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shTGF B2 ¢} shDaxx & &3t oldlwnfolz| 2o & F4 a7}

TGF B (transforming growth factorB)E  AAAME} F7)
THAZAME TFS At qEE sHARE, TGl HA
AbgpHA FEY S S8k WFeR 1 7lso] v AL, Daxx
(death-associated protein 6
dienpole 2 HAlo F-A2Q &5 k. G Az TGFE2

of BAFS oA dAE] A R FHE AAlskE A

W7 wiEoll F gt AlEolA TGFB2 shRNA (ShTGF B 2)
oft|mnfole]=E o] &eto] TGFR2 T Ao & FaA7|= Ao
dagar, AA shIGFR2 otdlmntol 25 S Alxol 34
AZEY TEFR2 7 mapA o=
shTGF B2 ofdj=nte]l g =7t QhAlE S AE 9 F2S JAAT] =4
stolal] H7] ¢afl A MIT assay, 2FFAIH4A](clonogenic assay)?
de AP, MIT assay 23 TGFR2 o & #HAAZHY
HPAC Al 3E oA shTGF B2 ot mnlo] e 27} tf Z- Hfo]e] 2ol H] 3 A]
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MEA M= ShTGFB2 ofdlxvlolel A7t A &Y ZF24S

1l
HAaAZIA = FaY. 29y 23224 (clonogenic  assay) 2 &

MEW A5 Ade WIS BHxl western blot & Al &slg ).
AR Adat 2 dolgk= @714 Aztel= pERK, p-Akt W=7}
YEbtth, 22 A7 Ajgko] AU A p-ERK, p-Akt WR=7F ARERA] A
HHA A7z dAE AESE Sole BdE Bt
Sk Daxx shRNA (shDaxx) ofdi=njo]e] =& o] &-3}o] BxPC3 Al 3Z 9
Daxx o] & YS AaAZATEY oftmrlo] 28 HAo H=4<l
cha Rl B1A o wee] SrhH AL, AR S7hE
AR, T HPAC MEoA & AMAEY Daxx @i e] &Fo] 4
E A% 4 YAArE. shIGFB2 9F shDaxx & 37 92
T 7HA A AEF AAAIREY T6FB2 ¢ Daxx

wRe wdsmel Padddd. MEEA od 2 wer Aol
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=
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= el

gt

O

Hol=X] gl Xz}
2SS 2859S w ShTGFB2, shDaxx, shTGF B 2-shDaxx
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Btk a2y HPAC AIEZE o83 Al Ul A3elA 3 7HA

npole] 2 Fke] Aol W] FESUT
aEARE A 9] dde Adys] E Aak BxPC3 AAZAA
shDaxx  o}dl=nlo]l#] 27} ofgi=nfo]l#] o]  Eao HEAo
el ElIA o F7ke NS Z7h AlZ
ol shIGFB2 = <QIgh & FFadet ot

BHe FANA BS O F FF

&
Azttt ko o|g FEAYPoR YFdtE 3lo] adtirt.

HAl H+= = TGFB2, Daxx, oncolytic adenovirus, ERK, Akt,
Ant 1 tumor
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SolA o2 ApEeA He Folty. ofdwmmiold]~ HWHE F3 5A
Az BAS AAA7I7] 91814 small interference RNA (siRNA)E
A "k, siRNA = S nRNA o Aoz Aed 5 l=d, o=
% 7}l Pre-mRNA 7} Dicer 2 E#]& aidl 93l o572 RNA 7}
A HA] wrEoldul T o)A A E miRNA & helicase © 9l3|A F
tgo= BEm, 1 Fo A antisense 7F=©] RNA induced silencing
complex (RISC) ¢ E=f o= %3 mRNA o] ZAstgo=x wwmge] wg s
A4 st W =g Frht
TGF B (transforming growth factor B) + 7 Az 4%, w3 7,
44 T AEJe oy 7 AEEH dFs 2dse
AtolEFkeleltt O TGRB = ANAIE, 7] TG A dlAet 7] FF
Ao o] J&o] thant. HYAE, 7] FF AEoA TGFE = AEY

hg oSty AX A% dAtE 9% W ey F

N

2
18

TEMNEAA TEFBE FTHANE 4, w3k F=, AEe T4,

Epithelial-Mesenchymal Transition (EMT) & #+ 9g= 1 7]%9]

vy A "ol 28B4 IGRR 7} olgd das d= AL A E U oA

o 7]dEe] Wl dojub= dojrh. 27T A LA TEFB & NF-

kB, PIK/Akt A% FAEL s Ho FU F4F AES
A

Nedde] x4 Hols

FESHA Hof FEAEL] BES AT Aok, AA fek, A™A
At ek S 7] dellA Tk TGFB7F NF-xB #4S FRAA
Al AT #AZ FHAEe] THAS sA | s

ol $71 o &AE oM TeFRe Aol A ydehar, 53] TGFB 9
g olgF TFBR2 = F7 Y AL THEZFOl =4



et 0 o] M ¥ 7] QrellA He TGFR TEFS Fxe] 4 Fe
o 5o} wredo] vk, AAl A Hd AdE B i, A5, HAY
Al A o] wWol dyHE SALdFE TR EHFel S7heaL, o3
Hol Fxte] FA e AFEALE B QUkeE Havl gk PP,
AA SRl M TGFR EEFFO] ol &Ake] AEEOl FA @71 "l
F7] FgkAtel A TGFR TEAFS AAATIE Az 4 H S

AAAA = e Ao AZET. oy 7 WHEoR T-BAEdE S
AAst=d, TGFR&AS e ol s o] &3ko] A3 A

GFR AzdEds AAskdS W Fadat 27 dAlEclr FAE9]
347 dolzt A=A . =3 TGF B A& o] &3le] dAze] 43S
TF 5 oY A HelM A=

Y
W gAEe] Yol pruULt B,

S

=)
A QY AFANE IERE AAFE ole A FEE AgHm

sen(AP12009) + TGFB2 ¢ wWd=ko] =S Pancreatic ductal
adenocarcinoma(PDAC) ©llA AA ¢ AFS APs] HAS o HFS
MAEL] Aol A, I A TS A= Aol ¥, A W

A= 2 JZI7F FHIHJG T A 7] PDAC FAESAAE

AEEC] e 13.4 2 S7Fe%laL, d3AES A3 dxE T Heolr
ol JPHAG 3 FA= A S Hol= A¥}E HIY
Dol TFRE AAlstE A2 dAEe] AE, TS JdANZE F

< A de Ao AE Ao AEES SVMNE
Atk Aol Husdvk. o, APl shTGFR2 otdwmulels AE

-7 -



o] &3] TGFB2 mRNA A S 42 A A Eo. shTGFB 2 of
dicHiolg] == TGFB2 mRNA AW oyl TGFB1 ] mRNA & 71~
dAsHA FaAIFHT. olZA  Fhel TGFR2 mRNA o olAl7} ohE
TGFB ot el dFS mA= 2 st ¥ . ole} e ARES
Tdsl 2Zeke W, TFR2 o TESE JAGGS W & FF At
ettt Zlow ridiEd. mebd B oAM= T6FE2 & Asisks

SIRVA & wEsh oldlewpelelaE  AXsel, ¥ FY ans

Death domain associated (Daxx) waAL  Axzz 3 oo

iﬂ

Promyelocytic leukemia protein (PML) nuclear body (NBs) ol <3}
A A ofe] 7] 2253 AFFdorA s vt g Ae
daldolr} ¥ ¥ WA Daxx = AEZIALS dodle Ao deA .
Daxx <] C-terminal -2 Fas ¢ ZA&sta, Y= HFiEo] Jun N-
terminal kinase (JNK) pathway ¢} Agsle] AE 1ALES FEdcd %
T3k Daxx + HpolE o] HAe

ofdl:mnlolef o] Ealo A FEA o LA rh ¥

shRNA Z Daxx 9

=
ZrhssIhe AS Sl ol O e AgelAe, Daxx
2 -+

of opaY  oflwulole aE

% =713k Aol Fel¥Qtl. Daxx ¢ LS THAAZ A ¥ thA]



oftl=rtol e 25 FAAAIZ R FAI o] wpojE A~ ol
SAEAT 7. Daxx 9 ofdlwmmboleiso] RAHQ ZHxIE ] Al
gk MAUES g3 LA A LARE ofd|mnlo] 2129 repressive
chromatin remodeling complexes ¢} &7 z&3h= A Lo HE9
Bzt 9t ¥, X-linked a-thalassaemia retardation syndrome
protein (ATRX) #}+ chromatin remodeling protein ©]t}. Daxx 2} ATRX
7b ombolEl 2 Almd HFAE o] Fo] wmpolg{zo] HAd FAHQ]
FHAARA ZgertE Folth . o]&M Daxx & ofH|imnlo] ]
EAE dAEE HAeR 2ddte S o F Aok, wEbA] shRNA =
Daxx o &S =¥ ofdlmnfoly 2o FAjo] FjEo] 27t

FrAzte] o]l Frlbetal, 7iEe a¥dEy ¢ FXE adE
71 7 & o= HRlr), Ao A=, small hairpin RNA (shRNA)
S AREE] AAME JelAe] TGFR2 o BdES 9JAst= s A9 Daxx 9

e Ee oAstad . 0% Eate] Daxx o oAlZ whe]w o]



1. Al ¥njek

293A (Invitrogen, Carlsbad, CA, USA), MiaPaCa-2, HPAC (ATCC, Manassas,
VA, USA) AxZ5%= DMEM (HyClone, Logan, Ut) #JX], BxPC3 (ATCC,
Manassas, VA, USA) + RPMI (HyClone, Logan, Ut)®§A], normal
pancreatic cell (ABM, Richmond, BC, CANADA) + Prigrow II(ABM,
Richmond, BC, CANADA) ®WiAIE ARg stAtt. Zb wiA= 10 % %-Efo} €
(HyClone) ¥ 10 unit/ml ¢] Penicillin-Streptomycin €< (HyClone), 25
mi ] HEPES & F7Feted Abgstied, 5 % 0. & A8k 37C &=

w71 A1 u st sieh.

