid substitution" may
Involve a substitution of a native amino acid residue with a nonnative residue
such that thefé 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 aOPGL-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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(which patents are hereby incorporated herein by referenggdfbefB05
purpose). In certain enbodinents, the transformation procedure used nay
depend. upon the host to be transforned. Methods for introduction of

het er ol og@uUBeelsynucl eotides into manmalian cells ar ecyishéizewWwn in the
~art and include, but are not Iimted to, dextran-nediated transfection,
cal ci um phos(ggat e precipitation, polybrene  nediated transfection,

pr ot opl asEMpQEmEREs, %?%E‘BP%%IP%&@ a Fotibediepranbeused 1950] ynucl eot i de( s)
in |iposomes, and direct microinjection of the DNA into nuclei. [0118]
Varmal i ariransformatioeef @ suitablsmamumalispdwst ¢al Acgprdingstosertaie  wel | known in
the art and include, but are not limted to, many imortalized cell 1lines
avai | abl enibasiiments, transforoatiomeas belytamy &n@eh Ineethod for (rfdtyingi ncl udi ng but
not limted to Chinese hanmster ovary (CHO cells, HeLa cells, baby hanster

ki dney ( Ridi§nuciebtides intank hysticell rinstudiag, for &E0Hle phokaryingheat ocel | ul ar

carcinoma cells (e.g., Hep &), and a nunber of other cell lines. In
certai n qupeceendsin a dRls (of infea virliweb®nsildafdraduéifg aUsat 881 WKHM Ni ng whi ch
cell lines have high expression |evels and produce antibodies with

consti t Utthy Qintdek véttsy| i 4 4 5 WO 03/002713
et/ Uso2/ o TEE [511@%@%3@3?‘%?%'%3%@%%"%@ e lart? g@ anti bodi es of the

erbodi meaRe PR e, Rt M. Ao E o dos ) RBAT " B8R wnich

Bnd i octihionBefEu s MepF bR RarE] ele R BisBtR 0" ARy PHRSSSK HBr apeuti o

use in nodul ating. osteogcl ast differentiation and bope resorption. In

certain cégrﬁ'ﬁcﬂ"?@%f@?mantﬁ?ﬁﬁﬁ‘? Ao & Usee Bay "& URBR P t 0 ODAR,

}Qf;l EB n%%strtgsblélt;angpnrrar‘legf CI)\I(I:ekthcinc?s ftop%trsoijgcr%i%la otf Lg{]esrcﬂggéésogolg&%fe%%geg nd foss of
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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nmedi ated transedption activation. Assays for neasuring MNpk&mmkebassd
transcription activation using, e.g., a luciferase reporter assay, are
known to those skilled in the art. [0120] In certain enbodi ments, mnethods

are provmaegnefriireating a bone di sorder conprising adaiuRislsil Ng a
therapeutically effective anmount of an antibody to OPG. In certain

enbodi nent s, ds ar,e' Provided of treating a ,bope di.sorder conprising
admi ni steri ngr@i{tﬁerapeﬁ%oé%wggp{é?qe&%ogimgﬁ’ agﬁibqﬂ?ps ‘g‘]ﬂﬁ?body to OPG and
anot her t.herapeutic t. In.certain such enbodi ments, the additional

t her apeut¥EHRGEAE P§gﬁﬁﬁf H?‘&Pf@weéb%ﬁ '5\305@4%.%%91@&4 Iy ceftdiRct i ve  anount .
In certain enbodi nents, the bone disorder is a disorder characterized by a.
net bone §aRadiments, tiis Allpwsdhe identification & cells, ordissuaspuinich prodtice sheeol ysis. 1 n
certain enbodi nents, treatment with an antibody to OPG. is used to suppress
.t he r at @refeimdneertginemadimentshantibiodies, which bind taORPGIngretblogiot s, treat nent
may be used to reduce the rate of bone resorption where the resorption
rate. i s dhiesctionwithedtherdinding carpamdeanay hagahedabeiid @sdigl ow normal | evel s
in order to 41 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 conpensate for

bel ow nomsdulatingdsiesdiash differdr@atn bR bohd reaBfdidh N IEediegh ment s, - anti bodi es
can be tested for binding to OPG in the absence or presence of OPG and

exam ned dniodifiehts, aktibolife¥ t6 @ﬁGﬂlhﬁkb}&?@P@E\ﬂn@ﬁaﬁgﬁmlﬁﬁi& genesi s

and/ or bone resorption. .[0121] Cohditions e treated according

S SRR 56 0 4 e RN 1L
ot RS A P P B T 0L

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 disordér 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
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and cbngeni tal forns of osteoporosis (including, but noj7 hifaniied 2b&s
ost eogenesi s i nperfecta, honocystinuria, Menkes' syndronme, Ril|ey=Day
syndrone), and osteoporosis due to immobilization of extremties; Paget's

di sease @gio@pma1 osteitis deformans) in adults and | wegnrisd29is1
Csteonyelitis, i.e., an infectious lesion in bone, |eading to bone |oss;

e
Hyper cal ' ' ,ng.. but, not limted tq, hypercal cem resulting from
solid tuﬁ%ﬂp%('?én%ﬁé%éw ngﬂpaldﬁ\feth ?frﬂqnggow%o[}r i'gs?'?a‘!‘ &H@O&lﬂ?ﬁﬂ?ﬁei dney) and
henat ol ogi | i gnaci es . (i pcluding, potf limted to, nultiple nmnyelong,
| yrrphorragari'ﬁa&f}%%g@?ﬂ%% e,sté%f]%amdm o%w %@PF%D,%&TGWEQPE&P&m a
associated with hyperthyroidismand renal function disorders; 42 27
Decenber d@¥a fortihsirapility to ichibib OR&i-mediated orteclgstogenasistand/on t ed to,
osteopenia follow ng surgery, osteopenia induced by steroid admn nistration,
ost eopenibgne sesobptiak ed with disorders of the small and large intestine, and

osteopenia associated with chronic hepatic and renal diseases;

Ost eonecr osi s[01R1E. , bdunditizink wikichtrhay be teaididrrgcolding to@erthinm ted to,
osteonecrosis associated with traumatic injury, osteonecrosis associ ated

Wi t h Gau@htbiodinatits fefirle, Bat H8TREMBStoatTeilcwiag W th sickle cell anem a,
osteonecrosi s associated with syst emc | upus eryt hemat osus, osteonecroslis

associ ated with r @M@@ﬁ&bﬁs,ﬁﬁ&lhﬂihé}b’iﬁnB?IEWWﬁ§WO§%§ﬁ§d Wi th

peri odontal di sease, oOsteonecros assocl at e ¢ netastasis,

and ost eonecrQiodrids §AebabBis Wntah it roPRfitdd &) hyperthyroidism,

hyperparathyroidism, Cushing's syndrome, 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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and Loss of cartilage and joint erosion associated wi thoy BRUSRES o5
arthritis. [0122] in certain enbodi nents, an anti body to OPG. nay be used
alone or with at |east one additional therapeutic agents for the treatnment
of bone wb@®migers. In certain enbodi nents, an anti bogdy¢rivgedefds i s used in
conjunction wth a therapeutically effective anount of an additi onal

t herapeutic agent. enmpl.ar ) er utjic .agents  that . be adm ni stered
W than anti body. ¢ Seteapee, ek B tbt B, Sstpcanaiioniane bone

nmor phogeni ¢ factors desi gnated BNP-1 through BMP-12; transform ng growh
factor-(3 (TGEURSEN, Rgteppenipiinquegd by sterpidiadministration: pelgrpenia (| L- 1)

i nhibitors, including, but not limted to, IL-1ra and derivatives thereof
and Ki ner et Twsmeq? with isordess of thelsmalrand laige intesting, mnd egteopenia3 27
Decenber 2005 WO 031002713 PCT/ US02/ 20151 sol uble TNFa receptors,

Enbrel Tm ant ias3odfatedwith bbainishepativiand derélldiseasesD2E7 ant i bodi es;

par at hyroi d hornone and anal ogs thereof; parathyroid related protein and
anal ogs thereof; EOstohesroBisoisd. dodraeblvzath) irchltihs) babasdidiited4eh as

- al endronate and ot hers); bone-enhancing m nerals such as fluoride and

cal ciuny  nonoBleBhStesis adsidiated With TaRRRALY iftiry 05stédiedtdatd asdopfataddi ng, but

not limted to, COX-2 inhibitors, such as Cel ebre)Jm and Vi ox

. . X)
| NS UPPI €S A Gauchit® UiddaseBLBBhEGIAE SsoidiSd Wit Atk Cel ShbHY ore ot ease

i nhi bitors, including, but not ted to, secretory |eukocy r ot ease

i nhi bitor (SL : - 8. Lok ki ' ' limted to,

ant i bodi es t oB#%"%%&mﬁihggq%%‘gf”ﬁgrggé}%“#gl‘% %’3!"‘983%%%%% linited to, .
antibodies to | L-8): I.L-18 inhibitors (i.ngludi.ng, but not.limted to, |L-18
i oG < or o gFobRsosis adtbeidled Bish it Al ashioneBBisiey 11 ne- enoyme
(I'CE) nodul ators; . fc} br.obl as& growth factors FG--1 to FG--10 and FG-

nodul at ors: pagsociated with periodontal disease, osteonecrosis associated with

ostéolytic 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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ant agoni sts; keratinocyte growh factor (KG), KG--rel ayeg-pnhss4oss. and
KG- nodul ators; matrix netall oprotei nase (MW) nodul ators; N tric oxide
synt hase (NOS) nodul ators, including, but not limted to, nodul ators of

i nduci bl soN@B027130dul at ors of gl ucocorticoid recept or pcisstiaiser s of
gl utamat e receptor; nodulators of |ipopolysaccharide (LPS) |evels; and

nor adr enal | Al nodul at or s d m. ics,theregf.. [Ql I tain
enbodi ne ﬁ?llé',B%aﬁ\ln%% f‘?GSBWS't'%'b@@z apg— iui g &?@bpalesp'g?wc%g?ﬁflaf‘ﬂ@%ut ic
agents to treat various jnflanmmtory conditions,  autoinmune conditions, or
other  comfiaades PATAtRYTRIA haTMaRE 2 ARaIPgs ereqh BUAINTO reBd arateit s, in view
of the condition and the desired |level of treatnent, two, three, or nore .
- agents mapd gaaigaithereel Eagries prostaglandinsehisphivsphonstes{such as4 27 Decenber
- 2005 WD 03/002713 PCT/ US02/ 20181 agents nmay be provi ded together by

i ncl usi onleindrariate apdretiees)nbbreténbancing nurertals suchastfbgride ahd calsived) agents and
an anti body to OPGA may be provided together by inclusion in the sane

f or nul at hon-stdroidalearitrinflarmmatstly trRIGENSAIT), inokbing, bEdhot Mwited g1 ded t oget her
- by inclusion in a treatnment kit. In certain enbodi mrents, such agents and

-an ant i bedx-bmHibitdrs Sich R cuIdxbeednd Ousk™eimdnddiphitstafts, duch ast I eat nent

kit. In certain enbodi nents, such agents nmay be provided separately. In

certain ppofteRaid G lciiomidéEehh bf‘c{’gé%g?ﬂhiﬂﬁ&@ ihl?ﬁ&ﬂ%%@%fgﬂ[i%s encodi ng

protein agents and/or an ant'ibody may be I'nc ( sane
veotor ihgBit A ESBi o R SEED: S BB RRB BRERS T o
0o Bl EoaE st 135 ESFREOS EERR. Bieh iieRt, 2ol or @
e o e D o to M558 inhibtors (nciuding. bt nof fimited to, IL-18 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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t herapi es conprising an anti body to OPGL and at | east ér%}iﬁ” 1
(I'L-1) inhibitor, and nethods of treatnent using such therapl
certain enbodi nents, a therapy conprises an antibody to OPG and an IL-1
i nhi bi t owwo 3@t I east one additional nol ecul e descrihgdoigisgi n. I n
certain enbodi mrents, nethods of treatnent use IL-1 inhibitors and/or TNF-q
~inhibitorg i yunct i n, anti body to OP n certai
“enbodi merft npsarﬂg%hﬁpﬁ%\g?pqrgg@ﬁag_gy WCE‘E"S%“ ﬁﬁ"?w %‘F‘Hlalt'ﬂ NeRsaN t or s
andf or TNF- nhi bi tor,s may be used_ for ment of condltlons such as
ast hma, ?@@?AA’PB?@ shighagen %a“da%aﬂtihc’ﬁyﬁ?g ﬁe‘l"’éybﬁpio‘"@ togetheecenber 2005
WO 03/002713 PCT/US02/20181 [0125] Interleukin-1 (IL-1) is an
‘ant i - i nf IyHnelugey incthesiemedormulatien. t inicertpinsanabrdisents| such ageatsway at or i n
many di seases and nedical conditions. In certain instances, IL-11is
manuf act tregprotided tngethasbytimslusier inapineajmentbkib cinteertaln emlagﬁmehts, certain
i nstances, IL--1 is produced in tw forms: IL-1 alpha (IL 1a) and IL-1

beta (IL- slih agpts 261 oh alitibody o OPGIrekyCisd provided toguthérbydadiesigeiresl to be an
"interleukin-1 nediated di sease” if the spontaneous or experimental di sease

Cor  medi qmarpemdi It@@eﬁﬁn%ﬁwmérﬁg stich Bg8hts Yadyesk bi%wﬁleas% llakeg; in bodily

fluids or tissue and/or if cells or tlssues taken fromth pr oduce

el evat ed 1, g¥géif eﬁTbo'dirnedCL g@;ﬁg&dﬂ:ﬁ%mr&{l‘bgﬁrég%‘gﬁgbnﬁy)%ﬁ% such

i nterl eukin-1 nmedr at ed S are efollovmn'g
i sease. abdfls BAEEGERE ao"&ﬂ*%fﬁa%@%&ﬂoﬁﬁgﬁnéé}%_%%Fﬁ&ﬁ%ﬁ‘i’fthaf P ani mal s by
pat hol ogyatisel ot AR, i aresABRERaToRI S BASE, ot cal
condi ti O%nca%rtlabgtfy toncglk’gll.tn?gy l())é uf:i1 caglthéS cc?notlro >c/)f tthreesaatrnr{aegrtomvgtérhreglon In
certain embodiments, the genes encoding protein agents and/or an antibody to
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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agents that inhibit the action of IL-1. In certain enbogi 5Binsher 0665 Or nore
of the above conditions are net in an |IL-1-nediated disease. In certain
enbodi ments, all three of the conditions are nmet in an |L-1-nedi ated

di sease. wiobd@irisAcut e and chronic interleukin-1 (IL-21lecrmestizaised di seases

I ncl ude, but are not limted to, the foll ow ng: acute pancreatitis;

~anyotrophic aI Sclhférrlgﬁlklﬁ-1( lscHn %ﬁt %{M"?&Pf f’g‘éﬁﬁgsm Al zhei nmer's

di sease; cac eX| | anorexl a, | nc ng, Al DS- i nduced
.cachexi a; e eases t her osc S aut oi rmune
vascul i ¢ cerall PBtanBEg 1O B 'ﬁz%%% Qo5 nd el cacoRiddns: in 751

fatigue ogtridium | nesses, i ncI udi n but not :

|
limted téﬁag'%%wp?%?bﬂrﬁ%@é'ﬁ %ﬁﬁ@%g |3|ng§he E@P'ES’HB??E' BOREEYEons and

i ndi cations, including, but not Iimted to, congestive heart failure,
coronary "ﬂ@@g%-nb"sq:%ﬁalwgéﬁ@%ﬁ, 4115 progueed iriwofgigsa il alphaylit-dect i on (e. g.
related to sepsis), and coronary artery bypass graft; cancer, including,
but not landiLebbete (IL-tkkeni as, i ncl udi ng, but not linited to, multi ple
nyel oma | eukem a and nyei ogenous (e.g., AML and CM.), and tunor

met ast asi.s; dif@28 es (iAdiseaer, mbditalrnditionis eshsidered toshe am- dependent
di abetes); endonetriosis; fever; fibronyal gia; glonerulonephritis; graft

versus  Mipsdrielikiennrdriell disedden IR éﬁéntéﬁé&f‘stdr%ﬂpemmhpdséé’&efors hock;
hyperal gesia; inflammatory bowel disease; inflanmatory conditions of a

j oi nt, I igddighItBndbh |s%%oclé¥ea‘v§|ﬁdelé\5hte@ﬁiv§@.3{ FH2% i bédlwf?ﬁlﬁf(f&l lc arthritis,

and rheumat0| darthritis ammat ory eye sease I ng, but not

o loud 36 SSRGSkl S KERP bt SRR B
o b ot ol e
Kawasaki - a sodrle?:ggrﬁgéd Jaye re%l%%vin%gnggél{tonal Ewo cggcﬁtlo%lssﬁ? pa oiolg?ccall uding, but not
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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sclerosis; nyopathies (e.g., nuscle protein netabolism including, but not
limted to, nuscle protein nmetabolismin sepsis); neurotoxicity

(i ncl udi ngospnnnot limted to, such condition i nducegrhiediod;
osteoporosis; pain, including, but not limted to, cancer-related pain;

Par ki nsory, ' - _PEL ' e; e-ter.ml.abor:. DpDspriasis;
reperfus ﬁgﬁp‘ﬁn?ﬁ@&ng € ogﬂlﬂ %%&nggfeg@ﬁﬁqsggtlgélpqlg% ‘?“3&05‘!'1“8‘??0 {Dher apy;

t enpor al ndibul ar joint disease; sl|leep disturbance; uveitis: and an 47 27
Decenber %@%’—%@'@%Wﬁg'aﬂ 'm%ﬁw'ﬁ'%aﬁﬁﬁﬁ'ﬁﬂpnédﬁgﬁi”&n resul ting
from e. ﬂo st@%i n,, sprain,, Cﬁl’ti | age damage, traumm, orthopedic surgery,

i nfect i orbUtepet mfed tqycendesive beart e, corgnary resiengaismyosaedilodi nent s, an
IL-1 inhibitor may be any protein or nolecule capable of specifically

pr event i rigfagasiony AWypeaidisl dysfundiioa{e.g.e eelptedite sepsis), Bnd comharyrartey result from
any nunber of nechani sns. Exenplary nechanisns include, but are not
limted thypasegraft gameer; inguding,lbybnotlimitedio, leukemisispimchuding, blit-nat i nterfering
with IL-1 binding to its receptor, interfering with formation of the IL-1

recept or ligwtealtoxm(ltiple myelsmadeukeidand myelobenoeL@.@! AMLIdRd!dML), recept or
accessory protein), and interfering with nodulation of IL-1 signaling after

limted to, acute respiratory distress syndrome, or ARDS phedBthidr2bss
ke

- binding tendithfmor ARERLASS; disHAS (RRIdiRY, but ASEIiIRbNndulindérahtiefss | ncl ude,

but are not limted to, |IL-1 receptor antagonists, 1ncluding, but not

limted tcﬁhbeﬁ;sg?éﬁdo tribéié;lfé?er;,ﬁth?#pglggl}’gfoh?é?ﬁlﬁneﬂﬂﬁisj érFﬁR!?l’ngrl vatives,

whi ch are co ctively terned tel ns; antl receptor

by rof or dRECAPbRR e Efol fitpift Aot Rptlragl i Ve ing. but ot
limted t

et RiarRetiBBepdl diodz e R haleHy Sapiidfis o ol iiaing B ot g o

5,319,07+,,agd . . . s
o imited to, osteoarthritis, psoriatic arthritis, and rheumatoid arthritis; inflammatory

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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U.S. Pat. No. 5,180,812, which are hereby incorporated pypLefisssaegsfor any
purpose); anti-IL-1 nonoclonal antibodies (see, e.g., WO 9561997, WO
9402627, WD 9006371, U.S.Pat. No. 4,935,343, EP 364778, EP 267611 and EP
220063, wo wahomx hereby incorporated by reference fompcgrigoipdisaose); IL-1
receptor accessory proteins and antibodies thereto (see, e.g., W 96/ 23067
and WO 99137773, which are hereby incorporated by reference for any

pur pose) inflggnmatopseenddiiion reedlinginrmzego sk, smainsstrtlegeddmagehi bi t ors of

i nterleukin-1 beta converting enzyne (I CE) or caspase | (see, e.g., WO
99/ 46248 trakimep o1thFpetic sugdry\bfadion, drothendisenise aracelssessby i ncorporated by
reference for any purpose), which may be used to inhibit IL-1 beta

production afof28gcr et iInnéﬂéinteafﬂoﬂhﬁéms.larhﬁtﬁnhibﬁbmaﬁ bk &Ry prdteis; and
ot her conpounds and proteins that block in vivo synthesis or extracellular

rel ease @f mdiecute o@@ﬁiﬁbﬁ{%sr&«eﬂﬁng%Bii@tﬁ:ﬁ@célﬁﬁar%ééﬁt&%@@, e.g., in
US Pat. Nos. 5,747,444, 5,359, 032; 5,608, 035; 5,843, 905; '5, 359, 032;

Ut or nat TenaM A EpaR 1O oo mimber Of meiss PPl 25 91/ 17164,
08/ gggg;ﬁ@%@ﬁ@ﬂ?‘g‘%ﬁgg%@%@ééﬁ??’%%’“9&5'}"?2“7’%@8?1766_1, |
‘534078 R L aoRe it e RGP S Re it B The T
noor por HTGBY of bieah dHEeRBY Ao ApoBeoFRAISE] L HHESPPIELIRIE 1 ecept or
antagonist (IL-l1ra) is a human protein that acts as a natural inhibitor of
i nt er | eukeaeplorasaessonapietaime pnd interfrsing with megklatjion ofikiicsignaliogafies | L- 1a and
LA P. Certain receptor antagonists, including IL-Ira and variants and
deri vat i bieslingtoritesécepdor. wel | as net hods of maki ng and using
[0129] Certain interleukin-1 inhibitors include, but are not limited fo,
IL-1 receptof 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 monocional antibodies (see, e.g., WO 9501997, WO
9402627, WO 9006371, U.S.Pat. No. 4,035,343, EP 364778, EP 267611 and EP
- 220063, which are hereby incorporated by reference for any purpose); 1L-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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them are described in U S Patent No. 5,075,222; WO 9 épg%%gbé@%ggg/ 17184,
AU 9173636; WD 92/ 16221; WD 93/21946; WO 94/ 06457 WD 94/ 2

2706772; WD 94/21235; DE 4219626, WD 94/20517; WD 96/22793; WO 97/ 28828;
and WD 9W0’iﬁﬁda]z13 whi ch are incorporated herein by ref ecengedom any
purpose. In certain enbodinents, an IL-1 receptor antagonist may be 49 27
Decenber . 08.? VD, 0%/'90%7% PCT/ USO /20181 bxgo |ated. Jn certain

enbodi mertOHelR Of |NISrIqUEEEbelR CORYeTHRm Pagy LOT{HIPa%E 4868y Ped. [0132]
Thr ee forrrs of 1L-1 ra and variants thereof are described in U S. Pat. No.

