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NF-kB Activation and cIAP Expression
in Radiation-induced Cell Death of A549 Lung Cancer Cells

Kye Young Lee, M.D. and *Shang-June Kwak, M.D.

Department of Internal Medicine and "Department of Biochemistry, College of Medicine,
Dankook University, Cheonan, Korea

Background : Activation of the transcription factor NF-kB has been shown to protect cells from tumor
necrosis factor-alpha, chemotherapy, and radiation-induced apoptosis. NF-kB-dependent cIAP expression 1s
a major antiapoptotic mechanism for that. NF-KB activation and cIAP expression in AX9 lung cancer cells
which is relatively resistant to radiation-induced cell death were investigated for the mechanism of
radioresistance.

Materials and methods : We used A549 lung cancer cells and Clinac 1800C linear accelerator for
radiation. Cell viability test was done by MTT assay. NF-kB activation was tested hy luciferase
reporter gene assay, Western blot for IkBa degradation, and electromobility shift assay. For blocking
NF-%B, MG132 and transfection of IkB e -superrepressor plasmid construct were used. cIAP expression
was analyzed by RT-PCR and cIAP2 promoter activity was performed using luciferase assay system.
Results : MTT assay showed that cytotoxicity even 48 hr after radiation in A549 cells were less than
20%. Luciferas assay demonstrated weak NF-kB activation of 1.610.2 fold compared to PMA-induced
34109 fold Radiation-induced IkBe degradation was observed in Western blot and NF-kB DNA
binding was confirmed by EMSA. However, blocking NF-kB using MGI132 and IkB @ -superrepressor

transfection did not show any sensitizing effect for radiation-induced cell death. The result of RT-PCR
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for cIAP1 & 2 expression was negative induction while TNF-« showed strong expression for cIAP1 & 2.

The cIAP2 promoter activity also did not show any change compared to positive control with TNF-e.

Conclusions : We conclude that activation of NF-KB does not determine the intrinsic radiosensitivity of

cancer cells, at least for the cell lines tested in this study. (Tuberculosis and Respiratory Diseases 2003,

55:488-498)
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NF-kBe #E 2 dF 98 2™ Fa3 9%
S = AARIzZ dEA AN HT
AAME FQ8 ol XLEA A AR #ojFo]
Z Jd3A et TNF-e, ggsstagzas, 2
g3 AN B FQ olEIXEMA f& AT E
Ag 93] NF-xB7t &438t5H, o5 oaf &
AslEl= NF-kBE At ggaads A
F Aok BuEn gla offg 3 NF-kB HzFd
Hzg AE ek d@or APEn A

cIAPE NF-kBel| 93] f=s= ozl o}
EEEANA FAARZA Baculovirus IAP(Inhibitor
of Apoptosis) Repeat(BIR)2} RING domaing 7}
A3 QlejA] o]& Aloldl| caspase recruit domain®©]
EAFOEZMN caspase FHE APHoE s}l
OIEZEALE AAM clAP1T} clAP2 F7HA7L
Z23to] el UG E3] cIAP2E TNF recep-
tor-associated factor(TRAF)?] TRAF1#} TRAF2
o} #¥=o] TNF F8Ad T4 didzA
TNF-ao AlZui7)s} ddE AIALE dAshe A
o7 & oM, caspase 3, 7, 9% AF 4F
3to] caspase ¥AE AT gz H
cIAP2 5344 promoter F-9lo 718 NF-kB &
FHA7 EAste ol WP oA cIAP2 HE
ZHe) Joid NF-kBe 74 8% 988 3
Arpelztz AzEa ot

A AR AL elEiA S NF-kB7l 243hd

rir

the AR 2 deiA gleu NF-«kB7E frieshs
T8 YolEZEAA FHA] AP tisfAM = oF
F B \pyh gk ole] AHaREE WA H|w
2 WS Holis ASO HUAEFAA FAsh= W
API-Fed AlEALIA NF-kBS] 683t cJAP2 &
& 2ARP] flgk] & A& APkl
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1. MIES Ui 3 SARM EAL

