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Activation of NF-«B in Lung Cancer Cell Lines in Basal and
TNF-¢ Stimulated States
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Background : The NF-«B transcription factors control various biological processes including the immune

response, acute phase reaction and cell cycle regulation. NF-4B complexes are retained in the cytoplasm in the

basal state and various stimuli cause a translocation of the NF-#B complexes into the nucleus where they bind

to the 4B elements and regulate the transcription of the target genes. Recent reports also suggest that NFF-«B

proteins are involved in oncogenesis, tumor growth and metastasis. High expression of NF-«B expression was

reported in many cancer cell lines and tissues. The constitutive activation of NF-4B was also reported in sever-
al cancer cell lines supporting its role in cancer development and survival. The anti-apoptotic action of NF-«B

is important for cancer survival. NF-4B also controls the expression of several proteins that are important for
cellular adhesion (ICAM-1, VCAM-1) suggesting a role in cancer metastasis. In lung cancer, high expression
levels of the NF-«B subunit p50 and c-Rel were reported. In fact, high expression does not mean a high
activity, and the activation pattern of NF-4B in lung cancer has not been reported.

Methods ' In this study, the NF-#B nuclear binding activity in the basal and TNF-a stimulated states were ex-
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amined in various lung cancer cell lines and compared with the normal bronchial epithelial cell line. Twelve
lung cancer cell lines including the non-small cell and small cell lung cancer cell lines (A549, NCI-H358, NCI-
H441, NCI-H522, NCI-H2009, NCI-H460, NCI-H1229, NCI-H1703, NCI-H157, NCI-H187, NCI-H417, NCI-
H526) and BEAS-2B bronchial epithelial cell line were used. To evaluate the NF-4B expression and DNA
binding activity, western blot analysis and an electrophoretic mobility shift assay with the nuclear protein ex~
tracts.

Results : The basal expressions of the p65 and pb0 subunits were observed in the BEAS-2B cell line and all
lung cancer cell lines except for NCI-H358 and NCI-H460. The expression levels of pb5 and pb0 were in-~
creased 30 minutes after stimulation with TNF-¢ in BEAS-2B and in 10 lung cancer cell lines. In the NCI-
H358 and NCI-H460 cell lines, p65 expression was not observed in the basal and stimulated states and the two
p50 related protein levels were higher after stimulation with TNF-a These new proteins were smaller than pb0
and are thought to be variants of p50. In the basal state, NF-4B was nearly activated in the BEAS-2B and all
lung cancer cell lines. The DNA binding activity of the NF-4B complexes was markedly higher after stimula-
tion with TNF-a In the BEAS-2B and all lung cancer cell lines except for NCI-H3568 and NCI-H460, the
activated NF-4B complex was a p65/p50 heterodimer. In the NCI-H358 and NCI-H460 lung cancer cell lines,
the NF-«B complex was variant of a p50/p50 homodimer.

Conclusion : The NF-4B activation pattern in the lung cancer cell lines and the normal bronchial epithelial cell
lines was similar except for the activation of a variant of the pb0/p50 homodirer in some lung cancer cell
lines. (Tuberculosis and Respiratory Diseases 2002, 52 : 485-496)
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1. MEZF

AEFE QA AL AEF 1233 7134 A E
72l BEAS-2BE AR&3iith. Al A Al &
5 F& Ado2A A549, NCI-H358, NCI-H441,
NCI-H522, NCI-H20097} ol sjgaldich. tiAl =
gtom NCI-H460, NCI-H1299 HBAuA|E};
NCI-H1703, AdHEATA £ NCI-H157, A=
ol=2 NCI-H187, NCI-H417, NCI-H526 & A&
39t BEAS-2B+ Keratinocyte-SFM (GIBCO
-BRL, Gaithersburg, MD) media®, t& A|EF
= 10 % fetal bovine serum, penicillin{100 U/
ml), streptomycin{100 zg/ml)e} E RPMI 1640
(GIBCO-BRL, Gaithersburg, MD) media & ©]&
3 100 mm tissue culture dishelA 375 C, 5%