5,075, 22%@%46224232 Waoarp45.and WQ 99/47 bh4ywhicky are herehy.ingorpprateche 222

patent, is characterized as a 22-23 kD nol ecul e on SDS- PAGE with an

- appr oxi miyaefesendedor anyvpypose), which nggy hehussd tolinhilitiLét betagrobusiio FPLC
colum at around 52 MM NaCl in Tris buffer, pH 7.6. The second form IL-1
rap, is antiaearstien] intleakindbaf-3tdaBe inhibitors) andlotieh cohpoasds andn a Mono Q
colum at 48 nM NaCl. Both IL-1 raa and IL-1 rap are glycosylated. The

third fompmteins-tAatrtidck ih ¥ivoehnthasis of extscalitlapreléhskdf Mr-at ei n, which el utes
froma Mono Q colum at 48 MM NaC and is non-glycosyl at ed The' 222 pat ent

al so descri be 1301t ai N pR IL-f Dhibifors afé&lgcl&%aeé gt hﬁbscﬁgghf gl the

I nhi bitors, oni ng t hose genes in suitab vect or transtformng and

transt ecki g 40es SRS 5ia0 0385 b6 080k o 4RSS, s ro pieRgNg |t hose

genes to produce the'inhibrtors n ce ‘arn e del eti ons,

L AR SR S oM PR MRBEL S 7T
oo SFRRMEE bl i, o A9 bl WS (o0
Present oB4aBa db/aTads, 656577, 0d/03837, 09106426, 90106042, 9117249,

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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" therapies conprising an anti body to OPGL and at |east openINEa. 1 BRLYI tor,
and nethods of treatnent using such therapies. In certain enbodinents, a

therapy conprises an antibody to OPG and a TNFa inhi bitor and at | east
one addi {J | ecul e described herein. 50 27 Dece 4WO 03/ 002713
PCT/ usozwjd%gé 13TSISS] Certain di seases and nedi cal cgﬁ |UtS(|?22‘ﬁ1§ are nedi at ed
by TNF and nay be categorized as inflammtory conditions. As used herein, a
' TNF- rredigitcoylatede dis eertain embadimentis; tani Ib-ieeeptonantegonist may ke sease or

medi cal condition that is associated with elevated | evels of TNF in bodily
flui ds omiycosyated. and/ or in which cells or tissues taken fromthe body
produce el evated levels of TNF in culture. In certain enbodinents, a

di sease is a [(¥82edi atRredfamedeil-1ra arfldiariaatsthbeef 4@l ddsbriisidigs associ at ed
wi th the disease or nmedical condition can be m mcked experinentally in

ani mal s hyst pge 8Th '@V§t2'22t(1h@“22’2pét@ﬁt??gtfhéﬂé?’l’olﬁf ca@éﬂonmmrpﬂ\eoﬁzf NF and/ or
(2) a pathology induced in experinental animal nodels of the disease or

d I t: th t
o B SR 2 I SO BB 1 o
TNF d d
anor oxi a PBLPITE R #@ane%é’%ﬁ%ﬁ%%é@r# gNGiFEL NI C 2t i gue

d t d/ t di ng, but t
it ea eoundchafobt RECT naRBURr P Lo dHesRkpgY Firm, bufes %y ooar i a
I nfarcti on ard| a sfunction él ncl udi ng but not_Ii m ted to, such
condi t i ofhAEAC ﬁdﬁéas?é’pé? kb prefpi. which eiitgs Hipme Mopg Shedumpratd8 depr essi on;
di abetes, includi nﬂ': but not limted to, juvenile onset Type | diabetes,
di abet es mividNaGl: Both lhntrag ﬁgdllh—ﬂraﬁe@'egdmaﬂat@dna hedhird)forull-tHex, isi m ted to,

insulin resistance associated with obesity); endonetriosis, endonetritis,
and r el atchdractenided aea20 kD protein, which elutes from a Mono Q column at 48 mM

NaCl and is non-glycosylated. The ‘222 patent also describes certain methods
for isolating 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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fibronyal gia and anal gesia; graft versus host rejectiony hyRell 9664 &
~inflammatory bowel diseases, including, but not limted to, CGrohn's disease
‘and  Clostridiumdifficile-associated diarrhea; ischem a, including, but

not Ilmmg{,@zﬂlﬁl 27 Decenber 2005 WO 03/ 002713 PCT/ \ge@rkePdml
cerebral *i schem a, which includes, but is not limted to, brain injury as a

result of tr ep|I nDrrha | or,.stroke; |ung, disease,

i ncl udi ng, buf{B n&ggé‘ht‘%eaéﬁﬁ?’f‘ E%ﬁ‘@l‘tkpnal%? F@Q@tg@%r one,

ast hmma, a,Pg pul non fibrosis;  multiple sclerosis; neuroinfianmatory
E@ a@%

di seases ngma) ke .galegorized asdniareing condﬁ@nﬁdmgse%bereﬁma limted to,
coneal transplant, ocular degeneration and uveitis; pain, including, but
not | i ni t diNf-oredigdertdiseqss!" induesabut is peiiimiteditoa disepss bonedical . di seases:
Pityriasis rubra pilaris (PRP); prostatitis, including bacterial and non-
bact er i al cqnditiindhattis assoniated with etevateaidvdls OF IENF irsbadilgfiukisandissigd at ed
conditions; pulnonary fibrosis; reperfusion injury; rheumatic diseases,

i ncl udi ngandmt intvetich dallsior tiskuies takaPEROrA Tt Sody prbdiidd Slevated aRalstdiriti s,

~juvenile arthritis (including, but not |imted to, juvenile rheumatmd _
art hri ti SYNF seeQnfpaafn déﬁaﬁpém%dlﬁiéhis' B dls%%L‘é/ S0P TRE-mEmaieddidddsa i Reiter’s
syndrone and reactive arthritis, Stil di sease, psoriatic arthr tis,

ent er opat{} Paﬂﬁbld@fda?frﬁi; Cq‘J%OAs)éBMQ?an& th%%*éé%gw%grchfcor&@ Gl

system c sclerosi's, vas I Sea
vascul i ti | arthritis,
Sj ogren’ s'ﬁsyn@%gkiﬁ%ﬂ%ﬁm%@%ﬁﬁgﬁm%ﬁwﬁ %ﬁ‘@abp?&l%;rryal gia
rheumati ca_and. S i.c_shock; de e ts from
radi at i one"tpﬁ%?séf%&‘% ﬁv ?ré‘#? &5 Q&%}F‘i‘é‘%&t"&?&erﬂ'ﬁrﬁf’i anig P IS randi bul ar
joint dise roiditis; and tissue transplantation and/or an
i nfl amthfaIS'/e Q@ﬁ & pignedigalgonditien gap Pﬁ@’fﬂb'@ﬁ‘l%ﬁbﬁllﬁhed yreatmentarti | age
damage, traunm, ort hoi’_)ledl C surgerty i nfection (e.g., HLV, dostridium
di ffici | aviihepenss thebiphibiidae aetjoroef Wifer di sease process. :
[0136] Certain acute and chronic TNF-mediated diseases include,
but are not limited fo:.cachexia and anorexia; cancer, including, but not limited o,
leukemia; chronic fatigue syndrome; coronary conditions and/or indications,

including, but not limifed 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 onset 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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[0937] In certain enbodi ments, TNF inhibitors nmay act %eﬁ %as% @ne of
downregul ating or inhibiting TNF production, binding f SREOr ? fering
52 27 Decenber 2005 WO 03/002713 PCT/US02/ 20181 wth TNF binding to its
receptor erfering with nodul ati on of TNF sign er bi ndi ng
toits reggdé{aoirHThe term " TNF inhibitor" includes, b%tk:‘r)%goz{]zgftsﬁ mted to,
sol ubilized TNF receptors, including, but not [im ted to, soluble tunor
necrosi s cef@trraldsche@ma,puknch inghides, kud BNt itmited ite, doraialinjury asraarqsﬂﬁ ofecept or),

sol ubl e tunor necrosis factor receptor type Il (also called the p75
recept or trauars] epitdpsy| Admorrhaye, Andfoestrdake; IUNG, diseaskLidclodingbut nodt | imted to,
Rem cadeTM and D2E7 (see, e.g. U.S. Patent Nos. 6,090,382 and 6, 258, 562);

ant i bodi @iﬁufea td NidulteesiiaRdry dRTrREs Endrérii€castimg; and/falABHAY4brdsis;et aner cept
(Enbrel , Avakine"; inhibitors of TNF-a converti ng enzyne (TACE) and

ot her rmgﬁig@%clb%s AeliRfriftathiatd!disdasks; dcdje? UsersesBndbdnd s i nhibitors

are descr uropean “patent applications EP 30 8. EP 422
339; EP 3, EP 433
o00. Ep Jpudil; buEE teissd; ootpeatYonsigh ofulagdtbdbiatoRand ety 1 O
descri bes the eflun de for L tion of TNF-a P 663 210; EP
542 795. PaB: nolsling; 25’“ E?“%%%Wi%‘anﬁﬁf @Pf‘ge‘%%m Eﬁ”cfﬁi“?ﬁ?m’l‘—f’g%& 819; EP
882714, l? 880 970;. EP 7 895988, EP 550376; EP 882714,
EP 853 ofigeapes;dlfydegs r ﬁ%"sdﬁgP; %éfi%inc“ﬁg"% aggual aE 8§83 083; U. S.
Pat ent Nos. 5,136, 021; 5,929,117; 5,948, 638; 5,807, 862; 695, 953;
5, 834, 43bactsrighprostafifis, sadasiated copdiggns; psgriasis gnd rejsied csn@ﬁensg?? 5, 359, 037;
5,512,544; 5,695, 953; 5,811, 261; 5,633, 145; 5,863, 926; 5, 866, 616;
5, 641, 67 pHiMQrEBY fibmsis; Epedosion njury, kbeamatie diseases ndating, busss, 161
5,877,222; 5,877,200; 5,877,151; 5,886,010; 5,869,660; 5,859, 207;
5, 891, 88Himited &, thédrDatotd SFitis Sektedarmifis, 4udnild 0Mhntist Gicluding Dt B6HL

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

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

arthritis, enteropathic 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); temporal 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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5,990, 119; 5,952,320; 5,962,481; International patent Lcat
90113575, 53 27 Decenber 2005 WO 03/ 002713 PCT/ US02/ 20@2%%@1‘?93@8%\? WO
92/ 01002, WD 92113095, WD 92116221, WD 93107863, WO 93121946, WD 93/ 19777,

\/\095/34%3%0%396128546, WD 98/ 27298, WO 98/ 30541, VO 96kReks0, VO
196138150, 18207, WD 97/ 15561, WD 97/12902, WD 96125861, WD 96/ 12735,

WD 96111209, WO 98139326, WO 98139316, WD 98/ 38859, WD 98/ 39315, WO
08/ 42659 Wilhd Nfgpindingdo terecepioraanrsinteriaing withsparhilation of INFeignalingd 96133172,
VD 96/20926, WD 97137974, WD 97/37973, WO 97147599, WD 96/ 35711, WO
98151665 afteghindivg A3 48 sscepioro Fhe Aens’ TNIOnbbited 3ciudegdhatis notiivited\D 99/ 00364,
WO 99/ 00363, WD 98/57936, WD 99/ 01449, WD 99/01139, WO 98/ 56788, WO
98156756 jo, WDitbiizsd TNE, revepiosy, Gehutitg, H@ A iFHee To, SODbEOLARE hecrod® 97/ 43250,
WO 99106410, WO 99/ 06042, WD 99/ 09022, WO 99108688, WD 99/ 07679, WO

99109965 factér ra8eftar e | WINIRR) Glisblcal¥HRIP 5D/ t8ptosollPd durhad, WO 97/ 11668,
WO 99150238, WD 99/47672, WD 99148491; Japanese patent applications

10147531 nediddid ¥adter rebBpf? ,u@wé;ohﬂé@%f}:%s reéEptoADAY Epdiefk481, and
127,800/ 199. 1; Gernan gpplﬁi/bgat ion no. 19 3152-%?&aﬁd British application

: '219 zr erzreﬁtja ﬁgél%sr%fﬁgﬁéémgiﬁﬁg?e ytﬁdﬁggﬁg@rﬁ%th g?“%@‘? Pg (73. eéneé & . 'o£ h:ny
B I e N M T
cnownas (SrRdk 110 24 bee s R EBPED ) Aveline n BB of SR el y 1 or mog
_ “STNFRS® 'corllzvperting enzyme (TACE); and other molecules that affect TNF activity.

[0138] Exemplary TNF-a inhibitors are described, e.g., in Eurt;pean

patent appiicatiolns EP 308 378; EP 422 339; EP 393 438; EP 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;

- 5,833,145; 5,863,926, 5,866,616; 5,641,673; 5,869,677; 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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393 438 and EP 422 339 al so describe nodified fornms of STNER-I Bﬁ 5

STNFR- ||, 54 27 Decenber 2005 WD 03/ 002713 PCT/ US02/ 2011 FREMRAFRE but
not linited to fragnents, functional derivatives, and variants.

Furt her marys0bd31:393 438 and EP 422 339 descri be nethoggn%gzzhﬁglatlng genes
t hat code for the inhibitors, cloning the genes into suita (e vect ors,
transformng or transfectlng the genes into certain cell types, and

expr essi (pgn ARIBEBENS 92/0 1002 vee g2MBoies WD 92me221, WIads/c7TBEBRWOand
sTNFR-11  are menbers of the nerve growh factorl TNF receptor superfanily

cel | “ant PR S R R Ot 1ok
245: 1010980959 " WCRREIR0. 9 QaPREO N Ay, loBresel WY, o7 ree
can o avaeliz Rt Sae, RSBl RE WA S A A RORSRE ™) o

ot el 90mepiS WoLBiasspoiE BeBooBaic: B8 abet B dhilfial, Wb Lor hs1

‘and a 40kDa TNF i nhi bi t or A53, which are truncated versions of the
“full - | eng8M43DE8.0N0) 9&(452634U\k®§3m363n\m%9$/§317& WQi%6/20026, ¥¥{d A53 have 51

or 53 -am no acids, respectively, deleted fromthe carboxyl term nus of the
mat ur e pePISFON4, \{V(DIQW:}TQ?BbW@ 92H 789, WEHPB/3aT 110 \WRIAB/AO698YH 555 descri bes
truncated forns of sSTNFR-I and sTNFR-I1 that do not contain the fourth

-domai N $8/i3086,ANCH05/64048, PEO DB/SETY ASICLET/122445 TWERBO/00384¢WGr no aci d
resi dues Prol41- Thr179 of sTNFR-I11); a portion of the third domain (am no

aci d respgpasdwblds/57936, WO 99/01449, WO 99/01139, WO 98/56788, WO

98/56756, WO 98/53842, WO 98/52948, WO 98/52937, WO 96/02510, WO

97/43250, WO 99/06410, WO 99/06042, WO 99/09022, WO 99/08688, WO

99/07679, WO 99/09965, WO 99/07704, WO 99/06041, WO 99/37818, WO

99/37625, WO 97/11668, WO 99/50238, WO 99/47672, WO 99/48491,

Japanese patent applications 10147531, 10231285, 10258140, and 10130148,

' 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-,




~not lim

Cys126 of sTNFR-i and am no acid residues Prol23-Lys14 2’10%5 and,
55 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20151 optio%ﬁpﬁﬁgﬁggnot contain
a portion of the first donmain (am no acid residues Aspl- Cysl1l9 of sSTNFR-I

and amn ' si dues Leul-Cys32 of sTNFR-11). In c ' odi nent s,
Shalhrig R

the truncate FRs include the proteins represented rmul a
R1-[ Cys19 Cysl103]-R2 and R4-[Cys32-Cysl 15]--R5. These proteins are

-t runcat edndlading, Bt notrivAted todragmenisr Rinctional gepwalives.cangd varients3] As used
herein, "Rl-[Cysl19-Cysl1l03]-R2" represents one or nore proteins wherein
[ Cys19- ORiitbdimore, EP3O8U4ES Al EPAR2 §BO describle edthibd® for isolating genesnce of
which is provided in Figure 1 of WD 98/01555; wherein R1L represents a

net hi ony ltpdtedde forrtas iHilbitors)\dorirertha genes bitosuliable vactols, teinsfulming  nore
am no-term nal am no acid residues sel.-ected from Cysl18 to Aspl; and

wher ei N Re 4hANGEHTI e qenesite turtn eaprygés,% reding e BéndPloc car boxy-

termnal amno acid residues selected’trom PhelO4 t0 Letl10. [0144]

Exenpl ar ﬁjé%ﬁ%qﬁéﬁmﬁ%Rl ‘s of the present - invention include, but are

172. 6D/ C105, sTNFR-1 2.60/ C106, sTNFR-I 2.6D/ N105,
STNFR-1 2. 3D/ (B, ~S TNFR- | d FR- | 3D/ d eith met hi onyl at ed
~or nonnet hi onﬁﬁg’pid, arﬁh&ﬁ"ﬁﬂq&%ﬁl P M tﬁfgg}&'ﬁé}eé‘bq&ro& tain
exenplary tr ted STNFRA' s are described, , e.g., | ubl i shed PCT

Aol | cat feonP seskytsuaadam oS Speers, Bhisn idtides e RERPGOES. yo115) - rar
represents one or nore proteins wherein [Cys32-Cysl 15] is, residues Cys32
through @yaarnsceptor (NGFRIhe B celhantigey (i 401BRyihe FatiTscoll tio8Bd in Figure 8
of WD 98/01555; wherein R3 represents a nethionylated or nonnet hi onyl at ed
am ne gr MRC @X4003hestas@antigers and the C02Z and CR0 antigens fSmilbebsk d resi dues
selected fromCys31l to

(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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56 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 Leul; %%&%b@r'ﬁo

represents a carboxy group of Cysll5 or one or nore carboxy-termnal am no
acid residues selected fromAlai 16 to Argl22. [0146] In certain

enbodi ne present invention is directed to therapi npri sing an
anti bodyg‘{ogﬂs 3 and at |east one serine pr ot ease inﬁpgﬁfﬁ@?zf]&gnd met hods
of treatnent using such therapies. In certain enbodinents, a therapy
_conpr i sesoptiorally,idoowy confaibRChortion obthedirstdemain(amine acidmhsidu¢oAspind at | east
one additional nolecul e described herein. [0147] Endogenous proteolytic

enzymes ngys'@efsTIER| avddiningo acit gesidsast.euTysSeoi-sTINFRMIY ¥n 66dh exes, and
certain tissue proteins that are no |onger necessary or useful. Infective

agent s NMaymbBdifRAS thefsHchicd SINFROIBREY tHCprofiiis/ fedatcd By eOr 9ani sm
Protease inhibitors nmay regul ate both endogenous and invading proteolytic

enzymes. L B A G168 | BRI ) HEab ) I ot ease

I nhi bi torfso(a.lﬂ(/:a}irélvr\t’a1 @ggco%?ér oﬂ%@g@%%@ pﬁ%eﬁ%@wgggﬁﬁ%t%lﬁgg&g hei r
reactions, | ocal an rall certai.n enbodi nents, protease

i nhi bi torgu'?FégeJ %H?%P?S-}@?@?@Qgé‘iNFH']urdﬁiFF@h"‘?l}‘rt o the body by infective
agents. In certain instances tissues that are grticul arly prone to
~proteol ytic a3 and ﬁ\ﬁﬂ&({{ heygin, MRciCyelhgys 't ferresents paelot o, those of
‘the respiratory tract, are rich in protease inhibitors. [0149] Protease

i nhi bi t or momopptsimavirerpindCys W Gys103] Riesitiued$ througin108 efsENFR-fitke ns. At
| east eight inhibitors have been isolated fromthis source and

char act er sgtp@nédoftitdch istsrodtiod t Fighesrof WO 98161548 whdréin Rqt imted to,
al pha 2-macrogl obulin (al pha 2M, al pha 1-protease inhibitor (alpha | PI),

al pha 57 R4 JRrRREtidH)Rited or nonmethionylated amine group of Cys'® or one or

‘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 98/01555.

