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= Abstract =
The Effect of IxBa-SR Gene Transfer on the Sensitivity of
Human Lung Cancer Cell Lines to Cisplatin and Paclitaxel
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Young Whan Kim, M.D., Sung Koo Han, M.D., Young-Soo Shim, M.D.,
and Choon-Taek Lee, M.D.

Department of Internal Medicine, Seoul National University College of Medicine,
and Lung Institute Medical Research Center, Seoul National University, Seoul, Korea

Background : Some chemotherapeutic drugs induce NF-4B activation by degrading the IxBe protein in cancer
cells which contributes to anticancer drug resistance. We hypothesized that inhibiting l¥Ber degradation would
block NF-«B activation and result in increased tumor cell mortality in response to chemotherapy.

Methods : The “superrepressor” form of the NF-4B inhibitor was transferred by an adenoviral vector (Ad-Ix
Ba-SR) to the human lung cancer cell lines (NCI H157 and NCI H460). With a MTT assay, the level of sensiti-
zation to cisplatin and paclitaxel were measured. To confirm the mechanism, an EMSA and Annexin V assay

were performed.
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Results : EMSA showed that IxBa-SR effectively blocked the NF-4B activation induced by cisplatin. Trans-

duction with Ad-I«Ba-SR resulted in an increased sensitivity of the lung cancer cell lines to cisplatin and

pachtaxel by a factor of 2~3 in terms of IC;. Annexin-V analysis suggests that this increment in
* chemosensitivity to cisplatin probably occurs through the induction of apoptosis.

Conclusion : The blockade of chemotherapeutics induced NF-4B activation by inducing Ad-I«Be-SR, in-

creased apoptosis and increasing the chemosensitivity of the lung cancer cell lines tested, subsequently. Gene

transfer of [kBa-SR appears to be a new therapeutic strategy of chemosensitization in lung cancer. (Tuberculo-

sis and Respiratory Diseases 2001, 51 : 122-134)

Key words : Lung cancer, NF-«B, [xBg, adenovirus, cisplatin, paclitaxel, chemosensitization.
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2 A ZZ=A] NF-4BZ2] subunit?l

o] FrlEe] ks Bavt glem!, NF-
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Lol ZFa 3 AARIAR SRIEHA Tio] AZE
o] ght}. A1 dejol A NF-,B&= A28 ol A
IkBete= @ ds) Agtslo] EAjsta glom® Alxrt
NF-«BE &43lsl= A=< ) 99 [«kBa kinase
o] oJsle] 1xkBaee] 32WH3 36WHe] serine residue”}
AAtels] 1Y, QakskE [kBael proteasomed] 93}
o ZA] Badrl. IkBag B3l 23 AH-2=9%
NF-¢B& Al 23 Y2 o]&ste Fo| f22t¢] pro-
moter regiond] Ao =M A FHAe] AALE
Sl 1= A

[kBe'= NF-4B2] 84§ fdshs ofd A=) <
M= FA] B =lo] NF-«B7} &43=v [kBe &
AR A 7t =3 promotor regiondl] «BE <&
T e S KL oM A2 YE Sl
NF-«Bell 23] 1«kBae] $do] 2= Fdd kB
a AEF Wellxl NF-«Bet 238l NF-¢Be| &
g RIS w3 459 kBas A2 Y2 o
$3led promotor regionoll Agslal Q= sk
NF-«B& A| A3l &4dslsl NF-¢Be] &50] g4
Ho g Ydolues - [kBe @ EE N-
terminal¥-9]o]] serine residue’}& 714 Jom 1
¥Ba= 32913} 36 olu]i=Ald]l serine residueE
74A AL 9la EdHolo) 2] serineo] 1AHslE|R] &
= alanine®.z X9 [¢Be mutanty proteaso-
meo]| ¥3|5A] i A& NF-«Bel Zggo=A
A&H oz NF-¢Be] 848 A&sle] super-re-
pressor = £t}
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NF-xBS} 99HA 3% AmAel thef At gl
AEo] v}, #He] macrophage} fibroblast, 9
7¥9} fibroblaste} lymphoma cell line, bladder
carcinoma cell lineg ©]8&3F A&o|r] super-re-
pressor mutant [kBa®] 49le 2 NF-¢Be] &AL
A 3ld apoptosisel] g A FEFCHON
w8, TNF-¢ol| 2§ apoptosise] A3e Hol:=
human fibrosarcoma A X 39 super-repressor
[kBag LEAIA NF-4Be] 84& AAAAE o o]
A ZFGA TNF-eol 93 apoptosis7t F7}shd,
apoptosisE -F%3l= ionizing radiationo]\} e+
X EA%l daunorubicin®] E3% GA] = 5o] NF
-kB7} apoptosisoll thgt Agel] 9&g sy F3
Eig- A =

