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The Effect of IkBa-SR Gene Transfer on the Sensitivity of
Human Lung Cancer Cell Lines to Cisplatin and Paclitaxel
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Background : Some chemotherapeutic drugs induce NF-«B activation by degrading the IxBe protein in cancer
cells which contributes to anticancer drug resistance. We hypothesized that inhibiting [xBe degradation would
block NF-4B activation and result in increased tumor cell mortality in response to chemotherapy.

Methods : The “superrepressor” form of the NF-«B inhibitor was transferred by an adenoviral vector (Ad-l¢
Be-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 I¥Ba-SR effectively blocked the NF-4B activation induced by cisplatin. Trans-
duction with Ad-1xBe-SR resulted in an increased sensitivity of the lung cancer cell lines to cisplatin and
paclitaxel by a factor of 2~3 in terms of ICy. 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 I«Be-SR appears to be a new therapeutic strategy of chemosensitization in lung cancer. { Tuberculo-

sis and Respiratory Diseases 2001, 51 122-134)
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Hog YoUrs ZHEITES. kBe B AES N-
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NF-¢Bs} a¢H WAzt daidel disixe Bel
o175} glth. #9] macrophage®} fibroblast, ¢l
7te] fibroblast®} lymphoma cell line, bladder
carcinoma cell lineg ©]&3F A¥FdA super-re-
pressor mutant [kBe¢] Aoz NF-«Be] &4&
A5} apoptosisell thdt P& FEIFATD".
3, TNF-go] 9|3 apoptosisell A8& Hole
human fibrosarcoma A 33| super -repressor
I¥Bag 28AA NF-¢Be] 48 JAAZHAE o o
AZEZ=NA TNF-ad] & apoptosis7} Z7181,
apoptosis& 8= ionizing radiationo|\} ¢t
28419 daunorubicing] EHE Al Fdiso] NF
-kB7} apoptosisoll th3 Agel A& i F4
i ITAT )=

H T3 thal A= 2 ARdo] ERIHH HY
o} g ol A2 D717t 8 vk B4E
o}, B A= v a4 28 Al £ NCI H157,
NCI H460 A3l 2]5 |4 super-repressor mu-
tant [¥Be AAE adenovirusE o]&3}od 413}
o} NF-¢Bo] 848 oAsl9& of HLEF7} &
okl g Aol FVIElEAE Rl

cCha S gy
1. 7 W2

#Heki £33 NCI H157, NCI H460-& vl5 =9 ¢4
4 (NCD 2] Frederic J. Kaye dM}l25¥] A-gut
%, IkBa= 323} 361W2] serineo| alanine 2
)8 super-repressor [«(Ba(IskBe-SR)ZE m]=f
North Carolina t}3te] Albert S Baldwin izl
Aguekow, adenoviral shuttle vectorel] 4+d
Ad-1¢Ba-SRE THEo] AME-SITH "

2. H|Zuf¥

Ao A3 HM ®5 NCI H157, NCI H460+

10% €184, penicillin (304g/ml), streptomy-
cin(50ug/ml)e] E3rE RPMI 16408 ¢]&3) 37°C,
5% CO, incubatoralx vl &3}4ch

3. Ad-1xBa-SR2| iz}

IkBa-SR cDNA7} ARIso] 9= pCMV4-1kBe-
SR#} adenoviral shuttle vector pAC-CMVpLpA
2 BamHI#} Hindlll2 42 A& % 1% agarose
gelolA] A7|9%sk) kBe-SR ¢cDNA9} pAC-
CMVpLpA & 513191, o|& T4 ligaseE o] &3}
o 16°ColA] AEF T E.coli DH5eol 4F)3te] sl
oksleict. A1AE colonyolA] plasmidE £elsl91
o]& BamHI=} HindllI2 #2} pAC-CMV-IxkBe-
SRe] A& FelsiHrt.

