Tuberculosis and Respiratory Diseases A3 2 5357123, Vol. 46, No. 2, Feb, 1999
O XNO

Q1| #H)etA| 2Fo A NF-£B p50/p65 Complexe] 343}

AEAL ZPDBA WY, ATk Slahesh Wk 9 olgl T AT
A, RHT, OlZH, LAY, BNT, Mot

= Abstract =
Activation of the NF-xB p50/p65 Complex in Human Lung Cancer Cell Lines

Hyung-Seok Choi, M.D.*, Chul Gyu Yoo M.D., Choon-Taek Lee, M.D.,
Young Whan Kim, M.D., Sung Koo Han, M.D., Young-Soo Shim, M.D.

Department of Internal Medicine, Kangnam General Hospital Public Corporation,
Department of Internal Medicine, Seoul National University College of Medicine and
Lung Institute, SNUMRC, Seoul, Korea

Background : NF-4B is a characteristic transcriptional factor whose functional activity is determined by post-
translational modification of protein and subsequent change of subcellular localization. The involvement of the
NF-(B family of the transcription factors in the control of such vital cellular functions as immune response,
acute phase reaction, replication of certain viruses and development and differentiation of cells has been clearly
documented in many previous studies. Several recent observations have suggested that the NF-«B might also
be involved in the carcinogenesis of some hematological and solid tumors. Investigating the possibility that
members of the NF-4B family participate in the molecular control of malignant cell transformation could pro-
vide invaluable information on both molecular pathogenesis and cancer-related gene therapy.

Method : To determine the expression patterns and functional roles of NF-4B family transcription factors in
human lung cancer cell lines NCI-H792, NCI-H709, NCI-H226 and NCI-H157 were analysed by western blot,
using their respective antibodies. The nuclear and the cytoplasmic fraction of protein extract of these cell lines
were subsequently obtained and NF-«B expression in each fraction was again determined by western blot anal-
ysis. The type of NF-4¢B complex present in the cells was determined by immunoprecipitation. To detect the
binding ability of cell-line nuclear extracts to the #B consensus oligonucleotide, electrophoretic mobility shift
assay(EMSA) was performed.

Results : In the cultured human lung cancer cell lines tested, transcription factors of the NF-«B family, namely
the p50 and p65 subunit were expressed and localized in the nuclear fraction of the cellular extract by western

blot analysis and immunocytochemistry. Immunoprecipitation assay showed that in the cell, the pb0 and p65
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subunits made NF-4B complex. Finally it was shown by Electrophoretic Mobility Shift Assay(EMSA) that nu-

clear extracts of lung cancer cell lines are able to bind to NF-4B consensus DNA sequences.

Conclusion : These data suggest that in human lung cancer cell lines the NF-B p50/p65 complex might be
activated, and strengthen the hypothesis that NF-¢B family transcription factors might be involved in the
carcinogenesis of human lung cancer. ( Tuberculosis and Respiratory Diseases 1999, 46 © 185-194)

Key words : Lung cancer, Cell line, NF-«B, Transcription factor, Carcinogenesis.
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Ao AE NF-4B subunite] di& antibody
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body24] Santa-Cruz BiotechnologyA}(Califor-
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5. Immunoprecipitation
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At
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& F<t viokslsivl. PBSE 384 AW AES £
1% formalin in PBSo| A} 1087 27} cellg fix
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kit, Cat. No. K681, DAKOA} A& )4l 30min &
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body?) anti-p65 antibody& 1 :1008] 34%=
2 blocking serumo|A] 3]A13}o] specimend]] 7}38}
o] AlgoA 2A1ZF%Ct incubationdt & PBS=E 3
W A A

Biotin-conjugated secondary antibody(LSAB
kit, DAKOAR) 2 3087} incubationdl £ PBSE
39 M glch. % avidin biotin enzyme reagent 2
30859 incubationd}glt}. specimen slide&
diaminobenzidine solution(DAB kit, ZYMED
Laboratories, Inc., California, U.S.A)9)] incuba-
tionsbe A Wo)Hoz Base] 2Ael Wakgo]

Fig. 1. The expression of the NF-4B p50 protein
in human lung cancer cell lines was dem-
onstrated by Western blot analysis. Lane
1: Total cellular extract of NCI-H709 cell
line was applied and western blot using
antibody against p50 subunit was per-
formed as described in the ‘Materials and
Methods’ section | Lane 2 : NCI-H226 cell
line ; Lane 3 : NCI-H157pl6 cell line;
Lane 4 : NCI-H157C cell line; Lane 5:
NCI-H792 cell line. In each lane, 100 ug
of protein was applied and p50 expression
was observed. Smaller bands just above
p50 were nonspecific ones.

S #EEe AE7IR] 1830 incubationd}$l
t}. Hematoxylino 2 tizg8-4 Agsiyct. g4
o] Y % permanent mounting medium2E
coverslip& mountdln FEdu|F oz AI34C).

7. Electrophoretic Mobility Shift Assay

Electrophoretic Mobility Shift Assay(EMSA)&
Duyao%?2] HH{& ol&sly e BandShift kit
(Pharmacia Biotech Inc., US.A)E A3},
& NF-«B consensus oligonucleotide(Santa Cruz
Biotechnology, Cat. No. sc-2505, Santa Cruz,
California, U.S.A.) & T4 polynucleotide kinase&
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Fig. 2. The expression of NF-¢B p65 protein in
the same cell lines was also demonstrat-
ed ; experimental procedures were as
above (Fig. 1). The primary antibody
used was antibody against p65 subunit
of the NF-4B ; p65 expression was ob-
served in each cellular extract.

