WD 02/ 20718 PCT/ US01127502 OSTEOCLAST- ASSOCI ATED RECEPTOR FI ELD OF THE

| NVENTI ON The present invention relates to a novel gene, referred to herein
as the 5 "Osteocl ast Associ ated Receptor" gene or "OSCAR ", and -i¢ si\gele
product. The OSCAR gene is specifically expressed by osteocl ast cells.
Accordingly, the invention also relates to nmethods of identifying and

i sol ati ng WeP¥WEBast cells by identifying cells that spBETAPUANIY express

t he OSCAR gene or gene product. The OSCAR gene and gene product are al so
involved in regulating or 10 nodul ating the maturation of osteoclast cells.
Accordingly, the invention further relates to nethods and conpositions for
nodul ating or suppressing the maturation and/or activity of osteocl ast
cells. Such nethods are useful, e.g., for treating osteoclast-rel ated

di seases such as osteoporosis and osteopetrosis. Accordingly, the invention
also relates to nmethods and conpositions for treating such di seases. 15 The
invention also relates to screening nethods for identifying conpounds that
bind to and/or nodul ate activity of an OSCAR gene or gene product and which
‘can therefore be used to nodulate the maturation and/or activity of
osteocl ast cells. Conmpounds that may be identified by such screening

net hods, and therefore are also in the field of the present invention,

i ncl ude OSCAR |igands and transnenbrane signal adapters. 20 BACKGROUND OF
THE | NVENTI ON The devel opment and honeostasis of bone is controlled largely
by two different cells types: osteoblasts and osteoclasts. The bone matri x
is secreted by " MAR -2 osteoblasts, cells that |ie on the surface of the
exi sting bone nmatrix an%ﬁpg@ﬂAg‘ﬁgggob@yﬁg RECEPPOR ONto it. Mature
osteocl asts are nultinucleated celTs of nonocytel macrophage origin that
reabsorb calcified bone matrix. Ordinarily, the activities of these tw cell
types are tightly coordinatéggﬁ;1aﬁﬁ@bghgvﬁﬂﬁjgifucture and integrity of
bone in an organism 5 Howev C at regulate the activities
of these two cell typesgpreendnvenfiaomrlaes tundeebienedefared @rierdimasghd y unknown. A
nunber qQf es. and disorders are jated with abnornal ne growth or
abnorma?g Ibs %FiqggAgpcxatgg%g sgeﬁ‘e B’i)ﬁ:igsqc&g?n G ecRIBIRPY, ?E%Qg rosis is a

t hi ckeni ng gene is specifically expressed by osteoclast cells. Accordingly, the invention also relates

to methods of identifying and isolating osteoclast cells by identifying cells that specifically
express the OSCAR gene or gene product.
| The OSCAR gene and gene product are also involved in regulating or

10  modulating the maturation of osteoclast cells. Accordingly, the invention further relates to
methods and compositions for modulating or suppressing the maturation and/or activity of
osteoclast cells. Such methods are useful, e.g., for treating osteoclast-related diseases such
as osteoporosis and osteopetrosis. Accordingly, the invention also relates to methods and
compositions for treating such diseases.

15 The invention also relates to screening methods for identifying compounds
that bind to and/or modulate activity of an OSCAR gene or gene product and which can
therefore be used to modulate the maturation and/or activity of osteoclast cells.
Compounds that may be identified by such screening methods, and therefore are also in the
field of the present invention, include OSCAR ligands and transmembrane signal adapters.

20

BACKGROUND OF THE INVENTION

The development and homeostasis of bone is controlled largely by two

different cells types: osteoblasts and osteoclasts. The bone matrix is secreted by



of the bone matrix and has been associated with defects in osteocl ast

mat urati on which 10 make them unable to absorb bone (see, for exanple, Kong
et al. Nature, 1999, 397:315- 323; Soriano et al., Cell 1991, _eéazi‘n:gz'-*t’?oz;

| ot sova et alL, Nat. Med. 1997, 3:1285-1289). By contrast, osteoporosis is a
di sease ch Lzed by an increase in osteoclast activj resulting in
bones that%g?@EEQFrenely porous, easily fractured, and s+%ﬁp$%&ﬁﬁﬁl.
Nunmerous ot her diseases and di sorders._4.hat involve or are associated with
abnormal bone growth and 15 resorption are al so known, including Paget's

di sease, OssROWENS SIS thatie bh @ktsasfadeiobtHesistithyispt aftrd: and\iepRRFERYAS| A,
primary hyperparathyroidism arthritis and periodontal disease to nane a

few, Additi®%nam gt bsMebreasteoclasnawenltngleatad esjls phmpnerate/girasrhagaunor s

resi dent 'rbr@[n 1143 A b LA P ONR m il - Ord 'ﬁy?ﬂ@lacmé%tfﬁﬁgfﬁm)o'}eﬁgﬂ&er.S of
the breast, I'ung, prostate, thyroid, and ki"dney, hunoral hypercdfcem a
during mal iagfaghtly coadidated ia pihtaindbe stynetuorvd int&roh offhae ais@sorgavdsmdi sor der s
represe j.or.publjc.health concern.in. th United, States .and in other
countri gs. qff)g“?élv g)’(gl%mﬁe i,lanilstmsﬁté% r?%lgac %?ﬁur‘fglteﬁaﬁpﬁsgttw‘lBQWPTSiISIﬂamRH%M cans,
80% of whonmnaé¢rstovdarinre Rfgelyalnkeady afflicted wth osteoporosis, while
another 10 mllion i ndiéli dual s have | ow bone nass and are therefore at an

i ncreased ri sk AZI‘BT“T&?FU q%@aiﬁs%@éqrdqﬁ%r?éﬁ@%i?@f ??m@h’é}f@ﬁ]ol?oé‘? growilberd for
met hods a”%ﬁ&%ﬂﬁpﬁbﬂehs%@érl &etaﬁss(eg FHRE maklS 8¢y &;&ﬂg : Bltbdpéir6§d s 9 tﬁa&mngg)

ost eobl ast and/ or osteocl ast or exanple inc or ‘tissue sanp and
regul at e orof thedwhatetrixizpd hast iepn sssegatet wisluddfeatsinlosteoctime matusdtivo wlidhst s a need

for nmethods,and 'conpositigns to treat diseases a i S ers,. oci at ed
wth anifor dare B RBRIT st Sont Beb S8 s bR ey ALRare I TuatRe

di scussed oy Soridnoler £ @E109N ¥4 BOBIAD A ToRRGva dr BB, Nkl Nivd.t1beR 3aR2893280Qbl ast  and
osteocl ast cells. These and other needs in the art are addressed by the

present i nVBMONBHE oRisoPqRosiTs eidisggere obarasterized ntam ingserse Jysiterclay agVVARY OF THE
| NVENTI ON Igb%ltﬁg%zﬁ}kgﬁﬁi’&%k% ShGRNES M&uabaegﬁd Q%ﬁgﬁﬁéﬁ%&{%&o@ her

problenms int y Pprovi conposi t'ions and ne s that are involved
i n pr ocessatheadisensesaind disometstihat irevolye onarh assdevted epthebiormepae growtteselr pt i on

degradatd on or honeostasis af bone tissue 5 and are thereforg useful for the
modul at Pon 6P BRI RRe B pE BAE R, SRS dEPor % MW vent i on may
be useful fa@EpldshehigopRdspBatisi) brislhS Qi pkepHathytaidishd) UHhite 288 p&iodBhtalyr OW h,

disease to name a few. Additionally, osteolysis can be induced by many malignant tumors

resident in or distant from bone, e.g., skeletal metastases in cancers of the breast, lung,
prostate, thyroid, and kidney, humoral hypercalcemia during malignancy, and multiple
20 myelomas.

Such diseases and disorders represent a major public health concern in the
United States and in other countries. For example, it has been estimated that 10 million
Americans, 80% of whom are women, are already afflicted with osteoporosis, while
another 10 million individuals have low bone mass and are therefore at an increased risk

25  for the disease.

There exists, therefore, a need for methods and compositions that can be
used to identify cells such as osteoblast and/or osteoclast (for example in cell or tissue
samples), and regulate or modulate the activities of such cells. There also exists a need for
methods and compositions to treat diseases and disorders associated with abnormal bone

30 growth and resorption, including the diseases discussed above, for example by modulating
the activities of osteoblast and osteoclast cells. These and other needs in the art are

addressed by the present invention.



devel opnment, repair, resorption, degradation, resorption or honmeostasis of
bone tissue (i. e,, "bone growth related disorders"). Exanples of such

di sorders include, but are not limted to, osteoporosis and -osﬂ"éﬁd@ﬁrosi S.
O her non-limting exanples of such disorders include 10 Paget's disease,

ost eogenesigolippid ecta, fibrous dysplasia, hypophosphat §girgg¥tdaar Y

hyper parat hyroidism arthritis, periodontal disease and ost eo? ysis (e.g.,
frommalignant tunors). In particul ar, -3-he present invention provides novel
pol ypeptides, referred to herein as OSCAR pol ypepti des, which are expressed
by osteoclast cells. The OSCAEMMARY § HE IRYENTIONe i nvention al so

nodul ate the growth a’?ﬁje mat u ;[,I lnngg; ost e %I s‘;e,_ .as gel% ‘ﬁﬁs acbii vities,
such as the resorption o obone s RET At 4, acgi%lﬁe FRUTH PR 0% e oc ast
cell's. I n céthaiafi by pedvidin@chbneyobitidhymd ingetholdfithal 4% BRbIvedinireock@e sss6IEAR

pol ypepti des .t hat “ar rine (i.e., nmouse) polypeptides and are expressed by
murine 20 ost! ‘F%ré’{”%bgg‘f PUiEgh rRR Tripiog op ﬂg%ﬁzé?‘@%bbﬂ%ﬁtﬁs}s plhons H%B‘hti on
provi des sOSGMRare IR HBRALEMRS: B ModGRATH diSEcH f16c:848: NPordkhdpRafYBREEdSet forth
in FIG 2B (SEQID NGO 3). In another enbodinent, the invention provides
OSCAR pol ypepthedeentenipry bs vegiul frs thedreptmentefidisordsepibsidevobetabhiggmahgrowitel G 1C
(SEQ I D NO (o] - or r | e lhvention.provides
OSCAR pol ypgﬂ%ﬁl‘%ﬁnes%g%e s Fbﬁgtlﬁlhgéggﬁaﬁ%’ lgg%{?%&@e%ﬂﬁgéﬁ%éss(}@\é eptflsglrwt%g'i’ n Fl GS.
26B and 27B "p&kQ@rdviRh MIBed 2i8ordad")3 Exammspdetichuiidoyders includgbhietre potdibvdied ed

enbodi nents, the invention provi.des. OSCAR pal ypeptides that are.h n

pol ypept i des® O%?Poé%wgftegwuﬁf%f @W@Ené}pﬁgag%@ﬁ}pkstoiguc@@%eﬁdp#%pt i des
of the ionvenktenisedse, RRbyMENS indRFA1FOERE iyl chypepRbintSAdManee set forth
in FIGS. 7A—Dg (SEQ ID Noy 12 .Iqjlén certain %\grti cu)?arly preferred

embodi nent s hyegipanapidisan. gislerits, preiodontelfdisesse andhoweplysir{e gnfrorgndlignad t he ami no
aci d sequen forth in FIG 3B (SEQID NO7), in FIG 4B (SEQ ID NO 9),
FIG SB (SE%&P NO. 11), FIG 24B (SEQID NO 25) or in FIG 25B (SEQ I D NO
27). In still other ehiyadicoianttis: predest inventiort providgs vt ety pd@idae reer7aBto

PCT/ US01/ 27502, - 4- I tides, ncluding fusion polypepti.d t hat
conpri se an W%@?@E@%@éﬂgﬁ’ whlﬁﬁﬂ‘@scmgﬁls‘ﬁgy ?%°°8ﬁ§%8ﬁ£$?2§%i ns of a
full | engt h ©PSEARIBOdRERLEERN aBY G d@Ete the b @Rahd RRAKIIA of BHMRNAGECas AN

I g-1i ke domain se&_uence, a transnmenbrane donmai n sequence, cytoplasm c

a
tail domai n Yddgsantvdiosssugihgs hersomEen of onsiisses that ge agsosigted with wgfeerlabCcaR

cells.

In certain preferred embodiments, the invention provides OSCAR

polypeptides that are murine (i.e., mouse) polypeptides and are expressed by murine

20 osteoclast cells. For example, in one embodiment, the invention provides OSCAR
polypeptides that comprise the amino acid sequence set forth in FIG. 2B (SEQ ID NO:3).
In another embodiment, the invention provides OSCAR polypeptides comprising the
amino acid sequence set forth in FIG. 1C (SEQ ID NO:3). In yet another preferred
embodiment, the invention provides OSCAR polypeptides comprising the amino acid

25  sequences set forth in FIGS. 26B and 27B (SEQ ID NOS: 29 and 31, respectively). In
other preferred embodiments, the invention provides OSCAR polypeptides that are human
polypeptides. For example, in preferred embodiments the OSCAR polypeptides of the
invention are polypeptides encoded by the genomic sequence set forth in FIGS. 7A-D
(SEQ JID NO:12). In certain particularly preferred embodiments, an OSCAR polypeptide

30 ofthe invention may comprise the amino acid sequence set forth in FIG. 3B (SEQ ID
NO:7), in FIG. 4B (SEQ ID NO:9), FIG. 5B (SEQ ID NO:11), FIG. 24B (SEQ ID NO:
25) or in FIG 25B (SEQ ID NO: 27). In still other embodiments, the invention provides



5 polypeptide (e.g., fromany of the polypeptides set forth in FIGS. 1C, 3B,
4B, SB, 24B, 25B, 26B and 27B and in SEQ ID NCs: 3, 7, 9, 11, 25, 27, 29 and
3l respectively). Instill other enbodi nents, the invention provides variants
of an OSCAR pol ypeptide. In particular, the invention providesﬁg;ﬁxpeptides

whi ch are by a nucleic acid that hybridizes, un ‘
hybri di zat %%%&i tions, to the conplenent of an OSCAR ‘gf’Bgﬂ% 5pepti de,
e.g., as provided in FIG 1C 2B, 3B, 4B, 5B, 24B, 25B, 26B and 27B and in
SEQ ID NCSs: 3, 7, 9, 11, 25, 27, 29 and 3lrespectively) The invention

addi ti onal | yolgpeptitleiemchditl dasoramiygaptides thee banstse QbaARo apidlsyrpdd des of the
i nvention, including, for example, nuclejc acids conprising the nucleotide
sequence pr 8?/‘???3?1’”?’% U PSSO OLE BOmEIAS Of%@&m,g&éig,c‘ﬁﬁ?lw_ﬁ@e’i 3/d 27A 15
(SEQ I D NGSiikndl; eﬁide@aaﬂl@nce,lﬁh Igdfke déRain3euRAd, BanshSRBRGS HMBAIN dequae el | as
the genomc OSCAR nucleic acid sequences set forth in FIGS. 7A-D (SEQ I D

NO 12). The¢ytarlasr tal domain Seaienpt ¢\ainyl eembieation thereh driadll lepgth|OSGARat conpri se

these nugl ehoyBitiee AR HUU BRneblidl o REG!A FREL! 16, 360p 5 blipse BCAR

pol ypept i de nuc I'nvention ‘arso’relatés to
fragment s of25B,26B HQAB 4nd ity BEQ 1D dNXS; 3,708, 16| 25, AT, 9and A thediRcitvaly) bhxdktifls. | n

addition, th resent invention alsq.relates to rovi des screening
assays for Hg'Fg?f’E‘el?oﬁﬁn%tl}ed‘_é‘f?ﬁ‘?r_ﬁlﬁ’rﬂﬁd@&ﬁtmftépéﬁrtbd@gP@gpeé’ﬁge' GBCAR

pol ypept i dega@bulih@e iﬁd&ﬂﬁﬂi&@ﬂdes'p@%éiﬂid@ﬁwﬁi&{ £8ehRde PPN RIdiCicidBhect i ng the
presence or expression of CAR 'nuclei c_aci ds and OSCAR pol ypeptides in

cell's, on t hebriliges,andergiefingg hybridigatign cord8onR to heappplsgwaidoian GSEAR sur f aces)

in cell ygul (8.0, el e u ' i I :

extract S}ﬁor%%ﬁ%gﬁg e%/é%%’@’%’@% ne@ed'rlrgf%%’?sﬁi“% d%)emh%%ggig af'is)ralr%éfuglgti ng and
i denti fyi ng SEQADINDS:3OSCAR , 6] Ypepindddgespaedveby)c| ei ¢ aci ds: for exanpl e OSCAR
pol ypepti des which npri se ong. or re.amnqQ aci, ubstitut | , del etions
or insertions; or nuc i‘EV"aE?IH@%‘t{OH%UPE?I‘Egﬁé‘“ Wc%%k%aﬁ?f%é&q?‘gé havi ng one
or nore am Bg ﬁ«%ﬁdes%fla&tih&éﬁﬁb@mqﬁ{g, R 8RdntJIQ RBCIGE 26184 &Ink RS tfd her vari ant
OSCAR pol ypepgl es and nucleic acids that may b identified by these

e
met hods i nclrudeotide pasuense provRBEART Kl  AdhiZAd 84, AP A ddAelTr,36Ad 2[4 ., from

oLhe!, SHYO Rl SEEN T, 1 4 9 el s, LA abl (BTIEHL Al grgen oo ¢
as wel |l as OadARedicsacidstuspacef bahil BIGY. n4-D (B8GEIDNOND) f Thoifediitisnt her eof ,
A e e O R rovides vetlors S host cells that comphiee thess nubliie shds: sed nibodics . O™
that specifically bind to those OSCAR polypeptides and OSCAR nucleic acids. The
invention also relates to fragments of such OSCAR polypeptides, nucleic acids and
20  antibodies.
In addition, the present invention also relates to and provides screening
assays for detecting and identifying OSCAR nucleic acids and OSCAR polypeptides of the
invention, including screening assays for detecting the presence or expression of OSCAR
nucleic acids and OSCAR polypeptides in cells, on the surface of cells (e.g.,, OSCAR
25  expressed on cell surfaces) in cell cultures (e.g., in the cell culture media), in cell culture
extracts or in cell lysates, These methods include methods for detecting and identifying
variant OSCAR polypeptides and nucleic acids: for example OSCAR polypeptides which
comprise one or more amino acid substitutions, deletions or insertions; or nucleic acids
that encode an OSCAR polypeptide having one or more amino acid substitutions,
30  insertions or deletions. Other variant OSCAR polypeptides and nucleic acids that may be
identified by these methods include homologous OSCAR polypeptides and nucleic acids

(e.g., from other species of organism, and preferably from other mammalian organisms



The present invention further provides methods (e.g., screening assays) for
S identifying compounds that specifically bind to an OSCAR nucl eiicugcig of
the invention or to an OSCAR pol ypeptide of the invention. Conpoun Is "t hat
may be identified by such screening assays include snmall nolecules (e.g.,

mol ecul es kes@pbhan about 2 kD, and nore preferably |esggfgpapout 1 kD in
nol ecul ar wei ght) and macronol ecul es, including proteins, peptides and

pol ypepti des. Conpounds that nay be ideftified by such screening 10 net hods
further include intracellular conpounds, such as natural |igands, that
speci fi cal Iguchb‘ifﬁwjnhmnatrs)CE@ARag@m@SGMpmimptEEmﬁlgEmqnidsphso»tell(m g., to an

ccrooning ugEeSE eyl P GuRRRRY I eteatbetihtielott Her Wy st 1

nol ecul es, amicoadiddreCpkes theprabiinentigept i des  and pol ypepti des) that
interfere with the binding int eractl on between an OSCAR 15, pol ypepti de and a
speci fic binding parth H%Pw? cot gvention festhenprovideretheds (p.- gaprageningrasBethien  an

OSCAR nug! ejgemiihge &!é‘[%ﬂﬁd%%?@dlﬁb&h%ﬁﬂﬂ RParPESE AR huclsid 6B d D11 ileREor B2t hods
are therefore considered par resent invention. In addition,

conmpounds wiiag PSEAR Pﬁlﬂ@mldef ofdle lbyemlh@s@orawa%thaﬁ may| heddengifibd bidsusly conpounds

(e.g9., OB 3 CH@% Iﬁ%lh lhéln %%lmoq&qlegfég,or}’{&gaﬂesq%g ﬂ]'raxqt E@It%rk% \c%cf rgore

OSCAR— speci eractions a the’present
i nvention. lbnafemrolytlénelthmabaﬂtl kDilnenq:wcmhaewtmghu)wmlmampreauesjﬁﬁluﬂm‘ghods for

nodul ati ng osfeocl ast c act, |es nmet hods general ly conpri se
contacting HAt eB’ét@Bﬁ?ﬁ@?‘?B‘émep“ St OE‘P%'ﬁ‘ﬁf)g’ﬂHBax 1?‘?%88% SHEtINE ty of an
OSCAR geme  fbMbdsSriaie? R 1ude Xfa8S Rl BorRoundd) s@%ﬁaﬁ%pﬁganag 10k sREICRGAR gene
product. The conpounds used in these nethods 25 include OSCAR ant agoni sts,

whi ch i nhi bﬁntld M%%Emeumg) B EAR garteareductisighite aID@S@éBJIa@]L@lC@éldIOI
activation u ts (including
OSCAR speci q I ggﬂg‘h%ep%) na%irdg{r%%’toetﬁe&éé%ﬂkn & gsr?gl n an lfér mat ur ati on of
ost eocl ast xdahtif;nagldomadr{hrammngshianaﬂﬂécuiek,ynacﬁimﬁﬂ&urm,tﬂmﬂms rmyndwrrprl se
contacting a st eocl t cel maound, (f or exa an anti sense,
ri bozyme, t?q%pﬂ B’Pﬁgﬁdf?? %Pﬁ‘?r%e‘ﬂﬁﬁﬁ‘ﬁgf n@"%fﬁ‘iaﬁtwg‘c}’re H conpound) so
that exps esgdifiepide a0 a@é&ﬁﬁmnﬁmme Oﬁ%@c&ﬁn@eaﬁ@ﬁggﬁ) By vdigercel | i's

h nmet hods ma

enhanced or |nh|b|ted y include methods for increasing
ost eocl ast @ePPCARmu¢lpie poid g a gpeaifip bindingypagennt Bedhispigesng psthedcdrast WO

02/20718 %;E s aadp p%t S‘ﬁ&gﬁ%hﬂn@en%%mﬁ%ﬁ&ﬁn&ﬁ FbmBbHAR whitngRA/ or

i ncreases the activi ty
identified by these assays, including bmdmg compounds (e.g., OSCAR-specific ligands)

and compounds that interfere with OSCAR-specific binding interactions are also part of
20  the present invention.

In another aspect, the present invention provides methods for modulating
osteoclast cell activities. Such methods generaily comprise contacting an osteoclast cell
with a compound that modulates activity of an OSCAR gene (for example, expression of
an OSCAR gene) or of an OSCAR gene product. The compounds used in these methods

25  include OSCAR antagonists, which inhibit OSCAR signaling and therefore inhibit
osteoclast cell activation (for example, maturation), as well as OSCAR agonists (including
OSCAR specific ligands), which promote OSCAR signaling and/or maturation of
osteoclast cell and osteoclast cell éctivity. These methods may comprise contacting an
osteoclast cell with a compound (for example, an antisense, ribozyme, triple-helix forming

30 nucleic acid, or other small compound) so that expression of an OSCAR gene or an
OSCAR gene product by the cell is enhanced or inhibited. Such methods may include

methods for increasing osteoclast cell activity, for example, by contacting an osteoclast



product. In one preferred enbodi mrent of this nethod, an osteoclast cell is
contacted with an OSCAR-specific |igand. The nmethods of the invention
further include decreasing activity of an 5 osteoclast cell. These nethods
may conprise contacting an osteoclast cell with a conpound that . iphibits or
decreases the activity of an OSCAR gene product. In certain preferred
enbodi nentwo ob/b@1sconpound may be one that inhibits or i npicgrdser2spw th the

bi ndi ng of an OSCAR-specific ligand to an OSCAR gene product. For exanple,
in one preferred enbodi ment the conpoufrd conprises an antibody that
specifically _binds to 10 either an OSCAR gene product or to an

OSCAR- speciFil ¢ithizgapmaowns thatbinds tandiey inseate e activity BReAReas i ¢ | i gand and
t he OSCAR r F-Sred BRLO; : L.Bgnt, the
compound caner e A oubelchel BbR bR of L BRI B8 o e g o oA
sequences, a3CAR-efesifmldiggnd.ncl udi ng ami no acid sequence that conprises a

| i gand- bi ndi ng domai B, of an R pol. i de .g., the extracel |l ul ar

and/ or signal 15 squléen%lgﬁ%S%%%l?lpﬁnhXlgﬁ'%%?rt“ﬂ%‘éf%acgFffasbl}%?cgylrt%o ®nbodi nent ,

t he conpoundteaclst bélk t Feedmethodginaysempeisesohtabing drwsicotiagpodlypripai de havi ng

t hese am no acid sequences i.n conjunction _wth an i mmunogl obulin Fc region
or ot her S rFAMPOMK R AREE 03 gooseespi s EAtiBLP AN O AR EPe RPN BRADPREE FI G

| A-1C s howsyrhige Wi d SRGE e @8 mBunk By be BndMaifhibits drAntedHE With 1O 1) and 1.1
kb (FIG 1B; SEQ ID NQ 2) splice variants of the nurine OSCAR gene. The

start (ATGbirdieg aftap® Fpestigdigandop ap &Sk Afegrne produeir Fot exdplet BdnEn

bol d-f aced . R i ye. cO eDNA
transcri pt spg %/fgg%deetm g}lﬁﬁfhﬁ CE@@&%%%? %ﬁ%ﬁrﬁﬂﬁﬁ@ﬁ‘ SP?%@“%RB‘?%{%S hows t he

e DNAh S emlJ ereither(ah |08 C AR gerBptddul: @ dy OBCARRBpecifiiligané sXhebindinabreedn cont ai ned
in the clon 8. The,am no, aci uence of . the, R pol ypepti de

f ragment eﬁﬁ%@iéfp?%ﬁ‘éh%ﬁ“&ﬁﬁq %ﬁm%a??%%ﬁnf: B@GBﬁé%‘“‘F@“%e‘Qﬁ a&l@tgﬁgﬁcg of am no
aci d resi dygsredQlendfRdingint, 9RQohfPolid dmpkiSesHab ofﬁéﬁe@ohﬂle'ﬂﬁ@Aﬁﬂ»&lyﬁe?E@ 30 ID
NGO 5). a,h"1 "il 11 ih WO 02/ 20718 PCT/ U501127502 - 7- FIGS. 3A-3B show t he

cDNA sequerfging FidzequencessmOs Mefebls jincduséng amino acid sequence that comprises a
ligand-binding domain of an OSCAR polypeptide (e.g., the extracellular and/or signal

15  sequence domain). In a particularly preferred embodiment, the compound administered
comprises a soluble fusion polypeptide having these amino acid sequences in conjunction

with an immunoglobulin Fc region or other small molecules. |

BRIEF DESCRIPTION OF THE DRAWINGS
20 FIGS. 1A-1C shows the cDNA sequences of the 1.8 kb (FIG. 1A; SEQID
NO:1) and 1.1 kb (FIG. 1B; SEQ ID NO:2) splice variants of the murine OSCAR gene.
The start (ATG) and stop (TGA) codons of each sequence are indicated in bold-faced type.
The OSCAR polypeptide sequence encoded by both cDNA transcripts is set forth in FIG.
1C (SEQ ID NO:3).

25
FIGS. 2A-2B shows the cDNA sequence (FIG. 2A; SEQ ID NO:4) of the
murine OSCAR fragment contained in the clone OCIL178. The amino acid sequence of
the OSCAR polypeptide fragment encoded by this clone, which corresponds to the
sequence of amino acid residues 161-265 of SEQ ID NO:3, is set forth in FIG. 2B (SEQ
30 IDNO:5).



predi cted am no acid sequence (FIG 3B; SEQ ID NO 7) of the C 18 isoform of
a human OSCAR gene and its gene product. 5 FIGS. 4A-4B show t he cDNA
sequence (FIG 4A; SEQID NO 8) and predicted am no acid sequence (FIG 4B;
SEQ ID NO 9) of the Cl16 isoformof a human OSCAR gene and its gene,product.
FI GS. 5A-5B show the cDNA sequence (FIG 5A; SEQ ID NO 10) and 10~predict ed
am no aci d weaqusrze (FIG 5B; SEQ ID NO 11) of the ClO peoisdiiné@b a human
OSCAR gene and its gene product. FIG 6 shows an am no acid sequence

al i gnment of the nmurine OSCAR pol ypeptidde sequence set forth in FIG 1C

(SEQ ID NGO 3) and the C 18 isoformof a 15 human OSCAR pol ypeptide set forth
in FIG 3B (SEQ | D NFHGS. 33nEB phomi thaclay serigens FESGAR %%@Fé ‘Pdadsequences

are denot ed e : j ) Fhe) pvely.
FIGS. 7A 7Dset ?oégjtnﬁ& ?“E%%g%)ﬁ%@g;' gﬁs‘gﬁglﬁgg&&ﬁ zgg@rtgépgﬁ)esgfoﬁgyg%fiﬁﬂi 4920 20
(SEQ | D NO IBCAR ganetaheithgamampradoctonrosone 19 cl one CTD- 3093 ( GenBank

Accession No. AC012314.5; d:7711547) from which a hunan OSCAR gene was
i sol ated using the BLASTN algorithm Exon sequences of the hunan OSCAR gene

are indigated i n UPPEFIGS: AA4E Kdfrathié EDNA. sa'dh@ndef(EI@.|tﬁ$;i$EQﬁbl\©:igsaﬂﬂo'[ ein
codi ng) regions of the human OSCAR %ﬁne are_underlined, 25 FI GS. 8A-811
show Sout hePfedpiestamipmpgd seguesree Gil&s ABg SBRADMNGH ofisbe Claisatonmpf sbyas ed

clones in a Gt LLdu6OC M nus MO) cDNA library using total cDNA
probes from bone éhrro(\ﬁ/)vﬂ%léérﬂlé\];wéjl ﬁécr ophages (FI G 8A) and bone-nmarrow
derived osteoclast cells (FIG SA). 30 FIG 9 shows results of Northern Bl ot

assays in which | abel r.om .t muri ne fr X178 (top),
the osteoclast speci fﬁg;%gﬁég]%ﬁﬂﬁ’tf‘?ﬁ éj’q%e%ﬁ;%{}é%@?]ijébcﬁ?‘goz -8 and
the ost eQcl apddictdaamiihd Sqi&@gﬁerﬁatﬂ‘I@SBD SEQUbN .21 of theSERSfoME bla hidds:

hybri di zed to nRNA derived from bone-marrow der’i ved nmacr ophages (BW),

bone- mar r ow U¥EAR g apditegrre psaduetel | s (BMOC) and bone- marrow deri ved
dendritic cells (BVDC).

FIG. 6 shows an amino acid sequence alignment of the murine OSCAR
polypeptide sequence set forth in FI1G. 1C (SEQ ID NO:3) and the C18 isoform of a
15 human OSCAR polypeptide set forth in FIG. 3B (SEQ ID NO:7). The murine and human
OSCAR polypeptide sequences are denoted mOSCAR (top line) and #OSCAR (bottom

line), respectively.

FI1GS. 7A-7D set forth the sequence of nucleotide residues 117001-124920
20 (SEQ ID NQO:12) from the human chromosome 19 clone CTD-3093 (GenBank Accession
No. AC012314.5; GL:7711547) from which a human OSCAR gene was isolated using the
BLASTN algorithm. Exon sequences of the human OSCAR gene are indicated in upper-
case characters. The translation (i.e., protein coding) regions of the human OSCAR gene

are underlined.

25
FIGS. 8A-8B show Southern Blot analysis of plasmid DNA from 250
randomly selected clones in a substraction (murine OC minus M@) cDNA library using
total cDNA. probes from bone marrow derived macrophages (FIG. 8A) and bone-marrow
derived osteoclast cells (FIG. 8A).
30

FIG. 9 shows results of Northern Blot assays in which labeled cDNA from
the murine OSCAR fragment OCIL178 (top), the osteoclast specific gene TRAP (middle)



5 10 FIG 10 shows results of Northern Bl ot assays in which | abel ed cDNA
fromthe nmurine OSCAR fragnent OCL178 (top), and the osteocl ast specific
genes TRAP (middle) and Cathepsin K (bottom) was hybridized to nRNA derl ved
froma variety of different tissues, including muscle, kidney, braih,

heart, liver, lung, intestine, thynus, spl een, |ynph node, and osteoclast
(OCL). FI Gwo d21h7121C show Northern Bl ot assays in which pabegdredrs6PNA from
the nurine OSCAR fragnent OCL178 hybridi zed to nRNA derived from bone- nmarrow
derived macrophages (BMV) and osteocl asB-cells (OCL), conpared to nmRNA from
RAW264.7 cells (RAW that differentiate into osteoclast-like cells by in

vitro treat Ahbe asteaglestpagifapesne CethepsimK fbottamparearectividy, NsF bHEIdIZBI 6t with mRNA
from macr ophages é’émred ﬁﬁﬁ%ﬁé ﬁéﬁoﬁ%leﬁx%d‘ﬁﬁaﬂ:%g%@%@ GRlnb-nTEYG fextdgacted 0, 3

and 24 hours post TRANCE adm nistration hows Northern Blots from
RAW64. 7 cebsteagRbizells (BMOG) amicdbongnaggw dervet dfRKCEeBMIPEY. r ati on. FIG 11C
conpares Northern Blots of nMRNA extracted fromskull and | ong bone tissue
with mRNA from bone-nmarrow derived 20 osteoclast cells (BMXC). FIG 12A-12B
shows Soathern Bl ot &6l ¥8siewefreskodfNoahern BYdtbbsagls posticttlabd@LDNAFI G 12A)

and human (ElI G 12B) om c DNA usi n? a | abel ed nmurine OSCAR nucl eotide
probe. 25 Fiem. mﬂ@%l@%@%\ﬁ%@m@l § GAp-ardshe psisaslastsspegific pgngm RAP

ost eobl ast { 13A) or
o ths aol uffifidadt Elatat b LACKHRRIEPHAINA MR ik ideo e

PE- conj ugat érﬂfeantmssmmanludgginuam,lktﬂndy bra@( hedrGlivardlusgomsstime,ghyands, i ndi cat i ng
t he nunbers qe TF\’AP}QQ)d dtospo ar-%ﬂbgg ost eocl ast cells observed when bone
marrow cel | £%8r gmgo et £ ? )t'eobl ast cells WD 02/20718

PCTI US01627502 -9 and treated with the indicated anount of vitam n D3,
either in the presence of a soluble OSCAR-Ig fusion, eptide (U), or in

ol y

the presence of humaf1§d 14-43C S]qutﬁorﬂfﬂ%?lf?)@sijﬁsé‘b}‘fh’@glk}bﬁ ﬁ)FQ@érff‘mEiat a from
Ki neti cs exﬂﬁ%ﬁﬁ@bﬁc‘@ﬁ@ﬁ&‘gmﬂeﬁt boe1 U ﬁ&lz&iftPMA BerivBdlshdni BUAEIGRIowPSt €0Cl ast
cell's were counted in co-cultures of "osteocl ast precursors wth osteobl ast
cel | s ( Fl GSderivedun@yropliagey (BdEVM gnd osotladt eells{OCLE compa:rad to mRNA from

RAW264.7 cells (RAW) that differentiate into osteoclast-like cells by in vitro treatment

15  with TRANCE. FIG. 11A compares the Norther Blot with mRNA from macrophage and

osteoclast cells with RAW264.7 cell mRNA extracted 0, 3 and 24 hours post TRANCE

administration, FIG. 11B shows Northern Blots from RAW264.7 cell mRNA 1, 2, 3 and

4 days post TRANCE administration. FIG. 11C compares Northern Blots of mRNA

extracted from skull and long bone tissue with mRNA from bone-marrow derived

20 osteoclast cells (BMOC).

FIG, 12A-12B shows Southern Blot analysis of EcoRI and Bg11I digested
mouse (FIG. 12A) and human (FIG. 12B) genomic DNA using a labeled murine OSCAR

nucleotide probe.
25
FIGS. 13A-13B show results from FACS analysis of primary osteoblast
cells stained with an isotype contro! human IgG1 (FIG. 13A) or with a soluble OSCAR-Ig
fusion polypeptide (FIG. 13B), followed by PE-conjugated anti-human IgG1 antibody.
30 FIG. 14 shows a chart indicating the numbers of TRAP(+) multinucleated

osteoclast cells observed when bone marrow cells were co-cultured with osteoblast cells



and 9 days in the presence of vitamin D3 (0), vitamn D3 and a sol uble
OSCAR. I g fusion polypeptide (0) , or with vitamn D3 and a control 119G

pol ypeptide (0). In FIGS. 15A-B total bone marrow cells were-uysed fidr

ost eocl ast precursors while in FIG 15C, M CSF 10 dependent bone marrow
floater ceklgpwefie used for co-culture experinents. FlGpdploisrsse bar graph
i ndi cating the nunber of TRAP (+) nulti-nucl eated osteoclasts observed in
the co-culture experinents after 7 day$-incubation. FIGS. 16A-16J are

phot oni crographs froma dentine resorption assay 15 using co-cul tures of
muri ne boneandereetsd widlthsindisefedamensb bagtameeD), sitfe drthe Peasencaoba sdble J.  Bone

M ner. Res. hﬁﬁ_ graphs of the
TRAP( +) ost gé(?g% Itggusg% @ﬁ’%ﬁde (s ice Aﬁlljeg%cgé%ﬁ’%%g}g phot om crographs of
the correspondi ng dentine slices after cells were rem)ved Dark stains in

t hese m crographs a regi on re dentine s, been resorhed. In nore
totarl B o and1esris S0 s etbrrpetar ot Boim T e

respect i yel the nikiBér MTRAT 1( aina@ledrrastgdsc%{&us R dathted AN®-culthieSor 16B and 16G
are phot om crographs of cells (FIG 1611) and dentine slices (FIG

16G) that westeoclapiduesarsers wm%teoblaﬁﬁfﬂiﬁ 5.3 4+Chafter bejna pisubagsd forrRRARE +)

ost eocl ast I n D3 and
a soluble %uﬁrdl né@@&%ﬁf@ %éng?e%@l{g% pol I@’Z m%\ﬁng e{rh(e&%%' %‘&% %é@&ﬁ%%c and
16H, 25 respdgieptidd ), dy‘m@& vithfifh Bpﬁhd]a&:bnﬁdﬁldg@hpcblppﬁpﬂd@g:r)aHthIGﬂ 13RAP( +)

ost eocl ast cel Fl G 6D) and enti ne slices (FlLG,

i ncubat ed V\/FOE"‘“LQ/‘?Gt ﬁjg TF UgedriRr picoc rwsﬁﬁlwléd?%g‘é &C%?BE and 16J
are phoggm Sép@ﬁlfeﬁ%e‘ﬂ{arrxw&ﬁ} AR e 1ﬁ5'djfor g&@ﬁlhﬂ@e)éﬂehﬁﬁﬁts FIES PSisavel Y.,

that were incubated with vitamn D3 and a control Ig@ fusion polypeptide.

30 FIG 17 ba geaphandigtinptheproberf TRAP (tiemyltiamiclcatad psteodlastsiwbsesvedrinthet he

denti ne regor |on dzlatats%%wgdl n .Fl %o 16A-16J. Resorption pits are counted
for dentine®STTCes WO"0212 ﬁéﬁi‘j P27502 -10 on which co-cul tures of
muri ne osteocl ast precursors and osteobl ast cells vvere i ncubated in growh
medi um al one ("nedi ud W th vi tgkg?{tn D3 (" "), vitamn D3 and

OSCAR- | g (Vi t . D3+OSCARGSgteA-164grc W“K?IOE&RP#"EBB aéiﬁ%Fl% TESRRUOB ASSPY G

pol ypept § deysifoViot cubibh g@mru?e BohERarrd® Relnitld JGE UM SRR (sed afAhukd £ EXPEr | MENt S
wi th human rmnocyt e

Bone Miner, Res. 1993, 8:953-960). FIGS. 16A-16E are photomicrographs of the

TRAP(+) osteoclasts on dentine slices. FIGS. 16F-16J are photomicrographs of the

corresponding dentine slices after cells were removed. Dark stains in these micrographs

indicate regions where dentine has been resorbed. In more detail, FIGS. 16A and 16F

20  show TRAP(+) cells and dentine slices, respectively, that were incubated in growth
medium alone. FIGS. 16B and 16G are photomicrographs of TRAP(+) cells (FIG. 16B)
and dentine slices (FIG. 16G) that were incubated with vitamin D,. Photomicrographs of
TRAP(+) osteoclast cells and dentine shices that were incubated with vitamin D, and a
soluble murine OSCAR-Ig fusion polypeptiide are shown in FIGS. 16C and 16H,

25  respectively. FIGS, 16D and 161 are photomicrographs of TRAP(+) osteoclast cells (FIG.
16D) and dentine slices (FIG. 16I) that were incubated with vitamin D; and a TR-Fc
fusion polypeptide. FIGS. 16E and 16J are photomicrographs of TRAP(+) cells and
dentine slices, respectively, that were incubated with vitamin D, and a control IgG1 fusion
polypeptide,

30

FIG. 17 is a bar graph presenting the quantitative results from the dentine
resorption data shown in FIGS. 16A-16J. Resorption pits are counted for dentine slices



cell cultures that were incubated: (a) MCSF alone ("M); (b) MCSF and
TRANCE ("MI"); (c) MCSF, TRANCE and a sol uble human OSCAR-1g fusion

pol ypeptide ("MI+hOSCAR-19G'); M CSF, TRANCE and a sol uble nuri ne OSCAR-1g
fusion 10 pol ypeptide ("MI+nOSCAR-1gG'); (c) M CSF, TRANCE and a'¢dath ol
193 pol ypeahises( " MI+1gG'); and (d) M CSF, TRANCE and gcf/gs§it-dgdsi on

pol ypeptide ("MI+TR-Fc"). The nunbers of TRAP(+) multi-nuclear osteoclasts
were counted in each culture after incabation for five (FIG 18A) and ten
days (FIG 18B). 15 FIGS. 19A-19F show phot om crographs of human nonocyte
cells that ownevhéchicneubureedf thaninefdsigeclafaycursars arlesppoblasmelds wére Mc@Sked F1 G,

19A); with nd.,. T A BLG e Mt oy TRA and a sol uble
humen OSCARM %ﬁ;}g‘iﬂ%‘mgﬁqﬁ%ﬁﬁd@e >=§‘1%@c¥“%8?z M, viipad 1B %, CSF,
TRANCE and OSTARHY @inD3+OSCATOSAR- dravifhustamin Podndpephird @gG FpéBpeptdd) ; Wi th

M CSF, TRANg& @ﬁg %1TR- Fc fusion 20 polypeptide (FIG 19E); and wth M CSF,
TRANCE and i e )gGI pol ypeptide (FIG 19F). Milti-nucl ear TRAP(+)
osteoclagts are indicated by the arrows in FIGS. 19D and 19F. FIGS. 20A- 20F
show phot om crographs of human nonocyte cell cultures 25 that were

i ncubat ed for ten dayBEGS.A8Ankad pRpwsantdasd frivk @gFerineinG, wighOhnmanwianiacié CSF and

TRANCE (FI G o\ . | Qb n -Jg fusion
pol ypepti de Cf(‘lllzz\g@mf% ?re%x%ﬁagtep.%@@é?%%oﬁﬁ @@Fﬂ @%@?%&gﬁ& ubl e nurine
];SCAR- lg f:m‘?l\dﬁ';)pod)y\me]l&ﬁ ’di%ANIGEG.ndE@EI_)Jblﬁ\Mmm ?%E’:ﬁmlmﬂm TRl- F(c:;I

usi on poly] [ . : : ) nd .a _human
pol ypept Pde%%ﬂ?ﬂﬁ%‘&gﬂ% % %@Ff‘ﬁmgﬁnmﬂuﬁ ma%%%é&égflg fugiqn ndigcat ed
by the aur owstybépilit EMT-RABSCARZEOF (\WRC8R! PRAMBERGI b SRMATE02 - 11 FIGS.
21A-21J are photoni ¢rographs from'a c}enti ne resorption assay (Tanura et

al ., J. Boneclymntide ("M¥EYeG1o9sd (B MSSFIBRWNUEanga RBriafusiompayneptide| | s.

FI GS. 21A-2 t g %hﬁzﬂi T + t | asts,cul tured
on denti ne%gﬂ?%g%'ggﬁl @L, ﬁé@%{rg Jar é*%‘ﬂ%‘&%%’o‘%ﬁ%ﬁ‘ﬁ@g‘gg r%tcﬁ%%%%%reg%hpondi ng
denti ne sl i eelsurbafdrtisubaiinlfer fiver(PFIG.c88Y ast tehddys (BIGI18B).i n t hese m crographs

i ndi cate regi ons where dentine has been resorbed. In nore detail, FIGS. 21A
and 21F show TRAP(+) human cells and dentine slices, respectively, that

were inqgybated in thepgs i?ﬂng%flo%ﬁEmﬁ}%hs &1 fRnan BddeBdelslfatar
phot om crographs of TRAP(+) human cells (FI'G 21B) and the
were incubated for five days: in the presence of M-CSF (FIG. 19A); with M-CSF and
TRANCE (FIG. 19B); with M-CSF, TRANCE and a seluble human OSCAR-Ig fusion
polypeptide (FIG. 19C); in the present of M-CSF, TRANCE and a soluble murine
OSCAR-Ig fusion polypeptide (FIG. 19D); with M-CSF, TRANCE and a TR-Fc¢ fusion
20 polypeptide (FIG. 19E); and with M-CSF, TRANCE and a human IgG1 polypeptide
(FIG. 19F). Multi-nuclear TRAP(+) osteoclasts are indicated by the arrows in FIGS. 19B

and 19F.

FIGS. 20A-20F show photomicrographs of human monocyte cell cultures
25  that were incubated for ten days: in the presence of M-CSF (FIG. 20A); with M-CSF and
TRANCE (FIG. 20B); with M-CSF, TRANCE and a soluble human OSCAR-Ig fusion
polypeptide (FIG. 20C); in the present of M-CSF, TRANCE and a soluble murine
OSCAR-Ig fusion polypeptide (F1G. 20D); with M-CSF, TRANCE and a TR-Fc fusion
polypeptide (FIG. 20E); and with M-CSF, TRANCE and a human IgG1 polypeptide
30  (FIG. 20F). Multi-nuclear TRAP(+5 osteoclasts are indicated by the arrows in FIGS. 20B
and 20F.



correspondi ng dentine slices (FIG 21G that were incubated with M CSF and
TRANCE. 10 Phot om crographs of TRAP(+) human cells that were incubated in
the presence of a soluble nurine OSCAR-1g fusion pol ypeptide are: Ehow: in
FIGS. 21C and 21H, respectively. FIGS. 21D and 211 are phot om crographs of

TRAP(+) hurgdy,eetks (FIG 21D) and the correspondi ng deﬁfﬁﬁgl,sioge (FIG
211) that were incubated with a TR-Fc fusion pol ypeptide 1E and 21J

are phot om crographs of TRAP(+) human eHl-ls 15 (FIG 21E) and t he
correspondi ng dentine slice (FIG 21J) that were incubated with an 1gGlL
pol ypeptide. FIGS. 2FAG32HARblwarp hbttomicogoghafite afdemmeaesomnionassegs of murine

ost eobl ast d bone row, eel | cuba ed for in growh
medi um 20 al dher %F(‘inja%?%' ]%es F?gta;ng‘%%%éq?ﬁ,@ uoB) mm\’/ﬁcytﬁ %Ft anin D3 and
a human OSCHIGS. glAfzm @@pmruﬂaﬁ@fdpﬂﬁoﬁﬂlfd UmM dsfbo&lhét@ﬂﬂlﬁre@%nand a

murine OSCAR-1g fusion eptide (FIG 22D); with vitamn D3 and a TR-Fc

fusi on pol yf&pne dicey AIGs- % 1 arg,photorpicteeiaphsOfithe opresnendiag Aentian slicgs
ol ypept ik de dat a
POl YPEDt § 0oadar i ¥ lomcd o 128 B GAUREULIpRTRGH RPGhict it
Speci fical | bas bnmubeqrbeﬁt Ilnratocr:r@taﬂRRmS )Zlhcmhd 21F shoel BRAP@3$ heoal &dls sndar e
i ndicated f

. It b f A2 FI GS.
2aA B show DITGERRS SERHAVE e BaRed i s BerGeoth el 18t FIGS! ct ed
am no aci d SERIARIME &Ebﬁtoﬁﬂ:ﬁ;gra%ﬁ@ﬂm?mnﬂfceﬂg"@‘lﬁ im&hu% variant of a

human OSCAR gene and its gene product he start and sto TGA) codons

of each seeIEfRee mgéemmsbms G. ﬁlﬁbthdt‘f’%{eé@u‘taﬁﬁé’v <CSH anchkRANCE WO

02/ 20718, P FI G 25A

SEQ I 1 2B R e G et R MM B RRSEINRIER [ ) N 27 o

the S2 spl i sdubleuniudmt OSCAR- Iglﬁummo@@waegmmbomdlmm gBDend2iduct . The start
ATG d st d t ed d- f d

type, 5 Fi COoBERvngHCS LD sp\ GatRhenengoBr ot The Fopieen A of t he

mar i ne CSCARY 196RE tHofdo{Fespdding Rnfnd DicNATE0 211 The weleahdubhfd @)ﬂﬁaﬁ%s sop (TG

codons of each sequence are indicated in bold-faced type.
pol ypept i defusion polypeptide. FIGS. 21E and 21J are photomicrographs of TRAP(+) human cells

15  (FIG. 21E) and the corresponding dentine slice (FIG. 21J) that were incubated with an
IgG1 polypeptide.

FIGS. 22A-22F show photomicrographs from co-cultures of murine
osteoblast and bone marrow cells that were incubated for six days: in growth medium
20  alone (FIG. 22A); with vitamin D, (FIG. 22B); with vitamin D, and a human QSCAR-Ig
fusion polypeptide (FIG, 22C); with vitamin D, and a murine OSCAR-Ig fusion
polypeptide (FIG. 22D); with vitamin D, and a TR-Fc fusion polypeptide (FIG. 22E);
and with vitamin D, and a human [gG1 polypeptide (FIG. 22F).

25 FIG. 23 graphically presents quantitative data from the murine co-culture
experiments shown in FIGS. 22A-22F. Specifically, number of mature TRAP(+) multi-

nuclear osteoclasts are indicated for each co-culture described supra, for FIGS. 22A-22F.

FIGS. 24A-B show the ¢cDNA sequence (FIG. 24A; SEQ ID NO:26) and
30  predicted amino acid sequence (FIG. 24B; SEQ ID NO:25) of the S1 splice variant of a
human OSCAR gene and its gene product. The start (AT() and stop (TGA) codons of

each sequence are indicated in bold-faced type.



sequence encoded by both cDNA transcripts is set forth in FIG 26B (SEQ ID
NG 29). 10 FI G 27A shows the cDNA sequences of the M4 splice variant of the
muri ne OSCAR gene (FIG 27A; SEQ ID NO 32). The start (ATG and. stippiif TGA)
codons of each sequence are indicated in bold-faced type. The OSCAR

pol ypept i dguo gefignce encoded by both eDNA transcripts iges@dnsapth in FIG
27B (SEQ I D NGO 31). 15 DETAILED DESCRI PTI ON OF THE | NVENTI ON The present
invention relates to a novel gene, refel2red to herein as the "Osteocl ast
Associ ated Receptor” or OSCAR gene, and its gene products. The OSCAR 20
gene and its gene pr FIGE:25AnRishow theeDiswaidneci(HI6: 254 SBQ IDAOL8Yand ti ne,

i fical . , h U h
a1 o o scovERG FRL ISR el G S R BT P S sl PR S o
herein as ahuiMSIAIAR ipeyrrvald ito perie @HAOR: [The sthd 8A T pandpepdTGRJ cbdonesf eobl ast

cells. OSCAR ﬁgeci fic I,i‘?and ' ;f tthe invention may al so be expressed by
ieAteER RRidria

ot her cel | s%°{ AEPEREF ALy, ced R ne enbryonic fibroblasts, murine 25

NlH 3T3 %§i broblasts, marine ST2 osteoblast-like cells, Mnk lung epithelial
cells, rat UWRL06 osteoblast-like cells, human HEK293 and HEK293T cells,
hFOB1. 19, and nonkeFIGEA shosisthe cDNYescasmass dfithpad spliogdisrians of the OSCAR gene

product. In } LChL ar i.hedin. t aml es ent ed

bel ow, cont%gﬁ%(eﬁg§¢gn§%%€er@%b&%o%(g§?ﬁ?é 'sTf\}ﬁ sttﬁp@‘s@oaglﬁggp (Fg{gﬁ?s t hat
express an &EoARflebgaequentd e irdikatey isbdldvicad §pe. SChed33 CAR palypeptigd ur at i on,

i ncreasi ng the nunber qof ture mul tinucl eat ed, osteoclast cells, However,
the adni ni sterbamPbsoafedds; baB) DN Adreshripis Bioeh ieh i FIG ORSBRIBNE: oduct

i nhi bi t g bi nding of the OSCAR |igand to OSCAR pol ypeptides expressed by
these Lt AR, f~~~~ WD 02/20718 PCT/USO /27502 -13 osteoclast cells, and
t her eby i nhi bits mat FlGt474nshofvs tlieecDdbA sguémmet oftled M4 splidevsriant hEthOSCAR  gene

and its gene pro can d late i v inO L, NCT or

decr ease) og‘l"g eﬂ%@&&gﬁ@@?%#@ﬁw-eﬁﬁmﬁ% Iﬁndétoﬁﬁfag% net hods of
treating di sRRAes eatiheqlicntd deilicaRka AChdM-eded'iybd) BRIUBCER phgPeptigs oWt h,

i ncl udi ng osteoporosis and osteopetrosis. 5 An OSCAR pol ypeptide is, in
general | a faREREcPdRa yThath GRNA HewaRES ByctiorrTIGAATE RSB BP NA3Ws {0 t he
conpl e t of an OSCAR nucl eic acid sequence as described, infra.
Typically, a full-length OSCAR pol ypeptide of the invention has an

DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to a novel gene, referred to herein as the
"Osteoclast Associated Receptor” or OSCAR gene, and its gene products. The OSCAR
20  gene and its gene product, which are described herein for the first time, are specifically
expressed in osteoclast cells. Further, Applicants have also discovered the existence of an
OSCAR specific ligand, referred to herein as an "OSCAR ligand" or "OSCAR-L", that is
produced by osteoblast cells, OSCAR specific ligands of the invention may also be
expressed by other cells, including, for example, murine embryonic fibroblasts, murine
25  NIH 3T3 fibroblasts, murine ST2 osteoblast-like cells, Mink lung epithelial cells, rat
UMRI106 osteoblast-like cells, human HEK293 and HEK293T cells, hFOB1.19, and
monkey COS-1 cells. The OSCAR ligand binds to the OSCAR gene product. In
experiments which are described in the Examples presented below, contacting immature
osteoclast cells with osteoblast cells that express an OSCAR ligand effectively stimulates
30  osteoclast maturation, increasing the number of mature multinucleated osteoclast cells.
However, the administration of soluble fusion proteins of the OSCAR gene product
inhibits binding of the OSCAR ligand to OSCAR polypeptides expressed by these



apparent nol ecul ar wei ght of about 35 kDa or, alternatively, about 40 kDa.
An OSCAR pol ypeptide of the invention may al so regul ate the maturati on of
osteocl ast cells as 10 described in the Exanples, infra. The OSCAR . .
pol ypeptide is further characterized as an i nmunogl obulin superf'éﬁi“‘l-’*&y L

menber conmgyd &iHggst Wo i nmunogl obul i n donmai ns and a transp@@ggg%ﬂz domai n, as
described in detail below Thus, in preferred enbodi nents

pol ypepti des of the invention share am-le aci d sequence honol ogy and/ or

am no acid 15 sequence identity with other inmmunogl obulin proteins and

pol ypept i dessteoslasticels anditheneby inpibitamatuhticn of the offeaiast ¢ells. Ehwnihe ©SCaARI not by

way of lim i,on. a sear.ch of,the.NCBI rotein dat abase usi.ng the BLASP

al gorithm ( %gn afrtS eﬁlgp g’r?% ec?%?e 1%sgd Plocfg%c{uib?%/&e'péﬂ '9‘58?33?‘ioag%cr?aﬁ%ltogtg?%asgi m | ar

to the partadivitaindGEMRrefat e} d ¢6ein setholosttheating dhdaseshad diseresl s t hat t he

pol ypepti de share 6. 4% sequence identity with nmarine PirA6 (GenBank 20

Accessi on I\I'E'F.SO%&‘?GE E?t?nf)'majg’anezﬁf"i% Wehydiog osleqnauastsiang ofpeRstres pol ypepti de

bovi ne FcaR (GenBanlaAGSEARIpRLp&Ride R2HQEAdral, Jpﬁyﬁ@&ﬁlhmkm%_@éd% can al so
ells n

be characterized by its expression pattern in cells. particul’ar, the
OSCAR pol ypegreivdechihiybpgiegsde diglopmplepenid et OSEAR mucksid deid ssquengsaseoc! ast cel | s
and prefera | S L r . W exception
25 of t hoso RS Aft FHRLAS EBI AU CARRD B b BE ithddh el SR

pol ypept i deappharent rpaleilawleaght o BCAR SHdaypediinete:nhibdur 0 ke AhiGBTCAR ef er abl y

are not expressed. by other . bone-ymarrow derived cel]s including nmacrophages
and dendri tP‘ﬁyR?BV es(?%thqfngquogﬂ@xpg?@gglﬁtg hHgption, Wtﬁﬁusfgepti de of the
inventi on i SeschlRived Exhaples i ne (i.e., nouse) cell or has an amino acid
sequence of a peptide 30 derived froma nurine cell. For exanple, a murine

OSCAR pol ypepti de of TROSCARepalyrsatideis furiberpbaiagterizedas aprimpurpgiadpulequence set

forth in Fi . _ . )
cor r espondi SRR cDibting (W B ASHUEA QoRRAREAF R AGRIBRGES o
PCT/ US01/ 278&#%ain, k4 dpefibddda dsteil below e Thesopréfairatoensbvd ivenacOSICARS | dues 1- 16 of

QLD N0 3, AN LGN SOTRLT SCONERERS, (oo 1A acl 1 esf duce
sequences ( CoREHcs (daskite RS ifmufsl RS préR s add olPfepBid?, dueh Bnudle and a
cytoplasm c tail domain sequence (conprising amno acid 5 resi dues 248-264
of SEQ I D NBir4ynd bavinediceBudion esansnot by waysefdimitation.ariserdh pithe NCBI nat ur e
O5CAR protein database using the BLASP algorithm (standard parameters) to identify
polypeptides that are similar to the particular OSCAR polypeptide set forth in FIG. 1C
reveals that the polypeptide shares 26.4% sequence identity with murine PirA6 (GenBank
20 Accession No. AACS53217.1) and 24.2% sequence identity with the polypeptide bovine
FeaR (GenBank Accession No, P24071). '
The OSCAR polypeptide can also be characterized by its expression pattern
in cells. In particular, the OSCAR polypeptide is preferably expressed specifically by
osteoclast cells and preferably is not expressed by any other cell type, with the exception
25  of those host cells that have been transformed to express the OSCAR polypeptide. In
particular, OSCAR polypeptides of the invention preferably are not expressed by other
bone-marrow derived cells including macrophages and dendritic cells.
In one specific embodiment, an OSCAR polypeptide of the invention is
derived from a murine (i.e., mouse) cell or has an amino acid sequence of a peptide
30  derived from a murine cell. For exémple, a murine OSCAR polypeptide of the invention
may comprise the amino acid sequence set forth in FIG. 1C (SEQ ID NO:3). This

sequence comprises sequences corresponding to at least five distinct domains: a signal



pol ypeptide lacks a signal peptide sequence. Thus, in another specific

enbodi ment, an OSCAR pol ypeptide of the invention conprises an am no acid
sequence correspondlng to amno acid residues 17-264 of the sequence set
forth in FIG 1C (SEQID NO 3). In still 10 other enbodi nents, soldhl €*OSCAR

pol ypept i dggg §f0tdge i nvention lack a transmenbrane domb&/ﬂﬁiﬂnedoﬂ nost
enbodi nents) a cytoplasmc tail domain. Accordingly, in still other

speci fic enbodi nents an OSCAR pol ypept i-te of the invention conprises an
am no acid sequence corresponding to am no acid residues 17-228 and,
optional | y, pepiidascqaencd (ccagiringsnitatBacRdsidifes 1116 of SEQEDMOSpttwb dg-tike in FIG 1C

SEQ ID NO 3). .15 | fi odj | ti f th
(vont Pon) Bhig3edlec® RShmeRRE o SPRR b TE B R G BRRUBERL b o o
pol ypept i de sﬁerﬂ)m:ﬂ,raczfmanedwa@wmid seque@te (@¥rapidify andinb WA Res{ADEFIR9-

pol ypeptide_of the inventio npri.se the amno acid sequence of the
pol ypept i deﬁ%?éﬁ‘%@ NO- R F‘ﬁ @”WIH@JI@O%IWWHCWSW%@'@P A¥dand havi ng

the am ng agighsemdenaerseh ibawdRyin FIG 3B (SEQ ID NGO 7). 20 Pr eferably,
am no acid residue 97 of the C 18 hunman OSCAR anmi no acid sequence is a

serine (Ser or S), adhivadéusasredtsionthi @cclﬁc&m@ﬂ@mm al\lmmrE)QSGu{eRaever in

anot her exenpl ar m no_aci reS| d 0, uence can be
an i sol euci E@y}fcﬁ ge %?ksa)mgr”i’ﬂ%dp&&i?qﬁ%n rﬁgec ¢ ednqéo 38 al so
conpri ses amSOAResulEhbepdpEEEGvention bcﬁﬁlﬁﬁwﬂnr@nﬁ@aoad sdqBamt c$ﬂ$poxﬁﬁi§&b ns,
whi ch correspond t.0 the f our dﬁ(::)tprral ns described__25 above for the murine

OSCAR pol ypépiiodeiddesduse éd2phoHbescasmce %@r&henﬁéﬁsw QRPN Duistill the C 18
human Cﬁ@ARoﬂr%PJrRJddﬁn%f?ﬂ'%lhﬁgﬁ)S@A%{ Meptﬂﬁ?&ftﬂ@kﬁ%ﬁ%ﬁ&%atﬁaﬁ%aﬁﬁr&&eng am no

acid residues 1- dormal n sequences
(conpri si ngdemiinendign dlosfemhmmsenma m@plmndc mﬂdom, Ace@pwem inestill othef SEQ | D

NG 7) a trans nbra uence r. Si anm no acid reS| ues
230. 245 of SN OTEBOR A ORI ERRGI IR Faf BThirR St Rad
(conpri si ng s@fiiie caed oﬁcﬁﬁg ﬁlaﬁﬁno?efbai'raﬁ&les of-25E8ad, Q)tN@aﬂ;) ame Ry 20718

PCT/ US01/ 27502 - 15 ternatively, a human OSCAR pol ypepti de of the
i nvention nigpldEeTASiHd of El}?éc%‘??cﬁeh@ﬁhlfs%éﬁdﬁE@let 3pol ypeptide referred

to hereijg as "the Clg d
sequencellaset forth in EH%FE}JE gﬁ%@& ‘?J%%%ag;‘)@ﬁ{ @@ﬁdﬂgﬁ%ﬁﬁfﬁg&&g‘é’?g
enbodi nent , derisred fiem OBCAR qebl loy pbstantthdly obrrdspandss m/epﬁlmpuquﬁrﬁecbm;) ri se the
am no acid uence _of the. po ept.| e herein as "the C10 human
OSCAR | sof o FRASGH: f BW’??B“PH:&%%‘E{JEQ‘SF I?B 'gﬁ et e deRi i b op ( SEQ
| D the amino acid sequence of the polypeptide referred to herein as "the C18 human OSCAR

isoform" and having the amino acid sequence set forth in FIG. 3B (SEQ ID NO:7).