2. vholelz AR B A

7}, TGFB1, TGFRB2, Daxx ¢ LS A A7]= 24 &

obelewlole] 2 A%

il
olr

TGFB1, TGFB2 ¢ Daxx ©] mRNA & HolAo® A7) shRNA =
Bt ofdlentol 25 AFSt7] 913l Genolution AR (Genolution,
Seoul, Korea) ©| ¢ 3&le] A}&e] TGFB 1, TGFB2 ¢ Daxx €] mRNA W3 -&
A 71 shRNA 55 AAs3lth. A% shRNA 58 Bam#1 3 Hindll
(NewEngland Biolabs, Ipswich, MA, USA) Algt&A= 2gdk pSP72AE3

- 10 -



MEdHol b7 AE o, di1324-1X ofdl:=nlole] & [} AE
ANzES slo] ZFA BHe d1324-shTGFB 1, d1324-shIGFB2, d1324-
shDaxx o}d|:=Hlole] A& A 2}a}9i T},

b B AEE A4 obduwutolel s Ald

% old|=vlol ] 2o A TGFB2, Daxx ©] thdk shRNA ¢ &=

SRl ¥ shRNA & EdstuA T Agdor Axs: Aisie

i
i

o
=
I

whol el 22 A Ak, FFAA A4 ofulwmntol o] 28

WE7] GA ohlmutolelzel EIA ROl old FAAE ¥+

MEWMEHE AFsazt E1A 9 EIBSSkDa frdxtE Egebw  thekdt
G Rels ¥3tete pBSKI-3484 4 frxaE Attt $4€
TS ds Axgol ol = nuHrr] 9fsiA pBSKII-3484 2 PCR

3to] Fspl (NewEngland Biolabs) &3 FH F 719 dd gh=2 %
VS o7k gwoe R wEa thA] BamH1 22 AHsklth. pCAl4 &
Sspl (NewEngland Biolabs)= ©]&3sle A& = F+ 749 24 g4
o] &3&te] F 7ld "o ® whE & Bg/Il (NewEngland Biolabs, Ipswich)
2 Ayste] FAdADAEE A (Isoschizomer) ¢ Bam#1 3 Bg/I =

TAadde s Afsta vE % ¢ oUtg wdom AlFste] Hd

il

2030 MM F2, e & AU Fujd mE vloles A 9

0 mM Tris-HCl (pH 8.0)& &3 2 A7t F4& F 2 3
A S Fofl AN (10 mM Tris-HCl, 4 % sucrose, 2 mM MgCly) ol A
AIZE B9 FAAIZL Fo -80C W arel AAsteitE. Zb o] 2~9

2
X% end-point dilution assay & ©]&3F] ZF well oA A==

- 11 -



Cytopathic effect (CPE)E FA3 & AL, 2934 AXE 96 well
ZHolE Z} well o 1x10* o2 Zzt BEF&e] wjud Fo oS

7)
07 2E 10" 711 A7 vlo]lg A8 zF == HZ 10 /]9 well A

1 1
AAS A71a 7-10 A3 MEE EEA7IH B S = plaque JNTE Al
Fo ey e FA o7 Attt

ze
KARBER ¢] A4l W o ® Titer +
T=10""1C%70%) %20 TCIDy / nL (S &= CPE 7} A well 752/10)
TCIDs/ mL & PFU/mL = w}¥Ft}.

T =10 105705007 5900 PRU/mL

3. 44309527 (enzyme-linked immunosorbent assay, ELISA)

il
i)
a:
_0|L
ol
jusl
=
o,
H
W
lo

TGFB1, TGFR2 & #4uld wd=Zx shRNA
Ade] wE TGFR1, TGFR2 o #d Ak ARE FAHS7] Hshd
ELISA 2 A]3a}oith. HPAC, BxPC3 2 6 well o 2x10° 718 AX
Eete] wiYke v wlolE 25 NOI "= A . TGFB1, TGFB2
T FHol @AdE EAEY] wEddl Ao EHlEE fe TR,
TGFB2 °] zte]lE &Rlsty] fste] vhad S-Hlof Aol x3EA] &
A2 vk 24 AR o i ekekgith. wpolE A5 Y

FAste] ELISA assay & APttt FA wixE A A7
F-25o] = Zh well o] Wi 2o A F A7 Bt Ao F2A AT
ol% TGFB 1, TGFR2 FAet AgstA S @S Ao, 7]1dEg

o
Wohstel W @ FEloA 30 B3 @A Fol ZANL ol

2
o



T

IES-S AAAIZL § microplate reader (Molecular devices corporation,
Sunnyvale, CA, USA)E ol&sto] Fd%E @t 7ottt &3 %+ 540 mm
oA AR o FEE&FIH wet EHd TGFR1, TGFR2 o 4=
A3 T, ELISA assay 9 25 342 Quantikine hTGFB 1, Quantikine
hTGF B2 (R&D, Minneapolis, MN, USA)e] A rfo] we} A a)skelict.

4. Western blot

Zh Al R vpole 2o ok v iy wistE &let7] 913l western
blot & A&ttt 7k A= 6 well o 2X10° 7] AEZFE E535}4
Hj ksl = S sample buffer (4% SDS, 20% glycerol, 0.004%
bromophenol blue, 0.125 mM Tris-HCl(pH6.8))= &3a|A]71 t©}L, BCA
protein Assay kit (Pierce, Rockford, IL, USA) & o]&3}o] A3 T).
AFet dWd=E ZF well o 30 ug ¥ 2ol SDS-polyacrylamide gel
(4 % stacking gel ¥} 12 % resolving gel) & ©]&3lo] 7|9 &F 3 F
transfer buffer (2.5 mM Tris, 200 mM Glycine, 30 % Methanol)E
0]-8-3}o] PVDF membrane (Millipore, Billerica, MA, USA) &= 120 V =
b &<+ &7 %, blocking buffer (5 % non-fat milk in TBST) ©ll
|4 & AJZF FoF WES AT 1§ 5 % non—fat milk €9 T 5%
BSA (5 % BSA in TBST) o] €=} A& 1:200-1:2000 7}#] 3] slo] z}zk
4T oA skt vhAI AT, v TBST = 15 #%F 3 ¥ Al &k
7t Azt Aol g o]xgAE 5 % non fat milk EE 5 % BSA 1:2000
ow AT F gl g AIRE Fob vkgAIZ F TBST = 10 #3F 3 ¥

2 A

=

g

o
°

A3, 8A| 7 o] d = membrane S detection kit (ELPIS biotech,

- 13 -



us

Taejon, Korea) & ©]&3}o] WhgA|Zl ¥ chemiluminescence (Syngene,
Frederick, MD, USA) & ol&3ste] 2zt miolgjxrh RS o 2
whalg o] WS Flstaitt. o] #F Fol AREFE A= B-actin,
Daxx (Santa cruz Biotechnology, Santa cruz, CA, USA), p-ERK, p**"*-AKT
(Cell signaling Biotechnology, Carlsbad, CA, USA)

5. Virus replication (post—infection®')

HPAC, BxPC3 7z} M S 6 well o 2x10° 7jo] AMZEFE EFato] wjdsdt
T Z2 £53% d1324-sh scrambled, d1324-shDaxx o}dliznfo]e e} Z4)
7}sdk d1324-CMVpromoter—-shscrambled,  d1324-CMVpromoter—shTGF B 2,
d1324-CMVpromoter-shDaxx, d1324-CMVpromot er —shTGF B 2-shDaxx =
AAAZTE. 2930 MEES well ZHolE] 7} well o 1x10* o= 7}
skl wigek Fol ok 107 FE O 10° A AN 2 o

MEZS wojgo] dojll vlo]E 2 soup ¥ M EZE Freezing & thawing <
AP T 7F s dR2 10 MY well B FAS Al7)a 7-10 A7+ AEE

KeN
e AEXSHa7(CPE)Y MeEsE Al o v 2

S

o
=2

LA 71 A Fo
A o7 Aare Tt
KARBER 9] A4l WHO 2 Titer +,

T=10"F1C3705) %90 TCIDsy / mL (S = CPE 7} A9 well 704:/10)
TCIDsy/ mL & PFU/mL %= W} T},

T =10+ 13705007 590 PRU/mL

- 14 -



a2l YA post-infection CE U titer & Ao ZAAZ

Hhol#l 4 titer 2 Uro] ).

6. MIT assay

shIGFB 1, shIGFB2 wloldj~E TAAZS W Axe AES =

984 MIT assay & a9 th. 48 well o 2X10* 0.2 A EE Fu)s}aL,
1 YSd  dl324-sh  scrambled, d1324-shTGFB1, d1324-shTGF 32
dlolg] ~5 Az, a2 I Fol CellTiter 96 © Non-
Radioactive Cell Proliferation Assay (Promega Biotech, Madison, WI,
USA) & o]&sto] Axad 24 d3ds sl A 44 &as 4
well o 15 pl A goJFaL 4 ARF &t 7|gHv. 2 § wgS 13
St &NES ZF owell o] 100 pl A Yir 1 AZF % 570 nm o] 3}7gof A

T o

EYEE 45 ATAE AES BAsg

o

7. & A EA (Clonogenic assay)

shTGF B 1, shTGFB2, shTGFB2-shDaxx o}ul]w=ulo]e] =7l ¢hAlE ] AE 2
S ol JgFS F & dEA ] sty SIS
Algatdtl. 60 mm dish o HPAC, BxPC3 AMEFE 4X10° /S 53
U 5 % FEfol FAHES e DMEM wiAe wpolH A& X

AN F 2 A Fol T 1X10° 22 A AlEE Eefsta

= = =
Ao R WMAE WA FAT. 10 Dol A wEto] FAEHW wjdsd

- 15 -



jus)

A S 2| A% % 4 % paraformaldehyde & AF-2olA 15 #7+ g3t
AAAZ)AL, 0.05 % crystal violet & ©]&3t9 1 A|zF ok A4 %

