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T 5ol4 A4 ofdlulol#) =2l Ad-AEIB55 = EIB 55kDa 7}
EIB 19kDa fd27F 25 Aed £ 5ol3 A4 ofdiicniolg] ~
¢l Ad-AEIB19/55¢F 37 ®E& FoATdo M tAlE sl Wt
2 Wiz e AEadE FEstaat vk oo, & A
M BA 74 ofdlwmnlolg 2o AE ANTS vl HId 4 9l
+ CPE assay®} MTT assayE &35t9] Ad-AE1B55°] H|& Ad-A

EIBI9/S5e] ¢ A% #4%ol $532 #a% 5 Uk £,

obd|intol 8l AvhS BE A wol Hla) oblwubo]el ol wet
Az e 2w
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T AAY. 53] E1B

Hpojel o &ekAlE W& Foldk B9 dHx Aol EIB
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gt d2H o o5 AWESE EIB 19%kDal 7]%5e] Aeldom
24E GAE SolF ) otdlimulolei el dgAl HE ABE
E35lo] ofwnfole] 2] ZAlo] wE AEF AL B oo}yl ofuwnt
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F4 7 obdlwntole st Gl FEARW BH 8
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AE el 714 E of kgt

=2 7bs obdlmnlolg 2o 93 GME AAFTIHE FAAT 7] 9
3} cytosine deaminase(CD)¢} thimidine kinase(TK)¥} #& =x}4t
FARY FLFAE AFS FE8=  cytokine! tumor necrosis
factor(TNF)E T4 7bs oftlmnfolef 2ol gajsto] #7322 5o
ol gt Wreto]l AEFHa Y w3 GAE 5ol F4 7t o}
Hltewtel# =9l EIB 55kDa fx1k7F A& ofdlienfo] e =9 ¢hA
X ASS F7HA77) 918ke]l Al=E cisplatin £ 5-FU %9 &

dAE B8 FoARd 7] dGEHAN SAAR] dpsol i H3l

-

FAlel] ok AFEAE S FRE OAEILAL] o] o] FojAH o] 5

og Fetai AT MERA V5o AFAL W B8 FIA

ol
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o

olth olel e WA o, AERAE FES & Y bax FAAE W
dot= oftlmutol Y 28} taxols A Foste FAEIE RS

HE AEE Hd Agsa g

ofe|i=nlolej =9 7] Wd {2 AFQ] EIB 19kDae sk Al X1
AL oA A =M Bel-29F 971G 2 1 7)ol fAbeh ElA ¥

p53ell 93] fFEEHO A= AETALE AT mek AE ARt

ot

o AW, WM A, EE FYAY AR 3] FEHE AL

2 oAsl=d = EIB 19kDast Bel-27F 715402 e @
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U B3 @ v g, AAR A4 5 EIB 19kDa S Ae] 7]



sol A4 F4 7bs otdlxuielel ~+= EIB 19kDa 325 &
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4 b5 obdlmplelels BTk AZIAE BE EHA
Aspgow voles FA0 9% AX AR5e FANL 5 ASL
nastgh os Lo ol AnEe TP oW, ALAAE FE

gozA ATHYS =

AN

A= o] &k A=A
A 7bs ofulinrtolE] 2o o F AE sl gl

A} A4l 43S s EIB 19kDa 9 AL o] So] 93 UAZ

slolxgof 71 Wol 2olx 9= ddokA| 2= pacliaxel, cisplatin,

St 4 473k (alkylating agent) 2 #7 % = cisplatin® DNA
NA Faole&S GUIVR-CHE dAAA AE7}F AHES F+ gle

AR whEo] AW AL FollE doglowmM AE FAS Y
MEIAE FE3H. adriamycine topoisomerase2} DNAZ} &2
S 23 2342 PAstASL DNAY intercalator® 2ZHg3ato] Al
FAFE 28k, 5-FU«= AlZ#o A DNAZE P4 5= SA 7] #-&
o] nucleotide®] Aoy 2 7]Hko] ¥ = purine %+ pyrimidine

FAS Hasto 2 DNAFAH S A A 3= S AFA] (antimetabolite)

Ho] ATl A dlI520 o}uimnlo]a] A9} paclitaxel®] B gFolz oF



A} ol ohdlenoled s ER w@ebaldl o)a) fEEE AEDA
A FET T A, FTY BHE NAAZE F S Aol 3§
Ak e H o of# EIB 55kDa GAAT AL® £ EolF
2k} obElw-ulole} 9} EIB 55kDa ###t¢k EIB 19kDa 4 #7}

