Relaxin?} decorin®] A3
7| A&l of M EIA 9

A e BA

SP R e X

o] 7} 8} 3}



Relaxin?} decorin®]

AR ALLA FE=
A

WA= g B

AA ek o 5

o] 7} 8} 3}



Relaxin®} decorin®] Al 3 ]

124

2009

mﬂ 7o

_#O*l —_

o o



A
AL 9]
4

o,

o,

A ALS)
=l

o,

AL A
bol <

o,

o,

@ /
A Al Sl
o) 8}

2
009

o st

124

o
1%



My
o)

N

] = 7k

Al o
T

FARE o] =&ef ¢t

S

=z
s
T

=]

Hy 237 sy

o

Ast ofgoz A=A

A AL FA

+
g

M
;O.ﬁ
</

N

s A 3

o2 AA

]

<R
5
o]
A

ol

alg
A

ol

=gy,

s
a-

AIST9 RenuA A E 3} Sunild A E 7

—_
fite)

o

o
N

o
TH
il

o
W

—_
fite)

, B2t

R4

3

-

—_

bl

oF AU, FA o, 29

M mHow AAE Aozt

3]

[e)

T

)

A A,

-

g
(o))
A

AAL A%

4]

=

=

A2 ol A



AAdT 282 A4y

]
—_

N2

IH

—_—

=

T
ol
__OL

Gl

=

o

4
N

i
[mt

i
of
o

of

fuy
o

o-

il

o

iji]

.

L

]

A e 217] S, ok Y, 2

—

N
1)

N

—_—
o

o] &

Mg Ag 98

i AA

o

iy
)

Nk
]

<

)

A
oR

X
"

A
N

.
"o

N

I
H

1 FAA A

5]

ol 4 A
3 A e mE £g agel 70|

ol

o

3

Vg A Ea

tt.

F Ul A FEel A

—_
fite)

A7) %



TEQOE . ¢ v v e e e e e e e e e e e e e e e 1
A T 4
ILoAE D HH . e 11

Lo AEF W OAE W e e e 11

L 11

3. /\E]%%% .................. 12

4. RT-PCR + =« « « ¢ « « o « « o o o« o o o « o & 12

5. Cytopathic effect(CPE) &4 - - + « = =+« - - 13

6. MTT assay * v v v ottt e e e e e e e e e 13

7. Western blot 4] « « - - o e e e e e e 14

8 SAE BA . v e e 15

9. NO production assay « « + = = = =+« =« . 15

10, ZAHAFMHE « v v v e e 16

I11. 7&31]. ...................... 18

1. Relaxin®} decoring w3 sl ofdw=nlo] 2] 22 A4t

2. Relaxin¥} decoring & &l old:-nlo] g 2o 2|3t



MMP%%& OCJ:/E)]—Q/] %ﬂ, .............. 18

3. Relaxin®} decoring & sl ol dmnlo] g =0 2|3t

Z9F =2 Y collagen type III, elastin ~L#] 3L collagen
type 1] WE FaF FOl e 4 e e e e e e e 20

4. Relaxin?} decoring
TGF—[S-O/] %L% oolz/g— lﬂﬂ_ ............. 29

5. Decoring & sl ofdlx=nfo]lg] 2o 93 EGFR

6. Decoring @& sl= ofd|nlo] ] 20 23tk

EMT (epithelial-mesenchymal transition) molecule]

9. Relaxin®} decoring & 3l+= ofd|i=nlo]z] ~o 23l
p53 Lo L B = L B | T A 33
10. Relaxing ®d 3l ofdlx=nlo] g~ 2]dk NO

xgz?_}%k H]g/_ .............. .« . .33



13. Relaxin®} decoring W& 3}+= ofd|w=nfo] 2] 2o 2]3
PARP &9 &dd & v - - v v e e e e

14. Relaxin®} decoring %3l &l o} d w=nlo] 2] 2o 2|3t
| B e = | I A

15. Decoring %3l &= old|mnlo] g ~of o3 FoF 1)

apoptotic signal®] & A ¥, HAZ=. - - . - 49

16. Decorine 2@ sf+= ofdj=nlo] g ~o o3l FoF

apoptotic signal®] & &4 wvlu, A - - - - 49
| VT 45
V 7%% ...................... 60
b Ak I R
)
74] Zﬂ‘ﬂiE ..................... 72



1 A
Figure. 1. Relaxin induces nitric oxide(NO)-
mediated apoptosis pathway -« - - - -9
Figure. 2. Decorin induces cell death through p53
dependent pathway, inhibition of cell
proliferaltion and cell cycle arrest - - 10
Figure. 3. Structure of six genetically engineered
mutant adenoviruses. * ¢+ + ¢+ + - 19
Figure. 4. The expression of MMPs in cells
infected with Ads expressing decorin
or relaxin « + « « + <+ <+ o« 9]
Figure. 5. Immunohistochemical staining of
collagen type III, elastin, or collagen
type I in tumor tissue. - - - - - - . 23
Figure. 6. Effect of decorin and relaxin on
TGF-B expression in vitro and in vivo
- 25
Figure. 7. Attenuation of EGFR signaling by
decorin—expressing adenovirus = + - - 27
Figure. 8. Effect of decorin and relaxin on the

_10_



Figure.

Figure.

Figure.

Figure.

Figure.

Figure.

Figure.

Figure.

Figure.

Figure.

10

12.

13.

14.

15.

16.

17.

18.

expression of EMT molecules - - - - 29

9. Cytophathic effect(CPE) assay - - - 31
Cell killing effect of dB/DCN - - - 32
. The expression of pb3 in cells infected

with dE1, dE1/RLX or dE1/DCN - - 34

The production of NO in cells infected
with dE1 and dE1/RLX + - - - - - 36

Effect of relaxin on iINOS expression

The expression of Bax, Bcl2 and
Cytochrome C in cells infected with dE],
dE1/RLX or dEI/DCN + = -« « - - - - 38
The expression of PARP in cells
infected with dE1, dE1/RLX or dE1/DCN

.................. 40
Effect of relaxin and decorin on
Ceﬂ Cycle ............. 41
The expression of apoptotic protein in
tumors infected with dB or dB/DCN
.................. 43

The expression of pb3 in tumors

_11_



infected with dB or dB/DCN - - - 44

_12_



3 A

Table. 1 The mean percentage of early apoptosis,

GO-GI1, S and GZ2-M 39

Table. 2 Molecular characterization of relaxin and

decorin on the degradation of extracellular

matrix. o7

Table. 3 Molecular characterization of relaxin and

decorin on the induction of apOPLOSIS.-wmmmees 58

ol

_13_



Relaxin®} decorin®] A|3E <]

718+
AZIAL fFXo vA &= FF E4

71E9 McCormick L& 9 FTFAE o] T4 2 Ax
A A xFE obdlmmfol g 2o e AT A

I
S Aol A DelM SAEAARE, FFHR FolE ulhol
z

& 2o SFHAE MAsr] S8 T 5ol Ad ofdlmnlo] 2
matrix degradative protein?] relaxin® decorin F3dAE 2472 =Y
AlZL ofdl=nfol e 2 7F A ZFE o] FF 2 Ul wlojelx Ao I

A3 GAE A 2 g9E Bla 4F d= AE7} o]FojF o

°]& &3l relaxin?} decoring St ofd=vlolg 29 MAHE F
4 =2 U Fibsd 5 AA U9 3d a3E FlE .
I8y relaxin® decorin¥ -2 matrix degradative protein®] ©]u

rot

FAUZe s FF 2AY dhole s Fa5e FAATD AR
AE fESN AZIA OIS GAE Bg THE FHAIAE Ao
@ AT obd mug Agolth oled WA sol, B Aol AE

relaxin®} decorin®] &A|EQ AME7Z|ZE Bt A ELAL] ZEEE

=

7]

)

S A3 93 A relaxin® decoring W& = wlo]#AE o]
43}o] relaxin- ¥ decorin—mediated extracellular matrix(ECM)

degradative pathway$®} relaxin- H+= decorin-mediated apoptosis



pathway & Tttt 2 AFoAE decorin? relaxing &=
obdmntol 2o FF 24 W FAE & TV relaxin? decorin
of 93t metalloproteinase(MMP)1, MMP10 59 A¥x< 712 ZE3|
of ol enzyme®l 57} collagen type I, elastin 12
type M9} 22 MEe] 7]do Fa A& o e FES &

o153}ttt E3F  relaxin®  decoring WddE  oldmnmlolE A

Rl
o
S,
Q
o)
5

tumor growth factor(TGF)-3, epidermal growth factor
receptor(EGFR) 18] 3l epithelial mesenchymal transition(EMT)2]
e 24 F3) extracellular metrix(ECM) 2] assembly ¢} A4F 18]
I & o2l GAlolA % =4 W 23249 Azt sas

oz Az ARG vlolgs Il

M
of,

olf

= THATI=

Ao 4§ 9 Stk B, obdlmrto]el o] o

off 18 R
oot
e

rl

e
o
i)

= relaxin =+ decorin®] A Z ALY ofE] WA o ols)o]

%3 53], relaxine inducible nitiric  oxide

synthase(iINOS)ell  2]&] Zu]¥] = nitric oxide(NO)9] A S T3l

B
Hel
>
>,
il

pS3-independent pathway® apoptosis signal mitochodrial] & s}
I oA Agd As = AETARY] wpA T @A 7EA] ol gho] el
A}, WA decorine pb3 dependant apoptosisE %@ mitochodrial
apoptosis protein?]l Bax, Bcl2, Cytochrome Co Al&E ZHdslo]
mitichondria-mediated apoptosisE =% <2l 3o

=
o
AT apoptotoc signalS Al EaLALS] mix ek @A o] EA) = o

o

29l Poly (ADP-ribose) polymerase(PARP)7}#] A& o 24

decorine &3+ g3t MEIAF FEES YT 3 decorine

MEF71E Z4d3e p21e TEdS FHAAHSZHN G2/M arrestE
=8 ¥ oYzl EGFRY #4S A5tz Mitogen-activated



kIS
=

protein kinases(MAPK) 2]

2, B AF

Nfo

A2 AL relaxind decorin® MZE 7%

Az opHmulo]lHAE LAz o]

+o]

S

g

ol

NJo
o
-

o
)iz
X

—_—

decorin,

. relaxin,



Relaxin®} decorin®]| Al

1l

of)

=

I.

