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activate Ror2 protein, inhibit 14-3-3f protein, or modulate the activity of other targets
downstream are useful in the treatment and prevention of bone-related disorders, particularly
disorders associated with bone loss. These agent are also useful in promoting osteoblast

differentiation and in promoting mineralized matrix formation. Alternatively, these agents



Figure 6. Schematic diagram and nucl ei ¢ aci d sequence
of VRC 7706. Figure 7. Schematic di agram and nucl eic
wa@edod/osaggience of VRC 7707. Figure 8. Schenmati BCTHUSZHOAM4S10

and nucl eic acid sequence of VRC 7708. Figure 9.
Schemati c di agram and nucl ei ¢ aci d sequence of VRC
7712. Figure 10. Schematic diagram and nucleic acid
sequence of VRC 7713. Figure 11. Schematic di agram and
nucl ei ¢ acid sequence of VRC 7714. Figure 12.
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[0010?C heqgl Er&eg{iggéféﬁ@ﬁQy By %? fpeafticHlemRAVERREoRd Ah3gh proteins,
peptides, polynucleotides, and small molecules are preferred. In certain embodiments, the
agent is an antibody or fragment thereof which promotes the dimerization of Ror2 protein.
The antibody may be polyclonal or monoclonal; however, humanized monoclonal antibodies
are typically preferred for the treatment of human subjects. The antibody or fragment thereof
may be of any isotype; however, the IgG isotype is generally preferred. In certain
embodiments, the agent is a bivalent or multivalent antibody fragment directed to Ror2
protein. In other embodiments, the agent is an 14-3-3B-specific RNAI, siRNA, or shRNA

construct.



Figure 4 1. Schematic di agram and nucleic acid
sequence of 53338. Figure 42. Schematic di agram and
woe@redsivaci d sequence of 53340. Figure 43. ScPeTrEE2007/004510
di agram and nucl eic acid sequence of 53955. Figure 44.
Schemati c di agram and nucl ei ¢ aci d sequence of 53367.
Fi gure 45. Schematic di agram and nucl ei ¢ aci d sequence
of 53504. Figure 46. Schematic di agram and nucl eic
aci d sequence of 53510. Figure 47. Schematic di agram
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ﬁndel%%gndg FEAHAHGRor? Io t%g %Qf%t)blast phenotype. In certain embodiments, the cell is a
stem cell, for example, a mesenchymal stem cell. The cell may be contacted with the agent in
vivo or in vitro. The cell may also be contacted with the agent ex vivo and then introduced
into a subject in need thereof (e.g., a subject suffering from a bone-related disorder,
particularly one associated with bone loss).

[0013] Ror2 overexpression and 14-3-3f inhibition have also been found to inhibit
adipogenic differentiation. Therefore, agents that activate Ror2 protein or inhibit 14-3-38
activity are also useful in inhibiting adipogenic differentiation. The inventive agents are

therefore particularly useful in inhibiting the adipogenic differentiation of stem cells, e.g.,

mesenchymal stem cells. Based on this discovery, Ror2 activators or 14-3-3B down-



Figure 76. Schematic di agram and nucl eic acid sequence
of 53323. Figure 77. Schematic di agram and nucl ei c
wa@eood/osaggience of 53344. Figure 78. Schemati c BOCBYSENT/004510
and nucl ei c acid sequence of 53346. Figure 79.
Schemati c di agram and nucl ei ¢ aci d sequence of 53353.
Figure 80. Schematic di agram and nucl ei c acid sequence
of 53355. Figure 81l. Schematic diagram and nucl eic
aci d sequence of 53356. Figure 82. Schematic di agram
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and pﬁ&ﬁ?&ﬁﬁ@c@ﬁgﬁaﬁEﬁﬁonﬁl@tﬂoﬁ aﬂeQilamcxﬁmﬂyeamfuIQndhagwammatmem
nuclei ¢ acid sequence of 54581 . Figure 102. Schematic
me‘h%‘?séb?s SRS REISc] ei ¢ aci d sequence of 54582. Figure
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Ror2. The Ror2-TrkB chimera assay has been validated using anti-Ror2 antibodies that have
been previously shown to dimerize Ror2. Ror2-specific antibodies cause a dose-dependent
increase in observed luciferase activity when compared to cells treated with non-specific IgG
(see Figure 12). The assay provides a rapid, high throughput and highly sensitive assay for
identifying agents that activate Ror2. As would be appreciated by those of skill in this art,
other intracellular domains besides TrkB may be used to prepare the chimera. A different
promoter operably linked to the reporter gene may then be needed in the assay. Agents
identified as activators or dimerizers of Ror2 by the inventive assay are also considered part

of the present invention.



Figure 111. Schematic di agram and nucleic acid
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[0027Fci d “Sediuendadecy! sulfatezfdgacrylamide gel electrophoresis™ is abbreviated SDS-
PAGE.

[0028] “Adenine nucleotide translocator 2” is abbreviated ADP/ATP carrier protein.

. [0029] “Bone Mineral Density” is abbreviated BMD.

[0030] “Ribosomal RNA” is abbreviated rRNA™.

[0031] “Untranslated region” is abbreviated UTR.

[0032] In the context of this disclosure, a number of terms shall be utilized. As used

herein, the term Ror refers to a family of receptor tyrosine kinase-like orphan receptors.

“Ror molecule” refers to Ror polypeptides, Ror proteins, Ror peptides, fragments, variants,



Fi gure 146. Schematic di agram and nucleic acid
sequence of VRC 7754. Figure 147. Schematic di agram
wan@7nesabei ¢ aci d sequence of VRC 7755. Fi gur ePAH8S2007/004510

Schemati c di agram and nucl ei ¢ aci d sequence of VRC
7757. Figure 149. Schematic diagram and nucleic acid
sequence of VRC 7758. Figure 150. Schematic di agram
and nucl ei ¢ acid sequence of VRC 7759. Figure 151. A
schemati c diagram of the structure of the influenza A

and muiantssh¢raof ascwell aFiquuoleid ids Diah gnende doripelyngptides, Ror proteins,
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an eprﬁ:(eNFﬁrmolean dTMe (argexRor yrialendy map/be eithgeRpripngiecule o1 Ror2

moleﬁglLego % %\1 3.7 %A@(T%KEBMJ} £ 591(rglolle5uk:lés Ror?2 protein.
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e USSR, LYl bl W el S ot

in a laggd afiodiverse @fcaﬂa(d)ﬂd‘dll)llaﬂptocasseé SHEQ: 1D 3NDprat&iag exdri glq'rreffects by

bmdlrg'g?‘g,\tﬁé{acarg%tééé cg%/sh{{;{g(l f@g*or}}cnlig gzh'%/ 0 %jé‘?\é oczweon of
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Proteﬁx@q UeRGMbEF SONIRAbNS for YR Berdd PR6teMRCSHT/SOKE REWY, tzeo4
gure 169. Intracellular flow cytongetri

nal ysi
Mackgpwsts“@mmg}seerera%wem“ﬁﬁa 16 Protgiop pnd Bg : ’?“’dF‘S regulate
diverde'BEMDiaf prbc@bseS;” Biochem. J. 381:329-42, 2004; each of which is incorporated

herein by reference.. “14-3-3" may refer to 14-3-3 polypeptides, 14-3-3 proteins, 14-3-3
peptides, 14-3-3 fragments, 14-3-3 variants, and 14-3-3 mutants thereof as well as to nucleic
acids that encode 14-3-3 polypeptides, 14-3-3 proteins, 14-3-3 peptides and 14-3-3 fragments
or 14-3-3 variants or 14-3-3 mutants thereof. Several isoforms of 14-3-3 have been
identified including B, €, n, v, 7, {, and 6. The activation of Ror2 protein has been found to
lead to the phosphorylation of the isoform 14-3-3B. Both 14-3-3B and 14-3-3y have been
found to intereact with Ror2. In certain instances, 14-3-3 is refered to specifically. In
certain toher instances, 14-3-3y is refered to specifically.

[0035] The term “nucleic acid molecule” refers to the phosphate ester form of
ribonucleotides (RNA molecules) or deoxyribonucleotides (DNA molecules), or any

phosphodiester analogs, in either single-stranded form, or a double-stranded helix. Double-



Fi gure 170. End-point dilutions of antibody responses
in mce vaccinated with wildtype CW/ R or CW/ R 8kB
w@b@sovsd9ONA expressing H V gpl 45. Figure 171.PCT/US2007/004510

Protective inmmnity to |l ethal H5NL Influenza chall enge

in mce vaccinated wth a CW/ R 8kB plasm d DNA vector

expressing H5 Hemagglutinin. Figure 172. Schematic
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ent an et e
comeSp D o ard sk EED ko TRRRLL Filpi; 3R PARNadle Rk stranded
or cortedac Hbublbystmndab@maslm fmrsaxlam;bﬂe; alhe Kienofv farpgnagys of DNA
bei ng. useful in pronoting bone formation, pronoting
polymrasoh| ast differentiation, or |nh|b|t|ng adi pogeni c
[0042]i } f fR A gﬂ&lhh{rﬁel '@BmpldinditiriyAitda poRIVA CTRATINA] fefera € b ¥édugnce having
of Ror 2 prot

ein i d. hy. det he. ext ent
sufficgnt GPREITIETIN (0P RBIE 30 BYBLEI it DG e, EABUE ERpS duplex; in
the cd3eof d@%l’e%'trﬁﬁdécﬁarﬁﬁé@s‘é&ﬁdlem/adi@é Qlsiigé mgaddhsf the duplex DNA may
phosphoryl ati on status of Rorz(froteln itse

thus bejtestedyor tripleatfapnationyaay heatsaye hEhmlthk'PHla@edlze will depend on
both ﬁﬁtdeél'etcyofi cdmplementarity and the length of the antisense nucleic acid. Generally,
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measured, for exanple, using 32P g ATP or
i munopr eci pi ati on using an anti phosphot yrosi ne
wa@nrdao7ioesdys | n certain enbodi nents, the assay i BCHUSENT/004510

based assay using a cell expressing Ror2 protein. In
ot her enbodi nents, the assay is cell-free, and
purified or sem-purified Ror2 protein is used. Agents
identified using the inventive screening nethods and
pharmaceuti cal conpositions thereof are particularly

the lotjgdifthlé hybridihieg inovieit dcid the matarease mismbtiss dithani R4 it may

conta );tl JLOO]'%}.ﬂqu &qﬂ godgﬂ{) §Q,Y aﬁs F gé]sga&%?%p b%; gyrlxeds%\’lle%n the art
can aséeA&iniazalersble Gégrle bPmimedteh by uddef saamsdayd psocedures to determine the
part.icu a bl e to high throughput techniques
melt“f%)‘?mg'c‘?tlégﬁ }’%B“ﬁ?(gﬁmﬂﬁlﬁﬁer s of prospective conpounds.
[0043f ChTREfeifis FREQEIC QLI VRS hEdlERGcidl sehienceX | ‘mackid adidmolecule”,
domajn of the Ror2 protein is fuse

“mucleiR EPHCEIETANAT OL Y CIAOUHF kmay kgeised IriRengentoy ith fgrae”
mmﬁ%ﬁ@&ﬁhlt}ﬂ end®ladd 4OBRiA*S activate the TrkB signaling

way résufting i1n an increase in CRE pronoter
[0044&ct i The sﬁnn/\‘ppbpw@hdgmdmlwm@eu prGomRasHs@rppbynpcleotide

that nllaagﬁ%qg?é 8nl gh(ﬁe u%%g'n ng a8 Lp% gr %ﬂub’l%ggdé fhat mai I13nclude

npo t dinmerize The Ror 2-Tr
additiomlmdmgassw d%imm;aenpal i dated using anti-Ror2

[00453{nt ' Ror&ci% 5&8‘&::4]?&0{1?% E"tu &19)(1518'“&4 Yho g‘é{ﬁckgte%é Thicifie, such

Speci |es cause a dose-
as a cDNA egeaemiic1 DO, emRINA| wbcri esagl seinided formicthe ouelprrasiil

molerf% Cel |5 tlrtg ee gth\év} an 1618 gcf%pxgglagulg u&xgg t?lxg ?iﬁ%{ Bg?{e%oadmons of

AsSay° provides a ra
tempdiatgkd andssﬂlmdn mmcamsagmt Sambnlxakt I feyahgdagW@uidm(flonmg A

P RN G TN R TR R I TR

(ISBN 0@963530966)115{&6 cbﬁdmbﬁpaf Rnipeeatereiandrionic Atrehdth deemhine the

ronpt er aper ked t.o.the report ene
"srinfAHR oL TObrGHat g0 B9 PIRRHREY SHEREPE K E0lopods fudiel acids,
low sBitigeNA! YbtidRZatidnRhi#RhS, cofrespndinytotdTE, bNFSPC,) 048 be used, e.g., 5x
assay are al so consi dered art of the present

SSC, Prve RDSe - 2586 mitks pethgo [f%a?e] i 30at fasmarydeeri HGitbtré SDS.

Mode?4te sﬁﬁgxh&geﬁyﬁr%zﬁmfrwohqug&&& Qh@ao #hi gh@fﬁ ARG d40%
abbreviati'ons used herein. [001 used herel n and

fonna:mdm@thép onfe$SE- High stringengy hg %lzatfcm ¢pnditions coggspond to the
highe St T, € )g'eS AL 1d h?x B! &% §§ r ﬁﬁ&ﬁ%ﬁoﬂ 'Ptl:cﬁﬁl%sklnﬁ the two nucleic

ear |cates Ot erMAse Th us,
acids equmtain @mrelemem@nemeem@s ‘althoughh demqm@lmgoresths Strmgeac)r of/the

hybn? fz?t?&'p niS@hichies Bthedn bEJeE %ﬁe{}fq%m Ifées'ﬂ%nagﬁtré | Vafm'n?erﬁ:y for

rénce to one or nore
hybridizingeoicldinasids depento or theklehgtbfithe nusteiapeids and thegdegree of

compﬁerrgetnrt]a’uo[noQ/z:l'rzi3 ble?@gﬁ‘?gé\%{ |1ria{he%5]ts '{}Qe Cé]ljggtexsﬂl%cde l'e%%tflsﬂrqllanty or

ond™t ues roper
homodxligydmmemmﬁm mm:lé(ﬂidecmquenbgé thmgnstegt}&rs(ah)e, of" T’(gforrhyhnds of

nucle% 4%%%{3?/5&5?%15)% sn &Eﬁg 2 he (rfeg Ve s'(-{gtj 1%16 corressporrrxﬁ%:%sto higher Ty) of
nuclef@RAG hyteridizatiin desreases $i thﬁbﬂéwﬁfg&ﬂrd&( R)NA RNA, Dh@aRNA

DNAH%Q&S %-(Iﬂr%iyp{lgi g{rgrgyter H’ﬁgrl%ﬁggﬁlgow?ﬁ,x&ﬁ %]!I) gtlr.))rbc, for calculatmg

Tm haVRd36n BESId, B8MbEJok et M. eds., Molecular Cloning: A Laboratory Manual (2d
Ed. 1989) Cold Spring Harbor Laboratory Press, NY. Vols. 1-3. (ISBN 0-87969-309-6),

9.50-9.51). For hybridization with shorter nucleic acids, i.e., oligonucleotides, the position of
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means nolar, "nmM neans mllinolar, "nmole" neans
mllinole(s), "kb" neans kil obase(s), "bp" neans base
w@a007099198 and " RT" means room t enper at ure. [ O0ROT/UStdOGHN4510

performance |iquid chromatography” is abbreviated

HPLC. [0020] "Open reading frame" is abbreviated ORF

[ 0021] "Mass-spectroscopy” is abbreviated Ms. [0022]

"Tandem mass- spectroscopy” is abbreviated M/ MS.

[0023] "Pol yacryl am de gel electrophoresis" is
mismﬁbﬁﬂsﬁ)écaﬁled rrBP&lfnchr%?,lh]nd ‘tRDleyngﬂf afthe oh'gtbrmclﬁ@aidt‘ idetgtmines its

1is abbr ted evers transcr
specitiy NEPRAER A Al 55 o MELERGIr e At DR (24 Ed- 1989)
Cold § i{arb‘éemaucsradﬁsdeeesb Nyl f\/a,mi -3. $1$BN0@M959@1)9&)3.1.7-11.8).

too % ugquun1dodec ,sul f g I njdgg g leotid
[0046| ecThoisHBr cemPlementar e 1846 <latieh ? ctween nucleotide

bases tlﬁ‘ﬂ?ﬂi OHableGd BYbiidieirgt8 ok ARatheF. l?or dxﬁll'\l?lhb RadtH Rbgdt to DNA,

ATP carriefr protein. [0029] "Bone neral Density"
adenogine abm@phealcggrgmhym@g@}d eY¥P$ipg HrRoMpkRIAentaLy to guanine.

[0047ngr @[\&Eﬁtﬁtgd of %1 an%g’ogé-ﬂmowm @eahahRdelafBhdMips between two or

br evi at In the context of this
more dolypemquu@cnanb@vo @rrmpeer PRlYRUR¢qtidsscquances, @g detggmined by

comp&ﬁ%@t}{é é}meé hl% ti’xgm 1@91[1 %ls%r rﬁe% i3 the B@é}'b!: 3f QJ,‘quence relatedness

yrosi ne | nase ke or pnan recept ors. Ror
between Ipelmnleptider of pylgnucdedRide Sp@hﬁ}lpeq;taii ﬂwscasmaymeoe%qlqﬁ@nmed by the

match etvé?xp gtrlg % of Mcﬂ%g&&gn%es d@&{hﬁ&%xﬁl d%m cmﬁé Féﬁﬁlly

nucl erc aci
calcu]atﬂdyti}elp‘tdvdemptlﬁds sn;m’rmsethose ddauanmlapt CdmputationilrMglesnlas Biology,

or vari.a r eof ecule al
Lest K U Eo2 2 T RobieER v Ao gL Figgrasies e
Gcnoﬂ‘iéﬂ&ﬂjeﬁtst SmithpD. W Red., Acddeaiit @resa,rNe\'i'NZdrk resi3e Seqmrnce Analysis in

and_Ror.2 l.ecyl es Jar
MolegiJpBioNesy. Fo8 oGt a A R RTrE vl £ s GRBPaER ROfyys g Seauence
Data, 'PRftUl, &riFnbA. 1N et H. I, wse&anﬁanam/rem New: JeTdeg, 1994; and
target Ror nol ecul e can be(ﬁB poly

d
SequershAIREL IR |QFH%S?‘9\§SMO?" SHTEIR. 9 1w 54 Bigsicon fress, New

York, oA N N e thB&S &Qﬁmoﬁ@r e PEdicEdcdrmiing Rilefity craimahs lbeween
nuclelc aC|d ( eotlde or polynucleotlde 0
%mrgm@teq

sequegeesDRA 0, hose displosest ineGariligy H. g‘é’rﬁ’e‘s‘l’g}a@ D.,
SIAM)V\;') G\pﬁhg&e ﬁfaﬁh' H3307% {(p}%@? MRRthodshE dbRMARTe iR itPBhE SihiGSity are

~\wou _ roteins. It is to be understood that the
codifiedimpubligi avatinbleestrepuierrrogfamss Prefersed pompptet poggam methods to

detenqﬁ'leelﬁyr#tﬁ? afid %uﬁl‘?arftg %Q%B§wo\§@ﬁue%@5§mcﬁﬂg BB hSt llmlted to, GCG

such as an epitope of protein. The tar
progrRorpackage; Dewengay, heetal. tNBﬁleRo?xmdﬁrBle@Qamlnlaﬂ)F@WZ(l 84)) BLASTP,

I ab I
BLAﬁkecgdrﬁ% o&sc}l . gullsgert}agl or gé pro éégsef(%o IA??B?
[0048]er m‘Hmong@us’r effers go the di:gfmﬂ spqwincp sweidirity batwesh t‘a/pepolymers
(e H?E’G’@pg{g? glrogecu e%%lg}lcfe%n%g %@cﬁbeg?%g#éngogggyé&ggﬁge figures

referred ¥® h¥reth ﬂeﬂeét the hgﬁnﬁﬂdlcﬂlmdegys poggitdel bet&feen thd uwcapolymers i.e., the
roces fec

b
percelf RRPAGED VRGNS TAPOY I treoRaERG 11 Ter s et e mber of
matckddhea®logdody) pdaytsorsal occl usi on of

[0049] The term “percent homology” refers to the extent of amino acid sequence identity
between polypeptides. The homology between any two polypeptides is a direct function of

the total number of matching amino acids at a given position in either sequence, e.g., if half
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sequence-specific or structural protein features;
and/ or (3) scaffolding. Several review articles on the
wa@eooaopsipe and function of 14-3-3 proteins ar eP@r/USYeF004510
and Moor head, "14-3-3 Proteins: A Nunber of Functions
for a Nunbered Protein,” Sci. STKE rel O, 2004,
Macki nt osh, "Dynam c interactions between 14-3-3
protei ns and phosphoprotei ns regul ate diverse cellul ar
processes,"” Biochem J. 381 :329-42, 2004; each of
of thewbtat Ruinber ¢ ipo raaids dn bif]ncariorﬂ tieyseqeéees arethe sdrhd 11gn3he two
refer, to 14- epti des, 14-3-3 proteins,
seque?ﬁé/ %S?}Qﬁ?f”’(ﬁk@?t%&(g E’ gments, 14-3-3 variants,

[00503Nd THe Germ ‘FiHgaitng’ l“hﬁiﬂe@f aﬁdi“MNatxas” Whem efeming ta&po%eptldes

referst]:cg %gaog];%gﬂs? avgg ihrﬁag Xlg%gge}n?ie %% Egmctlon or activity

as theV(ﬂ{glﬂélgﬁ) eptide. 3TBus) WA andlsg iMRidRet. pr&ﬁh‘ﬁfr@iroﬂeﬁ(ﬁ@f ¢l be activated
have been j denti %

i ed i ncluding .
by clqavage ol PSCCUTIGE PRAE PSR ORTOREE AT ASEVE sty pobRRtide. The
&d Akl BB ok ﬁ%dhs&fofﬁh fth
fra eﬂ{l %ﬁal%@ %ﬁ%ﬁw%ﬁv%@%th@%g%ﬁﬁ gyha\?e kl)eenl f our?d o e
amm¢ m1é$ argcubsiitutedReitipa C?Wee\@ﬂtoélnﬁnﬁﬁ%%%‘b%m"@@c&i ‘3’6“11“55 and such
i 504 EG bk o U b g 8L BRAEy e cs
whicli nnn:blsmormﬁ the pwlieradié Tesrtbieenrs:lud@ a $ubsptueBhgraup wdheenes in
C
i T LA 53RRDERLEA ) oo o e
half-lfh @ ﬂimblgmpendeamtho gses inrwlech hdditienal ghene a¢ids dwcfused to the

poly;{sﬁﬁ&%ﬁo}é] g dOUbl es[?]t%c{ ?a%d&e%ﬂ%er}lgle %u%hggs gélgﬁlts{u‘?iﬂg %ewhlfh is

emplépsdnfon thel ;ﬁirtﬁoaﬁmd ofrihe qmw;:eptlmdr tha ppecutsor lphamnDISl&cb fragments,
RNA nol.ecul e, r| mar

fers, t secon ary ..
analogp, Y 5% oFt et e v iR e AbfheiHREpt eption
[005BNY PEbhdetvdd®Iredilidsl @a)pd‘lﬁfdﬂ‘eotﬂh s&quehtd SrettRos® residues that occur
i ncl.udes doubl e-stranded DNA found, inter alia, in
unaltgred d the(samg. POSKOR A TWPiop MATF BJaHef sequepresheiRg $ApPasRth Residues
that 2OtesteBS corRE AR AaeSthosd thafAYe QORSPVERBam bl st hivd! fatd sequences
the structure of particul ar doubl e-stranded DNA
than yesiduesprpsaring glsehers indhe 58UeRCEEri bed according to the
[0051;or MRle] YAV QEOtRes gfe%d’lﬁm&'féo‘ﬁd&@ﬁlﬁ KY€ B Ry fitabPSroportion of
to 3ldirection along the nontranscribed strand o

identioplyegidues.. t he strand having a sequence honol ogous to

heﬁfé@? BEAPRLBAM toR4Eh BiHer HUrd is ultimately derived
[005§ | ecul e it é&gﬁﬁ&dg{}g}% gm dbrm etgu e tha{ has is ultimately derive
from gnolbey &ioe eaamnlleemmsangdju&iﬂégaocraqu@ﬁ F%d!eaeiﬂe from waich it is

n | | ' I I
trans&@%& %pik?ﬂ coyre (rf]lgé Fdegllg rl}ﬁ\lg:’/lg gf‘détq’ g@lﬁ&p ﬁél:ﬁﬂ eps‘o@ﬁced, such as by a
reverFe,ltrarllEenpnomreat:hm,toe bynchemoaikymbesis GINADNA basgH atpon knowledge of
ers to a leic acid s c

the R SEieh S Ao ol B B Ept 8L Saddthe rva.
Polymmlﬁmtnﬂas aleo "afrrdsponditth ench sthesH| phnya&eewzb ssgrdantfmoabn such as

RTISE T SR T AN T TR

compak&l; onbi nant |y produced"” is neant artificial

onbi na of [ she er chem ¢
(005 ML a5 ga AL BOVADPhEr SPOy FREIF Al SnES F0T AFpefeily resembling
natura P bedRfing 9e%ﬁé1§omesnu Eorl Encdi6r Ffictiéh @.g. iR YheOAbikeyit6 engage in
engl neer.l ng t echni ques usi ng restricti on enzy

sequericgpea fic Axdrogerbpading & BIRSiRALRA ON ASORR] %m%%taaspoﬁynuclem'de

sequgﬁéfﬁutt\@lqcnﬁlfférg FrofiX BN 6r RRANY @ftexBinphd, the PAALEGIHNT an unusual
Cloning, second edition, Cold Spring Har bor

Laboratory,
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Plainview, N.Y.; (1989), or Ausubel et al., Current
Protocols in Ml ecular Biology, Current Protocols
w@ 1®803819@and DNA Cl oni ng: A Practical ApproachpCNoB2a®a804510
| and Il (ed. D. N Gover) IRJEL Press, Oxford,
(1985); each of which is incorporated herein by
reference. [0037] Such mani pul ati on nay be done to
repl ace a codon with a redundant codon encodi ng the
same or a conservative amno acid, while typicall .
or non-mdtumatibaserny apralteredbackippng. Seg)fosgsamplee Biimanmnet adi %é.emlcal
. Al t.er Lyel \t may be perforned to join together
RevwWﬁ%ﬁe?g'g%ﬁéygs%ddhents of desired functions to generate
[0055R SiA¢taligesefuencedrdriatspquancp’emiodingd adexpregsion product, such as an

copbi nation of functions not found.,i [ .
RIA GaERTS B Rttt B PRcaRCar e sl sl R ggsuts in he
produétich 6ff th&RIAS pbBipeRidebr Fritdin d¢ ki, Ehpyinad), hantheuluateotds sequence

but other site specjific ta‘rygets egﬁ'f . pronoters, DNA
encodes3) I a5 sgaugace for that REVBRPUIERTERREY: cont r ol
[0056? equL ME&stanBiREPorkiAUbNEh AmRRid 6 nueldvtide ye@fenke is a portion

eatures maty be incorporated by design. Exﬁg‘cpl‘f%‘i of
comprisiag preuElRf the amElackd FurBreRlA ROYRAtGET iy atfsequence
ofa gé’%?u%atbvﬁ%ﬁeé@fycth%dﬂﬂ)e%ﬁd@ BPEARS bither\bGh vl whdlGdtion of the

contain sequénces encoding Ror fam |y proteins, or
sequengentyphors Si@g!ﬁd in the axteorhy GAmRYieTAuomated sequenge gomparison and
identi i i ' il li Search Tool,
e ATSLALURON ARt B Ayt Al S oo
Alscliyo$ et abod iMel. Biolh @E3.c08r4ld), i darreealso  nucl ei ¢

wwwfé,‘lé%ﬂ;'m-ﬁiﬂ-%%bfﬂfﬁ%ﬂ-d nmol ecul €", "nucleic acid

uence™,” an gonucl eotide" refer to a series of
[0057huc! Actdrdimghgse'sulistirgial partioati of mou¢leatidegrequgnderompuises enough
o i BECATHED N AR Rl RafPglTU upmon omprising
sequefitest Thieeskiked ateisan; v ingshoberafid of ihedeqeansepasrepbrgedbdrein, may

si ngl e-strandeq or.. do e-styanded. The
now W Bl R op BUETIA PO o RFIORHS SrHPTES fSorRrRgfegigown to those
skille@ WOBdis i ety, or phosphate backbone, for exanple, to
i nprove stability of the nplecule, its bridizati
(0058} 2 RMERLc BopEs” cPAe MRS HOD) ?'g%ﬁwe%sf‘? g‘é‘%‘ﬁ% blocks thatare
chemRANP & HBestzeMbidd SdcOATEs IMIvat 1 hbieCdkillél inaheaiteThtsedsailding
the group including but not limted to 5-fl uorouracil ,
blocks aggy and gnnealed %‘P KB g SEgmSDLS Hops greatben enzymatica ly assembled

to co 9‘?‘@1@temiféegené.anthérﬁﬁ:all?'syﬁﬁ@sﬁi’éd@}’imid?&l to a sequence of DNA,

5- (car boxyhydroxyl net hyl) uracil, = | . )
meang thag thsoseytRonip! rielensides were gssemblied ip pidid Manual chemical synthesis
of DNFA W%B%{pﬁgﬁmwkﬂfﬂﬁﬁh’pr&ehﬁwspw #Aftbthated chemical

bet a-'D- gal act osyl queosi ne, i nosi ne, . . .
synthpids carobeperéorpieddisingrene of.amlhlgqrgﬁ spmmercially available machines.

i Li098] 0% bedaifored! ' ion based on optimization of
o R 5B 5o IE AR, BB e otz
nuclenﬁﬂh;dmuyh@oneﬂed\l@headgimpﬁ:éqs of-therbodtigelgudbhe killed artisan appreciates
the liﬁ%{;ﬁégégar%cggs?e l_e%g(?ﬁ:lsimn lisfcodon usage is biased towards those codons

noie iouractl,
favorbe ba thnimssnoBytegmansg preferiéd codons can be based on a survey of genes

) hoxycar boxynet hyl uraci |, .5-nmet hoxyur.agil,
dem’%hﬁf’h’?f‘f’ Sﬂ Pl V-Vh?rg Sf)aéﬁf“éﬂﬂf%%r%oﬁ e X‘\lij/\%}%ﬁleo X0si ne,
[00593S eudGehéCiefers fiLensdleie acid frafnvay tlos ierpresdes mesphgific Protein,
. thiouracil, 2-thiouraci,, g,—thiou({.acilh o (37 )
includinggesh)ptgphtaquencss REsqeding. (38R0 edne sealaners) 1A fellpgpng (3 non
codir%r s%%hén‘cés)‘}ﬁé’ 86@hk Seqifehnbe. "Prafibé Bihe" ZefetdMotiigem@ias found in nature
- (3-am no- 3- N- 2- car boxypropyl ) uracil, and
2, 6-di am nopurine. A nucleotide sequence typically
carries genetic information, including the information
used by cellular machi nery1so nake proteins and
enzymes. These terns




i ncl ude doubl e- or single-stranded genom ¢ and cDNA,
RNA, any synthetic and genetically manipul ated
w@oedoyoesibeot i de, and both sense and anti sense PCT/US2007/004510
pol ynucl eoti des. This includes single- and
doubl e- stranded nol ecul es, i.e., DNA-DNA, DNA-RNA and
RNA- RNA hybrids, as well as "protein nucleic acids”
(PNA) forned by conjugating bases to an ami no acid
backbone. This al so includes nucl eic acids containing
with et ie@dlahﬁ‘yeequdnoes eXdnpese gtlliﬁ"oarlj‘lchinhdric construct” refers to any
t hi o- guani ne, uor 0- ur aci LNt @
gene QU R RaD 2 RVE E5T S Or A58 BAPiFRY B RURE seqengss ghat are
not found eigbihéﬂ infgtulee Agcotdiaglyz & dhimeritgened ar dhimedrivadas o way

i,n the art, e.g., b e of an auto
compEFfeRBeIRL Feqistefs Sl PSR Sh B 5 ARERVER Sjop diferent sources
or reg@Madry @@ﬁ&nﬁé@iﬁcﬁid@l&%ﬂi&hwo@s@ Akl sl PoaHS bANS soite b).lt arranged in
As exanp ghosphorothloate ollgonuclepgl es

a ma@ymlﬁ%sqnz Higng}at IR i FORreof EaflegHonY gefie’ TRIGE 1o aAé“d% gene in its
natura'R?&catloﬂ-ﬁl thaZ8Bome LT8R orgdiBnhY APHORRIHO RhE refers to a gene not

1%onucleotldes can be prepared by use of controlled
normqéhvr upd insthe host QrERNisTp P which Suintradugeddnto the hest quggnism by gene
483 &to Glron-rfAtivy :

ot Sy ok S AT (453 mkh Bl B, e o

chimegictgepenisA "Dhtsgsne RINA gepe ¢hdt |hgs besngntrodyneidgatedhe genome by a
%P' be injected directly into the tissue

trans ﬁﬁHH§8C&§F#|ed anti sense nol ecul es, designed to

[00601 ar g'&iegulmwquumes' ‘alefeg t¢ ancleetidesseqhénges tpcatedpwpstreare £5' non-

cifi
coding FET Y o, e REERE G Tiont il s BERAR0S Bdtog soquence,
and mdm infle¢reeabe trymtcapt:om,l ILNA pikbtassmgtqr\selbgllt)’mdAranslanon of the

l t ed '
assoRd TR RO ALY semiads Ol iRy ety dfipglpion teader
sequeffd¥d, ifiddoas, nd. poﬁauahnﬂhﬁoxs U EMICion seqenbes. i ncor por at ed

into.,a wde variet ecto i ncor por at

(00614, {35 SRRUOD oL e bribt DPUA SeRnaE ToHartogpitiat gene

transoﬁggxﬁ @ldéﬁﬁés’iﬁ@qﬁ&é&%tregﬁatﬁhé edte af wheh\nitiafibn s€8€ Thus a gene
constructs, that synthesize anti sens

contrel SAAYGOCEMAYAOPSist of the REQTRPLT. VHepe i %ﬁ’ﬁeréﬁtff‘?%“BPB?rBaﬁé‘Fs and the
polyrﬂé?fs@ as%ﬂbl@%lh@ﬁlﬂ Mgﬁilaﬁfrﬁbé eh8dsQo Qﬁ{léh kéfaSgulatory proteins
However is often |cu to achieve

bind forpoptekdhe mta of thee aTserRly PiescHFs atrhe AFRMEh slior example, the control
sequeﬁé’é‘sfthgt' 48 Euﬁé%léfﬁ?ffﬁ'&&?%'&é@ﬂﬁ& Ad1de @&ro%ﬂﬁ@rg 8p@dially an operator

. Therefore a preterred approach utilizes a
sequeneec @nﬁ mrnrﬂ:womwmmg Sitey chlfmrym Qqﬁlsmm/ wilizeqspmeters, enhancers,