HPA EF] AT 2 Aol Sl ot
o] Agzell Yolx Mze A7 E F ok 4=
ot 2 AT A= B AN EH S Al 2322 NCI H157,
NCI H460 A 3E3¢]] 2]%-o)lA] super-repressor mu-
tant 1kBe -F8AA}& adenovirusE o] &3le] A4ls}
o] NF-¢Be] €4& JAsi9e o AQMNEFI) &
A A& Aol FrtEEAE s

chat B
1. o7 x2

HgA 23 NCI H157, NCI H460& o= =8} <
T2 (NCI) 9] Frederic J. Kaye vlAl2EE] #|zut
kL, IkBes 323} 36¥¢] serineo] alanine® &
X)¢kel  super-repressor IkBa(IkBe-SR)Z u]=
North Carolina tjgte} Albert S Baldwinilg=ol] |
AFEekom, adenoviral shuttle vectore] AH]3t
Ad-I¢Ba-SRE TE0] AMg-S e

2. M=l

Ao A3 HodA £33 NCI H157, NCI H460&

10% $-El¥X, penicillin (30ug/ml), streptomy-
cin(50.z/ml)o] 38 RPMI 1640 0|23 37°C,
5% CO, incubatoro| A 8f o}siict.

3. Ad-IBa-SR2| M=%

IxBa-SR cDNA7} 4Hl=lo] 9l pCMV4-1xBa-
SR 2} adenoviral shuttle vector pAC-CMVpLpA
& BamHI#} HindllI2 zZ}7} 242 ¥ 1% agarose
gelo| A A7]9E3le] I«kBe-SR cDNA<®} pAC-
CMVpLpAE #2381, ©|& T4 ligaseE ©]&-3t
o 16°CoA 238 T E.coli DH5e0l 415} ui
&1t A4 colonyellA plasmid& #&)3id 1
©|& BamHI#} Hindlll2 Zg} pAC-CMV-IxBa-
SRe] 2415 Hskgc.

0]%& pAC-CMV-SR-1kBae}t pIM17& 2934 %
o] calcium phosphate®}o g Eut o]QJA|HTHA
1% Seigdo] 3k RPMI 164002 2934 £ &
2~352 wjgsld FAAAEEE & Ad-IkBo-
SR7} AAd=]o] oo ot MESA E7L 7= A
& #FEPa, AEs5gdol AFE plated] MEE
freezing/thawing & 3l £33t & o] Al gl
d4 DNAE Hz|sled DNAG7IHEE £A4351e &
A8t 1kBed] A4 anti-lkBe antibody
(Santa Cruz Biotechnology, Santa Cruz, CA,
USA)E 0|83l Western blot-& Al le] &5t
Aot

4. Adenovirus2| M[=ELH o[g](transduction)

NCI H157, NCI H460 #HUHEFE trypsinAz]
F WG A MEE 223l 96well plated]
BF8903 Ad-1kBae-SR, AdLacZ$& 20moiz} &
Al RPMId| 8ldsle] Al §lof T B F 14
et Ul F Sde AASIE g wiAE e
Th 5% CO,, 37°C B G710 48A17HE<t vl &3t
At
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5. getdlel Fof

Cisplatin(Sigma, St Louis, MO), paclitaxel(Sig-
ma, St Louis, MO)$& AMHE319 o™ cisplating 3}
B A2 HeolA paclitaxel - 4°ColA WA B
#sigom cisplating 0, 0.3, 1, 3, 10, 30ug/ml,
paclitaxel2 0, 0.03, 0.1, 0.3, 1, 3pg/ml7} H5&
b w2 gAElal 5% o) skekAs, 37C Wl
71941 72A1 753 vl FBlsd T

6. MTT assay

Phosphate Buffered Salined] #% ¥%7} 5mg/
ml7 HEE Q] MTTENE 2ume] filterdo] o
HBAA HFAD F, 96well platee] 7 welld
MTT%%E7} 0.5mg/ml7} {52 Hrlskgu).

