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Background : NF-KB is a characteristic transcriptional factor which has been shown to regulate
production of acute inflammatory mediators and to be involved in the pathogenesis of many inflammatory
lung diseases.

There has been some evidence that PI3K/Akt pathway could activate NF-kB in human cell lines.
However, the effect of PI3K/Akt pathway on the activation of NF-kB varied depending on the cell lines
used in the experiments. In this study we evaluated the effect of PI3K/Akt pathway on the activation
of NF-¥B in human respiratory epithelial cell lines.

Methods : BEAS-2B, A549 and NCI-H157 cell lines were used in this experiment. To evaluate the

activation of Akt activation and IkB degradation, cells were analysed by western blot assay using
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phospho-specific Akt Ab and kB Ab. To block PISK/Akt pathway, cells were pretreated with
wortmannin or LYZ294002 and transfected with dominant negative Akt (DN-Akt). For IKK activity,
immune complex kinase assay was performed. To evaluate the DNA binding affinity and transcriptional

activity of NF-kB, electrophoretic mobility shift assay (EMSA) and luciferase assay were performed,

respectively.

Results : In BEAS-2B, A549 and NCI-H157 cell lines, Akt was activated by TNF-& and insulin.
Activation of Akt by insulin did not induce IKBe degradation. Blocking of PI3K/Akt pathway via
wortmannin/LY294002 or DN-Akt did not inhibit TNF- ¢ ~induced IkB ¢ degradation or IKK activation.
Inhibition of PISK/Akt did not affect TNF- @ -induced NF-kB activation. Overexpression of DN-Akt did
not block TNF- @ ~induced transcriptional activation of NF-kB, but wortmannin enhanced TNF- a

-induced in NF-KB transcriptional activity.

Conclusion :

PI3K/Akt was not involved in TNF-a -induced IkBe degradation or transcriptional

activity of NF-KB in human respiratory epithelial cell lines.(Tuberculosis and Respiratory Diseases 2003,

54:551-562)
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2}2] kB element (GGGAATTCCO)ol ZAg§to =
A B3 fHHtarget gene)d] AL 848 24
A g o]d H2E B3 WA @4sEE
HEHQ 4Fv E42%E TNF-a, IL-2, IL-6,
IL-8 lymphotoxin, GM-CSF, 7 -IFN, adehesion
molecule & & 4 Ao,

o]213t NF-kB2] #&Al3}dll+ lipopolysaccharide
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Aol 7t7) a2 TE7) VAR e dake
obA & UA @& FHjolrid, AREL TF
7] AHAHENA ] NF-kB 843 Akt F=27}
gofatEa], BT ofw sjde o A
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CHad 3 Wi

B dTde B #H 49AEF BEAS-2B%
HAAETFS  A549, NCI-HIS7S  AM8-&ttth
BEAS-2B A¥FE KGM media, HHAEFE
10% 83, HJAA 30 mg/ml, 2EFHER}C]
Al 50 mg/mie] H7He RPMI-164081%1& 27} o]
L3l 37C, 5% CO9 incubatorol 4 w9kl sdc).

2. Akt &3t R % Akt 22 HH|

Akt A2 A3E FE57] st 4 AxF
o 5 ng/ml ¥E¢ TNF-o && 50 punit/ml
=9 insulin & A&, dF Azro] Fg
5 Q143 Akte] WE-E& EFAst Akt B2 &
A3 Axg sk

Akt 32% 9qAE7] f3ide PIBKS 8354
AsAl 2 delx U wortmannin Y LY294002
£ Zt7} 40pMT} 10pMe FEE ZF AEFo|
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AkD)E AF}ste AEF o{lete WS AME
Eiaii=g

3. Western #AY

whole lysis buffer(0.1%6 Nonidet P-40, 5 mM

-— 553 —



— S. M. Lee, et al —

EDTA, 50 mM Tris(pH 7.5~80), 250 mM NaCl,
50 mF) & o]&3te] FAEL dis FZ&
0pgd HAE @S 10% SDS-polyacrylamide
gel oA 7195 AATE 42 ¢ 400 mAY
ARF AFE DA ES nitrocellulose membrane
O2 transfer Al71X, ©] membraned blocking
solution(6% skim milk in 1XPBS/Tween 20) &
2 IA7HE block AlZl & anti-Akt 34, anti-
phospho-Akt @4 anti-lkBe 34|, 5& anti-
IKKe ZAE 1: 10002 #H7ksle] 1247 S0
HEAAT AH F ojZ FAE 1 200008
7beked HbEAIZL & WEAEY HEE ECL