A ALH Y 5ol3 A oldlnlolg A5 o FUA} HE

il

o8] FHF9| 3dY¢AES EIB 55kDa A A A&w ofdmulo] e
v+ EIB 55kDa # E1B 19kDa 327t 2% AL" 524 7l% o}

dievpo] g 29k A WEFFoRN GAE s W 9 H

gFolel me Fgaste] AdeRE FHEuA B AvE AL
Ath ol FF S Tbs ohdlwnbolessl kAol @Rl



o A= % IH

L oA AlxF 2 Axulg

Ao AHEE AEFESS ATAFYE AEF(C33A), AY AEF
(A549), 7} AEF(Hep3B)9+ 293 AEF  Solm,
ATCC(American Type Culture Collection, Manassas, VA)o 4
Attt RE AEFES 10%° $EelEH(GIBCOBRL, Life
Tchnologies, Rockville, MD) =} A Al

ta
4

penicillin/streptomycin(GIBCOBRL)S  3¥3%3}+= Dulbecco’s modified
Eagle’s medium(GIBCOBRL) 2. & 5% CO.2] &4 3&}ol] 37C &= nj
F71oll Al et Tt

2. A &3 old:=ulo]ly 2~ Ad-AE1B559 Ad-AE1B19/55¢] A Ak
oldlx=nlol e} ~ 9] EIB 19kDa$ E1B 55kDa F#x7F =% 2

by
)

2
ftlo

otdlmnleleix E1 MEMHE Al#tstr] s, WA E1A #+d4

=

XA = & primer setE A2 ofd|wmwlo] ¥~ EIA MEW
Bl¢l pXCl(Micrpbix, Ontario, Canada)e &% DNAZ 3}
polymerase chain reaction (PCR)S F33st o, AAH¥E PCR AH=
S BamHIC® HAw3t & pCA149Bglll H9l cloning A17# pA
EIB19/55 E1 ME¥EE A&stdtt. 1gx EIB 55kDa 327k

o

dEd El AEWEE Azsr] 918, ofdlevtels s E1 F9 F
E1IB 55kDa #4d#xE XMdxo=z ALA7]7] Y3l El1A¢ EIB
19kDas ¥*3AZ 4 A= primerE A #8] pXC1(Micrpbix, Ontario,

Canada)& 5% DNAR &t PCRE F3to] vfolgf29 37 <



71D 343004 2270S ¥33k= PCR
Aol 19kb AAHES BamHIC = Hvhs ¥ Elo] 9hds] 224
pCA14¢] Bglll H¢°l cloning Al# pAEIB55 E1 MEWME S A2 &}
Ak AzE ZH7be] El AEWHE Xmnl A¢ass A F
Calle® A 2lgk E1 % E3 F+xdA7F A&E ofdlmnto] g2 wWE Q]
pTG-CMV ¢} &7 thad+ BJ51830] AZHIAA FAA AE Az

Eatin. ds Axdd

4

o Zt=v= DNAE A g& i Pacle
2 g ste] A3t A7l FH 293 Al EF9l lipofectamine(GIBCOBRL)

&3sto] PPy gste] Ad-AEIBS5SH Ad-AEIB19/55 o}t i=nto]
2] ~2 ST Ao A Zhzhe] ot wnfol ] A5 S 293 A X
T plaque assay@ H}o]# 9]

7M. ARSI =248 S fslA= CsCl gradient® & 53}
T’E‘_‘
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=2
>
of\
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=
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3. Cytopathic effect £4& 53 T4 AX A5 vn

UME FolA A opdlutol e 2ok kA FAEo] gk zhzt
of Az Aded BHEFod o3 AT A WItE Pl
sk, AA AFY MEFQ C33A9 QA Hg AlEFS AB49, 1
glar oA 7FFA EF2 Hep3BS5 S 24-well plateo] EF3Fa1 244 7F
% Ad-AE1B19/55 =+ Ad-AEIBS55(YKL-1) Hiole| =& 77z} 05, 1,
0.05 multiplicity of infection(MOI) 2.2 A ATt vlol2l = A F
24X 7kl Z+Zbel  HEES  paclitaxel(100, 50, 10, 5 1 nM),
adriamycin(1, 0.5, 0.1, 0.05, 0.01¢g), 5-FU10, 5, 1, 0.5, 0.1 pg), =+

