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(57) Abstract: The present invention relates to a composition for preventing or treating OSCAR-induced diseases, containing brivudine
as an active ingredient, and a method for treating OSCAR-induced diseases, comprising the step of administering the composition to
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effect of relieving inflammation and promoting differentiation and regeneration of chondrocytes, and thus can be useful in the treatment
of OSCAR-induced diseases, including bone metabolic diseases.

(57) 8.9k A 2 2 BEbl (brivudine)% fFraditos x3shs 227} (OSCAR) W¢ Aghe] ol e A8E
ZAE W A7 2AES 027 F 5 B8 O A Foste 9AE 4‘6‘0& J_iﬂ = Aol A5 Wijel et
Ze j, BT 2AAES OSCAR mRNA e S ui Al7]:= OSCAR A& A 2A] 45 ¢h3), ?ﬂﬂxﬂ o 23t 4 QA F2
EohE RS Fagowm, F A 28-S EE3HE OSCAR = A8 A 2ol -85 A28 5 ek,



WO 2024/085558 A |10} 00 00000 00 00 O

81) AAGF (HEe FAT) gl ¢ 75 BE T/
=] A e B3 E 939]): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH,
KN, KP,KW,KZ,LA,LC, LK, LR, LS, LU, LY, MA, MD,
MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

84 AAF (=9 FA7F gl &, 7l BE 7Y
A Ae] e B3 E £]3l9]): ARIPO (BW, CV, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), &k Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), 4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

0

—  FAFRALE A &} A (FoF #2172 (3))



PCT/KR2023/015909

WO 2024/085558

Fi= 2227} (osteoclast-

Fs

.
e

d (brivudine) S FaAF-o =2

associated Ig-like receptor; OSCAR)

i

.27} (osteoclast-associated Ig-like receptor; OSCAR)

[2]

4r

A 3

=
=

<)

e

Ay AR
o i

A

CERE

[3]

6

7A
B

2 27} (OSCAR)

[4]

No

ol

A7 A ko)) A OSCARZF 34 93 5™, OSCAR 53

E»

#

T
T .

[5]

o
T

il

SR NP

Ea

2] wlole]

19] 22 7pA, ol o]

B d).2- ) %Al fre] vl o,

YA
ar

(E)-5-(2-

=1 11 AR
?:ILE ng;é)]t

2}

EJ W © (nucleoside thymidine) @] fAFA o] 31, &4 3}

23] o)

Hhol & 24 Elu)d 7] vfolA) ol
ol A w27 Fr o] kel A A

EolH, o]

Ay
s ol

5

i

k:

LA

|

FA|

713 A

AO

‘.mo
ol

1



WO 2024/085558 PCT/KR2023/015909

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Bl 2152 313k 8A] glo]E 7] HE oFE A B Rl vl o] o] Fx] = U] K]

— h=] .
Hld o] 8 Ao 7]jkete], . A~7ME A ajst A A st &S 4o A+
5 A3, B2]3E 9 (brivudine)©] 22471 A3 A ES A o] 8 a1, OSCAR mRNA B
A& FHAA 7] = OSCAR A Al =M A5 23}, A=A 31 2 A Fx1

& AR 23S E3H6E OSCAR 7% A3 X8 532 gelgo=r
==
[

CEE T EEY R
g of

== A=) (brlvudlne) == o] 9 okA| 84 o 7 3875 e o
otsh= } (osteoclast-associated Ig-like receptor; OSCAR)

st 2 =& AlE sk Aot

e 27t (osteoclast—associated Ig-

hg Aol Folshz dAlE £k

= %“339] EOE EAL oA §5 Ao XaA AXE Y 5gitd
(brivudine) 3= o] 9] okA|8t2] 0 & 3] gr}53 o] £ E A= A o)

Houbg o] it thE A 2 B ] (brivudine) B5= 0] 9] oFA|5H4 0 7 5
Thed S FaAdRoR X8 2
OSCAR) A& A & A| g 3al+= slo

B owp o] I o)

2~ 7} (osteoclast-associated Ig-like receptor;

Zi
lo
[z
iz
r

brivudine) H=5= 0] 9] ¢FA|5}4 o0 7 5] &

——' by
7k A S ‘rrﬁfo o2 ¥38sli= @ 27 (osteoclast-associated Ig-like receptor;

I

OSCAR) 55 A3o] ok iz QA E 2% 2SS AlFst= Aol

E B2 H1g]lHd (brivudine) EE% ol o] oFA| st o7 587}
Tt AE FaEAT R 88, 2227} (osteoclast-associated Ig-like receptor;
OSCAR) 5 A %Ho] ol = 748 ookl & A =& Al gdk= slolth

E HAe vl Hd (brivudine) H5= 0] o] AFRTHE 0 7 387}
Tt AE FaEAT R 88, 2227} (osteoclast-associated Ig-like receptor;
5 A gko] ot = A8 Ats HUHA| 2B AlFstE Aol



