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(57) Abstract: The present invention relates to a composition for diagnosing musculoskeletal diseases and a composition for preventing
or treating musculoskeletal diseases. Zkscan 8, which is presented in the present invention, is effectively usable as an excellent biomarker
for obtaining exact information about the occurrence and progression stages of musculoskeletal diseases, in particular, tendon diseases
or ligament diseases. In addition, a composition of the present invention can be effectively applied as a composition for preventing or
treating musculoskeletal diseases through Zkscan 8 overexpression.
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Zkscan 8(Zinc finger protein with KRAB and SCAN domains 8)<> C2H2-ZNF(zinc
finger) W2 AA} Q12}9] gl -7 2 N-2d Z:o] KRAB(Kruppel-associated box)
L= el x} SRE-ZBP 2 SCAN(CTfin51, AW-1 and Number 18 cDNA) 51| 912
7HA AL 2hi= AL AR TR Ta).

<] 71 vl AT} ZNF 589, 268, 300> 2 WA X B-3lof] J &S = 7o
ok 2] Q). L2}, Zkscan 8(ZNF 192, LD5-1, Zscan 40)2 o} 2 Al &
EAdol ¥ vlrt glo, E3] ZEHA A ol A Zkscan 8¢ 7] 5ol o
A7} o] Fof x| A & A A o]Th
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Ptz 5o 22 AA A3l A A 02 = A3 ) (tendon), S (muscle),
A = (cartilage), 41 7 (nerve) @ = (bone) A 2+l IH Q)= vlo] e npAE W= 6l 7|
Aste] ol o] A == s}l 1 43, Zkscan 8(Zinc finger protein with KRAB
and SCAN domains 8)©] 71(¥ & )(tendon), +=5-(muscle), $1 & (cartilage),
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Vg o] e BA S ZaA ] Ak ol Em A mg 24 E
A8 WS Al sk Hl vk

Vgl rE LA ZEA A8 X5 oof, e sEE oof
A & 91§k Zkscan 8(Zinc finger protein with KRAB and SCAN domains 8) 77 A},
B71 T RAAE E3ehiz WEH, 7] WEHE Lok Al E Ei= o] o MYl s
FraAdo R Srfehs A= At 858 AlF sk Aol

g o] e B B o] A& st Mg o] A A, e H ol
ola Hv} g EsiA At
71=4 Ay
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of =, ¥ kg 2 Zkscan 8(Zinc finger protein with KRAB

and SCAN domains 8)9] A2} &= AH7] F- AR 7F 2 3= whl 2 o] ulhg]
SAS = AAE FadFos 88t 254 A3 Agg

A &gkt
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sk M A 2] of 2 (prognosis) 2] A S EZ3Hetr}, B Wy 9 Zkscan 8(Zinc finger

protein with KRAB and SCAN domains 8) A A} 2= 7] F- A A 7F 29 5k
whuld o] Wby 5 A I of B o}Qa}%tg Hfﬁ/‘éoﬂ EH gk -7 4]
FAAT HER, o] 5 SATFOEZA FITAA Hsto] A
LA A= A] o o] A A WA T 7—3174] @%01 Z—i‘j/]x = ke
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A2} Tz A7 ]‘rrqu}ﬂ At Ao whe g

SAsE S 3ol $8A QA £ (mixture) B 4] (device) &
ojulst, oo «ZHZ A A A &7 ERE fE 5 vk

-k of A A Q1 - o of) w} = H, Zkscan 8(Zinc finger protein with KRAB
and SCAN domains 8)-2 C2H2-ZNF(zinc finger) ¥ 2 2 A} o1z}2] 3t B-H =2
N-&et Z-of] KRAB(Kruppel-associated box) 5| 912} SRE-ZBP %
SCAN(CTfin51, AW-1 and Number 18 cDNA) %M 91-& 7}A] 3L Q5=
AARRI Aol T,

7] Zkscan 8(Zinc finger protein with KRAB and SCAN domains 8)2] % A}=
ML S 12 A2 5 1.2, NBCIo 4| Gene symbol<> ZKSCAN 8°] ™, Gene
ID7745§—CEQ PV 5= ATt ol o] HA A A A HT 302

A4 5 9

rioh
o
P,

/})}7] Zkscan 8 -rrxjx}ﬂ- T 5= ©@l A2 NCBI Accession number
NP_001265048% T =¥ ofn| A A Ed o= a1, AEdH s 22 A€ = At

TAARN T elo] W=, g o] 2SR gy = Za4
4312 ZEAA(71(3 &)(tendon), 1 T (Ligament), <X (muscle), 13 (cartilage),
27 (nerve) 2 E(bone) 5) FEHY 0.2 <late] walatz Askow i} 8],

;ﬂg%gazimﬁﬂzao@whw#:ﬂﬂQA1ﬂq
=247 232 71(3 = )(tendon) A 2+, 1 ol (Ligament)

A ﬂ—T(muscle) 3 %, o1 E(cartilage) 2 3k, A H(nerve) A3+ 2 F Aoz
o) %ol ORI E e H = o] - sk o] ol uhgtA el A A% mi
At Aglolw, Bo} 74| A o 2= A3 5

mH R

A7) A A g = wdl7 old AaH o7 o) npr s Adojr)a,
Aol doji} A sh= o] whA Aroll 3= Aol A, 9t = SR
o] we]Hof AlshE g4 71 4ol o8 fdkd 5 QT

71 71 A 32 71 $=(Tendon injury), 71 3} <€ (tendon rupture), 71 9 (tendinitis),

71 ¥ Z=(tendinosis) 2 71 2} (tendosynovitis) &2 o] Foi 3] 7 O Z HE]
e of - st o] 49l 5 9)

7 5} 4 (tendon rupture)S =5 Wo] Eoli= HHA £
Aol 71k, skl SR s o] F A 0@ Lol A fults ABow,
ol & 2 71 3} (Acute achilles tendon rupture) 2 %7l 71 3+ A (Patellar tendon
rupture) & & o] o] 2l F o 2 E A= o] - s} o] 4 4= glr)

AR A=Y gk Fahrh 271 9l (musculotendinous unit)©l] 71l 7;1%

) Z1 ] v A 3t (micro tear)oll o] 8l XA B}= 31 2HA| o] G Foll of &
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Azlo 2 @ A5 & E}E(Osgood schlatter), 71 3= 3 (Tenosynovitis), 44 & 4]
14 (Calmﬁc tendinitis), & 7} 71 & (Patellar tendinitis), ©}Z @l 2~ 71 ¥ (Achilles'
tendonitis), ¢+ o] 771 4 (Biceps tendinitis), 2| A2 7l 71 3 (Rotator cuff tendinitis),
9] = /371 < (lateral epicondylitis), =773+ 71 93 (Supraspinatus tendinitis), 27 A
7191 (Triceps Tendonitis) 2 W 47} $3 (medial epicondylitis).2. 2 o] 0] %
O R HE AEE = o= s o] gl o Q)

A& W A Q1 A& (overuse) & &2 13l 7 AHA o] Fefall o] B A
HAstol] of g WA ah= H| §lF s WA 1Tl o8] Rty Ao R,
oA #| &~ AH 2(achllles tendinopathy), < 7| 1% S-(patella tendinopathy) %
Z:(bicipital tendinopathy) &2 o] Fo] X o 2 HE el x| =

A7) o] A E-E B A2l o] 31 < (knee quadriceps ligment rupture),

21 o 9 #(coronary ligment sprain), 57 1T <> (collateral ligament rupture),
A A1t £/ (anterior cruciate ligament injury), %% A 21 o
<>/ (posterior cruciate ligament injury), <5 ¥4 1t =4(ankle ligament injury),
ol 1h<d (ligment rupture) 2 3 F(sprain) 2 o] F 2 T O 2 HH MEIE] = of =

=
Ako] 2= o]

SFLt O] O E T M

A7 25 AgE 250 A A, b A A, 3t ' ARl o8 7 d
4o E e Agto R o|R Qe & A, 25 A5, 25 &4, 35
A, 25 9 d, &5 &8 = 35 B3 e il = Ao HYE
g 7] 25 A e S ] 35 (S 39, 52 &4
A2 9, 8 &4, 54 FF 7 (costoclavicular syndrome),

o) B| AL 71 9 (knee quadriceps tendinosis) 5 ©] $)

A7 A AT AE, A 2 /e A& Y, FAx, AdEshE
)0l 71 A A A= ol 15 wkg-oll of & AalE o2 WAl sk A gHE e,
A A 23st) ol g A=A Sholl = B 34 #d 9 (degenerative
arthritis), & 7l & &4 (patella fracture), 9954 ¥4 ¢ (inflammatory arthritis),

=M & & 185 (patella chondromalacia), & $1 3 & % (osteochondromatosis),

A FH(distortion), £ 2 S (bursitis), FHE 4 o=

2l A} o 5 9} A (meniscal tear), HHE A oA

2] A (intra-articular vitreous), B} 2] 4] # 1 = ¢ (exfoliation osteochondritis), 5

23 (plica syndrome), W ¥F5(genu varum), 2] ¥t (knock—knee) o w54

(snapping knee) & O] Fo] 7 o ZHE AEE = Ad 4= 3]

Vg o] A A Q1 Sl oo whE, Eod 915*3%?-_73?_}31: %%‘7—3174]

sle 7 Asto|t), B wbo) ul= _u& kg o] Hlo] @ vl Q1 Zkscan 8(Zinc

finger protein with KRAB and SCAN domains 8)-> ¢! 4 2] (in-silico) 7] ¥F-&

o] &3l WAl A, FEAAK, A, F5, =, A, A 5) A Aol
4

HolghE =&, AT s 2 AR 24 A3 Ay Fol Ay, wdo]

£=/J(menstruation), < 73

ol

at
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3 (meniscus cyst), ¥4
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A2eHE stk 3 #x&). whehA, - 88 ©] Zkscan 8(Zinc finger protein
with KRAB and SCAN domains 8) - 2 7] A gko] v o] o j et AW E
&

AlE 3t 4= A Th
o o] A A A ol wp =, 47 Zkscan 8 A ALY WM EE
A sh= A A= 371 Zkscan 8 Aol ol 2 o & Ajet= Al Aol
B A Mol A, G-of “a2t F217= DNA(gDNA 2 ¢DNA) “1#] 31 RNA ¥A4&
Eaete U] & 7R, AL EAboll A V] A bl E el =
A 9] 2 QEfo] =it RE ol g, | He= 1] H-9 7 WA E
j

A} (analogue) %= 3 €T (Scheit, Nucleotide Analogs, John Wiley, New
York(1980); Uhlman % Peyman, Chemical Reviews, 90:543-584(1990)). “Zkscan 8
A4 Sol 40 Aeais G HAmE B g el Zkeean 8§44 5}
AAA O = ARAQ] VML E 7HA olo] Sold o 24d3dE o e Al
A2 oJula, ol Hof Tejolw W =2 n g ¥iha)

B3 A Aol 4 o] 2ol mi SALH)(F 3ol A 4 Q) 2ol
A= o FA o] iy 2, 5w E U QB0 =9 DNA T3 a s
Zﬁ]—;{ﬂ,] ,J__]H ] 61—@- QEQ_ pH/] 17-] oﬂ}\i 6]—%—]/] 7H}\] e l=4 7(]—
S A FEHLEO|EE o gt} F A A S 2=, Zefol =
E18 4] 2] 1372 2] 9 ERo] = el o] o). 2wk o] A o] 5|3 Z kol v]
2} (naturally occurring) ANMP(ZF, dAMP, dGMP, dCMP 2 dTMP), ¥ &
2l Ebol = i W] A9l T el SEfo| 25 Fahat 4 glov,
o e epo] £ ael 5 9l

¥ b of 32 atol vz B ShAtel ol U Hof 3.0l &4 94l Fia o)
ol 5l B} glatol] AR A QA D& A st A 3Zato] ¥ (extension primer) Y
T Ao, o= a1g3t Tr B IFojd Y Hof 9= AX7M A Ao TR HETL
ojd g o g+ HHﬂX}ZWLE}

g o A o] &5 = A Zetol = R 4L, o & £ Zkscan 8
FAAe] EA A7) A H /\Liﬂo] i/wg} = Eﬂ o E}o]t s x3)3

-
%0—*3&
m e
[‘Oo_l>i

o
rlr

iy

EFZ 34k A dof) el Al o' 2435 ek L m Sl /\o]'i;ﬁl?l A2 o st

212 % 0 2 /4 H A (substantially complementary) ¢! 74 -5 2 ¢+ 3]

A} 1 A (perfectly complementary) Q! 7 -5 E EZ &= &fujolm,

TAA R = hAS] AR AQJA HE o]l

Lojea A o7 AR AN AL gAF
5

Aol of el sto] ol o ghe o 5= gli= W 9l el A, Bl 3t o) o)
Aedah A 0% FAA S DR T35 = ofvjolry
kol A Sefol vz, 349l EA) Stel A A ALE] G L

WA 9lS AR F4E) Aofok dth. Zatol o H et Aol
q

zfoln o] A 2 (source)dl] whet 27 ¥ #| v)
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7

A0 2 1530 71 2ol S.eho] ol e & T efoln) ¥Ai 735} F9
g 4 BFAE DY Aol A o2 urh ke L8 R a)
o) 2] @ o] o] AA B Rl B AYe Fato] B4t
golal Al AN e & Q2w 7o), zetoln] T 4914 2 12)(ol: PRIMER 3
=2 9)g olgae] B 4 3