37CAA 4x17Y5<Qt incubation 3 & B gkels
A78k2 100% DMSO 50,4& #7bsed 590nmo]
#] ELISA #=7]2 F3tdwg Ao}

7. Western 244t

AE el & 98 Whole Lysis Buffer(0.1%
Nonidet P40, 5mM EDTA, 50mM Tris, pH 7.5~
8.0, 250 mM NaCl, 50mM NaF)Z %3 &
bicinchoninic acidjog o Fr2 Z=Asigch,
30uge} TS 10% SDS-PAGE=Z #Ar|d9%sin
Nitrocellulose membraneo® o]FAlAL}. 5%
skim-milke] 1:10002.2 2413} rabbit polyclonal
anti-p65 antibody (Santa Cruz Biotechnology,
Santa Cruz, CA, USA) v} rabbit polyclonal anti~
I«Ba-antibody & membrane®} 4.&d]A] W) whe
Azl & PBS2 1584 3¥W AEsiEt. Mem-
brane& 5% skim-milke] 1:200002 3FHA3
goat-anti-rabbit HRP-coated antibody (Jackson
ImmunoResearch, West Grove, PA, USA)=Z 14
7t F¢t vheA7l & PBSE 1684 39 AF sl

ECL kit o]-88] @A},

8. EMSA

&% duldl 10pg8 NF-«B consensus bind-
ing site® 7}2 ¥P-labeled oligonucleotide probe
(5"-AGT TGA GGG GAC TTT CCC AGG C-
3¢ @4 binding buffer(4% glycerol, 1mM
MgCl,, 0.5mM EDTA, 0.5mL DTT, 50mM NaCl,
10mM Tris-HCI(pH7.5) poly(dI-dC) poly(dI-
dC))oll A 2087t A0 ¥kg-A1ZITh

A7l £8EES 4% non denaturing polyacryl-
amide gelof|A 7|9 F3 & -70CHAA At
oh

9. Annexin-V assay

NCI H157, NCI H460 #I$HZFE 100mm uiF
Al B33la1 Ad-1IkBe-SR && AdLacZz 7
A7l TS 24417t Z- cisplatin® 2 A3 & A%
s Baslgon AESF7E 11097 J9== %
Holl golr] d4ldel & MEE FAxz A
L A3 annexin V2 propidium lodide & o]
FA7]a W ZE AejolA] 3027t KA ¢

Flow cytometry(Becton DickinsonA}, Son
Jose, CA) = A&},

I

o~z

10. SAHIAE]

NCI H157, NCI H460 #9259 Cisplatin %
paclitaxel?t Foigt o, A9t A AdLacZ&
2ojg 3, A9 7 Ad-1kBae-SR Fol3t A}
o]9] IC;;#3Z one-way analysis of variance
(ANOVA) 2 BAsigom Al & Alold] 23t A}
o7} & Al Tukeyoz tEunE 319
I, p<0.05¢] A¢E TAHLE fofd Aor B

o)
AR
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2 1

1. Bl&MIZED MIZT NCI H157, NCI H4800i|A]
Adenoviral vectorg& 0|28} IkBa-SR2| |HX}
ol &8

NCI H157, NCI H4604| %9l A-galactosidase?}
coding®l adenovirus vector(AdLacZ) & ¢}dA7)
% Bgalactosidase@4-g 3lo] 582 Yolugtul
20moi (multiplicity of infection) 2 adenovirus&
FE o) 90% o) e] Al £ 7} F-galactosidased Wt
#atct.