PCT/KR2023/015909

WO 2024/085558

— X T W o W : o
o CNRTIEC X wow

k> %ﬁ%gﬁwﬁﬁﬁg SET T wEw £l

n2 Lrgtimgsss Told SRS ;

te Ao iwnTl¥re Eum g o ~

T 5 m.%mldr%ﬂﬁﬁxmmma Mxo#NroV o &y <

) K vy LI <

T T 8T T e W TN LER o
,moz@T ﬂAWWﬂJEoEEWT%MMLt %ﬂmgﬂw Emﬁi ﬂo%dl
= o X x N — = ~ =
= g _@?_@oﬂou_@ﬂgi =% 2Z5 o e
Hogr O B D R o w0 om0 O = < 5 2k <° o
T i l%gaﬂ%@l?@ T s o R
A I B - (s F ol
~ %o ‘.mo»ATw_fdﬂJdE‘._o&Ier“]ﬁi]ﬂmﬁﬂ (O,#:ﬁ ~ BH
Ko e %o o do T w0 N S~ A
A ol P Sl e ) A T ) oS

Al Lo N B o W T o HTP% oo
NI oy = of = = — afil ~o © o Jo
X o X o AW T g0 <0 ey =B =
RN I S R N R A T BT -
o T X DM X T o o = o
o T T sl 2R g e WD —~
o - R LW ET gp T a Y g s
Tomome ZonE oo WK X a2 2w 2ol X o
I %Htmoﬂoﬂfﬂ@@ﬂr?ﬂﬂl%ﬁ% w B MMQ
o D T L Lo =N i A~ "o R o R’
o %wrmrn)wqwmrﬁﬁho,&mobﬂm_mw oy GOy
~F Al PERR BT W R n kg - A
Lf‘llo ﬁo&l_ﬁm m o= ﬂ;om O,ﬂw ,m_VIHO Jm_u‘._, M,%_l AT nﬂm_!‘UI‘_ﬂﬁ O_E m W O_H ol
e T - T i I S S g L ok m = T
GF FRUSTABTEF amgfeddrmy O z ik
S T Tl B G Sl o — of U
o N NIﬂwWTﬂwEHoEAEﬂAWmﬂiLﬂwﬁﬂ%ﬂmﬂ @) T oy H
Nt = TR BT T g T E AT mo g0 Gogr O m m

Haﬂl AX]r;omﬂ_H = 5 X ﬂ_H‘.mJle‘A B
L E AT E T O T LT MT R §w g

- —_ [ G =

,o]edliL_ﬂ_rWn_rtnzto Mﬂmﬂdlm#mmmdlﬂubto»MELEM@ 5 O m ™
H=o ®HRMPITHDNT << WMRATB® o F T T

> = = S o -

) ) ) ol )

T .

A 5] =

YA
ar

}7] 3ok 12

 (brivudine)<

T

=]

7] B4



],

[6)
a4

af

)

PCT/KR2023/015909

2] nlo] &
4} (free acid)®l] 2] &)

YA
ar

[e)
™

vlo] 2] 224 Elu] el 7] fol Aol
o) A Wk 7] E4m] of kol A A

T
T .

SHA ARG EH,
o], o

)
58

EJ W © (nucleoside thymidine) @] fAFA o] 31, &4 3}

71

=

Hpol 8] 2 x| BA| &2

A A7) A}

WO 2024/085558

[27]

oy —
ﬁﬂe%w
mﬂﬂlﬂoﬂjl
B T
oo 2
Ulaoo
o=
o
ooda
Tor Mo 7=
wy )
Wew
ﬂ@ﬂw
o X
%%ﬁw
o= X
Nro@,ﬂﬁ all
so o R
orﬁduﬂpl
= o
ﬂlo_eo#o%
quuﬂloﬁ
Ngﬂ%i
i
ﬂmu%:b
o0 N
O_H,_IAOHO_H,LIL
= oo %o <
3w BT
= g N
HT£0ATu€
AR o) BK

-
=
=
.

F| 214 H(maleic

=
(glycollic acid),

v
Bl = AH(glutaric acid), = FF

}

-

2

}

-

A
=LA
=

=

E

Q ROl A EAL, A

o

E

(propionic acid), 7-$14H(citric acid), 4! 4t(lactic acid), =]
4H(gluconic acid),

=

Sl
T

plo

ojo

g 718 A

[30]

o

A
it

1
H=
E

79

=

1

z

Ay
s ol

j

= 3ol
%, obA el o]
dol e, uera

rdow
A

R
=

ol

T

T

T

)-8 715
E "t

5

=

Et2E ol E, g o]

1=
—_

Ao E, A E 0]

A~
tl.T

0%

-
s

o] A =%

D

=
&)

ol

jruzel

A

oL} A % 3}

9] @ 27} (osteoclast-associated Ig-like receptor; OSCAR)

Th

=0

N

H

Z 3ol Al

g

=]
=

L

[32]



PCT/KR2023/015909

WO 2024/085558

[33]

E»

<)

k-
=

[34]

o —
oS
~ £
i g
B
=y N

N
e
R
T 2
T &
)
g
%
<X
T
i m
N
< 8
)
W Njo
= Ho
o
o Hi
)
XV oor
B o=
R
M olm
A Hw

M

L=
[e)

disease), &4 £+ I A EH (Paget disease)

)
T

—

M
i

M

[35]

s

o
ol &= %

=
[€)

A el dejd b

stH,

=
[€)

AgaREA 7

T
T .

