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Background : NF-xB 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 PISK/Akt pathway could activate NF-kB in human cell lines.
However, the effect of PI3K/Akt pathway on the activation of NF-xB 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-kB in human respiratory epithelial cell lines.

Methods : BEAS-2B, A549 and NCI-HI157 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

TE s 20019 At dekdgtule] B o] Folf S (04-2001-009-0).

Address for correspondence :

Chul-Gyu Yoo, M.D., Ph.D.

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Seoul National
University Hospital, 28 Yongon—dong, Chongno—gu, Seoul, 110-744, Korea

Phone : 02-760-3760 Fax : 02-762-9662 E-mail : cgyoo@snu.ac.kr

— 551 —



— S. M. Lee, et al —

phospho-specific Akt Ab and IkB Ab. To block PI3SK/Akt pathway, cells were pretreated with
wortmannin or LY294002 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-HI57 cell lines, Akt was activated by TNF-a and insulin.
Activation of Akt by insulin did not induce IxBa degradation. Blocking of PI3K/Akt pathway via
wortmannin/LY294002 or DN-Akt did not inhibit TNF-a-induced IxkBa degradation or IKK activation.
Inhibition of PISK/Akt did not affect TNF-a-induced NF-kB activation. Overexpression of DN-Akt did
not block TNF-a-induced transcriptional activation of NF-kB, but wortmannin enhanced TNF-a
-induced in NF-kB transcriptional activity.

Conclusion : PISK/Akt was not involved in TNF-a-induced IxkBa degradation or transcriptional
activity of NF-xB in human respiratory epithelial cell lines.(Tuberculosis and Respiratory Diseases 2003,
54:551-562)
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oligonucleotide(Santa Cruz Biotechnology, Cat.
No. sc-2505, Santa Cruz, California, U.S.A.)E T4
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Fig. 1. Akt is activated by TNF-a. BEAS-2B
(A), A%9 (B), and NCI-HI157 (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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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.
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Fig. 3. Activation of Akt by insulin treatment does not affect TNF-a-induced IkBa degradation.
BEAS-2B, A549, and NCI-HI157 cells were treated with insulin (50 punit/ml) for an hour.
The levels of IkBa, phosphorylated Akt (p-Akt), and total Akt in cellular extracts were

detected by Western blot analysis.
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Fig. 4. Blocking of PI3K/Akt pathway does not
inhibit TNF-a-induced IxB kinase(IKK)
activation. BEAS-2B (A) and NCI-HI157
(B) cells were pretreated with wortman-
nin(fWT) or LY294002(LY) for 2 h prior
to stimulation with TNF-a for 10 min.
The levels of IkBa, phosphorylated Akt
(p~Akt), and total Akt in cellular extracts
were detected by Western blot analysis.
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Fig. 5. Blocking of PI3SK/Akt pathway does not inhibit TNF-a-induced IkBa degradation. Cells were
pretreated with (A) wortmannin(WT) 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.
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PI3K/Akt =29 A7} kBa #&) H=dl v 2B AENA 9}t 2o] wortmanning A A ¢
A JFS Y] $lske], PIBKe #4S o KK @4zo] obf-el Wizl #zsx g
A3H= wortmannin % LY294002 2 A A)38130S (Fig. 4B). thek LY294002 & AA X3 2% IKK
o], TNF-aol 9] IkB kinase(IKK) &/ds}e] w g8t ZrbskeE AAY HYon, ol WaA
A= &RE Hrletddth. BEAS-2B AlEolA 7 IKKae] 9Fo] LY204002 A x| tol| A Z7}
wortmannin A= IKK A Ed J&S ]2 %] o] glo] oo 93 aHE AGEJHFig. 4B).
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Fig. 6. Blocking of PISK/Akt pathway does not
affect TNF-a-induced NF-kB activation.
NCI-H157 (A) and A549 (B) cells were
pretreated  with  wortmannin(WT)  or
LY294002(LY) for 2 h prior to stimulation
with TNF-a for 30 min. (C) BEAS-2B
cells were transfected with dominant
negative Akt(DN-Akt), and then stimulated
with TNF-a for 30 min. Nuclear extracts
were subjected to EMSA for NF-kB.

Akt B43ke] A7t kBa® wdol wAE
s ety fste], PIBKY A4S AASE
wortmannin %=+ LY294002 A 23 F TNF-a
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AAAEE 22 Ay #H2EAHFig. 5B). Akt
47dstel IkBa afote] #eEAdSs A 1
3}7] 93ke]l dominant negative Akt (DN-Akt)E
A EFe o]iste] Akt EASHE A AdEjol A
TNF-all 9J3 IxkBa®] 3l o7& 37letsith
DN-Akte] o] Akto] #Asi7t anpxom
AA P2, ol TNF-aol <3t IkBa® —‘ﬂr‘B‘Hﬂ
oA H A= UtHFig. 50). oo A= 7 %
Az A Akt 2Adsket [kBa®] wafohs A
AA7L glee AAbeke 2ol

1 mﬁﬁ

5. PI3K/Akt Z=2| A7} NF-<B DNA binding
activityOf| OJX[= &k

PISK/Akt 22| 2417} NF-xBe] 243} x|

des  BHEr] 9sked,  wortmannin EiE
LY294002 AAR 2 PI3KS] 438l AAgt eoll
41 TNF-a A=l ¢]g NF-kB DNA binding
activity® EMSAZ #7339tk NCI-HI157 A2
A& wortmannin F LY2940022] A2 2 TNF-
a A=l 9% NF-xB DNA binding activity®] <
7P7F &S A ZSUthFig. 6A). RHHl A549 Al
FAM= TNF-a &= Aol ¥, wortmannin
AXHAA TNF-a A= 9% NF-kB DNA
binding activity’} % S7FA (Fig. 6B).
DN-Akt®] °]jo= Akte] &43ts AlElS df
% TNF-a A= 23 NF-kB DNA binding
activityx= A=A FUThFig. 60). ool Ad=
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Fig. 7. The effect of PI3K/Akt inhibition on the transcriptional activity of NF-xB. (A)
Adenovirus—mediated overexpression of dominant negative Akt (DN-Akt) did not block

TNF-a-induced transcriptional activation

of NF-kB. AX9 cells were transiently

cotransfected with plasmid vector containing dominant negative Akt and luciferase reporter
construct driven by NF-kB. Twenty—four hours later, cells were stimulated with TNF-a for
30 min. (B) Wortmannin(WT) enhanced TNF-a-induced increase in NF-xB transcriptional
activity. A549 cells were transiently transfected with pcDNA3 luciferase reporter construct
driven by NF-kB. Twenty—four hours later, 10 mM of wortmannin was added and incubated
for 2 h, and then stimulated with TNF-a for 30 min. Luciferase activity was measured and

normalized by transfection efficiency,

cotransfection.
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%
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