I«kBa-SR7} coding® Ad-I«Be-SRE 20mois
& 3 484171 Fofl 14Beel thsled Western blot-g
8isle] erolE ity I«Be-SR7} ojyE HlEE o
Azl vl ufg- B o] IkBa wo] W
Fes ¢ T UGH(Fig. 1).

e

=

SN

Izl

o

2. Ad-l«Ba-SR<| ojgloll 2|3t NF-«B o] 4b3]
2kaF (EMSA)

NCI H1574| 2500l 242k AdLacZ 20moi %, Ad

-IkBe-SR 20moi ©%, AdLacZ 20moioldl %
cisplatin 3 #g/ml, Ad-IxBe-SR 20moi ©]¢] %

NCI H460 NCI H157

1 2 3 4

1,3: Ad-LacZ, 2,4: Ad-IxBo SR

Fig. 1. Overexpression of exogenous [xBe-SR.
NCI H157 and NCI H460 cells were in-
fected with AdLacZ or Ad-I¢Be-SR at
20moi. Forty eight hours after infection,
whole cell extracts were separated by 10
% SDS-PAGE and transferred to nitro-
cellulose membranes, and IkBg was de-
tected by rabbit polyclonal IxBe anti-
body.

cisplatin 3ug/mlg Fo¢ & WL FEsl
NF-¢Bd] t)3t EMSAE Aaisldr}. gl vlo]3A
9l AdLacZ 20moig ©]¢Js ¥ cisplatin 3ug/ml
£ 58 FoAe U2 NF-«Be olgo] oy
1}, Ad-I¢Be-SRE& ©|9] ¥ cisplating 8
djAE NF-¢Be] 3 o]Fsle] EAssE 7o) o
AH] d&g & 5 AATHFig. 2).

3. Ad-1iBe-SRe| o|glo] NCI H157, NCI H4602
getdl Z=Mdojl n[xl= 22

249 Ad-IxBe-SR¢} AdLacZ 20mois @=o=
AEAl HE el wAE F%E 2 2 NC
H157, NCI H460 M ¥o] 2FA F F5Fo
adenovirus g = AlE AR #98 Hals
Hdo7AE Bt (Fig. 3).

p65/p50

pS0/p30

a b ¢ d
Fig. 2. EMSA showed NF-«B activation by cispla-
tin that was effectively blocked by Ad-I«B
SR in NCI H157 cancer cell lines.
Cells were treated with AdlLacZ alone(a)
or with cisplatin (Ad-LacZ/cispla-tin)(c),
aden-ovirus-IkBe SR alone(b) or with
cisplatin{Ad-IxBe SR/cisplatin)(d). The
EMSA of nuclear protein extracts of NCI
H157 cells shows the activation of NF-£B
(p65/p50){c lane) However, pretreatment
with Ad-I«Ba SR completely inhibited the
activation of NF-x£B(p65/p50)(d lane).
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100

40

Cell viability (% control)
o
O
|
[

Control

O NCI-H157

Ad-LacZ

Ad-lkBa SR
B NCI-H460

Fig. 3. Effects of adenovirus infection on the cell viability.
Cell viabilities of non-infected, Ad-LacZ-infected, and Ad-1¥kBe-SR-infected NCI H157
and NCI H460 cells were evaluated by MTT assay after 5days of incubation. Data are
shown as mean percentage of control+standard deviation. No significant differences
were found between parental{non-infected), Ad-LacZ infected and Ad-I«xBa SR infected

cell lines.

thg Ad-IkBe-SR$} AdLacZ 20moi& 2zt
NCI H157, NCI H460 M¥o] 794171 & cispla-
tin, pachtaxel® =¥ E A3l £ cisplatin,
Be-SRe} Fal7} geHAlo) i NCI H157, NCI
HA60H A T30 7Hdol) o 43S pX)=x)
grolr.gitl,

Cisplatin®} paclitaxele} 34 2o 58 T5l)
Azl 4 FRER T2 FF NEE wjos &,
AE AEE(AGAE FA & MEe 558
10002 sjo] 7+ o] oA Fojg N2 5%
g AuF oz A S HS o cisplating] 74
= 0~30ug/ml, paclitaxele] 9= 0~3ug/mlg]