A549 HYAMEFE RPMI 1640(GibcoBRL) 1=
ol 10% fetal bovine serum, 2 mM L-glutamine,
281 1% penicilline/streptomycin 52 H7}sle
37C, 5% CO» incubatorol A wjokatch HALA
ZAM= Varian A+ Clinac 1800C A8 714718

o] &3t o FAFEL 10 GyE AMHE3HgT

2. Construct ¥ 73X =&

NF-kB &4 #A3E Prtst7] st IgGr
chain 3 A2 NF- ¢ B binding site$! IgGk-NF-
kB site(sequence 5~-GGGGACTTTCC-3) oligon-
ucleotide’} minimal IL-8 promoter(position -67
to +44)¢] AF(upstream)e] SFFE=E FEE
luciferase reporter gene construct® ©]43tg o
9 IkB @ -superrepressor plasmid constructe 2=
B¥= o] Glenn D. Rosenilg 258 Al Fwo
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t}. cIAP2 promoter®] AL SHEE F7tel7] 9
3le] NF-KB binding siteg ¥%3}= cAP2 #4
A} 5 flanking region(l.4 kb)& pGL2-H3 lucife-
rase vectorel cloning 3 construct® A8} L.
o Ay olefE WERRE AT
Az F¢ A4S lipofectamine plus(Gibco-
BRL)Z ©}€8l9 protocol instructiono] weh A

ekt

3. MTT assay

WAL ZAbol tigh Cell viahility2S 27] $isl
MTT assaye A skt 7hds] g.okstd, 9%-
well AlFujokd e A9 AlZ FZ 10000704
e 3 Al AIZE $o 3-(4,5-dimethylthia -
zol-2-yD)-2 5-diphenyltetrazolium bromide(MTT)
Smg/ml & 205 H7ME 2AHs<t 37T
5% CQuincubator®] 4] incubationdt ¥ Q.IN acidi-
fied CHsCI-HCIE H7lstal AlZES &3 &
ELISA plate reader 5%0nmolA &4LE =43}
o] Cell viabilityE ZA s}tk

¢

4. Luciferase Reporter Gene Assay

Agstuat sh= 2ol wel harvest AlF oA
0.1 ml¥ lysis buffer(0.1 M HEPES, pll 76, 1%
Triton-X, 1 mM DTT and 2 mM EDTA)E A4
HA7bake] cell lysate® harvestdt § A4 450 A
1043F 14000 rpme. 2 YA Fejsto] A2 ol g
A%t  Bradford assay(Bio-Rad Laboratories,
Hercules, CA)E o] &3] ol 525 A3 &
20 ug® v AS luciferase assay mix(25 mM
glyeylglycine, 15 mM MgSO4, 1 mg/ml bovine
serum albumin(BSA), 5 mM ATP and 1 mM
D-luciferin (Analytical Luminescence Laboratory,
San Diego, CA)el #7F& ¥ Monolight 2010
(Analytical Luminescence Laboratory)-2 o} -88}¢d

o
=
gAY

20%3} luminescence® 33] WhE 24 3lof s
& o} A4zt

5. Western blot

2t NEFE 60 mm ol AlA 80-90%<
confluency’} S| %8 st & QA3 2AH 3ol
23k F Trypsin/EDTAZ harvestale] lysis &
A(1% SDS, 1 mM sodium vanadate, 10 mM
Tris-HCl pH 74)2 % whole cell lysate® %3:8F
L 587 4T 14000 mpmolA] YAl #alste] uiu
F&4 4Avk Bradford assayi ¢hlsied %4
st 3w7F 7FEste]l  denaturation A7
SDS-PAGEZ A 7]9%3}] nitrocellulosedl] tran -
sfer3rth BlotS blocking buffer(4% milk, 1%
BSA, 10 mM Tris-HCI pH 7.5, 100 mM NaCl,
0.1% Tween 200914 1413} incubationd & 2lat
FAE 4% milk, 1% BSA, 10 mM Tris-HCl pH
75, 100 mM NaCl, 0.1% Tween 20 & £33t
4% milk £Holl 1:1000 &4 38le] 147+ FoF A&
o] A incubation 3k 1084 38 448 3 hor-
seradish peroxidase conjugated ©]2F&kA| 5 1:5000
3| % blocking bhuffer® 22134 w38 A7
A F oAl 33 Mg ¥ ECL(Amersham,
Arlington Heights, IL) 7Z1%3}5ich.