0}% pAC-CMV-SR-1xBa2} pJM17& 2934 %
o] calcium phosphate®H o2 Fub o]YAIZTH
1% $e133o] 32 RPMI 164002 2934 ¥ &
2~3%7t wjgslel RS F Ad-IkBe-
SR7} AE 0] ol o3 MEEA aFrt A7 A
2 pEan, AEEAe] #EE plated] AXE
freezing/thawing & S8l &3¢ ¥ o] Alx 83jY
J4] DNAE £2]5l] DNAQ7|AMEB& A5l &
et} IkBae] A4t anti-IkBe  antibody
(Santa Cruz Biotechnology, Santa Cruz, CA,
USA)Z o]45)e] Western blotg A&l sle] &<ls}
At

4. Adenovirus2| MIZLY o0]e](transduction)

NCI H157, NCI H460 #H A EFE trypsini el
& kg Ad A HEES EEsle 96well plated]
2Ez=39 7 Ad-IkBe-SR, AdLacZg& 20moi7}
A RPMIY| gAsle] ME ol 5 ¥ F 14
7t B¢t ui} 3 84 AL 4H A E &
o 5% CO,, 37°C wig7lell 48217F<t vl Fst
k.
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5. getd|e] Fof

Cisplatin(Sigma, St Louis, MO), paclitaxel(Sig-
ma, St Louis, MO)& A}8-3]19©09 cisplating 3}
FE Y2 4294 paclitaxel & 4ColA ¥ B
st e cisplating 0, 0.3, 1, 3, 10, 30g/ml,
paclitaxel2 0, 0.03, 0.1, 0.3, 1, 3g/ml7} =&
4 A2 FAFPL 5% olaseta, 37°C WY
71914 72A17F5-<t vl st et

8. MTT assay

Phosphate Buffered Salined] #% %%7} 5mg/
ml7} HEE 59 MTTEHE 2mne) filterdhof o
FAlH HFEAZ F, 96well plated] 2z} welld)
MTTs57} 0.5mg/ml7} ¥ 52 H7sigdoh.

37°CollA 4A1715<t incubation 3 ¥ wjj ko8-
AASIZ 100% DMSO 5042 3713ked 590nmel]
Al ELISA #5712 =g F43 .

7. Western A

A¥E o] F -8 Whole Lysis Buffer(0.1%
Nonidet P40, 5mM EDTA, 50mM Tris, pH 7.5-
8.0, 250 mM NaCl, 50mM NaF)& F&% %
bicinchoninic acide g2 ¥ F:& ZFsixc.
30pg9] P& 10% SDS-PAGE=Z Ar|gZala
Nitrocellulose membraneo 2 o]ZFAAL}. 5%
skim-milke}] 1:10000.2 343} rabbit polyclonal
anti-p65 antibody (Santa Cruz Biotechnology,
Santa Cruz, CA, USA)1} rabbit polyclonal anti-
I¥Ba-antibody & membranes} 2244} vk uhg
AlZl ¥ PBSZ 1584 3% A#3ldcl. Mem-
brane-g 5% skim-milke)] 1:200002 3%
goat-anti-rabbit HRP-coated antibody (Jackson
ImmunoResearch, West Grove, PA, USA)Z 14]
7+ E<t vk-AIZ] & PBSE 1584 39 A 3slgln

ECL kit& o]-83f 23|z}
8. EMSA

29 el 10428 NF-4B consensus bind-
ing siteZ 717 *P-labeled oligonucleotide probe
(5'-AGT TGA GGG GAC TTT CCC AGG C-
3)9} &7 binding buffer(4% glycerol, 1mM
MgCl,, 0.5mM EDTA, 0.5mL DTT, 50mM NaC],
10mM Tris-HCI(pH7.5) poly(dI-dC) poly(dI-
dC)) el A 2087t A ¥kg-A171.

471 EFES 4% non denaturing polyacryl-
amide gelo|A] A7|GEF F -70°CoA dA3HA
}.

9. Annexin-V assay

NCI H157, NCI H460 #4A¥3& 100mm wi<}
HAld #3381 Ad-IkBe-SR & AdLacZz 7+
G117 o2 24417t 3 cisplatino 2 Hal§ £ A
g RElsden MESIE 1xX10907) Hes wg
TR Hobd diliE F AIEE FAANAY. IA
H MEo) annexin V ¥ propidium iodide& Yo
FA712 We s Addela 3087 #2413 o
[e]

< Flow cytometry(Becton DickinsonA}, Son
Jose, CA) 2 BA3I .