A7 A s Weede & 5 ATH(Fig. 4).
thgo®, IkBa-SRe| Fi7t gAAl] et 7
e ol= ®] oJBE MTT assayE 0]&3 ICye
Aeer waslgrt. Cisplating] A% NCI
H157914] th==i (virus A2l <Fet A £5) 9] 1Cso
o] Ad-1xBa-SR3elE ¢ g HdMEF A= 11.3
mz/ml ©)gler}, 20moiE Ad-1xkBe-SR transduc-
tiong & FME IC,0] S.dpg/mlz Hopd
cisplatine] Wi 7pde] oF 2uid % F71ete uE
sigdonl ol EAFCE {3 AHolg HIYH.
AdLacZE 20moi& transductiondt A= ICs
ol 9.7ug/ml2 cisplatingt A3 &3 414 Fo
e grolth, NCI H4600 M= dh2de A%
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~C— Cisplatin -~ Paclitaxel
100 100
. 80 80
g g
g 60 s 60
> = .
3 40 2 w04
3 3 l
© 20 20
0 0 ‘ % : : s .
0 0.1 0.3 1 3 10
pg/ml pg/ml

Fig. 4. Dose-dependent effects of cisplatin and paclitaxel on the cell viability of NCI H157.
NCI H157 cells were treated with cisplatin(0, 0.3, 1, 3, 10, 30 4g/ml) and paclitaxel(0, 0.1, 0.3, 1,
3, 10pg/ml) for 72hours. Cell viability was evaluated by MTT assay. We can deduce the ranges

of concentrations of cisplatin and paclitaxel from these data. Data are shown as mean +standard
deviation.

—4—CDDP —B-Ad-lacZ+CDDP —&—Ad-IkBa+CDDP ~4—CDDP —#—Ad-lacZ+CDDP —&—Ad-1kBa+CDDP

Cell viability(%)
Cell viability (%)

0 } t } } —
0 0.3 1 3 10 30
pg/ml pg/ml
L NCI H157 + Cisplatin NCI H460 + Cisplatin

F

g. 5. Effects of adenovirus-I¢Be-SR transduction on sensitivity of lung cancer cell line to
cisplatin.
NCI H157 and NCI H460 cells were infected with Ad-LacZ or Ad-IkBe-SR at 20moi for
48hours and then incubated with various doses of cisplatin(0, 0.3, 1, 3, 10, 30zg/ml) for
72hours. Cell viability was evaluated by MTT assay. Data are shown as mean percent-
age of control £standard deviation. IC;, of Ad-IxBa-SR transduced NCI H157 and NCI
H460 was significantly lower than those of others(p<0.05).

cisplatin®] 1Cs¢] 7.1pg/mloX Ad-IkBe-SRE& F7Vee BRI eH ol BAHOE FoE Alo]
20moiZ transductiond} g W& 2.4pg/mlz 7+ £ 393, AdLacZE 20moi® transductiondl o+
2%e B cisplatine]] tia 7Ado] of 3uiF= JM+= IC50) 6.5ug/mlE L1} cisplatin®t 3] %]t
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——Paclitaxel{PTX) —W—Ad-LacZ+PTX —a—Ad-lkBa+PTX
2
2
3
3
0 f } }
0 0.03 0.1 0.3 1 3
Hg/ml
NCI H157+Paclitaxel

~—Paclitaxel(PTX) —#—Ad-LacZ+PTX —A~Ad-kBatPTX
100

Cell viability(%)

80 1
60 1
40 1

20 1

0 s i % i
003 01

ng/ml

NCI H460+Paclitaxel

Fig.
paclitaxel.

8. Effects of adenovirus-IxBe-SR transduction on sensitivity of lung cancer cell line to

NCI H157 and NCI H460 cells were infected with Ad-LacZ or Ad-1¥Ba-SR at 20moi for
48hours and then incubated with various doses of paclitaxel(0, 0.03, 0.1, 0.3, 1, 3ug/ml)
for 72hours. Cell viability was evaluated by MTT assay. Data are shown as mean per-
centage of control standard deviation. ICs, of Ad-I#Be-SR transduced NCI H157/NCI
H460 was significantly lower than those of others(p<0.05).

