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The Proteasome Inhibitor MG132 Sensitizes Lung Cancer Cells to
TRAIL-induced Apoptosis by Inhibiting NF- £ B Activation

Pil Won Seo, MD.", Kye Young Lee, M.D?
Department of Thoracic Surgery, Dankook University College of Medicine, Cheonan, “Department of Internal Medicine, Konkuk
University School of Medicne, Seoul, Korea

Background: TRAIL (TNF-related apoptosis inducing ligand) is a newly identified member of the TNF gene family
which appears to have tumor-selective cytotoxicity due to the distinct decoy receptor system, TRAIL has direct
access to caspase machinery and induces apoptosis regardless of p53 phenotype. Therefore, TRAIL has a therapeutic
potential in lung cancer which frequently harbors p53 mutation in more than 50% of cases. However, it was shown
that TRAIL also could activates NF- £B in some cell lines which might inhibit TRAIL-induced apoptosis. This study
was designed to investigate whether TRAIL can activate NF- £B in lung cancer cell lines relatively resistant to
TRAIL-induced apoptosis and inhibition of NF- £B activation using proteasome inhibitor MG132 which blocks I #B &
degradation can sensitize lung cancer cells to TRAIL-induced apoptosis.

Methods: A549 (wt p53) and NCI-H1299 (null p53) lung cancer cells were used and cell viability test was done
by MTT assay. Apoptosis was confirmed with Annexin V assay followed by FACS analysis. To study NF- & B-
dependent transcriptional activation, a luciferase reporter gene assay was used after making A549 and NCI-H1299
cells stably transfected with IgG #-NF- #B luciferase construct. To investigate DNA binding of NF- #B activated
by TRAIL, electromobility shift assay was used and supershift assay was done using anti-p65 antibody. Western
blot was done for the study of I 4B« degradation,

Results: A549 and NCI-H1299 cells were relatively resistant to TRAIL-induced apoptosis showing only 20~30%
cell death even at the concentration 100 ng/ml, but MG132 (3 #M) pre-treatment 1 hour prior to TRAIL addition
greatly increased cell death more than 80%, Luciferase assay showed TRAIL-induced NF- £ B transcriptional activity
in both cell lines, Electromobility shift assay demonstrated DNA binding complex of NF- £B activated by TRAIL
and supershift with p65 antibody. I B @ degradation was proven by western blot, MG132 completely blocked
both TRAIL-induced NF- £B dependent luciferase activity and DNA binding of NF- £B,

Conclusion: This results suggest that inhibition of NF-4#B can be a potentially useful strategy to enhance
TRAIL-induced tumor cell killing in lung cancer. (Tuberc Respir Dis 2008,65:476-486)
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11 DAR2E death domaino| EA)8}1A] 7] wjiol] o} E=
EA|X(apoptosis) AEZHALE FHE 5 917] miol},
¥ TRAILE TNF 3472} 71&79] JY0 24 TNF- @
o o] NF-kBE BABAIE Ao Wald g,
NF- £ BE 2 87 o} ZZEA 2 oA QIALZA] TNF-
w HE TRAL) A= WA 2183 75
o] %lo] TRAILe| &Jgt NF-«B Z43E Abcksitd
TRAILS] T8 A1 5 U8l Leid UoY.

Proteasome 2JA|A:= ubiquitin-proteasome AZE
ABte] S8k A Ul 3% #H dldEe] e At
Sto @M LML Ol EZEAIAE Fidl= FdSE &
SrokAlolT}, 1 71H o2 E p53e] 4, cydlin-depen-
dent kinase &JA|eHM ARl p213} p272] W&, stress-acti-
vated protein kinases®] 83l 18]l o} EZEA|A
Al FARIZRRD NF- 6B &bt o] &4 glom o]zgh
A8 Soz ole FgdsaTe} FYEAES Yepilg
A2 FT PS341 (bortezomib)o| thid Z4=352] 23}
A5 AR 1l FDAS] )7FE ol Jufjoli e ARE-
ol HE RS o] LY M= 3 Aol 1
R =

olgfgt wj AellA] AAE2 TRAILY| H|u A dg B
ol HGAZETA TRAILY 2J§F NF- B &3t &
QI3}aL, proteasome JAA|Q1 MG13201] oJ&] TRAIL =
d NF- £ B &/33P7} APeh=[wA] TRAILYY| ot o} X &
Alzo] AT MAYSH=AIE ERIFHOZ A H| el
TRAILS] WEAIE =5slal tads Fr2 +
U= WO RA proteasome AA|A|2ke] 8- o] B
s Gsr] AL GARA B AFE Atk