3

W
o

e
wK

of v} uk)

0]
=

2w o] 537}

Ay

Eis

Al A akZA el 2

3

rd

E»

ol

Nro

4!

o
,ﬂl
Nlo

A Y (osteoarthritis) ] T}

o

Eu

ol A= =

E»

&L o7 g}
}7-o1 4 TRAIL 2 OPGS] 4 ¢]) u}

=l

T

9]

ol

FA = a1,

=l

oH

OSCAR 547
]

[38]

T
T .

bl o

=l

OSCARE &4 3}

& 8hna, ol

o St
o=

3t

1 OSCAR7} 5 &

1

Y 585

hyARs ]S
- 1

o A

Ay
s ol

Aol A A=A
OSCAR®l <] 3]

-

ol

=
ey
Nu
TK
M
Nlo
Nfo
o
o

—

&7 2

T
T .

A7) FobE] 2~ FE A 2] 7184 OSCAR 54

[39]

g

o

—

—_
fite]

ol
o
T

-

G

B

H

wK



o) A 517}

PCT/KR2023/015909
o

ol ¥ Zlof A A x| F=rdo] A7]aL, of

WO 2024/085558

gt

1

2

°|

gl

N

[e;

o] 4] 3he] A

| &

T
T .

o], < =4, 19 ¥ (greenstick) &4, &

=, el 7|

M
jo
=

o

hm

[42]

—_
fite]

Bl

o] griat Z71e) ofol) WE B

el
=]

S
i =

] o

o]

Ay
s ol

A

T

j

=S ASES

=

og_uﬁ

B2 el A ol

—_
fite]

i

He

ol

23!

ol

-

3

7F
3= A

°|

o

h=1
)

=
=
3|
A=l
H

il

A

L 7

o]
=a

=

1= 73}

o
T

sl

T .

T

T

i

[e]

T

s
=
Yy

5
t}. OSCAR7}

o] tHaf el

L=
=

)°l 90~95 mmHg ©]/g<

71 <}

T .

) .
o}
H

R L Sk

HAl Aol 87} o] 3£ 3kt OSCAR 9]
4

[e)

=

[s)

= 0

3} A]
o] ¥]of it}

}

t}. 9 7} (OSCAR)

= A

EAHOE fo

OL%-
] A
o} =4



e

]_
H

PCT/KR2023/015909

Ht} @27} (OSCAR)”

Fhlt, webA, 4] <

WO 2024/085558

Tor
or
1)
fite]
;OD
A

it

0

;o..a

ol

o

jm g
SRARY

5

=
# 24 74 3 (COPD) 42| 7 7|

off theal o =

Surfactant Protein Del] T

T .

t}. @ 27} (OSCAR)= 1%+ CCR2Y

],

7 A #23 (COPD), 9| 7], 93 =

2}

1
15 1.

_]

3

ol

b5 4]

ko)
-

L, ofel] A%

°

o]
AR

A~
T

]

7+A
1ife}

3
L

=
=
4

3}
) .
R

0%

E»

o
=y

T

23!

;o..a

]
Y
| I

=1

th A3

1

ko)
-

o]

=

SERESLESEN

ol
F o AR

-
o]

OSCAR 3] &

17F W3] A E ol 4] OSCAR mRNA 231-&

T

T

|

f8
o]

T

(oxLLDL)

]

Hﬂé

THA LR, 47T R S wl i Bl TS

=2 H 1} o} Al (matrix metalloproteinases,

o)
o)
°]

=
hyA

J) W 1% LDL

A

o
=
[s)

T

o= 5 @A o] mRNA

3 24
LDL
ek 2

[

[e]

T

[E]

T .

T

A 3]

A

il

| I

]
dol At Al

A

MMP)-3, MMP-13 @ ADAMTS-5

}

A
-

=7

Q7L )5 A
3P, A EA

<t

Apel A

3}
.

_ﬂ
=4
[e]

s

i

719 Fa mi
—

1
¥yl ofeld 242

k3] A= H

L7}
Al

7

A

=]
o]

[51]
[53]



=]
=~

eb2l B IL 100,

=2 H| 2= 2] ZH(proteoglycans), I} ] H 2 W E (fibronectin), &}7] !

aminin) % Ean=) =
(1 in) @ <&}~ ¥l (elastin)

MMP-93} -2 t}

=
1. =

PCT/KR2023/015909

t. MMP-1, MMP-7

T

ko)
-

t}, MMP-3
C}, =

1

ko)
-

[e)

=

T

[¢]

MMPE &4 3} A 7]7]

=

-

Ay

(extracellular matrix, ECM)& 3} 3}+= 7|

IV, IX 2 X,

WO 2024/085558

AAE o] AA| 5L I Th MMP-9-2 ¢}

-

o
N

A2 el Shot 7

-

ol

B d

A Zkel| A Ze} Al LAl (collagenase) 33 & %

I MMP-12

D

3

it

o]
AR

Az

=

|

A77F 2 Y= o] sk

MMP3 == MMP13Y 5=

1

ko)
-

T .

T

I

ek

2

S

ehal v = 0] A7

=
1. =

T

T

Aleflell A, 7] <

b5 4]

ko)
-

T .