20  Preferably, amino acid residue 97 of the C18 human OSCAR amino acid sequence is a

serine (Ser or S), as indicated in FIG. 3B (SEQ ID NO:7). However, in another exemplary
embodiment, amino acid residue 97 of that sequence can be an isoleucine (Ile or I). The
C18 human OSCAR amino acid sequence also comprises amino acid sequences
corresponding to at least four domains, which correspond to the four domains described

25  above for the murine OSCAR polypeptide depicted in FIG. 1C (SEQ ID NO:3). In
particular, the C18 human OSCAR isoform comprises a signal peptide sequence
(comprising amino acid residues 1-18 of SEQ ID NO:7), two Ig-like domain sequences
(comprising amino acid residues 19-123 and 124-229, respectively, of SEQ ID NO:7) a
transmembrane domain sequence (comprising amino acid residues 230-248 of SEQ ID

30 NO:7) and a cytoplasmic tail domain sequence (comprising amino acid residues 249-263

of SEQ ID NO:7).



NO 11). Preferably, am no acid residue 86 of the C10 human OSCAR am no acid
sequence is a serine (Ser or S), as indicated in FIG 5B (SEQ ID NGO 11).
However, in another exenplary enbodi nent ami no acid residue 86 of.. tcﬂlgt e
sequence can be an 10 isoleucine (I or Ile). Each of these human OS

pol ypept i dagye04Rlsl S€S am no acid sequences correspondi li;? thRo1 zzt, speast four
domai ns which correspond to the donmains described supra tor the nurine

OSCAR pol ypeptide depicted in FIG 1C (-$&Q ID NO 3) and for the C18 human
OSCAR i soform depicted in FIG 3B (SEQID NO 7). In particular, the C 16
human OSCAR i sof or m cAlignatsely, ahthCﬁﬁép@lMtidéL&f thempuenoe Mayempptisi ng
am no acid residues

(conpri si ng BEATHRL %&%&F%@?ﬁ&ﬁ@& p‘il&%%c %F?&e -'l isk&léeggglif : S(%oéj C(;SEQ | D

NO 9), a traosimvahEReitbai@iminG asy @ncé@&ﬂ&ﬂii%lmg AB(SEQ &0 IND:9)e Th ¢
234-252 of SEQ ID NGO 9) and a cytoplasmc tail domain sequence (corrprl si ng

anmino acid ﬁ@@hﬁﬁ@@lﬁmoég’?e%fahﬁﬂ@pﬁc mjypeptile ph hedreniem@AY OSCAR i sof or m
al so conpr i %&%pﬁé%@@he ea&géﬁﬁcggﬁgg galgﬁepaa@f%eawﬂe(r@ﬁ‘a@%@éa@h&&zﬁf i

1-13 of SE sequences rrsing amno acid
resi dues 14MI€1molfomBarﬁﬂlﬁvmgelsemﬁnd acl] sequente SEQrthDn KB:.135 (SEQ ID

transmenbr ane. i n_seguence 0 aci i dues 19- 237 of SEQ
DG 11y NniDn P e S e R S el RS PSR R R an no aci d
resi dues 238eqhorce i¥dsd@ine Seot §, MGndidddd inAIGISS eSE@ en N PHaHoQEvd-hg muri ne
OSCAR poI ypepti des of the invention, a mature human OSCAR pol ypept| de may,

in various &B(bescranlapEbedimepiamineeridresidue§o of thay sesiamcesapbs e sequence.
Thus, ingot hs%[eu&ﬂ@ o 1), eémﬂgfm%ﬁ@m?oﬁéﬁﬁga %g@ﬁeg&ld £0t ‘ﬁo %dt he
¢l d sequience

i nvention ise an amno a spo I ng am no acid
resi dues 195&14;8nua§ carteepmﬂqueuatelezsefouf domiainsi whidH c@neé}ﬁn@&ﬁ@:ﬂ@nm 7), to amno

6. am no aciaTheCrATLeT I 1Y O CAR g e et i Bl G GERTRINGR) skQ 1 0

NG 11). 11 o84 idr bhe@ 1RSumbR X UFVEIBrI B ideDiA GO (SEG D Negp)l f i C

enbodi nents, sol ubl e human OSCAR pol ypepti des of the I nventl on | ack a
transmenbr ane domai n Tarpgrticiar, tiesE | 6dvnen DS dRsipofarme peroprisgs arsignal a¢tidelormai n.

ACCOr A1 N1 ey S ST SPRG1 L8, STOATIT R 180 oTRCAT, il e | 9 of the

i nvention equence Ccorresp 1) am no
acid resi dueequ&ﬁ:eﬂaﬁn@nanglamﬁmtabﬂﬁashduys 1%m7rmdaesa33 ,esspelitiesly 2FSEZ0 of t he

sequence s etN(; 8 r’ g ?rarllsrr]nefnlb%ne%lgm in sequence (comprising amino acid residues 234-252 of
SEQ ID NO:9) and a cytoplasmic tail domain sequence (comprising amino acid residues
253-267 of SEQ ID NO:9).

20 The C10 human OSCAR isoform also comprises a signal peptide sequence
(comprising amino acid residues 1-13 of SEQ ID NO:11), two Ig-like domain sequences
(comprising amino acid residues 14-112 and 113-218, respectively, of SEQ ID NO:11),a
transmembrane domain sequence (comprising amino acid residues 219-237 of SEQ [D
NO:11) and a cytoplasmic tail domain sequence (comprising amino acid residues 238-252

25  of SEQID NO:11).

As described supra for the murine OSCAR polypeptides of the invention, a
mature human OSCAR polypeptide may, in various aspects of these embodiments, lack a
signal peptide sequence. Thus, in other specific embodiments, a human OSCAR
polypeptide of the invention may comprise an amino acid sequence corresponding to

30  amino acid residues 19-248 of the sequence set forth in FIG. 3B (SEQ ID NO:7), to amino
acid residues 19-252 of the sequence set forth in FIG. 4B (SEQ ID NO:9) or to amino acid

residues 14-252 of the sequence set forth in FIG. 5B (SEQ ID NO:11). In still other



ID NO7); (2) amno acid residues 19-233 and, optionally, am no acid

resi dues 234-252 of the sequence set forth in FIG 4B (SEQ ID NG 9); or (3)
am no acid residues 14-218 and, optionally, amno acid residues 219-237 of
t he sequence set forth in FIG 5B (SEQ ID NO 11). 10 In other, altiékmative

enbodi ment sy Pa6AR pol ypeptide of the invention is ongcdhifhRdes at | east
25% or at least 30% at |east 50% nore preferably at |least 70% still

nore preferably at |east 75% and even rifre preferably at |east 90%identi cal
to the OSCAR polzlgj? ti de sequence set forth in FIG 1C (SEQ ID NGO 3), in
FI G 3B ( SE®efifice ‘Emntis,ﬁomblahumeu OSEAQR molyneptles phithEingentdl I¢&EQ | D NO. 11),

in FIG 24B & FIG 26B (SEQ
| D NG 29) a%%%ge}n%aé?d% %?%?:Jgnpﬁ lﬂg %%gmg)l %Jtppqs t%‘nhomlé&lrﬂ)odl ments, the
OSCAR pol ypAptordiegy,ah stﬁlhethe:rxpennﬁo mﬁodmmrmsmﬁmgmpﬁpadaéf the frubﬂnohengt h

OSCAR pol tide (for e a fragment s SE
Goseri bod DERLHoriss on mRiD AR Sbauete o anmndite o1 b iargicierifies ]38 Choar

gene fragmemd, opiehary, @ﬂn{oqcﬂ&emeam)zaafmheege@eﬂ@esseafo%aigmtsm(fSEtjﬁe full
| engt h OSCAR’ %e)Né;roduct conpri si 2g3the am no acid sequence degl cted in

FI G 2B ( SE® NB:IING)spminackbiesidues hPiZas gndk peiipmalit gmésto amdl tesiflues g8 28BAAR gene
duct b
Por i 1| cBSBERRRIGR 1%, SATBEQTE PG B b Mnidt R MSaBAA T PRt 2000

aci d sequencgioafllyaamingneid reshdpeehife2 Wafdienequance sgt D5hlin KEG.ABSEQ, IDa

transrrenbraﬂ%bﬂgrrai n, or a cytoplasmc tail domain) or fragnents conprising
a portion o of these domains. Qther fragnments of full |ength OSCAR

pol ypeptipdes i ncl ude 19p@gr, ‘&ﬂ?érﬁéﬁv&%%dﬁ&t@ﬁyoﬁ@ﬂﬁlgﬂ%éﬁﬂe%{“thE\ﬁﬁrth'ion”Dre of
the domains described above for full |ength pol'ypeptides; e.g.,

fragment s cisepe whichds at frast 238, apatdessiP 08 gllent 80°6 onpe prrierablyigt least 796, or nore

gﬁmla'gnlsi i:' %ﬁfrﬁgre Ee%paﬁlg)gttlgisi)?'ﬁ Qr?d &%H%o?#ngr‘éﬁaﬁyla?}gﬁét@g% ld?n%%%@@EQd?Bah& 3.

-7. 9 or 11) OSEARImhpegiderseenaosribnl inFIGa IC)(SEQIIBM G),ﬁIﬁFIG AWBABEQID A | |
are sefUl « 507513 G B O3 B B0 g PG GECTRSNGH Thih e t5 6822 I8 Ger | ne
bel ow. or guasp & FIGUSBEIREBADNAERY), HERIG. B8B (SEQ ID NO:29) and in FIG. 27B
(SEQ ID NO:31).
In still other embodiments, the OSCAR polypeptides of the invention
comprise fragments of a full length OSCAR polypeptide (for example, fragments of SEQ
IDNO:3,7, 9 or 11) described herein. For instance, the Examples, infra, describe an
20  OSCAR gene fragment (referred to as OCL178) that encodes a fragment of the full length
OSCAR gene product comprising the amino acid sequence depicted in FIG, 2B (SEQ ID
NO:5). Other exemplary fragments of full length OSCAR gene product are polypeptides
the comprise one of the domains described above for full length OSCAR polypeptides
(e.g., fragments comprising the amino acid sequence of a signal sequence domain, an Ig-
25  like domain, a transmembrane domain, or a cytoplasmic tail domain) or fragments
comprising a portion of one of these domains. Other fragments of full length OSCAR
polypeptides include ones which comprise any combination of two or more of the domains
described above for full length OSCAR polypeptides; e.g., fragments comprising the
amino acid sequence corresponding to two or more domains selected from the group
30  consisting of a signal sequence domain, an Ig-like domain (e.g., the first or second Ig-like

 domain of SEQ ID NO:3, 7, 9 or 11), a transmembrane domain, or a cytoplasmic tail

domain,



conprise a signal sequence domain can be used to target the fusion

pol ypeptide for secretion by a host cell into the culture nmediumfor
extraction and purification. Fusion 5 polypeptides conprising a o
transnenbrane domain can be used to target fusion polypeptides fop ¥R 7S
expressi onyqfylpagcel | surface. In preferred enbodi ments Cf/b@l/?fso

pol ypepti des that conprise one or nore Ig-like donains o? afu Tength
OSCAR pol ypepti de can be used to syntRhREsize anti bodies the specifically
bind to the Ig-like domain and can be used to detect OSCAR expression on the
surface of osteocl astSuglefragmentsof A3CMpalineetides awoisefvl, e gf, dsti constpiotingoept i des

conpri si ng . R 1g-1] d J nt hesi zed i bi.nd to an
OSCAR | i gan?#m%c o l}}gllyh%&%%ﬁ %@%%d&%@\@%gr %ée/msn?ﬁ]?’ ﬁgﬁ)nipﬁwpfﬁ@eg%ﬂpl es, infra
and ar e usetamprisea gignal aequendeisinatnans bé oved antaf@SCARfUsicgadtlpatilletfer  decr ease

t he nunber and .acfivjt . osteocl ast cells. Thuys, the OSCAR pol ypepti des of
the || nvent sEIFIPREY %h‘ﬁ?‘géﬁﬂwﬁhiﬂ?@‘&éﬁ?"ina’é@rﬁmf%ﬂo’& yifigations dtidhce of an

OSCAR gege ﬂéy(ﬁem&w%mﬁﬁsilﬂ%éfrﬁﬁmeﬁbraw@d@aﬁ can/¥e RGO Eh acid can be a

DNA or RNA nolecule as well as nucleic acid nolecules conprising any of the
nodi fi cat i op@ygegtidps forrpyarepsieprihe eall sarfageodn prafernsd papodieriafisied bel ow. | n

one preferr I I j o re

pr ef gr ably g@y‘%gg&sétg tﬁ%%%%@???%‘%?geﬂgér%ﬁe@ﬁ% ﬁgféﬁétg?t%é%{;?sequence

i dentity t opdympidengn b0 usddo eyntiesint antibodiecibel grecHdicalDHTAR b Ighégetdomhainof t he
i nvention; for exanple the i sequence depicted in FIGS. IA-B (SEQ ID
NOS: 1. 2), H}dqaﬁéﬁﬁ%dé%éetﬁﬂf %%%&gexﬁﬁﬁggm?n ?\,Smpalﬁﬁ ,03245’56!,35*2 ‘or 27A( ( SSQ | D
NGCS: 6, 85 1QiterdftiveRBsoldfle ARHNIEIyhERRE onpALNS an OACKRITRAKL WShYin cAHSCAR

1
nucleic acid of thé invention rrgag one whi ch encodes a pol ypeptide that

be
i s at | east syr8mgizadoriiclpbind o aPICAR lisaws Sugoligion polypeptidescarpdeserdhed it y  at
| east 25 70 1.4l r rably 9 referably at
| cast 00% i it ERmoales PRI Faciaf BhARR e B corilon/ BIAPOSCRIERE R ° 2020
FI G 1C ( SE@ctdasdNar 8ymbepiand sotiaity obusteodbst B¢IES ThaB thedR: CAIB poRddptid@siE the? 6B, or
27B (SEQ ID NOS: 7, 9,, 11, 25, 27,. .29 and 31, respectiyvel ternatively,
a nucl eic a&th@ﬂwﬁdﬁé“%w RAERPSG5S PISE R lise A ecerfg}”@m%ﬁ)%fdg%ﬁder
condi ti ens s@hudt 8f 4 Ragnlentl@ferbl. bel ow, to the conplement of such a coding
sequence or to a fragnent of such a coding sequence. For instance, the

Exanpl es, infra, destr@deARmaclrigepitict et PBA csRNGsmARCHRRAWAb pemgles of 4. 0
kb, 1.8 kb Qéfcijm%legulgsbcoﬁlp}i\é\@l?am} othfu; &o&@ca%%ﬁg@?gl,%lﬁ%dtﬂ%e]s Jagg/gfrol?ackbone)

described below. In one preferred embodiment, the nucleic acid has at least 50%, more

preferably at least 75% and still more preferably at least 90% sequence identity to a coding
20 sequence which encodes an OSCAR polypeptide of the invention; for example the coding
sequence depicted in FIGS. 1A-B (SEQ ID NOS:1-2), or in any one of FIGS. 3A, 4A, 5A,
24A, 25A, 26A or 27A (S8EQ ID NOS:6, 8, 10, 26, 28, 30 and 32 respectively).
Alternatively, an OSCAR nucleic acid of the invention may be one which encodes a
polypeptide that is at least 25%, more preferably at least 50%, still more preferably at least
25 70%, still more preferably at least 75% and even more preferably at least 90% identical to
the OSCAR polypeptide sequence set forth, e.g., in FIG. 1C (SEQ ID NO:3), or in any on
of FIGS. 3B, 4B, SB; 24B, 25B, 26B, or 27B (SEQ ID NOS:7, 9, 11, 25, 27, 29 and 31,
respecti{'cly).
Alternatively, a nucleic acid encoding an OSCAR polypeptide may
30  hybridize, under conditions set forth in detail below, to the complement of such a coding
sequence or to a fragment of such a coding sequence. For instance, the Examples, infra,

describe the identification of OSCAR mRNA molecules of 4.0 kb, 1.8 kb and 1.0 kb



-18- apparent length as determ ned by el ectrophoresis in agarose gels,

respectively, that hybridize to the OSCAR fragnent contained in the clone
OCL178 and set forth in FIG 2 (SEQID NO 4). The OSCAR nucl ei ¢ aci ds of.
the invention include nucleic acids, such as 5 nRNA and cDNA der i ved-* W

t her ef rom wighefigve been processed or "spliced" to remyg,udobispi C
sequences from an OSCAR genorni c sequence. Alternatively, tlllue %‘)g R nucl eic

acids of the invention nay be unprocessid nucl eic acids, for exanple genon c
OSCAR sequences, unspliced OSCAR nRNA sequences and cDNA sequences derived
t her ef rom apphiientiengtiny dessamined hy elxarwpheresis intapansesetpuesmetsvely thaFor exanpl e,

From the hUNGHOERIGHE OSHA N BERDl B avEr Jo0s o teHBLh( =Adecet Brrfip2™® "
AC012314. 5; (SEQ IDMNS4Y) which contains sequences of a human OSCAR gene. The
presence of such OSCAR genom ¢ sequences with this region of human

chromosome sequence WHE USEER Bisksisacids ehBinvapiipy inclydedieleisagidnasugh #sor t he

first tige. miRauaRDNECAR B IRDNGmS BRURRE BSn P RedsBEHOEARIIRAGoTNEe OSCAR
nucleic acids of the present invention. In particular, the genom c sequence

set forth iintreHCEquageDir¢sEQOSOARNGNomE)sequentel detresives, theGieABancleki ch are
TR o R N

i nvention. ese exons I Ca upper case

char act er s. sediicgemspliced TR GRN /S slquénded dad icDNA defuenédy- darig&RQeeford0 NO 12)
al so include intron, sequences and seq]%tjﬁgnces of a 5 - and 3'-unprocessed
region (UPHch gempprise bggicxen apddntronfied e i n FI GS. 7A-D by | ower case

charact ggs. Specif i cab} Yoampld FIGHRGARD IATHM the HEILURRE SeRBiice(SEG DI N FI GS,
7A-D and in SEQ ID NO 12 i ncfudes the intron and exon domainS set forth,

inter alia, NDA2TaBLEgibn fin® B2 hEtanl@ront@omABY elone CTPNPROGERaNk BOUNDARI ES OF
HUVAN GSCAR (SEQ L0, D021 Nl eALL S, BRS) 463 S0P iy DR ARPR
gene. The presence of such OSCAR genomic sequences with this region of human
chromosome sequence was previously unknown and is described here for the first time.
15 Such OSCAR genomic sequences are therefore among the OSCAR nucleic acids of the
present invention. In particular, the genomic sequence set forth in FIGS. 7A-D (SEQ ID
NO:12) includes exons sequences which are or may be transcribed into RNA encoding an
OSCAR gene product of the invention. These exons sequences are indicated in FIGS. 7A-
D by upper case characters. The genomic sequences set forth in FIGS. 7A-D (SEQ ID
20  NO:12) also include intron sequences and sequences of a 5'- and 3'-unprocessed region
(UPR), all of which are indicated in FIGS. 7A-D by lower case characters. Specifically,
the OSCAR genomic sequence set forth in FIGS. 7A-D and in SEQ ID NO:12 includes

the intron and exon domains set forth, inter alia, in TABLE 1.



1819- 1851 Exon 2 1852-1997 Intron 2 10 1998- 2009 Exon 3 2010-4439 Intron 3
4440- 4742 Exon 4 4743-5013 Intron 4 5014-5295 Exon 5 15 5296-5809 Intron 5
5810- 6499 Exon 6 6500-7920 3'-UPR PCTI USO1/ 27502 The OSCAR nucl eic acid

nol ecul es of the present invention therefore 20 include genomc OSCAR.
nucl ei ¢ aciyh pplegul es. Such genom ¢ OSCAR nucleic acid ﬁghggHb%§;ﬂﬁ6Hﬁ@e
nucl ei ¢ aci ds having the OSCAR genom ¢ sequence shown in FIGS.  7A-D (SEQ ID
NO 12). Genonic OSCAR nucl eic acid nol-Beul es of the invention also include
nucl ei ¢ aci d nol ecul es havi ng sequences whi ch correspond to one or nore

exons or introns of a full length OgGARggenom c sequence, including, for
exanpl e, nucleic acid 25 sequepfEsy B d to one or nore of the
exon and intron sequences sla] E%E;%peci fied in TABLE 1,
supra. OSCAR nucl eic aci ds—g eLnyvon R&R ' ontain fragnents of a

full length OSCAR sequence.NddotidXRes s | N m@‘i@fred enbodi nents, such
OSCAR nucleic acid fragnenmts conprise a nucteotrdesequence t hat
corresponds to a sequerice o7&t | east 30 10-HBBI eotides, preferably at

| east 15 nucl eoti des and nquéﬁgeferably at ea?t 20 nucl eotides of a ful

| engt h codi ng OSCAR nucl ei ¢'"a¢i'd sequence. %lspecific WD 02/20718

PCT/ USOL/ 27502 - 20 enbodi rg@ptig 4 he fragrren%rﬁm%grrespond to a portion (e.qg.,
of ‘at least 10, 15 or 20 nucleotides) of the CAR codi ng sequences
depicted in any of FIGS. | A8B»-12#, 3A, 4A Exéfn224A, 25A, 26A, and 27A (SEQ
I D NCSs: 1-2, 4, 6, 8 ,10, 26, 28, 30 and 32 respectively). In other
preferred enbodi nents, the I88EARhucl ei ¢ aclroir?agnments 5 conpri se sequences
of at least 10, prefergbly 1@% é@fgst 15 and re,preferably at |east 20

nucl eoti des that hybrith ze, "aWd&P conditi on&*d3cribed in detail below, to a
full length OSCAR nucl ei c ¢pdapequence, fogpgganple to any of the OSCAR
nucl ei ¢ aci d sequences '

4440-4742 Exon 4
4743-5013 Intron 4
5014-5295 Exon §
15 5296-5809 Intron §
5810-6499 Exon 6
6500-7920 3'-UPR

The OSCAR nucleic acid molecules of the present invention therefore
20 include genomic OSCAR nucleic acid molecules. Such genomic OSCAR nucleic acid
molecules include nucleic acids having the OSCAR genomic sequence shown in FIGS.
7A-D (SEQ ID NO:12). Genomic OSCAR nucleic acid molecules of the invention also
include nucleic acid molecules having sequences which correspond to one or more exons
or introns of a full length OSCAR genomic sequence, including, for example, nucleic acid
25  sequences which correspond to one or more of the exon and intron sequences shown in
FIGS. 7A-D and specified in TABLE 1, supra.

OSCAR nucleic acids of the invention can also contain fragments of a full
length OSCAR sequence. For example, in preferred embodiments, such OSCAR nucleic
acid fragments comprise a nucleotide sequence that corresponds to a sequence of at least

30 10 nucleotides, preferably at least 15 nucleotides and more preferably at least 20

nucleotides of a full length coding OSCAR nucleic acid sequence. In a specific



depicted in FIGS. 1A-B, 2A, 3A, 4A 5A, 24A, 25A, 26A, and 27A (SEQ ID

NCS: 1-2, 4, 6, 8,10, 26, 28, 30 and 32 respectively), or to the conpl enent
of such a full length 10 OSCAR sequence. The OSCAR nucl eic acid fragnments of
the invention may also conprise a nucleotide sequence that correspondg it:@ a
sequence ofw@hzdeeast 10, 15 or 20 nucleotides of an OSCRRr@&PGILSE Sequence
(e.g., the sequence depicted in FIGS. 7A-D and set forth in SEQ ID NO 12).
Al ternatively, the OSCAR nucleic acid f-2&gnments may conprise sequences of
at least 10, 15 or 20 nucl eotides that hybridize, under conditions 15

descri bed i nmiedizint, the fiogmentopcaresi@B8EAR: pationiee. o guleast 0,(16.0920 t he genomic
sequence depi:ct.ed.in.. Fl - and set forth.in S i ).t 0 ONne or
nore exons %?a?%'t%‘ra%ﬁgthegg% é}llz © ueerrlltc)'c;rsﬁde lgtggﬁleﬂ%é)??elaggf ,i\‘lgtpf‘\é%é?(‘%hs and

i ntrons showA, 5A, HIAGISA /25ADand d7A (85 I NS i-2y 4] R F0,126, 38i30apd 82 to the
conpl enment of su_ct} CAR genom ¢ sequeﬂjée. 20 Nucl ei& aci d nol ecul es

an .
conpri si ng §?f§?i’t1f’?5lgr{%ﬂ T RIFE %‘P‘?ﬂd}m@&’ A nucleje agj ﬁ'@%%’f eoti de
probes ard RhhpRESediRnd8beSteR 102 PR Yy #MatSEAR aﬁpf?re_fegbummagdz%otl de
u

fragments can al so be used, however, as antisense | eic dcids, as triple-
hel i x f or mi mycleatidgothetdivbodizel agdes congditions Besegibrdsn detaihbelew, torafull engthaci d

nmol ecul es of SFCP& [hvention C L.se or, ragnents of an OSCAR
sequence car? a son%ge\{? %Iti(% Seﬂgénlgghfaﬁ%g@élaﬁonag@s% gahﬁe%écfg‘éﬁ %?lelgﬁa Gene
product. Defdepicted mMAIGSGRAB,2IA, BAf 4A1SA, 044, 25K 26 A md27ASESHEQ ID NOS3-2, 4,

specificatiagn ne ly h their aqrdinary neanings. in t art, wthin the
cont ext of .t5h§ g%i%drg#rt:’i%&‘iéléﬁéesp‘??ut’ﬂ& %rﬂ%?fef"?@l’ﬁe%n ‘Efﬁf‘?glﬁ Rﬁﬂg}g@n each termis
used. Capt aigydal $EQuéticE. HhSOSEARGuDEL AWd HREmESEMIETFertion bl ajsepeci fi cation,
to provide additional guidance to the practitioner 1 n describing the devices

and net hods cofiptisge nupleelirde soqiensecthit sarresponds kea spquengs ef ateasi 100D 022020718

PCT/ USQ / 2750 21 Th "bone grow h rel ated disorder ' b grow h
hssooi at ed. Tfiflet A D Bono By oo k. 1 BaieLbaRAEER mes Al 97 0
ot her such wiad ieffdrhris SEQIBINO{2). asltepeniesnlthe/OSSAR nickiatid fimmBntamdy di sease

or disorder related to th bnor mal rowt h, repajr devel gpnent, resorption,
resorption, HBYPEISHUERTES 8? at %ﬁ%’éﬁ% %&@%@%ﬁ&lﬁ@%ﬁ@%é@dw@l@?m h

esoct A ed o B A e Thone
mass in i ndenittedin IGSATAd) andret foshdn FEQ WP NQ: B alvede di moregaons osfrittohs ar e t he
subj ect of to? & Béégﬁngtenomic sequence (e.g., the exons and introns shown in FIGS. 7A-D and

described in TABLE 1, supra) or to the complement of such an OSCAR genomic

sequence.

20 Nucleic acid molecules comprising such fragments are useful, for example,

as oligonucleotide probes and primers to detect or amplify an OSCAR gene.

Oligonucleotide fragments can also be used, however, as antisense nucleic acids, as triple-

helix forming oligonucleotides or as ribozymes. However, nucleic acid molecules of the

invention that comprise one or more fragments of an OSCAR sequence can also be full

25  length coding sequences for an OSCAR gene product.

Definitions
General Definitions. The terms used in this specification generally have
their ordinary meanings in the art, within the context of this invention and in the specific
30 context where each term is used. Certain terms are discussed below, or elsewhere in the
specification, to provide additional guidance to the practitioner in describing the devices

and methods of the invention and how to make and use them.



invention may include, but are not Iimted to, disorders that are associ ated
with abnormal (e.g., increased or decreased) activity of osteoclast cells.
The bone growth related 10 di sorders which are the subject of the present
invention flirther include disorders that are associated with abnornal
(e.g., increased or decreased) activity of osteoblast cells. Exenplary bone
grow h rel stea/drisorders that may be di agnosed or treatefcaosareégng to the
nmet hods and conpositions of the present invention include osteopetrosis,
osteoporosis, Paget's disease, osteogehesis inperfecta, fibrous dysplasia,

hypophosphat asi a, primary 15 hyperparathyroidismarthritis, peridontal
di sease and nyel ona D&Y eqsis geayvth grlgteddisogdert, shpne gwthiagimeipted, ost eol ysi s

can be indugggadly, "BBiYerBRN SRR, VIR bR whiS Sk e ank B&ﬁ@fsucﬂivéﬁd?iﬂﬁs from bone,
e.g., skeletal netastases in cancers of the breast, lung, prostate, thyroid,

and ki dney, thatsphes gdnctallp aseddieregningan ehyrdisseserenHisgndenrelated dothesbharingl e

nmyel omas. A e._qr ..sorder .my, be.assocjated either directly
or 20 indi g@%’f/‘%\)a\#}tgh%g?ﬁ@{?i%oﬁhgﬁerfsgrpgg?’(ﬂegrﬁ'%anl@n5’F Aerags 0{3}(’? ni?pepti de.
Such di sbr déssse. Borelguslethaelasd tiaiders by dnsdort aictde dstdved Rt didoRderahit agg/ Nt hesi s
or expression of an OSCAR gene or its gepe product, and al so di seases and
di sorders tPF&?Clﬁ?‘iW@g%@%mf}gn%ﬁs%%‘f’ Sag‘%‘gg‘ﬁl. fectepses h Qg s Becr eased)
activity of yniddecARISENR veRdlorbivih BRRE dRBASMGHhich! RE the AR bLHE bRAHEr S
associated with an abnormal broactivity of an OSCAR gené or its gene 25
product. Ot HeentiosamR pdudg; By ag m9p Eaéipdtoodisardess thavare aspaiated with akhermdles t hat
are associ ated . W : i X j fvity of

anot her con%b%ﬁ%%%}&gh%gl%%%gj’%ﬁ%ﬁg %}%ﬁcﬁ%s?aeéﬁdﬁfﬁﬁ%{e eor"&éé‘ﬁ%%‘} ar conpound)
t hat i nfler adisades whichnrBEARGeothe prasefSEARtion Anthepincldde disaderathaCQBEAR

pol ypeptide. In addjti,on, the OSCAR related disorders th i nyention include
ones that, i aEhit HOREG gs Mokt ey §§freaﬁe%§§%é¥a wteoRlesteetihnor mal - 30

synthesis, exHhR&SbeR BbwAGklal sofibrsdiht BRFORIEENRDb: (HERE awoﬁﬂ.ygt:zb,thecan be

treated by ‘nethods which nodulate (e.g., 1ncrease or decrease) the
synt hesi s, msthodsaud sombpesitians of the pregent inventipndfclads oIBR8 MSteopMIosBECAR gene

prostel of, BRERRengERl et kol SR SILIBL ARG, 22
conmpounds ( f byperparadhiypdidisiax antbtitis, peridontpbdiskasy andtniyetoneellbad discass pomie) t hat
the. torm i o1 dhdigongion suer it e e e uieasy mrlenttt BRreRHoedingiod from ¢ he
envi ronnment dis@nt#int Bore] e $ skRRAATReta¥taded tchncel1bithe BRash, IR bRGRI @R cal
material can be free of cellular conponents, L e,, conponents of the cells
i n whi ch t hand kidney, humoral hypercalcemia during malignancy, and multiple myelomas.
A bone growth related disorder may be associated either directly or
20  indirectly with an OSCAR nucleic acid, gene product or polypeptide. Such disorders
include ones that are associated with the abnormal synthesis or expression of an OSCAR
gene or its gene product, and also diseases and disorders that are caused by an abnormal
(e.g., increased or decreased) activity of an OSCAR gene and its gene product, for
example disorders associated with an abnormal bioactivity of an OSCAR gene or its gene
25  product. Other OSCAR related disorders of the invention include ones that are associated
with the abnormal synthesis, expression or activity of another compound (for example a
natura)] ligand or other cellular compound) that interacts with an OSCAR gene, an OSCAR
gene product or an OSCAR polypeptide. In addition, the OSCAR related disorders the
invention include ones that, while not themselves caused by or associated with abnormal
30  synthesis, expression or activity of an OSCAR gene or gene product, can be treated by

methods which modulate (e.g., increase or decrease) the synthesis, the expression or the

activity of an OSCAR gene, an OSCAR gene product or an OSCAR polypeptide, or by



material is found or produced. In the case of nucleic acid nolecules, an
isolated nucleic acid includes a PCR product, an isolated nmRNA, a cDNA, or
a restriction fragnment. In another enbodi ment, an isolated nucleic acid is
preferably excised fromthe chronosone 10 in which it may be found, and npre
preferably is no longer joined to non-regul atory, non- coding regions, or-to
ot her genesod@eaged upstream or downstream of the gene septaines: by the

i sol ated nucl eic acid nol ecul e when found in the chronosonme. I n yet another
ermbodi nent, the isolated nucleic acid FF&ks one or nore introns. |solated
nucl eic acid nolecul es include sequences inserted into plasmds, cosmds,
artificial BRbeHoEpaodypg thesyRthesisRitic exmgssionion thy agthdwiof ecompaBdifent , a
recombi nant o, &1 Ean@tbil 1§ ahS odtftndr 80} R: Rl Fh & inBGEE within protein
may be asso%iated wth o he? prote!ns or nuéﬁ%ﬁgmggyggwﬁg?(%%%ﬂ$ggﬁith whi ch
it associ at ggeiproduéteorpelypeptide. with cel lular menbranes if it is a nmenbrane-
associ at ed protein. i at.ed, or ganel,l.e.. cel | ti.ssue.is. renoved from

t he anatom cal si teélpsndS\Q‘?\ﬁcﬁ)!i1 e(’:f?"}n’iqu {egnflg?}ﬁ[ i%eag%th(%f%gﬁﬁf%rﬁ?ceﬁﬂla%% Bt ed

mat er i al 5 magendoeed fvth theamstirarohenb, widéh ip srmiofrhaly. folldde Thas, an 1dlkddibidedicahs used
herein refers ft. nage i al.that has been i sol ated nder _condi.t.i ons t hat
reduce or ei”iafr‘?fl%é‘f”é ?hﬁe ‘bfrcé ‘gﬁccé?nﬂ?f”?eiﬁlﬁr b‘i"a&o@’é?mFF&fsé#iﬂ?ﬂ cells jn :?h ¢

cont am nant gatefifG4 fdﬂh@&gﬂb&ﬁé%dﬁﬁtt_ﬁ‘édaﬁé St nubBRa¥Rintdlecdult8, MBidkitBlucicR Obt ai ned.
For exanple, a purified protein is preferably substantially free of other
prot ei ns or agxdinchiles DECH prodyctyintipplatpd mRNA, 2 cBNAs soatesitieton fregmegke|lh; a
purified nu | i I i . e i.al e f proteins
or ot her un%‘lé)lﬁ{ae eergf}&n&glg%i aglqg%:l?t I?TDU@C eé%%%lgmvﬁﬁr%ﬁwcﬁgyp %ct{é%c%émgsfo%ﬁ nd within
a cell. 1As insddchiemay be fduhé, dné rore mefombiyris halohger foine!'to nentepaitoppabat i onal | y,
in the context of analytical testing of the terial. Preferably, purified
material  SUBRETERGRY OF ORMEE B SOMELAPTFSH S fePmitred 3Ehe € BHEBE ror
preferably, vafe i@mtdd RObcRidSnol et W ot iPThe LRILARLIMS tinlybt Abthbeast 99%
pure. Purity can be evaluated by chromatography, gel electrophoresis,

i Mmunoass ay emewhipessi the tsalated angleic gcid facky angios aloredntens; Iwiaedstuleic agish hods

known in th I ; ; - : f rifjcation
are wel |l - kn%&% C]Ih?]s ‘ngﬁéeﬁ.ez’%%ﬁ%%&n@%@‘ gs%ﬁ%l?%?s%l ?fdsg/%g lgggt(s:%hﬁ OeSB%'Sgl’i ifed by
preci pi t&t i e like hTlarphagpedifiveribodivhandianeropbépat mikcleiceackiak halisplbes @ucleic

chr omat ogr aphy, , ol i gonucl eoti de hybr.idization, and triple he|lix

Chr omat ogr aBHy)AS P BIRLEERE 1o G5 Aar =L AR BERROEA REME ot 88y and
proteins cagith¥hiRUAd dsiRehtdd)n ¥RICIQ WS with cElRl R afdfbrded 16t 198 mekdbaneut

limtation, preparative disc-gel electrophoresjs, isoelectric
associated protein. An isolated organelle, cell, or tissue is removed from the anatomical

site in which it is found in an organism. An isolated material may be, but need not be,

20  purified.

The term "purified" as used herein refers to material that has been isolated

under conditions that reduce or eliminate the presence of unrelated materials, i.e.,
contaminants, including native materials from which the material is obtained. For
example, a purified protein is preferably substantiaily free of other proteins or nucleic

25 acids with which it is associated in a cell; a purified nucleic acid molecule is preferably
substantially free of proteins or other unrelated nucleic acid molecules with which it can be
found within a cell. As used herein, the term "substantially free" is used operationally, in
the context of analytical testing of the material. Preferably, purified material substantially
free of contaminants is at least 50% pure; more preferably, at least 90% pure, and more

30  preferably still at least 99% pure. Purity can be evaluated by chromatography, gel
electrophoresis, immunoassay, compaesition analysis, biological assay, and other methods

known in the art.



focusi ng, HPLC, reversed-phase HPLC, gel filtration, ion exchange and
partition chromatography, precipitation and salting-out chronmatography,
extraction, and countercurrent distribution. For sone purposes, it 5i1,§?

o4

preferable to produce the polypeptide in a reconbinant systemin whic
protein coRggpHm-an additional sequence tag that 10 faci bibRk&Ss02
purification, such as, but not limted to, a polyhistidine sequence, or a
sequence that specifically binds to an2&anti body, such as FLAG and GST. The
pol ypeptide can then be purified froma crude |ysate of the host cell by
chr omat ogr aphy on an Mpthodyfor pitréicatim| areiwel Resoavna el axt.  Fak txemydd, nvatiy,

anti bodi es pr.oduced agai nst_the protein or aj.nst.. peptides deri,ved

t her ef rom can %%anf?g gﬁ@g&‘?}/ﬁtﬁg%ﬁﬁ,gﬁm 5{6%51'@8 s<m “f£pr§ & SS%lf{RhF‘Feed by 15
vari ous t echhiofid®graphy)@lipehiuogottdeiybiidizigioh, 28 triplekdlichfeRedsadphg)y (e.9., nylon
wool  separation),. panning and ot her innuaoselectLon techni ques, depletion
(e,g., conplérestriugaioneAd sihepmeasn fabpirtidesgd Prteiay can b guriliad bysgresng

(e.g., f Isuomem_@ﬁleluaﬁ%j ¥t RS Rt onSQESdrATe dlsEARlektrofoR&ls, Rbdbdicat i on
met hods are possi bl e. purified material may contain less’ than about 50%
preferably Ifecusing LG iseygrsed-ghase HRECngst filtygtied, doratxichange and pantitfonabout  90% 20

of the cell - W\ I ] ri.Qi . i ated. The
"subst ant i alld y&a%%ﬂﬂ?%ﬁ;gﬁ%@gan %@%‘%‘ﬁé@ﬁj&@éﬁg‘éﬁ%#“!r%&?ﬁitsa@&mi ch can be
achi eved usicogiterameandisteib@ion. [For dohiegatposss, it Bahnefegbie so frodi thepdlipeptidet . A
"sanpl e" as.used herein refers .to a biological .erial which can be tested
for the predbhtegoBPIRRsEysnhE Whihibe H@é‘f“b?"%ma ‘5}81“@? ééqa%rfcagg tg‘?tg. , to

eval uat 0 2%cRite iR AP cR hs, B¥IH0R BSit& ol DpyHifANRGEMIcRe R fBkudie t O
identify cells, such as osteoclasts, that specifically express the OSCAR

gene and i t $hagenseifipallychieds to syatiibediirpichgs EbiGlaad GSBt dihapelypentide eamtherour ce,
D T ua g ti . . ; o
hormt opor et 1 Pfisd PR oRely BhOOHE Rl St o Mol obtholl bW Blphdiine o,

aci ds), pl usalid-plesd msikinndltemetiely, astjhodias prbiwted agaiisEhe pasteih besgafdsui d, and

car on o SRR RO RS B LT S o
such as 15mM G&rious Wchnighaabibludin B@m%:tfon, iR aﬁ'ﬁ%gfe}lﬁddﬂmst ic aninals
such as dogs and cats; Wo 02/%0718 CTI'US01/ 27502 - and, farm animals such
as sheep, géeratatiop) panninggind ether igmeineenlestionisehniges deplktion (€gc Bomplamestl s made
transgeni ¢ w. tih. . j ] f i ke terns
e i D U A e S S
error for tHeAQSRNOtHeypurHRsiivredethodsare gobdblaah paefial material may contain less

than about 50%, preferably less than about 75%, and most preferably less than about 90%,

h?ﬁ%ﬂhe

20 of the cellular components with which it was originally associated. The "substantially
pure” indicates the highest degree of purity whic‘hrcan be achieved using conventional
purification techniques known in the art. .

A "sample" as used herein refers to a biological material which can be
tested for the presence of OSCAR polypeptides or OSCAR nucleic acids, e.g., to evaluate

25  agene therapy or expression in a transgenic animal or to identify cells, such as osteoclasts,
that specifically express the OSCAR gene and its gene product. Such samples can be
obtained from any source, including tissue, blood and blood cells, including circulating
hematopoietic stem cells (for possible detection of protein or nucleic acids), plural
effusions, cerebrospinal fluid (CSF), ascites fluid, and cell culture. In preferred

30 embodiments samples are obtained from bone matrow.

Non-human animals include, without limitation, laboratory animals such as

mice, rats, rabbits, hamsters, guinea pigs, etc.; domestic animals such as dogs and cats;



5 precision of the neasurenents. Typical, exenplary degrees of error are
within 20 percent (%, preferably within 10% and nore preferably within 5%
of a given value or range of values. Alternatively, and particularly in

bi ol ogi cal systems, the terms "about"” and "approximately" may mean vaffies:
that are wwidamoag order of magnitude, preferably w thinpeppéhshegnd nore
preferably within 2-fold of a given value. Nunerical quantities given 10
herein are approxi mate unl ess stated otherw se, neaning that the term
"about" or "approximately"” can be inferred when not expressly stated. The

t er m " nol ecaidetfarmeainslsaugh el shedpngeatopigslihetsen gud edvasbirel especindlysmal unit of
matter conpri.sin ne_or _noy. tons. and i es, for exanple, polypeptides
and pol ynu%ﬂng%]fg}?g%. al?ge%wgl&ﬁ B3 gy "gaydg 'nitions. In accordance with

t he present inventi ofip prefdied embddimbis, eligak@ysc'dbsi@rand Mhppeaiamatebi' ekl ar

bi ol ogy, m crobjolo and rgﬁonbi nant I%NA techniques within the skill of
the art. SuBhel¥memtarccentibledagregiohergorion the qyaniiyppeasyrpd given the gatusgg £ or
exanpl e, 5 Sagigiek of thb hiGdhr NiT§hi joRdre vAtED tory
Manual , Secgﬂr%d Edi I;i on. ('19%%%}{%®Tlg’gk%fo$i nb%eggef%%ggglieory P%de_gés?%ﬁ%ol d

Spri ng Har bof), pregarebhioyithinrl 8%ee andadore (Drelf@ﬂgi withis 5YSefrrgivankvabite oarange 489" ) ; DNA

C oni ng: Clyi . I . uy | . G .oyer. ed. 1985);

a i gonucl eéfl‘ﬁ& g' 5“@%%%’ %@@gsm? c?ﬁ}acuy%f@%ggm%g%%&s’ uct el c “ACt br i ‘di zation
( 5 D.lglélgngs "a&pﬁgﬂna_tdﬂ('ggay’klﬁean v@ﬂgs thaQBelvithiAmh bﬁﬂg_ @:hégn(ﬂﬂdi giée&r{HBzBiémhlgr e; h lneyA
o0, L900) R teeES B0 ZRFTES U B S ahptihi e PorDS
Current 18 ohQ&iRk abproihRC 118k stBic b@SMvise) RN theMhSeSANShout"loRCc. (1994) . The
term™ polyrrlr‘sr" neans any substance or compound that is conposed of two or
nmore bui | di ragrisxieakaly’(capbe gigrredyden aptexpiepidy statbdiel y | i nked toget her. For
exanpl e, a 30 "di mer i " nd 8 hui | .di been
joined togther; a "t rTlh?rzer 81:6293 EIUC%%A&%[%&I&%& ié%ﬂkﬁg%%ﬁbﬁuﬁg}l%ﬁgﬁﬁégcks
have been | matkedompgstd@re;or efoce atdifs, @Rd ROMAE, PCItAdFHE, pAFpERIde2mdThe ter ns
"polynucleotude" or,"nucleic acid nol ecul e" as used herein refers to a

pol ymeri ¢ nBf

WRGleatdfSvi ng a backbone that supports bases capabl e of hydrogen
bondi ngito typi cal polynucl eotides, wherein the polynmer backbone presents

the bases in a manner to pernmt such hydrogen bonding in a specific fashion
bet ween the pol yneri dolecular Biology Definitions. In accordance with the present invention,

there may be employed conventional molecular biclogy, microbiology and recombinant
DNA techniques within the skill of the art. Such techniques are explained fully in the
literature, See, for example, Sambrook, Fitsch & Maniatis, Molecular Cloning: A

20  Laboratory Manual, Second Edition (1989) Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York (referred to herein as "Sambrook et al., 1989"); DNA Cloning:
A Practical Approach, Volumes I and II (D.N. Glover ed. 1985), Oligonucleotide
Synthesis (M.J. Gait ed. 1984); Nucleic Acid Hybridization (B.D. Hames & S.J. Higgins,
eds. 1984); Animal Cell Culture (R.I. Freshney, ed. 1986); Immobilized Cells and

25 Enzymes (IRL Press, 1986); B.E. Perbal, 4 Practical Guide to Molecular Cloning (1984);
F.M. Ausubel et al. (eds.), Current Protocols in Molecular Biology, John Wiley & Sons,
Inc. (1994). '

The term "polymer" means any substance or compound that is composed of

two or more building blocks ('mers’) that are repetitively linked together. For example, a

30 "dimer" is a compound in which two building blocks have been joined togther; a "trimer"

is a compound in which three building blocks have been joined together; efc.



5 nol ecul e and a typical polynucleotide (e.g., single-stranded DNA). Such
bases are typically inosine, adenosine, guanosine, cytosine, uracil and
thym di ne. Polyneric nolecules include "double stranded” and "single
stranded” DNA and RNA, as well as backbone nDdlflcatlons thereof (fapg iy

exanpl e, myfdwsl.pngsphonate |inkages). Thus, " pol ynucl ept4, :FO 2502 ‘nucl éi ¢
aci d" sequence is a series of nucleotide 10 bases (al so ca é

"nucl eotides"), generally in DNA and RNZ§- and nmeans any chain of two or
nore nucl eotides. A nucl eotide sequence frequently carries genetic

i nformation, i ncl udiThg terne’polyfrenientitie"om "uskit d9id meletuld aas usaidizraierefers 0 make
proteins an t erns | ud enom ¢ DNA DNAI .any
synthetic ancfi ph etnlcéiééll- s hamnﬁﬁlbﬁé@ane %%JC%WH?EF g?ftef 8@&&3% %gl\!@hsense and
anti sense pbd)ryilmgq:b e_@idaﬁpcﬂynumbﬁdds n;eﬁeuﬁe&e ?Jbl@ﬁlbﬁbacﬁlﬁbihe breseisil baset franded

nol ecul es; i.e RNA hybrids as well  as "protein

and
nucl ei ¢ aci H’é‘me( wtéﬁl‘i%‘e}@’dwe‘blﬁﬂﬁdﬁ’@é%i‘?f&c‘@é?@?%@e‘é‘ﬁ%lﬁhﬂﬁ’@lﬁ@lﬂﬁ backbone.

This al se 'Hﬁle@ﬁi@%&‘&'%ﬁahﬁp%h%otf&@@é' ﬁhé?&stiﬂ%cf]bﬁﬂ? b8 @hasds@fe exanpl e,
thio-uracil, thio- guanine and fluoro-uracil. nucl eoti des herein may

be fl anked wwhléstmpsane, pePQFing, Granosine kEiesas uracQ@n@ﬂlymgmdaePcéﬁswm ated with
het e ol 000U S REUARERS. o6k WALt BOE TR Sran FADBRECLT RASRRARES ©f ETEnt s,

si gnal sequences i'on” sequert I Nt FoNs; non- codi ng
regi ons andbiohboﬁemk@ﬁciﬁerxsrthﬁbﬁl(fmmn@e mﬂlyqalhssphbl@tamddaﬁd:s?d by many means
known in the art. I [ mtllg_g q(fxaggl esg o such nodifications, include

met hyl at i on, caps hysy s PP BRI SH forﬁiﬁe&ac%ﬁﬁl“ﬁ?"etlﬁ%“ﬁ‘&? gfaclegtidsccur ri ng

nucl eot ijgespykd @saeal?eaah@aeonaés"ﬁg&ekmk,% DNG! £QRNIC 18 tHehh SR };b%% ofph as,
for exanple, those with uncharge e.g., nethyl phosphonates,

phosphot r i estmers nuglpaiion o susieadisle sssjuensa ammt pearriest gsngticainfprmationh char ged

| i nkages (e “glélgm%a & CO%@%JHI&Q& ﬁ%ell&gﬂ%%ﬂo ry%thpllkoat ?emﬁ en%fl%)’n}ei’i nEhe

Pol ynucl eot i aln on drtonar Feova
noi et i es, Stmhs mslud@g@bﬁntNAec]gNA mml ﬁ@&?ﬂhetic(mid Bénetigdllyinnipubsed si gnal

pepti des, poI |ne etc 30 i.nterc ators (e.g ridine, psoralen,
etc.), chel B! Ieeé egand'ﬁ@éleaqnée and giissateco s s ppladessgiaiad e et al s,

etc.) and ah&mheaéu%&dt@m@aﬂe% aefﬁm DR} ﬁmmﬁl ﬁﬁtmﬁmnyms adlGEl vati zed
by formation of a methyl or ethyl phosphotriester or an al kyl

phosphor ani @i 'peotein puapeic odd9 PG, f@@nﬁwﬂ@m bages to firnmalge acighagkhenenor e, the
pol el ot ERD GRS ARl AR FETPIghiBR A0 & Ll OB,
| abel s guanine and fluoro- uracﬂ , -
The polynucleotides herein may be flanked by natural regulatory sequences,
20 or may be associated with heterologous sequences, including promoters, enhancers,
response elements, signal sequences, polyadenylation sequences, introns, 5'- and 3'-non-
coding regions and the like. The nucleic acids may also be modified by many means
known in the art. Non-limiting examples of such modifications include methylation,
"caps", substitution of one or more of the naturally occurring nucleotides with an analog,
25  and internucleotide modifications such as, for example, those with uncharged linkages
(e.g., methyl phosphonates, phosphotriesters, phosphoroamidates, carbamates, efc.) and
with charged linkages (e.g., phosphorothioates, phosphorodithioates, efc.).
Polynucleotides may contain one or more additional covalently linked moieties, such as
proteins (e.g., nucleases, toxins, antibodies, signal peptides, poly-L-lysine, efc.),
30 intercalators (e.g., acridine, psoralen, efc.), chelators (e.g., metals, radioactive metals, iron,

oxidative metals, erc.) and alkylators to name a few. The polynucleotides may be

derivatized by formation of a methy! or ethyl phosphotriester or an alkyl phosphoramidite



i ncl ude radi oi sotopes, fluorescent nolecules, biotin and the |ike. O her
non-limting exanples of nodification which nay be nmade are provided,

bel ow, in the description of 5 the present invention. A "polypeptide" § a
chain of chemical building blocks called anmino acids that are | |ﬂked!\ pu

t oget her byyghgiygal bonds called "peptide bonds". The tgfRysif9dei N”

refers to pol ypeptides that contain the am no acid resi dues encoded by a
gene or by a nucleic acid nolecule (e.-28-, an nRNA or a cDNA) transcri bed
fromthat gene either 10 directly or indirectly. Optionally, a protein may

| ack cert ai tinkage.nBurthsindoreché nlttlwcten@des herein neyaurd e nipylifiedgether lobel by an mRNA.