Western blotting detection system & o]-&3}t},
4. Electrophorectic Mobility Shift Assay

Electrophoretic Mobility Shift Assay(EMSA)&=
Yoo 5] W< o] 8349t} NF-KB consensus
oligonucleotide(Santa Cruz Biotechnology, Cat.
No. sc-2505, Santa Cruz, California, US.A.)& T4
polynucleotide kinase & A&t [y ¥P) ATPZ
radiolabelling & A3tk 4% polyacrylamide
gelS THET pre-electrophoresis & 3027F A3
g H, 2 ul oligonucleotide probe, 2 z1 nuclear
protein extract, 500 mM NaCl, 5 mM dithio-
threitol, 2 mM EDTA, 5% glycerol, 1z g poly(dl
-dC), 0.05% Nonidet P-40, 0.06 mg/ml bovine
serum albumin & % 20 xI7} HA 8 v}
& A4 208 zF vSAFHY. o]F electro-
phoresis & Al33laL gel& AE A7) F -70C
A autoradiography & *|#a}%it}.

5. kB kinase (IKK) Assay

AEY KK 845E GST-KBe & 7|A& o) &
fe]

g Aol 99 A4 (n vitro immune complex

kinase assay) &% ZA39Edl, Yoo £%9 u
HE ol &ttt lysis buffer & 20 mM Tris-
HCl(pH 76), 150 mM NaCl, 25 mM B -glycero-
phosphate, 2 mM EDTA, 2 mM pyrophosphate, 1
mM sodium orthovanadate, 10% glycerol, 1%
Triton X-100, 1 mM DTT, 10 g g/ml leupeptin,
1 mM PMSF ¢ Aoz & H AXE &3
AA 4TelA 1083 16000xgs 94 Ea)3h
W AEAE WA 110002 343 anti-IKK @
Ab%} 50 #1 protein-G Sepharose beads & 2d0]
4T A overnight incubation A|Zth 28] F 3
washing & A7l Hol 10¢19 buffer(20 mM
HEPES(pH 7.6), 20 mM B -glycerophosphate, 0.1
mM sodium orthovanadate, 10 mM MgCl,, 50
mM NaCl, and 1 mM DTT)el 05 xg GST-IkB
@ ¢ 10 xCi9 [y -"PIATPS 4lo] 30Tl
& WA W] Ed F 10% SDS-
7195 AP
nitrocellulose membranedl] A o](transfer) A7l %
autoradiography & A 83t}

polyacrylamide gel®

6. Luciferase Assay

NF-kBe] #A} & A(transcriptional activity) &
H718l7) Y8t luciferase assay system® o1&
stH ). kB site 7} 8% pCDNA3 construct &
A H Agstuzx sk AEF oY
(transfection) 3tk wjde] Ev Hex 1X
PBS 2 AH&sI: 1X lysis buffer(10% Triton
X-100, ImM DTT, 02M KPQy, pH 78) & Y&
5, scraperZ #o] AEE wojlm 12000xg&
44 BEd # AFdut Fdojulo] ruatguh
Luciferase assay buffer(10mM ATP, 20mM
MgClz; 0.2M KPOq4, pH 7.8) & luminometer tube
of 247} 10041 ¥ B8 9 Bosty g A%
FEFAE 0p1 4 Y & HolFArk 50«19
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Fig. 1. Akt is activated by TNF-a. BEAS-ZB
(A), A549 (B), and NCI-H157 (C) cells
were treated with TNF-a (5 ng/ml) for
the indicated times. The levels of
phosphorylated Akt(p-Akt) and total Akt
in cellular extracts were detected by
Western blot analysis.
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1. H MIMZHAM TNF-a« XS0 2t Aktel
s

#H A A A TNF-a o AFo2 Akto] &4
337t FEH=AE H7El7] 9sle], BEAS-2B,
AB49, NCI-H157 A|EZ 5 ng/ml 5X2] TNF-«
2 A=ska 5, 10, 20, 30, 60, 12080 AH}E F
Akte] 43t §75 Hrisidoh Akte] &435=
QIMELE Fal olFoix 7| wFEel <4tz Akts}
* Akte] UHE Western Mo 2 ksl
BEAS-2B M XZdAM = 5o ZHgt £HEH 24t
3l Akte] @@o] Frhatr] AlFste 60E7A] A
=9, 1208 AHE Fole 7|4 A= 7
A5 AHFig. 1A, upper panel). A549 A|3td| A=

PDGF

0051 2 4
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Fig. 2. Akt is activated by insulin. A549 (A),
BEAS-2B (B), and NCI-HI157 (C) cells
were treated with insulin(50 munit/ml) for
the indicated times. The levels of
phosphorylated Akt(p-Akt) and total Akt
in cellular extracts were detected by
Western blot analysis.