3 ¥ zo]7} gisith(Fig. 5).

Paclitaxel®] 7-9-= NCI H1579)| 4 tiz729] IC;,
o] 3.0ug/mlo|A] adenovirus-I¢kBe-SRE& 20moiz
transductiondt oAl 1.6 g/ mlE wobd pacli-
taxelo| ¥t Aol 94 2R ZUIHE B
SRS ol BAAHLE {93 xolg rRYowH,
AdLacZE 20moiE transductiondt 7oA 1Cs,
o] 2.9ug/mlojglth. NCI H460& tia2F<& pachi-
taxel®] ICy0] 2.5ug/mlolgl o}7]d Ad-1xBe-
SR& 20moi# transductiondt & paclitaxelS

2% A9 1C50) 1.2ug/mlE skold paclitaxel
of W Aol 20AE Zvhete DAL
AdLacZg HAF Aol ICu0) 2.3ug/mlz

paclitaxel®] 7-9-2} ¥ zje}7} g11ch(Fig. 6).

4. Ad-lIxBa-SR2| ojgieg ¢Igt NCI H157, NCI
HA4602] Setxloll chgh Zdef Schet

apoptosise}e| oigid

Ad-IkBa-SR 2] o]gjoz <lafa] AgAzse] gt

Aol ek 754de] FhE Aol #A apoptosisE
Z7MF o Jt:f} j‘ﬂﬂ% gelsp] HEH Annexin

-V assay &
A% BEA] %‘”% <, cisplatin 3ug/mlE A xS
#, AdLacZ 20moi ©]9J%*, AdLacZ 20mot °]¢]
% cisplatin 34g/mlE HAT T, Ad-IkBe-SR
20moi ©]s, Ad-I«Be-SR 20moi o]¢] %
atin 3pg/mlE AA & Folrl 212t flow cytometry
Z apoptosisF T &9l & £ A3}, cisplatin®t &
23t #3} AdLacZ ©]¢] % cisplating 3|8} o]
A} apoptosis & Q18 Al EEE o] dAe] 21%, 20%
2 FAslg o), Ad-IkBa-SR ©]9]
A7 oA 26% 5 A3 FEEA5E apoptosis
o] ZoE nAFYrk(Fig. 7).

cispl

Z cisplating

_Tl_ }

!

2ol oPA| o) AL Aaze] Aot el &
A fHxEe] 2448 Ed¥e] BAB =N
friddchs As7h ol Fol k. Hzol BHZ oA
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0

10 10!

Fig. 7. Annexin-V assay of NCI H460 cells.

1

0% 10' 10
A

(E: Ad-IxkBo: 9.6%)

10° 10 T10% 10’
AV

(B: CDDP: 21.1%)D: Ad-LacZ+CDDP: 20.9%)(F: Ad-1xBa+CDDP: 25.9%)

(%: fraction of RLQ, early apoptotic)

NCI H460 cells were treated with none(a), cisplatin 3zg/ml(b), AdLacZ 20moi(c),
AdLacZ 20moi with cisplatin 34g/ml(d), Ad-IkBe-SR 20moi(e), and Ad-1xBa-SR 20moi
with cisplatin 3gg/ml(f). Right lower quadrant portion of the graph denotes the early
apoptotic portion. There is more considerable increase of the early apoptotic portion be-
tween the ‘¢’(9.6%) and ‘1°(25.9%) than ‘a’(9.1%) and ‘b’(21.1%) or ‘¢’(13.6%) and ‘d’
(20.9% ). This result implies that the increase of chemosensitivity is probably through the

enhancement of apoptosis.