B2 AFste] neos dME Tee B

8. s AA W & FTF 23 &<l
TEAYS AT 68 F ®H AF 20 g 9] BALB/c nude R vF-2E
ARESEATE. olE ks QEQIE Hpo]AL (LEAE HpolQ,

Seongnam, Korea)ollA 43t SPF  (Scientific Pathogen Free)
A&l o A Polycarbonate cage © 5 mlg]® Yo Wi¥d FEE3 pellet
AR (T4 A5 E, Korea) & 39etal AATVIE Azste] nAE
A=A A ARFEdTh. 1x107/1000 pl HPAC AFE AEXE
Hanks’ balanced salt solution (HBSS) = HF3to] w92 33}
FAEIAT. FE AE o]y 7 A Fol FFo] AAW PBS, HA
7} 58k whol e ~ ¢l d1324-CMVpromoter—-sh scrambled (NC), dl1324
~CMVpromoter-shTGF B2 (shTGFB2), d1324-CMV promoter-shDaxx (shDaxx),
d1324- CMVpromoter -shTGF B 2-shDaxx (shTGF- B 2-shDaxx) H}o|# =& Z}7};
1X10" VP (virus particle)/ml ¢ %2 50 pl X 2 o 1A= =
3 H TR FoAslth. T4 A7l T HFAE(a) & HAA
FAG A (b)S 247 FA8e] aXb?X0.523 o FA o2 A&l

- 16 -



2 271 HAl mb2E olibstRr A Tham H A AL

S o x2S AHES¥Y. =3 2 10 % formaldehyde ©l
0 S A gE AlA et go] =35 A

gt g Edfol= 99 %ﬁ>wmmiﬂ

A
fu
tlo
[-421
il
2
I~N
5

o
_{

N
fu
3

adenovirus type 5 A (Abcam, Cambridge, CB40FL, UK), mouse anti-
TGFB2 &4 (Abcam, Cambridge, CB40FL, UK), mouse anti— Daxx &=
(Santa cruz Biotechnology, Santa cruz, CA, USA) & Yo 4T oA
s ol WS AT, o] %, horseradish peroxidase (HRP) 7} ZA3gt=
]
L+ anti- rabbit (Santa cruz Biotechnology, Santa cruz, CA, USA)<
Yol oA 30 ¥3F W-EAl7]a 3,3 -Diaminobenzidine (DAB) &
A7ysle] WAl AeE AR 3 Harris hematoxyline (BBC Biochemical

corporation, Stanwood, WA, USA) & 1-3 &7} ;& A3k Zo 70 %,

ol
pall

o
N

} 34191 anti-mouse (Santa cruz Biotechnology, Santa cruz, CA, USA)

90 %, 100 % ol¥r=3 xylene &Mool HAAZIZ AW SRE Yo
#zst Tt

17 -



10. EAA9
E Abgste] 29

S o] 835t 2 AHA E t-test

Graphed PRISM 6.0 =
ave) oA AolE wAGU.

- 18 -



AA ZH xS oy IS MXEAAY hIGFR1, hIGFR2 vz
Wy eks geolsly] YellA ELISA & Adgedct (23 1), TGFR1E

BxPC3 #Hd GAEAAN x22& & 5 AU o8 HAGS AE
oM TGFR 1, TGFR2 o d& o] w2 HPAC ¢ BxPC3 AlEE ©] 83}

ool AFe ABHTH,

- 19 -



(A) (B)

25004
2000 I
= < = % I
£ E T
2 150 2
2 2
O 1000+ O
= T =
L 200
m I——I
o 14 1 o L] L] L L)

a8 1. A4 AFAE, HPAC, MiaPaCa-2, BxPC3 #1749 Al 30 4]

TGF B 1(A) ¢} TGFB2(B) % =74
olzg] 7kA AEZ 6 well ZHo|Eo] 2x10° = ®wjati, 3+F ol
d3o] (= MiAR wASRL I vFe wiAE do] ELISA =

BA

st
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(A)

BxPC3

HPAC
201 300
= 1% T = T
£ s [ 1
2 1 2 T
- | —
%n- " T -y L
[C]
= + =
sl
o . . ° T v
N\ & e e
‘;6\() (;‘\(6
(B)
HPAC BxPC3
800 I bt
= m- 1 T —_— ot el T
£ l £
£ 3 1
- £
o o I
i o]
= —_—
2004
= 20. I = T
0 T T v ' ? ' '
W0 ®
P a¥ (P P AP P
W @ 5 5©
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(©)

HPAC P<0.05 BxPC3

P<0.05
| | ]
1004
100- -
g g =
£ T T 2
5 l 3
> % J_ s 5 T
S 3
0 1 1 1 ° T Ll Al
Q S C > &Y
SO AL RS
(D)
> &
N ‘;\\(,QQ x;(“\(,
HPAC

-2 -



2% 2. shIGFB1, shTGFB2 oldl=njolejx g es o - 7|3k

AGAANET AES W}

(A) ShTGFB1 o}dx=nfole] 2~ zFdo] o8k TGFR1 74,
HPAC ¢} BXPC3 A1EZ 6 well Z#o]Eo] 2x10° o2 HEujsla
t}5< NC(negative control), shIGFB1 ofdlx=nfo]e]2~E 50
MOI =2 ZAFT. 28 thig Aol gle wiAR aA|stal
oo viX = Ao TGFR1 ELISA & Al &&kaitt.

(B) ShTGFRB2 o}d=nfole] 2 7Fade] o8k TGFB2 7Ha.
HPAC ¢} BxPC3 AIEZ 6 well ZE|o]Eol 2x10° o2 Fujsta
thSd NC, shIGFB2 ofdentolel~Z 10 MOI, 50 MOI =
AN, 2 oed 8Ho] gl AR ba ved
W< 2 $=8alo] TGFR2 ELISA 2 Al3a3ich

(C) ShTGFB1,shTGFB2 ofdinfole]l~ zhedol] o8k 4ot MEF
@) AES Wt
HPAC ¢} BxPC3 A EZ 48 well Z#o]Ed] 1x10" &2 Fujstar |
a2 v NC, shTGFB1, shTGFB2 ofdl=nlolg] == 50 MOI =

AN T, 48 AZF 3 NIT assay = X3ste] Ax =S

(D) shTGFB1,shTGFB2 oflli=mfoleix zkdo] o)k ot Az
A1 A& W3
HPAC ¢} BxPC3 AM|3ES] shIGFB1, shTGFB2 old:=nlolH~E
o] st =& &2 (Clonogenic assay)E Al fakAdth. =t
g4 A (Clonogenic assay)E ¢IslA  HPAC <} BxPC3

AEZE 2X10° 0.2 AEZE 6 well ZHo|Ed Eujsta, thSd NC,

-23-



shTGFB 1, shTGFB2 o}dx=Hfo]z{~E 50 MOI = ZFAAZT).
a2 d Foll AEE wolWaL, 6 well E#o]Eo] 1x10° 2%
Al MEE Za 2 4o g HA wjXE WA S FAT. M ETF
S Y "W AARYT. 10 ¥4 A= Ay o
FA M 4% paraformaldehyde = AMXEE TZAHAZ]AL, 0.05 %
crystal violet &2 AA3}3 ),
NC: d1324- sh scrambled, shTGF1 : d1324- shhTGF@31 ,
shTGFB2 : d1324- shhTGF[32

2. HPAC ¢} BxPC3 Al¥ellA  shIGFB1, shTGFB2 oldli=nfo]e]x
el ok A AL W

shIGFB2 #FAAE st nvlold 25 AlAstqltt. HPAC 2+ BxPC3
Ao shTGFB1, shIGFB2 olulwntol#l 22 HAAA AEd TGFE1,
TGFE2 9] @l dg ZFaAr7]=A &Qls7] AfaiA ELISAE Alakal
TH(1¥ 2A,B). shIGFB1 o}ul=nlo]el 2 50 MOI ZFAA] ) ulo]e] 2o
HlsA TGFR1 <ol AT e & & UAAJTH(ZH 24).
ShTGF B2 oldl=nlo]ef o] 79 10 MOI, 50 MOI & ek AEFd
HAANRE wf whelel WO 7F S74ESS TGFR2 @ijde] aix o=
A ASs 4 F O AATH(IHE 2B). TGFBR7F FAEY AT S
gas F=  FHoZ  A#A Q7] uwFo] shIGFB1, shIGFB2
ofdl:mnfo]ej2~7b QA AE B FAS FIRATIEA Rl 1Y
A& A MIT assay &F +=HA 2 (clonogenic assay)= Al s}FAth. MIT

assay + ©7|ZHe] Holgle= MEE Felsk= WHHE, HPAC ¢+ BxPC3

_I_/

- 24 -



A 3] NC, shTGFB1, shTGFB2 oldlr=rlole]~2 50 MOI = A7),
2 4 Zo] MIT assay = Z33A (2 2C). HPAC M FEANA= izt
vpolg el Hla] ShTGFB1, shIGFB2 ofdwmuielelx~ HAARS
AolglE AE7L A IAN ShIGFR2  obulenfolg] 27} shIGFB 1
offl:mtoly~ HTh o AoldE dAErF ARG E d F
AATH(ZLH 20). 23} BxPC3 Al EE shTGF B 20bd]mnlo] &} =1 T} sh
TGFB1 otvlmntolel 2z ZAAAZE o FAHAA AES A7 &S
HaAZlE e stk 20). AF7|ZreliE= shTGFB1, shTGFB2
ofdl|wmfo]H 27b A A& oue FFS FA| Fels ®y] A
TP A2 (clonogenic assay) = Al stleh (1™ 2D).
TP AHEA L HPAC 9F BxPC3 #H Al Eol NC, shIGFB1, shIGFB2
ol :=nfo]l ] AE 50 MOI & #A 7|2 2 o HA o R wRE Lol
Teho] A= AL 10 A3F
violet & F3ll AEE AMet e I8 A=E BEsST. HPAC
e AE AEo] ol shIGFB 1 oldl=nlo] g A~ tha vlolalx

xpol 7 AA xSk, shIGFB2 ofdlwmutelel s HASH SIS
A Z (18 2D). BxPC3 A ZEo A& shIGFB 1 obuenfo] g 25k
vpol | 2ol HlsiA S AAARAT shIGFB2 ofvmnto] e 27}
HS #3345 #AAARAG (2" 2D). F Al EFA shIGFB1
oft ol 2B TE ShIGFB2 ofdlmniole] 27t AlE AES A SH

A= AS & 5 AU

- 25 -



(A)

HPAC BxPC3

Total ERK

p-ERK

s
psﬂ}_Akt P - TYRY TR

actin

(B)

HPAC

p-ERK

pS<73_ Akt

actin . . P ————
2 day S day 7 day
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1% 3. shIGFB2 ofdlx=nrlole 2~ 7<) Al ERK ¢} Akt ] A& AY W3}
(A) shIGFB2 old:=nfo]lf~E 50 MOI = HPAC ¢} BxPC3 9l
AN 7S A2kstE ERK (p-ERK) ¢} Akt (p-Akt) WE=7F YhelS:

t}.

