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(57) Abstract: The present invention relates to: a composition for preventing or treating OSCAR-induced diseases, comprising com-
prising adefovir as an active ingredient; and a method for treating OSCAR-induced diseases, comprising a step of administering the
composition to a subject with an OSCAR-induced disease. The composition is an OSCAR inhibitor that reduces the mRNA expression
of OSCAR, and has been identified to have the effects of alleviating inflammation and promoting the differentiation and regeneration
of cartilage cells, and thus can be effectively used in the treatment of OSCAR-induced diseases including metabolic bone diseases.
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7EA 71T}

wheh A, A7) 9 B 9 ATt S5 A ol i X Rl Qo] A], B kg o]
old] En]of, o] o] fAH 07 5| &I P EE TREHIE FRAYS
B X8 st A E L QAT A AL AR R 4] AFE) Ul §]
o R A B E TP e & gl

b o] ofehA 2= A= EH A A o mRNA TS A
ATt A7) A& E A ebA = v g2 32 2 v o] Al (matrix metalloprotemases
MMP)-3, MMP-13 2 ADAMTS-5 5-0] 9loH, o] 52 A& A L] A 272
(extracellular matrix, ECM)S ¥ & 3}+= 7] 5= gt} MMP-3+= =24 b ) 1L 110,
IV, IX 2 X, = 2 €] 2 &= 2] ZH(proteoglycans), 3}o] H 2 4 €l (fibronectin), &7 1
(laminin) 2 <& 2~¥ (elastin) S #3838+ 7| & o). g MMP-1, MMP-7 2
MMP-9#} & T & MMPE 24 81 A| 7] 7] & §hr}. uhebA] MMP-35= 2 222] 9
Al-7dell o] 7 F 8 gk AR o] A AL 9lrh. MMP-9-> F b2l Bl IV 2
V I 02 A E 9] 7] F S HEl e MMP-12F AetaEl S Halehs 715 S g

T} MMP-13+= 1 3tell A F 2k Al v Al (collagenase) 3= & Fek7 Faflait=
A, "lopo] g o M= Fehall Ml E Y 20 A5 S A sl Fasty] ool
., Zlo] A&}

TR ZA4AM wol T gt Al Aol A v 9 st =
= .

=), $<&(carcinoma), FE] 2= A L FHA oA o]

>1
it

=3
SEPEE : o oo 2ol WA
ATk 2, o]y gk A A E& A s 2EAI AR aHE d 5 ot
olof, & g of ofshA A& A=A 9 mRNA %fﬂ% S A =
ettt 7] A& A vEA = COL2A1 = SOX9Y = Sl.oL, o] ol A
SHE) %] k=1, /7] SOX9 (SRY(sex determining reiong Y)- box9)8 7|Eo A=
M EAM Az W EYAE A 8= E’*E]r 3 2 (collagen type 2)9} o} 1]
ZF (Aggrecan) 59 =712 & A= o 7 Fastcta 2 & 2 af
A<
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[105]

[106]

[107]
[108]

[109]

[110]

[111]

[112]
[113]

[114]
[115]
[116]

578 BRA0] fube wh s T 5] ojd mulol & AR FAE F B
A9l 98} £9hE ekl Eolth,

gl AAE AT AH

ol ¥

.
oL, o] &} 57} 7] /\}”4 il 5377}7(] 5 L g3

AAld 1. 229} (OSCAR)-F &2 2§ Alo] 2 &4

R 227} (osteoclast-associated Ig-like receptor; OSCAR)E A 8l 3} A L}, @ 27}

Ae Ao R oy = 3dES g oF g A (structurally similar
Bioactive compounds Enrichment by Assay Repositioning; SBEAR)S- ©]-8-3} 31 T},
%471 sBEAR €31 8]F-& 1 & 313E &4 vlo]E (19 ERJAE o[hHE &85
of, Foxl B9 YIEE Y fAF A4 HH & Rol= A28 3ES d5
shiz w ol o (5 1)

=, 7 5}1_ AGE A 5 A= 27 A A E FA 6] A8 3
2 ~389< st vA, e 27 e 2 EA A D (GPO-GPX-GFX)
o] 32t A2 5 E3tshs FelS Z# 0l E (plate)oll W] BT o] 7,
AZF F e L2718} AE W =<l Ee regionS -§ 313 hOSCAR-Fc & Yol 51,
OSCAR®} #2170 9] A3 22} 814 *] 2] ¥ optical density 450 (OD 450 nm)©]]
A a4 9 A (enzyme-linked Immunosorbent assay; ELISA) 2.2 €-Q13} ¢l T},
%, kol S5 2k A9 o v gt

o]l o] hOSCAR-FcE OSCAR A | A FH o} Zd o] E glof| A ALd 4 o2 A3t

SHA ¢ F Zelo] Eof W 9 H, OSCAR A 8] 4| 7} OSCAR®} Fehzl AfHe 7
2 0 2 A&l (competitive inhibition)&}F ¥ A hOSCAR-Fc7} Z2h7lol A g
3 AA t7FaL, OD 450 nm #L 5= SEA A E T (= 2).