B A o) N Role 2 i 5 2 el S ebol = Aol £4 3 4 3l
C5Al g B Qeto]l & 2 YR FEH QLEO| B8 X358t A Hi=
R A L CECELEERE s P
=n EAshol Aol Al A S ekl welsbrol, v g TAq oz
A g B gEd el =o|t) B wlio o] 5= X 2 H &2 A A}7] Zkscan 8
faAbe] 54 71 Lol 95k (perfectly) 43 4 Q) o] o] 32 5
Ao}, Eolx TA3E Wl 5hA] = H Y ol A A A © 2 (substantially)
FHARN Aol o] &4 S ). dubd o2 gl o g A=
72 ¥ 22 (duplex) 2] 2HG/AdE wke] M Ao Ao oa A= 7 dol UV
g o, BFAL A o] 3ok Hi= 5o ehe]] A H A Q] LR H B ARk o]
vl g2 sk

LA g}el A 3kek 2712 Joseph Sambrook, et al., Molecular Cloning, A
Laboratory Manual, Cold Spring Harbor Laboratory Press, N.Y.(2001) & Haymes, B.
D., et al., Nucleic Acid Hybridization, A Practical Approach, IRL Press, Washington,
D.C.(1985)° WA | ALatE Fhzsto]l 24T 4= v

Bk o] FA| A Q1 - o of] k=W, 47| Zkscan 8 A A7 A S

whul A o] bk 42528 A 8= A A= Zkscan 8 F- A A7t A &= vl A of)
SolH o & AgstE FA Hi= JEp ol Tt

2 G AA O A Go] A= A F ol thate] A A= Sol Al A
WS ot kg of 1A 4F 3L A= Zkscan 8 A A 7F A Bh=
o gisf Soldor A ¢ Sl= FAE v, thE & A,
G2 @ A2 G T S BT £ S Ik Btk ole)
A3} A 5o S5 FA = Fokd = k. 7] FA = 2708 A A Lol
73 B2l AA dole] FHE 7HA = kA A E Wl tsko], FA A
1A s 23 5 Ak FA wAke] 7 A ]l dH ol 7 Aol k 7he
ARV e = BArshal aliz @2 oW sk, Fab, F(ab'), Fab’)2 % Fv 5 °] &
Stk 71 A= el Z1awoke] B A4 7R Al Vs
ol gste] Alzd Aol B AR 5= 9l

< AN A Eof "IEbH = 1 AR 2 /b A A 2 E TEAE A £ 4
Al =2 s Sold o2 A9d = e 5AE 7R SEE TR
GAd7He SHAHDNA, RNA = i@ dih o= A8 S Eel Qe =9
AF& oul el =3 vpel o], et = Aok At & =2
Soldor A9ed oM e, A R ek o] o, 727t ke,
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[53]

[54]

[55]

[56]
[57]

[58]

[59]

[60]

[61]

[62]

[63]

8

FAol gol @ FelwI e Q=2 TAHo] gome FAE thAlstel
A& 5 ik,

NEPH o AuEA o1 -8-& Bock LC et al., Nature 355(6360):5646(1992);
Hoppe-Seyler F, Butz K "Peptide aptamers: powerful new tools for molecular
medicine”. J] Mol Med. 78(8):42630(2000); Cohen BA, Colas P, BrentR . "An
artificial cell-cycle inhibitor isolated from a combinatorial library". Proc Natl Acad Sci
USA. 95(24):142727(1998)°1 "4l 8t 7] 7§ A1 = o1 3]

Vo of A A QL A olof mhEw, ol of Xk A =2 4, B,
AN &, ¥ (Amniotic Fluid), = & 5= <Y (Cerebrospinal Fluid), %} <% (Synovial
Fluid), A 9} <Y (pericardial fluid), ¥ 5*(Peritoneal Fluid), & <%, &4 4 &%

T E o2 A E = sk ol o] Aol g, FEAARF
2 i AEY ok 7 TR A o2, FEAAREE Pl e 27
T Al zolth

oo wEw,
Aol 7hs st ol & 2 A
BARE AT erM shate] Hold R Hake] It AAAd e 5 EAd e

g9 Zkscan 82] 5% H4 & B3| 2EAA A
So By e 2 QS Be AEE e Ay

p=
2 =
8(Zinc finger protein with KRAB and SCAN domains 8)2] -7 A} 1= 47|
FAAZE etk A A o] vk S SAsHE G E

~
2) 47) £ 49 Zksean 89 FHA Ei= 4] fAA7 AP S g o]

2

TS QY HEzT AR I = v alskE AL

b ol A X ekstara) s A A A ko) the A= ol v] et o
H gt F85E 9s6t7] Ykl 1 7 AE Aeksiot

g o A Gol A=A AlErE QIRhE E3e ZHsE R dojA]E,
Zkscan 85 " St= A2 S E3etal Q= EE A REAM, 24, 7T A X =
A3 v Gkl & 7S, o] o] A gk | Rt Buh R A 2 0 = 3=, A7) Zkscan
82 WA= M E= FEAA S A SE 24 = Al EolH, 7HE
TAHe = A 2, A A, A 24, A Al o]

47| Zkscan 8 F- A A = o] & AW o= WA o] Wk -5 &2 Zkscan
goll SollQl ejoln, LR B FA|, JELH & o] ot = AU

22 AA Aglo] A E = A 2 HRE BelE LA Al E o A Zkscan 89
el EE SAshE WAl A, gAYy e f AR S E
dol A s E thFs e =F Sl o8 = E =l o]
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[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

9

53] A= A2 ol 7 A3}, Zkscan 82] HE 5to] AT A5
A7 WA= FEAA Agto] AT Xk D AA o) Hag AR E
Ase 4=t

g o A ZEA A A Fo] o A = AT A A7) ol v] A AL
S Ao = A s 2 A RE, 71 WS Xdsala) ehi=
A Al 55 ofn| )

gk, oo A "4 gl 22 A Estar A} ek &= A A A g
ol gtx]of QIR gk MAE o] v] g,

V- Y A Ao A Gofelbd o] A LEA A A gl 93] Zkscan 89
W o] f-ofshA A" A& on k)

By o] thE oFejof) w2, B g 2 ZKSCAN 8(Zinc finger protein with
KRAB and SCAN domains 8) @2 & F a0 2 3ol =474 239
Wt E= A mg 2= AT

g o] I thE oFufol W=, £ 8 > Zkscan 8(Zinc finger protein with
KRAB and SCAN domains 8) - A A& EZ&sl= W H, 7] HEE X331

AlE = ol Mgls R LR dfots 23 AA A Ay R ARS

jus)

AzkS o = X ik G50l ek A

4} 7| Zkscan 8(Zinc finger protein with KRAB and SCAN domains 8)2] -7 A}=
AN T 12 TAE 5= 212, NBCIo A Gene symbol-& ZKSCAN 8°] 7, Gene
ID 7745% 5548 71X LY 5 Atk A7 Zkscan 8 F- A A7t 29 5k
ol A2 NCBI Accession number NP_001265048 & 555 o}v] =4t A A 4=
N, AEAHT 2= FA|E 4= AT} Zkscan 8 F-AAFe] H A 3lH AL
HNdHZ 308 TAE 5 9

Bkl o] o] 13 ofof) b = Zkscan 8 A H A EE 7 AL P EO
A s, ob A 5 A g ahA] > HE e vlulste] 11 24

Al A A s ol Ao AL, A 249 350
o

A AT} FEA A A Eof| A Zkscan 89 & o] FrFE o whet L&A A
Agke] el A g slasty] g A R oA Sl ad Fo

= AS E g o, b Zkscan 8 F A A = Wl A S 3y ghEl =
ZAAES 2EAA 23S ot £ A58t 295 YERE 5 Q)
Vg o] A A7) Zkscan 8 W of] 1= o] o] Wol | K= V|5 A =0l
E3E o] & g Uk 7] @A Wol A = V] 5 4] FE ol @ ofn] At
7V, X3 o= A A o] A3} Zkscan 8§ WA o] ofw] = AF A F 3} 60%,
vk 2 8 A = 70%, Bvh vbE A 8= 80% o) 3o M E el e e
Ao BAM Y O] Zkscan 8 YA I} A A A 0w FA o &S VeI =
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[74]

[75]

[76]

[77]

10
ZYFE =B D), V] 754 o=l T, ol & £, Zkscan 8§ T A 2
UARTF X AY, A4 = Hohe o x4k

= A
A HPA7F 2= FUn) ofn =4kl X 8H-2 vhghA sHA = HE A X3
T Ao, A EA) = o] ko] BEA X 8o o = tha- 3 Aoy

A b= obu] .= AK(Gly, Ala, Pro), 2574 o}v] i=4k(lle, Leu, Val), "3k

o}v] = 2k(Phe, Tyr, Trp), 24 o} 1] =4k (Asp, Glu), 4714 o}v] =2k (His, Lys,
Arg, Gln, Asn) 2 & g o} 1| =AH(Cys, Met). o}1] =4ke] A A2 vl A 51| =
-1 o] Zkscan 8 WA of 2] of] 23] pho BhA] = ol A A" 3

ESL A7 754 B E o HY o= Zkscan 8§ @A o] 7| H 2 A 1 o] 9] Ay
S FASHEA ZYFE =] A ger LRV HE Y SEHE =
FEA S E3hE = Qi) ol & 50, E Wy 9] Zkscan 8 T A o] QFA A,
A, B A] e Sl 52 HAA 7] fle e 2 A g &
§A5hEA O W As §YoE nEelA SHuN Fo ofo] T
+ 9t

A

s} 0 = 5] 48 31, Ql7bell A Fol=l w B Y o] 482 A e}

W, AR 02 914 ol AY] ST} L el =] whE iz o] o} AL
o

=

k9 » O

HEEE Ao A S Ae 2T Y] QoiE Ao R 58 Ve

8] Ak(free acid)ol] 9] 3to] A H A o] vpRA sl felato g =
71t Fbe AbEE = Sl Tk AT 1Ak o) ol Al dE = A2 ob L,
TARE, AL, A, AR, W I, SFrb 2L, X EAL, TR 24 544
EgERQ BobA EAL Ml &5 T4, dleks E4), 2834, A4
4E5FAEENL, SR R opat2EL

of 3% = A& ol AAH HEA4E kL Q1S ¥ gty

B oubg o] A A}7] Zkscan 8 WA = o] o] ©hH & H Ao FEFH A
34 (Merrifleld, J. Amer. chem. Soc. 85:2149-2156, 1963), '=3= DNA A €&
7| E0 2 st §AR} A &8 o) o3 Al %2 4= 2l th(Sambrook et al,
Molecular Cloning, Cold Spring Harbor Laboratory Press, New York, USA, 2%,
1989).

o] ME & S50 Al X Y2 ERkeh= W2 ol & 59 1A
=91 ¥ (Harland and Weintraub, J. Cell Biol. 101:1094-1099 (1985)),
Zh ¢ 3 25 o] E 2 A W (Chen and Okayama, Mol. Cell. Biol. 7:2745-2752 (1987)),
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7131 &8 (Tur-Kaspa et al., Mol. Cell Biol., 6:716-718(1986)), & 3 -] 7|

&) A7+ H (Nicolau et al., Methods Enzymol., 149:157-176(1987)), DEAE- 5] =~ E ¢
=] 2] ' (Gopal, Mol. Cell Biol., 5:1188-1190(1985)), & §-7 2} §Fu} =11 E(Yang et
al., Proc. Natl. Acad. Sci., 87:9568-9572(1990))7} ] 2.1}, o] ol A 35| i= 31
of .

(78] A7 WE & X35 A E = 7] Al E(stem cells), =A% Al 3 (dendritic cells),
A} 7Fo) 2] <& YA 3 (autologous tumor cells) Z 7 & <& F A 3 (established tumor
cell)) 2 o] Foi 3l 7 S 2 HE AEE = of = sl o] 4 = gl o, 53] o]
A gk 2] =1

[79] oo A Gof "SI ME"E O A A 2o e ol vEE

= 1A} M2 A, o] = Ts & 7] Ml E(totipotent stem cell), A -3} 5

7] M| 3£ (pluripotent stem cell), T3} 5 = 7] Al 3 (multipotent stem cell) 5 2=

FE ok A7 S 71 M EE 7] A M E(precursor cell), A 1A 3 (progenitor

cells) 59 oo} &84 o qrh & Wgo| A V| MEE

Hj o} 7] Al 3 (embryonic stem cell, ESC), f- 5 %+5 % 7] Al 3 (induced pluripotent

stem cell, iPSC) =& = 1+5] < 7] Al £ (Mesenchymal stem cells, MSC) 5~ )31,

B AR S SVIAEY 5 Sl
EN

—_

M e A

[80] A7l T 7N EE EF, AL HE EEAYE FH S09 271X
T ATk vhEA A=, AT S0 VI EE BE Gl S0 ST EY
= At

[81] ool A ek = A 8 o] tiAo] Hi= SE A A A gkl tial A<= olv
et ong, g g A6ty] fste] 1 7| A E AEfeh

[82] B A Aol A gojeal e A3 s AW S B8t rha Agd A&
o ol g A3 = ARl A 7hsAd o] 9l iAol A AR =
Arg o] WS A eh= S o g

[83] P g A ATl A Bof ) 5= (a) A3 AW i T ] oA (b) A3
ArY Ei= 30 A s (o) A8 A = S Ak Ae v
b of A Eo] v/ A o] Fo] 5| ¥ Zkscan 8] & F37] k= 84 3}
TEAARZ] B s S8k, FEAA 229 35 Zd HAS
frrste] ZEAA AR S A A A, o] & A =
BRI ATE gt b, o o] 2AES T AA R 2534
Agkel A7 w0l E 5 AL, 2 vE e g Fol o] AV
Akl ek A5 WA= A EE 75 vt ofol], & E Al A ol A
Gol“X] B ECX BAT =X B BAEEX B B2 on & £33l