(B) shIGFB2 o}d:=Hlo]gl~E 50 MOI 2 HPAC ¢} BxPC3 o 7
AZ71% g2 AZFd AIXE Ao western blot & F3A
o142k3tEl ERK (p-ERK) ¢} Akt (p-Akt) Z F9AS wf,

|3ko] A d5 ME=rE Alebsn
HPAC ¢} BxPC3 AMEE 6 well o AEE &F¥fstar, 1 v NC,
shTGF B2 o}luli=nlo]e]=E 50 MOI = ZFA|7] 2

S~

al
AEE o] 2 4 A western blot = T FAE AMESS
THeY. gl 5 4 A, 7 4 A AEL wpolya Iy
L 24Y Fof| AEZE wo] AEZE thA] 24Tt 59,7 Y western
blot & 4 Sl&= AMES vl

NC: d1324- sh scrambled, shTGFB2 : d1324- shTGF 2

3. #H AT MEFo|A shTGFB 1, shIGFB2 ofdlx=nlo]e] 2o 7+ o3k
o ATk AE AET Wskel dE gl o] ws)

HPAC, BxPC3 F7FA] M EFZFS] TGFR2 o thdk wkgo] Aoz} U=
o]f-9F, BxPC3 AlEo|A shIGFB2 oldl: Hlolz]xe] wr]  #7]7+9
ATl zel7b U= olfE AESHY] AlE Hde] W3k wiielta
Azratal A4S gelal w9 oy AdS 18383t HPAC 9F BxPC3

MEZE 2X10° & 6 well Z#o|Eo| Eujsta, tt&< NC, shIGFB2

27 -



olt|:mnfo]l 2] 2E 50 MOI 2 ZEAI7]aL 2 A Fo] AEZS Ao} western
blot & A& Ay F MESF EFoA pERK ©F p-Akt W=7}
UEFSTH(I™  34). 48 A|ZF T2 MIT assay 23} F7|3Fe] A
AES Fdsk 2 FAdEX(clonogenic  assay)olA  shTGFB2
oftlimnfol g 2o tigk whgo] F IEx A Adrt v=r] wite] o
717k AFERES] Asdde] WstE BHI|9E 5 43 7 d MES do
pERK, p-Akt & Zlaf Hth(2® 3B). HPAC AlEoA= 2 4 A
et p-ERK, p-Akt W=7} 5 A AFEE AEAE s B OF
AATHTH 3B). 1} BxPC3 MEoAME= 5 U A7HA] pERK, p-Akt
Nerzk veguerr 7004 AFE p-ERK,  p-Akt =T ARRAA
HAH(2H 3B). o AIAE FHMEY BxPC3 A ELARE AE BES
A7l shTGFB 1 wpolg] e H|a|A shIGFB2 wHlolHxE F 71HA
AG (A ZF BFoA A7Ike] Al AES At a7 AU
2] al HPAC A= Ze AZtel shIGFB2 wlol#] 2~ AMEAES A st=
a37F YEFYA| R BxPC3 A3+ shTGFB2 wlolglx M EAES A A
71 AY7FHPAC AlE B} 25 =A JE

-8 -



(A)

+ +
5 & &
c‘?o'b & & ®
9 & e
NP
& L& & QO
& & &
hexon ————> hexon
penton — — =
protein V S e | penton
W S WSS — protein V
2V
I Protein VI
-.—= Protein VII
E1A E1A
Daxx o
actin )
actin
(B)
HPAC BxPC3
P=0.374 P<0.05
20x10% 4.0x103
15x101 T 3.0x10 '[
1040 20x104
504103 1.0x104 I
s L L 1 L) o Al L) L
. z‘"\(’ o & o ¥ ot Nl
T i““é\ N
& N & N & o © N \
O oeké' 0(\ (\(ao oz\e(’ o oco

-29 -



19 4. shDaxx 7} ofvlli=nlol2| 28] Hajo Dok v e v

Al A= a3 gl

(A) HPAC <} BxPC3 Aol A= NC, shDaxx ¢ HA7bs NC,
shDhaxx o}dli=wlolel =& 747} 50 MOI = #HdA7]1aL, 2 o %9
AFE MES Ao western blot & 3 ATH

(B) HPAC @} BxPC3 M Zo| HAIES shDaxx ¢ HA7Fs  shDhaxx
otd|izufol ] ~& 717 50 MOI = ZEAI7]a 2 A Fo MEE
Aoy 293 A MEe] 107 - 107 74A FAAZ] wlo]g s ThA]
FAAZ F 8ol Ay AExE &WAA A Axsdayd
(CPE)EE N5 AISdT.
Defective NC(&HA] £ NC): d1324- sh scrambled,
Defective hshDaxx(F A &5 shDaxx) : d1324- shDaxx
Oncolyic NC(ZA| 7} NC): d1324-CMVp-sh scrambled
Oncolytic shDaxx(&A] 7} shDaxx): dl1324-CMVp-shDaxx

4. shDaxx o] oft=nlole]zo] JHAl, Aol mA= axt

(A}

e 2 om delA
| w&ol] Daxx ] shRNA & 4F913h shDaxx o}d|=ulo]g] =& A 25l
Hpolgl o] HAE F7MA7IAL wpolelx & FUAIZIEA Felstaxt
SFATh.  shDaxx ofdll:=nfole]z7b wpole]ze] whuld W] ojuf gt
e FEA dobry] 984 HPAC ©F BxPC3 AXE 2x10° AIXE 6
well o Ewjstar, ohdd HAES NC, shDaxx ofd=wloles of &

7} NC, shDaxx ofd|=dlo]] ~F ZH7} 50 MOI EAIA 2 4 & AELE

Daxx 7} oft]mmlole] s EAo] A o] o

i
o
ol
rir

A7

ot
flo
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T3t Al western blot 2 293A Aol postinfection & F13Y3}S]
(¥ 4). HPAC M|3ES} BxPC3 A3 EHA| 7Fs NC 9F shDaxx HFo]#| 2~
HAANFHES o WA HPAC AXE EA 7Fs NC Hlo]#] =9} shDaxx
Hlol g 2 TAAAS wi= late gene 9] WE AU, E1A o @& A4
He7h gtk (2" 4A). BxPC3 oA E1A wEe]l  whryo]
S7FeFAAIRE, late gene o w@ElAe] o= WEHIF gle AS & F
AATH 2™ 4A). shDaxx ofdl=nlo]g] A7} vlo]lg]~9] WA E ZF7HA] 7=
1S &9ls] XA+ post infection = A&t Tl. HPAC A<} BxPC3
A 3o EAES NC, shDaxx ofdjx=nlole]~ oF EA] 7}5 NC, shDaxx
obel:mulol el ~E 50 MOI 7HAAIA 48 Alztwte] AMEE S35l I &
freezing & thawing AA18Fe] 2934 Ao 10° - 107 74A] A7)
vhole =5 A AR, 2Elal 8§ d Foll wpoeix ghedel &gk
A5G (CPE)E getditt. MESAZEH(CPE)E 927 well 9
MeE Aol et Ay BxPC3 MEFNA HA 75 NC, shDaxx

W NC Hpo]z{ze] w84 shDaxx Hfolz27}

N

aL nfole} o] 7F Sojdt AL 2l shgith. 1efvh HPAC
M EBAl 7bs  shDaxx  HpolgizolA  ofdizmlolzxe] =7}

ZAIQAT BAHoZ Felge] AUTHIH 4B).

tlo
N
[P
>~

5. TGFB2 ¢} Daxx ¢ F 7HA EF 233 FaA7]= ofdenrlo]gf

Az 5w 8l

shIGFB2 ¢} shDaxx & WdstE= wlolg|2E AZslde. 2 & MHE

HEjel  ofdlerle]eAE o]&sle] S shRNA = FAldl sk



Hhol e 25 A28t 5A). HA E5 shTGF B 2-shDaxx H}o] 2] 27}
ShIGF B2 wr A o] oS 714 A]7]3=4] ELISA 2 2Fel3a}gith. HPAC 9}BxPC3
AEE 6 well o 2x10° o2 AXE Eujsta, oL 54 2% NC,
ShTGF B 2-shDax o}dl|:=nle]2] =2 10 MOI, 50 MOI, 100 MOI = Z}zt
ARG, 283 2 vgd Hol gl WA E wAsaL, T ol
TGFB2 ELISA & Adstqivt. F+ 7FA A AEA =5 MOI 7}
S/ E TGFB2 @] ¢Fo] A As & 5 AJTHLH 5B).
ggox Eia BF shlGFB2-shDaxx H}o|#] 27} HPAC 9} BxPC3 Aol
FHA SR Daxx @A & FraATIEA Gl B4 B NC,
shDaxx, shIGF@2-shDaxx o}d|:ufe]le]~E z}z} 50 MOI, 100 MOI =
HAAZIAL, 2 4 Fo MAE MES Ao western blot = A3} Daxx
Q 2 T 7HA AlEF BF o] 9
MOI 7} S7bES Daxx ©hide] <ol AT 1 HggoEe
shTGF B 2-shDaxx o}dl=nlo]# 27} shTGFB2 oldlieulolef =7t &<t