TNF-a A= 5& FHH i3t Akte] wdo]
S7et7] AlFs] 1208704 A5, 2087 30
B Fol Hxe 2dEL RgukFig. 1B, upper
panel). NCI-H157 MZeA= <14ks Akte] 24
o] 20% FHH F7ksl7] AlFE| 60%e] Hie
EEElEar, 1208 Fole 714 AR 2askdo
(Fig. 1C, upper panel). 25 A|3EdA TNF-a =
A=A 1208 F7HA F Akte] 2 dAsH
A=A 2(Fig. 1A, B, C, lower panels), 2 —actin
o] B x UAsle(data not shown) FFe| v
o] d¥o] AHEEHUSES AT 5 AT 0]
Az ¥ AIAHEANA TNF-e AT Akte]
A7 FEEE AlAeheE &Aoot

2. Insulin X0 QI8 Akte] &AM}
=3 Akte] 24

Insulin A *]:= PISKS] &4slE
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Fig. 3. Activation of Akt by insulin treatment does not affect TNF- @ -induced IkB @ degradation.
BEAS-2B, A54Y, and NCI-HI57 cells were treated with insulin (50 g unit/ml) for an hour.
The levels of kBea, phosphorylated Akt (p-Akt), and total Akt in cellular extracts were
detected by Western blot analysis.

3& fFE@vtn A Aok AT Eel A
insulin &l 2]§ Akte] &4z} §HE Hrs}
7] 93te], BEAS-2B, A549, NCI-H157 ~¥e]
insulin(50 g unit/ml)-& A2k, 308, 1, 2, 44
7vo] At F <l4bsl Akte] 2L Western £
Moz Hrlstrh. BEAS-2B, A549, NCI-HI57
A EollA Zkz} 308, 1A17E 308 FHE 4t B
Akt U] Frbh BEE7] AFEelal, BEAS-
2B} AB49 AEAME 4AH7HA], NCI-HI57 Al
oM 1A A7 Ql4tst Akt 2dEe] F7H7t /
A € AtHFig. 2A, B, C, upper panels). & Akt2]
2L Ao ALEE Az T LAINA /A
2AchFig. 2A, B, C, lower panels). Positive

control 24 PDGF A &332 W= Akte] &4 Fig. 4. Blocking of PI3K/Akt pathway does not
317 #AHAHFig. 24). 39 AF=RE H inhibit TNF- @ -induced IkB kinase(TKK)
A AEAA insulin X F Akto] 438 U activation. BEAS-2B (A) and NCI-H157
ye sholal & 9t (B) cells were pretreated with wortman -
g FAF - nin(WT) or LY204002(LY) for 2 h prior
to stimulation with TNF-e for 10 min.

3. Akt SMEI7} IkBe 9] 0] 0|X= 95t The levels of IkBea, phosphorylated Akt

(p-Akt), and total Akt in cellular extracts
were detected by Western blot analysis.
Akt 843171 kBa 9 &89 vlzl= d%E A
7bel7) 9ishel, 1412b9) insulin A2 AktE & FOIM TNF-o A5o® kBa o 237 #3s
A3t N7 F, kBe 9 LHE Western £4 o2 =1, insulin HA 2% kBe o E&H7} fx5H
THEEI9Cl BEAS-2B, A9, NCI-HIS7 AX &2 A %9k, TNF-e ¢l 93 kBe 9 #3lodx <
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Fig. 5. Blocking of PI3K/Akt pathway does not inhibit TNF-a-induced IkBa degradation. Cells werc

&S v AR EokrkFig. 3). ol4te] Hi= ¥ A

pretreated with (A) wortmannintWT) or (B) LY294002(LY) for 2 h, and then stimulated with
TNF-a for 30 min. (C) Cells were transfected with dominant negative Akt(DN-Akt), and
then stimulated with TNF-a for 30 min. The levels of IkBa, phosphorylated Akt(p-Akt), and
total Akt in cellular extracts were detected by Western blot analysis.