[84] PG Al el A Boj«eF o e ol Holg o] 2A = X2 H
FraHES A A er FolgtoaA tgA el Aol &L Fol
FAE 55 oF= 48wk

[85] Pgo A fol“Amd Fawre By 2 ES Folstan g=
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[86]

[87]

[88]
[89]

[90]

[91]

[92]

[93]

[94]

of“th A<= Al gkglol ARk, vhe-2, S E, 7Y e} 921, A,

= 3ol Ul & T,

o

o] A Al T ool WEW, 7] pscAAV B o] A EHT 19

Zkscan 8(Zinc finger protein with KRAB and SCAN domains 8) A A E A EHe]

W W B & A 26}l o] & 'pscAAV-Zkscan 8'Z W 5HaL, o] o] MEA L E =

1bell =AY 7] Alzd GAHE & JAEE fdf T3]

< 7| Al 3 (Umbilical cord matrix-derived Mesenchymal Stem Cells, UCMSC) W] =

HATAsto] Mol =S Zkscan 85 L AA 7] B T1KH

2o\ AES Aelehe, 1) Ho) s ahet B Z7HA AT EE Zksean

8 AN HeEFd 19 S7IMEE Ay, 711 22 o] 54,

B e WS, O AR 9l e B8 9 ol 24 §1F B o Alahe

A5 YEH AT =, Zkscan8E LAY HE -8 1) SVIAEZE DS
Z G

)
A
shed Aol H-g3kRE W, &4 1] &l 7]

s L. O

o B Py oy
o
o
=24
)
>
N
k]

oo

ik
S
¥0
o
=
©
>
riT ey
i
oF,
RIS

st 8% W GgA 5 g

olN rd b
jil
e r
)
i,
riot
o
2
o
t
rir
Pl
oo
BN
oX,
e
rlo
N
3
(@]
=
o0
o
i3
rﬁ{i
t
rir
e
oX,
o

a) 2273 % 71(3 <& )(tendon), ¢! tll(Ligament), =5 (muscle), 1 & (cartilage) "=+
J

= (bone) Al 3Eo| Al EZE AS5A 7= dA 2

(cartilage), =(bone), 4! 7 (nerve) Al 3= <1
A=, Zkscan 82] W& o] Aoty FEFAA AMEE XTI Q)= BE
]

al
==
o]
ol AVl &89 AR
at 1
==
o]
o)
=

)
5
=
o
o
B
ro
fu)

r
e
o
3
o
=1
r
Ho
=
c
é
&

A 9% Bl

(o]
P‘L
&

By
0%

40
rd

B
R
X
BN

X
t

I
N
i
2
>

2
2

N,

[e) gy =
L, Al = AL el S LR Bk A A 0 ==, Y
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[96]

[97]
[98]

[99]

[100]

[101]
[102]
[103]
[104]
[105]

[106]

[107]

13
=4 71(3 &)(tendon), 1t (Ligament), <5 (muscle), 1 (cartilage), % (bone)
L= A A ((nerve) A EY 9= a1, o] Fol| A vl sHA| = A A E Bi= ATy
AEZL 5 ok

ric
i
o,
o
[
[
i)
of,
ol
L
o
re
il
ok
e
>,
>,
ofo
i)
rir
ofo
£
>,
oo
(i
i,
(o
>
(@]
=

v 224 o5 AR flste] 2ol A o] &5 v Ao 2L
o v g} 2l ool =, Hekol= % A FEEL

_":‘I_
ohULh N EA S el e AT A Al Eol A
h=]

Age] oy i ARG 2YBE BAE 5 9

2

2l

= g A o<l d] 3o 7= AlEE A 23| Zkscan 8 f A A}
W o] {5t A| F7hste], 4 SEAA 2A 9] 35 280l 4 7hs et
o] g AR Zkscan 82| Wd -5 = A A U /-8 7] ol FUFsEE
A& o] gt}
SEEEE

2 g o] 54 H o] {5 g okshA v gk

(@ &S T4 dEe] A& 2=, FEAA HE o ==
A58 S R ol 2 WS Al dtt

(b) ¥ L 9] Zkscan 8= F=AA A% FA A O E= = 71 ARl
Agko] by of F- 2 X whA o thet S HARE DS F U= T8
vtol] @ wi7| & {88k o] &4 = AUt

(c) - ol 2 EE E3F Zkscan 89] #A S Fal a &4 0w 254
A = A58 AR 489 F
Eue e 4

% lat= ZSCAN family®] 720 tf gk 2 2-& = A| & Zlo]t},

= 1b pscAAV-Zkscan 82] 7| @ X L= o]t}

% ¢t pscAAV-GFP W E] &} pscAAV-Zkscan 8 W E] o] -2 & RO F+=
EREREY

% 2% vl Ay o] wHAE(E9.5 W 4] E15.5) A ] o] ] A E(dataset) ®] ¥ EE
gela wolrh

% a3z v 94 WA W o) 02 2 44 1A 9 Zksean 89) W
A B4 5o] ekl 1 2o}

I 3bi= Q17 A4 A(Normal) 3 3] A7) A 3ko| 314}2] 7 (Tendinopathy)ol 4]
71 A7) mpA 9} Zkscan 89 *d S S48t Vel 1 ot

%= 4at= Zkscan 8 %) &R 7Y & 7] A £ (MSC-Zk8) 9+
) 2 (MSC-GFP)& dlv| 4 o & #

N’
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[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

=9 il TR E71 A EMSC-Zk8) 2}
WZ;L(MSC GFP)9| T4 5 & A X—*uoi‘JrE]r”J “1Ef3E ol

%= 4c= Zkscan 8 =%
o) 2 (MSC-GFP)°ll tf
LHER 1 sZ ot

= 4d5= Zkscan 8 &%) Bl R 391 =714 E(MSC-Zk8) ¢}
) 23 (MSC-GFP)°l| A 9] Zkscan 8 YA ke o 5 9| ~¥ =51 ¥ (western
blotting) & & ¥4 ¢+ A 3} o]t}

5= des= Zkscan 8 = S F-dll T1H] =71 Al E(MSC-Zk8) 2}
) 22 7 (MSC-GFP)ol| A1 ] Zkscan § W2 & o] 15 9| ~8 E-81 ¥l (western
blotting) . & ¥ &l o] A &ks}et 18 3L olr}

5= 53= Zkscan 8 I o] 7 H-slof n x| =
HE R F39] E71H X (UCMSCO) S 71+
W] kY8 Zkscan 8 W e 440

%= 5bi= Zkscan 8 1= Hl& H
o =35 (MSC-GFP)& 79 & 2F vl &F gk =,
Mkx, Egr-1, Egr-2) ke

He

% 5¢c+= Zkscan 8 %=}

o 2 (MSC-GFP)& 1 -3hul <] ol A 32} HH ok‘jé% OH 3L ke =, A
T \FA(Sex, Egr-1, Egr-2, Thbs4) & =58 qRT-PCRE A g 12| L o] T},
5 5d3= Zkscan 8 =% HlE R £ &7 ﬂEE(MSC 7k8)<}
o] 2 H(MSC-GFP)& 7133} ) <] o
A w3t o) wE 245t 54
5 62 Zkscan 8 =% =R =
Z T (MSC-GFP)ol| A o] =4}, &
Fs WA g Aol
5= 7at= A /g <" (Normal group), A 2] 2 &4 5=<(Saline group), =& 3HY
= 7| Al E(MSC group) 2 Zkscan8 %= E}i%%aﬁ =3 =71 Al - (MSC-Zk8
group)©ll T &t A A2} 2 5= D 4 A4 54719 AX A BFo|t
%= 7o A (Normal group), A 2] 2] 93 5=w(Saline group), & &l F31HS]
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
group)®l] e AAA 2L 2 = B 4 =4 =24k ol th gk & 7 Al 2] 51 == (the total
macroscopic score)E WA 3to] LERH A o]t} WE A wF Ho| Bl &= H At £
F= 2 2HS EM)E £33 tH(*p< 0. 05)
%= 8at= A /J<"(Normal group), A 2] 2] 4 5=+ (Saline group), =& 3HY
Z 7| Al - (MSC group) X Zkscan8 = %] E/”\%‘?FEH =3 =71 Al - (MSC-Zk8
group)©l] Tt AFAAI2} 2 = L 4 FA| =475 H&E 4 A 3t
AR Ea100) 0] T

o
7+ 7] A4 £ (MSC-Zk8) 9}t
A A7 A E T a7 2]
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[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

15

5= 8bi= 44 (Normal group), Al ©] 2 94 5=3(Saline group), &2 F3H]
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
group)©ll Tk A A2 2 F L 4 F4) 574719 T B WA 5 (the total
degeneration score) S w44 3lo] VER Aafo|t), B E AT vlolEH = Ht +
T AHS. EM)E FEA SR tH(4p< 0.05).

%= 9at= A /d <" (Normal group), A 2] 2] 4 5*<(Saline group), =& 3HY
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
group)©l] thek A A2} 2 =2 4 F4] 4712 PSRE A ¢t
ARl £r:x100) ©] T

5= 9bi= 44 (Normal group), Al 2] 2 94 5=37(Saline group), &2 F3H]
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
group)ll thet AAA 22 F H 4 =4 =74z1 9] FHebz A f-2] m) D (collage fiber
coherence) S A1 sto] YER Aufolth, BE AR dlol B = H b +
T AHS. EM)E FEA SR tH(4p< 0.05).

%= 10a 4 “¢v"(Normal group), A 2] 2 ¢4 5=+ (Saline group), A& 3+
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
group)©l] thek A A2} 2 5= D 4 F=H] 471 S Saf-0F A&t
ARl £r:x100) ©] T

%= 10bT A (Normal group), A 2] 2] 93 5= (Saline group), &2 =3H]
= 7] Al E-(MSC group) & Zkscan8 =% &2 F7+9 714 £ - (MSC-Zk8
group)®l] e+ AAA 2L 2 = T 4 =4 49 S 2 opv] = S T
% 9 (GAG-rich area) S WA sto] el A o]}, B HuF vol B = H i +
T AHS. EM)E FEA SR tH(4p< 0.05).

5 112 4" (Normal group), A 2] 2 94 5=37(Saline group), &2 F3H]
= 7| Al E(MSC group) Z Zkscan8 %= E}i%-cr’rﬂﬁ =3 =71 Al - (MSC-Zk8
group)©l] Tk A A2} 2 F L 4 F4) 57471 & o] A4 H3} 9 H(area of
ossification) S ¥-A15te] Ve Aot} BE Ak flo) = H it +
%3 0 ZHS.EM)E FE A8 tHp< 0.05).

% 12+ A (Normal group), A 2] 2] 3 5= (Saline group), B1&f- 2 = 1FS]
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
gl‘OUP)f*’-_TH A F e T A A Aled xS #edd oju] x| ot}

= 13a+ A/ (Normal group), A 2] 2 ¢ )\—E(Sahne group), A&7 =14
Z 7| Al E(MSC group) 2 Zkscan8 =% Bl& =3 =71 Al - (MSC-Zk8
gm@i?ﬂﬂ%@ﬂ@%ﬁﬂmﬁﬁﬂﬂ' L 3H(the ultimate failure load) &
A sto] vebd Aafolth, BE R vlolH &= Hd + EF L AHSEME
FA AT (¥p< 0.05).

= 13bT A (Normal group), A 2] 2] 93 5= (Saline group), &2 =37H]
Z 7| A E(MSC group) 2 Zkscan8 =% & f-2 T S 714 - (MSC-Zk8

(it 2 o
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[129]

[130]

[131]

[132
[133
[134
[135
[136

—t e e e e

[137]

[138]

16

group) Z 7€) A F 3 A A Aol tha 74 (the stiffness)S 4] 31o] LR
Aitolt}, & A tolEH = H + T 2 AHS.EM)E FA 3R tH(*p< 0.05).

5 13c= A2 (Normal group), A 2] 2] 9 4=+ (Saline group), Bl & 52 57+4]
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
group) =B A F & A A 1ol o g H o 3= (ultimate stress)& 4] 51
et Adolth e A dolH = H £ R AHS.EME A 8 tHep<
0.05).