[ pl aced under the control of a

and/opk)blgg&ﬁ%?ag%&o‘ ggnallg?'he use of such a construct to
[0062] r an¥Freototer] mefets toal nusldotide kequsace eamablgi 9fcoptsglling theyexpression

a '
of a chiifie SEARREL RPFLRHORLITA, 16 ROl FRUANE sSuchbOR Beated 3 (0
prommiet kaqmbmcee ﬁﬂmgnmmm@ertsaqtgmte gemaesm obpozimatandamaere distal upstream
eleme,:_a&s? tdgegé gr?lgrtlte tgg arg r%el: €tred fo as en{hanc brézé gclt,onrglv | Nﬁﬁhancer is a
nuclebfhekt qutleli® thatkean stimubate @rcnmbtbr aivitgtiand (nhay hehan mnate element of the
ransc on of an antisense RNA a vec

promptga; fhesBiolSFS RS Ty SBEH e PP 85 Sieb G ssye-
specifiéififobpromdiér) Ptsiﬁniﬁte’iﬁ ﬁﬁ&lﬂé@énbed i wdireatitdte frdasa hathe gene, or

anti sense RNA. Such vecto e .construct
be coRQER A IAE kPO TEE BT UGy e POHC ARG PRng fpnature, or even
comp#iké synfeticiieldotide Regméms.NTtds understbod By tKisBekidlel MOWMR drhthat

the art, used for replication and expression in

mammal i an cel | s. Expressi on of the sequence encodi ng

the anti sense RNA can be by any pronoter known in the

art to act 16



in manmal i an, preferably human cells. Such pronoters
can be inducible or constitutive. Such pronoters
WO p@bog9but are not limted to: the SV40 ear | RCT/US2007/004510

pronot er region (Bernoist and Chanbon, Nature, 290,

304- 310, (1981), the pronoter contained in the 31l ong

term nal repeat of Rous sarconmm virus, Yanmanoto et

al ., Cell, 22, 787-797, (1980), the herpes thym dine

ki nase pronoter, Wagner et al., Proc. Natl. Acad. Sci.
differdnt Prdinotéts mayl diret 4HSexré B8 of & grmerin giffaxentrtisseescprant éypes, or at
... Of the al | ot hi onei.n_gene Brinster. et . ! .
differgps gtaggySF 36y elopreksd BF 18 reopofonio ey Siyiumenf biidiions.
[0063Y easTheéxfY nbh-&béing GbgwrineO e fed to Mucledtidecsetjoencestoched downstream

ot a oo PR Bl e o AT ER R SR B equences
encodﬂfl%t &@ﬁl@fd'r?’ Sighals\chpatlle YL fEdtIgGARNZEprosedingvradene expression. The
selectively infect the desired tjssue, in which.c

polyadaiafiostFancl hsHaYY BRAraGiERtAd sHir g thstdiion pheRlgadenylic acid

tracts (G133’ ey 8f B@eRNIAYPreb8940] The pol ynucl eotides may be
flanked by natural regulatory (expression control

[0064} e um‘éé@swioﬁﬂ?dﬁ’éswﬁ‘?ﬁ”dﬁ@ﬁs Wid puqleatide SPEYBGE ]ocated between
the prgﬁli&é? @&?\%ggé ?fé{g@ﬁ%&h@ @B&i‘ﬁ@%c%ﬁeﬂ:@.r TR trahPARMRader sequence is

entry s S) and ot her “ri bosone binding site
presestan thenidly preceissadonRNA npsipsemsef the diansletdon sap 5?%3@6?-5',1'*16
L gn .
G0k SPURAEE Sy AU G BEMERY B AR,
stabilityot gamslatminddfiomycyal so be nodi fi ed by many neans known

in t rt..Non-.limting. ;
10063kgi § e iRk T gbiad; RS 8% Sodhdh of o or more nuctic
acid fedgsdnts ot 4 singlefnuehedc acid fimgeenf sd thet thetfunctidnyofene us affenyed by the

oo S SRS o 85 g Bt BB i

capabﬂmhﬁmhaﬁdg kheds@gesioheofghat cadingyseqmdnes (honthtethe coding sequence is
phosphotri esters, ph hor oam dgt es, carbamates, etc.

under AR CHPERGR GOREPT ARBG BTGy, LB FHUPBERF B P gperatvely

linkePRORRIATRY sédUieAsdsah seeCor)anti kY BHEh@Nbn. dERe 8y “promoter
contain one or nore additiopal coval en [

| i nked
operahis; 18RS celiNi ERERSIo A FPMOE HiptdS reﬁPs{"éF‘% Q (e lgﬁA polymerase of the
bone BHE! €ases, toxins, antibodies, signal peptides,
oly-L-lysine, etc.), intercalators (e.g., _acridine,
[006£sor SRR transeript” refes trthe prqductresulipg £1om RNA polygieriag-catalyzed

transdfﬁ)tn%kx%f 2 DIQA seQdidal Wher BE RISA tRhScript iPdPerfddt tbApRinfentary copy
e polynucl eotides may be derivatized by formation of
of thesDINe $eqliense, itihiaferpitbiosdhe pEmasy trafscHAt @ ikjpay be an RNA
: ' ' E . .
s RS9 RS af L BN B iy g nd e
to as thebeaturaRRBI. & \ésspnesy R A gmR Ne) ‘sefeapiocths Rgiathatés witheut introns
di.r i i .Exe ¥ i U .
ana ol L Yk S lpuli TR LRSS dleitging D s
complénkentary304id défd frommsBNiApt “Sened dRN At referkito g1 Bictranscript that

. esyl ti frgm RNA pol rase-catal yz SChi pty
inctffS L i T EM R R B8 bl SR PYA s
RNAC edfptsacan RN A taaparips fthat iecdhileseqtaen cegll ot parsof efasgat pdimary
to as rimary. transcript or it may be
wranscey GE ALY APA TR o EE Bt e (TRes B Br SR Bty
No. 59107465, Ricoffurated haRachy pifereice)i Theebaiplatertarigofahantisense RNA
mat ure RNA. " Nessenger REIFQSWRNA " refers tg,the_ R
may pwithiagy RERI96HE SPEERIGTUCIERHOE SEAUSRCS 8l BESUNPRERding sequence,
3' noRRLYRE REd A Se, BNtrdkde of Blel codingf¥Quericef €Fandtidnal RNA” refers to sense

conpl emrentary RNA, transcribed froma reconbi nant cDNA
tenplate. "cDNA" refers to DNA that is

17



conplenentary to and derived froman nRNA tenpl ate.
The cDNA can be single-stranded or converted to
walowlogs1s r anded form using, for exanple, the KBEOSN07/004510
fragnent of DNA polynerase |. [0042] A sequence
"conpl enentary” to a portion of an RNA, refers to a
sequence having sufficient conplenentarity to be able
to hybridize with the RNA, formng a stable duplex; in
the case of doubl e-stranded anti sense nucleic acids, a
RNA gintigtrese RN AndbadfymdRNAU pF esthe DR Arthat imaysnop de trapslagd bot yet has
ﬁtrkg:eﬁ ornatLgn may be assayed. The ability to
an eHeChen G 28 RIY9°*¥&pend on both the degree of
[0067F oNpTRORAhaek piession!” ielfias ketgttransériftivn adt statde se@umulation of sense

nucl ei ¢ aci ¢.. Genera ,the longer.the hybridjzing ..
(RN gr s e KN AR i OB i e fcich BEETPRY LA FakRntion-
Expre§8i¥n Gt ddre®éido Hahslhtidro6 MR NA aditbe sblydleptidé.or Antisense inhibition”

triplex, as the case g&y be). One sghlle in the ggt .
refers tg theredretignpiantisense K14 tRagmIRLs 64P Es‘?fgflewewn% cxpression
ofthqu_@gg&roqeig_r ocedures to determne the nelting point of

the hybridi zed conpl ex. [0043] The ternms "nucleic i
[0068}ci o mrexme@ﬁi@i”crrg%ﬁ tp the reditction of A gepeprodyes ig an organism that

| & prod . . I r U g4 le@80on” refers
el 34 8 o RUEKSh Rl oGR8 i AL S
to sufipyesaingdhe expragsiorceifareign gognrogeheus ganas OpBNyhnsespisde
ncodj Fde. ' . .

o0sof ARG AILNEERFly (EGRIRERES1 BROfUAME Sl i
amoupts|oy poepcgtonskbat differ fram thatcdfinpemation norsiransfemerdrgepisms.

non- codi S . 4 s j [ [
Over SR I BIVERSE: o IRy BNEhELS R LA ELR LS s
constastiag a Bhimerfegorior cBtericoconShtict intvdniclathei coding regioansieperatively
l.nk({)ormof the nu Iei%.acld noleculefcan anneal to qu desired
inked, fo A Prompteregapable of diFp TR PRI O AR S Op FOTTugE IR the desire
tissue€ @tithetdesined thgd Mg Ripiifeait. aP6k 1eaddus iof Bomvhidhcst the bhjiiteric gene or

. Sanbrook, J . et al. eds,, Mlecular, o Lng:
chimE O Ys Ay NESTAP S Iog o SRS G Ledegp seauences
derivécPROMALO E¥MEEeRsE. 3Nonelilng slq@er(ch_ﬁ&%o@irfgﬁi)ﬁ&cﬁﬁ&rﬁﬂemination
The conditions_ of tenperature and ioni gt

. s .stren
signalgapast #stbe PrRYIded: rihegBriagt chiperif gemrqﬁwsaf PepPirugLmay also
compREEbMETHIRbYe REOREM dtded BIfaliOHN: BERUSpPRasSIoR] P1AGHiHVectors

| ow stringency hybridization conditions, correspondin
compyiging thinsfant chigieric ggAe pechigesic congruct 5an thep begons . The

i ' ndfie QNMBELER: to hnsform host

choieQaEYE foq ¥ RIS, oY RIS o Bt o
cells. cBredskilleshartisan isexqibanare of thengegistie elpments §at mygiope present on the

' ' de i . . 0 o
tasnf 4B} b 61 KBSl LS8 LRORRR it iy onainin
the chémgric g609/e1f drimerit genstaxt. oFhGskibgtartisgb willl plsareamgnize that different
. r i .1 . i i i .
nacrk A SRR SIS MELRL 88 ROBL0 ngoy roxresion
Jonessdtt al. NGB Jo#, 241 -2A/k8; (1185t Do A\ Imeidareh b del. KéannEenetics, 218,

ar ossiple..The appropriate stringency f.or. ..
78-86, ROt B el Bl Py BB el bl T BERERG O in e
displditittd theciesictédiexpaedidniievel agd pattern. Sueh lserreining mayrbe accomplished by

ari abl es | known in the art he greater the
southgg B Bro o ify BPTEG 3P MR SN BENREERCp L es1em or

immtﬁﬂ%&ﬁ@&ﬁdﬂl}?cﬂ%ﬁ@@ﬁeﬁ‘,pr&hﬁx peakivn, bighenatype: sifalylsig. f or
ybrids o

[0070] The terms "variant" or “variants” refer to variations of the nucleic acid or amino

acid sequences of Ror molecule. Encompassed within the term “variant(s)” are nucleotide
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nucl ei ¢ aci ds having those sequences. The relative
stability (corresponding to higher Tm of nucleic acid
whdiogiigat i ons decreases in the foll owi ng or dBECT/US2007/004510
RNA: RNA, DNA: RNA, DNArDNA. For hybrids of greater than
100 nucl eotides in length, equations for calculating
Tmhave been derived, Sanbrook et al. eds., Ml ecular
Cl oning: A Laboratory Manual (2d Ed. 1989) Cold Spring
Har bor Laboratory Press, NY. Vols. 1-3. (ISBN
and arfin AABsUBSRUEPDS, Qdémmgs,&l)deleﬁons bf/Ror mickeglean Alsa, lgncompassed
wnhmptgg Fe%q%g‘av%u@h?g)ﬁg?g I hdermgéll nﬁggﬁiﬁg?‘g{w&l agx:a?gQ?énc tl%? n'holecules
For exa@ipld, vafifnttrhay tdfexgommda};&ptndebehate:hﬁ‘etﬁmasa iefarence polypeptide.

T TR T C T Y A
refere11 Phepliide FriShe ré‘f&(renb/@bﬁlyp&ptﬂk a&é GiaiNe0 58 7ot $he341inG, acid

-11. 8% [ 0046]. The term "co ntan% use
sequeiss o PisHRree RN HTAT el GETh S IEE earlandagme rozions,

identiéd12la @Jrﬁn@ ARPRIEeh&: POIPpdiide inlg diffe PCanin@tabRY seqlrétice by one or
exanpl e, th respect to DNA, adenosine is

more wspn@ﬁemc&h}wpa qdﬁyrﬁmefuawas 294 Bunqasions thab map disepsgryative or
non-chikeAHAVE Af %n{ag%%?ﬂrcselng fdyt SomBThatict. Bdr@khinle, vﬁﬁants may be

nown int are rel ati onshi ps between two
those irpwhichskyerak fordasterepuisormsd te B30 femot0 90, from 201010, from 10 to 5,
from %) EA y% 8qp ixd ?roftpﬂﬁﬁilgﬁ§ anfiRo Q&H?E@nﬂ&%eﬁysﬂmd BHdeleted, in
e ’'sequences art, 1dentity also nmeans th
any cwialymeeomfAdél@oemlé)e arcarianeniag be atfegmeshobe pybr@mtictf@fdhe

inven % é{z}lﬁ] 8 fIe ﬁ'gt%t aﬁxee%i‘g{ﬂ&ﬁ%mh@ gecﬁ)%lﬁﬁeg ?g?ﬁﬂg lehﬁﬁer than the

referenwmqnems: Sthtds byohetu:tmtxyll anuiteiatidedgtiony Acwarians of a palyipgptide of

{

e G et PP AR -eHRER, A55F) Wedgeica
functiok be aéti il as&nsn bylyBéﬁﬁd?c eNgwrdtmidor pt&8Hs viidt carpbit datiyated by

Infaormatics and nonme Proj ectsi Sm th, Q. V%“ eghb ants
cleavagie Q4T BrepSRLPOGN, B Hoh S ACH S TRTIUR R RER e d i vara
may H\étuu%ﬁy WafiatRinglcBgdacteyiedd bizdiffeeences in t@@&dlerébddf’ﬁaﬁﬁnces of the

987; Conputer Anal¥5|s of Seq uence Dat a,

stmctga,l gfqencodlmg for theprgtetp, qrmay lnPLP v&dlffegagtlal Spﬁﬁl&ﬁ gr post-

tranletrx(?rﬁ mof¥ati6h S Qriak@Uso 1ﬁﬂqd§8 Qél@t@ﬁ PrAB Bavirsg fiblstaRfially the
i bskov, M and Devereux, J.. eds., M Stocgkﬁn Pr ess,

same RisipafoR et bt REISAZR m%ﬁﬁwy%w&wsw% ed atispmgan
produlcl § Midrdty h&\flng kil eA8r rﬁMlnBFet é’fﬁi‘ﬁe aS RIS G ohd) Aklétitns, AWditions, or
are not to, those disclosed in Carillo, H.
replacements. prhese v@antsmqmlgclyn@yp intejaligt(h.one4n vgmqlgor(q_g'ggyre of the
amm(M?%H? d.\t ap@iﬁﬁ?a% WHE thbh%ér@é?fjoﬁldmécﬁ'kértdd @hfino acid residue

avai | ut er prograns.
(prefepatly srcpesprnmmracm rsgidam #nst swsh subssiteted apmpacid residue may or

may dl BB 5ht ¥n@c{2fifi%r¥ﬂmé géﬁétbé c&@% 6 wpmsmuﬁ%@%r et Mo acids

ut "are no program package, Dever eux,
are deleted &forrathe peplid¢ er profwn,dy (9 oea e WhichX{rE)or I8&E amino acids are

addecéﬂ%)gt}%é1 b&%?ﬁt@%ﬂ& pg&éﬁx?&?&v?ﬁ%gﬁ@@%%@ ‘BF B{S’i“gﬁf the-anfiho acid
resxdudsl;ii,ﬂ?ihdxgms@s.txtt&he gﬂ),uppoxt (ivae onlegr whlchfthémqugn pelypeptide is fused with
simlarit

bet ween two ners
anothﬁbﬁc%mtgng SHchasa Céainbpoge e&% Fl-gsl')alf-l?{:e gﬁg?]gza ypt]de (for
exampRf ﬁ@ll%tih Rnki Ig%wb% of @ﬁﬁd&x’icﬂd widch efecidditiczial emind ah:@ds are fused to
maxi gﬁ E015|ble bet ween t he two qﬂé hi
the e POREPPErSEN L ATy STy CRETRE PO PSAHERES JPish is
empl%d&bf pinetcatDnid? thamanird folgpegtidesdr alpiehasorrofii sda@ence. A
(‘honol ogous) positions.
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[0049] The term "percent honol ogy" refers to the
extent of am no acid sequence identity between
w@oedoypesibs des. The honol ogy between any two  PCT/US2007/004510

pol ypeptides is a direct function of the total nunber

of matching am no acids at a given position in either

sequence, e.g., if halfof the total nunber of am no

acids in either of the sequences are the sane then the

two sequences are said to exhibit 50% honol ogy. [0050]
variartf th€pllypéptRIg R dlso boa aangally edttrisievariamt swoh'asvdeiturally

referri.ng to polypeptides refers to ol ypepti de
OCCUWHBGHFH%yafF"é’E:a‘?‘ﬁY E@@ b eyt ﬁb{sglahgﬂ@%?% o5 paturally. All such
variahtd AEth@atve A8 debinted @etwiiehiAthaiddpk of ayBIaps irtie art.

Thus, an anal og i ncludes a precursgr protein that can
[007He adihp PabeaPisFsand sheplyBrcletiidep ob terRigtenh FyyeRtiqp are preferably
provi?@cf i Aisb Rt BHHCA AR R 6E bﬁﬁﬁ&ﬂdjl'i&m%éln}éﬁf.pﬂ"h@?oy des and

ragnent, analog, or derivative of the po gep i de may

polyriveleotides in ogtthioHinstarces rarereaS@PO‘%’wramtrl@Sbg ‘@Puss. @t least 98%

ure %lgg?feiagttgg%i Wt h a conserved or non-conserved am no
pure. Qe Pd Fesi dubs and such amino acid residues may or may

[0072]0t Hctitren Gidlatedhureaesithy the meatermalds Femaexsddiorn its priginal or native
.ones | ich . .t ' i . '

o 6 R 0 B 0585 PR

naturpldy-ppapting eolynutlastide ov pdlypeptidepoesant isadivieg animal is not isolated,

ol yet hyl en l,yvcol to increase .t alf-lLife of
bur oSl st R ol e SERFhd By ined i Rl ffm some or
all ofaké déeﬁitﬁlgfmaeda]& én tHeenapohypafeim,deisslatdd. doraxaingleahn “isolated

pept.ide or g .sequence as L yhi stidipe t ich
ool Keitpregiiea 1o RG4St ADASocn gy o ARt apded
optiohfI®y H6REHIEYyniHetit Sdh-natla of 4l6g8ENudeottitdadgs , ARisolated nucleic

erivatives_are deened to.be vvith&?n t he .sc of the

d
acid f5p@IBEHn (U DFPI A8 PRSI DRARAY be ompHETdicedy more segments

of cUWA?’ %Bh‘éhﬁ@bl\d@ of SPHBARED Bl ard @sifbined Wikhaariohgtira®s; dipid, protein or
unaltered in the sanme position of two or ngre rel ated

othergnefarials e Sughepolynudpeiides gouldde rageal a Yestorand/or spch plxpyrleotides

or poﬁgﬁgﬁaé@e&)uﬂ Be f)&h‘@ 8€a b&RbodHisn, GRASEN\WRAsARRA 48 thal B vector or
rel ated sequences than residues appearing el sewhere in

composionds nehrastof the eBvirormesns i whirdt i infonad in priureg Similarly, the term
) - PO YR ! _
subﬁ%&é%{ﬂ??gﬁﬁeh IF%?J% 2@5 fg%g%rfzegwﬁicﬂrﬂag 'bga{]fepfa%p(gxi dtR&wide removed,

res ferent polynucleotides .
througbdwmespotedventiongaah the nemedipteorthemiieal ghvirengnesrityn which it occurs in

Natuge(?réu\ﬁ%gn{iélg%grrﬂt?%cg&ggﬁéﬁde?é?%&l?ﬁ aﬁm om or produced by

correspon rom whi is transcrl%ed.
any afANinctmer of sgebnigses and proc&ivtes gemerally kutown inithe fiplden

B e R
of a irti1er (RNPpepeide en pelypefididts dh acampler dapandmbbdinidme, specific activity
M TEN  S T T PE —
of tofall p6lypeptidesiti e SfinglelC Dlamghar enedoaliraentpspegifiepiciidtity isexpressed as
the rgt%{ﬂr%eg}rwggé tl-ise%gglgﬁenstggﬂggig g}%ztgggrebgo &Ip%%&is,e a}g@ﬂ&fm%grg;egterét?& of total
polyRptidBUPLAALAtEH mEMbEY Mclude dublRiea®i lighifed36 @RIy sig centrifugation, and

colurggfqg{rq%ggrgg&qqrchr?i%H%?l rll Czltrg Q{reglqgﬁ?@%g BIq%{:‘gglrgsn t%/ t?ngse of skill in the

art. SEJYGNCLo S| $991 P RABLAPSLHiBEhdrhabaRR aPBioteindih the milk of
conplenent ary pol ynucl eot i de
transgenic dairy animals," BioPharm 10(6): 34-38.
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sequence) but which differs fromDNA or RNA in, for
exanpl e, the possession of an unusual or non-natural
whame/oes19an al tered backbone. See for exanpl e, PUNURBENTI004510
et al., Chem cal Reviews 90, 543-584, (1990). [0055] A
"codi ng sequence" or a sequence "encodi ng" an
expressi on product, such as an RNA, pol ypeptide, or
protein, is a nucleotide sequence that, when
expressed, results in the production of that RNA,
(00740 YRtaEmke, substaptiaityepure’ (mctj isolaady are)not intmqedtth exclude mixtures

of pol¥rﬂ.§i o Ifaggregct ?ﬁ%tfsi'gs g’?@%@g%a‘nfég@é%‘g%’% %octlagycf Uv?tﬁ tﬂeo r

polymi‘t%dtldeﬁlorpélypéptmsmxlaured or nucl eotide sequence is a
ion conpr|31

0075B¢" SisdeyRblne ol Tie g reberades By dtea-d iRe e ity An

of thedeQehd Abd WAVl tﬂ@lﬂ bidgény hahich @& aBedid dbsubkeg@negenerations. It is
ei ther by manual eval uyation of, the seguence.b

undersigqd tretrall progsey sy, no be IFnEthsnedp dBLVAR s PR B aputations.

In the %ﬁﬁ@@ﬁ{ B raBH gl RN rblog6ad hiRileit %blﬂ%e?jléﬂéél tHoIBcAGBfedsSto a
AST (Basic Local Al i gnnent Search Tool ; Altschul, S

prokaifyotic et ed{aryot‘ljc cell\isig., tBictsrial oells suglyas Elgoll vea3 g5 ils, gpammalian

cells, Q\Lxg&) c%’ﬂw ?) RinidH QiR Baﬁ%l?%@eﬂs [aglgﬁmece‘@&@) divRdhdr tocated in
portl on nucl eot i de sequence

vitro c:romgrvlos &For emmgh, béstend n@equ@né‘eaxmtrermmqb&amg?msms that are

capabie o“:ﬂeP ééu%E %/ cBfls i b%tlgcaaelqlﬂlci tEé!ﬁg@lgl: anrﬁﬁg rfﬁﬁt cell can be used as

the sequence artisan, hav
a reclplhxet foemaftots vettor Iaad/sequnsseg aketeropegaue aupleiceioid Clm?ged by a
now use all or a substantial portion of the disclosed
'sequences for purposes known to those skilled in this
[0076]ir t . GEfaIGhethBnfdrekpressging esd recavering fssignpracinfprodnced by a

{ gonycl eoti de bui.l. dj.ng bl ocks . that, are c
mamrggahed oy S AF PG B0 P SR i U RIRpt pgineered
Proteihfh Mainmamﬁ‘ﬁ@elb@hltdﬂenilﬁnmwﬁkﬁiiﬂglﬁeérit@ﬁ?&dc@m and Practice,

annealed to form t_ar hen . .
Cletaghpoets b AR Teh AT o o bt B pisuey g gecovein
protein cedbla b%)ﬁfétrfféﬁﬂsle@ﬂ is pr@SxdE@ ba! R4 ekinples Seissingtmeafer al.,

means that the conponent nucl eofides were

“Purifientiont9lt otet-Progheadhprolmm fapm th SR SIS SymPRA (Lonipg PiJaxpression
Syste&@yzrhﬁeém‘aﬁ N@ldvehgchl USHES paBds 5K DY Ox @ mﬁ%’rﬁ@ P&Es 1995).

automat ed chem cal synthesis can be perfornmed
Trans§ormatipn of insapieaello And pradueiomed Spreeappwpethiﬁéémrﬁ@sls disclosed by

Guarlﬁ‘g %Pﬁld ey %Q?%% Q% ;W'lg@og@glc%oﬁ W hHo4/864é rMQfHoHEr?Ar 1solatmg

8xpress ptim zation of nucleotid
reconﬂ:enpm poxeins froad A datulovicussosism mabodesqmi@dms&caeqdpon (ed.),

“Bacxill_os} r&sk I*'J)f;LrFQm(ﬁ{ f’llo%%lsaﬂ%@ﬁ and Pg&% idck %9530@1‘1’ oftd embodiment, the

ene expressi on on’ usage iI's bi ased
polyptcpmhasdxf tlnd]mwenmrdmsbeffaapmss@ lkﬁyng mbatideyirusmxpegsaionispigiem (see,

Lok ] LR GRIBRReR oD 0 e lo ARl NRYly SUES, 5 Laboraory
Manua¥’, ORiellglet el (Iﬁdwbw H Géreetham exﬁdsCsrrtptann Mew [Yairk, laﬁ9i2d

US4 é@gﬁ%ﬁ%ﬂo ﬁ%g@gﬁ)ﬁ) a%% ce}gfnzllg{ re?érgrtlceé 1§ its e'?xﬂ‘quj A addition,
the M¥EXBACEN). camibla‘t@ b&diﬂ\tb\l‘igxs(eapre@siﬁﬁ eybtﬂg (hmﬂn@gmesan tfbweexample,

codi ng sequence. " Nailve gene" refers to a gene as
be usedfprproductign in Mseeurellts own regul atory sequences.

[0077] Chi MBE pElypepiidesVT theprie SRt irveBOGIS LAISIS b &dobdted bp emplyitation of
gene or a construct not

pamquéagma%vsﬁ i eéé'alpl?g"g@agéﬁe @le?ﬂgi?'? agsgrption ( R4

chromatography can be used to purify histidine-rich proteins, including those comprising

vector,
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not found together in nature. Accordingly, a chineric
gene or chineric construct may conprise regul atory
waeguessies and codi ng sequences that are deri vedr/U/BImT/004510

di fferent sources, or regulatory sequences and codi ng
sequences derived fromthe sane source, but arranged

in a manner different than that found in nature.
"Endogenous gene" refers to a native gene inits

natural location in the genone of an organism A

polyhlsharxei@"s Ryéafly, mefebisstinsbchurgpeineitindivateot mekdl yorisogrfdrm a chelate

(Sulkq%gi h’gliﬁag?ﬂ ni 6%9%3t(11 %ﬁ,}g hgie's%ldé%}rgﬁb%r%?eg%ée@lggé Q(?sorbed to this

matri¥ Wﬁhrdlﬁ'@mﬁgﬁiﬂﬂﬁ&l@eﬂq&ndﬁ@ﬁf;bﬁdhé ﬂlb&l ammdmrtd will be eluted by

organi sm or chi enes. ene"
compgtpf.a\fe glution, é(é\ﬁenqﬁn&sdﬁ%g)a UF(“.]P%St{Oll]‘lg ggﬁgﬁ% agipt% s Gt fEthods of
pur1ﬁ&{tﬁﬁqﬁaﬁwbhﬁﬂcﬁfo@ﬁﬁt&ﬁ&}syl[a&@@ﬂ)tem?&@qEc’ﬁrﬁﬁﬁﬁmty chromatography
sequences” refer to nucleotide se uences | ocat e

and iopy RSN PEAMBRETIA (Vb AL o0 IR ERZg ol 182:529 (1990)).

Wlthlqg%ﬁEBM$o?lm@% “STORH e SEAL 8FEESH offhe pohPbhige of interest and
sequence, whi ch influence the transcription,

an affpitcieg §¢-8g maltose-hisiding protei, anrigmmynogiahylis ofmin) may be

conﬁﬁﬁ&@%éq&ﬁﬂm? afgguence. Regul atory sequences may

€ pro ers, translation | eader sequences,
[0078] nt r Host, celin of Pl ipversiop caniberused togathoflofor dbelasgr-eeale production

of Ro& 886(813 tl% %e‘f‘&ﬂ& %elﬁ%gyg{b% mraeJu%&e c‘ﬁ]tul:em%m and the desired

es requi Fed gene transcription plu
polypepiideprodatts aedsd)lateldefgmh aluaacetlheorrfmre the mgfivghin which the Cells are

grow%,gh%fspfxg{f{cggo? %12 %bodg kIlh yv% %Vﬁeepr? &8 nécfnglent?oq}%] @Hl%?n%aphlc
methdsdsaﬂslodingtxmurfoaﬁhﬁr)sdﬁaﬂatdgmpmgl mnanasdfmehhimatography,

. th | at .
ryaphiic Sori e GRS Gt SOt OB s sagtosion
filtra@Sis Al ofdIGIeS5hangé clirbmafygeapliye highfpoéssavediqlic phxtohﬁltography

cont r ol sequences that are |tabl or
(HPLEG, rev s B prorkhe Tsg Pepemesh P Qf;fg'r'g'kf b nclude those
methé(fsqd\}ﬁ&@ﬁ th@H%léd&ir@t‘éﬁpﬁféxbfe@%d%dﬁiuh@ied Ebl K%M@ﬁ ip€otein having a
utilize pronoters, enhancers,

specxﬁg pa}ga}pé)ﬁi// |05 £hejating @%ﬂtg thqt mg];gmﬁddmﬁ g?ecx fcetpxépgxgt%rtger or

agent! UHGRIIFLR pPRIHERRGDCARARH € Gl PR IdeSIdd PBtdifl®r can be left as an
expressi on of a codi ng sequence or functional RNA

In
intactfusienarotein. (Jdavage of darciisionjcompongntdaaprodycea firghek e desired
e}ga%{g? 8 rSRIULS A6 & r&RNTrIhScIeh bduBs.
proteff tF%tﬁé%Srggsj%cﬁeém el ementrs t he %t tvea%Egylﬁerrent s
[0079f t edThe ¢droy Fiadinn @’ resers ham agifisial A@Y&léqulmj lapd t@ fractions or
proces?c@qg{}co%aur kaﬁhﬁ ﬁ%xﬁg i 9&/11%%%%9 Cfn Jih‘@%rﬁ?&mﬁ&ﬁtm&f\@e but are
er acti be an 1 nnate el enent of
not hpmcrmo gestonbes alndtceh @hbgwas'l"h;l terme fin vingereferd ta theanahiirak e
reSS|onI
envisgp B G Bl S E ol DU TGUFPRER b Shilafpempg in @ naturs
envirbnmenta nati ve gene, or be conposed of different
l e ts riv fromdi.fferent Rromot er s f,oun n .
1008, Liide R AR ER QDL B ird dhing cets
(cultired oely) Snd kel awtsdackkdipohueieal basets I<E>kalm;des of ¢edils cantemplated

for 1dt§gﬁ ?ﬁllélg%eﬁrn?sr t&,lﬁgwpgo ]]taegs ngfgrlxrg%rgﬁ%%?lyge b%)t( Ili?nnlte%fto acalvarial
cells HstdoBIBRY osttIs, hoslrveyteqana Ypluri;fotdriﬂ pfeeafon Sellst, Such as
ifferent environnental condjtions.

multlps?ﬁbho%‘amgwssé‘eﬂ@h eells: Snepifie %mmr-’a w?eaeﬂg'emﬁ‘e%&f‘é’?last

precur@rae8dind® Mesideaat3ah-121 , a0t 1) M@ 36508, @PUS icBlté, WHER 106 cells,
pol yadenyl at i on recogn|t|on sequences and ot her
sequences
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encodi ng regul atory signals capable of affecting raRNA
processi ng or gene expression. The pol yadenyl ati on
wakgnabsivgs usual |y characterized by affecting PeEUS2007/004510

addi ti on of pol yadenylic acid tracts to the 3' end of
the nmRNA precursor. [0064] The "translation | eader
sequence" refers to a nucl eotide sequence | ocated
bet ween the pronoter sequence of a gene and the coding
sequence. The transl ation | eader sequence i s present

ROS 1728 Relld, $aDB-peelte asd therifdAhatpst pasvidedf intthecatalog from the ATCC

transl ation st se enc e, tr | a | ea
(WO QTR 8° pigY 2 @ﬁa&%ﬁecﬂﬁe%r" BREnE Py on SK, Komm BS.
Endochhalafggr i, 4159211801& 1 ﬁaramvmyrmrsmmm, Kbmm BS., J Bone

i BB RSBt eSS g 5 Lo .

Komni B%Qfﬁtﬂélﬁlamh&nsw WHe8-TRIC ¥18J9€7) abdind PYgRBRIm BS.[Bate, 25, 535-43
function of one is affected by the other. For

(1999)a>8aa¢preePVhl Bl &s Kiogmp 5. aﬁrrdpényomgﬁkéa%a@ﬁ 2451, (1999),
Prmceclgldb'ager?on o%@@%m@?eénﬁ it Sarf AP AL R &S, Q&flﬁé:PVnKohﬁﬁ BS, J Cell

press codi ig sequence (|.e., thai the
Biochem¢IBgt 2det{li€2@® )i Thempshodsins the presentiiprenganmaysisq by performed
usin ce&Q$e% npter). Coding sequences can be operatively
e & Fegul at ory sequences in sense or antisense
[0081Dr i eFheateiroriexfhssioresystenpt rofiars &y a bpwicallagd cpmpayifle vector under

L

the vettoaafd intpdducédines thettmst ¢edl. m’,mdumm expeashibn sgstéme incRE E. coli host

cells qﬂﬁéﬁaspﬂ S\%ﬁ&?% ?r%gt&qstfquga%rgl F%‘:P vzrtcz)lfs (\:rgct ar?'ci3 %ﬁ&%aehan host

ceusdaamwcgﬁsthe DNA sequence, it is referred to as the
mar y transcrlpt or i

10082, | S HTPBRR L U RHOCRT FRIRETT OIS 3Ffig B e it the genome

ofa h@§t'dﬂ§ffn\fsrﬁ f:%@@lﬁﬁg 23! éﬂ’édcélﬁy §t€$le hflegitdrtea Hdshergamiss@ontaining the
RNA. “"Messen ﬁi refers to the RNA that is
transfofrpeshaiclein ae gzi‘?f‘d‘t% rrratfe gRd % r%ﬁ?é%%&l&d‘)ﬁgﬁ{"ams

[0083?OI ypﬁ@@e‘nqe'dlffé‘r%te'f RE&E o havifg 8 audréntsdhaAldéée dr BMAtion from the
I's conpl enentary to and derived from nmRNA

originaBops of tivnas cetellss This, ddiffapntiation’s isrthp pracsas orjast pf ¢jfferentiating.
(00847 he t ﬁﬁﬁ“&rﬁ”%s&%nﬁ@hxﬁﬁre%m'%?&s {dhe p?ooQQA ¥RgRth dQell develops

t1sense RNA" refers to an RNA
speclatlxzad Sendtions threg maturatigr stesn astgoblastgell. Gistoghlast diffegentiation

t
may uelcff(\ reérge?ééﬁé@#lyst e{a?i?sagltﬁ'ng&et%%r ggeg;blﬁj‘%qe é&@&cr?m: Rk Ratd?€ osteocyte
stageﬁ(ﬂcﬁl?nd)ﬁ&l memscandlfhvdrnhec?eﬁu 19y - k54 f(@P@2)e Biein qtred. Endocrine

Rev1e6va§ A %?Erlﬁi i§6’331 ?ndaﬂaglgf Lrst‘%‘ﬁ%%l%d‘ﬁ&n*?&e‘é‘stsh4ﬁ“¥09 (1999)).

I'c nuc e sequence, 1.é€
(0085}’ nThe con I]:golsfeqamnb esfer3'to rlimgromh ngd g@@uetmneof similar cells.