10. EA|x2|

NCI H157, NCI H460 #2534 Cisplatin Ex=
paclitaxelqt £t o, 3|9} 3 AdLacZ&
Foigt o, gobA| 9} $7) Ad-1kBe-SR o3 FA}
ole] IC,¥3lE one-way analysis of variance
(ANOVA) 2 B3I on A T Ale]o) 23 =
o]7} Y& ALdE Tukeyo g thEEH|mE 3kyg
i, p<0.05¢! Z4-& FAHCE fod ez B
pig=
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d 1

1. H|AMIEF2t MIEZE NCI H157, NCI H4600{M
Adenoviral vector& 0|28} I«kBe-SR2| HHX}
olel &8

NCI H157, NCI H460M|%9| [-galactosidase”}
coding® adenovirus vector(AdLacZ)E 0] A|Z]
& (B-galactosidase & &l FHS YolHTh
20moi (multiplicity of infection)  adenovirus&
Z9& ul 90%o]4e] M¥E7} fgalactosidaseE &
At

1xBa-SR7} coding® Ad-1xkBe-SRE 20moiZ
Z & A8A7F B 1«Bao| tiale] Western blot&
Aggsle] gotrgitt. [kBe-SR7} o€ AEE of
Z3 Axd vle) vl B2 el IkBe THlo] UE

I AEE ¢ T U (Fig. 1).

i

s

2. Ad-1kBa-SR2| o|glofl 2i#t NF-«B o] Wi
A4 (EMSA)

NCI H1574) 230 2}2} AdLacZ 20moi ©5, Ad
~-IkBa-SR 20moi ©%=, AdLacZ 20moio|
cisplatin 3xg/ml, Ad-1¢¥Ba-SR 20moi ©]

o &

_r_a
.r_zs

NCI H460 NCI H157

37kD —

1 2 3 4

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

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

cisplatin 3pg/mlg Foi3t & dhls FE3H

NF-¢B|| tj g EMSAE A3Jsiict. ti & vloleix
¢] AdLacZ 20moiZ o|3l%t & cisplatin 3pg/ml
g B3 FoAE iz NF-«Be o]Fo] @y
1}, Ad-IkBa-SRE ©]¢] % cisplating FoJgt
o e NF-¢B2] iy olgsle &A3isle 3lo] o
Aol J&g & 7 UAdcH(Fig. 2).

ol

3. Ad-IxBe-SRe| 0[g]0] NCI H157, NCI H4602
ot Zdoll oixlE &2t

24 Ad-1kBe-SR9} AdLacZ 20moiEs d5o =2
A AR Al wxE 9%e 2 23 NC
H157, NCI H460 A¥o]| BFX F FFe

adenovirus 7t A= A E AR 598 #HeE
do7)A= % (Fig. 3).

\

w

p65/pS0

pS0/pSO

a b c d

Fig. 2. EMSA showed NF-«B activation by cispla-

tin that was effectively blocked by Ad-IxB
a SR in NCI H157 cancer cell lines.
Cells were treated with AdLacZ alone(a)
or with cisplatin (Ad-LacZ/cispla-tin)(c),
aden-ovirus-IxBe 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-¢B(p65/p50)(d lane).
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Fig. 3. Effects of adenovirus infection on the cell viability.
Cell viabilities of non-infected, Ad-LacZ-infected, and Ad-I¥Be-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-IxBea SR infected

cell lines.

12 Ad-IkBe-SR9} AdLacZ 20moi2 Z}z}
NCI H157, NCI H460 M|¥ell Zg9A1Z1 & cispla-
tin, paclitaxel F=¥2 X8 3} cisplatin,
paclitaxel & @502 X3 2& A2 ¥l Ik
Be-SRe] Fojz} getAlo]l thg NCI H157, NCI
H460H A 250 ZpAdel] ol 48e mx]&=x]
Yolxgir].