=

J

o

6. Electromobility Shift Assay (EMSA)

AZFE 100 mm dishol A 80-90%2] confluency
A weRet & oolxa s AR E2AF A &
Trypsin/EDTAZ harvest stk 100 ul Buffer
A(10 mM HEPES(pH 79), 1.5 mM MgCl, 10
mM KCl, 0.2 % NP-40 with protease inhibitors)
& 7k T 2B gauge TAMRER 5-63] FilA
A AERRE BATIEL A 4l A 15REE
14000 rpme. = YAl R ste] AL pellet S o
< %, 100 ul Buffer C (20 mM HEPES(pH 7.9),
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25% glycerol, 042 M NaCl, 1.5 mM MgCl , 0.2
mM EDTA plus protease inhibitors)& 3 7}3}od
Auke A7l 4Tl 30837 stiring 39
o} 4TCelA 15%-3F 14000 mpmo2 Y& sy
chromating pelletAl# #3F%(nuclear extraction)
AEE 42 F 4TodA Buffer D20 mM HEPES
(pH 79), 20% glycerol, 100 mM KCl, 0.2 mM
EDTA with 1 mM phenylmethylsulfonyl fluoride
(PMSF) and 1 mM dithiorethreitol(DTT)E 64]
7+ BAst e g
2o 28 S

EMSAE F3d 99 75 pgs 1 ugd poly
(dI-dC):poly(dl:dC)9} 25 pg2l [32- @ Pl-labeled
oligonucleotide probe(1x10° cpm)o] Z3Hel 20 pl
9] binding buffer(®> mM HEPES(pH 76), 01
mM EDTA, 10 % glycerol, 50 mM KCl, 0.05
mM DTl #7bsted 4TelA 3083 w3412
% 05X Tris-Borate EDTA(H 83) bufferol A
4% nondenaturing polyacrylamide gel & 7]

Fate] @E-DNA H¢4E ¥2l8le autoradio-
graphy2 ZA#HE 4Avk. A18¥  oligonucleotide
probex= IgG kappa chain +#AA¢] 5 flanking +
£9] NF-xB site(5 tcgaGTCGGGGACTTTCCT
CTGA)E AH&3t9a old thst 4RA strandd
5 Zo] Ul /A9 A7 overhangg ZtEE 1193}
o] annealingdt ¥ [¢-32P] dCTP (Amersham,
Arlington Heights, IL)9} non-radicactive dA/T/
GTPs, 223 Klenow DNA polymerase (New
England Biolabs, Beverly, MA)E& o]&&}o} #x
3t} Cold competitione 250 pg (100x)¢] cold
oligonuclectide probeZ radio-labeled probe®} Wt
SA717] 5l WA WA AT

} & Bradford assay

7. QVA-SEELHNELS(RT-PCR)

60 mm AZH|F HAofA FojH =

o
S
2
2
2

g F uigdE AAHT F Trizol(Gibco BRL,
Gaithersburg) 1 ml& #7183} ©]& eppendorf
tubeoll &7 ¥ chlorforme YW AFZTFs F
2-3% ol 4T, 13000 rpmollAl A Eelstd et
A28 A RNAZE ¥38 AEde de F
isopropyl alcohol2 ¥ i d-&oA 108