cisplatin(10, 5, 1, 0.5, 0.1 pM)°o. = A sttt 7M4 @+ Fxe 3

oot



E1B19 d left genom e PAE1B55
| —a |

Ad left genome} PAE1B19/55

Homologous Recombination
AES3

/ /
b d1324BStBI (AE1/AE0) //// —

Fig. 1. Schematic representation of two E1B mutant adenoviruses,
Ad-AEIB55 and Ad-AE1B19/55. Ad-AE1B55 contains the normal
E1IA and E1B 19kDa, but is E1B 55kDa deleted; Ad-AE1B19/55
contains the normal EIA, but is E1B 19kDa and E1B 55kDa

deleted.
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SAZE A" wellol A MEAF] FRlEHE JES AEXES 1%
crystal violet(50% methanol) &= Ml A sFe] o}t wmnlo] 2] &
of AE A7 ALEstdes W olES HEFY S W =

s gAlE s waskgi,

4. MTT assayE 5% T4 AX dA4F "
YA FE SolF 44 ofdlmnfole] 2ok FeHAl A F
7y 7y o] oFM|E A3l W R Fo]d o A Ao W
sb7] flste], A AFd AMEFQ C33A9 AA HG AE

=
A549, 1831 QA A EZFTQ] Hep3BE S 24-well plated] 5

Al

Y
o

[

=l

o
ESA = I

o
-

L

I 24A17F & Ad-AEIB19/55 H+= Ad-AEIB55 ofd-vlold ~&

L

7} 05, 1, 0.05 MOI= AT violelx= 7hel & 2443l 2z}
o] M| ¥ 52 paclitaxel(b nM), adriamycin(0.01 gg), 5-FU(0.1 pg), %

cisplatin(l uyM)2o. 2 g stA . A A & 0, 3, 5, 7L #
MTT(3-(4, 5-dimethylthiazol-2yl)-2, 5-diphenyltetrazolium bromide,
2mg/ml) & 200 pwlA S plate wello]l H7bslo] 4 7k5¢r 37C &
=71l A REEAIZL 5 MTTell olaf 4elds AlxoA xvpd 24

s

A 10827 A% & microplate  reader(Molecular  Devices

Corporation, Sunnyvale, CA)E ©]&3}l 540 nmolA FH3E=E =4

sto] Al Adld AEES FAHSAY. Mxe] AEES 49

FAE ks ol &35t ol B2 WHo = ALseth

xg_gz_E(y) — }\E]EI‘LZQJ jcﬂ)& }\—]IJ-/J\— 'g'zl:% - 7]'12’_1_‘ }\—]IJ—/;\-— %#% X 100
TRV gxEe #i Ah F4E - 1E A2 §5E
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5. Hfol2j & AAkeFe] Bl W

Z}z}o] 3FQEAIZE obdl|mutol e ~e] HAleh Akl mA= FIS &
ol 7] $a|A], C33A AMEF Ad-AEIB19/55 %+ Ad-AEIB55 ©}H)|
wulolH AE 05 MOIZ #HEA7]aL 2447 % paclitaxel(5 nM),
adriamycin(0.01 gg), 5-FU(0.1 xg), B+ cisplatin(1 pM)S z}z} 7}

stk kAl Aw T 24, 48, 72 AlZkel miol@AE S5, 5
B1bo 7

A\

H Zv7re] oldwmmlol g~ F A4S limiting titration™

T

6. PI stainingS T3 AXuA #F

UAE SolA ofdimnfole] e} kA ShAlEol thgk Zhzbe] A
FIA eI HEFo WE AxE A WEtE vastr]
dtel C33A AELF, A549 AEF, Hep3B AIZF(1 x 10° cel)S 25T
culture flaskoll #F3FaL 24A17F & Ad-AEIB19/55 E&  Ad-A
E1B55(YKL-1)ule] & =& 05MOI, 1IMOIL, 0.05MOIZ #¥ Al#HG
nlolgj 2~ 7 24A1%F H  paclitaxel(b nM), adriamycin(0.05 rg),
5-FU(0.1 pg), cisplatin(l pM)<= FolatSith. vlolef 2= Al 2 ol
MEE 3F3te] PBSE AlH 3L 70%Ethanol® 4TCel Al 24A1F o]
A aAANAT, mATHAl BEubH PIG0kg/ul) 2t RNase &35 8o
1527 9EgA171 5 FACS #4& Aldsksith