A o

1. HZF

29 MEFQ] A5499} NCI-HI299 M| EFE ATCCRH
B TUITE. A549 HEFE wild-type p33S 7HAE
#H o] MebAEFo|n, NCI-H1299 AEFE p53 A7t
nullQl # ] thAZLAZEToIT}E AS49 A|EF+ F-12KE
NCI-H1299 A EF= RPMI-1640 vl kS ARE3liaL Zh
Z+ 10% fetal calf serum, 2 mM L-glutamine, 100 U/ml
penicillin, Z12]32 100 U/ml streptomycing 375l A
skt

2, Alef

TRAILLS Alexis biochemicalsAHSan Diego, CA, USA)
o] human recombinant soluble TRAIL (thsTRAIL) kit
Z TYste] ARESFIAL, company protocoldl] whEh
thsTRAIL 5% 100 ng/mlol] enhancer 2 u#g/mlS &
Aloll AR8-8FTE. Enhancers= TRAIL 23S ~8A415 4t
A E (trimerization) WHEo] AsAE-S SASIAT|=
7155 z+3l Qlt}. MG132+ Biomol Research Laborato-
riesAH(Plymouth Meeting, PA, USA)ollA TU3te] B
FEE 3 uME ARSI TNF= R&D system, PMAE
SigmaollA Y3t

3. MTT assay

A8 A EFZ 96-well plate]] Z} wellF A|3E 10,000
WA Este] AEE BT $ MG1323 TRAILS 4
33 ok ARl wheh A8k, MG132 HA A=
3 1M FER TRAIL A% 1417F ol Akl 24413
0| 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide (MTT) 5 mg/ml & 20 x5 FH7}ste] 247k
incubation®F & 0,1N acidified CH;Cl-HCIS 751 A
XEo] 83| E=t], iEMS Labsystems plate plate reader
ol 590 nme] 32 SAet the} 22 g2 9
3 cell viabilityS 243}t

sample absorbance —
blank absorbance

S o) — X
Cell viability (%) control absorbance — 100

blank absorbance

blank: well with media only

control: untreated, 100% viable well
4. Annexin V assay

TRAILO) SJh ATARGo] O} EZE LIS Sl
sfse] AT edolh= wistel Shel phophai-
dylserine®] ¢]Z(eversion)& 7&3H= Apo Alert Anne-
xin V Apoptosis Kit (Clontech, Palo alto, CA, USA)=
o831k, 6-well A|En|F 8710014 AS49 A|EFE 80
~90%92] confluency’} H|=% 83t 3 242} Untreated,
MG132 3 microM, TRAIL (Alexis, San Diego, CA, USA)
100 ng/ml, MG132 1A|]ZF A =] & TRAIL A*| o2
228k 24A17F T M| EZ harvestste] Z|ZA} protocol o]
w2} 1 mg/ml annexin V-FITCE GA3}aL FACS 4&
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saict.

5. Plasmid: IgG «-NF-«B luciferase reporter gene
construct

NF- kB 4 ®H3lol| ofgt Artzds rlstr] $late
reporter gene assays AlFsh= o] Bl whHo g
M F7oll= CAT genes Bo| ARE3II oL 22t o]=2
e FHELE ARBStofof sk MARE wiiel lu-
ciferase geneS Wol| ARgSl= FAoltt, B d7Al=
NF- kB oJ&4 AAIEAL FGrlstr] 8t luciferase
reporter gene assayS T2 AL o= 95|
NF- kB2] 9%42] 1gG kappa chain §-A#}e] NF- B
binding site?l 1gG #-NF- £ B site (sequence 5-GGGG-
ACTTTCC-3) oligonucleotide”} minimal IL-8 promoter
(position —67 to +44)2] ZF-(upstream) o] H2|H==
F24 luciferase reporter gene construct® 0|85k
= plasmid construct®= NF- kB A 597} Al A=