A7) == 8dS E5 OSCARSF bl o] AgS 74 532 o &2 A8t
FaEEdS R, v A8 F 3l OSCAR A3 37t -3 3432l
o}d] 3£ 4] o] (adefovir)E &4 3151 a1, Bl o 4] o] & EK1 (Ewha-Kaipharm 1) 2%

38 A Tk

AArd 2. 48 A5 T4

o}t 3£ 4] o] (adefovir) Cat# SML0240=2, Sigma-Aldrich, St Louis, MO, USA?]|
A Tl sk *}EL;TOﬂt}

AAld 3. g A} FEED AZ
1L US hﬂlé/}} A F 3 A A (destabilization of medial meniscus; DMM)

B A} AT T A A e ok AR 2AS WALS 42 9l Ul
o

o7 AZT 10 WA 12 F8 F% 473 C5TBL/6) (WT) 7 vt

S

291 54 7]
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[118]

[119]

[120]

[121]

[122]
[123]

[124]

[125]

15
T2 FEA WS F2e skl WS Nk dEdE AT 5, A 8 WA
105" &<t & MPEE #9838 DMM =& -3 skl vk 7] C5TBL/6T 77

u}-§-2 & Japan SLC, Inc. (Hamamatsu, Japan) = € < 3} T}

3-2. o} | &= &5 nlo] 2] 2 #A 7} A} (Intra-articular injection of Adeno-
associated virus)

ot imrpol e 2= H A d o] whar, Al ef 2ol i8] fAA = 58
ol Wl ol FAA = o] ' de] AR ot mule] 2 2 Ad-Control
(1060) 2 Ad-OSCAR (ADV-267721)< Vector Biolabs (Malvern, PA, USA)ol| 4] -
AstAch, A AA S FdstA v A BA A A o5 o 4E = a2 obe =
vtol el 25 A4 7} ] FAFshE WS vp- 2o A t A Q= A E = =3
A ol

ol mulo] 8] 2~ (3 H-3) 10 ulell 1 x 10° PFU)E m}-§-29] + 5
S 15l 13] FAFSEQA L. ot imnfol 2] 2= o] A A 4
of k-5 A F T

=, 2 434S adeno-OSCARE #dA W F=Aste] 2 dd & #dstsl
=3

A7 AAle 3-1 2 3-29] 27HA] A= HE 7 s EEEE ol &ttt vhe-~
= 12A1E /9 715 30 AT 60 % WA o] 55 59k 24 WA x
570 olste] xbd Al Aol =& 5] i), 7F A

‘W [-‘_\‘g

=
E 7] 9 9 3] (IACUC Protocol No: IACUC 21-
Wk AL, S 7k -3 o] 3] Thol =l S Eek it
A 4. A8 X HAY XA 355

e}

76)° A&

0

AY F7 AL -2 5 S 4000 A 52447 F < 10% X5 4]
o] LA AT AL, 25 F<F PBS (pH 7.4) = 0.5 W g @l t] o} Wl B E glo} A EAL
(Methylenediaminetetraacetic acid (EDTA)) of| A 27 &t & 3| A 71 & wet o
Sufsidch o2, el E5S 5 um 7o 2 gFA Zhe) snpEA d ) o
A1, 0.1% AFZ 20 (38884, Sigma-Aldrich, St Louis, MO, USA) % 0.05 % 3| 2~
E “1¥ FCF (£7258, Sigma-Aldrich, St Louis, MO, USA) & §1 4 5}-9 ¢},

WA AF 9= T OAEHAY) 5+ OARSI 5w (0-6)= °]&3F] A
5o, 45E0 wd 9F = AbTehd0 94 S B Pl
], OsteoMeasureXP (OsteoMetrics, Inc., Atlanta, GA, USA), Image-pro plus (v4.5,
Media Cybernetics, Inc., Rockville, USA), Adobe photoshop (v9.0, San Jose, CA,
USA) ¥ Olympus DP72 charge-coupled device camera (v2.1, Olympus Corporation,
Tokyo, Japan)S A3l &4 & At}

o1 =3} ¥ (the subchondral bone plate (SBP)) 77| & A 3ol d&38l=74 3}
& A8 F5 ¥d AH S 13 F-0SCAR & A (Ca# SC34235, Santa

O

l
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[131]
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16

Cruz Biotechnology, Inc., Dallas, TX, USA and Biorbyt, LLC, St Louis, USA, 1:200
dilution) 2} gHA| 4 °Coll A A 91571l o] A 3} .