712 4T 13,000 romeol A} YA 23 &
HAAst] RNAE 2319t 5% RNA9 ¢
g FA3BEA0D 260280004 EF-
Beckman, CA)E o83t FA43Art. 2 ngol
RNAE oligoldDel #7bsled 65Tl 587 2
$hah-$-(annealing)A1Z2) & First strand buffer, 0.1
M DTT, 25 mM dNTP, RNAase inhibitor,
reverse transcriptase(RT)E WAl #H7isle 42T
AX 1AIZF ¥hEAlAH cDNAE Utk

¢DNA+= 10¥ PCR buffer [500 mM KCI, 100
mM Tris~-HCI(pH 83), 15 mM MgCly], 25 nM
dNTP, Taq DNA polymerase(TaKaRa TaqTM,
TaKaRa, Shiga, Japan)2| ¥h-g-olM ZFZ&r}
DNA thermal cycler(Gene Amp PCR system
9600, Perkin Elmer)oll A 94°C 1% (denaturation),
55C 1%-(annealing), 18]al 72C 1¥#-(extension)
o2 25 cycle ¥HEst9 Lt PCR ¥Hs $o 15%
agrose gell electrophoresis 3t3, A-actin® &
W o g Adste] BRAsgTh A3 oligon-
ucleotides= 7% A ZH(Bioneer, 5% % )shde
™ 714 D(base sequence) of o} 2},

ofl &

f‘-{E
ox, =
ol = 1|

olo

>

2
o

J’D" off
L

o,

cIAPI1 sense :

5 -ATGCAGACACATGCAGCTCG-3'
cIAP] antisense :

5 -ATGTTGGCCGCAGCATTTCC-3'
cIAP? sense :

5 -AGGAGTCTTGCTCGTGCTGG-3'
cIAPZ antisense:

5 -TCCTGGGCTGTCTGATGTGG-3
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B-actin sense;
5'-GTGGGGCGCCCCAGGCACCA-3

B -actin antisense;
5'-CTCCTTAATGTCACGCACGATTTC-3'

2 1

1. A549 HQMEFOIMS] HAM-REM ME
SN

A549 HAAEF YA Al diF AFAEE
i3ty 3t widE AH49 HMEFE 96 well
platec] B33 F 10 Gy BAM A F 44 4
Al @ 48A17F & MTT assay= A FAAELS
ZAE A3 24N Folls 802123 %, 4827
Folle 823164 %] AE AEEo ZAE HY
A549 H A EFIE AR dis) Bl S
Holg MEFUL HISArHFig. 1).

120
2 100
Z 80
3 Ocontrol
2 ® WRT(10Gy)
3 40 -
(&)

20 -

24hr 48hr

Fig. 1. Effect of radiation on AB49 lung cancer
cell line viability by MTT assay.

2. A549 HIZMEFOM WAIM-FZ4 NF-xB
g

WAL ZAbe] o3l Bl A gAQl A9 H LA
FFo|A PAMA-FE=A NF-kBY &35zt &4
=AE B9l 98 luciferase assayE o]
23 M4 =3, Western blot2 ©] 83 kBea
£, 18]2 EMSAE °©|43te] NF-kBe| &o]%F
2 DNA A#ES #9519t} Luciferase assay©ll 4l
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n c
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Fig. 2. Radiation-induced NF-XB activation in A9 cell line. (A) luciferase reporter gene assay:
(B) Western blot for IKBea degradation; (C) electromobility shift assay (EMSA) for

NF-kB DNA binding.
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120
.‘? i D control
3 BIRT(10Gy)
© B MG132(5uM)
2 o B8 MG132(8uM)+AT(10Gy)
©
O =z
0
Fig. 3. Proteasome inhibitor MGI32 dose not

sensitizes A9 cells to Radiation—indu -
ced cytotoxicity by MTT assay.