AL gl AER B AN AHY  AES

o,
1~
gl
g
ot
il
J
ro,
_OL
9%
[
E
(o)
C

AAqAZA = A=A Fda Br] oA =E A4 (clonogenic assay)
= Ak, shIGFR2 ofdlinfolel 27t 7|gke] ShA|E ] HES
ayA o R 7FAaA7]= AA Y shTGF B 2-shDaxx ofd|=vlo]lg] A% F 7Fx
A AxoA SIS AR (T D). F 7HA FAAE ¥
upo] 2] 2 Q1 shTGF B 2-shDaxx o}l =nfo] ] 27} Hpo]e] 9] {7 2pe] ¥l o
= w3 JFe A=A FAsr] @M HA e NC,  shDaxx,
shTGF B 2-shDaxx o}d|=Hlo]&{ =5 HPAC <} BxPC3 AJXe] 50 MOI =
AANZY. e Ao western blot & Ala3}o] late

o
= fund
gene, ElA, Daxx %S¢ HAAEE Sl ci(2d 5BE). WA,

A



HPAC M A EHA|7}s shDaxx ¥} shTGF B 2-shDaxx o}l :=n}o] 2= NC
oldizufol e 2~} H]u3GlS W late gene, E1A o] DA JFS 5

T Th. 1y BxPC M EZ A ede dellA] Ay IddAAR HEA7bs
NC ¢} shDaxx oft|=nmlo]#]~7} late gene WdANE JFS T4
33l ARE, shDaxx ofd]ienfo]#] 27} NC ofd|imuko] 2 2ol H a4 E1A ©]
LES STz ol B EA17Fs shIGF B 2-shDaxx of vl =n}
olel~s  AAAZE  wWellx=  FARIT(E 5E).  shIGF B 2-shDaxx
obti=rlol ] 27} wloje] o] A= F7HAITI= A5 &Qla] KLz} post
infection = Al&3FSitt. HPAC A3} BxPC3 A2 HA E5 NC
shDaxx, shTGF B 2-shDaxx o}dlx=nfo]e]~ <} Ex 7}5 NC, shDaxx,
shTGF B 2-shDaxx ©o}d|:=v}o]H =5 50 MOI ZAAIA 48 AlZFqbe] AMEE
Fgate] AL F freezing & thawing 2 AIEte] 2934 Al3xEe] 107 - 107
7HAL BAAZL el A8 vAl ZAAAIZT. 2E]al 8 A Fofl mpolE
el o AEFAEI(CPE)E Il AESAZEHRCPE)E
Aol well o W5 Alo] &<lg A3} BxPC3 MEFNA HA 7Hs
shTGF B 2-shDaxx Hlole]~E  ZFAAIZHS wW NC Hpolg| o]  H]3|A]
shTGF B 2-shDaxx H}o|&]~7} AEXE 7111 Y2  wlo]y~9 7}
T UA =it Ae FAskdvt. 22y HPAC old= Al 7Fs NC
shTGF 8 2-shDaxx H}o] & 27} ofd|mnlo]E 27t F7FE Qo) FoAd AR =
Z 3l TH( 1Y 5F).
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(A)
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(©)

HPAC BxPC3

(D)

HPAC

BxPC3
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(E)

penton
protein V

Protein VI «=
Protein VII —

(F)
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= 5,

(A) JA &5 ofdxnloleix 5 o &

shTGF B 2-shDaxx ©}d| =H}o] 2 2= I}

fol

il

=488 19

NC: d1324-sh scrambled, shTGFB2: d1324-shTGFB2 |,
shTGF 8 2-shDaxx: d1324~ shTGF 3 2-shDaxx ($]elA] o} = )

(ITR: inverted terminal repeat, W : packaging signal, U6 : U6

promoter

H1 : HI1 promoter )

(B) shTGF B 2-shDaxx o}dlx=n}lo] 8] ~7} g 3& o2 TGF B2 thel = o]

(©)

(D)

F& FAaA7IEA BlESiTE. HPAC ©F BxPC3 MEFE 6 well
olEo| Eujs}ar, thS< NC, shlGFB2-shDaxxo}ld]x=nlo]e] 2~
£ 10 NOI, 50 MOI, 100 MOI = ZAAIZT. 18]l vhgd dH o]
Qe WA =2 vt gSd WX E o] TGFB2 ELISA &

Al 88T

HPAC ¢} BxPC3 A 309l NC, shDaxx, shTGF B 2-shDaxx o}d]x=n}

ole] A~ z+zF 50 MOI, 100 MOI = A 713, 2 4 Zof AxE

3T
=

=

—

H

AMES Ao western blot & Z 835}t
NC: d1324-shscrambled, shDaxx: d1324-shDaxx,
shTGF B 2-shDaxx: d134- shTGF B 2-shDaxx
HPAC ¢} BxPC3A| 3 shTGF B2, shTGF 3 2-shDaxx ©}d] =n}o]
o]-g3te] I AEA](Clonogenic  assay) S Al
g4 2 (Clonogenic assay)E 918141 HPAC ¢} BxPC3 A&

2X10°0.2 AEZE 6 wellZHolEY ZEuslgi, ts&d =4

il

>
s

=

7} NC, shTGFB2, shTGF B 2-shDaxx ofd|:=vlo]e]~E 50 MOI=

AANAY. gz 29 Fol AEE dolui, 6 well
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FHolEd 1x10°22 oAl AEE Eujstar 2] o W

A F=Aok, Ax7E s AT w7bA] A AR (.
10 & A% Ay 2ol JAEH 4 % paraformaldehyde A|EE
AAAZIAL, 0.05 % crystal violeto® JA3IFTE. B}
s AT AXE Yrlstaint.
24 7} NC: d1324- CMVp -sh scrambled,
B4 7} shTGFB2 @ d1324- CMVp- shIGFB2
24 7Fs shTGFB2 -shDaxx : d1324- CMVp- shTGF B 2-shDaxx

(E) HPAC ¢} BxPC3 A3 HA7}s NC, shDaxx, shTGF 8 2-shDaxx
otdliznfel ~E 717} 50 MOI = #AI7]ar, 2 4 Fof Alx
MES Ao western blot & a3} T},

(F) HPAC ¢} BxPC3 Aol #-#|&5 NC, shDaxx, shTGFB2-shDaxx ¢}
EA7} s NC, shDhaxx, shTGF 3 2-shDaxx o}d|x=nlo]le] A~E z+7}¢
50 MOI & ZFAAIZIAL 2 Foll AEE dof 293 A Aol 107 -
107 744 S| A7) whelE 25 O] AN F 8ol

Ay AE2E GAIA AAAESZEY (CPE)FAY MFE AT

=
)
i
=

H
u.]

5t<l

6. A3A| Ul oA shTGF B 2-shDaxx oju|=nfole] 9] & T4 &

BALB/c nude F7 w}$-2of HPAC A EE 1x107/ 100 pl & o2&t ).

AAME o] T 7 dA H= F 4 T4 AVE MM ZF 7+ U
H] =3k 37)17F H & BH3F 5 NC, shTGFB2, shDaxx, shTGF B 2-shDaxx

z} wpolH A8 zhzh AT vz 2 A 7vAo =2 10° VP/ml (virus

50 pl & 3 H 2R FAETE. blolg A

o
o
il
o
o
Lo
off
k1
fr
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= o F AJT. NC vtolH 25 A3k 15 PBS ARt Y9
3717F  ZkAwF, SshTGF B2, shDaxx 9} shIGF B 2-shDaxx H}ol#| A&
At aFHYE FYe] Zth. HPAC & AMx7F AAsted on Axe
| Fdasta, o= A= T AP AAA HYE FEHER
Agstel AAA =Hol FAAIA A, HFole MEY F7F AolA
Tl A7 AA FAN 17 AR F48] e A7 AXT. HPAC
A F7F o= AL e a"8A FFY A77F AXA @Al
shTGF B2, shDaxx, shIGFRB2-shDaxx #H}o]|H =& FAEE 3 7H9] 1%
T AVIE anHoR Z9th. shDaxx HPol# == 13 U o]
Z4o A7 A AXY. 2y shTGFB2 9F shTGF B 2-shDaxx +
A wpolel ~E FAMSE FdAE ASG Y AVE AN TS
715 =9 UAX= F 7FA mpely23te] zolE HoA]
a8 6A). TEHAA TGFB2 ¢ Daxx 7} #H4star e=A

2319 vk
AW SRS ol g3te] ela] BATHIY 6B). PBS & FALE
aFANAE obdwutole s WARA ror], TFBZ S Daxx 7

AFE dd" ASs B 5 . NC & FARE EelA
oft ol H 2= AWM TGF-B2 ¢ Daxx 7F |44€ A& & + 3

shTGFB2 oldi=nlo]HAE  FAFSE aFoAfotdmnlole A LdE =

Ae A5 Y3, WFP2 £ GAL AAT & 9900 Dax = FHE
2 % 5 otk shhaxx 8 FAE IFOIAE Daxx o WHe] gas
So1gh  U9la, ofdmmtelelaE Helskle W NC b SHIGRB2
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oft ol 25 FAMG AFHRTH o f XsHA 9" As o F
AT, shIGF B 2-shDaxx & FAFgE ZLFolAls ofdlmuto] o] o]
S7balSlar, TGFR2, shDaxx o wrdo] oft 7h4ad AS &5 Ut

o5 Fato] AA LelAt AR WelA TEFE2 o TAS HAARS
W Az A 9 FAES AAAA FLe AVE Folv EYE
Bol Daxx o A$ @3 o] H& A ¥o|A Daxx o WAL FAAAIAS W
ofti=mtole] 29 Fa e Frheh ANE Fol AT o AA W

FFo) 2718 FL5 Aok AES AU
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(A)

E

E

@

gm -+ PBS

o *  NC

- ¥ shDaxx

g -+ ShTGF-B2

B 1 - ShTGF-B2-shDaxx

©
l Day

(B)

shTGFR2
PBS NC shTGFB2 shDaxx pre-l

Adenovirus
TGFR2
DBXX y § ." \ ; v { :
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19 6. shTGFB2 , shDaxx, shTGFB2- shDaxx ©¢}d]x=n}o]e] 9]

AA W &¥ gl

A =% 37 A
BALB/c nude F# vwk¢-2~5 7t 1F9 6 v wEusta,
1x107/100 pl o2 HPAC MEE o]Aslqltt. ga 7 I Fo
Fdol WAL wl HAl 75 shTGFB2, shDaxx, shTGF B 2-shDaxx
oldl:=mlo]l g A~E 1x10 Y VP/ml ¢ FEE 50 pl B 3 H FU
W=z FAIGY. 8o 2 Hhes 2 75 SHsIST.