For exanpl e ugnce of no acid
resi dues onb?p%blga rgy%m{?é%t al)Fe S}go% li&e t?y o m@feéﬁ emdju%!:agf that is

cl eaved fr omchﬂaehdidistsths‘earfhoféagennﬁblehﬁesplﬁbﬁn zﬁi‘d thélﬂl& fOtH@f|noﬁ-lllﬁil’@ig1 A protein
or polypeptide, gcl g an enzy tive' or "wld-t "

meani ng t haf*amples o moditication which

pe-,

F‘ﬁgge ’Sg‘f"l afe I?"Fﬁ\/"d‘ﬁje %%lown’@tt%@escnp“?% F’%/ ant" or
"nodi fied", t}{%bﬁgn‘}ehﬁén_lt has been nmade, altered, derived, or is in sone
way different or changed froma native protein or from anot her mutant. A
"ligand" is, br oadl y /s fediaienigrle” drachrinlof cheécal huilding bldeksicalledrotiescidsol ecul e.
In preferre t i s el t.he W nDLec Ie,or t he
smal | er 91 &H’? ﬁ%@ e%h Q‘%Teg{sl&g{r;o g8 %Edﬁe@{ld On(as bJILh&t, gnﬂ eferred to
as a "r ECEpt'dﬂdSr§ to ;ioltypppﬁeet}raecbneﬁibmdam&ﬂtasm rém:‘tdes alcbd@a@ct @n@loﬂ Bysa r ecept or

are nol ecul es (.prefer roteips or tlde produced, by cells. In
par ti cul ar | JUsH IE’F%QP’Q C‘élﬁ‘é P SRERERA oéaICB S§r‘5° %%?Wécnﬁﬁlﬂéeéul e and the

receptongis dﬁ‘ébtlk' gt ﬁlﬁfr@éﬂ}f”@ﬁh&?&ﬁ? a35 %ﬁ'lﬁhy(ﬂwk cBrtain AmBloQcRl BsiGXPIREEEd On the
surface of a ce However, thé distinction between which nolecule is 25
the |igand ammdwhy@rgms ox %eanrreEEﬁt &er exayplsea gane ar wRNAamplegwle mag gndedais i n
enbodi nent s é/\/r]}eﬁc%lo hot ch'aresq%es @o#\y@ 1;[11!1sd ofottlgﬁzel nventgj %n and an
OSCAR- speci LM gan%mglp %%1 e’in &WaF sproet el’ns.
bi ndi ng of &at isgRBebdtfion,tagd ftefeecﬁé fiay hét b e uf el $haPpiSiedd A pro®igaal
transduction within a cell. Exenpl arg | i gand- rgcept or interactions include,
but are not PolgRFRfiflsyinciulingsan ezyiRs. M3y BF 2 1HYT PoNWId-5Ps"s MeseninR hat B eeWtor (f or
exanpl e st he, Dihidi 9t Ay 654 ARG, b Gurfali® o of ShIAERN, R4t )t A0 BeehiEdbI Ndi ng
of a neurotransmtter to a receptor on t surface of a neuron. WD '02/20718
PC / USO11278lo2ed, detiveAnylis inisome wop difsfenbonpbingad Ghmat natles pagiuedbnher ein,

denot es the u%%rg{‘utam

The

A "ligand" is, broadly speaking, any molecule that binds to another
molecule. In preferred embodiments, the ligand is either a soluble molecule or the smaller
20  of the two molecules or both, The other molecule is referred to as a "receptor”. In
preferred embodiments, both a ligand and its receptor are molecules {preferably proteins or
poh}peptides) produced by cells. In particularly preferred embodiments, a ligand is a
soluble molecule and the receptor is an integral membrane protein (i.e., a protein
expressed on the surface of a cell). However, the distinction between which molecule is
25  the ligand and which is the receptor may be an arbitrary one, such as in embodiments
wherein both an OSCAR polypeptide of the invention and an OSCAR-specific ligand are
or appear to be integral membrane proteins.
The binding of a ligand to its receptor is frequently a step in signal
transduction within a cell, Exemplary ligand-receptor interactions include, but are not
30  limited to, binding of a hormone to a hormone receptor (for example, the binding of
estrogen to the estrogen receptor) and the binding of a neurotransmitter to a receptor on the

surface of a neuron.



pol ymerase chain reaction (PCR) to increase the concentration of a

particul ar DNA sequence within a m xture of DNA sequences. For a
description of PCR see Saiki et al., Science 1988, 239:487. 5 "Chem cal
sequenci ng" of DNA denotes nethods such as that of Maxam and G| bert
(Maxam G | bert sequencing; see Maxam & G | bert, Proc. Natl. Acad. Sci . Ut
S. A 1977, wdobhek, in which DNA is cleaved using indiviggpiusfipse: specific
reactions. "Enzymatic sequenci ng" of DNA denotes nethods such as that of
Sanger (Sanger et al., Proc. Natl. Aca¥- Sci. U S. A 1977, 74:5463) and
variations thereof well 10 known in the art, in si ngl e- stranded DNA is

copi ed and random y t"éﬁ’%ﬁhﬁa@@ﬂ"a’%ﬂ?@wﬁdﬁoﬂsyﬂmm@n denotgretheuseiof 3 sequence
of nucl eot i gagrgxtaéecéitamga%n&p(pckgtyftettsgb%?e' con&%&alonpgf%%tfcalucﬁﬁcer ally, a

gene produc a function tern er, a gene an also be
anot her typecqoéncewlitbioud reixiure af REAlsequeneeh Bar aalesdriNbor ef IgJR s LN ad, a r RNA) .

For 15 the E@%@g%@&q?%a% present invention, a gene product also refers to

an nRNA seq y be found in a cell. For exanple, neasuring gene
expressi on | evel s accohethrg sef@ntifg’ JfDRAEIBERS E’fﬁﬂwﬁ@éﬁcﬁ%@ﬁl@doftl\@aﬁﬁﬁswl ng

nRNA | evel s ene_may al.so conprise regul ator non- codi ng)
sequences aénw?qeﬂéyac‘f@a@ia’egéﬁﬂh’é% @(]g%@&ll 1){‘?"5‘93’[05{18 #, AcedgGlences
i ncl ude prom,@rww%%@%wmbﬁgmAct@tﬁattattan @lﬁmegl o ectftt%e QBgH tions 20

under which the ‘gene i's éxpressed. The trans e gene may
al so i nclude untransEatwhtic eefuenmsng” o€ DN dwgouemmcthn@ sugh & thatrof Bangst at ed

or . Sequente s Ay v Nl e 2§ P AAED and [feiens geRRpph °°9Uenee

pol ypeptipdekaoviaf i@t dit, of a SRgly- maeéntamy@dpeaatahdmaaﬂ@aa%ndtmsmgmm 25
expressed, results in the production of that RNA, pol ypeptide, protein or

enzyme; i, BOYMEHRE- nucl eotide sequence "encodes” that RNA or it encodes the

ami no aci d sequence f@iechbal o RALKISPAINSidRHE! B0 for 8HABnal Arerbr OO e

sequence” is a DNA regulatory region capa I ndi ng NA po yrrerase in a
cel | and i nptodagtl. o(&erter@msa:gqnpt)rwnct@a‘a ﬁm@mnis;trmtaanﬂ(osfevam a:@mt: pwdiict3an codi ng

SEaUEnCe:, i RULRRR Sy hr LR B SRS SSFR BT AR, o
and ext ends thd peipo&ss B {he 'presetit iB@hti AN géd rdaqtttm,a réfeR tmumnmm fdidaes of bases
or elements wn %ﬁ ?ﬁ? abtra ¥outng ll'll Eli:] :;etlll allﬂto? exﬁp&zmgz?sgh?g ge%e /e)lthSreOs]élji)%quv%IZS acczogdlng
to the invention may correspond to measuring mRNA levels. A gene may also comprise
regulatory (i.e., non-coding) sequences as well as coding sequences. Exemplary regulatory
sequences include promoter sequences, which determine, for example, the conditions
20  under which the gene is expressed. The transcribed region of the gene may also include
untranslated regions including introns, a 5-untranslated region (5'-UTR) and a 3'-
untranslated region (3'-UTR).
A "coding sequence" or a sequence "encoding” and expression product,
such as a RNA, polypeptide, protein or enzyme, is a nucleotide sequence that, when
25  expressed, results in the production of that RNA, polypeptide, protein or enzyme; i.e., the
nucleotide sequence "encodes" that RNA or it encodes the amino acid sequence for that
polypeptide, protein or enzyme.
A "promoter sequence” is a DNA regulatory region capable of binding
RNA polymerase in a cell and initiation transcription of a downstream (3' direction)
30 coding sequence. For purposes of defining the present invention, the promoter sequence is

bounded at its 3' terminus by the transcription initiation site and extends upstream (5'

direction) to include the minimum number of bases or elements necessary to initiate



transcription at |evels detectable above background. Wthin the pronoter
sequence Wi |l be found a transcription initiation site (conveniently found,
for exanple, by mapping with nuclease S 1), as well as protein binding,:
domai ns (consensus sequences) responsible for the binding of RNA

pol ymer ase w®oAofi9di Nng sequence is "under the control of pefisdiBrsopPeratively
associated w th" transcriptional and translational control sequences in a
cell when RNA polynerase transcribes tHe codi ng sequence into RNA, which is
then trans-RNA spliced (if it contains introns) and, if the sequence
encodes a p?fe‘tseliimioniatlewlad@bmbéﬁaﬁom bﬁckgraundpr\&iiﬂe‘h the pT@reomle‘reqméhe«p’ﬂb@s and
"expressi ong al.l .ow = 10 e or
sequence to qb“%%%%sﬁ%%u?n lgltgia&# s(ftggcson{}&ﬂénﬁ CI ‘h""“‘ﬁﬁgf B @913%‘%%? RNA or
MRNA) or a pucddasd §il)bas mlasxpmmngmﬂh:g doahﬂnsltcansehm@éqmﬂ&s) ﬂasmhsaelé forrthe
transcriptl n .and Iatlon of a correspondlng gene or DNA sequence. A DNA
sequence g‘{‘ °E eéast?ell to forman "expression product” such as an

RNA (e.gs, a rrRNA or Rcodidg\luddte 1 "@idet @k Bontrb6" QX RMESShARLPEQRNEId | tsel T,
e.g., the resulting RNA or protein, may 15 also said to be "expressed" by

the cell. TW&hf@WﬂHmaﬁﬂl‘éeﬁﬁS&ﬁm%@ﬁ@l saquericer: inadal Mhem RBA pelynegresegn
nucl ei ¢ aci A tais duction
of a forelg x(%e?t]%,c%ﬁ -[IEIEC(?H&B eXtraceﬁhg'F !rlr% geneﬁp%ﬁliﬁﬁco sequence
i nto a host intehd) asd) 1ftlhateqmbm:elem®tlesaqbrbtem Isltrandatiat mesthbthmoteint r oduced gene or
sequence to produce sired supstance, in,this i.nvention 20 t plcally an
RNA coded by the int ?13’83‘3% YERE E’Jt?da'%‘ifﬁsé’r‘i’&emeﬂﬁtahﬁ’fv% oécﬂs’(?gélfey

enzyne g@dethfihatieini dP-hOGHUORA sBfRAcb b%ﬁié@x%ﬁ'est-rfﬁﬁeﬂaﬂfp[é}ﬂbﬁiﬁﬂl qene or
sequence may also be called a "cloned" or "forei gene or sequence may

i ncl ude r egimel BNy oraBRNADPT 2 walgindyaetvatiag the cel %er'emtl@@&)'pvo pedofot er
signal , Sec{rﬁﬁshﬁ&mﬁ &’{rﬁ?sfatlﬁﬁggﬁ&%gﬁo&{ﬁﬁgig DA be ﬁencg.eﬁ%lgfg g%%géener y)-
e no ona

The gene or "sequence may | nc unc sequences’ or guences
with no knoiwsrexprassed bpacelPtolfast arcekpredsivatpradacts isnohsis an 8Nex ergg sseRNAntrroduced

DNA or een "tra or med”" an "tr sf or mant.” a "clone". The
DNA or RSP et B SHesion afduitinds g MR RNA O BRI B udi ng

cells Oﬂsth@ls(s@d'@totge‘&bjﬁes@éd"%pﬁwceﬁ as the host cel l or cells of a different
genus or species. The terms "vector", "cloning vector” and "expression

vector” mean the 30 vERiterme'tuysfegtiprHneanpiis rrodpeliensié g fereiga npdeigacida £ or ei gn
b ) | : t d
o ot o oxp i B0 PHE Rl " EBtonathA el e SRodE APl Rt T BOE 1,54

or extracellular) gene, DNA or RNA sequence into a host cell so that the host cell will

express the introduced gene or sequence to produce a desired substance, in this invention

20 typically an RNA coded by the introduced gene or sequence, but also a protein or an
enzyme coded by the introduced gene or sequence. The introduced gene or sequence may
also be called a "cloned" or "foreign" gene or sequence, may include regulatory or control
sequences (e.g., start, stop, promoter, signal, secretion or other sequences used by a cell's
genetic machinery). The gene or sequence may include nonfunctional sequences or

25  sequences with no known function. A host cell that receives and expresses introduced
DNA or RNA has been "transformed" and is a "transformant” or a "clone". The DNA or
RNA introduced to a host cell can come from any source, including cells of the same
genus or species as the host cell or cells of a different genus or species.

The terms "vector”, "cloning vector" and "expression vector" mean the
30  vehicle by which a DNA or RNA. sequence (e.g., a foreign gene) can be introduced into a

host cell so as to transform the host and promote expression (e.g., transcription and



transl ation) of the introduced sequence. Vectors may include plasmds,
phages, viruses, etc. and are discussed in greater detail below A,,; o
"cassette" refers to a DNA codi ng sequence or segnent of DNA that codes™for
an expression product that can be inserted into a vector at defined
restricti oRyo f%4keS. The cassette restriction sites arepgdppigpay,to ensure
insertion of the cassette in the proper reading frame. Generally, foreign
DNA is inserted at one or nore restrictfdn sites of the vector DNA and

then is carried by the vector into a host cell along with the transmssible
vect or DNA. trapsisigmeafithcontredvgedseaesnod. Diuorhimey nglude plesmids, phageaddmises, DNA, such

as an expre?éiaglﬁa}/ee(ﬁgc%rs,edgﬂa%ﬁﬁérs taﬁ%el%@ |l ed a "DNA construct."” A conmon 10
type of vector I's a pfasm ) Ich generally is a self-contai ned nol ecul e

of doubl e- stranded DINAgass¢geladefeys toh INK t@kdgdequshtgorsegrhdrabf DNA thetadi | y

accept additipnal (foreign) and which can readily.introduced into a
suitabl e hog?d%ts:gir ! CRPE aé’fﬁmﬁ‘éﬂi C?}T?VEWS‘EE’T“‘YWHI ﬁ‘?ﬁ%ﬁe{ﬁ%‘ﬁw and fungal
vect or s, shayigesbheRcHQus rdshRUoh Sifes bRMebigRU t®nsaRIARionOf eRaSk @ nklk @ vari ety
of eukaryotic and prokaryotic hosts. The term "host cell"” neans 15 any cell

of any or gaRiopefieaing frams feerliy forsigailN /A i, intertethalion Auaeregedifionsitesed or
mani pul atedﬁfaﬂe@% %;ﬁaﬂ&ems&m %@&ecf&m@o?ﬂ@%gam&ﬁtﬁm cel . For
I y ated to

exanpl e, a host ce be one that s mani pu press a particul ar
gene, a DNAtraxsniNhlcwgtoe DN, A acegment e saquencearf DN Yuming inested oedddsd can furt her

be used for reeni ng or other assays,that re.descriped,ipnfra. Host cells
ey beC cur t BRG ST 4 e Phpreon et s PR o N e i e
(e.g., aotraps gﬁmb&oﬁmnﬁhsnﬂﬂ”,avhﬁdha%aﬁérﬂn/cibysélf-mthe@m dfdbible-The term
"expression systeni. means a_host cel| and conmpatible vector under suitable

condi ti ons, snged YA, pevallpeihagtstsl origs that gsp sedibnaceertegditional fhrefes) BNn  DNA
carried by HEE L re A st QR 6 d il cNRsIIRR! AQSEL nnfBUIER YockitP! e5s1 On

systens include E. colil "host cells and plasmd vecfors, I1nsect host cells
such as Sf 9jnchidingpiasBitl ol flrsgabivattd2§ hBadwboddserited faaemicstiorDmd®ophi | a cel | s

Schnei der cells) and expressjon syste n | iap host., cells and
Voctors.  Fof s RLe vEsIgE ek o g kil hontS piisrens Byl el Bpns, &5
celI's. @ heanydelltodbhyCoridnd thati§ bdlelgedCHIGNIGRYE lt@nstbigled, &6Wh $r usd§34 (human

ki dney cells), npuse primary nyobl asts, and NIH 3T3 cells. The term
"het er ol ogofgnippiated ianyovay fehp piedudtion ob3 substapae iy shasil. For graannls, a hgg

occurring. EQ{ m&y G e Shat Es*lﬁaxﬁ}fi;'?\ﬁ@d% e;éﬁe}\é& At ﬁﬂgpgén‘é,daeﬁll\lggg l@ﬁkﬁ&%u ence

nol ecul es that ‘“conprise an r sequence "an etero

whi ch i s not ppdein oren dnirgme. r IRMAcalb garefuctber be ms¢dHpsscoening et otherthwesaiether ol ogous
RNA sequenc gre rdggc%{)ésd ltn a.a ﬁo%lsvl\gay()bze/ c% 7rlé§ inpvcz;z:rrc/) (l)JrS cgn]é/og 7m5ogezcells in a non-

20 human animal (e.g., a transgenic animal or a transiently transfected animal).

The term "expression system" means a host cell and compatible vector
under suitable conditions, e.g. for the expression of a protein coded for by foreign DNA
carried by the vector and introduced to the host cell. Common expression systems include
E. coli host cells and plasmid vectors, insect host cells such as S9, Hi5 or 82 cells and

25  Baculovirus vectors, Drosophila cells (Schneider cells) and expression systems, and
mammalian host cells and vectors. For example, OSCAR may be expressed in PC12,
COS-1, or C,C,, cells. Other suitable cells include CHO cells, HeLa cells, 293T (human
kidney cells), mouse primary myoblasts, and NIH 3T3 cells.

The term "heterologous" refers to a combination of elements not naturally

30  occurring. For example, the present invention includes chimeric RNA molecules that
comprise an rRNA sequence and a heterologous RNA sequence which is not part of the

tRNA sequence. In this context, the heterologous RNA sequence refers to an RNA



-30 sequence that is not naturally located within the ribosomal RNA
sequence. Alternatively, the heterologous RNA sequence may be naturally

| ocated within the ribosomal RNA sequence, but is found at a location. in
the rRNA sequence where it does not naturally occur, As another exampiie s
het er ol ogougo Nvigef ers to DNA that is not naturally | ocatpgshnsbd,t he cel |
or in a chronosonal site of the cell. Preferably, heterologous DNA i ncl udes
a gene foreign to the cell. A heterol egbus expression regulatory elenent is
a regulatory elenent operatively associated with a different gene that the
one it is opwusidestis noasmﬂ:aloeajed/wvtﬂﬁn'rfhfv rﬂnaﬁqmaéRNPthumcﬂsAl'tmtimbf and
"mut ati on” e t e chan i L er| a g,, DNA or
any process%%gte oqgﬁogﬁ]hgés%g nFEfm&f ralgrel (&;\ ‘gﬂnnl'ﬂlieé‘l a!lljgje\@ gene

nmut at i ons, |sasqum:epﬂmisfmmﬁaw¢¢cuﬁ@ 1(1eheg:RNAmeu@egwmeﬁ)does‘noangemﬂyl s altered,

an ene or DNA ar|5|n ocess, .and any expression
prgdgct (e. geeur anoﬁl?‘e& %’W 6@36?*8@&91\18%1@ lPrB‘Efl“I%F’é%g’d%@ dor DNA
sequences Themb 84 br M%rdhﬁﬂﬁosomﬂlf’syte at®ecde Hee%l Onekddlbgctis®nea HRRdEd £d Or

al tered gene, DNA sequence, RNA, enzyne, cell, etc.; i.e., any kind of

mut ant . For gen@afﬁrligl% to ﬂﬁ@elfbl‘ éélemolcigwwre@ﬂorr whulatery element issyreghldery” chi mer i c”

RNA 1m0l ecul ef Lo GA b36ial HNAIBRANEAGE ibDAL oheie M dBLE0uPY | nSerting a

het er ol ogou equence y par equence or is
not nat ur al laysocibted svithdh @tturtthe position of that rRNA sequence. Such chineric

RNA sequences, as wel NA and genes.that encode t are also referred
to herein as "mtant’ +1'§’é?:fﬂ’én€’é‘?m 289@“%*&%%@%}? eteety gle[ghqupmgene tic

"ol i gonygl eqiatedil, e, ?eiﬁm ok Qnyapraéégfl leBhafsinthr resdR BE§Rh b ¥hige aThib BRAMes O,
preferably at |east 15, and nore preferably at |east 20 nucl eoti des,

preferabl y seerpytaionsdn whish the silueore (@es DNPheguange)wi B gPef ig altdred, ey gengenomi ¢
DNA nol ecul ¢ ﬁ{g}@ r nﬁ&é gene MRNA,
cDNA, or ot her nucl efrc aC| %ﬁatm?l e%g?t ?Q)l Efgsgl Bfaﬁgag g é | abel ed,
e.g., wth 3&&61mux:émphe)@be§resnedﬂﬁammdifﬁd>gérd%m sdqueme.aTlheaabmh ‘vagiagh as
biotin or a fluprescent dye (for e | e, 3 5 h een covalently
conj ugat ed. ™ agﬁge EWB(B‘B]“%@W%“&MI‘%@Q rﬁ%@%%@’&?&a@ ' FEYREed as a
probe tQSdet:eptexct he. Qﬁ?ﬁiﬁﬂ%ﬁmﬁfanﬁ F&Hé‘v)laﬁip& ﬁﬁlpﬁbsedt ﬁhv@ﬂ%dlerateefmgfétaa%et

ol i gonucl eoti d clgone or both of | abel ed) can be used as PCR

primers, ei tﬁemcfl '&NA motvcwlgs thai qompeﬁﬁgmngﬁA wqienegyielis algfreddsdngrrtingra t o

detect th
embodi rent , aoRes ARl G prtha T R SRR O R R b |
W t h an OSCAhfRatelNA th@bcemﬂne);f thaerRN A bdqyencel Bgrhrehinteeio RNKe seqaeeep ne pell el

synt heti cal | referaply nucle ci d synthesizer. /Accordingly,
O|y| gonucl eomgndcgﬁ es at enco e?he aiso rete e% toyxerei?l as"mutant" sequences. gy

As used herein, the term "oligonucleotide" refers to a nucleic acid,
generally of at least 10, preferably at least 15, and more preferably at least 20 nucleotides,
preferably no more than 100 nucleotides, that is hybridizable to a genomic DNA molecule,
a cDNA molecule, or an mRNA molecule encoding a gene, mRNA, cDNA, or other
nucleic acid of interest. Oligonucleotides can be labeled, e.g., with **P-nucleotides or

25 nucleotides to which a label, such as biotin or a fluorescent dye (for example, Cy3 or Cy5)
has been covalently conjugated. In one embodiment, a labeled oligonucleotide can be used
as a probe to detect the presence of a nucleic acid. In another embodiment,
oligonucleotides (one or both of which may be labeled) can be used as PCR primers, either
for cloning full length or a fragment of OSCAR, or to detect the presence of nucleic acids

30  encoding OSCAR. In a further embodiment, an oligonucleotide of the invention can form
a triple helix with an OSCAR DNA molecule. Generally, oligonucleotides are prepared

synthetically, preferably on a nucleic acid synthesizer. Accordingly, oligonucleotides can



WD 02120718 PCTI USO01/ 27502 -31 be prepared with non-naturally occurring
phosphoest er anal og bonds, such as thioester bonds, etc. The presgnt

i nvention provides antisense nucleic acids (including ribozynmes), which may
be used to inhibit expression of an OSCAR gene or its gene 5 product. An
"anti sensewyglghg acid" is a single stranded nucleic acher 8By € Which,
on hybridizing under cytoplasm c conditions with conplenentary bases in an
RNA or DNA nolecule, inhibits the lattdr's role. If the RNA is a nessenger
RNA transcript, the antisense nucleic acid is a countertranscript or

MRNA- i nt er f erBremgrasoniti momenatuaally osowtiog phosphester anglop berdsntucly agthingster' ant i sense”
broadly i ncLéﬁQg%cRNA-RNA interactions, RNA-DNA 10 interactions, triple helix
interactions, ri E)(')zymas and RNase-H nedi ated arrest. Antisense nucleic acid
nol ecul es can be encdtiedrebynt invertivapbivides intipense nhdeic axips @sdudip i n a cel |
(e.g., US. Patent No. 5,814 0,.U. S Paten 811, 234), or

al t er nat i vell§PARE) %@FPE‘&Yg"p‘r‘%gg}IBEHE;‘/‘%‘RTF%‘PW&P}’\@S?@R&G}“ ?I’é).geﬁ%t ent No.

5, 780, 607) . pictier AS PAikINsE n@IAERi®Ss fhingld BitdnsansRlei iEin6lead dnivh) gcul es of
the invention are provided inff-a, 15 Specific non-limting exanpl es of

synt heti ¢ ohybgidiringlvadericeplagmigicenditiey m%womhrr@mm}v@mﬁ ipAn ﬂNé\l Q;%Ai n

addition to -0l L Qe DL efd i %WN? | cl eoti des

t hat cont ai rr?“éﬁ%%%ﬁ%@%ﬁﬁ?%g eerHﬂ E'p}EFosp o‘??st[eﬂg?Sg%l me t§/aln9‘lb4‘?gsp onat es,
short chai namgiséngé nucddic aydisaziokoytértrameepton RN A-imdefegiag canplsenthryatelcio
heteroatom c.or, heterocycljc.intersugar Jin st pref e those
W th O N ALty Sy e raig el o S fions H0ADIA ©

CH2- N( Cii®) - ﬁicegadabns,qf%lmx@n%@da&, dnd REsdeD ARG afedanER. AhBERNOI est er
is OPX2-0CH2). US Patent No. 5,677,437 describes heterogaromatic

ol i gnucl eoshusk1q scitkagleeulesan by greaded yagpepmbrinagh gsup for cEprESiqTi ing ool terfbgen  can
al so be use b 2014 b Bk 5S : s. 5,792,844
e e P L e e L B s T Rt
plh_os phor Iot hjtnp%mmrﬁmeﬁﬂaug (mgrﬁhsl. _Bmmglonﬁﬁso,m ?Othm;/sipséiﬁu ?ﬁhmspiﬂ Igft v

ol i gonucl eot i des vi ng. nor phol i backbone structures . S. Pat. :

5. 034, 506) SISt Fie LB HEES! U SRE R BER VL. nucl of ¢ aci d (PNA
backbongs the phosphggdigst fin-Ragikbexenpds of kthet bEAEIEGIe) Sfididkd be
replaced with a pol yani de backbone, the bases being bound directly or

i ndirectly W ipvatieniaclude ineddiionte the nyeleie peid mogfigpiieseribedkpitsne (Ni el sen et
cont ai n subgi g agicotittPhow b Bio Wb ficd s PORHE! FEHERR S %1 ¢ e
2' posi t i onshoffidhaifehlkylSGHS cloklkylOBMNrsugar linkages or short chain heteroatomic or
heterocyclic intersugar linkages. Most preferred are those with CH,-NH-O-CH,, CH,-
20  N(CH,)-0-CH,, CH,-O-N(CH,)-CH,, CH,-N(CH,)-N(CH,)-CH, and O-N(CH,)-CH,-CH,
backbones (where phosphodiester is O-PO,-O-CH,). US Patent No. 5,677,437 describes

heteroaromatic olignucleoside linkages. Nitrogen linkers or groups containing nitrogen

can also be used to prepare oligonucleotide mimics (U.S. Patents Nos. 5,792,844 and
5,783,682). US Patent No. 5,637,684 describes phosphoramidate and

25  phosphorothioamidate oligomeric compounds. Also envisioned are oligonucleotides
having morpholino backbone structures (U.S. Pat. No. 5,034,506). In other embodiments,
such as the peptide-nucleic acid (PNA) backbone, the phosphodiester backbone of the
oligonucleotide may be replaced with a polyamide backbone, the bases being bound
directly or indirectly to the aza nitrogen atoms of the polyamide backbone (Nielsen et al,

30  Science 254:1497, 1991). Other synthetic oligonucleotides may contain substituted sugar
moieties comprising one of the following at the 2' position: OH, SH, SCH,, F, OCN,
O(CH,),NH, or O(CH,),CH, where n is from 1 to about 10; C, to C,, lower alkyl,



Q(CH2) "NH2 or Q(CH2)"CH3 where n is from1l to about 10; C to C 0 lower
al kyl, 4 i WD 02/20718 PCT/US01/ 27502 -32 substituted |ower alkyl. iat/kariyl
or aralkyl; d; Br; CN, CF3; OCF3; O; S-, or Nalkyl; 0-, S, or

N-al kenyl ; SOCH3 ; SO2CH3; ONO2; NO2; N3; NH2; heterocycl oal kyl ;

het er ocycl g kpyls; ami noal kyl ami no; pol yal kyl anuno; subgiitsfdss! Yl a
fluorescein noiety; an RNA cl eaving group; a reporter group; an
intercalator; a group for inproving 5 t-B& pharmacoki netic properties of an
ol i gonucl eotide; or a group for inproving the pharmacodynam c properties of
an ol i gonucpahstifuttd lowerdlkyl, hkarys onpsalkyli@ln By BEGHHOEF0-a¥-, ong¥-ebel; Ores.

a i gonucl eot 3 3 a g hWeti:C uch as | pbutyl s or other
carbocycl i c§ ’gﬁﬁpﬁrﬁg%éegﬁﬁt}géggé%ﬁ?%ﬁl@%y%’?rjfi ?terﬂfl}lgfoég?ﬁde uni ts having
nucl eosi des heteobyeloatitaa; meesulisilatino; @ylyalitylaminogsidemacdelyl; tafjuatedicite and
uridine, such,as iﬁg@r}e, .may be 10 used in an oligonucl egtide nolecule. A
nucl ei ¢ aci &b ar ?Ea““f%/%?‘i‘ﬁdﬁi%{’ﬁﬁ%"gr?‘@’ Anigterratatery 2 BOMR I dpproige ecul e,
such as 3 el¥pnadtBBAThicMpertRE of INDligRRoAdS bPYLBup tdr 2PRYinf @em Of the
nucleic acid nolecule can anneal to the other nucl'eic acid nolecul e under

t he appr opr Phar@acodeamic preperyies ofteaapbeenaclgetideatnd ol subisbivents hivingstimidaigt h (see

Sanbr ook et . 11t I.0RI.¢ strength
determ ne t ﬁfgjlpﬁrg? Sf :@g@ﬁ%ﬁg&% &@%gél%dyl%?? g%xa%?%ér?sgl@%%% éﬁc&hﬁﬁ:ﬁsﬂog%& efs:cr eeni ng
f or honol ogearboagelids éh placcifdlss penwfiuratosy! pgeipc Wublgbiidedinahivinp metzosddsi ons,
corresponding to a Tm (neltjng tenperature) of 55 C can he used, e.g., 5x
SSC, 0.1% S ?rfg@mﬁwsﬁgﬂﬁ’ﬁ@n e 1 UAgR s nenne, iy 85E ' 0. 506
SDS).  Ypdepalien st s1idddeNeotidBidciezat i on conditions correspond to a higher
Tm e.g., 40% 20 formam de, with 5x or 6x SCC. High stri ngew g%bri di zation
condi tions correspond nucleit Aeid iotiaels is “iylyridizaple” tossbenayria abéd malkcde, 6x SCC.
SCCis a 0. 0 - CJ t i di i I . the two
nucl ei ¢ aci é@c M@Eﬁ%ﬁﬁ ’ E%ﬁ:rop e]r?eN%T g#%ﬁﬁs‘g%e&?ns?%? &éﬁ{l%d?é%gg@%éﬁcg?%g&%n t he
stringency efolectie ciryhmed it thiciotrer nudabmmidihelsculbeideethn apmspdatadcoadpiossefbl e. The

appropriate stringenc or hybridizjn ucl ei c acids 25 depends on.the
Tength of ¢ HETIEE A bitae N EREh g EEOT ¢ o Bian L i FORCS, ab) es
vel 1 knqyn ighpeR@rdfitd iofio Qtrép@adc@drmin el Qi 8Pl ofthdybRbizbiiond FopONDI 0gy
between two nucl eotide sequences, the greater the value of T. for hybrids

of nucl ei c ateliminaeaserasgingioreomolngquiatiglers aciihdow efriagengs helbridigation y _
(e orPony a0l AR AR o (R i e ¢ Bt a0 dgcseases i

SSC, 0.1% SDS, (.25% milk, and no formamide; or 30% formamide, 5x SSC, 0.5% SDS).
Moderate stringency hybridization conditions correspond to a higher T,, e.g., 40%

20 formamide, with 5x or 6x SCC. High stringency hybridization conditions correspond to
the highest T, e.g., 50% formamide, 5x or 6x SCC. SCC is a 0.15M NaCl, 0.015M
Na-citrate. Hybridization requires that the two nucleic acids contain complementary
sequences, although depending on the stringency of the hybridization, mismatches
between bases are possible. The appropriate stringency for hybridizing nucleic acids

25  depends on the length of the nucleic acids and the degree of complementation, variables
well known in the art. The greater the degree of similarity or homology between two
nucleotide sequences, the greater the value of T,, for hybrids of nucleic acids having those
sequences. The relative stability (corresponding to higher T,)) of nucleic acid
hybridizations decreases in the following order: RNA:RNA, DNA:RNA, DNA:DNA. For

30 hybrids of greater than 100 nucleotides in length, equations for calculating T, have been
derived (see Sambrook et al., supra, 9.50-9.51). For hybridization with shorter nucleic

acids, i.e., oligonucleotides, the position of mismatches becomes more important, and the



30 hybrids of greater than 100 nucl eotides in |ength, equations for
calculating T. have been derived (see Sanbrook et al., supra, 9.50-9.51).
For hybridization with shorter nucleic acids, i. e., oligonucleoti dé&f ‘tihe
position of m smatches becones nore inportant, and the WO 02/ 20718

PCT/ USO1/ 2¢aPemag | ength of the oligonucl eotide determ pegyidipsppecificity
(see Sanbrook et al., supra, 11.7- 11.8). A mnimumlength for a

hybridi zabl e nucleic acid is at |east abbut 10 nucl eotides; preferably at

| east about 15 nucl eotides; and nore preferably the length is at |east about
20 nucl eot ledgth of Bejoligenuslsetdef determimpoid spegificityt(bee Sambmoker ahdwarrd, 11.7-

hybri di zat i ongi t.] " f f .C.,and. uti.li zes .conditions
22 Set 1 ort Bbp gyl enceh B Bl dgfls iRl o 53 Bl 10 BERGEREET 11 TO0
preferred ephtdibheateast dboutTif riusle6itdet;. and moze prefpmblyfthelength ddit testtaboitRgh
stringency” @%&rs to hybridization and/ or washing conditions at 68C in

0. 2XSSC, at "FKEUAR- 5005 f or mami de, 4XSSC, or under conditions that afford 10

level s of hybridizat g8 spaificeMiBBimenD Q5 RS HAdiduadss cRlidagy of these
two conditions. Suitable hybridization conditions for oligonucleotides

(e.g., for T&s ponbicofent Coridptilise sorditions ppiat Hrthapbeve: ippemftreds omewhat
different t - f - | h. i i : . l:l 240 cDNA) ,
because of %@o%@?n&b%%gpgﬁliﬁsé? arl'{'f%r\%\g#e(fenngﬁf ﬁﬁ%@%ﬁtgg&gﬁ%‘?ﬂe@g}égause t he

mel ting t enpecidicembodiment, Igjgnstdhgeoty”defsrsws hybridepéordandror Washiddbednditighh of t he

O o G BRSSP b AR P b ARG oo
t enper atior efevelByf hydeldiZdida dobivhledido BRSSCoREVEDIMAS Skl R Bdse tBcdadltfons, 17- base
ol i gonucl eotides), 55 C (for. 20-base oligonucleotides) and 60 C (for

23-base ol i gonucl eot i éahle hyridiastion ¢pnditionslior eligonydeatidpy@g.der condi ti ons for
ol i gonucl eot: i 1 i Yo sRdl / osphat e,
or other contfirr e edfialit of. fH Ry st AR e A B RotaR
Pol ypept i desudBsCAiRIsge.zy b plengih s DA ) Heeaupss eshadligonvdattidesh loavee meltihi ned above.
One preferred OSCAR, pol ti.de conprijse sequence of ,about 264 am no

aci d resi du@glpfﬁmﬁgﬁ%@}%{%ﬁ&%ﬂan%ﬁe@g%ﬁm ‘if‘”ﬁ?ﬂ“gﬁﬁté&é “glitl S?Pép&lﬁ‘ééﬁ de
sequencgst hahgthsf SR QUEorkR]caHAd R Rntd ifv@fica eRabldhybeidiiton thilpanated §4ll

enbodi ment an OSCAR pol ypeptide of the invention nmay conprise a sequence of

about 248 afitidensedias rpa e eleanpudestide molaeesdiseds Frsmplancicmperapresanaynal
peptide seqyeprq (f%lcig-m% é(l?gggﬁéflgﬁﬁes?,f48?"a?f0} W-bgﬁ%ﬂg&{ma%&id }’gsh%v orPr edi ct ed

nol ecul ar wel ght's | cul a rom t’hei r "am no aci d sequences) of about 28.7
kDa and 20-base oligonucleotides) and 60 °C (for 23-base oligonucleotides). Exemplary suitable
hybridization conditions for oligonucleotides include washing in 6x SSC/0.05% sodium

20  pyrophosphate, or other conditions that afford equivalent levels of hybridization.

OSCAR Polypeptides
OSCAR polypeptides of the present invention are defined above. One

preferred OSCAR polypeptide comprises a sequence of about 264 amino acid residues in
25  length and preferably includes a signal peptide sequence that is about 16 amino acid
residues in length. In another embodiment an OSCAR polypeptide of the invention may
comprise a sequence of about 248 amino acid residues in length and does not include a
signal peptide sequence. The polypeptides of the two embodiments may have predicted
molecular weights (calculated from their amino acid sequences) of about 28.7 kDa and
30  about 27.0 kDa, respectively. In still other embodiment, an OSCAR polypeptide of the
invention may be modified, e.g., by glycosylation. In such embodiments, the apparent

molecular weight of an OSCAR polypeptide may be different from the molecular weight



30 about 27.0 kDa, respectively. In still other enbodi nent, an OSCAR

pol ypeptide of the invention may be nodified, e.g., by glycosylation. In
such enbodi nents, the apparent nol ecul ar wei ght of an OSCAR pol ypepti de nmay
be different fromthe mol ecular wei ght WO 02/20718 PCT/ USO01/ 27502 1,34

cal cul at ed yoddpsam no aci d sequence al one. For exanpl ep },ﬂs(gh%gﬁ’f‘ed“
enbodi nents an (OSCAR pol ypepti de nay have an apparent nol ecul ar wei ght
(determ ned, for exanple, by SDS-PAGEf346f 35 kDa or 40 kDa. As noted above,
t he OSCAR pol ypeptides of the invention can also be 5 characterized by

t hei r expr esal¢watedlat itseming acid stquensk alone. disr kxamile) ipprefermed emboditbms @SCAR

genes and ¢ oducts, of t.he invention.ar re ably. expresse nly in
ost eocl ast ?gﬁﬁ;&;rpoqwe?tﬁdetlﬁag h@)‘(’%%npftlp gt 01Tglcosatr 35{[1?@&%%?1@413 S*HuR ’%y

mani pul at edSD8-RAGE)afgo kidag4td kD4.he met hods described bel ow, to express
OSCAR pol ypeptides. In particular, th CAR pol ypeptides of the present
i nvention preferably Paﬁ'lg’t?‘ﬁcﬁbolé‘i(&eé%ic_eﬁip YWPH&?S Oﬁgﬁéf“f?_&wlb%n&bgf’ib@ed cells,
10 i ncl ugi ngniRehRRNROGS 8XfedRn dhtdm & 5@bdISst cdIR. AR, tht DECERCAR

pol ypeptides of the ‘invention preferably are not expressed in other cells
or tissues efncapndogegeaniodnsts phibe waentign atsuretprably expressedionly inasteotlast cilistney,

brain, heart,. LiV i | S
under st ood, %th\ﬁ/ee vegt%ptlto ﬁ ngﬁc&%ﬁﬁﬂ%ﬁ{% 2?)%@%@%@%5’ ’ %%C\ggjﬁ?%ctéﬁ%n%%}h%des
expressed byesclibsldbehmd tadxperss OSCARIppppeptidhe rlia patichlac élel GSGATR pblypepsifiar med,

e.g., wth a,]5 vector that contains a nucleqtide sequence encodi an OSCAR
bol ypept i de OF A BIeCBEREREV\ERFAT M A% H6f expHa g B B ey gvagsells

charact epi zggaihg nhRRIphaged 86d ddnfrilk Q86 in\4idien, kb @%mwwpﬁ&m&ﬁe
pol ypeptides can nodulate the maturation and activity of osteoclast cells,
as denonst r &vertionprefprableeanol exprespadrin gtherrnstls endisayss of an erganigrindindieg at i on of

OSCAR pol ypent.] . i i tﬂg gﬁt I and 20
activity of ﬁgtsdtoggl@?tgéttot‘@%ﬂegﬁ ‘?’%&” %@P ’g}% %%tﬂgrgf ﬁﬁ%ﬁnééx np ég,ﬁ%{]llaﬁ)dd;creased
nunbers of ixmphbowe | leatuaderatsdd bowvast, it DSEAR polipeptides eSthn avetfonosdyesbl ast
cells. Wiile not w shin o. be bound to apy partjicular theory or mechani sm
of action,  FiPTSedlal g aae ChsRecL GO VBT TR e PaEs T ESPREEBv AT i nd <o an
OSCAR | iigandeqdasraktid 6@flailya hlkfeotdd @Q@nﬁ@énc@ﬁhé%OS@ﬂRrbo%%eﬁﬁ@AR l'igand will
ordinarily bind to an OSCAR £ol ypepti de expressed by .- osteocl ast cells so

that maturation of tHhHasOYsARpelreptidesef the inveniiergneedso berlisractpyjzed by
e on. o . . \ e ; ih
Soo et onal - ARt a Hilipite (I8Nt RSO A BLE) Bllafioh 'S |

ost eocl ast el dctivitdfiostenalbst eellsyas detmen@sEAR the Expaplts, dga. dor edeenpleyvient i on,
when expres %u%ginistration of OSCAR polypeptides of the invention can decrease the maturation and

20  activity of osteoclast cells (as determined, for example, by decreased numbers of
multinucleated osteoclast cells) in the presence of osteoblast cells, While not wishing to
be bound to any particular theory or mechanism of action, it is believed that such
polypeptides competitively bind to an OSCAR ligand produced by the osteoblast cells.
Such an OSCAR ligand will ordinarily bind to an OSCAR polypeptide expressed by

25 osteoclast cells so that maturation of those osteoclast cells is induced. Thus, by
competitively binding to the OSCAR ligand, the administration of the additional OSCAR
polypeptide actually prevents the ligand's stimulation of osteoclast cells.

Alternatively, the OSCAR polypeptides of the invention, when expressed
by osteoclast cells, can also be characterized by their ability to increase osteoclast

30  maturation and/or osteoclast activity upon binding with an OSCAR ligand.

In one specific embodiment, an OSCAR polypeptide of the invention
comprises the amino acid sequence set forth in FIG. 1C (SEQ ID NO:3). This murine



by osteoclast cells, can also be characterized by their ability to increase
osteocl ast 30 maturation and/or osteoclast activity upon binding with an
OSCAR l'igand. In one specific enbodiment, an OSCAR pol ypeptide of; £
invention conprises the amno acid sequence set forth in FIG IC ( EQ“ID
NO 3) . Thi sygaabnnie WO 02/ 20718 PCT/ USQO /27502 - 35 OSCAR petvagRidse

conpri ses sequences corresponding to at least five distinct donmains: a

si gnal peptlde sequence (conprising am3fe acid residues 1-16 of SEQ I D NO
3); two Ig-like donmain sequences (conprising anmno acid residues 17-122 and
123- 228, re9pebRippbippptidsrrompdses EPQNENCE) corgsponding trestticaatiévedistmidogainsence

(conprising a ?ig]li? B%Ptée §é:cfugncre r?g)gﬁi%g é%?nxgza&?d rggldu%gg 1'6%f %‘E 312) N&

cytoplasm c am no aC| resi (??Ies (248 264
of SEQ I D I\l@]ik)edoiriam ﬁqumcmr(emmﬂmglaaﬁnotdnel resadMesdﬂam and 31228 nunbers

specified for deljnea of , t hese, domai ns are roxj mate. I n another
speci fic enBoRf° T °n§'ﬁ%ﬁ(g§bo? %@B‘ﬁ‘%’éﬂg? IP%S‘?C]HWHE&&?PI‘ST@ WFHbri ses the
anmino acsd s&gkeacs 226-247 BESEQ 1@&@3 Rad MEﬁB}SIhéﬁﬁc tailMoRRAlT de§itnds . the present
invention provides at |least five isoforns (I , variants) of a human OSCAR

pol ypept i del{compegieeg yminp aeid sesidugs (248-2p4 @fcﬁﬁfblmypé?r)n ligs undeestapighdithean OSCAR
isoform (s human OSCAR
i soforrn (Sﬁnn]p S H%&du@ EF’%&E Cﬁi@ fdr'&elEE%r*% %ﬁ ese%ﬁﬁaﬁg%ﬁ human OSCAR
i sof or m ( setppri@xithiite] n FI G 5B and in 15 SEQ ID NGO 11), human OSCAR i sof onn
S 1 (set forth in FI OSCAR i sof orm
S2--(set forth in FI rél?'neﬁlti ﬁ"@ﬁ%ﬁeﬁ N{})Ségﬁ&h@g@ﬁgggﬁ\%ﬂ? %hus, in
one par iy cubd OFrﬁmﬁdhrﬁﬁletacme@S@%fmbmmosmﬁ fypbiele. TyLdul@Ntheonpri ses
the amino acid sequence set forth in FIG 3B (SEQID NO 7). This 20 C 18

human OSCARPIcEsst igMention ppvidse 8t leastiiesefarms i ¢. ofg bumanOSCedst five
disti nct %a%eaﬁﬁoar@§egmgnt9%e&+@§e&gﬂa%ﬁ%§ e OB PIBCAUR Bty 1 ST dues

1- 18 of SE onmal n sequences onpri sing am no acid
resi dues 19fcth3n KHG6L 3ahd i 38() IDSSPEL tha(éll@humaﬁ OSCAQ is&ohlﬁf(seﬂ)‘o;than FIG.

SEQ 1D No: 78 ananan REPRnfe CiERRharrar et B e R P &8 amino
aci d regs dugsQB NGB, mmm(tm}i@mnsﬂ(gumlhwcmﬁmuh@EQemimizsent an

GSCAR pol ypeptl de of the invention conpri ses the am no acid sequence set

forth in Fl EndiBmas@SCAR isefogn S2 (et fortrisF K28R and in SEQ ID NO: 27),

respectively.

Thus, in one particular embodiment an OSCAR polypeptide of the

invention comprises the amino acid sequence set forth in FIG. 3B (SEQ ID NO:7). This
20  C18 human OSCAR isoform comprises sequences corresponding to at least five distinct

domains: a signal peptide sequence (comprising amino acid residues 1-18 of SEQ ID

NO:7), two Ig-like domain sequences (comprising amino acid residues 19-123 and 124-

229, respectively, of SEQ ID NO:7), a transmembrane domain sequence (comprising

amino acid residues 230-248 of SEQ ID NO:7) and a cytoplasmic tail domain sequence
25  (comprising amino acid residues 249-263 of SEQ 1D NO:7).

In another particular embodiment, an OSCAR polypeptide of the invention
comprises the amino acid sequence set forth in FIG. 4B (SEQ ID NO:9). This C16 human
OSCAR isoform also comprises sequences corresponding to at least five distinct dornains:
a signal peptide sequence (comprising amino acid residues 1-18 of SEQ ID NO:9), two Ig-

30 like domain sequences (comprising amino acid residues 19-127 and 128-233 of SEQ ID

NO:9), a transmembrane domain sequence (comprising amino acid residues 234-252 of



OSCAR i sof orm al so conpri ses sequences corresponding to at |east five

di stinct domains: a signal peptide sequence (conprising am no acid residues
1- 18 of SEQ ED NO 9), two Ig 30 Iike domain sequences (conpri §ihgisam no
acid residues 19-127 and 128-233 of SEQID NGO 9), a transmenbrane domain
sequence (@@®RHAEENG am no acid residues 234-252 of WO OgépdbiSs02

PCT/ US01/ 27502 -36 SEQ ID NO 9) and a cytoplasmc tail donmai n sequence
(conprising anmino acid residues 253-26%-of SEQID NGO 9). In yet another
particul ar enbodi ment, an OSCAR pol ypeptide of the invention conprises the
ani no acid §@‘§J&@ﬁ@é9b@@&f%¥°ﬂ3ﬁsm}ﬁiﬂl émweas@@ fcompidsing aminopRid resiiu€ 0 human
OSCAR i sof o548, %73095% ? sequences corresponding to at |east five

di stinct domains: f9zepti de sequence (conprising am no acid residues
1-13 of SEQ ID NO ][ﬂ)fet anmherlpgrtichheemlmdhhent,aaq)mmepolymﬁmd:ﬁheng am no acid

Ceauence ( cBNERICEFiPee s shirteer gatne orgin Bo  SETRERA O 2o

cyt opl asgi cCl@hlmAADECAR SREH R oHPHRS s u@l&eﬂ&arﬁéﬁ@dﬁ@u@%&l&@ﬁﬁ@es 238-252
of SEQID N ,11). In yet another particular enb ment, an

pol ypept i dedighinct %ﬂm{ismﬁe%qabl?ﬁpéé‘?ﬁfﬂ?@é% (cprgrising #ning aeid residhoehd 2088t or th i n
FIG 24B (S QH%QJ F domai n
found in the a?géﬁegél%{%%%m@r%g%ﬁ%e@@l @néé@d%ﬁ@?ﬁ%ﬁ?”@éﬁﬂ?cul ar
enbodi nent , 182 IGSCARQIDI NP dp). iadensofenttiane domaiastquenceciomppiiseesantiheaadn no aci d
sequence set forth.i.gQ. F ) D NO, 27 Thi s enbodi rent . al sol acks

t he transm%ggﬁgl%gﬁgpt%%ﬁ%q‘ﬁggﬂ %BQ}%SHH%?@WB’QH’ SCUTRECRERTYIE | n ot her
enbodi memt SamiaB a&&%ﬁu@@imtdeEQQDNd)QJ nvention conpri ses 20 the am no
acid sequence of one or nore indjvjdual domains of a full ngt h OSCAR

pol ypepti de such as thEetRpPthennafigilar exedmogns W@&Apdﬁ%lme@fl i in FI GS.
1C, 3B, 4B 1n5§1t10§%%’1 gsigﬂzuéﬁﬁ?cgd}?d &iﬂéﬁééﬁ@ﬂh%ﬁf@ﬁi’. §EIQ§DSI3éO f25?5 27, 29

and 31 respecti vel CAR pol ypept

i nvention i ki an.iboqambl)tﬂmks ﬂde@nmbngleainmamrﬁ)md inthechbeegdmsertbedcor r espondi ng
to the si gnal nce domain, either 1g-like domain, 25 the transnmenbrane
domai n or tfB cﬁ’gﬁasn‘ic domai n descri bed above for any of the OSCAR

pol ypeptsdes set for tiydtanshé? paiceBendbodinend ad MECUIR pddplepRide tipept i des of
invention comprises the amino acid sequence set forth in FIG. 25B (SEQ 1D NO: 27).

This embodiment alsolacks the transmembrane domain found in the above-described

embodiments.
In other embodiments, an OSCAR polypeptide of the invention comprises

20  the amino acid sequence of one or more individual domains of a full length OSCAR
polypeptide such as the full length OSCAR polypeptides set forth in FIGS. 1C, 3B, 4B
5B, 24B, 25B, 26B and 27B (SEQ ID NOS:3, 7, 9, 11, 25, 27, 29 and 31 respectively).
Thus, for example, OSCAR polypeptides of the invention include polypeptides having an
amino acid sequence corresponding to the signal sequence domain, either Ig-like domain,

25  the transmembrane domain or the cytoplasmic domain described above for any of the
OSCAR polypeptides set forth in SEQ ID NOS:3, 7, 9 and 11. OSCAR polypeptides of
the invention further include polypeptides having amino acid sequences corresponding to
any combination of these individual domains. It is understood that the amino acid residue
numbers specified for delineating each of these domains are approximate.

30 OSCAR polypeptides of the invention also include polypeptides comprising
an amino acid sequence of an epitope of a full length OSCAR polypeptide, such as
epitopes of any of the full length OSCAR polypeptides set forth in FIGS. 1C, 3B, 4B, 5B,



the invention further include polypeptides having am no acid sequences
corresponding to any conbination of these individual domains. It is
understood that the am no acid residue nunbers specified for «deli téating
each of these domains are approximate. 30 OSCAR pol ypeptides of the

invention gl ude pol ypeptides conprising an am nopagiéhipagyence of an
epitope of a full length OSCAR pol ypeptide, such as epitopes of any of the

full length OSCAR pol ypeptides set fortd7-in FIGS. IC, 3B, 4B, 5B, WO
02/ 20718 PCT/ US01/ 27502 -37 24B, 25B, 26B and 27B (SEQ ID NCs: 3, 7, 9, 11,
25, 27, 29 3#8, 25B, 23 pet2 TR EBL ID KAS:3ehi% dh&5037, 2% adSIARSeolivedpAnde

br oduced andPRgt SRS CRRBSIVARRG (#oi AL Bion e SR RRand A s mg < ne
anmino acid asibodymey bé pradudeb@ARoertidhipeamibedysadsl IThigbolypégides 5 ant i bodi es
to an OSCAR protein, Preferably, an_epi conpri ses sequence of at |east
5, nore prefURAEILE thy aqugggggfgi{xezicg,ofggbgég,ﬁ&pn aéﬁiﬁ‘sﬁ@? i“%fllj‘l*’gsi dues in

I engt h.  FThugetibo@EEARNRIE VA Biokdh SPiBferabl}Car SHHERY doRprisdlaf seGRUERE 1SR 18RI t Opes of

an OSCAR protein preferably contain an amino acid sequence corresponding to
a sequence &fmere prefuahly at least 10,1820 25.0r, S0zminceapsd regiguesan lepgths Th), at | east
25 or at le ] FEl_EES) r i quence. For
exanpl e, in@gﬁigqo??mﬁ e‘%eg(réiﬁ‘gl‘ﬁE@n@%ﬁﬁ%ﬁ%@ﬁ&%@%&%ﬁe‘%%"?é?g"éé‘?s an epitope
of one of t hefRBG AR yrpapiho ded sebnck oorrd3pordingltecDsedh€hcedBat 14483t 5,211, 24B,
25B, 26B and 27 EQ .| D NOCS: 7, 9, 11, 25, 27, 29 and, 31 spectively),
an OSCAR pgelaydgp‘{t fe&a? Iéoﬂﬂ?ﬁsggjs atigpston ot 5&‘%30 aminedniddetidnes Bétgﬁndi ng to a
sequence(of ORCAR @8®in sequedtbe. | IRAR Standdl, iderthi®Fedferldd enodinRABiwiRfin @k | east 25

or at least 50 am no acid residues of 15 sequence set forth in FIGS. |1C, 3B,
4B, 5B, 24BerippBis apgBitensdf 2aEr{tBEQSCHRNOBPERtidys set Brthin FIGS 1(33B, 48y and 31
respectivel yy. i her . i ein.t are, apong the
CBoAR  pol ySbi{Taeh. e TRAEERIDNGYE Abol, 2R A LRk 2. BT
provi de a clOSQAR podfpeptidattomipfised an ainb 48id stqueiiceantependih®e elyspendfiade

fort i Fl 2 S | 20 1 5). _Thi | ti, d
o e e coatated! tfeashich s Teasf B0l Bt et T ot deet Dpp i Tegigpsior | o
pol ypeptikde s&@bnck odt it i FIGS: 1&GH BB, R4D35E) 25%&5@ 2B nh NoReL 7al so

anong the OSCAR pol ypeptides of the invention. The OSCAR pol ypeptides of the
i nventi on aPsd,2nel FAlresgectinely). derivatives of the full |ength OSCAR

ol ypeptces (5 . SRR oo e Wl gS L =
polypeptides of the invention. For instance, the Examples, infra, provide a clone, referred
to as OCL178, that encodes the polypeptide sequence set forth in FIG. 2B (SEQ ID
20 NO:5). This polypeptide corresponds to the sequence of amino acid residues 161-265 of
the full iength polypeptide set forth in FIG. 1C (SEQ ID NO:3). Such fragments are also
among the OSCAR polypeptides of the invention.
The OSCAR polypeptides of the invention also include analogs and
derivatives of the full length OSCAR polypeptides (e.g., of SEQ ID NO:3, 7, 9, 11, 25 and
25 27). Analogs and derivatives of the OSCAR polypeptides of the invention have the same
or homologous characteristics of OSCAR polypeptides set forth above.
For example, truncated forms of an OSCAR polypeptide can be provided.
Such truncated forms may include an OSCAR polypeptide with a specific deletion. For
instance, in certain embodiments amino acid residues corresponding to one or more
30  domains of a full length OSCAR polypeptide (e.g., a signal sequence domain, one or more
Ig-like domains, a transmembrane domain or a cytoplasmic tail domain) may be deleted

from the amino acid sequence of an OSCAR polypeptide. In preferred embodiments, a



or honol ogous characteristics of OSCAR pol ypeptides set forth above. For
exanpl e, truncated forms of an OSCAR pol ypeptide can be provided. Such
truncated forms may include an OSCAR pol ypeptide with a specific del etion.
For instance, in certain enbodi ments am no aci d residues correspondl ng to
one or nore 30 domains of a full |length OSCAR pol ypeptide (e.g., a signal
sequence dowaimorsne or nore |g-1ike domains, a transrremb&m@@l;zdgﬁai n or a
cytoplasmc tail domain) nay be del eted fromthe amno acid sequence of an
OSCAR pol ypeptide. In preferred enbodi mdhts, a WD 02/ 20718 PCT/ US01/ 27502

-38 truncated OSCAR pol ypeptide of the invention is gne_ wherei n a
si gnal - sequé‘i‘iﬁ‘é‘te&MWPﬂ%[@%é‘éﬁ“ﬁ@“@?@&“b?oném adenaseaieRre dpmgin - one

whi ch does BelneeRRELS6r &hérws@%mov%@wr&s“ﬂﬂm& eo&&age%' zgfnsnﬂbod' ments, a
derivative is ffinnctionally active; 1, It capabeo exhi biting

one or nor e séquemeidomain. acti vities associ ated W|th a fuII-Iength wld- type

GSCAR pol ypepti de of I%x'lgrt négg‘iﬁl’ﬁg‘ﬁ A%e%? ﬁ%mogeﬁe{llc aCnSI an Rol ypepti de can

be prepared in which ion pro éi'n’'has one or
nor e charsac epabktolf eshibifing tve: @S&‘ﬁRﬁ;nﬁtuinylpemmeh&sso‘swrdd witlsa fuil-lpethy pelat | des

therefore repr i.ne of t.he OSCAR 10 pol ypeptides of the present
i nventi on. %p%ﬁd‘??ﬁtﬁ WGP¥pepti des include ones which conprise
a ful'l length, deri VaAlh%C&R&Eﬂ&&%ﬁ&a%@j%&%ﬂge?&bﬂeéﬁﬂk&ﬁ&?@w as wel |

as fusions which conprise a fragnent of an OSCAR pol ypeptide seﬂ ence (e.g.,

a fragnent BérRergrtioniofithe fusionmratgin hasmae or mers Cbﬁ@ctmstlmfeth@@ﬁﬁﬁ Such
bolypept b BoppiRG SIY o ERRIeS ke f-R% @fﬁbgdl%@?@?ﬂﬁ%?%m Rrker

S-transflér a$)ely(3f£13ﬁ'd'és oflnlmmweutmvanﬁon Cﬁxcﬁ@larpOSCAﬁrfuzﬁén jmljmpudleg Gaclide ot her

enbodi nents, an be expre cterial protein
such as O- gz?P%?c‘YlB ‘H’&B’ ise &ggﬁf %ﬁgF‘F%}“ @&“aft?fgﬁgg% sre&lé"élc?ray

conpri se amN@eRed MsisRANBOE &singridah fafedR 8t Gmm'pblybébtﬂfa sécfa@nce@@g ypepti de,
such as a thioreductase am no acid sequence or the sequence of one or nore

20 i mrunog! disems coEespeiding teen egltope PG ofe o meig dpinaing)s fsiwnogs or variants
can al so be lpB@ﬁegatiﬁéés dﬁi}aﬁo‘ dodh ? 51{1]910qgiﬁls%ug?cg%g%%’aﬁ%hgﬁl%%ﬁge faL exanple

by substituti I"t1ons or I ons. éred nucl eic
aci d nolléculeesnsaEAE, 4 hmtdxtmeauag,lglh;tathmné $-aunsfiodse (B ER hémagutininyok Beul es t hat

rformon r ion r hav r
Ele 0 agt | V|Ot Ie @gljtmn ?ﬁmgnos%g En ot ér e(x?nbgdlglen’cs,aameOSO({| 801ypept1ﬁe macﬁe expressed

with a bacterial protein such as B-galactosidase. Additionally, OSCAR fusion

polypeptides may comprise amino acid sequences that increase solubility of the
polypeptide, such as a thioreductase amino acid sequence or the sequence of one or more
20 immunoglobulin proteins (e.g., IgG1 or IgG2).