SN N T —
Such abma%%drhﬂér ¢amyinvidlve e phyaieal amgdralnud: ayetellhasa lamel of

IuIar processe 006 .
particulsy gPuelogieal FREPR ot ARG e CFI BE Pestmisil Cajoghfagtc phenotype
mclu@&“e‘*ﬂ%sﬁbh%s@&erﬂ&ﬂ&ﬁe( piciYs ichab bbsessrifNfarteriptied factor

fromthe nucleic acid fragnent of the invent.
Chfa b tppeoheqliage e alinPhoBIaSE PYOSASITH EPE ROBE SHRROFiR: o

(0087 POlASRRRA hé&%m tH et @B Phrkiet'| @N'inteRLBAS pidteihiitrefer to a
production of antisense R ranscrlp, capabl e oI
moleeulp pa}e@gq ﬁ@bmﬁ)@g@;@mhgggyo&m:ule with specificity, as Tor example, an antigen

and an antigen-specific antibody or an enzyme and its inhibitor. Binding partners may
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of the target protein. [0068] "Overexpression" refers
to the production of a gene product in an organism
wo baw/ogsieeeds | evel s of production in normal OPCT/US2007/004510

non-transformed organi snms. "Suppression” refers to

suppressi ng the expression of foreign or endogenous

genes or RNA transcripts. [0069] "Altered | evel s"

refers to the production of gene product(s) in

organi sns in anounts or proportions that differ from
mcludeh fdr exbmiply, bidtinednovidih oa ssémavidih, dg@and prgein A, receptor-ligand

Over expressi.on of the i de of ent "
couples, pEInGRTOTHE MiRFaghialh, HLB19 Péﬁ@@ﬂww polyBglREAS dfandy The term
bmdu?é“bdi‘ﬁfek’cmﬁ? ARo0QEfet b PElypeptiden Iipids; Tsmlaﬂ midle@lled, b€ nucleic acids that

codi ng reglon IS operatively Ilnke ﬂ% ronD er
bind @MF%‘WI & |Ae“c}tai“ﬁ§1 ‘%Qﬁr‘%@gﬁcﬁﬂ“ Ft“éFeﬁé B¢ apd adiipdjpg partner
can rdaﬁlf!:ﬁ Srseleal b theréa384 85 d@dredsB@ pAabIIRY tifsk @@SinRraction forms, or an
devel opnent. For reasons of conveni ence, the chineric
increageder decregsergpneengatian plkinasealindingnaraer gaNEt o For example, Rorl
or Rof Q%&‘&@ﬁn aPBfhdlWARR §ﬁ&hé%}o{eﬁﬁgﬁﬁol§ﬁﬁﬁﬁe @AY feheN h\‘.Sﬁ‘xplex that may
e same genes codi ng sequences encodi ng
resulttin aresiaitatipeiRarl s Rera 8¢ dl . si gnal s may al so be
rov T
ousf, 1y AN G 508 B TS s propate an
extraceildbr signa¥ thooughtthe eell) sreen berpr todhecome aplintsavetulae engoals This signal
onpri si.n |
can thgggg ruEC q g‘gﬂﬁgﬁ%%}) etec g%S{E% L#(})%g%&@%ﬁ?ercuﬁlg .H(?Jlb{d in signal
transdhicioniptboesses anayi ke tdeq:moudamitnqmpmenthlepmm tbdosihakinasdsl
R ) N
cell ttpit esganieratly dhlaencpdrizedibgt thesdtianive biradinigof 4 spesificatsfante.y

ansform se t and propagate host cel.ls containi .
E¥eRiEs By el uchrf BEPROBME prRIEE BoimBRES P Hodnsmitters,
antlgéifst ¢ciapleiiehl fragrientt @ad ghintfolbBhli dsfvedlEa cyitoysiepriadedctptors for
transformation events will result in different levels
Sw“”éﬁ@“ﬁﬁ??%rns of expression, Jones et al., EMBO J., 4,
[0090221 Fhe el “rhd8BM:? rddersAb MR fppRissidh; enhM@éem&ﬂ Nor 1nduct10n ofa
netics, 218, 78-86, (1989), anq thus that nultiple
functiope K05 e¥araplepemedyladenscon el aign” 1of 5Bt SFRTCISi % fers to a change in
the aéiliv'ﬁ?lo@W gafle ! Modd@sionSt eRPREQSH cAincRItR! b@ns nBalihRENt0, gene
screeni ng nay be acconplished by sout her n
activatieal apdigene fepmpgsionn o Mediacaan| papigtes lserriRreionediefy onditions,
or agifts Whidh 195rehmm@é§9%%16§icamlvﬁ?'o? aQroR1OER}yine, inhibitor,
expr essi on henotypi ¢ anal ysis 0070] Thé terns
signal transduerr, regeptoy Aranserinsionragtivator, ¢oviagtontand rﬁhe bike.t Fis change in
f r
actlv%“ginel')eaasrf;\e peag% ﬂlaﬁgc?%sggg glrlnﬁ\fg gﬁﬂglgfi?&)mﬁgrtg{mkﬁﬁﬁgrg and/or
mRNAuer motenrdéwddaamnnwhm rday ingotri ¢arrdspornd topatuiincicasrsor dncrease in

. et i I
biolof AN, SheiGhnd e Rl i uyhl 6 RSN WonHellymence of o
specifin dvay,rmhb tab actRationwlf asignab trafﬂducieommlhway wad/oamtay fogymanifest
1 refer (Pgl eptides that differ froma reference
only IMAAPENL e P heral Iy, the differences between the
[0091j0! ypepUdukied duaivitg! fdfersso hny activil, emiditiae gliseasseorf phenotype that is

moadfie by olREeHY Rt TR e ot eaaanR B GF A ed by

affecﬁx@é fle@0aerfatioh D€ bmglazgty ative lcpk@stm ¥.g5 by rlag:ﬂa@r«gee)qirbsslon or
i n sone reg |ons | entlca va
dearahan. on ey A6 BBHTG6" PRPERRF R EEPC] S5 Eafir, through inhibition,

activiiRAL BiHdehg) ¥r RIEase lof Babserafel) RividifidatibA RRherteffi¢MYSor structurally, or
addi tions, fusions and truncations that may be

conservative or
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non- conservative and may be present in any
conbi nation. For exanple, variants may be those in
wokiocloses/eral , for instance from50 to 30, frpoT/BS200D004510

20, from20 to 10, from10 to 5, from5 to 3, from3

to 2, from2 to 1 or 1 amno acids are inserted,

substituted, or deleted, in any conbination.

Additionally, a variant nmay be a fragnent of a

pol ypeptide of the invention that differs froma
by direct be irelicet iptsirgqyimptwhieh swgiavelve pgdivensidadptr t er t han

he N ..
[0092‘t nt eﬁga l%gf erteﬁe?gﬁe%&%geﬁglﬁl?t %&r?%e%g&ﬁ{gﬁ{alﬂ ggag?emﬁc activity,
such ak bupt firontieh soRonololatete tacnycﬂsque pﬁqr gwamplecen agan ithes modulates
bone fg%%gtnt | 3%5%1 %Q’B{l 1nc ezbseggr g&reasg%r ong r‘?ﬁaﬁ%ﬁt '"l.\ﬂet&fodulator 18

P ECTTSur prote

mtend@@fb bsmpide an@rtdbdx;imymd egy agpibodly, srhall prodmmts pepqncln' bhgcppeptlde
produce.an active mature pol ypepti de. These

POIYP‘?Pé‘rdFa‘?Ft%mWh%/ be allelic variations characterized by

(0093 f fnQRteseIl RefeReoniibhiiod Bd?m%ﬁﬁkt&&ﬂﬂﬁs ist¥petibBzed for antlbody

structural gene caoding faq r ma v
(immygogtabulip) pra%ugtpqq cPlagnwele? fakdoted i petitherdl Hod8. They
compx‘f@dﬂrc‘;rh Q)ai%%‘ 2.8986f etond nsrd v Ghitd R eR coehtaVRturp r}ﬂﬁsﬁidbe]]s are

havi ng substantially the sang_bi ol ogi cal act|V|(§jl
often oYl aF FECSAPEITBC AL B (S p d BF SCICHH S CoRFINTIG &n Biaidi shae.
[0094gan ﬂ{ Hi ®shati 'rrﬁﬂééll@""%fé?gtosd %tﬁetﬁrorrﬂdhirhlw Scctftin®chemical
stitutions, deletions, ‘additions,_ or
compouggl, auem*;m® a prRptide ovahgfamc},eqﬁiﬁy thai naycRptionallwbe derivatized,
' I

L e R S
organicpbiofrang@riv edinenganic earnpbunds pHieighef pagral g5y §hegiic origin. Suc

ved aning a ' o
small g}ﬁq%c&liegcrpaay &2 éie%tlrzﬁgj geHR)er l?s@é&gﬁi Ug%%g%gg&%g}er derivatized
to facilitete deliedryc code, or (| i) one in which one or nore

[0095gm n.gf’ ?1§:ei Y égiglg h\%ﬁl i eigﬁwfééegfn ﬁ%?ﬁ 48 SR 9 ge%t ?k[aé l%cR\tcgé r%nhances,

promcﬁé’tﬁ&dmbﬁa&d%& fpetifipaptivity sach ps bémi formatior; iov Roo tm)lccmle
whi ch one or nore of the ami no acid residues include a
expressiffst i t uent group, or (v) one in which the mature

[0096P0| YASRtédieeréin the!Gefl "MHibité o Nesprasess) eefotk, to&mg Iaga:st that inhibits,

onpound to increase the half-life of the e
SUppI‘?SfS%ﬁ- rg;{s#ﬁf @I‘ 6!]69%%8%(5 gf:&}%l&r )suc ?S l(({ne)foaﬁgtl(?rh or ﬁor
molecti¥l &lpreddpnaddi tional amino acids are fused to the

mat ure pol ypeptide such as a |eader or secretor

(00974 o qués secdReraing tig et casgfRt cOf 1eSt aBpl o YRdErsfip AnY cmpound or

molediid ihfa{ b bR Restdd. tﬂf‘;&nfﬁi&%ﬁag@ﬂismﬁg bl‘égcr@ inv@nH b6 ol edy but are not
proteli n sequence. Avariant of the pepti de may als

limitelo aepadesr staly medecyles; and angibodics. ﬁgéﬁ sgan fe pandeptly |S9~le°t°d or
ratlon9ﬁ§ gél&:t@@ o?hés@éﬁe@l y.< ﬁs%ﬁtheré?ﬁ dnt ag@ﬁty isR8iddo YoM aAdbmly Slected"

known t® occur naturally. such variants

whenaﬂeef amﬁ isathoven »andorabewﬁbowtcvon@dmmm tfw speifig infpractipn between the

L [ O \ £ 1686 "ft®nall
s SR S oSt sl ATRLATOR b GER 958 8 b,
selectpd ef deagleﬁ"pwhm thechgemt isnhossoloataombri-mndpmdnasisvdyiclptakes into

led.to ho e| t The [

accoBb 5 ARET BT R PR CEeiP e 1350 ARE e 1B Epound or iy pror the
confopiiiion Ai cdnfasionsih her agentd adtmst 98% pure, or at

| east, 99% pur e. sol at ed'
(0098 o At Btvir, tedigs ot s Fersp g g BoRip piibeute or an
immuABlugi @NiFRRtivé fodiion thereoM@ig)r itigenbirdimgiportiony. The axmbody be

natural ly occurring). Therefore, a naturally-occurring

pol ynucl eoti de or pol ypeptide present in a living

animal is not isolated,
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but the sanme pol ynucl eoti de or pol ypepti de, separated
by human intervention fromsone or all of the
wa@o@iossipsrg materials in the natural system iBCT/US2007/004510

i sol ated. For exanple, an "isolated nucleic acid

fragment” is a polynmer of RNA or DNA that is single-

or doubl e-stranded, optionally containing synthetic,

non-natural or altered nucleotide bases. An isol ated

nucleic acid fragment in the formof a polynmer of DNA
naturdIByprbéucedrop wisdly G}fpaﬁwlycnynﬂ‘ianeallse@ﬁdm@ & xaodples, of
) enom ¢ DNA or s etic ned .w,t ,
immuBSga AR P ot TGRSR ORI BOREAAIRUPE @b &y, nd Flab)
fragmRRisYWRIER €4 bel g&le‘f:zﬁbldl Hy b&apﬁ@&h@ﬁmﬁ:»dd@eﬁlﬂf ametifyaie sidh s pepsin.

ol nucleotld des .cou
All df‘dtyﬁ%&%% thergRf W ;%Fqu Bk ic P %bﬂ‘l et 2150, H}?fi‘%fééﬂwhe term.
The t&in ABOrS hfplotein Bhvih ratblﬁkfm% B8meMWhiRRIERémbloghtl silargely
it is found i'n nature. |n1 ar the term
homolagels taan immpyoglobylin 'éladlr\gébgrasn t Shesedupieing ey, beggrivgd from
natur%ﬁ%ﬁu&@? r ?SHF})’ SLRRLIRS syRtReLYN S o(‘lﬁ{:@y eAln ahibsdyHhay B Rdnoclonal
I nt erveént fromthé i mmediate chem cal environnent
or polyalonal. cFhd antibedyimzyi be sNaember ofuysmapmagloplielass, ippluding any
e S .
or R AE 1) 1ELEAIGEE LS ) VALl G s o
are gqmetxwdm@gegeméreairbgpnknmthﬂn the field. [0073] The
[0099;6r ml‘h {’é:rnlnf‘laﬁﬁfa&gpfra%rﬁgrﬁr’ ?ef%% tb% %Qﬁ{: g/et Saﬂﬁﬁbé)‘ &/hxch is less
y or conc tlcu pol ypept
than fatl- 1pmgtyp Eptfexibly, ihe antibadyp fregment mmnmtﬂwt armgnlﬁcant protlon of the
RBP4 5 BRSSO BRI e, b
are nérQigiedd tbaFatg Fabf, R(ath’ 3, s¢iod, Feeddivaiiabadyt wed BEdififagmentsn The

w5t SRS e i e HPAFRRE e my

be en@ﬁhéﬁlﬁﬂyloﬁi cehéfiitalli pradueed by fiagmentatibn béha Iintact antibody, or it may be
peptide. Purification methods |nclude but are ?t .

reconrhlmrtﬂdcpr%uqyriafr% pgeng eptading BaPrk! 2aiRpdysieannee. Altermatively,

the arﬁfﬂoﬁmgﬁfeﬁpﬁ‘ﬁy%@Wl?@%nﬂl‘l}'c@n&%ﬁcéﬂ@ ﬂ)rohﬁl&\&ﬂ The antibody

procedures to those of skill _in the art. See,
fragmeplimgy eptigpallyilery singlschaincantibady fragmspty aﬂmfeétmlbébe fragment
may cEU r?s'e'?ﬁulhglet&gxﬂyvl/%cpgretlfﬁga S tfer Ik stk '8 @isulfide linkages or
)Pharm 1 -38.[0074] The terns substantlally
other mnre staahdmkuag@s afkaifragmentmeay 3lpe eptipnally beadmpltigrolecular complex.
A ﬁmrsalgltxéi LGibSdy %&i@rﬂ%@l %i)i@@ﬁy &m Héé’aﬁqp:fs{ g&ﬁ;t Wolathino acids and

st ances t are no asSoCl a ed W th
more pmlydbt\hrébttqrmmsem‘t lgnst ahoaip 200 eminoacids: Jn@ertﬁmodnnents the

antib(t)cia [ 1% m nqlha at leg§| olalng\g?n b:?x'aﬁw s%:él IIn %gnltér*" r%fenrga n%dxments the

AR angeab 0 ese terns so incl
antibd)d}efragrptmg!eﬂyzcaqml % I3 # sorsdhantiged- bahding sitese cﬁmgments with two
antxg%ggnng%t | slci)t(rc:l,gr)re 0parh 15':252‘ﬁ£ %‘ﬁg?léé gr%g?rﬁg%\(/eglgl ?Xcﬂ@é’en&o&merize
Ror2 Rudthaut the Sorhatidnhe moltitrexic cofnpéeo@sesm ng a heterol ogous

iLc . acid se host .cel | " refer
toor e SihaPhein FORIRES Siaer £t ans i Radefrdy consisige of only
the v@riab:fe Rght Ehﬁt_hC(N ) aﬁ&ﬁﬁtﬁablelhéeﬁzy dlliaTﬂl‘(a/T H) ?pvﬂeﬂatl)lscl;orm‘ectam to one
ce] l's, anphi. bi cells, ant, ce i ells
another by gipoBERpuge fkrce Father B Y Vo ooy 64 1oV il ggfmein. The

polypeptid € KA lnfay BroOSH vﬁﬁ@leﬂl@ﬂgth Rad @Qﬁl{p@ﬁl&ioh k@ ﬂtﬁfgcﬁ'srfﬂ@{vﬁ) vanable
organi sns that are capabl e of replicating a ce

domagips 3re brdsed WithautserAuyERTIE intrrforance. Hogically | eéa\‘feﬁ@re comprised
used as a recipient for vectors vector and/or
expressi ng a heterol ogous nucl eic acid encoded by a
vect or.
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[0076] General nethods for expressing and recovering
foreign protein produced by a mammali an cell system
wae@7p9savs ded by, for exanple, Etcheverry, "EXpcEES1007004510

of Engineered Proteins in Mammalian Cell Culture,” in
Protein Engineering: Principles and Practice, Celand
et al. (eds.), pages 163 (Wley-Liss, Inc. 1996).
St andard techni ques for recovering protein produced by
a bacterial systemis provided by, for exanple,

primafdyl @ﬁdm&rmies ofglyaine, anti Benind lesdtms:)wubfsomﬁ@iutpnmd@mé @r lysine

prtelns ElHﬁ cells,” in DNA d oning 2:
residups B{terSRATY é§§?é‘ 2nd Edition, Gover et al. (eds.),
[0010PPOEDiab8die2 al(eQifn@hd stINsv €T doynﬂameﬁls of gefbpdies typically have shorter
ransformati on of |n ect Ilsa rféi)uction.of .
peptck U HOMPROE P B iy SR § B ehT o Bh A g e P s
[00"’%}3 ah n FvYRipmde &ah afitboldy BRgpi¢ht Whithi coRsiYEd4/00646dnd one Vi,

hods for isolating reconblnan protg sfrocﬂ3 f
domaischeld membwnggpénmrgstua@s epeRp §)p RS et gl to refer to an

BisaHHAObbrid 8 s8BAIZR thé VeV mana
vagle&éngl? Y-"[?)ye%ui;a)i(one erfétzéobdl r:ent t he g:aypggt

[00103] meF(awzemgmwteam pretibodyrfeagmant gssentially SBEAlEHtp that obtained

lane

o FHRFEOAPUORTIIE0 N el ptnc-s..
The frlagbxentamyjue mlﬁantm mpduded. et al. (Eds.), W H.
[001064 es\gal-n aﬁ) rzgrrlxerr]lct: i aé%/ arnetl{g%gy Fﬁien@%s%gmla;ﬂg% Z‘%"%‘ﬁﬁf tHaP6btained by
reductioh bf ﬂie)d)lsulﬁd‘c budldizet ordhridgeh gplmgmm hmmhemgneces in the F(ab’);

b f
fragmgRt DR A BB Py S ARt bobhagen ST T
[00105P07A] Fa‘ﬁrﬁagmém ﬁzeqnt ardidode ffraghenpesentivlly aquavalénd to ganhobtained by

sy ass S Db SRS Bt me oo rogmens
may RA2E6Mbinantly bM&@e& T e Ré20g chpinysegmentief the Eab fragment if yhe Fd
hi stidine-rich proteins, including those
piececonpri si ngpol yhi stidine tags. Briefly, a gel is first
[001(%2ar GRE tebini Re Tﬂdﬂe‘?'g@ﬂé » gehadd HePéih, feferk @ MMyBgciidtltadse phenotypic
kowski , nds in Bi ochem 3:1 (,1985, %
exprersﬁlgro iscHag 19 MeRity: oFks vi§ afjreroriss egResds pardichigrlypisgful in screening to
deterﬁm{er \ivl)ﬁthésli‘ agéé;tg Sc"dva& @éléhzﬂix{% ;%‘ﬂlwﬂe PERiepOrténe ii8perably
Ion use el'uted by conpetitive
lmkedzhm pmmotbmveqthwgegwetowﬁlewnw@t WC%FPB;FE% Hsi signalige pathway.

In ceﬁgg%%x-ﬁ: aihags, a%&%gﬁa DﬂlAr &ddseatdio ﬁla'dg % WaEh the reporter gene is

atl on cos at ed gr ot el ns | ectin
ﬁmctainﬁllyl atigcheti o nrngmapmgnm dther réx'elmmg gegion of particular interest,

s 5RO B R o R s e

gened inchidt ilwiferase (LI Ngreén ﬂherep@ﬂny pepeind 6F8, - g@‘é?‘@@ﬂa@r{@AL), B-

[ ta in, an
o irisgabh APl e Ry S50 AG, GERLE
[0010AcCi |Ashate hﬁuem fthactahnmhtrea{tﬁu@ﬁe’] “teioging C.einds thefrapyierefer to
i nvention can for the
therap oS B O RSP BT B pU T g s B PR R SR Bflfiations
which @M latébeheSdél It diffb R ntiati drlidrebonedbimationg pb:hﬁorche&e ldedelopment of
vone BB BB S S 0SS AR B bgor 8 symptoms

that Wil brfdr€ 8k peRtedrteidecélsp e bofe Hiserder.t Thetegms further include
conventi onal chromat ographi c nmet hods i

amel;qqﬁgwqt}q& We @Fﬁ%ﬁ*ﬁt%ﬁ‘ﬁﬁiﬁ% PT?V§BEB$ 6$&Hprﬁqlr§9wtoms, ameliorating

or prgﬂﬁx BP0 Ged Bit SHRFbMSO,preventing or reversing
onatography, ectin affinity chromatography, size
excl usi on
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filtration, cation or anion exchange chromat ography,
hi gh pressure liquid chromat ography (HPLC), reverse
w@b@smodtPd C, and the |ike. O her nethods of PCT/US2007/004510

purification include those nethods wherein the desired
protein is expressed and purified as a fusion protein
having a specific tag, |abel, or chelating noiety that
is recogni zed by a specific binding partner or agent.
The purified protein can be cleaved to yield the

metabdls cawsds pf ogreptomsoor, (pmvebéng elf proawting bont grawthy dihus, the terms

r.ot ein. . of, the f n_co onent [ .
denorBtrahf hPagrisl SR et fal ke fn GRTRRAGH T ARbaPUREHRS. or with
the poteritid] toeddvaligssual disordesu Ftlrthémtdire, th¢ eamayeapnotizsdefined as the

. [ Q079 he.term"in vitr an arti
applichign PLrarB ol op st Lo s Tgrannelie altnBria tht Shins,
compd¥¥ifibi)to AkuBjett, br &h HolREW iifs08 BB BEN hh@ frohi 4 Subj ect who may have a
envi ronnents i nclude, byt are not 4$ted to,
i

discase, b BUBFE SRABEREEF & PESISPPRIO oY igeae with fliRurpgge to cure,

heal, 51&%1&?@&5(1@\1@ SRt FRRUISNAmERordte, irdproRd bﬁﬁffe(ﬁrth@dﬁ@isb) the symptoms
and tO processes or reacti on that occur wthi

a
of disepse or Hic rpdispotitiemioward dpojseTHys yhes TR G "ﬂ?ff’fépﬁ‘pﬂ"é%?ﬁt" refers
to an)J ﬁx F{AB&@{()}' Mblhgncﬂ?&f LbEBACds Thatiabdists %S tHRArdath bt of a disease, e.g.,

ture cell lysates, including nuclear
mOdul?XQ&‘H@?@“EX‘EWﬁF@éY elf inda¢esgiewdhrnefpraatap. fAgcordingly, a therapeutic

agent ilﬂcg‘{&iééf W19 n80ER1Ea 1) %aﬂ?lg(ﬂkagt?s ?Ql%\?décs OJI'H%HQ:Q ribozymes and

_ but are not arial cells,
antlseosdel@gﬁrwsbstldmteocl asts, chondrocytes, and

[0010§Lur Jl"f?eg)r Qutticp rg%ﬁt%r%%raé&ltic < Xl’@%@ﬁloﬂ§ In{gél atl#oo?lt:ﬁlrdg an Bfpound in a

rrow s exa ost eobl as
pharnamelumilgcabbamblp ﬁauutl@t)preeeitk ahd/nes%dum thel eyiwpRTi8- & B particular

dlsean7%r gx%rgp € Sa t%grg&gtgz %Oé'xlufom 1on raa)?ﬁ/Rl %g&nn{cr%u?&%omposmon that
preveﬁfs&‘ﬁﬂdﬁ fedudes e syaipaimgof & bdsnd fetatATGSorddD B 18 dB&bplated that the

HOB cel.l. lines descri n_Bodine PV, Ver.no
therapgutic RRRRPBEON CEMERIFITLIEG O 591 b RES R any FHERHIE form. The
form &Pk rﬁlﬁkrﬁ’;\é’ﬂtxﬂo@kﬂ@mtbh wWill déperd &Sa nuhbBosefablors, Redudidg the mode

806-819, (1996), Bodine PV, Geen J, H%rris . _Bhat
of admynistegtionn T thirppghitisgompeRttioBaIaY SPrigip | IIBF'HE’;@HV*‘GBS, and
exmp%ﬁ& %Zn%ﬁ]l‘%9 n ecﬁ@ﬁb ne PV, l_&omé‘ BS., Bone 25, 535-43

odi ne Harris

l0010&hdoﬂl¢ h@%g}gﬁngﬂway b3 doiepnined Wl‘@%)ﬂenw (gofypineralicm’ of

volunﬁf’)'&ﬁﬂ]b@ﬁe @ual&?‘(ﬁ%eﬁhﬁﬁ@ﬁ Nbohe akdldRctiBe, boh€ lin&@r, micro fractures).
di ne PV, Kohm Bi ochem 80, 424-40,

Asa @2@@19 forbege mrrmusB@fe Mn@reﬁﬂ%@éﬁr (BNURris usvplivaysedy Egr example,
a bonQ%arP 6¢ hosiard o'é&'oggroﬁc ¢Eihd BMIS & SYEIRDB 5 EQ9§érh dEDRbRYE Miow the

EXDTESSI on syst refers to a host cel
mean®§iMDi ¢f youpg Mlme agutievomyr (World Heghi Ctrgeméaﬂ% 4994, fAspessment

o LB 5P TGl € i R i ks i
TechmeeilIRepﬁmﬂmieséﬂ@r@smvan“&ykitmhh iQrghniddidh). col i host
[0011 il l SBgSeansug’smfgs\fg 8519{ dt sgt?ci%c(g ﬁh%gfvta.ﬁgé It 1éaen dnurs vertebrae,

iTus vec ’host cél
teeth)y bcmcmrsbecpﬁesax}: bbﬁe arasrfom cevitypwhichg$ ghrescavity tothv;r than the bone

trangfer of nucl acid . fragment. into t
wabecyifi B L Bt wBef eBfart e TR P £y 0 10F AR WBbeBliae and
the borithBArdRRERity, H@Aﬁtth@h@ﬁ NBOMSiGAE hRb RefRes tolt@nt callsthar are generally
locatﬁ%éﬁn&n@g{n% clifr mg]rg}aal?llzgd gél?agrerel;f glggg g/estsglsa%ﬁat ptrcr)\z/alge %utrltlon for the

bone cells; bone marrow aspirates: joint fluids: bone cells that are derived from bone tissues;
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[0083] The term"differentiate" refers to having a
different character or function fromthe original type
w@boowiosaaes or cells. Thus, "differentiation” PET/URE07/004510
process or act of differentiating. [0084] The term
"osteobl ast differentiation" refers to the process in
which a cell devel ops specialized functions during
maturation into an osteobl ast cell. Osteobl ast
differentiation may include pre-osteoblast, early and
and mERinyledeofaite bbhamtarropr. @omstnewheludcﬂjbmmoeu@s suchmptvéhole bones,
sectlo_nﬁﬁtg\lzgqlg%Bﬁ%ongtg{n%s b%/}etpgqryv esénl%&%rtfg&erﬁgg%égéﬂigfl preparations,
or mi}éfks 4eedfl PESthe paﬁfb) séd @ﬂ’thefpraﬁnt MwérﬁiEnl;lﬁlelatadn Mbonotiese" is used
55, 443-50 999 .The term"pro eratjon” .
o ncpgperll o Bh el GFBARTPTER PopF dtHee O PEYCLE et bffian or animal
unles;gg@@hh];p@mgerm phenotype" refers to the observabl e
haracter of a cell or an or&anl S bservabl e

[001 12har Ag vead hessin, ‘TheoevelatadeachMifg) mudgbg Fing achiyjky gnd bone-
resorﬁﬁ%gctlﬁt\ﬂ'elB&{e ﬂﬂﬁfdg‘%&h@fty RLY Bé RlRBESBY irfePEBRE dstedBastic activity,
sent “in the cell” or organism _ Ostoeblastic
osteolﬂhﬁwoilﬁp@ntlﬁmmﬂe@ C@iﬂ?@é‘wﬂ’ﬁﬁr efllssanrostgoblastig grofilteration, by
decre%gl?éd&t&?olacsll’ ﬁﬁolggsfl?agej Qﬁf ?Bmtafl@ﬁ‘ ﬁ'fé?édﬁ i@ Addifi6h Bone-resorbing

I ne phosphat ase,
actlvxtysdamdlcesluppwssedﬁxy cb:@msmgajstggpkggteqcﬁwtngeqcqugdxg@é@tlanon and

the t.er h -
prolltgrragfné,l% SWncreasifiy g%tegélggz aﬁggﬁ?igtags bggflg E) ﬁtrt]gé}gof. Bone
formnﬁgatthery ¢anl teandhecediin Ivasqmscbdnemssges Q!ts;eﬂfbr exarrpl e, an
ti and an antj S L
oot 35y A8 DsRhinEP, AR AGRRFRGEI 1L KA ey e o
decre@é&ﬁ'{ﬂoﬁe fd}m&hbﬂ ahidre&wctibdma:ﬁormhnﬁp’t mmﬂzhnmhelrg@.liatm;tnt of

osteob s o5 EHP NSt ZHT ST ICH R BOIEeniar Cil ) ffta.of the clls
inot nldtfrc td¥blastiiandithdr Rrétivarof dﬁl}ig@io&@ niatfi:e which minarralizes int bone
pol ypepti des, lipids, spall_ nol ecull es, or nuclﬁ 4
mattes aRdiNCF4R5ES BNGAN3SS 2k fhesiles Tihy term) PISO eNCOmPASHRS the IncFRase
proddcm)ﬁ LAG b QRS RSB Rg ol AfSx 8 thaturei J3oBRsRATAdIE4sed Bne
manifest itself as an increased_or decr eased
formagioptsanibeidetermingd vinens o BPECeh HAccresFan fragtuggyate, an increase in
areal bgl‘fé ARG, & ﬁngf%%eeiﬁs\%@urﬁ&?i‘é%hééﬁ beke &fnsky nasiBcRkafdinitehbecular
partner conplex. For exanple, Rorl or Ror protein
connemyltm ardingiense mrtmbhemlapdmsémrbmcmwwecml% demityrs thickness, an
mcre?squ %L@&laﬁ%geggw fetdhbe inrlngfégﬁicfﬁdn@ Qofiehl. IPEreB¥d%one

term"si gna transductl on
fonnqminhmmyresulef@nswoeatsmamhe@m @solifaeatiopy Biwiyak andjey differentiation

of bof kRS Fle, BRbb BRI JBEQIH bl fifital BREGH. 20 1O
[001 Bt]l nmiiBah&relateéd kiisoi'da:rs”rmsmdn shsordﬁhEOmergqfepmt@tm and bone resorption.
es, i nvelved i [ e
sl 58 i L R o PRI A0 G,
eias@seosElofB Y] rénRbcapddystropleyf, @soparosis fimcbulingsenile an
osteolsst ructu c’eg{:vvl t h|1 :16 a m oon t he rface, of t el |
[ 1 arigaecfn .l:l
Postmiopaye! GHUHMCAPT'S- Rt acr s b peRES ey

hype#pafiihy19idi$m &)Sﬁd@étrf)sxst peribdbmitise andErhergbhamyal rchamﬂs on bone

|nglud el |l -surface receptors for. pe tide
metabel X pEeEPagy, lr]iled.gr?@mdcaa%llt f)st‘a? tﬁt g)anine dof these
diseabd9B48 QHM&Hﬁié@bﬁﬁsMcheﬁ%oM fd?ﬁﬂaﬁﬁﬂbflbditﬁﬂeﬁﬁ, wlﬁlefdﬂiers involve

steroi d hornones. [0090]  The term. "no r ef
an abnpEmalithiskexing Qﬁhar@ﬁﬁléﬁ@&}’?@ﬂ? tisgye- ],Emglp ﬁglaeasgst at would benefit

function. For exanple, "nodul ation” "regul ation" of
gene expression refers to a change |n
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the activity of a gene. Mdul ati on of expression can
include, but is not limted to, gene activation and
wW@eoe/0peEps essi on. "Modul ate" or "regul ate" al SBCT/@FE0F004510
to methods, conditions, or agents which increase or
decrease the biological activity of a protein, enzyne,
i nhibitor, signal transducer, receptor, transcription
activator, co-factor, and the like. This change in
activity can be an increase or decrease of nRNA
from inhibitihgabronmaDikckening ¢ thebansrinclade but areRuimited toeweapetrosis
d q% %datlon which may in turn correspond to an
and OSIEEFELEA or decrease in biological activity. Such
[00118NhafBuiverelatal agents befer tmagca;s that iofin¢ncedene forpuation or bone
occurrence of ecifi c uch a i
Tesorpiiog; gharleﬁlaﬁ?éaﬁ'&'?‘ﬁ owaﬁé? %‘??3‘/%9’ ﬁ%‘/’ S‘gé eﬁ% [?%% ?Jhlblt bone
resorptidhdant el ihiifdtkbaved Gohd nﬁwelsden[sﬂﬁgﬂéy inbbelsd Béredformation, or may
activity" refers to a acti vi t%&" condi tion, disease

maintgin tbﬁéﬂé??p@“("ﬁ%ﬂ one fawfion Y BRRCICWBIYYi cal | y

[001 1§Ft | YRe {ePh S ‘@bmpolh®t & ‘Agedd Aty @el GitefERMnSALRS lﬁdieifn&d refer toa
af fecting the concentration of .biologically

a
comppqmﬁ @ gpmpougds OphOrRRRFIHoN ¢f ﬁ'@atée)gdylgglg,l\ﬁbpnoqdmmlstereé toa SUb_]CCt
Ak QF a A¥siflldr hm&% 8 bh@oP phy¥idIBgR Ll By local and/
(humgf(%rect als)%k%uocr gxasr}pl e‘ﬁl‘;l rougl [ nhloblbtl on, g By local and/or
systemistdctiani on, bi nding, or rel ease of substrate,

[001 lgf di ﬁ‘h& #rin03 ﬁ'et:th Q& fefs 18 EnG R dr¥m8l, uﬁ;lﬁdiﬁé : | rh%Ha)i; o dWhuman

or |n I'rect 1 nteraction mhIC may i nvol ve
subJecadUpmtmmln subjsctsrosn npc@qx&qupemmaé,tteﬁ asrw&tﬂsal,t@teawment or

comp%?g {nt]aqg S uchg}[aét %’Qﬁ EXRGRR Ws I)e& n?eﬁﬁt?é 4 H&nestlcated animal,

ornatlon (e} Ror | ecul e
such zs)q)alc@ sapnowfgoat ssheemIpdg, ean, Agwubject ey hwmxa’p@@eb@h@umal such

a i r{o #halllter or changes (i ncreases or decreases)
as “bd’ﬁ%’ bRk %1€ Sodul ator is intended to conprise

[0011any wnammnmnoleggaL saapllé tie dygadbyrad finediab énalhds anyeqetli tssue,

oo ORRELY 5 o BELTERE 5, TN D ARy e

derive) €61 é¥anijpte] ffom celld cbrhﬁ;dlye (ulﬁm:mglzt@bu Wiltejnaivelyya bicdogical sample

Plasma cells are rarel und in the peri.pheral. bl ood.
may beflapved dism 8 3 ettt O BGPBTIARAR ChuREle Tl estis. A
bloloméltsﬁnﬁa@é JnaSi ®eRtliveVRbuY achlad $iR8 boft.| FhateemObidtogioMaample" is

or fan sha nmeasuring 8-15 mm The nucl eus .is

also giepds {0 DB BUBES PHIRABS PO AF DINBEIEe H0S gleted fiom a

Sub_]Ca.DL@%h &s s&RpRS 5rés@nt%§¥ﬁtat§§t)j'e€t OThaAA 3, WePddtdctiRaGHEthddES the
eﬁlca Conpoun for instance a peptlde or

invengbn gombe besst todlstachBor mRNApRIPIHA| gepomie BB PappY WY, in a biological

a le,| iAWiPPlRARGaEs RUBRE fR
samPl(%%%caﬁwqgggn%gnpgrb%fﬁ%e’ 'Da”ton) olqugasnlc tion of Ror

mRNpj mphléﬁ &aﬂ%an@rnalm@r werthesn bybrsization. ard &1 vidhybridistign. [n vitro
techn ues ¥c§}t&%c't18r1%rf'kg>'r ProtéH(iﬁkflg&@;{:jL zyfR- ﬁﬁ&é'dQ?nnWs&%eﬂt assays

erapeutlca lvera St ance or may be
(ELISA|$)t Westedeblpmannmedonrgcnpa@ndnstaad émguinofupsgscenggoB] vixe techniques

d h
for d#ﬁcgioni oﬁ'gﬁdrgse,ngm? bﬁrAmncidag léSS‘tE’leerSnr l'(?}{ ?fd?zattlgnény agent