2%, TNF-a Ao o IKK #4=9 F7t

HAEANN Aktel $43t9} KB o Eahste @
e 4RWAZL 9188 NABH: 2ol

4. PI3K/Akt 29| A7t [kBa Za0l DIX|
= g8

PI3K/Akt =29 AA71 kBe 2 23 ZA&d n
e 4TS sty fskd, PI3Ke) #FH4e o
A 8= wortmannin 2 LY294002 2 HA X34
o), TNF-cz ol 93§t IkB kinase(IKK) &4 3}e] n|
A= EHE HrkElI%Yh BEAS-2B Al EefA
wortmannin AHlE KK Z45ke] &S vx=

ok obFdE FFE v]AA AATHFig. 4A). WY
A7 IKKa o] ¥& RE FolA dAslo kinase
assay oA FTE9] KK/} AREES-S g 4+
ANTHFig. 4A). =3 Akte] #HAHE7L wor-
tmannin AA x| o8] aIHoR AAHAUSE &
215 2lckFig. 4A). NCI-HI157 AMEoA| % BEAS-
2B MEo|A9} Zo| wortmanning A X E 2
IKK #4%e] obFdl ¥yl #ats« gshv
(Fig. 4B). o9 LY294002 & A3 29 IKK
#4387t F7kehe AAF 2oy ok WA
28 TKKa 2] %ol LY204002 A 2ol A &7}
5ol glo] ole] ofgt vtz FerE]ATtHFig. 4B).
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Fig. 6. Blocking of PI3K/Akt pathway does not
affect TNF- e -induced NF-KB activation.
NCI-HI57 (A) and A549 (B) cells were
pretreated with  wortmanninilWT)  or
LY294002(LY) for 2 h prior to stimulation
with TNF-a for 30 min. (C) BEAS-2B
cells were ftransfected with dominant
negative Akt(DN-Akt), and then stimulated
with TNF-e for 30 min. Nuclear extracts
were subjected to EMSA for NF-kB.

Akt 2gste] Al7F kBa o] ¥dol WA= 9
& 887 flsted, PIBKe 28-S A=
wortmannin & LY294002 A A X3 5 TNF-a

o o3 KBe 9 E3d vlAE &3E Hre
t}. BEAS-Z2B, A549, NCI-H157 Al3Ed|A wor-
tmannin A4S KB e 9] S@d] J&E wAA] &
k31, TNF- e ol 23 kB o) Hajdle oftdd o
2ItHFig. bA). Hela #]3s}
HEK293 A¥o)X= 22 Azt @gEo), 99 2
A7t # A EA Tt o]l @AAde] opde &
T ANTHFig. 5B). HEK293 M oA LY294002
ANAZE e Azt FAHAKFig. 5B). Akt
gA5tel kBa weli9le] #AANS FAsA 3
3l7] 918t dominant negative Akt (DN-Akt)S
AZFo o|}dste] Akt FAEE A AejolA
TNF-a | 9% kBe 9 £3] 438 Hrlsisich
DN-Akte] ol9le =z Akte] @437t Fszew
A H U3, o)) TNF-a ol ¢% kBa 2] 237}
AA A= FUHFig. 5C). ol4te] A= # 4
A EANA Akt E431¢} kBa o w39t 48
TAZE &S AAEHE Aot

FE "AA

5. PISK/Akt Z22| X7} NF«B DNA binding
activityOi| OlXl= Y&

PISK/Akt 29| %#|7} NF-kB2] @43} plA=
FEFE  #FAS7] Y, wortmamnin EE
LY204002 A== PI3KS] 432 oA Aol
A TNF-a A5l 93 NF-«kB DNA binding
activityS EMSAZ H71s19ick. NCI-HI57 ) ¥9]
A= wortmannin £ LY2940029] A2 TNF-
a Ao 9] NF-xB DNA binding activity®] &
7}7b 9EE w2 keFig. 6A). ¥HA, A549 A
FolME TNF-a 95 2o H|8), wortmannin
AHXA TNF-a A3 2] NF-kB DNA
binding activity?} W% ZS7HEUY (Fig. 6B).
DN-Akte] o|gje2 Akte] EA43E JA8INE o
% TNF-a A=) 2)3 NF-kB DNA binding
activity'= A|H#] kkcKFig. 6C). ol4de] dAi=

— 558 —



Role of PI3K/Akt pathway in the activation of IKB/NF-kB pathway in lung epithelial cells —