OSCAR analogs or variants can also be made by altering encoding nucleic
acid molecules, for example by substitutions, additions or deletions. Preferably such
altered nucleic acid molecules encode functionally similar molecules (i e., molecules that
perform one or more OSCAR functions or have one or more OSCAR bioactivities). Thus,

25  inaspecific embodiment, an analog of an OSCAR polypeptide is a fimction-conservative
variant.

"Function-conservative variants" of a polypeptide are those variants in
which a given amino acid residue in the polypeptide has been changed without altering the
overall conformation and/or function (e.g., bioactivity) of the polypeptide. Such changes

30  include, but are not limited to, replacement of an amino acid with one having similar
properties; such as similar properties of polarity, hydrogen bonding potential, acidity,
alkalinity, hydrophobicity, aromaticity and the like. For example and not by way of



25 in a specific enbodi nent, an anal og of an OSCAR pol ypeptide is a
function-conservative variant. "Function-conservative variants" of a

pol ypeptide are those variants in which a given amno acid residue in the
pol ypepti de has been changed without altering the overall confornation
and/or function (e.g., bioactivity) of the pol ypeptide. Such changes 30

i ncl ude, bwoeym ot limted to, replacenent of an am nopafyshiwrdph one
having simlar properties; such as simlar properties of polarity, hydrogen
bondi ng potential, acidity, alkalinity39hydrophobicity, aromaticity and the
| i ke. For exanpl e and not by way of WO 02/20718 PCT/US01127502 -39

i mitation, IBY@ieH reining, Bistignaeiddrsng jeingeorhilis-hegie peine 4cids apdipg bani no aci ds
and may be e m no

i d rmy bl P ampERBRORAAIL, BEhRL by i i L ORRR 1T e ar e
expect ed t oldvgine thdthiphipe ervarhue eSuch changes arfh@ipeetpbmr}em littheloe sutifect ethght or

|soelectr|c oLn t.he tein cid residues,
other than & esngﬁlglwélrarew‘gs%ﬁe{m Soelgﬁl"gpm ﬁ]lfplr@ﬁmﬁé P’Pmepng% bei ng conserved
may di ffér anmong variAumin =0fd résidueslogienthan ofs thap etshétefically iRhtifigdderein t he
percentage of protein or am no acid sequence simlarity between any two
OSCAR  pol y ﬁ%bf’(‘?%seé‘f'eds{“ﬁi’ iter grpong: vaEMinehp RyalFip or 1’91|¥P‘2P<§1IdF yAC‘tOFFBnEEIér c ent age

of protein gf g@f&ﬂggc cﬁ‘b‘r&mﬁ%ﬂ%&%%cﬁ' %E%'sﬁﬁﬁlaﬂ%lm&n %15%9 BEARS

pol ypeptide variants may be from 70% 10 to 99% “as determ ned accor d| ng to
an al i gnnentpokypiptides Oflﬂmhlaaﬁ-lﬂch@ mmﬁmﬁbdhe renghage ofotvE@ARINGN

al gorithm "F nct Lon- par aI sQ I ncl ud e es that
have at Ieas‘f1 ncﬁrSIeI? gb]f éatg[;?%Rergptbc{:e ?na?)fn)a/yh‘%/ﬁ % 2? 85%
and stillp mey 991 Bfdeteadingd actcofdﬁeﬁb af? QRgnai¥hi wheatd sheh demt (nusteaMedﬁider m ned,

e.g., by BLAST or_ FEASTA algorjthng, Preferably, such function-conservative
vari ants al $eerdbeMEGA %a?a%iﬂa? JivpetionrcopsentsEive yaantst ghe ielde or

bi oact i vi ti gély?e%naa%mwﬁ 19 3008 Bk o 2 194 ﬁ%,%y{)ﬁf&a biF IR S, I 1S

further not function-conservative vari ants of resent 1 nvention
i ncl ude, notndstilymera picieraldy ofleash@0% aﬂrﬂnolaedgdmtlmaepnmecbnegs by BLAST

i nvention (e, ay i ant 0 e e, GOl the sequence
set forcn | ERCEN HepRlsR, e, iR URRR e VIR oo Bla (iEseREL S 7,
9, 11, 25, 2rsimA% mowkrizek, fuaShas bi M@dc&ii'ltlem&heaﬁtlaé p&lypdpﬁﬂ&lﬁbe;vhlch they are
function-conservative variants of nodified OSCAR p olyfeptldes

truncat i ons SeRBATRfe| Eisifuiey n%?ﬁ@ithéﬁ‘ﬁlﬁ“rt@ﬁﬁ%‘i‘f?’é"a’(‘%ﬁ Yyriants g qh€§f7§fﬁ’élpW§m’t°6 domai ns
or epit Opeslncﬁfde ﬂco%ﬁl?( I;%g%iskbﬁ%ﬁlegéﬂt(ﬁm profbins& ﬂ%tlﬁ@erntlm%j'\)gﬁﬁﬁ@ an

anal og of an is an allelic
of an OSCAR polypeptide comprising the sequence set forth in FIGS. 1C, 3B, 4B, 5B,
24B, 25B, 26B and 27B (SEQ ID NOS:3, 7, 9, 11, 25, 27, 29 and 31 respectively), but

20  also include function-conservative variants of modified OSCAR polypeptides (e.g.,

truncations and deletions) and of fragments (e.g., corresponding to domains or epitopes) of
full length OSCAR proteins.
In yet other embodiments, an analog of an OSCAR polypeptide is an allelic
variant or mutant of an OSCAR polypeptide. The term allelic variant and mutant, when
25  used to describe a polypeptide, refers to a polypeptide encoded by an allelic variant or
mutant gene. Thus, the allelic variant and mutant OSCAR polypeptides of the invention
are polypeptides encoded by allelic variants or mutants of the OSCAR nucleic acid
molecules of the present invention.
In yet other embodiments, an analog of an OSCAR polypeptide is a
30  substantially homologous polypeptide from the same species (e.g., allelic variants) or from
another species (e.g., an orthologous polypeptide); preferably from another mammalian

species such as mouse, human, rat, rabbit, hamster or guinea pig. OSCAR homologs of



variant or nmutant of an OSCAR pol ypeptide. The termallelic variant and

mut ant, when 25 used to describe a polypeptide, refers to a pol ypeptide
encoded by an allelic variant or mutant gene. Thus, the allelic verlant and
nmut ant OSCAR pol ypepti des of the invention are polypeptrdes encoded-'by
allelic variants or nutants of the OSCAR nucleic acid nolecules of the
present inwenkizans | n yet other enbodi nents, an anal og ofCRIBIOBEHAR

pol ypeptide is a 30 substantially honol pgous pol ypeptide fromthe sane
species (e.g., allelic variants) or froft another species (e.g., an

ort hol ogous ol ypepti de ref erably from anot her, manmmual eci es such as
Touse. Bunraie AR i b b TR Y T BTG SoBREAR RO BHPEE WO

02/ 207 18 4QorPe§Tdow§0aﬁ&Z&0£1dtxeﬁ3pu§%eiﬁﬁre@rfe\rmvor RONEN She OBEAR DWRMdeSPECT €S

i ncludi ng dogs, cats, sheeg Igoats igs, horses, cows, chickens and
xenopus to seavancaset éuth iIRFHGeX (ﬁﬂ@m ﬁ’eﬂmaedp%%%pﬁh‘dogwqﬁrence set
forth in Flg&

(o' e mur, BB EE B AR PR A A G 7 0071

al i gnnent odlighinesteorf these ewd amtinaadidiscgeeueen edeh isvdhoeh in BIG.H) demdn3tritbGhat6,

denonstrate t he two sequences share cons derab sequence identity.
In particul %‘F%WT FaUTSF B%éjerg’iﬁf@‘r‘%%e ‘(138? hfé‘ GIP‘FBE% XBEPE i sof orm
(hGSCAR i n ggem@forge@mlmlasmmzm dSCAremFﬁNUSE@%o degtical to

the nmurine CAR pol ypepti de sequence ( FIG 6, SEQ ID NG 3). 10
As used her &.6% Iﬁee ,wrnm 7P dsintiepd trsthe munneq)SCARsootynJawﬂdatSm:!ancef(mﬁﬁélﬁdhd

spel ling vayi to the relationship between proteins that are

under st ood { ﬁbpgg%%ﬁ&ﬁ%ommn evol utionary origin", including proteins

fromsuperfamlies (@sgisedlidd& thdteﬁwnmgionlgudlsi" rlnsuﬁxegufaaﬁihduyalfaﬂﬁ anénol ogous
pr ot ei ns fronhdrfferent speci for exanp Reeck_et al., Cell 1987,
50: 667. Cor {RESPENAHETHIIFEI eF"rl"E}r?PEhl? P%W%Wr%tsle&tbégarien%arséoqdérerred to as

"ort hol 0gs” posEQER! Qefhish @Bﬂlt@ﬁétf‘@ﬁ@ﬁ’oﬂz%luﬁ{r@tp%taﬁs ﬁ@:ﬁquﬁéaeinrheela&gdm@g genes,
have sequence honol ogy, as reflected € sequence simlarit

sequence smmwgiwyllmelﬁenﬂ}a (ﬂnd:bmecdogoneprom(r}mnediffssent ipecigse erfor of
sequence si e ? m no_aci e identity or
honol ogy), g)lrm%[e # eed(peF gtgecrle 99? 5@%@%?@ e%pon% B r%{:?:llnsdg‘r)@s I %n(%s ¥ notifs at

conservesl pasrdferfedso a® BrihbRgi"e molgemmamhslbgﬁds @rat«tn_sr and fheid bhcolling
granmmati cal forms refers to the ﬁgreglﬂof |dent|t r cgrres ondence

bet ween nuck@ET haYs gasRoehAmAIoL. pyfe dhesequence sithi uch sequence

similarity may be indicated, for example, by the percent of sequence similarity (e.g., a

percentage of amino acid sequence identity or homology), or by the presence of specific
amino acid residues or motifs at conserved positions.

20 The terms "sequence similarity”, in all its grammatical forms, refers to the
degree of identity or correspondence between nucleic acid or amino acid sequences.
Except as otherwise noted herein, the term "homologous" refers merely to sequence
similarity and does not necessarily relate to a common evolutionary origin,

In a specific embodiment, two polypeptide sequences are "substantially

25  homologous" or "substantially similar" when the polypeptides are at least 35-40% similar
as determined by one of the algorithms disclosed herein, preferably at least about 60% and
most preferably at least about 90 or 95% in one or more highly conserved domains or, for
alleles, across the entire amino acid sequence. Sequence comparison algorithms that can
be used to compare amino acid or nucleic acid sequences include the BLAST algorithms

30 (e.g., BLAST P, BLAST N, BLAST X), FASTA, DNA Strider, the GCG (Genetics
Computer Group, Program Manual for the GCG Pakcage, Version 7, Madison, Wisconsin}

pileup program, erc. Unless otherwise stated, all sequence comparisons referred to herein



Except as otherw se noted herein, the term "honol ogous” refers nerely to
sequence simlarity and does not necessarily relate to a common
evolutionary origin. In a specific enbodi ment, two polypeptlde seguences are
"substantially 25 honol ogous” or "substanti aI ly simlar" when'thei
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these akgor ﬁﬂrﬁ ﬁéag&l ?&%ﬁ@ﬂ @%%9&%@&% ﬁlﬁka‘ﬁ&r'h?mglﬁ @ﬂ%{&s

vari ants of’tHe spéci gene i nvention

i ncl udi ng, identifieXianqingariag tl:else@emes s@@ﬁtmwaommav@lhblb freseqis@ARIg0| ypept i de
sequences %m@é cted in FIGS. 1C, 313, 4B, 5B, 2473, 25B, 26B and 27B (SEQ 1D
NCS: 3, 7, 11, 25, 27, 29 and 31 respectively). Sequences that are

substantial |y honol omr@momenﬂsdaﬂéﬂts’éﬁg d@cmg&%éﬁﬂ&a (Rmdsgaguences using
standard software avail able in sequence data n ot her enbodi nments,

vari ant s ofengdpzsesdArmeleey)reppilerides encadediy nuslsisl asigonalerlep Srbhdgidize ar e
pol ypehi desuLRERMRthellor LRI A e RIS %1%&%&%@ 6%%0 ihe the

conpl ement o el c acl ecul' e ‘encodi 17g an e.g.,
in a Sout I’Seutﬂnem;hbbndjzmn|e®pﬁrimqnwndmdwﬁnez&mbed1t1dsﬁ |Rmecb(am>fmdmta pymulaFor

exanpl e, nt a nd/ ar. bonol ogs. of .an OSCAR
pol ypept i d§m§8ﬁﬁ}¢ %s ?fﬁ%&oﬁo R@eco‘%ﬁ@gﬁ%eé’ 18%/“%5’15%%@“33?1 nol ecul es
that hybri deqmendecenaodwmsphmmam@hoadaul@%aybmgd BiaoRpicthefRP @ WSEARSUCh as

the any of the codi ng sequences set forth in FIGS. 1A, 1B _15 2A 26A and 27A
(SEQ | D NOSvleicacid gedugpce. siich asihe aupeidhs spdingpecusaess el (rthgn FEAS- W18 24A

and 25As( SR bk NGP264 @g@ﬁa@s andy 28 zfn%%@f‘e%écﬁ@élg)c?) !ggﬂbshwws&t ri ngent

hybri di zati on condi ti ons that conpfi'se 50% f or mam 5X or 6X SSC. In
ot her enbédirmedt2§A (R IBTA0BYSS, dﬂnﬂﬁwmd a&mﬁmgmlm)funaw HBOARImshy pept | de may

R T [ R
codi ng sequshcéinmsats, thesdaogs an&biBBmclos oﬂﬁﬁDSCAR polypeptide may comprise
amino acid sequences encoded by nucleic acid molecules that hybridize to a complement

20 of an OSCAR nucleic acid sequence (e.g., the coding sequence set forth in FIGS. 1A,18,
2A,3A,4A,5A,24A,25A,26A and 27A and in SEQ ID NOS:1-2, 4, 6, 8, 10, 26, 28, 30
and 32 respectively) under moderately siringent hybridization conditions (i.e., 40%
formamide with 5X or 6X SSC), or under low stringency conditions (e.g., in 5X S3C,
0.1% SDS, 0.25% milk, no formamide, 30% formamide, 5X SSC, or (.5% SDS).

25 In still other embodiments, variants, including anzlogs, homologs and
orthologs, of an OSCAR polypeptide can ajso be identified by isolating variant OSCAR
genes, e.g., by PCR using degenerate oligonucleotide primers designed on the basis of
amino acid sequence of the OSCAR polypeptide and as described below.

Derivatives of the OSCAR polypeptides of the invention further include,

30 but are by no means limited to, phosphorvlated OSCAR, myristylated OSCAR, methylated

OSCAR and other OSCAR pelypeptides that are chemically medified. OSCAR

polypeptide of the invention also include labeled variants; for example, radio-labeled with



2A, 3A, 4A, 5A, 24A, 25A, 26A and 27A and in SEQ ID NCs: 1-2, 4, 6, 8, 10,
26, 28, 30 and 32 respectively) under noderately stringent hybridization
conditions (i.e., 40% formam de with 5X or 6X SSC), or under 1WAk =5
stringency conditions (e.g., in 5X SSC, 0.1 % SDS, 0.25% m |k, no formanm de,

30% f or mamy@az2ds SSC, or 0.5% SDS). 25 In still other eaFgadihEREsS,
vari ants, including anal ogs, honol ogs and ox-thol ogs, of an OSCAR

pol ypeptide can also be identified by 4ol ati ng vari ant OSCAR genes, e.g.,
by PCR using degenerate oligonucl eotide prinmers designed on the basis of

ani no aci d 9dige errhespiorqus SeOSEEELBIZypEhor gdcdetrctablededlequlugh e beihy
Derivatives ] J fo, the,d .0 i ncl ude, 30
but are by %%?r%gﬁ?@%ﬁ@gh’%ﬁ% %)ér%%glg%r(‘;/%éteg%&yc%%kﬁ Jﬁefﬁyﬁé grt% {W at ed OSCAR,
met hyl at ed coBpRAR] arittl aaetad ionOSCERNppHoyp@dtucthepbore ragoldcaloid e partialelsychnodi f i ed.
OSCAR pol ypept. f t i.pyention 0 include | abeled variants; for
exanpl e, ra%agétfﬂggeeage%fa\?[mgcthﬁd%%%%%%pﬁ *0S01127502 -42 i odine or
phosphordus (see, e. Chemichl MIRAQAB) ofd biclbfiedllydetitcdoatpoperiol @gnfoBerdtiCh as,
but by no neans limted to, bjotin, a fluarescent dyeﬁée.g., Cy5 or ¢y3), a
chel at i ng g?f&iifA%B%?I%ﬁ% QLPPRPEPtidet By Rrayide addionalAduamaess vrdet FeiBitophor e, a
gol d col |l oi Gycu@shitel.] §delfos Bednpl@$.& Plaﬁﬁ%.g,e@gﬁii‘f)rss@dtﬁ’&%ﬁ 18, B79%d er

sol ubl e polymer. 5 Chem cal nodi’'fication of a biologically active conponent
or conponenbeavis gfal. GSGAROTANSIsIvseadbubbowski potly einzytestsRrygpid Svi de addi ti onal

advant ages e [fain irecu ne e, for exanple, .U S Patent No.
2179, 337 1 HOGEhrBaIfiQper, L BB 5 Rl on b Wy BRI Serpife Biothl, s s
Abuchowski mbdifitation aid fusioy pRseigss Buud i Krdncts, Fhialseathenwg Rirtrd199Bpherts, eds.
1981), pp. 36(;383. A review article descrjibing protein 0_podification and
fusi on pr otﬁq’g@%}s%"lﬂto W%&%&%ﬁ?m%m@% G\%H%ﬁ‘a@r k1902, 3:4- 10,
Medi script: Muntview Court, Friern Barnet Lane, London N20, OLD, UK. OSCAR

Nucl ei ¢ Aci ds OSCAR nucl eic acid nol ecul es of the invention are al so defi ned
above, and 15 include DNA and ROSCAR Nactiedcids wel | as nucleic acid

oL e e5 GO |2 10 AR e R o B RGBT
conpri ses aintiudd BN@ and RIN/smqleenlecastweiitas andacdasd apleoeRmpiingpepssi He, t he
AR I RN TR e T R
gﬁggglect ﬁg | dsOBR@GHER Scidimdidialel OMBAles @RuAARREH $&uBie 18R Ll esSREORNCES t hat
polypeptide, the complement of a nucleic acid sequence that encodes an OSCAR
polypeptide, and fragments thereof. Thus, in one preferred embodiment, the OSCAR
20  nucleic acid molecules of the invention comprise nucleotide sequences that encode the
amino acid sequence set forth in FIG, 1C (SEQ ID NO:3), such as the particular OSCAR
nucleic acid sequences set forth in FIGS. 1A and 1B (SEQ ID NOS:1 and 2, respectively).
In another preferred embodiment, the nucleic acid molecules of the invention comprise
nucleotide sequences that encode the amino acid sequence set forth in FIG, 26B (SEQ ID
25  NO:29), such as the particular OSCAR nucleic acid sequences set forth in FIG. 26A (SEQ
ID NO.30). In yet another preferred embodiment, the nucleic acid molecules of the
invention comprise nucleotide sequences that encode the amino acid sequence set forth in
FIG. 27B (SEQ ID NO:31), such as the particular OSCAR nucleic acid Sequences set forth
in FIG. 27A (SEQ ID NO:32).
30 In another preferred embodiment, OSCAR nucleic acid molecules of the

invention comprise nucleotide sequences that encode the amino acid sequence set forth in
FIG. 3B (SEQ ID NO:7) for the C18 human OSCAR isoform described supra, including



am no aci d sequence set forth in FIG 1C (SEQ ID NG 3), such as the

particul ar OSCAR nucleic acid sequences set forth in FIGS. 1A and 1B ( SEQ

I D NOCS:1 and 2, respectively). 1In another preferred enbodi nent, the nucleic
acid nol ecul es of the invention conprise nucleotide sequences:tihit‘éncode
the am no aghgymeguence set forth in FIG 26B (SEQ I D 25pNeydfhrsesuch as the
particul ar OSCAR nucl eic acid sequences set forth in FIG 26A (SEQ ID

NO. 30). In yet another preferred enbodi-A®nt, the nucleic acid nol ecul es of
the invention conprise nucleotide sequences that encode the am no acid
sequence sethefpartichlar @SCRR@ucEmctd@@ena geogh in) FIG.Sa&(SEQ ITh¥Oar ti cul ar

OSCAR nucl ei efa% y’enl?ilg JeHES> &én%e 1 Iﬁsgms%%egcm e<|3e[-)x 'ik}{é) 30 In

anot her prererre Iment, C el ¢ acl i nvention

conpri se nueé@eﬁdedmﬂemuam:eaah&msmmwe) 6)lica gutniie. Mow@dvaciguance set forth
in FIG 3B (SEQ ID NO 7 r the CL 8 human OSCAR i sof orm descri bed supra,
i ncl uding , GIEP?FW %@@Jfﬂl%@lwwwa?‘ﬁéﬁ caybe a RIS ar t | cul ar OSCAR

nucl ei ¢ aci d sequencersgf aﬁ&ﬁér}ﬁréfé}réaleﬁboﬁﬁieﬁlsﬁigd@ el@lelc &4 ﬁ'ﬂcof'e'&fi‘igi Y,

nucleic acid 328 of that exenplary OSCAR sequence (I.e., tﬁe exenpl ary
sequence sho#itheimyvemiag cogmrisgwaiclaoti SEGqaDCeth® pnjode thegoyme avdd schiosneyeat, in an

I le | | e | hym ne.
ST anot ndvepRds; PR RReh Bte RA6 i ORRR IR et Bl of 11

i nvention comgdirpeherpaiti@iri AR e qudic fad §elqaéncemﬁﬁﬂnhmiGamAr@SE@d sequence
set forth in FEl 4B ( SE NO 9) for the Cl16 human QSCAR i sof
descri bed sdyt g) %Vﬂépﬁé?rr’fﬁefgl’i"éi sphodinegt, %Q%&BH@@F@P@ mplgeyleg %nce set

forth i ngFl Gyefhncobderisds nul:\i%tﬁi)e sc(L néé@%a@&ﬁ&cﬁecﬁe Bﬁﬁ%%&ﬁ%g@ﬁﬂ&%@ﬂ ﬂgﬁﬁ'gae the

OSCAR nucl ei ¢ aci d nol ecul es of I nvention conpris nucl eot |
sequences t FAG. BhGHRIR N§: Hﬁfwdheaelﬁjhlquwﬁbﬂé{ seforhdeschibedsupd, Gch@ihg( SEQ | D

bar i oul ar sz PSERK elrctid dieas et b i B ARE BbEE 1D na't0)
I n anot her preferred mrm@ﬁergﬁéﬁmddﬂ@omﬂﬁ@smnaaeldaaahmhe%ﬁhethe

i nvention conprise nucl eotide sequences that encode the am no acid sequence
set fort h mnve&@nmoepnﬂewes tids sepranessibnt encode thgamaio asigwgauengoriiartdidr or m

In yer agot nacPH e@ﬂﬁﬂﬁﬁﬁé%@“&ﬁﬁ@%ﬁ%ﬁﬁﬁ%@%“%%%%#@%‘ﬂ o5 of
t he i nvent i @8Cxduclseadidisiqeaice shefortlﬂemaéAs It yed binclng @ekfertdde ami no aci d
sequence s etem o 1;[ngntl t%e I(:)IS%Alg nuclegc act rln([))le!:\lll%szoz'};hefir?\cenﬁon comprise nucleotide
.sequences that encode the amino acid sequence set forth in FIG. 25B (SEQ ID NO:27) for
the S2 human OSCAR isoform, including the particular OSCAR nucleic acid sequence set
20  forth in FIG. 25A (SEQ ID NO: 28).

In still other embodiments, the OSCAR nucleic acid molecules of the

_

invention comprise nucleic acid sequences that encode one or more domains of an
OSCAR polypeptide (e.g., a signal sequence domain, one or more Ig—like domains, a
transmembrane domain or a cytoplasmic tail domain), or nucleic acid sequences that

25  encode any combination of domains of an OSCAR polypeptide.

The OSCAR nucleic acid molecules of the present invention also comprise

genomic OSCAR nucleotide sequences for an OSCAR gene. For example, FIGS.
7A-D (SEQ ID NO:12) set forth the sequences from a region of human chromosome 19
which comprises the nucleotide sequence of a human OSCAR gene. Nucleic acid '

30  molecules comprising these nucleotide sequences are therefore among the OSCAR nucleic
acids of the present invention. For example, in one embodiment, the OSCAR nucleic acid

molecules of the invention comprise nucleotide sequences from one or more of the intron



the S2 human OSCAR i soform including the particular OSCAR nucleic acid
sequence set 20 forth in FIG 25A (SEQ ID NGO 28). In still other

enbodi ments, the OSCAR nucleic acid nolecules of the invention conprise
nucl ei ¢ aci d sequences that encode one or nore domains of an.;GBEAR:

pol ypepti deyd @818 @ Signal sequence domain, one or nor epélguioi;)ééggﬁéﬁai ns, a
transnenbrane domain or a cytoplasmc tail domain), or nuclelic acid
sequences that 25 encode any conbi nati e#t-of domai ns of an OSCAR pol ypepti de.
The OSCAR nucl eic acid nol ecul es of the present invention also conprise
genom ¢ OSCARxnsiquendesidessabpdamd ABLEJy supne @8@ARrgeddn FIGES. 7axBnpl eherFl GS.

7A-D (SEQ I D .12 et h t.he sequences om a region.of huma

chr onosone i‘&i’\l‘%ﬁ‘r‘%ﬁ %Eeo%'%@gézél welFig §°1§ %)Cofegglﬁ %getﬁ%lé‘(‘ﬁ ERiIOR g"%?‘ % nl’fglﬁ%tf#éOSCAR

gene. Nucl ekguatkdfos combiaationes ccmepiid/oriftgoris BESEOBOARGRA¢.de sequences are

t heref ore anong the clei¢ acids qQf the present invention. For
exanple, in one enbo%’%%tcg| H@lmﬂﬁﬁﬁ%‘i@ﬂﬁrﬁfm%Y@H%@éy @P?t he

i nventioB Coffrise Budlsie h@@bifiBncEeMIEREER FabREMS 1. UpitBRsFoth ddtear ntron WO
02/ 20718 -44 i" ~ 0 ~ " , PCTIUSO /27502 or exon sequences described in TABLE

1, supra an#olypaptids rich dragmerrs ivgludg forprample.obapcledigpoeticading te nuleic OSCAR
nucl ei ¢ aci ¢.. I 1 i } rise n eoti,de .sequences for a
conbi nat i ong%@égggnﬁggérfg or tiﬁﬁt %Eés%%?ﬂ g(r\g? %‘ﬁ?baeshé@er Cel‘gjl R nucleic acid
mol ecul es O&eqhéﬁemgﬁeﬁ?&deithﬁlﬁﬂiﬁe%ﬂfdemeﬂde%@t fobth ?DFYL?I.iZBE(SHQQDQE@:SlﬁCi d .
sequences that encode_ fragnments (e.qg., epitopes) of an OSCAR pol ypeptide.
Such fragnents incl ud’é{eq AR puglaie eeid melegleraf dhstinvaton fledicvde R ucl eic
acid seqyenggq alechief bt do&pﬁgﬁodgélsécﬁ%&eb BrMaificadTs ek k)O]. pRANGE gnucl ei ¢

acid sequences that encode the pol ypeptide sequence se orth in FIG 2B
( SEQ | D NO. h®)jing aptino eddarkstiytdonsi deletionsiontoineatighysnd for vadantyrmehidingn al so

e Ul i 50 R LS RTBELRS SRR BEOABRES L
del eti ons oprefeited embodimsnts,anch funleicvid Bolbculds haed 41 (Hang 0%a pafagdy arlchshonol ogs
erboch ment o4 dBHATGIEPaDl e oD Beeer SRR gs of DO asregeeBidoly at
e A e Sy RO ol Bl ine LAl Ty, oA
FI GS. 1A- B, 234 26A/4nd325A (REQDD 190%1-2, 6, 8, 10, 12, 26, 28, 30 and 32 respectively).
Alternatively, nucleic acid molecules of the invention may also be ones that hybridize to
an OSCAR nucleic acid molecule, e.g., in a Southern blot assay under defined conditions.
For example, in a specific embodiment a labeled OSCAR ¢DNA hybridizes to one or more
20  human genomic fragments, including a 1.65 kb EcoRI fragment and a 5.5 kb Bgl I
fragment.
In a particular embodiment an OSCAR nucleic acid molecule of the
invention comprises a nucleotide sequehce which hybridizes to a complement of an
OSCAR nucleic acid sequence, such as the any of the coding sequences set forth in FIGS.
25 1A-B, 3A, 4A, 5A, 7A-D, 244, 254, 26A and 27A (SEQ ID NOS:1-2, 6, 8, 10, 12, 26,
28, 30 and 32 respectively) under highly stringent hybridization conditions that comprise
50% formamide and 5X or 6X SSC. In other embodiments, the nucleic acid molecules
hybridize to a complement of an OSCAR nucleic acid sequence (e.g., the coding sequence
set forth in FIGS. 1A-B, 3A, 4A, 5A, 7A-D, 24A, 25A, 26A and 27A) under moderately
30  stringent hybridization conditions (i.e., 40% formamide with 5X or 6X SSC), or under low
stringency conditions (e.g., in 5X SSC, 0.1% SDS, 0.25% milk, no formamide, 30%

formamide, 5X SSC, or 0.5% SDS). Particularly preferred hybridization conditions



25A, 26A and 27A (SEQID NCs: 1 -2, 6, 8, 10, 12, 26, 28, 30 and 32
respectively). Alternatively, nucleic acid nolecules of the invention may
al so be ones that hybridize to an OSCAR nucleic acid nol ecul e, e bR imea
Sout hern bl ot assay under defined conditions. For exanple, in a specific
enbodi ment wag ghakes ed OSCAR cDNA hybridi zes to one or norgrAe)sHamn genom ¢
fragnments, including a 1.65 kb EcoR fragnent and a 5.5 kb Bgj H fragnent.
In a particul ar enbodi nent an OSCAR nuefSei ¢ acid nol ecule of the invention
conprises a nucl eotide sequence which hybridizes to a conplenent of an
OSCAR nucl efogpss ybsidigatons 42 S e lay siringenssiiyridization beidhritgs s#Yaences set

forth in FI . - , s (SEQ | D NCS:
1050 e g iyt Oy T pEs, 2 petfidil fihon. 338 BB EIIS RIP L P gt
hybri di zat i bimgomidoticatad sdat speomrPiNAg dollcbREbf emstime {praferabln dviddy a0f0 8X SSC. | n
ot her enbodi nent,s, the nucl ei.c .d. nole L.di to a . conmpl enent of
o OECAR et RIS sty et (el (€ By 5 S e Bk A e SHT oo

FI GS. 1/ B, Exwpled fufrdbscritf-eldperidbiits iR Mich 28 maislofdddise WntgimAneasmkel y 30

stringent hybridization conditions (i, e 40% formam de with 5X or 6X S S

O, or undePNAggre Bybridirgdinan QYrR prdeiaaqidseguence derbied §om the OBGABDS, 0. 25%
mlk, no fo4aRMHY 73 &6 1 NIBMsde, Les Q. ! 'y
preferred hy{g%i dslizati on éon(ﬂj;ﬁ ons %/%68%%%“7@863Péf{%gg%%aggog;ﬁe-%ﬁgonpri se
hybri di zat i mxlegtackize@encesaf ewpresentimgetomy hybri di zation buffer (e.g., 30%
formam de, 10 nmM Tri t}F)H Y.Egb 2.§x Deélhaidt' S E]gl. utiton, 5 ﬁS&F 0. 5% SDS and
1.5 ng/nl soni cat ed BN Sp & ERAY R )lznv\fiﬁé%rﬁaxlty F&F%r abl y twi ce)
at 50 Cj0 Usinder the b dRtibedIG@HAEY atATEAdIGorR b RIRY coluPleflaent 6F Difagafit gfrad 1% SDS) .
For exanple, the 5 Exanples_infra describe EXFEI‘I ments in which fragnments of

nmouse and hEeAtideReHnec croptinge fudl lpras PECAR potypertide cudng the Epsnaat 58 d
sequence deg.j 6HF 3 genomn ¢
sequences :f;ogﬂtsﬂlzelfrdé? omr{esjﬁgalrt of )?I&EQ@&?%&%%@@? Iéé(%ez%é%ﬁ?gﬁggg of the
present i nveSiCARpplystptide fragment dgpicted mUkIGe2B (JFHQ I ek Bc koeinsthndelhe i nvent i on

Conpl eent S iRty e argin o SCERRNA SRR AL A kbu F b engt n
OSCAR ppd y paatii e, apphreht 1?\?11 et HybAdFPR theS@S CAR @hd1Bic lafid flaEmerddoktEREd | D NO: 4)

or to another nucléeic ac nol ecul e that encodes the OSCAR pol ypepti de

fragment deipiths@deneiQGCIH78and it fethdn FEND SEQ EbNOi4)s ThnBrampleselsoExanpl es,
Infra, descyl e g alHiiRkioh!of Bbth Ml af AR SR P A Fb Gt Phhat*- O KD, 1.8 Kb
hybridize to the OCL178 nucleic acid. Such nucleic acids are therefore exemplary
embodiments of OSCAR nucleic acid molecules of the present invention.
20 In other embodiments, the nucleic acid molecules of the invention comprise
fragments of a full length OSCAR sequence. For example, in preferred embodiments such
OSCAR nucleic acid fragments comprise a nucleotide sequence that corresponds to a
sequence of at least 10 nucleotides, preferably at least 15 nucleotides and more preferably
at least 20 nucleotides of a full length coding OSCAR nucleotide sequence. In specific
25  embodiments, the fragments correspond to a portion (e.g., of at least 10, 15 or 20
nucleotides) of the OSCAR coding sequences set forth in FIGS., 1A-B, 3A, 44, SA, 7TA-D,
24A, 25A, 26A and 27A (SEQ ID NOS:1-2, 6, 8, 10, 12, 26, 28, 30 and 32 respectively)
or of other nucleotide sequences encoding the polypeptide sequences set forth in FIGS. |
1C, 2B, 3B, 4B, 5B, 24B, 25B, 26B and 27B (SEQ ID NOS:3,5,7,9 11, 25,27,29% and
30 31 respectively).
In other preferred embodiments, the OSCAR nucleic acid fragments

comprise sequences of at least 10, preferably at least 15, and more preferably at least 20



15 and 1.1 kb apparent length that hybridize to the OSCAR nucleic acid
fragment contained in the clone OCL178 and set forth in FIG 2A (SEQ ID

NG 4). The Exanples also describe the identification of both nurine ah? Js
human genom ¢ DNA fragments that hybridize to the OCL178 nucleic acid. Such

nucl ei ¢ aciy@y234Rst herefore exenplary enbodi ments of OS(ARBWSIse ¢ acid
nol ecul es of the present invention. 20 In other enbodi nents, the nucleic

acid nol ecul es of the invention conpris®- fragnents of a full |ength OSCAR
sequence. For exanple, in preferred enbodi nents such OSCAR nucleic acid

fragnents cewiseiides that agchuplemgelayagd/enisdridizato i dagpformdingtQSCGARequence of

at least 10 I I r ef. t . tLde d e
preferably ndgté&l agie?litssf 8%’ cen@ﬁe’elghggéeq\ée%fes %'f%?o %‘ﬁ%ﬁé&‘@oé&h@“’@d@mm eoti de
?equence].c INA?QSAJI&ACaanEAe(ﬁEwﬂijFer,EJ”& l;l,rla?mhm;ﬁmﬁfdrﬂ&mgmﬁvél@),a portion
e.g., of at least 10, 15 or 20 nucl eoti des). t he OSCAR codi ng_ sequences
set forth i% affaggeny @f@,]f (g5 l%ﬁ? Seguence get %’fﬁl 12%1\‘?- x5 and D SEGEHNSAL (SEQ 1 D
NGS: 1- 2, 5 6, Sifiabld QybridzatidR cord@ions &r 34 oBgodBRPESL LeCeYoribe@buph, 204 her

nucl eoti de sequences e_ncodlé% t he pol ypeptide sequences set forth in FIGS
| C, 2B, 3B,indpde wghing/m6x 35E0.038cdive: Pr@phpsphice| Bedos: e nBlting, 9 11, 25, 27,
29 and 30 ect i. 1n r e oghi ment s.. .t CAR
nucl ei ¢ aci tgﬂnp érgtg%eogtoglg&lc%%%tr@eg é”% lis@‘%ﬁ%(g(l(;:ne&slg(i)e%l gtgtc’?ﬁ;[e%aosllgoqléeg%‘%eesgg?ea ef’y at
| east 15, aslablohebridizafier @hipyratites vt siry A6peddiMufol! (RO dlgbnBUcTdotiBO 1/ 27502 - 46

| eoti des th | t d/, i di ze t full |ength codi
GBCAR huc ! BPEoes et dNGRRED PRt il he L R e R EoP BRI F o
| A-B, 319 A4} °CRfor 1748 oligdAiclediafs), 6% @hchodhse §15eRhd1Ld S add 60 °Bfor8. 10,

12, 26, 28, 30 and 32 respectively), or a fragnent thereof (e.g., in the
sequence se?3-bage eligopuclEtides)2A and in SEQ ID NO 4). 5 Suitable hybridization

conditions for such i i ! " . wi ncl ude
Coohing T 6 socr 0. oL ARE ekl RERA iRt At BURE itk
t enper at ur eOBRECARInugeio acidewntléctitzs. Sudhlchitepie ndcleio acih moleenigt breof t he

| i | eot i d i.tabl e hybrigdization t, t il
Cepontl o RRERSHSE Pt e Pt et oh P SCAR FuciSR o TReiontn IR EEDET af L1 es
will be187 LyGkak f&lﬂfch@.tﬁ:%r gégiiﬂmmﬂﬁaléi@ﬁd seqiPert&s desdritRll aofe)) 88Palso

ol i goncucl eofi des), 55 r 20-base ol i gonucleotides) and 60 C (for

23-base ol | Hdsasicineg sen-BSENR musteioagid senuenet | Fr peampde thesonfOIGAR hesleint i on al so

include "c hicfﬁageiq&e'ﬁce may be a regulatory sequence (for example a promoter sequence) that is
derived from another, non-OSCAR gene and is not normally associated with a naturally
occurring OSCAR gene. The non-OSCAR nucleic acid sequence may also be a coding

20  sequence for another, non-OSCAR polypeptide, such as FLAG, a histidine tag, glutathione
S-transferase (GST), hemaglutinin, B-galactosidase, thioreductase or an immunoglobulin
domain or domains (for example, an Fc region). In preferred embodinients, a chimeric
nucleic acid molecule of the invention encodes an OSCAR fusion polypeptide of the
invention.

25 Nucleic acid molecules comprising such fragments are useful, for example,
as oligonucleotide probes and primers (e.g., PCR primers) to detect and amplify other
nucleic acid molecules encoding an OSCAR polypeptide, including genes that encode
variant OSCAR polypeptides such as OSCAR analogs and homologs. Oligonucleotide
fragments of the invention may also be used, e.g., as antisense nucleic acids, triple helix

30 forming oligonucleotides or as ribozymes; e.g., to modulate levels of OSCAR gene

expression or transcription in cells.



OSCAR nucl ei ¢ acid nol ecul es. Such chineric nucleic acid nolecules are

pol ynucl eoti des which conprise at | east one OSCAR nucl eic acid sequence
(which nmay be 15 any of the full length or partial OSCAR nucleic acid '
sequences described above), and also at |east one non- OSCAR nucl ei ¢ & tiy
sequence. EQyo8¢AgP! €, the non-OSCAR nucleic acid sequeRGeudipysshe @
regul atory sequence (for exanple a pronoter sequence) that Is 3eri ved from
anot her, non- OSCAR gene and is not norwtly associated with a naturally
occurring OSCAR gene. The non- OSCAR nucl ei c acid sequence nay al so be a

codi ng 20 sequence f @SCGARimdsi¢ aoxbmol@SUARL tiw iypepon, ddicttsughoms: PNAG a

hi stidine t | ut at hi one . S-transferase (GST), ..he lutinin,.

J3- gal act osf a‘g‘ fotﬁlﬁ]iwd?ee‘aal?ctfeéssotéat%r Eiy a?”rﬁ?ﬂ'%&df‘%%ﬂﬁ’ Egr%&%l??ﬁ]le’rp%?neﬁﬂai ns (for
exanpl e, anhnganr¢®N A By genbinicitedrize.r Bidthoddiaclo vraiRing OST AR d1RS iné wellkabwh C aci d
nmol ecul e of, the inv nt;l%ra gncodes an_OSCAR fusi on pol ys)epti de of the

i nvent i on. Pghogkpedesculeddoens (eud-& sSSPk & phd 98BcHPRa)-agnent s are useful ,

for exanple, as ol i gaREN LRk Q@Omﬁﬁéms@aaéare;;wa@dlﬁes(ﬁp@nmﬁ%%h{mrS) to
detect and anplify other nucleic acid nol ecufes encodi ng an OSCAR

pol ypept i desloneddINA (fogexpmpdss froiaa DEACBbrary")y and meferablS@apbtpiotd/ fsepai des such as
OSCAR anal o nd honmol o d 01 | d fragne of . t i nyenti on may
al so be use‘g?N‘g.hglfafy g%p %%f?%%g}llg%gaﬁlﬁ gligéieggli GREF ‘%‘Tt@e llzlrchlang €0 or ni ng

ol i gonucl eobstedestdibraag sirich deyenmels evddeapce hitlesiiothld ftekplessi®d of GFCAISCAR gene
expression or transcriptjon in L1.s.. WO 02/20718 PCTI USOL/ 27502 -47- OSCAR
nucl o o aci eReREHEER wwogimennhdns VAt plipined drp ﬁe%uggéwam Ebrpees deporiRedyr

ot herw $g, Beniptl! bR ' ' T ol g@)&p& muri ne
and hu?gn %% or pgéegh%}r?hﬁgmlei br a@?ggﬁl@ﬁﬁ)%é@og?@g%?eﬁm n{:j CAFid>e0 enes are
wel | known a particuier cell type.aBordswpleire desiibadan (ledixampley. infr @ardstcodistet at, 1989,

supra). 5 The may . be. obt ai ned st.andar.d procedur e own in the art
from cl oneﬁa‘ﬁ%ﬁ %‘%Btr%&g’rl%%ﬁ)eifry o %{mwgeﬁll? B’B‘gﬁﬁ'sd?sgagﬁﬁl%?té?ne?f;bl y is
obt ai ned frapNAs dgDbfosebyag fapat aldo Expaersdd 15Shesophhgdd afd refotedy €lse

expression of the protein_(e.g.,. an osteoc]ast |iprary, since these cells
evi dence hi gy SRS AR A Qsm)o,f lqOEatm%ﬁ%Nérf@r 2H5Ed

SRRk, BByl A a0l g, dccr b
speci fical ythgr)%mbgéigmtsb@iibrarypmhempmed br bhentis% syntlrgis, xadhph el%giag,s aescri bed
0, X8 etk Gp oS Hilpi (MEROE PSSR BSLARBChl ity o e
for example, Sambrook et al., 1989, supra; Glover, D.M. ed., 1985, DNA Cloning: A
Practical Approach, MRL Press, Ltd., Oxford, UK. Vols. I and II).
20 Clones derived from genomic DNA may contain regulatory and intron
DNA region in addition to coding regions. Clones derived from cDNA generally will not
contain intron sequences. Whatever the source, the gene should be molecularly cloned
into a suitable vector for propagation of the gene. Identification of the specific DNA
fragment containing the desired OSCAR gene may be accomplished in a number of ways.
25  For example, a portion of an OSCAR gene exemplified infra can be purified and labeled to
prepare a labeled probe (Benton & Davis, Science 1977, 196:180; Grunstein & Hogness,
Proc. Natl. Acad. Sci. U.S.A. 1975, 72:3961). Those DNA fragments with substantial
homology to the probe, such as an allelic variant from another individual, will hybridize.
In a specific embodiment, highest stringency hybridization conditions are used to identify
30 ahomologous OSCAR gene.
Furtber selection can be carried out on the basis of the properties of the

gene, e.g., if the gene encodes a protein product having the isoelectric, electrophoretic,



cDNAs derived from osteoclast that are al so expressed by nmacrophages are
renoved. Use of such a subtraction library may increase the |ikelihood of
i solating cDNA for a gene, 15 such as OSCAR, that is specifically expressed
by osteoclast and not by nacrophages. In other enbodinents, a librafyusay,

. 4

be prepar egdus6figm cal synthesis, by cDNA cloning, or B\ tddgshPni ng of
genom ¢ DNA or fragnents thereof, purified fromthe desired ceﬁl (See, for

exanpl e, Sanbrook et al., 1989, supra; -48-over, D.M ed., 1985, DNA C oni ng:
A Practical Approach, MRL Press, Ltd., Oxford, UK WVols. I and Il). 20

Cl ones der i #rido facid ppmpositinnec papid onegymplen aminn arid geduanaey ntibndy bindingn  DNA
region in addition,to.codi.ng reqi ones deri,ved,from enerally
will not c%c(rglitv gY’rﬁ’rP%Wo%ﬁnén ﬁ%@gggag%gtpé?/%lpaf ﬁl 01398 Psréa‘fn' tjﬁjgé\’@é%e shoul d be
mol ecul ar | ypreseatwes! the gene nay dul étaddEbyvralyobastdon the phagal, chemiedl, t he gene.
Identificatjon of the specific DNA. fragnment containing the desired OSCAR
gene maybe ﬁ’t‘fﬁ’fﬂ?&ﬂgi‘c@ é’ﬁg’r“ﬁmémﬁﬂﬂﬁféﬁ‘esﬁf1‘%89’%?5559?”7—"@‘!“' exanpl e, a portion of an
OSCAR gepe exenpl i fi esphdrDNA s&@buRewREh bido8sudBintiaBb Hedmb Amidd-gigar e a

| abel ed probe (Benton & Davis, Science 1977, 196:180; Gunstein & Hogness,
Proc. Nat| . sequenge assm OSCAR gape may7®, usqbindogrycticapbibe poseat inverjivanThesgi t h
substanti al ; s rope.,, .allelic vari . rom anot her
i ndi vi dual ,m\cfmﬂﬁwg%\rﬁ}oﬁi?#etpﬁoﬁlg% gag%%{:s\',]tl P%%esﬁg%%}ltsﬁger%u?mﬁica?lsglg’%mget ri ngency
hybri di zat i eaiaae it faetisnd vaiate dn patidulbethé fycleiSikidsdyaiobOgfahsinmGAR gene.
Furt her sel ectidngl(j:@ be carried out, on"tlae_ basis of the properties of the
gene, e.qg. ,lnFI!'J § g@’ﬂ‘gloé‘ﬁ%ﬁé‘?“&e GRS pF"GHW‘Cﬁ%S\?T"ﬁBV.Wé‘ Soel ectric,

el ect r opior BlricGen-WRAsORABR %ABadt T AUSEic 28307 théBnuaBicRGIAa®hidh cAEREST ti On,

partial or conplete am no acid sequence, antibody binding activity, or

| i gand bi ndfungiiqsreonsaratiye vaRane anobpentisle a5 dalingd|sugrad "Preuenc-commsygtive he

presence of e, & lm?/ i cal,

chem cal , Y%r%ﬁtrsloﬁ)hg? ca c, J%gdrag‘f?%%g:ﬂfag%%}é agd?%géé?? @@ﬁgﬂfﬁ% ‘g’selag?lg@e%s ed product.
5 O her DNAerediuhe gmse afiing hciépgioeleesubst antially the sane amino acid
sequence as an OSCAR gene be ysed in.the, practi.ce qf .the present

i nvention. These i ncbgﬁ‘E}%a%&%“bi?“ém?f&tma}yiWtbéﬁwg“?ﬁlt%ﬁq%éu‘yﬁrafl&ﬁ“ﬂ‘?, speci es
vari ant $5 SRGURRE 8 pHARAMYRtieBle padehAntsr ex@fifle fA G RlinvALEANL S. 1N
particular, the nucleic acid sequences of the invention include both

"functi on- cmi@énﬁlﬁéﬁeifﬂ)réiimdedﬁidges vifipnotherfince- conservative variants". 10
Function-conservat | Veﬂh}égéﬂe@@ﬁ&d&g O%d}.'i?ﬁc‘?ilvﬁth%g!n?d & %Qf’tﬁg'n%iﬁioﬁ'c&n aci ds
- £ A pat ypepti de,

whi ch encode a functi offi-conserv ve variant o as defi ned
supra. " Seqbeproducedbysearivas methods known in the art, The manipulations which result in their

production can occur at the gene or protein level. For example, the cloned OSCAR gene

20  sequence can be modified by any of numerous strategies known in the art (Sambrook et
al., 1989, supra). The sequence can be cleaved at appropriate sites with restriction
endonuclease(s), followed by further enzymatic modification if desired, isolated, and
ligated iz vitro. In the production of the gene encoding a derivative or analog of OSCAR,
care should be taken to ensure that the modified gene remains within the same

25  translational reading frame as the OSCAR gene, uninterrupted by translational stop
signals, in the gene region where the desired activity is encoded.

Additionally, the OSCAR-encoding nucleic acid sequence can be mutated
in vitro or in vivo, to create and/or destroy translation, initiation, and/or termination
sequences, or to create variations in coding regions and/or form new restriction

30  endonuclease sites or destroy preexisting ones, to facilitate further in vitro modification..
Modifications can also be made to introduce restriction sites and facilitate cloning the

OSCAR gene into an expression vector. Any technique for mutagenesis known in the art



variants" of a nucleic acid are ones that have a different pol ynucl eotide
sequence but encode the sane am no acid sequence, Am no acid substitutions
may al so be introduced to substitute an amino 15 acid with a particularly
preferable property. For exanple, a Cys may be introduced a potentikaliisit.e
for disul f{yda.Rihgoes with another Cys. The genes encodiﬂ@,@%ﬁeri vatives
and anal ogs of the invention can be produced by various nethods known in
the art. The mani pul ati ons which resul#4%n their production can occur at
the gene or protein level. For exanple, the cloned OSCAR gene 20 sequence
can be nodidanbeuisy, inclyding butuetlwiigl tot in atregitedirknalmutagenesie (utthigs8anbr ook et

al ., 1989, supra) eq | c b I d..a r.aprLat ites with
restricti oné" ge}r?gbjhggch':%%e '2??‘8550%’ ?%yvf\;eg‘)l e{/%ﬁﬂ%b@%?ﬁﬁ%ﬁ?g’ 1%%‘?" fication if
desired, i sOliphasiths abyr@kne Kit 42T,6686; Biutdhinsen etlah, Prbe Nutlodust. SeINUM AL he gene
encodi ng a derivative or |.og of OSCAR, care should be taken to ensure
that the rmggﬁ:’flloeﬁsebﬁée 9@% ke {Bhapmacia elcy ?}GI?W%H‘?% P-Tétﬂr%?féqd.f%adi ng.
frame ass t hge GREAR HRRRnedd B BIZLMR16H9 PYshi POR 8 LGN DN ODin Abgnal s, in
t he gene region where the desired activi 5\% I's encoded. Additionally, the

OSCAR- encodiastyromspt Brivciples ardstnglieniions joaRANdelnnlifigarion, Hi Brlightedo Stackton vi vo, to
create and/ QL. .destro¥ @p_%)ati on, initiation, and/or termnation

sequences, or to creat’€ variations in coding regions and/or form new
restriction 30 endonlht Easieiediahé Bolated gastcanthep be asersddiing aaapsopriate facil i tate
further in \{itro modi icatior}éf.E Modi Li cations can, al so be gade to introduce
restricti orf SiREECRRAAET FYRber of YaCIoRnen, Systras 8 AL M POBURA expr essi on
vect or . 10ANYPds@BIBREAS idcide B 2G0T BediH PMIMIAR o BRdATel v Hu2hE18

PCT/USQ / 27502 -49 can_be used, including but not limted to, in vitro

si t e- di r ectegtonssiEmeRes be cqmpatibleivitidhe hostrell used. Fxamples ofsvestors ioplafs, 253: 6551,

Tos6. fut oy Eageaiigio 2o vhiEpitites Tt bypnitn BORRIn G o MR 1 100
of TAB" | i ndsepBR3{Phaivaticisay pUétp(ta_smE[Rrit/ﬂb;Psgiegu@G}Eé&v&cmgiaweq}FLAG,? site
Technol ogy - PAar PERF ESHTermhgt P S vagr B MRor WEAGRORT KPRER | ch,
ed., StprktQimily @SStrogehah Siedd, CRP or FUAT PlasmIdde Nt ERgiahd Bib1aRd | sol at ed

gene can then be inserted into an appropriate cloning vector. A |arge
nunber of \Rvedy, Mk ercs Ibe EnertiRmipime lpningieector panyfyy epample.dg. accopplishedsi bl e

vect or s i GG AHS DRICeRect 1B § A6hihPrechth A 45 SrmglREikd-F bk HS e, but

t he

termini. However, if the complementary restriction sites used to fragment the DNA are
not present in the cloning vector, the ends of the DNA molecules may be enzymatically
20  modified. Alternatively, any site desired may be produced by ligating nucleotide
sequences {linkers) onto the DNA termini; these ligated linkers may comprise specific
chemically synthesized oligonucleotides encoding restriction endonuclease recognition
sequences.
Recombinant molecules can be introduced into host cells via
25  transformation, transfection, infection, electroporation, etc., so that many copies of the
gene sequence are generated. Preferably, the cloned gene is contained on a shuttle vector
plasmid, which provides for expansion in a cloning cell, e.g., E. coli, and facile '
purification for subsequent insertion into an appropriate expression cell line, if such is
desired. For example, a shuttle vector, which is a vector that can replicate in more than
30  one type of organism, can be prepared for replication in both E. coli and Saccharomyces
cerevisiae by linking sequences from an E. coli plasmid with sequences form the yeast 2m

plasmid.



vect or system nmust be conpatible with the host cell used. Exanples of
vectors include, but are not limted to, E. colt, bacteriophages such as

| anbda derivatives, or plasm ds such as pBR322 derivatives or pUC plasmd
derivatives, e.g., pCGEX vectors, penal-c, pFLAG pKK plasnm ds (C onet ech)
PET pl asm g deHerggen, Inc., Madison, W), pRSET or pRERd5udksam ds MAR iy
(I'nvitrogen, San Di ego, CA), or pMAL plasm ds (New Engl and Bi ol abs,

Beverly, MA), etc. The insertion into &0l oning vector can, for exarrpl e, be
acconplished by ligating the DNA fragrrent i nto a cloning vector which has
conpl ement ary cohesive i : i gptide I enmentary restriction

sites used to fragmerﬁl mﬁeol?ly@%%{lgc@g&l {oeﬁsa%%o eﬁaénﬁ%[tvect or, the

ends of the DNA nol ecdl &8 e enz rra ’ernatively,

any site de@ammﬁxemyndb@ qhexeomcﬁdﬂlbgnohﬂga{cuv@dmumﬁmmbmemg&eﬁMGes (1'inkers)
onto the DNAter ese |j atedllnkers ma S}érls ecifi

chemical |y Byt ’fefgﬁa‘[b qlaﬁﬁ’i(iﬁ S WRLOPEAE S50 BPY: &F-7 HREER | ease
recogni t § ONconGRF3WRY eREssariRe ARt fistThe mb@@ub@mc@dasibﬁoﬂ HthoRbGed ptodi@ host
cells via 25 transforrratl on, transfection, infection, electroporation, etc.
so that nman§PdigEr@snes hhe 2 nyelis agidgnewduie QSCGARyahibe dvertionmaaber abl y, t he
cl oned gene r des for
expansi on i E&tlgﬁﬂlk?%ggggte Q‘”‘?‘eﬁé&?‘&éﬁ coﬁ%Fﬁl éssmglvg‘gcffhhél\%tériﬁ l|tl)c§et{ﬂ|hon for
subsequent ¢S4 @0d momuﬂsuqaamces@panoclbﬁdméxm@s&i wrdec@introl dfisech i f such is

desired. For uttl e vect s.a vector.that can replicate
o mor e t nalfEINOB e DB SIoY e e P b RS pe el GropaBrHBaLi on' i n
bot h E. molina@ﬁgt@@gcmlwwgﬁdescerew si ae by I|nk| ng sequences froman E.
coli plasmd with seg_ ences rmthe yeast 2m plasmd. | ji S3;L, WO

02/ 20718 PCT/ USOv27504e nepgssesyjrapicsiptioiabanddoslptiqna] signals Céeee moxidadier got i de
sequence co %}%;ﬁ, ntigenic fragnment, derivative or analog

t her eof , orgwgbulfrll@gl na %vg‘%‘%‘?ve derivative, including a chinmeric protein,
t hereof, can be |nseﬂ’b@dtlalmbﬂ-vaﬁoeqymmpmmﬂebmmmﬁmdmammahan cell, a

vect or V\:hl ch 5 ¢ € necess Ihe transcri pti on and
UTanel at orspms RERR e RRSTa i TS bk i g, 385 Bl “aci
encodi ngs Oa8in@tus, laeno-RYRIiHORuS, HRREVINBPAE. ?tmééﬁtéﬂell)éys?éiﬁﬁﬁfeat%@dntm th a

pronoter in an expression vector of the invention, Both
virus (e.g., baculovirus); microorganisms such as yeast containing yeast vectors; or

bacteria transformed with bacteriophage, DNA, plasmid DNA, or cosmid DNA. The
expression elements of vectors vary in their strengths and specificities. Depending on the
host-vector system utilized, any one of 2 number of suitable transcription and translation

20  elements may be used.