3 minimal TL-8 promoter?t A %H min-IL-8-luciferase

reporter gene constructE ©]-&3}3c},
6. F&XI0[E

A549 M| EF} NCI-H1299 A EF=ol| 4 TRAILS]| 2|3k
NE-#B B4E B7e) slste] A71E 1G £-NF- B
luciferase constructZ- lipofectamine (Gibco-BRL) ¥ 0.
2 FA FUS AR 3 G418 400~ 600 1g/mle]
A sl e wjgste] WA clones RobA 1gG £ B-
luc AJEFZ 853} 1gG £ -NF- £ B site7} 131 mini-
mal IL-8 promoter?t &&= control vectorE ]3¢
& WPH O 2 minimal IL-8 luciferase A|EFE 53}

iz os ARSI
7. Luciferase reporter gene assay

7104 53 AEF] NF- 4B 2]&4 luciferase
Tl oe] AL IRl flste] 2} 1gG £ B-luc Al
E3oF iz AEFQ minIl-8luc AEFE thEZS)
NF- B AFSE2S] INF-@ (10 ng/ml)Z} PMA (20 ng/
mD) 2 A=F3F 3 luciferase assayS Al3Y3}Th, ZF Al
FZ TNF-a (10 ng/ml)2} PMA (100 ng/m)=Z 6AI7F A}
=3k & 0.1 ml9| lysis buffer (0,1 M HEPES, pH 7.6,
1% Triton-X, 1 mM DTT and 2 mM EDTA)E 2H A7}
3ted F=8H(harvest)dF 3 4°Coll 1083F 14,000 rppm o2
ArlEeste] AE dig Ak, Bradford assay (Bio-
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Rad Laboratories, Hercules, CA, USA)E o]-8-3}o] ¢
FEE =43 & 20 pgo] ©@AS luciferase assay mix
[25 mM glycylglycine, 15 mM MgSO4, 1 mg/ml bovine
serum albumin (BSA), 5 mM ATP and 1 mM D-luciferin
(Analytical Luminescence Laboratory, San Diego, CA,
UsA)lell 718+ 3 Monolight 2010 (Analytical Lumine-
scence Laboratory)& ©]8-8}¢] 20%7} luminescenceE 3
3] W Akl L A AS49 1gG £ B-luc AJEFo
A= INF-a (10 ng/mDA=o] oJsiA] 4,610,524,
PMA (20 ng/ml) A}=oll 2J3llA] 5.35+0.62481 ] lucifer-
ase &4 3715 HQl whd ERAMEF] A549 min-
IL-8-luc HEFONME 7|AFE0] kB-luc AIEF2] 1082
o] 1 29 ZAES Bl TNF- a9} PMA A=l ©J3jiA]
8] & S7PT AR got, AS4OA|ET oM NF- 4B
of Sol#3] A o5 7kt ¢ Sl HE AlE
T2 I53eS g F U%Mkdata not shown),
A2 NCI-H1299 1gG & B-luc A EFoA %= T ZA]
oA S TNFQF PMA 2F=ol 9]3) luciferase assay
$aje] NF- cBol Hold ANBAE SelFonH
NF- £ Bol| that AA2AS 3718 Sl system &

|

i H

F METFAA B A-ollA] AR MG132¢] 23} NF-
kB7} AAI=E=AE ERI8H] Slste] tiEAQ] NF-£B

Il Control

(&)]
-

B MG132 (3 uM)
=3 TNF (10 ng/ml)
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Figure 1, MG132 inhibits TNF-« induced NF-«B depend-
ent transcriptional activation in both A549 and NCI-
H1299 cells, A549 and NCI-H1299 cells which stably ex-
pressed an 1gG «-NF-«B luciferase reporter gene con-
struct were pretreated with MG132 (3 uM) for 1 h fol-
lowed by the addition of TNF-a (10 ng/ml) for 6 h, The
cells were then harvested for analysis of Iuciferase activity,
Values are mean of three experiments+SD,
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]

2 HEEAQ] TNFE o|83}e] NF- 4B SAAS Al
sho] B9kt MG132% TNF 23] 1AIRE el % =]8}19]
T} A549 MEFOIA] TNF =] 23l 4.61+0,528) 2]
24 27} Aoy MG132 HAAXE 1.47+0. 14812
78] 714 FEo = AT NCI-H1299 AlEFol|A]
T INF 2] 98] 2.23+0.2181 9] B4 ST} QIgle
U MG132 HAA|Z 1,1610,12812 A2] 7|4 FFo=
FHawle] 22 ARs vl lthFigure 1),