A B
6 r 35 -
2o ST gzt :
28 4| 285 I
<3 3E 20 ¢ f
g2E 3T E= 15} [
&z T
e T 3
-
1 -‘—l 5 L
O N X N s 0 O
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Fig. 7. The effect of PI3K/Akt inhibition on the transcriptional activity of NF-kB. (A)
Adenovirus-mediated overexpression of dominant negative Akt (DN-Akt) did not block
TNF- @ -induced transcriptional activation of NF-kKB. AB49 cells were transiently
cotransfected with plasmid vector containing dominant negative Akt and luciferase reporter
construct driven by NF-kxB. Twenty-four hours later, cells were stimulated with TNF-a for
30 min. (B) Wortmannin(WT) enhanced TNF- ¢ -induced increase in NF-KB transcriptional
activity. A549 cells were transiently transfected with pcDNA3 luciferase reporter construct
driven by NF-xB. Twenty-four hours later, 10 mM of wortmannin was added and incubated
for 2 h, and then stimulated with TNF- @ for 30 min. Luciferase activity was measured and
normalized by transfection efficiency, which was determined by B-galactosidase
cotransfection.
T p<0.05 compared to control group
. p<0.05 compared to TNF- a -treated group
TNF-a ®=d 23k NF-kB DNA binding ol3l luciferase activity® A3t Wortman -

activity®) 2717} PISK/Akt 29 Faa7) olF
o4& A 2otk

6. PI3K/Akt Z29| 4RI7} NF-«xB HAl @Y
ol 0lxls A&

PI3K/Akt 229 A7} NF-kBS HAL &4
o xE g3s #Asr) Yol DN-Akte]
Hoz Akto] 43E AAT FHodA TNF-a
2 AFE F luciferase assayE AP
A549 A EolM TNF-a A X2 luciferase activity
7t izl vl FrkstAdevl, DN-Akto] I
# FoE TNF-a HAG F Aolg HolA
FUTHFig. 7A). THE ©AE  wortmannin 2 E
PI3Ke 24315 A4 Aol TNF-a A5l

nin 9% HAE luciferase activityd] & 4F&
u A A ¢kA % wortmannin A X ¥ TNF- @
2 AZEYE dE luciferase activity?} TNF- «
2 A ol vlE ol FrHetAHFig. TB).
ojate] Ast= TNF-a 2ol 9]3 NF-kB HA}b
849 ZF7te= PISK/Akt 29 FREE AA}
st A7olth ®3 wortmannin WA X &)
TNF- ¢ €% luciferase activity® 742 PI3K/
Akt 729 oA 23 Ao} o wortmannin
ApAol 23k EolHel gHE YZHYTH

I &

NF-kB& Aol 4% w3 3§19y 3ol F
AAQ d¥e 98l e AW ARM, T
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b @A VA E BAdol AstE L ol
= @] Aol gk o F AE

A 2 AR #odtha 4 PIBK/Akt 7
2o oj3te] NF-kB 7 @43tdvte 4+ A%E

o] MHEHA o} MEF| we} Z) &35 A

of dEA BuHdct ¥y MEFQA Jurkat T
AZFe]A Akt o 98] NF-kB #4371 549
% 91om® pervanadate o 913 NF-kB 243}
= PBK7} #od3e 233 A7 At g
QA 7reb MEFQ HepG2 AEFAIME IL-18
2} TNF- e o 23 NF-«kB &4 3to] Akt A7}
#oddhs AT ARso RIHYEHDY,
Sizemore 5 HepG2 MEFIA IL-18¢] 9
3t NF-kB #A43}o] PI3K7} 3t 7]0] kB
w3 NF-kBe] &y o] 53 @d" o] ohyz}
NF-KB pf5/RelA subunit®] ¢l14tzle] 93 R &
Huslgz, = oh& A E3Fe] NIH-3T3E 4
2 g AYPAME Aktoll 23 NF-kB 248l Ik
B E#3Htte po5 subunit o 2487 #BAEHL
BT,

o]& % X F7tA NF-kB A8t PISK/Akt %
27} Bedths $AE 47 AZFeig g,
NF-kB &43 7|45 kB #3) & pa5e 84
3 F ME d2A Rudn ed, 94 38&7)
A AEE Yoz 3 AT A 1 B¢ ¢l
At