Az obdmnteol e 27}

+o]

ol ole] AT o3
o = FA4 ARl AxF obdmutole

boie

S

o] §o

vivooll M = 7d A

ES I R e

nr
|

B

H

el

¢

B

oF
il

o

file}

=
=

pis

SH|

ki3

Aokl AT ol

k- o
e -

A o] A

3

npol 2 2o o3k

-
-

A AT obg

il ]

9]

9 AIE
o o

)

—
file)

Hi

Kol
=

=
|

O
R8s

177} McCormick L

F Wz Folf Hhold

=
o

Ak 2

27 QAo 344

=

FoAES} O

[¢]
[e]

=
°©

sle] AnH oz npo]e] 2o

A
N



ol Hao N A B ovte] npoleag Fojsol aA L}
FAt PAN ARLES PAAol = AFHES] ANHE Y
o wekA) mpelel e fAA dwAle AgE 22 o 4 24
A A T&e T2 9% o dFo

-
2 N. Kuriyama A 7+dE5< collagen® 1 929 thE A¥EJ7|HEES

lfl

Fale 4 9+ collagenase/dispase B+ trypsind #S oz H g
& A (protease) & ofdlmvlo]lHqAE Foslr] Ao AHElste] ofd=n}
olgf e FHA A" &S AA FHAARY, L. Maillard 477
& Ty Fa A AEQ elasting AT F = elastaseE
E719] s Aglsto] ofdmntoly 2o oJg FHA AE E&&
ok 2w Ax FHAZL F AT o] gelm= AEe 7]|HE EA

Z 4 9+ hyaluronidaseE ©]&3to] ofu|=F-Sufole] 2o o3k 2l

o
o] Hu¥gom? e mMeloa relaxin £ decorin SAAE 7}
2} Boln A4 ol wntolel 7k A O] o|F wlol

ezo] o FR2A ) vholels Fabewt GAE A Fhastol

Relaxine T+#%% © & insulin/relaxin family®] FFol 3t
6 kDa%] peptide T2 02X g F/F A ZoA AETH
g8 Uetd= Ao® 4# A "master hormone”’ &2 FEHFEF I
T Relaxine heterotrimerE ©] % G-protein coupled receptorl
leucine-rich repeat—containing G protein—coupled receptor7(LGR7),
LGR8¥ ZAg3sto 24 cyclic adenosine 3',5'-monophosphate(cAMP)
~dependent pathwayE E3 AEWE relaxin®] 23S HALgoH
Relaxin®l] ¢&] &43} ©1 cAMP3= nitric oxide synthase(NOS)2] wt

35 =7}A]#  L-arginine-nitric oxide pathwayS A}=3slx 23} %

_5_



S 2 nitric oxide(NO)9 AAHs et o= e Ao
A AdE NO= AEstHd WA Alxe] AL
g, dEwrs T3 #EdE OYd Jse A Ju @9
relaxin< metalloproteinase(MMP) 2} Tissue inhibitor of
MMP(TIMP)2] z=4do] 3#olste] collagens #3133l connective
tissue®} basal membranes I} sto] AEe] 7]H el FIAE FEgH
o AAZ AdA ofg] 7] A relaxine]l €% MMP1, MMP2,
MMP3, 223 MMP9 &3 22 ojg F7F° MMP familyo] 23
23 TIMPL, TIMP2 5o 2@ vk #3d s9low, o5

5o A relaxine collagen® ¥ HdES "= JAAZ FEsoha

[miin

EN

Bus Yoo o]81 et relaxine] M X9 71& EEo} AEXIA F=
of FHHE s Z8E relaxing WAstE ofdxulo|g] A9 At

s s/ 2 SudE T 230 M= Tad dds & Ae=
Hlt
Extracellular matrix(ECM)< TAd3st= A9 & 7
decorin< small leucin rich proteoglycan(SLRP) H-F9 &3t= o9
A& A leucin rich repeat® T4 0] o™ core ¥91& arch & H
2 o] glo] ME 9 7| EAstE el F/Fe growth factor
T decorin receptor®te] ZAgro] Lola ptxz A Fojglup
Decorine ECM2] ZE53F A Q-2 Agd oz collagene] -7
o} A3gsle], triple helical 739 collagen @Y F 27} assembly &
AL AAXNIIL 2 A 45 73S #2279 Decorine

tumor growth factor(TGF)-B2] A4S AAAZSZH collagen?

rr

Aats AT & oty M7 A9 FA(matrix assembly) ol
#Asta, T4 Ax AEES JASt TF FAdH Al natural



(o]
—
An3
2
¥
iv
8
R
m
ol
[@N
(@)
(@)
@]
5.
]
rlo
[tje]
3
o
=
o

antagonist® 2Fg&3ttiu &
factortd metal ion¥ #Z2 Axel 7] FA ALY wEE5Ho
MMP13} MMP2 59 H&8& F0AA AL71dg Eafa7m>™
fibronectin®] 4} thrombospondin® #Z-& ECM &2 Aa48<
ZA S, i) decorin& epidermal growth factor
receptor(EGFR) 2] novel biological ligand=® #+-&3}e] o8] FH/Ho o
Axso] EAske= EGFRY A2%§ o= EGFRe 98& =443}

=

AA ALY FAE W

{0

5= 3+ caspase-39] A4S S7AIF S
o 28Ad Ao’ m3F decorine] 93

endogenous cyclin dependent p21VAle] W =% gxF7) Gl

[¢]

HoOAEIANE

o

arrest 2o W& A XS A fEdittal 1
3t decorin®] AEQ 7]& Halot A FEAF] AHFE vpFdt Lo
O~

decorins W& 3st= ot

T AEE otd=nt
ol 2o A FTY HAFHS JfAHSH] 98] matrix degradative
protein® & 283} relaxin® decorin FAAF =R EH T4 EolF
A otdmrtol e~ E o] &3 AU dA Tl dom olE F3
relaxin®} decorin FdAHE =JAZ TF 5ol A4 ot muto] ¢
2o o3t FF x4 W npolg = Filke ofd wWE HAE A
S a3 S5 YA W9 FEY vt RaEdo e
U o}A71#] o] 23 relaxin® decorin® matrix degradative protein
S 2A9 7EH MELAL FEAZA S 7]Eo] oftmulol A~ A

Hol A oW 7o Aga=Ae gt FAY i A ofF



o] A kUt Relaxin? decoring &3t ofdlimnjol e A7}
ECM<S et T4 =AW= AT, Fi7A FEANEA A4
relaxin?} decorin®] #&71d3 AEZ G AE F7)e wA| =
relaxin¥} decorin®] 2H& 7] dol] tig AFZg AT}t o]d & relaxin
I} decoring otvlmntole]2E o] &3 2t A5 H&et=l U
oA Al a4dta & 5 vk o]y gk v Shell 2 Aol A

F 2A Yz Fit FAY AEDA FEAZ G

[e]

-
1

of\
Sy

relaxin¥ decorin®] MZE 7S EAAQA FFoA 7 SaAt
stggom olgdt o A¥E relaxin® decorin®& MMP1, MMP10

Y Axe 71d Eaol B3t enzyme® 7} collagen type I,

X,
o
o
o,
Sh
L

elastin 722] 2 collagen type IHI¢} #2 A¥x<e] 7
i3, TGF-B, fibronectins ¢ W3}, EMTY @dx4d5& &3 E
o] assembly9t A4F TElal B 5 ooly] @AM FF 22 0 4

T Azl o dTs Fowm Axe 71T} vl
Ha ke s TUAIIE T dodew Fgehs Felsih 3

A, relaxine iNOS9| 98] Z=w] ¥+ NOZ= %3] pb3 independent

b

pathway & apoptosis signalS mitochodria® A * A EiLAe] wpx] ek
GA 7L A AEEH | decorine pS3-dependant apoptosis, G2M arrest

o] =, dAEe SHAATS Tl AEAES FETS ST

(Figure 1, 2).



=

LRP7
\\)PISK
|
TOR
MAPK \PKA "
m{‘
IxB
AKT NFxB e _
! \ CHoP
P\ A
L-Arginine NOS : \ /
> L-Citruline H / |
oz nNGS, eNOS, H X ,,'
NADPH a3 b T E \ / |
pS3- 7
independan’ : ,‘ I
apoptosis : ’I |
A
Bel TBOXI ’I' \ |
A nl & \ |
A\
mitochondria vV
N Capspase3
Cytochrome CT/;'
PARP, Others
APOPTOTIC v .
DEATH € (proteolysis)

Nitric Oxide as a Bio-regulator of Apoptosis

Figure. 1. Relaxin induces nitric oxide(NO)-mediated apoptosis

pathway not pb3 dependent apoptosis pathway. NO is synthasiezed
from arginine and O2 by inducible NO synthase(iNOS). Relaxin

activates caspase signaling by NO- induced mitochondrial

apoptosis.
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Figure. 2. Decorin induces cell death through pb3 dependent
pathway, inhibition of cell proliferaltion and cell cycle arrest.
Decorin activates mitochondrial apoptosis and G2M arrest by
increased pb3 expression. Also decorin inhibits cell proliferation by
blocking epitherial growth factor  receptor(EGFR) and
Mitogen—activated protein (MAP) kinases(MAPK) pathway.
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(A549)%} ofdiemtolel 2~ 27] g ARl E1 #9917 55 #4
Al el A dE HEK293 AlEZFolm, EF ATCC(American
Type Culture Collection, Manassas, VA)olA T3ttt Hep3BE
ALt e AEXFES 10%2] FHol 3 (GIBCO, Grand Island,
NY)S *3st= DMEM #iFl © 2 penicillin/streptomycin(GIBCO)
< #H7bete] 5% COz°l &A stell 37°C 32 wiF7]ol A u) Fatsdoh.
Hep3B+ 2 Z=73sle] MEM(GIBCO)S. = Hl} %3}