5= 13d+= 4/ (Normal group), A 2] 2] 94 5=3(Saline group), &2 F3H]
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
group) 2 F-E| A F & A A | 2ol tl gl 719] B A (cross-sectional area)<
WA el YR Aot BE A HolH = Ed + ATELAHS.EM)E
A8 T p< 0.05).
450 AAE AT I

ol g, Al & Fato] - g2 vl & AdAls] A
SEA B UES wu A H o R Ayalr] ¢
upe} H-odbvd o] B9 7L ol & A Al ofol] of 3l Al gkE] A eF=rheE A G Al ol A
T3] A1 A& 7H Aol 9loj A A e Aol ot

i}

2]'d &
15kt A g viol empA & "HAskr] A sto], 11 A F- B
218l National Center for Biotechnology Information(NCBI)<]
Gene Expression Omnibus(GEO) database(http://www.ncbi.nlm.gov/geo/) ol 4]
nl-§-2= th2] (limb) 2] 71 (tendon) Aol o} $F whole transcriptome expression
profiling microarray dataset GSE30138 2} GSE54207 1] 21 RNA sequencing dataset
GSE651808 th-&RFo} #4151t

GSE301383} GSE542079] & # -2 GPL1261(Affymetrix Mouse Genome 430 2.0
Array)<, GSE65180-2 GPL13112[Illumina Hiseq 2000 (Mus musculus)]-S-
AL-g-8tgl o, A A A A (tenogenesis markers; Tgf-B2, Scx, Mkx, Egrl, Tnmd,
Thbs4, Coll, Gag, Tnc), ©* A4 V7] (myogenesis markers; Pax3, Pax7, Myf5, Des,
MyoD, Myogenin, MRF4, Myostatin, MHC2), & A A mEA (osteogenesis markers;
Runx2, Osterix, Alp, Ocn, Opn) o] & Al mbA (chondrogenesis markers; Comp,
Sox9, Chad, Acan, Col2al)E 2| Hl] ®-A &7 (embryonic stage)d W& A L=<}
FARS F RS 124 0 2 A it

a2l gl Al 2 5 ZF-2-(PPI, Protein-Protein Interaction) Wl E ¢ = -5 3}
FRAAE F BT 2H-ES apotaty] fske] 2k¢l ] o] Bl H o] 2 (database)

do
e
_I>i
a4
[-'>~
C ok
o
o
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Cytoscape software(http://www.cytoscape.org/)2] TiCoNE2} ClueGo plugin--
ol-&&to] LA AT 2). ke o2, A7 F3 A= Tl A 4] Tor A ZH(hub
genes)E A 3L7] 915te] PPIUIE Y Ao A 18 8HA 1A= o 9l &= Fa3H

Y 5 (module)& Molecular Complex Detection(MCODE; degree cutoff=2. 1, node
score cutoff=0.2, k-core=2, max. depth=100)2} Markov Clustering(MCL)-&-
ARSI T A8 H 2] 2~ (cluster) &2 Gene Ontology(GO)-S &3l 71 ] A <]l
ek AB/A S A et FE FAAES Adekgl

RNA -seq 4]

A3 A (n=5)7 3] A2 7 (n=6)2] % RNAT RNeasy Plus Universal Kit(cat.
73404. Qiagen, USA)E o] &-3lo] A ZA o] X 2 B30 ulg} 3531t} & RNA
A4 (integrity)- Agilent 2100 Bioanalyzer(Agilent Technologies, Santa Clara, CA,
USA)Z 213513 21 cDNA 2}l H.2] 8] (library):= TruSeq Stranded mRNA
Library prep kit(cat. 20020594; Illumina, USA)E A}-&-3}] A| 2ALS] X 2 & 29
upe} =3kl 9 H ghol B el 8] &= 2 nM 9] 5 5= & HiSeq 20009
253 21, v3 SBS chemistry, 76 cycleZ} 3| o = <l = (paired-end) = Al # 7 &
T8 sttt

A7t HE e E7]AX B A A E] v ¥

ATl AbEE S 222 #Ake] Fostol] A A R AN EH AW et 7
22 N 5o BrEs AlASH| Aste], -4 41 (100 U/ml penicillin, 100
ug/ml streptomycin sulfate, and 0.25 pug/ml amphotericin B(antibiotic-antimycotic
solution; Welgene, Daegu, Korea))7} % 718 ZH4 2 w2144 % 2] Dulbecco
Q1A gk A 4 7(Ca2+, Mg2+-free Dubecco's phosphate-buffered saline; DPBS,
Gibco, NY, USA)Z 2 Y A] 3 3] A & 3}t

A7l Szt e QS Ao, e Aol FAIE 4% +
Tag 7HE ol &5kl o2 WA 4 mm ol = 7<L7ﬂ A2 T 1 goll s Feke
F2 150 e W FF Aol AgEslo] HEekAtt Bl o] mi ek Aol ¢4 F]
F-2bg o8- vl & 9 %](LG DMEM, 10% fetal bovine serum (FBS; Welgene, Daegu,
Korea), and antibiotic-antimycotic solution)E 3 7}5}o] 5% CO? 33 3l 37 °C
z2z1 ol A st

A2 A 9 A2 RE Ao 1 Z2A4L03% A2
A YA (Gibeo) 2t A A 7 8Hi-H HG DMEM(high-glucose Dulbecco's
modified Eagle medium, Welgene, Daegu, Korea) W oll A 7} A 2LQESFAA 37 °C
2|3t s ] M FSESATE. o] F F o] Wi | X|(HG DMEM, 10% FBS)<}
%} A Al (antibiotic-antimycotic solution) & F 7Fgt &, -3l ¥ #] &F-& 221 -& 100-um
M X o7& o] &3te] A A BT 20 °C Bt Al DA (500 g, 15 1) 5 F 3
A EE 3] geshar, wi Fui A &2 23] Al Z ekl 343 Al = B 5 F A9
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HH2) (trypan blue excluding)& ©|-&38te] M3E =5 Al938FaL 2 x 104 WA] 5 x 104
cells/em? & =2 W g Al o)l W& ¥, 37°C, 5% CO7t 3w ¥ &= M7=
ekl et

e 8719l 60~80% % A L= A 37F Aeh DPBSE 5 ¥ Al A & el 5231,
0.05% E # 2 (trypsin)Z 0.53 mM EDTA(ethylenediamine tetra acetic acid) &
3 3F3F= trypsin-EDTA(Welgene, Daegu, Korea)= 3 #-3F A 2] 8l o] H-2H¢
MEE ol & A XE EdF &F A9 W2 (trypan blue excluding)%
ol gslo] AAe o2, Al el Sl QI BE F2l S 71 M E+ 3,333 cells/cm?,
AAE = 1:3 8] F = A &4 072 njgFet it

Zkscan 8 = 9] BE 72 UY £7] 4 EMSC-Zk8) AZ

A Z=AH(Cell Biolabs, CA, USA)°ll A A& 3t pscAAV-GFP ¥ E]
=} 221 = (vector plasrnid)%‘ o) & W 2 ARE3HA T A ¢k g 4 BamHIS}
Sall©. & GFP & Awstar 71 9] o] BamHI®} Sall A| g8 A& X335
3 2} o] H(FP: 5
AAGGATCCATGTACCCATACGATGTTCCAGATTACGCTATGGCGGAGGAAA
GTCGG-3', RP: 5-AAGTCGACCTAGACTGAGATAGACTC-3")E ©| &3}
Zkscan8 5 £ =g 5] A| 235} ST pscAAV-Zkscan 8 W B 9] 7| & A == & 1bol]
YUERH AL, Al 2 ¥ pscAAV-GFP # E] 9} pscAAV-Zkscan 8 W B o] -2 =
MeFA o2 & 1coll YER ST 94 2 pscAAV-Zkscan8 & A E & &2135}17]
el A Ed S A skl vhol e 2 371 ' & ket 918l Al z=AL
el whet F 37k o] W E (B Hd W E, pAAV-RC, pHelper)E 2934 3 o
FA AT 72 A ZE Fol| A|EE e w A & RS A, A E

A& Wkl ato] A7) Zkscan8 - AAE £33 ol o wmulo] Y A5 FeaL
Astad Tt ol F A AlzH vhol e 2= QIZF Bl /¥ =71 M| 3£l Zkscan 8
FAA A Al 2E 0= o] &5t gltt

& WSTE o] §-3te] 2olgliz A E2] F& 29 ste] LA AT

A =9 HEd S5 IS W FE 7] 5 x 10¢/em? B =2 % E3h
2,3,5,9,12,15 Lol n k] %] o] Ez-Cytox(DoGEN, Guro, Korea) 10 &

A 7F8Ed Tl 37 °C, 5% CO? Ml 7] ol A 1 AJZE BE-S A1 71 T2, 450 nm 31474-of] A]
FHEE SA AT

Y S A E L] A 23

] = 7] Al £(UCMSCO)+= 10% FBS7}F ¥ 35l DMEM-HG Hjj #] of] 3
f 8710 FEsHATE 2 o] At %, 1% FBS W FHlj <] =
Zrol =41, th5-d 50 pg/ml o} 2~ F = H Ak(ascorbic acid) ¥} 10 ng/ml 2 33 2]
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237 Q1 A (connective tissue growth factor, CTGF)7} 3£ ¢3H 10% FBS7} &9 )+
DMEM-HG Wl A & Zto}5=1a1 3,7, 14 &<t w318 f =313l T

] H 2 A 7|6k 32} 8 FH S 9-41 35 mm A 87 ] SYLGARD(Dow
Corning, Midland, MI, USA)E 0] 1 W #] 25 &<F ZRIAIZ O}, 5 mn 7] 9]
5 7} A = B3 AKsuture)E SYLGARD 9 of] 9F gt} HH &7}
B Aksuture)= Ao A 100% o &3 UVE o] &8to] Eatshal 2 A[1E
3t Edl -, DMEM < 37 °C CO2 vl 471l 1 A|ZE &<k vl E 5 kvt
A ¢ MSC, UCMSC H] 9] 3:10] ¥ %5 717F2.25 x 105, 0.75 x 105 7] 9]
239 M EE EFH 23 8 I (thrombin mixture; DMEM supplemented with 10%
AHoldH, 1% FAA &N, 1 U/mb E 5 Hl(thrombin), 200 uM
oln| %7} 52 %/\P(ammohexanmc acid) 2 10 mg/ml ©}3Z 2 ¥| d(aprotinin)) 2} <33k
2,10 mg/m¢ ¥ B 2] = (fibrinogen) & N2 78Rt} V] &S
SYLGARDZ} 2% S v &5 Al o] 3 ol wiF = A] 3531 37 °Coll A 3 Al gHE<t
W21 819t} T8 DMEM-HG®] 250 uM o} 2= 51 = H Ah(ascorbic acid), 50 uM
L-3Z 9 (L-proline)o] E& ¥ o] 3l 71 A3 w3} mj Fo A 3 &<t

HjeFat At 21 MEE ] 3t AR E Felsty] Y5t sntsAd 3

of| @ A(H&E), 3] 71 22 A] €] -2~ #| (picrosirius red) 2 H & 2 =] 8} 8} 91 A &
Tt gk A Al A FAA HAE Tl 3 AR gelskd
A EE 4% et EF L 3] = G ool 24 A ZF a1 g & shetal o Eufst
Mm/] ubd wH o g U]—EN\J_ o] 7] o] H&E €3 A 7}
3] A 2 A| 2] §- 228 Z(picrosirius red) 34 -S =3l 3151t} WA 22 518} ‘?§ A&
anti-Col I(ab34710, abcam)3} anti-Col IlI(ab7778, abcam) S 1:2002. % 3] 4] 5}
ool A sk ot REG A 71 T, HRP7F A3 H o Q=2 A& ’\a]%
30 - ¥HE A7 2 sl

Zkscan 8 £ ¢ HE5 2 s0Y 7] EMSC-Zk8) Z-7-El RNA £&]
Zkscan8 =%} A] T} &F3t /-7 A} 2] ¥HE 8- 8215314} HiYield Total RNA mini
kit(Real Biotech Corporation, Taiwan)& ©]-8-3}9] & RNAS F%3}5)
44 % 7| (NanoDrop, DE, USA)E AF--3}9] 260 nm <} 280 nmol] A 2] & %E =1
SA% T, f-E5d o] F RNAE #8527 2h2] & RNA 1 ugS Superscript
I Reverse Transcriptase(Invitrogen, CA. USA)< A}-8-3}o] cDNAE 3HA 5151 Tt

GHA T HF AL HHYUS(RT-PCR)

AAA-F 3 a A 2 HE-S-(Reverse Transcription polymerase chain reaction,
RT-PCR) %133} 7] 93] MaximeTM PCR PreMix(i-StarTaq)(iNtRON, Sungnam,
Korea)& AH-23F3 o & 3] 20 ol RNase-free 555~ 16 1l, cDNA 240 2
sefolw| Z4zE 1 A Jobsh o, vk 2712 tha- ) Zol e Ekgith 94
71 ¥ A (pre-denaturation)- 95 °C°ﬂ X1 30 ¥, ¥/ (denaturation)-= 95 °C 303,
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B & F 32 W HHESE 572000 A 5 F5 ot F & (cooling) B T} 4] A4
O

23] 98 pCR A

j= o)
/\C_)]E_T_T

1% ol 72 28 Ao A W& Selstolt.

oz

ot
i
32
o
o
N
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Target gene Primer sequence(5’->3") Product
length(bp)

Zkscan8 | A4 4 CGGAGGAAAGTCGGAAACCA 198
A5 CTTCCCGTGGACCAAGAGTC

PPARY2 | A€ 6 TTGGTGACTTTATGGAGCCC 311
A7 CATGTCTGTCTCCGTCTTCT

aP2 Ad 8 AAGAAGTAGGAGTGGGCTTT 285
L9 CCACCACCAGTTTATCATCC

Osteoponti | 41 10 GAGACCCTTCCAAGTAAGTC 354
n A 11 GATGTCCTCGTCTGTAGCAT

ALP A 12 TGGAGCTTCAGAAGCTCAAC 454
A 13 ATCTCGTTGTCTGAGTACCA

Sox6 | A4 14 AACATGTGGCCTCCCATCTG 300
A 15 TCAGTGTGTCCACCACATCG

Aggrecan | A1 16 TCAGGAGGGCTGGAACAAGT 350
A 17 GGAGGTGGTAATTGCAGGGA

Mkx A 18 GGCCACGAACACTACCATGA 175
A4 19 AGCTGCGCTTTCACCCTTAT

Egr-1 | A< 20 CCAGTGGAGTCCTGTGATCG 206
A 21 TCGCTCCTGGCAAACTTTCT

Egr-2 | A<¥22 TCTTCCTCTCTGGCCTACCC 400
A4 23 GTCTGTTGGGGTACTTGCGA

COLlal | A< 24 AGTGGTTTGGATGGTGCCAA 170
A4 25 GCACCATCATTTCCACGAGC

COL3al | Al 26 CTTCTCTCCAGCCGAGCTT 191
A4 27 CCAGTGTGTTTCGTGCAACC

Desmin | A< 28 GAGGAAATCCGGCACCTCAA 253
29 | CATCCCCGTGTCTCGATGGTC

NEFL | A< 30 CTGGAAATCGAAGCATGCCG 363
A4 31 GCGGGTGGACATCAGATAGG
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GAPDH | A4 32 | AAATCCCATCACCATCTTCCAG 313
A< 33 CATGAGTCCTTCCACGATACC

FFE F AT E L A vH-S(quantitative RT-PCR)

A AHAA-F T8 A o 2 HE-§(quantitative RT-PCR; gRT-PCR)<> Go TaqzE
probe qPCR and RT-qPCR systems(Promega, WI, USA), TagManzE Gene Expression
Assays(Applied Biosystems, Foster City, CA, USA) ¥ LightCycler 480(Roche
Applied Science, Mannhein, Germany)< ©]-&38to] o9 fA2} Hd-&

A Zro &2 gol3Fd v Sex(Hs03054634_g1), Mkx(Hs00543190_m1),
Egr-1(Hs00152928_m1), Egr-2(Hs00166165_m1), Thbs4(Hs00170261_m1),
GAPDH(Hs99999905_m1). =% &4 o 2 1k-5--2 A ¥ A (pre-denaturation) 95
°Coll A 10 %, ¥4 (denaturation) 95 °C 15 %, Z % (annealing) 60 °C 13-,

1 % (extension) 72 °C 4 % 38} A2 1 Aol E(cycle)Z2 3}04 , 50 Alol &
HEE 8k ¢ 40 °Coll A 30 Z &< &% (cooling) 3} 1 T} 88 3+ (Melting curve)
248 2-ACt AAHH S AFE319 o GAPDHS] @3 & %U_Z] (reference) &
3Fo] gRT-PCR 2 7}H& 43} 9 th{Livak KJ, Schmittgen TD. Analysis of relative
gene expression data using real-time quantitative PCR and the 2-AACt method.
Methods. 2001, 25:402-408].