‘hances, prono I ncreases a
specific activity, such as bone formation, or Ror

I I her.ei h
i nhi bi tor " o ess'@“r%@gw* tro&oe'“'i)efbraivﬁé' Rgent that
mﬂlis%iec%f’ érivae@kJ BSE?@S’ eg{% glg\o rs’tciyog{fﬁa qgg?oﬁﬁﬁvx%?etailed

description and the accompanying figures that form a part of this application.
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nol ecul e expression. [0097] As used herein, the term
"agent" or "test agent" refers to any conpound or
wodogoedies t hat is to be tested. Exanpl es of ageet/sSmn7/004510

the present invention include but are not limted to

peptides, small nol ecules, and anti bodi es. Agents can

be randomy selected or rationally selected or

desi gned. As used herein, an agent is said to be

"randomy sel ected” when the agent is chosen randon
[00119y t hExlgura:Dﬁbo»dethan@oWMeg{wtxingormempmsaon|lldnbb%d%e' uced

ool e HER R0 Pt LR ITR e RS i R s e

mfect&ﬁWﬂﬁ@@énowm eﬁp&b\ﬁorﬁgéﬁ%rs iconahisg Rotﬂ?smcrfmshfﬁﬁldmmEGFP-

asis which takes. into ac th
specifa BN (oL LRt TS et Rt SO stppiemented
with 365 §ﬂ\t‘l Rs@NBcQLid, h@ n‘fM"ﬁ yIEBidpﬁﬂsphﬁteC@F(BB)CﬁndDIOOMxMﬂeb(bmethasone
agent's action. useggherel n

(dex)." Ader Belays of @Péb@l%thsﬁ’vwﬁﬁﬂ 1480 F?‘iﬁa%f%’cmfgns} wgtg subjected

to weétgm}iﬁﬂlll b‘f lihy fétthe ¥RdARhEAORODNRERA of B -dbtin as loading control
ant i gen- portion). The antibody benaturallz1 d
(A). pftedliday Sd?rf lmgﬁlatlynmhzggp gedsP stpinips o8 PEEGIMSA (B d quantifie

(©) to%sgéjsg ?ﬁedextgﬁmlﬁéraﬂ cd Bpfo%'aﬁéﬁ | Ml @%é \éﬁldﬁﬁf éﬂ(’j AM2arin red-S

I nMMuo bul'in no es I ncl ude b), Fv,
mcor;E(raﬂed)n br@agmmféiﬁﬁ M&WVQ%SCQ é‘nleq()&@ eah@)y'esé}lt% #/Bragd C are

repre%én altantolf Blrgé/ \Qfefg c%gt Hﬁm w,%nﬁ% RSP H‘ed ﬁl in Example 1).

tives mal n spec I ¢ binding
[001280pi | ﬂg;ara@sham that Rok2 dw dxipretshion tindyi prits ameogeenwdéfes@uanon of

DN SRS S TR 63 2D an

incubhicd dh MSCGNRiupplcthased pithtadipugenia\cokictaid dor & dayst rlntal cellular

rovs i A e B8 ke T SR A DAL, e

factor-gflgEB'Fb' MAPP ARy udifig prifRidAId ;&f)béﬂ’t}btammjfrogi Appli¢dBiosystems.

class, including any of the human c

The lgyghs of| HRN A mgre @cgm%@pqi o the \¢xRreg§ion ﬁ cg@ld lggsm e%'\ﬁ sample and

the rém%\fﬁRNAaé)ﬁ)r&%W il f-yalnhbearcels Was béat poe%ers Human MSC
invention. [O The term "anti body fr&gg& referg

were trée%tﬁ? wirdf} xga!,ufvé%@r Bor 2K iipatpptedin &5 gyplemged with

adipdglhik cb&RgH for I fy‘%raﬁglt}){en Jubfecaddt tb A d 0 ey (& tﬁﬁﬁlm referred
gt | east a significant protion of the full-Iengt

to in Emamblsd)’ s specific binding ability. Exanples of

[001 gt ' %g ffs%?&@ Mt o'v@ncle*iqgsmcmﬁf 9 é)‘i‘@l%ld m@cﬁﬁg tb@l bone area, but

sckv, Fv, dsFv dia
not ostpa@mmmbeirhenwtab owyss palyprias: Grlyariad bpnwfd’e@wld mouse

i O 0, I S0 SO for

galacocfsumse (B)toadmnamtha@dW) oAftet 7 days Qfenﬂé@bnbllm ares¢nce of adenovirus,
r oduce

calvafl ga weﬁecse ai ﬁ? twelr%n}getmaso’?{/l& q-{gine%g%{}ﬁb&gé 21 S?gsé%%dttgqn%e Blreea and

osteobhust hymbdr. péaltdsadttained it mnfecaﬂlcyltpnee oNeceskt aTh@0%. The results are

antibody fragnment ma e a sin
meari SBaty-1 FAGHOAR P APPAPRALT oG 0L eRB TR A ey sidase
infecBORMP'TH S gfiiphtié Ripfesehting ofB idepéardent éxpeeithdntg@libmre, 3 is referred to
for instance, by disulfide |linkages or other nore
lnEﬁﬁ%Nﬁ%9llnkages The fragnent may al so optionally be a

[001f§1| t 'F@l‘u@%e@ﬁoxﬁﬁg&k at ROD Flﬂ:ﬁ&lh%ﬁﬂs 13 3peay phb Btes it on
Vpi cal |y conprise at |east about 50 anino aci

tyrosawﬂs)nw@s Wlscwrleynﬁmeﬂ vaitghprgal €8)aRoredd): arb%altﬂ%@@)
aden@VEAs 86d 8848 Hafkt iAo 8 TEO W ARA twere pRPared and immunoprecipitated
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anti body fragnment has at |east two antigen-bi nding
site. In certan preferred enbodi nents, the anti body
wo e@gresivs has exactly 2, 3, 4, or 5 anti gen- bi Pdi/ng2007/004510
sites. Fragnments with two antigen-binding sites are
particularly useful in the present invention. Such
agents dinerize Ror2 without the formation of
mul ti meric conpl exes. [00100] Single-chain Fvs (scFvs)
are reconbi nant antibody fragnents consisting of only
with ahheﬂage(m)ahltelhﬂg}ﬁ (Bhar ant{-physphntyresing k)l antibediey. Theii n

- VH) t ted t , s
g P BT HeLred £ R RIS dicaftd sntibodies (Figure
4 is reb¥irized terifiBxampttodyai n. The pol ypeptide |inker may be of

o124 s bR EATRSSIAA A0S AB8p S 1 Erd snboryiin

in v:vé nUQOfSed'eﬂB GRere triiRdi&ilyl tyansfdteed Witk Ros2 SIRNA or non-specific siRNA
nprisedprimarily of stretches of e%:%m ne and ser

and 4§ BARER B4A) WAL BINEIQ ESFRH Bemmobosiot YOy ORErs Somgagioting for the

endog'eﬁ&ﬂ ﬁ&@rpﬁgfc'lrf Tﬂ-ﬁ@tlidlabidlhg contPél} Qdihg B0 lgstieREra@rpRr lane (A).
dimeric scFvs. The conponents of di abodies typicall
Same fiysates svese else apalyeediby | ﬂﬁk%ﬁ antihody digsstly &%&/Y nghar %1¥Féy

1mmu§ng'19?g\c/@;%tgﬁ&( Gith dnt- Jh%&pmgin@tahﬂgo@s(ﬂ' (Fehie SORKERE to in

ragnent 1s an antibody fragnent which consists
Example HYne VH and one VL dommi n hel d toget her by

[001 Zgg ncg: %’g"i}Lg ? tshé)\% a@fﬁei cﬁ‘ﬂ%ohg REmbG &¢ I@&E\brbt%uylﬁﬁés fbea{rﬁ' directly

an engi neered 1 nternol ecul ar
phosp(ﬂbsﬂditbs %3191&1@1 mmostAalcﬁ}STiteggeldecyWSOlrE dpmiain off 2GS TaAR 2¢c) or

GST %lé{ﬁ v“)gf e acﬁQcFF Fia ? eﬂ:ﬂ%}c%gg%]aclisr nﬁ%ﬁg bagealls\Sﬂltn 'uﬂa tr translated

14-3-3p fidca bt 4 °C.gGhe byurdd ga&:’ruabwammdiymd %ﬂxmlﬁépéﬁ antshody. B. /n

ro By SN AV ARSIl g oo
cytosrf)lli@@d’fﬁﬁh TRRD btc&éxh}(GSQURSZal [avitrogen) 4ndt punificd ire@on tiyant GST-14-

uc i.on the_disulfide.brid bri dges j oi ni ng
3-3B @1 nﬁé%ﬁ“%@fsﬁe r@gég "Ilﬁ ?‘ﬂgle dab' )2 fragment .
[001238 re br&m@&atsﬁmabnommmdwﬁbbyy pasdsidigtkrization and
A Fab fragnent_is an anti bod

activasigafihaRps? BaEIon An (ot eRsFa R aF A OBy DD Seiets aye

transt@étedl W@%&és%n(ﬂéﬁﬁh@@ﬂgﬁed QlQ)le ‘@Gdﬂl—ltt&ﬁnﬁﬁlszwﬂﬁ either Flag
b fragnment nay reconb

(R2- 1%,%83{‘;2@2 H[)W@ltﬁ%w diygEnty M@@H{s létpr,tth%cq‘_l}isbwqrp é’@fﬁ{?ﬂt‘”lth Ror2-
speclﬁé é&ﬂﬁ»e JRIR¢8G of ARbABhedifie gt I‘EG fo?@QfétezW U8R&®the Wlole-cell

rein, réfers to any gene whose phenoty
protemmtx@ssuwe psep@sesi;mdammmomcmlm%d GarséntUF lqgéégmﬂé pgarose. The
n

e FHEG 8 RSLEN REbUlopiily o Soga8sinands (40 gtghrane
bottomapmet shovqehe samae pysartaneyreprabied cmttbarmﬂ%e r@BEIBQdYofOT precipitation
level con 1 TBEQ-H) a%x%ro}{stgt«?e %R/tatlyl] q}ntll i%&@ﬁ stegelﬁ%vérg %reated with

signal irig way. Incertain e od I ments,
Ror2spedifib mnabﬁdym‘ﬂ/&oounhlgmmt m| A, axeldbe whowawihemmts were precipitated

regorter gene | nct
on anf RGh R B R TPad ] Pl RERESL 125 BpE B rigure 7
re&nkﬂ&@heﬁkmnﬂh$)the construct is transfected |nto a cel

anism Ex les_of .co used re en

(00130} e S 108 Rt S g R GLieEh P dffton in
hMS(:GER)marbrvm Aetedib it nﬁcmsmmcogdauﬁng 005 dﬁMe:ls(:ﬁHS) acid, 10 mM

and chl oranpheni col a Mlltransferase
w1

T) . .
B-GP and 100 nM dex supplemente either non-spec1ﬁ<$ goat)IgG, the Rorl-specific

goat IgG (50 pg/ml each), or increasing concentrations of the Ror2-specific goat IgG. The
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[00107] As used herein, the terns "treatnent",
“"treating”, and "therapy" refer to therapeutic
wo e@anpgsapt and prophylactic, or preventative PCT/US2007/004510

mani pul ati ons, or mani pul ati ons which stinulate bone

cell differentiation or bone formation, postpone the

devel opnent of bone di sorder synptons, and/or reduce

the severity of bone disorders and/or such synptomns

that will or are expected to develop froma bone
extentWfagdtEl € rmma'ﬂaﬁzztt&rxrmas‘ assd:slsed aftercd dajs cdiimsiuibation by glizarin red-S

exj stin d| sor ons, preventing additional
Stam“@d‘{%@t{ﬁ% FF%F%’H ’éa W@ﬁ ‘eventing the underlying
[00127Et a@hiLo aanisRsratds thitrthé ANVISC prisstalidatiog induced by Ror2 antibody is

reversin netabollc auses _of ns reventin
mediags BroRBG: BoBMSE NFn M aaer Rl IR 19
contalﬂl & bﬁéclﬁ@ ?di' HorD @$ {HEEGFR @éﬁrﬁfoﬂm&ﬂcxﬂ)a&d&hGMSCGM
a bone disorder, or with the otentlal to d

e
suppl@nmﬁectiwgbrod& mMtasqorie #side 10 M B-GF And 100 pM iy ii\{":?r 8%35’3 of

mcubzﬁﬁfn’ ﬂ?e%x?e%t%lfﬁh Hlﬁ&&h%oﬁrweﬁ%é%h&iEﬁiliﬂﬁn%d-@rhtalmng B.
erapeutic agent or_a_therapeut i

Huma@d‘ftﬁ stme owrfpctled withsRpi2eadenovirusAfar 24 blagd aken PguhpLedsin MSCGM
contal?uenlrglp(% b} Hﬁ\([f g&m& 2YPI18GhM %’S&Welﬁé}’ Rof2 gﬁ&ﬁ?@gbat 32G or non-

I'sease Or a pr position toward
spemﬁh sealgs foi thdayserivutpeiemingwithabizartrersd:S Gigard %\tsefefe”ed toin
r%ubeve alter, remedy, aneliorate, inprove or affect
e ‘ti sease, the synptons of disease or the
[0012B] edFgaesi 0 denohamaestthal dosasgultingddeB-BR reghances mineralized

i, e RS e RS S i e SR AR RABH cxpression vectrs
containifAMRRbIeRhRN AL HERSB-spReific shRINA| [ﬁgﬂﬁctbﬁﬂﬁsef(ﬁtgﬁlmer-

activity or induces new bone formation. Accordin 1¥I a
expresmrr gqesetutq, er Bgezqurr%pcréé@n cpiseits andhincupatad t’szt(%}

suppl%rﬁ?riltg% wi él%:?% i1 a cdag dg 16%1815@33]}95;@ {0PIRS A0S 9 days of

0 |gonuc erapeutlc agent
incub@fior, 3@ apsithe evr@wmasprbtm smmys akscGubjectedde veestern

ound in a pharnmaceut c ptabl e _form i hat
1mmtwpg§@mgsfoaﬁwwogwéé %ﬁ % (éﬁs@%fizﬁmf’ {Rcpation,
ahzarg'{ 1%98§ﬁamli: ?é%r@ne@ (B85 A8 thE eLRAPSEh ireed)iZBR Ynabex
a pharnmaceuti ca rrp05| tion that prevents and/or

formatiog(Eégure 8 istehgreshte inExampimd-rel ated disorder. It is
10012377 Nt S00)-2 2 ehidAlerkbbIIREANGbLEy GOARRAL kAP 148130 Awn-

I nvention provided in any suitable
regulitmﬂprofﬁlmec fieww bood farmeatioh ex-apeu tl\rI@uS@@ﬁtY@Qﬂt banes wyerg infected with

end on.a _nunber {
sdendiiors epiprgor el MEFSALEE o BBNSB PRy bR tE S o8 and a8
later WeoRt tRdafdlivithl @04 %/m A6 MHARLE aflibody of ﬁbl&-@ﬁ&:ﬁﬁ[@ﬂﬂ@h presence of
ot her ingredients. [00109] The bone str

g Bore LR TRLEE e
with H(Qhé{m?}hr@%’sub R 1AM onk Yarda o P&T BdrbPeid &Ehobha&ﬂﬁumber (solld bars)

archit'ecture, bone turnover, mcro fractures).

were detgBuinedf dfalussabtainedsingeramipec shAN Adipfactadeng I \«mﬁs cultures
were k&t A 5H8%. yl“l{ésrg ltsFa% g%ﬁ{rg |5 ofu P&O&&B&r%m@hﬁsh ¥ ed <0.05)

osteop or ot [ exceeds 2.5 'standard
(Fzgzdevlladretﬁersedxelm\ﬂxahwlm&)an of BMD of young white adult

Wor |.d th O i zati 199 .
N AT RS, T
Ror2 B@ﬁ%f@e NAP Bdhéhalis fepogsentaton of t'er&bsmyahht Rijzes theSégriabisg pathway

o £ SR L D AP 5 R AR B S mion

ti biae, fenurs, vertebrae,
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teeth), bone trabecul ae, the bone marrow cavity, which
is the cavity other than the bone trabecul ae, the
wa@ eooziogsbs bone, whi ch covers the outer peri phePCEESINT/004510
t he bone trabecul ae and the bone marrow cavity, and
the like. Bone tissue also refers to bone cells that
are generally located within a matrix of mneralized
col | agen; bl ood vessels that provide nutrition for the
bone cells; bone marrow aspirates: joint fluids: bone
that cagks phdspadrydatonddiBrkadd StioldionefithesAMP, mspbnsaglement (CRE) in

include fatty bo mar.row. , Bane t.is '
the PR oF rGut A ose T e pi o P POAIARD TG extraceluar
domaihsTR 6rDi(e 1-400N fuspd valthe tranemembraeaad bntegsilulac dbnaigws of TrkB (aa

reparations, or mxtures thereof. Faqr.the purposes
432-823), " Whea usipe 5 SRS, SEeRIS itk aise RErdifmenizgion 3ty teckpen
signalirfy d&ﬁﬁ@ﬂ?dﬁ&ﬂﬂi hctBfatibh €ardb® h&8E¥RH ib9ECOR B Preémbiesdutdferase reporter
and products, whether human or anipal, UIIU@SS St ated
assay o K23 celborare]stably trapteqies with the BorRs I ghigpra and CRE-
lucifegaQE Ydshds, trfaGleH SGeh ARSI EAEIMMGuAGJf Yid ahtAREr2 antibody or non-
oneresorbing activity. Bone-formng activity can be
specifig ¢z faf W,iané ﬂ@aga,ran;g aggyleomaagqqegsegc llﬂugqffry’sc a.lctlwty observed
upon g-g{ﬁt%m gr?]tg'tﬁe Hhd EELRL 15 WAD sErde M AT GoRQ AR YepRisentative of three

osteobl asti C profilteration, by decreasing
indeperstenbExpesimentopness & SBrntd *any <dDi(Figured2 isweiferodd to in
E I ddi ti on, bone-resorbing activity can be suppressed
. xamlB!}‘ ecreasi ng osteocl ast activity, osteocl ast
differentiation and proliferation, by increasing

osf eoc| apopt osi.s, and n inatio reof . .
CohendeTlesSBoRbS of Te2lin BreRRirLERoN 5P srafh ERiention
[00131} SSTRS pfser@hVentioh@hs2froMsheldRdoviey of the roleeofhé ReE family and

) "nmodul at | n%_bon,errzogr tion" refers. to i ncr@asle or

its doyasireasm g1gpalingHerolsowesi B fone MedbalsmyPHBRYEaRY oo P BT

differbStidRAN ISk RES! RténtiapPBEHtioak 108 Sa0b] (18235998, 60M163(AH4a s d
ursors to a bone site, which results in

prec ) 4, . :
60/504; 3Pepashat avhiehisgncqrmerated heseinyrelriensee ApRligyHF haygdiscovered
that dBRH-fe a:afin% R%ff&*;ggssﬁ{n n81YiR YR RAHSthARInE LiXd b ©Bteogenic

m nar zés int bone matter and increases bone nass )
differemtiatipa ofiumanThesenehymal|stam eellsoldpigreedy. Iheontrst oxeieypression of
HACHE QB; it QeGP A I'stefn BMIs (Figure 2).
Ror2 RO QoS REFRETh il of YA A URRGHEn Mol stofn Dl (Figrure 2
Applidette havenaso shavmthat downwegulating ! 448 ifeexpeessionfenhanags mineralized

matriir( ?(t)r%i tl%ﬁ ii %ﬁﬁl?ig%l?eslegﬁh%ea"i‘ lsteg':ogeqlsc@pﬁjr& ¥ O)ri alfhrh{%%g?e? Ror2

n-vol umetric mneral “bone density,” an Ificrease in

overekpbsionhad 14:3a3{kothibitioy induoe greates asatrik mineralizatiginghan either alone
. _densjt n_increase in cortical i ' ‘

(FigiS 1P gs i RS RB bl Bl Bt ATATEIOR 47 L AR provein

level bnfifodahiec 1 S0P woivitg ok phameaceatsed chrpesifianstheieof] anayseful in the

result fromincreased attachnen roliferation,.
weatraGTE f bane SREI<EH ~G0 01 PR B oEr “SBAS OBENPiT djeptes. Indecd, an
agentﬁg:gii?giea&%%e mﬂli@mtfmﬂm Qfdtgih(wﬁel m’i)mleteadsité!masogifferentifation and
( "Bone-relate i sor s" inpc i sorders ey er
thereby Eevgs FUTBI- P BN e B6hE TP Le Al A gEe S inbiits

the adiRWi df1120%.3 B R 1 SmoRWstcdbtash @iffekdnitiationl abh @ thebdbskiat Base
ost eomal aci a, _osteopeni a, osteosclerosis, renal

mineglizebora fogBRYon GEewspdPosi s (i ncl uding senile and

[0013‘%2St RORPARA tRShEARRINGstboilies FR® thit Mb&MARIndPE3E or decrease)
t ast ases, hypercal caem a, hyperparathyroidi sm .

the agsivioydtard preseinp dnicodainembodiments, thpaguiniseraase tsastedy of Ror2

protegxp tlﬂ%ﬁermb%g%éxﬁ@ M@E%&t?&é’cr@fs@ QRPAN il ¥ WoRd Bhﬁlein. Typically,

ritrs and osteoarthritis. Some of these
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di seases are characterized by insufficient bone
formati on or bone |oss, while others involve an
w@bowaoesbs t hi ckeni ng or hardeni ng of bone ti sSPET/US2007/004510

Exanpl es of di seases that would benefitfrominhibiting

abnormal thickening of the bone include but are not

Iinited to osteopetrosis and osteosclerosis. [00114]
"Bone-rel ated agents" refer to agents that influence

bone formation or bone resorption. "Bone-rel ated

these metstvwrkmﬁlel protede lexpbiboreaging or dearaasing dieartivity levakgf the Ror2

protem Rls gis% %8@ fe e?ff‘ %r ern]s ?tpat e dsERY:S af 1%&% %@éﬁgmbﬁegxotmg

nera i Nncrease bone
mmeraﬂmed bahe fdrhtatlbalaad oetebgetnméﬁfeb@n@tlﬁm ﬂhcsecﬂgeatsdnmﬁeo be useful

in trea&P% ob@s&a%@m%& Sldlggfenﬁcﬁélﬁreﬁqg{mg gﬁlg}l a\@gtggnf_go\mxrs]lémg to be
boundCHy agmaetivular théonypmpmasdd Ror2afctinity seamsitol prhmonﬂeogenic
amnls red .fo. a subject or animal) induces a
differeptiafion ¥ g 35}}5’&‘&863?@%8’&‘8/1&& rﬁﬂ{}%tfoéll ogi c effect by
[00133]0 Cafhedd Qé&ﬁs thed Ir@ﬂhlhte’inﬂmnlv[tQ &Mlﬁie a'HyetyptEDfmhemlcal compound
manmmal , inc

el oA S S s, B 2 MR, c Scimens,

the agEﬂQFi?a'pE@Qiha'm o&ﬁétemb%arm&ﬂé tth'é @éent & ﬁéﬁtﬂbn % pét cﬁher
onpani on ani mals. A subj n. A_subj

emboﬁwnﬁeth& agenes talR%\Xfé’&k&HFi?mW Stgﬁ%tﬁera%m'aocgg‘ﬁmscg‘? agbiip @ smal

molecgﬁz% Sheep md?échlarevtléight 1EssStHRh €500 FRYo1R ePI%férablg the agent is
i‘’mental animal, Such as a nouse, rat it
spemﬁmt%k Ryr2 protein pod dogy natthind tergtherdriomelscules. npgstigular, dn certain

embo% Kn%ﬁgl deﬁ%fe#:ﬁn atn%t biralty dehe ‘F‘ﬁ)ér ¢5hi ly ndelSHHE  In other embodiments,

ogl ca or gan, l'ul'ar organi sm and
there th bk ickoss- r¢a¢blvctb' agﬂn@thelslanmomn’@y ODBOG &mi}e menthgys; however, the

agent’ /E\I ?ﬁ?h’a ftﬁ Q0 el l ol Julés i3 ?elég t}f;alﬁl HHRED %@t%ht ro.

Ve Y, a ol ogi cal "sanpl e nay erived from
[00134] | | vi cegrainr Epaticidan eanbcﬁdxmnnts qhomératactsrbyocfausmgghfedlm;irizatlon of

or.gani sns. C (405! e N
two REEROLERT | T8 Fmtegor SFRm Bty iEpd I he Ror2
receptai"s activiitiond thetaotivatidnucfR erd ik ase asmmty laads:!el ths phOSphorylatlon of
s e ing bR RELE R T, D R O AR, b
not luhhfd dfhg{ntmgg ’\éwiﬁh&q&o&fin TUTBP ighvesé Bﬁt;nﬁwgmeoymsf@ase -like 1,

det ec or ein, or ti,vjty i .

14-3- -“apmt@p(s@meéa ribgy ?réni ﬁr%lflﬂ%gggge%rfﬁnﬁgmﬁ% \Aelglar ppgplosis
susceﬁmﬁ otelir] N/Q)TCPIztlﬁ@{ém Qye humah sRatel ustle QleRpfoteﬁRMBllhard

i ncl ude TagMan analésm nort hern Q%brlﬂéazp 2{1
et al. ,utthPqtenmnlw@P%H Ny LY ddehAPHL &% 400f TR Sgent
typicA¥§LiRALEQ kt UasFRNo Bl dbridif &g&t&f‘%ym&'?'}ir&‘éﬁﬁ In certain

I mrunosor bent assays (ELI SAs) western bl ot

emboglimants theeagept bas axgady Bkl bindingdrmaias duBFHS R Ripiein that is, the
agenttlfﬁlbﬁfeﬂy ?tlflg hedlftd Gt ér‘érimﬂilvﬁgﬁt 6 ARB Gl t'h@ ?Eé&gﬁt invention.

sout hern |zat|ons Bri ef Description of
In certalmﬂmbgdlﬁlmmsl 8l}e agent israsmal] melesule PO leptifl¢ that promotes the

dlmer%’%ggfl SFRR® &fo@gﬂmt ?ﬁo{hgl' ERw &91 ?fst e a%gnfjﬁsalcﬂerH &rbe%ﬁge

acconpanyi ng firgures t orma part
[00135ppl| Inceriaomehbodit@htsithyagent lsgh@msbcvdmr antlbody fragment (eg.,

dlabogé\l\%g&g%%gq{&r? é?agn ﬁi&p 612%%{1)9 E uérm'ﬂog tfi%ﬁﬂ'h%t h{é@ Y %gjrected to any

region 6f the RdiMp&jteinkhawavdySBewatigen bihdingesite s pmffadldmomt datcted toa
regxoﬁép\gﬁél o?r}t%/r?grte%lﬁl RS rrbt’g Bl%llo%gcallqggt%vils)p F o fklﬁas%ryghlelt)%ror interfere

with dimerization of the two proteins. The binding of two Ror2 proteins by the antibody or
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ShRNA (control) and incubated in MSC grow h nmedi um

(MsCGV) suppl enmented with 0. 05 nM ascorbic acid, 10 nM
wh2@hpeasophosphat e (b-GP) and 100 nM dexanet hBEDNE2007/004510

(dex). After 9 days of incubation, the whole cell

protein extracts (50 ng/lane) were subjected to

western i munobl otting for the endogenous Ror2 protein

or b -actin as loading control (A). After 11 days of
. incubation, alizarin red-S staining was perforned (B)

antlbcaiyofra:gmit lpfom@te$ e d;lmeaz&&ssoﬁthe Rex2 proteins amd theredlyiitsagtivation.

The afq‘a'é%t*yprg & Boiyﬁﬂ)ﬁngfe rerﬁ n&&«?nag@%maﬂ@w V%éQEée 1s§type,

howe Vi) the IEGﬁsdtypwist@nemllﬁ pi¢fdrred aThe astisoelyanayabe dﬁn&fd from any

specm;sg %%%s{cﬁrg? rin?g 1e ]e rl%g%ﬁ?)@d)glsstmli ﬂtﬁ r{ggr{ grriéi%dorthgs been

humaﬁ&%a ﬁP&Bé BSSHIAY ib &hb@hio‘a in Gt §pevics, me‘afrmbeay iralyibemdapted to that
MSC. A.. Hunman, MSC were nfectegevmthg at0|d se

speme(sb Inggrtgin emhodimegts,he QNE‘P%B{dS A humanize n? ntibody. In other

emboﬁﬂﬂéﬂt? Wﬁrﬁﬂm\‘l&w‘a ABoN9 BAMHah a6A6EdRI In dePhinSspdalfie-embodiments, the
| 'ul'ar” RNA was” i sol ated and subjected to

antlePCb’alIS atWhﬁél)’Fanaﬂ%ﬂl%ql gntigedyadi pogeni ¢ transcription
[00 136@0 (G ﬁxﬁ&gﬁo&%ngpﬁgm?%d}%l%{cﬁqb RA? ﬁr&éﬁh? §reﬁaA.red by

rom ' ed Biosystens. The |evels of
immunégieg A marmhalzselgh a@arat&ltewmtb@srpdwt ovitteperifqshivyman Bos2rprotein or

peptl(ge%cdgr&ggﬁl %ﬁé@ Cﬁe P irl. eJAﬁH’ Mﬁnﬂﬁ%&é& QE%SQ‘&OQHCME antibodies such as

was set at
B- celm@lamaemll@arwahct@d -agdlusedtsr IZCP@IP hiRbrideas i}ﬂtmab@dscreencd

for tha grol\ésgg\/ln Qxﬁ% r&‘ge@édg% dttg R%)?? ¥ e ' B $n 891%5}1 @Hb{)&%ﬁrﬁsé hntibodies

en su O'stai ni ng
are sc2earﬁd fef their eﬁnlimto mnﬁamhd/oi)actn[awmﬁ@ priayur ©nge & Boeall
o B RS R B B R R K RG24 o
hybnd@hﬂ aﬁm ﬁﬁn I:Gaisvdlfd I&tbdbﬁl’lihﬁ defired ndayaclmhad anibsty. The anttbody

o FothS BT SR bt
certail IRt SRe ARIbddy HAYBOhNAERIZEdRE) thafddifiinisfratiay ®f e antibody -

i ncubatjon_ in presence of adenovirus, .cal vari ae_wer.e

to a hyman sebicgl 4a7s Rehlepd ig PR AdVERRF KBS, PGy cangangs fiew ifgreased

cleardriRt A tROMErapE @R AMibolS t&RRAIAREPIHIRET In déMalieSarabllat iiBodiments,
in uninfected cultures were set at 100% The results

the regiqanspd thpsanyibggy giat zecogpize Rar @g)tgl@r(z goHisi Wer(\entarxty determining
regiohs ?Qr%}lse“c‘iqu?ﬁ& the AHR IS ARlAgh Ao dy Yresfrd R spedificity.

I's representative of 3 1 ndependent eerrl ment s

Techr(uﬁugqm; eggipgeringf andrprgparing qmmawp e knowrpimthe prt angd greedescribed
inU.§ Isia%'iﬁ'ﬁc; 434 1835 d7h s u dPR aurd] 54, ?'9§9bﬂ1 r$d§’atjeﬁf Ro35,088998, issued

phosphorylate$ 1t on tyrosiné(s) wer e
Januarpf/e t?%’h UAStIl’atmt Nals, Q%),Slamsgeq F@)ruamrrZSRéi?%kEU SkPytent No.

5,229\%@3%%&5@?2 618! daz‘b 48l b A& s 5%%&‘% e&ﬁle:éerweng??996, US.

rmunopreci pr't at edw anti
Patent No. 5&9817614}893636)(@)11&02 B7; UpBiogsers tNa. 309367 62C)ssued December

R T T e zﬂczs.?%ﬁ%sgewanw

30, 2061;nekepitent Ne. 6 m&@misaedl)&pnﬂ 08,12R8)3; B.3) Raterd Neh 6y881,557,

O TR L T ———

by reforeitzf a6 belr Bin‘bbdﬁi%r@sﬁhd%lﬁﬂy RoEvotpRicaridicr 86 dRINAd to achieve an
antibody with a higher specificity and/or affinity for Ror2 protein.
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and 48 h later total cellular protein extracts were
subj ected to western i munobl otting for the endogenous
wWoRe002/0p8108 ei n or b-actin (Il oading control) usiPQI/E8200g004510
of extract per lane (A). Sane |ysates were al so
anal yzed by 14-3-3b anti body directly (20 ng/l ane) or
after i nmmunoprecipitation with anti-phosphotyrosine
antibody (B) {Figure 5 is referred to in Exanple 4).
[00124] Figure 6 shows that the cytosolic donain of
[00135?pr ZIantﬂérGHrﬁbdanméﬁts,ttthe apeht dbmpeisés/a ﬁbgnrnpm%f)dnaur!ebody directed to
0sol.i c

Ror2 g, B ekt et St e M BE A L ROy be e
The ﬁggﬁaba{ @b&am} fRladeR ke apiemenarity détbﬁﬁmdlgmeghms IQCDRts) o

BT SR TR N MR W T

least t&oﬂﬂﬁ%m@%ﬁ@é’ fd?‘ﬁ(;r@?fﬂigin%e f&sied; therkfore, theapentahay be two antibody
s® wth purified reconbi nant a¥t080|lc domai n of

fragmPRuts 21n,5p@tq;¢qq:h(c@y|r e fragmentsoge hy ligked m[aqhﬂ gqyalently or non-
covalén%ﬁlgr ; e&ﬂ?&pﬁsﬁ]&%@n xﬁa? Be 68 OOiZSnglms }o&’féxﬁlﬂlrlﬁlk@d kSgether.

e 4) . ure
The agmmmt alse bs atdiadudeo fipcertrér ehbedimenisy Wa@auglés include more than

two arfiéb d{gl #al | A algg e%c%laneatﬂ!\eo egfﬁég(?ré@?{gth;@eg ?cmrpﬁve,'%r six antigen

rate dinerrzatio s were
binditg sitesideted tovRohn2 Emuﬂnexpr ession plasmds tagged at

[0013%?\,2 %ﬁf é%."gp %’%Bg\& en?s {hlgear elll:II rﬁg{]ggglpgc%tgfr?lr P tﬁie oxi Tmall

moledhidd that frﬁx&icﬁ(hnvuntlgeribmﬂmmmffdn(angbaﬂy ‘{bloqulcﬁ tmmll R¢rg@otem such

as Rogégq%éggg il"?,g%f Eltﬁfegfsdg%&a{w g%? °§é’( édeﬁvg%g FLgiic cS‘ ased o% the structure
of thd dhilgBR PirRiEndsitedd fate Qllitltfdaltyl difebed taRorhptoteiag ﬂ'lheagentﬁ'trmy then be

recipitates were anal nobl ot t i
testechifaripps MHITPEERYS (@ 8% ﬂ% P?l‘“frﬂgths GBEHP @%ﬂ%‘i‘z Sy activate
Ror2 bifeina Mhe W2 BRG R0/ aﬂﬁpﬁ@ﬁl@fiﬁlﬂéd Bsiagh cfhﬁ'hﬁﬁlgﬁﬁﬁﬂ deesdyirdgahethods
precipitation | evel control. B. To denpnstrate

usingdibranestafsmall e legwlss. eepiades DTS ¥ Mqleotgdes e treated wit h

[0013\% r Zlé&ﬁﬁhér & ! B HDenBbn PRIVARI métBEIPSE Usthgthe diMEntib€agents in
-cel | racts were precipitated, on

modwharttng Mcas;pnuw Assigent that mpdelptes the agtixity ERofprefeiRpparticularly

re 1 ful
Ror2 ot&ﬁir 3 \%?ﬁﬁ?%ﬂoxggw é[’fég%ereﬁt cgz\il\dgﬁ{ltﬁatﬁ%g% %ég%t may also be use
in dealE&Eg adipoeytel diffexntiation in the frastmenh of ebasivpcliabgiem AT

rnetal%ﬂc thls#g H@g&i}awb&gﬁsﬁga'cBHannoQ?cm&%%tﬁﬁhe need to

X suppl enented with
modtéatt fbene redated petivifyi, €. gg,cmhancg@onp fernRion. -Thsanegtiobviguais the case of

bone tﬁ%g‘tu%? {begﬂél e%?(l‘l %é d?sxr {)%QE, $ﬁeex ?&ng% }?Bﬁ@{bshagten and

mat ri x
compléta doad rezpairl dor nmnplssmssdhafembam& ldm;sfouﬂathmmw petentially

uset o PRSI 9 CFL MULRAR 5o LT il ok i

condm&fﬁ@uﬂﬂlmﬂ Bhi e hbohmited us ddnd yeg‘ﬁimﬂalahfeckx) qbyrlocmntal disease,
medi at ed_ .t hrou f ect

et LU Ty DU L L o v s

repaipROGId b@befn@ﬁcilao )[SAclP ﬁsd fl@ilm%@ Fbgeﬁmhbﬂ lof ca’mhge riefdeast @dnjury.
MSCGM t t
Also QRBISAER e HET TN KON Q1S PRI E. GIE 114108 B FUHE osteoporosis

and an:% §?gs?sryssc(§jbfxastg@§aﬁﬂh)&)d§i H\%héﬁdu%ﬂtﬂd?ﬂloh@&aﬁﬁs ERB&LIPMitions
alizarin red- stal nin
characterized by the need for bone gr%wth include primary and secondary

hyperparathyroidism, diabetes-related osteoporosis, disuse osteoporosis, and glucocorticotd-
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Human MSC were infected with Ror2 adenovirus for 24 h
and then incubated in MSCGM contai ning 0. 05 nM
w@s@anhsies aci d, 10 mM b-GP and either Ror2 - speCi/UBm07/004510

goat 1gG or non specific goat 1gG for 19 days prior to

staining wwth alizarin red-S (Figure 9 is referred to

in Exanple 6). [00128] Figure 10 denonstrates that

down-regul ati ng 14-3-3b enhances mneralized matri x

formation in hMSC. Human MSC were infected with
relate@@€ROYArbsik. eXpressi on vectors cont a| ni ng scranbl e

shRNA; 14-3-3b-speci ¢ ShRNA: cto S
[00148), o Agppts that H}?rég g{é’f% 8‘:“"6& g g X%ng}srgg‘%pal&% bone
formafidaS Tht & Aedtsl rﬂ?mab be ulseni Nﬁﬁavbeeumnéoe»ﬂmnt diffaredtint®n0The
mM ascor bi ¢ aci

a 100, nM dex.
prom%!&v“sofcﬁstqoﬁ&ﬁti‘afiifﬁfﬁem%°ﬁg“®f bg ﬁ%‘e\/% hecSXPEPTe ?Jrr%é{’%?%‘fmc
dlffergﬁ(tutn%ﬁt TheREENtS HyedsEsk AUE ptdthite Inﬁmu:ranbéd)mtatrngfofrmnon

he endogenous 14-3-3b protein (A). After 12 days of
(00141ic ILANUReT a8Pach de FveRROSPSH Ien MAEP RS PP CR or
{ 0 nal3 t Il certalf éAbodih h
decre%s%? ﬂ&%ﬁ?ﬁ :Bg lf)gfgpér%dflﬁ)ﬁ?]ﬁ 13L3- ?’?datﬂg In 0600129] ents, the
agentFnrgubxetht_bcdem nE14-3tbsin other mbczduaﬁtﬂis sygfrrté Hchease the activity of
14-3 §nq'h%%%§nt%€ QHJ: ﬁ&%l&@ abid %@teﬁﬁ%ao TR cgﬁilmH%alments the

eca vari al bones re infected wt
agentaltervosdsthe espressinrad il 423-38c rendisangsesHran agenys that 1§hﬂ"\’NAl4 -3-3p
cifi for 14- 3-

actlvfi)garﬁ,dx/s prgn}otmﬁo L @e%ﬂi? (ﬁ&aﬂs %o%%%%ﬁ’\gl%cg%s:t§@%hﬁgdé%1tﬁhtlatlon.