2. Relaxin®} decoring H3d sl oldlwwlolg) A5 AA A

47} 4

A &5 ofdlenloly 22 = ofdnlolg 9] E1Y E3 #3
7% 24 E dEle] fxzwro i Abg¥len dE1 backboned] E3 %
9ol relaxin %= decorin frHAHE WA sk dEL/RLX, dE1/DCNe]
Ao Z AREEA |, T A9 A ofdleulo]l Y AR =
ofbdl:=nlo] g 2~ FFAF ElA9 EIB 19kDa®-$l& EAsA T
E1B 55kDa-#17b A& =o] FF UlelArt dejqor HA7 7b

sk dB7F &2 %, dB backbone?] E3 H¢]°l| relaxin %+= decorin
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FH2E 2= dB/RLX, dB/DCNe] A o= AREH vt 242t
o] AxF ofdlxvlely 5L 293 METFAA FAAA CsCl
gradient= 5%, w83l AAAAE AP & 0ODE FA3std9 +5
Sk wlolgj o] AA| I7HVP)E AHE3H S ™ limiting dilutionS &
a AA AE Fdo]l 7F53F plaque—forming units(PFU)E 2 A 313
o Aol A" Az ofdlmwlol#] ¢l dEl, dEI/RLX,
dE1/DCN, dB, dB/RLX 12|31 dB/DCN<e] VP/PFU(5 53 vlo] g~
o F A/ AA #E e wpolg 29 A )9 HE&S %

Zy 57, 87, 70, 22, 58 Z1E8]aL 43 o2 EQlH T},

TE AT 6~-8F%Y A F= AFBALB/cnwE 274l
E (Orient. Inc.Korea)oll Al T3t Algstdt &5 AFSAo &

v 22 + 2T, F5% 55~60% = fFAAFoH, B £3o] 12 Azt
o2 2HEA AL, WA AR At AGAE(SY HEE

&, Seoul, Korea)®} Bvd &5 AF=20o] A3 At
4, RT-PCR(reverse transcriptase polymerase chain reaction)

Relaxin®} decoring W& shi= old|mnlo]lef 7t Alxe] 7]
aflol mAle FFES S As] A AY AEFA AG499} <
Al e MAEFQ U343S 6 cm dishol #5353l 24 A & 54 &

ofd|=nlo]l & 221 dE1, dEI/RLX 83 dE1/DCN< 100, 200 =1
2] 32 500 multiplicity of infection(MOI)& z}z} X 23ttt Ea &

ofr
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5 oldlxmnfo]lHAE AR, 48 At Fo] RNeasy mini
kit(Qiagen, Valencia, CA)E ©¢]&3ted RNAE &g H, 1 w9
RNAE o] &3t cDNAE 3$Asta, MMPL, MMP2, MMP7,
MMP10, TGF-8, SIP1(Smad-interacting proteinl), twist snail,
fibronectin, iNOS 231 N-cadherin 5 #H&% 4 9+ primer

set& o83t RT-PCRS 3 3ttt

5. Cytopathic effect(CPE) &4

Relaxinge @dsts % A4 24 obdmnfols 2ol o3
HAE Hdss AT sk, o TR A FF AEF
(U343, Hep3B, A549)E 7H7} 24-well plateoll 60-70% = 5331 24
Az F 24 diE=ael dEL, dBeF Adal dB/RLXE e 7HA 9
7v= Zhzh ALkl 4o SyE A AeE oY mpoly s

5 % o= @ Holeizv} b e A AEE A AEAR

d

>,
2
!
rin
=)

FA = A A3t 0.5% crystal violet(in 50% methanol) 2.

6. MTT assay

ofN

Decoring Hdst= ¢ A4 24 otdlintol g 29 54
o £ SHA| 3 s B &stat7] ks
3-(4,5-dimethylthiazol-2yl) -2, 5-diphenyltetrazolium bromide(MTT)
assays TdstAth A H MEF(U3M3, USTMG), As &HF¢

A Z2F(C33A), 7HF AMEF(Hep3B) 18al #H S AEF(AS49)E 2
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7} 96-well plateo] =53kl 24 A7+ $, dB9} dB/DCNS &4 W=
Q1 dE19F 4 10 MOIZ Z}7} A gakqith. npolef 2 2hed 48 AJ3F
5200 ple] MTT £9%(2 mg/m)< plate wellell 3 713te] 4 A7+ &
QF 37TColA wrEAZl 5 AFAe AAsAH. ATl AAR
plate wellol]l 200 pl®] DMSO(dimethyl sulphoxide)E % 7}star 37C
o 4 10 #7F WHEAIZl ¥ 540 nmoll X FFEE S5t Alxe A

HA AEES SAsAT

7. Western blot 4]

Relaxin¥} decoring W& st= ofd|imnlo] g 27} Al E 1A}
= GEFs gelstr] s A #HSE AMEFS AS499F A ¥
AEFQ U343E5 6 cm disholl &F3kaL 24 A7F & 54 &% ofd
wrfo]l ~¢l dEl1, dEI/RLX 183 dE1/DCN o}lfcHlol gl A5 S
20 18]32 50 MOIZ Z+z} 7 A]7]aL 29 H ol lysis buffer(50 mM
HEPES, 0.15 M NaCl, 0.5% NP-40, protease inhibitors: PMSF,
TLCK, TPCK)Z AXE& &3]A#A SDS-PAGE(sodium dodecyl
sulfate polyacrylamide gel electrophoresis)S Al 83ttt A7 %
& gelo] 9 @A E2S PVDF(polyvinylidene fluoride) membrane
o] electrotransferdt ¥ epidermal growth factor receptor(EGFR)(Cell
signaling technology, Bevery, MA) phospho-EGFR(Cell signaling
technology), pb3(Cell signaling technology), phospho—p53(Cell
signaling technology), Bax(Santa Cruz biotechnology, Danvers,

MA), Bcl2(Cell signaling technology), CytochromeC(Santa Cruz

biotechnology), Poly (ADP-ribose) polymerase(PARP)(Cell signaling
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technology), Mitogen—activated protein (MAP) kinases(MAPK)(Cell

signaling technology) 18]3l Phosphoinositide 3-kinases(PISK)Cell

o)
=

1

Ll
2l
ook

signaling technology) @ @& Eo]x oz Qx| A
A2 hybridizationA] 71 2 HRP(horse radish peroxidase)”} Z3rd o]
A} A = ThA] hybridizationA] 71 < ECL(enhanced
chemiluminescence) S ©]-&3] membrane %2 °]& wuldx} gz}

o A e 2AS 7 o] HARPS sy
8 FAE £

Relaxin®} decorin®] W&o 93] F =% AEAF 2 A EF
7] M3E g8ty 9ste], Al ¥ AEFS U343S 10 cm dish
of 247k 1 x 10° A= EFata 12 Az F $eof dHo] £3H~A|
&> DMEM WA &2 wAsta thA] 12 A7F $ dB/RLX, dB/DCN
gzl 24 gEa dBE 200 MOIS 5= 2 5% $-Ejo} dAo] X

DMEM ®ijAel 8|4 ate] z}zb ZFAA AT 7 F 48 ARk
AZES 3F8te] 70% oSz 4Tl 6 Az

% propidium iodide(PI, 50 pg/ml)%} ribonuclease(RNase)”} &%

t
put}

N

<4
|
H gHS 500 w/wellE ¥ar 4ToA 15 £37F e A7 5 Zu=
A E EX(FACS analysis)S A 3391t}

o
5}

o] /E} jl;g

=

>
~

9. NO production assay

Relaxing W& sl= ofd =nlo] 8] 27} nitric oxide(NO)2] A3

Aol miAl= &S Rl stk Al A AEF] AB499F AA)



ol A EF9l U343E 6 cm dishell 532 24 A7 & B4 &%
oft-nrlole] =9 dEI/RLX¥ SAhET2 dE1 ofdlxn 2~
50 MOI=Z Z+zy A2 sta 6 Al7F &9t vjgslsdh o] 5 $-EHof 33
==
[e)

o Wy =

-
o
i)

o] x3%5A 22 DMEM HIA =2 Al 24 A|7F
Wi E 3] 4=8}o]  nitrite/nitrate  assay  kit(R&D  technology,
Minneapolis, MN)& o]-&3lo] A= W&d NOo| %2 <l a4
=3

10. %21 o of AH

Relaxin, decoring @& st= HA| 7ls ofdlmnlo] e 29 A
27k AEe] ZNAREE ) AXETAL] GgS v A= dldEe] UHd
of W& AdA WIE FF 24 Yol #FE3uA, HF 6~8
FE r= AFR Bde IR 1 < 10749 A g AEF
(A549)¢} 14 ok MEF(U3M3)E Z+zZF 100 ©le] Hanks’ balanced
salt solution(HBSS)(Gibco BRL)oll H-f3}o] ¥ 3 FASta F= A
Aol Bulo FAHE Tl oF 100 m HE2 AFSFAS u, 24
iz PBS9F 5 x 10° PFUS] £ AEl® 24 ofdlienbo]2)x
dB, dB/RLX, dB/DCNE 717t o|EtA 02 3 3] T4 W=E FAS
ppAle FARL =R 3 A Hed $¢ 23S AE6te] gdd B
AzrstAdch AzE gl E2S 3 m FAY EEtel=R dud
5, o]& xylene, 100%, 95%, 80%, 70% ethanol & <o =}&# =2 A
gt} S Al A(deparafinization) 3 & &gfo]=o] F2w ZZA S 3%
HoO, &efoll A 10 &3+ wh3AA WA Iikst 49 28-S Ad
A7l 3 A=z} &A el anti-collagen type II(Sigma, Saint Louis, MO,

C7805), elastin(Sigma, E4013), collagen type I(Santa Cruz
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biotechnology), fibronectin(Santa Cruz biotechnology) 1@ il

v = a

p53(Cell signaling technology) @ A& Eo]H o g Qx| &=
Ao A 4 A Fet dx ddA®E A8 dal horse radish
peroxidase(HRP)7} Agt®  o]aF A= thA] wkSAZTE o]
3,3'-Diaminobenzidine (DAB)E #7tste] A AxE AAE F

100%, 95%, 80%, 70%, 100% ethanol® xylene &

Aw Zetag Wol Baad

2
=2
™
[-*>~I

l
N
=
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m. 23
1. Relaxin®} decoring W& sl+= ol g w=nlo] ] 2~ Ak

Relaxin¥} decorin 71 A2 W] w2 Axe] 714 239
o] wE mpoly 2o AW HNFHo Wt AFEAS G s &
Astazl, HA E% ofdxnlole] 2l dE19 dE1e] E3 HF-9°l
relaxin?} deoring &3} dE1/RLXY dE1/DCN, 123l F%
A Ag ofdimnto] # 2~21 dBeF dB9] E3 F9lel relaxin®} decorins
W sk dB/RLX, Z228]3 dB/DCNE A 3o o] &3} th(Figure. 3).