NF-kB &43le] dizt 44 diz E2=2 AMEH"
PMA (20 ng/mD)7} 34109 vl2] luciferase B4
EE ZF7HA71 wbd ARM(I0 Gy)€& PMA Bt
= vleksiA g diZTel] s 16202 sle] <o)
AE(p<0.05) luciferase BAH =2 F712 ehligl
HFig. 2A). NF-kB &4 34 F9| F3 A<l
kBe 9 23AE &7 fste] WARA AL F
7} 30, 60, 120, 180, 2 240 ¥ A Mol A Western
blot& A8 A7} 0814 kBe 9 37 33
H7] Azsld 1808 AHAA oA 3Ese A

kS #2319 HFig. 2B). kBe 28 F A&}
= NFxBe #eo]% % DNA Z43Hs 2137 §
gt Al EMSAA WAHD ALl 2@ lane
2914 NF-xB band?} 9l3tAl F718& RAF
931 ©o]&= cold competitiono] & AAHE Ao
2 Ho} NF%B band 9% #2128 5 A HFig.
2C).

3. Proteasome inhibitor MG132 X x|2] &3}

Aol sl AL Holi A549 HYAH EFo
A SolELZEA A HARIAI] NF-kB7F 843314
£ Fig. 2914 &3 7]e] NF-xB 2Ael] <3
WALAC] dig el FkEE AE E91s)
#Aste] proteasome HAAZA hEHQ NF-xB

qAAZ LA 3= MGIAE UMS AAA S
F A &AbE Adstgon MGIZE A5

AEFS A BEAol Bal olRd dee o
A Bt oHFig. 3).

(A)

IKB-a

ERK2 LN N ] — — —

| A549-neo A549 |kB-a-SR

(B)

120

100
~ 80 0 cortrd
= 60 ERT
§40 B KB RT
B

O.

Fig. 4. (A) Characterization of A549-IkBe -SR cell lines by Western blot: (B) Stable overex-
pression of IKBa -SR dose not sensitize A549 cells to radiation-induced cell Death.
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RT 10Gy TNF-a (5ng/ml) |
\ 0 1 2 ahr |
‘ 0 1 = 4(hr)
cLAP1 s e eSS ‘
- .-
| ﬁ_actin e e G SSm———
o 1 2 Aalhr)
o -— - e
" GIAP2 |
\ B-actin — e —— —

Fig. 5. RT-PCR shows no change in both cIAPl and cIAP2 expression when AS49 cells are exposed
to 10 Gy radiation, while TNF- (5 ng/ml) induces strong expression of cIAPl and cIAFP2

both.

4. |kBe -superrepressor FAAIFR0| 0O|X[=
g1}

Bl Ed NF-kB A4 MGI322A 84 3
FAd ¥ 538 IR £347]] NFxB
o BolFolx MEAH YAE T3 AMI AX
o] WAL Al v 9L 2AEE] A
39 IkB a -superrepressor(IKB o 7} $1413tE o *
e F2%F HEE 3 Ser-32 ¥ -Hel o
g EdWo] FEAEAN A&AH o2 NFKBE X
g3l geid 2 4L dAHE HHFeE K
Az FY§F A549-IkBa-SR AEFE Al&se]
A549-neo MEFot AR 7S vlmdtg o
o] 9A 9] &= WEE BAFR] E3cHFig.
4B). Fig. 4A= Az A549-KkBa-SR AlE3F¢)
NF-kB ¢4l &35 313l7] 913t AB49-neo Al
Z3o} vwsl7] 91ste] WAMA FAL F KBa ¥
8]E Westemn bloto.2 #91% g0tk

5. A549 HIEFOA WAKM ZA| ofgt clAP
Ua sis

A549 AEF|A LAPde] NF-kBE #4438 2714

7t NF-kB 9AZ WA 254 offd 9%=
Ul A7) geths AHE ER1E - PAde] NF-kB
o 938 FEYHEE Fo FpFEIZEAX {FHA
gl clAP 2o FFS vA= AE Bl st
o] RT-PCRE Al#3iylel. Pddz=de AHEE
TNF- ool 8= cIAP1 ¥ cIAP2 25 /2|3
A Ed F27t BEHAT WAL 2Ae] o=
cIAP W&o A8 Myt #EsHA dUtHFig. 5).