= w47 B, Al F719) 24, T34 Wy 29
F Hlol2|2E | EF nlojg| 20 F4] T FAEY
8% 92L& FY3 e AoE T FHI
So]A ool WA @ A|¥9] apoptosisol] T3t WA
= Fa3 ¥ k= Aoz gHR
NF-4B p65/Rel A 227} 1= mices] WA17)
Yol 913 apoptosis7t LA 7 ATl AL

£5)= 2o k45 (daunorubicin, etoposide, vin-
cristine) 3 HIAMA X871 E%AM| 9] apoptosisE
fastozn e Ui, TWES £
apoptosiso] & AL Fslo] FU R HAES
EOJEPB. Az Y XFA<] etoposideE Foi3}

W NF-¢Be] g4jo] doji}m!®%, daunorubicing]
glol x5 g7} NF-¢Be] 848 A9 L o £
7hE AT

£ A7 E vaAEE gl i3t FAREA] L
A3l oAl diE yigel r1deg e NF
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-kBe] 84& I«kBaeo) Ajlog oAr7|aL o]z ¢l
& LAl dig HA 2T g o] FrkeheA
e} ol2idt #Ate] apoptosise] Sl 2lgt A<
A& gER A} 319},

FAE WE SFERA DNA 979 gua
nined} ZA%tsled DNA chain®] Zx23S 2dslo]
M EERL-L Yo7+ cisplatin®  microtubule
system®] o] A8 Zeisled G2 phaseol|A] M phase
7] A& = paclitaxel & ARSI ¥ &AM E
HM 222 NCIH157, NCI H460)| 235 o) &
Stk Ad-IkBa-SRe] o|Qlo] NF-¢B2] #44
AT EXE R1E7] f18le] NCI H1574| Z 3]
AdLacZ, Ad-IxkBa-SR 9] ©]9] & cisplating X
b @ Tl s F25led NF-«Be) 0igk EMSA
F AFsigich. dix vlolelarl AdLacZe] ol9¥
o cisplating & 49 3 ol A] NF-«Be] &
ol S7% e Ad-IkBe-SR 413 oA NF
-kBY] &Ae] oo} qlejA Al 1kBae-SRoj
ofs) NF-«Be] I olFe] xdge HAsisin
(Fig. 2).

olFA AU¥ IkBa-SRel| J8] NF-¢Be] 3y
olgo] Adlgog wi e AdA o 3 A
gol F7RkeAl 945 dojrgirtt. NCI H157,
NCI H460A43£520)] 22} cisplatin, paclitaxel®t 3
235 T, 20moid) AdLacZ transductiondt &
cisplatin, paclitaxel& %3 =, 20moie] Ad-lk
Be-SR transduction$- cisplatin, paclitaxel & *] %]
B o g LEelom cisplating] % 0, 0.3, 1,
3, 10, 304g/ml, paclitaxel2 0, 0.03, 0.1, 0.3, 1, 3
pg/mlz F7M7|EA Fofsidnt. zb 7o A A
E8E G0 2 v|usf 24 v, Ad-IkBe-SRE
transductiondt . cisplatin, paclitaxel& #x]&}
A G0l BABOE S8 Rorde B
4 vk cisplatin, paclitaxel®t 23 3}
AdLacZ%& transduction® cisplatin, paclitaxel &
A 7Aool ICs,2] Al o2 F28 A0S
HEE F QoA wloleia A4 AAE FUA B

Aoll 8 gge mAA] g Ao HAv(Fig. 5,
6).

ol kBa7} NF-xBE M3Eder 285 g0
2 g Azt AARE A8k, el ozt Ix
Be= siule] NF-«Bel 23814 NF-«Be] DNA
binding & 4AI3tn #ple] NF-«BE B3 Al £d=
vebd NF-«Be] 84 JAALE eishe o
cisplatin, paclitaxelol] 2J8] &4d3td NF-«B7} Ix
Ba-SR¢] transduction . l8l #/do| gA|1Hez
Hokx23¢1 NCI H157, NCI H460¢] cisplatin,
paclitaxelol] tfgt 7i5Ad0] 2718t Zloz P24d 4
AR}

theo g olefdt NF-4Bel oJx= Q13 M ¥Apd
©} 3717} apoptosis®] F%9) &3 ANAE Lot
7] 913 Annexin-V assayE Al3135}%th.