2. Relaxin®} decoring W33t o}d=nlo] ] 2o <3 MMP
ke QFalo] wis)

MMP+= AE9] 714E& Falst=d o w¢ Ta3 a4=
24382 relaxin?} decoring ¥ sH= ofd :=vlo]# 2~7F MMPE
T mA= GFS Gyl skl o2 74 MMP familyel o
g RT-PCR& F3dstdth ol& #sto] ralaxin¥ decorin +A2H7}F
74z} ofdmnfol 2] 28] E3 F-9lofl AFdHE HEA =T obdmnto] =4l
dE1/RLX#} dE1/DCNS 100, 200 2831 500 MOI®] S7t= #H <k Al
EFQL AB499F M Qb MAEFQ U343 A7), 48 AIZE $o
RNAE 2#, &5kl °] & 1 ugel RNAE °]83t9 cDNAE ¢4
sttt o] WAE cDNAZ template= MMPI, MMP2, MMP7,

o
Jo

110"

MMP10S #=% 4 9+ primer setS ©]83to] RT-PCRS 33}
i MMPe] & F3s gl 1 Ay, FY¢Y ol o
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A. Replication-incompetent adenovirus

AE1 , AE3
|x/ Ad genome dE1
i =
ml{ Ad genome ‘CWDA| E4 ‘3‘ dE1/RLX
% f/ Ad genome ‘CWDA| E4 E‘ dE1/DCN

B. Replication-competent adenovirus

AE1B19/55 AE3
Bl o (o] raenam "
B[ on x| oone oW o ] o
Ele] en — ix/” Ad genome eI o] e« 5] aminen

Figure. 3. Structure of six genetically engineered mutant
adenoviruses. A schematic representation of the adenoviral vectors
used in this study. DE1/RLX, dE1/DCN dB/RLX and dB/DCN,
along with dE1 and dB. DEl1 has the deleted El1 region. DB
contains El1A, but EI1B19 kDa and EIB55 kDa is deleted.
DE1/RNX, dE1/DCN dB/RLX and dB/DCN comprised of the RLX
and DCN gene driven by the CMV promoter inserted into the E3
region. AE1 and AE3 denote the deletion of E1 and E3 gene,

respectively.
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3t MMP29] 2dE AT ralaxind decoring Wasls EA &5 o)
dx=rlo]l g ~¢l dE1/RLX¥ dE1/DCNol ol&f ®W37F 1S # ofy

2}, 238 dEI/DCNE A g AS49 MEFS] -5, MMP29] &

AE7F Aags #HEE 4 AWt @4 dEI/RLXF dE1/DCNE A
23t A5 EE AEFoAM dixd vholel 2l dEls AR 4o
Alaste] MMP1ZH MMP10€] 2@ 2 F7F MMP79] 2@ 3Had

o] 22l Ut (Figure. 4).

3. Relaxin?} decoring @ &3sl= old=nlo]g] 2o 23t FoF

Z2 W collagen type III, elastin L2 3L collagen type 1¢]

ok g MMP1, MMP102] <717} relaxin¥ decorins
g st ofdlmntol g 27 ECM< wallstal +%F =4 =9 F
b Ftes SVHE Theds FQlE a2 R, relaxind decorin
gl o] MMP1el| ¢l8f #3&l %+ collagen type III, MMP10o] 2|3 &
&= elastin 18]a1  MMP8d & et &I collagen
type I3} 22 A9 71de FAE wdd mAl= AdA Ws)
& TYxAAA Gtz st ol 9t A ¥ AEF
1 U3437 QA #HAlE AEFD AB9S F= AFHACA HES 5 FA
H T TE A" Ad obdieutol# 29l dB, dB/RLX, E&
dB/DCNE &4 Wzl PBSS 37 33 &% Wl FAMskaL whA 9
FALD =R 3dAdd T A&
elastin 2¥] 3L collagen type I3} XMelx o2 ZAglsl: A Z= o] 83}
o] immunohistochemistry(IHC)E A] @ 3}%t}h. Figure. 3914 &
%o], MMP1e| ¢l& #3all %= collagen type I1¢] & o] dB/RLX
E+= dB/DCN Hpolgl=E Fogt FFolA A FHasidon

o o

O

2]

A Z3}lo]  collagen type III,
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dE1 dE1/DCN dE1 dE1/DCN
cell 100 200 500 100 200 500 cell 100 200 500 100 200 500

MMP 2

MMP 1

DCN MMP 10

MMP 7

p—actin

A549 U343

dE1 dE1/RLX dE1 dE1/RLX
cell 100 200 500 100 200 500 cell 100 200 500 100 200 500

MMP 2

MMP 1

RLX MMP 10

MMP 7

B—actin

A549 U343
Figure. 4. The expression of MMPs in cells infected with Ads

expressing decorin or relaxin. Cancer cells were incubated with
dEl, dEI/RLX, dEI1/DCN for 48 hr. For RT-PCR to determine
expression of MMPs, total RNA was isolated from cells at 48 hr
post-infection. Equal amounts of RNA (1 pg) were used in the RT
reaction, using oligo(dT)»s as the primer, to generate the
first-strand cDNA. The c¢DNA from each sample was then
subjected to PCR amplification.
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MMP10°] 2o]&] &3]% = elastin® £ W 2d =3 dB/RLX =+
dB/DCNel 93] #ZAES delstdt). 34 decoring Hdsl= T
A AbAl ol mnf

[e]
MMPS8el] & Hal% = collagen type I1¢] & o] A3 7FAES
#H2el 9 tH(Figure. 5).

4. Relaxin®} decoring @& s}l= ofd=nfo] g 2o 293 TGF-
Bel Wy W3l

TGF-B+ decorin® 723l antagonist®= 2F83 ¥ olyg}

AP AEe) J1de) A EelE sk W T 24 g

i)
=2
=)
R

Ir
of
ot
filo
o
r o
PL
)
ol
£
=
D
By
@
=2
=
ol
=
.%
o)
@)
=

l
4»

gstAct o5 ¥3te relaxin? decorin A A7F ZhZE ob ¢ mmfo] &
¢ E3 9o AdE HAES ofdwviole] =<l dEI/RLXH
dE1/DCN<S izl dE1¥ 74 100, 200 183 500 MOIY <7}
2 4 AEFQ AS99F b AEFQ] U343l #HAAI7]aL, 48 A
o Fol RNAE #d, F=3t] o F 1 gl RNAES ©]§35t]
cDNAE A3ttt o] % 4% cDNAE template®2 TGF-BE
=% ¢ U+ primer sets ©]-&ste] RT-PCR& Fastal wHd &4
< gRstsdth. 1 23, dEI/DCNE A eldk Ab49 AMEFoA 4
] dE1S A e g AlE2Fo] vlaiA TGE-Bo] Hd J=7F A4

s #Aads dEE 5 Jd/dY old TGF-B 2d #Ha 42
U343 = FdatA a2 Av. v dEI/RLXS A28 45, &

_n.u —10

n
H
N
=2
>
=
BN
=
jus]

Folef=Ql dEls A& Z-5-oF vlaLsto
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collagen type Ill

PBS dB/DCN dB/RLX
: — X 400
elastin
dB/DCN
e ‘-FT;;.}
U343 S R
A549

collagen type |
PBS _dB dB/DCN

U343

- | X400

Figure. 5. Immunohistochemical staining of collagen type III,
elastin, or collagen type I in tumor tissue. Representative
photomicrographs of U343 and Ab549 tumor tissues demonstrating
histological changes in response to administration of PBS, dB,
dB/RLX or dB/DCN. Significantly decreased signal is observed in
the wider region of dB/RLX or dB/DCN-treated tumor, suggesting
relaxin or decorin decrease expression of ECM component inside of

tumor mass. Original magnification: x400
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TGF-Bo TAFE2 s Wiyt glas gedstdvH(Figure. 6).
E3 Decorindll 9|3 TGF-Be| #ad/do]l dAAoeR T4
Well M= dojup==  &lstr]  f&  TGEF-Bol Wi
immunohistochemistry(IHC)E 43 3}l Figure. 6(B)olA & <

I

%ol, decoring A= FEAEHH  AA obdlmnHiely

s

Y

s

dB/DCNZ Fol@ £l TGF-Bel wao] dB E& PBSE *
& FFol W) BAS FaHASS FeAtAh

5. Decoring Wd st ofdlx=nlo]el 2o 93t EGFR signaling
o] W3}

ol

AEe] 71Ael Ay A x2S Hast=d o], TGF-B
9} EGF(epidermal growth factor)®] % 2z8&2& ojul o] Z1Fo 9
s Bag vl vk gA FdE Ay A 9, decorings HE
st HA =% otdl=nlolg et FF AEH A ofr ol

of osfA TGF-B¢ o] dA3s FaHJSERE o] w& EGFR
o wal e WItE gt gtk ol fste] A HS
A EZFQ1 U343E 6 cm dishell &F3tal 12 A|7F 24 AF & 54 &
T obdl=nlo] ¥ 22l dE1 18] 3l decoring T d3= dE1/DCN ofd
npol#H 25 20 28]ar 50 MOIZ ZHz A7) 2 Holl o] 25
B w@wds F3Fste] SDS-PAGEE Al#skith. EGFR E&

phospho-EGFR @2 & Sojz oz A3t IAE U A=

i

hybridizationA] 7131 HRP7} ZAdr®  olx AR oAl REEAIA
decoring Z&sl= old:mnfo] g 2o <3 EGFR¥ phospho-EGFR
o] Iy WstE 15Tk 2 A3 Figure. 7(A)lA & 5 919,
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(A)
dE1 dE1/DCN dE1 dE1/DCN

cell 100 200 500 100 200 500 cell 100 200 500 100 200 500

TGF-p
p—actin
dE1 dE1/RLX dE1 dE1/RLX
cell 100 200 500 100 200 500 cell 100 200 500 100 200 500
TGF-B
p—actin