(B) ZA W g}eted Al
AbE #geE AlEQD HPAC AlEES 1<107/100 pl 33l =AM
a8ar 7 9 & Z+Zke] PBS, NC, shTGFB2, shDaxx, shTGFp2-
shDaxx 3 We| ojt|imnlole2~E 1x10 " VP/ml ¢ §X== 50 pl
2 OFENE A F WAl AL 9 d S 23S
gojlo] 10 % formaldehyde = &aFEHHsor A AT}
gepd 242 FAE ARgste] dAsik. o7IA AbEE A=
adenovirus 5, human TGF B2, human Daxx & ©]-&3}3t}.

(Magnification: ><400)
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TGF B (transforming growth factor B)& AAAIES} Z7] FUAMFEAA+=
TS AAlste 9EE AN, Tl HA AHEA T S
Fxlete Wekow 1 7)wo| viHA . 1Y EE IGFE 9 wds
AA|st= shIGFB2 ofdinfol ~E AZbste] $AES] A= S
Atz sk, LEjar opd|wmnfole o] EHAo] FAZQ s
st A 9l Daxx o WES AA|E7] Y38 shDaxx HbolH AE

_>rL

|2rakdeh. WA gd AGAEe o 7EA GG AEAA TGFB1,
TGFB2 ¢ whufA o] Qo] =A% %=X ELISA & &<2ls}3it}t. TGFR1 &

MiaPaCa—2  Al3olA  Td=ZFo] 7} AHQal, HPAC AMXEAAM+=

A G LA AL v =g TGFR1 o] ol El= vk, 187k BxPC3
AZs AGAE weA TEFR1 il iAol wol #i we Ae
golslgitt. theo® TFR2 o %S FAsigled A #A% Axg

MiaPaCa-2 Al3Eo|A] TGFR2 o W& gko] A9 §li= Wkl HPAC <} BxPC3
A A= B2 TGFR2 Yol HAEHUTH. o= A H3)A]
oto] XPAFF TGFR o WdFo] F7isithe HusEd Ze 9zt
Axtgt s ok P 5 A #AAGAEF HPAC, BxPC3 ol TGFB1,
TGFR2 TdFo] & o= gelxd uwzl, TGFR1, TGFR2 LAS
shIGFB1, shIGFB2 ofvwmuteo]e]=E o] &ste] A AI7]aLzt kit
HPAC, BxPC3 #%&¢t AlEol shIGFB1 HlolziA~E 50 MOI 2 #HEAZ 3
TGFB1 ¢ <ko] 7A38t1ar, shIGFB2 Hlol2]~Z 50 MOl & #aA7 &
TGFR2 & wlolg]x=el MOI 7} Z718H4-2 TGFB2 7} #AaH o] 50 MOI
du = TGFR2 o] EFA o2 HAH AL,
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TGFB 71 ofef ghAlxe] A, S48 FHFhs ®a P 7h sl
o]  shTGFB1, shIGFB2 o}d=n}o

MRS o AR AEds AqAWEd JFFS vA=A G5
HPAC BxPC3 A|3El shTGFB 1, shTGFR2 wlol] =& ZFAAIA MIT assay,
TSI A EX (clonogenic assay) % cell viability & =43t th. HPAC
AZ M= vz vpolg] 2ol Hls| shIGFB2 whelef ZHIAl 48 A[ZE,

SkQlsl= MIT assay <F F7|3F Mol AES gkl

Eas

B>

el

g F A FHIHAEAM(clonogenic assay)ES AlFFRS W EF
E7F AaEATh. 1y shTGF-B 1 vlo]2f 225 HPAC Al
ZFAAA TGFR 1Y 4SS ZFAAFHS wf MIT assay & & A EA (clon
ogenic assay) T A3 ET A AxZo AEH TS FAATIEHE
FFS 7 A A Esh. BxPC3 Al E oA NIT assay, w2FA#4 (clon
ogenic assay)= 33+ A3} ShTGFR1 vlo]HAE ZAANFHE o] =z
nhol# 2~ Hlal @)z, A7 AES AE AE B2 FAES
F47F AT BxPC3 AlEe] shIGFB2 HpolH =& 74
assay A¥s HW diET Hpolg Xzl HlEl w@rIZF gAE AES

AAATFE AAAT, AT dAlE AES AFE F
T E X (clonogenic  assay) AF o= shIGFR1  wlole] 27}
ALY AEES HAAX ARG OS5 5 oR XY AES
AaAA, Agd A wEw TGFR1 & e #HFAY Ax
T TGFB1 w Aol wkg3h= ¥h-gd2 cell type o wet oE
A7t Alxset A 2ke cell type ©
gk shIGFB1  ofdli=rlelgf2E  ZAHAA  TGFR1 o <
HaART SAGE XY FR7F Gt e g94E B AR A

k)

—_—

o

N
ok



12 )
¥

AT, SshTGFB1 ofdl:=nlo]lg]~7} BxPC3 A= SAMES AES
A AAF ARAT HPAC A E dAlEZe] AES TAAAF fE
. BxPC3 A|Eo)A shTGFR2 oldlx=nfo]e] 2o tha] MIT assay <F
S5 (clonogenic assay) 237} o224 vtk o] AL BxPC3
A|EZ oA shTGFB2 Blole]2~e] wbgo A|ZHH zpo]7} EATTHE 3e &
T unk. olHE A= 2 d Fo A& ELISA A3E gRlste] HokS
(28 2B), A%}=Z B F 71A A E] shTGFB2 ofdw=n}o

MOI = ZAAAS W HPAC ol 92 % o TGFR2 o] #Aists whd
BxPC3 ol A= 50 MOI & ZEAIZS w60 % HLyfol FAashA] &S A&
g Adrk. 2 A Foll 50 MOI & #HHAIZ] HPAC A3Ee] MIT assay 23E

HOAEeE de T6FB2 7F Hadte] @rIRbe A Alxe AES
AN 4 g whde shIGFB2 ofbdl=nlolg] 2 50 MOI 2 A7
BxPC3 ol A= 2 o Foll Ao o} ol TGFB2 o o] EAISH
Hol  w@r|zke] MIT assay Aol  dAEZ HES FAXIA
A 714 Zsthrh Alzke] AuA TGFR2 o o] Al QhellA HA}
FaskA Ho] A E A (clonogenic assay) ZAdolA #HF dAFEe
AES AN 7= 235 B Zeolgha 43 4 Q).

TGFB = ERK 9} PI3K/Akt A& A A4S Fa GAxe 54
AES ZANNE Aoz dadA ¢9ar ! PI3K/Akt A& o] o4
ol TGF-B o o]g AE AEo] oA H ks Bart vk ¥, shIGFB 2
Hloje o] QPAAE ] AlFEo] oAEE Zo] ERK 9 PISK/Akt Al& HE&
SalA o] FolXl Folgtal o =etar o] A F8ety] f18 HPAC ¢+ BxPC3
of shIGFB2 nfolH ~E 7HAA 7] 2 A Fo western blot < A]33}o]
p-ERK, p-Akt & #elste] HoTh. TGFR2 o wuEeks HAaA7|H

>~

Py
o
oﬂi )

S
&

rr

§9 H
tlo
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p-ERK ¢} p-Akt W=7} AbgpA A= dd @ @] p-ERK 9 p-Akt
W=7} vebyttl. p-ERK 9 p-Akt W= QR AEY Ao ek AE
sxRe] BE ghgoR AsHdol Yelus frks ®avh vy O
AE SrlAE 9F 2EHAE oz AsA =W 9
2EY 2] tigk Axe] BEe] #FoR AT #olats st ved
Hup, o] AzE Aak AbpAAl Hol Al A s TF AE APES e
A= Aoltl, o]yd WLS nigoz wol p-FERK 9 p-Akt W=7}
UERG AL shIGFB2 ofdlwnfole] =2 2ale] TGFE2 %o] ZA = o
AFEAA 7L ~azol AEANFTQA p-ERK ¢ p-Akt AEE A3}
7

>,\1

AMAAeR & F doen, Iy oz Azto] AuUWA AFTt
At weol #Ad dAEe] AES AAIA "k 1 AE AeT)
AbebAl= wbgo]  ZF w2 HPAC oAM= 48 AJZEWES] MIT assay
Aol = AEe] FAo] AN AWE B, 5 4 7A AE

a8 AE ANSTE DA BxPC3 AEZ= 48 A7) MIT assay oA+
AE AES] a7t A A & F Qlrh. oA T4 AlEA p-
ERK ¢} p-Akt WHEZF AbgpA & AIZHA Aol 7b Ui o] f-E5 WA HPAC
Mo A= 2 A "ol TGFR2 ofdl:mnlo]e o] oA TGFR2 2] %o
92 % v ZAsHA wHol(zd 2 B), Hojx TGFE2 ¢ & wjel p-ERK
M= A e A HE Aola, 1 o]F R Ake] A= TGRE2 9
ool g oM7) wiol p-ERK $} p-Akt W=7} Aj7to] A= w7
At E Alelth. 1y BxPC3 22 Aol 2 el FHAS|E ELISA
AE SelA HoERel(1¥ 2B), TGFR2 ¢ o] 60 % HLEHRro
AaEA oA 2 A, 5 A7 AE SFE] TGFB2 o] ol wHolsiAl Hof
p—ERK ¢} p-Akt W=7} Yo Al Hal, 5 d o]F R AFto] LAFFH AX