[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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WD 03/ 002713 PCT/ US02/ 20181 I -antichyrnotrypsin (al pha JAchy)., a
1-anticol | agenase~al pha 1AC), and inter-al pha-trypsin #r?ﬁ?%%?b&[h%?
(1-al pha-1). [0150] In certain instances, a disturbance of the

pr ot ease{‘g)rog}oﬁzﬁiﬁe .inhibitor balance can lead to pr o%ggﬁjg{?gﬁgiiat ed tissue

destruction, uding, but not limted to,, enphyse itis,
gl omerul onephritis, periodontitis, nuscular dystrophy, tunor invasion, and

vari ous qigiett R WhRHIRS OGS Bl ARy oI CISMS oF S I, © 0. severe

pat hol.ogi cal ' proci asses 's as sepsl s ut ema, the anount of

free protealytic enzynes present may .increase,d to the release of enzyne
1 om Seor Bty EaTing! g B4 retvarseiond om Al ia Ard e anceo. a |
di m ni shed regul ating inhibitor capacity of the organism nmay al so cause
alterations i lOM¥ prdnegdan smhosisents e mpressnt ipventiaads diseetsdite mi t i ng
exanpl e of such a dimnished regulating inhibitor capacity is an al pha

1- pr ot eadbernapiasgomprisingfancanthedy toBPGh and at denst enasesineroleaste devel opnent
of pul monary enphysema. [0152] In certain instances, serious damage to the
or gani smintdbitorpard meticels of trehinent usiagtsuch thairapiesisinaeetajr esent unl ess
measures can be taken to control the proteolytic enzynmes. Therefore,

_ pr ot ease gnifidimbatssa ifat Spyoeiprises i intibbéy 100@PGhena dndeing pestedsé 0 an

organismto control proteolytic enzynes. [0153] Le ukocyte el astase,

- Lrypsin, igabitsmid bt eastofe Badifdrf iotecuft 48dcBEd RéRinoNl i m ting exanpl es of
a class of proteases known as serine proteases. [01541 In certain

oavancee, | PISORY. e I eRGBa ol A s PG RG Y o0 200
VO 03/ 00%?&a?iﬂ£rﬁ:g,/ a%%ﬁé[n-%ﬂ&l?ojdy complexes, and certain tissue proteins that are no

longer necessary or useful. Infective agents may introduce additional proteolytic

-enzymes into the organism. Protease inhibitors may regulate both ehdogénous

and invading proteolytic enzymes.

[0148] 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 io,

-alpha 2-macroglobulin (alpha 2M), alpha 1-protease inhibitor (alpha 1PI), alpha - ..,
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normal I'y functioning organi smdegrades a certain armuntlzgoé c%ﬂ;}n?g@dé/e
tissue and other proteins, the presence of an excessi FoURt®

| eukocyte el astase nay be associated with various pathol ogi cal states,

i ncl udi nﬂ’}%‘g}gbﬂﬁm limted to, enphysena and rheunat ngm@{zyzﬁfs;lt is. In
0 cy

certain e I'meénts, to counteract the effects of |euko e el astase when
it Is present in anbunts greater than normal, a protease inhibitor has

- ‘been soughénf)v/&agﬁmr‘yﬁsiﬁ F‘eﬁlﬁl'?é ?fzc%raukrfamgmré@a REeq8Bha Sﬁg?,eaéiaopr otease

i nhi bitor may be uSefu re capable of being iIso r prepared
in a purifie I ficlant quantities to be pharnmaceutically
useful . [!Bf‘fgg]ph%etwpgﬁﬂnq"glaﬁg!:@?gé @r astase inhibitors are described, e.g., ,
in Schiessler al ., "Aci.d-Stabl e | nhibi S Granul ocyte Neutr al
proteaces 1 n 0N i dBEEHERTEIGR.A dsrisbiich Sinc PRRABIIGEARE bl 01 ogi cal
Function”, in utral Proteases of Hupan_ Pol r phoneucl ear Leucoc es,
Havenann'@‘?'{"éﬂr.ba qnegspn | @r%tﬁas%m#@‘%ﬁb‘%é ,esﬁ'Hg!on( ineiding, BUY in Travis
and Sal vesen, Ann. Rev. Biochem 52: 655-709 (1983). [0156] In certain

i nst ancediot limited o, emphysemasarthsiyjs.calememipnephals, peripdoni@gs.cmusoyer ti ssue,
such as pancreatic tissue, during a variety of acute conditions,

‘i ncl udi nglystrophyn dumariinvasion, vog varousraiber pathologicaloppditions. nhidertaitr nay be
useful if it could be isolated and prepared in a purified formand in

suf fi ci endituglicmst gl ssvere phihologival precesseiscath vs sepsisor agild lelkedd, hepsin Gis
anot her protease present in |eukocytes. In certain enbodi nents, cathepsin

G i s capahé ameuntieffrartbroteofytic @hzyihas Presantahay itrdate dublit the refe@sedi ng t hose
of the conpl enment pathway. Pancreatic el astase is another 59 27 Decenber

S oo, Y g i ol cnce et T e 2 L b o

phar maceut | Catm‘ﬁ‘ﬂ U€. Furthermore, in certain instances, a diminished regutating
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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[0158] In certain enbodi ments, the substrate specificit nd sensitivity
to different inhibitors of serine proteases are believé%?@%gygfﬂgﬁb$r0n1
changes in only a few anmi no acid residues. By analogy, it nay be possible
to concginv a class of serine protease inhibitorsy] i changes in a
rel ati veﬁ)yo‘g‘?@&\};}am no acids wll result in inhibiti onpg?mgél}fzﬂe&%ent
proteases. In certain enbodinents, a nenber of this class inhibits every
serine pighRgheun orfEniS IRt SEaifarbditet eanhEtB Qe [ secretory
| eukocyte pr tease ?ﬁ%f itor ( LPS% anéipﬁggnents and anal ogs t hereof.

Exenpl ar t LnhL bt or ' limted to,
ot T1 oS P ProtBik, BF Hroodah it b oReeRd dmliirt SPouRIuAb BB | o nal
plasma inhibitor-1. S| - | br gnghi.al cus_t nhi bi (BM ),,.and cervi cal
Micas. | nfR e poseeiatsd Wit rous Hefpiotichy s el bl hotiRifebiiad
inhibitors also may be LPS nodyl ator. See, e.g., Jin et at. 997), Cell
88(3): 41¢m_i§w5¢!ﬁa@§¢f%ﬁwm Bt ,cqm@"bﬁF@Eéﬁ&cwmé{ €suited for
use in conditiaons |eading to bone | oss because they, are preferentially

di r ect ed effectsiof laskpeyte gigsiaspoiv it ispssenbinamnemntsaregierteansomahiai t ors are
described, e.g., in US. Pat. No. 4,760,130; U S. Pat. No. 5,900,400; and
U. S. Pat prdteassinbibiiertis beenrsavighbwhich i spesific fudeykocyteselagigse.eBuctence for
any purpose. The nol ecules disclosed in the foregoing references as well
as any varpretease inhistoamaybesuseful ifiibeéreaapalole lof being istlgtetl o pezpatexkr i ne
protease inhibitors."” 60 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181

[0161] 1k & ButifiecPfolh@ntiiv affbBhDGantiliéPlo ieepHdimiaceaticalipussiuk 0 | nduce
-interferon-y and was previously named interferon gamma i nducing factor

(IGF). In cn (]slefol inMﬁﬁaukdéﬁéelaags@ﬁﬁpitﬁi%oavenbdegcﬁwd?asg..ahe L 18

production, L- 18 induces production of a nunmber of proinflammatory
Cyt oki NeguyjaghHel 4197Adia Btable inhibitors of Granulocyte Neutral Proteases in

Human Mucous Secretions: Biochemistry and Possible Biological Functioh“, 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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and MMWP-1. See, e.g., Dinarello et al. (1998), J. Leuk e Bj ol :
658-64. In certain instances, caspase | is also irrpor?%%/l?e(feé‘?belrl?oqg
production. Experinents also suggest that TNF-a regulates |L-18

product i hat simul taneous inhibition of TNF-a pr ot ects
agai nst ﬁ'irbvogfra&tqo%amty See, e.g., Faggioni et al. Eg%)sﬁzbﬂ,ﬁis
2367-72. [0162] 1L-18 acts in vivo through a receptor systemrem n| scent of

the | L- 1 ppotshedthat braythavBaqbiRGh panbrbhtiths. CRluk, MHbligeformegpt or (1L-18R),
which interacts with an accessory protein (I L- 18RAcP). [IL-18-nedi ated

signalin conpl ex of IL-18, IL-18R and
I L- 18F\’Ac%mt%ril nat u? aléBl nhi g’ﬁ?ﬁé%@%lﬁgﬂ% Is IL-18bp. In certain

. enbodi nent s, bp a r to 1L-18

nmol ecul es andtdf)lr é\fent | ﬁlé}%e r@g’s&oﬂgﬁéﬁfs, tﬁggﬁﬁé%%&y?%?ﬁgn certain
enbodi nent s entjon.is directed,t conprising an
ant body seostloLlESER inublrs bt etine bralehia B e&ﬁa SiTeric o
_ treat ment using such therapl es. In certain enbod B a .t herapy
~ conpr i seShaROREINi AR fvbarneacihgsidhes L wnalﬁam may baipassibletaast one
addi tional nolecul e described herein. Exenplary conditions that nmay be
treat ed gonesive aba clags ebsarinepretaperiinkibifoss inwdhidioehanges ing elativeM i nited to,
i nfl ammati on, autoi mune diseases, |L-1 nediated di seases, and
TNF- medi devedmins acidewil Es:dtﬁpli@ﬁbﬁiﬁloﬂdiﬁé‘m@ép%asemm SDaliB/ 002713

PCT/ US02/ 20181 cond itions that may be treated with an antibody to OPG L

and at | easjodiments, arientber ohthisdlasy inhibito evirpgetine potdasen enbodi nent s
i nclude, but are not limted to, arthdtis, including, but not limted to

Loct ! Seaoe (0L ° S f) Si pradiseRY S sl ik
acconpanyjd. LNeRpitdt &R #H5hd fragments and analogs thereof. Exemplary serine
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
molecuies 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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[0164] - Exenplary | L-1 8 inhibitors include, but are n Lmted
anti bodies that bind to IL-1 8; antibodies that bind tgé”é?e rzgﬁ%ibodi es

that bind to IL-1 8RAcCP; IL-18bp; IL-1 8R fragnments (e.g., a solubilized
extracel I in of the IL-18 receptor); peptide nd to IL-18
and redu{(J:Vké:5 i gﬁgent its interaction with I L-1 8 R ig@g’?‘s’ imthat bind to
| L-1 8 Rand red uce or prevent its interaction with IL-1 8 or with

I L- 18RACP; ped®18ls t hall-15 isd pro-inflanrestanyrovisidne thatiwae faand o indene its
~interaction with IL-18R, and small nol ecul es that reduce or prevent IL-1 8
product i omteulieram\eandwsan:ewmmlgbmrnaémterfayomgammaljn&,lcmg.fai:toﬁBG!E)‘Id | L-
18RAcCP. [01651 Certain IL-18 inhibitors are described, e.g., in US Pat. No.

6, 912, 324in destaindnstantes, 141 ha9Béen BRbvh RArogiaterLs {ﬁb@sbt@@Cano&L-1999 EP
712 931, published Nov. 15, 11994; US Pat. No. 5,914,253, issued July

14, 1994, lal riUimstse 0, 283,
|ssued Na’gmgdﬁg%%%lﬂéﬁcégh?g g 952, r%ﬂeﬁbﬁ%{aﬂcﬁ%g% cyﬁlflgglgmgg%%g 585,

DUl ShecurfePLS, S1a%05, Wordfid i Hooeoli il sei, o st 896 u;’if"i“gg?
w0 00/ 37 FFiRengRE Gt dea s a&sﬂﬁé%\q’t’@%?(ﬁépi@w@%' EARFRIR s an. 26,
PCT/ Uso2/ Bt ES @%Bﬁh%ﬁngieé (b e AR £ haremufenepiisago 1 os,

Feb. 5. toBlonal N a ahd [InEbpmiadk %&Téfgﬁiﬁé’rhbﬁ%ﬂ e Erb e RSO pur pose.
[0166] In certain enbodi nents, an antibody to OPGL may be used with at

| east  onedlt(RBPAPMASIZ PS67-7Por i nflammtion. In certain embodi nents, an

anti body to OPG. may be used with at | east one therapeutic agent for an
[0162] IL-18 acts in vivo through a receptor system reminiscent of

the IL-1 system. IL-18 interacts with a cell surface receptor (IL~18R), which
interacts with an accessory protein (IL-18RAcP). IL-18-mediated signaling
proceeds uﬁon 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 ét 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 acpording
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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o cycl ooxygenase type 2 (COX- 2) inhibitors; disease nodi

I mmune di sorder. Exenplary therapeutic agents for infl m}a‘i}o artgg %rmune
di sorders include, but are not [imted to, corticosterords, g P g, but
not limted to, prednisolone; nonsteroidal anti-inflammatory drugs

(NSAI Ds) wo difsb4gsi N9, but not limted to, cycl ooxygengéfmg@é%ls} (COX-1) and
ying antirheumatic

drugs (DVMARDs), including, but not limted to, nethotrexate,
hydr oxy c onddigos that mayibertrepiédieith endntisgdyrto BPGlg ahd at lkasponetisig such as
aur anofin, aurothional ate and aurothi ogl ucose), and |[|eflunom de; type IV

phosophodnisiblieraxserdingtbicedsin emburlirents thelidiel biteire InofirhBel to arthfit®, | Pram and
Pentoxiifylline; Tacrolinus (FK-506); Sirolinus (rapanycin); nycophenolic

aci d; 5- lihcIQaMganRRet irfiidab irhésmalotF A Hits % ' |yl Zi I'eut on;
Todul at or o ol art i ysfirlic s ienhéfiedsts 21 UL

"t racel [ o) S e B oliches EoMIDr rEPtte, R and PN ST RBAL T oL

i ntracel I'u nol ecul es 1 nvolve 'on’ pa ei n such

i ntracel |yl ' e not limted to, jnk, IKK NF-KB,
- ZAPT70, -gﬁgaqaﬁgéﬁﬁogﬁ)ﬁh@%%%gr@géﬁgg'apeutic agents for inflanmation are
described, e.g...in C.A Dinarello and L, L. | dJawer Proj nfl ammatory and
Anti.- 1 nfl amm{@%] oyt GREMPErY F""ﬁ%h@ﬂ%g& @chﬂlﬂgﬁtf“lqlair% notdinpifed g, f or
Cinicians Thir dm%ggi i.on (%Q%‘)y_ 63 27 Decenber 2005 WO 03/002713
PCT/ Us02/2pghadies iqd e, lL-18; 7k adigs that dindda IL-¢8R; antibogiesthathind t her apeut i ¢
agents for inflammtion and autoi nmune di seases include, but are not
limted t@lL-18RARdL-ISbPJbritdR fragments (eodelsaiubilized eptiateliular domiinOX40/ OX40L
(including soluble forms of OX40); nodulators of 4-1 BB/ 4-1 BB |igand
(i ncl udi wftheolleA8 recéptonspapfidés thaBbjnd todlrd 8 and wbduceror ppéventitel | - T cel |
costimul atory pat hways, including, but not limted to, nodulators of the

L) S A e ol Rk i
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, issuécl April 25,
2000; WO 99/09063, bublished 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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receptors). Certain exenplary nodul ators of B cell-T ce cost i ory
pat hways include, but are not linted to, inhibitors o’ﬁu %‘fgjbeg?}b , and
B7.2 (including soluble fornms of B7.1 or B7.2 and sol uble forns of CTLA4,

bot h of Wy she¥Ry be fused to a heterol ogous peptidefp_%fl‘{ugﬁeﬂofﬂl” whi ch

reduces or prevents degradation and/or increases hal reduces
toxicity, reduces inmunogenicity, or increases biological activity of a

therapeut; sodt; bfidedsyp é&D‘lﬁaﬁ_@ééﬁa? 3p! 41 ddofon, BubijsHet Oetad4, Aggpal -1 1 Fe)

i'nhi bitors of i ncl udi ng sol ub orns o whi ch may be

f dto : ' . 8] 2 ANE &Y ] | COS d B7RP1
used O\ ol S BORRORTP 200 BB ronl BTG By | 05 a0
pepti de or ibitors of AGP-3, TACI and BAFFR (i ncl uding

Cei .
sol ubl e frl‘}P&{??%tghn E?a}ﬂgxlﬁeqéﬁﬂﬁﬁz o_rqnéf@gfpog?Rpl and inhibitors thereof are

described, e.g., in 46240. AGP-3, TACl  .an and  inhipitors

t hereof are dk%é@ﬂi bed, lRcgrian gy Wﬂiﬁi?ﬂ(ﬁ"ﬂs@&%ggé,mamﬁ% 273,

W98/ 39361, and von Bul ow and Bram (1997) Science 278:138- 140. 64 27
Decenber withasleast 0B therapesiipegenidorinfrmmatian 1 Beremn empediments»BBdi ments, an
antibody to OPGL is used to treat bone |loss, including, but not Iimted
"t 0, -boneahiizxiyrte QRGL mpyfbeousedstithaatyeast onel dhwrapaticagentfobame caused by
mal i gnant or netastatic tunors. In certain enbodinents, an antibody to
‘OPGL  nay inauns didotder! Exemploy therapesitia agents fdrdoflammbtiorcamtienmuriiExenpl ary
cancers include, but are not limted to, breast, prostate, thyroid,

ki dney, HidBiier&merRidegBd are hetkrited 16) estigisteroRisYineiblingPb@ ot limitead | i ver
cancers, as well as cancer of the gastrointestional tract. In certain

e T e B S g NSARS i s g8 oo o
to, milt hQ’J ffnited to, cyclooxygenase fype 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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nyel oma and | ynphoma, including Hodgkin's Di sease. [0168] Icr(1a er 2@51
enbodi nents, an antibody to OPGL is adm nistered al on€: EI)% o
enbodi ments, an antibody to OPA is admnistered with at | east one ot her

t her apeuﬁ,iocw@gﬁﬁt, including, but not limted to, at Pbﬁ%@fz{}gjeg? ot her

cancer therapy agent. Exenplary cancer therapy agents inc but are not
limted t radi atj on t y ~and, chenot her a In certain  enbodinents,
chenot he%?e%ﬁhwwaa%apﬁeﬁeﬁq ??‘96'?%{3'8' hergpeutiagents fof o| | owi ng:

ant hracycl j nes, .taxo|, tanoxifene, doxorubicin, 5fluorouracil, and other
drugs kndOfammatignang autoimmyng digeasesineluderbut are nptdimifed to, interfalop agent is a
| ut ei ni zi ng hor none-rel easi ng hor none LHHRB antagonist. In certain _
embodi nergamma (IFNe ragdulaiors; srodulaters pééﬂ M fineluding sqlalde grmisn cert ai n
enbodi nents, an LHRH ant agoni st conprises the peptide:

Ac- D- Nal -of QX40pheodulatars Get-1BEMe1BE ligahdAinoiuding toleifle RinsRifd-1BRY, a- NH2 ( SEQ
I D NO 20), where Nal is 3-(2-napthyl)alaninyl; 4-Cl-Phe is (4 65 WO

03/ 00271 2nBGhodufsia/sXF BdellcT coll cpstienyatddy paitfiways, incRidirigs but not limited '
3-(3"-pyridyl)alaninyl; and Lys(iPr) is N-epsilon-2- propyl-lysinyl. [0170]

I n cert aith AoNIKFESHIRe réﬁéf)idﬁmbbﬁd‘bﬁ&oﬁbéélBV?CmméMLbam agoni st

decapeptid'e. Certain exenpl ary decapepti des are described, e.g., in US.