Figure. 6. Effect of decorin and relaxin on TGF-B expression in
vitro and in vivo. (A) Changes of expression level of TGF-8 in
response to administration of PBS, dE1, dE1/RLX or dE1/DCN. (B)
Immunohistochemical staining of TGF-8 in tumor tissue.
Representative  photomicrographs of U343  tumor  tissues
demonstrating histological changes in response to administration of
PBS, dB, or dB/DCN. Significantly decreased expression of TGF-
B is observed in the wider region dB/DCN-treated tumor,
suggesting decorin decrease expression of TGF- component

inside of tumor mass. Original magnification: x400

_25_



total EGFR®] 79 decoring W& st oftl|mufol g 2o ogh W
o] W37t A A7 phospho-EGFRY 7§ decorine W& st= &4
5 ofdlinlol# 290 dEI/DCNS A2 s MAEFINA 54 vz
¢l dE1E Aegh AlxFol vlaf L Fdo] dAASA Hads S
ALt

skH EGFR©| autophosphorylation® ¢} down signalell 21 3& &
2 49, MAPK pathway”7} 243} 5o $F Az T2 o
oJ1}7] W& dEI/DCNe| 8] 72¥ phospho-EGFRe] & o]
MAPK(Erk1/2)¢] &dol] wX&= gas &Rlstarat Erkl/2e] tigh

Western blot assayE F3stth. 2 A3} Figure. 7(B)AA & <

+

=2

2

A50], decoring &= EHAlEs olu|ivlo]zl 22l dEI/DCNS
A NEFONA 24 R dEIES AHE3 AEF] H]E

Erkl/2¢] 2@do] dAsA Hads &AT 5+ AU

6. Decoring 1] 3} = o} ¢ -n} o] 2] 29 o] 3k

EMT (epithelial-mesenchymal transition) molecule®] 3}

Decorin® Azl 71del Aue TAsE Aol sl
g

fibronectin#}¢] A3 284S E3] o] APt gy Qo=
A<

ol
iy

* decoring & TE AEA A obd=ntolH
ol WAt fibronectin®] W& WstE TF =4 oA gt
Ak U343 $4x4S o] 8349 fibronectind]l th3t IHCE 43 3
th. 1 A3 Figure. 8(A)olA &<l & 4 ko], 54 dxadd
PBS E& dBE A T A Hlal] decorin

AuA 3 o eutole]2el dB/DONS Aeldh Fakz o4

o
T
3

et

QL

i
i

o
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(A)

— . e s |« EGFR

W W e W oo |« p-EGFR (Tyr-1068)

[ ]« Pp-actin

(B) 1 2 3 4 5

— S —— — 1 P4 MAPK(ERK1/2)

s |« p-actin

U343

1. cell

2.dE1 20 MOI

3. dE1/DCN 20 MOI
4. dE1 50 MOI

5. dE1/DCN 50 MOI

Figure. 7. Attenuation of EGFR signaling by decorin—expressing
adenovirus (A)Significantly decreased signal of phospho-EGFR was
observed in the cells treated dE1/DCN, suggesting decorin decrease
expression of phospho-EGFR, not total EGFR. (B)Significantly
decreased signal of Erkl/2 was observed in the cells treated

dE1/DCN.
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fibronectn®] W&o AAs FAES #F AT A,  relaxin
o

7 decorin® =Ho| AMxe] FHEFH o]Fo] H|Ast= Y T/
Epithelial-mesenchymal transition(EMT) molecules®] & w3}

= Gs stz RT-PCRE S8ttt 71 23, decorin
S 2= HA B obvlientolg{ 2l dEI/DCNel ¢l3] SIPl,
fibronectin, N-cadherin®] 2&o] dE1S A& 24 dzxao H] 3|
A &5 obdmntol

] 2~2l dE1/RLX®] 98] N-cadherin® twiste] &3&o] dE1S A g

7HAads @2kt 39 relaxing 2A st

ol
rr

3l 24 )zl wlE] Ak o SIPL, fibronectins o] & ol +=
W7l §lSS 3 89 th(Figure. 8(B)).
7. Relaxing Wdste ofdlnlole] 2o ot FYAE At a

Relaxing @dsts ¢ AeA A ofdwmnfole] 2ol gk
FAHE des AT Slste], o FR JAA FTEF AEF
(U343, C33A, A549)2 7+7} 24-well plated] 60-70%= EF3kal 24
Az 5 A dlzaQl dEl, dB 183 dB/RLXE 0.1-10 MOIZ 7}
Aelstadt 7o) SyE A Agd oy Hie]lyaE F o

= g mpolY AL T w2 GTlel A AEES A AFEAIZ A A

L

BE A E AASEL 05% crystal violet(in 50% methanol) &% ZF&

st AIXES IAATZ| A% & dB/RLXS AXAA a35 33

A ske. 1 A Figure. 904 & 4 o], A5499] A5, &

A dzae] dE1SZ ZdE oY GAEZEAA = vlol 29 F2 4
2]

ot A ga It aEEA ko, dB/RLXe 2 34
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(A)

Fibronectin .- :
o X400

U343

dE1 dE1/DCN
cell 100 200 500 100 200 500

(B)
<« SIP1
« Twist
« Snail
« Fibronectin

<« N-cadherin

« p—actin

dE1 dE1/RLX

cell 100 200 500 100 200 500

< SIP1
< Twist
« Fibronectin

<« N-cadherin
« p—actin

Figure. 8. Effect of decorin and relaxin on the expression of EMT
molecules. (A) Changes of expression level of fibronectin in
response to administration of PBS, dB, or dB/DCN. in tumor
tissue. Significantly decreased expression of fibronectin was
observed in the wider region of dB/DCN-treated tumor. Original
magnification: x400 (B) Changes of expression level of EMT
molecules in response to administration of PBS, dE1, dE1/RLX or
dE1/DCN. Decreased expression of SIP1, fibronectin and
N-cadherin was observed by decorin. And decreased expression of

Twist and N-cadherin was observed by relaxin.
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8. Decorine W& st ofdl=vlole] 2o o3t FGAME A4S

v oHlal HE

Decoring Wdste= 4 Ae 2 44 obdimntol e 2o 93l
HAE HEeS AT AFsetr] HalA, A TR AA F
& Al (U343, Hep3B, A549, U87MG, C33A)E 77} 24-well plate
o 60-70%= &F3tal 24 Al § 54 tixa<l dE19F 4 dB 1
il dB/RLXZ 20 MOIZ 247} Agstitt. violel~ A 5 48
AlZE Aol MTT #45 Aldste] Axe AEES FA4A0
(Figure. 10). Z} wlolg] =9 AEELS dE1IS AX AE=ES 100%=
Hikete] Add wlaskgith Al B ofdlentolei Al dEIS A g
g BE AEFAAAE dvolgl HAld wE AE Aol FREHA
grol 100% e ME AEES B Wi, ¢ A8 A oldx

] g AEFEY AFoe AE APl FTleE

=
=
AL #FAE = gAdrt. E3], dB/DCN thxa¢l dBXE T} wE oF A
A o

2
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(A)

100MCI 200 MOI 500 MOI

usds [ - | dE1

48 hrs postinfection
(B)

1 2 1 2 3
® @ @
® ' |®
® B |®
® . @
L .‘ |- >
e OO 1. dE1
[ X Yeoull X J 2. dB
L L XX EERCLE

AB49

Figure. 9. (A) Morphologic change of U343 cells in response to
administration of dE1 or dEI/RLX. in tumor tissue. Much more
increased cytophathic effect(CPE) was observed in the wider region
of dE1/RLX-treated group compare with dEl-treated group.
Original magnification: x200 (B) Cytophathic effect(CPE) assay
with dB, isogenic control virus without relaxin, and dB/RLX. Cells
were infected with dE1, dB and dB/RLX at the indicated MOIL At
4-8 days post-infection, surviving cells were stained using crystal
violet. Replication—incompetent adenovirus dE1 served as a
negative control. Each cell line was tested at least three times, and

data shown were from representative experiments.
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(A) - 100MOI _ 200MOI 500 MOI _

48 hrs postinfection

(B)

| dE1 o dB = dB/IDCN

120

100 4

g0

60 -

an |

20

Cell viability (%)

343 A549 Hep3B UG7MG C33A

Figure. 10 (A) Morphologic change of U343 cells in response to
administration of dE1 or dEI/DCN. in tumor tissue. Much more
increased cytophathic effect(CPE) was observed in the wider region
of dE1/DCN-treated group compare with dEl-treated group.
Original magnification: x200 (B) Cancer cell killing of dB/DCN.
Monolayers of cancer cells were infected with dE1, dB and
dB/DCN at an MOI of 20. dE1- infected cells were served as a
negative control. Viable cells were analyzed by MTT assay, and

results are the mean of triplicated experiments.
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9. Relaxin¥} decorine W& sl old|mnlo]g 2ol 23k p53

W e g mla

Relaxin®} decoring W& &hi= old|mnlo] g 2o ol FE¥&
p53¢] WE YakS Wl AZFEr] e, U343 el AB49 AXEFE
dE1, dEI/RLX 18] dEI/DCN HA| &% ofdmuielefxz 2hz}
20, 50 MOIZ ZHHAIZ 5 48 Azt Aol AEZE 3]3te] ph3s A
=3t ¢ dE FAE o] &3] Western blottingg Al @At}
(Figure. 11). Figure. 11 (A) oA & 4 Ql%o], &4 dx<
vholg] ~® ¥ U343 AlE9] Aol pb3e] wl-¢ °ofetA A=49

%]
HHH - decoring TS HA =

»

—_

A549 Al HE Bz dELF Hlawale] p53e] ukd o)