Expression of OSCAR protein may be controlled by any promoter/enhancer
element known in the art, but these regulatory elements must be functional in the host
selected for expression. Promoters which may be used to control OSCAR. gene expression
include, but are not limited to, cytomegalovirus (CMV) promoter (U.S. Patent Nos.

25 5,385,839 and No. 5,168,062}, the SV40 early promoter region (Benoist and Chambon,
1981, Nature 290:304-310), the promoter contained in the 3' long terminal repeat of Rous
sarcoma virus (Yamamoto, ef al., Cell 22:787-797, 1980), the herpes thymidine kinase
promoter (Wagner ef al., Proc. Natl. Acad. Sci. U.S.A. 78:1441-1445, 1981), the |
regulatory sequences of the metallothionein gene (Brinster et al., Nature 296:39-42, 1982);

30  prokaryotic expression vectors such as the b-lactamase promoter (Villa-Komaroff, ef al.,
Proc. Natl. Acad. Sci, U,S.A. 75:3727-3731, 1978), or the tac promoter (DeBoer, ef al.,
Proc. Natl, Acad. Sci. U.S.A. 80:21-25, 1983); see also "Useful proteins from recombinant



cDNA and genom ¢ sequences can be cloned and expressed under control of such
regul atory sequences. Such vectors can be used to express functional or
functionally 10 inactivated OSCAR pol ypepti des. The necessary ,
transcriptional and translational signals can be provided on a recéntiinait
expr essi onweagkeiis Potential host-vector systens includepdyuisofbReot 1imted
to manmalian cell systens transfected with expression plasmds or infected
with virus (e.g., vaccinia virus, 15 dAdlenovirus, adeno-associ ated virus,
herpes virus, etc.); insect cell systens infected with virus (e.g.,

bacul ovi r udpeteri”dn Seieafillvi Americsnd2 d4-%80; mometar elemeptyfromm tyeastartathes;  or
bacteria tr i i | asm 0 sm d DNA.
The expr es%kg%&gggﬂng&% Qc?? &?/(get%{ %rgémi\?“g@lf Oii%r\#é? W@forgersﬁfsg)e‘lr?g& tgr’ grﬁ}

speci fi ci t i(psplidghead] kigaseyproheter, hlkalineybotphatasysbmotety tahd tramdckiptizngl one of a

nunber of suitgble transcri.piion and translation, 20 .el enents be used.
Expr essi on CSP“&@Wsﬁ%F%FﬁQWtWQI%BhfSPBFI?GBJ@ICg}{/ in RRFt Ly Fté'rg}(g’?fﬁancer

el ement sknQqéhe dotrbi@gidh which U ackifEmEnyeREdEHE QU gBMmONBN NSatife $15:588-349)Ct i onal
in the host selected for_expression. Pronoters which may be used to control

OSCAR gene 8%y kedligsghal iGsd |46 da-94p 861 hemaepoistic ffenbeplh differegtiagmp ffatopvi r us
(CW) pro -%rthxp ar d ) . , -1 he SV40
early pr o%@ém&%’gi on 0?%%?%%@%@%%@%8@1 B N&gf gjr'%gggggg%ﬁ{%w) , the
pronot er cont ai ned i ndeddlear®’ typeorfplasmidytosalid, e at vicdl véoersnaydamsainea vi r us
(Yamanoto, et al. .l 22:787-797, 1980)..the herpes fhymdi ne kinase

b oot or (VAR oriinant Bjelg s {apstmigt which kg be 1 fiRed 19 Celh A B Aan 081
the regul aisaeywhee uaiesdnof at OSCARzahd @bdicOR Sedire8 S ABtenBliveRs WBEret al .,

Nat ure 296: 39-42, 1982); 30 prokaryotic expression vectors such as the
b- | act anas SXPESHABE 2 rRogmbingn Risne nsgdug in a pagticylar typgef cell gpigue isci . U, S. A

75: 3727- 37 3aired Wi vectrs iHAEseldty tﬁéde(s?&?%r Al RL96: tl. Acad.
Sci. US A %166:?1- 2%? 1rS£'983§es'e seeewa so "Usefu pr%l%e:%rns lﬁ‘er r%cr eceoLFrsbu?nant WO

02/ 20718 PCTI US01/ 2 7B0@othesembsdintent, ithe’ inventiScprewides methidsefoi axaressi@nl 2: 74- 94,

1980; pro | enent.s. f.rom yeast or other fungi such as the | 4

pr onot er, %@%ﬁ@@qp@ﬁ&y 3t é?&%’&%‘iﬁ’ﬁ% S 5‘?8‘&%{ cfongeallf}(pfeﬁ%%oﬁ%gl ycer ol
Ki nase)15pr eatidgefious WIGAUR péhe pHDGDNAI1AIE fd SHERGE IOSCUT géneatiftd 4 @dliioaal
control regions that exhibit hematopoietic, tissue specificity, in

parti cul ar OYetRsgesbihs nesgatieveation Yirh s eglinilgiee ﬁam@llwpwe%n th nyel oi d

Co 3. L0t ol Wit ol bt a5
nucleotide sequence that may be used to control expression of a gene but is not ordinarily
or naturally associated with the endogenous OSCAR gene. As an example, methods of

20  homologous recombination may be employed (preferably using non-protein encoding
OSCAR nucleic acid sequences of the invention) to insert an amplifiable gene or other
regulatory sequence in the proximity of an endogenous OSCAR gene. The inserted
sequence may then be used, e.g., to provide for higher levels of OSCAR gene expression
than normally occurs in that cell, or to overcome one or more mutations in the endogenous

25  OSCAR regulatory sequences which prevent normal levels of OSCAR gene expression
(for example, in osteoclast cells). Such methods of homologous recombination are well
known in the art. See, for example, International Patent Publication No. WO 91/06666,
published May 16, 1991 .by Skoultchi; International Patent Publication No. WO
91/099555, published July 11, 1991 by Chappel; and International Patent Publication No.

30 WO 90/14092, published November 29, 1990 by Kucherlapati and Campbell.

Soluble forms of the protein can be obtained by collecting culture fluid, or

solubilizing inclusion bodies, e.g., by treatment with detergent, and if desired sonication or



pronoters, erythropoietin receptor pronoter (Mouche et al., Blood, 15:2557,
1991), etc. Indeed, any type of plasm d, cosmd, YAC or viral vector nay be
used to prepare a reconbinant nucleic acid construct which can be
introduced to a cell, or to 10 tissue, where expression of an OSGAR:ggng

product isygeslnagd. Al ternatively, wherein expression of-~gyd§eagPi nant
OSCAR gene product in a particular type of cell or tissue .l?s geg?red, vi ral

vectors that selectively infect the des2red cell type or tissue type can be
used. In another enbodi nent, the invention provides nmethods for expressing
OSCAR pol y pahsr imbekaninal protaseesasdeseribeiabgen olhe spiubitie¢deor splubls@mndteio carebepr essi on

of an 15 e neus.__0S 1.5 hin .. An endogenou R gene
within a celptﬂgg(gusgtgg Yﬂg&%\%@%en@%ﬁi\f%ct & p?) %cg@'lrll‘{mdf ﬁ\glee%clgm Oﬁﬁfsiﬁﬁisgﬁor dinarily
(i.e., nat usadeytjc foausing, 2-Hinidnsiona) g¢l eteetrafhotekis, chédnhatoghaph@ife. g Nidagenous
pronoter, however, .1 S a pronofer or _aqther —nuc)eotide guence that may be
used to conW%ﬂg% FB?sﬁ“gﬁuné’f‘éﬁﬁ‘%é‘H‘émﬁ’Bg celump ghrogiatpereg 35} SPRtrdpeatiaR.yr al | y
associ ated aftBntid ol IS IRERUSpESERR EENRBy afFoél stkasRkRhniged fapgs of 20
honol ogous recomnbi nati on may be enpl oyed {pr ef erably using non-protein

encodi ng gRdAretisaef eioteisei d sequences of the invention) to insert an
anplifiable gene or other regulatory sequence in the proximty of an
endogenous OSCAR gene. The inserted sequence may then be used, e.g., to
provi de for higher |evels of OSCARxpressprchggroessi on than normally occurs in
that cell, or to over,cone one Q re mutations i.n the endogenqus .25 OSCAR
regul atory sequences ‘d\/mllﬁrgﬁarbe%é‘efr&??%ﬁ&;%qn YeROLFUnbipatiGRRAY e"f?g’q@?&’%ssi on
(for expml eprebdingOht BOA Sgtiereed df3is inSerdidn MEkdTRIE pREsiBPVERIRY B SxasloNbi nat i on
are well known in the art. See, for _exanple, I|nternational_ Patent

Publ i cat i orfRFontigh of seemesatse! chigimpsqmahagnphipmpgomal gud sygthetig BN chi ;

I nternatio eRlitdpbld g : i [ . 11, 1991
by Chappel nS% 1%1d@€%s'ntIg {enrJc nat iéﬁﬁ%h@%ﬁ%ﬁﬁ%@?ﬁé%@w%ﬁ%ﬂ% 11%5092,

publ i shed Nogefivell pR@mids 98ICElLyCRA pBBA2 2 phal-CnE TCaGE B« Pmith 8od/uere f or s of

t he protein.can t ai.ped collecting culture fluid o ol ubi l'i zi ng
ol st on DN Tof) SN0t e S Eflas thestitsibon P Rbpef PR P

soni cat {Pn taE nWErO B VdiBes SphRET, LB0MRES(Ad etheephagE DN e@aMIBr@EEesSEs, as
descri bed apove. The sol ubilized or soluble protein can be .isolated using

vari ous t ecHaneies singlecsrapded phagedd4 vept aesyids suhee theggnplrsaifi o ( PAGE) ,
CII 4 e e A e i S
chr omat ogr aptnyinaliapertls; vedorademved from combinations of plasmids and phage DNAs, such
as plasmids that have been modified to employ phage DNA or other expression control
20  sequences; and the like.

Preferred vectors are viral vectors, such as lentiviruses, retroviruses, herpes
viruses, adenoviruses, adeno-associated viruses, vaccinia virus, baculovirus, and other
recombinant viruses with desirable cellular tropism. Thus, a gene encoding a functional or
mutant OSCAR protein or polypeptide domain fragment thereof can be introduced in vivo,

25  ex vivo, or in vitro using a viral vector or through direct introduction of DNA. Expression
in targeted tissues can be effected by targeting the transgenic vector to specific cells, such
as with a viral vector or a receptor ligand, or by using a tissue-specific promoter, or both.
Targeted gene delivery is described in International Patent Publication WO 95/28494,
published October 1995.

30 According to the present invention, vectors may be specifically targeted to

osteoclast cells using, for example, an OSCAR-specific antibody (i.e., an antibody that

specifically binds to an OSCAR gene product) or using an OSCAR binding partner such as



5 differential solubility, immnoprecipitation, or by any other standard
technique for the purification of proteins. Expression Vectors A w de

vari ety of host/expression vector conbinations may be enpl oyed in- 42§37 ik
expressing the DNA sequences of this invention. Useful expression vectors,
for exanpl goozm@sconsi st of segnents of chronosomal, nopcEeARsPMIl and
synthetic DNA sequences. Suitable vectors include derivatives of SvV40 and
known bacterial plasmids, e.g., E. coif3plasmds col El, pCRl, pBR322,

pMal - C2, pET, pCEX (Smith et aL, Gene 67:31-40, 1988), pMB9 and their
derivati vestt QGARRes TS lgand oV qobors mapalspcbersppeifically gargetéro opfeodksheslls us
derivative \ ; : DRI 3 and
filanment ou?sgl%r?gépﬁe%&g% geégh’ ggu%hdg e e “;ﬁg'g%%‘tégtﬁ%?)f’gés}ﬁﬁg%% suclﬁﬁlaggja{tﬂ%élZm pl asm d
or deri vattagtizylathh &ngroénts whick comapriss efi OSCAR hindiag sequence. chichgnettmds inaps vect or s

useful in i r lj.an cells: yector erdved, f.ro omhi nati ons of
pl asm ds anbg%g%atagar%?&%%ﬁesshg anpf %eél Fn?o sS?etoﬁlg% °ﬁ%ﬂe/8‘°%‘$5‘ﬁ@ﬂ%€%‘iq%f“ét83t o enpl oy
phage DNA ab vedtdte thatespress OSOARDEdifiodntisitBe metpiciidor OBTAR §rcificke. Preferred

vectors are, viral vectors, such as lentiviruses, retroviruses, herpes
viruses, ad8l&MTuses, adeno-associ ated viruses, vaccinia virus,

bacul ovirus, and ot hSﬁnilaEl?,QHéTﬁivéﬁBhaléb{Jéiﬁ%s;{!cffi&tﬂg g bRedtbdst i@r tropi sm
Thus, a gene encodi n%ba functional or "nutant OSCAR protein or polypeptide

domai n f r age Anbryaeie éibroblasteels ab well atetbadells(sushws NIESTSTA Mg, or in vitro
using a Vi r@m tI@rKZg mession  in
targgt ed ti ssu\ég&can g’ %Wgﬁéﬁﬁd%&ggpggﬁ%ﬂgﬁtg%%%c vector to

speci f i 1) ceabptdfic Bganh or asOSCAR binditigrpatinar ea th@rceld surdace chyaigingan DSGaAR], or by

using a tissue-specifi ronoter, or both. Targeted gene delivery is
descri bed iH?lijPﬁIi’ ﬁ%ﬁﬁegﬂgﬁ’unﬁﬂ%‘ﬁt Publ i cati on WD 95/ 28494, publ i shed

Cct ober 1995. 30 Accyifl vgtotsoliRnB BEERE id viidlek 0o ta¥Q4hS kid tRBMpyY e
specifically targeted to osteoclast cells using, exanpl e,

or an
OSCAR- speciHrpeedunt 31p BAA-pased vectarhandrretrqydral vectors: Mefhdsifor copstrupting 49ds t o an

OSCAR gene t bj ndy : 02/ 20718
pCT/ Uscr/ 27858 tgiyeoftfs fkdindflleiiie & Ml BRN Sien BN,
speci f i Bal 1398005§e199@). t Rrefosblyothk a4l veetbls are ragicaigorf defigties) it {sethgy arepept i de or

pol ypeptide fragnents) of an CAR bindin artner articylarly fragnments
Whi ¢h comprinelle fephsaizationageyy Bl fatersol i grneral o gEomas Mo used to

target vectgfiRafonlc@Rald el ¥t@eRRich Bre@SddeRiRiRble s6felof thelphebit@hRtidt not
imted lack at least one region which is necessary for the replication of the virus in the infected
cell. These regions can either be eliminated (in whole or in part), be rendered non-

20  functional by any technique known to a person skilled in the art. These techniques include
the total removal, substitution (by other sequences, in particular by the inserted nucleic
acid), partial deletion or addition of one or more bases to an essential (for replication)
region. Such techniques may be performed in vitro (on the isolated DNA) or in situ, using
the techniques of genetic manipulation or by treatment with mutagenic agents. Preferably,

25  the replication defective virus retains the sequences of its genome which are necessary for
encapsidating the viral particles.

| DNA viral vectors include an attenuated or defective DNA virus, such as
but not limited to herpes simplex virus (HSV), papillomavirus, Epstein Barr virus (EBV),
adenovirus, adeno-associated virus {(AAV), and the like. Defective viruses, which entirely

30  or almost entirely lack viral genes, are preferred. Defective virus is not infective after

introduction into a cell. Use of defective viral vectors allows for administration to cells in

a specific, localized area, without concern that the vector can infect other cells. Thus, a



5 to vectors that express OSCAR specific antisense nucleic acids or OSCAR
specific ribozynmes. Simlarly, the invention also permts specific
targeting of osteoblast cells and enbryonic fibroblast cells, as well as
other cells (such as NIH 3T3, ST2, My, UWMRL06, HEK293, HEK293T hiFreB1 . a9,
and COS-1 ggld28dmg hat express an OSCAR 10 specific |i gang-@fisodirsESCAR

bi ndi ng partner on the cell surface, by using an OSCAR pol ypeptide as the
targeting entity. Viral vectors conmmont-used for in vivo or ex vivo
targeting and therapy procedures are DNA-based vectors and retroviral
vectors. MSPeafistissen casdaspecificailnigrested. Exanmes ofipruiculprctorsinglnde, bnich i n t he
art (see, DB rus 9 1992) .

Pr ef er abl %nglt%gpafaﬁ%é?%%ﬁare rgglqgg?%&gy éaiple&?{%lé%c%i% %Qlils they are
unable to rléquoscaﬁ éz&GS(hdS?rl)Mgcnmhdrm virasgmtordzekxhg alglycoeneciall, gehehe genone
of the replic t viyal ve are used.wthin the scope
of the pr es(g?‘nt{3 a%tfjr’fglé%? E'B 7!@% ‘g}’ of ‘é'ié%r ﬁlév %@%W%‘Fﬁﬁ‘?rﬁ ooty for
the repls c&taxeaﬂpﬂﬂmithﬁm rwxs 94ﬂ21$d‘7§3p1lﬂﬁﬁlﬁdt8%§|tem6&u% 1993eEferhRBhAPateg@N €i t her
be elimnated (in dered non 20 functi onal by any

t echni que I?ﬁ’@W?UPE)NQ }Y«Qf %9152@1 H“Méﬂleii ﬁ*P{‘h% 13?"[)= anrafigBeatedeadipavigR ¥ecidicl ude
the total fwagqhe ve%tb?aégchb&f rﬁn@gxﬁd%%au&%mgg?@m cB29: §%spr by the

inserted nucleic acid), part etion or t7on of one or nore bases
to an esseW&lseQélmLa%lelecalt |S@w)1ce25§@i8&690 3a8%; a@dﬂﬁf@umadmy be perforned

i pul at | GRPBPRRy e BRI F ot S oER "B SRl Fand RE™ ' ©

replicatg ornvigef63cisny.a8ys,nosy; 1ebleiwiki dr B, Melqoean sl 9393&$99gemsp whi ch are
necessary for encapsi dat i ng the viral particles. DNA vir vectors include

an attenuated or def SAHQUFSOMRARISH Rremiice wiral Keckars cqpmengiaily, 1}’1‘?11141%81 YEYREr pes

sinplex vir enovi rus,
adeno- ass oc#%’?éegﬁﬁ% tg Eﬁ? %&%ﬁ%ﬁ@ﬁ eéﬁ‘%@v Qed?e?{e{: tC }ég erGlé \ﬁ/‘?sﬁ’%?gﬁt?r (\:/\#c h
entirely 30CAre@vinek admwmal,eﬁ&\flvacxkrsyanudéfbntlgmdefsotom) éllcpntgme(retredralmd ective

virus is nqt inf.ect akter 0 toa el defective
viral vect g“ra%“I%YLfﬂg ‘F@r G ’nl st C‘ﬁ‘“r gAtae Y anda“%ﬁ’%’ft | ocal i zed
ar /ea wist h@ﬁnvwﬁf@bﬂlﬂl hadtoﬁhmma@?@@em Nd&feﬁ&ﬁdsgﬁd&ﬁdsv@e?écsorsl)rhus, a V\od
02/ 20718 PCTI US 27502 -54 specific_ ti an be specifically targeted.
Exanpl es of Mplasulardgdiging Eetiogiral 3dsapyinh ‘Z %ﬁ“épesné{af YsCHrD) eﬁor%n a defective

herpes vir U(ﬁde}l &1@@&0@)‘9@)&%@ ﬁiﬁ%dicrat(o%rcfibnlted\@ng&m Cl:@ﬂtiwral RIFS Sl -

2:320-330, 1991), defecfive herpes virus vector |acking a glyco-protein L
gene Transgene (Strasbourg, France; adenoviral, vaccinia, retroviral, and lentiviral vectors).

In another embodiment, the vector can be introduced i# vivo by lipofection,

20  asnaked DNA, or with other transfection facilitating agents (peptides, polymers, etc.).
Synthetic cationic lipids can be used to prepare liposomes for in vivo transfection of a
gene encoding a marker (Felgner, et. al., Proc. Natl, Acad. Sci. U.S.A, 84:7413-7417,
1987, Felgner and Ringold, Science 337:387-388, 1989; see Mackey, er al., Proc. Natl.
Acad. Sci. U.S.A., 85:8027-8031, 1988; Ulmer et al., Science 259:1745-1748, 1993).

25  Useful lipid compounds and compositions for transfer of nucleic acids are described in
International Patent Publications W(095/18863 and W096/17823, and in U.S. Patent No.
5,459,127. Lipids may be chemically coupled to other molecules for the purpose of
targeting (see Mackey, et. al., supra). Targeted peptides, e.g., hormones or
neurotransmitters, and proteins such as antibodies, or non-peptide molecules could be

30  coupled to liposomes chemically. Other molecules are also useful for facilitating
transfection of a nucleic acid in vivo, such as a cationic oligopeptide (e.g., International

Patent Publication W(Q95/21931), peptides derived from DNA binding proteins (e.g.,



(Patent Publication RD 371005 A), or other defective herpes virus vectors
(I'nternational 5 Patent Publication No. WD 94/21807, published Septenber 29,
1994; International Patent Publication No. WO 92/05263, publi shed,eAprLI 2,
1994): an attenuated adenovirus vector, such as the vector desctibedbhy
Stratford- Qeydieagdet et al. (J. din. Invest. 90:626- 6319702 S€€ al so
La Salle et al., Science 259:988-990, 1993); and a defective adeno-

associ ated virus vector (Sanmul ski et at3s; J. Virol. 61:3096-3101, 1987;
Samul ski et al., J. 10 Viral. 63:3822-3828, 1989; Lebkowski et al., Mol.
Cel | . Bi ol .Ingmetiggl Bgos Publbagyn WCLHIS608, warpleniesclymedeage Inérmationglect or s
commerci al | i nmeans |imted to Avigen, Inc, (Al aneda,
CA, AAV vecl%la(gern'g Ifé%ﬂ%g‘g?g%/g?gn?ﬁster City, CA retroviral, adenoviral,
AAV vectors, and | eniti1S/é115caﬂaoswihlett@m)3duo€lﬂmnieaoi’nn(vﬁ1&iers(a\ﬂakai DXAlashét ul ovi r al

vectors), Inc haron, Hi | | A, . aden and, AAV tors), 15
Genvec (adjﬁ%\?’%{% I:‘ir%fr%ﬁencqh??pé’ééﬂg IPEg‘? Ecﬁ Ng?ﬂ gﬁ@écég gnovi r al
vectors)s dkh&rkhéwn Moslé &t e (dRirbgdrition) micAgo@ioh! @l fufY DEAFURREHES Vi ral
vectors), Norgen _ (adenoviral vectors), Oxford BioMedica (Oxford, United

Ki ngdon | é‘ﬁlCi“PﬂF PIQSPWTS?IBIPUOMHC offg %ﬁ%g@h@f osiof aHDH\VRFtoT epspeder
adenoviral, i i LAt r R not her

enbodi nment , t hggvg}gfeéff ?tair?%\tge@%h;t %%5603 i 1r?g\b/i %a\é@@%?éo 18%:@81% 20 as
naked DNA, 268:1%621a14524ek988y Barsie et 4/0 Cafizglian|Pateat AppmicaimiNe 2(qi251 1, dds,

PO s BT 51 LS RS D fogpre | oo

Proc. Nat | .Rebemer-m&Hited ONS dblivéd dﬁ&&h@%ﬂ aIso H»@ﬁs%d (E@m @ﬁ‘&l ggh. Bemgol d,
Sci ence 337:387-388, 1989; see Mack Acad. Sci .
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Usef ul i pighsCoRRRestdqatiog @@Hﬂébée'c@ﬁfe HexbgedBid BNAQRqIMG Sk C1 dS_are
described in T'ntérnati ona Pat ent Pu cati ons W95/ 18%63 and W96/ 17823,
and in U. S.trarsfeetion fmhtatugmﬁ,mzmamn'p\i dRecantly, b@laiivemlc‘alvblyagc,dugﬂ ed to ot her
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as antiipdiggl, @P. A&d: mpszﬂwaM%eWcﬁ%/@nutdWO@m1§s)lwb€9@/(11q>7i)1 posones
chemcally. O her nol ecul es are al so useful for facjlitating transfection

of a nucleic acid i nPreferebly.derch viys 2dminipaling &n FIPFRRSge MIBoTEpIgssive

| nt er nat i onglyym e%@%%ﬂ%ld?h@ n!c.% &dn %&%@%%%%cmrgﬁgtA&iﬁéwﬂﬁ%c\f&dtof rom DNA

bi ndi ng proteins /20718 PCTI USO1 55 I'nternational Patent
Publ i cati oravvﬂgmsﬁr@sa)ctlmronmf twtviralvectopaidyirapsfeqied ¢ells. Fortemampled onal  Pat ent

Publi cati Onmvn?u%géu%pr%g’swe) cytokines, such as interleukin-12 (IL-12), interferon-g (IFN-y), or

20  anti-CD4 antibody, can be administered to block humeoral or cellular immune responses to
the viral vectors (see, e.g., Wilson, Nature Medicine, 1995). In that regard, it is
advantageous to employ a viral vector that is engineered to express a minimal number of

antigens.

25 Antibodies to OSCAR
Antibodies to OSCAR are useful, inter alia, for diagnostics and
intracellular regulation of OSCAR activity, as set forth below. According to the invention,
OSCAR polypeptides produced recombinantly or by chemical synthesis, and fragments or
other derivatives or analogs thereof, including fusion proteins, may be used as an
30 immunogen to generate antibodies that recognize the OSCAR polypeptide. Such
antibodies include but are not limited to polyclonal, monoclonal, chimeric, single chain,

Fab fragments, and an Fab expression library. Such an antibody is preferably specific for



It is also possible to introduce the vector in vivo as a naked DNA pl asm d.
Naked DNA vectors for gene therapy can be introduced into the desired host
cells by 5 nmethods known in the art, e.g., electroporation, mcroinjection,
cel | f6sion, DEAE dextran, calcium phosphate precipitation, use:¢fira;gene

gun, or us¢f28nPNA vector transporter (see, e.g., W girdaisiseBi o . Chem
267:963-967, 1992; Wi and Wi, J. Biol. Chem 263:14621-14624, 1989; Hart nut

et aL, Canadi an Patent Application No.-58; 012,311, filed March 15, 1990;
Wlliams et alL, Proc. Natl. Acad. Sci. USA 88:2726-2730,1991). 10
Recept or - mé# efpecifigolin binds to) atyiman PSEARHE § muiie HSEAR Heomegr, teantieddyet  al . |

pP
Hum GCene ” - . i .
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agents, in | ... .Rece a,relatively |ow voltage, high efficiency in
vi vo DNA tr(g%@gﬁ?%@h eq@%#‘x{{e?rr]?g%‘ el ectrotransfer, has been described (Mr
15 et als, C P. Acadvasisprocd@ites3&3wn P88 art By 89664 ¥orihe MOIRB0H 458, WO
99/01175). Preferably, for._in_vivo adm nistration, an _appropriate
i munosupprigysiopal a“?“?%%\etsﬁ%f?tgc@ I@H@Pﬁ%ﬂéﬁ_"ﬂ‘?ﬁf"é@ﬁ WHBAPHHPE FoF e viral
vector, €. GroduBQSNA%hibtRly VREHR! host RimdY Ohe ifFURG: AEAR LG Jalmef the viral

vector and transfected ce1|s._qu exanpl e, 1 mMunosuppressi ve cyt oki nes,
such as i nt@yGAR kelppeptide, gr a derjvativefer, fregment gr fusiBhipydteinther2of, iniudingD4

anti body, Lhist.er to . block h ral_or | Lul ar i responses
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regard,10 t polypemidy anfrageat theteof Qilifbk Qynjagattidriahn Metldipedit adritrSe. gnbdveer ed to
express a m ni nal n_urrbgr of antjgens. 25 Antibodies to OSC Antibodies to
OSCAR ar e (e Albunip (185 ALer keyhololimpet Aemesynie Kby Variops adiwvantsimay beegul at i on

of OSCAR aGfskd/lioreadSths %nhﬁél&élca@?ésﬂ%e,@glﬁéﬂﬁﬂé B8 tfehokiWBodilly BBRIAR by OSCAR

pol ypepti des produced reconbi nantly" or chem cal synthesis, and fragnents
or ot her detlimied todeeuod's Loaipbisandhiesoaplefe) miottalgehysutues dwnipnst ei ns, may be

used as an [ nagen I [ Lbodi t.hat. r nize the OSCAR
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PCT/ US01/ 2 agjgvants S.ugeef.is, ﬁ%@é@ﬂﬂ?ﬁ#@k U %r@)co%m\ff\gﬂﬁ?rfm%r a marine
OSCAR. However, the pi{grQaekyion BPMonddlohflaBRlddus Mitect@BroRRGh OSCART an CSCAR

orthol og from sone ot her "speci es of
polypeptide, or fragment, analog, or derivative thereof, any technique that provides for the

production of antibody molecules by continuous cell lines in culture may be used. These

20  include but are not limited to the hybridoma technique originally developed by Kohler and
Milstein (Nature 1975, 256:495-497), as well as the trioma technique, the human B-cell
hybridoma technique (Kozbor et al., Immunology Today 1983, 4:72; Cote et al., Proc.
Natl. Acad. Sci. U.S.A. 1983, 80:2026-2030), and the EBV-hybridoma technigue to
produce human monoclonal antibodies (Cole et al., in Monoclonal Antibodies and Cancer

25  Therapy, Alan R. Liss, Inc., 1985, pp. 77-96). In an additional embodiment of the
invention, monoclonal antibodies can be produced in germ-free animals (International
Patent Publication No. WO 89/12690). In fact, according to the invention, techniques
developed for the production of "chimeric antibodies" (Morrison e al., J. Bacteriol. 1984,
159:870; Neuberger et ai., Nature 1984, 312:604-608; Takeda et al., Nature 1985,

30 314:452-454) by splicing the genes from a mouse antibody molecule specific for an

OSCAR polypeptide together with genes from a human antibody molecule of appropriate

biological activity can be used; such antibodies are within the scope of this invention.



organi sm preferably a manmal i an species. The anti body may recogni ze a

mut ant formof OSCAR, or w |l d-type OSCAR, or both. 5 Various procedures
known in the art may be used for the production of polyclonal anti bodhasmatlo
OSCAR pol ypeptide or derivative or anal og thereof For the production of
antibody, wayd@pgshost animals can be i muni zed by i nj ecjdOisotkish, t he OSCAR
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t he scope nvention. WD O 0718 PCT/ U501/ 27502 -57 Such human or
humani zed chi neri ¢ ahlthbpuoiledionrad e of antibedied, surcansreg fonorttestingpythdfe hunman
desired antibody can be accomplished by techniques known in the art, e.g.,
20  radioimmunoassay, ELISA (enzyme-linked immunosorbant assay), "sandwich"
immunoassays, immunoradiometric assays, gel diffusion precipitin reactions,
immunodiffusion assays, in situ immunoassays (using colloidal gold, enzyme or
radioisotope labels, for example), western blots, precipitation reactions, agglutination
assays (e.g., gel agglutination assays, hemagglutination assays), complement fixation
25  assays, immunofluorescence assays, protein A assays, and immunoelectrophoresis assays,
etc. In one embodiment, antibody binding is detected by detecting a label on the primary
antibody. In another embodiment, the primary antibody is detected by detecting binding of
a secondary antibody or reagent to the primary antibody. In a further embodiment, the
secondary antibody is labeled. Many means are known in the art for detecting binding in .
30  an immunoassay and are within the scope of the present invention. For example, to select
antibodies which recognize a specific epitope of an OSCAR polypeptide, one may assay
generated hybridomas for a product which binds to an OSCAR polypeptide fragment
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enbodi nment , {ilae pri ry an i.body is detected by detecting binding of a
secondary L Eﬁiwe ‘to the primary antibody. In a further
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art for detecting binding in 30 an |mTunoassay and are wthin the scope of

the presentisolaty smdmh eRplesseand M AR pelppoptide eig., osinedlasbetlledywlanmihg erecogni ze a
specific ep| LoRpe of \?ﬁ o) X&eptl de, one nmay assay generated

hybr i domas T ate lmmuno uscot I Ads to an OSCAR pol ypepti de fragnent WO

02/ 20718 PCT. / USO 1/ 27Ea(b25pec158embodlmcnt antibodies that agonize or antagonize the activity
of OSCAR polypeptide can be generated. In particular, intracellular single chain Fv
20  antibodies can be used to regulate (inhibit) OSCAR activity (Marasco et al., Proc. Natl.
Acad. Sci. U.S.A. 1993, 90:7889-7893; Chen., Mol. Med. Today 1997, 3:160-167; Spitz
et al., Anticancer Res. 1996, 16:3415-22; Indolfi et al., Nat. Med. 1996, 2:634-635;
Kijma et al., Pharmacol. Ther. 1995, 68:247-267). Such antibodies can be tested using the
assays described infra for identifying ligands.

25 Antibodies can also be used to create immunotoxins, as discussed in the

section on screening assays, infra.

In Vivo Testing Using Transgenic Animals

Transgenic mammals can be prepared for evaluating the molecular
30  mechanisms of OSCAR, and particularly human OSCAR-induced signaling. Such
mammals provide excellent models for screening or testing drug candidates. Thus, human

OSCAR “knock-in"” mammals can be prepared for evaluating the molecular biology of this
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A "knockout mammal” is an mammal (e. g., mouse)} that contains within its

genome a specific gene that has been inactivated by the method of gene targeting (see, e.g.,
US Patent Nos, 5,777,195 and 5,616,491). A knockout mammal includes both a
20  heterozygote knockout (i.e., one defective allele and one wild-type allele) and a
homozygous mutant. Preparation of a knockout mammal requires first introducing a
nucleic acid construct that will be used to suppress expression of a particular gene into an
undifferentiated cell type termed an embryonic stem cell, This cell is then injected into a
mammalian embryo. A mammalian embryo with an integrated cell is then implanted into
25  afoster mother for the duration of gestation. Zhou, et al. (Genes and Development, 1995,
9:2623-34) describes PPCA knock-out mice.
The term "knockout” refers to partial or complete suppression of the
expression of at least a portion of a protein encoded by an endogenous DNA sequence in a
cell. The term "knockout construct" refers to a nucleic acid sequence that is designed to
30  decrease or suppress expression of a protein encoded by endogenous DNA sequences in a
cell. The nucleic acid sequence used as the knockout construct is typically comprised of

(1) DNA from some portion of the gene (exon sequence, intron sequence, and/or promoter
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20  sequence encoding an antibiotic resistance gene which is inserted into the DNA sequence
that is complementary to the DNA sequence (promoter and/or coding region) to be
disrupted. When this nucleic acid construct is then transfected into a cell, the construct will
integrate into the genomic DNA. Thus, many progeny of the cell will no longer express the
gene at least in some cells, or will express it at a decreased level, as the DNA is now
25  disrupted by the antibiotic resistance gene.

Generally, for homologous recombination, the DNA will be at least about 1
kilobase (kb) in length and preferably 3-4 kb in length, thereby providing sufficient
complementary sequence for recombination when the knockout construct is introduced
into the genomic DNA of the ES cell (discussed below).

30 Included within the scope of this invention is a mammal in which two or

more genes have been knocked out or knocked in, or both. Such mammals can be

generated by repeating the procedures set forth herein for generating each knockout



-60 sequence) to be suppressed and (2) a marker sequence used to detect the
presence of the knockout construct in the cell. The knockout construct is
inserted into a cell, and integrates wth the genomic DNA of the; gekl, in
such a position so as to prevent or interrupt transcription of thé hattve
DNA sequeng®y o22p3p i nsertion usually occurs by honol ogouscpyude§sapRi nation
(i.e., regions of the knockout construct that are honol ogous to endogenous
DNA sequences hybridi ze to each ot her afhen the knockout construct is
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gene. By vva(gs/ceoggeé%‘%rﬂ?‘ré_,se%?nh P@P’tcygg?r g%@nbﬁ"&‘ﬁﬁ a%ﬁ'r"i‘% Viﬁ'ggiégd cont ai ni ng
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DNA. Thus, nany progeny o0 no | onger express the gene at

| east in sone cells, or will express it at a decreased |level, as the DNA is
now 25 disrupted by the antibiotic resistance gene. Generally, for
honol ogous reconbi nation, the DNA will be at |east about 1 Kkilobase (kb) in

| ength gnd preferably 3-4 kb in length, thereby providing sufficient
conpl ementary sequence for reconbination when the knockout construct is
introduced into the genomc li (di scussed below). 30

§
ncludd w1 L1 BEARS, AL LANEObBRLS  TRITP OSBRI (00 0T
gener at ed gqueams dnchading fregipemcadull Bagh ISCAR gdne bejuendes), ISCa®&ner at i ng each
knockout polypeptides (including fragments of full length OSCAR proteins and OSCAR fusion
20 polypeptides) and of antibodies directed against OSCAR nucleic acids and OSCAR
polypeptides (including fragments of full length OSCAR genes and proteins). Such
applications may include, for example, both prognostic and diagnostic applications for
evaluating bone growth related disorders associated with an OSCAR gene, and OSCAR
gene product or an OSCAR polypeptide, including the identification of subjects having
25  such a disorder or having a predisposition to such a disorder, Additionally, such
applications may include methods for treating disorders associated with an OSCAR gene,
with an OSCAR gene product or with an OSCAR polypeptide, as well as screening
methods to identify compounds (including natural ligands and other cellular compounds)
that modulate the synthesis, expression or activity of either an OSCAR gene, an OSCAR
30 gene product, an OSCAR polypeptide or a combination thereof.
As demonstrated in the Examples infra, the OSCAR genes, gene products

and polypeptides of the present invention may be characterized by their ability to modulate



h, 7k[a ~~F~;, E WD 02/ 20718 PCT/ US01/ 27502 -61 construct, or by breeding to
mammal s, each with a single gene knocked out, to each other, and screening
for those with the doubl e knockout genotype. Regul ated knockout ani mal s can
be prepared using various systens, such as the tet-repressor syste*m.%séé us
Pat ent No. why 3dnd68) or the Cre-Lox system (see US 5 Paj@isNae, 4, 959, 317
and No. 5,801,030). In another series of enbodinents, transgenic animls are
created in which (i) a human OSCAR i s-68t abl y inserted into the genone of
the transgenic aninmal; and/or (ii) the endogenous OSCAR genes are
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treated wﬁréfemmmhhiamnmm)oeﬁdk rﬁ:ﬂld:cmﬂs trairpaty pbpdden efithe ivventib@y &l opnent ,
neur odegener or efficac) i date therapeutic, orrpo nd. 15
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exanpl e, babhppumy (mdudmg astdrablligagdostliothenpibulac edrymundd asrwelles ajrmmtlic ng bone
growh rela ed i sorder Tillssoc' terg‘ with an CAR 'ﬁi&nef cl gene
product or ﬁpﬁ?ﬂ‘@% f)ttff‘ atg Thg Pghretign f ‘P'Oéﬁf’?%%"raﬁﬁ f‘%rubj ects

havi ng @b Sﬂ&ﬁfﬁn%do‘ﬁﬁfodﬁis (ﬁfcluhﬁlﬁ'ﬂ@ﬁra@hé&nﬁﬂhﬂﬂﬂﬁrkélﬁﬂmfcemﬁ&ﬁﬁs as dem g der .
Additionally, suc applications may_ include nmethods for treati g di sorders
1

associ at ed siptheficgherasalrmpeneds) thaf meduiate WEERRHY sveir devriensens respiptiphan  OSCAR
pol ypeptid nmet hods to identify conpounds (including

nat ur al ||§§ @n@ﬁgkh aﬁﬁ%@ﬁpbﬁg? conpounds) that nodul ate the synthesis,

expression or activity of either an OSCAR gene, an OSCAR 30 gene product, an
OSCAR pol ypeptide or a conbination thereof, As denonstrated in the Exanples

infra, the OSCAR genes, gene pr lc £ pepti des of the present

inventipn may be chapagtietyiof 8@thBYs dah®k Empleldd thytht QiapRsitt atdprognostic

evaluation of bone growth associated disorders such as osteopetrosis and osteporosis, and

for the identification of subjects having a predisposition to such disorders. These methods
utilize reagents such as the OSCAR nucleic acids and polypeptides described supra
(including fragments, chimeras and fusions thereof), as well as antibodies directed against
20  these polypeptides. For example, such reagents may be used specifically for: (1) the
detection of duplications or deletions of an OSCAR gene in a cell, the presence of OSCAR
gene mutations, or the detection of either over- or under-expression of an OSCAR gene
product (e.g., an OSCAR mRNA) relative to expression in an unaffected state (j.e.,ina
subject not having or predisposed to having a bone growth associated disorder); (2) the
25  detection of either an over- or an under-abundance of an OSCAR gene product relative to
abundance in an unaffected state; and (3) the detection of an aberrant OSCAR gene
product activity relative to the unaffected state.
In preferred embodiments, such reagents can be used to diagnose a bone
growth related disorder such as osteopetrosis or osteoporosis, or to assess a subject’s
30 predisposition to developing a bone growth related disorder.
In preferred embodiments, the methods described herein are performed

using pre-packaged diagnostic kits. Such kits may comprise at least one specific OSCAR



WO 02/ 20718 PCTI US01/ 27502 -62 the maturation of osteoclast cells and, as a
result, the ability to nodulate growmh, repair, developnent, resorption,
degradation and honeostasis of bone tissue. Accordingly, in preferred .
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deletio of an R inacell, th esgnce of R n tations,
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under - abundgpefehaidne LHGAR SaheIRgfuct relative to abundance in an
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activity relative to the unaffected state. In preferred enbodi nents, such

reagent s, can be used i a bgne .qgr r t ed disorgder such as
ost eopefsr osi s or ost gg%ﬁ%”s&s}?‘é@ﬁﬁ%a?ggcég%wQ‘Stﬁij%’a‘fonso )f edi sposi tion
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nmet hods descrij bed herein_are performed using, pre- packa}ged di agnostic kits.
Such Kkits rasthedsiayibsemploypd aqr cxaeple sugtiong OSCAKR gene may be

detected by utilizing a number of techniques known in the art and with nucleic acid
derived from any nucleated cell. The nucleic acid may be isolated according to standard

20  nucleic acid preparation procedures that are already well known to those of skill in the art.

OSCAR nucleic acid sequences may be used in hybridization or
amplification assays of such biological samples to detect abnormalities involving OSCAR
gene structure. Exemplary abnormalities that can be detected in such methods include
point mutations, single nucleotide polymorphisms (SNPs), insertions, deletions,

25  inversions, translocations and chromosomal rearrangements. Exemplary assays that can be
used to detect these abnormalities include Southern analyses, fluorescence in situ
hybridization (FISH) single-stranded conformational polymorphism analyses (SSCP) and
polymerase chain reaction (PCR) analyses.

As an example, and not by way of limitation, diagnostic methods for the

30  detection of OSCAR gene-specific mutations can involve contacting and incubating

nucleic acids (including recombinant DNA molecules, clones genes or degenerate variants

thereof) obtained from a sample with one or more labeled nucleic acid reagents, such as
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the art and with nucleic acid derived fromany nucleated cell. The nucleic
acid may benfesbngmpasigraexpeste fiom e oomahfidar wileyp S1S6IAR ganedequergsan at i on
procedur s il Minlc ARt IPOSCARMME bt dOSradl SKI 11 11 Lhe art. —OSCAR
nucl ei c aci'd sequences Tay be USEd i ybfidi'ZBTON or anplification assays
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structure. enpl abnornal j.ties that can he detectedq in such net hods
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obtai ned from a sanphfemirhve d@RfoHE n¥RHo8s foRBRIBRAUAIRDIT AL e kpRERNt S, Such
as

nucleic acids in patient samples or in other cell sources may involve their amplification,
e.g., by PCR (see, for example, the experimental embodiment taught in U.S. Patent No,

20 4,683,202) followed by detection of the amplified molecules using techniques that are well
known to those of skill in the art. The resulting amplified sequences may be compared to
those that would be expected if the nucleic acid being amplified contained only normal
copies of an OSCAR gene in order to determine whether an OSCAR mutation is present in
the samples

25 Other well known genotyping techniques may also be used to identify
individuals carrying OSCAR mutations. Such techniques include, for example, the use of
restriction fragment length polymorphisms (RFLPs). Other methods for analyzing DNA
polymorphisms may be used to identify OSCAR mutations capitalize on the presence of
variable numbers of short tandemly repeated DNA sequences between the restriction

30  enzyme sites. For example, U.S. Patent No. 5,075,217 describes a DNA marker based on
length polymorphisms in blocks of short tandem repeats. The average separation of such
blocks is estimated to be 30 to 70 kb. Markers that are so closely spaced exhibit a high
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ual such as a patient) are osteocﬁst cells.

In one preferred embodiment of such a detection scheme, a cDNA molecule
is synthesized from an RNA molecule of interest (e.g., by reverse transcription). A
sequence within the cDNA may then be used as a template for a nucleic acid amplification
reaction such as PCR. Nucleic acid reagents used as synthesis intitation reagents {e.g.,
primers) in the reverse transcription and amplification steps of such an assay are preferably
chosen from the OSCAR nucleic acid sequences described herein or are fragments thereof.
Preferably, the nucleic acid reagents are at least about 9 to 30 nucleotides in length. The
amplification may be performed using, e.g., radioactively labeled or fluorescently labeled
nucleotides, for detection. Alternatively, enough amplified product may be made such that
the product can be visualized by standard ethidium bromide or other staining methods.

OSCAR gene expression assays of the invention may also be performed in
situ (i.e., directly upon tissue sections of patient tissue, which may be fixed and/or frozen),
thereby eliminating the need of micleic acid purification. OSCAR nucleic acid reagents
may be used as probes or as primers for such in sifu procedures (see, for example, Nuovo,
PCR In Situ Hybridization: Protocols And Application, 1992, Raven Press, New York).

Alternatively, if a sufficient quantity of the appropriate cells can be obtained, standard
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mar ker based on | ength pol ynorphisns in bl ocks of short tandem repeats. The
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may al so be perforned i'n u(l. e., directly upon tissue sections of

pati ent ti sssoesxprssion anb§SBARokpeptida grodnctionoLempounds that may have
beneficial effects on an OSCAR associated disorder can be identified and a therapeutically

20  effective dose for such compounds may be determined using such assays.

In vitro immunoassays can also be used to assess the efficacy of cell-based
gene therapy for an OSCAR associated disorder. For example, antibodies directed against
OSCAR polypeptides may be used ix vitro to determine the level of OSCAR gene or
polypeptide expression achieved in cells genetically engineered to produce an OSCAR

25  polypeptide. Such methods may be used to detect intracetlular OSCAR gene products,
preferably using cell lysates or extracts, to detect expression of OSCAR gene products of
cell surfaces, or to detect OSCAR gene products secreted into the cell culture media. Such
an assessment can be used to determine the number of transformed cells necessary to
achieve therapeutic efficacy in vivo, as well as optimization of the gene replacement

30  protocol.

Generally the tissue or cell types analyzed using such methods will include

ones, such as osteoclast, that are known to express an OSCAR gene product. Protein
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necessary td%tec‘c, not only the presence of an OSCAR gene product, but also the gene product's

20  distribution in the examined tissue. A wide variety of histological methods that are well
known in the art (for example, staining procedures) can be readily modified by those
skilled in the art without undue experimentation to achieve such in situ detection.

Immunoassays for OSCAR gene products will typically comprise
incubating a biological sample (for example, a biological fluid, a tissue extract, freshly

25  Tharvested cells or cell lysates) in the presence of a detectably labeled antibody that is
capable of specifically binding an OSCAR gene product (including, for example, a
functionally conserved variant or a peptide fragment thereof). The bound antibody may
then be detected by any of a number of techniques well known in the art.

30 Screening Assays

Using screening assays described herein below, it is also possible to

identify compounds that bind to or otherwise interact with an OSCAR gene product,
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also include peptides and polypeptides. For example, soluble peptides, fusion peptides

members of combinatorial libraries (such as ones described by Lam ef al., Nature 1991,
20  354:82-84; and by Houghten et al., Nature 1991, 354:84-86); members of libraries
derived by combinatorial chemistry, such as molecular libraries of D- and/or L-
configuration amino acids; phosphopeptides, such as members of random or partially
degenerate, directed phosphopeptide libraries (see, e.g., Songyang et al., Cell 1993,
72:767-778); antibodies, including but not limited to polyclonal, monoclonal, humanized,
25  anti-idiotypic, chimeric, or single chain antibodies; antibody fragments, including but not
limited to FAb, F(ab"),, FAb expression library fragments and epitope-binding fragments
thereof).
As demonstrated in the Examples presented infra, the OSCAR gene
product modulates the maturation and activity of osteoclast cells and, moreover,
30 compounds such a ligands to an OSCAR gene product have the ability to modulate activity
of OSCAR gene products, thereby modulating the maturation and/or activity of osteoclast

cells, Thus, compounds that are identified in the screening assays described herein may be



then be detected by any of a nunber of techniques well known in the art. 30
Screeni ng Assays Usi ng screeni ng assays described herein below, it is also
possible to identify conmpounds that bind to or otherwise interact with an
OSCAR gene product, WO 02/20718 PCT/ US01/ 27502 -68 including intracedtualar

conpounds lo@kaexanpl e, proteins or portions of protei neddidiasbnt er act
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For example, one embodiment comprises anchoring an OSCAR polypeptide or a test
compound onto a solid phase and detecting complexes of the OSCAR polypeptide and the
20  test compound that are on the solid phase at the end of the reaction and after removing
(e.g., by washing) unbound compounds. For example, in one preferred embodiment of
such a method, an OSCAR gene product may be anchored onto a solid surface and a
labeled compound (e.g., labeled according to any of the methods described supra) is
contacted to the surface. After incubating the test compound for a sufficient time and
25  under sufficient conditions that a complex may form between the OSCAR gene product
and the test compound, unbound molecules of the test compound are removed from the
surface (e.g., by washing) and labeled molecules which remain are detected.
In another, alternative embodiment, molecules of one or more different test
compounds are attached to the solid phase and molecules of a labeled OSCAR polypeptide
30  may be contacted thereto. In such embodiment, the molecules of different test compounds

are preferably attached to the solid phase at a particular location on the solid phase so that



As denonstrated in the Exanples presented infra, the OSCAR gene product
nodul ates the maturation and activity of osteoclast cells and, noreover, 30
conpounds such a ligands to an OSCAR gene product have the ability to

nodul ate activity of OSCAR gene products, thereby nodul ating the matdiration
and/ or acti{yyoh¥o7@$§ osteoclast cells. Thus, conpounds thgtr@fdsgentified in
the screeni ng assays descri bed herein nmay be WO 02/ 20718 PCTI USO1/ 27502 -69
useful for nodul ating the activity of 38t eoclast cells and, in particular,
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remai n ar e Gletee fbmduch an expression library may then be transfected or infected into cells, such
as a B cell lymphoma line (e.g., CH12 cells, A20.25 cells or LBB1 cells) that do not
20  normally express an OSCAR specific ligand. Cells that are transfected with a clone that

encodes an OSCAR specific ligand may then express this gene product, and can be
identified and isolated using standard techniques such as FACS or using magnetic beads
that have an OSCAR polypeptide (for example, an OSCAR-Fc fusion polypeptide)
attached thereto,

25 Alternatively, an OSCAR specific ligand may be isolated from a cell line,
including any of the OSCAR-L expressing cell lines recited above, using
immunoprecipitation techniques that are well known in the art.

OSCAR specific ligands may also be isolated using any of the screening
assays discussed, supra for identifying OSCAR binding compounds. For example, an

30  QSCAR-Fc fusion polypeptide may be bound or otherwise attached to a solid surface, and
a labeled compound (e.g., a candidate OSCAR ligand) may be contacted to the surface for

a sufficient time and under conditions that permit formation of a complex between the



I n another, alternative' enbodi nent, nol ecules of one or nore different test
conpounds are attached to the solid phase and nol ecul es of a | abel ed OSCAR
pol ypeptide 30 may be contacted thereto. In such enbodi ment, the nol ecul es
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identification of genes that encode a protein that interacts with an OSCAR polypeptide.

For example, expression libraries may be probed with a labeled OSCAR polypeptide.

20 As another example and not by way of limitation, the two-hybrid system
may be used to detect protein interactions with an OSCAR gene product in vivo. Briefly,
utilizing such a system, plasmids may be constructed which encode two hybrid proteins:
one of which preferably comprises of the DNA-binding domain of a transcription activator
protein fused to an OSCAR gene product, The other hybrid protein preferably comprises

25  an activation domain of the transcription activator protein used in the first hybrid, fused to
an unknown protein that is encoded by a cDNA recombined into the plasmid library as
part of a cDNA library. Both the DNA-binding domain fusion plasmid and the cDNA
library may be co-transformed into a strain of Saccharomyces cerevisiae or other suitable
organism which contains a reporter gene (for example, HBS, lacZ, HIS3 or GFP).

30  Preferably, the regulatory region of this reporter gene comprises a binding site for the
transcription activator moiety of the two hybrid proteins. In such a two-hybrid system, the

presence of either of the two hybrid proteins alone cannot activate transcription of the



assays di scussed, supra for identifying OSCAR bi ndi ng conpounds. For

exanpl e, an 30 OSCAR- Fc fusion pol ypepti de nay be bound or otherw se
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GAL4 transcriptional activation domain, which interacts with the OSCAR polypeptide
moiety of the OSCAR-GAL4 fusion will reconstitute and active GAL4 protein and can

20  thereby drive expression of the HIS3 gene. Colonies that express the HIS3 gene may be
detected by their growth on petri dishes containing semi-solid agar based media lacking
histidine. The cDNA may then be purified from these strains, sequenced and used to
identify the encoded protein which interacts with the OSCAR polypeptide.

Once compounds have been identified which bind to an OSCAR gene

25  product of the invention, the screening methods described in these methods may also be
used to identify other compounds (e.g., small molecules, peptides and proteins) which bind
to these binding compounds. Such compounds may also be useful to modulating OSCAR-
related bioactivities, for example by binding to a natura] OSCAR ligand or binding
partner, and preventing its interaction with an OSCAR gene product. For instance, these

30  compounds could be tested for their ability to inhibit the binding of OSCAR-Fc to cell
lines which express OSCAR-L (see, supra).



i brary may be co-transforned into a strain of Saccharomnyces cerevisiae or
other suitable organi smwhich contains a reporter gene (for exanple, HBS,
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nol ecul es, peptldes and protejns) which bind
binding complex once formed), the test compound preferably is also present in the test

20  reaction mixture. In one exemplary embodiment, the test compound may be initially
included in the test reaction mixture with the OSCAR gene product and its binding
partner. Alternatively, however, the test compound may be added to the test reaction
mixture at a later iime, subsequent to the addition of the OSCAR gene product and its
binding partner. In preferred embodiments, one or more control reaction mixtures, which

25  do not contain the test compound, may also be prepared. Typically, a control reaction
mixture will contain the same OSCAR gene product and binding partner that are in the test
reaction mixture, but will not contain a test compound. A control reaction mixture may
also contain a placebo, not present in the test reaction mixture, in place of the test
compound. The formation of a complex between the OSCAR gene product and the

30  binding partner may then be detected in the reaction mixture. The formation of such a

complex in the absence of the test compound (e.g., in a control reaction mixture) but not in



to these binding conpounds. Such conpounds may al so be useful to nodul ating
OSCAR- related bioactivities, for exanple by binding to a natural OSCAR
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Compounds that interfere with the interaction of an OSCAR gene product with a binding

partner by competition may be identified by conducting the reaction in the presence of a

20 test compound. Specifically, in such assays a test compound may be added to the reaction
mixture prior to or simultaneously with the OSCAR gene product and the binding partner.
Test compounds that disrupt preformed complexes of an OSCAR gene product and a
binding partner may be tested by adding the test compound to a reaction mixture after
complexes have been formed.