Cisplatin®} paclitaxel?) 44 2o =58 F3)7)
At 7 FEEE 7277 B¢ AEE ugd 3,
AE YEE(PPAE FAsA] g A2y BEE
10002 3lq 7} Fxo] oA FAF AT ¥E
& Judez AL E BgE o cisplating] 3%
+ 0~30ug/ml, paclitaxel®] 9+ 0~3ug/mle]

7 AP HALE & F YUK (Fig. 4).
o2, IkBa-SRe| Fo7} Ao & 74
A& ®ol= A JEE MTT assay & o] &8 IC,,&
7o g Hmalygr}t. Cisplatin®  #$=  NCI
H15791A 23 (virus A& 3 M EF) 9] IC,,
o] Ad-IkBe-SRA2| & ¢t &AM EFAA= 11.3
pg/ml ¢]9lon}, 20moiz Ad-1kBa-SR transduc-
tiong& ¥ oM IC,0] 5.lug/mla Wolx
cisplatindl] tf & o] o 28| = Fo1the o
Aom ol AR HoF Aolg HYU.
AdLacZE 20moiZ transductiondt Fo|A= IC,,
o] 9.7g/mlZ cisplatin®t A x)3 23 B4 §9
& 919lth NCI H460o) M= tzze] A<
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—— Cisplatin -0~ Paclitaxel
100 100
~ 80 80 T
kol ®
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2 z |
2 40 3 w07
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0 ; ; } 4 0 l t ; & : i
0 0.3 1 3 10 30 0 0.1 03 9 3 10
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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 zg/ml) and paclitaxel(0, 0.1, 0.3, 1,
3, 104g/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.

——CDDP —W—Ad-lacZ+CDDP —&—Ad-IkBa+CDDP —&—CDDP —8Ad-tacZ+CDDP —&~Ad-1kBa+CDDP

Cell viability(%)
Cell viability (%)

0 T T T T il
0 03 1 3 10 30
ug/ml

NCI H157 + Cisplatin NCI H460 + Cisplatin

Fig. 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-1xBe-SR at 20moi for
48hours and then incubated with various doses of cisplatin(0, 0.3, 1, 3, 10, 304g/ml) for
72hours. Cell viability was evaluated by MTT assay. Data are shown as mean percent-
age of control +standard deviation. IC;, of Ad-I¥Ba-SR transduced NCI H157 and NCI
H460 was significantly lower than those of others(p<(0.05).

cisplatin®] ICyo] 7.1pg/mlo|A Ad-IkBe-SRE
20moiZ transductiond}]S Wy 2.44g/mlE 7F
4388 Boj cisplatine] ¥t #4Ade] & 3uiAE 9

7yeHe #EsH o ol FAHoR /9§ o]
B9, AdlacZZE 20moiE transductiondt
A= ICxo] 6.5ug/mls 119} cisplatin®t 2} 2] 3

U'vo‘-”

M oy
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~4—Paclitaxel{(PTX) —~@~Ad~LacZ+PTX ~w—Ad-IkBa+PTX
100
80 -+
®
z 07
E
S 40
=
S o
0 } + } + -
0 0.03 0.1 0.3 1 3
ug/ml
NCI H157+Paclitaxel

~o—Paclitaxei(PTX) ~~Ad-LacZ+PTX —A—Ad-kBa+PTX
100

Cell viability(%)

o]
o
1

n =Y (o]
o o o o
Il 1 }
T

t

T

i | A I i
T T T T 1

o

003 o041

1
NCI H460-+Paclitaxel hg/m

Fig. 6. Effects of adenovirus-I¥Be-SR transduction on sensitivity of lung cancer cell line to

paclitaxel.

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

=3} | 2o|7} gi%ict(Fig. 5).

Paclitaxel2] 7-9-+= NCI H1579) A ) 229] ICs,
o] 3.0ug/mldlA] adenovirus-1¢kBe-SRE 20moi 2.
transductiondt FollAE 1.62/mlE Bolz) pacli-
taxeld] g ZpAo] 4] 28 E F15te B
AL ol BAHcE foF zolg RYon,
AdLacZZ 20moi® transductiond oA 1C,
o] 2.9pug/mlo]qc}. NCI H4602 t)Z=TL pacli-
taxel9] IC;©] 2.5ug/mlol3i1 7)o Ad-IxBe-
SRE 20moi& transductiondt ¥ paclitaxel 2 3]
A& A= ICy0] 1.2ug/mlz ol paclitaxel
o dg Zedol 2iAE Fvige BEsig.
AdLacZE& A3 A9 ICyuo] 2.3ug/mlz
paclitaxel®] 792} ¥ z}o]7} g1ith(Fig. 6).