Slom pb3o] &AdstEl FENQl phospho-—pb3e] #E = Wskrt

S-S BESEATH(Figure 11. (B)). ol&lst A% 5 E3l relaxing &

il k= obdlntol ] 20 ] &f FeHe AERAE

p53-independent pathwayell 23, decorine W& s+ old mnfo]d

2o 98] x5+ A FEILALE pS3-dependant pathwayoll o] & 24y
]

g 7tsAAS 3_;}0 3} 0] o)

<
&) ua T }V\}\}\‘:]'-

10. Relaxing @&dsl= ofdinlolgf o] o3k NO A1t

=

RTlA

A3gEl A3 A relaxin®] pb3 independent pathway®= Al 3
IS FET 7 gRlstdoE R relaxinddl  oF fFEEE
apoptosisZ7} o® 7] e 93] A=A dolR I} NOS A4

g selete AU SR,

rr

off
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i} 1 2 3

e ’-ﬁ 053
DCN
’“1 B-actin

U343

1. cell
2.dE120 MOI
3.dE1/DCN 20MOI

(B) 1 2 3 4 5

T S —T —_— |4 053

RLX e e—— N |« P-p53

T S W S o o ctin

A549
1. cell
2.dE120 MOl 3.dE1/RLX 20 MOI
4. dE150MOI 5.dE1/RLX 50 MOI

Figure. 11. The expression of pbd3 in cells infected with dEI,
dE1/RLX or dE1/DCN. Cell on 6cm plates were infected with dEI,
dE1/RLX, dE1/DCN adenovirus at an MOI of 20 or 50. At 24 hrs

after infection, cell lysates were subject to immunoblot analysis

with an antibody recognizing pb53, phospho-pb3 or B-actin.
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NO= A Ao w=ZF5 o] peroxynitrite® (H3}E A
S-nitrosothiols & ¥ 3AY L-arginined 14 HHE fFLEgo=z
W FEY S HAY”, Cytochrome oxidase] B4 =
3 mEZEgole] 3F& AAAA MEAE FESIE AL
A A, Relaxing Had sk ofdwmnto]ef 2o o8 fE¥ & NOC
AAE S vl HASE7] 918, U343 18]ar AS49 AIXE 6 cm
disholl &538kal 24 AIZF § 2A &5 ofdl=nrto] {24l dEI/RLX}
S zw?l dEL ofdlwutelel 25 50 MOIZ Z+z A stal 6 Al

10 Jim

il

b &2k wiFstA k. o] SHlof A o] xFHA| 52> DMEM HjA|
2 wAsta 24 AFF ot wjkst H wjA|E 343} nitrite/nitrate

assay kitS o]&3te wiAZ WEE NO9 ¢S Fl A
Figure. 12). Figure. 1204 & 4 lx°], A549 H+= U343 cellol A
relaxing W d3= A4 E5 ofdlmvlo] ¥ 2~ dEVRLXC 9]¢ NO<
Arkekol  thxzwel dELC wlel 2-3 ¥l S7he S #Esksl

11. Relaxings &3l ofdlznlo] 2| 2o 2]k INOS9 2d
3 v

A FlE AFAA relaxing TESE ofd=vlo] ] 2
o3 NO9 AJite] A SHE-S A7 wiol relaxin®] o]
NOE A3l synthase®] d%F<  inducible nitric  oxide
synthase(i-NOS)9] @dof v x= &S FA35t7] 2ste] INOS
g RT-PCRe a3ttt 1 A3, Ab49 M| ZFA] relaxing &
HAsl= BA| EF ofdlmnle] g~ dEI/RLXC 93 iINOS9 o3 4=
7F izl dE1S Add 4% vuste] aA Shsks &F<lsksl
tHFigure. 13).
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Figure. 12. The production of NO in cells infected with dE1 and
dE1/RLX. Cells on 6cm plates were infected with dE1 and

dE1/RLX at an MOI of 50. At 30 hr after infection, media were
subject to NO assay.

dE1 dE1/RLX
Mol  cell 100 200 500 100 200 500

A543

Figure. 13. Effect of relaxin on iNOS expression in Ab49. Increased

expression level of iINOS in response to administration of dE1, or

dE1/RLX was shown.
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12. Relaxin¥} decoring Wds=  ofddlolgfxd]  <o]3h

=
mitochondria apoptosis & @z ukg ok} vl

Relaxin®} decoring T&@3ste ofdmnlo] e 2ol o3| X% =
mitochondrial apoptotic protein®] W& S Hln HSsH7] § 4,
U343 18]a1 A549 AlXFE dEl, dEI/RLX 183 dE1/DCN &-A|
8% ofdlwuloly a2 Zh7b 20, 50 MOLE Al 5 24 A7
of MXEXE 343} Bax, Bcl2 7183 Cytochrome C& H&=E
= A= o] &3] Western blottingS A 38t thH(Figure. 14).
Figure. 14(A)oll A & 4 A5%9], decoring W& 3= HA] E5 nvlol
21~ dE1I/DCN= ZFd ¥ U343 A2 A Bax®t Cytochrome Co] =
7b7F B2 Qa1 anti-apoptotic protein?l Bcel2¢9] ¢, dE1/DCNel
ofsf 1 Irdo] dA3] HAhES #AF T 4 UMY A relaxins
W st= BAl 25 vlolgl 2 dEI/RLXS 2 A E Ab49 Al XA %=
Al Bax®} Cytochrome C9 7}t Bcel29] #H4A7F YEREGS 89l
P ATt oldgh Ao A3E S3 relaxin B+ decorins
sl ofdlmnfoly e 9 fFRIE AEIAE B

mitochondrial apoptosisel ©]3l] w7l 2 7}sAd& AT F+ AU

%2 40{'

ot

i

ot

13. Relaxin¥} decoringe W&dst=  ofdmnfo]g] 2o 23t
PARP ©®d wtd < Hjal

M EALS] v e Ao A relaxin?} decorine W
dentolg] 2o o3 FEHE PARPY wd %S Hlu
flste] U343 18]ar A549 AlxFE dEl, dEI/RLX 1|3 dEI/DCN
B4 B ofdlmulolyaz 27 20, 50 MOIZ ZAAIZl 5 24 A
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(A)
- — — 4 Bax
DCN —— | —— - < Bel-2
e = - Cytochrome C
< B-actin
U343
1.cell
2.dE120MOI
3.dE1/DCN 20 MOI
(B) 1 2 3 4 5
- T S e @ | < Bax
- - <« Bcl-2
RLX

.'-.'q er—

T masmaeme e+ [Jeactin

A549
1. cell
2.dE120 MOI 3.dE1/RLX 20 MOI
4.dE150 MOI 5.dE1/RLX 50 MOI

Figure. 14. (A) The change of expression of Bax, Bcl2 and
Cytochrome C by decorin. Cells on 6 cm plates were infected with
dE1 or dEI/DCN adenovirus at an MOI of 20 or 50. (B) The
change of expression of Bax, Bcl2 and Cytochrome C by relaxin.
Cells on 6 cm plates were infected with dE1 or dE1/RLX
adenovirus at an MOI of 20 or 50. Increased expression level of
Bax and Cytochrome C in response to administration of dEI,
dE1/DCN or dEI/RLX was shown. Decreased expression level of
Bax and Cytochrome C in response to administration of dEI,

dE1/DCN or dE1/RLX was shown.
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Western blottingS Al @3t tHFigure. 15). =2 Z3} relaxin T+
decoring Wddt= HA H5 violgl~ dEI/RLX E+ dEI/DCNE
AAE U3BAIEA A izt whole 2]l dE1R s AlEsee] v
af &3t ¥ PARPO Tdlo]l A3 Sr7hdES #ESAT. ol F

adHeo A3E E3 relaxin =¥ decoring W3 dE ofdxn

_

ﬁd
-,
i)
P

of o&] FE¥+= AXEILAZF caspase-3 o 3] wiNEES HHA O

14. Relaxin®} decorins @ &sl= ofd|imnlo]g 2o 293k AE

7] &g Ha

Relaxin¥} decorin®] ®&el ol&) F=%E AEDAF D AEF
7] WsE Sl HF3sH7] 918k, U343 AlxFof 200 MOIC dE],
dE1/RLX 12]a1 dEI/DCN ¥4l &% ofvli=nfole| Az ZHA]7]aL
PIZ AHgste] FAE EX(FACS analysis)S A 38 tH(Figure.
16). = A3}, Figure 169} Table 1 A & 4 9l5%o], relaxin¥}
decoring H@3= HA BS oftlkvloly s ATk AT A
M EZALFS YER = subGl population® 34 G2-M2] population©]

dAs S7hES gl
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(A) 1 2 3 4 5
- PARP
e eEy e e GT=I <, pq1§
DCN — D —— GRS {< P 89
< p-actin
U343
1. cell
2.dE120 MOl 3.dE1/DCN 20 MOl
4.dE150 MOI 5.dE1/DCN 50 MOI
B
(B) 1 2 3 4 5 PARP
-— e o o e | < P116
- — ——
RLX P 89
e 4 [-aCtiN
A549
1. cell
2.dE120 MOI 3.dE1/RLX 20 MOI
4.dE150 MOI 5.dE1/RLX 50 MOI

Figure. 15. (A) The change of expression of PARP by decorin.

Cells on 6 cm plates were

infected with dEl1 or dE1/DCN

adenovirus at an MOI of 20 or 50. (B) The change of expression

of PARP by relaxin. Cells on 6 cm plates were infected with dE1

or dEI/RLX

adenovirus at an MOI of 20 or 50.

Increased

expression level of PARP in response to administration of E1/DCN

or dE1/RLX was shown.
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(A)

cell dE1 dE1/DCN dE1/RLX
® o0
o 1
o L
0 +
20

dET — dET
/IDCN /IRLX
I apoptosis ] GO-G1—1 S B G2-M
Figure. 16. Effect of relaxin and decorin on cell cycle (A)

cell dE1

Histogram of cell cycle in each cells infected with dE1, dE1/RLX
or dE1/DCN. (B) A bar graph representations of populations of
each phase in cell cycle : At after 48hrs, PI staining was
performed. using the cells were treated PBS, 1 uM of CPT and

viruses at an MOI 0.5-50 of adenoviruses.