) .
% (carcinoma), T V}E| 2=

Fol et ol A

oF
=

L, ol el Al

t}. MMP-13
}\ll,
=,

T
°

JIK
ol

2

ks)

of A&
A 2

=

==
L
=

o 7]

T

COL2A1 3= SOX92
4 ARl ETIRIIL-1B

T .

24 EE AFA YA o mRNA

= A A 2
t}. %71 SOX9 (SRY(sex determining reiong Y)-box9)

&

S
a3

k

o
=

9]
5ol
2~ AApelzfol o).

[e)

=

T
T .

w4 &

ZF (Aggrecan)

1

ko)
-

B
fite]

o
o
ol
ol
N

XE7F 85 H A

A A= Al

D

W5 WA 10 uM s 5o A f7-2

=)
T

ol
ZH
el
X
M

i

Al el ol A, DMM =

2 A] & ol A, DMM <=

b

5

A F AL

}

A
-

=7

o A 59

1

Ado] 3 5x
of] vl =



PCT/KR2023/015909

WO 2024/085558

5] (local administration), =7 4~ 5] (topical

administration) 2 TAMZ A ¥H Fo R

=

ok

ghe A

o] A

o

o

—_
fite]

o)
e

o

3 A& F7HR

T
T =

A

&

stk A4 2

=]
=

o}
=
fo}

ojo

N
H

)

0%

-

0

HEQA UAERA SRS SR E, T E, ALY E, g sy s,

AR, oF7hA of a1, Al o] E, Aehe, 24

=
=
—

=
BRI

=
=
A~
T

|
A, vk1y)

2~ 3
—s =
E @

=4
Zo o]

= =

kil

o¢icg

ol
= Wl
w2 =
= 1@ iy
g W
o < o
o o
wh ] R

&

=
[€)

Aol Est ge 74} 7}
A8 <& (witepsol), P} 2 &,

E

T
T .

oA = 2 Sl AREE = Ut #HAl 2 7Al =

AT,

g4 %

o] A}

L=
[e)

2 (tween) 61, 717+ A, &}-9-H A, S| A 2 A4 el

sy}, o] e

= AL

L, ol el

RO BEO A

i

FIH Yol E,
J_:,l_

ol g o2 7HA]

Fel 24

7}5

2 9% AA

B 4 - ol

[67]

ol Eot £ AL 7S

¢



PCT/KR2023/015909

AQels nfgRsE E9Q 6],

T .

T

10

AT #A] 2] 7] A =

A~
T

=]
=

o 2| 2 Fol ARE

1

ko)
-

WO 2024/085558

o = - i R > - =
= - iy o o X ok Ko 7 ) A TS Hx X U %o
v FEaxly oo T o T kg T oyw
MWy Vaex gl = L MM s aT FT
T A EwEa Uy oNgr BOFT 4NT pl
v g ele o FHFy Sdgod = BT LN g
NN FT T o 24 Oy . B RO S
HL EE ,mﬂ =0 Lf — ™ CT dl it AT OW [o— :.L ﬂ” D_K
S d.mo ol Wad.ﬂ? mowk T —— 2 BS .o %ul, uME
5 o e o 7, W do (- ol i of ET, o W o WF Jo JJJ M&o_ﬂq_ol - i
T L ey R N - R N
Njo W2 w = N X B o o oy ™ —n Mo <0 R T
2 PR TR d mcmexlﬂdluﬁ gﬁoumﬂovurmmﬂ WLE.
‘1 g B 5 W Ho — T = TR wool N T =
— 0 Z.o ‘a dl E._O N OM ‘_ﬂﬂ ﬂnlm — 0 — OO —_— E#E -
X - _ o — o T, O_Eﬂr 7“
SEB LT PE kTS Iynticvyers oL ZF
1mM_E ~ o H J_/ldl.o_e I I i R i dl.x ﬁﬂm
o D = e T ol U I ol
S oF o Xyl O 0 —¢ oy o] Ei U o gl = i = B
S T B d s S HTT T EIE Y M
i N - T s S e S N
Mo O LT %o N e o A T A i
I T e IR Tl T R A N Ya oo
L e T L L N we T m T e T g e gy
P T N T mr Xagg oo Wy NGy
N LWA,.E E# E.eﬂ Z..# = = R Llﬂﬁ‘wa E e Lf X . 0
o_eo#Oﬁooﬂ&ﬁiLMﬂﬂeﬂLWﬂ x_leTﬁroeTw_m ,ﬂto_e o]Fv:71lMﬂ
aomhuo#bq_m_ ) mo = o o o= ,mﬂ_foaﬁr,_]& urco_uﬂ;o o_e%ﬁoéa
T T L S G TaRe YRRl o0
ook W d o g0l LT gy PNy
o TO o o MO Lo X X X0 o ol o) — % o) W
e R N ol < Ko ;A, wL o N =) %0 N 1ﬂ__.rW Y N o N_.o Ef;, ™ "’ o] Gt = 1) 3 0 o
m.ﬁaoﬂ_.o#imﬂc.ﬂ%_mﬂﬁ.%mﬂ ﬁ.%ﬂuﬂﬁ%n&umﬁEﬂﬁ%mcuw,&ﬂlﬂoy
TR EE R TR g T F g XN T o
%m%@ﬂ@m»ﬁ%zi %%ﬂ%g%ﬁ%%ﬁﬂ%ﬂﬁ@%ﬂ
PR e TN —w N o M T s B Wi oo I°
ﬁ,ﬂwwmﬂw_lpzfﬂtﬂﬂu_xwmﬂﬁﬂ MMA,MMMMWM#J;ELﬂDE#EMMNDﬂMMﬂMﬁOM
Toamg sl dacEagaldagpad oM Taa 2 _ 1+
ol © eh o A~ wo m X o o) ofo %ﬁlﬂt ol thuut Hlo b i W o) o oF el %o g