==

“
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ore] TGFB2 9] o] w9 ZAAshAl Sof awjof H]=4 p-ERK ¢} p-Akt

o
ofy

r (

shDaxx 7} o}t =nlo] 2] 2~of A
Hpolel 2 AAE FURAZICHE Bavt oA Yt o]AS FHslaak NC
Hlo] & 29} shDaxx HFele]2~E HPAC ¢ BxPC3 + 7FA] Al3ze] 50 MOI =
AAA T 2 A Fo] AXEE o] western blot o2 ofdnlo]e
TAle] Al wuide] e glEgity. #ld Ayt BxPC3
A X e BAlES shDaxx Hlo]#] A% late gene WS =

S A7k shDaxx mhelef oA E1A frdzte] el
gdAt. 18} HPAC olA]=  late gene o4}
ol E1A o 2™l st 4
shDaxx o}dl=nlol#] 27}  oldlw=nlo]g] 2ol Ailo|m S Fix
gkolslr] falA HAES NC, shDaxx wlo]e]~¢} EHA7}s NC, shDaxx
of AXEZE o] 293A
A 3ol BHA] post—infection 3te] 8 A ¥ MEE 7HaL L& vfo] ]9
G Felskdrh. BxPC3 AlEolA = HA7s NC vlelgi s ®Hp BEA7ME
shDaxx ~ wpe]g]=7F  &X ofdeute]ly 2o FAS  F7HAZH.
a2y HPAC oAM= whele]z=o FHxel wes g9d AdAMn
Hrelgf o] & He AR HAZbs NC o owmbel#{ ek shDaxx
npolgf o] Apelzh gIATh(Z1® 4A.B). HPAC ¢ 79 BxPC3 Ao
HIS A A2 ol &A= Daxx 9 ol A7]  wjZel  shDaxx
oftmuolH 25 o]&ste]  AMESFS] Daxx o WIFES HAAUH
ks A fxzael  NC oflwmulo]AE HAANR = ) <}

)
Lo,
uv)
)
i)
o
e

<7MA714L,

Hholg A5 7 7FA AlEel A% As 2 4 F
=
=

- 47 -



oft intole] 9] HAo F4H ] T wy
23 Aow Hl,
AF7HA shTGFB2  ©F shDaxx Z+zbel  @deol  disia A3t
20 2% shTGFB2 9 shDaxx & ¥ W& wlolei2~E A&ste] a5
stolaldtt. WA shIGF B 2-shDaxx  ofbdl=Hlol#] 27} TGFR2 %S
A7) =A S ELISA & Zlakgith. 5 7FA] HPAC, BxPC3 A% RS0l A
S #AAAFHT. 183 Daxx 9
T faATlE A gAsiis W 7 kA AlE B4 MoL )
T7tes gaydoe® Daxx 9 o] AT, shIGFB2-

shDaxx ©o}d|:=vlole] A% ShTGFB2 nlole] =7} #A7|7he] gk A FE9
J

)
o
S

ol =

o
fjo

A

O 0o X O 71 1 A [o= o
o ) = 21630
AaE e ¢ 7 AT " FAA ddEs gRlsiels We

shDaxx oldlx=nlolg] 29 Jae HFAEE AxES wnYch. 7179
Hpol g 27 A el & T adE Yehil=A g8 B
122

d
=
o
[>
tl

>
o
o
P

ol

ol
ol
rir
pou)
o,
e
D)
[4\:1
ox
2
o
112
o
=2
2
ol

o

S,
=

K
lo

APeM e Azl AEHN FAS Eelstarzt BALB/c nude FA
nhg-2o] HPAC Ao o3l FEAYS st AFgdAEd
HPAC AlEx= AEQ F7F o= Ax #Alxd] &glof 7p&o] 2ol mz
2 Al "ok Tl UF AXAA HWA wpoly o] FA LSEHTE
AE7F Aste SE7F wet vtoly e e AR By JE7
el FE A7V A4S AHA SEATS AlFESITH PBS, HA

7F5 NC, EA] 7}% shIGFB2, ¥4 75 shDaxx, A4 75 shIGFB2-
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shDaxx , 5 PBS €} 4 7}A] npeleixns 2 Y 7HA0= HF 3 W F4 U=
A% FAERA, 2 d AR T AVIE SASIRTE. PBS
dgddAe T a7z 7 AAIL, NC Hleld=E FAE IFS
Tl A7l W7 glvrk 16 A o] 5-E= HPAC Al 4% H=7t
wAs SVt = AS FASATHLH 64). 156 A o] FHE HPAC Al
F7F o= Bx Alxed &k olWFE FF AVI7F 543 St
Hie AL 9 ¢ Ak, U A shIGFR2 Hlolglxe] A$ F9ke A717}F
25w AzE SiA ARA wpolglAE FANGS wWiNH T A7V
o8 AL AT F AdNTE. shIGFR2 wvlolg2~E Al oA =
gy o R GAX FAS At AT, YA shDaxx, shIGFB2-
shDaxx Hlolej~e 5 UAMFE T4 =77 &=7] A€o, 22
AlZrol A 11 AA7MA] A7FA] vpole] 2=3ke] zpol= YERUA] @Skt
shDaxx o}dlinfold] A% Foko] 7S ZAAAS A4 Qlid), oA
Daxx 7} S-AELIALE fF= @Y dfa dEA 7] wiEol Daxx 9
i AYGs AaAZE W AE AP dojd Ao

|
shTGFB2 ¢ shTGFB2-shDaxx ofdlx=vlolglAx AL & = AV|E
of

FAAZIAL Slvk. ShIGF B 2-shDaxx ofd=wpele] 2ol A Fr Foije
THaERE B Zolgta AsEkleh. IRARE shIGRB2

ofl:=vlolef 29 HlWEGlS W FYe AVIE Folvdl & AolE
5

caspase ©] 9F£IA ¥ Az HER AIFAPES FLESUE H
Aok . =yl wlEel]  shDaxx  ofdlwmubolg{ o] A AL <]
AFAGH shIGFR2 o 98 & FFads vehles s A9
fFrAkete] = 7HA FRAARE AAA a2 YEYA o S



FHAE A adt gepdAl ® o ZlelEka Azbeth. 1A
ShTGF B 2-shDaxx o}dl=mloleixz &3} 1S sugks w A ¢
Aol et A W Aol 247 shTGFB2, shDaxx obdimulo]e] 29
w9 AT 98 5 YAt Daxx o wdzko] Ao [PAC AlFEolME
Daxx o AL Fo ofvlimupole 2ol HAet Aks FIHA7IE &3E
7= dEdY. AR Al o] ddS s & A3 BxPC3
MAEN A= shDaxx  ofelienie]e]2=7b ofdwmno]2] o] HEAe} AAHS
=7 A F Ad}7] wiel] shIGFR2 = 23 & FF gpe}

obd:mulo] g o] E Ao HEHQ wmAdo] AAS FAA e 9 &

THFrRAE U # de Ader A%, doem ods FE
APor JFst= Aol Zas.
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GF B (transforming growth factor B )&= AAAEe}
S YAlstE 98-S AR, &

ZZ3F= Heko w2 1 7]%o] vl¥ i, Daxx (death-associated protein

upebA] B Ao = TR 2, Daxx o LdS A 4= & shIGFR2 -
shDaxx & W3 3sl= ofb|imvlo]g] A o] &3l AANEY A& P =4S
AAstaL, ofdwmnfole 2o FAS FUMAIE &dE A

Zastaint. A € Aol AFES st A #Fer AlEF<] HPAC
¢ BxPC3 olAM+= TGFR1 w¥lds A= ARG TGFE2 9@
HaA7IE Aol AVt A dAEe AE 9 FAS JAATI=
aaAelgts AMdE T, 2Elal @Ytk F 7HA] Al Z T A
TGFB2 o whgh whade Afol7b UAAR A7t F 7HA AEF

REA A TGFR2 & FFAAIZ] shIGFB2 ofd:-ufo]e]~E AFE-3h= Hlo]

5] ©
dds

A MxEe] AE E FAS AAA It AL FAsHS ).
BxPC3 A|XEe] EA7}s  shDaxx oldlxrvlo]lg|AE ZAANHS o
obtizufole] o] Hale] Azl @Al E1A o wde] FrhE AL

)

T3, vpolgixe] At wolxl RS FAd 4 vk A U AFES

&P BS W= shTGFB 2, shDaxx, shTGF2-shDaxx o}ul]i=n}o]] 7}

k-0l FYE AVIE Fole AFE HoW AZEA] Hlo] Azt

2fo] & HolA| = Zht). Daxx o WAool A2 HPAC M A& Daxx 9

WES Fo] oftiufol o] EAo] Al Tl o] o] Frhe}
S7HA

7= myE Brl= dEiv. a=ARE A 9



Fa] ¥ A BxPC3 AlEolAM = shDaxx  ofbwl|=mfo]2{ 27}

ofti=rlole] o] Ao Al whuEe] Al E1A ¢ SRk ¢

Aabe 78 A1 A7) wliEel shIGFR2 = g & Fdarte}
ol =nlo]e 2] HA 9@ AL ZUIAA YL o 3 FF giE

.52 -



10.

11.

12.

s
kl
rlg
rQ

Post DE, Khuri FR, Simons JW, Van Meir EG. Replicative
oncolytic adenoviruses in multimodal cancer regimens. Hum Gene
Ther 2003;14:933-46.

Qosterhoff D, van Beusechem VW. Conditionally replicating
adenoviruses as anticancer agents and ways to improve their
efficacy. J Exp Ther Oncol 2004;4:37-57.