SuboE S0—5 = S22
el .47 55,83 2714 10. %0
ddE1 1.53 4. 76 21.65% 12.0%
ddE1
Pt N .11 2321 14,14 55,95
dE1
. 22,04 2062 50,23
ARl R

Table. 1 The mean percentage of early apoptosis, GO-G1, S and
G2-M. Cells were infected with dE1, dE1/RLX or dE1/DCN.
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15. Decoring &&= ofdnfolg] 2o o3 Fk

apoptotic signal®] W& A Hlw, H=

ring WdstE ofdlxmulolg 2o 93 =9 Y apoptotic
signal®] @@ ¥4 #Fstax 5 X 10° PFUS dB, dB/DCN&
U343 T4 =4 o ol& Aoz 3 3] Fosta 3 A Fol| T
S 3|438}o] apoptosiset THE o2 7FA] protein®] A (ph3, Bax,
Bel2, Cytochrome C, p21 =812 MAPK)E o]&3lo] Western
blotting A] &8t} Figure. 179141 & 4= 9l%9], decoring &
St TF A8 E A obdlente] g 22l dB/DCNe] Fold T4 =
Z ol A pb3, Bax, Cytochrome C, PARP 1g]i p219] S717F #4325
Ak dE MAPKeS #d2 dB/DCNo| Fo® FT¢ oA

decorin®l <3 74 dlo] #H = ¢t}

ol\

16. Decorings 2&3sli= oldlnfo]g] 2o 23t FF W

apoptotic signal®] W& A v, HS

Decorine &st= ofdientols vt AAHoz FF U
pb3 T o] e A= WatE glstazt st oF ¢
AA et AMEFQ UM3s F= AAdd dF+d & IAHd
TY AdEgA A obdlente]y] =2l dB, dB/RLX, %= dB/DCN
= izl PBSe 7 olEtA o R 3 3] T4 Wl FASHAL

et

w

A Fol % 22 HEshel p3a} HeHoR AP FAE o
&3t THCE Al

sy 3ttt Figure. 18914 & 4 o], &% A9
2bAk ol wmrlo] 2] 291 dB/DCNeol|l 98] pb3e] wao] Fr7iE S
| = in wvitro, in vivo 39142 Western blote] Z 39}

O
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L o R R « P33

—— —— « bax

| - = wmy = YW - Cytochrome C
- @EEPEEEP| « PARP

< p21

— - « ®-pd2
L e = T | 1202 (@-ERK112)

—ﬁ < B-actin

U343 (in vivo)

Figure. 17. The expression of apoptotic protein in tumors infected
with dB or dB/DCN. Tumors were injected with 5 x 10° PFU of
dB or dB/DCN adenovirus 3 time every other day. At 3 days after
injection, tumor lysates were subject to immunoblot analysis with
antibodies recognizing pb3, Bax, Cytochrome C, p2l1, PARP,
phospho-Erk or B-actin.
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PBS

dB/DCN

U343 (in vivo)

Figure. 18. The expression of apoptotic protein in tumors infected
with dB or dB/DCN. Tumors were injected with 5 x 10° PFU of
dB or dB/DCN adenovirus 3 time every other day. At 3 days after
injection, tumor lysates were subject to immunohistochemistry

analysis with an antibody recognizing p53.
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FEAE ZAL3tE= relaxin® decorin® MEL 7SS 4

Relaxin =+ decoring ¥@Ash= ofdlnfole]~o] x4 HF
Ae Azetr]l A&l AAE 27 A= AA TS AR 3A
25 M TS =4S st E1 B90lA LacZE F@stal E3
F9loll A relaxin® decoring W@t HAlES ofdlimvlold A4
dE1/RLX, dEI/DCNel 9]3t =2 W wpojgjxe] 2pab Aroel] upE
Az AE ZEs #EEeE FHE olFojxdew, a1 AR
dE1/RLX, dE1/DCN9] LaczZe] A& &-&o] dEle| H|3] o] A3 F
7 &to] Fggrel AR otyet FTel AEA LacZ7b TR
kS olstgdnh T3k AR W o ZF A% relaxin &+ decorine
W& sl ofdlnlo]e] A7) nvlole] A9 Fo] H 9 (injection site) &= H-
g o 2y z2gx g "A AUt As FlAE relaxindt

z2 HAFAdel FJHAT. o2 F  relaxint
decoring st HAlES ofdlmntoly 29 24 W ulolgjx

S ZIE % 5ol A obdlmutolg ke A g o] S

Relaxin®ol ¢]3%+ ZZAW collagen®] EH|#AE MMP E+=
procollagenase W&o Z=xo] <Jd oz HrE A st

-

decorin® matrix assembly®l] #<]3}™ growth factortd metal ion}
T AEAe] A e vbEskel MMP13F MMP25 9] 23
S FAAA MEY 71AE EHANGT. MMPE F22 ¢ S

A zinc-dependent endopeptidases®] AF o= ML 7|d9] 3o

o,
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o] g DA ARoTHE oled due AAS uHigow
3F+= oldmnlo] ] ~7F MMPE] 2do| w %]
= e dolry] 93 RT-PCRS 33 A3, WA relaxin =+

decoring W@ sh= old|imnlo]l ~7F MMP2e] 2Hdol= Aol d3F

H
@,
Q
.
j=)
H
(@R
D
(@)
(@)
=
5
tlo
M
r_%
O

= HAA FEetAY 23]y ofstA AAAFE F slar =
relaxin % decoring WdstE ofdlxnlol el ~= MMPL, MMP10
o] Tt HAHAoR JFS v A= ¥hE, MMP7 EdS A
< ## st v(Figure. 3) el F7F9 tumorol A # L3 E o 9+
MMP2+= &) Al#FH FAdAES FHo] avBs integri =

gtato] A olFd S FRAAA HolE Ht I a9

22 o]l#)d AH}E relaxin® decorin®] Wao] ZFoko] Holo o]

=]
o

(

d

S SAANZAES 9]t} o]#l sk A ¥ = relaxin £+ decoring WHd

&Fi= oftlimufol# 27k ol gk A& flo] AlEe 7d LTt

MMP1(collagenase 1)< collagen type 1I2] #3815 Z2IA]7] 1L
MMP10(stromelysin)< elastin =% fibronectin® #3&& §aksio?
Relaxin@} decoring @3t ofdlenlolg] 2o <3  MMPI,
MMP102] ¥& o] F7b= A5 relaxind decoring #Hd st T4 A
B A4 otdlenfolg 2ol AR EHo] HAAFor FF FF oA
collagen type I, elastin 18] i collagen type [II¥} & ECME 3
Stal FEERAUW RS ofdlentole] 28] Rk Fibess T A=

Aol &Ql ¥ HFigure. 5). ¢]#3d A3}+= relaxind decoring W&
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3t ol mnfo] B AE o] 83 %7] AT A Masson's trichrome 9

WS Adgste] Axe7|del FAFEo|H B AA xRz FAHAE

collagen®] #¥X & #ZdqS v XL (dB)S FH3 A=
¥

o7 IAHE collagen®] TY AEE AloloA o] FzH

e

-
il
2

=
-
2,

relaxin ¥} decoring & sl+= Hlo] 2] ~(dB/RLX, dB/DCN)Z

Aols FF WA= A9 FEAs #Ed + dld

ml
3
oo

B Aol A =83 TGF-Bol tdt RT-PCRE E3}9] relaxin
= Wdste ofdlimutolgf o] ofgh TGF-Bo] Wd o= w7t
AW decoring WA= ofuwmnlolg 29 A9 TGF-Bo LdS&
AAB] AAAZIAL o= Ao TF 22 WY TGF-BY 245 Al
S-S #lst v (Figure. 6). Decorin® TGEF-B¢] natural antagonist
24 TGF-B #4d& AAANHS=ZM  collagen® AH#73tE 9
matrix assemblydl ¥ofstn, FF AE AGS Ao FUY
At el weldh O wa TGF-BE AXLe 712 AT} 3
2 ZH3}E dW A ZA Rasy PI3KS 9] pathwayol o& &A1 31 u
W FUA X o]FAoly} EMT, intra- =+ extra-vasationol] o]
sto] T4 Aol 4FS MR 28 B2 decorin®] el ©

 TGF-B 2] ae Axe 71de] AfstE 24dsta A

Rl

of!

Decorin2 EGFR®] novel biological ligand® 2}-&3lo] o8] &
7o dMEEN EAS= EGFRY ZA3do 2 A EGFRY 93s &
8493t AA AE] FAS Wi dHA Jup?, ek AEe] 7
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Aol Auw AF 242 B

ol

Jshzdl lol, TGF-pst EGFe) %%
& oln oy aFel & waE u Yot B AFoME
decoring W3t HA E ofvlmutolel =gt T AEA LA
ofdi=ufol e 2o oA TGF-Be] &3o] A3 FaEJom, o
£ EGFRe| #7dst¥l & il phospho-EGFRe] @@ Ztiel®= 43
= HHS A8t © dolrlh FF AEY S #Addst=
MAPK pathway®] key molecule?] Erke] o& T3t d A3 74dh
Skl et A th(Figure. 7). ol#1dk d#e] A= decoring HdAdt=
obd|=nfol el 27} TGF-B¢ EGFRE & 3% 9l antagonist® =83t
Wootyet Al FAE AR AAFTFS on] g

o

EMT @72 $FA8de] 27] @olel TFAze wdel
ol3t= EMT molecule> MMP| 2&o] Z7tell oja] 1 &7gdo]

T "=, oo A &9l #H relaxin® decoring W& EE= o} g :-nfo]

i

220 913 MMPe & =717} EMT moleculed] 2do] n)x]&=
qekS gelslr] 93 RT-PCRS 4-33% 23} (Figure. 8), relaxing
W3 sl obdmulo] g 2ol 2]% EMT molecule®] W3l twiste] 7+
25 At AFEA Gokow decoring W@t ofd mnfo]
2] 2o 9sfA+= 23|78 fibronectin, N-cadheirin, twist, SIP1 %<
o] A4S sttt o] ¥ s A+ relaxin decorin®ll ] §F
o T SUF FFe Aol #ejst= EMT
molecule®] L& = JFES F Fom 53| SIP1S TGF-Bol 9
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°]3} fibronectin® #AatE AAAH oz FUZZHoA decoring &3