ol A E 2o ¥ cisplatin 3ug/mlE 233k
I Atold|Ale] apoptosisHal&S AdLacZ 20moi
& ol9e 79 5% AdLacZE ©|Y ¥ cisplatin
3pg/mlE AR o+ AlelolAe] apoptosissh-&3}
Hlms] 2 E Zo|rt gle-s & 4 drh e,
Ad-1IkBe-SRE 20moiZ °]J3F 3 20moi2] Ad
-1kBa-SR & o}¢l & cisplating 3ug/mlz 32|35k
TolAel apoptosisESES 4] HEEHT HE
S7HEAE S o Uk

olate] Aol BIAMEAYL NEF FQA Ik
Ba-SRZ 4Rlsled NF-4Bel &4& AdA3I9E o
NCI H157, NCI H460 AYLAIEF2] cisplatind]l o
g} WhAdo] [xkBe-SRe] ARlo & apoptosis®] #A&
ek FEEYE AL BT 4ol &%
Paclitaxelol] tfat HA= A8 of Aojry.

I8 FA7pR] NF-«Bel @43 apoptosise]
A dehre Az AvkE BmEe] Q). kBe-
SRe] wd oz NF-«B2 84& 94471 human

fibrosarcoma cell linedllA] TNF-g, ionizing radia-

tion, “1#]1 daunorubicind] 2]3t apoptosis’} %
7483 o] M¥Fe] t3A] NF-¢Be] subunitgl p50
3} Rel AZ d@ANZAL W oA TNF-a9) 2% A
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FARHo] ZHA3IY Y, human fibroblast cell line
HT 1080¢]4] daunorubicing FoA] NF-xBe]
activation © Z apoptosis7} A=, HT1080 cell
o] NF-«4B2] natural inhibitor¢! IxBeZ topoiso-
merase | inhibitor$] CPT-113} 3 HXJA] apo-
ptosis7} FABE RusFT. el 9o ArE
2 NF-¢Be] #4o] anti~apoptosis®}t dziglo] ¢l
2o stle ol

ol¢l= WHJE ataxia telangiectasia #z}e] fi-
broblasto] mutant [«BeZ& A¢lsle] NF-«Be] &
AL AAAZFHE 9 radiationd] 93 apoptosis7}
23l 748 %, 29343 serum starvation
2% apopiosisE H53%< # dominant nega-
tive Rel A mutant 4] 0.5 NF-4B 248 oJ4|A|
7} M)A apoptosis7} 748l ® NF-xBe] &
3 7Pt apoptosis& 23] FAvhs HauE
= Qo

&, human breast carcinoma MCF7 cell line
of mutant IxBeE 43 Ho| TNF-oZ 2313
& W dE2FF vl AEFo] Aozt gl
dominant negative form®] IkBeE %33+ HPB
lymphoid T cell, HCT116 (human colon carcino-
ma cell), OVCAR-3 (ovarian carcinoma cell) &
A TNF-g 34 FJX] NF-«Bo &49] 74
2 714 govt dE2F mutated IkBaE 2331
T Aeldl AEEE o7t gNES Haslel®
NF-«Be] #4373} apoptosis7} FH3Ith= FH% )
t}.

HlAA EHY Al 25 NCI H157, NCI H4608 tf
dom 3 B OAgdAE B Avada swd
Adenovirus-IxBa-SR 9] %o %3 NF-¢Be] €99
A& £l cisplatinel] 23t apoptosis®] Z7}71 #
ZE AL AN ETE o RdA Q)% Ik
Be-SR fAz}el oste] gekAlo] osfiA fuH
apoptosis®} F71dAe] doju= A& &I e
oleir} Qlrka & 4= glom, o)2]g WA Ad-lk

oy

2
N

g A EEo] Al ek A epll= 71"

‘apoptosisol| T3t A8 o] NF-¢Be] 840) Z&
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o] apoptosisE AT &g FoFozy
zo] A f2lsHA 2He-slar o] AAE

o, o 19
12

o o2 [
)
Hl

22
.-

Aol A v M o Pel] g gt X&) WA
thsle] oF Aoz RalEA] oke 1kBa-SR¢]
1oz NF-¢Be] 848 oAA7|x 0|2 QI8 &
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9] ®arat sl
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Al EHer A2z NCI H157, NCI H460 M|
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Z2# v)mA] IC500] 28 A& folskl wold
& #EET olEE A dis A F71
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