4. Ad-IxBa-SR2| ojgle & 2I8t NCI H157, NCI
H4602] getxlol chgt ZtAde| o}
apoptosis2}2| oigiy

Ad-IkBa-SRe} o]goz Qls)A sebzzel o

Al g Ado] FHE RHol 3 apoptosisE
F7MIZ R A% A& ERIsl] 9)8) Annexin
-V assay & Al33lgrt. NCI H460 AN]Eo]] ol
HAE 81x] 9e #, cisplatin 3ug/mlE A3
¥, AdLacZ 20moi ©]¢J#, AdLacZ 20moi ©]%]
% cisplatin 3gg/mlE A% F, Ad-IkBe-SR
20moi ©]YF, Ad-1xBe-SR 20moi 0]¢] & cispl-
atin 3pg/mlE A28 2ol|A ztz} flow cytometry
2 apoptosisHE=E ¥l & 2 A7}, cisplatinit A
2% 23 AdLacZ o]9] ¥ cisplating 22§ 7o
A& apoptosis 2 Q18 Al £ ¥ F o) A ] 21%, 20%
& 2R)519 o, Ad-1kBe-SR |9 % cisplating
AH g Pl M= 26%F 2R8] <FEFAIRr apoptosis
o] FHE HAF}(Fig. 7).

I
ol opgM ] LA L M Re] Ao} Bl B
el e 2o Bl wagHoaM
Fraevhs A7} o] FoiArt. Hxo BYZ A
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18 10
AV

(A: control: 9.1%)
<

(C: Ad-LacZ: 13.6%)
-

10° 10" 168 10
AV

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

- T

v 102 10

AV
(E: Ad-IxBa: 9.6%)

103 10‘ 100 10

AV
(B: CDDP: 21.1%XD: Ad-LacZ+CDDP: 20.9%)(F: Ad-IxBa+CDDP: 25.9%)

(%: fraction of RLQ, early apoptotic)

NCI H460 cells were treated with none(a), cisplatin 3pg/ml(b), AdLacZ 20moi(c),
AdLacZ 20moi with cisplatin 3ug/ml(d), Ad-1xBe-SR 20moi(e), and Ad-1kBe-SR 20moi
with cisplatin 3pg/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 ‘£°(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.

wAzio] AYutgel 2 Fa3t AL sk A}
ztg FEDGE NF-4BE o] & FH-2 TH9 Al
FolA L] Hzo] FEUGH B ghgo]gd
= FA7) 9, AR 379 24, 34 9y 29
Z ol Ag B E3 njol| 20 F2] T FEHA
283 98 F33laL e Ao deizn Hd
EolA] ko] B4 o HES apoptosisell ot WA
A= g gTE 3= AR LR
NF-«B p65/Rel A #4217} §1+ mice2] L7
Z¥oll 913 apoptosis7h AAFs T FEA B A

f£5l= @o ok E (daunorubicin, etoposide, vin-
cristine) ¥} HIAMY X857} 29A|E9 apoptosisE
ez aRE LIS, FWPIEe EF
apoptosisd] 3 AL Folo PR W&
wolche Ayz 39t X 8AQ! etoposided Fois}
W NF-¢Be] &4o] doju}r*®, daunorubicing]
e A8 ayt NF-«Be] 848 dAside& | 5
4 ih el = B

B Ao vl aM Ed Qe tidt At s
ks Aol s WAde] 7oz AzsEs NF
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-kBe] 84E& IkBod] oz A7) a oz <l
3 FAo th M EF AgMdo] Frlehex]
o -9} o]2{ 7 Aol apoptosise] Z7loll 9 ¢
2§ vrel Rz st