6. clAP2 promoter 418 21}

olo]A] MiAlMo] cIAP2 promoter #Adell mX|:=
g8k Hrlkslyl Askd  dAP2 #FEAY 5
flanking ¥¢ (14 kb)E pGL2-basic luciferase
reporter constructe] F¢%& plasmidE AX9 M ¥
Fol FA2 FUF F A7 TNF-e ot $AMIx
A} & luciferase assayE Al83 A3 TNF-a ol
A 24104 wje €4 F7irt @A wd
HAlA ) oA E 12301 wlE 2 &3} bin|
s tHFig. 6). ¢4 AAE T8 & W AS549
A EFo) A wALAe] o8] NF-kB7b &4 st A7
I AxE uvdld FolTZEAA  FHA
cIAPE FE¥ AEE opd Aoz AztED WA}
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= Ocon B TNF-a(5ng/ml)
% 2.5
o 2

8

| o 1.5

. 1 e

(. =—

5 0.5 =

3 . -

|

| vector con

B Radiation(10Gy)

clAP2

Fig. 6. Radiation has no significant effect on cIAP2 promoter acﬁvity measured by luciferase assay,
while TNF- @ increases more than two fold activation of cIAP2 promoter activity.

A YAL Role A9 AEFHH NFkBe
2% YA <zt ol Aoz Atz

L

AL ZALe] mE AE ubge] glojA AR
¢l APl £& NF-kB’} @4ztgozH A4
A g5 @Aste 5013 {1 dEz oy
F4E AEIFYE dF 2H48°] RuHn I
121 NF-kB7} o}EZEAA NEAY AAd U
oA Fag gEs G vk e FX
9] A}d 24 TRAF, cIAP, P21 5 3FolELEEA X
FHAEE A4} FEFOEA HEES AZAZ
2E BEAGC umabd zAbe] ofs g4sE
NF-kBE TNF-a Y daunomycin 5 ¢4 S
o3 2438 NF-xBe Zo] dAXe A& 235
Z A433 gEd NFxB 9A4AE 58 g¢gas
g FOA7lEe AaA AFo] ANHR JP
o} ALY ZAe] 95 843Me NF-xB7}F 3
ApAe] 8 FrESE HHE A5 vAE
Gl e g At Hag Fex 9
£ ¥} PC3 prostate cancer cells® HD-MyZ
Hodgkin's lymphoma cells& o] &3 23 AFS
B2 NF-kB A& Fs WA Aol offd

JFE mAR £dde 2} Yo’

olg g wjAolA B ATolMi= vlaEy HAA
o WAL Heolx AMI HAMETE o] &3t W
AHd ZAb| @2 NF-kB 2432 8¢18ta o
213 NF-kB 4318 Aasds o B 3
Ao WsE ##sl3 NFkBd 28 fr=sHE 5
8 FOIXZEAA FAAR] clAP Z¥E W3iet
cIAP2 AAMEA S zALELA Stk £ ATl
A HAM-FEAD AZEFA0l oA wmE YA
S Holg oz ¥ A9 M EFNA WAL
ZA | ol NF-kB7F 84318 Ay A &
¢l=]¢ith. Reporter gene assay® HAFEA-E &<l
81991, Western blotell &]8] NF-xB &4 &te] F
2 @7 kBe9 #3& £451%on EMSAq
2]3] NF-xBe] DNA AL F93ch sk
NF-xB @45+ #¥3H NF-«B &4 A3 &
Al PMAY TNF-e 9 @4xd vis) #A¥tzo
2wk Aoz veh AHo® A549 FLHEF
A M AP AL 98 F=5= NF-kB &4
5 234 ZYsR 4L A= HFriEe o=
A549 AEFA Yelus AR YAde) g%l
Az M el NF-KkB o &o] avir Fa3dx &g 3
olghs F3Fo] 7Hsstdch AAE NF-kB Al
o3 WAMA-FEA8 AEAe] ZRERE s
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uAp A Aol MGIRZ AAA 3 KBe
superrepressor A2 FJol o] AP -FEA
A A= o ¥ g wXA] Hatt
AAEL o8 NF«kB A 2] BAbd-
TA AEA] uig 72 g@sb AERHA G
1524 wabad Al o8] NF-xB7F @43} =
71e AW EA3lE NF-kB7l golEZEA|
485 sH=d ojA Fad g Ivn &
7 IAP (Inhibitor of Apoptosis Protein) 72
T2E AU cIAPL clAPZ A fraztel 2y
7‘L°}93\°L} TNF-gol 93 f=5E A