Pat ent N(Pc?@f@ﬂ#?%d A SPTACHBRES: E'Aéﬁ-%i@&é # 55t PACH gﬁgg@ﬁﬁ for any

pur pose. 0171] Exenpl ary ther apeutic antibodi es accor o certain
oot R cerE] Bt e oy ot 56 T RSB G PR™  ©
At bocy Tktste, Pt AfE na¥imited o) HnioitorE 658, B7. 1% 872 {Roliding” S°" M 9
soluble forms of B7.1 or B7.2 and soluble forms of CTLA4, both of which may be

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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Exenpl ary anti bodi es include, but are not |imted to, tg#o.ie %‘i CB Bé nd to
cell surface proteins Her2, CDC20, CDC33, nucin-Ilike y B & R and

epidermal growth factor receptor (EGFR) present. on tunor cells, and

opt i onal ' a cytostatic and/or cytotoxic effeghy r cells
di spl ayi {’nv)gbdtsﬁﬁeyg%eprot eins. Exenplary antibodies al sog’?ﬁ@?‘ggg@ERCEPTl NTM

- (trastuzumab), j.ch be _used to treat byreast er and other forns of
‘cancer, and RI[Q%N ( rinCeraingmb c&'@%  fFantihg Mlt‘?&%@ﬁﬂ‘sﬁgwet an), and

LYMPHOCI DET' " (eprat uzu_mab%, whi ch may be used to treat non-Hodgkin's

| ymphona tEeal bena doss, ingluging obutaeh limited &s boae Ipse xesvitingrfioragsteshices al so

I ncl ude ERBI TUXT"" (I MC C225), BEXXART'" (iodine 131 tositunomab), and

Canpat h. destneion of mmetcausedbpodiignartor medastatic tuiorsadn cagaimt s are

pol ypepti des which selectively induce apoptosis in tunor cells, including,

but not drmisodimentspan ahtbotidfe OFGIL arybel yeedib rdst PoRalibss adsocigsd ai n
enbodi nents, an 66 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 anti body to

CPGL nay with.@stiteRi Bxéth@igryaankeRShcl@des bk alky i limited td; BRéast! skt th,  and
subsequent to treatnent with a cancer therapy agent. In certain

- enbodi Moo RiGRBY! IR bsbenddREL rgEi, BRGBSbARREP bGP BRGIAC! 1ol 1Y L0

prevent or  mtigate the onset” o 0 mef astat'c cancer. In certain

o e ool aglet bk ol Bl e S Uk =,

an existing cbnditron o
oot o0 BT QPR pS R e S e b S . 830 O 11230 bone
st gni (EaR ereR Bloae AR RdnEHEy DUt BB AR ances, & o
ol  eloma and lymphoma, nchiditg Hoagkin'a Dissase. - 1 | 0°S e
[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~Ser-N-Me~Tyr-D-Asn-Leu-Lys(iPrr)-Pro-D-Ala-
NH2 (SEQ ID NO: 20), where Nal is 3-(2-napthyl)alaninyl; 4-Cl-Phe is (4"

65




may be due to increased osteoclast activation in |ocal |§6 re iogﬁo Many
‘nmyel oma patients present with bone |esions visible by réd 8?66'%?96 Anal ysi s
and suffer fromskeletal pain. In certain-instances, patients with myel ona

are sus | to pathol ogical fractures of involve ) i ch may
occur ei t_her}owgg‘;ont aneously or due to injury. In certgcﬂﬁgﬁéogces t he
skel et al Iesi ons i)hat occur during nyelonma not only |ead to bone

f r act ur echiggpphenydalaniowt Pal isy3- @nﬂYﬂCUB@laBithand Lys(iftryie Neepsiloassi on,
particularly in the vertebral spine. In sone patients, a pathol ogical

i ncr ease Arap@dsingl.cal ci um (hypercal cenia) occurs, and may cause
significant problens during disease treatnent. In certain enbodinents, an

antibody to OfEd7Omy benadrtainienitiitierts, AALHRAlMiAGoLIKELQRH bl ock bone
resorption and rel ease of cal cium whi ch may reduce the risk of fractures

and_spi naintslpinist detapeplide 2Cchsin %&'@ﬁfpla?@@éc not &g?dje%crﬁfsﬁ la@? 4h20181

[0174] In certain instances, rrye oma cells d I rect ticipate in

bone desty sepL@it NBUS, 815307 Aehib &%&P%rﬁcfrsiehtﬂﬁé;ezéﬁ%@wbﬁ lead to

osteoclast differentiation ‘and activation nce
ost eocl ai’m@ sar oduce high levels of the cytokine I'L-6, particul arl y when
t hey bec activated. 1L-6 is a B-cell gromh factor, and contributes to

t he growt h of mur i hunan .m/e cells. in V|tro Mel oma cel |l s
may al so eit hgﬂ?h rect @‘%@‘W&%&W'ﬁ a“bﬁ%ﬁﬁcw Ny result in
| ocal bone beﬁSl S tsur ro H t he e orna cells enbedded I n bone marrow
spaces. [RERH NGHGEa Rete "PH@'" {eamouge ireesehymanghimeda: to t he
nyel oma ceII in turn roduce |L-6, which may lead to Iocal expansi on of
the t ump%ﬂraétedwgmme@em BJ"E)?IHBCHG angibedies,andl synthetic antikndies, may occupy
bone spaces that are created by inappropriate bone resorption. [0175] It
has beeninshisting, byt noidimitedd dhiosensalected by scieeningdmitibsdy 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 factor receptor (EGFR) present on tumor cells, and optionally induce a

- cytostatic and/or cytotoxic effect on tumor cells displaying these proteins.
Exemplary antibodies also include 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™ (iodine 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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I nduces rapid death of the osteocl ast popul ati on (see, . ac t al.
(2000) Am J. Pathol. 157:435-448). A reduction in thef’n@ﬁ%eé?l_b%%og

osteoclasts nay counteract the effect of increased IL-6 production by

t hose ce y therefore affect the growmh and sy f nyel oma
cells w W@%ﬁ{;ﬁé ecul ar bone. Thus, in certain enbod?tr;é)rf\]jtsbs??;oggm ni stration

of an antibody to OPG to a nyelonma patient may not only bl ock the hyper

| {6501 P AhiBbaPROP R halThY adinkistoRlls Rast 4% BFRRAS QBnAr Wi V2l of the

tunor itse 0176 express t receptor AR. Myel oma
cells als %& | L1 . In certain

I nst ances&f%@ggi%nesm o%tﬁo[éﬁt B@P%%&ﬁﬁ%%@?ﬁﬁ?ﬁ@&m cell popul ation
may create an.autocrine.stj mul t hat .af fect.s Yival t he nyel oma cell.
Thus. " 66 TmBRUBENECRh S5 SioloR Ry 58 s R ol R ARl i .

enbodi nents, adm nistration of an gntibody to OPG may redyce tunor cell
survi val ,Pf?\‘ﬁé'ltélf)?"ﬂ@@i‘? %&%‘?Mﬁ?ﬁ%ﬁ@%ﬂ&%ﬂ% )i'&ﬁ? B seen in

myel oma patients. 101771 In certain enbodinents, the invention provides for
‘phar maceemkedimentapas ratikady te G wiay headmirisigrnd for ha trgateentefiane amount

of an antibody to OPA together with a pharmaceutically acceptable

di | uent, exdstingeonditisrobilind lpes duetameiabiasis, preservative and/ or adjuvant.
[0178] In certain enbodi ments, the invention provides for pharmaceutical

conposi tions (@T3]i si ndnaetthipremisodiments| sh adtibedy ity OPGiomay befusesh  ant i body
to OPGL and a therapeutically effective anobunt of at |east one additional

t her apeutth pré\@RNaRd/oft RERTHORE Jvds! dbsacigled withanultipledhysloraa aadlontd e  di | uent,
carrier, solubilizer, enulsifier, preservative and/or adjuvant. In certain

prevent and/or treat the disease itself. Multiple myeloma is a B cell derived

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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enbodi nents, the at | east one additional therapeutic a%?g.S #@‘? ed from
bone m)rphogenl c factors designated BMP-1 t hrough BMP- Cte

growh factor -P (TGF-[3) and TG~ (3 fam |y nenbers; |nterleuk|n 1 (IL 1)

i nhi bi t ogg, uding, but not limted to, 1L-1ra an ves t her eof
and Ki neretuiu b"’gf'J’TNFa [ nhi bitors, including, but not ?62)3@'{8'1 a sol uble
TNFa receptor, EnbrelT'", anti- TNFa anti bodi es, Rem cadeT , and D2E7

-anti-body; par g{p4)oi d hﬁb@mmr@%oeg%yaamatdwéaehotmaécaybxﬂ&i&té el at ed

protein and anal ogs thereof; E series “prostaglandins; bisphosphonates
(such as ;al,608HBRRAGOR! ??{s{b%samd raS B A ?ﬂ%ﬂ# such as fluoride
and cal ci unt hon- st eroi anti-1nflanmmatory I ncl udi ng

COX- 2 i nhi bi 0 uppressants,
such as @Fﬂ?&quiyﬁfe%ﬁe‘i@ﬁ%ﬁ%%%ﬁﬁw B ﬁ%%'e%esssét%g Decenber 2005
WO 03/ 00271 [/ US02/ 2 | nh| ors S ecretor ukocyt e

pr ot ease AF Cﬁ igh e(vg(g[g?ghe qvto k‘!{'q gquy ea?heyai?ﬁq Bécﬂé%’aieﬂ I L-S),

I L-8 inhibitors (e ant i bodi es to | L- -18 inhibitors e.g., IL-18
bi ndi ng pbk‘@t'%iarB'Gﬁu Q@WlfoaﬁWf:l%@cﬁoé@ '-‘t¢9rﬁ°éh? leﬂlﬂﬁ eBmysing W enzyme
(I1CE) nodul ators; fibroblast growh factors FGF-1 to FGF-10 and FGF

rmodul at ohsmamaRyelamagsiis &tro. kiMyelomasslis mayraisa eithes direstlyorardirecttGr- r el at ed
nol ecul es, or KGF nodul ators; matrix netall oproteinase (MW) nodul at ors;
Nitric opirmmjce;mt’ﬁhswhiclmmﬁy reswdtih docal boné lysiswtirngndingltheanyelomaf i nduci bl e
NCS; nodul ators of glucocorticoid receptor; nodul ators of glutamate

- receptor cellsefbedded i bdhe mramspsrec hntertkn (sBhkes aiehormaind nor adr enal i ne
and nodul ators and minetics thereof. [0179] In certain enbodinents,

S ec B S T ki BN KRR INRS e '
local expansion of the tumor cells. Myeloma cells expand in a clonal fashion and
may occﬁpy bone spaces thét are created by inappropriaie bone resorptidn.

[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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~hydr ogentumdrfdetl elrvival) theneby tscressing obeliminetingothedutnonbarden Segis inHCl |,

[0180] In certain enbodinents, the pharnaceutical conpagsition ontain
~formulation materials for nodifying, maintaining or pr%?eé?ﬁeﬂ'&,ep?%qf’c

exanple, the pH osnolarity, viscosity, clarity, color, isotonicity, odor,
sterilitywoespbapi|ity, rate of dissolution or rel easepcafeyision Or
penetration of the conposition. In certain enbodi nents, suitable
fornmulation materials include, but are not limted to, am no acids (such
as. gl yci insgeriginermbtdimentss pdmirgstradipn af gh antiodyde ORGL may;reduns ni cr obi al s;
antioxi dants (such as ascorbic acid, sodiumsulfite or sodium

citrates, phosphates or other organic acids); bul king agents (such as
manni t ol nﬂéloﬁ{ab’;@étléﬁis‘. chel ating agents (such as et hyl enedi am ne
tetraacetic acid (EDTA)); conplexing 70 27 Decenber 2005 WO 03/002713
PCT/ US02/ 20t gb1y gent s gatedin ambed eﬁté?%eiﬁ%ﬁﬂﬁn'ﬁfbﬁé!édf&' done,

bet a- cycl ode or hydroxypropyl -beta-cyclodextrin); fillers;

nonosacc ' el 1 des: - s gl ucose,
mannoce. BrerEeB L FARR0Rfute Emd RNy £HHRRpchRtaR bR IO R Eh oS,

I mmunogl obyl i ns) ; | pri flavoering and djl uti ; | si fying
agent s; ﬁ@‘ﬂ)@éﬁ% R@p&gﬁﬁ%’ g’ﬂb ?LP?W"H%C%JB'F?& %‘iﬂeB{}g”eo&ﬁlgﬁfﬁg?fr%?'}Jow nol ecul ar
wei ght pol ypeptides; . salt-formn unterigns (such as sodiun;
preserva§WU@$ﬁﬁdﬂBWS§§“Hﬁﬁ%%Wﬂ%ﬁ%ﬂﬁ&%ﬁﬂﬂﬂ@ﬁe, benzoic acid, salicylic acid,
t hi merosal , phenethyl al cohol, nethyl paraben, propyl paraben, chiorhexidine,
sorbic acid dP1F8ldr ogeth grstaikpmbodiments, din igvenfigppravides ioker i n, propyl ene
glycol or polyethylene glycol); sugar alcohols (such as mannitol or

sor bi t ol pharmasputical nompasfiensscomprisings therapepticalyefientivesaaonni of @ich as

pl uroni cs, PEG sorbitan esters, polysorbates such as pol ysorbate 20,

pol ysor baitbo@9 to OFGLloand & tiesrapduiicaliyeefiedive atmount ofciiddastorz ol , tyloxapal );
stability enhanci ng agents (such as sucrose or sorbitol); tonicity

enhanci ngqdifisial therspeillicageniskgbthebivith ahytandasauticalyf scaptaple
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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sodi um or potassium chloride, mannitol sorbitol); deliyv Fg ve iech&zs'
di luents; excipients and/or pharmaceutical adjuvants. ?r Nt b _
Phar maceuti cal Sciences, 18th Edition, A R GCennaro, ed., Mack Publishing

Conpany {H3308271510181] In certain enmbodi nents, an antipody ta OPG and/or a
t herapeutic nolecule is linked to a half-life extending veh el’8 known in

the art. Such vehicles include, but are not limted to, the Fe domain,
pol yet hylinhibiters pueh as segretoneleukenyte wigtaase dnikiios $SEPIY Idsiphiblies, e.g., in
U S. Application Serial No. 09/428,082 and published PCT Application No.
WO 99/ 254y, artibodiieatoi L)y kg inhibitots (eq. candiodiips teelle8) Hic48 inhibitarsy pur pose.
71 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 [0182] In certain

enbodi mengg., ILNS Wmiing'ploteh ar (B uhiieaies);datarioskin1 wonviitihg eazghaé er ni ned by
one skilled in the art dependi ng upon, for exanple, the intended route of

admi ni st ESERediiStbtsy Abdbbldaf Qﬁﬁmﬁfé&t&?‘\:@ﬁﬁtﬂ ﬁGFal%ndSPGF for exanpl e,

‘Rem ngt on' s "Phar naceuti cal SCiences, supra. certain enbodi nents, such
~conposi ti . pRE ; haal Mi ey, e of in vivo
rel ease arﬁ%lﬁ'rlgal@eé' g@:i n é/q Vé&%%ﬁ?ﬁ%@@g{@ﬁz&&%. 0 Iiégi:orﬁla&ﬁe i nventi on.
[0183] In_ger 'ﬁg?gai ) ' e Ler.in a
phar macedt? 83'15'3%2) I&oﬁﬁlﬁ@@ rﬁ%‘ﬁéH‘%@&%ﬁﬁ%ﬁ%@ﬁ’iﬁ%@%m I n nature.
For exanpl.e, in certain di S, .a.suitabl ehicl.e . or , c or may be
water 1 VT bl Bss (BRD megitlisrs et Brdiateh it RO
cerebrospinal fluid, possibly supplenented with other materials comon in
conposi t ingpduiatars %ﬂk@ﬁ?‘é’ﬁ'ﬁ‘md recapter modylatassof glytamate 5e6ePkbodi nent s,
neutral buffered saline or saline mxed Wth serumalbumn are further
exenpl ar ynadstiatersed lipopolysaccharndecdt-B6d levelst and neradranabie@andal conpositi ons
conprise Tris buffer of about pH 7.0-8.5, or acetate
modulators 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 preserving, 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 formulation materials include, but
are not limited to, amino acids (such as glycine, giutamine, asparagine, arginine
or lysine);' antimicrobials; antioxidants (such as ascorbic acid, sodium sulfite 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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buffer of about pH 4.0-5.5, which may further include S?fBEée%bec?rzoﬁs
suitable substitute therefor. In certain .enbodi nents, @ COnposi t1 on
conprising an antibody to OPG, with or without at |east one additional

t her apeu{,‘joc%.ﬁ%ﬁt s, may be prepared for storage by mp?':irﬂlgnztlzlﬂfﬁlsel ected
conposition having the desired degree of purity with optional formula tion

agents (Rem on. s Pharmaceutical Sciences, supra), in the formof a
1yophi | i 248N 8°BF5§ﬁﬁ%daﬁé?&"ie"f§’§WUPE@9ﬂe- %P%F?yﬁgp?ﬂ BOEertai n embodi nents,
a conposition conprising an antibody to OPA, .72 27 Decenber 2005 WO

031 002713 WECoMVDEIbetespiclalerinm); filars:monosacohasides: diseccharidas; end
therapeutic agents, nmay be fornmulated as a |yophilizate using appropriate
exci pi entghenasibelydsates (sush ap ghgose, marosedirdexinbs) proteins (suchas '

phar maceuti cal conpositions of the invention can be selected for

par ent er aderutalalluanin, gelaticer immunoglubatinsypedioring, filoring mpdsiiltiigns may be

sel ected for inhalation or for delivery through the digestive tract, such

as oral mgeﬁtweﬁﬂm@m@tdg@nts?ﬁycfi?plﬂli@ﬁ@?ﬁi@@(%étﬁﬁé gdlfly\lii%qﬁﬁﬁiliﬁbh@):

conpositions is within the ski of the art. [018 n certain ‘enbodi nents,

the for wama@cmmaﬁﬂﬁmabﬁdes%srﬁmmws (Qchbsofidh). o' ©

acceptable to the site of admnistration.” In cert ts, buffers
are used ' [ éht%tféhmhoéh n [ . r at a slightly
| ower pH,ﬁr%eg?éctg’}eﬂgbwt In a pﬂlnpangé&i%e’P?%%'@%(gdtft%ﬁéy"tcoaggout 8. [0186]
In certai mbodi ral administration is..contenplated, a
therapeuttﬁn,%é% l‘ué‘fe?'fg I%@%Bﬁ%ﬁ%ﬁ@%& ﬁ{"BY"Pa}*‘S‘y’Pn%%‘Hi‘?’FQ'&?- parenterally
acceptabl e ,aquequs ,sql uti on conpri sin he desjred antibody to, OPGE, with
or Wt ho@Prtﬁﬂﬁ?‘ai%ﬁé{&C’gﬁEPQ%E@R@OB’GQ% Pg'i' s Elyﬁ?ﬂﬁﬁm @ygqolor accept abl e
vehicle. In certain enbodi nents, a vehicle for parenteral injection is
polyethylene glycol); sugar alcohols (such as mannitol or sorbitol); suspending

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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sterile distilled water in which the antibody to OPG, wth or withgut at
| east one additional therapeutic agent, is formul ated 45P5eenisid08:
i sotonic solution, properly preserved. In certain enbodi nents, the

pr epar at l'."Rﬂ” | nvol ve the fornmulation of the desir g, e wth an
agent, suc 3g@]’lﬂnj ectabl e m crospheres, bio- erodibl e?’ gﬁi?%’%%iegsl, pol ymeric

conpounds (such as polylactic acid or polyglycolic acid), beads or

| i posones, tha0182ly pr oln cietairoembodiments; thel optithal phamsacsiutieed 73 27 Decenber
2005 WD 03/002713 PCT/ USQ2/ 20181 rel ease of the product which may then be
del i ver edcompositiatewititbei deteraiineaihby ome skilledtinitive ardependind apor¥@! ur oni ¢ aci d
may al so be used, and may have the effect of pronoting sustained duration

in the ci egathgle] the interderibrouts oF RimAEirafm Belivery et &k gediteyg del i very
devices may be used to introduce the desired nolecule. [0187] In certain

enbodi Menggsaqa. KR! fReRMNbRARAMIROTE PhQﬁnéE%Y:ticQ%cf’%%_&','s%&fé? (hor
to , t

I nhal ation. I'n certain enbodi nent’s, an anti body h or w thout
at Ieast-%}fa- ' 'm 1l f as a dry

~ powder for i rﬂ'ﬁgwgﬂjon. ksrtﬁn@i%ﬁgpéélfefor@gﬁ%@ﬁ@c%ﬁeipﬁkﬁ#@%}aﬁ% sol ution
conprisin antipody to PG with_or w thout at _least., one additional
C et apeut FiEbi. e of Bt Biease ane ke T v b3 of et shibpaiga o
delivery. _In certain _ enbodi nents, solutions nay be nebulized. Pul nonary
admi ni st r DEIYEMNICNt yr Ther described in PCT application no.
PCT/ US941001875, whi ch describes pul nonary delivery of chemcally
modi fi ed. protl@18:. [ 010eerain eEbedimanisyiisarimary yehicle arsagighine@pl at ed t hat
fornulations may be administered orally. In certain enbodinents, an
ant i body Ppharmrceutioal eampesition may be eilber asisounaeneriaqueansdn natbes.apeut i ¢
agents, that is admnistered in this fashion may be formulated with or
W t hout t Rorssxanple, iirecertain embodimdngs, @ssuitable vehitle or carrier may be water

for injectidn. 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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conmpoundi ng of solid dosage fornms such as tablets and CANS | es. ertain
enbodi nents, a capsule may be designed-to rel ease the actlél/%e%?)o(?rr p%% of the
formul ation at the point in the gastrointestinal tract when bioavailability

s  maxi PosieAy Pre-systemc degradation is mnim Z%%T/&Jsgh/%ﬁfsﬁt ain

enbodi nents, at |east one additional agent can be include ofacilitate
absorption of the 74 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 anti body
to OPGL awith arwithopt atldastiomeaddditivanbiberapieuticcagentss mayrbecformalated asvdodi nent s,
diluents, flavorings, |lownelting point waxes, vegetable oils, lubricants,

suspendi ngogtdizatesusingipmopritits entipentitduch asgaaose. and binders nay al so be
enpl oyed. [0189] In certain enbodi nents, a pharnmaceutical conposition may

involve an ef g@m]ve quARkithin <Aibalithbme the phhnddiitical WohipoSitiods bhout  at

| east one additional therapeutic agents, in a mxture wth non-toxic
>t . ' ¢ of _ | { ai

eXC1 P! o0 WSl b IRl for o BB O bofaferhblifhig, | cort
i i Cl. | Wti ! , ' It - f I

cortarn ShestHeRiEs ay bhsRedbyREARLST AL BEaRen AR T 1o 1o

inert dil entt.s such as_cal ﬁi' car bonat e, fslquhi m. car bonate or .

bi car boné{’j@?s ive fragt suchgs rglly B'fﬁ?é‘?ra\.'[&f'& S PR ¥ts, such as

starch, gelatin, or acacia; or Iubrig%ittﬂ']&g@agents such as nmagnesi um

wg ¥ a’ » t -
st ear at e acseRigbleccomposiiong)is wilin: they gkil i ti onal phar maceuti cal

conpositions will be evident to those skilled in the art, including
fornul ati ons {088 vi ng lasettaioemhodinentedhe famulation components ate | east one
additional therapeutic agents, in sustained- or controlled- delivery
f or mul at ippesent imcaneentsations iied direraocepiabile thihe gite of &dmiristratiohatin ng a
.variety of other sustained- or controlled-delivery neans, such as |iposone
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,
" parenteraily acceptable aqueous 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 OPGL, with or without at least one
additional therapeutic 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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carriers, bio-erodible mcroparticles or porous beads depaqt ipjections,
APy

are also known to those skilled in the art. See for e
- Application No. PCTIUS93/00829 which describes the controlled rel ease of

porous palog¥Rbdsg M croparticles for the delivery of @g@ i cal
conposi tions. % n certain 75 27 Decenber 2005 WD 03/ 0035%1 %@#&JSOZI 20181

enbodi ment s, sust ai ned-rel ease preparations may include senipermeabl e
pol ymer niglaasess thenproducirwiich mey temeedeliveted \da a depot injeclions, Inor
m crocapsul es. Sustained release matrices may include pol yesters,

hydr ogel sgertain gimbodinsds, WalBron®; FiBmay Yisortsk Eed)aRd 4i)have tokfentr s of
L-glutam c acid and gamma et hyl-L- glutamate (Sidman et at, Biopolyners,