AMEste [yP] ATP2E radiolabellinge A|3)3tw
purify3}93t}. 4% polyacrylamide gele wHEm
pre-electrophoresis& 3087} Al3l&lHcy. 240
oligonucleotide probe, 2uf nuclear protein ex-
tract, 500 mM NaCl, 5 mM dithiothreitol, 2 mM
EDTA, 5% glycerol, 1 g poly(dI-dC), 0.05%
Nonidet P-40, 0.05 mg/ml bovine serum albumin
S T 2000 7} HA EFE O ALojA 2087k
F&AIZATE. ©]F electrophoresis & A5l gele-
ZA7F -70CAA autoradiographyZ 283}

.
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1. HZFofAe| NF-xB FA} 21X} subunitel wisl
s

e A EFo A NF-«B AL 21zb9] subunit ¢l

Fig. 3. The expression of NF-¢B p50 protein in
the cytoplasmic and nuclear fraction of
protein extract of H792 cell line was dem-
onstrated by western blot analysis. Each
fraction was obtained by the method pre-
viously described in the ‘Materials and
Methods’ section and each protein fraction
underwent western blot, using antibody
against p50 subunit. Lane 1: nuclear ex-
tract, LaneZ : cytoplasmic extract. High.
levels of p50 subunit activity were ob-
served mainly in the nuclear fraction.

p50 ©¥de] B&-L anti-p50 antibody & AM-3H
western blot ©2 #A&% ZAu} 7} A xFoM Wy
& 2H(Fig. 1). pb5 subunite] ZALoAx 1)
s BEge Ryn(Fig. 2).

2. NF-xB TA} QIX} 4tsie] subcellular localiza-
tion kA

TR B hOFE S AE Rl AT T
A MEehe] Bude Belsie 2asel zzt
Sl 228 BHM p50 B welo] o
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Fig. 4. Immunoprecipitation Analysis demon-
strated the presence of the p50/p65
complex in lung cancer cell line NCI-
H792 (lane 2). Lane 1 : Using western
blot with anti-p65 antibody, expression
of p65 subunit of NF-4B was directly
detected in the cellular protein extract
of cell line NCI-H792 without immuno-
precipitation procedure (positive con-
trol for p65). Lane 2 : Cellular protein
extract of NCI-H792 cells was immun-
oprecipitated with anti-p50 antibody
and subsequently detected by western
blot using anti-p65 antibody ; the band
of p50/p65 complex was detected.

FFE Hole AE anti-p50 antibodyE A3
western blotoZ #Esigdrt. H792 ANER9)
H226 AXFo)A 212} p509] L@ =2 ATd o

Fig. 5. Electrophoretic Mobility Shift Assay

(EMSA) was performed using a Ban-
dShift assay kit(Pharmacia Biotech.), as
described previously in the ‘Materials and
Methods’ section. A : NF-¢B bound to
DNA ; B : free(unbound) DNA ; Lane
1 . No nuclear extract was applied to the
binding reaction ; lane 2 : Nuclear ex-
tract of NCI-H792 cell line was ap
plied ; lane 3: As a competition assay,
unlabelled target oligonucleotide was also
applied and the same binding reaction
was performed. The binding of NF-«B to
«B oligonucleotide was reduced;lane 4 ;
unrelated oligonucleotide (Ebstein-Ba-rr
virus nuclear antigen DNA) was also
added to the binding mixture as a compe-
tition assay. The binding reaction was
unaffected, and therefore considered to
be specific for the NF-xB complex.

Bd FYA UK Fig. 3). 2822 ks H792 A ¥Fo)A anti-p65 antibody & o} &5}k
QA AL MEFA NF-4B gl o] wrge za immunocytochemistryZ A13)3l981 p65 subu-
AEHe| 3= LS & 4 Uk nit7} 78k LEEon E§ ol 2a AxEd
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A EAsle Aol #E= vt (data not shown).
3. NF-xB complex2| Exl| &elje| =t

Ht AEFAN EAsH= NF-«B 5§19 Huj&
A7) $jste] H792 MlxFo] Alxsl whild 250
Al A anti-p50 antibody® immunoprecipi-
tationg Alalate] p50 G A-E ¥ G G A S K-
28l ©o]2 anti-p65 antibodyo] ThH3} western
bloto 2 Z&3je] #AsIATH 1 A} oA EFol
A p50 WAL ALl p65s T aat At
o p50/p65EFAE olF gl TEIUG
(lane 2, Fig. 4). ol A% MEFHAAN EAlsts
p50/p65 complex7} EA|FHR= APA-S ojn]gic).

4. M| SR EE220e] NF-xB complex®} con-
sensus kB oligonucleotide2| Z#t

A8 deEzEd A B oligonucleotide 2 A]383}F
Electrophoretic Mobility Shift Assay¢] Zz} A%
& ThlEZ2E9] NF-«B complex+ «B oligon-
ucleotides} ZFsHe Wt} (lane 2, Fig. 5).
o|#|3t A ¥kl Eo]Xd-& competition assayol

ojsleo] 3¢15]%itt (lane 3 and 4, Fig. 5).
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assay & Al3sle} 1% 4 9I9irt

@dstel NF-«B complex7} &s}A o 74
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X %t} «B DNA sequenceo)e] 4= 1 A3}
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i) F I
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A, Axe] wAF Bl glo] o8 284 gk
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7] fete] A EF0] Wl FE2E A NF-£B family
AA} Qlztel gt A E AR5l immunoprecipi-
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4 z}:
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p50 subunit, p65 subunit’} WEHO Uz p50
subunite] L MEHY Fasld HH3T 8]
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AN MEY FZEEE NF-4B consensus
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2 E:
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o] gA43tElo] 9lon NF-«B family B} ¢}
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