Hgvz e ¥ =8 E 3 G (western blotting)

A MEEFE A AL B8l =(lysate)y= €71 el atr] ok o] A3
st A Al E 9 A pellet)ol] £ 3) 9 (lysis)(PRO-PREPTM)(iNtRON,
Sungnam, Korea)s % 7} ¥, 10 &3+ 10 3] o]/ 73t 2] F(vortex) & A}-8-5} o]
apafat el A7l &S 4°C, 13,000 pm O & 20%-7F A A EE & Sto] Al S
3late] A MY Sl ES Y A AE S8 2o vl geks A sl
A8 BCAE ALE3th Y 559 A A E 28210 pg)S 10%

ol Holnfol = Ao 23 T A 7] 9% (SDS-PAGE) . & @2 = 7]of u}g}
F-2 3} Fod dhil A 521X o] k-8 M(transfer buffer)(20% ™| &2,
0.025M E 2] 2 9d(Tris base) 2 0.19 M =] 2l(glycine))°ll &3] 4 A] 3L, 100
Voﬂ 190 ¥ Fot AFE £ PVDF ol &4t} 47] PVDF 2 5%

X E-77F H 7 1X TBS-T -2 94 (10 mM Tris pH7.5, 100 mM NaCl, 0.1% Tween
20)01] 1 A ZF 5 9F 521 7 (blocking) 8 A T}, TS, IX TBS-T &N of| 12} & &
1:1000 B] &2 & A3 T 4 °Col| A uksl - A] HTh AFE- S 12} &A=
t}53 72t); Zkscan$ antibody(STJ26239, St John's Laboratory), 3-actin
antibody(ab170325, abcam). 12} & & HF-g-A| 71 PVDF %2 1X TBS-T2 10 +-1+
3 W o)A} ZH-3] A H 3 t}S, 1X TBS-T -2 <o)l 23} 8H4(1:20,000 3 4HE ¥
&k A|ZF F ot Aol A alnket vk A A Th ARE-§F 22} B A = vk A &)
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7 o = 2 & 3-HRP(goat anti mouse 1gG-HRP; SA001-500, GenDEPOT) ¥} &
E7] HY =2 B9 -HRP(goat anti rabbit IlgG-HRP; 70748, Cell signaling). 1X
TBS-T &4 o= 10 ¥4 3 ¥ A H 31, ECL& A 8] $F %, ImageQuant LAS4000
mini(GE Healthcare Life Sciences, Little Chalfont, UK) 7] Al & &3 &} %It}

[171]

[172] EEH Y 4

[173] & 718 d¥e= A7A L3l o SAH AL S1d dafol upe}
713 ¥ I THIACUC_2019_0044). 881t2] ] <=7 Sprague-Dawley P E (12,
340~360 g)& 4 71 9] v-(1) " (Normal group); 2) A 2] 2] 4 <=3 (Saline group);
3) HEHdl 53] S 714 £ 7-(MSC group); 4) Zkscan8 =% &R =34
=7 Al E£ 1 (MSC-ZK8 group)) & & 1} A 23849 o},

[174] =19 (30 mg/kg) R HFE(10 mg/kg) S A&kl mHE & 553
2 g]o)| = P E g1z o-]yHU]-Q_ /\]. sﬂq_ tﬂx1 Y E 9 tﬂ—]j], Ne

B H}%ﬂ Az HAA=A G35 oS FPA vha F o7) 9]
10} U7 JJ E2cmn & 7H6}9,iﬂ}. Aol F2hu o] gli=

fe

, 5

al, B
I~
EFoF A

il ](Blopsy Punch)(BP 20F, Kai Medical Europe Gran
Bremen, Gerrnany)?-_ B3 Roko] A= ald 7 2AS NEQY. 13306

Hl o] FA7 & o] gahel shelsl 9] 9ol wolgli= 116 2) 10 w2
A2 3) & S ES71A1E (4 x 106 cells/1040 A 2] A A7) 18] a2
4) Zkscan8 =% HE /- 14 %7] A SE(1 x 106 cells/10u0 A BN A5 S F

Wol] Ll Al FAAH T 5 223 A2 22 4-0 Vieryl B-3AHW9074, Ethicon,

E

Cincinnati, OH, USA)& B33} a1, 3| 5= & alNEL(Black silk)(SK439, AlLee,
Busa, Korea) 2 B-33F 3 4} 9 & 42581300} 240 5% FT BE
A B2 Aol Al & 55kt

(1751 ZA 25Fe AE= & F 2594 5ol s|AHT S429] 312 588t
XA, A oA T1e] 5l A 84| 7t ARS- Tk

[176]

[177]

FEA Y] 7 280 tg AAF B
[178] 7 18e] REE FESa 25,4 FoF AL w0, o Jakek 7
A zo vesh S AASA Ba D= T2
s ket Ao AN AN A 0w Frhe] §6)
Qe 37} Wi & o] 83131 tHStoll C, John T, Conrad C et al.
Heahng parameters in a rabbit partial tendon defect following tenocyte/biomaterial
implantation. Biomaterials 2011;32(21):4806-4815]. %3-7] H7P3H 2 Z 127]1 9]
71 9l 9] 31 (tendon rupture; A<= 9] 71 0] 2o 2 AFED,
?%M(mﬂammatlon 0] LAY #F-& Mo 2 Wstal o] whA S A, 719

iﬁﬁz
o
£ Lo
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39 (tendon surface; 712 FHO| w11\ R o, A5, 55 E53HA Ht
A, =91 71 2] ¥ 3} (neighboring tendon; 2 <=¥ T Al AMap T,
AiHo| Bl dgH o2 ek ), AL F912] F7(level of the defect; 2 $>
FA7F w1 Aol 29 AR 93]8 F o] v AHl), A< 7] (defect size;
A0 A7 7} 3 m o) oA A 77 A A, A9

7144 (swelling/redness of tendon; <=4 710] & A HabAY 745 o
57178 b= A ED, 9 22 #9] F Z(connection surrounding tissue and
slidability; =7 o] =9 22 3 w125 Al B 122 A A (2] = A)) 31 DA
ol &= A ), 119 F7(tendon thickness; 12| F7] 7} 2} 57 Bt} 7] ¢
Z1 7 ), 719 M (color of tendon; W)= dFkM o] o] BFwtal ¥3lal &2
Ao 72 WMk AJH)), 3] Lol A 9174 H (single strains of muscle; = /d<F2] 19|
Aol AR AAE X oFa1 9] 2 22 o] 4lol % A ), 1¥]aL
9 717+ ¢ 22 121 9] A4 4] (transition of the construct to the surrounding healthy
tissue; AT 9F T A7de o] AZ o] vl A &-& H, Aol

A AHE = 7 gl o] it = A ED. A 'l a0 e 1S
TR, A I EAE 028 A F= 0382 FA T AN A
(total macroscopic score)< /g3 7}7h-2 o] 04 18] Al 4o 71 Al e o

15545 3.

—

iz
M

f

B9 2 28 e 2555 57}

SFo 2 HIheh Fof), e 2 A2 FA] 4%(wiv) 2l St EF AT 8 =
(paraformaldehyde, PFA; Merck, Germany)®ll % o] 24 A|ZF &9F 2174 A 7] 321 10%
EDTA (ethylendiaminetetr acetic acid, Sigma-Aldrich, St Louis, MO, USA)°l| ¥ o]

ol EEt A3 E AAGAT. L F HAXA o' 5T FTlehE e

o] g5t & 148 WYPsal, ELZEF S o] §3lo] B4 A&
TAstATh 1A Bgo] AR A& A EF O Fujstal,

nho] A 2 ¥ (microtome) S ©]-&3to] o] T4 A A G A Hebdk 5
SAFAN M= dem FAE Agto] Zdef 228 ool o) F2A T

Z2g #4687 st FA9 2 Sdtol=E AE st FvtEd g o @41
(hematoxylin and eosin, H&E) 2.2 3 M3} 31, 43} 1| 2 (U-TVO 63XC;
Olympus Corp., Japan)< ©| &3] w418} Ql T}, 2F Sefol = gk 71 9] & &4
A= A4 H Astrom¥ Movine| WHA & 33 71 WhH 8- o] &5} o] i 7161 THo
CH, Shin WH, Park JW et al. Degree of tendon degeneration and stage of rotator cuff
disease [in English]. Knee Surg Sport Tr A 2017;25(7):2100-2108]. 7471 12| &34
AL EAHE Z 709 "5 7HA L vk A #-9 77 Z(fiber structure; {1
o] FZelAl o] 2HA 27 4D, A1 5-2] 8l & (fiber arrangement;

A M sof Qe el A% So] Bt A3 W sof 9= Abu, Aol
3 % (rounding of the nuclei; ¥ A0l H] 24 3} ¥ of 2l Al f-oF M| 3£ 2

offf o mX
Moo o
S
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[186]
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ANEo] &4 =2 S8 HHA T2 BoFo] gk dH]), Al E 9
T} FA (variations in cellularity; 710l EA| k= Al 2] A7 S-7Fskar v-dl o
T O R Bo 9l AE, T 7HE @ F(increased vascularity; 7191 & A 8=
a9 A} A7 7F F7Fe A, A S A A] (decreased stainability; 712
TSt W AR50l &40 Qlste] Hojx]a Aol A f{Ee] Wi
ostel Aol "ol el) R 2] Shhyalinization; 4 3 H <]

FepAl o2 o] FolA | W 2 Eo] ENES Fa 22 vk ). F
%) 8 A % 97(Total degeneration score)= 443} 7}7bs ol 0 dHolar, 74 A st
34 ®37L dojt A g0l =21 Aol AT,

A A f-2] vl D (collagen fiber coherence; -2 ] F = ek A-F-E 0]
A= A F s E)S A ] AElA Sefol=E
9 A 2 A 2] 528 E(picrosirius red) = G a1, A HF G An) g &
Abgste] ol n A& DAk Zeball A Fo] w2 o] = ol A Zekal
A fr(collagen fiber)E ©] & v}t 50 % =] Orientation J plug-in for image J&++=
DFE) 221908 o] Btel WAL 7} 2ol = nhek AL o] ol &
WSO, b T abel 1002 B ool HEFE 2 ALE-3H9] CHDegen RM,
Carbone A, Carballo C et al. The Effect of Purified Human Bone Marrow-Derived
Mesenchymal Stem Cells on Rotator Cuff Tendon Healing in an Athymic Rat [in
English]. Arthroscopy 2016;32(12):2435-2443].

ol A AEFA I FHH =8 Zoh =2 1 5 9[glycoaminoglycan
(GAG)-rich area; 71 ZZ o]l H] 5-0] A Q1 A= 2] o] WA g A B} |& 3 7}317]
Hslte] Lol =& A 2l -0/3) 22 E “1 ¥ (safranin-O/fast green, Saf-O)<
FAERA 0, F3F | A& o] &ato] oju[ A E AUt A2 o] X & image
J2 WA sk, AA oA Sl ol =7t FRE G F2 Mo R AR
49 Hol & H7tstlch

o] A&~ & 3} (heterotopic ossification; 71 Z= 2 of] B] 5-0] A Q1 & Z==] o] H-AY 3l
ehye] BhAlS Hrbettl, 98] HREE @A H &Sdlo] =& o] &-3to] A A 7
TN e, R R T BFe] B A (foci)7F ¥HEHE o, o] &4

=
AT kel AL, ol a4 H3F EA R S image JE ©]&-8H]
o] =]
[e]

-

FEHYY 7F 25 N YG e H}

7} 1ge] PEE SE Ak 25,4 F7F Ak 1, o Jahei Hejo) A
S| A A F ST Fgiol RAY R 1S FHeta 28 2N AHA
A A5kl AR AT S8 24 & 2915 E A4 A 2o 4] -80°Ce]
Aol Beet AL, AR ey 24413k Aol 4G5 54 A=) B FH
AR ATk RE HYFS NG5 52 A=E ol g3to] Ao YU E
FASIAT. Aol 9901 T8 Asba A% A28 e] sh 2 1) A
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H 1
= B 2~ E A] ~¥1(H5KS5, Tinus Olsen, England, UK)$ ©]-83}¢
st L, 2 A F7]E 32 90w 2 A o] A3 EATHE 13). BE
A0 mn/se] A S22 vt A vy f5= See R
golshy Hastadv). 72l vwH A (cross-sectional area)< 3 E A Al of] A
54591, 342 'formula Area = abn/4'E o] -8-3lo] Al4tstgl o, o) 2L
-8H(ultimate failure load; 71°] #2012 o 742 HE 5= 9l = FH o9 3],

7+ (stiffness; 710] o WA a1l IR o] FH & FAlstH HE 4 U&=
Zthel 9) 1elar Hoh & (ultimate stress; 2| o) opd -8k A A @ A
Qo] 2ol 2 wl7bA WE 4 3= Arlel T sF-usl FHozRY

Al 4F5FS THGalatz L, Silva M, Rothermich S et al. Nicotine delays tendon-to-bone
healing in a rat shoulder model. JBJS 2006;88(9):2027-2034.]