8. Electromobility shift assay (EMSA)

ket

AZFZE 4l 709 100 mm disholl A 80~90% con-
fluency=|A] ¥JFEE & TRAIL 100 ng/mlZ 0, 1, 2, 4A3F
2|8k & Trypsin/EDTAR harvest8lt}, 100 u1 Buffer A
(10 mM HEPES pH7.9, 1.5 mM MgCl,, 10 mM KCl, 0,2%
NP-40 with protease inhibitors)Z 713k & 25G FA}
S8 5~063] THAIA AFEE 3 A7]AL 4°ColA 15
2 14,000 rpm o 2 Yalelste] Al pellets B2
%100 ¢l Buffer C (20 mM HEPES pH7.9, 25% glycerol,
0.42 M Nadl, 1.5 mM MgCl,, 0,2 mM EDTA plus protea-
some inhibitors) & ©]-83Fo] Uk Il A|7|aL 4°CollA
3087F AojzTt, 4°CollA] 1487 14,000 tpm o2 G4
EoJ5te] chromating pelletr]H] 35S (nuclear ex-
traction)’d-& A& F 4°CollA] Buffer D [20 mM HEPES
pH7.9, 20% glycerol, 100 mM KCl, 0.2 mM EDTA with
1 mM phenylmethylsulfonyl fluoride (PMSF) and 1mM
dithiorethreitol (DTDIZ 6A17F FA51e] il 8=
3} & Bradford assay2 Tl EEES ZA3IC)

EMSAE F&9 e 75 ngS 1 1ge] poly(dl-dC)
: poly(di-d0)2} 2.5 pge] [ @-P¥] - labeled oligonuleotide
probe (1x105 cpm)o] ESHE 20 «1¢] binding buffer
(25 mM HEPES pH7.6, 0.1 mM EDTA, 10% glycerol, 50
mM KCl, 0.05 mM DTT)ell H7}ste] 4°Col|x] 30:3F vt
SAJZ1 3 0.5 X Tris-Borate EDTA (pHS.3) bufferollx] 4%
nondenaturating polyacrylamide gelg& A7|%5F3sle] ¢
WA DNA B3-S £2]8}] autoradiography 2 A3}-=
Ak, AREE oligonucleotide probe= I1gG  kappa
chain #-74}2] 5 flanking $-9]2] NF- £B site (5 tcga-
GTCGGGGACTTTCCTCTGA)E ARS3I9IaL, o]of tigh
ARA strandS 5% Y] 7} 97] overhangg ZH=E 11
oF3le annealingdt 3 [ @-P”] dCTP (Amersham, Arling-
ton Heights, IL, USA)$} non-radioactive dA/T/GTPs, ~L
2|31 Klenow DNA polymerase (New England Biolabs,

Beverly, MA, USA)E o]&3d}a] A|Z3}3dtt, Cold com-
petition} &+ Hgkol] o]l supershiftE ¢|a|Al= 250
pg (100x)¢] cold oligouncleotide probe$} NF- £ B2]
p65 subunitol] thak rabbit polyclonal &(Santa Cruz
Biotechnology, Santa Cruz, CA, USA)E radio-labeled
probe} BFSA]7]7] 5E Aol WA whSA|ZIT)

9. Western blot

A5499} NCI-H1299 A|EFo|A] TRAILOY| 2J§H 1 £B«
olxtkete} ) (degradation) S EH18H7] $18ke] 1 kB a
8l western blotS Al&EFATE 2+ MZFE 67119) 60
mm HJFE A4 80~ 90% confluency?} EEZ Hijok3t
3 TRAIL 100 ng/ml< 0, 30, 60, 120, 180, 2405 2] =|3
T Trypsin/EDTAR harvests}e] lysis -82(1% SDS, 1
mM Sodim vanadate, 10 mM Tris-HCl, pH7.4)2&
whole cell lysateZ 53 & 527 4°C 14,000 rpmel|A]
EelEle] EiFES AET) Bradford assay® T
SR8 245 3830 7}gele] Bl Al F SDs-
PAGER 7|33} nitrocellulosed]] o] A3} BlotS-
blocking buffer (4% milk, 1% BSA, 10 mM Tris-Hcl
pH7.5, 100 mH NaCl, 0,1% Tween 20)ll4 14|37} in-
cubationdt & rabbit polyclonal 1B a 3(Santa Cruz
Biotechnology, Santa Cruz, CA, USA)E 4% milk, 1%
BSA, 10 mM TrisHCl pH7.5, 100 mM NaCl, 0.1%
Tween 20 52 E3F3}F 4% milk 8ol 1 : 1,0000.F 3
A3te] 1A17Hs<t 4204 incubations}il 1084 33]
A&+ & horseraddish peroxidase conjugate anti-rabbit
IgG 1 : 5000 3]2 % blocking buffer2 22}3}A] ¥F3-S
1IARE ARl T 4] 33] M3k & BCL (Amersham,
Arlington Heights, IL, USA) 73&3}3it),