CO M4 uf Fateirt.
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2} N £5& TNF-a(5ng/ml) & =8l t}, 2h2te]
AEseA 714 geheh A 308 ¥ 8 wadg
FEIIRG

wjokst A £2 PBSZ AlAE & 10 mM Tris HCI
(pH 7.9), 60 mM KCl, 1 mM EDTA, 1 mM DTT

£ ¥33 cytoplasmic extraction buffer (CEB)
2 hE7 Melsle] HYsAAT. o] F Axel 04
9% NP 40/CEB/protease inhibitor cocktail(50 pg
/ml antipain, 40 ug/ml bestatin, 100 wug/mi
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chymostatin, 4 1g/ml E-64, 1 ug/ml leupeptin, 1
#e/ml pepstatin, 20 u¢/ml phosphoramidon, 0.4
mg/ml Pefabloc SC, 0.2 mg/ml EDTA, 2 ug/ml
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A3 & protease inhibitor$} nuclear extraction
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4. Western Blot
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body %} rabbit polyclonal anti-p50 antibody & 2
Z 1:2000¢8 =% 5% skim milk-PBS/0.1%
Tween 2022 348le] membraned A-goix} o
A ERA)ZHTE. Membrane2  1XPBS/0.1%
Tween 2022 3z A1&3 5 HRP conjugated
Y= AP-conjugated secondary antibodyE 5%
skim milk-PBS/0.1% Tween 2008 1:50000.8
3]43led membraned 1A]7F A wREAIFTH
Membrane 1XPBS/0.1% Tween 2002 3}

AFE 3 AN AY,
5. Electrophoretic Mobility Shift Assay{(EMSA)
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cell®) x light chain enhancer®] NF-4B consen-
sus sequenced] #]3sk= NF-«B double stranded
oligonucleotide® ©]&3ld EMSAE Al3sidct
(F"-ATG TGA GGG GAC TTT CCC AGG C-
3'). o] double stranded oligonucleotideol= [ y-*
PIATP$} T4 polynuclectide kinase7} #&=]o] ¢l
t}. Binding buffer(4% glycerol, 1 mM MgCl, 0.
5 mM EDTA, 0.5 mM DTT, 50 mM NaCl, 10
mM Tris-HCl (pH 7.5), poly(dI-dC)" poly{dl-
dC))el 10mge] ) whlasl NF-4B  oligonu-
cleotide (50,000-200,000 cpm)E o] AR2ofA
2027 WA Th AATHSS fsle] WA B9
vt Baglo] 9l 948 NF-4B oligonucleotide
£ o] &3] binding bufferdix 587t kARt
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o} & GaEg AbedlA] 2087 W7 Tl anti
-p65 antibody B+ anti-ph0 antibody & o] A
204 4587 wrs-AlH Tl DNA -protein complex
E 4% nondenaturing polyacrylamide gel (80 :

1 acrylamide : bisacrylamide)olAl  BEAI AT
Gel& w3 o -70°CAA APALE A58 573
5=

2 o

1. 7[x Aejel TNF-o&2 X}= A| NF-«B2] #Lj| W

714 Aol @ gl 2B NCI-H358%
NCI-H460¢ A3 = AgAEF2 BEAS-2B
olxl p5 ¥ phoo] WEHITE TNF-az A= Al
BEAS-2B % dj¥-&9] d¢ AMEFeA p65%} pb0
o] Wgo] F7}3ltH(Fig. 1. A and B).
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Fig. 1. Expression of the NF-«B subunits in the nuclear protein extracts of various lung cancer

cell lines.

NCI-H358% NCI-H460 % M¥F= th& A%

Feh= Ao|8 ugth 2 714 4Y 2 TNF-az 2
4 pe5e AL VAT & FAL(Fig 1A)

TNF-a2 A5 Al ps0RT}F Exj&e] & o] z2he o
Wao] weo] Zrlsiict. o @A e 377 tE&
2709 v 2 AR 9da Z v Ae 7 A

Z|A Ao e 9oz wEEQIth Anti-ph0 an-
tibodyell 2j3] HEH o] Tde ps0o] W &
|2 A=A (Fig. 1B). oo Bz 34 71+
2 Au | E5:0} tiE-e] HUMEFA 7|2 e
9} TNF-a& A= Al NF-4B 23 A zlol71 g1
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Fig. 2. DNA binding activity of the NF-«B complexes in various lung cancer cell lines.
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Fig. 3. Activation of a variant of the p50/p50 homodimer in the NCI-H358 and NCI- H460 lung
cancer cell lines.
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H1229, NCI-H1703, NCI-H157, NCI-H 187, NCI-
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