H)

EEE

af
FH
A H

)

p=1
YA
ar

M 1=

Bk Al

A1 RE, FG A <]

Bowk o] o}
7] 3}

=
&

[77]



11

PCT/KR2023/015909

WO 2024/085558

ol

%

3

[78]

A &3kt

1=, Q27 A A&

Fs

AYA
e

o=

1 1

o] @ 2T} A3

iy

L

[79]

oy =
M
ol

il g

oy~

A A
5 A

ol w5}
Ay

1 1

3}
7] L 27 A s

-]
1
Ak

ol

ol

%

3

o
Ho

ol

st

N
Hi

d
7

—

23!

Q7ret A o 4
le ]

A5, A=

1

k)
=

ojo

;OE

ojo

bl AL

= O

"

Hi

kOl

0%

-

~

;OE

ot
ol

AR, 91, 2,

A E| =
— 1

=1
T,

s
Hir

<
)

O

3 ogE ) &
22, FR, Al B

oy
e

i

A, Zu)Al,

]

A, \lErRl, 3

= =
4 EEOE S

F714H B&

19| 4,

I~

pH 24 A, FA 314,

of ute} 7

T
ol oF
oy
T N

T
T .

23!

1] A

801:

ol glow, T o 7HA]

0%

-

~

;OE
;OD

ol

%

3

d
7

U

23!

ol 7

b

—

)

| 51} ol iol] 220)

A
ey

ol



12

PCT/KR2023/015909

WO 2024/085558

[87]

23!

ol !

Wi
)

A7

oAb

mo
2

il

1

[88]

g ol A 7}
gk A7A, T =
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A, 2}

b= A

3

= E9 A%E WA 9

ol ALE A7EA

v}k
=
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=
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ghe A

o ol A
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AYA
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B
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[90]
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[99]
[100]

[101]

[102]

[103]

[104]
[105]

[106]

[107]
[108]

[109]

[110]

AAl e 1. 227 (OSCAR)-EEH 23 Ao 22 24
27} (osteoclast-associated Ig-like receptor; OSCAR)E A 8| 5} A L, @ 27}
At Ao R gy = 33t Eg 3 s 7HFE AN HE (structurally similar
Bioactive compounds Enrichment by Assay Repositioning; sBEAR)S o] &3}t
2471 SBEAR ¢ 8] &2 7% 3135 &4 to]E] (19] I E o] hHE 835}
o], o1 X1 B} 9 E]{PE?-—E‘H A 24 E & Hol= A 2E 31gES o=
= v o T} (%1

=5, L7 a]rﬂ A& Aloed = Q= 227 A A E FAstr] f8) &5
T 2a8Y e st A, 29 g2 54 A F (GPO-GPX-GFX)
o] 3k -2 & E3tete Skl E& S8 ol E (plae)oll 2] 2 &SIt o] F,
AN 227k ME W v Q1 Fe regionS 8 3¢ hOSCAR-FcE o],
OSCAR®} #2170 9] A3 22} 814 *] 2] ¥ optical density 450 (OD 450 nm)©]]

A BAHI A (enzyme-linked Immunosorbent assay; ELISA) S 2 EQ135} 31 T},
=, 4kol 5 g A3E ofn| i)

o] W hOSCAR-FcE OSCAR A 3| Al T B ¢} ¢ o] E kol AL A o 2 A3}
shA 3§ Zd| o] Eo] Yo, OSCAR A 3l A 7} OSCAR®} &bzl 435 74
2 0 2 A&l (competitive inhibition)&}F ¥ A hOSCAR-Fc7} Z2h7lol A g
& A A Y7FaL, OD 450 nm 3% $HA SAH H T (% 2).

/\]—7] Aig]ug Egﬂ OSCARQ‘ ﬁg].;q 9] 736]—8 7].7\]— _v§_jr/]_?<4 o7 x1 3]]3}&:
FEEEE FHEEG5, 9 A3 B3l OSCAR A8l a37F -3 3&=12l
B 2|24 (brivudine) & 5431131, B A o] & EK2 (Ewha-Kaipharm 2) 2 %=
gttt

AArd 2. 48 A5 T4

B 2] 2 (brivudine)-2 Cat# B9647 =, Sigma-Aldrich, St Louis, MO, USA®I| A -
Jato] AL-E O}Oﬂ =3

A A 3 g A sErd AF
3- 1 J%é} A Z 3 A=A (destabilization of medial meniscus; DMM)