25 The screening assays described herein may also be practiced using peptides
or polypeptides that correspond to portions of a full length OSCAR polypeptide or
protein, or with fusion proteins comprising such peptide or polypeptide sequences, For
example, screening assays for identifying compounds the modulate interactions of an
OSCAR polypeptide with a binding partner may be practiced using peptides or

30  polypeptides corresponding to particular regions or domains of a full length OSCAR
polypeptide that bind to a binding partner (e.g., ligand "binding sites”). For example, in

one embodiment screening assays may be carried out using polypeptides (or fusions



reaction mxture, but will not contain a test conmpound. A control reaction
m xture may also contain a placebo, not present in the test reaction

m xture, in place of the test conpound. The formation of a conplex between
t he OSCAR gene product and the 30 binding partner may then b€ detieéted in
the reacti @iy gghesig/r e, The formation of such a conplex igpdhgsReence of the
test conmpound (e.g., in a control reaction m xture) but not in W 02/20718
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labeled peptide fragments of the treated protein may remain associated with the anchored
protein. These peptides can be isolated and the region of the full length protein from
which they are derived may be identified by the amino acid sequence.

20 In still other embodiments, compounds that interfere with an OSCAR-
ligand interaction may also be identified by screening for compounds that modulate
binding of an OSCAR polypeptide (for example, an OSCAR-Fc¢ fusion polypeptide} to
cells that express an OSCAR specific ligand, such as osteoblast cells, embryonic fibroblast
cells, NIH cells, 3T3 cells, ST2 cells, Mlg cells, UMR106 cells, HEK293 cells, HEK293T

25  cells, h(FOB1.19 cells and COS-1 cells.

Therapeutic Methods and Pharmaceutical Preparation
30 OSCAR nucleic acid molecules, polypeptides and antibodies of the present
invention may be used, for example, to modulate the maturation and aciivity of osteoclast

cells. In addition, compounds that bind to an OSCAR nucleic acid or polypeptides of the



25 The screening assays descri bed herein may al so be practiced using
peptides or polypeptides that correspond to portions of a fall |ength OSCAR
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fi brobl ast binding intcrac’uons betweenan OSCAR gene product a.ndahgand, may reduce osteoclast

cell maturation and osteoclast cell related activities. These compounds may therefore be
20  used to treat conditions in which reduced osteoclast cell activity may be desirable. For
example, compounds that decrease OSCAR activity can be used to treat bone growth
related disorders, such as osteoporosis, that are associated with abnormally low or
decreased bone mass..
Such methods may be used to determine whether a compound actually
25  increases or decreases the number of osteoclast cells, e.g., in a tissue sample. Accordingly,
these methods may be used to monitor whether a particular treatment is producing a
desired affect on osteoclast cell activity.
Alternatively, the effectivity of a treatment may be ascertained by
monitoring the bone mass of an individual (e.g., in an animal model or in a patient) and

30  determining whether bone mass has increased or decreased as a result of the therapy.



cells, NNHcells, 3T3 cells, ST2 cells, Mg cells, UWI06 cells, HEK293
cells, HEK293T 25 cells, hFOB1.19 cells and COS-1 cells. 30 Therapeutic
Met hods and Pharmaceuti cal Preparations OSCAR nucleic acid nDIecuIe§%i“Q;ﬁj
pol ypepti des and anti bodi es of the present invention may be used, for~™" ="
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exanmpl e, teuepsvigte the maturati on and activity of ostepetaghawel ls. In
addi tion, conpounds that bind to an OSCAR nucleic acid or pol ypeptides of

the WD 02/20718 PCTI U501/ 27502 -76 inveétiti on, conpounds that nodul ate OSCAR
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activity may be desirable, For, ex ecause osteoc%qg‘;:lt cells are ones

| .
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and i nduce reddeptivaf dbghidatidh ckhofkosslsaombadited Rl desitdde useful for treating bone
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abnormal Iy high or eP&wagd wameunsds st mapeshibitamabiley {p medisolin aeivithiat
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bone mass.. Such met AgteensENAend DA malepilesachiofirectiydtonk thatransistion el
actually  prNA by hybridizing to target mRINA molecules and preventing protein translation.

Antisense approaches involve the design of oligonucleotides that are complementary to a
target gene mRNA. The antisense oligonucleotides will bind to the complementary target
20  gene mRNA transcripts and prevent translation. Absolute complementarity, although
preferred, is not required.
A sequence that is "complementary” to a portion of a nucleic acid refers to
a sequence having sufficient complementarity to be able to hybridize with the nucleic acid
and form a stable duplex. The ability of nucleic acids to hybridize will depend both on the
25  degree of sequence complementarity and the length of the antisense nucleic acid.
Generally, however, the longer the hybridizing nucleic acid, the more base mismatches it
may contain and still form a stable duplex (or triplex in triple helix methods). A tolerable
degree of mismatch can be readily ascertained, e.g., by using standard procedures to
determine the melting temperature of a hybridized complex.
30 In one preferred embodiment, oligonucleotides complementary to non-
coding regions of an OSCAR gene may be used in an antisense approach to inhibit

translation of endogenous OSCAR mRNA molecules. Antisense nucleic acids are



25 increases or decreases the nunber of osteoclast cells, e.g., in a tissue
sanple. Accordingly, these nethods may be used to nonitor whether a
particular treatnment is producing a desired affect on osteoclast ceth M2 i
activity. Alternatively, the effectivity of a treatnment nay be ascertained

by noni t owiohenrére bone mass of an individual (e.g., in @R &ei4ms nodel or
in a patient) and 30 determ ning whet her bone mass has increased or

decreased as a result of the therapy. - 02/20718 PCTI US01/ 27502 -77
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gene, synthesis, of an OSCAR gene .product or OSCAR gene .pr.oduct activity.
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activity, -cemparelselonf e tasgah Ridsorpretin anthdsCafemintsinal control BNArae ant i sense,

ri bozynme a I . I X . . | I | designed to
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al t er navi veligonucieytide atey@inparet avith (RESCARaied hsiipt @atrolsoligdiotdotipoiipept i des.
Anti sense RNA a DNA nol ecul es act to directly block the translation of
mRNA by hy BFEGTS @&O?ﬁﬁgﬁsowlw pgngiely e é’ﬂ‘}%‘h{;’flﬁ[j%%f"éf no
transl at i ORligonfBbhtRRAAE APME ARANRRe sdauedcY 8f thbSlighRttienide i SaRWel eoti des
that are conplenentary to a target gene nRNA. The antisense

ol i gonuc! e@rtisgess sequencetsioriore tha ffenceespasy tormaenenl Speqie bdwidiptionetn dhe st

transcri pt §ec@g&epr event translation. Absolute conplenentarity, although
preferred, 'Is not required. A sequence that is "conplenentary"” to a portion
of a nuél eic aci d r eWailsattizensa nedeptidesoemipmienigrystu tifel taigetrndencanliigenent arity to

be able to hybridize w t he, nucl ei c .aci and form.a stable dyuplex. The
abi 111y of NHRAR SRRSOl hepSed Bast comPIRary 8 s BB IERbE dogr ee of
sequence cCedRierenbaptdfrand the length of the antisense nucleic acid.

Antisense molecules are preferably delivered to cells, such as osteoclast
cells, that express the target gene in vivo. A number of methods have been developed for
20  delivering antisense DNA or RNA to cells. For example, antisense molecules can be
injected directly into the tissue site, or modified antisense molecules, designed to target the
desired cells (e.g., antisense linked to peptides or antibodies that specifically bind
receptors or antigens expressed on the target cell surface) can be administered
systemically.
25 Preferred embodiments achieve intracellular concentrations of
antisense nucleic acid molecules which are sufficient to suppress transtation of
endogenous mRNAs. For example, one preferred approach uses a recombinant DNA
construct in which the antisense oligonucleotide is placed under the control of a strong pol
III or pol IT promoter. The use of such a construct to transfect target cells in the patient will
30  result in the transcription of sufficient amounts of single stranded RNAs that will form
complementary base pairs with the endogenous target gene transcripts and thereby prevent

translation of the target gene mRNA. For example, a vector, as set forth above, can be



General |y, however, the |onger the hybridizing nucleic acid, the nore base
m smatches it nmay contain and still forma stable duplex (or triplex in
triple helix methods). A tolerable degree of msmatch can be readil

ascertained, e.g., by using standard procedures to determ ne the néﬁtﬁngb

t enper at ur ybridi zed conplex. 30 In one preferred I t,
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ol i gonucl e es conplenentary to non- coding regions of an gene nmay
be used in an antisense approach to inkibit translation of endogenous OSCAR
MRNA nol ecul es. Antisense nucleic acids are WD 02120718 PCT/ US01/ 27502 -78
pr ef er abl y iatrodveedsd. g ssuch rhacit éohketiap biy i ctlemgl directatic trapsaiptivedfanabl y range
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ol i gonucl eonirdeslian|cells. Expressionn{dfecequedce dnaedingthe entisenrdiRAA cadreparagy | evel s of
the target rot.ei,n w.th that of. i rnal ¢ rol  RNA gr  protein.
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oligonuclegiide. It is preferred that the contéﬁl ol i gonucl eotide is of
appr oxi mat ef15PusNRe supagn qoangrtiAn yih theexpression i recgmRpRRdT ¢ 4R nudeic efidt t he

nucl eot {fle SRAUEBE Gselfio biiesdhh ORRUR! FRidhdEmilelfRIS from the antisense
sequence no nore than is necessary to prevent specific hybridization to the

t ar get djsequence_. 15 Rifoizyoe motecalendesigneddb edfelyticatly clonys targeigene nRINA t he t ar get
gene cod! N0k ROl ARHENR 16 btk R linerlor LAOSEHE AR SUENBIAL 0 (e

transcri bed, rans on are no i sénse nol ecul es
are pref er adpyesden ofusipethehOprodhdt Gee, 2uc Mtanativmbledliegion Noe W@ 90/t h36id; expr ess

the target gene in vjyvo. uper., of t hods have been devel oped for 20
del i vering oo e CfSRE &9%&&]@88&%%3 For exanpl e, antisense nol ecul es

can be igjected dir eqilosyhmd Qe EDImbHSRNE nitldcBles O4pabRSF bt iAfHHE SENSE
nol ecul es, designed to target the desired cells(e.g., antisense |inked to
pept i des orspasifit PloatiapsofiBiaA (fopecdviavs sdelRostii Gutrent BiodqaydP84,dr468ri71 )y dhe
expressed off, 08k 3F H68zye abu UL AGE bechifile B AL Ty B Ala e uURbHMSA 1 Y-
molecule to complementary target RNA, followed by an endonucleolytic cleavage event.
The composition of ribozyme molecules must include one or more sequences

20  complementary to the target gene mRNA, and must include the well known catalytic
sequence responsible for mRNA clem{age. For this sequence, see, e.g., U.S. Pat. No.
5,093,246.

While ribozymes that cleave mRNA at site specific recognition sequences
can be used to destroy target gene mRNAs, the use of hammerhead ribozymes is preferred.

25  Hammerhead ribozymes cleave mRNAs at locations dictated by flanking regions that form
complémentary base pairs with the target mRNA. The sole requirement is that the target
mRNA have the following sequence of two bases: 5'-UG-3". The construction and
production of hammerhead ribozymes is well known in the art and is described more fully
in Myers, 1995, Molecular Biology and Biotechnology: A Comprehensive Desk

30 Reference, VCH Publishers, New York, (see especially Figure. 4, page 833) and in
Haseloff and Gerlach, Nature 1988, 334:585-591.



25 Preferred enbodi nents achi eve intracellular concentrations of antisense
nucl ei ¢ acid nol ecul es which are sufficient to suppress translation of
endogenous nMRNAs. For exanple, one preferred approach uses a reconbi nant DNA
construct in which the antisense oligonucleotide is placed under the control

of a strong pol Ill or pol Il pronoter. The use of such a construct 1o
transfect wargetnigells in the patient will 30 result inpdingsoisanscription
of sufficient amounts of single stranded RNAs that will form conpl enentary
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transl ation of the n . For e a, vect or orth
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in the art. Vectors can bée 5 plasmd, viral, or others known in the art,
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transcripts can also be used to prevent trans|ation of target gene nRNA and,

t her ef &9 e, 1986xbr ¥ 316 The Cteélr@@? ripezyaephayg e eiglichage padr agtive $itgvérdhat i onal
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15 Ri bozyn¥s are enz tl m)l ecu es cap specific
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The nechanjsm of ri bo me aCtIﬁ‘B i nvol ves sequence specific hybridization

of the rib% ﬁ@en‘f?ﬁﬂ’élﬁ ST IR IEHEETEr y target RNA, fol | owed by an

endonucl eol yt| C cl ea\as the@MBdthse approBel BRPMELYM S Bardbe dontpR3eaE nivalRgul es must
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DNA construct “éncoding“ the ribozyme under the control of a strong constitutive pol III
or pol Il promoter, so that transfected cells will produce sufficient quantities of the
ribozyme to destroy endogenous target gene messages and inhibit translation. Because

20  ribozymes unlike antisense molecules, are catalytic, a lower intracellular concentration is
required for efficacy. Such constructs can be introduced to cells using any of the vectors
described supra.

Endogenous target gene expression can also be reduced by inactivating or

"knocking out" the target gene or its promoter using targeted homologous recombination

25 (e.g, see Smithies, et al., Nature 1985, 317:230-234; Thomas and Capecchi, Cell 1987,
51:503-512; and Thompson ef al., Cell 1989, 5:313-321). For example, a mutant,
non-functional target gene (or a completely unrelated DNA sequence) flanked by DNA
homologous to the endogenous target gene (either the coding regions or regulatory regions
of the target gene) can be used, with or without a selectable marker and/or a negative

30  selectable marker, to transfect cells that express the target gene in vivo. Insertion of the
DNA construct, via targeted homologous recombination, results in inactivation of the

target gene. Such approaches are particularly suited in the agricultural field where



Wil e ribozymes that cleave nRNA at site specific recognition sequences can
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of the vec
three associated strands of the resulting triple helix, The pyrimidine-rich molecules

provide base complementarity to a purine-rich region of a single strand of the duplex in a

20  paralle! orientation to that strand. In addition, nucleic acid molecules may be chosen that
are purine-rich, for example, contain a stretch of G residues. These molecules
will form a triple helix with a DNA duplex that is rich in GC pairs, in which the majority
of the purine residues are located on a single strand of the targeted duplex, resulting in
GGC triplets across the three strands in the triplex.

25 Alternatively, the potential sequences that can be targeted for triple helix
formation may be increased by creating a so called "switchback" nucleic acid molecule.
Switchback molecules are synthesized in an alternating 5'-3', 3'-5' manner, such that they
base pair with first one strand of a duplex and then the other, eliminating the necessity for
a sizeable stretch of either purines or pyrimidines to be present on one strand of a duplex.

30 In instances wherein the antisense, ribozyme, and/or triple helix molecules
described herein are utilized to inhibit mutant gene expression, it is possible that the

technique may so efficiently reduce or inhibit the transcription (triple helix) and/or



Endogenous target gene expression can also be reduced by inactivating or
"knocking out" the target gene or its pronoter using targeted honol ogous
reconbination 25 (e.g., see Smthies, et al., Nature 1985, 317:230-234,;
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as an osteoclast or fibroblast cell, which has been modified to expresses a wild-type

o
-

OSCAR gene product or an OSCAR gene product having normal bioactivity so that

20  symptoms of the disorder are ameliorated.

Any of the methods for gene therapy available in the art can be used
according to the present invention. For general reviews of the methods of gene therapy,
see Goldspiel ef al., Clinical Pharmacy 1993, 12:488-505; Wu and Wu, Biotherapy 1991,
3:87-95; Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 1993, 32:573-596; Mulligan,

25  Science 1993, 260:296-932; Morgan and Anderson, Ann. Rev. Biochem. 1993, 62:191-
217, and May, TIBTECH 1993, 11:155-215). In particular, any of the viral and non-viral
vectors described supra for expression OSCAR nucleic acids in cell may be used in these
gene therapy methods.

Methods that are commonly known in the art of recombinant DNA

30 technology may also be used in such gene therapy methods. For example, see methods
described in Ausubel et al. (eds.), 1993, Current Protocols in Molecular Biology, John
Wiley & Sons, New York; Kriegler, 1990, Gene Transfer and Expression: A Laboratory
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conpri se s::m% %g %)an individual with a wild type OSCAR nucleic acid

nol ecul e o ﬁ cth encodes an OSCAR pol ypepti de having 15 nor mal

bi oactirgity so that mympboiEngwieRE e SIEY adalisisterB td & RbRfiuafdrer nati vel y,
in instances wherein a disorder results froman OSCAR gene _nutation,

treat ment FEIRYADRCedsiegrodulatensteaplas gellbacivitigs sush Pﬁ'enrx%my&h pA%h a cell
such as ap ied to
expresses a %&Qﬁ{ ?e%Brpu&E d%%aﬁigh gf%dl&ggthmsl)vﬁyrlﬁ&%gﬁﬁeggﬁsek 1%@0 éuct havi ng
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directly exposing the individual to the vector or delivery complex. In indirect methods of

20 delivery, cells are first transformed with the vector in vitro (for example, in a cell culture)
and then transplanted into the patient. Such direct and indirect methods of delivery are
also referred to as in vivo and ex vivo gene therapy methods, respectively.

The exact form and amount of nucleic acid used in such gene therapy
methods will depend on the specific application, such as the particular type of disease and

25  the severity of the desired effect, patient state, and so forth. An appropriate form and
amount of nucleic acid for a particular application or therapy may be determined by one

skilled in the art.

Anti-OSCAR antibody therapy. As demonstrated in the specific Examples
30  infra, an OSCAR gene product of the present invention is expressed predominantly or
exclusively in osteoclast cells, Accordingly, the therapentic methods of the present

invention also include the use of antibodies that specifically bind to an OSCAR gene



Any of the methods for gene therapy available in the art can be used
according to the present invention. For general reviews of the nethods of
gene therapy, see Goldspiel et aL, dinical Pharmacy 1993, 12:488-505; Wi
and Wi, Biotherapy 1991, 3:87-95; Tol stoshev, Ann. Rev. Pharnacol. Toxicol".
1993, 32: 543027 sMul I i gan, 25 Science 1993, 260: 296- 932 pMok@Anssand

Ander son, Ann. Rev. Biochem 1993, 62:19 1 - 217; and May, TIBTECH 1993,

11: 155-215). In particular, any of thed8iral and non-viral vectors

descri bed supra for expression QOSCAR nucleic acids in cell may be used in
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reconbi nantysAP ol SR Ah AR Pl SR HBRY ohh 5 UcHo 0, WigEAPY T hos.

For exanple, see nethods described in Ausubel et alL 1993, Current
Prot ocol s isApiversivoof astedBlast-wepiatedbing respiptiey isglesoabls, New York; Kriegler,

1990, Gene Transfer @qn [ Lans. A-lLabor a [,2 8 P 01 /27502
-83 Manual, St ocktonﬁp’? 8&?“@%@%&%&%@%@?S\f‘(}'g"%fybéﬁ‘.zt%(aé‘éjsg.a“}% 1994,

Cur r ent 5Pr gioypeptile of the weatiorGamndid wed inkodhnthddipiey Fr Samsple, Nextap¥éatik. | n one
aspect of the gene therapy t hods .of .the jnventjon,_ a therapeutic vector,

i ncl uding £AY° eS%@%ﬁb&é&%ﬁ%ﬁ%éﬁ 15 B3 o PreFegrisnisitiereiled whi ch
conpri ses %onj@gﬁé@tb%‘@io&ﬁdi@n&@&ﬂ@{f&eex ?1% @P&H&b%ﬁﬁ)ﬁ%@a oRACIcR BMiciPCAR gene
product in a suitable host cell. In particular, the vector preferably

cont ai ns nUdieanibody may ke be peasdo Ichl tangeterytopiciinn e tasgacellsi(eltp | i nked to
the coding ; ghesifor a function OSCAR pol ypeptide of the invention. The

pr onot er ma?/{%g%i an 1 hduci ble pronpoter, a constitutive pronoter and,
optionaldly, nmay be tInsahe-empedimentof tHese msthbdrethe endogehare filnctibhel avect or

contains a nucleic O.acid nmoJ.ecule ip which oS nucl ei c acid sequence
"ot Panked 5o ot PRSI OHREEO oY Bt RPRAL Tre Aed des: r ad
site in thes@eniBellst NpShyPaRvballRedidied %ﬁﬁﬁi@%@&@m&pw& RSB REQN of an

ol | er

OSCAR gene product (see, for exanple, and Smithies, Proc. Natl.
Acad. Sci. therapigs arqgdpady well Rgymigdemet. 7ij I stra et at, Nature 1989,

342: 435-438). 15 In [ Ie [ | 0 red to an
i ndi vidual (for exarﬁ}lprqagf!)lﬂ%ﬁ%ng?%%{s ’tlﬁ(}m?'r% llf}‘a t?ab%glse z%%ﬁg%ﬂ‘%%%ﬁs activities
such asl3bormtgbaliésh) mayeygaised to repad thp aeivity of @sOSPARGRNe preduca d@lid wa obr

el NIRRT N MR SN T IR
%Fﬁi:ﬂggo;E hRerl Mdirited st a dubhbe6F dVEGER bysRimsdSdel & 8 MafRB GRY ThéN1997di 1 ect
4:11; Chen et al., Hum. Gene Ther. 1994, 5:595), including (but not limited to) viral
infections (see, for example, Marasco ef al., Hum. Gene Ther. 1998, 9:1627) and other
20 infectious diseases (see, e.g., Rondon er al., Annu. Rev. Microbiol, 1997, 51:257), as well
as oncogenes, such as p21 (for example, see Cardinale et al., FEBS Lett. 1998,
439:197-202; and Cochet et al., Cancer Res. 1998, 58:1170-6), myb (see, Kasono et al.,
Biochem Biophys Res Commun, 1998, 251:124-30), erbB-2 (Graus-Porta et al., Mol Cell
Biol, 1995, 15:1182-91), etc.
25
Pharmaceutical Preparations. Compounds that are determined to affect
OSCAR gene expression or OSCAR gene product activity may be administered (e.g., to an
individual) at therapeutically effective doses to modulate osteoclast cell maturation or
osteoclast cell associated activities; or such compounds may be administered at
30  therapeutically effective doses to modulate the growth, repair, development, resorption,

degradation or homeostasis of bone tissue in an individual. The term therapeutically

effective dose therefore refers to that amount of the compound that is sufficient to result in



20 delivery, cells are first transforned with the vector in vitro (for
exanple, in a cell culture) and then transplanted into the patient. Such
direct and indirect nmethods of delivery are also referred to as in vivo and
ex vivo gene therapy nethods, respectively. The exact form and anount of
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product. The use of in bodi es ate. the ag! Vlt qQf tracel |l ul ar
proteins is well kno]?/\/rltﬁ”lt)tﬁ‘%{1 &gﬁarfelp%u(ljm%;éss BeEA™ esc Fhe bfeoFédg nunber of
di ffereft SyshiRtem hseef d&sagcs,fof\%aﬁhlﬁnanﬁievherb@ige of 8&dpounds dstéd ilChen et al .,

Hum GCene Ther. 1994, 5: , including (but jmted to iral
i nf ect i ons thewpenticapsthads g F@re%mg@wn@fe aﬁblyﬂﬂwﬂlﬂ@éﬁ%gmfé culatiygs  9: 1627)

and ot her concentrations that includes the ED,, concentration but with little or no toxicity (e.g.,

below the LD, concentration). The particular dosage used in any application may vary
within this range, depending upon factors such as the particular dosage form employed, the

20  route of administration utilized, the conditions of the individual (e.g., patient), and so
forth.

A therapeutically effective dose may be initially estimated from cell culture
assays and formulated in animal models to achieve a circulating concentration range that
includes the IC,,. The IC, concentration of a compound is the concentration that achieves

25  ahalf-maximal inhibition of symptoms (e.g., as determined from the cell culture assays).
Appropriate dosages for use in a particular individual, for example in human patients, may
then be more accurately determined using such information.

Measures of compounds in plasma may be routinely measured in an
individual such as a patient by techniques such as high performance liquid

30 chromatography (HPLC) or gas chromatography.



20 infectious diseases (see, e.g., Rondon et al., Annu. Rev. Mcrobial.

1997, 51:257), as well as oncogenes, such as p2l1 (for exanple, see
Cardinale et al., FEBS Lett. 1998, 439:197-202; and Cachet et al., Cancer
Res. 1998, 58:1170-6), nyb (see, Kasono et al., Biochem Bi ophys Res :Conmin.

1998, 251: Hfl;maons erbB-2 (Gaus-Porta et al., Md Cell pBiedor2%995,
15:1182-91), etc. 25 Pharmaceutical Preparations. Conpounds that are
determned to affect OSCAR gene expres6i on or OSCAR gene product activity
may be adm nistered (e.g., to an individual) at therapeutically effective
doses to nodul at e osPeasmpesyticat edhpasisions fat issrin excordendecwitl] ths pressst | associ at ed

activities;; : !I%Q . Nl at 3 eutjcally
effective d%‘%gelgé 0 n%egfl?agﬁgg ? e g‘r/%\?}f %ﬁl mr&{e{lé)eglhgﬁf %“eevoerll%og?r%%t%{ﬁoor%%}&gr’ ption,
degr adat i oracaptablzroawetsas iescipibntbone ti ssue in an individual. The term
therapeutically effgctiye dose therefore refers to th apount of the
conpound that is _suffﬁl&éﬁ@%oqné%mdﬁh?w%b% b’?afseﬂti‘ta‘?i?%gg@dzﬂ?g'ﬁtfs-% such
nodul at ed  agdyl BeifbrnRSated ¢ mibideATERI vy Gitalalioor iRsuSYHoh Qe Plhrdugh fize 9r owt h
related disorder such as osteoporosis and osteopetrosis. Toxicity and

t her apeut i cn@tth prdheyosgy orcsHsgerlarcaisrd er gelpladminigiption. st andard

pharmaceuti cal procegiyr &5 a0 FleSonl | g ing 5
experinmental aninals té)?azeaterrlﬁn%é t’hg%ﬂ%%]@&g}ﬁlgalﬁéhﬁg%gmg&sgﬁeaﬁe ers LO50
and ED50 axfdonedatplentabletsion capseleapreparatiy coafeationabmiehre widsgarmdcedticallinpound

that are lethal .10 50% of opul ation, and therapeuti.cally effective in 50%
of a popul ££FF ,b{ereég‘BgﬁtlsiS\}%‘i %7!%"%%3@ %(.e.gr,égfqg a%?‘?%é@ﬁ“t%@f&b and t herapeutic
ef fectsig s é:;ogﬁ[v)gl T98oliddnd or hjdeoxyPRPARGMyI RIS FIRA e ¥B Yactddg expressed as the

ratio: LD50/| . Conpounds that exhibit |arge therapeutic indices 10 are
pref erred. misiorRysialbing erllvipse oreplciun hydspgenphosphate); briednfsdegs megyesipa used.
However, i J Skl ] rid.cul del i very
systoms t hatce 2l BeISHRRC BBiridprin® (R bl oibr BSRLE LA S BaliB S P ot e

ti ssue so awetiing agenis (v z.sogioindmirylulpiaiandhe tablewbiagrbe comtd by, methedswedl or or gans
and to redyce side effects. Data obtained fromcell culture ass or ani mal
Studi o5y I0wS e o4 4 pregitea der i Pl Rl AT GEL B B n humans.
The dospgge eRimple/BRUBALS sHERbr !sﬁlspeﬁsﬂﬁl@,&ﬂ%? lnfay BB bRGSedak aldhEprothas fnt
invention preferably lie wthin a range of circulating concentrations that

i ncl udes t ifengtifgion sathowtmos pihersuliahle vghigk bafere pee. Spehrlisividinrprarationi @ay). | bel ow
the LDSO copoamtiahi Ofhventdl et Wi RirmdQ3RGRy YSRPtablR ABMvARRL £t T on ey

vary

suspending agents (e.g., sorbitol syrup, cellulose derivatives or hydrogenated edible fats);
emulsifying ageﬁts (e.g., lecithin or acacia); non-aqueous vehicles (e.g., almond oil, oily
20  esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g., methyl or
propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer salts,
flavoring, coloring and sweetening agents as appropriate.
Preparations for oral administration may be suitably formulated to give
controlled release of the active compound. For buccal administration the compositions
25  may take the form of tablets or lozenges formulated in conventional manner. For
administration by inhalation, the compounds for use according to the present invention are
conveniently delivered in the form of an aerosol spray j)resentation from pressurized packs
or a nebuliser, with the use of a suitable propellant, e.g., dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In
30  the case of a pressurized aerosol the dosage unit may be determined by providing a valve

to deliver a metered amount. Capsules and cartridges of e.g., gelatin for use in an inhaler



within this range, depending upon factors such as the particul ar dosage form

enpl oyed, the 20 route of admnistration utilized, the conditions of the

i ndi vidual (e.g., patient), and so forth. A therapeutically effective dose

may be initially estimated fromcell culture assays and formulated i.n-. - .

ani mal nodels to achieve a circulating concentration range that includes”

the 1C50. Wo24680 concentration of a conpound is the copegoiaisyPn t hat

achieves 25 a half-maximal inhibition of synptons (e.g., as determ ned from

the cell culture assays). Appropriate8@#osages for use in a particul ar

i ndi vidual , for_exanple in human patients, may then be nore accurately

det er mi ned ongwatoreRy bafosmigted santainiag & ppwder giix o6 the someuridrnd k suimhlenny  be

routinely r al such as a patient by techniques such as

hi gh perfo?ﬁgﬁ%gﬁﬁrgg?%ﬂaﬂb&gﬁgﬁgﬁography (HPLC) or gas chronatography. WO

02/ 20718 PCT/ USQ / 2mwa@wm@m&mu@md fma}ﬁmralladmsnﬁmnombse in

accor dance . t ven | at e onventlonal
g'e(r:tfan, Jc}f lﬁ{)bo%ues%cﬂogl g cgr{ }1(|>us 11¥["u£) gn atlons gc%r oBrmagX ci pi ents.

manner usi Ng one accep

Thus, tife d:emmenmﬁnaml dbdage foxmhg@; m|aﬁ@bﬁia4 dryin ﬁmﬁea&sabbﬁaﬁlalstﬁlﬂﬁmﬂ sol vat es
5 may be for | at ed forﬁgdnlnlstratlon by inhal ati on or, |nsufflat|on (either
through t héddstgueRvaHve tigps avpke yyeh-foams aswppensians, solyons gkt a|

adm ni str ateh@kionk & mng Gl ﬁ’éé;m pSdidsaidd Ry cBﬁ'tﬁml%&%lﬁﬁ&? gérﬁé‘éucEQWOS' tions may
take the form of, for exa _tablets or capsul es pared by conventi onal
means Wt h Spwamdm; elgbiligiag Iaggoahw&mtﬁg@t%%étma‘ewﬂs tmmamglbdmnw agent s
(e.qg., pregel r Ip |done roxypropyl
met hyI cel | 8’? "?]é:(%vpde?% g?&ls&, Stﬁﬁtﬂ) glﬁth atl%g%% ¥ér{rlllé(q:¥oéy S[e HPTIRE"C gfl GtGse” or
caIC|ummhydmmgﬂnephosphate) Iubrlcants (e.qg., nagne5|un1 stearate, talc or

wetting agents (o o. ThesaimidsBHp Ao SE BHARE in G FbRSRETESE B coat b4 by
met hods V\Bls{.lppogl'&ﬁié@oi ﬁtchﬁ@n é}feﬁras le'gqlébﬂalﬁngB&{@ﬁﬁdﬂaﬁsuﬁaﬁ631t9ﬁﬂ4aséqmlﬁdsst ration
may take the formof, for exanpi e, sol Utions, syrups or suspensions, or

t hey may b@ogméﬁﬁﬂﬂedﬂusgbﬁﬁﬂwsproduct for constitution mnth wat er or ot her

sui tabl e vehicle befﬂaﬁdi‘éﬁﬁ}oﬁtﬁé’&r{uﬁaﬁ [}S%es%nggﬁrgﬁlf)% yag{qéa‘%éfn 88 8 RS a.ﬁar ed by

conventional nmeans wit acce SucC
suspendisng a&geafc&mﬁawg as aslepcb'pfe@h:aﬁgﬂ Stch lored dcﬂh@ﬁﬁndlaﬁms&hay\kes or

hydrogenate fat Sif ents (e.q. in or acaci a) ;
non- agueou gfl %P by %’tﬂ IOQmﬁ@néh s%bc& ously or m%ramusmﬁar 51

intramuscular injection. Thus, for example, the compounds may be formulated with

suitable polymeric or hydrophobic materials (for example as an emulsion in an acceptable
oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as a sparingly
20 soluble sait.
The compositions may, if desired, be presented in a pack or dispenser
device that may contain one or more unit dosage forms containing the active ingredient.
The pack may for example comprise metal or plastic foil, such as a blister pack. The pack
or dispenser device may be accompanied by instructions for administration.
25
EXAMPLES
The invention is also described by means of particular examples. However,
the use of such examples anywhere in the specification is illustrative only and in no way
limits the scope and meaning of the invention or of any exemplified term. Likewise, the
30  invention is not limited to any particular preferred embodiments described herein. Indeed,
many modifications and variations of the invention will be apparent to those skilled in the

art upon reading this specification and can be made without departing from its spirit and



20 esters, ethyl alcohol or fractionated vegetable oils); and preservatives
(e.g., nethyl or propyl-p-hydroxybenzoates or sorbic acid). The

prepar ations may al so contain buffer salts, flavoring, coloring and

sweet eni ng agents as appropriate. Preparations for oral adnlnlstratloﬁ’ﬁay
be suitabl wof@pmsated to give controlled rel ease of thgm@gdhiNR£OMPound.
For buccal admnistration the conpositions 25 may take the form of tablets
or lozenges fornulated in conventional-8fanner. For adm nistration by

i nhal ation, the conpounds for use according to the present invention are
convenlentﬁ?ﬁ@eHh@EW@uKmnﬂ$ﬁ@ﬁm%WﬁwéMH@ﬁOa@bmﬂwﬂmypﬂéﬂkpwegmbdé@m@n from

pressur | ZediRacs mOfuBofRULLSRlentdth W, H5RAL. Ayt t2bl e propel ant,

e.g., dichlor uorone ane 'or of 1 uor one
dichlorotetrafluoroethane carbon di oxide or other suitable gas. In 30 the
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of e.g.,
gelatin Sfor use in an in

S PCT/USC]/27502 -87 or insufflator

may be fornul ated com@biulﬂﬂe@es&me@l%1§a@ﬁoﬂsféﬁtﬁ/ePMR%glna&@n&dﬁig tabl e
powder base such as |actose or starch. The conpounds may be fornulrated for

par ent er al feraviimmyopglobulin (ig)-like ricenter which is specitivsily bxnressed imjosteedlests. or
Goaspa s o ThR kA pro bR el S8 ol Dlenk DB b 8inTaed GSERRPT o5ENT o0 1 Ul !

dosage form ose contarners, with an added
preservatlve The conpositions may take such forns as suspensions, solutions

WHQSIOHS in oily or aqueou veh“cle n nay contain fornul atory
agents uch as suspending, sta 8di spersi ng agents.

Al ternatively, the aPiepH@tzbﬁlgf&@o@l%m wmamphd}epos\siﬂrmmeﬁ@we&onstI tution
with a suitable vehicle, ., sSterile pyrogen-free water, 10 before use.

The conpouriihigteioraft$es H@elf Bldrﬂ_ﬂ@{u@dnﬁlﬁm@éﬁ describaddSni e'g#s such as .
SUPPOSI t OF iggS o B0l gg‘fgéd ?4b: W%@e?e‘ﬂ? ar?“ 9&:'\9&?9&2@%\’1??&5%@' melejppom tory

bases such as coc ufter or of yce ion to
f or mul at i onendeaslis metraalt prdethie masbdy pellsh’e:re:ﬂnmhaimdby ivgscting BS8lsslotidveusingr nul at ed

by | rmpl At 4RO [ BPEBISER doSBBLA SHRDOPRSE Th A FATUERL I M o by
i ntranusculy ﬁaté@hﬁ?ﬁb@ﬁhcﬁﬁ@ﬁ& . me;rm{eﬁn WRE ntaRRERESoWBYIsReRrd Or mul at ed
wth suitable polyneric or Tﬁy ophobi ¢ naterlals (for exanpl e as_an

enul si on i rreatad %b&%’&mlétmfbl mggrowsallewerh aaghed puise.resuspendedin ¢gdEMh gl y
sol ubl e der bP{t%ﬂnﬁqﬁ% IEI%, afif ﬂl@%a?ed 6r24%h0uRk Ml@by (Sng/ml) at a density of 1x10°
cells/ml in a 750 ml flask. After 24 hours, the nonadherent cells were harvested and
20  resuspended in the same media. 10 ml of the suspension (3x107 cells) were added in a
100 mm petri dish for preparation of the osteoclast and macrophage cells. Human M-CSF
(30 ng/ml} was added for macrophage cells, while hM-CSF (30ng/ml), mTRANCE
(1ug/ml), and PGE2 (1 M) were used for osteoclast cells. Cultures were fed at day 3 and
the adherent cells were harvested at day 4 after washing with twice with PBS. Mature
25  dendritic cells were generated frém bone marrow precursors as described (Inaba e al., J.

Exp. Med. 1992, 176:1693-1702).

Isolation of RNA from bone marrow cells. The total RNA from the
osteoclast and macrophage cells was isolated directly from the culture dishes using
30 TRIZOL (GIBCO). The polyA mRNA was isolated from total RNA: using the oligotex
mRNA kit (QITAGEN). The eluents of the polyA mRNA were precipitated with ethanol



20 sol uble salt. The conpositions may, if desired, be presented in a pack or
di spenser device that may contain one or nore unit dosage forns containing
the active ingredient. The pack may for exanple conprise nmetal or plastic
foil, such as a blister pack. The pack or dispenser device may be = .
acconpani ed by instructions for adm nistration. 25 EXAMPLES The inventi-on

i s al so deworozbemds by neans of particul ar exanpl es. Howewarryushhersese of such
exanpl es anywhere in the specificationgs illustrative only and in no way
limts the scope and neani ng of the i iv&ntion or of any exenmplified term

Li kewi se, th 30 1nventi is hot . limted. fo an rticul ar pr red
enbodinent§n§§§g FBE%uﬂ%Fgﬁﬁ@mFQ%ggkﬁ' By T %F*%%%ﬁ?%ﬂ%ﬂ%ﬁﬁwggﬁﬁﬁ§ions of
t he i nvent ivas dstednlinddebyadpy apeetibpHotonidpse skilled in the art upon reading

this specification and can be nade wi thout departing fromits spirit and WO
02/ 20718 PCT/ USQOL/ 27502 -88 scope. The invention is therefore to be limted

only by the terns of rhigfioR BPRNAFFOnEHINIRA I VeV Sichiid B6m BlaY oRIGRRE Of
equi valents to which the clains are entlpleg. 5 EXAMPLE 1: |SCLATI ON AND
CHARACTER! Z&Ta coletyd, aghed Mikiigs. asirmtedmnih TRIZ9L e Therling baess donbeweekhe

i sol ation i fOr | lin (1g)-1ike
eceptor by BRERYELe SRR AR Gon RAGRA! e o oulh ASRIRERE Al 0
provi des a (Fisheg), aigitreated velthldERIZORr Tdtat RNAcran the ¢iadue aamfISOARS hatvestytht eri al s and

Met hods Prepar at| of osteoclasts and nacr s. Bone marrow cells were
i sol at ed fF@W?ikﬁgﬂéa §§¥5PHME§%§E¢BSHﬁ@@ﬂggﬂgﬁig described (Wani et al.
Endocri nol ogy 1999, 140:1927-1935). Fenora and ti biae were aseptically
renoved. The bone ends were cut and the marrow cells were flushed out by

i nj ectilflg BSS sol ut i e¢fenationpf asubiration cPY¥AZbreny dbe prpd nENA opshai n a

nal | : . : st
pastenr pi art B Hafeqoifo Rl LM oh et S P lhadtl Bbpllo b Db, 24 o
Wi th Cey' s cDdAulitraw usifip e PAORrsetroted ellitmctivarkit avastieg td the menufadsedpended i n

a- MEM cont ai ni 9 nd._incuybated for 24 hours in.MCSE (5ng/m) at a
densi ty of PRIFSRCIENIECH. THoNIieRt & pulipetonoyidy derty ifired ithe
nonadher entyCRelllmA ¥BhiRg Rt BRTEITRAUTEN). After overnight ligation at 14°C, the ligation
15 mixture was transformed into E. coli XLIIB competent cells. These cells were plated on
LB plates containing ampicillin with X-gal and IPTG. 250 white colonies were randomly

picked for miniprep culture.

Identification of osteoclast specific genes. The plasmid DNA samples
20  containing the subtracted fragments were isolated using the QIAprep spin miniprep kit
(QIAGEN). After digestion with EcoRI, the DNA was separated on agarose gels,
transferred to Nylon membranes (NEN), and probed with **P-labeled cDNA from
osteoclasts and macrophages. *?P-labelled total cDNA probes were synthesized with each
total RNA using random hexamers as primers as described previously (Sambrook et al.,
25 1989, supra).
The nylon membranes were prehybridized for 4 ﬁoms in hybridization
buffer (50% formamide, 150 mM sodium phosphate, pH 6.8, 2X Denhardt's solution, 250
mM NaCl, 1% SDS, 1mM EDTA, and 10% PEG 8,000). The denatured DNA probes
were added and hybridized for 16 hours. The filters were washed and autoradiographed as
30  previously described (Sambrook et al., 1989, supra). Samples which hybridized

selectively to osteoclast probes were selected for further analysis.



20 resuspended in the same nedia. 10 ml of the suspension (3x10' cells) were
added in a 100 mmpetri dish for preparation of the osteoclast and
macrophage cells. Human MCSF (30 ng/m ) was added for nacrophage cells,
while hM CSF (30ng/m ), nTRANCE (1,ug/m), and PGE2 (1 ,M were used: for
ost eocl ast woahhers Cul tures were fed at day 3 and the adiahepiseel | s were
harvested at day 4 after washing with twice with PBS. Mature 25 dendritic
cells were generated from bone marrow'%grecursors as described (Inaba et al.,

J.  Exp. Med. 1992, 176:1693 -17 | sol ati,on of RNA from bope. marrow
cells. The total "f‘?’ rﬁ‘? s“QS{‘%‘B‘&"P}E‘FW‘W@S ﬂ%&g“é‘é‘ﬁ&é’%? i sol at ed
directly fromizRonbuitti5evFomnasdd)SO Ao SAidRpbESbhdSBER, 5x enRgly A MTRNA was

isolated fromtotal RNA using the oligotex nRNA kit (Q AGEN). The eluents
of the pol SPRItioRNE S5 andh? eemi seniceed semen wermaRbIA) woleorba Samiverl ¢4501127502

-89 and regu i s o ration of

t he pol yA W\g@gﬂdgh %ﬁ;\%ﬁf g&%ﬂ%ﬁ%?#o%ﬂ%%ﬁdg}g&%so g:g ?%En of RNA from
s_kulhl Pgﬁ;d haoyegted osing TRBIQL aggrglfdhxgnm Blaﬁdgﬁt@rbﬂ mbtomllﬁGmﬁ@)Af@ﬂlﬂ.lfeiaafla }/vas hled

Wi t : t e lo ones from.4 week o emal e
nce were %gﬁﬁnggeg%‘gpﬂvﬁoé%ﬁ?p S%lrztggﬁlg NS 1ﬁ§§%33”§§§1§ P ue pul veri zer

(Fisher), and treated with TRIZO.. Total RNA fromthe tissue sanples was
harvested using TRI ZOL according to manufacturer's protocol (G BCO 10
Generation of a subtraction cDNAesultyand Discussign,o| yA tRNA fromthe bone

mar r ow-deri ved ost eeGlanl RRONAIRIARNAISr OSCHR. WL IREdH)QnPr EPare a

subtraction cDNA library using”a PCR Sel ected subtracti or% kit according to
t he matbf aweaephages (M@ tasdsriver@nNPEGHpartorhpreaDiAselfsy Since REssndMBEct i on wer e

overni ght 15 SabE8 ol Ry oty RS M onl A BN pn 18" 6
col i XLI | BcMARieid OC elihg. MBhkiseryaging the\BEIResadcasubtadionlkiB aptaadiegtocont ai ni ng

i i prep. CBF BRERCUaEHPORRLAC O TR HS i BCosperil ecbetghomid NA” ol acm o
DNA sanpl egnta?fn@e %@ﬂ&t@&ﬁ%ﬁn&%rﬁﬁﬁ&ﬁ&&ﬁ ASNBPLS, B8R SpkakeEn USI Ng the
Q Aprep spin mniprep kit (XAGEN). After digestion wth EcCOR, the DNA was
separ at®d aaroagzals drensfested to Nyloamshbranes NEBNydoprohedwitlaf{BdabeBeEN) , and probed
i S2P | A Ha g ONA AL (R 60U R3] he WIS OBRRYTE vl Reahfilie! | o0 ot
which is more highly expressed in osteoclast cells than in macrophages. This clone was
selected for further analysis. The clone was determined to be a fragment of a novel gene,
referred to herein as OSCAR.
20
OSCAR is specifically expressed in OCs, but not in MOs or dendritic cells
(DCsj. To test whether OCL178 is derived from a gene specifically expressed in
osteoclast cells, mRNA derived from OCs.and M@s was hybridized with *P-labelled
OCL178. As shown in FIG. 9, the OCL178 fragment detected three distinct mRNA
25  species with apparent sizes of 4.0kB, 1.8kb, and 1.0kb. Expression of OSCAR was
specifically detected in bone-marrow derived OCs (BMOC), but not in bone-marrow
derived M@s (BMM), Moreover, OSCAR expression was not detected in bone-marrow
derived DCs (BMDCs), which are derived from the same precursor as OCs and MUs.
TRAP and Cathepsin K are genes considered in the art to be osteoclast specific markers
30  since their expression has been detected in OCs but not in M®s (see, e.g., Minkin, C.,,
Calcif. Tissue Int., 1982, 34:285; Ek-Rylander, ef al., Biochem J. 1997, 321:305-11;

Chambers, et al., Cell Tissue Res., 1985, 241:671-675; Lacey, et al., Cell, 1998, 93:165-



total RNA using random hexamers as prinmers as described previously (Sanbrook
et al., 25 1989, supra). The nylon nenbranes were prehybridized for 4 hours
in hybridization buffer (50% formam de, 150 nmM sodi um phosphate, pH 6.8, 2X
Denhardt's solution, 250 mM Nad, 1% SDS, 1 nM EDTA, and 10% PEG 8, 000)3 7
The denat upgrhB¥s probes were added and hybridi zed for Fd&h@ysme: The
filters were washed and aut or adi ographed as 30 previously described
(Sanbrook et al., 1989, supra). Sanpl &d-which hybridized selectively to
osteocl ast probes were selected for further analysis. W 02/20718 -90
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cl one was e r | : ) to be a
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speci f i cal mgrkers ford3Ss darni e d@@sted RNt derimedviBsm othedeatldypesi(ice.,celld s (DCs). To
test whet her., 178. is derived from ene, .specificall sed in

oot eocl ast St o aggi 6 testop S AT RSk berimo P ERCER W

32P- | abg! | @ghression is specific to osteoclast cells, and that the OSCAR gene and its gene product

are improved osteoclast cell specific markers.

OSCAR is expressed in cells differentiated in vitro as well gs in vivo.
RAW264.7 cells have been shown to differentiate into osteoclast-like cells in vitro upon
20  treatment with TRANCE (Hsu et al., Proc. Natl. Acad. Sci. U.S.A. 1999, 96:3540-3545).
Northern Blot analysis, shown here in FIGS. 11A-C, demonstrate that these cells also
express OSCAR within 48 hours of treatment. OSCAR expression is highest after four
days, when the cells have completely differentiated.
In addition, although OSCAR expression is not detected in the various
25  tissues described above (e.g., muscle, kidney, brain, heart, liver, lung, intestine, thymus,
spleen and lymph node), OSCAR mRNA is detected in Northern Blot analysis of
osteoclast rich tissues such as skull and long bones (FIG. 11C).
Thus, OSCAR is expressed in differentiated osteoclast and, further, such
expression occurs regardless of whether differentiation occurs in vivo or in vitro.

30

EXAMPLE 2: OSCAR ENCODES A NOVEL IMMUNOGLOBULIN (Ig)-
LIKE RECEPTOR



OCL178. As shown in FIG 9, the OCL178 fragnent detected three distinct nmRNA
25 species with apparent sizes of 4.0kB,1.8kb, and I.M Expression of OSCAR
was specifically detected in bone-marrow derived OCs (BMOC), but not,in
bone-marrow derived MOs (BMM). Mreover, OSCAR expression was not detectéed
i n bone- magynedgri ved DCs (BMDCs), which are derived fgodigrsgane
precursor as OCs and Ms. TRAP and Cathepsin K are genes considered in the
art to be osteoclast specific markers-83 since their expression has been
detected in OCs but not in MPs (see, e.g., Mnkin, C, Calcif. Tissue Int.,
1982, 34:285; Ek- RylTaramplstdesgribes thy iselatdon and chgecterizatian GOHNA;  Chanbers,

et al., Cell;.ti ; : : ce | , 1998,

93: 165 WO }e%;%&ﬁgﬁﬁgﬁﬁfﬁegg?ﬁgﬂ"%@l%?h @%&%%%%?A%%PW%’%CAR,

expressi on of TRAP and/or Cathepsin K can also detected in BMDCs (see, FIG
9). The expression of OSCAR in eo?l a tMc |s is therefore nuch nore
specific than either .TRAP or m@%ﬂm strating that the OSCAR gene
and itssgene productGenerurion of PRLASADNPESAhL A ABGERDNAVIbGR wdse | nproved 5
over other markers, (e.Ig., TRAP. and Cat hepsin Q known in the art. OSCAR is
speci fi cal BSReRGdERs @alydin 34, fram, bongaparoiy-dspiwed matara asteoglgst cellst er i ne t he
specificit di@%ﬁnﬁﬁ&!ﬁr <9k A r n I re
anal yzed bgcc%fort her n anal fgiﬁg&?cé?g 10). As )éﬁ%@mnﬁlﬁilér}lr%ﬁ%sc%gtb%R nMRNA 10
expr essi onwers isnbate firong i ibrdeythy serechingusid@shey GCL) 78 ibsert asdescribedt her ti ssues
tested; ingludin ... Kidney, brain, heart, liver, lung, intestine,

t hynus, spgggﬁm&%&t%ﬁéh&’%ﬁgﬁ In conparison, TRAP or Cat hepsin K nRNA,
which age considered in the art to be specific markers for OCs, can be

detected in nRNA derived from other cell tYFeS (i.e., cells _derived from
tissues other than cYrEgerdsequenqannalysinfall-feagthmuring QSGAR anRgacidSCAR 15

XPI 551 ONodgfierBREGhE 10 ANHAON AR Bl brfreirABhhatin WiV @iGhRgene, and 1 ts

gene product are iInproved osteoclast ce ic markers.” OSCAR i s
expressed dataheed. | Ssarthésf were pendactediuging thé BLASTE famibyl of akgorithmsy(Altechul &AVR64. 7

cells have n, shown to dif.f [ LNt o oSt t=]i o Sinvitro
upon 20 trgg?\? n‘%}ﬁc %lg%ﬁelsR%\?T&Eg(‘i@%’%bf’akﬂs,cgﬂr%8’.‘3}1%2@?[: Nfﬂéﬁd @glb U S A
1999, 96: 32MUMBSAB) with NeftlhpiramBEolah@nal ysi s, shown here in FIGS. 11A-C
denonstrate that these cells also express OSCAR within 48 hours of
treatment. OSCAR expression is highest after four days, when the cells have
conmpletely differentiated. |In agdidiis3Rd DNchiifaoh OSCAR expression is not

detected in the various
OCIL178 was used to screen a cDNA library derived from murine bone-

marrow osteoclast cells. Clones corresponding to the 1.8 kb and 1.0 kb OSCAR cDNAs

20  described in Example 1, supra, were sequenced according to standard sequencing
techniques. The cDNA sequence from each of thesé clones is set forth in FIG. 1A (1.8 kb
OSCAR cDNA), and FIG. 1B (1.0 kb OSCAR ¢DNA) and in SEQ ID NOS:1 and 2,
respectively. A comparison of these two nucleic acid sequences reveals that the two
clones differ only in the 3'-untranslated region. Each clone encodes the same predicted

25  amino acid sequence, which is set forth in FIG. 1C (SEQ ID NO:3). Sequence analysis of
the clone containing the above described 4.0 kb OSCAR cDNA revealed that this clone
encodes the same polypeptide, but is derived from an unprocessed (i.e., unspliced)
OSCAR mRNA that contains intron sequences from the OSCAR genomic sequence.,

Sequence analysis of the clone OCI.178 confirmed that the cDNA

30  contained in this clone corresponds to a fragment of a full length OSCAR ¢DNA sequence,
Specifically, the OSCAR nucleic acid sequence contained in OCL178 (FIG. 2A; SEQID
NO:4) corresponds to a fragment of a full length murine OSCAR ¢DNA sequence that



25 tissues described above (e.g., nuscle, kidney, brain, heart, liver, |ung,
I ntestine, thynmus, spleen and |ynph node), OSCAR nRNA is detected in
Northern Bl ot analysis of osteoclast rich tissues such as skull and | ong
bones (FIG 11C). Thus, OSCAR is expressed in differentiated osteoclast -and,

further, sy 6%Rr €ssion occurs regardl ess of whether dpdfeEgRthation”
occurs in vivo or in vitro. 30 EXAMPLE 2: OSCAR ENCODES A NOVEL

| MMUNOGLOBULI N (1 g)- LIKE RECEPTOR WD 92720718 PCT/ USOL/ 27502 -92 This
exanpl e describes the isolation and characterization of cDNA nol ecul es that

cont ai n sedfoevéeamiag eeidiresifiues 1 41-165mgthe OSRAR pedyiBptiidseauingpegifirdhds. 5 10
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insert as descri bed ané%ﬂﬁ?l‘ HRUEES %Fla!%msfgg‘g¥regﬁﬁdé§m%m3&%)e§g&ence
anal ysi s Fildibatd s8R OB ORI isR& ot GARkSREGRrIE D6k ansifd HAD FRRIMME B Wgifd t 0 search
for honol ogous protein sequences in the NCBI protein database. Searches

wer e condudengih BuiireOtGAR Bolyedptida aontgingF sighabpaptidhsequinap (opmRsponding tog| . |

Nucl ei ¢ Aci : 1% )1:840.2 : . J. . Mol . Biol.
1990, 15 2 néj%gdrf%g?%v%n fﬁ’%@? g&?‘% &)%%ar aﬁ%?%‘?wvcﬁeggénd&egﬁ?%%miaﬁl Di scussi on
OCL178 was resdes | & 132 amsich23228 Dikpettivislyq rasingierttanemerhvram domaimeqispoe- mar r ow
osteocl ast cells. .Cl gnes. corr.espondi the 1.8 kh and 0 kb OSCAR cDNAs
20 descr bAETRIEATATY R ARG iey A2 o Lt HERBTIF ) P-BEGndar o
sequencigng (t&fdspindingdo ahih® aCidNsiEREIPURIER).f It RRine@siBodihat theaginelagines is set
forth in FIG, 1A (1.8 kb OSCAR eDNA), and FIG 111 (1.0 kb OSCAR cDNA) and

in SEQ I D Nexueughers psed tp delinsate sy pdividualglepains ssrapproxiaése two nucl ei ¢
5P s auences ootk bl WASTOLANSS gl Wt B
in the NCBI nucleic acid and protein databases confirmed that the OSCAR nucleic acid
and polypeptide sequences set forth in FIGS. 1A-C (SEQ ID NOS:1-3) are novel. Neither
15  nucleic acid nor protein sequences corresponding to the murine OSCAR sequences
described here were identified in these databases. However, the OSCAR polypeptide
sequence did show significant sequence homology to two other Ig-like receptors.
Specifically, a search of the NCBI protein database using the BLASTP algorithm revealed
that the murine OSCAR polypeptide (FIG. 1C; SEQ ID NO:3) has 26.4% identity to
20  murine PirA (Accession No. AACS53217.1) and 24.2% identity to the protein bovine FcaR
(Accession No. P24071). ‘

The transmembrane domain of the OSCAR polypeptide sequence shows
amino acid sequence similarity to other Ig-like receptors, including murine PirA and
bovine FcaR as described supra. In addition, the presence of a conserved arginine in the

25  transmembrane sequence of the OSCAR polypeptide (amino acid residue 231 in FIG. 1C
and in SEQ ID NO:3) is indicative of an association activity with transmembrane signaling
adapter motifs. Such signaling adapters can be readily identified, for example by
identifying proteins which co-immunoprecipitate with an OSCAR polypeptide or with a
fragment of an OSCAR polypeptide that preferably comprises all or part of the

30  transmembrane sequence (see Screening Assays, supra).