In cemnﬁseﬁfbodménts; ahcagemt dédreases ﬂlect-a:y)sess:rbnlorﬁ d 4¥aBd.obhesetalgents may
adenpyirus d ant '

also%tﬁﬁ&% é‘h’é? %gl ri) s Sdllaﬁbeaensdg]{ otfngl{% ghgﬁ% érﬂéé gstp nﬂlglﬁaltl

adipogBsiic dsff@emtiaikn. Witheut wishingdo bebsindey m)dparamhanﬁdory, down-
Val ues_qbt ai ned i n scranbl RNA-i nf ect e .

regulgis {426 S TRIoPyPEL YRS 1Gek S o109 S SRUPFLIS, o

differdRadifonwiSke phitttisphdipogatc pgferaniadohi on (* - p < 0.05)

igure 11 is refer@d t.0

Fi
10014310 bsezitenis bermr bdsigddet-Serin tore okiagh it SasRBIe!
compduff u§:ﬁ§l§h% Evhil Yn S, pOIyniREGiRS] prételing, péptidesaprlr ertain
representation of the assay that utili zes t he

embosfimerik.ithe aw pﬁ,\hyro@tfmt ﬁ@othekgnpg@gﬁpgﬁ, theyggentris ggpeptide. In yet
other e?rfb%ﬁ Jﬂénté Sth@ﬁéén\(?st £HoP¥udlb SRRA-ThRHHGeKkEr embodiments, the agent is a

I meri zatTont hat Causes phosphoryl ation of Erk
smalbmdlestﬂr:nﬂlm eertain embodizeentntie 23eapisrAsrolEpaisatide( dregrtain

embodhl%eﬁ% qutagént % 4 W&e¥ Qﬁgﬁénb%ngﬁf}eﬁﬁt ntiis QH'KWA' @n certain

'of consi stin e extrace uar omal n of Ror2
embo(damems,zltﬁe)zgérussaajlﬁd -3-specifiaR3VAnin gemtaip particular embodiments, the

t I
s 3RS A RO T R i e g1 3.3

speclﬁctisMAe I ckﬁlalcgﬂmldlmgxtgahha@ptsm@ t4r3-SBespe¢ifigtsiRNA. In certain

sessed b CR er
parma@%raespebcés ga g erﬁlls a '1:-4% 9%?%% ic Ll#i&gﬁs flgcgrt%l%%%%o%mems the
agent i@a IROJ-EB:EpkcBﬁC RhRa h:mthﬁl%lﬁhlnmuhemastbe pEag s sicific to 14-3-3y.

ted with th aeda unt e
In paifeoftsoth Ao GRELEIT e e apoan ety bipef T LRty in
mese@@ﬁyddaltsYerﬂ\@Sllmeﬂlls swohi a‘sefsa:sblaaxst Por é)yam)llﬂs,an\uertam
on tr at ment, h the non-specific set at

embori@eris<F AECR RSt LeERRE Pbcst T fpadne ﬁ@’gsgﬂ%ﬁtthe fargeting

agen?%%%x#ﬂm%r?n@mhéf boe ofgeh; tafgeting agerft. 05) (Figure 12
Is referred to In
[00143] In another aspect, the invention provides methods of using the inventive agents in

modulating 14-3-3 activity. An agent that modulates the activity of 14-3-3, particularly 14-3-
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Exanple 9). \ Detailed Description of Certain

Preferred Enbodi nents of the Invention [00131] The
w@e@sepg198 nventi on stens fromthe discovery of Pehesz0t/@4510

of the Ror famly and its downstream signaling

bi onol ecul es in bone netabolism particularly

osteobl ast differentiation. See U S. patent

applications U S.S. N 10/823,998, 60/463, 364, and

60/ 501, 340, each of which is incorporated herein by

3[3 is ﬁ@ﬁ'\ﬂffﬁﬂﬁ@dul%ﬁﬂg boaniclatad wetiviiys CDivae agerith atay also be useful in
down- regu a ession |

mod IR AUPRXG ALIGHFTIISED T eGBgERFY T PP Ea fiaP51opusy cgper metabolic

disord B MaheFESS Wéea%s%ﬂ%hhﬁxoﬁk:bmaeﬁied lb)ﬂth@@ieédl asinpdulate
over expression of Ror2 i h|b|ts e adl en

bone-1g|atqcbaHiy at-Eo SUBAICR BB IHTRGHAR 1 e oSt BRYICH fdhe case of bone

fractu%g' Whire uzaloula%lde&%l@ 1d'@HBuldeBone EYWH dhdlto hasten and complete
own-regul ati ng 14- 3- 3b expressi gn enhances

bone mpaior Bl exampiaagexs that rakansa bppe FUmAHORSVRRARAtNtIally difpful in
facial pe%lah%z\%:g { gg:rrgceligﬁ:s oF BFthOSIARY Sroc&Rirds. VB LBMHELRSIcRTonditions

ition |nduce %éeater matri x

mcludm meraze nqtdtmm toh benecsegmentad defests Peripfoatal djseasss Bistpsiptic bone
he e _ >

diseast SHEUMEBRNaS:, 8 SORGUEACLHERUGLGEUEECPL wlolid be

beneﬁpfaarsnah esl headmlg owegmsratlpowﬁ cattidageotefecss er iniry uAlsqof great

t of..b
S1 gmﬁé: 1g‘£l'r11 %oglgltf%lonn ef osge%?ggéot%‘i;és ﬁ{lﬂ.{dgﬁe%% ?e?&ggd %ﬁ?é;ﬁ%&g? hrd
osteopdﬂc:neasseslateldevmposummopauslabh&nmmseams V\Dther pmdrbo@

osteohl ast differentiati ere Jlgre
charagienized hy; the ge {.PébPB? ﬁﬁ’c‘Y‘gﬁn{l?&gBV § “%5 zm’AI so, an
hyperp&ibyrdibidn, Id[ﬂlbbﬁ:ls-trslateh@sﬁ:@bbwsisydﬁﬁseldb{a)pstbsw hhd glucocomcond-
ronote osteoblast differentiation and thereby
relate‘EHEIF%E%@S% neral i zed bone formation (Figure 10).

[0014BE01§§&nt§ Fha BEcrafR aat3-3 abgvity R tbe Aked tdpotRse a@mms:zed bone
at nodul ate (increase or decrease) the act V|t

formagign Thesst agients may dlee Pepwdémwmseobmac C Yaﬁon The

promdtﬂﬁlr Siteoblstiaaifferdiatich nBf ve diiiaithb expengd Jf&!’dlpogemc
nbodi nents, the agents decrease the activity of Ror2

dlffermtmrenn Thypgentaay alsediaissd dn PEomIRSE Riaeralired PaBiopmation.
[001 4?EV eégé@? "f&%?ska R t}férmégsése@ﬁhg hvleABoRehd Bé IntolgRyabd gt

protein I scussed herein, agents that
pharmiagewtécad eorrpositienst suitably for admygistigtion o falsvelwe%t» ¥ used herein, the

agent gxa&g@eeﬁieﬂrfﬂgmﬂ?&eco%)ﬁfe Se& 59 gn%%loéltaﬂ? Q@N& orgamc molecules; proteins;

tration ts na so bé useful in
1mmuhoglabulmgs @besinbglobylin frhgmpmsngemmlpwg@rmgdulate Ror molecule (e.g.,

Ror2 Brot i f%cq}vn%;oquq I{-I & {%%b%B%tm"& §@ d cfl gomf)osmons

par Cr €as
typxcaﬂl‘ytddmpr;SeSh@cmnp@mdramdmtldlaosam@enlﬂ)camep@bb@ﬂmm i Idvg

0 , )
compe 50 B P B S BPLL ls Hhion wi
one ot ¥dee @éerﬁiﬁ&mvﬁﬁio moaﬁﬂaﬂeﬂﬂnenellatedl aogvﬁyranr exnhgde)lagsigent that

nucl eqti de In.cert

prom%?tglf)ggr ﬁ%th\tlg' Ortlﬁ%lbgg g%_ﬁl géth\P BP BrY Eﬁ boxphmgfi H"th agen?s Hat inhibit
bone f5¥B[AIoNBIKe e strbgs a@%ﬁospﬁorﬁt@@bf fiskae sécht}ls&tesﬁerﬁfs (1 e selective

enbodi nents, the a nucleotlde stil
estrogspifRs PR Mg 2t TREHEVE RGMS Y b gpBbined with other
agent§ fha¥ prontbtk lbode FRRAGBhAr wei ght |ess than 1500 g/ nol).
Preferably, the agent is specific for Rbrzfgrot

190148 O or B et 4t Wl % p ShagPRRciically effretiys dose uﬁégefanma“Y

effecti® d@k Refers to that amount of the agent that is sufficient to show a benefit (e.g., a
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enbodi nents, the agent does not bind to other Ror
famly nmenbers. I n other enbodi nents, there nay be
w@e@smsiemcti vity with ot her bionol ecul es or ReeT/Uszo01/§04510

menbers; however, the agent's affinity for these other

nol ecules is less than for Ror2 protein. [00134] In

certain particular enbodi nents, the agent acts by

causing the dinerization of two Ror2 proteins. The
dimerization of Ror2 proteins is thought to lead to

reductibme irRosign mad/iep symptonasssogiatedovith thealisardéry diseans, of comgditipn being

e A e SRS B GIRL he e e o

mgred]enitdilang: pé(htmeppliddrol aebimitonathe tcm rdfersito edmbiied amounts of the

mgre(ﬁFxHE'gg%E) r%s?xgt slg,g %? thetller a&!ﬂu%l%%?egirlgt 8§{rpqu§mn serially, or
simulfanbO@stRr For dxagipde, tinredfebli veedhylbritifanthkmpastic ﬁses dethetamaunt of the

tosi s .susceptibilit rotein,. CH2 prot.ei n, an .
compRkIHah CaRBTSE Ao et b RRARE ety SeReRaf Ridase A ealing
rates i;\l iﬁlcltﬁ?tdfr@;ﬁbglb lgg\&]r!;dl f bore IdssSarfkdl ﬁicvclﬂrlﬁlo&&ﬁ f%&ul e in @slﬂeoporotxc

ri ent typica i nc
subjeigeekTTRoh ot GRS TIos PECERIo o PRSP OF ARy of gpset ot
osteopétbli8! PrePsHRA STHO#tRer HoNE 1688 @Bdochhted ﬁﬁﬁ%ieﬁpér\bﬁlsbétﬁﬂulaﬁon and/or
domai ns directed tg Ror2 protein, that is, the agent

inhibitign g bane FarmatipR & fragff 20N MHPnSINd GaTraqtipRy QsFRoggiesis: increase

and/o?hé&eé&%% Bbnd ?rotvhﬁ 1&6%@?&&10"%@%5 Q’@Falf Bf 8&fth1dlefects; and the like.
nbodi nent s, ent |Sasrra ecul e or

Such pffpfgtmmmwﬂi hadetermpingd using ﬁ@atmerﬁntmzlm%htesbmmeﬁsznd are

deperf?i'éﬂlt @ﬂ {ﬁe &Jaﬂl&ﬁzt}@'on?ﬂgﬁ% BE Bk sted (S c@ﬂcﬁﬁbn Bt pHkiehe U{é route of

I'n certai n enbodi nents, the agent

admlmlstraimnaﬂtel fscuylasﬂn,amdu thoildsmentekthe p{a_ctlgloneronr&mhmfactors evident
r

to thogé El?ﬁgg ﬂm 2 aﬁg ﬁlépc;ogég %q_tugag %03 Qlﬁéegéﬁg% l%{ds?)ﬁiie}lléégrg%mlon (for

exampteohemanopbmhf;retahenanasege ot frdmagjos it desirsd) is the dosage that

ensur?sn? %tla{xgt}cg %g?%t%u%a;ng ﬁ}SfF % 6% b8 aefqmgg I%M\;wggn ggthment and control

groupsi Mhisediffetdncee iry porgr masrstmaj be seenj fon edarnplel, 298 5A0% br mioee increase
r.ot Th bi ndi of two Ror?2 proteins.b
i borg Pt FRHTIBOE “Fr SURE TS R Lot Y RSBy oreases

in hezﬂfngtd‘i@ ﬁl@[lﬁlepfditeﬁhﬂﬁﬁleafhdtstfbﬁbxebkﬁngTs&er&gih iavid térBion, bizaking

ma ol ycl gnal or, nonoc) The. anti body
stren gl gng rbioneh PO BEYIEE, IHOETE OREHAM g & PEBY bisgeiel and biher
blom&ﬂ?ﬁﬁfcai teyts Pretll igfovatho thog skiltddlindhe 4Ry Gegerdbguid@stelfoptfeatment
any species; however, for use in humans, thhe anti bod

regimiegs mayibeAbiainest AT RIRCBRICRTS FaBIed R bR ipedsisfdhe disease of
mteretshe ant| body is to be used in other speC| es, the
may be adapted_to that speci In certain

l0014e7ﬂmoapmﬁy ¢nd iherapaytic sEERACY Of ABTHRAY Pe deirgmenadntandard
phanﬁi&h@@ﬂ%aonifﬁmghthx?Eel?@@ﬁﬁéi@gx?erlﬁlgﬁtaﬁﬂﬁlhmg)é 8. Sfofldetermining the

In certain specif

LDso éthe é@lwémaé to 30%e o&mq prReetios) anduhs|HRsok theedesericsrncytieally
effecGVE in2R9Y of h@%l}?ﬁiau'oﬂ CPhd @8 &5’@9&%@1‘? tSkic a4 ﬁﬁf’dp@gﬁw effects is

directed to pro eln 1s prepared by Inmunizing
the tInmnaﬂlc indek apd itcan Pglsxpressedas g ratioddso/EP oh Aggnisfar @dmpounds
Qr I d
that exﬂlg?trl ti?r?%eq}t% r%‘ﬁ%fr%%sz %tg B)%%fggéd féé %e?tg 8&%?!5%1%%:% cell culture assays
and aamhal ksnniiufssnsyu béusksl iB-fomhblsting a pings wf dosdge Somuse in humans. The

ndusedt rehbr do are t
dosa%e orfI ggﬁté sr og (i?én%}uélga @} w1]1h1§l rcaxlia:hg 8acetn?ratlons that
Ror2 protein. In certain errbodl ments antl bodi es are

screened for their ability to dinerize and/or activate
Ror2 protein. Once a B-cell
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produci ng the desired antibodies is identified, the
B-cell may be immortalized. The resulting hybridom
wa@an70bsaes be used to produce the desired nonocP@©IEE2007/004510
anti body. The anti body produced by the hybridoma nay
be further characterized and nodi fied. For exanple, in
certain enbodi nents, the antibody nay be hunmani zed so
that adm nistration of the antibody to a hunman subj ect
does not lead to an adverse reaction, which can range
includk i EDgewith distt ar reatoaivity. dhetdosagerenypatwithia this pangyg depending

ovon bR ISR e 050 bEATARIAG W

[00148]30 Optiang ageritdispd i thermdthodof thie hEVemlirer lhamhﬁrapdttlyally effective

etermning, re ed tor ace
dose i ot PR GL YU BPPET CHISE AP QT § e e TaTeen b2
formuld¥éd RIGHiMeEhoads w&}ﬁémlrd’i@atﬁfgtplm amcaﬁteatimnwnge that
the art and are described in U S P
includgs Fhecti3 s P GGTONRFEl caaire 09 gBmaStaes { € fheggneentration of the
test c&m%ﬂ%ch hOS R 2 MG infal diBO3zatbh SF REH BBteidY0-Such
513, issued February 25, 1992; U.S. Patent No,

mforrrsat@z@as@s used i pogrepseyrately dotgoming usefubdpsssin fygmans. Levels in
'HEL/G Ran BacRHS th

s R8E S 6 ALY, 18 o Bl

individyg adysiein in yiayeds e perientis @ndmml? Thg atgending physigign would know

how tg algcg eg@% g% begl?ly géj ﬂ%%é‘f Ur %uﬁ%ﬂgmshﬁ%orﬁ (’Jigxove?ge@y the attending

physncnsrg wedldigdse kndg to a@gg tre@trgentpbgbmr Miyelsaf $g cliggal response were

ot G0 0o R0 o e o 820

manageaiian efide. disordet dfdnteessb ol veryt with ﬂlreeseacmuyblfdlye ¢andition to be

treateﬁygh% géj‘?gié)g P? {hg Iréggdlgthg?%atryo a?ar?elr;(ﬁev Q eg ! tgg d1¥1 pvéflrtt By <’éltandard
prognbftﬁi @Jalu;{tlﬁﬁih@&hodsn Fairther, tegbasdi amdmeshapb kiesea@equency, will also vary

ri.ses a an ant to Ror2
accoriRg et st RO WHBRE *hf EGRERESIGRE MHEVHFFBGE. A Progrem
compshabl%qb ekhtldescsed aB6 @ Riaf baRIPIGyedsf FeteTiRaryl hagioiit

pically. includes the conp ntarjty determonin
l0014?ﬁg. BrisrpizaRey o gé@g&ﬂ@?rma& * B RerigHlar SRTIAR YRt skill of

the arf. OGeRRRE 1%y, Rfe@irRdt is InftiRES RithisthalleFBEIages that &re MésaltRdrthe optimum
at least”two hinding sites for Ror2 protein are

dose ofctheleempetnd: cFhnreafter ibe dgeage maybopincregseddyyt spaldijpcrements until

the oﬂtfnﬁm%ét dddek e &Quﬁﬁ&hc&l i8@€achdd eF&r @&m SthéTﬁ:Yal%ﬂy dosage

't nked together covalently or noncoval entl

may be,dinded and pdmiistpred i poBions mnnaﬂ?qcb?gnﬁrﬂeglr%v&deﬁy dgsage may
be lelﬁ%ﬁqottheﬁ\p@er or Qﬁ? p@ﬁﬁms RN oRWiRcHS a@m%'u?t*é%@’duriﬂ% a 24 hour
certai n enbodi nents, e agent may I nclude nore than
period.wo anti body fragnents For exanple, the agent may
cl e QUi five:
00150 155 LGt gl Sl b ol Y36 B scmiistr,
the agahhtsrtylantitbdadmmﬁsm;red e iagemnomraynfgsoa ﬁhgﬁesage may range from 1-

tide, nol ecul .hat
25 m@‘%ﬁ av% Sg b 2 $ n p certain eomlg% i I%rrxtgg{hg]g%?a@% ﬂ&garngg ?ro m, -] 1-10 mg/kg
everyqu6 veaks. F&WcznpnoetmbcﬁdlmEhes b-18gegrks onﬁﬂye dpendissieverdd by

) i dent.i i n on t tuge
e BT R VR 16 R syt E Fulle G agent i
delivd@é@bﬁhx{trav@h@asagﬁrﬁcﬁl myyﬁlwmlgbe test ed |hn various in

vitr ass S asse s the abilit e agent
10015} e Peperiiiion frRer bacENSPD: b Bl SERensEsARgBRY b faggpulated and
admuﬁkt%&dt%@'stleﬂﬁéﬂllyfdrﬁgcdll@l Y pharghicbitiAU gbYapdsiGeH 6€the igvention is

net hods using libraries of small nol ecul es, peptides,

or pol ynucl eoti des.
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[ 001391 anot her aspect, the invention provides nethods
of using the inventive agents in nodul ati ng Ror
wa@edaropglys An agent that nodul ates the acti vi t pCDUSIROT/004510

protein, particularly Ror2 protein, is useful for

nodul ati ng bone-rel ated activity. These agents may

al so be useful in nodul ating adi pocyte differentiation

in the treatnment of obesity, diabetes, or other

nmet abol i ¢ di sorders. There are many di seases and
formulatedlkd b@mnpdtdrla@ﬁéritsziettnbgd tdute pbstiningtratidel Aechriquee for
form fISicF G Rt retion Bed b SIRFIKeHon CP AR GRuich Spicnces, 18
ed., Mmklm;bhehldgﬂor,abdsmm Bas(1PH). Bwtablerreuws avayhinglude pml, rectal,

. hasten, an 0 ete bone.r ir,
veginlEhSIhcAn OTBLCL.S, ONE LERS fom Ol RXATRL G A0S,
includiflg {rafindlsctiAE, GOBEUtbidoud Bnd irRetidull rydihjeotibing apaetlias intrathecal,
pr ocedur, eﬁ (1 her bone defi.cit .conditipns.inclu

dlrectdpgamnq rg@vFBousbgﬁr@pg%tgmt lélltraaeés,a &F éntraocugr mJectlIons just

to narR€ hIfOWO 'Sbﬁie HEhBaS6f ddIRtASthat infy B NSedlingRide ®ut are not limited to
osteol ytic bone di sease, and conditions where

encapselaier i ljposomes acemgration|ipig RIoBRetisedryiqes; Bansduan bysretroviral

vectof€8hd f8n Afctfo%m%ﬂ@u ORo HitheRibbidRAEresiBpRAtatioR or administration of
Injury. of great significance is the condition of
the trensfeedgsbeedlsi s, i ncl udi ng age-rel at ed osteoporosis and
te
0017, SRR, SO0 62,4 B oEaty ks b0RR
"pharbmngngqatjymahcqpmﬂlg caaripr'| thadylgamlcmg@hqjapgutlc use. The formulatlon of
t.h el
s QURSSRRBITAEN S o0 SSNLEL PR, PARRY RSl
compositienpof s iisvention D3] coAgarisb ont loamara sdditienal Rgedts and, preferably,

. i Vi 1 use ronote m neralized bone

mcm(?eo? RERT ﬁg&%&gc%&gﬁl%c‘ﬁﬁy ‘al so be used to pronote

[001533t eShitatslé pharshdctetiaillyiaatdprable &'hexemarﬂixtrl cbhuenlfs include any and all
ost eopbl ?Stl c differenti ' e done

at
convenfignalselvsnts, SpEtSIaN ’Be%‘ f¢‘ ‘?r}%r?f’?lgt“ﬁ’b’hcfs Sc°“§éﬂ{“§‘°“ f“““gs
antibat&tal RAd deLfing el agreﬁﬁptsstomdwdadma@ﬁomrwymgf a(g”eﬂBt arahthe like.

[00141] In another as .the nventl 0
The terge rpheirmpggut P%&eetag AR 5P (BePEATOpa oS Bot cause an
allergd€dabidry oOdthdidnrntowakdeftbct inlghtidnthto wihbnditigadmifigterkd. Buitable
certain enbodi nents, the agents inhibit the actjvity

pharmgceyticailyzceniable (rariestingHdgeior §xample. QRfuoR BT g saline,
phosﬂlﬁ?e BFdrvd il ddbdrole Eglyc;ret?& @@ﬁﬂ&l ARhORKK RLwdlNR combinations

nucl eic acid or proteln evel In certain enbodi nents,
thereofh Phagaaceutioaliaeseptableccanmiqrs exwi fortherf comprise gninopgmounts of

auxilg}fmgfx%sj@fcﬁ la§ we?tmlserﬁﬁﬁtfylhg Qégﬂt; p]'éSeisva’gib'e@Glt Bﬂ’f‘féry which

are us rormtln m neralrzed bone formation an
enhanpstthe shalf lefedqrfeffép@mnes& <i>fimle armere of thepgenisodithepemposition. The

use of g\?charggﬂg aﬂ& Fé&ﬁ%ﬁﬁ' ot Q?‘nf«?éﬂ{l a%@e]ﬁgbl% %ug’stgﬂ:es 1sT\t}9§ Known in

agents nay a ati'ng obesit
the amu abetes, or other netabolic d| sorders by [ nh| bi ting

[OOI%EiuﬁggEuSio%% gl‘ Hsﬁ +sal}sie{f EOr (Paréxn%o e eg u l top Sl?)} E._ngous

appliemimhemﬁ inmiuqumbtfoktmlvmglcjbmbéﬂ&ath stelekerdilubmt spncb e water for

.. oste en| differentiatio |t|n adi

injec{. SRR WG i OUB o} HASRS ByRilr-elysesie SRa e eyeol or

other b¢nibedic a6lvénts tajltllhiatytelbﬁ agets isieabenzheditaiall o atguion pdrabens;

clud| g snmal | cul e ol ypucl eqt i des, proteins,

a“t‘%‘gﬁ'?t? de ase"‘lseorq‘%acd Pt & “‘@ﬁ’dﬂ'ﬁﬁﬁs fhcdating agents gich py 5

ethyl&{e@ﬁaﬁhlﬂetelrﬁa&fnb QEide BRrEHs¥BEH &5 adebifesq Bitfatesi o phofiRiatds@ad agents
In yet

42



ot her enbodi nents, the agent is a pol ynucleotide. In
still other enbodi nents, the agent is a snall
woedogoedies | n certain enbodi nents, the agent iBCHUS2007/004510
pol yncul eotide. In certain enbodi ments, the agent is a
DNA. I n other enbodinents, the agent is an RNA. In
certain enbodi nents, the agent is a 14-3-3-specific
RNAi . In certain particular enbodi nents, the agent is
a 14-3-3b-specific RNAI. In certain particular
for the&d‘d}@ﬂinﬁﬁrﬁﬁonk@ sagteat sodsura chl@r@e@r deptessef pt eAnFigradjusted with

it G4 R S B8 PSRl ¢ i AEBH pfmion

can befentfosdd 81 SAPEHIES, AispoRie syringze o aiultislaidost vnnrstmadet dfeglass or

o i e S B S40SE st gqpeous soutions

(wher® WaErf‘sHluﬂe) dr RlispRfsicHsinakkent pewlers féhbe agféﬂiporaneous preparation
specificall'y targets 14-3-3 found in nesenchynal ebrY

of sterglg|injgcigbleisotntions O dispereionad 05%%511%39“?6?3%%&&% ¢ carriers

mcludr'grg)hgﬁbfo%'l&l ?;[m&dbé'@m&tatfcr\ﬁat@ﬂ SHmbpPRrEIES (BA SB BRtibpghy, N.J.),

certain enbodi ments, the targeting agent 1S

or phagphatg phﬁ’wldo*ﬁhme Bhe earrier candiee g of Q’rsgé‘ts}oﬁ‘gm jup; containing,
for exLleBf]eo Satdr NetAR Ig}%l% es(ﬁﬁ'cetx Ehe lﬁ\?ﬁ{‘tﬂreﬁyl@ﬁ@ gly%ﬁ and liquid

ds of usin I nvent eagentsmrmualnﬁ
polyetbdyl8ngghycol, wnd the lire) apdrsuitablgmixted hewof.t Rbe grapey fluidity can be

gy Y| il fth
mamt%acéffgf' e)g’dm[ﬁg l; t‘rflg lug% é%a goe%tl%\%%ch Lc\éh g?e:ﬁ atg))é ];t]l‘t&;mar.rxgtenance of the
requxradi portioke sussefnuhe lcaserrtfdhdpatsmgaraﬂb)ptmylse of pirfantamis.i Brevention of
e.treatment of ,obesi e
the acﬂgrt'x QE 1ﬁ:r80£ﬁaggpas gan befﬁ@‘eé llp% vglbo s gx’ngg%teﬁﬁlrﬁd émtlfungal agents,
for examptl, bm&BSns; bhloastueariot,grhebyl, hmrhneachdt thimorhsklaeed the like. In

bone-rel.ate e.g., . enhanc one.f '
many #Rgrer s 941 95 Rl Sisp B BRe: R asetibls Selor
polyalcbh¥ élich Remefsitdl AdirbitdlpscfinriichRiride o e cgmmhmann Prolonged
hasten and conpl ete bone repair. For ex en
absorpiia o'k Hie2 b8 AETPEFRETT EAT %Vouéhtﬁ&f’ l‘v‘a Ry tf}?

compbdltibRah 8Ledt SRS BLIFS AHRBriioACRA Ukt plR| alerhﬁlﬂﬁ a@sHoStearate and
procedures. O her bone deficit conditions include, but

gelatlafe not limted to, bone segnental defects,

[0015@2 ri Bfhe ARG rdFBh i RhdcS 2RO @Sn(ﬂh@ﬁﬁﬁl@ntlﬁed by the present
teol ytic bone di sease, and conditions whe

inventiom may talspebet ¢osadrpinissgraf witkouther therapewtisr 38ent tha‘sﬂ!i% pelggted for their
pamcnﬁilluké}gln%%s a(g%g:?s@ ﬂ{eaédngﬁlo%fth&qﬁ bling ¥R aflaf ¥ok exBhple, the agents may

so of gr eat Si agn ficance is the condition o

be combiredpritiveitogenner astioaen a@@teﬁ EPEPEUNdSAr Wl D98E Eesgrrtion
inhibi cfrts e@ﬂl%rg?ﬁ ﬁ§m§8§r9c§ iftti6de %{1%? gg?grrnlﬂgg gpgdiﬂfi‘% té@és‘ii‘?;%@ns estradiol,

er conditions c e need for
and amings trereof.h Oither Iboderqziauedahgramcmmmsymclude but are not limited

to, blS ﬂ%% %'Mi %19&5 la)mghgl@cgﬁt ﬁ&é]{ ?fsj tﬂbseedsepgrﬁpﬂ% Qs P§t’ent No.

e osteoporost s, cocorti col dr
5,312ga;t4¢,cqanﬁmusapp1[eﬁﬁmz(}>nﬂgem 4..ehak, Mdingdak &) 32531189, (1991),

. Vit use t
P bR RSB S RET Buf 2L T ST 2p2). s
fluoride (Ripgh,aBt1.Cet di.f NeEngt Jauedn32 TR0 pG1OaRY, Iamh'ogén (Nagent de
ost.eobl asti¢ different]ati. be d .
DeuxgiiiHaeCof™ QaiBBYBHEC: MFareP Iy R0 ReR gy RCgishygt Medicine
Intenﬁlnéﬁalt@ortAgs@ﬁ ah@ SYEPERiuen Stre NG i 55 A caddmicoPrés) ahdan p. 291,

145 ents for use _in the t hod nventi on
(1983561??"0‘"@ ‘P‘P?é‘b‘? gdratiasannto %ﬂ?ﬁrlﬂg@éﬁ?l i)agg%éﬁg%@r tions
suitable for admnistration to a subject. used

herein, the
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agent may be any identified conpound {e.g., small,
orally active, organic nol ecul es; proteins;
WO povaesgbobul i ns; i mmunogl obul i n fragnents; peptT/Usm)7/004510

t hat nodul ate Ror nolecule (e.g. , Ror2 protein)

activity or 14-3-3 activity (e.g., 14-3-3b, 14-3-3g) .