22: 547- 5567 rd8fing sustaihgd Quraival irotey @irbivhtionTBihveebid ahisddimémager etal., J.
Bi omed. Mater. Res., 15:167-277 (1981) and Langer, Chem Tech., 12:98-105

(1982)) . imphadtase drig¥dliveRfdedics ey idtlisedl
pol y-D(-)- 3-hydr oxybgqu‘tyylrvi réﬁiaci ds( E 1335, 98t(83?#troldrliﬁggﬁﬂ?é§égnbodi ment s,

sust ai nquBI@Eﬁ@?e conpositions may al so i nclude |iposones, which can be
prepared by any of several nethods known in the art. See e.g., Eppstein

etal., Proc. . Acag. | . 23 -3692 (.1985) ; > 036, 676, EP
088, 046 and 3, -943'?' ﬁeg‘%@ﬁ"“%ﬁé’f‘%ﬁ&Fﬁﬁﬁ%ﬁﬁ%&ﬁca@&ﬂ%ﬁ?w% be used
for in vivo adnmnistratjon typically js,.sterile. In certain enbodi nents,
this nay Biorigisntir bfeltay o Bin drhodiments An antivedido GHEH aifbn
menbranes. |In certain enbodi nents, where the conposition is |yophilized,
steri | i z&¥ Wihoukatigastione additioRa)dherapeic agent feaiebe iarmpistedas adt o or
follow ng Iyophilization and reconstitution. In certain enbodinents, the
conposi t iReWdes forpialation: dn cadain embodiments, andphaleticn solatibni conhpyisilg | i zed form
or in a solution. In certain enbodi nents, parenteral conpositions
gener al | yanaardibptytee@OPGLL, with oc withautrat teast one additional therapeutic agent,

may be formulated with a propellant for aerosol delivery. 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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having a sterile access port, for exanple, an |ntravenqgsoéghqkkggmpa or
vial having a stopper pierceable by a hypoderm c injection needle. 76 27
Decenber 2005 WO 03/ 002713 PCT/ US02/ 20181 [0192] . In certain enbodlnents,
once thewwgwnoaeeutical conposition has been fornul ategiusezdzomy be stored
in sterile vials as a solution, suspension, gel, enulsion, solid, or as a
dehydrated or |yophilized powder. In certain enbodi nents, such

f or nul at i antibodnio OB Glrandéet anytadditional thenapetaic-agentss dn cedamn or in a form
(e.g., lyophilized) that is reconstituted prior to administration. [0193]
I'n cert ai ambodimentsedilisnts, flavarings clotv meltieg pointwaxesdvegetalsld oll, kits for
produci ng a single-dose adm nistration unit. In certain enbodi nents, the
kits may |abfidants)suspendirg dgentd, itdliét disintegiatiag ajems ehdbiddérednay glkei n and a
second contai ner having an aqueous formnulation. In certain enbodi nents of
this "i nvyenginBRyedi ts containing single and nmulti-chanbered pre-filled
syringes (e.g l'i quid syringes and |yosyringes) are included. [0194] In

| EEL{)?‘: s ﬁg‘“zﬁ'@ﬁ%@ﬁbodty“’ﬁ °%E5E@Eéﬂ“yﬁ'ﬂm“%fﬁ%rgﬁa°e9{@': IeaEP*%ﬁfZ“'a §F‘5?2'n;l .
inﬁrﬁf’;f“ﬁc&ﬁ@ éﬁ?#&ﬁiﬂéanﬁ:?e?%ﬁtﬂq%@%% Eﬁﬁ%b%fwwbﬂlw&?ﬂséﬁ.q ed in the
ccor di nghaeSTaLP RS BORIHn B 1 AGS 109 PRIOPRAIE B0 part | upon
the nol ecule delivered, the indi catlon for which the antibody to OPQE,
with or \§uitablgiorhe raanufactvre of tal Igls.o Hugeriainermpe @meat%@wssolvmﬂbe ng used,

the route of admi nistration, and the size (body weight, body surface or
organ si zteyalemn/stﬁnle:watﬂ.tor@mothehepar@enatadfeh@lméa!atlomﬁemav be poepared pati ent .
In certain enbodinents, the clinician may titer the
“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 controiied—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
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-dosage and nodify the route of administration to obtainy} g -O9Rbd 05
therapeutic effect. In certain enbodinents, a typical dosage nay range
fromabout 0.1 g/ kg 77 27 Decenber 2005 WO 03/ 002713 PCT/ US02/ 20181 to up

t o about wiA@BeiK9 or nore, depending on the factors ppffkegghabove. In
certai'n enbodi rrents t he dosage may range from 0.1 ggl kg up to about 100

ng/ kg; or up to about 100 ng/kg; or 5 g/kg up to about 100 ng/kg.
[ 0195] |rﬁrelé¢dq qﬁﬁt%mnﬁ%mlgasqmgpaméqnﬁemyl udgsemipenvedabla ake into
account the pharnmacokinetic paraneters of the antibody to OPG.. andl or any
—addi t i onglolyrher maptiges in the fortrsofi shapbe affites, bat filns, osmitrodapsolest di n

enbodi nents, a clinician will adm nister the conposition until a dosage is .

reached t$atained relvese médficesigRy irfudef petpdsters hyeirddets, Ipoﬁdé@ﬂde Bs, the

conposition may therefore be adm nistered as ‘a single dose, or as two or

~nore doses7£3b4 ¢ AndEP (‘}5“8485!¥ Rblyntes bAL it RicTRIParR Gatiinathylle desired

nol ecul e) over ti nme, or as cont'i nuous "1 nfusion via an I nplantati on

| dnbt Fﬁ{{?'%hﬁ%@?w%ﬁﬁ %'5@%%'2%@'3% SH-soatEMRPER R IAORATE, %, o

ppropri gggfﬁéﬁq%?%t<tﬁaié‘ﬁ£9asceﬂ?¥ﬂﬁé‘@@ﬁ ?%eagﬁ?@?%ﬁ‘qéﬁ? Bore tose-
019 i

o Fhe - AdpRR T claphe siBts S ERE SRS Urdl APl (LRBdFr Senods, 0. g,

orally, through injection by intravenous, intraperitoneal, intracerebral

(infra- pzﬁ”é‘f'ﬂ)fﬂﬁﬁ’&'y)‘ C)-$-hyraxdubgicAsich (BR 93.989). ilncerdain smbogimentsi r a- ocul ar

intraarterial, intraportal, or intralesional routes; by sustained rel ease
syst ens @usta;nedwrsleme gpmppsitiens ey alsprinclude liposameshuhichean e t he
conpositions may be adm nistered by bolus injection or continuously by
i nf usi on prepareg by apy ahseveral metbodsknown 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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78 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 10197 certa

enbodi ments, the conposition may be adni ni stered Iocalﬁa}@?%r?wgﬁaﬂ§ation
of a nmenbrane, sponge or another appropriate naterial onto mhlch t he.
desired gﬂhgﬁ%hﬁ has been absorbed or encapsul at ed.

enbodi nment's ere an inplantation device is used, the eV|ce may be

i npl anted into any suitable tissue or organ, and dellvery of the, desired
mol ecul e may (#9892 a. di flheeitain erbodirdemts) ancedhé pharmaceuticaint i nuous

adm nistration. [0198] In certain enbodinents, it may be desirable to use a

phar mac e Wohprisitioniae bieen dorrutited | ibmaw be Btored inksteile viald B h solutibl, or W t hout
at |east one additional therapeutic agent, in an ex vivo manner. |In such

| nst ancessusp&ifdior gel, ishAHSion, M4 Wr 2R LOfhydita] ohigYshiRRApowdBRVRd from the
patient are , exposed to a phar maceut i Cal corrp05|t|on conprising an

- anti body Jeﬁaﬁaﬁibodﬁnbﬁts Q?cﬁ"foﬁﬂﬁlﬁﬁon%tm f6e d}to?é\:?eiﬂfgii if é‘?éﬁgut%hfsr gapeutic

agent, after which the ce t1ssues or organs are sequently

o] @Qeiﬁﬁ?éﬁ'";%&%égﬁﬁ 5?%%E‘P@#@?@%i%%ﬂ%*'@?éﬁ@?é%%@*%%ﬂ%@er sy
mothods Sach [9hose dBEERABATBNEEIS, 0 Brsent BueHiaRSdBerENc ( ho
Do 2P T proisie S Bgoacea ranE AL 3F e apuiveiaentpei b2 e

enbodi ments, the cells may be immortalized. In certain enbodinments, in
order to kﬂ‘émf’é'aﬁ?é?hm@t&t'hh%@ first containgrihaving gl digd pretginasta second cel s may
be encapsul ated to avoid infiltration of surrounding tissues. In certain
enbodi mecostainen baving apsaguacis formutation.alnscestain embpodialents dfitiisonpati bl e, 79

‘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 therapel._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 td 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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27 Decenber 2005 WO 031002713 PCT/ US02/ 20181 sem -perrregpb%cgtg Y, i,jc
encl osures or nenbranes that allow the release of the protern proguct(s)
but prevent the destruction of the cells by the patient's inmune system or

by ot her w@afspbsyntal factors fromthe surroundi ng tisseegmseBEAYPLES [02001
The foll ow ng exanpl es, including the experinments conducted and results

achi eved are provided for illustrative purposes only and are not to be
const r uedtoagp 1d ahaut 460 mygdkgeranens; depanding wrihe facionsireentioBed above.tihe aOPGL- 1
Heavy and Light Chains [02011 CHO cells expressing the full-length human

OPGL cDNAcatain enbediniants, thel dosael rhay aggeifionnd.d eugdienipioabiit hogan
I mmunogl obulin genes. Lynph nodes fromthe i nmuni zed mce are fused to

ybr i doma ERGE of £ e to3EREE MOFmIKa b SIBRg BT SEAR BRYBAET Lt T et
e ooty BB R G e, o7 Co
. Sol ect ed Wi ac Ut g PRPERRSPRIRIC PRI A Iaaikodk I NBGLIENRTAR 6. 5 and
 AMG 6.4 are identical, and AM5 6.5 is used to clone the aOPA-1 |ight
" chai n cl Nadditignal theransubic agents in the foanyaiinnusede la certain embodimentsmi n cDNA.

80 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 d oning of the aOPA.-1
li ght chatlinidigredljadministeCthelcompasifien untiben dossigeiis reashed ithat acbigves i s
E otal ned. the desired effect. In certain embodiments, the composition may therefore be
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 intravenotuss, 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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. aOPG.-1 kappa pri mer:

using PCR anplification nmethods fromfirst strand cDNA %’@8@"%9 rf AMG
6.5 total RNA First strand cDNA is prepared from AMG G. ot al usi ng
a randompriner with an extended 5' -adapter (5'-

GGCCCCATA G #fd#ACNNNNNNT- 3" (SEQ I D NO 15)) and the %&%’g&%ﬁ and net hods
provi ded by the G bco SuperScript Il "" Preanplification Systemfor First
Strand cDNA S sis kit (cat. no, 18089-011). The ol igonucl eotides bel ow
are used for m@ﬁm Sl < ﬁ'B&"FbRéE“?ﬂtwgﬁm positighfayRe ccA GTC TCC AGC
CACCCT G- 3 (SEQID NGO 5) 3" kappa RACE priner: 5 - AA G GGI CAG AGG
CCA AAG @timitisteredslocalytia jrplagtatian of 4 mepdrans spangs eranstheDNAs, are cl oned
into pCRII TOPO (Invitrogen) and the resulting plasm ds are sequenced. The .
kappa chaipproprisite material oniquhichdhe desisestimolectlediagibepniabsorbe or PCR
anplification of the full-length aOPG.-1 kappa chain. The 5 aOPA.-1 kappa

primer i encapsulateds lmcendiaembodimenisCWhers ah implantatiorndevicdis ase@CACC' Kozak
sequence before the initiator Met codon. The 3' aOPG.-1 kappa pri nmer

i ncor por ah& gevicSpdy b irplantédTi duithblewss f loning. 5
1 hesemhnd 1 kN bbbt eyl R e o0 10,

ID NO 7 ' F= 6, : cenber 2005 WO
b3/ 00071 Sesey mRldchidnanbe a?@&é?qr@h&a;épépigiégﬁy%lru%’ g il oL 2000

TCA ACA GG T GIT GAA G -3' (SEQ IDNO 8) Sall Site* CEGRNF
(SEQ I D %&@%‘at%

[0198] In certain embodiments, it may be desirable to use a
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 enginéered, 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 avoid infiltration bf surrounding tis-sues.v In

certain embodiments, the encapsulation materials are typically biocompatible,
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[ 0204] The full-length aOPG.-1 kappa chain cDNA cl one i2$708$et ierrnaﬁoéjsi ng
the AMG 6.5 first strand cDNA, described above, by PCR " anplification with
the 5° and 3' aOPA.-1 kappa prinmers. The PCR reaction generates a 738 bp

fragment way@egi7ng the 235 amino acid residues (includippgy. @gugo amno acid
kappa chai n signal sequence) of the aOPG.-1 kappa chain f Igure 4, SEQ ID

NO, 4). Following purification using a Q Aquick PCR Purification kit
- (Q agen csmi-pean@atile Hplyntehic entioages or meminanezk that altmstheueleasdef kappa |i ght
chai n expression vector. [0205] The 738 bp full-length kappa fragnment

gener at edhabmteinipsoduti(s) bitigievént theadedirbotion ofthe cells hyele patiag’'st he Pronmega
Wzard DNA Cl ean-Up System (Pronega cat, no. A71 00), and is cloned into

pDSRal9 tignfipeeiydietn obpstibfdafitchial racapp roriERLRolfdify igsuad, PDSRal9 has
been described “previously (see WO 90/14363, which is herein incorporated

by reference for any purpose (see, e.g., Figure 12)). Briefly, .to make
pDSRO9, pDSRa2 is nodified in the follow ng ways: the FSH pol yA is

_shortenewmggﬁéoxi mately 1400 base pairs, to 885 base pairs, and now
ends at t site, the dihydrofolate reductase (DHFR) pronoter now

cont ai ns 209 pair hayi ng been . shortened fromthe 5 end by
appr oxi mat el y?@%@il obasd® @( 'aﬁeé"ﬂ'ﬂplﬁ'i 'Hg{"glpg%%g’@eﬁ'ﬁleé'tspai r Bglll
fragnment fromthe DHFR pol yA sequence is _de|leted. 82 27 Decenmber 2005 WO
- 03/ 002713opdstedend sesids acﬁ@!%frﬁnfewﬁ@@@%wqmgﬁﬁs QAT cx pressi on

clone is sequenced to confirmthat it coded for the sanme peptide that is
i denti fi ede natfothe consinied gs figing dagaresamidnyeniign. expr essi on vect or,
aOPG.- 1- kappal pDSRal19, is 5476 bp and contains the 7 functional regions
shown in Table 2. Table 2: Features of aOPG.-1-kappal pDSRal9

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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Plasm d Base Pair Nunber. .2 to 881 A transcription
term nati on/ pol yadenyl ation signal fromthe a-subunit of D?%eémi%\?g%S
pituitary glycoprotein hornone (a-FSH) (Goodwi n, et al, Nucleic Acids Res.
1983 11: Genbank Accessi on Nunber X00004) 8 A nouse

di hydrofz)v?ﬁ]tgémrgéduct ase (DHFR) m ni gene contai ni ng %éT{gﬁdﬁgé%ous nouse
DHFR pronoter, the cDNA codi ng sequences, and the DHFR transcription

term nat i S QI 230 1iGNAMl s (Gasser et al, Proc Nat! Aced Sci US
A. 1982 79:6522-6.; Nunberg et al; Cell 1980 19: 355 64; Setzer et al, J
Bi ol Chem 1940208j7: 517l aCP@LA tgwa l@temamyanarleregimmobm&@ 260:
2307-14) 2031 to pBR322-sequences containing the anpicillin resistance

mar ker  3Q¢ifg GCReampiifichtieon mistraids ffopi firsesttandaDNM papaldeirohamneé sn E. col i
(Genbank Accession Number J01749) 3949 to An SV40 early pronoter, enhancer

and ori Q'tbtélfRNﬁepFlrﬁéiraﬁd‘cBﬂ% Gth AMG MotéﬁiﬂlA'ﬁbiﬂ#; 1988 8:
466- 72., CGenbank Accession er J02400) 4299 to A translational enhancer

el enent ffa‘?:ﬂbltn zrﬂiF'th]a ﬁd&% (Sei ki et al, Proc NO Acad Sci U S
A 1983 80: 6?@ SRS tadaRP (o o0 J02029) 4574 to An i ntron

Berg, K‘E.é‘éﬁ%é@ﬁmé%@iééﬁa@@w AP 0B, 380 ey € a5 400). 4750
to The acf%‘m%th'éﬁ? B%\} de%q)ty t%e%:gcoc Qll}lppérgcnﬁ’\ﬁle‘% Igregm li’? catnon%ys%m for S476

sites

b

First Strand cDNA Synthesis kit (cat. no. 18089-011). The oligonuclectides
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 ptimers for PCR ampilification 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)

81




[ 02071 A circular plasmd map of the vector is shown in . 27
Decenber 2005 WD 03/002713 PCT/ US02/ 20181 C oni ng of théfb%?@%zﬁggve
chain [0208] The aOPG.-1 Ig& heavy chain is cloned fromAM5 6.4 hybri dona

doubl e- siypdi3Regd1£DNA produced with the C ontech Marat BeppiMeIHNA
Amplification Kit (cat. no. K1802-1). Amplification of AM5G 6.4 heavy chain
cDNA is acconplished by 5 and 3" rapid anplification of cDNA ends (RACE)

t echni que® g@ifGbrirkappaiptimehuman gernline 1 g& heavy chain constant region
specific prinmers (shown below) and RACE priners and other nmaterials and

met hods FH*-QW@Q: BYcidXE Vi REARRATM g&@ (c;@j’g';ﬁ @&%‘q 2 [\@Ebgliﬁ\l% g2 RACE

prlrrer 5'- ACG GIT ACC ACG CTG | g& RACE

primer 5'- CCT e AGS GCC €A g'E' £ (,SE%EQ

H(ﬂl [0209] The
600 bp 5 RACE pr oguct and 1200 b product *Tare one into pCR2.1
(I'nvitrogen) and are sequenced. Th| S sequence information is used to
desi gn aOPA.-1 heavy chain specific prinmers for the cloning of the
full-1ength s¢0R0hce. Thhe fulidangtic tOPGL51 kappaetmair EDNAGRBei§ | g& Priner)
is directed agai nst the sense strand and has a Hndill site and consensus

Kozak seqintained bsihgrthe MG 825 firepétrafidedDNA degcrideteatitRayby PG n 3'  pri ner
(3" aOP@E.-1 Ig& Priner) is an antisense prinmer that contains a Salt site

a3 LM 03 AP SRS, TPl o2 sequence
generates a 738 bp fragment encoding the 235 amino acid residues (including
- the 20 amino acid kappa chain signal sequence) of the «OPGL-1 kappa chain
(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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5 aOPG.-1 Ig& Primer: 5 - CAGAACGCTTG A C LTG GAG TTT A GG CTT
TTT CTT GTG GC - 3' (SEQ ED NO 11) Hindil Kozak ME ﬁf%%ﬁ%L vV A
(SEQtD NO 18) 3 aOPG.-1 ig& Prinmer: 5 - GCA TGICGAC TTA TCA TTT ACC CGG
AGA CAG s 3 (SEQJD NGO 12) sSafi * KGP S I D NO 19)
[ 0210] T@goublge-stranded cDNA descri bed above is uslgg§[t[%02§2§§%?erate t he
full-length heavy chain cDNA by PCR anplification with the 5 - and 3'-
aOPGL-1 1 g&2 [20RErs. Tihe g@iPGLdrkeppa dghtchairesxpsgssionglonsis encoding the
467 amino acid residues (including the 19 am no acid 1gG signal sequence)

of the acE@iencetldGRondira/ipatiheodedfonthei sanfepeptide tat iSkHentifiedNthe?) . Fol | owi ng
purification using a Q Aquick PCR Purification kit (Q agen cat. no.28104),
this fragaeets hybriddath. t Theofiz$ bxpiedsidifedierauDPE) 21 RaspdlpDSRLPY, iyect or  as
follows. [0211] encoding the full-length i g& heavy fragnment generated
above is | | ko 1S4 .Q Aqui ck Cel

Extracti gﬁy{iPpna?'gdggﬁﬁéc@?mgé%%?w"gﬁheﬂﬁ:'@T rggfrent Is cloned into
pDSRal1l9. The resul Li 2 XPr €ssi 0 i, d is G- 1- 1 g&1pDSRal9
(Figure 6). All vei?gg %oﬁ?&ﬂ%%@@ﬂ&%?@gﬁgaﬁa- 1- kappa/ pDSRa19
vector, described above, except the aOPG.-1 1 g& heavy chain cDNA

repl acesHﬁ‘fé’"dg@Q_-l kappa |ight chain cDNA between the Xbal and Sall

si tes. THealedipabegs 27 Decenber 2005 WO 03/002713 PCT/ US02/20181 1 |g&
heavy cha o 8&br essAdranstriptioniterminaiion/poladenylaiion signalfiemtthet coded for the
~sane pol ypepti de t hatsubsnit ditthé bovieel pituitarp glysdfisoteint hbwrimneda+REH)

{Goodwin, et al, Nucleic Acids Res. 1983 11: 6873-82; Genbank

Accession Number X00004)

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
Sci U S A. 1982 79:6522-6.; Nunberg et al, Cell 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 Natl 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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Exanple 2 aOPG.-1 expression in CHO cells [0212] Stabl eefb%r r%ger

aOPGL-1 anti body is achieved by co- transfection of aOPGE.-I-Kappa p SRa19
and aOPG.-1 -1gQ&2/ pDSRal9 plasmds into di hydrofol ate reductase deficient
(DHFR-) i anster ovary cells (CHO AM1ID, U. S,

6, 210, 92%6-(1‘3§I g\?\ed by isolation and testing of indivi g)%g%f ones. [0213]
A 100 mmtissue culture dish is plated with 1.5x106 AM1ID cells grown in
CHO d- - nedi um ( DVEM hi gh gl ucose, 10%fetal bovine serum 1% penicillin/
streptomycin/glutamne, I X NaPyruvate, 1% nonessential am no acids

(NEAA) ) ( @186iAG of theaiBPGLA Heaby BRAIRTENt (G beco(r))) the day before
transfections y 0). On day one, 400 pl of serumfree RPM 1640 nedi um

(G bco(r)) '51[@1082”0" eq'h'e @L'llzlgéém TSWA%T% glyenty four

mcroliters o nsl TO- L reagent rporation) Is added dropw se
ot TS @dvﬁ&ﬁ@g&@wﬂ@a@mﬂ@ rperature
B AR o I AR AN o0,

tenperature for 10 minutes. [0214] - mediumis rermved fromthe
cel |'s, wis appamplisheghlne ang ?t'ﬁaﬂlg ampllﬁ@tml%e@bl& andsBA&SIRt e buffered saline
(G bco(r)) Si x 86 27 Decenber 2005 WD 03/002713 PCT/ U502/ 20181 mlliliters
-of -ser umtéchmiquesiperfenhachwithu ppinamgetrelinedgGa haayy thajn gonsta®aggiond Na
pyruvate (G bco(r)) is added to the cells. The DNAILTI conplex is added
gr opwi E e specigh primkrst(sowmbelow) ané RXSE pimersanddbtherohatendisiandt h t o

istribute the

methods provided in the Marathon™ ¢DNA amplification kit.