A7

A4
BE deolH = Ha + SDE FAE T tlol Bl = o 9l #4F #4] (one-way

analysis of variance, ANOVA) 2. 2 123151 31, AF¢7-4] -2 Bonferroni multiple
comparison testE AF-8-3F3 o, F & B e 0 = T-testE AFE-3F T B
FA EAE SPSS & E o] M 231BM)E ©]-&-3te] F s 3lth p<0.05
olste] Fofgkol vhgh& A5 TA A L= Folstrtar ek gl T

El

Ad A
7] 913 9] Whole transcriptome profiling
4,3, A=, = AL A= vl 2A B A (embryonic stages)E A A

o i

W41 213Fo] whole transcriptome expression profiling dataset GSE30138,

GSE54207, GSE65180 ol 4] %= 25,0707 &] & ¥ -7 Z(total union of expressed
genes)= WA @A E9.5~E15.57HA o] ' S A Sl 2= vl Al 9
A HE(E.S A E15.5)0 A tll o] B Al E(dataset) &] w35 4 2] §F 3ot}

520 wp =, vl A J A8 DEG(differentially expressed gene)i= 59,1637l &
SAE A o™, 1 Fof A 71 A A (tenogenesis), 7+ A/ (myogenesis), & AY 4 (bone
genesis) @ 1= A Al (chondrogenesis)®l] ¥l 3h= 412, 2871 2] vpAE#}2] 2y
ol fARS F AR 14970 A o2 A5 T

S

v 2y GAE AR Yy 24 2 PPI Y ER A 24

A 7] 2] d) o] B] M| E(dataset) 2 -4 S <z E
FrAAE ] U g dAxehd A A s
AR A gk 3to] =W 0.335 &, F 3ol T2 0.6748 &, ZHAashe Al Al A
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k3ol b= ™ 0334 &, 7 ol vh=2W 0.67% 53 ol 71 A&
FAAEY A A FHoR v FAAEH ] EH Y

A B2 F 9,16370 2l DEGE Fol A 78] F3 0] +0.330] 5t
=, AA ) 2 A T gk e v A d A ol ARk R ko] AX]BHA] g
1497 9] FAAE S 122 At 12 A E FH {125l o2l degree
cut-offE Z 4 3}H A PPI network, functional enrichment, module ¥4 &

Fashgiet.

el Al gkl 2l Al § 21-8-(PPIL Protein-Protein Interaction) Lﬂ L3 B4
olof] wk = 371 9] sub-clusters©] T4 ¥ 2= F13F a1, of 7] 4 ol H] Z+

A A = FRAAE A st 9970 o] FHAE 22 MBS Y- 2 & gene
ontology(GO)E &3l 1 A A3 7524 o2 AaAd o] 3= 42709 #HAE 34}

At 3xF B 42709 A= A A8 S AHE S w A AR E

Al 2= Aol AR AT

By AE A Y v} <} Zkscan8 <] B G v

% 3ais W) A @A f ol whE 7 A4 w9 Zkscan§ o]
Fde WA skl el e o)t

2 v A @A Zkscan8 Frd Akek A A v 5 o] HE e Hlalske]
oW mA &5 FAGA S A 6L, 1 A 3 &= 3a0l] vhERd BEe} o] Sex ot
Tgif13= E9.5'FE Al Z7Fstth7t E13.500 4] 7F4-8F31 5L, Mkxi= E13.57h4] A<
S 7FeFS AL, Tef-p2+= E9.5FH EI3.57HA] Al & 739 Hd s Holoh
Egrl# Thbs4+= E9.5 .U} E10.5~E11.50 A 7F4&3F07F E12.500 A B ThA|
S 7483 3L, Ephada= E10.591 4Bl A A S-7Fek= 2le Sl ek, wf Ay
WA Zkscan8 9] U FAE A B, E10.500 4 F7bek L 4] oh = dE
Hola Hubx o' 7 vl &9 gl &3 FARHS & = Q)

ol zFe] A3 Azl 3] A7) A3 Ao 2] Zkscan8 o] BEH ¥ £4
A Qb A A& HAA QN A 3| AL/ A3hs 2H = A2 R A
Ao A 7A AA n7A &3 Zkscan8 A A7) o i &k vk & a8 Hoo] =X

gelstaral sttt

% 3b AZF A A (Normal) 3 3] A7) A $ko] $12}2] Z(Tendinopathy)oll 4]
72 A4 mhA &) Zkscan89] WHE & SA st vrERA 1ol

5= 3boll vpERd vhe} gho] 2 A w2 A A 9= Tnmd @} Thbs4 o] 2@l
AL7h 3l A2 Agke] 7ol Zhzh 54 E 20 AEE d XA B4
A& gAstA ). 3| A2 gl el A 9 Colzale] WA =747 19

ke)

w4 44 7o) lste] 118 ) T Z7kaole). “1elu, 38 @) A%e
0] 4 ] Zkscans AT A4 710] vl eko] Solal7) Basts AL
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gl ol & AN Age o) B ARD F YE FA4R
P

o] & F 3| 3
Zkscan87} vl A 8k-g- Q13 At} Zkscan8 o] & E A A E A}
Zkscan 8 = ¢ BE7 8 7Y 7] A EMSC-Zk8) 2] 5§ #4
2" WE Q1 pscAAV-GFP<} Zkscan8 49 H pscAAV W B o] B4 &
Lcoll Y EFHA ST pscAAV-GFP %} pscAAV-Zkscan 82 ZF2F 1=9) &t
A VM EE At ubel o] Al 2519l aL, Zkscan 8 =9 B
3 & 71 M EMSC-Zk8) I th 7+ (MSC-GFP) 2] 542 H] 3l
sttt ol & sl Zhzbel] gk A3 B A5 A skl oh
5 4% Zkscan 8 =] Bl 419 =714 2 (MSC-Zk8) 2}
o 27 (MSC-GFPyol] gt S ZE 41 T2 5)& HA s A0, & 4o+
Zkscan 8 =) Bl=f-u 5719 =714 E(MSC-Zk8) ¢} T Z 7 (MSC-GFP)<-
An)d o =2 23t o]n| %] o] a1, & 4bi= Zkscan 8 =% HE R S
2 7] Al E(MSC-Zk8)$} T & (MSC-GFP) 8] 5458 =4 3to] k2o 7
LR Z1Efj o) It 4ci= Zkscan 8 =¥ HlE R S 1H
Z 7] A E(MSC-Zk8)$} o %+ (MSC-GFP)ell th & Zkscan8 2 2} W& o] &
RT-PCRC. & =4 3lo] Ve 18 o], = 4d % X 4ei= Zkscan 8 =9
B 9 714 £(MSC-Zk8) 9} t) Z - (MSC-GFP)°l| 4 2] Zkscan8
A vk 2528 9 A~H B 818 (western blotting) & 2 -4 §F A 7} o]t}
5 4a W 4boll YERE vlo} o], Zkscan 8 =& B8l =S

iy

oH

2oy R
o o N
R o

A

-

Z 7] A E(MSC-Zk8)2} Z?L(MSC-GFP)S ExF ol 7| A E o] Bkl
ARolA X 7t A E AT =, F Axe F4 5 Aol gleE sle=
el y At

5 4c WA 4eoll YERG BEQ} o], Zkscan 8 =% B8 =4S
=71 A E£(MSC-Zk8) 9} t Z - (MSC-GFP) 2B &= RNAS} @A S 353} 0]

A8 2 Zkscan8 Wdl 472 FA15H9 T}

RT-PCR Z 3}o]] w}:LiUd_,stcan 8§ =l =58 3+ 7] A E(MSC-Zk8) <}t
& (MSC-GFP) A A& Elstar 2 o] At Al g & ¥ Qo
3ol At FRE = H“ﬂOl A= As d 59

9l =¥ &3 ' (western blotting) ‘2 Z}ol] =, Zkscan 8§ =% HEF- T3+

% 7] A E(MSC-Zk8)¥= th & w-(MSC-GFP)°l| 8] 3], Zkscan 8 Y282 ul& o] 1.54]
olA F71e A &2 St B by 0 2 Y] Zkscan 8§ T A S #pukE 8l =
I HE FUl T SVIAIET AT A o2 A2 E S S-S gl gl

Zkscan 8 =9 HE R Y E7]HEMSC-Zk8) <] A #3515 tj 3 F 7}
Zkscan 8 A Ao} 71 7)ol BAE gelslr] Yot HEFH T4
Z 7| A Z(UCMSO)E 23 =2 A4 91 ZH(connective tissue growth factor, CTGF)
1 o} A~ 5 = H Alk(ascorbic acid)©] EHE 7 F-3} vl x| o) A 25 &k v st A
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MERY B3E FEdtF o wjek3, 7, 14U0] ZF A 3E ol 4] 9] Zkscan § &l &
RT-PCRO.E &¢15199 T} 712 a1 Zkscan 8 =% HAEH
7] A E(MSC-Zk8) 9} th = v-(MSC-GFP)S wZ 48] 3o A 3 Fot 33}

o
HH 001:3}04 Zﬂ ‘fr‘i“ E" O 1: ]’ ]Tfm 74 3T EE’_ 'IC}F;H‘X}'(SCX, Egr-l, Egr_z, Thbs4)
e & qRT-PCRF 224314 4 0 =2 Selshgieh,

A
L
i =]
L

1= 5% Zkscan8 I EF o] 71 F-slof] v X = & HIFSH Aol & Sate
H25-8 09 =74 EUCMSO)E A E-3hul x| o) A 25511 vl o3k &, 2
v kel Zkscan 8 d -8 RT-PCRE H-A138e] A ek3)al —1af 2 o]},

5 5a0l WEbd vlef o], BlE -l T4k SV E(UCMSO)= A 238 i
149 2ho] Zkscan 8 W&l o] 15u) o] 4§93k F7HeL o 2= k. ol = 7
-3} 9} Zkscan § ¥F& o] AdA o] 9] S-S LJEM] = Aol

el
2

7HA] Sex, Mkx R Egr-1/29} 382 B 7FA] ZAR QIAF7F 2 b
gt} ar el A ¢l o ZokE](limb)oll A Sex ) Sox9E= A ﬂ-‘ﬁxﬂ A 3E 7]
A A NS 2 2k, of o HEhs)] Mkx <} Egr—l/ZL A Lﬁ}g‘r ©En
F A A E A v vk 53], Egr-12+= 1 3ol 2a% 8
Ko, B9l 1 bl A 24T w2 HEFE 7] l"i—@rf)ﬂ
= /\HE—?— DNA Agh g Aol g ¥he] 7 v} v}, Zkscan 8 =
2= 7] A E(MSC-Zk8) 2} T Z - (MSC-GFP)el| A 71 HkA] o))
H AA O]X}E(Sclerams Scx, Mohawk ; Mkx, Early Growth Response-1/2;
r-1/2)2] & k-2 A 7HH 2 qRT-PCRE 53] &2151 o
5= 5bi= Zkscan 8 =] Bl 53 =71 A E(MSC-Zk8) 2}
2= (MSC-GFP)& 79 &t mi ok 9, 7; v A8 2 A AR AR (Sex,
Mkx, Egr-1, Egr-2) %8l %% qRT-PCRE #A]5to] A wFs}sl 1efj Lolr},
oluf, & (MSC-GFP)¢| 2 & 7| =0 2 Ao el kg 1ef 2ol 3A[8+Sl T
% 5bol] VERE BFe} o], Zkscan 8 =) BlE R = HS]
& 7| M 3E(MSC-Zk8)+= 3L A B Scx =&l o] 1.611] 5718} a1 2 xFo A
Egr-1, Egr-2 W& o] 447} 2,934, 41l o] 4} /o] A 0 &2 F-7}8t v}, o] o wlaf
O] 2 5(MSC-GFP)-> v % 2718} 2po] 7 gl =& & 5

>

&

-

l‘>” mlo

=

lr

O

M o8 g o do i
rxﬂm{wﬁﬂimmﬁ
o 2L
= 7
ofN
)
R

|

=

OEo gz @54 st A A S 32k wjste] A3t It E 2 8}5 R
B S o] 88 alE -1, Zkscan 8 =9 RE el TS 714 E(MSC-ZK8) 9
Ao P, 2 s mhA o] e Wek s Sels it