Ig-like receptors are known to pai'ticipate in the regulation of development

and/or function of cells expressing these receptors. Further, the activity of Ig-like



25 am no acid sequence, which is set forth in FIG 1C (SEQ ID NO 3).
Sequence analysis of the clone containing the above described 4.0 kb OSCAR
CcDNA reveal ed that this clone encodes the sane pol ypeptide, but is deri ved
from an unprocessed (i.e., unspliced) OSCAR nRNA that contains intadon:
sequences fonihie OSCAR genoni ¢ sequence. Sequence anal sy gsophrshhe cl one’
OCL178 confirnmed that the cDNA 30 cont al ned in this clone corresponds to a
fragment of a full length OSCAR cDNA s uence Speci fically, the OSCAR

nucleic acid sequence C nta 2A SEQ | D,
cor r espondSeFRECTS ISpedinte P’ﬁl"Y"gFL °nl-?r'?ﬁ % hnaliys '}g B&¥ce that

WO 02/ 207 18mRGHE L4360 BERASC 1 of the
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of 264 am vl fagdtion pfestebalast cellthe full | ength nmuri ne OSCAR pol ypepti de
contains a signal peptide sequence (corresponding to amno acid residues
1-16), two Ig-like domain sequences (corresponding to amino acid residues
17-122 andpX33MPRB3: I s PREURIE WND HUMAN IGENORIETENE TeYBRAMZAISTEEquUence
(corresponding to am no ARMTRINE ©ISEATEIPRA- 2475 nd a short cyt opllasmi ¢ tail

sequence 10 (correspondl ng to amno acid resi dues 248-264) . i s under st ood
that the amino acid hpe&mdedlﬁ@meﬁelm@ﬂcatl@nq@wae@omln@%wh@hw dual

domai ns,ar [y i.f hns for
honol og%usﬁysglg%ésﬁeées ﬁnnéf?ﬁ@%? nuc elhyﬁg%lég o‘geﬂ C)eé?rﬁ‘R % a agltes
confirned tlimtctenhﬂit%ﬁglRBhASﬂ‘eeazckmswﬂmhmdlspdbgcpemhaﬂe sequences set forth
in FIGS. 1A-C (SEQ ID NCS: 1-3) are novel. Neither 15 nucleic acid nor
protein sequences corresponding to the mari ne OSCAR sequences descri bed

here were identified in these dghabakShd NANEYEr. the OSCAR pol ypepti de
sequence di d show significant sequence hono OaY to two other Ig-like
s

receptors. Specifi W’f"" blotwwhsty. Southdie bigOBIalysisotas parferated bWt ng t he

BLASTP,al o | C; SEQ
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24, 2% i den.5k }Dentmrdt'beolpﬂim 6k 8SO0U5% SDBC A RmgAtoaiksicd saliion si2AMNA). The

transmenbr ane domai n of t he OSCAR ti.de sequence.shqws _am no acid
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washing buffer (0.5x SSC, 1% SDS).

20 Results and Discussion
Murine OSCAR is derived from a single gene. Murine genomic DNA was
digested with EcoRI or Bgl II restriction enzymes and analyzed by Southern Blot analysis
with *P-labeled cDNA encoding the full length murine OSCAR polypeptide sequence set
forth in FIG. 1C (SEQ ID NO:3), A 7.0 kb EcoRI fragment and 5.0 kb BgllI fragment
25  hybridized to the OSCAR probe (FIG. 12A). These results show that the murine OSCAR
sequences identified in the 4.0 kb, 1.8 kb and 1.0 kb alternatively spliced cDNAs

described supra are alternatively spliced transeripts of a single murine gene.

Human genomic DNA hybridizes to murine OSCAR nucleic acids.
30 Human genomic DNA was also digested with EcoRI and Bglll restriction enzymes and
analyzed by Southern Blot analysis using the same full length OSCAR cDNA probe and

hybridization conditions that were used to analyze murine genomic DNA (supra). The



bovi ne FcaR as described supra. In addition, the presence of a conserved
arginine in the 25 transnenbrane sequence of the OSCAR pol ypeptide (am no
acid residue 231 in FIG IC and in SEQID NO 3) is indicative of an
association activity wth transmenbrane signaling adapter notifs. Such
signaling adapters can be readily identified, for exanple by identifying
prot ei ns wWeicedr26a81 M munopreci pitate with an OSCAR pol ypeptiige 86 Wth a
fragnent of an OSCAR pol ypeptide that preferably conprises all or part of
the 30 transmenbrane sequence (see Scrééning Assays, supra). |g-like
receptors are_ known to grarti cipate in the regul ation of devel opnment and/or
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SSC, 0, % Sk seduchced@f Mim&owy leatvetumah gaaBs, BPElsH dobAins parlaEhuRRRefREc Was

washed twice at 50 'C for 20 m nutes per wash using a | ow stringency
washi ng bufSP&ES. 5x SSC, 1% SDS). 20 Results and Di scussi on Miri ne OSCAR

i s derivedfroma si n%@Bﬁﬁ@?seal}éhrrle%leg%@ﬂarﬁowﬂ%clegﬁ&%%ﬁﬁcé’“ th EcoR or
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f ragnent
15 ahuman OSCAR gene is located on this chromosome. The exons of this genomic human

OSCAR nucleic acid sequence were identified by comparing the human chromosome 19
sequence to the murine OSCAR cDNA sequence.
FIGS. 7A-D and SEQ ID NO:12 set forth the nucleotide sequence of the
region on human chromosome 19 which contains the novel human OSCAR gene. In
20  particular, the nucleotide sequence set forth in SEQ ID NO:12 and in FIGS. 7A-D
corresponds to the sequence of nucleotides 117001-124920 from the sequence of human
chromosome 19 clone CTD-3093 deposited in the GenBank database (Accession No.
AC012314.5; GI:7711547). Exons of the novel OSCAR genomic sequence contained
within this chromosomal region are indicated by upper case characters in FIGS. 7A-D,
25  whereas the intron sequences within the OSCAR gene are set forth in lower case
characters. The nucleotide residue numbers of the intron/exon boundaries of this novel
OSCAR genomic sequence are also set forth in TABLE 1, supra, with respect to the
nucleotide residue numbers in SEQ ID NO:12,
To further characterize the human OSCAR gene, a cDNA library derived .
30  from human osteoclast cells was screened using techniques similar to those described,
supra, for screening a murine cDNA library. Three splice variants, or isoforms, of human

OSCAR were identified. These three isoforms are referred to herein as the C18 human



25 hybridi zed to the OSCAR probe (FIG 12A). These results show that the
muri ne OSCAR sequences identified in the 4.0 kb, 1.8 kb and 1.0 kb
altematively spliced cDNAs described supra are altematively spliced .
transcripts of a single nurine gene. Human genoni ¢ DNA hybri di zes t'o-nufine

OSCAR nucl g 1 ds. 30 Human genom ¢ DNA was al so di ges i coRl and
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sequences for the C18 isoform are presented here in FIGS. 3A and 3B, and in SEQ ID
NOS:6 and 7, respectively.

Simiiarly, nucleic acid residue 295 of the human OSCAR C10 1seform
¢DNA (shown in FIG. 5A and in SEQ DD NO:10) was deteymined to be a guanine (G)

20 rather than a thymine as originélly sequenced. This correction leads to a minor change in
the predicted amino acid sequene (shown in FIG. 5B and in SEQ ID NO:11) for the C10
splice variant, in which amino acid residue 86 is a sezine (S or Ser) rather than an
isoleucine (I or Ile) as originally predicted. The corrected nucleic acid and amino acid
sequences for the C10 isoform are presented here in FIGS. 3A and 5B, and in SEQ ID

25  NOS:10 and 11, respectively.

Axn alignment of the human and murine OSCAR pelypeptide sequences
(FIG. 6) confirms that these sequences share a very high level of homology. In particular,

the two sequences were found to be 74.6% (i.e., about 75%) identical.

30 EXAMPLE 4: FUSYON PROTEINS CONTAINING EXTRACELLULAR
DOMAINS OF OSCAR MODULATE MATURATION AND
ACTIVITY OF OSTEOCLAST CELLS




25 whereas the intron sequences within the OSCAR gene are set forth in | ower
case characters. The nucl eotide residue nunbers of the intron/exon
boundaries of this novel (OSCAR genom ¢ sequence are also set forth in TABLE
1, supra, with respect to the nucleotide residue nunmbers in SEQ ID NO 12.
To furtheryghapsags eri ze the human OSCAR gene, a cDNA qu;caly,}gog?;sj,zved.“? 130
from human osteocl ast cells was screened using techniques simlar to those
descri bed, supra, for screening a nmurPhe eDNA library. Three splice
variants, or isofornms, of human OSCAR were identified. These three isoforns
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OSCAR pal ypepti des encoded by each of these three isoforns are al so
provided herein in FIG 3B and SEQID NO 7 (for the C 18 human OSCAR
isoform, in FIG 411 and SEQ I § EM9Es C16 human OSCAR isoforn) and
in FIG 5B and SEQ | ! gt puodic ( Eﬂﬁy R b Saf _ The
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| eads t10 a QMajper s.% eO@fent Piatdcbi i m@srolddd, Wil MCoBRgdnt: SEEISNRn (Bikgwn in FI G
3B and in SEQID NO7) for the C S splice variant, in which amno acid

resi due 97 %80, erine (S or Ser), rather than an 15 isoleucine (I or Ile)
as originally predicted. The corrected nucleic acid and am no acid

sequences for the C 8 isoformare presented here in FIGS. 3A and 311, and
in SEQ I D NGCS: 6 andGanerstempef ¢hsiocprgteinSi Rudiar pryteing oadtainimgdle ettreeeinldue 295 of

t he human CAR ispform c shoyn, i n Fl 5A and, in S D NO 10)
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Generation of OSCAR-Fc in pcDNA. A nucleic acid sequence encoding
the extracellular domain of the murine OSCAR polypeptide set forth in FIG. 1C (SEQ ID
20 NO:3; amino acid residues 1-228) was PCR amplified from an OSCAR cDNA plasmid
using primers referred to as S'OSCAR-Met-RI and 3'-OSCAR-Ec-Bgl ii (SEQ ID
NOS:13-14, respectively). The PCR product was digested with EcoRI and BglIl.
The Fc region of human IgG1 was PCR amplified from a human cDNA
plasmid using primers referred to as 5'-Human IgG1 (SEQ ID NO:15) and 3'-Human IgG1
25  (SEQIDNO:16). The product from this second PCR reaction was digested with Bgl II
and Xbal, The digested products from both PCR reactions were then ligated into the
pcDNAL1 expression vector using EcoRI and Xbal.

The nucleic acid sequences of the primers used are as follows:

5'-OSCAR-Met-RI: 5'-GGAATTCACCATGGTCCTGTCGCTGATACTC-3'
{(SEQ ID NO:13)

30  3-OSCAR-Ec-Bglii: 5-GAAGATCTGTTTCCCTGGGTATAGTCCAA-3'
(SEQ ID NO:14)



isoleucine (I or Ile) as originally predicted. The corrected nucleic acid
and am no acid sequences for the C O isoformmare presented here in FIGS.
5A and 5B, and in SEQ ID 25 NOS:10 and 11, respectively. An alignment of
the human and nurine OSCAR pol ypeptide sequences (FIG 6) confirns thati.iiix
these sequors@pothare a very high level of honology. In paftidesidsgs, the two
sequences were found to be 74.6% (i.e., about 75% identical. 30 EXAVPLE 4:
FUSI ON PROTEI NS CONTAI NI NG EXTRACELLUE®R DOVAI NS OF OSCAR MODULATE

MATURATI ON AND ACTIVITY OF OSTEOCLAST CELLS WD 02/20718 PCT/ U501/ 27502 -97-
Thi s exanpben@esastpes pard-GadcrcErsGRAGGRATREPIdGReAPACTERMMEASS OSCAR

am no aci d sequences of theahpyeRtipn. The exanpl e al so dgseyies:19)
prelimnary experinment denonstrating that such fusion polypepti des are

capabl e of 3'HHudknigGan OSCARGGEHKHITCTAGAHERAGTACA TIAR3'be (SEQADINOM6GHUI at e
osteocl ast cell activity. 5 Materials and Met hods FACSAnal ysis. FACS
anal yses were perforned according to routine nethods described, e.g., by

Shar r ow, Chapters 5(iensr@ormf@é"ﬂﬂ@rfcmrpé{m’&%nfﬁSCAIhﬁnﬂﬂlﬁgwaSh@ﬁted|
(Coligan e |+, 10
Chapt or 5. e Rrfils el vy, RNt iRy R B S8 1
eds.) John WI ey & Sons, Inc. Ceneration of fusion proteins. Fusion
proteins containing the extr I . donmj f OSCAR were generated as
descri bed bel ow. P ‘W&%"“ﬂggg&gg;mlf é%l ‘?é}lgélﬁﬁ?ﬁ ¥°domai ns and
the human kgshin Dﬁgmr&fr&deﬂﬁlaﬂédnﬂﬂn SIRhSORGAR polypdndd ASeEl in IFENECaEEQN Of

OSCAR-Fc in A nucl ei ¢ acid sequence encoding the extracellular

domai n of #h Ofﬁ;rqlmo astrRidyey %%‘bwa@lBCB@mphﬁﬁtﬁomﬁnﬂSGA&@lﬂsmsmm 20 NO 3;

0si ng i1 i EEER rlerelld of SDCAR AT SHRADNOT PRISRACAEE 71 “50 10

NCS: 13- 14, ST@BpﬂmI (SE) ID) NOTI®. PRRPER prbdadt mdlgebtgﬁst}eﬁcumwhdﬁmmchnd Bglll.
The Fe reg 0, d.froma human c pl asm d
boi g’ pr i oligged oGk era et g R heis e PR TBStEreh &, Hommn | oG

expressed in E. coli BL21 strain cells using IPTG and X-gal induction methods (see, e.2.,

Sambrook et al., 1989, supra).

15 The nucleic acid sequences of the primers used are as follows:

5LOSCAR-Ec-HR: 5-CCCAAGCTTGAATTCGACTTCACACCAACAGCG-3'
(SEQ ID NO:17)

3'-OSCAR-Ec- 5'-CCGCTCGAGTCAGTTITCCCTGGGTATAGTCCAA-3'
STOP-Xho I: (SEQ ID NO:18)
20 Generation of GST-F-OSCAR in pGEX6p-1. A nucleic acid sequence

encoding the first Ig-like domain (7.e., amino acid residues 17-122) of the OSCAR

polypeptide set forth in FIG. 1C (SEQ ID NO:3) was PCR amplified from an OSCAR

cDNA plasmid using primers referred to as 5-OSCAR-Ec-HR (SEQ ID NO:17, described

suprq) and 3'-OSCAR-EcI-STOP-Xhol (SEQ IDNQO:19). The PCR product was digested
25  with EcoRI and Xhol, and ligated into a pGEX6p-1 vector. The vector was transfected

and expressed in E. coli BL21 strain cells [PTG and Xgal induction (see, e.g., Sambrook et

al., 1989, supra).

The nucleic acid sequences of the primers used are as follows:

5.OSCAR-Ec-HR: 5-CCCAAGCTTGAATTCGACTTCACACCAACAGCG-3'
(SEQ ID NO:17)



25 (SEQ ID NO 16). The product fromthis second PCR reaction was di gested
with Bgl Il and Xbal. The di gested products from both PCR reactions were
then ligated into the pcDNAL expression vector using EcoR and Xbal. The
nucl ei ¢ acid sequences of the priners used are as follows: 5'-0SCAR-Met-RI:;.
5- GCGAATTCAGRA 82 [£CTGTCGCTGATACTC- 3" (SEQ ID NGO 13) 33 usesad Ec- Bgl e
5' - GAAGATCTGITTCCCTGGGTATAGI CCAA- 3! (SEQ ID NO 14) WD 02/20718

PCTI USO01/ 27502 -98 5' - Human 1gQd : ~R9AGCCGCTCGAGGAATTCGTCGACAGATCTTGTGACA
AAACTCAC-3' (SEQ ID NO 15) 3 -Hurran lgd@ : 5' - GGECCGCTCTAGAACTAGITCATTT- 3
(SEQ | DNO 36)sEEReLRt | ons.oicdeSeAFecARTRVETYACE SGCLEFHB-F-¢ CDNA was

| i gated 5gTopoHone Drosophil a expression vector, pMl V5 ?Iﬂmqu ogen)
usi ng EcoRl and Xbal . Generation of GST OSCAR in pGEX6p-1. nuclelc acid

sequence encoding the extracellular domain of the OSCAR pol ypepti de set

forth in FIG 1C ( SERnetdfiohlof &STSOS0ARGR fGERSp-GL @snuktelat)d SéﬁﬁenE’eCR amplified
from an_.OSCAR.,c Qlaa&g%@? usln prinmers re erredto as 5' CAR- Ec- HR
( SEQ | D’ NOPRCR4ips Hisgeop in Gy OPIIRR 3pid resisyes B 3g38) phihe CR product

wes i gest gdl il &R ARSGOISEINOLY Gal R iaBipnds RGEARSEAIECt O S ng

EcoRl and The vector was transfected and expressed in E. coil BL21
strai n cel FENAgilasgid W@ primersedgated tna fiCOSCARBURURS(SEQID N@:26) and Sarbr ook et

ol | ons: 5 R ST R GRS 1 & R R BRI B 1 S50 1 B ™

NG 17) 3'- %@Nﬁ-\ﬁi‘fh E&RI MW@HETW%AMQ%v@cm \Sa@CP- Xho I:
(SEQ I D 20 Generatjon of GST-F- in pGEX6p-1. A nucleic acid

sequené® Eﬁ‘@&'ﬂeﬁ@n‘i ppressedsin £ geli Biad %Wé’?]llﬁ T Geind W@“‘éﬂ@l‘ Fep€S dues

17-122) of shheoS86AR 1%@'%“(’6 set forth in FIG 1C (SEQ ID NGO 3) was PCR
amplified froman OSCAR plasm d using prinmers referred to as

5' - OSCAR- Ec- HR ( SEQ The nNgieit 2cid demiendeh efthe pumpera yscdrae &' folBBGAR- Ec| - STOP- Xhol
(SEQ ID NO 19). The PCR product was di gested
5-OSCAR-EcllI-RI: 5'-GGAATTCGATCAGCTCCCCAGACCAT-3' (SEQ ID NO:20)

3.0SCAR-Ec- 5-CCGCTCGAGTCAGTTTCCCTGGGTATAGTCCAA-3
15 STOP-Xhol: (SEQ ID NO:18)

Purification of OSCAR-Fe. OSCAR-1gG was purified from the culture

superpatant using Protein A chromatography as described (Sambrook et al., 1989, supra).

20 Osteoclast maturation assay. Osteoblast cells were isolated from calvariae
of wild type and TRANCE knockout mice as described by Suda e al. (Methods in
Enzymolozy 1977, 282: 223-35). Ina co-culture experiment of osteoblast cells and
hemopoietic precursors, bone marrow cells (1x10° cells) and osteoblast cells (1x10° cells)
were co-cultured in a-MEM containing 10% FBS in the presence of 1x107 M or 1x10° M

25  10,25(0H),D, in 96 well plates (0.2 ml/well). 20 ug/ml of OSCAR-IgG or human IgG1
was added to the cultures to observe the role of OSCAR during the differentiation of
osteoclast cells. Cultures were fed every 3 days by replacing 160 ul of old medium with
fresh medium. After culturing for 6 or 7 days, cells were fixed and stained for TRAP
(SIGMA) as described (Wani ef al., Endocrinology 1999, 140:1927-1935). The number of

30 TRAP (+) multinucleated osteoclast cells with more than three nuclei were counted from

each of the wells,



25 with EcoRl and Xhol, and ligated into a pGEX6p-1 vector. The vector was
transfected and expressed in E. cols BL21 strain cells I PTG and Xgal

i nduction (see, e.g., Sanbrook et al., 1989, supra). The nucleic acid’ ..
sequences of the primers used are as follows: 5'-0SCAR- Ec- HR

5' - CCCAAGGL § @M T{LCGACTTCACACCAACAGCG 3" (SEQ I D NG 17) %
PCTI USO /27502 -99 3' - OSCAR- Ecl - 5' - CCGCTCGAGTCAATCCGITA C 3

STOP-Xho 1: (SEQ ID NO 19) GenerationlB§- GST-S- OSCAR i n pGEX6p-1. A nucleic
acid sequence 5 encoding the second Ig-like domain (i.e., amno acid
resi dues 123-228) of the OSCAR Befultpard Digeussion forth in FIG IC (SEQ ID

Lo ab 5 - CBOAR Ebl | O EPegtyline fihies B Rblioll b8 ol By 2 P O
| ENlo 18, dd}@ls ﬂerbgd froopmugine ﬁlverlmemamdm(ite \imbateﬂ)géﬁlteétﬂewmﬁsmﬁeofl an(cji .
X ] 0

axpr esaed TR g JE ] BoRE(E, 1A 1R 0se R BB pol RibiEe PR, oo g

Sanbr ook  eihe Materia 388 MeThHak Sdctior], b@rwpmus aﬂlgﬁegy%ﬁ@aﬁmﬁwm@ﬂorl ner s
used are as fol | ows; 5' - OSCAR- ECM CCCCAGACCAT- 3" (SEQ

| D NO 20) @njvgsedrtEbuman lg@(t@fﬂ’f@@o\ @mmimwlm BARA t@detect he STOP- Xho
1. (SEQ I é\ﬁgﬁﬁ TS ified fromthe
culture ?Sg%%r%at anﬁ&égsc%% E#roglgtg%“ cﬁroe@gt ogrgéﬁiy as ﬁaqgcrléed ( Sanbr ook
et al., 19%Spgramprd fortl?i mﬁSem-Bsispemﬁuaﬂp,tthssahmgams ifditaenBirasth cel | s were
| solated from.ca ri ae ICE knock descri bed
by Suda. et IPCHRRBISbe AT ol Smiatb Dhwed bavins 2pRtaHsr RSt 0 Cur t ur e
exper i Ment flresesice Hok2si1aleRlsh. SCaRhavih §B§?ﬂ§?'l@‘éls%f@l§s%ﬁa%ﬂ%r%scem%e mar r ow
cells (Ix 105 cells) and ost eobl ast cel s (1x104 cells) were co-cultured in

a- MEM cont iafdsitivg OiblghmquntspﬁBE-aprag@tﬂsl@nbbodwblr@mgl\w dhosa sells- Sha P25
l a, 25(OH) 2 t /; gG or human
lgGlL was égglﬁjggt ?gmpﬁ&l}%ﬁgtéuar%gb&?b o) sé}rq@lécc%%}é]ﬁ&so y&&%@rﬁl ng the

di f f er ent i HgGERIG13A) 5t OSCARSIp (FK3.113B) Kduhd o ths cMEslhﬁ'a&Ed,?@l gevebydidgeays by
replacing 1 of 0 fumwith fresh nmedium After culturing for 6 or
7 days, cefl‘qgs%?‘ép?cféfg@aﬁ‘ﬂd stai ned for TRAP

15 PE fluorescence levels increased significantly when the cells were

incubated with the OSCAR-Ig fusion polypeptides relative to PE fluorescence on cells that
were incubated with IgG1 controls. Thus, the data demonstrate that osteoblast cells
express a compound (i.e., an OSCAR ligand) which specifically binds to an OSCAR
polypeptide of the invention. In particular, because the IgG1 polypeptide did not bind to
20  the osteoblast cells, the OSCAR ligand expressed by those cells specifically binds to
OSCAR polypeptide sequences of the OSCAR-Ig fission polypeptide used in these
experiments, and does not bind to the IgG1 sequence of that fusion polypeptide.
PE fluorescence levels were not significantly altered in identical
experiments where osteoblast cells were also treated with either vitamin D, or parathyroid
25  hormone, which are known to increase osteoblast and osteoclast cell activity, respectively.

Thus, expression of the OSCAR ligand is not affected by such compounds.

The addition of OSCAR-Ig modulates osteoclast cell activity. A pilot
experiment was performed to test the ability of OSCAR polypeptides to modulate
30  osteoclast and/or osteoblast cell activity. Murine bone marrow and osteoblast cells were
co-cultured as described above in the osteoclast maturaturation assay. Observation of the

co-cultures at a single, designated time point did not reveal the presence of mature (i.e.,



(SIGVA) as described (VWand et al, Endocrinology 1999, 140:1927-1935). The
nunber of 30 TRAP (+) nultinucl eated osteoclast cells with nore than three
nucl ei were counted from each of the wells. WO 02/20718 PCT/ US01/ 27502 :«
-100- Results and Di scussion OSCAR-L is expressed on the surface of =~ 7
ost eobl ast g oPré7i@ry osteoblast cells derived from nmurigg &al 3§l a were
stained (i.e., incubated) with either an isotype- control human 1gd protein
(FIG 13A) or the OSCAR-1g fusion pol y’p(klptide described in 5 the Materials

and Met hods sectjon, supra (FIG _13B), followed by incubation with a PE-
conj ugat ed "HERuckated)psiegelpst sefisiip SBOP stened cerpliurgsdhe wesekeatlar il by FACS to

det ect the jsdypM @by f ,%&éﬁﬁ?&%&ﬁéﬁﬁé&%@%w@gﬂ@g glaﬁs%'aﬁd The

results are shown in the "histograns set forth in F ) -B. Specifically,
t hese hi st ogteelrest pelldivgdataminok; @8¢hM) andibe tontnat IgGi hpeoteinismcedoforrsations

(vertical LS)s: | ' L of. PE 10 f| uorescence
(hori zont aﬁ%g@tls%ﬁ%%}ﬁﬁgm ‘“gg\éslk ﬁegl‘“’%sg%‘%‘f‘g‘lv@%" g%%(l)%‘sérf?/ae en?log%or escence are
i ndi cat i5ve cofturkd gdre maarvoant stedbli3Ee«dlo mith dawse deval tof bitdyin®,(th ).t o t hose

in turn, indirectly binds

cells. The P _ﬁjgi]% 'utgated anti - huma I%G antibﬁd ,
Lo colI's bycisiniy Bresion of praesteer st Biesiporselbi e pajiteppltinioleredy of nd 1 o
the cell sukibad@t céls Svere &Yec&ﬁ%?ﬁmﬁs%jmﬁ%fﬂé%%’sﬁﬂ% dxipbetdd, @@d thel 5 PE

| can

fluorescence |evels increased signif  when the cells were incubated
wi th the Obopwa pjlityof visamind): ypeghivatae TRABICE: in peieqtdaspeells andtherbrindaceon cel | s
that were | Wit 9!@ aﬁ%ﬂl trate that

ost eobl ast O(I%{él’ﬁcllf%%egl%r esgoréig[c%eﬁg’gﬁtﬁg [ ?’g;%gﬁts E%%& | ggl%g%m\?\}% gh

speci fil0al logiethlmt sells oveascodS@ARd withl bppembirche cells, trdatment wethtsinitar levalspar ti cul ar,

because the.l gd. pol.ypeptide did, not bind to 20 the osteoblast cells, the
OSCAR | | gaH&“‘g%Pp‘?Q?éégeﬁﬁc‘PHBEI@"@éﬁ‘PE%Z’BE%W"H cally binds to OSCAR

pol ypepti de sequencegy efntialietrahedNRof @e EalSiiRRARRIYRRPViAEn U5 @D o t hese
experinments, and does not bind to the 1g@ sequence of that fusion

pol ypept i dé00 pH) rndibe £5€AFR ks usigepalyneptids desnribed gpvrd.iremlied ip aglapparend i n

| dentical . | en e . | ] e Lth either
i tan - Do PR IIRE B Gut HR ARl oy oSl GUShRRG R M

oat eoblast laam-desdrﬁe@d i l:c&ﬁﬁo]} ?@bﬁm@ﬁﬁ.iTﬂe‘s@/nﬁsme&mbzﬂ,ejumﬁdtaﬁg?in Elepﬂ}essi on of
the OSCAR ligand is not affected_ by such conpounds. The additjon of OSCAR-1g
nodul at es ost eocl astﬂleeqqserﬁ@{oﬂ‘\??ir .PA"L!)p'FP uh éF]ilsrﬂéFﬂdl%Bge‘ﬁferforrred to

test the aRifebdidt &1 FBREARP OhYBRRA hilRSerd &F 1R BESthe presence of the OSCAR
fusion polypeptide therefore suggests that osteoclast cell activity has been modulated in
some way under the specific conditions in this particular pilot experiment. Without being

20  limited to any particular theory or mechanism of action, the soluble OSCAR polypeptide
used in these experiments is thought to competitively bind to the OSCAR-specific ligand
expressed by the osteoblast cells, thereby preventing interaction between the OSCAR-
specific ligand and OSCAR polypeptides expressed by the bone marrow cells (e.g., by
osteoclast precursor cells and immature osteoclast cells in the bone marrow cells).

25 The data presented in these experiments therefore indicate that the OSCAR
polypeptides and OSCAR specific ligands of the present invention may be used to
modulate the maturation and/or activity of osteoclast cells, thereby enabling the
modulation of processes associated with the growth, development, repair, degradation,
resorption or homeostasis of bone tissue. '

30

EXAMPLE 5: FUSION PROTEINS CONTAINING EXTRACELLULAR
DOMAINS OF OSCAR INHIBIT MATURATION AND
ACTIVITY OF OSTEOCLAST CELLS




30 osteocl ast and/or osteoblast cell activity. Miurine bone marrow and
osteobl ast cells were <co-cultured as described above in the osteoclast
maturaturation assay. Cbservation of the co-cultures at a single, i
designated tinme point did not reveal the presence of mature (i. e., V\D

02/ 20718 Pgblob/adld 27502 - 101 nul ti nucl eat ed) osteocl ast I;gql,[}S%I,iﬁozTRAP
stained co-cultures that were treated with an isotype-control human |gGl
protein. Further treatment of co-cul tdf%&d bone nmarrow and osteoblast cells
with vitamn D3 (100 nM and the control 19d proteln i nduced formation of
mul ti - nucl eat ed ost dytS|e¥&PPle dpycubes addifjeriab siqug dfipitRASPEATY . WeT? eat nent  of

co 5 cul t usefrhQNgie nﬁfenﬂmasrui.tao@is&a@édqﬁrax&ﬁﬂha wgtdg iR th\(Ruef vitamn

D3 (10 nM, resulted in the formation of sone ocl ast precursor cells,
but no nmt BeRmoghlate pﬁmlaéb&eadtcmo@t &oparidear daty fsonwbmetud@wmeemmf TRAP

st ai ni ng. S e of vitamn
D3 to acti Jget %Stfgi ‘ ‘mo ost &bﬁttgcgﬁhc?e s %ﬁ% cﬁere r\{%tﬁ%’{}g Mosteocl ast
cel | maiurﬁ:&mmpoly;bapdde?slabﬂnytcmtmmdemqaﬁstcﬁwmt:&mynere TRANCE knock-out 10
osteobl ast cells were co-cultured with bone marrow cells, treatnment with
simlar levels of vitamn D3 had no effect on osteoclast cell maturation.
By contrast, treatnment of the Coafedialsyh@MéaRbds W th vitamin D3 (10 or 100
nM and the OSCAR—I%qf usi on pol ypeptide described supra, resulted in an
apparent increase G¢nenqgonardriprgicationef QYGARHG\ uyiorprotinte Hrepsebondfast cel | s
formed rel s. These
results ar%“g omqgg{}g}nt‘p} ('?[81??‘% ccq@ﬁgﬂlg{f%dde‘%%mqudéovgg’gg%@?gn of TRAP (+)
mul tinlkl eated cells is indicative of osteoclast cell maturation. |ncreased

nunbers of these cel jn the res nce fusi on eptlde

t heref ore suggests M ﬁ’étt" arqe “riﬁ’f'f"\?’r‘ftﬂ?”hgé’nﬁglé‘ﬂowg%%‘ﬁed in sone
way under &éf@bﬁﬂ%@ﬂsfW@re%lb%dtﬂd%ﬂ%lﬂiﬂyﬁeﬁhéTMNbEQ&bélf-oﬂlﬂuQ& afdeer | ment .

W t hout bei ng 20 limted to any particular theory or mechani smof action,

t he sol ubl @liesdarPG el plates g descriesd diniExample desuasg dilpaienel cvléurmmxg ht to
conpeti ti Vﬁé@@ﬁ&% the? cBﬁt%n@%gré%gﬁ@hétL% of b&é’d}ﬁaﬁt @é@f&ﬁ@‘é&s&% 1;1 st eobl ast

cells, there preventing Inte et ween specil i gand and
OSCAR (bl yihe prdimieyscoecuitnees.s Breflyy thetflmatsoadtures meovpremidddy(teatng totaglbonast eocl ast

precursor cells d i t ure osteoc cells in.the rrow cells). 25
The data phaceh B e sRLFHAS ARal Bt mi s bes OB P CI SR AL (e OoCAR
pol ypept i desFyaftlot@ el rRgftiohiof tHeireARRE nbrobhupeREIGSENt | Nvention may be used
to nodulate the nmaturation and/or activity of osteoclast cells, thereby

enabling the niaM vtamimDefvap pdrled sasthe c@ﬁ@@dp stiraelaigjostRoqlast cell mpTgtion.
devel opmeng, ué/fﬁpgf eﬁﬂlc%géﬂﬁﬂé bPuman IgG1 was also added to cultures to observe the

20 role of OSCAR during osteoclast cell differentiation. Control cultures were also prepared

_.
B

that received either 10 nM vitamin D, alone (i.e. no OSCAR or IgG1), or were cuitured in
medium without adding vitamin D, or protein. After culturing for at least six days, the
number of TRAP (+) multinucleated cells in a well was counted daily, as described supra,

in Example 4.

25
Dentine resorption assay. A dentine resorption assay, which is indicative
of bone resorption activity, was performed as previously described. See, for example,
Tamura et al., J. Bone Miner. Res. 1993, 8(8): 953-60; and Suda et al., Methods in
Enzymology 1997, 282:223-25.
30

Briefly, co-cultures of mouse osteoblast and bone marrow cells were prepared as described

above on dentine slices and in the presence of 10 nM vitamin D,. 20 pg/m! of OSCAR-



resorption or honeostasis of bone tissue. 30 EXAMPLE 5: FUSI ON PROTEI NS
CONTAI NI NG EXTRACELLULAR DOVAI NS OF OSCAR | NHI BI' T MATURATI ON AND ACTIVITY
OF OSTEOCLAST CELLS WO 02/20718 PCT/ US01/27502 -102 This exanpl e descri bes

.y

additional, nore definitive experinents that were perforned after R BN

prelim naryodabed Presented in Exanple 4, supra) indi catgdddpis68CAR e
nodul at e osteoclast cell activity. In particular, data fromkinetic

measur ement of osteoclast cell maturdf¥on are presented. These data further

characterize the OSCAR 5 fusion pol ypeptide's ability to nodul ate osteocl ast
cel | acti vigGer hymewnigG @asgﬁéeq\mﬂmﬁur@m%bé&weoﬁe geIolIPE AR catostsFPclft OSCAR- Fe

f usi on_pr ot vie A £PBURlo: BihifE res3BIOICERLA chREATerE8h BloRrBeAGROTP! | shed

as described above In Exa ) Ki'netic measurenent of osteocl ast
mat ur at i onslicBomahamreseoes Weithe 1@mi vitsstie Dohlast (ieehd OSEdReld wdg@Gbedt from

w | d-type - .m :.cultured in 96-well plates as
descri bed %ﬁgg[%egasuﬁﬁ%&@ggrt@%}g%éﬁm%ul tures were also prepared

t hat cofit ai ned Aftdricgiheingpaplehtite sticesdbr Okitye del calt wapatidel dorFfRARItcsor cel | s
than 15 the ordinpary co:cultures iefly, the floater cultures were
prepared b§eEs @qunﬁée"ctﬁq %ﬁte%g‘ﬁ§ell%a8{(?58wt@ﬁ PE{fndle ‘f@’i‘?ﬁw&%‘i"?@) with 5 ng/m
of nacrophm&g&lg,r]y%?gﬁﬁdgwc@#)j.ng factor (M CSF), followed by elimnation of
the resulting macrophage cells. IOnMvitamin D3, was added to the cultures
to stinulate osteoclast cell maturation. 20 glm of either OSCAR-1g or a

human 1g@ was al so added to cu#ﬁ[ g[@%n&ﬁ.ggéﬁ{ve the 20 role of OSCAR
during osteoclast cell differen ; cultures were al so prepared
that ré¢ei ved eit herddiiBionf ASHAR-Iy dodreates iz rumber oABRABCAR or 1gd ), or were
cultured in  mediumw.th ddi ng  vitam r protein. Afte ul turing
For at I eatplicley (ol vefig ihafekiae S DCAC el oieRaseledt's 11

wel | was coufitidn dai/bryacti fisy, UREEd &xpetin&tidwere perfdimbd 8idPhenidorestddeniti ne
resorption assay. A dentine resorption assay, which is indicative of bone

r esor pt i onc@kdratysation bagh in the prespngpand4s theabsenéa aflap QR polupeptidpand f or

exanpl €,  gyera period of several days. Kinetic experiments are necessary to fully characterize the

15  effect OSCAR may have on osteoclast cells, since mature osteocle;st cells do not normally
remain viable in culture. Thus, a factor that stimulates osteoclast cells may be
characterized by an initial increase in the number of mature (e. g., multinucleated)
osteoclast cells observed in culture, followed by lower numbers due to post-maturation cell
death. FIGS. 15A-15C show data obtained for kinetic experiments that used co-cultured

20  murine bone marrow and osteoblast cells (FIGS. 15A-15B), and floater cells cultures
(FIG. 15C) that contain a higher population of osteoclast-specific precursor cells.

As shown quantiatively in FIG. 154, vitamin D;-stimulated osteoclast
maturation in total bone marrow cultures, indicated by the number of multi-nucleated
TRAP (+) cells, peaks dramatically about 7 days after treatment. This initial increase is

25  followed, however, by rapid, incremental decreases in activity by days 8 and 9,
respectively. In contrast, treatment of co-cultures with vitamin D, and the OSCAR-IG
fusion polypeptide resulted in a significant decrease in the number of TRAP (+) cells
formed on days 6 through 9 relative to the control experiments.

A bar graph indicating the number of mature (i.e., TRAP (+), multi-

30  nucleated) cells present in the co-cuitures 7 days after treatment, when stimulated
osteoclast cell maturation had peaked, is shown in FXG. 15B. Cells cultured in the

presence of either vitamin D, alone or vitamin D, with a control IgG protein show
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Met hods in  Enzynol ogy 1997, 282:223-25. 30 Briefly, co-cultures of nouse
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ost eobl ast REHFEHPPREEFIGEINA 5R) " and floater cells cultures (FIG 15C)
that contain a higher popul ati on of osteoclast-specific precursor cells. As
shown quantiatively in FIG 15A, vitam n D3-stinul ated gsteoc]| ast

maturation in total BSkdBginbifiedantine esorpliorbieesslopiretihDentinper of
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cells on osteoclast and/or osteoblast cell activity. More specifically, the assay detects the effect

of OSCAR on bone or dentine resorption. Panels A-E in FIG, 16 show photomicrographs
of TRAP (+) stained murine osteoblast and bone marrow cells co-cultured on dentine
20  slices. Panels F-J in FIG. 16 show photomicrographs of the corresponding dentine slices.
Dark stains in the micrographs indicate i)its in the slices where dentine has been resorbed.
As expected, cells co-cultured on dentine slices without vitamin D,
(FIG. 16A) exhibit little or no osteoclast cell maturation, indicated by the lack of
TRAP (+) cells. Similarly, no resorption is indicated on the corresponding dentine slices
25 (FIG. 16F). By contrast, co-cultures on dentine slices exhibit markedly increased
TRAP (+) staining when exposed to either 10 M vitamin D, alone (FIG. 16B), or 10* M
vitamin D3 with a control IgG protein (20 pg/ml) (FIG, 16E). Dark stains indicating
dentine resorption are also observed on the corresponding dentine slices (FIGS. 16G and
16J, respectively). These resorption pits correlate with the TRAP (+) stained areas in the
30  comresponding cell cultures, confirming as expected that increased osteoclast cell

maturation correlates with increased resorption.



formed on days 6 through 9 relative to the control experinments. A bar graph
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The data from these experiments therefore confirm that OSCAR

20  polypeptides and OSCAR-specific ligands of the present invention may be used to
modulate the maturation and/or activity of osteoclast cells, including activities such as
bone or dentine resorption that may be measured or estimated, e.g., by the dentine
resorption assay described here. In particular, and without being limiied to any particular
theory or mechanism of action, the soluble OSCAR polypeptide used in these experiments

25  isthought to competitively bind to the OSCAR-specific ligand expressed by osteoblast
cells, thereby preventing OSCAR polypeptides expressed by the bone marrow cells (e.g.,
by osteoclast precursor cells, and by immature osteoclast cells in the bone marrow cells)
from being activated. As a result, osteoclast maturation and activity, which is normally
activated or stimulated by the binding of OSCAR to its specific ligand, is inhibited. Using

30 the methods and compositions of this invention, therefore, processes that are associated

with osteoclast cell activity can be readily modulated, including but not limited to



dentine resorption are al so observed on the correspondi ng dentine slices
(FIGS. 16G and 16J, respectively). These resorption pits correlate with the
TRAP (+) stained areas in the 30 corresponding cell cultures, confirmng as
expected that increased osteoclast cell maturation correlates with-=:{ 7.5
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20 pol ypeptides and OSCAR-specific ligands of the present invention may be
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bone marrowcelslgﬁ.g., . ) . . .
human OSCAR polypeptide to modulate maturation and activity of murine cells is also

described.
20
Materials and Methods

Generation of hOSCAR-Fc in pcDNA. A nucleic acid sequence encoding
the extraceltular domain of the human OSCAR polypeptide set forth in FIG. 3A (SEQ ID
NO:6; amino acid residues 1-219) was PCR amplified from a hOSCAR cDNA plasmid

25  using primers referred to as ShOSCAR-Met-Xhol and 3'-hOSCAR-Ec-HindlI (SEQ ID
NOS:21-22, respectively). The PCR product was digested with Xhol and HindII.

A thrombin site was inserted at the end the human OSCAR by further
amplifying the product generated above using primers referred to as Thrombin-S and
Thrombin-AS (SEQ ID NOS: 23-24, respectively).

30 The Fc region of human IgG1 was PCR amplified from a human cDNA
plasmid using primers referred to as 5'-Human IgG1 (SEQ ID NO:15) and 3'-Human IgG1
(SEQ ID NO:16). The product from this third PCR reaction was digested with Bgl II and



by osteocl ast precursor cells, and by i mature osteoclast cells in the bone
marrow cells) frombeing activated. As a result, osteoclast maturation and
activity, which is normally activated or stinulated by the binding of OSCAR
toits specific ligand, is inhibited. Using 30 the nethods and conposi-tions
of this invention, therefore, processes that are associated wth osteoclast
cel | acti vmiopzeens be readily nodul ated, including but nogctusmieseh to WO

02/ 20718 PCT/ US01127502 -106 processes, associated with the grow h,

devel opnment, repair, degradation, resbli)ﬁti on or homeostasis of bone tissue.
EXAMPLE 6: BI.LITY, OF R- | ON .PROTEI O 5. | Nd BI TEOCLAST
MATURATI orxlxlﬁgl'E ﬁ&é@ﬁ%f‘%ﬁi‘?ﬁk&@@ﬁ%@%&ﬁ%FN@ET‘&”S‘??H‘“B 586&5, descri be
the prepar atpgr@RioaRectbSBlnaExean®kbd. sol uble OSCAR pol ypeptide (referred to
as OSCAR-1g or mOSCAR-1g). using OSCAR nucleic acid and am no acid sequences
from nouse. Those exHIpplEsicaridseanentsn et thapamenasedsee a¥ole" hat sol ubl e OSCAR
pol ypeptide to nodul ate the maturation and activi tﬁiliOf murine cells. The

present examSP¥CARMsAHEEL t ReChPEFSOAGAFCARGCCEHTRGHHCHEAL-350l ubl e OSCAR
pol ypeptide (referred to as hOSCAR-1g) using OSCAR nucl ei @EQIPINGR) ani no

aci d seguenc Ve om Ayl " e of this
T e e e

anong diff .species. Ing. i denonstrates
t he use of ?g&?gfﬁg'l e nurine 50%%2%%@%&%@?%@% u at(@E? %I@?h% ation
poly

and activity of human cells. Simlarly, use of a human peptide to

modul at e nEhivkiid-a8: and act iSsLCGCGEATACAOBCCEAACCAGARST TTERRGHI bed. 20
Material s and Methods Generation of hOSCAR-Fc in pcDNA.  Asgogbeie:2api d
sequence encoding the extracellular domain of the human OSCAR pol ypepti de
set forth PrHEN@ IgGA (SEQ | B-CNCEGCHGHCEAAT TICEETHusCAGATOITGAEsA PCR
anplified froma hOSCAR cDNEAAASEBTGALS usi ng priners ref@EQAD NO:18s

5' hOSCAR- Met - Xhol_and 3' - hOSCAR-Ec-Hi ndil (SEQ | D _NOS: 2 respectively).

1-22,
The PCR pr odaEafg§1di gest ed W OIS HAGTTCAL N JBRADAPd Ohas
insertéfd at the end the human OSCAR by furt her

Generation of hOSCAR-Fc in pMT/V5-His. hOSCAR-Fc cDNA was
ligated into the Drosophila expression vector, pMT/V5-His (Invitrogen) using Xhol and
Xbal.

I5 Purification of hOSCAR-Fc. hOSCAR-IgG was pwrified from the culture
supernatant using Protein A chromatography as described (Sambrook e? al., 1989, supra).

Generation of Human monocyte cultures. Blood leukocytes were
collected by continuous filtration leukapheresis (CFL) using a Leukopak filter and then,
20  subjected to counterflow centrifugal elutriation to yield distinct fractions separated by
mass. The fraction containing about 90% purity for CD14+ cells are monocytes. The
monocytes were maintained and induced to differentiate into human osteoclasts as

described in Matsuzaki et al., Biochem. Biophys. Res. Comm. 1998, 246(1):199-204.

25 Murine bone marrow cell cultures. Co-cultures of murine osteoblast and

bone marrow cells were prepared as described in Example 4.



anplifying the product generated above using priners referred to as
Thronmbi n-S and Thronbi n-AS (SEQ | D NOS: 23-24, respectively). 30 The Fe
region of human 1gG was PCR anplified froma human eDNA plasm d usi ng
priners referred to as 5' -Human 1gGl (SEQ ID NO 15) and 3'-Human | gG&' ¢
| D NO 16) wolid@efagoduct fromthis third PCR reacti on waspgigashag: W th Bgl
and WO 02/20718 PCT/USQ /27502 -107 Xbal . The digested products from both
PCR reactions were then ligated into t 1188 'pcDNAl expressi on vector using Ex6

and Xbal. The nucl ei ci d sequences of ,the i nters used are as foll ows:
5' - hO SCAR- Met - Xhol : &!?" %ﬂﬂt}&’&’e\#&f&f&% SW“(PS EeyMY NO 21) 5
3" - hOSCAR- Egcebidngith kounée px@ﬁ%%/s\ TFkah Q@T S5 Tl @R eAICTPohe MOALCA- 3" ( SEQ

| D NO 22) Thronbl n- S: TCT GGATCCGCG 37 (SEQ I D NO 23)
Thr onbi n- ASRes. 5993 .' etuttngs thaswere prypied 2¢1) 5' - Human
IgGl 5' - CA%;Q%S;& ( TTCGTCGACAGATCTTGTGA CAAAACTCAGC-3' (SEQ I D NO 15)

-Human I g CTAGAACTAGTTCATTT-3' (SEQ I D NO 16) 10 Generati on

of hOSCAR-Fc in pMI/V5--H's. hOSCAR-Fc cDNA was ligated into the Drosophila
expression vector, pMI/V5-Hs (lQvitro usi ng Xhol and Xbal. 15
Purification of hOSCAR Fc. h@mﬁﬁ@éﬂ&gﬁ%ﬁﬂ% ed fromthe culture
supernatant usi ng Pr @SUAR-fg Hnibaswadrafiynddetiigss Tiuhrs dsladive oglk. et al .

1989, supra Gener ation of Human nonocyte cultures. Bl ood | eukocytes wer e
col | ected bYXRESAERS thatiaresimilay it the prienmREp Aesedasddn Exgmuples Apes, gr&uk opak

filter and LheR ];rf&%eﬁ WBhe Sdi68le hxﬂrxﬁ@é}ﬂth‘ﬁﬁatah @‘HC%}%EB%&J Ext%l%k ngﬁbﬂb f‘l%'aﬂ&‘ to

yield distinct ‘fractions separated mass cont al i ng about
90% pur iy ]ﬂ@ﬁicml&m'spc@iwebf) tor@ammwhwmﬂ h£0SGARolpestidaetoenailatg ai ned

ond | ey gL RGBS SRR, SHTRS SRt PSS,
cultu:ed in the presence of M-CSF (30 ng/ml), TRANCE (200 ng/ml) and 20 ng/m! of
either soluble hOSCAR-Ig or mOSCAR-Ig, and TRAP (+) multi-nucteated cells were
counted 5 and 10 days after exposure. These data are presented graphically in FIG, 18A
15 (5 days post-exposure) and FIG. 18B (10 days post-exposure), respectively. Control
experiments were also conducted where human monocytes were cultured with either M-
CSF and TRANCE alone (i.e., without OSCAR-Ig), or with M-CSF, TRANCE and a
human IgG1 polypeptide. For negative controls, human monocyte cells were cultured with
M-CSF along (i.e., no TRANCE or OSCAR-Ig), and with M-CSF, TRANCE and the
20  known osteoclast cell inhibitor TR-Fe (see, Example 3, supra).
As expected, very few or no TRAP (+) multi-nuclear cells were observed in
cell cultures incubated with M-CSF alone (M) or with M-CSF, TRANCE and TR-Fc
(MT + TR-Fe). See, lanes 1, 5 and 6, respectively, in FIGS. 18A and 18B. By contrast,
incubation of human monocyte cells with either M-CSF and TRANCE alone (MT; lane 2
25  in FIGS, 18A and 18B), or with M-CSF, TRANCE and IgG (MT + IgG; lane 5 in
FIGS. 18A and 18B) However, incubating the monocytes with hOSCAR-IgG (lane 3 in
FIGS. 18A and 18B) inhibited those elevated osteoclast maturation levels. Incubation
with mOSCAR-IgG (lane 4 in FIGS. 18A and 18B) had a similar effect. Somewhat more
TRAP (+) multi-nucleated cells were seen after 10 days of incubation with mOSCAR-Ig
30  compared to hOSCAR-Ig (FIG. 18B, lanes 4 and 3, respectively). Nevertheless, the
number of TRAP (+) multi-nuclear cells seen after 10 days incubation with mOSCAR-Ig

is more than an order of magnitude lower than the number seen when the human cells



25 Murine bone marrow cell cultures. Co-cultures of nurine osteoblast and
bone marrow cells were prepared as described in Exanple 4. WO 02/ 20718

PCT/ US01/ 27502 -108 Dentine resorption assay. A dentine resorption- -assay: was
performed according to routine protocols (see, Exanple 5, supra, and Tanur a
et al., J.wBasg™M ner. Res. 1993, 8(8):953-960) using hdfaioPRecyte cell
cultures that were prepared as described above. 5 Results and Di scussion
OSCAR-1g inhibits maturation and actl v]iOPy of human osteocl ast cells.
Experinments that are sim.lar XReriment s descrlb d in Exanples 4 and
5, supra, "iETHBC é‘i"g q%glaﬁ k] oty ot e 18- H"HH% ypepti des
(MOSCAR- | g nitiele @@ch%%l%ebmes hRIBRES bifRtiVely mld@ e HRGh&hiatén m%cﬁw ity of
OSCAR pol ypeptides to nodul ate the maturation and/or activity of human

cel I's. Spe&fmymag astpoclptisells- nonocyte cells were cultured in the pr esence of
MCSF (30 ng/m), T I
hOSCAR- 1 g or rrOSCARBDLM}J %élﬁgl%ﬁli%% J(B ?‘e%uwlq%llggﬂg%aggﬁh% F‘Féefg @Qla count ed 5
and 10 dayq;oﬂfetpmme)(mdslﬂ&zoms plat-expasiee)p Caltteres that gempﬂmubabd withn FIG 18A

respect | veryCSEan TEANCEBR 1o i B Eora B AR REFEE TS monocy s
were cul t unep avd 30F) 8id Aeke Mlu%aeﬁer&éusglﬁam%d%y BRGwI)! wRereasWekyToWor KSCAR- 19) ,
or with MCSF, TRANCE and human ol ypeptidée. For negative controls,

human mono&lteneciar eellysambeseen mrdn@tmrngraphs dsm Qﬂl@ﬁg H(QUb@ed with eIfIRANCE or
OSCAR- 1 g9) , Eﬂ}% | ast cell inhibitor
TR- Fc (seehéggé\#plk? igéé:?lﬁcra;i; rgii(@%(f’:l?lg veryﬁ% 0 TRAP (+)

mul ti-rdcl ear cells Mﬂer&mebeseupmeﬂasmy (desehbedoulEkmnpls 51 mbd)a:mdlsm th M CSF
alone (M or wt F, TRANCE a + TR-F¢) . | anes 1, 5 and
6 ©F esport PUEPed pihgien meRoA G BB CORER BErurnt SR | on of hunan
nonocyt e CgblbﬁeﬁﬁﬁéJ‘at%tkf@ho%lﬁ@ﬁmﬁﬂﬂos%&@%elﬁé&l@ﬁy(Mferehﬂ@%fﬁwsez5 in FIGS
18A and 18 or with , TRANCE and 1gG (Mr + 1gG lane 5 in FIGS. 18A

and 18B) Hemments prechpwn imELGH a1 4dn é@w@@llwmhelhm% @lghame 3 in FIGS.
197 o, 18k A RS DR8P 8 bR b BYML ML BRI,
ef f ect .15SoBewhail MAOSE (FITRARAJ, -BX) ﬂgﬂﬁltM-G&F@h&&O@ﬁlg/ﬁ@TRAN@ (GFIGeEl"B)aM[- er 10
days of Tney S%%(I) ggr}mw "i'RAngE (200 ng?ml) and 20 pg/ml mOSCAR-Ig (FIG. 21C), M-CSF

(30 ng/ml), TRANCE (200 ng/ml) and 5 pg/m! TR-Fe¢ (FIG. 21D) and M-CSF (30 ng/ml),

TRANCE (200 ng/ml) and 20 pg/ml higG1 (FIG. 21E). FIGS. 21F-J show

photomicrographs of the dentine slices after the cell cultures in FIGS. 21A-E,

20  respectively, have been washed away. Dark stains in these micrographs indicate pits
where dentine has been resorbed.

Similar to what was observed in dentine resorption experiments that used
murine cells (see, Example 5, supra, and FIGS. 17A-17)), very little or no evidence of
dentine resorption was seen when human monocytes were cultured either with M-CSF

25  alone (FIG. 21F) or with TR-Fc (FIG. 21X). However, significant resorption was
observed when the human monocyte cells were cultured with TRANCE, either alone
(FIG. 21G) or with a control IgG1 polypeptide (FIG. 21J). The elevated resorption levels
observed in the presence of TRANCE were inhibited, however, when the human monocyte
cells were incubated with mOSCAR-Ig (FIG. 21H).

30 The results from these experiments therefore demonstrate the both the
maturation and activity of human cells (i.e., human osteoclast cells) may be modulated by

OSCAR polypeptides of the present invention, including not only human OSCAR



30 conpared to hOSCAR-I1g (FIG 18B, |anes 4 and 3, respectively).

Nevert hel ess, the nunber of TRAP (+) nulti-nuclear cells seen after 10 days
i ncubation with nOSCAR-1g is nore than an order of nagnitude |ower -than-the
nunber seen when the human cells WO 02/20718 PCTI US01/ 27502 -109- were " =
i ncubat ed w ¢ F and TRANCE al one, or with 1gd@. Thus, both human and
muri ne C)S(&Igﬂgg%ggpti des are able to effectively nodul a‘i%“‘ﬁ?g”ﬁg?[ uration
and activity of human osteocl ast cel Lgg- Phot omi crographs fromthese cell
cultures are shown in FIG 19 (5 days 5 post-exposure) and FIG 20 (10 days
post - expos polppeptided, butrabsd QSEAR welygeptids dbtaddrom bther spbdSFofanAnERANGE ( FI GS.
19B and 202% or with MCSF, TRANCE and Igd (FIGS. 19F and 20F) had nore
mul ti - nucl afhe aaupss (indicated by arrows), whereas very few or no

mul ti-nuclear cells can be seen in photom crographs from cultures incubated
with either hOSCAR-1g (FIGS. 19C and 20C) or nOSCAR—Ig (FIGS. 19D and 20D).
10 A denti ne resor ptiHwman OSEHAR iy crpss-rgeiévewithinening cells, Conysrsa) was al so

per f or med i : i .murine OSCAR

ol ypept: airectit TS (NI Bla e Wbl BTndsp aRBRL oL OGBS 10

resul ts of nidneste celixpeirveriphs the abilih ofwhuntanFISEAR AdlfpeptidSpansdulatadhky, panel s
A-Ein FIG_ 21 show, phot om raphs of . hupan nonocyte cells cultured on
dent i ne | FEBEaeR apabiyity OL pells M oloct sepeigg P nirenese 1t preisulan fese 30 ng) i

M CSF and 2QQrin@hidlinvERiNE thdHESC polifeptidels abitly RhdHulate hEANHEt(400 ng/ m )
and 20 gg/m nmOSCAR-1g (FIG 210, (30 ng/m), TRANCE (200 ng/nl) and

5 gg/ M TRapkactiptf mute astedclpgt csils. Thepe sypepiments wernsemtiglhp@entigahio fheand 20
g/ m hlgGl . . 5 o) i . Qf entine
slices lgf t ggﬁ%@gn%qejﬁcmg% uregtgo]n?#%ﬁ&%rg%ﬁ%?@ﬁ@ﬁ@%ﬁ%@%\ﬁn\%gﬁ%&qﬁgve been
washed awaynd ek mastosi aells.i Howdies én thieseregpprimpns thechllcaiterepive® inovhsted dent i ne
has been resorbe imlar at S ved i.n dentine resorption

experi ment é“@ﬁé?ﬂf}?jﬂmaﬁ&%dﬁagl é@meﬁ@%‘gg@?&ﬁﬂa@%, a%ﬂ’ﬁrsﬁluglﬁﬂﬂ“ fGs.
17A-17J), \OBCAR pdliepti®d usB@irBhé PrRGiGEs &amﬁﬂgmnmsm@%&%esezm%ﬁaﬁ een when
human nonocytes were cultured either wwth MCSF 25 alone (FIG 21F) or with

TR- Fc ( FI Gexpetiments ppapaesspted &1 FRGS. 22 and 2% SpeificallynFiGeds 238 92F sbe when t he

hunman no ci?lﬁtapgrh i i . (K 21G or

W th an[gon?’ ?{%tﬁmﬁg‘lé %Bgﬁé%gp i de Idg‘&rgnf}% : [ iﬁeesghél}\}%ug%h%@{ﬁ%td %’ygn | evel s

observed i withkéthg@reesehaediin ARANEEGYEXAY, vifalibD] @G, 22RYeviednin Dheamd t he human
t

MONOCYLE  HOSCAR-Ig (FIG. 22C), or vitamin D, and mOSCAR-Ig (FIG. 22D). Positive and

2

negative control experiments were also performed in which the co-cultures of murine cells
were incubated either with vitamin D3 and an IgG1 polypeptide (FIG, 22F) or with

20  vitamin D, and TR-Fc (FIG. 22E). The numbers of TRAP (+) multi-nuclear cells counted
in each culture are shown graphically in FIG. 23. Consistent with what was observed in
other experiments using murine cells, co-cultures that were incubated with vitamin D, and
a murine OSCAR polypeptide had significantly fewer mature osteoclast cells, compared to
numbers that were observed in co-cultures incubated with vitamin D, alone or with

25  vitamin D, and a control IgG1 polypeptide. Interestingly, however, co-cultures that were
incubated with vitamin D, and a human OSCAR polypeptide had similar levels of
osteoclast cell inhibition.