2 =
1. HYMZF0MS TRAL REM OlEZEA|A

A 2 AdoA AREE7IR g AS499F NCI-H1299
T 0] BAAESE AEFelA] TRAILY <fgh Al E %
’d& MIT assayE 0|83t SAakct. ZF AlZFolA
TRAILS 1 ng/ml, 10 ng/ml, 100 ng/ml, 1,000 ng/ml &
o] g0 g 77} FrE Z7I5ke] MIT assay 2 cell via-
bilityE 5788+ 27}, A549 AZFolM = 22 98.1+1.3,
86.419.8, 65.6%3.8, 56.2£11,5%2] viabilityS X L,
NCI-H1299 A|EFellx= ZF2F 98,5+0.8, 90.8+10.8,
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Figure 2, Dose-dependent TRAIL-induced cytotoxicity in
A549 and NCI-H1299 lung cancer cells, Cells were in-
cubated with TRAIL for 24 h followed by analysis of cell
viability by an MTT assay, Values are mean of three ex-
periments+SD,
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73.616.8, 65.8112.8%2] AE HITHFigure 2). ©|
Az A F HUAETE TRAIL EF552] 100 ng/ml
oM ZHzt oF 30% Wfle] NESAS s s
10812 Z7TMAS 1 Asaipt 24 G5
Ao TRAILS| RIZFeE M7} opdS SIS 7 QIS

o
2. H M| ZEF0|M Q] TRAILY| olst NF-«B g3}

B olollx] ARE3E F M| EFollA] TRAIL thak Wizt
=7k 30% Weloll ARt AR o= TRAILY thek
WA 71-o] EAlgIch= 7ol et 1 5 7Fd ks
do] Q= AAFEA INF frzkre] Ydlo]= 2 NF- £B
£ SA5AIZ Flolel= 7 st A EF0llA] TRAIL
o] NF- £ BE &XJ3}A|7]=AE luciferase reporter gene
assay, 1 kBa 2] E3}o] 3l western blot, electromo-

|ouo)
ylvdl
yZvdl
Uy vlvdl
00} X

qv 6od

B8 —p65

NF-xB—

Figure 3, TRAIL induces NF-«B activation in A549 cells, (A) Luciferase assay: Stable A549 IgG «-NF-«B luciferase cells
were treated with TRAIL (100 ng/ml) for different time points, Cells were harvested for luciferase assay, The fold Iuciferase
activation was calculated relative to a normalized value of one given to control (untreated) cells, Data represent the mean
luciferase value from triplicates in one experiment, which was used to calculate the mean+SD. from two experiments,
(B) Western blot for |«Ba degradation: A549 cells were treated with TRAIL (100 ng/ml) for various times and cellular
proteins was harvested followed by loading of equal amounts of protein on an SDS-PAGE gel which was probed with
an anti-l kB e antibody after transfer to nitrocellulose, (C) EMSA with supershift, A549 cells were treated with TRAIL (100
ng/ml) for various times and harvested for nuclear extraction, Electromobility shift assay was done with a radiolabeled
IgG «-NF- «B probe, Equal amounts (7.5 ug) of nuclear protein was loaded in each lane, In 5th lane, an 100x excess
of unlabeled oligonucleotide was added 5 min before the addition of radiolabeled probe, In 6th lane, a rabbit polyclonal
antibody p65 was added to the nuclear extract 10 min before the addition of radioclabeled probe,
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bility shift assayS o]-&3}e] &I}t