A AL AA 2%l ol7ke] TR ZALS WALS 2= 9= U 1
2l Heg, A% 10 WA 12 598 A5 A3 C57BL/6T (WT) <=7 nif
e WS g drlste] U5 by AEa-E& dAg 5, ohA 8 WA
105 = MRS 8 8hs DMM 78 38kl th 7] C57BL/6) =7
n}-9-2 5 Japan SLC, Inc. (Hamamatsu, Japan) =€ <18} 31 T},

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

oftllmnfol e A= WA o] whar, AlE e} 2o Tl 3 =9 a8
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] -
datAd vt =AAAd S st AL A o= of dE = 2] o)l =

A
£
mﬂz
ria

2

X

it Ay
O, M

12

o)
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[111]

[112]

[113]

[114]
[115]

[116]

[117]

[118]

Hhol o] 28 P ) FARSHE WE vl ol BB A 02 A8 H = B

A9 Fl hioltt
oldl:mnrlo] & 2 (F 9] 10 ploll 1 x 10° PFU)E nh$-229] -5 ddo) 35 &
ok 15 ol 13] FALSEI T obHl imulo] 2] = o AWM A FAF F- 45 1= 95 5

o n}5-2 % 8 A AT

=, ¥ W AHE S adeno-OSCAR S ¥4 7 W) F=ALsto] =¥d A& #2319l

7] A el 31 9 329 27b4 AF H A HF BRZDL ol gk vk
24

i~
>
e
M
2
-0
)
do
il
et
ofl
ot
ok,
32

=
& Tl 5 t] 9] ¢ 3] (IACUC Protocol No: IACUC 21-
kAL, w7k -3l o] 3] Thel =kl e =4kl

oz 5}

A7 F8 AL 29 5 IE S 4°Co A 5244 3F FF10% E 5L F]
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 ¢},

T A& v = 2 0AE AR 7% OARSI 53 (0-6)= °] &3t 7
FE o, Fata dEd AF g = AL -0 GAE SEl S sle
], 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
Cruz Biotechnology, Inc., Dallas, TX, USA and Biorbyt, LLC, St Louis, USA, 1:200
dilution) 2} 317 4 °Coll A BEAR <1 51| 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,

e}

76)2] 5=
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[119]

[120]
[121]

[122]

[123]
[124]

[125]
[126]

[127]
[128]

Abcam 1:50 dilution) 2 p-smad3 (Cat# ab52903, Abcam 1:25 dilution)®l] Tl 3+ &4
B ARgste] 7o A S kgl

A A& A E APE 2 TUNEL ¥4 3 Millipore2] 7] E (Apoptosis Detection kit,
Lot #2397039, Temecula, CA, USA)E AR-&3to] 2A ATt A A& &35 A
O = 7RA st B M | Al FZAPEA A A=A 5 Al

Ao 5. RNA 228 R 434 dAIZFPCR +3

TRIzol A] ¢F (Invitrogen, Carlsbad, CA, USA)<= o] -&35}o] 14} Oﬂ:e"/‘ﬂ}l =5
AAISE (BMM) B =759 = 7] Al 3 (BMMSO)oll A & RNAE st
RNA Mini Kit (Life Technologies, Carlsbad, CA, USA)Z AL-8-5} o] ‘3} 29} o1k
of B2 #bd Z Ao A He]5tal FAALSe] 4L H A 2l DNA (cDNA)= 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)°ll 4] KAPA SYBR Green fast gPCR 7] E (Kapa Biosystems, Inc.,
Wilmington, MA, USA)E AF-8-3lo] -l E At MES 3502 HA8a, e
Sh-227158 AR R ALEste] HolB & A 3tat it sZefol o AA H5
& 3 1o YL E o 2

q

[ 1]

Target

gene Forward Reverse

OSCAR AGGGAAACCTCATCCGTTT TGCTGTGCCAATCACAAGTA

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

A Al 4 6. 7}*3411] 52 (Caspase assay)

Caspase-3 2 caspase-8 -2 caspase H] 4] #4] 7] E (Biovision Research
Products, Milpitas, CA, USA)E Al-&-38te] AA AT #d ASAE &3 &E& 37
°Coll A 2A] ZF &<t caspase-3 (DEVD-pNA) Ho+= caspase-8 (IETD-pNA)©l|l o §F 7]
A7} A Aol st 7 Fh= b4 o] B2 405 nmell A9 FHEE
Qato] AA st

A Ao 7. MTT &4

12} 7 A A E = 0SC F&HA FEFo] = 2 ug/ml) 2 10 ng/mlE] IL-12]
EA Bhell 48413 FoF Bul R o g A ) ¥ A A 2 | A4 kT o] %, 3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT)S 7} 4 ] Hlj &k njj #]

of A7Fstar, 25 37°Cell A 4413t &<t lstulol sttt vh= 2=, vud

AEAL| EE Aol A 103 53t 7 Dol H7HEEF, 570 nme] 35t F Lol A
FAEE SAsA.
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[129]
[130]

[131]

[132]
[133]

[134]
[135]

[136]
[137]

[138]