H 24 S 74 517] 98l 3,3'-diaminobenzidine peroxidase (DAB; horseradish
peroxidase) 7 |2 7+A] 7] E (Vector Laboratories, Inc., Burlingame, CA, USA)Z A}
&8} 3L, hematoxyline AF-&3te] o2& ¢ A3}t MMP3 (Cat# Ab53015, Abcam,
Cambridge, MA, USA, 1:50 dilution), MMP13 (Cat# Ab51072, Abcam, 1:25 dilution),
Aggrecan (Cat# Ab1031, Abcam 1:100 dilution), COL2A1 (Cat# MAB8887, Sigma-
Aldrich, St Louis, MO, USA, 1:50 dilution), ADAMTSS (Cat# GTX100332, Genetex,
Irvine, CA, USA, 1:200 dilution), SOX9 (Cat# ab185230, Abcam 1:50 dilution),
TGFp(Cat# 3711s, Cell Signaling Technology, 1:25), p-smad2 (Cat# ab188334,
Abcam 1:50 dilution) 2 p-smad3 (Cat# ab52903, Abcam 1:25 dilution)®l] Tl 3+ &4
£ AHEste] 71 A S el

A A& A E APE 2 TUNEL ¥4 3 Millipore2] 7] E (Apoptosis Detection kit,
Lot #2397039, Temecula, CA, USA)E AF-&3to] A4 H Aot A A& FFdAn] 4
O 2 THA 3}k Al L thH| A ZAFEAD s AT AL 25 AT

Ao 5. RNA 228 R 434 dAIZFPCR +3

TRIzol A] °F (Invitrogen, Carlsbad, CA, USA)< ©]-&3}o] 12} A=A 32, =51
AAE BMM) B H7F A E V7 AIE BMMSO)O A & RNAE 18] 3H A
RNA Mini Kit (Life Technologies, Carlsbad, CA, USA)E A}-&5}o] np-9-~2f Q171
of 75 A £HolA Felstal JHALSto] A E A 1 DNA (cDNA)= #2291 A
o] x| ol w}2} Superscript cDNA 314 7] E (Invitrogen) & A}H8-3} 31 T}

2 A ZF A5 PCR- Step One Plus 2 A FPCR 717] (Applied Biosystems, Foster
City, CA, USA)°l| 4] KAPA SYBR Green fast qPCR 7] E (Kapa Biosystems, Inc.,
Wilmington, MA, USA)E AL-8-3le] 3 H At} A5 3502 F431a, &
8427158 fr A= AbEsto] HolH & A g}t dlvt. Zefo]m of H A 5
= 3 10 HEdH o] 3

[¥ 1]

Target

gene Forward Reverse
OSCAR AGGGAAACCTCATCCGTTT TGCTGTGCCAATCACAAGTA

MMP3 TCCTGATGTTGGTGGCTTCAG TGTCTTGGCAAATCCGGTGTA
MMP13 TGATGGACCTTCTGGTCTTCTGG  CATCCACATGGTTGGGAAGTTCT
COL2A1 CACACTGGTAAGTGGGGCAAGA GGATTGTGTTGTTTCAGGGTTCG
SOX9 CACTGGCAGTTACGGCATCAG CATGTAAGTGAAGGTGGAGTAGAGC
B-Actin AGATGTGGATCAGCAAGCAG GCGCAAGTTAGGTTTTGTCA

A A4 6, 7F22T A 4 (Caspase assay)
Caspase-3 2 caspase-8 &/~ caspase H| A +-2] 7] E (Biovision Research
Products, Milpitas, CA, USA)E AF-&3to] A2A ¥ Qi) 8 AEA X &3l && 37
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°Coll A 2A] {F & QF caspase-3 (DEVD-pNA) =+ caspase-8 (IETD-pNA)°l| tf gt 7]
A A QI el Attt 2 7k a4 o A& 405 nmel A 8] FF=E =
Qato] At

A Ao 7. MTT £4

12 #d A=A 3= 0SC Zehzll FEro] = (2 ug/ml) H 10 ng/m1®] IL-159]
EA el 48AIZF 52 Adefovir= A 2] ¥ 7 A 2] ¥ A] ek, o] -, 3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT)S 7} 4 ] Hlj &k njj #]

ol A7}slar, MEL 37°Co) A 44 ZF Fot Qlstw o] A s L) tfS-o 2 v E
FAPOl EE A2l A 103 &)t 7 deoll H7HeE #, 570 nme] 38} Kol A]
FrE S48
AA e 8 s 2 FA A
B dolE & HAa4H e 5HAA A A FE At T A A4S

(o]