5' IgG2 RACE primer
5'- GGC ACG GTC ACC ACG CTG CTG AG-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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DNA evenly over the cells. After 6 hours in a tissue c | or, the
mediumis replaced with fresh CHO d- nmedium Forty ei gﬁﬂtﬁﬁ%"ﬁeﬁé&ﬁ?gpg}’r t he
cells are split to ten 100 mmculture dishes in CHO sel ect nedi um ( DVEM

high gl y&pERe27iP% di al yzed fetal bovine serum (FBS), pt§ w’oﬁg I'l1in
[streptomycin /glutam ne, 1% nonessential am no acids m ( &la pyruvat e)

(G bco(r)). Mediumis changed twi ce weekly until col oni es appeared. [0215]

After 1051408@1Is] IgG2 Prilee are picked using 5 nmcloning discs
(Labcore(r)) soaked in 1x trypsin-EDTA (G bco(r)) and are cultured in 24

vel | tissugasHAGETIARCALE ATRGhE TPreced RAAcd el o TME ¢heceehl! s becone
confluent, serumfree nedia (CHO select nediummnus FBS) is added and is

then collected 48 hours | ater. These conditioned nedi a @&eaimNal yized for
anti body expression by Western blot with.horse radi sh peroxi dase (HRP)-
- conj ugat ed godtindiint i -HeeakanMLgE FE at i BodyS (W erke,F RdekNor®, 1L) to detect
the aOPG.-1 heavy chain, and goat anti-human kappa chae'gg n E?%Sy (Pierce,
Rockford, IL) foll owed by HRP-conjugated rabbit anti-go Qlﬂ?‘;@’ ) anti body

(Pierce, Rockfar .10 detect the aOPG.-1 |ight chain. The highest
expr essi ﬁg“ggdﬁgyéaiéng?banded and stored in liquid nitrogen. 87 27

Decenber 2005 WO 03/002713 PCT/ US02/ 20181 Exa Ie,3 Pr oducti on of aOPGL-1
Pr epar at P0FCATETELAGTTHRCAHTTIAGT CEF figA £286F 3" (8K NG 42y oduci ng

aOPGE.-1 are clo agby*twqr U?:%Is f ~limting,dil utj i a wel | pl ates
under serum f regse ondi ti ons'é.) e 'gl ohes" ar% Lel ect(ée%ﬁ]loda& on production
and growt h characteristics in various suspension vessels. ElAs are

performed to select the clone that produces the highest |evel
{0210} The double-stranded cDNA described above is used to

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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of aOPA.-1. G owmh characteristics, including doubling tjnaes and sities
are then neasured by growing the clones in 100 m, ZSé}nﬁgc%%rr%ﬂsgl L,
and 3 L ‘spinner flasks, as well as in 3L Aplikon bioreactors. The clone

W th theywdaliesiz doubling tinme that reaches the hi gh%tl'nﬂﬁi?z%istly in culture
Is selected, and is designated Cell Line 125Q When the clone has expanded

to yield %@#E' ent cells tqg freeze 360 anpul es at approxi mately 1x10'

cel I s/m, eayy.chanexrgesieneong issegugriadde coutiam that it sededhor r ee medi um

- (90% VM Soy Batch Medium (see Table 3 for details) supplemented with 10

mi / L none¥esamespolypantide thatiislislentifiedio the AMG. & dyhritiorea.

(G bco/LTI/Invitrogen), and 10% di net hyl sul foxide (JT Baker)) and frozen.
Ampul es are stored in a limted access facility and are submerged-in
liquid nitrogen in liquid nitrogeExample2. [0217] Based on growth and
production in small-scale spinners and |arger scale bioreactors, Cell Line
125Q i s chosen as the cel kORGie1 krpressiomin’@EOwelisg of aOPGL 1. 88 27
Decenber 2005 WO 03/002713 PCTILTS02120181 -Cell Culture [0218] aOPGL-1 is

. produced by eé— £2si on Sfab@bﬁ)régm HHATPGCE1 eﬁkiﬁﬂ%i;'dcﬂ%v@é b\ﬂi@ cells that
expresses aOPG.-1 from plasm ds aOPG.- 1-kappa/ pDSRal 9 and

aOPGE_- 1- I-%%m e 0 -da 1S shown in
Figure 19. For ﬁ?ﬁagfo ué?‘?k?’?ﬁﬁ@iﬁﬁﬁé%é'@eﬁ%@| Li ne 125Q
are initially grown in 50 nL of VM Soy Batch Medium (see Table 3 for
conposi t i BIA§MigE iHe sifvdrefalala fedudtasefieficians (BHERM Chinesaharastacovsy and 10 ni 1L
L-glutanine (G bco/LTI/Invitrogen) (VM Soy Supp) in 125 m erl enneyer
shakers edlis {QHOAVK 1By USS.Rajent Nih 6,24 01924 faliowed by isclationemdusstingt o
i nocul ate VM Soy Supp in a 500 m spinner flask to 3x106 viable cells/m
(3E5 vcl ndf)individablickongsown wi t h

[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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70 rpmspinning for 3-4 days. The entire culture fromt 00 . L nner
flask is then used to inoculate VM Soy Supp in a 3L spﬁ%g?eg?tfeégégéo 3E5
vclm, and is grown with 70 rpm spinning for 3-4 days. [0219] The culture
from t he yilosmpgi7aper flask is then split to two 3 L sqj&ﬂgp}ﬁ&ﬁsks at 3E5
ve/m in VM Soy Supp w thout phenol red and grown under the sane

conditions. These spinner flask cultures are then used to inocul ate four

~addi ti onghilifiers oPserimardeMEM MESiunCdupplanientd Wty HPV DIV NEANL ardenol  red,

and grown under the sane conditions. Four liters of culture fromthe four

3L SP! NN pirl G CIRoBP Bddd ket e THE DNAILT Mebriplex WiBdel L hout pheno

red in a | oreactor, a loreactor Is run in f tch node for

&é?fi%?ﬁ%‘ﬂféﬁ? E@ﬁ%ﬁ@‘@éﬁﬁméﬁa@&é@%?i%?ﬁg%gﬁgvﬁﬂ%ﬁ@iﬁm Mot o
' ' i abilj.ty. 27 N 2005 WO
gg'l%%?%ﬂ%@%%’?dﬁ%?“{%% ot agllrﬂ b%séefﬁﬁ‘frﬁﬂgﬁj%g 're 20L bi or eact or

bi or oact GHSUFIAS TORACSO RSN G 0.l Madm. FBRY Babt hous Jer e cofio days.

Finally, the entire culture from the 150L bioreactor is used to inocul ate

“appr oxi maresplitdsten 164 mmgulivie dishesinEHOs¢e|pst wedivm GMEBEMigh red) in a

2000L bioreactor, and the bioreactor is run in fed- ‘bat ch node. The rate of
feed dur ighwosedtPaitly2ed detal Bovitet saruimr(ESS3,Uldh penigillint/skseptgiyciose | evel in
the culture is maiintained at 0.6 g/L for each bioreactor. The cell density

and gl ucggiatansing 1t hahéssentidl anime.aciis andaX Na pyrdvatsp(Gibteepf feed adj ust ed
accordingly. [0221] Production in the 2000L bioreactor lasts for

gfga%;mi‘dil%ﬁﬂéé %r}@%ﬁﬁi&g%ﬁeﬂ@ Uil EdlofibsBpeédréd.- 1 1S constitutively
[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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a 0.2 pm Posidyne filter (Pall

secreted into the cell culture nmedium [0222] The prod | IS
controlled at set pH, tenperature, and dissolved oxyggﬁpgéberﬁ?&gheﬁs 7.0

and is controlled by carbon dioxide gas and sodium carbonate addition;

di ssol vegyggseeis i S 120 nmHg and is controlled by ai perhishlifggn. and
oxygen gas flows. Cells are maintained at 37C throughout the process. Al
gases are passed through nenbrane filters of pore size 0.22 pmor |ess.
[0223] At the end of production, Em,,?@la broth is fed into a disk stack
centrifuge and the culture supernatant is separated fromthe cells. The

centrate -is further clarifi JidtiRHR qdPaing 90SP depth filter fol |l oned by
E':q.{)CO.t@. g#ﬁ clarified conditioned nedia is

t hen con : |_al . ltrafiltration (UF) using 5CkD NMAL
menbr aned 6 and ok AR Gl e 5 WO 03/ 002713 PCT/ US02/ 20181 Bi omax

50). Th ditjoned medi.a i t 5- tp 30: fold. Th It
Concent rat od AU L1 onceH Rt AEREeRp S Ohed i PRRES bR BB OF iy ough

purificatjqn or frozen for purification at a |l gter date. The production
Jatesy e candit

process igtRgARKIOR &y99 weltip ngler ggrum- Wisai LR ones@reThe cel |
culture nedium for use throughout the entire cell culture process is based
on Dul bedglecied\paged; apredustion angignowiih ohagaateristios in vatious puspensiorM F12, 1: 1),

and contai ns suppl enental |evels of am no acids, additional nutrients and

~salts, aveeselhyHIAs greqeformed tossalediiteacioné thad praduces the highest teviel n(r) zn, Eli

Lilly). The conponents are listed in Table 3. This nedia is referred to as
VM Soy. MEAOPGIoH LGrowth ahiaeadteristies, dncluding doublimgrtitesrendfddnsities aeé 0.2 m
pore size prior to use.
: - then measured by growing the clones in 100 ml, 250 mi, 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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Table 3. Cell Culture Media Conmponents COVPONENTS FOR mmr%@@d FEEDS
COVPONENTVMSo Bat ch Medi um (nj ~Lj FEED m DVEWNL2 COVPON (fnorganl c salts
CaCl2 (anhyd.) 116. 60233. 2 CuSO4. SH200. 00260. 0052 Fe( NO3) 3. 9H200. 10000. 2

FeS04. 71y2AR 1.668 KCI 311.80623.6 MyC12 (anhyd.)5%c% 6 MgSH4
- (anhyd. ) 97. 6@%2%% 36 NaCl 905.9901811.98 91 27 Decenber CZE%W

(c)310(c) 2713PCT/ US02120181 NaR2PO4. H20125. 00250 Na2HPO4142. 040284. 08
.ZnS04. 7 . I§1. 728 Ot her Conponents 3151.0012302 D-d ucose Na
Hypoxant hi ne5. 4010. 8 Li nol ei c aci d0.0900. 18 Li poi c aci d0. 20600. 412 Phenol
Red8. 1016. 2 PUPRHci ne. 20BG1.-1 &awodased by expression in Cell 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 fo 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 conditions. 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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Sodi um Pyruvat e110. 00220 Ami no aci ds 26.7053.4 L-Al ani ng,i? | Di-REs
HC 295. 00590 L- Aspar agi ne. H2O45. 0090 L- Aspartic aci d39.90 )

L- Cyst ei ne. HCLH2G35. 12070. 24 L- Cysti ne. 2HC162. 580125.16 L-QJ utam c
aci d44. 19&Psdodsid ut am ne657. 001314 d yci ne52. 50105  peyusoz20181

L-Hi sti di ne. HCL. H2062. 950125. 9 L- | sol euci ne108. 940217. 88

L- Leuci nel18. 10236. 2 L-Lysi ne HO 182. 50365 L- Met hi oni ne34. 48068. 96

- L-Phenyl al ani r{@%ﬂ]geolﬂh@@t@pumreﬁ@svﬂ@m!qregapfnsélmgsﬂm

L- Thr eoni nel06. 90213. 8 L- Tr ypt ophanl18. 04036. 08
_L- Tyr osi rieocanate Mloof’ W@D’é-ﬂ)plﬂﬁmﬂ/&hmﬁtﬁﬁmmm biorgattani amnd the 0073

JO. 0146 Biotin
bioreactor is run in fed-batch mode for 9-10 days. Finally, the entire culture from
the 150L bioreactor is used to inoculate approximately 880 L of VM-Soy (without
supplement or phenol red) in a 2000L bioreactor, and the bicreactor is run in fed-
batch mod?. The rate of feed during fed-batch mode is determined such that the
glucose ievel in the culture is maintained at 0.6 g/L for each bioreactor. The cell
density and glucose concentration are measured daily and the rate of feed
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 filters of pore size 0.22 ym 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 concentrated

by tangential flow ulitafiliration (UF) using 50kD NMWL membranes (Miilipore
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92 27 Decenber 2005 WO 03/002713PCT/ US02/ 20181 D-Ca Pa 08. 96
Choline Chloridel7.96035.92 Folic Acid5.3010.6 i-Inosi %@%@%@6@

Ni aci nam de4. 0408. 08 Pyri doxal HCl4.008 Pyri doxi ne HC10.06200. 124

Ri bof | avigfhspeBRPP. 876 Thi ani ne HO 4. 3408. 68 Thymi di neQc-3R3porss/ Vitamin B
121. 3602. 72 ADDI TI ONAL COVPONENTS Nucel I'in Zn, (rhu insulin)5.0015 Sel enous
Aci d0. 00500. 015 Et hanol am ne0. 00120. 0037 Tri i odot hyroni ne0. 0000400. 00012
Hydr ocor tBismmaz &0)20be 06ndiioned nedid isadoat@itratéd 12240400 foli.uThai ¢

F- 681000. 00500 Soy Hydrol ysat e6000. 006000. 00 NaHCO33000. 003000. 00

NaCl 3500.r@8uifiwy conaentrated doneitienst medidh (COMGs tHertithet proedsddtl CHO cel s s
secreted into the
through purification or frozen for purification at a later date. The production

process is summarized in Figure19.

Cell Culture Medium
[0224] The cell culture medium for use throughout the entire cell
~ culture process is based on Dulbecco’s Modified Eagle’s Medium /Ham’s Nutrient
F12 (DMEM/F12, 1:1), and contains supplemental levels of amino acids,
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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extracel lular medium A series of steps nmay be used to QeBgr
The process uses hydrophobic charge induction,

mat eri al .

?al o éxchange

and hydrophobic interaction chromatography al ong wt h a Iow pH step and

viral fi

ese procedures are described bel ow.

3/0027
03/ 002713 PCT/ US02/ 20181 A. Hydrophobi c Charge Inductl on
(HC C) [0226] This chromatography step renoves the najority of host cell

pr ot ei NaHePOLIRWA. The concenirat ed conm'st{jooned nmedi g (CCM) 256 filtg

t hr ougfy yjno 30SP filter a
cel | ul d filter, and {
| oadi n%ﬂﬁp olum is washe
7.2). The antibody is elute

Sodi um Acet @itfer Coltiporeri®s - AS

col | ect.ed. based on the absof
ﬁgﬁ(’}f?s\fiatl on [0227] Th

Viral
for aDpHyroxsathiey 60 ninute

- retrovViingRic ackol | owi ng the h

g Filtration [02
-Mlllglc;)'lpg resolve NFR fi l
thefl?lfeélf’lmle potentially

D. CatPureséire?ltlge Chr onmat ogl

puri fi gghilay pGARvien exchange

Amino acids
L-Alanine
L-Arginine HCI
'L-Asparagine.H20
L-Aspartic acid
L-Cysteine HCLH20
- L-Cystine.2HCI
L-Glutamic acid
L-Glutamine
Glycine
L-Histidine. HCL.H20
L-Isoleucine
L-Leucine
L-Lysine HCI
I-Methionine
L-Phenylalanine
-L-Proline
- L-Serine
L-Threonine
L-Tryptophan
" L-Tyrosine.2Na.2H20
L-Valine '

Yitamins
Biotin

rrber

e

2005 WO

romat ogr aphy

red
rd then th a Cuno RO? c g@e
hen Ioadeé é)n to an MER Hyper resin. After
] with equ? ration buf|fer M Tri s pH
i fromthe resin using 4 Iow pH buffer |(20 nmv
it is eluted fromthe qolum, the product is
bance at m-of thejcolu fI uent|.- B.
b VEP pool3%§]80¢itrat ed tjo pHmCi2 and iqd held
5 to inactidde potentiglly coM&ninatijng
bl d step, vlpeopH i s adjysted tgigpproxifmately
P8] The phyagpusted pool| is fiéﬁh?red t rough a
er or equivalent. The antibo i:/ﬁﬁl ows tfhrough
contamn Ong viruses|> 50 are rdtained.
aphy (CEX).1420229] The anti bod\324s f urtfher
110.00 220
26,70 534
295.00 590
45.00 - 90
3990 79.8
35.120 70.24
62.580 125.16
44.10 882
657.00 1314
52.50 105
62.950 125.9
108.940 217.88
118.10 236.2
182.50 365
34.480- 68.96
70.960 141.92
57150 115
73.50 147
106.90 213.8
18.040 36.08
111.580 223.16
105.70 2114
0.0073 0.0146
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chr omat ogr aphy usi ng SP Sepharose HP (Arer sham Phar macif?,)
The cati on exchange chromat ography step renoves addition
nol ecul ar wei ght proteins,
filtered pool

- proteins, DNA |ower
alPGL- 1. whByria!

of

[ ent.'
ARSI
and aggregated forns of
is |oaded onto the caphRReB¥ERange resin.