O

(o3
[‘:10

2

.

g 1o

3 3
=gl A SN dAPZE s

Z%om cIAP2¢] promoter $A4E 9l
IME HdE wgte: €2 + gk o&
TNF-a Aadg Ao doix EAste NF-«
B ol&X cIAP2 S 53 o3k AZA A
ﬂrﬂw HEALA o °]61W” HAEA G
WA o8 fE¥= NF-xB 2
A7} Zug ¥ oz} cIAP = HEo] o] A
AL oA gl JojAE kA Fegk o
312 i=ths AR AlAlshE whba Az
Boap A= A9 ¢ A EFo AT Elgl
AP EA ks 7l thE MEFEE olE
5 A¥ow sgstel selar Best oy A7
9oy, MFEAL SHoA HAMA-FE4 NF-xB &
Ak Fa 287 Hel ofum, MARE-F A
NF-kB &A3}7} z2bi= BAAQESHE ou|g mie}

shenl QoA 271 A% 0 AT olojHiol &

% 4%

é

AT
Aol WAAS ZAehE AEAET FA AP-1,
NP-kBsh 28 ole] @At #4935 Ao

2 ol Ak olF 93w Wewse 2%

HAFQIZLQ! NF-kBE &opEIZEA| L] 7]50] §
on NF«B #4sE Aagtezs TNF-aut
daunorubicine 5ol 9% FdgHE FFAAE
dgol wE A gtk NF-kBe FolLLEA 2 7]
e NF-kB &4 @izl clAPL, 29 dARE
3 fxo 93 o F AP, 2& caspase 3, 7,
pro-caspase-92] FAL HPFOZH o} TAEA
25 sk Ao defA vk ool AAEL
WAk fEA A EAREY wuAd JAg Holw
4519 AZFAN Ao A9 NPk 2434}
o) wE JAP ¥EGEE Z2AMela NF-xkB &

431 Aee] WA fE4 AZAEe] g
2318 Fels] skl B 978 Agsiginh
T

[=] =]

AEFE A549 HALAETE o] §3Hal, WA

ZAb= VarianAhel Clinac 1800C A& 7H45714 o
a9 on A 10GYE AHEstc) AlEs
A7 = MTT Assay® ol €319 1, NF-kB &4
3} A= luciferase reporter gene assay, electro-
mobility shift assay, IkB-a degradationol th3st
western blot& 834tk NF-kB&A-& zethst
7] #18t9d  proteosome inhibitor$! MG132¢9F kB
@ -superrepressor plasmid%  transfectiondt ¢+
2 A|EF AB9-IKB a —superrepressors o] 8381
o}, cIAP9] WEE RT-PCRE OI‘Q‘O} al, cIAP2
promoter 24 NF-KB sited 233t cIAP2
A2 5 flanking region(1.4kb)-% pGL2-Basic luci-
ferase Vectoroﬂ cloning 3 construct® A}-&8lo]
transfection §-
g I

A9 celloll Al 10Gy AR AR 28 AlE5A
& 24hr, 48hr o Z+ZF 1082+.3 %, 177 164 %
2 vwd Yol S EARIskch wabdel o
% NF-kB¢ &A1& kB-o ®3lol 3t westem
blot¥} EMSA®Z @013}“9_3] luciferase assay©l
AE oF 16 v A=l NF-kB &43t7F v

. Juciferase assay s Al skl
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