Such conpositions typically conprise the conpound and

a pharmaceutically acceptable carrier. The

conpositions of the present invention nmay contain one
[00156] MAra@othg e Bdpect, thecprizinn atvieatiomptdvidesa aystem)foe idegtifiting agents

tormdu Iatedatlvt I . s
SRR R S S4B g of
Ror2 petdiy irfcl/udé%lérfl?ﬁnﬁfg‘éﬂal}eds snd issa%emﬁ khdnah tcb thleiskiltedaotisan.

resorptjo | Ke estro nat es i, SS
Examples gictydre ety 8@%@“&3 %lst%CéFE'é ¥§lf’r‘865é?{“ bt U@P’S
ELISM&&&E Qksayk @EENBr)ase Iﬁeyd)na&ﬁrmhmeo@g 6ﬁﬁ1§sd§&x¥clb¢ﬁng, for example,

nbi ned with other agents_ that rom)te(g
measurements P GO 26 RopaR 14 Hbpaosaaeriatios (hieber siptesof
phombBSABRRNEAIPhlASEH 19 (838l cRagRl s of o
specifically Rok? prasein, iscsedserd by detprtining(the ghosphpedatian Batus ﬁf 54 -3-3B,
whlchZﬂag BB &Y ﬁg& ‘ﬂ@r@ﬁ Ghahe @e%&%’htopf}\h H%?rlﬁﬁﬁ protem The
I Sease, or condition |ng treate en applied to

phosphoryllatitinfddad-3Bpyetein may be assayed g&l@g ary techpigues kovwreinthe art. In
pric Bl R S0 MR HAPAES s oo
the pHokphdrylgtienlio€ h4-S-Ihptoteins Allterrativelyerddionsfive isotdpes hEphosphorus

ﬂ?nigbgﬁeredl&pbco ination, serially, or
g sfii ISP °For “exanpl e, an effective anount for
[0015Uher"BJmaeprtesmt isehtioa atsogravidesd mefhoder tﬂnn‘pﬁsmg agemts that modulate

C i Sin agent .t hat vi des .a_cl
bone-EgRY Rt VPR AR P B RGP 4t 48 2o 7 St Rer molesule (e
Ror2 ?ﬁ)}&ﬂhf indfcawes rth&hh@ﬁgebm ARdubss l:aiihd-rplraeedemtuvmﬁ of

ractures.in 4 |c subj ect s; rev%% hod £

(00158, 1 1n cegainenbediments. theursFar venin Ry s 28 = PagPhast for

identi®IREhgddlts ot HRPOIO TeSdimptiemesi éfRorfusingrd ¢idimetio Iﬁa:ebmﬁ te.g.,
associated wth osteogor05|s stimul at.ion. and/ o

Ror2/{T HA YA i POHCTLRS e, TUSP P8 deo{siash, TeRMBtedrY e Aimefizgtion of Ror2. In

cenalareﬁlb@tuﬁ&a& tal &n ?&s%ggg RQBierid REESBS CorAPEding tlﬂ:%id’u@aaﬁllar
bone growt h rosthetic devices; repalr

domagveqﬁlgpﬂd’we@dpghe Hﬁ@c?lhéall qqeaain of TRKB i used iRy gleanﬁmvg assay. In
certaﬁllv'ghhlcgﬁir @ﬁib%ﬁg},&ﬁg adsihd QCIBQ ll'MOﬁeonﬂé éma%@ﬁhlﬁpdomarm of Ror2
Cc ues and are dependent on the particul ar
protem@m@ﬁtqubrp the tta@smpe@rm andimtracsHuller demabr of Hek! mimeracids 432-
822). tltﬂg)tﬂé?léh?oogﬁmﬁﬂ@ Daisfef 'irﬁfhcelthhgr &&ﬁﬁﬂh@héé&"]n c@ﬂﬁrﬂchﬁ the
ractitioner and other factors evid %
chxmm menmm ane'dnirapetllnlar dpmainTihat id gstvaied vprl ¢1§wrtzefrlon could be
e YO58 Ay I P KED e LALLM B o, snc spn
transxﬂgmbraael Yedeptdr iendokhs a@al‘limgtpaﬁwsayr ieknawnt Nansliritilgl examples of
otheriI I Cagt 8#}{5)5}3% ecgl.c}.lﬁl b'enu Q r@%?né)ﬁte\ggﬁgerﬁé t%ééiﬁgm’nclude the
intracbﬂulaeécb\'naihaff TkAntieC, EGFR BDG(B%, and FGFR. i Thﬁrlearaer,lluﬂar domain is
. bo S in the reatnen asur.e
activelfd R PELF et hite PSR S B BERLAT “REGT] hy eRE S cascade tha
eventu#lB} 1ed@s tof the uEX‘@Qﬁﬂhﬁon b%i@)oﬁ@’enbr Batket)(agqﬂé ragegs thadimerize the
ten br eaki ng. strength and tors

extragsUi g2 ARERE Sl AE GRGUE Foepipr cAuis RS SE BEP of thesFriB

signaRhg) ?&h@a? % ek € 8F the @3/ TMRB IchkRGWN AlcBivhtiaib6f thK TrkB dignaling
in"the art. General guidance for treatnment regi mens

may be obtained from experinents carried out in aninal
nodel s of the disease of
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interest. [00147] Toxicity and therapeutic efficacy of
agents nmay be determ ned by standard pharnmaceuti cal
w@e@ameBipes in cell cultures or experinental aPCTEHER)7/004510

e.g., for determning the LDso (the dose lethal to 50%

of the popul ation) and the ED50 (the dose

therapeutically effective in 50% of the popul ation).

The dose ratio between toxic and therapeutic effects

is the therapeutic index and it can be expressed as
pathwh & dsedsked lb.)DBﬁhE%ﬁa CAMPI tr&ponseofdmpgnn( Ymaomesenirgparter gene

| ar t her |C|nLces f g
systeny, b{*gﬁ‘Yf’éH’“f (?Hf’ S FepEline R e as §“°§‘ gn of? g% |v9—ra?d Pe?{lfgm gnother
report@iag’ené gysteRctuth a§ Ondbiasadl | Ioﬂ@"l&ﬂ“ ahgﬁhg)élenhesagwhfctns tu.med on by the

n mans. . The d ent el
EGFRItieat%g%)hl Activationpd ﬂ@ﬁg%f}% Bﬁﬁﬁ’?y ﬁgusffb SHPTAET onn%tdﬂcele CRE promoter
whichtil ¥rnNférdaRs e xXprilion dffanl irépdreer @éneﬂ@nde@xtls cbhtyol. 'Basdy assayed

dosage may_ vary within this range depe
reportgrssagle as bicieranp(ldyed eaern Hyrrescsht Rrofn s (aF fﬁ?aactt?séﬁase (GAL),

B- glu&h&AIBES%QGd§3OM§JaUFﬂfenﬁBVa%ﬁﬁhnéi&%@e ?G]ATP thmaid?ﬁdt placed under

nventi on, the therapeutically effective dosep&%
the coptokef therfRE piomaterandused infhednyertiye@siay- 48 sexjan emhodiments,

lucnferas?@&s%d a@tﬂ%gﬁ)ﬁ%g pF@BﬁM’ @ﬁl@gdlhﬂ:nﬁsn gf@éh fRIBEBLEntpPotein is

clrc asnma concentr a Ion range t hat
used dsrthé trpestet peneEDs cexaidenshodiments,i the ERB progioterrigpeyter construct on a

plasm&cg},?gganﬁ%c%% n?t%) tLe gll e;ééxjé% r?éﬁ%%mrﬁéﬁd @%}ﬁgr tﬁ%tﬁésetmbodlments,

| ev maxi nma neri zat on of
the colﬁeirﬁ’ctm pmeoﬁt)he gﬁnmhe |0iﬁﬂmmhlt iloiredain eptbodiraents,ghegerstruct is stably

trans ﬁ‘ft ﬁth%// egl:t'ﬁ{gg]gg?nety Seef Qt%%s?isgd EH %5%1'2 &nfn@ra has

been Ghlﬁagﬁ Wi diﬁRedze@emﬂnyanhbedy simbwn hlerain tp tdylseuxtaﬂor?n The Ror2-
ent,) s condi tion.

specx%l gl\év}t}%f é{:‘fg‘gﬁg A fORE 8&?‘?’%\?}1& 18creﬁ§]e %{He o?ée}\? npgrt?r (i.e., luciferase)

activity)t SelRipdire. 12¢ adj ust admi ni stration. Conversel Y, the
attendi ng physician woul d al so know to

(00155 & 2 e VeV F GRER RS T HEeE) Y B Eiighas differen
mtrac\éﬁﬁﬁr BGhaidd paved RithR @ftedpbritling Hrontdtérysystei eExamgples ofiether

an adnini stered dose |n the ma n
intcacqllulor deinaiop s Be frigaer! lga Agmigina) Trke- Kater é‘?@“o‘?DGFR and
FGFﬁ hR d&%%&ﬂd‘i}& bonRRerth6@tiedd byhige ﬁf?ﬁé@élldl&r dtfmalh Qvould then be used
tion may, for exanple, be evaluated, in

in thesteamrsdstpm Jresexpmple, aiSTAT binding: glemment doyld ‘I’Feﬁlsedtlh g system
usmgda cﬁ'ﬁ‘mg]qg rREpIR Qﬁthdtﬁt? Qidﬁl@ Wgﬁulal‘"ﬂér{lalﬁl SO vary

ccor the age, dy wei ght, and response of .the
[00160{} di \fhd umsewanvemon lmlpfl@ﬁglﬂéﬁﬁoé Bﬁfé%ﬁﬂﬂﬁg the igveniiye chimeric receptor

assayrre’lémc éc' ﬁ“?&n?ﬁx@% Egnjﬂgée rf R de tsvrﬁetzé‘srsh%&écreen test agents using

I ne t erm nat proper dosage
the ufventvae oaay.| hudestairsérhbedimentsi ﬁxewomnonemh ef HieiNif argfcoy¢pdently

ack%d for useflﬁ'a% 1le¥ear«t: ‘?a‘rﬁ‘iE rl‘(tlts t%) 1m:ltuhé‘taﬁ}d of’\éﬁ Bf ﬁﬁ%il@\ﬂ'mg DNA

are ess than opt mum dose o

constetmm @en tinesl haffesst bmzymdsh muﬂmga)latay pgetwqm;dggpggtjvq;eontrols
incre

.he o f
T S e Rt t“%ﬁ}ﬂ“f‘}*des .
cell IR RBRsEMY t}b:ERanxddeclﬂmdnadmeptcsI &x ether empodifmentss the kit includes
< DNl el RS ey At 3o kpgcos, e i
mcluh‘l@sl &fépbﬁelagﬁﬁcrﬁp‘éfa%l)eﬁnlehﬂ’ torBe €R234prbﬁwterp én icexthin [eﬁ{bbﬂﬁl]lents the
I n e _case of antibodi es or a tlé)&g)l/) frat%ne,% t he /CRE
kit mgb.véiﬁf a E,\é:,lfegasg(;ﬁpthpgqré?lé(gmked tot romoter € reporter gene

promoter construct may be a plasmid.

J
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the agent is typically adm nistered via intravenous
i nfusi on. The dosage may range from 1- 25 ng/ kg every
wa2@7mesaks. I n certain enbodi ments, the dosageP@BEYS2007/004510

range from 1-10 ng/ kg every 1-6 weeks. In certain

enbodi nents, 1-10 ng/kg of the agent is delivered by

i ntravenous infusion every 3-5 weeks. |In other

enbodi nents, 3-6 ng/ kg of the agent is delivered by

i ntravenous infusion every 4 weeks. [00151] Dependi ng
[0016DN tTie ;Srpﬁarit frvention iticlides shebdiimgrit reapwad withgtbaestraggjiular Ror2

be f ated .and ad ni stered systemcally_or .
domaiiggad I3 e A APPSR ELERToE SRPES) 11 SR P oY AR i egence of a
chimetig RUrPATIRI @€kepeorbig ag @ipas. bTlee avnino aiciclsseiqntmmctbdwew €ioen the Ror2

of adm njstration., Techniques for formul atio
proteip is,shomay ‘PaHHpShcaﬁﬁ%tE’és fhe aminoac ;ﬁqﬁﬁ?%&glveg frorn the TrkB protein

is sho%%ﬁ@ﬁ&kﬂak&@neém ences, 18th ed., Mack Publishing
Co., Easton, Pa. (1990). Suitabl e routes may include

oral, rectal vagi nal, transdermal, transnucosal, or

' 'PJiRR s‘?&m@ﬁﬁlﬂt%A@W&RAAH%@S’Vskﬁbd.WEVEDPNDPLGPLD

i ncludi ng i ntramuscul ar, subcut aneous

| RQBGBITLRGY IRy EoEr YHRI T AL T AHSHE RV AGNBREN VR WLK
dINiskP ay@éﬁﬁﬁﬁiﬁkﬁquﬂgﬁtmGYW@vﬁwmlm

or |1 ntraoc ar | jeCtI ons ust to nane a
fa‘\ﬁVISBVBIﬁmﬂb%&NHNFGHDDWEDGEQQW CARFIGNRITY

RS TA A MG TRI S ACH OR APSE CREYITTODARSR

r etHIGVREHCKEEEEVBESMRQEHHARSW%MM@QLBK§>EAI+RMPE

e ARl AR SO PR AL OBy Rcorw

aTAH_,QHEHISWMMBBPED@U(YHAM(EBNBGG&MMBWEFWQNKHVRM

BB SRS RR BRI RA P PGS kBl Al AR R ovion
CGHB&%pnﬂlwﬁgsntpsswggpdkmgmudpzlwqgfgaﬁlsqkputfeqummkmlge
L@%&@Q@;ﬁggﬁg%@@ e gt b8t
mgammra 1%)%hﬂ@&e@nﬁi@i@ﬁﬂhﬂbﬁ@ﬁﬁétﬁvﬁﬁﬁﬂﬁﬂ&bla&nclvgenll

car rier. Sui tab] e pharmaceutical ly acc%p ﬁ‘bl e
cafﬂ(rgdég@S@HM?@W‘HBEWHPWWF&H’@"‘&WS%W @yviweittygkgpwyqls

KEBRM 1@nlakhdpvOrdst

G
afBERQAR B:a#) and anti fungal agents, isotonic and
absorpti on del ayi ng agents, and the Iike. The term
"pharmaceutically acceptable carrier” refers to a

As wcwldrhe@pptdqmtecumegnm@ﬁ skilh irshisart alariengmutations.dedations, substitutions,

etc. ma rl)eermkI er \ggé grg%tl{lséé hli'n%ﬁle %t@f?lt\%ltfl&ft\ﬁgﬁmlh ffo?rb}hg invention. In

mni s maceut | acceépt a
cenammbodrmemmhel dhundrmrprebcmm lag least@9%yr 9 8%; %1 904t 8%, or 70%

hosphat e b
L
actwd?ém sigaslig pahwyy antestthd TekE pmthiway sipomdirhenizabion, whlch is caused

by d1 n?z?th%e gg{gﬁrag nﬁv{;ﬁ go%gauéms 8 }}Séecﬁlv afsal.tléa pe%%%to? ugh whuld be
apprebiaief 1557 f:hos&\/ﬁf siillénitdnar, vdrivus bkirdgek itd Ehecprotefn‘ setherwembese may be

AR KRR TR SR T A E—.

are cGHEERPAAHR 1 &mttﬁé‘%elo‘f tEIVEn kG0 VIThe pretdif ivehtion also includes
[00154] Sol utions or pensi ons used forarpar egt er{a
polynugleotide p?ﬂiqencq;rthgtmaiea%g Shumeric receptor or variants thereot. The coding

sequence is optionally operably linked to a promoter, enhancers, regulatory elements, efc. that
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application can include the follow ng conponents: a
sterile diluent such as water for injection, saline
waoeloandsaps fixed oils, polyethylene glycols, gPETERI0BY04510

propyl ene gl ycol or other synthetic solvents;

anti bacterial agents such as benzyl al cohol or nethyl

par abens; antioxi dants such as ascorbic acid or sodium

bi sulfite; chelating agents such as

et hyl enedi am netetraacetic acid; buffers such as
modufat‘eeﬁxabﬁﬁr,essibﬁ amd/estrads|pfonsyfhbé elsimenid pagfeint. sFier predeat invention

also irg::gvjj(ctJ nlismhﬂ gﬁn IB@ %%'Jcﬁti\?eg%o iﬁll{s eoatltém g&ue%%%glg%og{in%tggrc]:himeric
recep®p. Nydrochloric acid or sodi um hydroxide. The

renteral preparation can be enclosed odl es. ..
l001651 spbremrihods, PE g aLeHPt IYFREY Bay B ] %‘f% edg°’8’r°“ in any

avallagleai%ﬁnﬁ’tr ifthafhgd RighfhRuBRe@ s8] Highmesidhpanassayd irakeful for
injéctions include sterile aq ug@gs sol utions

screex(lmemgmv@bers@ﬁ tgglagprisan aigiysarmsrgR of Hms- dpappihgr embodiment,

S PREPRAEAINSIG, PH3,57L idsued August
assayPQM%EangegtgF&t %Qﬁ@ Elgt?lgl&gr Sﬂlpgnpﬁéor i nt r avenodss HEns

15, Zwmmpmoreacd bereinshy reférence érSPIOé%mFrHequcﬁj@ Il array methods and

i r ® f; icro-
appar%E{ ‘E%r € E%gg&l ﬁ’z?ésdlug%any ﬂ&ﬁ@} W&?B%%n d&ﬁ%ﬁeﬁaﬁo{e gbauf ered o0
patteraed amays ofivells forritlesr apphicasions, fsotmlmle @ho@pbmml whist-

n ; t
photogﬁ-agrag)i\gglg/f 251Qh 19% g\r’fgl es%é?o J):F gne‘gabFJngF ﬁg:'l Stptg::té% 55-78,
(1996pp| Y St Reygheme 6g)9ﬁ;iﬂ9 issned Ahgudt i1k29qQo, mrmrateémeeeln by reference,

m xtures ther per. f |
povi el A dh B9850 bl kg3 M epopge s o
agent2% d fBSwinBisspeRyiohtE cons, ik Whﬁiﬂﬁa&h@ﬁo@diﬁousaqmpembn of each member

ot g st b e oy st P oA i, airected
throuph & HOREGGHESES ak @A cOfulaCiREOHRE oPtheMiBNih@bisl]s is measured in real time as
anti bacterial and antifungal agents, for ex

| e
the cqllsiim Hherfsst reifuse arsuflanme, thiweh dhe deé%fétﬂﬂbﬁoeea?fgg patent discloses the
use of megg?ﬁ'ﬁﬁe in 3@ nlai&l ddrdcind ¥ INB AN eS8 agbhts 8.k, sxlﬁﬁll molecules).

to 1 nclude isotonic agents, for exanp
The rwg@dssdlmloqsdlly shese hb$ sPasenth camsberaedified to %miq%whe‘her test agents

modtﬁsgg 'tﬁér@)é[bmsgi'bb%? abtlyib)6F ﬁgﬁﬂ@ﬁcﬁ!eQHlngpcfeﬂk QREESL osteoblastlc cells

sorptron o the | nLGCt I e COI’TpOSItI ons can

(primbryoestgoblastso bumby osieeblastimeslissuethas TBriFe H2Q% r$a§’r$ 4geHOB, rat
ich |

oneo 05 R EERRETIE PO RSE: (LAt s i,

or otlfem) noreasttecrtgasﬂlcs:eas é€0§nﬂalub¢tb¢1tsb Ghesn P@llﬁﬁﬂiﬂﬁfSF@fleI stgm cells,

ey AL L3P SO PS Bh oi

sequedaéd. i Imyleabthasahbbmmtsagmaysbaxu @ncaryint asnays Eaag kimase assays)
%‘?irﬁ% treated. For exanple, the agents may be conbi ned
are PEHIQTTgst r ogens or estrogen-rel ated conpounds or ot her
[001d43) N e Test et iidentifiediab iuseflubin rEsdulmy@the awtivityn dSRonpiotede may then
but are not limte ocon at ed estrogens
be fugher Girl In S L HAPOUBERe IR R BATR B TR OPsF sillfased assays or
non—Je'Ilea@&ii‘éHsb)F‘s CFHHB&EE}S&mHQ flay @R, tedtetl inddnEmBholi¢1§of edridus, diseases
blsphosphonates an d co nds, (such as those
includiag apipalimedely plyariogs ﬁﬁeassng%w@i i GamRle, agents may be
teste@%xﬁﬁﬂﬂb&lé B bG&?fraRurels os@éop@}osd\'bo@?éﬂncerb b(MECIoss etc
5, 1189, (1991), vitam n D suppl enents (Cha uy
[001@{] alThe pp@se;_nnlgyentgpn igeerporates tgygggerer{c:gggg %M tgﬁl?mques well
ﬁgld n%]é 18 ard ceflll @biol EftHse tebh ! R2é but are not
knovjéng%é( 1992 c r ogaen Cel\lagaenio Jggy Deu;ghal g%ﬁlss m(% , ’
Ost eopor osi s a Mul ti-Disciplinary Problem Royal
Soci ety of l\/bdi ci ne
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I nternational Congress and Synposium Series No. 55,
Academ ¢ Press, London, p. 291, (1983), and calcitonin
w@ ahwriosgipansen, C , Bone 13 (Suppl. 1): S35, PCT/US2007/004510
(1992).[00156] In another aspect, the present
i nvention provides a systemfor identifying agents
that activate Ror protein. Methods for determning
whet her an agent alters the activity of Ror2 protein
i ncl ude perform ng anal yses and assays well known to
limiteﬁh@te&:hhiqheﬂdabhbahmtha(ﬂtqahﬁg phbhd:ambes PUd, RarW. &o3. B. Primrose,
o lim oche na bl.ot
Princigiiiof Gege Marelanan A adafel 7o Genths Frebe i GBI 1989
Black¥efl §cwaﬁmcmmlcanﬁisysssiom rsthdids rgMiérobiotog M. 2409 pp. (ISBN 0-

632-0b LR i SobiR . SHAL e Mefar Clongies dobiegiary gl (24 BQ.
1989)@615 %%h@@{di‘b&fl%o?&&ﬂywrws) NY. W@l@ft 3 assm@dvmzw 6), Miller,

e acti Vit Ror ecifically Ror2 protein

J.H. &é\éegs@dowgs«ae@@renwn Cia E’ﬁ@om%%rpmmaéwd?ﬂ@t(é?% Goid Spring
Harbcﬂ;ia%o!?hl?o W GhNRAS 69 %Enagﬁww%élua@toseor 2 protein and
phosp orylated by Ror2 protein. The phosphoryl ation

of 14-3-3b protein may be assayed usi ng any techniques

known in the art. In particular, imunoprecipitation

usi ng anti - phosphot yrosi ne anti bodi es may be used to

foll ow t he phosphoryl at i oFxafples- 3- 3b pr ot ei n.

Al ternatively, radioactive isotopes of phosghorus i )
[00166F. gThe Q@E’erg-lwm)lomﬁmhgod@lqglggdhe fo(l)lg ¥araples, in which all

sent n e :

parts grgie e?ﬁrc?nté \é%a% ié ?éthhg?&)?m%g% e eggﬁéé“gg efg%)ét erwxsf: stated. It
shouldbt Iundd:rytoowhhm elnese Examplascebde ondicmeqasierred embediments of the
imvenfh o b by 0 TR G oo, oS3E2PLALRDI, embodimens
and tie6¢ bxdrhples,[dn Fhiled lim tkeart wilh r&adﬁp dppnemia& thtilhealp)r modifications are

i.nvention OVId S ,an ass net hod for, ident
possibif Y fhe AEPIGY SRODSTTHES Hihel DA el oot B ngve!
teachigigh Bﬁﬂh&m%/eﬁt@diﬁs%nd without depaRingrikdm tlengpint ardpoopethereof.
gene, such as |ucifer regu

t ed. .t he . . .

Furth fraate | Sng B ae YREPYS CHanees %}ﬁmeﬁlﬁ"’%‘iwrﬂf&e ipventiqn to adapt it
to varfotRNRASdsNBd R oRditIGRE.1 AcéRERi! Z)p fal1GROR Eﬂoﬂﬁﬁl&tlbhﬁare intended to be

extracel | ular domain of Ror2 fused to
includegs widkia| the scope @b Hhis Hvsption gpdsfnegda dhs ’??“PWé“a HoldM i ve
[0016%?5 aThe #JE‘teﬁﬁr ipHiRatdéts! {eSthndiho8SRREi piBNEaiond MenfioAEd Ktein are

the extracel [ular domarin of Ror2 protein are

herebym@rete@m refesensRdRHICARNERYY- i nt racel | ul ar donai ns

of TrkB (am no acids 432- 822). In other enbodi nents,

a different intracellular donain is used in
GeneralMethadtsi ng t he chi nera. For exanple, any

Matef!ﬂrs %ﬁ&eﬂésﬂé ahRmai n that is activated upon
on could be used in place of the TrkB
[00167d maEncepPvdfees Biskes, tissgeculivre seagenty vare genehasedifrom [miiregen

Corpora{l ﬁnv\ggllﬁfs;t‘)aﬂ :]% %gso'ﬁgg%%@%tsta%%%%%&m%calf&gregh$cﬁﬁ&iﬁﬁt>}n' difher Si gma

Chemwetlr(’mcéSd Lbais, MEMeariisvitdogen. CGS[thaggedﬁe@bqlln domapaef regombinant

humaglf}foﬁi Evklger I}eﬁl&rc{s %@Egrgﬁ%ud ﬁ%blle: | ntJ %ﬁgmlbﬂlag{ h\ﬂgg{aﬁl 3-38 was

from Blilitﬁ aCkxkdrhational] QPa(PhyrhsuthdVeatirige BAl)p omticF leg M2 aousgimohoclonal
e ex ar domain and tuyrns. on a Si

antibgdic a5 ik SI2 Te ABFPY. PSRt T Rdne e R oy were

obtaifed RHAISigMe N4nti-m@ha® RaFPEGat paliRdrial hitibodsliwasrpuichakdibfrom R&D
extracel lul ar Ror2 domains of the chineric receptor
cause the activation of the TrkB signaling pathway in
the case of the Ror2/TrkB chinmera. Activation of the
TrkB signal i ngpathway is assessed by the use of a cAM
response el enent (CRE) prod®ter-reporter gene



system Activation of another signaling pathway such
as EGFR woul d require another reporter gene system
waeeoh/ogEIone based on STAT bindi ng el enents, wWT/S2087/004510

turned on by the EGFR pat hway. Activation of the TrkB

pat hway causes the stinulation of the CRE pronoter

which in turn increases the expression of any reporter

gene under its control. Easily assayed reporters such

as luciferase (LUC), green fluorescent protein (G-P)
Systerfis gﬁlrafémﬂisdm) @EANIK-3-BP ghd anti-GTis ekt p(dadsgmal antibodies were

S I RS L N AT

conju%a@ed ﬁﬁn-blﬁb’s@ﬁbﬂy&’&u@&ﬁtbod# 04(6 B0 vaérs obt‘dimdi fremtYpstate Cell Signaling

uci f erase |S used .as orter ene
SolutighufSceRPSY ey AR P e anomRbranAe pati bRt Tar1 g was from
Cell S‘fﬁﬁﬁﬁ% FeclifSgied (B@%fl&%)eﬁmpﬁﬂo@ﬂt&sem%s% glutathione
fonoter-reporter construct, on, a

sephatosewefeparEhRseH o Aanereliam B%ffF’@%‘fsr@ugk’é‘gbﬂPﬁ%‘F‘?’ England).
Horse{:a??s%ﬁée%mdé& (?-fl?ﬂt ﬁ'?%mﬁgfgdr@%xﬁiar)t B isoAnNstwets tfrdn$ SR@h (Cruz

e genone o e cell. In certain enbodi nents, the
Biotedhomoligyuct is stably transfected into the cell. The

[oomgi;" e[;ﬁé N&nﬁf&g&&ﬁ%ﬁmtm%%ﬁs ngE&? wWaR! Eﬁrlﬁ&%d?mm&brex Inc.

een va ated” usi ng an ge0|f|c ant i body
(BalumbowMDD@rrﬂlmamtm@hdm Bi72€ iRarsde Cﬂne Rehpmidifiediajr incubator using

hMSCa Iéﬁgg g}ée ?ZBZﬁﬁgGl?f%%mqﬁ%C g as@? Eg@tﬁﬁ \(/)ngo%t?@oma cells were

kept aFBg 0€ én M:Cdy09 3 BN odified Muhwm ventainingel 0% hp@tclep@twated fetal

bovinf i HRY T TR lor Bl PR AM bR AGL

pronoter system Exanples of other intracellular

domai ns_include the intracellular domain of TrkA,
Eﬁﬁﬂﬁ&k@ﬁhﬁﬁﬁﬁ—lpgéFR and FGFR. A correspondi ng pronoter
[00169PdUGBAE &Y of the hiuftiahdeRIRlAgex piessiinpluonidchas heen bewous]y

s S 0§ i R QLD DR, e v 14,

2004; (ﬁlll[@ﬂ bLall #ASHMAG 19, DO 1002066 RThé Rosr-8lid toridtrutowss generated by
The present invention includes Kij

replacp@s ﬂ!@r‘%’ﬁmgplfqvé a9t (GROBHFRIpRIOf BE Baf?oﬁa&s%% the sequence

coding B&SEhitlilihes NThe BS TSRERNQF 1 dyt&doliclIdn@BOREIE @GST-Ror2c) was
necessary to screen test agents usi ng t he inyen

obtsimed ayinedring She i mcclivis osen of (e BB AR SFdinBforRino acids
428- 9'f?h 1nﬁﬁ'§mg ?Aﬁ?d%ﬁ@%&c@%&@gﬁﬂefp@fquh@ve@oJ@ﬁﬁarsﬁm)“

lude any or all of the OMAqg
[00170bnst1u¢m:gth beinpn |1 ﬂrﬁeéﬁ cBWf was purshasgdEom QpepBigysiems

(Hunl@lr‘rl‘l:égﬁgt) B Eﬁﬁ’c‘f'o 3%.21‘28‘5%&1‘38“ QlpressiTrdedtor.

| I CS, nuc I nstructi ons, etc. In
[0017a¢r t A.dnnmds mansmgthmnm qoxsapkiaafisnogiresiereptpigCAR), Ror2-

speciFé(r:)ftggo.lg!ﬁ%l3 i f E %Bégf I SR gmg@ybmgpﬁgﬁl%ala%&ogt ﬁ%@ I (Mechelen,

udes construct encod |n%
Belgitung. B@né’nhﬂiok Bf Rlor2ydtdr2K Pendifi-galactpsidaset(Brzabhasisapyicyres has been

|ncI les & p y r [ t
e il 39502 0 SORP G O SPR, 5 08 i 10, 2000
incorpdraleddesein bl wefefericese gene operably |linked to the CRE
pronoter. The reporter gene/ CRE pronoter construct nay
be a plasm d.[00161] The present invention includes

ﬂvéﬁ@ogﬁhmﬁhm&zﬁﬂQﬁﬂkdbnMAth the extracel lul ar Ror2
domain . used in the inven bed aho
(00172} e nfiehiapas erfoe Kt FEER o OBt g P B 2 Fadhl segival

suturé BCERHcAbatt® fFA2 4 Wid 46m-TRBEIMIRAIAS contaRine0.a8 BSA. Each half of
derived fromthe Ror2
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protein is shown in upper case letters; the amno acid
sequence derived fromthe TrkB protein is shown in
wo owenosiase | etters. PCT/US2007/004510

MARGSAL PRRPL L CPAVWAAAAL L L SVSRTSGEVEVLDPNDPLGPLD
GQDGPI PTLKGYFLNFLEPVNNI TI VQGQTAI LHCKVAGNPPPNVRW.K
NDAPVWQEPRRI | | RKTEYGSRLRI QDLDTTDTGYYQCVATNGWKTI TA
TGVLFVRLGPTHSPNHNFQDDYHEDG-CQPYRG ACARFI GNRTI YVD
SLQVIQGEI ENRI TAAFTM GTSTHLSDQCSQF Al PSFCHFVFPLCDARSR

the caPRAREsGREEAIRVEESDh GREONTRARSNRICE [dbRIDGlaRKOEAIsFRIMESs steel grid

sl B R L TSR e 1 miorv

mediush GRPSCIRIRDSGH briivatd Bawalioa RovD hddrovithids!(BI7armhlakigark

particlgaéreclyp Klohasiag a¥erp BsubaER it SYRORIOSY bipisified Hininpikpar and the
medilfn‘;nl }SH@ b IViruldsvadrd @hanged afier 4 da

S.
gkvfl aecynl cpeqdki | vavkt | kdaédnar kdf hxeael | t nl ghehi _,
[0017%](]c y4fier é gayi ¢fipgebation in presence of adenovirus, calvariae were fixed in 10%

neutrz%/l WPE?‘%‘*‘%{"}‘&&Q@ Wld@@ygg RPR ¢ tbAFEI Ab s afich aaQiHERERHY hours in

trnclvgen . ]
10% BRT¢dingtRS.d0gkvargs ineggheryr wowespsddgd iofparelied ymsiegamy paraffin
e q . I . . .
block P S e Ry s gt pagggress 200
pm away Hom GyntAksunmres)dvire selepred foohistnipyphomettt apilykis. Imbrief, a 200
this art, vari t aki Qns, ' ' [
om s o g SPGBy SUBEIA08 bone
were détehnintd cdthathé Osgeohteasart Sy siemv@@stéammetritninceAtlanta, GA). All cells

epbodi nents, the chineric,protein.is at .l east 99% .
on thGE5E Sy S SSsR 0o BaV ST HeitR s ey using
CalciGa(Diapasstiad Kve(Sigma)ertbdmling ehatlifacates’s prétecalhi neri c
receptor activates a signaling pathway such as the
TrkB pat hway upon di nmeri zation, which is caused by
Viral thig€tieorzat i on of the extracellular Ror2 donmins of the
chinmeric receptor. As woul d be ,appreci ate t hos f
[00174); | Human YIS € were ,Seﬁﬁgfiiabésooé?fb?gﬁg}gézt’&f hﬁe‘g)ékfféi 37d allowed to
adhers 84 PRAFe AROY R riBMt. DCe1BT& e WhiebRU tfoHBR & 09 rhilém> MSCGM using
activity of the receptor. These variants of the

Ror2,droraKiD, ot Pegad plenovaneesct mayliphaty efgnisstin fMADT1RQ in presence of

hCAR Igﬂ@ﬁ=9§0)tta ‘?mi;)Ycﬁ)EtithEtioJ Qﬁio@efrm%?.e Alfier PY G LI W SPashed once in
I ncl udes "pol ynucl eoti de sequences that encode the

PBS and MSGGM; Mt supplopanitechtvish Oy mdf ascorhic agidiang 10 mM -
i ' - ' 1§
glycegoﬁﬂlg 4 e?es, ,0§r 5 uﬁ.’x@f‘@éﬂt%nﬂ%ﬁ%ﬁé@énid PR nlcAtAPAL 0L t@,fﬁ.renbrex) were

atory e etc. thatnodul ate the
addeds xPihemsindivatedd] ¢ nh daxeingthaspnepfidex handéer the indiciedantibedies were

T . . I ) .
adde {%:thg e . EQ% %ﬁqPﬁcﬁgn 'c@ﬁL %?essegﬁéci & é W/Cd‘lﬂgl i’ﬂ%r 6-well

rnvent v cl'eot1 de sequence encoding t .
platecdridnadlovedrte @dhtre and podlife@le find dags.hEdls weretinéecpadefoed2 h in 0.4

L VRN A odi fi F 0 i P cnee
oy R T o 5 LB B g i
shRNA gthd, 000 vidglhpatticlespays!l {based safthd ofiginalseediepidagsity) in presence of
| er.of_test agents i.n.a _give er| (A
noak ARSI Aagoa hant SR ot deiy VR nddiaol Fuscam
supplémiefediwith QS nitelrdsosristechcid). 19. mPBp @it cediphofphb@SwéreRdded. Where
indical_ltgg lf89 nﬁP gcl:'lxsatmd/or specific antibodies were added. Every 5 days, either the entire

medium or ¥ of it was replaced with fresh medium.
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15, 2000, incorporated herein by reference, discloses
m niature cell array nethods and apparatus for
wa@edlrobsased screeni ng. Met hods have been descrP@rEUS1007/004510
maki ng uni form m cropatterned arrays of cells for
ot her applications, for exanple photochem ca
resi st phot ol i t hography (Mksich and Wi tesides, Ann.
Rev. Biophys. Bionol. Struct., 25, 55-78, (1996)).
U S. Patent no. 6,096, 509, |ssued August | 2000,
[00175]nC A0S atlkidwherseedednt 76é10@fom%ae 6-peldpiatessangrinfected 24 h later

with I@éi,ﬁ%{?%@a g&ﬁ 'élgé)rg)vflr% I—tl bge %ﬂrﬁg%ﬁr\gﬁﬁgo»\gd t8 proceed for

24 h afidl SEIEBRtraVEs Whrecwlllested laﬂomhn 2341h dattronngeneous suspensi on
of each nenber of a series of cell types is conbined
Wth a test conpound at a specific concentration,

AhzarﬂiR@&-tSGIdlstdéh@Mﬁml Staﬁiﬂhgct: IOn zone, and g cel | ul Iar _
response o Iving ce asur in rea |
(001766 rpsmgtion of pHngmizatadlee by INSE A TRl LA plates by

allzan'hr}@d @q{l%éﬁaﬂlcﬁﬂ?ﬁmﬂghQ'h@%EHQEndjhﬁﬁ'b@ﬁ/@& iR HRT ok 1 h with 70%
apparatus 1 n automated screening of |ibraries of

v/v) ettb@nol,ag@&wd with dg-ionzed |raternd staiacd for FRanipg fidgyith 40 mM
ahzar% re§- lS?TPﬁdfl hn T‘hE C86ned matriRA R W ashE@WitheietR it SFhtdrand

ne whet her test agents nodul ate t he expression
photognaptmt i To gyardify Ko lewdlf @lirarinisidnyy sierning thedye was eluted with 1

ml/we ? ?]E) g }v)%egﬁH'fgdlg @M&ﬁf%sgg% &&-'S lhtﬂﬂ@auted samples was

quantified] (oatseobbtasdard coslel Qf Os8Qfhu Msd yoD/RE i@zsnmrwmna}mla&e reader.
nouse osteoblastic cells such as MC3T3, or others),
non- ost eobl astic cells (COS-7 and others), stemcells

Oil R¢dregeiaitiemicat Bminiagl | s, enbryonic stem cells),

rogenjtor cells, or.en nt ai
00178} 0P E R S B SR BFIST pE T2 MEAREE R 1R
hlstoénaﬁlml SRIrBRL Y TRe dciBayere (Bed at Rm fon3 & wisls 20%)neatrel buffered

erforned., [ 00163], Test i fi S fuI o
formaipg R e kith RBS ARt stAges £PTR ghngf IR W ﬁ_&;ng/ 8liiftd b'hn 60%
isoprdpahbD B 7.6 Ph&Gkaink cBRY Wetelw Kb WitHEPIBS and PRotagrphad.ar e

testéd in other cell-based assays or non-cell based
assays. The conpounds may be tested in ani mal nodel s
RNA o1 d SR SEARSFCR AGhlidisNg ani mal nmodel s of various
one di sease an isorders. For exanple ents Ry be
[00178% st é‘gtail pelbdamRNAnwaciselated yshgaethe RG2S gét iagen, Valencia, CA)
follo g%’@&%ﬂéfagturg@@ﬁ)s&@&ﬁﬁg and p@d]@ct!a@ﬁ)sveaﬁﬁﬁle RRPE®Rnalysis using

esent 1 nventlion |1 ncorporates y ref erence
the ABEPROGM TR0 Sapknteqetsctinn ysiemkArphicd Riosystemg Ksster City, CA).