The experiments described in this Example therefore demonsirate that the

OSCAR nucleic acids and polypeptides of the present invention are cross-reactive, and

30 maybeusedto modulate osteoclast cell maturation and/or activity in species of organisms
that may be either the same as or different from the species of organism from which the

OSCAR nucleic acid or polypeptide has been derived. Thus, OSCAR polypeptides and



cells were incubated with nOSCAR-1g (FIG 2111). 30 The results fromthese
experinments therefore denonstrate the both the maturation and activity of
human cells (i. e., human osteoclast cells) may be nodul ated by GCSCAR~ ;..
pol ypeptides of the present invention, including not only human OSCAR WO ™
02/ 20718 P 27502 -110 pol ypeptides, but also OS I tides
derived frégnqogtgﬁéé speci es of organi smsuch as the m)usqg& ﬁ%ﬁg%SCAR IS
cross-reactive with murine cells. Converpe 5 experinents were al so
perfornmed, that are simlar to those described above using human nonocyte
cells, to imxkiidciaioftheeveation miyybeaisedtomodante@péa pedcypaplitithe pewIRdul at e
the maturation and activity of cells fraom ot her species of Qorganisns. In
particul ar ,éetvgl@%em’erﬁ%‘f’ #F@#ﬁ&%ﬁ?ﬁ@@ﬁ%ﬁ@&wpﬁ@w@@wsae E‘cﬂ“g}% ide's
ability to s’iﬁﬁ@{:&k@d‘ﬁ&aﬁ%%_ﬁk's?é%ie_s%ﬁvﬁﬁéﬂﬂ&éﬁ%v@iaeéﬁeﬁﬂ&i, gshapsiast cells.
These experinments were essentially identical to the 10 experinents described
i n Sect i onsoiprggnisms that arsdiffarent figmdabe spasievires whichibgyihsee besndetitedst  and bone
marrow cells. However, in these experinents the cell cultures were incubated
wi th a sol ubl e human OSCAR pol ypepti de (hOSCAR-1g) rather than the sol uble
murine OSCAR pol ypeptide used it the pfevi ous* exanpl es. The results from
these particular experinents are presented in FIGS. 22 and 23.

Specifically, FIGS. 22A-22F show 15 phot om crographs of the TRAP-stai ned

nurine cell cul turesTaE pREenk HeblRhIiIht fdle Ihited 9RY¥R ewihetsgécmer growth
medi um al one (FIG 22A), vitamn D3 (FIG 22B Famn and hGOSCAR-1g

P, Vi . . s o
(FI G 220C) , enghodimanggrdepcribgd herainnigepiRvaripus modificatinpy of the &ventian inadditisregat i ve
control expert, VB j i gk (thcMI res of nurine
cells %/\(grgt%it%&gggas e ehl%{elﬂe?ﬁb\nﬁt%&% amnﬂr;tggg{g%%{su{gﬁﬁf% pé’}l ylﬁepti de (FIG
22F) or W tforegbiny désariptionRhid abecheddtagaayig figures? Muph mblifications eredntedded RAP ( +)
mul ti-nucl e Q@{I count&g in éﬁcgggul ture are shown graphically in FIG
23. Consi st @ntVHC H98T OdS 2RTEEFEd™ i n ot her experinents using nurine
cell's, co-cultures tRemeis ferbiiddD Mot falnldl Sodht BofiRatB andvaiigid ne OSCAR
pol ypeptide had significantly fewer mature osteoclast cells, conpared to

nunber s t hapublieations beaited and discwssed ul thedeseription obthisddvanitiph Vhe citation D3 al one or

with 25 . yitamn n cont.r ol | eth% ol pter t% however,
o cul vl es PR AR of R Ritedheet Aok B AR 1ot B SRk B s
pol ypept i deprbflt ifventibRtind ieved 5 adinissios tiaoalyasth refekdnce BMpHortartd fo thdhe
experinents, described in this npl e t_hgref e dﬁm)nst rate that the
invention described herein. All references cited and discussed in this specification are
incorporated herein by reference in their entirety and to the same extent as if each
reference was individually incorporated by reference.

20



OSCAR nucl ei ¢ aci ds and pol ypeptides of the present invention are
cross-reactive, and 30 may be used to nodul ate osteoclast cell maturation
and/or activity in species of organisnms that may be either the sanme as or
different fromthe species of organi smfromwhich the OSCAR nucl eic ach.d or
ol ypeptid en derived. Thus, OSCAR pol ypepti des 0718
gCTy8581/2§§g§§9?'1 nucl ei ¢ acids of the igveﬁfign may gggﬁgé%gﬁﬁznndulate
process associated with the growth, deyelopnent, repair, degradation,
resorption or honeostasis of bone tissue in either the sane species of
organi sm as the species fromwhich they have been derived, or in species of
organi sns t tfﬁk%« i it fromthe species fromwhich they have been
derived. 5 e preses ntion is not to be limted in scope by the
specific enbodi nents described herein. Indeed, various nodifications of the
invention in addition 10 to those descrjbed herein wll becone apparent to
those skilled in-theAdrisolatebRPEAR pofyperiigei ng descri ption and the
acconpanying figures. Such nodifications are intended to fall within the
scope of the appended clains. Nunerous references, including patents, patent
appl i catl ons an@. var iTbe ssolafedipblypeptide nBglaimr lewleir¢ie theglypeptiieussmdrinen t he
description of this invention. The citation 15 and/or discussion of such

r ef er ences F@ﬂﬁP fded nerely to clarify the description of the present
invention and is not an adm ssion that any such reference is "prior art" to
the invention described herein. All references cited and discussed in this
speci fichtion ade i Akoisplstedmelypentide pielain 2 emprising thej aminadi¢ seguence ety and to
t he san®g, ex 4 i rence was individually incorporated by
referegg%,:§§H%&$%%7é8€%§bﬂ&%ﬁ%@01127502 -112 WHAT IS CLAIMED IS 11. An

i sol ated OSCAR pol ypeptide. 12. The isol ated pol ypeptide of claim1l wherein

t he pol ypeptide js a ripe 2pol ypeptjide. 13 The .i sol at ed pol ypept.i de of
claim?2 1Eorrpri sithg tﬁggﬁ a Spaﬁfpéﬁlgg HES %’Ié?elﬁflﬁrﬂokPFﬁldSE@“%’?e °5 (FI G
211) . 14 Thginb 89k sdhchRt bRk she) B NOFIGAcyher ei n the pol ypepti de

conprises the

5. The isolated polypeptide of claim 1 wherein the polypeptide is a human

]

polypeptide.

1 6. The isolated polypeptide of claim 5 wherein the polypeptide is encoded by
2 an OSCAR gene contained in the genomic sequence set forth in SEQ ID NO:12
3 (FIGS. 7A-D).

1 7. The isolated polypeptide of claim 6 wherein the polypeptide comprises the
2 amino acid sequence set forth in SEQ ID NO:7 (FIG. 3B).

1 8. The isolated polypeptide of claim 6 wherein the polypeptide comprises the
2 amino acid sequence set forth in SEQ ID NO:9 (FIG. 4B).

1 9. The isolated polypeptide of claim 6 wherein the polypeptide comprises the
2 amino acid sequence set forth in SEQ ID NO:11 (FIG. 5B).

1 10,  The isolated polypeptide of claim 1 comprising:



2am no acid sequence set forth in SEQ ED NO 3 (FIG 1Q 15.The isolated

pol ypeptide of claim1l wherein the polypeptide is a human 2pol ypepti de.

16. The isol ated pol ypeptide of claimb5 wherein the polypeptide is encoded, by
2an OSCAR gene contained in the genom ¢ sequence set forth in SEQ ID NO 12
3(FIGS. 7A-Rlg g2khisikhe isolated pol ypeptide of claim®6 wheggj

pol ypepti de conprises the 2am no acid sequence set forth | n S D NCG. 7
(FIG 3B). 18. The isol ated pol ypeptide-1aB-clai m 6 wherein the pol ypeptide
conprises the 2am no acid sequence set forth in SEQID NO9 (FIG 4B). 19.
The isol at ed pol ypept itdesaberct af amibo whid regidnest I Es plahy peipt kdeé seoape sges t he

2 d t,f in SEQ ID NO 11 (FIG 5B). 110, The isol ated
pglmyggp?f%e of 'l aim sﬁ%?ﬁ%é@ﬁ&:@ 182}%718 P(CT/ uso1/)27502 1(a) %) :S%(()b;i 4
5(c) 6 7(3d). 8 9(ep) 10 thddequetlc@ds Anifté Bid RsR(6)177128 (HheAmino acid sequence set

4 forth in SEQ ID NO:3 (FIG. 1C),

3 (c) the sequence of amino acid residues 123-228 of the amino acid sequence
6 set forth in SEQ ID NO:3 (FIG. 1C);

7 (d) the sequence of amino acid residues 229-247 of the amino acid sequence
8 set forth in SEQ ID NO:3 (FIG. 1C); or

9 (e) the sequence of amino acid residues 248-264 of the amino acid sequence

10 set forth in SEQ ID NO:3 (FIG. 1C).

pa—

11.  Theisolated polypeptide of claim 1 comprising:

2 (a) the sequence of amino acid residues 1-18 of the amino acid sequence set

3 forth in SEQ ID NO: 7 (FIG. 3B);

4 (b} the sequence of amino acid residues 19-123 of the amino acid sequence set

5 forth in SEQ ID NO:7 (FIG. 3B},

6 (©) the sequence of amino acid residues 124-229 of the amine acid sequence

7 set forth in SEQ ID NO:7 (F1G. 3B);

8 (d) the sequence of amino acid residues 230-248 of the amino acid sequence

9 set forth in SEQ ID NO:7 (FIG. 3B); or
10 (e) the sequence of amino acid residues 249-263 of the amino acid sequence
11 set forth in SEQ ID NO:7 (FIG. 3B).

1 12, The isolated polypeptide of claim 1 comprising

2 @) the sequence of amino acid residues 1-18 of the amino acid sequence set

3 forth in SEQ ID NO:9 (FIG. 4B);

4 b) the sequence of amino acid residues 19-127 of the arnino acid sequence set

5 forth in SEQ ID NO:9 (FIG. 4B);

6 ()  the sequence of amino acid residues 128-233 of the amino acid sequence

7 set forth in SEQ ID NO:9 (FIG. 4B);

8 (@)  the sequence of amino acid residues 234-252 of the amino acid sequence

9 set forth in SEQ ID NO:9 (FIG. 4B); or



10(e) 11 112. 2(a) 3 4(b) 5 6(c) 7 8(d) 9 -113- the sequence of am no acid
residues 1-16 of the am no acid sequence set forth in SEQIDNO3 (FIG
1C); the sequence of amino acid residues 17-122 of the anmino acid seduence:. .
set forth in SEQID NO:3 (FIG JC); the sequence of am no acid residues
123- 228 of wid@agigno acid sequence set forth in SEQ I Dl?f?[t?’so(/'ﬂs@ 10); the
sequence of am no acid residues 229-247 of the am no acid sequence set
forth in SEQIDNO3 (FIG 1C); or theldtquence of amino acid residues
248-264 of the amino acid sequence set forth in SEQID NO3 (FIG JC). The
i sol at ed! pol ypepg) de thsfsegyeargwiaminmasid ssidyps 26 he6Eelthemmpinogeidaeausaceaci d

resi dues, 1- 18 of the . 0: aG t forth in SEQIDNO 7 (FIG
3B); the2 sequence of S%%Iﬂlgm?(ﬁ(gﬁggl&%@gg@l 123 of the ami no acid sequence
set forth in SEQID NO7 (FIG 3B); the sequence of am no acid residues

124-229 pf the 1 no.acid uence.. set. forth in. SEQID NO 7 (FIG 3B); the
sequencePof am'?]1 'aciﬁeFsé’??%g’@@p?%’&?ﬁgga@ff?qwnﬁ}ﬁgno aci d sequence set
forth i mSEQ I D®O 7 theFsefuendd)f anfifio dcitEreSi@id @ NGRF &He atiThd ki@ Sqdedcesdtdues

249- 263 of the amino acid sequence set forth in SEQID NO 7 (FIG 3B).
3 forth in SEQ ID NO:11 (FIG. 5B);

4 (b)  the sequence of amino acid residues 14-112 of the amino acid sequence set

5 forth in SEQ ID NO:11 (FIG. 5B);

6 {c})  the sequence of amino acid residues 113-218 of the amino acid sequence

7 set forth in SEQ ID NO:11 (FIG. 5B);

8 (d)  the sequence of amino acid residues 219-237 of the amino acid sequence

9 set forth in SEQ ID NO:11 (FIG. 5B); or
10 (e)  the sequence of amino acid residues 238-252 of the amino acid sequence
11 set forth in SEQ ID NO:11 (FIG. 5B).

1 14, Anisolated polypeptide comprising an amino acid sequence encoded by a

2 nucleic acid that hybridizes, under stringent conditions, to the complement of a nucleic

3 acid encoding the polypeptide of claim 3.

1 15.  The isolated polypeptide of claim 14 wherein the amino acid sequence is
2  encoded by a nucleic acid that hybridizes to the complement of the nucleotide sequence set
3 forth in SEQ ID NO:4 (FIG. 2A).

1 16.  Anisolated polypeptide comprising an amino acid sequence encoded by a
2 nucleic acid that hybridizes, under stringent conditions, to the complement of a nucleic

3 acid encoding the polypeptide of claim 4.

1 17.  The iolsated polypeptide of claim 16 wherein the amino acid sequence is

2  encoded by a nucleic acid that hybridizes to the complement of the nucleotide sequence set
3 forth:

4 (@  inSEQID NO:1 (FIG. 1A); or

5 (b)  in SEQ ID NO:2 (FIG, 1B).



The isol ated pol ypeptide of claim 1l conprising the sequence of am no acid
residues 1-18 of the amno acid sequence set forth in SEQID NO9 (FIG

4B); the sequence of ami no acid residues 19-127 of the am no acid sequence
set forth in SEQID NO9 (FIG 4B); the sequence of am no acid residues
128-233 of the amino acid sequence set forth in SEQID NO9 (FIG 4B); the
sequence ofycagtizasaci d resi dues 234-252 of the ami no acigcseayenge set -
forth in SEQID NG9 (FIG 4B); or V\D_gl’Zé_20718 PCTI USO01/ 27502 -114 1 (e) the
sequence of am no acid residues 253-267 0f the am no acid sequence 2 set
forth in SEQID NG9 (FIG 4B). 1 13. The isol ated pol ypeptide of claim1
conprising: 2 (a) the sequence of am no acid residues 1-13 of the am no acid
sequencel set 3 IiBor t AniisplBed pdifpedie chinp(ifihgan o add cdnuetdeensdgdienee of

am no acjd residue -112 of the am no acj.d sequence. set forth in SEQID
"o 1 (1 R R b e iR s S E e e e ARl s of the
am no acj d salpieAdify thé psBbeptide biciaim SEQ I D NO. 11 (FIG SB); 8 (d) the
sequence of am no acid residues 219-237 of the ami no acid sequence 9 set
forth in SEQID NGO 11 (FIG 5B); or 10 (e) the sequence of am no acid

resi dues; 238- 252 qof - afl e |2NC : id Rook@ D NO 11
(FIG SB]). 1 14.219An ?@gfsg{%@%ﬁg’?é pgf)tglpacg&clgr%ge#su?ﬁ% aglgﬁota%dn%qam 4 Ssequence
encoded Dy ecodedibyelnetleicaciddhat hghiridipgbtoi tod coaplementlef the tudlengidaseqoemnmekdti ons, to

the conpl e . 0 ei id encoding the polypeptide of claim3. 1
15. Thﬂ s%&b&é%@@x\@pﬁ@gg%cl aim 14 wherein the am no acid sequence is
2 encoded by a nucleic acid that hybridizes to the conpl enent of the
nucl eoti de sequence set. 3 forth in SEQID NGO 4 (FIG 2A). 1 16. An isolated
pol ypept} de conpfi si A islatedpolprenidetongyeiohRbaning a¢id geqygncg engoded BY &i ¢ aci d
that hybyi dj Moo B Fil ot t a nucleic
5 aci d’ encol e R B AAREk: Sl R ons 8 e nfyRHRE B ek

3 acid encoding the polypeptide of claim 8.

1 21, The isolated polypeptide of claim 20 wherein the amino acid sequence is
2 encoded by a nucleic acid that hybridizes to the complement of the nucleotide sequence set
3 forthin SEQ ID NO:8 (FIG. 4A).

1 22.  Anisolated polypeptide comprising an amino acid sequence encoded by a
2 nucleic acid that hybridizes, under stringent conditions, to the complement of a nucleic

3 acid encoding the polypeptide of claim 9.

1 23.  Theisolated polypeptide of claim 22 wherein the amino acid sequence is
2 encoded by a nucleic acid that hybridizes to the complement of the nucleotide sequence set
3 forthin SEQ ID NO:10 (FIG. 5A).

1 24.  Anisolated nucleic acid encoding an OSCAR polypeptide.

1 25.  The isolated nucleic acid of claim 24 wherein the OSCAR polypeptide is a
2  murine polypeptide.

1 26.  The isolated nucleic acid of claim 25 which encodes a polypeptide
2 comprising the amino acid sequence set forth in SEQ ID NO:5 (FIG. 2B).



1 17. The iolsated pol ypeptide of claim 16 wherein the am no acid sequence
is 2 encoded by a nucleic acid that hybridizes to the conpl enent of the

nucl eoti de sequence set 3 forth: 4 (a) in SEQIDNGO | (FIG 1A); or 5 (b)
in SEQIDNG2 (FIG 1B). WO 02/20718 PCT/US01/27502 -115 1 18. An isol ated
pol ypeptid kSing an am no acid sequence encoded by ei ¢ ‘aci‘d
t hat hybrigﬁggg?ﬁgnder stringent conditions, to the conp'gﬁgﬁ?ggﬁia nucl ei c
3 acid encoding the pol ypeptide of clailfm7. 1 19. The isol ated pol ypeptide
of claim 18 wherein the anm no acid sequence is 2 encoded by a nucleic acid
that hybridizes to the conpl enent of the nucleotide sequence set 3 forth in
SEQ I D NO 6 (FI 3 : :d t -1 Si0g: am no
acid segﬁgnce e%%odggmﬁéﬂ%gi%ﬁ%ﬁ%ﬁg*%%%gpg@kﬁggﬂﬂ§%ﬁ$%?€§ééaﬁﬂgggpstringent
condi t i @ns thetrmclebigleceqphemetfortbfn IEQ U3 N&::4£ (JdGa2A) encodi ng the pol ypepti de
of claim8. 1 21. The isolated pol ypeptide.of claim20 wherein the am no
aci d sequence is 2 encoded by a nucleic acid that hybridizes to the

conpl engnt of the nurHegalitetEmERIRRCS cBh 25 Shbrelntthe huvlehERid EADEs® (FI G 4A).
1 22. An isol ated pol ypeptide conprising an am no_aci d sequence encoded by a
2 nucl efc RelyBeptifgsomprisisdhe aaino arid ssquerics sol dek in SERAQ N FIGo1 e

conpl enent of a nucleic 3 acid encoding the polypeptide of claim9. 1 23.
The isol ated pol ypeptide of claim22 wherein the am no acid sequence is 2
encodedlby a nu2?.ei clmdiadatedvatcleinyduid eficlaes 28 whedem thonplaosnid cafpriske

nucl eot i,de se ce set .3 forth in [.D_ NQ E .1 24. An
i gol at eé nucl g?@?aci e%W&??&F‘?@eqﬁ?ﬁc%ﬁ?ﬁ%hﬁﬁyg@ﬁ%é.d'fb?‘géz fthe i sol at ed
nucl ei c3acid ofg,gl aitH%&i’cléMHQéE‘égﬂerfcg'%tMSEQ'MW?‘Z@@H?]&)@ 2 nurine

pol ypeptide. 1 The isolated nucleic acid of claim?25 which encodes a
pol ypeptide 2 conprising the am no acid sequence set forth in SEQID NO5

(1 290 Y0 08 20k el BOM AL 3kl DA CARMSANEL O ¢ 1

2 human polypeptide.

1 31.  Theisolated nucleic acid of claim 30 which encodes a polypeptide

2 comprising:

3 (8  the amino acid sequence set forth in SEQ ID NOG:7 (FIG. 3B);

4 (b)  the amino acid sequence set forth in SEQ ID NO:9 (FIG. 4B); or

5 (¢)  the amino acid sequence set forth in SEQ ID NO:11 (FIG. 3B).

1 32.  Theisolated nucleic acid of claim 31 wherein the nucleic acid comprises

2 the nucleotide sequence set forth in SEQ ID NO:6 (FIG. 3A).

1 33.  The isolated nucleic acid of claim 31 wherein the nucleic acid comprises

2 the nucleotide sequence set forth in SEQ ID NO:8 (FIG. 4A).

1 34.  The isolated nucleic acid of claim 31 wherein the nucleic acid comprises

2 the nucleotide sequence set forth in SEQ ID NO:10 (FIG. 5A).

1 35.  The isolated nucleic acid of claim 24 which encodes a polypeptide

2  comprising:



2 the nucl eotide sequence set forth in SEQID NO4 (FIG 2A). 1 28. The
i sol ated nucleic acid of claim25 wherein the nucleic acid encodes a 2
pol ypeptide conprising the am no acid sequence set forth in SEQ ID NO 3

(FIG 1C). 1 29. The isolated nucleic acid of claim28 wherein the nucl eic,

acid corfprl (a) the nucl eotide sequence set forth j é% L
(FIG | ﬁ%smf 07(?%) the nucleotide sequence set forth in ch E% 2 (FI G

1B). 1 30 The i sol ated nucl eic acid ofiigel ai m 24 wherein the OSCAR

pol ypeptide is a 2 human pol ypeptide. 1 31. The isolated nucleic acid of
cl ai m 303whi ch e@@od&ﬁe Seqpakcy pRphiheleeid RsiaosrNr 1 65dAgK ardind az)ld Eéﬁ;&e@%eﬂo acid
sequence set forth in SEQID NO 7 (FIG 3B); 4 (b) the am no acid sequence
set forth in SEQ I D Pﬁ@ft@m(slﬁ@l’ﬂ@)?’ (e 1G; (c) the am no aci d sequence set

forth insSEQ ID MO 1e kbhlico SBhmind aclirog s 1n510b 31 80 g £l cepehed of ol ai m

31 wherein the nuéleic acid conprises 2 the nucl eoti de sequence set forth
in SEQI1® NO6 (FIG f@AI)mSE@B)Nﬂ%(EIGol@)ted nucl eic acid of claim31

wh [ h I d 2.th [ X t forth i
R P b e L e S
the nuclgic acid conped B68Bin SEQ IENOCREGt ide sequence set forth in SEQ ID

NO 10 (FIG 5A). 1 35. The isolated nucleic acid of claim 24 which encodes
a pol ypedtide 2@ omihs snvgce viErony sidredwsIERRA1 pthe grpino peid seugyces 5(U) 6

7(c) 8 96d) 10 11(e) get forth in SEQ ID NO:3 (FIG. 1C); or

11 (e)  the sequence of amino acid residues 248-264 of the amino acid sequence
12 set forth in SEQ ID NO:3 (FIG. 1C).
1 36.  The isolated nucleic acid of claim 24 which encodes a polypeptide

2 comprising:
3 (a)  the sequence of amino acid residues 1-18 of the amino acid sequence set
4 forth in SEQ ID NO: 7 (FIG. 3B);
5 (b)  the sequence of amino acid residues 19-123 of the amino acid sequence set
6 forth in SEQ ID NO:7 (F16. 3B);
7 (c) the sequence of amino acid residues 124-229 of the amino acid sequence
8 set forth in SEQ ID NO:7 (FIG. 3B);
9 (d)  the sequence of amino acid residues 230-248 of the amino acid sequence

10 set forth in SEQ 1D NO:7 (FIG. 3B); or
11 (e)  the sequence of armino acid residues 249-263 of the amino acid sequence
12 set forth in SEQ ID NO:7 (FIG. 3B).
1 37.  The isolated nucleic acid of claim 24 which encodes a polypeptide
2 comprising:
3 (a)  the sequence of amino acid residues 1-18 of the amino acid sequence set
4 forth in SEQ ID NO:S (FIG. 4B);
5 (b}  the sequence of amino acid residues 19-127 of the amino acid sequence set
6 forth in SEQ ID NO:9 (FI1G. 4B);
7 {c) the sequence of amino acid residues 128-233 of the amino acid sequence
8 set forth in SEQ ID NO:9 (FIG. 4B);



12 36. 2conprising: 3(a) 4 5(b) 6 7(c) 8 9(d) 10 11(e) 12 137. 2conprising:
3(a) 4 5(b) 6 7(c) 8 the sequence of am no acid residues 1-16 of the am no
acid sequence set forth in SEQID NGO 3 (FIG 1C); M5 sequence of amno, acid
residues 17-122, of the amino acid sequence set forth in SEQ ID NO:'3-(FI-G.
I O the fgpuaRage of am no acid residues 123-228 of thep,@fie.Aei d sequence
set forthin SEQID NO 3 (FIG1 C; the sequence of am no acuf resi dues
229-247 of the anmino acid sequence sell$orth in SEQID N0:3 (FIG 10 : or
t he sequence of amino acid residues 248-264 of the am no acid sequence set
forth i @ SEQ | DO 3the srauenceef amingacidsenidueePindd2 ol the amipelacyd segrerictn 24 whi ch
encodesjga pol } pepti dg. bh i SBBARG0 9 FRIN4RS, &C! d residues 1-18 of the am no
aci d sequence set ’
11 (e)  the sequence of amino acid residues 253-267 of the amino acid sequence

12 set forth in SEQ ID NO:9 (FIG. 4B).
1 38.  The isolated nucleic acid of claim 24 which encodes a polypeptide
2 comprising:
3 (a)  the sequence of amino acid residues 1-13 of the amino acid sequence set
4 forth in SEQ ID NO:11 (FIG. 5B);
5 (b)  the sequence of amino acid residues 14-112 of the amino acid sequence set
6 forth in SEQ ID NO:11 (FIG. 5B);
7 (c) the sequence of amino acid residues 113-218 of the amino acid sequence
8 set forth in SEQ ID NO:11 (FIG. 5B);
9 (d)  the sequence of amino acid residues 219-237 of the amino acid sequence

10 set forth in SEQ ID NO:11 (FIG. 5B); or
11 (e)  the sequence of amino acid residues 238-252 of the amino acid sequence
12 set forth in SEQ ID NO:11 (FIG. 5B).
1 39.  The isolated nucleic acid of claim 30 consisting of:
2 {a)  agenomic OSCAR nucleotide sequence as set forth in SEQ ID NO:12
3 (FIGS. 7A-D); and, optiopally
4 (b)  anon-endogenous nucleotide sequence that is not naturally associated with
5 the genomic OSCAR nucleotide sequence.
1 40.  The isolated nucleic acid of claim 39 wherein the genomic OSCAR
2 nucleotide sequence consist of at least one nucleotide sequence selected from the group
3  consisting of: ‘
4 . (@)  the sequence of nucleotides 768-841 of the nucleotide sequence set forth in
5 SEQ ID NO:12 (FIGS. 7A-D);
6 (b)  the sequence of nucleotides 842-1818 of the nucleotide sequence set forth
7 in SEQ ID NO:12 (FIGS. 7A-D);



forth in SEQID NGO 7 (FIG 313); the sequence of am no acid residues 19-123
of the am no acid sequence set forth in SEQID NTG 7 (FIG 3B); the
sequence of am no acid residues 124-229 of the am no acid sequence set
forth in SEQID NO 7 (FIG 3B); the sequence of amno acid residues 230-248
of the am @@ @piHssequence set forth in SEQ ID NO7 (FlGar &Rl zrsfy the-» &0
sequence of am no acid residues 249-263 of the am no aci d sequence set
forth in SEQID NO7 (FIG 3B). The isdl%ted nucleic acid of claim24 which
encodes a pol ypeptide the sequence of am no acid residues 1-18 of the am no
aci d seqlience sdf) f dhasearercespimuriootijes $310H 86! ofiiby nuelentids seerresetdpriam no
acid resydues 19-127, g m@‘g sgquence set forth in SEQ ID NO 9
(FIG 48%; t he sequeﬁ%gEgPBm% acl d%rke i dues 128-233 of the anino acid
sequence3 set fod}h itie SE@nEOMNOCBOtidEE B524BP7 ofMRe GR(I&RIAR Seqaéilde WS HdAR 7502

-118 9 (d) the sequenc f 1N | i dues 234-252 of the am no acid
se.quencef‘ij 10 set forfﬂgpﬁ@%@'ﬂ%(ﬁgsg%ﬁﬁ& ~4B); or 11 (e) the sequence of
ami no acsd resi dga)es 2B3sedfenc@bf dubRo@IEs 195821009 oS B WedlERide deuetle sbiabdth i N SEQ
IDNO9 (FIG 4B). 1 .38. The isolated nucleic acid of claim 24 which encodes

a pol ypedtide 2 conpf PERAR:NG1Z FIGS2AIYguence of anino acid residues 1-13
of the ami no aci se%@ﬁﬁﬁn\?@&f n élegt@cff%?%l'](_)ghég%ﬁpn{&otijd& sécﬁlan%e safyrtn © (D)

t he sequence of d@m no aci'd residues e amno ac sequence set
forth in8SEQ I D NO 1dSEQIINGI13YEIGE. &) he sequence of amino acid residues

113-218 of the anm no acid sequence . th.in SEQID NO 11 (FIG 5B);
9 (d) thg seque oft eaﬁ‘?‘ﬂ‘r‘Félcg%ﬁe cﬁg%‘i%ﬂg‘g{o%épg@?nﬁcﬁe‘% & SHIPHS S%Féf”&h s.equeZ]ce
10 set fgrth in SEQ ipshmMNoATEGHBA-pYor 11 (e) the sequence of am no

acid residues 238-252 of the am no acid sequence
11 the sequence of nucleotides 4743-5013 of the nucleotide sequence set forth

12 in SEQ ID NO:12 (FIGS. 7A-D);
13 ) the sequence of nucleotides 5014-5295 of the nucleotide sequence set forth
14 in SEQ ID NO:12 (FIGS. 7A-D);
15 0)] the sequence of nucleotides 5296-5809 of the nucleotide sequence set forth
16 in SEQ ID NO:12 (FIGS. 7A-D);
17 (k)  the sequence of nucleotides 5810-6499 of the nucleotide sequence set forth
18 in SEQ ID NO:12 (FIGS. 7A-D).
1 41.  Anisolated nucleic acid that hybridizes, under stringent conditions, to the

2 complement of a nucleic acid encoding the polypeptide of claim 3.

1 42.  The isolated nucleic acid of claim 41 which hybridizes to the complement
2 of the nucleotide sequence set forth in SEQ ID NO:4 (FIG. 2A).

1 43, An isolated nucleic acid that hybridizes, under stringent conditions, to the

2 complement of a nucleic acid encoding the polypeptide of claim 4.

44,  The isolated nucleic acid of claim 43 which hybridizes to the complement
of the nucleotide sequence set forth:

(a) - inSEQID NG:1 (FIG. 1A); or

(b)  in SEQ ID NO:2 (FIG. 1B).
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12 set forth in SEQID NO 11 (FIG 5B). 1 39. The isolated nucleic acid of
claim30 consisting of. 2 (a) a genom ¢ OSCAR nucl eoti de sequence as set
forth in SEQID NO 12 3 (FIGS. 7A-D); and, optionally 4 (b) a

non- endogenous nucl eoti de sequence that is not naturally associ ated awi'th: 5
t he genom g fkéfs nucl eoti de sequence. 1 40. The i sol at egrmuehSise: aci d of
claim 39 wherein the genom ¢ OSCAR 2 nucl eoti de sequence consist of at |east
one nucl eoti de sequence sel ected from-t4fe group 3 consisting of 4 (a) the
sequence of nucleotides 768-841 of the nucl eotide sequence set forthin 5
SEQID NO 12 (FIGS. 7A-D); 6 (b) the sequence of nucl eotides 842-1818 of the
nucl eotiide sequapce Agfsola@dtducieit acid (PR B uhder GFlnESht cbMifidns, thhd2/ 20718
PCT/ US01127502 -119 1 (c) the sequence of nucl eoti des 1819- 1851 of the
nucl eot ide ceBlsEsRioL gaclpigagiy encoding tammlyreptidoof plajnefGS. 7A-D); 3 (d) the
sequence of nucleotides 1852-1997 of the nucl eotide sequence set forth 4 in
SEQID NG 12 (FIGS. 7A-D); 5 (e) the sequence of nucl eotides 1998-2009 of

t he nuclleoti de déquehixisgated iigal¢ibacidof alaiSEQ WHtN@bidiz¢Fb @B: compldient 7 (f) the
sequence, of .nucl eotides 2010-4439.0 u fi sequence set forth 8 in
SEQ I D .ﬁﬂtelfﬁ“aé?“dc?jﬁe‘b}en“g*e@%gf‘h%‘a@Bﬁ@nﬂﬁg‘f5‘gﬁc| eoti des 4440- 4742 of

t he nucl eoti de sequence set forth 10 in SEQID NO 12 (FIGS. 7A-D); 11 (h)

t he sequence of nucl eotides 4743-5013 of the nucl eotide sequence set forth

12 in SEQ |D N&-12 Apiscltedapelpic;aciizhat hybf{dlf?@sssléé@éﬁg’éelﬁfwwh'%@@oﬂol%s
5014- 52%5 %Tbﬁﬁwm&*a%&kmc %ﬂ&@p@%ﬁﬁ@ g%:mfggtg'sﬂ SEQ 1D NG 12 (FI GS.

7A-D); (] sequence of nuc of the nucl eotide
sequence set forth 16 in SEQ ID NO 12 (FI GS 7A-D); 17 (k) t he sequence of

nucl eot Ildes 58 198 649’? he ISolateg nuclfeculz aoh op CTaim 2 %ehy% Eilzes to the complement

2 of'the nucleotide sequence set forth in SEQ ID NO:8 (FIG. 4A).

1 49.  Anisolated nucleic acid that hybridizes, under stringent conditions, to the

2 complement of a nucleic acid encoding the polypeptide of claim 9.

1 50.  The isolated nucleic acid of claim 49 which hybridizes to the complement
2 of'the nucleotide sequence set forth in SEQ ID NO:10 (FIG. 5A).

i 51.  Anisolated nucleic acid which hybridizes, under stringent conditions, to the
2 complement of the nucleic acid of claim 39.

\

1 52.  An expression vector comprising the nucleic acid of claim 24 operatively

2 associated with an expression control sequence.

1 53.  An expression vector comprising the nucleic acid of claim 28 operatively

2 associated with an expression control sequence.

1 54.  An expression vector comprising the nucleic acid of claim 30 operatively

2 associated with an expression control sequence.



18 in SEQID NGO 12 (FIGS. 7A-D). 1 41. An isolated nucleic acid that
hybri di zes, under stringent conditions, to the 2 conplenent of a nucleic
acid encodi ng the pol ypeptide of claim3. 1 42. The isol ated.nugheiic;acid of
claim4l which hybridizes to the conplenment 2 of the nucleotide sequence
set forth Wwy2E:14D NO 4 (FIG 2A). 1 43. An isol ated nugd@ideashd t hat
hybri di zes, under stringent conditions, to the 2 conplenent of a nucleic
aci d encodi ng the pol ypeptide of clai M- 1 44. The isolated nucleic acid of
cl ai m 43 which hgbridizes to the conplement 2 of the nucleotide sequence
set forth: 3 (ap> ifinSEEEIsHNeEsto] coppriging thguclgic acid of gham 35 eperfivelyNG, 2 (FI G
1B). W) QgdodfdiedSifdh/c\5ildsich/eRifol sdhenck, 45- An isolated nucleic acid that
hybri di zes, under stringent conditions, to the 2 conplenent of a nucleic
acid encoding the polypeptide of claim7. 1 46. The isolated nucleic acid of
cl ai m 45 whi ch bridjze . t f th i equence
set for fl hin SE%&I D %b)%gﬁféﬁ)&wgﬂ)c‘%%hggg&,&ﬁ ulglg%agn%ié) Cfr%ﬁxg Pglgéér%&e t hat
hybri di 2es,assngled withranrgpwesicomndirélisspsncet 0 the 2 conpl enment of a nucleic
acid encoding the polypeptide of claim8. 1 48. The isolated nucleic acid of
claim47 which hybridizes to the conplenent 2 of the nucleotide sequence
set fortih in SEQ. D Nefprédslda vedd) combridiflg thdMublsielaatiod cliss hPbseraficl t hat
hybridi zes, under stringent conditions, to the 2 conplenent of a nucleic
aci d encodidycieled Wik ansEpressinn ORUQlSgqueNs: 1 50. The isol ated nucleic acid of
claim49 which hybridizes to the conplenent 2 of the nucleotide sequence
set forth in SEQID NO 10 (FIG 5A). 1 51. An isolated nucleic acid which
hybri di Zes, undég. st AhegmEnaisiononct ¢oopsising thetnodeic 2cid @ffplasm®8 bpepdtivelye nucl ei ¢
acid of .claim39. 1 52. An expression vector conprising the nucleic acid of
cl ai m 24 o&éﬁ”ﬁ’taesé‘ll?anfxﬁrg%%pcﬂ%a SR Can expression control sequence. 1
53. An expression vector conprising the nucleic acid of claim 28 operatively
2 associated with an expression control sequence. 1 54. An expression vector
conpri silng the Abcl efdwosicel geretigallyimadifipd doevpagss theinpcleis agidafelagp éd with an

expressi on control sequence.

1 60. A host cell genetically modified to express the nucleic acid of claim 28.

1 61. A host cell genetically modified to express the nucleic acid of claim 30.

1 62. A host cell genetically modified to express the nucleic acid of claim 35.

1 63. A host cell genetically modified to express the nucleic acid of claim 36.

1 64. A host cell genetically modified to express the nucleic acid of claim 37.

1 65. A host cell genetically modified to express the nucleic acid of claim 38,

1 66. ,Aﬂ isolated antibody that specifically binds to an OSCAR polypeptide.

1 67.  Anisolated antibody that specifically binds to the polypeptide of claim 3.

1 68.  The antibody of claim 67 which is a monoclonal antibody.



WO 02/ 20718 PCTI USOL/ 27502 -121 1 55. An expression vector conprising the
nucl eic acid of claim35 operatively 2 associated with an expression
control sequence. 1 56. An expression vector conprising the nucleic acid of
claim 36 operatively 2 associated with an expression control sequence. 1
57. An expw@3Sheis vector conprising the nucleic acid of wimidsyskepperatively
2 associated with an expression control sequence. 1 58. An expression vector
conprising the nucleic acid of claim 382%perati vely 2 associated with an

expression contrgl sequence, 1 59. A hos e] | .geneti cal | dified to
express the nucl6§i c '16°qu @:}t’QP‘ﬁi @%.Specié%&’ L‘ﬂd%@élﬂe ep %ﬂa&,ﬂéﬁ y

nodi fied to express the nucleic acid of claim?28. 1 61. A host cell
genetically nodified to express the nucleic acid of claim30. 1 62. A host
cel | genkti cal | yOnodiThe agitody ebqhiad? wirch if gaoapdongt pufibsfly.cl ai m 35. 1 63. A
host cell genetically nodified to express the nucleic acid of claim36. 1
64. A host cell genetically nodified to express the nucleic acid of claim
37. 1 6b. A hoshtl. celAn igdated antibbdyythatspécificedy bipdetophemdypehédeniclain @. aci d of
claim38. 1 66. An isolated antibody that specifically binds to an OSCAR
pol ypeptide. 1 67. An isolated antibody that specifically binds to the

pol ypeptide of chai mIBe antiboBPBof cldim 7aritidhdely mdhodtbrl aatthédwhi ch is a

nonocl onal anti body. WO 02/20718 PCT/ US01/ 27502 -122 1 69. An isolated

anti body that specifically binds to the pol ypeptide of claim4. 1 70. The
anti bodyj of cl ai7m 69 AMkdisted ;ﬁltﬁomﬁﬁ%h&iﬁéallﬁﬁhﬂ@@@e polypbptide ¥t clafiRkat ed

anti body that specifically binds to the polypeptide of 'claim7. 1 72. The
anti body of claim 71 which is a nonoclonal antibody. 1 73. An isol ated
anti body, t hat spgcifi i . j aim8. 1 74. The
anti body1 of cl a?ﬁi 73%%{1:%0%@%ﬁgﬁcrﬁﬁgﬁggﬁgﬁﬁ%o%. An isol ated

anti body that specifically binds to the pol ypeptide of claim9. 1 76. The

anti body  of claign 75 which |s ocl onal ti. body. 77..A et had for
i ncreasi hg acti ViPty 6f at&?%@ﬂﬁtgi‘tSE%‘%?“%P%tO%WPi@eEU@&%EP% S
contacting the osteoclast cell with a conpound that increases activity of an

3 OSCAR rqene product expressed by the osteoclast cell,
76 The antibody of claim 75 which is a monoclonal antibody.,

1 77. A method for increasing activity of an osteoclast cell, which method

2 comprises contacting the osteoclast cell with a compound that increases activity of an

3 OSCAR gene product expressed by the osteoclast cell.

1 78.  The method of claim 77 wherein the OSCAR gene product comprises a
2 polypeptide having:

3 ()  the amino acid sequence set forth in SEQ ID NO:3 (FIG. 1C);

4 (b)  the amino acid sequence set forth in SEQ ID NO:5 (FIG. 2B);

5 (c)  the amino acid sequence set forth in SEQ ID NO:7 (FIG. 3B);

6 (d the amino acid sequence set forth in SEQ ID NO:9 (FIG. 4B);

7 (e)  the amino acid sequence set forth in SEQ ID NO:11 (FIG. 5B).

1 79.  The method of claim 77 wherein the compound is an OSCAR-specific
2 ligand.



1 78. The method of claim 77 wherein the OSCAR gene product conprises a 2
pol ypeptide having: 3 (a) the amno acid sequence set forth in SEQ ID NO 3
(FIG 1Q 4 (b) the ami no acid sequence set forth in SEQID NOS5 (FI G 2B);

5 (c) the amino acid sequence set forth in SEQID NO7 (FIG 3B);" 46.¢dyit he
am no aci dwgegpefige set forth in SEQID NO9 (FIG 4B); P(?Tn(rﬁ)/z:'sb?e am no
aci d sequence set forth in SEQ ID NG 11 §FIG 5B). 1 79. The nethod of claim
77 wherein the conmpound is an OSCAR-s éific 2 | i gand. WD 02/ 20718 PC

/U501127502 -12 t hod_of claim 79 wherel n the conpound i s an
anti body' that 2 spe%?‘FPE?gPPg?blF‘ﬁﬂp‘f’]ber?ﬂgw(ﬁS@R ‘Bat 181. A

nmet hod for iREREAS b ROME OSEIH fink Bfddudthi ch et hod corrprl ses 2 increasing
activity of an osteoclast cell according to the nethod of claim77. 1 82. A

met hod for decreasing activity of an osteoclast cell, which nethod 2

conpri seg contacding 5@5}%5 ecr eases
activi ty of an ng &%@%‘g‘?ﬂgﬁgﬁg B@fﬁerég}u %B}ga{gﬁgtﬂgcg%e C asgt cel | . 83.
The net hdd ofreading aviigiy orﬂwroeﬂeoplashallmﬁngmthe pethdd of claionPit.i ses a 2

pol ypeptide having: 3 (a) the am no acid sequence set forth in SEQ ID NO 3
(FIG 1Q 4 (b) the amno acid sequence set forth in SEQID NO5 (FIG 2B);

5 (c) the am no gci dAS@Q&&S@&Ed%&asfn@&&dht&@fﬁﬁ@tdoaaﬁﬂ@eﬁ WiithetB& ; 6 (d) the
am no acid sequence set forth in SEQID NO9 (FIG 4B); or . 7 (e) the am no
aci d seqhientqinngises qoplaetpg the aitrociapy Cﬂlbwﬂ a(cmm@wlérﬁ)at decrepges ap¥tiRfERod of clai m

82 wherein Hhe ARVIROLBGud: BEGELES heRiinging of 2 an OSCAR specific
ligand to theé g %igne pr%duct%y\%% cThegllrlnet hod of claim 84 wherein the

conmpound conprises a soluble 2 OSCAR pol ypeptide. 1 86. The nethod of claim
oo et o] 1, e SRR PORPER 8 R SRS BBl B e, O
NO 3 (FI% pdlypeptide having:

3 (a)  the amino acid sequence set forth in SEQ ID NO:3 (FIG. 1C);

4 (b)  the amino acid sequence set forth in SEQ ID NO:5 (FIG. 2B);

5 (c¢)  the amino acid sequence set forth in SEQ ID NO:7 (FIG. 3B),

6 (d)  the amino acid sequence set forth in SEQ ID NO:9 (FIG. 4B), or

7 (e)  the amino acid sequence set forth in SEQ ID NO:11 (FIG. 5B).

1 84.  The method of claim 82 wherein the compound interferes with binding of
2 an OSCAR specific ligand to the OSCAR gene product.

1 85,  The method of claim 84 wherein the compound comprises a soluble
2 OSCAR polypeptide.

86.  The method of claim 85 wherein the soluble OSCAR polypeptide
comprises:
(a)  the sequence of amino acid residues 17-122 of the amino acid sequence set
forth in SEQ ID NO:3 (FIG. 1C);
(b)  the sequence of amino acid residues 123-228 of the amino acid sequence
set forth in SEQ ID NO:3 (FIG. 1C);
(c)  the sequence of amino acid residues 19-123 of the amino acid sequence set

forth in SEQ ID NO:7 (FIG. 3B);
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5 (b) the sequence of amino acid residues 123-228 of the am no acid sequence
6 set forth in SEQID NGO 3 (FIG 1C); 7 (c) the sequence of amno acid

resi dues 19-123 of the am no acid sequence set 8 forth in SEQID NO 7 (FIG
3B); WD 02/20718 PCT/US01/ 27502 -124 9 (d) the sequence of am no acid

resi dues 124-229 of the am no acid sequence 10 set forth in SEQ ID,NO 7
(FIG 3B); whilnzehst he sequence of anino acid residues 1%d2fkopbsthe am no
acid sequence set 12 forth in SEQID N9 (FIG 4B); 13 (f) the sequence of
am no acid residues 128-233 of the am’no aci d sequence 14 set forth in SEQ

ID NO9,(FIG 4B); 1 t he.sequence of am aci.d residues 14-112 of the
anino adid sequiice tg‘%%‘%)ui%efotf)?‘? OPHISE HFSD{%%OEWIEF@O P97 (h) the
sequenc® of am no acdetiforsh SBQID NG 7 ZRs.8B);t he am no acid sequence 18 set
forth iq SEQIDNO 11 (FIG §:|13r21 1,37.,The net hod of claim 84 in which the
sol ubl &'0SCAR p&)ypelff FHleRE 0qamio pRE IeskiEDHI Y b tithreamino a@d seppenchstthod of

clai m 84 wherei n t hegeapORG D MAIPIERELB);2 (a) an antibody that specifically
binds to the OSCAR gene product; or 3 (%)’) an anti body that specifically
bi nds tld the OSEAR sthestquenselof graind acid r@flue\ 38e333 of tHeamineanidsegienge bone

resor pt.i,on, which net GO i . asing activity of an osteocl ast
cel l aclgordi ng to thsgpﬁ)e%r%gﬁgflﬁc aPﬁpgg%hg 90. A nethod for identifying a
cell asgsan oste@l asthe efubncewhintiino AEH heitiuds DM dfSaSantiad a6l kR@er¥REtessi on of
an OSCAR gene by the_cell, wherein detection of 3 expression of the OSCAR

gene i déntifies the PBRINFEQIANSS{ LGSR @1 1. 1 91. The nethod of claim 90
wher ei 17expr essan Of LB ISCARL BB AR SiHE! POLAR of il EE L ihean MRNA
encodi ng an OS pgtlfhﬁp‘glg%i de. 1 92. 'f' 1e me?%o% (;)f (?Ib%}m Q%C‘Pvﬁqerglen
expressiBon of t he OSEARrihamE8EQIDAD:ét(B&. SB).by det ecti ng an OSCAR

pol ypeptide. WD 02/20718 PCTI US01127502 -125 1 93. A nethod for identifying
a conpound that binds to an OSCAR pol ypepti de,

1 87.  The method of claim 84 in which the soluble OSCAR polypeptide is a
2 fusion polypeptide.

88.  The method of claim 84 wherein the compound comprises:
2 (a)  an antibody that specifically binds to the OSCAR gene product; or
(b)  an antibody that specifically binds to the OSCAR specific ligand.

I 89. A method for decreasing bone resorption, which method comprises

2 decreasing activity of an osteoclast cell according to the method of claim 82.

1 90. A method for identifying a cell as an osteoclast cell, which method
2 comprises detecting expression of an OSCAR gene by the cell, wherein detection of

3 expression of the OSCAR gene identifies the cell as an osteoclast cell.

1 91.  The method of claim 90 wherein expression of the OSCAR gene is detected
2 by detecting an mRNA encoding an OSCAR polypeptide.

1 92,  The method of claim 90 wherein expression of the OSCAR gene is detected
2 by detecting an OSCAR polypeptide.



2 which nethod conprises: 3 (a) contacting a test conpound to an OSCAR

pol ypepti de under conditions 4 sufficient to allow the test conpound to
bind to the OSCAR pol ypeptide; 5 and 6 (b) detecting the test conpound
bound to the OSCAR pol ypeptide, 7 wherein detection of the test compeurd-
bound to t{e LB#AR pol ypeptide identifies the 8 test coyesiigAs @ conpound
that binds to an OSCAR pol ypeptide. 1 94. The nethod of clalm93 wherein the
OSCAR pol ypeptide conprises: 2 (a) t h¥¥ani no acid sequence set forth in SEQ
ID NO3, (FIG | 3 (b) .t am no .aci d sequence set forth in SEQ D NG5
(FIG 2B); 4 (& th%%%“ﬁ%orﬁg}%&&%ﬁ%%wﬂ%‘gﬁa?W@HO%%%éﬁ IES’?W&"?C“’( FI G
3B);  52(d)wHiden@Rdd\Qnieiséh: sequence set forth in SEQID NG9 (FIG 4B); 6
(e) the _ami no acid sequence set forth in SEQID NO 11 (FIG 5B); 7 (f) the
sequencé of ami (R actoitacting agesompoundio g OpGARlymertieivadarsouditions set 8
forth ig SEQ ID NG 3 : ; ) f ' i diresidues
123 228 of the ani nosugl?l“% éde%gn@%&gtl"(ﬂh’?g%“ﬁﬁgP@ﬁ%ﬁ%@gﬂ%@é@qﬁn G I10:
11 (h) ®he sequence aid anm no acid residues 19-123 of the ami no aci d sequence

set 12 forth ip,SEQ I D,.NO,7 |G 3B), 13 (| sequence of am no acid
resi dued 124- 22@’)0f eﬁeé’maﬁfhﬁéésg%%?o?é%ﬁ’élﬁgéo tlll%gtsg Ro&ﬁeﬁt“f"n SEQ ID NO 7
(FIG 3B); viBre{d detdction Sﬁﬂbl&BlC&n%Buﬂrﬁoﬁﬁﬁ ﬁQh@OS@AR?d%eﬁtﬁlel&ﬁﬁﬁés thhe am no
acid sequence set 16 forth in SEQID NO.9 (FIG 4B); 17 (k) the sequence of
am no adi d tysbeqmeneuad asmcoppoupyd thathunds ke spOSEAR Pelypertidée 18 set forth in SEQ
IDNO9 (FIG 4B); 19 (1) the sequence of am no acid residues 14-112 of the
am no acid sequence set 20 forth in SEQID NO 11 (FIG 511); or 21 (m the
sequencd of am B acTht mebodiefadairh P3 whtBinohe OREARolypeptidectopgrijseence 22 set
forth in SEQ ID r 11 (FIG.5B). WO 02/207 _ )2 -126 1 95. The
ot hod & el mAs v&ﬁ%?‘&f“ﬁ’afﬂe“%‘%f&?“&bﬁﬁ%ﬂh%&?ﬁogfﬁ%’géﬁde. 1 96. The
met hod gf clai M5 whebRing scliaeqehiaeploit t $EQ EXPICeS aad. hB);an

4 (c)  the amino acid sequence set forth in SEQ ID NO:7 (FIG. 3B);

5 (d)  the amino acid sequence set forth in SEQ ID NO:9 (FIG. 4B);
6 (e)  the amino acid sequence set forth in SEQ ID NO:11 (F1G. 5B);
7 (f)  the sequence of amino acid residues 17-122 of the amino acid sequence set
8 forth in SEQ ID NO:3 (FIG. 1C);
9 (g) the sequence of amino acid residues 123-228 of the amino acid sequence
10 set forth in SEQ ID NO:3 (FI1G. 1C);
11 (n)  the sequence of amino acid residues 19-123 of the amino acid sequence set
12 forth in SEQ ID NO:7 (FIG. 3B);
13 6 the sequence of amino acid residues 124-229 of the amino acid sequence
14 set forth in SEQ ID NO:7 (FIG. 3B);
15 ()] the sequence of amino acid residues 19-127 of the amino acid sequence set
16 forth in SEQ ID NO:9 (FIG. 4B);
17 (k) the sequence of amino acid residues 128-233 of the amino acid sequence
18 set forth in SEQ ID NO:9 (FIG. 4B);
19 M the sequence of amino acid residues 14-112 of the amino acid sequence set
20 forth in SEQ ID NO:11 (FIG. 3B); or
21 (m) the sequence of amino acid residues 113-218 of the amino acid sequence

22 , set forth in SEQ ID NO:11 (FIG. 5B).



2 osteoblast cell, an enbryonic fibroblast cell, an NIH 3T3 fibroblast cell,
an ST2 osteoblast- 3 like cell, a lung epithelial cell, a UVRLO6 cell, an
HEK293 cel |, an HEK293T cell, an 4 hFOB1.19 cell, or a CO5-1 cell. 1 97. A
met hod for treating a bone growth related disorder in an individudl*? Vg Lo

whi ch net hqg gefaEi ses i ncreasi ng bone resorption in thepdmghoyhasal
according to the 3 nethod of claim8l . 1 98. The nethod of claim97

wherein the bone growh rel ated di sorddfbis 2 osteopetrosis. 1 99. A nethod
for treating a bgne growh rel ated disorder in an individual, . 2 which

met hod cbnpri sesdecr ﬁgleﬂ’é‘d%a@n%%%‘ﬁli‘%‘flpgﬁt‘?sﬁcctwupﬁﬁiavl?oéﬁﬁ’ﬁl’“d&ccor ding to
the 3 nmethod of claim89. 1 100. The nethod of claim 99 wherein the bone
growh related disorder is 2 osteoporosis. 1 101. The isol ated pol ypeptide
of ¢l ainl 2 comprdéei nghe pethwdiofelainey tvissein Biscelyeitids if PSRy SEQ | D NO 29

(FIG 26B). . ' Pk i R SO 1e ani no
aci d seg%e n%%eoé%%t cfﬂ%reﬁﬁoﬁicgﬁé&qq%yﬁg %ﬁ?ﬁ’é ﬁ%%@?gt%il?%g%%$ tggfikissgl at ed

pol ypept 3 delilafcel) salung &pitheliad cell iaAVR N cellj andEIEA9G calb,quméiEI2S&tcel?, ahort h i n SEQ
| D NO 25 (Flll.l:%gé‘]é‘% V\D%ﬁ% 0718 PCT/ USQOL/ 27502 -127 1 104. The isol ated

pol ypept{ de 2 % 2B ng the amino acid sequence set 2 forth in SEQ
ID NO 27 (FIG 25B). 1 105. The isolated nucleic acid of claim25 wherein the
nucleic acid conprises 2 the nucleotide sequence set forth in SEQ ID NO 30

(FIG 26W). 1 106: THemred b sgetinge benceravibaelated disarder enipdividias t he nucl eic
acid conpr ! Sfith melHd S RO ASHSLIE ASGpRE in! B fividbaricRdiline 32 (FI G

27A). 1 107. e 1solat nucl el ¢’ aci aim erein thHe nucleic acid
conpri se3 2methed oilddimdtli de sequence set forth in SEQ ID NO 26 (FIG 24A). 1
108. The isolated nucleic acid of claim 30 wherein the nucleic acid
conprises 2 the nucl eotide sequence set forth in SEQ I D NO 28 (FI G 25A).

1 98.  The method of claim 97 wherein the bone growth related disorder is
2 osteopetrosis.

| 99. A method for treating a bone growth related disorder in an individuai,
2 which method comprises decreasing bone resorption in the individual according to the
3 method of claim 89.

1 100. The method of claim 99 wherein the bone growth related disorder is

2 osteoporosis.

1 101. The isolated polypeptide of claim 2 comprising the amino acid sequence set

2 forthin SEQ ID NO:29 (FIG. 26B).

| 102. The isolated polypeptide of claim 2 comprising the amino acid sequence set

2 forthin SEQ ID NO:31 (FIG. 27B).

1 103. The isolated polypeptide of claim 5 comprising the amino acid sequence set

2 forthin SEQ ID NO:25 (FIG.24B).
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104. The isolated polypeptide of claim 5 comprising the amino acid sequence set

forth in SEQ ID NO:27 (F1G.25B).

105. The isolated nucleic acid of claim 25 wherein the nucleic acid comprises

the nucleotide sequence set forth in SEQ ID NO:30 (FIG. 26A).

106. The isolated nucleic acid of claim 25 wherein the nucleic acid comprises

the nucleotide sequence set forth in SEQ ID NO:32 (FIG. 27A).

107. The isolated nucleic acid of claim 30 wherein the nucleic acid comprises

the nucleotide sequence set forth in SEQ ID NO:26 (FIG 24A).

108. The isolated nucleic acid of claim 30 wherein the nucleic acid comprises

the nucleotide sequence set forth in SEQ ID NO:28 (FIG 25A).
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