After 94 27 Decenber 2005 WO 03/002713 PCT/ US02/ 20181 | oadi ng, the colum
s washed with equilibration buffer (20 MM NaMES pH, 6. 2). The antijbody is
t hen dDuladthoiottichata | i near grjpdi ent of #A8¢ easing salt (20 & NaMES$ pH 6. 2,
0 M No§loin@ R0ty NaVES pH 6.2, 0.3 M Ng@gp. As it i elutgggafrom tihe
“col umF .t‘ﬁs. roduct is collected based o t he absor pance t0 80 nmjof the
colu oé‘f’ nt. E. Hydrophobic I nteraétl on Chr omat Jgraphsl | ©) [Q230] The
ant i bddyosiel f urt her purified by hydropBd¥ c interaction ¥bmatogriaphy
usi ng RaeRMhidéoyopear| 650S | Tosoh Bi oge#) or equi val ent. gldge hydrlophobi c
i nt eraff}&f-dﬁ}? jomat ography step is useg@s a polishlng steg and regnoves
- addi titonal . cell proteins| DNA |owef nolecular yeight proteins,| and
-aggre oHE of aOPG.-1.| The cati cpnO@Qchange pool is 0dA%i ti ondd before
| oadi IRjbolvin t he col utm by di ti on of0.488foni um sul fate t6.8d6condudtivity
> jat 15-25C. Affer | oadi nggsd he colum]is wasgggl W thithe
equi liQrat.i.on buffer (1 M Potassi um Phposphate pH 8)] The Lbody ijs then
elute Wé‘ﬁca | i near gradient of decrggeg’?ng sal t cgncent ﬁ%?on (1M
Pot as<VitamiPBdgphate, OmM Triis pH 8 t ol.8M Pot assi un Phospiai®, 20 M Tri s
pH 8). As it is eluted fromthe colum, the product is collected hQased on
t he abggqt, t the colum effluent. F|[ Concentration |and
D af | APRITEY Lmu,ﬁﬁ’“?@ﬁ% cot-trm—poot—s—contentt-at ed—and—ci-atHt er ed
into
Nucellin Zn, (tbu insulin) 5.00 15
Selenous Acid 0.0050 0.015
Ethanolamine 0.0012 . 0.0037
Triiodothyronine 0.000040 0.00012
Hydrocortisone 0.020 0.06
Ferric Citrate 122.450 122.450
Pluronic F-68 1000.00 500
Soy Hydrolysate 6000.00 6000.00
NaHCO3 3000.00 3000.00
NaCl 3500.00

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.
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formul ation buffer by tangential flow ultrafiltration usj %Qdﬂw
menbranes (MIlipore Biomax 50). The formulation buffe??%% udes nivi

Acetate, 5% Sorbitol, pH 5.2 and aOPA.-1 is at 30 ng/nL. 95 27 Decenber
2005 WO Q@ B3@eh1s3 PCT/ US02/ 20181 Final Filtration and pehfia@Rgdi0232] The
purified bulk is passed through a 0.22 mPVDF filter (MIlipore), is

sanpl ed, and stored at approximately -30C in a secured freezer. Exanple 4
Bi ndi ng Bpdiydrophiabjc Ghargemaluctiof Ghrenatperapby l€k)t hat are produced in CHO
cells that are transfected with the two expression vectors as discussed in

- Exanpl es 1 anf#226] may Hhisushromatogtaphy istep removes theompjodty of host calind 6. [ 0234]

Human OPG bi nds and neutralizes OPGA in rats, mce and cynonol gus nonkeys, .
as wel | @rotbiis AHTDNA. TREEbncentratedohditioned MediaiCOM) isifitgredl fini ty but does
not bind significantly to marine OPG (Table 4). Table 4: Affinity of

acPd.. 1 moS@{éd\%‘%’o@@m@ah&m@h@@amumwchﬁg@eml_gus Monkey, or
Mouse "Sequente. OPGA Species TOPG-1 "EDso (n WL Human 16 Cynonol gus 19

s the 1 GPIIeksen fEk 3R G oied BRRFANAT BpbrReleShe 888, |1 0t he col

i th aceBERpes e oo Vel AR e Mbr TR BT p 927 Thige ot o

antibody is eluted from the resin using a low pH buffer (20 mM Sodium Acetate,
pH 5.0). As it is eluted from the column, the product is collected based on the
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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- substrate coc

e o e e FOTIEL 1% LSS o (o
0.19%BSA, 0. 019 I
ot B SRR BT 11T

human g&. aOPGE.-1 binds human and cynonol gus OPGL but ;%E%&b%
specific binding to nouse OPG.. [02351 In addition, human geen
reported to show weak binding to tunor necrosis factor-rel at ed

apopt osi g fwehNg fgand (TRAIL) (Truneh et al, 2000)pcraishBlofdi€d nmenber of
the TNF fam |y, which shows DNA and 96 27 Decenber 2005 WO 03/002713

PCT/ US02/ 20181 am no acjd sequence honol ogy to OPGL &qace et al., 1998).
However ; lepdingdibesolbin igsasbed with eﬁﬂﬂibfﬁtl@n uifer (26 M NaMES pHE.2% ei ns such
as TNFa, TNF[3, or CD40 ligand. [0236] aOPG.-1 binds specifically to OPG
on El A pI'Bleesntlt(OﬂvgﬂJﬁhen eluted with arfineargradisnl afiarea¥h sal2(20ghM ) i s coated
onto 96-well EIA plates at roomtenperature for 16 to 24 hours. After

bl ocki ng NaMESIgld 6.2A0 iMiNBBS020\avNaMES pRics:2t 0.3 Nac!)ofAsaGRGiuidd
(approximately 2 ng/m to 1000 ng/m) diluted in 1% BSA/ PBS are added to

the vel | Sramehd belumhathe prédirt istonbakbs Badsy orpfPRUHbsrbared'a$ 288 n

tenperature. Bound antibody is detected wth goat anti-Human gG

(Fab') - HRRs ¢ gﬁ%@é 202" (tetramet hyl benzi di ne and hydrogen peroxi de)
%I e absorbance is read at 450nm and 650nm [ 0237]

ng/ m), and is. the added to appr oxi el y. 200,000 CHO REN 218-9 cells,

Wi oh ar CREOAICHARY SR8 RN ORF A AEH FosRB ElRRSmICCERN . The. el |
surface. After 1 hour at 2-8C, unbound antibody is renoved by

centri fuéa(drqmoaﬁmtﬁﬁ@ﬁ@mghromatcpwam;estenaﬂaedcamp@tahmrstqmand nutes at 2-8C

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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with FITC | abel ed F(ab') 2 Goat anti-Human 1gG (Fcy fr%gge]ﬁg&cjohigc) .
After centrifugation and washing, cell surface fluorescence | s measured
using flow cytonetry. Figure 8 shows that binding of aOPG.-1 to CHO REN
218-9 ce ' / 27 Decenber 2005 WO 03/002713 PCT/ U specific,
and is clcu)‘}goes!tm?zt??svel y reduced by addition of soluble Cﬁg%{[%%@}srllot by
addition of TNFa, TNFb, TRAIL, or CD40 ligand. [0238] In conpetition
experinments, aOPG.-1 binding to OPG on EIA plates is inhibited by
addi ti on of exogenous OPGL (Figure 9), but not by the addition of TNFa,
TNF( 3, THemdl FilbaticBit Sfogmyed (Figure 10). This procedure is perforned in
substantially the sane manner as above, for binding of aOPGE.-1 to OPG. on

EIA plates, eyp@p| a cqm%tmmeaauw(%?aﬁeh%oag?am- RORgéT) 1S

prei ncubated W th” varyi ng concentrations of soluble G or other |igands

(appr oxi ly J1.nglod, tq 1000 na/m faor efore it .S added to the
P odPlipaf X isiEisd futatored St feprofeily 1B AsBabied feedSr i bi ¢ on
~of Osteoclast Formation [0239] RAW264.7 (ATCC No. TIB-71, Manassas, VA) is

- a nmurine nmacrophage cell line tgst &s derived from an Abel son mnuri ne

| eukem a virus- induced tunor. @A cells will differentiate to

osteoclast-like cells in the presence of OPG. The basic assay for
generation of osteoclasts BiRdibgSperiicity a0 ANIcel Is in the presence of
'OPG. has been described in detail in Sinonet et at 1997) Cell 89 p. 309,
and Lacey et H2381998) Andibbdiegthat akeprodutediin Ch@ cells taaharei ncor por at ed by
reference for any purpose. [0240] RAWcells are stinulated by ligand to

di f f er entiansfectedtwith the two expression vectors as discussed in Examples 1 and 2

may be used in the following examples 4, 5, and 6.
[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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osteocl ast-like cells, and the differentiation can be r%aq Sheb¥oddRA
activity, a 98 27 Decenber 2005 WD 03/002713 PCT/ US02/ 1 property of
osteocl asts. Thus, the effect of aOPG.-1 on osteocl ast ogenesis can be
nmeasur edwd &44bk3 RAchI | s are incubated for 4 days i npcrhgefoggsence of a
constant anount of OPGA (40 ng/m ) and varying amounts of aOPGA 1 (6.3
ng/m to 200 ng/mM) in cell culture nedium gﬁ 0% FBS, 0.292 ng/m L-
dut, 10GMiAR ﬂ@ﬁﬁﬁqv%medmnmlwsdo QRfRL ftcay etk el998hy dpwew ¥BBe) . At the
end of 4 days, the cells are stained for tartrate-resistant acid

- phosphat aoes puigekpctablyibind tp othsr TNF-felated profeins suchxas TNERJTNFR & on,
followed by treatnent wth pars-nitrophenyl phosphate for 5 m nutes.
Briefly, QD% ligadda is aspirated off of the cells, and 100 pl of citrate
buffer (410 M 0.1 Mcitric acid, 590 M 0.1 M citrate, trisodiumsalt, 1

mL triton X-1Q086] s ad@ﬂPGlQ-NﬁfdssgblfcaﬂlydoﬂmmbﬁE%pM& (Figueaubat ed for 3

to 5 mnutes at roomtenperature e hundred mcroliters of PNPP solution

is then afzdﬂdcérﬁéaﬁaﬁt mm&@a@a@hﬂgﬁs&d@@s@@tgdﬁwm Bi8tks 5L 00), 7.2

tartrate Solution (Signma cat. no , and 22.8 m citrate buffer), and
' ?Zrﬁ‘{%?%“%%"dﬁﬁd?‘?fon ﬁq@@%@ﬁ%ﬂmﬁﬁ%mm %Ei‘ét Wil
G| L] AL,
correl at &1%%%%? "‘Hﬁtqdéﬁf' t‘?iﬁ"r’? YIS t%g!afﬁ%argl ?{égffor %zqugg density

versus aOPG.-1 concentration_is shown in F| E and d nonstrates -that
aOPGL- 1 hpwrstreom dereperatiye. B@H%@ﬁlﬂhﬁ’de %‘iwoaégnﬂ- uman

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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27 Decenber 2005 WD 03/002713 PCT/ US02/20181 I nhibitio hRding to
Its Receptor [0243] The potency of aOPGE.-1 is dermnstrarbtﬂgeg?n%—rgbg%i lity
to block the binding of OPGligand to its cognate receptor, the osteocl ast
di f f er enygpdslopsyiand activating receptor (ODAR, al so kneyhsiSeaNK) . This
assay uses honogeneous tinme resolved fluorescent resonance (HIRF) to
detect binding of aOPGE.-1 to Europi um conjugat ed osteoprotegerin |igand
( Eu- OPQ. specifit, ardHicicompétitivielyi redudad- lgP@ditiinrofisoiyblecOPBARbuffiabyescent  out put
- wWill decrease, and the amobunt of aOPA.-1 present will be inversely rel ated
~to the amaditionaff TNHa ONES CERAIR, of OR48JigdkdL i s | abel ed with europium which
emts light at 620 nm when excited with 337 nmlight. ODAR is fused to

FLAG and to Fegp23and t han EempeRdn- dxpbfimbHfs, QOPBLO sihamgstolcﬁ*l?wﬂ with an
anti -FLAG anti body |inked to al | ophycocyanin (APC), a fl uorophore which

£ | oo EPTAPEROUA Hloplealh POl FIROIBE R,
R g TEAR S0 1 Bl

(0.1 to 150?@8 n) % aOPG.-1 in assay buffer 89 S 100 nmM
NaCl , $ibstaniigllyhe samedmayer psabave ”?al'f'd'%eﬁ’ﬁo é%pﬁ%t ure for

appr oxi matelz one hour (Preincubation m x% A mxture of Fc- ODAR-FLAG (1
pg/ M) afPGhonEApBiepexcents gagstan conpealrationefaQrGl-1i (108raMm).) iHuf f er and
I ncubated at room tenperature for one hour (Fluorochrome mx). Equal
vol umes epfeifcuiatediwid vamlnmcnneel*draﬁbm)obsﬂkuhier@%txomthenIimndsonbl ned 100 27
Decenber 2005
(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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WO 03/ 002713 PCT/ US02/ 20181 and incubated at room terrpezgaé I hour s.
The fluorescence is neasured by reading plates on the %er%dgeazg@%very
HTRF m cropl ate anal yzer using an excitation wavel ength of 337 nm and an

em ssi onwessabengt h of 665 nm [0246] When aOPGL-1 i s pefrfiiskgielgat ed with
Eu-OPG ligand and is then m xed with Fc- ODAR- FLAG anti - FLAG APC, the

LLE%e?ﬁﬁﬁéur b, TR SR b aoR R Do RO BRF IR S i b1 ¢
OPG. bi ndin %gur AR. Exanpl e 6 Pharmacoki netics in Cynonol gus Monkeys
[0247] Si 'ﬂﬁ d six femal e cynonol gus nonkeys, not greater than 4.5

years of age and weighing 2 to 4 kg are assigned to 4 dose groups. Goup |

consists of 3[02d®s andRAW edlielars inclhatedFor2 days intek Presands eransi sts of 1
male and 1 fenmale. Aninmals in Group 1 are admnistered a single SC dose of

| ng/kg c%ﬁ?@ntémo\’}ﬁid)ﬁ)PGLng ﬁglh'iPo ey k%an%uﬁ%i:&x(? gﬁlsn' stered

single IV doses of of a pecti \éel K

0248] Arj

hamster GOAF ? | o ot Gy MER 360 fAG 0 22 Pﬂ@ﬁ%ﬁﬂfna& on of

oPAL- 1

mar ker slﬁaﬁn@@t@%@ﬁﬁ%ﬁﬂﬁé ?mafﬁ;“r%r%p%r??ziq%@faﬁ\oasﬂye[‘%gdetr’&fﬂﬁ)ver and
N-

Cel opept SRR e%i%una%&oré‘wa%%ﬁ%%n??@g%p Sahvsas, ARG  at i on

ti e profiles foI | owi ng m nistration are characterized by a

ad
tri-phasity Rﬁr@??"i”lﬁﬁtioﬂr?"@Iﬂcﬁfl'c@t"i@)foqudtE?Yaitﬁ%tmemb‘&lﬂ?7 Decenber 2005 WO

03/ 002713 PCT/ US02/ 20181
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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there is a rapid distribution phase, followed by a significan wer
pl at eau phase, which appears to be concentrati on-depen 2%%%e#h¥r?¢lrd
observed phase is a rapid elimnation phase. [0250] Non-conpart nent al
anal ysi s vaf oz} et e serum concentration tine profilqgmﬂg Y nNonl i n
Pr of essi onal (vl 5) and exponential analysis of the ta up to 14 days
after tes stration and above 10,000 ng/nlL using SRAM I i
(vl.1.2) 12 1iodts lRgaeptarne phar macoki neti cs of aOPA.-1 in
nonkeys. The |n|t|al volune of distribution from all IV doses aver ages

28.9 m/kg, t 1 f
di stribut Igonsg%ﬁées031’!1%??%8&@3%@;651%@9\/1@@%@@&@;&%%% | aiS) agal ysi s

di cat fe (t f 6.02
nours. Pk e e L ORG Mn EUEREAHE oYY (R0 pbRbps) bt 1 ncr eases

DI

2t a doscaiprefleteh s R el BOAR o BilwiZes %@E‘%"amsg%{/. mted

non- conpart nment al | averages .31 hours across all |V dose groups Cl ear ance
QL oL Pysesthomsse

equs irge fepived fyomrscrpiTesonange (HIRFh tadetadl s receiving 1V
doses of 10 ng/ kg_havi ngt average clearance (0.120 m/hr/kg) that is 3.3
fold |omebln@lnaﬁf aQB&h-1 Eu:@pw-gomugatgd refeoproleyerimiipand (fu-OPGHg.1] After

admi ni stering subcutaneously, absorption is slow, with average peak

concent r alf DORSL Cinhibits E16OBGL biding teaODAR? fluoresteént oartpiu wiil dgorease; i abi l ity

in the range of exposure after SC adm nistration, resulting in an average

cl ear ancearmfthﬁ.a&&ﬁntﬁﬁﬂBEGMpiebenmmbmweﬂelidmm&) thergenafnt P2 t° 80.1
hours. Average bioavailability is 89% 102 WD 03/002713 27 Decenber 2005

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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PCT/ US02/ 20181 [ 0252] The precedi ng data are sunmmari zed,4 Tabl e
5: Mean ( SD) Non- Conpartnental Pharnmacokinetic Parane?%a_}rgga%ﬁéeggﬁrqgml us
Monkeys After Adm nistering a Single Dose of uOPG.-1 IV and SC

Non- Compyd ¢shid7a4 Paraneter Estimates 1.0 ng/ kg0. 1 nulpeginbhimik910 no/ kg
ParanmeterUnitSC (n=6)1V (n=2)IV (n=2)1V (nom MeanSDMeanMeanMean

TI MLIWL3260. 2000 C, b. ng/ m 116003410433038200326000 ty, Xhr34.911. 130. 731. 4NDb
AUC(, ., , Jandgneibated sbperdempeiwedood bows, Theflupiescence is measured

/ hr/kg0. 3870. 2810. 4010. 2560. 120 MRThr 20280. 184. 8124519

Vssmi | kg\w reiadiBg . plaes 86 theoPackatd Biscovary HIRIT misdopiate analyger dsirgpant i gur es
bNot Determ ned, PK sanples end during plateau () phase hence term nal

phase i s exoltatigrswavsiehgth 80837Amn land aipl emis§idh Slavelohth of 668naes a rapid
decrease in serumN-Tx levels wthin 24 hours post dose (Figure 14). The

average tine Xi mu ffe |,S, .observed to. u etween 12 hours and 7
days post dosgé |V do §np‘ﬁ%’r¢a%é§pﬁe @t.eg“f'@ﬁbéﬁé!@!‘ 2 Het ween 12
hours and 11 days in_animals receiving a_SC dose of 1.0 ng/kg. Maxi mum

ef fect i Aerambed with Rc-QRAR-FLAG{aniflHG-AAG the fhguesaenoe infensityatt he dose
range of 0.1 to I ngl kg. However, at higher doses no further suppression

i s obser \G88 num decreagesinm dogeidependentohadrierdas showm indligure 18f serum N- Tx
return to baseline by day 28 after admnistering 0.1.ng/kg IV and by day

70 aft er dedwnstratisy thagcOPEL182 caiCefféitively inhibTOPSLobinding 1o OBAR.r ends to
t hose

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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of serum N-Tx, except that all groups return to baseli t udy
day 105 (Figure 15). 103 27 Decenber 2005 WO 03/ 00271?%%?%8"&1

[ 0254] Suppression of serum Ca increases with dose to a nean nadir of
31. 6% bely@yusiogg1Pasel i ne average seven days after |V g@RiShisati on of
10.0 ng/ kg. All other dose groups have nean decreases in serum Ca of |ess
than 26. 4% fromtheir baseline averages. By day 17 all serumCa levels in

treated apénd & rapld distibulioNbhisd) fdiR¥ed byt wignifikamy siower plessrges (Fi gure
20). [0255] As bone resorption and formation are intinmately |inked,

changes | ?@%Iéfpé r@fb B’?S angtrét’fi'JﬁE’aepﬁ‘sﬁ’nﬂeﬁ!I StheQhiF@ bShveld phlas much

sl owner I'ne 1n a nore prol onged suppression than the

formatio ure 21). Cbserving bone resorption markers
decr easeq?o??%;'&gﬁmm%g%—%péggre?mt ion markers (ALP) follow ng dosing with

aOPG.-1 confi hat S a resorptive agent. [0256]
The majority @EQLI mal NW%?P%RG'M\?QPQ%%%EFSB‘B t%gerf.lgp aOPGL- 1. The
i nci dence of ant.i bodi es t dose rout e enden [
not possieBneiplatiedip ss aﬁmgwmyp I ok (v4 e e¥pOBRntSl pi - 1
pham acoki netics above 0 g when no _dose group has both antibody
negat i ve aaalsis® tha data a'ﬁltmi#ﬁa)f%ﬂﬁ@' testajligly administratiopdnd aboye of aoPGL- | is
cleared prior to anti body devel opnment and therefore, effects on aOPG.-1
di sposi t i16100Amg/mbusingSHAAMAl (i1R)aee ulilized toinvestigatatheber 2005 C ai ms: 1.
An antibody, conprising a heavy chain and a |ight chain, wherein:

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-compartmentally

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

average clearance (0.120 mi/hr/kg) that is 3.3-fold lower than those receiving 0.1

.mglkg (0.401 mithr/kg).
[0251] After admmlstenng 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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a) the heavy chain conprises 1) an am no acid sequence
2) an amno acid sequence as set forth i
| east one CDR of SEQ I D NGO
get forth in

ID NO 2;
3) an ami no acid sequence conprising at
and b) t e dajegdtis chain conprises 1) an amino acid seqygRfReH
2) an amno acid sequence as set forth in SEQ 1D NO 14;
| east one of CDR1 and CDR3
derpreceding datp g summarizasd 1 TableSan ost eoprot egerin

SEQ I D NO
or 3) an am no_ acid seqruence conprising at
SEQ I D NO 14J02824 wher

or

4;

ligand (OPQA).

conprises at

or

2. The antibody of claim1l, wherein the heavy chain
| east two CDRs of SEQ ID NO. 13. 3. The anti body of claiml

nﬁég%% fﬁlgb@sln SEQ

13;

of

or 2, wheretahlei® méam suywonmmmﬁﬁamahmkummme@* i>EQ D NG
14. 4. TheaBhiAiindllkord 2 o/ $ipG1elRRY T GORCL LRGN SEES Lhe ani no
acid seq . raniefeﬁl!:éh }tﬁal mConprsesTte am no
acid sequence of _ SFQ | ant I'H of claimil, wherein the
heavy chain and fhe Iigh{ chai ho’a@&ﬁ conneQ:’t’M‘gb‘ LOmgleil plbmgkenker to form
a singlejt i 6. Thsc@ﬂ%)l body ow(ﬁizgil M Y (@41 ¢ nw@—z;
- single-c -2 rBegepber—25050—F '”‘e aft-+b ef claiml,
which is 8% o | antThod} ol 8l a Mahi chl‘jl;é"lé1 a{Fab'
“-ant i body y ofl3z] ai m $02whiich ?s a (FaB' )2iant Pbody. 10. The
~anti body i ¢h jigoof uli | yshiman. 4330 38200 326000
349 1.1 30.7 31.4 ND®
3520 1750 253 3950 99900
0.387 0.281 0.401 0.256 0.120
202 80.1 84.8 124 519
Vss mifkg NJA® A 337 31.7 559

*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 retum to baseline values by study day 105

(Figure 15).
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11. The antibody of claim1, wherein the antibody inhibjts %Bﬁ%r@g f OPG
to an osteoclast differentiation and activation receptor ? . (1 . A
heavy chain conprising: a) an am no acid sequence as set forth in SEQ ID
NO 2; ogyoBheas am no acid sequence as set forth in $ERukEAMH 13; or c)
an am no acid sequence conprising at |least one CDR of SEQ ID -NO 13;
wherein an antjbody conprising (i) the heavy chain and (ii) a light chain
conpri sing t hE254ki no pipressign o serugs Cadncreasasiviindoseds poneam 14 interacts
~ with an osteoprotegerin ligand (OPGA). 13. The heavy chain of claim12