All mrﬁllg %’Je‘?sr @l%q‘lo(fﬁllall%cﬁb thé RvORY%f a%ﬁ%cﬁ:ﬁiﬂ@%‘eﬁé’ Q\?clophllm B.

ut are not mted to techni ques escrib
anerh end ptdbesvfcrrgaqmm CERRocams: PRARYY v»ﬁrwwclsaseé; from A@pb%

Biosyhiniy pRiny FieLFPa & (g e L Rtk BERIRRPBTD

CACEUNCCHUTCECAREE & (fodwand mamenn 488-¢6605BRIPNOV. 12; 369

AR AGR R R P s T g S0 A1 o

TTCAPCA RPACAG FEARG A CAGTGTOGY3 Ripeste, 45%48YAEQ ID-NO: 3).
(1 SBN 0-87969-309-6), Mller, J. H Sc M P. Cal os
eds., Cene Transfer Vectors For Mammalian Cells (1987)

Tran&@tAr@Nfedidnklar bor Laboratory Press, NY. 169 pp. (| SBN

~=0-87969- 198- 0)
R e T s

densﬁ‘Jr hnd transfected 24 h later with 11 ng of total plasmid DNA per 19.6 cm?’ using
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parts and percentages are by wei ght and degrees are

Cel sius, unless otherw se stated. It should be
wae@ensgiond t hat t hese Exanpl es, whil e indi catP@mUS2007/004510

preferred enbodi nents of the invention, are given by

way of illustration only. Fromthe above di scussion,
enbodi nents, and these exanples, one skilled in the
art will readily appreciate that many nodifications

are possible in the exenplary enbodi nents w t hout
Fugerfmttﬁhisﬁbﬂuyn ﬂﬁgattt(Rbghe‘ Apﬂhédﬁ&clmelndimpb]is; dd) per mhanefacturer’s

i nven t hout i n he,s it. an
instrugiefe FOREIOUA HapalepiinbRO sila v RIRALOH 6 el {heef 852,000
cells/&ﬂ%&gﬁ@aﬁs&cedaﬂzm wtéﬂ with 26 A of Rbmkaeat mns;tsmmdsaawA (both

it to various usa and. co d|t| Accar dj Q@Wﬁ ¢
from RhppnaceRilRG- oty Ystige tlgppEeIAmIG 4 af!?ﬂ r?e’
Inanuﬁ@ﬁnépggﬁuﬁgnddy s invention as deflned in the

follow ng clainms. [00166] The patents, applications,
test methods, and publications nentioned herein are

ImmﬁSB@%lﬁﬂwwws%mﬂﬁgﬁf% in their entirety.

neral Vet hods M I ssue Culture [001 E
[00188k c eellswverecsolithilized inilysisbulden (&9 M Nafdnp@ mpd las-HCL, pH 7.5, 1

mM égtﬁ’ﬁﬁh?&eﬁmfomf@doﬁ éﬁ%%gﬁeWﬁ%ﬁkh@a&ﬁﬂ{ds shiashe iffibitor

ef reagents a em ca wer e purchased from
cocktails (Segm& apdethChetmictsivedoslari Bid bxmtgﬁxgmn at 10,000xg for 10 min at

4°C. IFQ)\f 'Fﬁa[%%grﬁﬁun& ci qgg)%déq%% Qfst%ltdl Celf AR vl aﬁ&ﬁﬁf&' \9@?@0 ul of

obt al né om I nvitrogen and GST-tagged
M2 Ftagcafﬁmlty]agarosumaﬂfosl Fhwith cothtiemat®t ol he beads were collected by

centnhgqtjugrgg a¥1 In 8 2 aoénda lhre Am%g%;l?g %%J&&’tm%& BTSQ%M ﬁgéga%hree

timesdgy aysosslmffean tFoa M-|3-3B petipitationsié Lrlmf détbiA IanabdeO‘daﬁllncubated

onm& b
with %FP@%{ aeIm anﬁeP 8?/6 1Vr\}a Smg) 8? P ﬁgsseg&?gvm%@ C and the beads were
colledtéd Hﬁéﬁﬂﬂﬁig&no%&d washdd-ih4ySs Bioffarnmicane additien Dﬁﬂ) tmg of total cell

polycl on ant i.bodi es were om.San Cruz . .
tysard GHERHOVB PP oS CkRRILI 2 b ) C GG Gepiep aphe beads
were 3@lfdcRaiG@nyahad aslfaRlag ph:aﬁmlaﬁb:yr Béi pﬂ&)_splikttlyhﬁﬁye fréc¢pidgtion, 1

wer e obtained from nal i ng Sol
s (PP RPN NG5 P18 OGP §I4I8P S proteins) of

cellulﬁﬂ&it%diﬁ/a? aa—d/éd'tJ)Q@OVpﬁ%f b’4ﬂ 0'Wedd andl AJ1daleldng attach for 3 hat 4 °C. At
Technol ogi es (Bever ; ~and protein A‘%ep arose

this tigd Pof v %F‘&ﬁ%blé‘é?ﬂw%‘ftg’é’é‘y\ﬂé(?%“‘a OaSRadeditor the iR fer Ehagtiitional 3

h. AIPbOSTsI e @811 kY BalianRatibR andRabiRads fo Plag S'Irétﬂplﬁdhon At the
per oxi dase (HRP)-conjugated secondary ant.i bo

end of pl inEERERTCCINLALIRR B1ASHARG Mhsgheads BistRqiledHa St 4l of 2xLDS-PAGE
buffeF‘éﬁtmG&Wd?i?é agfén? gﬂncﬁldg%nf, ASHe Mtﬁh% ﬁhé%?sdvé&%gbarated by SDS-

nbr ex, [timore MD) and mai ntai ned at
PAGEn The g%some %%fmﬁﬁi antol @45 mmynifrpeslidessrmeabrage kefore detection
with &[cgvgggcﬁgqhm({ CGM Canbrex). The U20S hurran
osteosarcona cells were kept at 37 0C in MCoy
[0018Wdi Foeimmudeblaitingorithaus prﬁgnpmwneta@ indigated @rapws pétcml cellular

lysatgqyéxjﬁ g%s%wr%ﬂ f[g?a{’sAr# Sd?lgﬁxl d&éR eu'no ?%18 S&&Wﬁé&dlm efore
transfee netOdi 4o pmmnph@luimerﬂbrazcﬁmgdfémm@wﬂm paghl wsmﬁs antibody.

has been previously

GST pool-down and in vitro kinase assay

[00182] 14-3-3PB was in vitro translated from 14-3-3B-pET28a using ExpresswayTM in vitro

protein synthesis system (Invitrogen) per manufacturer’s instructions in a 50 pl reaction.
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described (Billiard and Bodi ne, U S. Patent
Application U S S. N 10/823,998, filed April 14, 2004;
wa@edozioggigs el al . Mol Endo 19, 90-101, 2005). TPeT/US2007/004510

Ror 2-Hi s construct was generated by replacing the Flag

epitope tag at the COOH term nal of the Ror2-Flag with

t he sequence coding for 6 histidines. The GST fusion

of the cytosolic domain of Ror2 (GST-Ror2c) was

obtai ned by inserting the intracellular donmain of the
GST-Ru#d@ih IE@EX-4mdjrwﬁm4Tammuag:fodsssmaload)@eﬂemamsﬁmed into

follown CGEX-4T-2 vect or .
BL21PR P Sorbrir] o ColRg e e BAn oL pang jaduced to
expresh WcoRAHR4t pESBINSBS Qd&it@ﬁwﬁﬁiﬁo;{ylﬂu ndhibﬁBlID-@ala.étobymmdmde (Sigma;

subcl oned inta ET 8a pact es vect
final conggatrationgth tpeu o iy 2&‘ FARLGTL BROGiR Rl hirvested by
centrif%%?tﬁfhv Walked ﬁm Qind (EepEnde R 30 ndRFPHY ﬁlp@ibﬂ%télﬂﬁlth protease
P-speC| fic shRNA were obtained from Ga

| a
and phokphatase dphibiar ecisigls (Bigma aCelh were ssdby %’fszs%bg émfe ‘through a
Frenclglélg:g%ﬁgt%ﬁ?géfsegsgpcdﬂﬁﬁa 1IRHEMRNEsT R@&?esfé?q\w?ﬁﬂl 6,000 p.s.i., and

nd Bodine, U.S. Application
bacterid] &cigisNvasi@hBNed dgBentrifigationp fite praduced G T-Ror2c or GST proteins

were lncq%%{e%o | % gﬂltﬁﬁfoﬁz Qeo&}ﬁr%s% fgg@ 'ﬂ&)& °Ccaﬂ'h\éq{eh@4 wefed@bkhed,

ure an ect | vari ae were exci sed
resuspbndah if 1d:aj/ BBS| apdrtheiestire iSO rom‘réﬂe?s% éuvitrgl tramglatipg reaction was

e 330 U o5 SO AR B S e SR Bime

PBS, dleddn QaLMsPAG@bmfeamm medtiding lagemdhwatv%estwarnddhe solubilized

provify SRS SO TR bR b e
mtrocélﬁﬂb@l 1Al &4k bildiie b@forB@étgﬂﬁxﬁh wnhwnt}hs;ie%ﬂ%a&nbmy hout or
al or Ror2 adeno |ruse
I0018%>larths|t§%méfrP)kmaéSPW1 S Wi e e o GST-14-3-3p
(Blom 2% hpehdid in©3 |8idf kinkee b@bﬁbn anffert (16 neig®1,250 mM Tris-
enovi ruses were chan ed afte% ys . 001%@ Aft% 9 £
HCI pfﬂ Haysmv dithiqiretheloP IR LR) Bt é’d@ﬂ ition o HEO

pmlﬁ&ﬁle\f@lﬁbﬁﬁny\ﬁﬁxﬁaﬁ G’Sm@(]lﬁ@%oﬁsw MEle lﬂﬂ&“éﬁb@&l@nbﬁsfa@lb%d to
formal dehyde at RT for 72 hours, then decalcified f

proceds] fou 3P sninrat 3396 RO AtappedBE botmieiarXEDS ‘?Pfg’déﬂﬂlﬁéliﬁ“g agent -
(Invm\é%%x% PIRRMETere P RN ByESDEIPABE, #2%eRRS GHtb D sBLAGKrocellulose

mm secti ons were stai ned with hemat oxyl i n-eosin.
memb@aes iasd drtectsdrvetinpkosphetyonineaniihagy  Subseareiilyathe membrane was
8 g‘ag,tgg OQE&iRLC anal ysis.
Smpp?&]}nﬁ({ l%é%Ob\ga vgiggﬁ go;sﬁe %gi;bgﬁé?‘% quaced’ %n each
cal varia and the nunber of osteoblasts and total bone
. ar [ determ' ned with the Osteoneasure System
Statis I Ands |es|nc Atlanta, GA). Al cells on the bone
[00184)ir f Bata anepmsemeldlasanheans 5 SFe Shatinticsl. sigvafitane was detgrmined using

qsured usin no
one 3 TRV SO B, L P BN  ont when P <
0.05.[00174] Human MSC were seeded at 6,000/ cnR in 12- or
6-well plates and all owed to adhere and proliferate
overnight. Cells were infected for 24 h in 0.4 m/cn2
EXAMBEEM usi ng Ror 2, RorZKD or b-gal adenoviruses at
nultloI|C|ty of e —Z§0 in presence of

h ] on efficiency. After
[0018gff hWeQﬂv'eﬁarMb@sly\@&hﬂ@ﬂﬁﬂRerz Expression increases during osteogenic

differentiation of h(MSC (Billiard ef al, U.S. Patent Application U.S.S.N. 10/823,998, filed
Avpril 14, 2004; Billiard et al. Mol Endo 19, 90-101, 2005; each of which is incorporated
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PBS and MSCGM MSCGM suppl enented with 0.05 nmM
ascorbic acid and | O aM b- gl ycerophosphate, or MSCGM
wa@eowadsivsrg adi pogeni ¢ suppl enents (PT-3004, Qaorbus2007/004510
wer e added. Were indicated, 100 nM dexanet hasone
(dex) and/or the indicated antibodies were added to
the nmedium For shRNA infection, cells were seeded at
6,000/cn2 in 12- or 6-well plates and allowed to
adhere and proliferate for 3 days. Cells were infected
hereirf by ref@rehce)n To. atsask ALhE %Mb&cmea%n@ﬁ%d@é&cmﬂtmgﬁation is

fi hRNA o NA
critica) o P ol OB AP T SO e e L DR S TP NG By PP
expre§5ﬁ@:dbvﬁ§] infheBisedt Yo this ¢Hde AMBIEwefe insdkd( With ﬂ?éﬁ)enoﬁi‘ﬁﬂontammg

éﬁ%ﬁe%f@é\é\ﬁ%ﬁwﬁ%@g&mmlgg ?‘}ﬁ @qxcmgs Ii Sfdn rﬁ\ﬂd protein

expre@sﬁ&k When @&hﬁ&@ﬁ% B ORP-speaiiitasbntrdh HREN AN @ G(ZI) 1G{fedtidn with
dex and/or specific antibodies vveri added.. Ever

Ror2 GoNA RmpHeommieteb AP eater e piliy ORdBR 1 PApERmalh minsgplization

(F zgu?éss't }(')Bo{z)écg% sﬂEgésﬁHg [tlQaQ *l?esl]nsqu%rg at leasti éﬁrﬁﬁﬁﬂiﬂgi g&r.x -induced

ates and infected 24
osteobjastie qhéﬁe@nﬂﬁ@@lzi?(ﬂﬂv’&(?b gal adenovirus at MJ =l QO
Infection was allowed to proceed for 24 h and cell
extracts were collected another 24 h later. Alizarin
EXAMPLER Hi st ocheni cal Staining [00176J Fornmation of

Ror2 JVOELATLZRE NBARLES 0 gdme%tﬁfnrﬂf'MSQn 12-wel |

Stal ni ng. The
[00186¢| | ey eradsor previnosly shpwedhaathR?Of/@re@rwswntlnltmcommltment

of Méﬂ\f %st éi%srelchR e':s’ Qs ?J %g \E\n oti%@l n% CQTCI. Zér? :étn@dr}g garéy" a?ﬂ_'late

stagedoPostddbassdgeneadsl (]Mhlhafrd et wb,SU Wa B htedt Appllmadien ilbRiSzZNd10/823,998,

filed QPPE Liﬁ,aﬁe hOt og{aggtﬂ E%gm-rl?)h%?e(af;t Ie&/a asesset%hef%cts of Ror2 on

the alﬁrﬁéme Ifdte @fhlglm ,(@dipogefiastsy hrm(i‘cedﬂ bn urwi]ibﬁitbroml iddomethacin- and IBMX-
izarin red-S. in, the el anti.fied
contapnjif §47B0RETSE SRk Raren VIEC orego BFF A MEheimishy soding for the
wild-Wpk Ro?2 Bt ﬂ%eg?l%ﬁeﬁiggﬁd SiutarfOi(R oD e il i ovtdifitlig @ OOH-terminal
tal ni ng | nest s was, .no n
flag pioEIo8. B kOB L rer e st oDEERY VLl in Cp PR ATE biding

domaTIt)GSG'ﬁ |ah§ 5‘09%& iéfﬂ?ﬁ:eatw1BlTlsf)Eﬁc@e@rééthllﬂg Y] W%{gﬁhﬁd’a@’tly reduced
uffered formalin, washed with PBS and stained for

tyrosme ringse RAtIVADL Wlkﬂsarﬁgﬁhpmelopﬂ@at B2 268250t Bp %Prd etal,

U.S. PheXr AJﬂﬁaﬁBﬁ‘U@@ ]eld/g2yese ﬂ&@&hﬁ@h YV [00RBEi1AA et al. Mol Endo
ot ogra RNA I'sol ati'on ‘and Real - Ti me PCRAnaIyS|s

19, 950@17%]055}0‘594 cqnarol B Crvge irfscted ovith -galagiopidase@-gal) expression
casse%@éc Qn a(i;glcﬁgfaan I ba &Hﬁf "’Bot@ %%é{ R trHL?tant mhlblted

rer's Instructions an ecte to real-tine
expreRSioPORthermatips rdipagemg trahssripgpn ﬁRItcsﬁA G760 Herhaaperebinding protein a

(P G B DAL LIRS EORIS (i 20 e
marked Heareask de hierapilityrod hMSC It firim Ol rBi %Qm‘reshlad@rpdm

d_ PPAR Ve ¢ e
wikfls DA SR R T Tl B PREDATH, AP S, P
Applivatien BsS. SCNJ [ 1DAR2 3,908, fi @Fﬁora’ﬁéd Klefrem/bazrn&ference)
theseqata mdicate tgat%?orZ a‘ﬁe(g celH t%g ofjl\)ISCFi)y shifting the balance of transription

factors to favor osteoblastogenesis.
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AACACCACATGCTTGCC ATCT-3' (reverse primer, 486-506,
SEQ ID NO 2), and 5' - TTCATCACGACAGICAAGACACGCCTGG 3'

W@ pooclogg198157- 483, SEQ ID NO 3). Transient PCT/US2007/004510
Transfections [00179] For Ror2 plasmd transfections,
U2CS cells were seeded at -80% confluent density and
transfected 24 h later with 11 ng of total plasm d DNA
per 19.6 cnR usi ngFugene6 transfection reagent (Roche
Applied Science, Indianapolis, IN) per manufacturer's

EXAMREErdicti ons. For si RNA transfections, U20S cells were

Ror2 {rllcrea§$ds t%ta! 1 gbgﬁeilnllea BI I loase @ﬁlv%sog& gfel lRf) /r gn§| ;RFA of |
[0018Apn- Bfeerext testedi xRth(fg@fhcfsro@molm anmbSf differentiation translate into
mcrealsgcgdséqﬁ %OIS%IFCO Hﬂ?sx 12(1?% ;Ll%,am cuﬂur % E%[v%%%&{é@ o%g%gys old mouse

s instruc
litternhdtE3 eI 1eft ivpirifedted or ﬁ:lﬁtd:té&ﬁrith Brgdl wriRood hdnow irgses0 G807 days of

NG TR RN TR TN 0 3
consisteRPooRAt 8dtivhd (20DLAK easya ﬁ@ﬁdfrph«asahaﬁea)ssenerslubmtedno
cocktails (Signma) andthe extr CtSV\ﬁE Iarlflled Pe)é d
hlstore@rrw;rlreagwabﬁwalf&% BEBRGATET SYYOR: Pngler gogeol. wryprette
condifi Bﬁ’é} 2b6mdﬁ%@5€&i of &aﬂdrﬁrbonﬁﬂ%(pf 17419035 p.ﬁ'é'()lf bbﬂé &Teﬁ and 84+6.5
vvasmcubated with 30 nl of M Flag affIR %@ ar ose ith
osteoplgstgminfegtinn with Rer2 irppeansrd a0%y ingrepes int ge geaghithout
affectﬁ%s Ihg %%ﬁég?ﬁyt Afdriihdieaid ?Haﬁﬂ&z%ﬁb&gs biteRasts {Bsrolliice more

er containing O MM NaCl and three tines in
bone magiis (Kgifead). For 14-3-3b precipitation, 15 m of
14- 3-3b anti body was incubated with 30 m of protein A
sepharose in 1m of lysis buffer overnight at 4 0C and
EXAMM.Béads were col |l ected by centrifugation and washed

14-3-I§§! %Sslfsrsgﬁbﬁ&ttﬁ{ed%b&;até 8f?3|@qic;rb%a(§£ 1”2 dogu: 0% g'r gelhl

[00188] 4voamet1hevmhsiy mmtedodaemnfwatxmoﬁ% adtentielrRor2 binding factors in
| ect ed an as for R
U208 R SsamEeesppaciarrtary CRIRGEE 2. G lend Rbptication
U.S. M1 6/82B)998 Sfildd Ppeil 44130049 incbrﬁ)rﬂgd hbin Uyet&feltenc@ Of these, 14-3-
endogenqQus proteins) of cellular extract.was d Lo.
3 proteds RAve GroraHOIRIEY Aieieah FHNERFIE Broesaia Hg Aegntigtion

MacRind$shABiddhem f381E 329 38y [ 20009 ahdielclderedd mawm’f;ou@mop studies.
m) was added to the mx f an additional 3 h.
We fisgt sgafimped thedpteractien 05§pr§g£€¥ sy SRECHRASSORY %Hgﬁn%mecnpnanon
techniqifes ! ag precipitation. At the end of all
I muno eC| itation reactions, the beads _were baile

[0018% 36L soFerpinfogiebAth gk &or%mrrw%lél?&q?@o‘&a&ﬂﬂd total

cellufal Bfﬂt&ﬁ? gféﬂ) rsoﬁﬂ';‘ill éﬂesu Tﬁué@tb i BfhnBpRLBitalioNBh @nti-Flag affinity
separated b els were transferred onto

agarage fgllawadhby m@gmblp@@s Witk aptibodaEigarddyioppane).
Verng\gl'énﬁﬁl%? b4 33p WQ@%%C%&Q@I%CF ntioTESREROA! qﬁ'- 1nfected cells),

t hout preci pi tat e I ndicated anounts
but acsarixﬁna@: ainpgat @spiseipitated Sppr &Prp pvEBS PRSIy mmex formatlon was

even s Oé 3 E-gthg%r? 5 oceH&g ﬁl‘&%'ﬁl}l Pk t]&eltlﬂﬁs% a&ﬂ@ﬂ?ie‘%ﬁs to complex

m Nl ul 8se nre ranes and detectl on
dlsso‘Na’tlbn.e Eqhaldpeds 6f preeipitationd wereG8Tiffpddiy- idunmnabheiting with anti-Flag

Ki n SS 3 [ [
anviop RO e s o pro s h vee iRt aRaih Rey2 yps furher
confivinkd ®y precipitating 14-3-3p on 14-3-3B-specific antlbody and verifying the presence
of Ror2 in the complex by anti-Flag immunoblotting (Figure 4B).
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protein synthesis system (Invitrogen) per
manuf acturer's instructions in a 50 m
WO e@cpsaps GST- Ror 2c i n pGEX-4T-2 or pCEX-4T- 2 PCDUSI0g7/004510
for GST alone) were transformed into BL21(DE3) strain
of Escherichia coli. Cultures were grown to an A oo of
0.7 and induced to express reconbi nant proteins by
addi tion of isoproryl-1-thio-b-D gal act opyranosi de
(Sigma; final concentration of 1 mVM and incubation
[00190pr %o ?sseﬁa'ﬁ'ﬂﬁﬁﬁ ahusfge ghﬁﬁp&ommz)rhg‘rMeS-B@dwbye-probed the blot in
centrjfugatjon, washed in PBS, and resuspended in 3
FigurhiAgy ipiS Blpe AT Bt R prs a3 SRREE g dhoriated
proteihriﬂétk?hf_(g%te(fﬁ’@thk @itirhé n{@ﬁﬁﬂﬁi)gvei@ﬁlﬁds%@\ﬁt&ﬂ ah&gg!lélpbgsent only in cells
assaging tw ce rou a French Pressure ress .
exprepp (e Pl b/ PRI P B-aRbBhIBE kinase RRACTIYF migtarny§figure 44, middle
- Phil | direcigUTiiSdiYR By gﬁl& Bifes 14-3-3p on tyrosine
panelge?}%lF F?%%ggitgﬁ?t?ﬁ’e pr olguced_GST?, or 2,13]?%?.' GST pr o,tBei ntgr
residugés)e Thiscappathegiswascopfigngd Ry imeupepresiniiating gil tyroping; 4
i , i ' i ad\@bserving a
phos gy B B oD R Dy b O e ehserving
significaat incumaseisthe ddwunt of phpshherd 448-3 8 upap Rayg oyefdexpressiomg Figure
40) i ncubati on, the beads were washed three tines in PBS,
"boiled in 2xLDS- PACE buffer with reducing agent
[00191] nvTo nexy efigndogerbus Reord oledintes the ba@g@@@dg@q&éewlanon of 14-3-3p
separ at ed SDS- R The r :
obserdSh 3! Al 1T BaR o s Ris BT B0 Ty e Bk e siRNA.
As shea@hn Sigwrief i4; trmnsfetbahywith tB33pedific siRNA iresulted froalmost complete

o8 58 o bR AR GElp Ry . o

decreliidiaTeork @Rpies<ion had heeffedibntht MyGuRt of50t-B48BTprowin iHMW20S cells,

HY7.5 ImMdithiotriethagl. (DIT), 1mM.ATP)..wW th. or

but chised 508 SRR T gYoRTE ORI U ighte 5B The
appareH{RBre@RTinRRE eX eV baeRgiolind Phesphonadstion efalek-3-3f cearpared to
~all owed t& proceed for 30 min at 37 OC and stopped by
Figung 4Q 1esults Kom,a kogees axpasurgitine 154 ¢fehg agent
[00192] NV ITLI9888 )£ RELViRAIAS R EpKRPRGYRioR Y f IBS-BRGHRirect we

transferred onto 0.45 nmnitrocel I_tul ose ne anes. and
perfogred ¢t WtrOVPPIHRBE HEY TFERRPIENGRHT EﬁS‘d&IPteSE?o & G‘é‘h‘?lf‘g‘,ng
expefifAEntTRIEAE §1 $usi6rs of ibel cHRREIIQBSMARRSTIRGANR S (GET3RSKR2C) was

anti body to verify equal |oading. Statistical, Analysis

expre[s_s)@lli_adﬂ_acqggphcﬁlseprgpi@gtg@@@ g}gtam%seplggpsw ingubated with in vitro
trans%tke%gf é{—]%_%? CRs YRSWHBT PId D84, 18510 85&dRBYGENRACQbut not to GST

test. Result’s were considered statistically =
alonegifdieatiogthatHdr3-p Pdbigdodireqyapmhecytomhigstomain gE R Since in vitro

trans%'te%ﬁ%-?—fﬁi!:céﬁ%i&ﬁ@ t&éﬁ&e@%q\g;r)g Mjﬁ)%gieﬂ{ %%%JSQ%@ e \J&@Y&ompatible

revi ousl pression I ncreases during
with tstléoaye nsaydive fpardnasédpurdiedofcoveBan G S Titaggedeld-33 B and

T

showa(f FigweadiB, Borvpluispherylatabbgsbldted Bendiitsefigonfirming that 14-3-3 B
. .eference) .. T sess i.f the rise in Ror2 expression
15 2 GIRGFS S S‘ﬁ%@‘&?‘f’%@’{g?ﬁ?%{‘?‘éﬁ‘af% critical for

ost eobl ast ogenesi s, we perforned dex-i nduced

i rentiati on when Ror2 expression was inhibited. To
Q(Ménd, hMSC were infected wth the adenovirus
Ror2CpBtifiicinfifododizheiizes hiid actBlatdbidhe Rbidecemdeed strongly
[001‘1’:{]]h| %e&zeergl Eetg,gpt%? %(yrbsr}gg ﬁ%‘gsersl hsé%e QenRsc}\ro%vrPtrc)q;eeAiereﬁzed and activated

by antibodies (Spaargaren et al. J. Biol. Chem. 266, 1733-1739, 1991; Fuh et al. Science 256,
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expressi on when conpared to EG-P-specific control
shRNA {Figure IA). Infection with Ror2 shRNA al nost
wa@oeovplogsies y abrogated the ability of dex to i nPOLES2007/004510
matrix mneralization (Figures IB and C), suggesting
that the rise in Ror2 at least in part nedi ates
dex-i nduced osteoblastic differentiation of hMSC
EXAMPLE 2 Ror2 over-expressi on suppresses adi pogenic
differentiation of hMsSC [00186] W have al so
1677- p68Yy 119935 eicls bowhichtigincRgrctated deredx by esfeienpe)i Ve itherefore tested an

Cto teolastlcll I
Ror2-RGHHABERHRY A AEaeT B S e og B Ao ke o for s
abxlltyotﬁ) dimefgbhabicigarale Ro(Bidckptar tyreimakmakﬂ: STo E&'ﬁ:ﬁﬂlmenzatwn
10/ 823,998, filed

pl t U S. S [
Flag- 0 giegh 00r 46 CLEERE AT 5 PG FBPERELS Mg Rnr o0 ddaQs s and cells
were t?éaft&f:fo? IQ'f atlarC wath RO -speticpdacpdlgtionsi gGNEIsed against the

s s RaJE S R SSHB AP SRR ot 15

contrd] '@I‘{&‘ﬁ §stifn b)) l@ﬁ&f‘iﬂ&hﬁdﬂﬁﬁst&ﬁ(ﬁeﬂmaf 9foté1h§v¢ékd éictia}tttﬂ, precipitated
or”the ki nase domai n_ mut ant ( Ror.2KD),

on ant@-(ﬁi\qgaapfﬁmﬁg agargsyopnd spbigored tofimagy PR V\tl%lé.ntlr isjapgibody. As
W!BH‘{ I’%[FES%}: %%Hp 83 @deP eéﬁt}de:Bﬁdﬁ_’iQﬂs b6f Rod-§Recific IgG treatment,
putati ve domai n) 509 were

there wepbczme dssapigtion bcﬂmc Hietageed @mﬂ Fh@-‘iaﬁg%ﬂ EP@rFFF?Ri%fﬁt'M}catmg

L ol I

formatiofs wd?atrenglykpbanqedm;)om tica S)eBt MithIRG32@11body ccmﬂrmdng that the

antib d‘gj]_dlrﬁs?ze %ﬁ Ror lx‘e!c:g' %e %LPerM? x%tﬁgggl#ﬁgwas%hllgéd by the fact

wer e
that abt-i-@‘&ﬁg?z(ﬁtm@dyl faikd(tb ugaiu)lopvqormtam Ror2edssatabsenica of Rer2-Flag and

TN e

lew.elst SfAS2IF] plQBipfltaﬁb@ here f@%‘&lwﬁnaﬂmblmxng iwith gtFleg antibody
C/ EBPa per oxi some proliferator-activated
(F’guf% p‘t%‘iorrgpw ARg) (Figure 2A), and caused narked

0019dfcr £898drebs R ANivoldy Mc@batédMble Ra¥2 frpioBin®kinas€dve treated U20S
ositive |ipid-produci ng _adi pocytes (Fi

ur e
cells R Regetrsericnihodst eden eapLan st H G ek prhole-cel
protei lextraHs %nd ??etc?ﬁatem_ typedih©phddpRorgidied ﬁtQ:/teﬁgs?orQSlgosphotyrosme

il ; incorporated herein
antibodyf e'r‘rem,eeaB lssaies the rerimPE si® AR oTGPRLafy Esuligbipysigniticant

autopﬁ@%ﬁlop}tlatl}@p?ﬁlﬁe ROk kindge i \Retras ﬂfﬂﬂ?osgl& a’ﬁ@ﬁrdf P isQBstrate, 14-3-38

tors t avor osteobl ast ogenesi s Ror 2
proteinn cFleas data povvidle $vang evidence thatgniRara |avab¢ca/edl{rx90w7and activates

the R%ﬁrc?%‘sﬁnetlgﬁés%%éeﬁatdrn vitro effects of Ror2 on hMsC

erentiation translate into increased bone
formation in ex vivo organ cultures. Calvarial bones

EXAQIEL% ans old nmouse litternmates were | eft uninfected

ected with b-gal or Ror2 adenow ruses. After 7
Ror2-@pycfio hetbvalting raetibad yopre seiteschly B ien t he bones

o, T BB B A RBAE 0 ve
ﬁmctﬁ)lmbl @Sﬂs&@heh@esmrﬁémﬁyeﬁhahﬁhfennammbﬁlwsm§m@p hMSC do not express

ure ste Under .co tr
Ror2 ot B GAER ol ERoRERic dre R e e Apd Pagipe, U.S: Patent
Appl&lﬂ’é&,&ism. ob/3®pes aflea Apl 1348004; Billiard et al. Mol Endo 19, 90-101,

2005; each of which is incorporated herein by reference), we induced Ror2 expression by

treatment with osteogenic cocktail (MSCGM supplemented with 0.05 mM ascorbic acid, 10
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osteobl asts. Infection with Ror2 virus caused 50%
increase in the total bone area without affecting the
w@sieotsiast nunber indicating that Ror2 acti vaP@wsus2007/004510

ost eobl asts to produce nore bone matrix (Figure J).

EXAMPLE 4 14-3-3b is the first identified substrate of

the Ror2 kinase [00188] W have previously reported
identification of 9 potential Ror2 binding factors in

U205 osteosarcona cells by mass spectroscopy (Billiard

mM [bglyatrOphbﬁphaﬂéaamhiooﬁgﬂkﬂd exaandaddgdingensing amgnats 9§ &or2-specific

goat Ilge ’ er 0" égelmﬁéfgotaﬁ@ Akliglc g ﬁg)gsr c?ftlﬁ?ul{ﬁﬁiéﬁ,'ntgs g¥ ré:g r?f mﬁr(x)emhzed

matrik forplatipnavascissessed with hlizarol redd hlgtoehsnmal staighing. As shown in

Fzgurg %gx?tg-g%i ?étlllg gllye%)/?té geaedm%%n%mfcg{alg% }1e e ?el% g f&ﬁ ‘%48 ‘matrix

forma(nfih hMSC ONbhfspecifit lpeat IgGizalaid effecdba eated nhyemhs&non at all
Gctroscopy using,) recipitatjon te ues

concepfigosts tetipRRs e " RDF RGP BRVA R, st P Agrost 1o ne/ml.