T 5¢ 2 O] B0

T z2

R 5 5di= Zkscan 8 =) /\E‘ITEH =319 = 7] A E(MSC-Zk8) <}
x Al S Bl 3d ke =,
b w7 (Sex, Egr 1, Egr—2 Thbs4) el =8 qRT-PCRZ ¥4 1] A 25} gt

5% 5¢ @ % 5dof] YERG v} o], Zkscan 8 =¥ HEF-H FHY
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& 7] A EE(MSC-Zk8)-2 32} vl &F 3 & z}ol A Scx(1.79), Egr-1(2.71)),
Egr-2(2.841)), Thbs4(1.54l)2] "3l o] X5 F7tetdl & gl st ai T

5= Set= Zkscan 8 %) &R F31HY] & 7] A £ (MSC-Zk8) ¢+

o &5 (MSC-GFP)& A& shul| Al ol A 321wl b & &3l 3L v st sl & o,

A3 ol & x84 5408 WA g Adolt.
% Seol YERA HF9} £40], Zkscan 8 =) Bl H-2] =1
7] Al E(MSC-Zk8)+= 8L A& gk W oko] M xEo] o

ol A& &lsl At} Hdh, Zkscan 8§ = ¢

71 Al E(MSC-Zk8) | 7|4 o] ] A& A] ]-9-2= ¥ =(picrosirius red) & 4=

Fo maA o = A= 18 Fepalele Eelatlvh ek Al1d Fekal

N

oy

ot

M o off ot oft N T

A R A3Y Zepzl FAE ol okl WA xA 334 S g A A1y
b2l 2 A3y Feplo HdE Felskl . 53], Zkscan 8 =9 Bl -
9] S 71 H| EMSC-Zk8 A Al18] et e] W o] f-2 8k o a2
st AT}, = et A5 e Zkscan8o] A4 A 0 = 7 A X #3759
ostal A& e 3

Zkscan 8 =% H&73)
=23 H G #AH olF 2
o

R ol
N
o
L
X
X
%‘
(¥,)
S
=~
NS
2,
S
o
2,

o
i
g,
My
g

2]
A E E35eE th ks Xﬂx}‘éﬁ gl %%P;—E— 1ak3loh
% 6> Zkscan 8 =% HEf-# T S 714 E(MSC-Zk8) <}
ZT(MSC-GFP)Ol A o] A, &, <&, 7, 25, AA Al 33 npA whd
FFE WA A, o]o] =W Zkscan 8 = BE R F1HS
Z 7| A EMSC-ZK8)oN A Ak, & o1 28 2 Al #d {FARE ] 2 o)
1

AREA o 72 Z=718F T} 3], Zkscan 8§ &
=7 Al E(MSC-Zk8)= Tl &£ 7H(MSC-GFP)°ll B3l 3 & A}oll 4 ALP(Alkaline
phosphatase), Sox6(SRY-Box Transcription Factor 6), Egr-2, Col1Al, Desmin,
NEFL(Neurofilament light polypeptide) ®& o] =1 7] F-7}&S & 5= At} o] =
Zkscan89| Tpd ol & A&, 25 D AAE 2T FHAA ] dEFE FaL

9182 o5k Floluh.

sEH g Z 2F gjgt A F FHo}
%= 7a+ A" (Normal group), A 2] 2 94 5=+ (Saline group), A& 3+
Z 7| Al E(MSC group) 2 Zkscan8 =% Bl&F-2 7% 7] Al £ 15 (MSC-Zk8
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[241]

[242]

[243]

[244]

[245]

[246]
[247]
[248]

[249]

group)ll et A A 22 = W 4 7 =419 AA A Efolnt. ol 19
A& A E BestA dEetr] f8l, A oY T 21 ES AT
%= 7o A (Normal group), A 2] 2] 93 5=w(Saline group), & &l F31HS]
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
group)©ll Th$k A A2 2 F= L 4 FH) 57470l tf $F & A Al A A 5 (the total
macroscopic score)E WA 3to] LERH A o]t} WE A wF Ho| Bl &= H At £
FE2AHS.EM)E FE A8 TH*p< 0.05).
5% 7a 3 &= 7bol] VER vk} o], ] A 0 2 AlgE S
AAXNA A5 2 -8 2 vl uwskgloh 2 A Y o, Zkscan8 &

d H=
3+ 27 M ET(MSC-ZK8 group)2 4.75 + 0.46°] 9 oy, Al ]2

o

x

_'C}'_
A
HEfd 539 S71AE 2 2 10.75 + 1.28(p < 0.000), 7.25
0.000)2. 2 =44 A =7 A 7Hgk A1g & 5= AT} 53] Zkscan8 =
=3 71 A £ (MSC-ZK8 group)< A%, = 22499 72, 719 57
Ao A & 5ol B8l W& et &S YEd = Als Flekgit

4 A Y v, Zkscan8 = BlEf-2 T3] & 7] M T (MSC-ZKS8 group)< &
AAA A57F2.75 £ 04601 T}, o] o whal] A A gt e S
Z 7] A E 7S 74 9.00 + 0.00(P < 0.000) 2] 3L 4.25 + 0.89 (P < 0.000) > & £=4F
A 7F MSC-Zk8l vl 3l A A 3] =2 41-& & 3k3l T MSC-Zk8 -2 719 7]
A Mo A v S HlE] we B AL S 2= A S gl

-]
1
0.89 (P
ol F;ﬂ\

% A
= £

3

O

5y
~ f . = 1.

dad A9e T8l Zkscan87F R AL A HEFH S SVIAEL
22 &4 35 sHol AR Aedes d g U

gk, S| AN EAE AT, Sl AZ N 22 3 Eo] Al E o], A
A2 oFEA Al o B2 M, Skxbel w A Qo] Al g e AL =418 BF5 Frk ko)
1 Zkscan8 = B 515 S 714 £ H(MSC-ZK8 group)<> ©| &
AAFFOBMN, 1 Aol & ofrd o = S| T FAE o =
Ag5ed F Ades & T AUk

SEHY ) 7 25 djst ZFF FH o}

%= 8a+ A" (Normal group), A 2] 2] &4 5" (Saline group), B &
Z 7| Al E(MSC group) 2 Zkscan8 =% BlEF- -4 714
group)©l] th$k A A2 2 F L 4 FH4 =5/471-& H&E 94 &
AR (Al E:x100) ©] 21, & 8bi= /" (Normal group), A 2] 2] 94 5=+ (Saline group),
HBER7d 539 S71 A 7 (MSC group) ¥ Zkscan8 =% B3 5114
=7 A A (MSC-ZK8 group)ell gt A A 22 5= H 4 7] =419 F- 5 A
% 47*(the total degeneration score)& -2 8Fof Ll A I}olr}, B A=
tlo) 3= Bt + 32 AHS.EM)E F A8 th(*p< 0.05).

5= 8a R I 8boll BN uhe} o], A9 =3 255 Aol = Zkscan8 =

B2 R $37H] E 7] M £ (MSC-ZKS group) ] 3= B A A 4=7113.00 +

ko

O
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1.20°0] At} o] o "HEal Al 2] 2] 9 4=u(Saline group), &2l F3HS]

% 7] A 3 (MSC group) 7+ 17.75 + 0.46(P < 0.001), 16.00 + 0.93 (P < 0.001)9]
Ao g E Ut} =, Zkscan8 =¥ HEH-8 519 < 7] M| £ (MSC-Zk8
group)<> UFHE wrEol B8] 1 22 o] B A W37 fofstA vhEa 4 3
£-3] Zkscan8 =% HEFd =3 <71 Al =75 (MSC-Zk8 group)< <73 %
A vlda ot da He A, HERd S S V1A £ (MSC
group)®ll B} 2] &k xpo] &2 3| 59 & Z2lst3i )

4 Fol| A=, Zkscan8 =% =&l TKES] =71 A 3£ (MSC-ZKS8 group)] &
B AA A47F7.00 £ 1.070] AL, A 2] 4] §1 4w (Saline group), A=+ =4
= 7| Al 7 (MSC group)< 747} 16.25 + 0.89(P < 0.01), 8.75 + 1.83(P = 0.05)%!
Ao 2 A AT} Zkscan8 =S & F 8 F1HS] S 7] A E - (MSC-Zk8
group)<> UFE g0l B8] o] B A AETF FostA v 4 A

N

1= 9a+ A" (Normal group), A 2] 2 &1 5=+ (Saline group), F&HF & 3+
= 7| Al E(MSC group) Z Zkscan8 %= E}i%-cr’rﬂﬁ =3 =71 Al - (MSC-Zk8
group)®l] thek AP 2} 2 5= B 4 4] F/4431& PSRE 14 ¢l
AR (A :x100) 0] 3L, 5= 9bsi= A4 AF 3 (Normal group), 4§ 2] 2] 94 5=<*(Saline group),
HBER7d 539 S71 A 7 (MSC group) ¥ Zkscan8 =% B3 5114
&= 7| M 3T (MSC-ZKS8 group)©ll thet A& A| 2} 2 5= D 4 4] 573712 =4
4 f-2] Wl & (collage fiber coherence)= w41 3Fo] e Adfolt}, BE A&

tlo) 3= Bt + 32 AHS.EM)E F A8 th(*p< 0.05).

5 9a F 5 9bol| LER BEe) o], A3 423 25X}l 3= Zkscan8 &=
BE 5 3] S 714 E 7 (MSC-ZK8 group) @] kAl A -F-2] wl A Fho] 43.35
+ 8.350| Gl t}. ool Hisl A 2] 2] 94 4= (Saline group), HA&Hd I+
= 7| Al 7 (MSC group)= 747} 20.69 + 4.88(P = 0.003), 27.61 + 6.97(P = 0.042)%!
Ao 2 A X AT} Zkscan8 =9 =2 53HS] 7] A EH(MSC-Zk8
group)> UHE &0l Hlsto] f-oabA| Zeball A Wi dol ddd S & o At

A 8 4550 A 2, Zkscan8 =9 BEF# S 7] M EH(MSC-ZkS
group) ] e}l A f- WD LS 4776 £ 57708 UL Fol] v &l 25k
kel A 2 o &2 A ] 2] ol 4277 (Saline group) ] kAl Al wl e 2HS 19.86 +
2.97(P < 0.000)°] At}

(o

o
il

%= 10a 4 “¢v"(Normal group), A 2] 2 ¢4 5=+ (Saline group), A& 3+
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
group)oll Tk A A 22 5 2 4 A 431 & Saf-0= G A&
AR (A E:x100) ©] 21, & 10bi= A /" (Normal group), A 2] 2] 3 5=+ (Saline
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25 gj ¢t 495 Ho}
12 ¥ % 132 44" (Normal group), Al 2] 2 94 5=(Saline group), B! &1 2

PZaN
=3 71 A E T (MSC group) 2 Zkscan8 =% BE /- =114
2
A

i o
iy
g M,
ek
Lo
X

| 3£ (MSC-Zk8 group)ell theh A A 22 5 F 4 7] A A H Ao st
Aol Tk Aol

%= 12% Ay (Normal group), A 2] 2] §3 5=3(Saline group), #&=F =
= 7| Al E(MSC group) Z Zkscan8 %= E}i%‘r’rﬂﬁ 3] =71 A £35(MSC-Zk8
group) =B A FH g FE-3 AT AP HAE G g o[ Aol T,

5= 13at= A /g (Normal group), A 2] 4] ¢4 5=+(Saline group), =& Y
Z 7| Al E(MSC group) 2 Zkscan8 =% BlE R 7% 7] A £ (MSC-Zk8
group) = FH A FH S A A 7ol gt H o 9} - Sk(the ultimate failure load)E
WA sto] Vel A o)t} BE HEF olH = H i £ BELAHS.EME
FA AT (¥p< 0.05).

5= 13a0) YER vFe} o], rdkal A 2 5271 Ak Zkscan8 - ?ﬂ] HEHH
F 3+ 2 7] A ETH(MSC-ZK8 group)-< 17.54 +2.520| At} A 2] 2] 94 4= (Saline
group)~= 10.93 + 1.62(p < 0.001)Z, MSC-Zk8" 0| F-2| 3t =52 0.2 1:4 =2 F
g FaE THA AL &S FlE itk BERd 5 S 71 AE T MSC
group)-> 16.68 + 3.01.2 &2, MSC-Zk8 3} §-2] & 2}-o] 7} ¢1 9l T}

T3kl 457 At Zkscan8 =% HEFdl F3H] &7 A 215 (MSC-Zk8
group)~= 22.84 + 1.990] ¢l t}, Al ] 2] 1 5=+ (Saline group)~> 18.51 + 1.97(p =
0.016), B1=F &l T3] 271 A ET-(MSC group)< 22.14 £2.1991 Ao &

A AT} =5, Zkscan8 =% BE 7 7% 7] M E - (MSC-ZKS8 group)-
A 2] 2] 4= (Saline group) Bt} o] A =2 7F3} H B HH QS o 5 Ak

7k

= 13bT A (Normal group), A 2] 2] 93 5= (Saline group), &2 =37H]
= 7| Al E(MSC group) Z Zkscan8 %= E}i 8l =1+ S 71 M ETH(MSC-ZKS
group) Z-E] A F g+ A A 2ol o) &k A (the stiffness) S w41 3Fo] L
Aifolt}, BE A tolH = Ho + BT L AHS.EM)E A8 Th(*p< 0.05).