1) Luciferase reporer gene assayo|
A549 1gG & B-luc Mol TRAIL 100 ng/mle] FE=
727} 3, 6,9, 12213 A
says At 1 A3} A7 1.4, 1.7, 2.5, 2,749
NF-£B AR F7b} igked ol TNl olg
NF- 4B :d-/ﬂy,].y_q,A A]—];H;G oz o}:—].j__ -7—{7” UFE]"/}X]
uk =25l ofn]QlE NE- £B SAE) dojds geldt
2= J2ItHFigure 3A). NCI-H1299 A|EFol|AE TRAIL
100 ng/ml 9AZF AR Z 1,5819] NF- ¢B EX57P71 o
oS &I =+ AU

olgh MAIEHY:

harvesta}e] luciferase as-

7+ o)l 1 kBae] ASgo] 9o X&) NE- B
A3lE YAl switch-off systemo| EA5= A2 &
22 gJo} TRAILYY 9J3t I kB @ 2] 3§l glojais= o]
gt 1kBao] ATHEGe] FHFHA Lghct o=
TRAILS]| &Jgk NF- £ B &d3}7} TNFREU= oFslA|RE 1
o} #|&Aolgl= reporter gene assayo] Ao} K3 E=
a7do] opdrietar Azt

3) Electromobility shift assay0f| 2/st NF-«B2| DNA
ek 1eBa S18H 2 2ol olo] WAIER: Tho] NF-
kBe] Fols 2 DNA Ageldl o]Z &elaly] $jste]

electromobility shift assay (EMSA)S A|&&}$IC), TRAIL
A3 741, 2, 443 A SARhale 253 % EMsA
£ Al A3k ARE 3ol it NF- B DNA 2ol
58] 37Fke 9lE 5= I lane 5914 BEo] un-
labelled oligonucleotide (%100, cold competition)e]] £]
3 k3] DNA 2o oAl dS skl NF- kBl &

o]=19] DNA ZEeS Helh % U10n hane 6914 1
o2 A =1 YrhFigure 3B). NCI-H1299 A|EFo]] o] p65 @Al 23t supershifi7} Er83] A= o] o]
M= A549 A|EFoAN wEFe ol AWk 1 kB a band7} NF- #B DNA A3} B3HA|+= transactivationol] 232 &
A% PAToR Hob o [kBas] Halol AT B e p>F THAL ULS I 5 A

2) Western blotof| o/t [xBa E|&: NF- #B7} 8433}
7] YaixlE AEAA NF- £B] 8o 29| o]5S
sk oA Tl EQ) 1k Bav} QAskE T FHolo] E e
Fojof 3=t o]& &<3lal7] $lste] western blotg A3
BT}, AS49 MIEFolA] TRAIL *%] & 3050]H [ kBa
7} g = o] 2AE7] ARRslE] ol 4ARRA] 2144

S Zolst 4= QQltKFigure 3B). L2y} TNF|| &3 1 & (Figure 3C).
Ba«l o] gloiE= 14Bavt 94 EPE T 1~24]
A B
A et g e CETT D PNl e e T
1 Control : g |
I MG132 (3 uM) P o3 {1 . '
Bl TRAIL (100 ng/ml) 3 8¢ I
B MG132+TRAL : 2ol | ?
100 - — ] € gy [ [
80 1 3 e _ ‘
2 15 o 100 L) T 2 15 ho Tioo ]
= Fluorescein Fluorescein
< 601 C penea T R -
g I Y. Y
% 3 %:
s 40 L
.
201 E { i 5 e
0 T 1 : % B
A549 NCI'H1299 o I‘fﬁlugroescein ™ ] TE I"slutl;fescein ™ l

Figure 4, (A) MG132 sensitizes A549 and NCI-H1299 cells to TRAIL-induced cytotoxicity, MG132 (3 uM) was pretreated
1 h before the addition of TRAIL (100 ng/ml) and after 24 h incubation cell viability test by an MTT assay was done,
Values are mean of three experiments+SD. (B) Annexin V assay shows the sensitization effect of MG132 to TRAIL-in-
duced apoptosis in A549 cells, Treatment schedule was the same with Figure 3A, and cells were harvested and followed
by the analysis of apoptosis by FACS scan. (a: control, b: MG132 3 M, ¢: TRAIL 100 ng/ml, d: MG132 1 hr pre-treat-
ment+TRAIL),
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3. MG1320f| ofst HtM|ZF2| TRAIL R4 ofzz
EA|200 oHeh ZEg et