For cl@aity2 KB 26ienadsk o hoARPediffé BIG €50 Lg%’hﬂ} ish8WaliA Fidped. A goat

i sol at ed and subjected to |nnuno eC| itati
polycignal arﬁrb&gyaﬂﬁ?wwﬂ%&m%@e FoFacs T Bomaln Rl i Ror) §R&D
Systel’ﬂst KFQO@O) Wik Qs@&nﬁ@ﬁt' e@ﬁgb’(ﬂzﬁb‘ﬂl&e 'I’ﬂlé\,anflﬂ{brl! afAfbody effect was

| ow amount of 14-3-3b was precipitated under

meduz:,tech thronehbadar? mpm wipge-11 Arapcatrdouhqrshe Rasg eypression in hMSC

was ifthiBRéd | by RiSk2-SpRRd slﬁﬁQRr(?‘fr:ézPé 93} efuReMhoRO aAti-Ror2 antibody
over - eXpr essi on. mat i on was even stronger

induced ciicifled iz }fprrwmmven il plesgpengfl deaxalf thergellkjwpae induced to express

Ror2 g'g){l I{G%%,enosgﬁ?s gltggcvtvx‘éb?gm ?}3 ?gﬁs"’\lﬁb&nsr?oEﬁ%ﬂntlhga)%aﬁ‘hdlmenze

and aaninate Rb@reamptobm@pr(oﬁwguRer?Am,edmd o1 fad alajrix ﬂdrmatxon in

mesenc ﬁ/fna‘?%ttel o4 lgegu\i\@é%gs 14tPat an af%ngl 1%)1'{ %ﬁlbgaggh?d:erow e effective

theram,nfdr bstéypmshsmad Ioﬂyar ibgnd hmeapseesence of Ror2 in the

conpl ex by anti-Flag i munobl otting (Figure

4B) . [ 00190] To assess if Ror2 causes phosphoryl ation
EXAMPLEI7 3-3b, we re-probed the blot in Figure 4A with
] anti}phosohot rosi ne_anti body. This anti body
bitiog.af;1¢; hancep ANISG mupexalizalloni n t hat ni grat ed at
[0019‘6?e TBTEst 1@‘3‘3‘@5@@4 i iPSstelbeRic iR iidsh, me%ﬁmted 14-3-3B

ly in cells expressing the wld-type Ror2, "but not

exprebsxgaﬁn grsendrearid prassmce nEBid/evemexaressip @” artbis#nd, IVISE) were
infect’:e) r ec 'IiQI:;S 3§ogpﬂor g etS w?nig}émgge({ Sﬁ%nﬁ gown-rcgulated the

endogeﬁhﬁud pﬁ:(tﬂ)\ exfﬁl’tbsﬁoiﬂ wheh bempsredas scxaﬂ%ﬂddmxﬂltxby shRNA (Figure 104).
I jyunopreci pitating all t roslne hosphor yl at
WhenSK! Werei iplooisd il waeonttal inkses, Eigs @FﬂéhRNA and B-

galac@3fdab daVe SErRESALW derit o? hﬁ&ll)t i RdthliZzdiioh ] FBSrb M0B)) Suggesting
anmount of hos&ho- 14- 3- upon Rar2 over- expreSS|on

that dugd igfgction by itsp m@lﬂtes]-@llfi@{eo%neéﬁdgwgu €9. As observed
beforg?ﬁill%raset EhQJ bapi‘tgﬂ %Fﬁimﬁhgﬁm ¥hat 10?2?‘233§98]-4'1gﬁ ABril 14, 2004),
observed i n gure we 1 nhibited Ror?2 expreSS|on i'n
infectipromithdiard aldynqwm stypegly oremetegibe fomagmmﬁrmwrw?gdrr@atrlx To
ransf
our S\?r'phsés, t(%c\%‘l nr%%u{a%on W'ﬁtlli' 3@%%15% %?e%l& éﬁcrg%ésglﬁﬁé %it%éteoggmhgrahzanon
(Figunbh @ 0BY. OT\qugetlesd, Ror2seovedekRpresgombndl 48L§B\iﬁlh1b'h'hen induced stronger

matrix mineralization than did either one alone (Figure 10B). This is the first evidence to
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decrease in Ror2 expression had no effect on the
anount of 14-3-3b protein in U20S cells, but caused
wa@niopsigant down-regul ation of its tyrosi ne PCT/US2007/004510
phosphoryl ation (Figure 5E). The apparent increase in
t he extent of background phosphoryl ation of 14-3-3b
conpared to Figure 4Cresults froma | onger exposure
time used here. [00192] To assess if Ror2 binding to
and phosphoryl ation of 14-3-3b is direct we perforned
suggebtthyi 14-8-3@xpeffokigproeiméxdntsrinkibitoryneffitctsour ostéapenic differentiation of
(groteins. For the binding experinent, the GST fusion
f the cytosolic domain of human Ror2 (GST-Ror2c) was
expressed in bacterial cells, precipitated on
gl ut at hi one sepharose and i ncubated with in vitro
ated 14-3-3 b. As shown in Figure 6A, 14-3-3 b
AntibB rﬁ?dutcgd ﬁgIZ RQf\%ﬁon BRA 189038 thHiSifioR bRiifete ind @l KoMe|fBfnation in ex
ITectly to e cytosolic domaln
vivo calvaHal qultugsnce |n V|tro translated 14-3-3 b contai ned
[00 19-%? P aronay Fets[gd. 1? ?]now%zﬁﬂorékffexﬂtd}%drﬁ aptltl\;aft%ﬁ akﬁ% 3"@% inhibition
i'hconpatible W I'nase assay, We purchas
trans|ptélihfol ictefised biohk formiatich in agiectrid Qitires. «Culvaréal fooneseef 4 days

in vjitro kinase wi,t h, pur.ified reconbi nan
old mese fraies 7T BN e BRFs ForR G Scaanbleg SBRNA or 14-3-
3B- speéi@i%r%hpwd atﬁal lbbmal];ﬂm%lé’:s/m -aid 48t Rkdr veeﬁaifemu Rgth 12 pg/ml of
at 14-3-3 is a direct substrate for the Ror

anti- Rc;r?. @Qtlb@MWPeEﬁQMEDWRGP@ ehkpg/m caleeing o‘aﬁier 7 days of

cultur§ Wi ‘fe %v@ﬂ&s%ﬁ& 'a}(aﬁ@cﬁest li\ﬁe ﬁg{eg wefE SRInRE vs[lgpﬂe%%]toxylm-eosm and
recep tor tyr oSl né I hases ave been shown t

consdilentdi()@ann ;sedtchmjméemnv aweyl fioyn frantabsutings) W@;ﬁasabgateéno

nistorgprofigmelc il ol Blogdfe OSOR ML 30§ B IS T80, Uncer

controin@adpiohabé dcrhmbmdn;hRyJA affeaftem:a@cl IgGésrdaltroent] 60@ pirelshgtd of

e oA SF L SPR BE L5 FPELTR b e Wi o105

3B bydth%f)é&ﬁc Q{IﬁNAC‘dahyeQi 0% hx@crEi{%Zn fIRCIORI B6nd ¥e®ahd 60% increase in the
ki nase. To assess dinerization, Flag-tagged and

osteobjast nuaferscinfisating thab pidr 3 presein u@tlblt%\e&tﬁp 55 ceurte gnd/gr activity
I b
R R
in osteablaawlrrlhsrk and go¥enerease inuntahbeusr 2ea, RAEE 8gain enggesting that an
AF2064 h_pon
actlvaém or)2 an{lkj)\/\éa; Ylg) %\ﬁg?e %frfl‘édt{i'qufl’gg)l ﬁqﬁ q%%?b%@glsgﬁﬁgther bone
disea¥d3( Q{(ﬁw)ﬁvkﬁ,abﬁfb,lmﬁg dod 1p+3-ap aHRDIA mfitdtiok|veith tikfRox2 taptibody

a3 TG 1R AR ST S
comﬁdﬂﬂ&b eBat t'i’@itm@ﬁ’tﬂﬂbﬁd Qﬂ§ur@f1 INOBirep ek bt é‘xﬂeﬁé‘nce the observed

t reat nent associ ation lat
incredies of agRL% SMEOHPAG 1AI0E RS RERCHITID | RAPRRITplp speculate
that Holﬁ?f{oaoir% {89 P dieBie ﬁéﬂ%yo&ﬁ\'irbﬂﬁ@&%b%t Hifferentiation

I's. Thi's honodi mer formati on was strongly
an¢©eﬁham€@d upon treatnent with Ror2 antibody confirm ng

that the anti body can dinerize the Ror2 receptor. The

experinmental design was validated by the fact that

XAMRILE Bl ag anti body failed to inmunoprecipitate

0682 ! e ABRSICE: oD o6y had ~
[001%8fi gwseshdhim it G‘]lgtpaﬂéh) thefagsm utilweﬂ& \Méll E&mTthEhasgi TrkB receptor

mgnaﬁﬁg Icp:)la I\Jggt Iélﬂj[ei'%ggset\:/e%rtérfls actlvba¥eci gm}'lgan%l i%tducedghomé t&menzaﬁon that

Developing at
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{Figure 7A, bottom panel). [00194] To address if the
anti body activated the Ror2 tyrosine kinase, we
wo e@anesios20S cells with the Ror2-specific antP@DU$2007/004510

the 1gG control for 1 h at 37 0C, isol ated whol e-cel
protein extracts and precipitated all tyrosine

phosphoryl ated proteins on phosphotyrosi ne anti body.

Figure 7B illustrates that treatment with anti-Ror2

anti body resulted in significant autophosphoryl ation

causeoﬁhddpﬁoﬁdm%nl«ifrmkendsnmldnoas;f ithe mmﬂxlesqudsableuwm(CRE) in the

ubstrat e, The e data
promtes o ree Belish Ve Eeioraieg P ShpSic RErnS: fsfRuBE BY bt exeacetiuar
domaﬂpéﬂ R62€8a 1 497RAIsEd to/the stanembinbame and detpdoatiulaEdSMikink of TrkB (aa

R T AR O ST TG TN

dxmer%hbl@ wm -ab{PHHE qﬁmﬂ lsiﬁﬁﬁlhrlgﬂ{)dlﬁﬂaﬁlaﬁld ashit VR ticeshsef inRBé ZRE
have functional conseguences. on osteogeni ¢

prom@rrnr 4féwetbft TartFgihismypaiBesis.ahe emarisaetrpoforasesihiy dgnsfected into

HEK&%C&HE' &/%?-egﬁyxg;s@ﬁﬁﬁlte'm-@u&f}%qﬁaﬁﬁa QH@?@CRE) obtained from Dr.
phenotype (Billiard and Bodine, U S

Seongquplqlma(twmh Resgreh, I‘RHHEQTPBQPSJ)Q 9@&% R@quErwmmemm pcDNA3.1(+)-

hygro%? le&t&d&:ﬁé&j inftd HEK- cRPs0Pdiec atme@fb( San
I's [ ncorporate ere|n y reference
Diegd, @Aiced the calsewq:rc@swn mt)yﬁ%@tﬂﬁlugmmxdm osmle&gjewd colonies of

hyercE I YT BTEL AR R TOBe a4 agerred one per
well GHi6l06-WAILHIaRS] UBlcHIRUNEE godwirat 27G et FI0cugm hygigmyein and

on-specific goat 1gG After 9 days of |ncg§9t|on t he
level%@d%eg LK AxpRRsaIon 2R AtReRIes bY O SR SRS

1mmu%tt oé{énﬁ%y NThE ek -OiRe QQQQH&thQE)réEéH RODITrkScHiMeW were treated
anti-Ror2 anti body dose-dependent]|y

r
with thg emeg@a apifeodsharhas JreR BT ENoREY P AMEHALR P (5F Example
5). ARMRGwn NQ?" g{'ﬂ?g QQfRGQQs‘iB@Elﬁ'cQg’th@@ Sfused Q%’Jus?ﬂ'os@ﬁie‘bh?fdent increase
m nerali zation at al concentrations test Ed excep
in thegibisegtved ilyviferdse |aetmwabwb¢1v eempared krecellsgrratad wish eoe-ﬁp%@C IgG.

o R EOFLAL il ) S oaR SRS i

the atsifity dfaetynis dins bulingg dinsat livicedotor small extlecauest, peitides, proteins, or
i AF2000) was al so
annmeqﬁt Ple??ec{ d&?&§§§h§¥§e anti-Ror2 antibody

ef fect was nedlated t hrough the Ror2 receptor, since
it di sappeared when the Ror2 expression in hMSC was

i nhi bited by Ror2-specific shRNA {Figure 9A).
Furthernore, anti-Ror2 antibody induced calcified
matrix formation even in absence of dex if the cells
were induced to express Ror2 through adenovi rus
infection {Figure 9B). Thus Ror2-specific antibody can
di meri ze and activate Ror2 receptor and pronote

Ror 2-nedi ated calcified matrix formation in
mesenchymal stemcells, suggesting that an activating
Ror2 anti body may provide effective therapy for

ost eoporosi s and ot her bone di seases. EXAMPLE 7

I nhibition of 14-3-3 b enhances hMSC mineralization
[00196] To test if 14-3-3 b plays a role in osteogenic
differentiation, we inhibited 14-3-3b
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expression in absence and presence of Ror2
over-expression. To this end, hMsC were infected with
wo 7048188 3 b- specifi c shRNA, which i ndeed st rpemUg2007/004510
down-regul at ed the endogenous protein expressi on when
conpared to scranbled control shRNA {Figure WA). Wen
hMSC were infected wwth two control viruses,
cont ai ni ng scranbl ed shRNA and b- gal act osi dase, we
observed a | ow extent of matrix mneralization {Figure
10B), suggesting that dualClainecti on by itself
nmedi ates m |l d osteogenesis in hVMSC cul tures. As
observed before (Billiard et al, U S. Patent
What fPglhintedtison U.S. S.N. 10/823,998, filed April 14,
~ 2004), infection with Ror2 adenovirus strongly
pronoted the formation of mineralized matrix. To our
1. SW REih%a.of dRWing 6Ppdedtntitg Dbonk4related dEbﬁder gomatiking administering
i ncreased the extent of nineraliza ure EC{?
to a subjefd Y 2 beasrtelaied Alserdst aduqraprulifit %i‘iﬂ‘i'i“ Pt bppent
JURL DEeroteRl.l | X n1neraI|zat|on than did either
capab%)ne aﬁg?itg{%irgi gure WB). This is the first evidence
t osuggest that 14-3-3b scaffold protein exerts
S f tid dsbeate@fwith bone
2. h@%&%%ﬁfﬁﬁ%&’f&n\{v? Sgi&ig%gﬁ%g%a%gﬁ gﬁgﬁ?i S:./atsi on and
loss. 14- 3-3b i nhibition pronote new bone formation in ex
vivo calvarial cultures [00197] W next tested if in
vitro effects of Ror2 activation and 14-3-3b
3. i Aelmethohof claims | awberient the idisordeadesrlensebipmy thagrawp qagsisting of
V. vO_or gan c re I
osteofgods ‘Rrd c@ihe bl B2 pbfE AL PR NER ot HESe Hofle
segmmﬂt drifeits) @s&olyalnﬂioed d&hRNApdmaiMarSi— se8bndaye by pérpargtimmpdism,
x 107 vz& % eg/nk and 48 h later were
Pagettsi'qégﬁaé‘éi QRFsemafast Fn YBYO¥R™- Ror 2 anti body or
non- specific IgG in presence of 15 ng/m cal cein.
After 7 day ul ture with adenoviruses and
4. a h%%iil%@ Pl flﬁté“ ol gf%gs SUPISFHE Utk n
henatoxylin eosi n and consi stent 300 nm stretches (450
nm_away_from front al sut res) were s ected .to
5. i eoRhphRHeIm d MhsieLIRe Sgbntigusss it e HeHRS pRRor2 protin.
. 5.50.8 (Nashville, TN). Under control conditions of
scranbl ed shRNA i nfection and 1 gG treatnent, 600 nm
6. | Srhetnethed phflaim il avbersimthsegent3a sad melscWe: hone ar ea
and 39.57.4 osteoblasts. Inhibition of 14-3- 3b by the -
specific shRNA caused 60% i ncrease in the total bone
7. are method ofslaim e abereimthepgenisis aFBPIEE: nunber ,
i ndicating that 14-3-3b protein inhibits ost eobl ast
counts and/or activity {Figure 11). Treatnent of
8. calheamethbd o plaim \li wirerein theREeDt comurises gn paidhadyedirected to Ror2
pnne$§@6increase i n osteobl ast nunber and 50% i ncrease in
otal bone area, once again suggesting that an
activating Ror 2 antibody may provi de effective therapy

0SL e0RakLQ ot h e . .
o ol MrRae Sh e 13 Wpefhl e i oo FBE & hor Rk Fhabgdy directed
tolkﬁhbnhﬂdy treatnment did not produce an additive effect,
resulting in even a slightly smaller response conpared
to either treatnent alone {Figure 11). Since in our
10. expesmethoa of brimhs eherdn thecigearsie 3 hunanterd¥hahizedahonoclonal

. reach safuration in this assay system it is tenpting
antibpdy glﬁ%:&?ﬂ‘ té)t]gorz
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that both Ror2 and 14-3-3b are in the sane pat hway
controlling osteoblast differentiation and/or
wo moveipsass EXAMPLE 9 Devel opi ng a hi gh t hr oughpot/psioogbnisio

sensitivity assay for Ror2 activity [00198] As shown
in Figure 12A, the assay utilizes the
wel | -characterized TrkB receptor signaling pathway.
The TrkB receptor is activated by |igand-induced
hono- di neri zati on that causes phosphoryl ati on of Erk

11. afte sddtiod of dlaim 8f9,tond 0cwiMiteirethp ansbodyl ie 0 the IgGREYtype.
the pronoter of target genes. W generated a chineric
receptor consisting of the extracelluar domain of Ror2

12. ( Tae InefRY) of ¢isiatl1 f whérbim the apaieoiwpaises anuhtibody fragment directed to
i ntracel lular domains of TrkB (aa 432-822). W

Ror2 prpffdhesi zed that when using this chinera, agents that
cause Ror2 dinerization will activate TrkB signaling

pat hway and result jin jncreases in Ihelgﬁfﬁg%onotgf d to Ror2
13.  adbpwmetyod qhclpigs {. WAFTEINHR ABHYE SPMPrieRAtlwp Hggment directed to Ror
proteih€Cceptor was stably transfected into HEK293A cells

over - expressing the CRE-luciferase plasm d ( HEK- CRE)

obtained from Dr. Seongeun Cho (Weth Research,
14.  PrLBGEIR0H of Yhim TNEn&Ridmd E?%lt&%r(ﬁ%%@g atlleddf %{i”nﬂlﬁoﬂ%‘l\t"‘ragmcnts

hygro was el ectroporated in cells using E
directed ® Bpecprotsimrvehenein tBeraatitody frigessts ara)inkgditogpidie epyalently.
were grown with 350 ng/mm hygronycin until isol ated
col oni es of hygronycin-resistant cells were forned.
15. Cdhemsbodvef eaim ypwhercincilic agenttis admsinesiered pereatgselly.wel |
onto 96-well plates. Colonies were grown at 37C with
350 mg/ M hygronmycin and | evel s of Ror2-TrkB
16. effheascahodofielaim dswhersathbpgewsds administengd ditravendwsly.and
i mmunocytochem stry. The HEK-CRE cells that expressed
Ror 2- TrkB chimera were treated with the anti-Ror2
17. armhehosiod batlaliad, Whemwimthe agentds ydmimisteret @orallyner i ze-
Ror2 (see Exanple 5). As shown in Figure 12,
Ror 2- speci fic anti body caused a robust dose-dependent
18. | NCHRARA dfMnéBasinbsaeyiskt diftdrbatiaRa cadaiprisirgycontiling cells
conpared to cells treated with non-specific 1gG Thus
expreging, ROE2 Wb @nsgent caprbipofactialins dhf %8 put and hi ghly
sensitive assay for neasuring the ability of agents
(including, but not limted to, .small nol ecul es,
19. pdpeiraetbod pf glam 18, Wherelhe BaENtdS§ PEI¥e nduce Ror 2
di meri zation and activation.Cains Wiat is clained is:
1. A nethod of treating or preventing a bone-related
20. (iThsrmiethod efiplein il Bgwhergimihe mgentiga swall meleguet with a
bone-rel ated disorder a therapeutically effective
anount of an agent capable of activating Ror2 protein.
21. 2 Theheethed Rbdlaon 18) wherein thajagentiinan prtitndiye- r el at ed
di sorder is associated with bone | oss. 3. The nethod
of claim1, wherein the disorder is selected fromthe
22. gridepnetbng iof tlaitg 2df whereaothe agertds alantebaslyrdirercted to Ror2 protein.
arthritis, rickets, bone fracture, periodontal
di sease, bone segnmental defects, osteolytic bone
23. dileasethogof niaing 1&8neheretnihd agyntivppses phe dinteyrizetion efiRor2 protein.

24. The method of claim 18, wherein the agent increases the phosphorylation of 14-3-3f3
by Ror2 protein.
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Paget's di sease, osteonal acia, and hyperostosis. 4.
The nmethod of claim 1, wherein the subject is human.
w®200Tlgs1oet hod of claim 1, wherein the agent cRUBES2007@04510
di meri zation of Ror2 protein. 6. The nmethod of claim
1, wherein the agent is a small nolecule. 7. The
nmet hod of claim 1, wherein the agent is a protein. 8.
The nmethod of claim 1, wherein the agent conprises an
anti body directed to Ror2 protein. 9. The nethod of
25. clrak methodvdfuisinn 18,hehagiarnhe celspre beman celdmoc! onal
anti body directed to Ror2 protein. 10. The net hod of
claim1, wherein the agent is a human or humani zed
26. IR GIRR] ofdl4inD 08lywhkirei@ahe telisareesh dells. The met hod of
claim8, 9, or 10, wherein the antibody is of the 1gG
i sotype. 12. The nethod of claim1l, wherein the agent
27. CAmBMASESI Sfclait 1 DOoNNerEnABEealls 4 hrstmthyiml Refm’eells.
protein. 13. The nmethod of claim1, wherein the agent
conpri ses an Fabfragnment directed to Ror2 protein. 14.
28. R THBQHoLaim "1‘8 mvﬂer%QB@ kRdplfeoRa&itg i iR&bexbivo.
| east two anti body fragnents dlrected to Ror2 protein,
wherein the anti body fragnments are |inked together
cayal Mnéd'Hr vivo.
% aggl%tn?ﬁé(g%%ﬁn&%ﬁné-fgfgg&%ar entg{gp %F?gﬁhé{énémf%g%net hod of
cI al m 1 wherein the agent is adm nistered

30. agerr% Og‘éhr#imtgr\g adi%aeggggtcﬁﬁgreggat%ﬂdﬁ# H@?&rﬁé&m‘é%ell with an

agentitint imaeasag thestxpodssmator @pﬁ‘fler efRertarowsitconpri si ng
contacting cells expressing Ror2 with an agent capable
of activating the Ror2. 19. The nethod of claim 18,
31. Whenrthbdtdfecrgaing fos ama@nntlmt mcréé@es Kh@ zm&IlVitu @omiprising steps of:

cl aim 18, erein th%?agentt Ji)]% an%U| e. 21.
TRRNREURE IS PISF e RPT2 REIFE Y A LS I's an
arfetdp@ibying RhethEh R ofEhdtbdtydd indrused. 21 vvher ein the
agent is an anti body directed to Ror2 protein. 23. The
met hod of claim 18, wherein the agent causes the

32. diTRMh&Abd 6nclafm B Aheret Ror2. is 24 celldfar @idadtlopRorl. ai m
18, wherein the agent increases the phosphorylation of
14-3-3b by Ror2 protein.25. The nethod of claim 18,

33, WAR{cGh&thbA8f EBih 3 12vBeRMTROr2Ci8 theSkinase. dohiin BERBEX] Of
claim 18, wherein the cells are stemcells. 27. The

met hod of claim 18, wherein the cells are nesenchynal

34. SURP f&hbS of ERim B ewﬂ@kﬂpﬁi)e QfepdrdetBribfing %ﬁl'bﬁbék 4sB&sing the

step of contacting’is perfornmed ex vivo.
kinasgraetiiity off ReRairate8, wherein the step of cont actl ng is
performed in vivo. 30. A method of inhibiting

adi pogeni ¢ differentiation conprising contacting a
35. céeTHe mithphd g@ficlaim 34, wherein the step of assessing kinase activity of Ror2 protein

comprises assessing the phosphorylation status of Ror2 protein.

36.  The method of claim 31, wherein the step of determining comprises assessing

expression levels of Ror2 protein or polynucleotide.

37. The method of claim 31, wherein the step of determining comprises assessing the

phosphorylation status of 14-3-3f protein.
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agent that increases the expression or activity of
Ror2 protein. 31. A nethod of screening for an agent
WO b@t/098188 eases Ror2 activity conprising stepsPOlf/1S2007/004510
contacting cells expressing Ror2 protein with a test
agent; and determ ning whether Ror2 activity is
i ncreased. 32. The nmethod of claim 31, wherein Ror2 is
the cellular domain of Ror2. 33. The nethod of claim
31, wherein Ror2 is the kinase domain of Ror2. 34. The
38. nahbaeskthéd of daim 31, whdreinche steh of dtepmoifingledneprises dgtermining the
C ri ges . assessing.the kinase activity of Ror2
level ?J‘?’gg’éf fzeég?at‘f’ﬁzorﬁgpﬁf}d of claim 34, wherein the step
of assessing kinase activity of Ror2 protein conprises
assessing, th osphoryl ati.on.status of Ror2 protein.
39.  3@\n ageat ﬁ"éf‘ﬂgB‘Pgﬁ‘t %F%ng,fc%h'@rﬁi n the step of
determ ning conpri ses assessi ng expression | evel s of
Ror2 protein or polynucleotide. 37. The netgod of .
40.  c|An #ntihpdy direpted fo RRE atheehyr tha anbady fianersdBnprifadign of Ror2
igssessing the phosphoryl ation status of 14-3-3b
protein.38. The nethod of claim 31, wherein the step
of determ ning conprises determ ning the |evel of
moaer al.i £l xof : . Lo
41, PR BbEROfR Ho. AR R0 gttty MG T it 2alioh B Ror2
protein0 Ror 2, whereby the anti body causes the activation of
Ror2 protein. 41. The anti body of claim40, wherein
t he anti body causes the dinerization of Ror2 protein.
42. 4ZXheHnebady obceiyn 46, whatim the antibmslyas polykbonaht i body i s
pol ycl onal . 43. The anti body of claim40, wherein the
anti body is nonoclonal. 44. The anti body of claim 40,
43. WEHeainfibbiheofieitin d0ywhereinthre antibdsly i neonanonblody of
cl aim 40, wherein the antibody is humani zed. 46. The
anti body of claim40, wherein the antibody is of the
44. | OGel biby@eof ddim F0ewhdrtinhe yntibody iahoimdfl, wherein the
anti body conprises an anti body fragnment. 48. The
anti body of claim40, wherein the anti body fragnment is
45. anTHeadntibbaw BEAkim 40, widreinttht iaReBdy0s hainahizedO, wherein
the anti body has at |east two binding sites for Ror2
protein. 50. The antibody of claim40, wherein the

46. anfiDpnobRsf E% Ak ubywh¥rRiline dhilBody & &f ti 1gR0KStype.
protein.51. A nethod of treating or preventing a
bone-rel ated di sorder conprising adninistering to a

47. SUBiERkibBLY Bf 81ahR26; WhtRirdhe hBBEdILLo fﬁJ&@ hA RABAdbragiment.

ef fective anount of an agent capable of inhibiting
14-3-3b activity. 52. The nmethod of claim51, wherein

43. { PALAERABLAYBPERE A8 FhéRinthe IndbofRiSRS1 3 an Fab fragment.

prote

49. The antibody of claim 40, wherein the antibody has at least two binding sites for Ror2

protein.

50. The antibody of claim 40, wherein the antibody has exactly two binding site for Ror2

protein.
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53. The nethod of claimb51, wherein the agent is a
14- 3- 3b-specific si RNA or shRNA. 54. A nethod of

WO dennpgiys ng agents that pronote the di meri zat PONUsS£007/004510

51

Ror2 protein, the method conprising steps of:

providing a cell expressing a chimeric receptor

i ncludi ng the extracellular domain of Ror2 and the
intracel lul ar domain of TrkB, wherein the cel

conprises a reporter gene construct operably linked to
a Ackbfhoded roating ef prewentingGREOnepredated disordes nomprising adménistering

to ;:1 s@%clrt \:Wtht ahbgn t-l%?%%ec"flgﬁg}de{ g?&é%geélﬂ?{]ﬂ){]ﬂg&éf&g l%nlogléﬂ)f_réﬂ{e agent

ession o e repor

capablsd flinkibitingcl14aB Bpattivither ei n the reporter gene is

52.

53.

| uci ferase. 56. The nethod of claim54, wherein the

cell conprises a plasmd including a gene encodi ng

| ahk hedtRGEoOEIna bl ywhérsinate hgerit dewbREgpints#€3-3B bXpredsion.
protein of am no acid sequence: ~
MARGSAL PRRPLLCI PAVWAAAAL LL SVSRTSGEVEVLDPNDPLGPLD

CPRGIRNTHbd<GIYEILNT 5 ERVINYEIR M i A ICKBASBNEIRRINURMERII A or shRNA.
NDAPVWQEPRRI | | RKTEYGSRLRI QDLDTTDTGYYQCVATNGVKTI TA

- TGVLFVRLGPTHSPNHNFQDDYHEDGFCQPYRG ACARFI GNRTI YVD

54.

S%%h%%%&ﬁ%gﬁgﬁ s e Y BaAFaNGPbERARFtotein, the
APKPREL CRDECEVLES YT ARSNPLI LMRLQLPKCEALPMPE _

meth@GREmpIErg €FFs ®ERLGRYHQCYNGSGVD  YRGTASTTKSGHQUQPW

é@%@g@g@%&%&%ﬂwﬁw%%%ﬂg\my@%ceﬂmar domain of

Ror2 yhd theduimcethtar domain of TikBa whekefig thegisHiopmgpises a reporter gene
. S gpa: e nsal kod
consﬁggggﬁﬂxgggnvigg@e{, géﬁﬁe&gf?&%\é'eﬁ&ﬁ@rh'(émﬂmﬂé@f, nsql kp

55.

56

€nco

57.

gabotvfing@theyoell opittnal kst agenktanddasdnar kdf hr eael | t nl ghehi
kf li muf eyokhadl nk I | t m
xldgéeg%lxgtﬁrggrvg% llegéérﬁ%)émn&? g oI‘ {hrear e]%ﬁ'ﬁ:%\éeg@mg REF! tasq

asghrv ArT Ac Vg
vki gdf gnsr dvyst dyyrvgght ml pi r wrppesi nyr kf t t esdvwsl| gvvl

RGP Pl AR RASHUGE 78 Ftry BEB e ety o

am no acid sequence at | east 90% honol ogous to SEQ I D

glg;hadfrg%;gg% ﬁg gl%}rg% E \?vhgrelorf thg Ice II rcT:101?1]7)’risél'\slh aelglgleridt irr]lce:lugmgnaogene

%&BBBB%&&EAM&M&L@VSBT&%EVL DPNDPLGPLD
| PTLKGYFLNFLEPVNNI TI VQGQTAI LHCKVAGNPPPNVRW.K

NDAPVWWQEPRRI | | RKTEYGSRLRI QDLDTTDTGYYQCVATNGWKTI TA

TGYLEYEL G BT GREHERGFCQPYRG ACARFI GNRTI YVD
SL%&%I ENR TAAFTM STHL%SQZAI PSFECHEVEPL CDARSR

A ERERRRYLESHED AN/ RENPE VSIS PKER MBI LGPLD
GQDGPIPTLKGYFLNFLEPVNNITIVQGQTAILHCKVAGNPPPNVRWLK

NDAPVVQEPRRIINIRKTEYGSRLRIQDLDTTDTGYYQCVATNGMKTITA
TGVLFVRLGPTHSPNHNFQDDYHEDGFCQPYRGIACARFIGNRTIYVD
SLQMQGEIENRITAAFTMIGTSTHLSDQCSQFAIPSFCHFVFPLCDARSR
APKPRELCRDECEVLESDLCRQEYTIARSNPLILMRLQLPKCEALPMPE
SPDAANCMRIGIPAERLGRYHQCYNGSGMDYRGTASTTKSGHQCQPW
ALQHPHSHHLSSTDFPELGGGHAYCRNPGGQMEGPWCFTQNKNVRM
ELCDVPSCSPRDSSKMGILYlsvyavvviasvvgfcllvmlifllklarhskfgmkgpasvisn
dddsasplhhisngsntpssseggpdaviigmtkipvienpqyfgitnsqlkpdtfvghikrhnivlkrelge
gafgkvflaecynlcpeqdkilvavktlkdasdnarkdfhreaelltnlghehivkfygvcvegdplimvfe
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SPDAANCMRI G PAERL CRYHQCYNGSGVDYRGTAST TKSGHQCQPW

AL QHPHSHHL SSTDFPEL GGGHAY CRNPGGQVEGPWCF TQNKNVRM
WER@DVRHSGSPRDSSKMA LYl svyawi aswgf cl vl f1 1 ki apérkszpkiepdsio

pasvi sn

dddsaspl hhi sngsnt pssseggpdavi i gnt ki pvi enpqyf gi t nsql kpd

t f vghi kr hni vl kr el ge

gafgkvflaecynlcpeqdklIvavktlkdasdnarkdfhreaelItnlqheh

vkfygvcvegdpl i nvfe

ygkgmg?mkﬂfahgbmmmém@i@pqmnhlmmgjm\qthﬁgmwtra@qgm1
rdlatrn
Oy PBPF YL RISV B oyl

V\%héhw hmﬂd &RRYh Ivdqﬂﬂj‘hw qr prt cpqevyel n gcwgr eph
nT kni kgi akasQ %/Idllg)t éEéb NO. or an
ameB‘kQ&ﬂé‘lfé Brddilg (SEQID N5 o) hefo| ogous to SEQ ID

an amii{g ac4d setrendd &t 184509630 hdtholehSusToFEQ WHINGI A. t he ami no
acl d sequence is:

MARGSAL PRRPLLCI PAVWAAAAL LL SVSRTSGEVEVLDPNDPLGPLD
. Ggﬁg’ i3 RMIR 4 AR de WPENVRV\LK
>8 \9\)%%3% R%’EEYGSRL RI'QDLDT TDTGYYQCVATNGVKTI T
TMARMMWWW \@WPW@PLGPLD

SR GRS TR

smmmmmmm@wm@m@@@@wwmm

ébm svyav%mﬁﬁs@gﬁgﬁﬁgﬁﬁ Iarﬁ%%ygasw sn

? %WQGMMM@@ ﬁﬂ“ﬁBSWBQﬁWIB%@Wé’FRWWR
R R L R QBN TR SN I MR QLK GE AT EMPE

v@WAWREGMERLGRYHQCYNGSGNHDYRGTASTTKSGHQCQPW

Y PR L POS AV ERORR LA AP S AR R RR Vi

?/\lzsggzgtﬁwsc@vmmnmmyawamgﬁmvwﬂmarhaagmgbwwn
ifty

k
n ﬁ@@ﬁ@eH’ﬁ?@gmtaﬁg?gg@gaw‘km\gwg%Hlsqlkpdtquhxkrhmvlkrel ge
TR 2 Byl Peb kiR bk Sl sifiark SFHR: deldighe W kfygvevegdplimvie

ymkh gdlnkﬂrahgpdavlmaégnppteltqsqmlhiaqqiaagmvylasthvhrdlatmclvgenll

U

vkigdfgmsrdvystdyyrvgghtmlpirwmppesimyrkfttesdvwslgvvlweiftygkqpwyqls
nneviecitqgrvlgrprtcpgevyelmlgcwqreph
mrknikgihtllgnlakaspvyldilg (SEQ ID NO: 4); or

an amino acid sequence at least 95% homologous to SEQ ID NO: 4.

59. The protein of claim 57, wherein the amino acid sequence is:
MARGSALPRRPLLCIPAVWAAAALLLSVSRTSGEVEVLDPNDPLGPLD
GQDGPIPTLKGYFLNFLEPVNNITIVQGQTAILHCKVAGNPPPNVRWLK
NDAPVVQEPRRIIIRKTEYGSRLRIQDLDTTDTGYYQCVATNGMKTITA
TGVLFVRLGPTHSPNHNFQDDYHEDGFCQPYRGIACARFIGNRTIYVD
SLQMQGEIENRITAAFTMIGTSTHLSDQCSQFAIPSFCHFVFPLCDARSR
APKPRELCRDECEVLESDLCRQEYTIARSNPLILMRLQLPKCEALPMPE
SPDAANCMRIGIPAERLGRYHQCYNGSGMDYRGTASTTKSGHQCQPW
ALQHPHSHHLSSTDFPELGGGHAYCRNPGGQMEGPWCFTQNKNVRM
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ELCDVPSCSPRDSSKMGIL Ylsvyavvviasvvgfcllvmlifllklarhskfgmkgpasvisn
dddsasplhhisngsntpssseggpdaviigmtkipvienpqyfgitnsqlkpdifvghikrhnivlkrelge
gafgkvflaecynlcpeqdkilvavktlkdasdnarkdfhreaelltnlghehivkfygvcvegdplimvfe
' ymkhgdlnkflrahgpdavimaegnppteltgsqmlhiaqqiaagmvylasqhfvhrdlatmclvgenll
vkigdfgmsrdvystdyyrvgghtmlpirwmppesimyrkfttesdvwslgvvlweiftygkqpwyqls
nneviecitqgrvlgqrpricpgevyelmlgcwqreph

mrknikgihtllgnlakaspvyldilg (SEQ ID NO: 4).
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