&l
N

o
ol
r—lm

Rl

Y

7. TUNEL assayg &% A X 1A &

QHAIE So)a Ay obdmulol e ss) gebale] halEel via 27}
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o NEZIAL frEseE T} YT mE Ax As ¥sE vlust
7] §138ke], C33A(2 x 10" cell), A549(5 x 10" cell), ®+ Hep3B4 x
10° cell) M¥FZ chamber slidedl ®F3ti Ad-AEIB19/55 HE&
Ad-AEIB55 ofd|l:=vlolH =& 05, 1, 0.05 MOIZ Z}zt A AT
ol 2~ 7+ & 24A]7Fe] paclitaxel(5 nM), adriamycin(0.01 wxg),
5-FU(0.1 pg), =+ cisplatin(l pM)S A2 stal 24A1F Fof wiA &
A AskaL ApopTaq Kit(Intergen, Purchasw, NY)< ©]-83] TUNEL
assays Al @Al RE &R13t7] 93 peroxidaseet A7
aviding AF&3}e] diaminobenzidine(DAKO, Carpintaeria, CA)¥} ¥+
SN T AEEe] Ao R Wt Aol frow FRIEW 05%
methyl green® 2 10%7F GA3FaL cover glass® ILAAIA dv]7 o

2 A

8 AAN FEF 59 HAZF
AE 6~ 8 F AFE Frup$rol Eulo] 1x10709 2HEer AlE
F (C33AE 3} FAMe 5, E%Fe] 2717 ¢k 60 - 80 mm® AE A

Hoz A%

ol

< BEEAY T4 AV]= caliperg ol &ste] TYY A5 @5
4% F e 22 ’)=

(4= mm)* x 3 mm x 0523. 9] $4¥) = Mann-Whitney

o

2] F9 ot Tumor size(mm
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m. 23

1. ¥ 5o|&d 44 oldwnlolgfx2 Ad-AE1B55¢ Ad-A
E1B19/559] A4k
EIB 55kDa¢} E1B 19kDa ##dA7F A2 t2A 23 279 F%

Am

o] 24 oldlimulol#} =9l Ad-AEIB559 Ad-AE1B19/555 A%}
F, ol otdlkmtely A5 fFHAY El fHAe] FAS &2
&t7] 98] EIB 55kDa$} EIB 19kDa frd#-5e] thd 54 primer
et 247t o] &3] PCRE Faatth 1A Ag ok AlE <1 C33A
£ Ad-AE1B559 Ad-AE1B19/55¢F &4 Wiz o= Ad-AE1S 717}

10 MOIZ #HAAIZ F AEXZHE dto]ld s FHAE 28 245

rol

0

Fd DNAZ st zZ}7}9] E9] primer® PCR3le] $%3% PCR A&
of EA ofFe AV|E EASHATHFIg. 2A). Ad-AElotd|nfo] e 2~
2 9E MEAAE, Ad-AEL ofdl:=vlol 27t E1 FdA7F A&
o] gl BA BT ofdliuloleiro]lng ojud PCR e = A4
w2 gokow, Ad-AEIB19/55¢] 7%+ EIB 55kDa®t E1B 19kDa
AR A Ee] o] E1A 5ol4t=(479bp)ve] A=A, Ad-A
E1B55¢] 729+ E1A(479bp)¢t E1B 19kDa(429bp) A =fell o gk
PCR 4t&o] AAHAA T EIB 55kDa f+3#ke] A4 =2 EIB 55kDa
of thdt E5A primer setd]l 23 = PCR AbEo] AAHEA FSS

golgd 4= At (Fig. 2B).
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A

Ad—- WT
/4
|Ely| E1A-| EAB19 | E1B55 | |§/ Adenoviral genome H [E]
74

AE3

I BN B <— E1 region specific primer set
479bp 429bp 338bp

500bp=—
400bp—
300bp—

Fig. 2. A: The El1 region-specific primer sets corresponding to
E1A, E1B 19kDa, and E1B 55kDa are shown below the diagram of
El region of adenovirus genome, and each expected size of PCR
products 1is 479, 429 and 338 bp, respectively. B: PCR product
analysis of EIB mutant adenoviruses. Left marker(GIBCO,
Gaithers-burg, MD)is 1-kb DNA ladder. The presence of each

PCR product verified the presence of the gene deletion.
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2. TF% 5ol A4 oldlxulo]l# & Ad-AE1B55, Ad-AE1B19/55
o} A BEFA 3 AAE AT AsES vw AF

TG 5ol A4 obdlmutole] ot AShAS M EFo ol o3 FUF
dds AsEdE Aty g duidder, A3 o]&F of

Huevole ok Gl HY Folde WESAT. Hopol: A

o
0%

BN
i
o
B\
o,
]
4
X0,
rlr
=
—
ﬁ
ME
)
mlo
>
Q..
l>'
]
us)
(@]
o1
®
>
O..
l>'