A 8. AFs R FA 4

»E H]o] 11:4 34/\ 4114/] Ealﬂg_] NﬁJoﬂ 1 /\213 E} Eﬁ] :r‘:_'—’\
B 7kl zbol & FA317] 93l Student's two-tailed r-testE AF-8-3Fo] 473
th 270 o] o] AMEof gk A2 A9l WA w4 (ANOVA) 2 o] ¢l
(ANOVA)= Abg-38to] =38k 3 F-o|m ek -5 28 vz Bl il & =35kl
A TF A LTS AME S SAH W F A E] v E VWO = B
o] E]i= Sidak ] U} H| 3l B AE S ALS

Ut B] nl3= Dunnett®] A 3= Tukey o] A A7 A9 A4 4 ANOVA—E— A}
goto] QI 2 AR e T =173 vle] A X ) p-ghe wHlo]
FAE, @2k = 2o vlol B o] B9 H (SEME £E oAkE urE}LH
a1, Bl 2 dlo B 9] A9 AlbE 95% A1E S Vet B I F
Al 41 GraphPad Prism (v8.4.3, San Diego, CA, USA)< A-8-3to] =3 5] T},

A¥d 1. B 2d (brivudine)?] A Z 4 3E ) OSCAR S A &3} &9

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

1. =

% 1l
-W 2 F{E

J
dﬁ

P‘L
2
M
4
i
32
g

gk Al 322 o] & B A A 5= o] A&
ECM)# A=A o] o8 3 A&
g g stok wheba, A=A E I o =
A E ] FE A o3} AHE, o] ZF-E AARQIA e} e gt A3 S =3
st 3lth =5, OSCAR & A 9 FHebzl o] At A Alst= A A4 A A ZA B
2] (brivudine; EK2) - &&= ol thalo] o= A E ol A OSCAR S A &3
D 2 s sty Hal AbA A ' I A Aol A ofHl| i & vlo] ]
22 231 OSCAR #Hkd] 2188 42351 ).

1-1. 13 AF A X F% 2 Ad-OSCAR Hbo| H 2= 74

12 A=A E = AT 4~58 7 H 59 ICR w29 T F] ofx] 2 A= 3t
O 2 HE AXE Fgsle] =1t} o] 3, 10% 4 Elo} & (fetal bovine
serum; FBS), 100 units/ml ¥ 44 & (penicillin) 2 100 pg/ml 2= E 5 Enjo] 4l
(streptomycin) &2 H Z ¥ DMEMO| A wl| FslaL, 3] ol FE4ke] A2 X ol d =
4= OSCAR Hfo] ] =9 7Fed A3 2 53] 34 A=A E ol A4 OSCARE I}
g Al AT

1-2. OSCAR A8l F 2 EZ 5% 2 OSCAR I A 57 &<l
71 AAle 19] A AR REE A9 5Ee] f- 552 S OSCARTE %
F | #d A& A 2ol A2l 8te] OSCARS] mRNA &l o] Asjd &5 #3
I3 (%= 3).
1 AT}, & 304 gl = ulel 7ol Top 4 24 -S A 9] &k Uw A] 4% (Top
1,2,3, 2 5)ell A TrA 3} 7l OSCAR mRNA #& o] o] A4 %= A 2l
thool W, fr & == 42 5 WA 20 uMol v o 714, Top 3 =& o] Helitdl
(brivudine; EK2)©] t}.

A gkA o) | A 3E 2] 7] A (extracellular matrix;
ANEAY HA o Hato] g<lo]
TEA ] A AL uE A

H d

=

—_

O

Il

38 e

—E e

O



17
WO 2024/085558 PCT/KR2023/015909

[139] o] & 3, vy wo] OSCAR A3l § a2 &4, OSCAR A o] 43 &

[140] AEH2. B Ell"%ﬂ«l OSCARAN &z AY x4

[141]  2-1. 9F A X Y OSCAR AT A A A &4 3}

[142]  OSCAR®| ] zF= #2420 (OSCAR-binding Collagen; OSC) 2 = A7 8] H ]
F Aol 12} AEHA EE H]|%FEto] OSCAR AT AG A A E &4 3181 1), o]
%, B2l 5 (brivudine), = EK2 &2 & A g]3to] & A 32 U] OSCAR A 3] Al &
A AEY AR ATE s

[143] 223, HegRd A E 53] Q=4 X U OSCAR mRNA & o] ZHA43)=
& s (& 4).

[144] 22, 958 R A B R AFE Y u}5"](c.‘s\t:s\bollc marker) ] 3f

[145]  whg-22o] A A 58 12k A=A E o) DFA Aol E7FT IL-1B
(interleukin-1p) 10 ng/ml-& A 2] 3} 1 FHk-& /\Jixﬂ AE A g 2, Byl id
& A g slch

[146] AZol A 3EH A E L] 7] A 78l &4 (matrix metalloproteinase) 2| +-H]| 7}
F7tetEd, dld ST ASAEE e A= A2 7[Z S AP o=
el gto2u A=z JXA <l B E op7| gttt o] &) o] dF o= A=

&) v}A (catabolic marker)$! MMP3 & MMP13¢] &4 3}¥ o] B 2R
A& Agstal A=E A ES mRNA Ed A& 54519l oh

[147] 243, BgFdo] Ad&EdnpAA MMP3 2 MMP139] @& 2F& 2|31/
A FE AT (& 4). o] =, Belitdo] AAE e g s 248t
ATh= A& AAFET