- .conpri si mgdinef dhbfobelowdhe bageline average sevemdaysaaiter Bagdministratiomef of SEQ | D
NGO 13. 14. The heavy chain of claim 12 conprising an am no acid sequence
as set fdothmgikg. ZH@thé& ddSe gidips Have Mmdangddcredsas in seraprCadhigssa) an am no
aci d sequence as set forth in SEQ ID NGO 4; or b) an am no acid sequence

as set f gidriR6.4%Iwsn theiNsdiselie awirages. By @9 TP alkserdinsC4likvBlRGnCONpri sing at
| east one of CDRI and CDR3 of SEQ |ID . 14; 106 27 Decenber 2005 wherein

an anti bedytefOHRhbRI B to witie 109% L& BadeIiRg Gvérabds @%ﬁé“m chain
conprising the amno acid sequence as set forth i'n ID NGO 13 interacts

| Wwith an ost eoth’zgtjﬁgeri Q\é ﬂdngq%rétg%%d f.°l‘§ﬁg‘;m§ﬁe'iﬁﬂéte@tr“ﬁkgi! of claim 15

conprising an=amno aci d sequéence conpr east "two of SEQ ID

NO 14. é@qgg%ﬁﬂ lbigE%tfqlﬁgﬁieﬁ rr%}lke% ?Alﬂﬂ)]a?e %?srg)c;ﬂs%}\%g viith aﬁ%@ﬁ s%%jeg sequence

.-as set f

decline in ALP levels and a more prolonged suppression than the formation
marker, N-Tx (Figure 21). Observing bone resorption markers decrease prior to
bone formation markers (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. fhe 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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18. An antibody, conprising a heavy chain and a |ight chain r.ekn the
heavy chain conprises: a) an am no acid sequence as seﬁ%ﬁn\ﬁ]@eﬁ%‘a@(} | D
NO 2; or b) an amino acid sequence as set forth in SEQ 1D NO 13; or c)
an am no acid sequence conprising at |east one CDOR of SEQ ID NO 13;
wherein an anti body conprising (i) the heavy chain and (ii) a light chain
conprising the amno acid sequence as set forth in SEQID NO 14 interacts
with an osteoprotegerin ligand (OPA). 19. The anti body of claim 18

conpri sgpgman am no aci d sequence conprising at |east two CDRs of SEQ ID
NO 11 20. The anti body of claim 18, wherein the heavy chain conprises an

' id : forth i . 0 : ant i body,
Compri sing o nedey e SRl hod S hRliottnaurele R | i

- conprises a) aﬁ] rgr\llo ﬁcg dc sequence as set forthin SEQID NGO 4; or b) an
am no acid saéq Ence 4S8l YRS n SEQ I D NO 14; or 107 27 Decenber 2005

c) an am no acid sequence conprising at |least.o f R1 and CDR2 of SEQ
"D NG Tar uher oih ShSEI BOADCAUH 8 585 TOR) N HEQH PP Exlin and (1) &
heavy - chain conprising the .amno acid seguenpe as set forth in SEQ I D NO
13 interacts wit ® a#n 8L segeenae ag sejaerdh (nGPieR)ID NO: 13H¥ ant i body of
claim 21 conprising an am no acid sequence conprising at |east two CDRs of
SEQ ID NO 14. 23) ahaminst adiddequsnael comprizing siHeastionetGleR|af FRQ Hh MG
conprises an am no acid sequence as set forth in SEQ ID NO 14.
' 13; and
b) the light chain comprises
1) an amino acid sequence as set forth in SEQ 1D NO: 4; or
2) an amino acid sequence as set forth in SEQ ID 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).
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 amino 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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24. An'anyibody, conprising a heavy chain and a |ight cBaip,..al Wgeein the
heavy chain conprises a first variable region, and wherein TReFiT5

vari abl e regi on conprises a sequence that has at |east 90%identity to the
amno acid sequence set forth in SEQID NO 13, and b) wherein the |ight
chain conprises a second variable region, and wherein the second variable
regi on conprises a sequence that has at |east 90%identity to the am no
acid sequence set forth in SEQ ID NO 14, and c) wherein the anti body

i nteracts w7 hriaQdR9RIF didtger Whidd 83D Eal Shfidddy. 25 The antibody of claim
. fra :

24, wherein the first variable region conprises’a sequence that has at

| east 95% i céegwyet %?t}b%ldgitbﬁ]c%j}ingﬁVgﬁ&rpissae%%%%é&} forth in SEQID NO 13.

26. The antib wher el second vari abl e region
conprises a en t.ha as at | east %.l.dent i to the am no acid
sequence setgseﬁtér?'ﬁfqoﬁygéé%l"ﬁ1wh"‘%’4‘§al @@é aBEIB%CMer 2005 27. The anti body
of claim 24, rein.the first variable region conprises a sequence that
has at Ieastm\é\gaelEHB'I'?PBY)‘P’CP]@'rf‘ﬁewﬁfﬁhdﬁﬂabﬁ}ﬁ"%%'huence set forth in SEQID

- NO 13. 28. The antibody of claim24 or 27, wherein the wherein the second
vari abl e rddi direcitibery 6§ clain dgubatain theaantihedy dnhibitelindingoef QGRGE tagnt o t he
amno acid sequence set forth in SEQ ID NO 14. 29. A pharnaceuti cal
conposiostanslasd differentiagionand mctivatibn retephoy (ODAR)ains | to 11 or 18 to 28.
30. The pharnaceutical conposition of claim?29, further conprising at |east
one ther apdft iichemgrdhafret@apdsinr om a bone nor phogeni c factor,
transformng growth factor- 13 (TG--{3), an interleukin-1 (IL-1) inhibitor,
IL-1ra, Kinay einfdvhinanaid Séquerrte Bt foHH i $290.1D NO: 2; or
b) an amino acid sequence as set forth in SEQ ID 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 (i} a light chain comprising the
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

¢) an amino acid sequence comprising at least one of CDR1 and CDR3 of SEQ

ID NO: 14;
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a sol ubl'e TNFa receptor, EnbrelTM etanercept, an anti-JNba.aMd 208y,

Rem cadeTM infliximab, a D2E7 anti body, a parathyroid hornone, an anal og
of a parathyroid hornone, a parathyroid hornone related protein,. an

anal og of a parathyroid hornone related protein, a prostaglandin, a

- bi sphosphonate, an al endronate, fluoride, calcium a non-steroidal
anti-inflammatory drug (NSAID), a COX-2 inhibitor, Cel ebrexTM cel ecoxib,
Vi oxxTM rofecoxi b, an i mmunosuppressant, nethotrexate, |eflunonm de, a

ser i ne whyrgheasntivdbl Rokrisi rohalrEaP s
CoL by WHSTShaASaEI0y Rohipiising (HIRE RRIORaIPAKPLY bhdth RgRCAnHsid B

Ot i bodiihg abld senyBfic s 8t [CRRIRSEY 1D M- i ihR R Nifichn BebSLfkacf |17 1
CD28/ B%l @?@%{5&5 a CD401CD40L nodul at or, an | COsI B_7RP1 nodul at or, an
AGP- 3/ TR nodul ator, an Interleukin-1 converting enzyne (ICE)

nodul at or, fibroblast .gr h factor (FGF), an FG- nodul ator, a, PAF
T agon st . 76 786 Wbt Siaifl oP teitn 4B FoRlarising A srun e UreRIHeEROIRIENd o
KGF-r el ieed m)l‘gcul e, a KG- nodul ator; a matrix netall oproteinase (MWP)

modul abreastig ¢PRs of,gkfe IR nlke (NOS) nodul ator, a nodul ator of

gl ucocorticoid _receptor, a nodul ator of glutamate receptor, a nodul ator of
I i popol ysadéh Theilighkchaipsf claisy 4b scomprisingzalt amind acid saquercgdrsesed fontfe
mnmetic, and a noradrenaline nodulator. 31. The pharmaceuti cal conposition
of cl aimBBQ IDANEr d4n the at | east one therapeutic agent is selected from
Kineret Tl11 , anakinra, Enbrel'rm etanercept, TM Rem cade , inflixi mab,

D7E7 anti bod§., Aarshtiedyajongxiirg a Beavy/ciigeh Bad 0ightehsit! wherdimehe gkl of
OPG. in a biological sanple conprising contacting the sanple with the

ant i bodpaiffcofdpiisey4. 33. Use of an antibody of any of claims | to | | or 18
to 28 in the manufacture of a nedicanent for treating an osteopenic

di sorder i naAaR3fhiRBlbcid sequence as set forth in SEQ ID NO: 2: or

b) an amino acid sequence as set forth in SEQ ID 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
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 ID NO: 4; or

b) an amino acid sequence as set fort_h in SEQ ID NO: 14; or
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34. Use of an anti body of any of clains 1 to 11 or 18 tg, éécérﬂdér%os
manuf actu re of a nedicanment for treating an osteopenic disor In a
pati ent wherein the nmedicament further conprises at |east one therapeutic
agent selected froma bone norphogenic factor, transform ng growh
factor-P (TG-P), an interleukin-I (IL-1) inhibitor, IL-lra, KineretTM,
anakinra, a TNFa inhibitor, a soluble TNFa receptor, Enbrel TI11 ,

et anercept an anti-TNFa anti body, Rem cade TM infliximb, a D2E7

ant i body, NDRE. f r Qi

par at hyr0|d gérlfr%ﬁ%ﬁf%(ﬁ%{gg uprot%nﬁ}ﬁi&gﬂg ae 0 a@%?t)régtah(%g? hor rmne
rel ated prOtlﬁI\'PO 1314prostagl andin, a bi sphosphonate an al endronate,
fluoride cli um "a non-steroi dal anti-infl anmatory drug (NSAID), a COX-2

hib | T11; f
| Mnbiﬂb%?@s@hﬂ?%%w%&%ﬁﬁh YRy S nnd O & 530 crremdsing 6 bi ¢ or

a secretory | eukocyte protease 110 27 Decenber 2005 inhibitor (SLPlI), an

| L- 6 i rfipPEsid segllengse pssey fath IPLS%Q "arNQLi%Irﬁteﬁﬁptﬁlwman asfeqRIq®ERIY to | L-
-+ 8, an 1L-18 inhibitor, an |IL-18 binding protein, an IL-18 antibody, an
OX40/ Olgend (Q@bF&H)at or, a4-1BB/ 4-1BB |igand nmodul ator, a CD28/ 137 nodul at or,
a CD40/ CD4A0L nodul ator, an | COS/ B7RPI nodul at or, an AGP- 3/ TACI /| BAFFR
nmodul at or, &2. Thet antibedyion cthiro @veantprisipgeanr gming GE seqoendeatamprising at
fibroblast gromh factor (FG-), an FGF nodul ator, a PAF antagonist, a

‘ker at i neastttwo @QRé bf SECQXIXNOKGE) , a KG--related nolecule, a KG- nodul at or;
a mtrix neta Hop rotein ase (MW) nodul ator, a nitric oxide synthase

(NOS) nodul @Borthedaritiddy at SkirR D 19vHERGP tHd Wt@hélﬁ%mﬁfses%nfﬂ?ﬂiﬁbaécﬂf of

glutamate receptor, a nodulator of I ipopolysaccha rirde (LPS) levels, a
nor adr gRglLis Qe BHAY SBY ipn tic, and a noradrenaline nodul ator. 35.
Use of ﬁ alqu]t%l%oa?/ OP am% gjf ﬁgn&ge to 11 or 18 to 28 in the manufacture

P12 o S S5 e S HLATTRA RN L 1 P hone
e eper vt 8 Wb ejeia A pnain CorpSata AR VARHSE Soibh A wnefdi HONE Y
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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interieukin-1 (IL-1) inhibitor, IL-Ira, KineretTM, anakjugra, a
inhibitor, a soluble TNFa receptor, Enbrel TM, et aner?gp ?Ceg?f)eé%%?TNFa

anti body, Renmicade T, inflixinmb, a D2E7 antibody, a parathyroid hornone,
an anal og of a parathyroid hornone, a parathyroid hornone related protein,
an anal og. of a parathyroid hornone related protein, a prostaglandin, a

bi sphosphonate, an al endronate, fluoride, calcium a non- steroidal
anti-inflammatory drug (NSAID), a COX-2 inhibitor, Celebrekr', celecoxib,
Vio)o~rm rqfecoxib, an i nosuppressapnt,. net hotrexate, |eflunom de, a
sert ne pr otdacdeatiibafy PR 40RREEH MeuRotyBbleEBIoR s AR ¢ or
(SLPI'), an IL-6 inhibitor, an  antibody to IL-6, an IL-8 inhibitor, an ‘
ant i bod®parenas thgt hagal lpastPQ% idestibvio thg amipo agidieqyence el fodh ipsELELr 2005
protein, an IL-18 antibody, an Ox40/ OX40L nodul ator, a 4-1 BB/ 4-1 BB |igand
modul athf?, 1% CD28/ B7 nodul ator, a CD40/ CD40L nodul ator, an | COS/ B7RP1

nodul at or, an AGP- 3/ TACI / BAFFR nodul ator, an Interleukin-1 converting
-enzyne (| CER8nddhel sattibocty af ¢laion 2 loa 27, wherdimtheagharein(th€Recoad vaGible

. nodul ator, a PAF antagonist, a keratinocyte growth factor (KGF), a

- KGE-r elragiod comipeiees & seguéiide tiiathhabieastodttiddntity toethalantips atiel seagentd/VP)
nmodul ator, a nitric oxide synthase (NOS) nodul ator, a nodul ator of

gl ucocqet for@i i IEMTEPNGS-. 142 nodul ator of gl utamate receptor, a nodul ator of
| i popol ysaccharide (LPS) |evels, a noradrenaline, a noradrenaline mnetic,
and a noradgge | ; ; | ins |
fo 11 o 1270 op I maFRataRkBnposifion tBmeRCing e MiBaP Yy Shy BrYalls T8

-aut oi mW'b[‘? 1&(}3 otion with attendant bone loss in a patient wherein the
medi canen urther conprises at |east one therapeutic agent selected from

a bone norphgenic factor,. transformn r.o factor-P (TG (3 an
nter Leuki nag (e bhpiactice LRI GRiRbed fe Fomprig 2t
inhibitor, a soluble .TNFa receptor, Enbrel TM etanercept, an anti-TNFa
ant i boéi%rap@ﬂﬁccaﬂfé'ﬁ)?'epﬁ?ﬂlff% gepnegnomppegenisiagion franafosams sipvdh BGST none,

an anal ogi_ of a parathyroid hornone, a o _
_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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par at hyroi d hornone rel ated protein, an analog of'a parathyroid hornone
related protein, a prostaglandin, a bisphosphonate, art ‘e ??"H?eéﬁgé%
fluoride, calcium a non- steroidal anti-inflammatory drug (NSAID), a COX-2
- inhibitor, CelebrexTM celecoxib, VioxxTM rofecoxib, an

I rmunosuppr essant, methotrexate, |eflunom de, a serine protease inhibitor,
a secretory | eukocyte 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 |IL-18 bindin rotein, .an |L-18 ant| , .an. Ox40/ OX40L
modul at GBI goYAR AR BT ol ok uRnaKTOHo AR & et o

CD28/ B7 nodul ator, a CD401CDAOL nodul ator, an | COS/B7RP1 nodul ator, an
AGP- 3/ TINelalipprateinassi (MMP) modiaten eaiiriswide syndinsed NG Signedyiaies. 3 | CE)

nodul ator, a fibroblast growh factor (FGF), an FGF nodul ator, a PAF

ant agoninstiylator df ghuspcerticyitaecgnion, la hadulator pkgRjamatekeFepter, & wddwetosolil e, a
KGF nodul ator; a matrix netall oproteinase (MW) nodul ator, a nitric oxide
synt haskpdphiSacehidedl P8) [eaelsiadiokadronalivie, glnocadronslinsoinimete; eptiar, a

nodul at or of glutamate receptor, a nodul ator of [|ipopol ysaccharide (LPS)

| evel s, n@raffEnaine AdduRgor. @ noradrenaline mnetic, and a noradrenaline
nmodul ator. 37. Use of an antibody of any of clains 1 to 11 or 18 to 28 in

the manuf actay emid phamiRALGHTRBIpbSHtioh 'of Blair 30! WAL fida@Bhdtidiel s in a
pati ent wherein the ned cament urther conprises at |east one; therapeutic

I

agent : IR r S ] row h
Fact or -srralc BHOREIS DRBRATRTAGARRI, ol Epbiefne bRIEB T LA D
-~ anaki nr a_TNEa .i nhi bit a soluyble TNFa receptor, Enbrel TM etanercept,

o ant Remigase s BRa: 27 AniBet. Ak reRohBEBL Doer anti body. &
par at hyroi d horpone, .an anal og, of a rat hyroi d._hornopne, arat hyroid
hor none r el ated™ ProRed ﬂ{jde&ﬁ‘:téﬂggthﬁde"%g?ggﬁgz %%Q'P&%rgié?%%’eg%wﬁ'
protein, a prostaglandin, a bisphosphonate, an alendronate, fluoride,
cal ci urgordadipg-the sppleavitythe anthodypheledP ¢ drug (NSAID), a COX- 2

i nhibitor, Cel ebrexTM cel ecoxib, VioxxTM rofecoxib, an i mmunosuppressant,
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, CelebfexTM, ceiecdxib, Vioxx“‘;; rofecoxib, an immunosuppressant,

methotrexate, leflunomide, a serine protease inhibitor, a secretory leukocyte protease
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" nethotrexate, |eflunom de, a serine protease inhibitor, et

| eukocyte protease inhibitor (SLPI), an IL-6 inhibi torQ?%%CE% elr%(@%@ to

IL-6, an IL-8 inhibitor, an antibody to IL- 8 an IL-18 inhibitor, an IL-18

- binding protein, an IL-18 anti body, an OX40/ OX40L nodul ator, a 4.1 BB/ 4- 1
BB |igand nodul ator, a CD28/137 nodul ator, a CD40/CD40OL nodul ator, an

| COS/ B7RP1 nodul ator, an AGP-3/ TACI / BAFFR nodul ator, an |13 27 Decenber

2005 Interleukin-1 converting enzyme (ICE) nodul ator, a fibroblast growh

factor éﬁg%w(sﬁﬁlzggﬁﬁ B b aftbedy @1) 30aR)E 1B infiolt6Y, 3h Rf6Ed FrodLOW N

factor relate ecu uI ator;

ﬁ;é‘:‘.l e £ AP M?‘*é”%@%@%mﬁ@§| ¢ F%é@éﬁﬁfwyg %@ﬁ?@?ﬁ@@

u I r ri L S,

o s BB et BB g P B APhO R .
The pharnaceuti cal rr%os ition of claim?29, further conprising at | east

one camgedulat Héraé‘p@(%ﬁj RP13godyipter pﬂfhﬁﬁﬁ’c%’a'ﬁcé@AFd:(ﬁTH@gPla"anaﬁbf cl ai m 38,

. wherein the at |east one cancer therapy agent is selected fromradiation
~t her apynigreulindanvertingyenzyoe (IGE) mndulﬁtxtreaf beblast grpyabifaston(Ré3F)ceai m 29,
further conprising at | east one therapeutic antibody. 41. The

phar m&€it modulatampd3AR aptagohist ladiematddcytshgnoeitm faatorl (K&dR), @ K&Fofeldthe at

| east one therapeutic antibody is selected froman anti-Her2 anti body, an

~anti - Cigléculend Kbitiyiodalatbraa nitiix nictdiidpnéinees YMMIS médifdatof, samtrrdxideody of
-any of clainms 1 to 11 or 18 to 28 in the manufacture of a nedicanent for

treati @gnﬂhagsa 0S$ nﬂﬁﬁﬂ&bﬁ%@ﬂo&ﬁl&ﬂ&r%ﬁ@ﬁ%corﬂ&:d Hs€updr, amadiliatbpgy of any of
cl ai nms 1 or 18 to 28 in the manufacture of 'a nedi canent for

treati Qﬂlt?fﬂﬂﬁe Heﬁé?to?sagﬂl%'dﬁb‘?& d’f"'h Qpcﬁgéyc%ﬁamﬂ? 1B ) 1Es, PALGAERine f4T t her

conpri Ses at | east one cancer rap
' 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-B (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
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44. Use of an antibody of any of clains 1 to 11 or 18 t

manuf acture of 114 27yDecenbgr 2005 a nedi canent for trﬁ 'ﬁigcr%n o%go‘?oss
associated with cancer wherein the nedi canent further conprises at |east
one cancer therapy agent and wherein the at |east one cancer therapy agent
Is selected fromradi ation therapy and chenot herapy. 45. Use of an anti body
of any of clains 1 to 11 or 18 to 28 in the manufacture of a nedi canent
for treating bone | oss associ ated vvith cancer wherein the nedi canent

{Urt e SR Eh % 8 nthBAS arPDR 4DRSKARACHIEIASY h0OMB/aHaB P an ant | body

of any o al s |n t e manuf ac ure of” a nmedi canent

Fur t her o %@D??fﬁﬁeﬁéﬁﬁ%h%t TR CoRPL TR Bk PO RERE 2t cast
one oF b heRsk 995 | BRCASEULLC B oSy L5 o0 cot o Lam ) oo

modulatqr, 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 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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modulator, a CD28/B7 modulator, a CD40/CD40L modulator, an ICOS/B7RP1
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
keratinocyte growth factor (KGF), a KGF-related molecule, a KGF modullator; 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

- further 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 modulator, a CD28/B7 modulator, a CD40/CD40L

modulator, an |ICOS/B7RP1 modulator, an AGP-3/TACI/BAFFR modulator, an
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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 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
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a medicament for treating bone loss associated with cancer wherein the medicament
further comprises at least one cancer therapy agent and wherein the at least one cancer
therapy agent is selected from radiation therapy and chemotherapy.

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.
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