=

B Zko] Apol & 41 817] 98l Student's two-tailed t-testE AF-8-3fo] =3

o 27] o) o] Al el thek A2 A At 4 (ANOVA) H ol it #4

(ANOVA)= Abg-38to] =38k 3 F-o|m ek -5 28 vz Bl il & =35kl

A S A EE S ARE St S Mot Al S v E VRt e ' ahi= U]
ol E]3= Sidak 9] T3 Bl L B A EE ARE-8le] 4 H )itk

U} ¥] 3= Dunnett®] A4 H5= Tukey o] 374 7 A9l #4F 34 ANOVA%— A}
Gsto] e E ot 2 A B8 A7 v A A &) P-4
FAEH, @A} = B dolH o A5 Hat (S.EM)S EE LAHE ‘/PE]rLH
L BB oY 9] A5 AALE 95% A= 1S Ve BE 1 2
Al ¥-4]-2 GraphPad Prism (v8.4.3, San Diego, CA, USA)-S A}-&31 ] 43 ¥ it}

A& o 1, o} | E 8] o] (adefovir)®] A=A X W OSCAR 9 A 53 &9l

=
FAol dFzAo|i= g7 X U ANAHo] B QA Formg Zi)o

=

o) 31 A 3£ 2] O]E al A A s
ECM)# A A 9] 4525 4
4 a5} b, 91 EA X B HaE Qs e el A BE <
FA|FE o F3} U o]} 28, o] ZE XA H = AR e} A G 2E S =3
a9t} %, OSCAR -8 A 9} Zehzle] 23S oAb A4 AaA2A of
t] X H] o (adefovir; EK1) f- &= 2| tha} T % ol 4 OSCAR DA &3}
1 22 RS Fslr] Y] AFA A o7 A o FEA E ol A] o] £ ulo]

o A %4
1l

o]
Al 3
5

], A 3E2] 7] A (extracellular matrix;
J 7(4 j=3 ﬂ]-?@ oﬂ 31]—3]»04 §'J—0] O]

Ot

A2 o
25 53 OSCAR #'48 298 =333l ).

1-1. 13 A EA X & £ Ad-OSCAR Hpo| 2 4

12 AF A= A 4508 G5O ICR k-9 thE| o x| R 7=
O Z2RE AEE B3] 1|8l o] 3, 10% A& Blo} € (fetal bovine
serum; FBS), 100 units/ml ] 1] 2! &1 (penicillin) ¥ 100 pg/ml 2= E ] Erjo] 2l
(streptomycin) &2 H Z ¥ DMEMO| A wl| FslaL, 3] ol FE4ke] A2 X ol d =
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74 OSCAR vlol 2] 9] 749 A8 -8 F-all T4 A& A3 o 4] OSCARE 7}
e Al Zl o

-2. OSCAR A & f+ 222 5%2] OSCAR A &3} &<l
J71 A ALl 19] 218 AR 559 39 539 822 S 0SCARV 7
H 7d AIA ol A glsle] OSCARS mRNA 2dlo] Aafd =53 72
o} (= 3).
1A, = 3ol A gR1E = uhel ghol, Top 4 &4 & A 9] 3 Yhm) 4] 458 (Top
1,2, 3, 2 54 7234 OSCAR mRNA & o] &A= = 5

ol wl, & &5+ 47 5 WA 20 uMol T} o] 71 A, Top 2 = o] o}t £ 1] o]
(adefovir; EK1)°] t}.

o] & F 3, o}t 3£ 1] o] 7} OSCAR A &l - 7 EH & A, OSCAR ] Aol §-73
247F &5 vERATH

Ao 2, ol X o] o] OSCARANZAG =4

2-1. AFAE U OSCAR AN ZAG A A &4 3}

OSCAR9] #]7F= Z2171 (OSCAR-binding Collagen; OSC) 22 A2 ¥ ¥ 1
FF Ao 12F AFA| EE v oFsle] OSCAR AT A A A S &4 31519 o}, o]
¥, obell EH] o] (adefovir), = EK1 & 22 A 2] 8te] 1= A X ] OSCAR A 3 A
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R} (5 5b).
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[5=1]
i) Query seed compounds for bioassay profile

Seed Compounds I
Assays I II I
ArD Dn 1Tl e R[]
A, [0 OO 230 001
A, D OO T 00 O (Hjeee i
A0 DR I 0 DR e
Compounds | As OB TR TR 00001
B i SRS R
[INo Hit ]
INottested | A, WU 0N 100 DD [ Wjeeed

ii) Calculate structurally similar Hit Enrichment Score (sHES) and
define the bioassays with high sHEA score as the structurally similar
Hit Enrichment Assays (sHEASs)

A,
sHEAs A1Ag4.' J_u
ST i NN N RN Rl

iii) Sum HES of all HEAs and each compound get a sBEAR score

SBEAR score “""I
IIIIIIIIIII...IIIII----
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