Pl BE slgE=2A DNA F71He) gua-
nine¥} A%sle] DNA chaing] ZAFEEe 2 sl
AEE28-2 dog|l= cisplatin®d microtubule
system9] o| 42 % sled G2 phasedA M phase
Z29] &g 2= paclitaxel® AMR-SIYIL ¥ AHE
HAM EF 2= NCI H157, NCI H460M| =8 o) &
slatl. Ad-IgkBa-SRe] o)gjo] NF-¢Beo] #AL
AR =R S ER157) 95k NCI H1574) ¥39)
AdLacZ, Ad-1kBa-SR¢] ©]¢] % cisplating- %]
T o o g 3&3le] NF-«Bd| th3 EMSA
£ Aasiich iz woleael AdLacZe] o|gl%
o cisplating XX 49 & WolM NF-,Be] &
o] 7= en Ad-IkBe-SR A14] #ojAl= NF
-kBe} @A4o] AAIHo] glolA 4lE I«kBe-SR
ofs] NF-«Be| #lyj olfo] xutge Hlsidr
(Fig. 2).

olZA AUE IkBa-SRe] o3 NF-«Be] sy
olFo] dAldo R HAMEF Ao g P4
ol F7¥ekeAl A5E Yolmgitl. NCI H157,
NCI H4604 250 2}7} cisplatin, paclitaxel?t %]
&k 7+, 20moi¢] AdLacZ< transductiondt &
cisplatin, paclitaxel® X% #, 20moi2] Ad-I«
Be-SR transduction® cisplatin, paclitaxel & |
8 Fo 2 Prglon cisplating] HE= 0, 0.3, 1,
3, 10, 304g/ml, paclitaxel2 0, 0.03, 0.1, 0.3, 1, 3
1g/ml2 F7M7IHA Fojsidn). 7t 7o Al A
E&E IC, 02 s Hete ), Ad-IkBa-SRE
transduction$ % cisplatin, paclitaxelg X%t
Tl A ICso] BAIH o2 Fo3A Wolde g
F A%tk cisplatin, paclitaxel?t Xx)§ 73}
AdLacZ%£- transduction¥- cisplatin, paclitaxel&-
A7 T Alooll IC58] BAZ R #o7 xjolg
BEE 7 gloA volga 49 ANE A A

Adell 2 F¥E vAR] g Aoz wWArk(Fig. 5,
6).

o= IkBa7l NF-«BE AlxAox] 7w 9Jeo
2 Y F12] AAE A sk, o] Eoi7t Ik
Bot= shile] NF-¢Bs} a4 NF-xBs] DNA
binding & A|3l1 je] NF-«BE Lo A¥dz
ety NF-«Be] 84& dAIAZE majsiE o
cisplatin, paclitaxeld] 2|2} 8A)3l¥l NF-«B7} Ik
Be-SR9] transduction© 2 Qls) &ajo] oA|go s
HPA £33 NCI H157, NCI H4609] cisplatin,
paclitaxeloll th& o] 718 Aoz Q2% 4
UM}

tho g o]jdt NF-4B9] oAz Q1% MeApd
o] 2717} apoptosis?] FEd] 23 AR E Uolr.
71 98l Annexin-V assay-& Alsislc}.

o XA & @& 3} cisplatin 3ug/mlE %8
T AlolollAe] apoptosis#B3le-S AdLacZ 20moi
£ ol 3 T3] AdlacZE o)§] ¥ cisplatin
3pg/mlE AA§ F Alojo| 9] apoptosis3}&7}
Hms] B ol ajo|r} gl 4 5 Aok ),
Ad-1¢Ba-SR & 20moi & ©1¢]3 F7} 20moig] Ad
-IkBe-SR & ©]¢Y] ¥ cisplating 3ug/mlg 233
A ¢] apoptosisslEe A WslgRY O$
F7HERAEE & F Ao

olde] Ak v EAL AEFA o RolA] Ix
Ba-SRE 443l NF-xBe] &4¢ AIs14e o
NCI H157, NCI H460 #H3tH¥32] cisplatindl] o)
g YAdo] IkBa-SRe} AM9lo 2 apoptosis?] 34
3l FEETE A& HAFE Adoth. g%
Paclitaxelol] t &t AAE Asig ojHolu},

IZA9F "Al7lx] NF-¢Be] #8437} apoptosise]
WA e A2 Ak BaEo] gt} IkBe-
SRe| Yoz NF-«Bel #4& <9AA)7] human

fibrosarcoma cell lines 4] TNF-g, ionizing radia-
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