Hep3B Alx5¢ 7% ztzF 05, 1, 28l 02 MOIZ A3
o] AEE 80%AE He= Al
nM=zZ A} & WH O Z adriamycin, 5-FU, cisplatin®] A4 5%

£ 217} 0.05¢g, 0.1pe, 1 pM=E Ab&E8te] Fof 38kl (Fig. 3).

paclitaxel®] A4 FozFe A

ke

o
o1

Ad-AEIB55 H+= Ad-AEIB19/55¢} &etAle] W& Fojo] o ¢
s AeadsE JFs7] fske], C33A, Ab49, 12|31 Hep3B Al
EITES Ude= Ad-AEIB19/55, Ad-AEIB55 Hiol# =& Z}7F (.5,
0.2, IMOIZ A ZT vpeld 2 A § 2443 Z42be] ME 5
< paclitaxel(100, 50, 10, 5, 1 nM), adriamycin(1, 0.5, 0.1, 0.05, 0.01
ug), 5>-FU10, 5, 1, 0.5, 0.1 ug), =+ cisplatin(10, 5, 1, 0.5, 0.1 pM)
o2 Ayste] Axze] AlE AEE v AT Fig. 494 B+
npel o] Ao AFE¥E C33A, A539, Hep3B AT EFolA &

PALE AUT A i FAAE AxF obvlwerbol e 2 Ad-A

E1B55, Ad-AE1B19/555 W -&F¢o] 3 A EF FoE gggdAe &
o] 7 el wel AlE A a37F SUFEE Fo] #EE o,
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A 120 120

C33A A549 120 Hep3B
100 100 100
80 80 80
60 60 60
40 40 40
20 20 20
0 0
1

1 100 1000 100 1000 ] 0.1 1 10 100 1000
Taxol (nM) Taxol (nM) Taxol (nM)
B 120 120 120
100 100 100
80 80 80
60 60 60
40 40 40
20 20 20
00 0.1 1 10 50 100 00 0.1 1 10 50 100 0D 0.1 1 10 50 100
Adriamycin(pa) Adriamycin(pg) Adriamycin(pa)

C 120 120 120

100 100 100
80 80 80
60 60 60
40 40 40
20 20 20

ot 0

1 10 50 100 1 10 50 100
5-FU(ng)

o

0.1 1 10 50
5-FU(ng)

D 120 120
100

100
80 80
60 60
40 40
20 20
0

1 10 50 100 1 10 50 100
clsnlatm(uM) cisplatin(uM)

5-FU(ng)

Fig. 3. Confirmation of ICsy of chmotherapeutic agents in vitro.
Monolayer of cancer cells was treated with paclitaxel at the range
of 1- 1000 nM (A), adriamycin at the range of 0.1-100 uxg (B),
5-FU at the range of 0.1-100 xg (C). or cisplatin at the range of
0.1-10 uM (D). MTT assay was performed to tally viable cells,

and results are the mean of triplicate experiments.
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Fig. 4. The in vitro oncolytic assays of replicating adenoviruses,
chemotherapeutic agents, or combination of adenovirus and
chemotherapeutic agents. A: monolayer of cancer cells was treated
with paclitaxel (lane 1), paclitaxel and Ad-AEIB55 (lane 2), or
paclitaxel and Ad-AE1B19/55 (lane 3) at the range of 1- 100 nM
of paclitaxel and at an MOI of 05 (C33A), 1 (A549), and 0.2
(Hep3B) of adenoviruses. B: monolayer of cancer cells was treated
wit adriamycin (lane 1), adriamycin and Ad-AE1B55 (lane 2), or
adriamycin and Ad-AE1B19/55 (lane 3) at the range of 0.01-1 pug
of adriamycin and an MOI of 0. 5(C33A), 1 (A549) and 0.2
(Hep3B) of adenoviruses. C: monolayer of cancer cells was treated
with 5-FU (lane 1), 5-FU and Ad-AE1B55 (lane 2), or 5-FU and
Ad-AE1B19/55 (lane 3) at the range of 0.1-10 g and an MOI of
05 (C33A), 1 (A549) and 0.2 (Hep3B) of adenoviruses. D:
monolayer of cancer cells was treated with cisplatin (lane 1),
cisplatin and Ad-AE1B55 (lane 2), or cisplatin and Ad-AE1B19/55
(lane 3) at the range of 0.1-10 pgg and an MOI of 05 (C33A), 1
(A549), and 0.2 (Hep3B). At the moment in which cells treated
with any treatment at the lowest concentration exhibited complete
cell lysis, cells on the plate were fixed and stained with crystal

violet. Representative results are shown.
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Fig. 5. Efficient cancer cell killing effect of combination therapy.
A: monolayer of cancer cells was treated with PBS (4), paclitaxel