TRAILO| O}EZEAAE A3l g 3tk
21 FARIAR] NE- £ BE E/d815he E91gH §- o]
& TRAILO]| 9|3t o} EZEA LS 1)
ke 73S Eelslr] ¢fske] proteasome AA|Z 1
o] #3112 Walgo =N NF- 4B 24512 JAgch
27l MG132 A 2|2 TRAILY| &J3F o} EZEA]
oJE = MTT assay®} Annexin V assay= 5oFe] &<
Hoktt
1) MTT assay: MG132 A% 3 1Mo FEollA % A
T RIFOlA] 20~30%2] AEZSAJo] T SITE TRAIL
5 FojR oF AlEF RFollx oF 30008] MlESAo]
259 01} MG132 H]X] & TRAILS Fofshd oF A
EF TFOA 80% o) ] MaEEAe] TEE ] MG132
7} TRAILY| thgk a3} 9l S18 & il
(Figure 4A).

2) Annexin V assay: 5 A ZF0A] == TRAIL
I MG1329] 72 A E54 B3P ol EEZEA AR A
< SRlIsl7] flste] ofEZEAIL Z 7)ol AlEEol|A] 2
AJ8F= phophatidylserine] ¢]7-& M= Annexin V
assay S A549 M|EFolA] AlBatect. 1 A3 MG132 ©
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Figure 5, MG132 inhibits TRAIL-induced NF-«B tran-
scriptional activity in A549 and NCI-H1299 cells, A549
and NCI-H1299 cells which stably expressed an IgG «-
NF-«B luciferase reporter gene construct were pre-
treated with MG132 (3 uM) for 1 h followed by the addi-
tion of TRAIL (100 ng/ml) for 24 h, The cells were then
harvested for analysis of luciferase activity, Values are
mean of three experiments+SD,
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Eo02E 17.8%, TRAIL ©H5 T2 41.4%, 181
MG132 FA ] F TRAIL A2 77.7%2] Annexin V %
AME7} Bolglo] ofEZEAAG 93t AEZAUS
stolgl 4= Qi (Figure 4B),

4. MG1322| TRAILO|| 2|3t NF-«B &A3to| oix|

MG132¢]] 9|3t TRAILAZE=/del thgh 22t 37}
TRAILO] 93 NE- £ B 2732 JAIjtel] 7]R1gh= 2&
3tol5}7] 951ed luciferase assay@} EMSAS A|3¥3}Fitt

1) Luciferase reporter gene assay: A549 IgG & B-luc
AEFA TRAILO] ©J3F NF- £ B 8792 2.45+0.054)
S7FFR oY MG132 AR 714 554 0.2440.08
w2 A3 A5t #2E A, NCI-H1299 IgG & B-luc
A2 X% TRAILOY 9J3Al= 1.4710. 16817} S7}s}

12345617

(X o
H”H [
M

<+ P65 supershift

+— NF-«B

Figure 6, MG132 inhibits TRAIL-induced DNA binding of
NF-«B in A549 cells and supershift assay shows NF-«B
complex containing p65, A549 cells were treated with
TRAIL (100 ng/ml) for various times and harvested for nu-
Clear extraction, Electromobility shift assay was done with
a radiolabeled IgG «-NF- «B probe, Equal amounts (7.5
ug) of nuclear protein was loaded in each lane, In 4th
lane, an 100x excess of unlabeled oligonuclectide was
added 5 min before the addition of radiolabeled probe,
In 3rd and 7th lanes, a rabbit polyclonal antibody p65
was added to the nuclear extract 10 min before the addi-
tion of radiolabeled probe (lane 1: control, lane 2: TRAIL
100 ng/ml for 2 hr, lane 3: TRAIL+p65 Ab, lane 4: TRAIL
+x100 (cold competition), lane 5: MG132 3 #M, lane 6:
MG1324TRAIL, lane 7: MG132+TRAIL+p65 Ab),
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Ao MG132 AAAIZ 714 9] 0.21+0,12 ZgH
oA Zot FEE A (Figure 5).

2) Electromobility shift assay: ©]2]gF MG1322] TRAIL
o &8k NF- £B &4 oA 237} NF- £ Be] 3o 4
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o} Zo] TRAIL *]%|o]] 2]&F NF- #B DNA A3} p6s
Al 93t supershift7} MG132 AA| 2|2 2bA oAEHS
golgk 5= IAthFigure 6). o]2] FIh= F AEF BT
A gelstdrt.
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