= TF AYA A otdlmntole 2ol 9%t fibronectin® WA F

A2k A RS T s oen, o]+ decorin®] fibronectin®]
&

Agoh= 71Ee] Hast=E dA

¢ relaxin? decorinel] o & M| ZILAF FEO 7] oA
gus] vl A A= ¥tk Relaxing @& shs obdmnlo] g 2o ¢
AN FF AE) XA AaAge] Hxw v Hou o 9o
relaxinol] 9]¢t MEX AL} AHAE HiE WA AAolw, Eg I
ol decorin®] caspase-3°] E4& FTVMANHOEZA] AEIAE FE
55 decorindll o8 METALS} AHAE A7t &

s
e AGHD ot ofy AXuAsh BA® AR el WA
2l
%

33l ol :=nlo] Y 27} relaxin® ©FAE decorinel] 3 A E A}

FANNE AAsT ool B AW /A W] A% 4

il
(o}

ftlo
=
Ogtzl’,
off
ol
32
)
&

B FoA F3P3 ph3o] I Western blotS 53
decorin® 7% pb3—-dependant pathwayS 53| A|ELAL7} o] Fo] %]

+= WA relaxine pS3-independent pathway® A E1LALS] A5 S A

ek E2ls tH(Figure. 11). NO= A ESH o2 NO= A Eo A
&, 34, @3 g4 dbg A3 5 AEHS oA o8 7}
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EAZA 54 3o =F5 o] peroxynitriteZ ¥ 3}

ol

] t

%W S-nitrosothiols & A3 AHY L-arginine®] 12 AHE F=%

N

reg

il

o=z FEF FAHS HYAUP Cytochrome oxidased H&HA F %
E 58 mEZ=gole 3ES JAANA MEAE FEIE Ao

geiA Aok, @9, wae] 9w relaxine NOE A4 sk
L-arginine-nitric oxide pathwayE 43} AlZ1tH? Relaxin®] p53-
independent pathway® A|EITAIES F L3S 1Y S 2 E relaxin
of 93] X%+ apoptosis7t NO2| AAbel] 93] wAysl==] &<213}
12} relaxin®] &l o NOO AAH S vluw HFe A
AB49 T U343 cellol Al relaxing W@ st HA &5 ofumnfo] g
2> dEI/RLXel 3 NO9| Aitako] szl dEll wlsf A3 F
Fets B2 skt o83 A3E relaxing W@ s ofd o]

913 NO9 =717 AlE2ALS 2 7t S o] gie),

N

)

220

==

NO+ L-Arginine, NADPH, 133 O,% nitric oxide
synthase (NOS) familyoll 23t Zu 28-S 53] NO ¢ Citrulline
2 WA ® Relaxing Wd e oftintole] o] 93] NO9J

Aol 27 TdES el NOE FAsh= synthased dF<2
INOSe] & mA= G &detr] 9ste] RT-PCRE 438t

relaxing Wdst= HA Ee otdlxvtol#{~ dEI/RLXC  ©]gh
iINOS9| HAA T} hz2 dE1S A3k F$-9F vaste] 24 F
7S 3elsgth(Figure.  13). NOS9  FFol+=  neuronal
NOS(nNOS/NOS1), endothelial NOS(eNOS/NOS3), 123 inducible
NOS(INOS/NOS2)7} &#48tH™* o]F iNOSE chondrocyte, epithelial
cell, hepatocyte, glial cells Z18]1 & FF2 WA XA W&
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1 eNOS¢  nNOS7F  AdAEy AZAAE 2Ey
Ca”/calmodulin®] 98] ZAE = A= 2 Ca¥/calmodulio] o7

2

&4 €31 endotoxin®] Y} inflammatory cytokineo] &l 4T}

3 INOSE= NO© 93 FE5= AlREILAR 2 A o= e x o]

Qe Ao deiA AT B Ao FPHojn A pAnel o9}
HdE dH A= relaxine] iNOSO| 23] vl == NO<9| A4t
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= BASAIA ololl A7 AEIATE wEE ThsAd S AT

SHH | relaxin¥ decoring W@ S ofd|mufo] g 2o o]
=% = mitochondrial apoptotic protein®] =& <%AS Hlw HF3s)
7] 918 dE1, dE1/RLX =23 dE1/DCN A &% ofu]wmnlo]a s
of 9]dt Bax, Bcl2 18] Co WdALANS &215 tH(Figure. 14).
Relaxin@} decoring Wdst= HA % vhole]2 dEI/RLX 18]al
dE1/DCN=Z  Zd¥d  AxEdA  Baxet Col <717 ##=HAn
anti—apoptotic protein®! Bcl2¢] 4%, dEI/RLX 12|32 dE1/DNC9
o A HadS #F T F Ay oI AAE nEgoR
relaxin®} decoring H@3}= ofdimnlo]g o o fFEEHE AE

I A7} mitochondria mediated apoptosis¥ 7}sA S AA s =
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gt relaxin®} decoring #ddt= ofdlmnlo]H 27t M EILALL] mEX
o GAlo] EA) ek PARP @i g o] W mx= JFgS Felsta
2t PARPel| tf gk Western blots 38 A3 relaxin %+ decoring
W3t HA 85 vlely~ dEI/RLX E£+ dEI/DCN=Z 7=
U343 Al A =t vhelef =gl dE1R e AlxFol v &4
3t € PARPS 2do] S7HES & stk oleld dde] Ais

F3 relaxin =+ decoring W& Sl ofdlmufolE 2ol o] F %=



Relaxin®} decorin®] M XAle] WX & F&FS F  HAL3I
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ECM ’ ’
degradation Relaxin decorin
1 s =t
MMP 7 2t 2t
10 =0t =t
TGF-B Het 8l e
SIP1 HElAE 2
TWIST 2t Ba). ole
EMT Snail - HEo =
MN-cadherin HELEI=2 25
fibronectin HELSZE 2
Collagen y S
typel ===
ECM & 2 Colagen ) Fhis
typelll
Elastin - i

Table. 2 Molecular characterization of relaxin and decorin on the

degradation of extracellular matrix.

Relaxin and decorin induce

degradation of extracellular metrix by up-reguation of expression
of MMP1, MMP10 not by expression of MMP2. The expressions

of collagen typel, elastin and collagen typelll in tumor tissue are

significantly decreased by relaxin and decorin.
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Apoptosis 85 Relaxin decorin

p53 Hel = =9t
Mitochondria Bax =l =7
apoptosis
23 protein Brl-2 Db b
CaspaseZ2] . s
substrate AR == ==
NO production =t =
NO pathway
| NOS == =
Bax =t =0t
Mitochondria
apoptosis Bcl-2 2 2
2t protein
Cytochrome C =7} =7}
Cellcycle arrest 8 Relaxin decorin
p21 = ZEot
G2/M arrest 0] @]
Cancercell proliferation2| 2t 4~ Relaxin decorin
EGFR - 2
MAPK - 2k

Table. 3 Molecular characterization of relaxin and decorin on the
induction of apoptosis. Decorin induces cell death through
pb3—-dependent apoptosis pathway, inhibition of cell proliferaltion
and induction of cell cycle arrest. Decorin activates mitochondrial
apoptosis and G2Z2M arrest by increased pbd3 expression. Also
decorin inhibits cell proliferation by blocking epitherial growth
factor receptor(EGFR) and mitogen-activated protein (MAP)
kinases(MAPK) pathway. Also, Relaxin induces nitric oxide(NO)-
mediated apoptosis pathway not pd3 dependent apoptosis pathway.
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NO 1is synthasiezed from arginine and OZ2Z by inducible NO
synthase(iINOS). Relaxin activates caspase signaling by NO-

induced mitochondrial apoptosis.
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Abstract

Molecular characterization of relaxin and decorin on the

degradation of extracellular matrix and induction of apoptosis

A-Rum Yoon

Department of Medical Science
The Graduate School, Yonser University

(Directed by Professor Chae-Ok Yun)

The pressing challenge for contemporary gene therapy is to
deliver an effective level of therapeutic genes to cancer -cells
throughout at tumor in vivo. The extracellular matrix provides one
barrier to adenoviral dispersion in a tumor. To overcome this
barrier, we inserted the genes for relaxin and decorin, a protein
that degrades the extracellular matrix, into adenoviruses. By using
these relaxin and decorin expressing adenoviruses, we have
confirmed that relaxin or decorin expression increased the
dispersion of the virus from cell to cell within the tumor and the
induction of tumor cell apoptosis. However, the mechanism that
which relaxin and decorin induces degradation of extracellular
matrix and apoptosis is not clearly understood. In this study, we
characterize the mechanism of relaxin and decorin on the
degradation of extracellular matrix and induction of apoptosis.

Relaxin and decorin induce degradation of extracellular
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metrix by up-reguation of expression of MMP1, MMP10 not by
expression of MMP2. Decorin plays a role on decreasing
expression of TGEF-beta and EGFR which trigger extracellular
matrix - degradation and - remodeling function. The expressions of
collagen typel, elastin and collagen typelll in tumor tissue are
significantly decreased by relaxin and decorin. Also, Decorin
induces cell death through pb3-dependent apoptosis pathway,
inhibition of cell proliferaltion and induction of cell cycle arrest.
Decorin activates mitochondrial apoptosis and G2ZM arrest by
increased pb3 expression. Also decorin inhibits cell proliferation by
blocking epitherial growth factor receptor(EGFR) and
mitogen-activated protein (MAP) Kkinases(MAPK) pathway. Also,
Relaxin induces nitric oxide(NO)- mediated apoptosis pathway not
po3 dependent apoptosis pathway. NO is synthasiezed from
arginine and O2 by inducible NO synthase(iNOS). Relaxin activates
caspase signaling by NO- induced mitochondrial apoptosis.

In summary, our results clearly demonstrated the molecular
mechanism of relaxin and decorin on degradation of extracellular
metrix and induction of apoptosis and exhibited the potential
strategy based on relaxin and decorin expressing oncolytic
adenovirus and open new chance for combining the cancer gene

therapy.

Key Words : relaxin, decorin, extracellular matrix and induction of

apoptosis
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