(x), Ad-AE1B55 (), Ad-AE1B19/55 (&), Ad-AE1B55 plus
paclitaxel (%), or Ad-AE1B19/55 plus paclitaxel (@) at 5 nM of

paclitaxel and 05 (C33A), 1 (A549), and 0.2 (Hep3B) MOI of
adenoviruses. B: monolayer of cancer cells was treated with PBS

(@), adriamycin (x), Ad-AE1B55 (H), Ad-AE1B19/55 (A), Ad-A
E1B55 plus adriamycin (), or Ad-AE1B19/55 plus adriamycin (@)

at 5 nM of adriamycin and 0.5 (C33A), 1 (A549), and 0.2 (Hep3B)
MOI of adenoviruses. C: monolayer of cancer cells was treated

with PBS (@), 5-FU (x), Ad-AE1B55 (H), Ad-AE1B19/55 (&),
Ad-AE1B55 plus 5-FU (%), or Ad-AE1B19/55 plus 5-FU(@) at 5

nM of 5-FU and 05 (C33A), 1 (A549), and 0.2 (Hep3B) MOI of
adenoviruses. D: monolayer of cancer cells was treated with PBS

(@), cisplatin (x), Ad-AEIB55 (H), Ad-AE1B19/55 (&), Ad-A
E1B55 plus cisplatin (), or Ad-AE1B19/55 plus cisplatin (@) at 5

nM of cisplatin and 0.5 (C33A), 1 (A549), and 0.2 (Hep3B) MOI of
adenoviruses. MTT assay was performed to tally viable cells, and

results are the mean of triplicate experiments.
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Fig. 6. Comparative total virus production of adenovirus alone and

adenovirus with chemotherapetic agent. C33A cells were infected

with Ad-AE1B55 or Ad-AE1B19/55 adenovirus at an MOI of 0.5 for

24 hr, and subsequently cells were treated with paclitaxel at 5 nM

(A), adriamycin at 0.05 pg (B), 5-FU at 1 pg (C), or cisplatin at 0.

1 pM (D) for 24 hr. Each sample was then determined by limiting

titration assay in 293 cell. Data shown are representative results of

two independent experiments.

_25_



o] Pakso] 743 tHFig. 6D)

4. PI stainingS & TF 5ol &4 otdmutolg st I 4A
o] yE&Fdd g3 AE AL #F

ool ALg¥ Ad-AE1B19/553 Ad-AE1B55 o}t =nfo] 2] A7}
A o2 EIB 19kDa @ ol ojEX o2 AELIALE A sh=A,

ael3 FgAsh wtoldaE METe] HAS AT F5H AT 4
Foe FESEAE FAAN, ALTAL dejubd DNATE
49 Aoz AdsdHo] et subGiel S48 Pl 44E E@
FAZ BHS AR BFAGL T FR FF SolH 44 oy

wHlo] 2 225 C33A9F AH49, 18]al Hep3Bel Z+2F 05, 1, 18 i
0.05 MOI=Z A zglstar 24417+ 5 paclitaxel(5 nM), adriamycin(0.05
rg), 5-FU(0.1 pg), =% cisplatin(l uM)<= A&l stdch. kAl A g

& 29 vho A¥XE 343l subGy populatione] F7FE #F 3FA

o
Ak FANETY A5, AP o] fH EE AEFEONA AMEL
AMS fFE3Fe] subGy population®] Al F7FetE A gl
C33A AM3xEFo paclitaxeltte At 25, FAAE F subGy
population®] H]&o] S Bluste] Ao W3t A & v
W, Ad-AEIB55 %= Ad-AEIB19/55 ofdli=niole] 2o ofs] el
B °F 12%, 55%°] AMAEEC] subGi Al7]el Ha|dATh wEg
paclitaxel?+ Ad-AE1B55 ¥+= Ad-AE1B19/55 obd|i-vlolg] ~&5 W&
Fol 3 499 subGy population®] Z+Z} °oF 20%9} 60% = of vl :=u}
ojef ¢t FAAE dEoR A AFEHT =& HERE AEAE