[148] 2-3. 958 AR A B R %Xﬂ A uH"](&\n.‘s\bollc marker) A

[149] 7] A3l 2-29) %%‘6

m

i

_\ﬂ

=

Jﬁ‘i
O
0
o
32
g
(i
33

[s0] e 1%}@ S 2124 4 = o] o)
47 vhA o e SIS Belskgnt ol &
49l o %g shiz A4} S0X99] o] Beld

[151] A4

[152] = ‘?rEH et P ¢l <71 M A (bone marrow mesenchymal stem cell; BMMSC)®l]
A A 12} (chondrogenic factor)E 257-3F A 2] 5lH 3+ 7| A 27} 8F+
M E, Z2EAE, ARAHE T AEFHER B8t 0 (5 5a). o] W] Ad-
OSCARE 37| A e)abH AI A E #3171 A s e},

[153]  Ad-OSCAR A 2] & A= 3}7F A A 3ol thA] 25 &¢F H el d, <5 EK2
A A A, Falsol 3B AFALE ¥alehis AL FAderAn

(5= 5b).
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[154] ol & Fall, B R H S SV MERETH A&F 3} Ao art o, 53] <
= xR 3} %X a7 J & HEHT

[155] AZd4. 2R ASAZI BE x4

[156] BB d Edo] A& A E ] A<E (cell viability)oll & 3-8 1] x| =] &<l
at7] 918 CCK8 assay= =3 3t 31tk W14, OSCAR €| ZtE =24l (OSCAR-
binding collagen; OSC)2 AL ol ZE 3l & E@ ol Eol 14 A=A EE vl s}
OSCAR A2 dd AA = A shstalth. o] %, Odgxiua 36413t &t wi g
T, A5 APl EFRIIL-1BE A eleto] 95 Bk 2 A=A E APE A A A
= 24 ststit.

[157]  Z2¥a Belidd, S EK29 FEE5E 5uM, 10 uMe] 270 & 1rof Od%xﬂ}:

off A1 e}3t ATt 5714841 X% vl & Z'f—oﬂ CCK8 assayE ©|-&3lo] AL AEE 22l

stk L A, B et 10 uM s Sl A o et Al A& A7} 35 Y o AE
eh& FlEt AT (& 6).

[158] ol & Fall, Al ZAE ANZA AN = Bt =d o] ATAE Aol Fa s
g Ay,

[159] A 5 Bl R 34 Y (osteoarthritis; OA) X 5 &7

[160] 51 B85 de SA449 s ERDAA d=x2 A 27 <

[161] C57BL/6 T}-9-2=¢] DMM T2 =34 ¢ (osteoarthrltls OA)S f-56fo] &
Stz Eet Bl =2 e FE24 W 27H4] w5 =, 0.5 mg/kg R 2 mg/kgp_;cz
FAL8E AT

[162] =yHASl o g st E glety] flall, i) s B A RS A sk A<
OARSI grade, ii) OA Y 5 sh<l == & A (osteophyte formation) g 5=, iii)
1= 3= (subchondral boe plate; SBP)S] 7 54, iv) €49 (synovitis) 1 3)
T 2 v) -8 o= (hyaline cartilage) tHH] A1 3] 3} 91 (calcified cartilage)2] H] &
& S8

[163] 1A% Hoitd, SEK2 222 75 Hd = Fdsk= 49 DMM 2 A
2 H| 3] & (vehicle; Veh) & A &3k A o 223" (positive control) ~L35-©f] thH| s}
of, THE Tl AA A st S e AT (7).

[164] ol & T, Byt d o FE WA W FALE T8 ol v dojd Hykd o] 3
HHI AEo] A= a7 A5 HERY

[165] 52. 9= HA F AR &3 F<

[166] -k of] B = EK2 B2 -2 invivo A g ol A vl5-220]] /] DMM % &
Ao A &4 (0A)E 723t H vl= I A} (intra-articular injection; TA
injection)8}#] ¢Fa1, Z 852] A 7|k Foll A FHE 452 B FALE
8t Tk

[167] ol FHAYP i VDA FE oFEo] FUE AW 4 SHE



19

PCT/KR2023/015909

WO 2024/085558

-

[168]

%=, moderate OA 7] 2]

A
OSCAR mRNA & & 7+ 42 A]7]

[169]

al

j= e}
=

o)

°|

[170]

A

-
w0
S

ol

|
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T4

B 2]HH (brivudine) = 0] 9

A ] =

B

s}
o]

st7] &

@ 1]

1

Q_—rL

[

BE
W %O
Jo N
~— o
ol
B ol

Br

HO

OH
ol ghe1 A,

47 248

&

A1

s} 2]

Q_—rL

[

24

3

7} (OSCAR) #

S O A
T, e —

ol

|

<

Q_—rL

[

A7) ZAAEL A E A o] mRNA 8-S

o $ho1A,

&

A3

s} 4]

Q_—rL

[

MMP3 == MMP13¢! A& &

)
T
—_
[mb
TP
my
Hil
B- E.e
Y
%o N
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i) Query seed compounds for bioassay profile
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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
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