Dyson N, Harlow E. Adenovirus E1A targets key regulators of
cell proliferation. Cancer Surv 1992;12:161-95.

Yew PR, Liu X, Berk AJ. Adenovirus E1B oncoprotein tethers a
transcriptional repression domain to p53. Genes Dev
1994;8:190-202.

Chiou SK, Tseng CC, Rao L, White E. Functional complementation
of the adenovirus E1B 19-kilodalton protein with Bcl-2 in the
inhibition of apoptosis in infected cells. J Virol
1994,68:6553-66.

Kirsch DG, Kastan MB. Tumor—suppressor pb3: implications for
tumor development and prognosis. J Clin Oncol 1998;16:3158-68.
Bernstein E, Caudy AA, Hammond SM, Hannon GJ. Role for a
bidentate ribonuclease in the initiation step of RNA
interference. Nature 2001;409:363-6.

Tijsterman M, Ketting RF, Okihara KL, Sijen T, Plasterk RH.
RNA helicase MUT-14-dependent gene silencing triggered in C.
elegans by short antisense RNAs. Science 2002;295:694-7.
Lamouille S, Derynck R. Cell size and invasion in TGF-beta-
induced epithelial to mesenchymal transition is regulated by
activation of the mTOR pathway. J Cell Biol 2007;178:437-51.
Lebrun JJ. Activin, TGF-beta and menin in pituitary
tumorigenesis. Adv Exp Med Biol 2009;668:69-78.

Padua D, Massague J. Roles of TGFbeta in metastasis. Cell Res
2009;19:89-102.

Yingling JM, Blanchard KL, Sawyer JS. Development of TGF-beta
signalling inhibitors for cancer therapy. Nat Rev Drug Discov
2004;3:1011-22.

- 53 -



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Siegel PM, Massague J. Cytostatic and apoptotic actions of
TGF-beta in homeostasis and cancer. Nat Rev Cancer 2003;3:807-
21.

Jakowlew SB. Transforming growth factor-beta in cancer and
metastasis. Cancer Metastasis Rev 2006;25:435-57.

Cao Y, Karin M. NF-kappaB in mammary gland development and
breast cancer. J Mammary Gland Biol Neoplasia 2003;8:215-23.
Neil JR, Schiemann WP. Altered TAB1:I kappaB kinase
interaction promotes transforming growth factor beta—mediated
nuclear factor-kappaB activation during breast cancer
progression. Cancer Res 2008;68:1462-70.

Azuma H, Ehata S, Miyazaki H, Watabe T, Maruyama O, Imamura T,
et al. Effect of Smad7 expression on metastasis of mouse
mammary carcinoma JygMC(A) cells. J Natl Cancer Inst
2005;97:1734-46.

Park JI, Lee MG, Cho K, Park BJ, Chae KS, Byun DS, et al.
Transforming growth factor-betal activates interleukin—6
expression in prostate cancer cells through the synergistic
collaboration of the Smad2, p38-NF-kappaB, JNK, and Ras
signaling pathways. Oncogene 2003;22:4314-32.

Sanchez—Capelo A. Dual role for TGF-betal in apoptosis.
Cytokine Growth Factor Rev 2005;16:15-34.

Ma GF, Miao Q, Zeng XQ, Luo TC, Ma LL, Liu YM, et al.
Transforming growth factor-betal and —betaZ in gastric
precancer and cancer and roles in tumor—cell interactions with
peripheral blood mononuclear cells in vitro. PLoS One
2013;8:e54249.

Gorsch SM, Memoli VA, Stukel TA, Gold LI, Arrick BA.
Immunohistochemical staining for transforming growth factor
beta 1 associates with disease progression in human breast
cancer. Cancer Res 1992;52:6949-52.

Ghellal A, Li C, Hayes M, Byrne G, Bundred N, Kumar S.
Prognostic significance of TGF beta 1 and TGF beta 3 in human
breast carcinoma. Anticancer Res 2000;20:4413-8.

Krasagakis K, Tholke D, Farthmann B, Eberle J, Mansmann U,
Orfanos CE. Elevated plasma levels of transforming growth

-54 -



24.

25.

26.

27.

28.

29.

30.

31.

factor (TGF)-betal and TGF-beta2 in patients with disseminated
malignant melanoma. Br J Cancer 1998;77:1492-4.

Oft M, Heider KH, Beug H. TGFbeta signaling is necessary for
carcinoma cell invasiveness and metastasis. Curr Biol
1998,8:1243-52.

Park JA, Wang E, Kurt RA, Schluter SF, Hersh EM, Akporiaye ET.
Expression of an antisense transforming growth factor-betal
transgene reduces tumorigenicity of EMT6 mammary tumor cells.
Cancer Gene Ther 1997;4:42-50.

Fakhrai H, Dorigo O, Shawler DL, Lin H, Mercola D, Black KL,
et al. Eradication of established intracranial rat gliomas by
transforming growth factor beta antisense gene therapy. Proc
Natl Acad Sci U S A 1996,93:2909-14.

Schlingensiepen KH, Jaschinski F, Lang SA, Moser C, Geissler
EK, Schlitt HJ, et al. Transforming growth factor—beta 2 gene
silencing with trabedersen (AP 12009) in pancreatic cancer.
Cancer Sci 2011;102:1193-200.

Marzo AL, Fitzpatrick DR, Robinson BW, Scott B. Antisense
oligonucleotides specific for transforming growth factor beta?2
inhibit the growth of malignant mesothelioma both in vitro and
in vivo. Cancer Res 1997,;57:3200-7.

<Perspectives of TGF- inhibition in pancreatic and
hepatocellular carcinomas.pdf>.

Oh S, Kim E, Kang D, Kim M, Kim JH, Song JJ. Transforming
growth factor-beta gene silencing using adenovirus expressing
TGF-betal or TGF-beta2 shRNA. Cancer Gene Ther 2013;20:94-100.
Schreiner S, Burck C, Glass M, Groitl P, Wimmer P, Kinkley S,
et al. Control of human adenovirus type 5 gene expression by
cellular Daxx/ATRX chromatin-associated complexes. Nucleic
Acids Res 2013;41:3532-50.

- 55 -



ABSTRACT

Anti—-tumor effect of adenovirus expressing shTGF B 2-shDaxx

Eunkyung Kim

Department of Medical Science

The Graduate School, Yonser University

(Directed by professor Joo-Hang Kim)

TGFB (transforming growth factor 3) acts as a tumor suppressor
in normal cells and early-phase tumor cells, but switches its
function to a tumor promoter in advanced tumor stages. Daxx
(death—associated protein 6 ) plays an inhibitory role in the
replication of adenovirus in the adenovirus infection. This
experimental study was conducted with the purpose of improving
the antitumor effects of a oncolytic adenovirus containing
short hairpin RNA(ShRNA), which reduces TGFB2 and Daxx
expression 1n pancreatic cancer cells. Thereby 1nhibiting
TGF B2 induced cancer «cell growth and proliferation, and
concomitantly reducing Daxx expression to promote the oncolytic
adenovirus replication. The experimental results are described
in the following sections below . TGFB2 expression 1is

increased in pancreatic cancer cells compared to normal
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pancreatic cells. Thus, to reduce the amount of TGF B2 protein
expression, TGFB2 shRNA (shTGFB2) adenovirus infected in
pancreatic cancer cells. The shTGFB2 adenovirus effectively
reduced TGF B2 1in pancreatic cancer cells. In order to examine
whether shTGF (32 adenovirus inhibits cancer cell survival and
proliferation, MIT assays and clonogenic assays were performed.
The MIT assay results showed that shTGF (32 adenovirus infection
in HPAC cells induced a decrease in TGF B2 expression, which
was accompanied with a significant reduction of HPAC cell
survival when in HPAC cells infected with the control virus.
While shTGF B2 adenovirus did not show any inhibitory effect on
the survival and proliferation of BxPC3 cancer cells when
assayed by MIT assay. But they showed inhibitory effect in the
clonogenic assay. Thus, the clonogenic assay results indicated
that clonogenic assay survival decreased 1in both types of
pancreatic cancer cells when 1nfected with the shIGFB2
adenovirus. Given the difference in the results between the MIT
assay and clonogenic assay, which can measure short-term and
long-term cancer cell survival, respectively, western blot
analysis was performed to determine the time-dependent changes
in intracellular signaling by harvesting the cells in a time
series. In a short-term timeframe of 2 d, phosphorylated
extracellular-signal regulated kinase (p-ERK) and phosphorylate
d protein kinase B (p-Akt) were detected. However, both p-ERK
and p-Akt gradually disappeared over time, resulting in a
decreased 1n long—term cancer cell survival. On the other hand,
the Daxx shRNA (shDaxx) adenovirus—-mediated decrease Daxx
expression in BxPC3 cells resulted in an increase in adenovirus
early region Al (E1A) expression, which is essential for
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adenovirus replication, which amount increased accordingly.
However, such effects could not be observed in HPAC cells, due
to the small amount of intracellular Daxx protein. When the two
types of pancreatic cancer cells were infected with the
shTGF 8 2-shDaxx combined virus, both TGF 32 and Daxx expression
decreased. The animal trial, which was conducted to investigate
the 7n vivo effects of all three adenoviruses (shTGF B2, shDaxx,
and shTGF B 2-shDaxx), indicated that all three adenoviruses
reduced tumor size 1in mice. However, no distinguishable
difference could be observed among the three adenoviruses in
the 7/n vivo experiment using HPAC cells. Nonetheless, the in
vitro experiments revealed that shDaxx adenovirus could
increase the production of adenovirus by increasing EIA
expression, which 1s essential for adenovirus replication. Thus,
improved antitumor effects may be expected by combining the
shTGF 32 and shDaxx-mediated antitumor effects and the
promotion of adenovirus replication and production. Further
research 1s warranted to prove the 7n vivo antitumor effects of
shTGF 3 2-shDaxx combinations in BxPC3 cell.

Key Words : TGFB2, Daxx, oncolytic adenovirus, ERK, Akt,
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