_26_



FTESIATS ¢ F AAJY. ESH  adriamycin, 5-FU, 18l
ciaplatin’  ofdj=vloj =9} A WHEF S Aol FEHE

i
N)
N
N)

i

e

B

subGy population®] H|&0o] ofv|i=nlo]d ~9} AAE 717
get AgHtr d743% Z=71E 2. adriamycing A 83 A$, Ad-A
EIB55 *+= Ad-AE1B19/559 ol ¥l C33A AlZF¢ 4F Z
7ok 11%9F 54%9]  MEEC] subGy A7l EaEiglded,
adriamycing $H7 HEFAS A= 747 12%9F 55%e AXE
o] subGy Al7lel &3l At 5-FUS &3 4%, Ad-AE1B55 T
Ad-AE1B19/55& @50 ® Aejgh 9o Z42b oF 4% 16%°] A=
E9] subGy Al71el Ealden, 5-FUS A W85 9o
Zy7y 6% 175%9 MEE°] subGy Al7]o & A At} cisplatins:
83 7%, Ad-AEIB55 E£+E Ad-AEIB19/55S w@&Eo 2 A3 7
Qo Z+zZ+ oF 12%9} 55%9] AEE0] subGy A7l Sa e,
cisplating 7 ®W&FAe F-ol= 47 oF 14% 9 62%°] NEE
o] subGi Al71el &3t olelst A3 52 A549%F Hep3Bol 745
M & Hl=e Yoz el

oY e ABEL Bl Y Sold M4 ofumutold s

=
=

749 EIB 19kDa w92 S dtaslx] ¢k Ad-A
E1B19/55°] <& 7l S w7} E1B 19kDa w @S & st
o)z ofdlw=nlo] 8] ¢ Ad-AEIB559] 93] ZE=EAS w 1Tl A

_27_



Taxol Taxol
+Ad-AE1B55  +Ad-AE1B19/

A ) +) Taxol Ad-AE1B55 Ad-E1B19/55 55
s - g = g g g 8
C3A : : : : H :
i H g £ i i
310, 84 66.30 bt e IR | 331148 8l 54.20| Sgitwi19.0%m  STigs5.04
1000 “ 100 i = 1000 0 1000 ° 1000
Fl2A FL2A FL2A - FL2A . A2 . L2,
A549 Z : g : i :
o Jha A 59.08 4 Jlasgs i I Ve M Jes | - Msao
g g 3 e e &
Hep3B
§ = A3.77 i o n22.62 § il 6.06 H b . 5.57 § i 41116 H = 6.20 H = 1157
F2h e ALz ey 2 FL2A L R2A s m?&‘ #0100 FL2A L FL2A e
Adriamycin Adriamycin
B () O Adriamycin BM—AE1555 ;}d- +AG—AE1855 + Ad—AE1B19/55
E g 8 8 E g 5
H 8 8 8 8 3 8
i @ i g i i
CA S Shaesso | SEHA g, SHiias | SN sac9| S 1207 ST 559
} ™ b 000 7 S 7 " 7 o LA T o
5 : 8 3 :
18 28 28 18 13 12 28
As49 ik b fe6tes | Bl esef] el 490 I 1348 Jeifonie | ey o167
b 1000 ° 1000 ° 1000 L 1000 = 0 1000 1000 ° 1000
FL2-A FL24 FL2A Fl2A FL2-A, FL2-A FL2-4
8 Q var) =M —v g
& &
HepSBg = fo77 § =l 22,62 i b, 5 j A \5.57 i {116 L i Hd 12,14
=
N 1000 o 1000 0 i 1000 e 1000 mg,u "800 1000 i 1000 i 1000
C 5FU 5FU
- (+ 5FU Ad-AE1B55 Ad-E1B19/55 +Ad-AE1B55 +Ad-AE1B55
C33A - = b . ] -
b i N i i 5 i
i 2 =) s =] G2 ={=y &4, - N~ 1279 = F.ﬁ;ﬁz‘i‘\ et ’
S N W o Y I 1 =
As49 o fleze | B geo7 | K ':J\?;T £, 600 | XL test| Ll ses
BT R T R L R I N AN i
8 — % B g 8
Hep3l§ = A3-77 § o p22.62 § I A6.76 § = 557 5 b 11116 § b= | 6.42 § -, 12.16

A2

_28_

1000

-
Tow 0200 400 600 600 1000
24 F24 FL2A



D cisplatin cisplatin

) I clsplatin Ad-AE1B55 Ad-E1B19/55 +Ad-AE1B55  + Ad-AE1B19/55
g = g = 2 g g g B
8 g 8 g 8 8 g
C33A s ] s 18 13 18 32
3 i 38 5 38 3 2 |
ug }—M‘ 10 83 66.30 Sy 191 éﬁ b 11.48 SE 54.29 & i 14.65 85‘ ‘61 .06 |
aesec I ssu Bueur B s B ewec Scipwas B agwar
A 2.5 > 61.63 ; 3 2 s gg 3 4281
4 [ 3 s o SIS0 sl 1348 | 8 Sl 1z & :
0 1000 0 1000 < 1000 ° 0 1000 ° 0 1000 3 ) 1000 °T [ 1000
8. s 8 ), g 8 st} 2 e 2 8
& & & & &
Hep3B
§ W 3.77 § | 22.62 5 }-—m( 5.64 § i_ml 5.57 g 4 11.16 5 }.—m( 6.60 ,E I—MJ 14.85
F2-4 1o FL2A oy FL24 L FL2A . 2 “F”LZA o FL24 1 L2 e