A 357 AAMETE Yoz 3 B A7
dME TNF-o He $ BEAS-2B, AXM9,
NCI-HI57 A EFA Akt7t 843t9& 39l
& Ao, 2 AZESF ¥R Akt 43T A
A AZIU o wde] Yelde A7), 714
FHE ZaEHE A7) Fol ¥ i, e
Akt activator 232 & A|2}T A X0 uwel Akt
/3 kinetics ol ztol7t ALE HoFm gt}
(Fig. 1). 38 Zo& Akt 843 228l insulin
02 AF3AE AL A HAEF ZFoA

lo n

Akt o] 843E BAY 5 Yo, dA] AE
T EE A A48 AR ot AeE ¢
2 AEFgE TNF-a 2 A3 7
FEY insulin 02 AF3AE A Akt EA3)
7t B =4 AFEE #3Agd = dAvkFig 2.
BEAS-2B, Ab49, NCI-H157 M X34 TNF-
a A= ¥ kBe 37t #E¥-S FAsH o,
AktE 50w BAIA 7 A olHF kB
e ®AE #AFYE 5 UAKFig 3). 4,
NCI-H157 o PI3K/Akt A2 A wor-
tmanning A X 3lo] PIK/Akt F2E As
4%, TNF-a o 93 IKK 2438t 333 ujx

2 5E BFE UYL TEA T, LY294002
£ AR Aol obA] KK #4318 S714
7= Zizﬁi R E=d(Fig. 4B, upper panels), ©]
T 9937d IKKe 9 ko] LY294002 A &)+

o A %‘ﬂﬂoi glo] olo] 9% gtz AehE Y},
PI3K/Akt B25 AT 2 TNF-a o 93 Ik
Be #3d% 4&& wXx obolFig. 5), A
3&7] AuaH¥eE PI3K/Akt 227} kBea
ol #4384 45 AT 4 Uk ool
th2 Haorel Zo] PI3K/Akt 427 NF-xB¢)
AL &Add #dseEAE dotry] el
luciferase assayg A W82 o] GA] o4 &
F7] oA EA M= PIBK/Akt F27F NF«B #
AL BA4dle BAsA &S RAFJHFig. 7).
o 7FA FREE ARENS AS49 AE] wor-
tmamning AAHAF A$ TNF-ago 93 luci-
ferase activity”7t 2318 Z7Fstedl, DN-Akt
olYdE Afole Wt Qe ez Hop
wortmannin®]  Heol¥<¢l  gdgtn  AwEHI)
EMSA @i}Oﬂ M= A549 ALl A= wortmannin
A3 & NF-kBY DNA binding activity?} Z7}
sked, luciferase assay 239} U8t rkFig.
6B). Wang §°% A% ML HT-298 ol &
3 HYPolA wortmannin A8 ¥ NF-kB9 A}
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Aol F713e Rusd £ A7 Adg s
gt 2¥8AW, & wortmannin AAAE
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DNA binding activityd %718 ##8 + 8l
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7k MEFM R NF-kB9 Akt 4=
obo] A@Age A TEY AY ARAAMe B2
& 4 1313, NF-kB 229} Akt 27} A2 =
AR AE A AAE A Aol F4E
& AATH

2 %

AFHHA -

NF-kBE %<& 4% #3944 2358 4dAle
g "as @A QA 454 HFEH Bl
gyt Apdoel st o NF-kBO
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Aol w1 9low HI PIBK/Akt &5 NF-
kB A3l BodctE A7 AFv BaFHa 8
oy, A8 WA AEFv 2438 71xe] thax
3F7) A AR g 2w A AA ot
FE7] A9 A EdMe NF-kB &4stdl PIBK/
Akt A2t BAEAE Wal7] st B AT
£ AP =1

g

A 7)1@A A A EFQ BEAS-2BS Hek AE
ol A549, NCI-H1578 AHg-3ted Akt 84d38he} 1
Ba 23 o5& #s7] #18l western blotS
1803} t}. Wortmannin, LY284002 ¥ DN-Akt&
o] 43t Akt AEE A3, NF-xB &43t
gl AAL 8L &As) A3 47 EMSA%

luciferase assay2 A 33tH Tt

aal

I 2

>

>~

4 o

BEAS-2B, A549 @ NCI-H157 AlXFo] TNF-e
2 insuling A2l 2§ Akt EAsF FeHATH
Insulin &8 Akt 32E &48A7 45 kBa £
37t dojuAE ekth. Wortmannin, LY294002
2 DN-Akt £ o439 Akt A2E AAT B¢
TNF-e ol 93 kBe #31 % IKK 84371
A AE ¥gon NF-kB &43le JA=HA &
2tk Wortmanning X238 ¢ TNF-a o 9%
NF-kB HA} &4 233 F7letke e 23
o1}, DN-Akt OJQAIZ Ag-ole #EHA FUth
4 8-

AA 357 A9AEAHE KB/NF-kB 429 &
A8h= PI3K/Akt A2} Fet Aoz Add,
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