5= 13bel] Ve vhe} o), 52453 aLl 25 7F A Zkscan8 =9 Bl R
=33 =71 Al 3£ (MSC-ZK8 group)- 7.50 + 0.60°] $1 ). A 2] 2] &1 =< (Saline
group), &5 7+ =714 ETMSC group)2 242 5.17 + 0.55(p = 0.001),
6.83+0.99%1 A1 o0& &N A}, =5, Zkscan8 = H=F- =144
= 7| M| 3£ (MSC-ZKk8 group)-> A 2] 2] 9 5= (Saline group) B.th= 72 gk
FroE A3y as d T A

T 8Fal 4577} At Zkscan$ E%] HE/d 549 S71A41E

- (MSC-Zk8
group)< 9.04 + 1.120] At} A ] 2] 9 4= (Saline group), B &2

#1141
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2 7] Al EH(MSC group)& ZF2}: 7.22 + 0.62(p = 0.013), 7.38 + 1.09(p = 0.029)¢]
Ao 2 A AL =, Zkscan8 = H=f ol A =714 Ea5(MSC-Zk8
group) A 2] 2] 4 9= (Saline group) T} Bl 1+ &7 Al ETFMSC

-
3
group) H.TH= Fol ¢t 202 S7Fsl & & o ot

= 13c A" (Normal group), A 2] 2 94 5= (Saline group), A& 3+
Z 7| A E(MSC group) 2 Zkscan8 =% & f-2 T S 714 - (MSC-Zk8
group)ZF-E A FH g A A ol o gk Z ol -5 = (ultimate stress)S ¥4 5}
et Aol BE AR dolH &= Hu £ B2 AHS.EME FA 8 tH(*p<
0.05).

= 13dE A (Normal group), A 2] 2] 93 5= (Saline group), &2 =3H]
= 7] Al E-(MSC group) & Zkscan8 =% &2 F7+9 714 £ - (MSC-Zk8
group) 2 F-E| A F & A A | 2ol tl gl 719] B A (cross-sectional area)<
WA el YR Aot BE A HolH = Ed + ATELAHS.EM)E
F A8 T (p< 0.05).

5 13¢ B 12 13dol) WERd uhef o], Ao 3 H A o] W A2 250k 45
25 o gk &pol 7} gl & Felstitt

ot

o}

A& ANAE 22 d u 59 32 Wl A AEsts= 758 ot 2ot B
g ol A Ao ot sk el Aol Tl AE W ol HE e FH T
A& ofmjstar, A el Aol Thel A | A o] dolrF wstA| gL
Folxl Felo v = &= s ofn g}

upeb A, Zkscan8E A AA ] SR S0 SV|MEE Age 12
HeEfd S7MEE G50 =m st 4 5-mo o 2td Fahe) 744 o]
7R &2 FAstglt). ol & & A 7= Zkscan8E HHEH A 7] Bl -
T S7IMETEEAE 2ol AgEd, 1 249 A5 A|, FH A w3}
WA, ZFehl Aol v 3l E ol A4 A= g JAEkE A E VER =
O AFEF Aok Alolet & Aloltt. =, Zkscan8E AN 71 Bl -
T SVIAIEE AT 9 &40 AL s ul, S 1o e 2H s
A7 8] 75s FEANE F 52 ¢ 7 At
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A9
Zkscan 8(Zinc finger protein with KRAB and SCAN domains 8)2] % z}
E= A7 A 2 et gl A bl S S8k AAE
FraAdTo® ¥¥ste 2544 28 38 2=
A1 &l A A,
371 A A= Zkscan 8 A Apol] 5ol 2 o & Agtsl= Zefoln L=
ZRHEJIN S QR o= 24 =,

A 18l o] A,

AA Aol A= MAZFEY 2| A=A Al 5ol A
Zkscan 8(Zinc finger protein with KRAB and SCAN domains 8)2] -7z}
T A7 fAA7 2 sk g d o] vty 2528 S48l = oAl 2

2) 371 54 ¥ Zkscan 89] AR = A7 A A7E 2 vk WA o
T FEs A daa Alre 2d 53 Blalshs WAL E E3ehs
THEAA Agke] ko] Qg R E A FEh= .

Zkscan 8(Zinc finger protein with KRAB and SCAN domains 8) ©H¥ 2 -

FRAVOR FHe 2BAA AR oY T A5G 2YE.

A,
e A S 29 ofnl it HAR EAHE AL

A 6 &l

A7 2EAA DS A As =y A3 AL EAH O Fh=
A=

Al 8 ol oA,

|
71 A A3 A £ (Tendon injury), A 3} < (tendon rupture),
71 9 (tendinitis), 71 ¥ < (tendinosis) & 71 24} % (tendosynovitis) & =
Folxl o 2R AEE = of = gl o] Aol AL,
71 1ol A g2 B A2l o] 3} < (knee quadriceps ligment rupture),
71 ol 4 F(coronary ligment sprain), S 1Tl =/ (collateral ligament
rupture), X WA A Q1T <=/ (anterior cruciate ligament injury),
SE A Al o} 2=/ (posterior cruciate ligament injury), <5 ¥4 <1 t)
=/ (ankle ligament injury), 91l 3}+< (ligment rupture) 2 ¢ Z}(sprain) =
o] Folxl W 0 RITE] AEE = o] = ahi o] 9 A B o= sh=
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I
ZAE.

Zkscan 8(Zinc finger protein with KRAB and SCAN domains 8) % Z}, 4}~
FAAE Ebet= WE], AV HE & EFEeh Al Hi= o] of vl &
FraAddo® ol FEAA A o s A58 o A A E.
Al 10 ol glof A, 271 WE = A3 DNA, &2} 1] = DNA = A Z£3
vlol el 2~ WEQl A& S 0= ot A&

A 11 el A A,

A7) A2 vlol 2] 225z w| E R vpo] e 2, ofH i vlo] 2] 2, o} | i &2
vpol 2] 2~ 3| = o 2 Al & 2 vfol e 2~ B dlEjufol Y 28 A ] =

T O R HEE = o= sl A 50 E st A =

A 10 goll A,

A7) M A= S 7] A E(stem cells), A7 Al 3E(dendritic cells), AF7}Fo] 2]
& %k M| 3 (autologous tumor cells) H A 2 F-%FAl| 3 (established tumor
cell) 2 o] Foi 3l S 2R MEE = of = slf o] A<l A& 5 o=
st 24 E.

A 13 ol Lo A,

A7l SN EE S S7IAEA s S o= o A E.

A 14 gl o] A,

—_

4

p

lo T

A7

A=

A 16 ol A,

71 71 A e 71 $=(Tendon injury), 71 3} <2 (tendon rupture),

71 9 (tendinitis), 71 ¥ < (tendinosis) & 71 24} % (tendosynovitis) & =

o] Folxl o BB A E = o] = gt o] Aol oL,

A7) Qi) A 3-E o) Bl A2l o) 31 (knee quadriceps ligment rupture),
FH 1 ol & Z(coronary ligment sprain), =+ 21 tl $=/J(collateral ligament
rupture), X WA A Q1T <=/ (anterior cruciate ligament injury),

S A 2RI o) £ (posterior cruciate ligament injury), <5374 1t

=/ (ankle ligament injury), 91l 3}+< (ligment rupture) 2 ¢ Z}(sprain) =
o] Folxl W 0 RITE] AEE = o] = ahi o] 9 A B o= sh=

I
A=,

| 10 el i A,
A 7] 24 B-& Scx(scleraxis), Mkx(Mohawk), Egr-1(Early growth
response-1), Egr-2(Early growth response-2)2] & = &4 &

F7hA71E A S B R i 2B,

EN

2
—
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473 19] (a) £=7¥ 71(3) <=)(tendon), ¢! tH(Ligament), <5 (muscle), $ = (cartilage)
L= F(bone) Al A =S A EA17] &= A R
(b) 7] A & W Zkscan 8(Zinc finger protein with KRAB and SCAN

domains 8) - A A} = @il A o] Wy =g A5 dALE

¥ sbalal,
271 (b) WA ol 4| Zkscan 82] W& Gr=o] A4 thF2 7ol vl F-7)gh
A%, A7) AR EAS 2EAA AR o T ARE 2T
HAsl= A EH R sl 2FAA Ao ol = X7
o] 2o iy

78201 Al 19 3ol A,
A7 2EAA A A A T A AL EH o d=

ol
L
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D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/KR2021/008404
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
KR 10-2019-0084879 A 17 July 2019 KR 10-2179375 Bl 16 November 2020

Form PCT/ISA/210 (patent family annex) (July 2019)



SAEAR A A E Y
PCT/KR2021/008404

A, 2Ho §IE 7 EFG A S EFAPC)
C12Q 1/6883(2018.01)i; GOIN 33/68(2006.01)i; A61K 38/00(2006.01)i; A61P 21/00(2006.01)i

B.  zAE Eof

ZALE H 2T (FAES EFEZ 7] A)

C12Q 1/6883(2018.01); A61K 39/00(2006.01); A61K 39/395(2006.01)

ZAHE 7] &R okl &l HaEF o] o] Ed
FaeH AT E Bl gt ARl H: AbE H A el Y] A | IPC
AETHH AT R B DTN H: ZAME H Aol 7] A€ IPC
SAI A o] & 4% o] e o] ~(dlo o] =9 33 % A Aol e A7)
eKOMPASS(E-3] A W5 A AMA| X~ E“) & 719 = Zkscan 8 zinc finger proteln with KRAB and SCAN domains 8, & 4 7]
3 Q(musculoskeletal diseases), 71 (tendon), TS (muscle), 1 (cartilage), = (bone)
c. BHEEH
G EEE 97 2 B PR 29 714 #el 37
GUERQUIN, M. J. -5, “Transcription factor EGR1 directs tendon differentiation and promotes tendon
repair’, The Journal of Clinical Investigation, 2013.08., 12379, 832, ¥ o] X] 3564-3576
A Z5; Ao A 3564, H £ 1,2 1-20
LEE, P. L. -5, “Three Genes Encoding Zinc Finger Proteins on Human Chromosome 6p21.3: Members of
a New Subclass of the Kru” ppel Gene Family Containing the Conserved SCAN Box Domain’, Genomics,
1997, 434, o] %] 191-201
A A EE 1-20
KR 10-2019-0084879 A (A&t gt 2eh5d =t 2019.07.17
A A EE 1-20
NCBI, GenBank accession no. AAH96284.1 (2006.10.04)
A A EE 1-20
ELIASSON, P. -, ‘Influence of a single loading episode on gene expression in healing rat Achilles
tendons', J. Appl. Physiol., 2012, 1127, o] %] 279-288
A AA = 1-20
[J57 28l el zel 71 A= of Ay, g Eslo] 9 HA 2 BxaAA L
*Q18¥ W dle] 5 he) e
A B3 pele] gl Ao R Holt ANA /S 4ES He T 2ARUY EE $HY Fo| FoY BAoR, 27 55
sEd A g om o] 7|27} B At o] & o] st #3] <l
D2 RA RN Feelo] Qg B 884
B mAEddig fe A £e AL TP FATUY 0 2ae o) Qe Bd e Y £ A shuvos e By
o] ol FE A xS £ ANqbd EE AR Ao g gl om B}
<L 9 Sl o B2 A 7| B i ThE ¢ 9 & S - " oo
R ;ﬂ Qﬁéﬁ]@ihﬁé% A );}ma f}r :Lq]of v S delo] gl el Ay o] st ol e o gl
sdwa = e ° Z s 492 2 23] Gl Y e 49 A TH B
RN g dEAo] gl Ao w Bt
07 FFE WAL AR, A e RS Ak gl vl PR AnAel BE A £
P A o) Fol FAHY O} ZAZA oA AR HR & TALASSIATA] Kok v
A ZARe] A ShR A Z AR LA
2021911903 (03.11.2021) 2021911903 (03.11.2021)
ISA/KR®] 3 2 S 52 Ak
W= 534
(35208) T A F A A T HALE 189, 4% (E4HF, AR Ao
A% h
N2 M5 +82-42-481-8578 3} 5. +82-42-481-5373

A& PCTASA210 (- H A £-4]) (2019 79)



SAEAR A A E Y
PCT/KR2021/008404

A7) A & HAE 7] J/EE opr =i A DR HA $2]9] 1ed] ASH)

off 7hAlE HAFA 7] H/HE= opy Al A G 3t e sfo, Al AR vhEol 7] 25k R H sy

1. SAEY

a [7] obelel Al QA FAE A A5 T
F-2 C/ST.25 Yl ~E 1ol
(] A% &2 ouA stal

b. [] peT 7#38 13903.19) whe} =A% At 37 HARANS B4 o B2 /ST.05 Bk shale] JuR A%
g AgES

e [ =Azrue oz 24299 o] 5ol o2} dej= A% A

BZ/8T25 O2E 39 (713 132]3.1(a)

|:| AE 8 olu) A Bt (7FF A132]3.1(b) D Al A A 713).

M EE

1

=
=

rlr

7h Aol 7] A5 e 9l
yojuhA gtk A

ol el wglo| AlLol AlZ

Tz st 5 A5

I
e

2 [ #7=2 49559 gt s
T AR EUA 9 UFE

M7F AEH A5

A2 PCT/ASA210 (B WAl 82 2] A1) 2019\ 79)



=5 A Z AR LA
W58 #E JR

TAZLHE

PCT/KR2021/008404
A Z= A} H 31 A o] & e -
i%ﬂxl ;ﬂ;;jﬂon 1 CHE es5siid R
KR 10-2019-0084879 A 2019/07/17 KR 10-2179375 Bl 2020/11/16

A& PCTASA210 (5531 F=718-2) (201941 7¢)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - wo-search-report
	Page 56 - wo-search-report
	Page 57 - wo-search-report
	Page 58 - wo-search-report
	Page 59 - wo-search-report
	Page 60 - wo-search-report