Fig. 7. Efficient induction of apoptosis of combination therapy (I).
A At 48 hr after cells were treated without (=) or with 1 pM of
CPT (+), chemotherapeutic agent A, paclitaxel at 5 nM, B;
adriamycin at 0.05 pg, C; 5-Fu at 0.1 g, D; cisplatin at 1 pM),
Ad-AE1B55, Ad-AE1B19/55, Ad-AE1B55 plus chemotherapeutic agent,
or Ad-AE1B55 plus chemotherapeutic agent at an MOI of 05
(C33A), 1 (A549), and 0.05 (Hep3B) of adenoviruses, apoptotic cells

were detected by PI staining.
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Fig. 8. Efficient induction of apoptosis of combination therapy (II).
A: At 48 hr after cells were treated without (=) or with 1 uM of
CPT (+), chemotherapeutic agent A, paclitaxel at 5 nM, B;
adriamycin at 0.05 pg, C; 5-Fu at 01 pg D; cisplatin at 1 pM),
Ad-AE1B55, Ad-AE1B19/55, Ad-AE1B55 plus chemotherapeutic agent,
or Ad-AE1B55 plus chemotherapeutic agent at an MOI of 05
(C33A), 1 (A549), and 0.05 (Hep3B) of adenoviruses, apoptotic cells
were detected by TUNEL assay.
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Fig. 9. C33A xenografts in nude mice were treated with
intratumoral injection of taxol alone, Ad-AE1B19/55 alone, Ad-A
E1B55 alone, Ad-AE1B19/55 plus taxol, or Ad-AE1B55 plus taxol.
Tumor growth was monitored on a 2- to 3-day interval. Data
points represent the mean £ SE of the tumor size in each group at

the indicated time points (n=6).
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Abstract

Anti-tumor Effect of E1 B-mutant Replication Competent

Adenovirus Combined with Chemotherapeutic agent

A-Rum Yoon
Departmenet of Medical Science

The Graduate School, Yonsei University

(Directed by Professor chea-Ok Yun)

Gene attenuated replication competent adenoviruses are
being developed as novel anti-tumor therapeutics. Clinical trials
with the ?E1B55 (E1B 55kDa-deleted) adenovirus in combination
with a chemotherapeutic agent, taxol, have demonstrated a
synergistically lethal effect. All replicating adenoviruses used in
combination therapy have their EI1BI9 gene in tact. Because the
E1B19 protein is an anti-apoptotic agent, adenoviruses retaining
their EIBI19 gene may cause a possible anti-apoptotic effect
contrary to the apoptotic effect of taxol diminishing the overall
potency of the combinatorial therapy.

In this study, we investigated the possibility of enhanced
oncolytic and replication ability of combining EIB19-mutant

adenoviruses (Ad-?E1B19/55) with taxol. In such a strategy, cell
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death caused by the E1B19-mutant adenoviruses and the apoptotic
effect caused by taxol will combine for an overall synergy effect
in Kkilling cancer cells. The in vitro efficacy of adenovirus and
taxol has been evaluated by the CPE assay and MTT assay. Our
results show that the degree of cytopathic effect of Ad-AE1B19/55
was higher than that of Ad-AE1B55. Furthermore, compared with
a virus-only treatment, an enhanced cytopathic effect was shown
when the two factors were applied together. Our results from PI
staining and TUNEL assay also demonstrated that the Ad-A
E1B19/55 infected cells or taxol treated cells cause greater
induction of apoptosis compared to Ad-AE1B55 infected cells or
virus—only infected cells. The synergy effect of this combinatorial
therapy has also been verified through an in vivo study.

Taken together, the EIB19kDa-deleted (Ad-AE1B19/55)
replication competent adenovirus may serve as an enhanced vector
for anti-cancer gene therapy, especially when applied in
combination with apoptotic chemotherapeutic agents such as taxol.

Key Word : oncolytic adenovirus, chemotherapeutic agent,

combination therapy
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