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Glycogen synthase kinase-3 p ( GSK-3 B ) involved in the inhibitory effect on

proliferation of lung carcinoma cells in vitro
LIU Pian,et al

(Department of Respiratory Medicine ,the Second Affiliated Hospital , Chongqing Medical University)

[ Abstract ] Objective : To explore the effect of Glycogen synthase kinase-3f (GSK-383 )on cell proliferation in human lung
adenocarcinoma cell line A549 and its potential mechanisms. Methods: MTT assay was employed to evaluate the effects of trichostatin A
(TSA) and pretreatment with SB216763 (a specific inhibitor of GSK-3 8 ) on the proliferation of A549 cells. Western Blot was employed
to analyze the protein levels of GSK-3 B and phosphorylated GSK-3B (pGSK-3 B ). Cell life cycle was examined by flow cytometry
analysis. The immunocytochemical method was employed to analyze the protein levels of p27. Results: TSA could inhibit the proliferation
of A549 cells in a dose-dependent manner and the cell cycle was arrested in G¢/G, phase in A549 cells treated with TSA. While
pre—treatment of A549 cells with SB216763 attenuated TSA induced growth inhibiting and cell cycle arrest. TSA did not alter the levels of
GSK-3B but decreased pGSK-3 B expression and up-regulated p27 expression. As expected,SB216763 increased the levels of
pGSK-3 8 , consistent with inhibition of GSK-3 8 activity. Inhibition of GSK-3 B activity down regulated p27 protein level. Conclusion:
GSK-3 8 was involved in the inhibition of effect induced by TSA on lung carcinoma cells proliferation process. GSK-3 B may exert this
effect by stabilization of p27 which may be one of the downstream molecules.

[ Key words ] Glycogen synthase kinase~ 3 B ; Lung carcinoma; Trichostatin A ;p27

i B8 R B o WL SR M 2 —, RS KRR
R SE S ERA B B m B ARIA T AR i+
R B ERRR, KR ERIEE N EEY R
PR EHRER, EIRT LA B b
ERTTRX T M ZFMBST, P aE & m
¥ -3 (Glycogen synthase kinase—3B , GSK-38),
GSK-3B 2—M SN E LB, E4 AN ZFE
SHRERPOEERS, A S 5 AR AERET
T HA S5 40 MORSTE | 20 M oAb At R IR T 4 2 F
1EENEE: 2 AR(1983- ), %, 5+,

BoLr 0 RIS
BiES . %4 A, %, #3% , E-mail : zengzuo1992@sina.com

B A AR H Ser9 BB RR 1L T 1 Mk B
Hl®, B SLRIESL, @ id % GSK-3B YT Al {2 3
e 958 440 B 9 A K BR A T, Farago %98 35 B 72 2L IR
E B GSK-3B B RASEZH EE T A RR R
HEABRMBH RS, APRUMEWEE A(Ti-
chostatin A, TSA) ) il ffi 8 A549 4t g ) 3% 78 3 A
GSK-3p 5 54/ 40 il 71 40 #1 GSK-3B &4 , 91
HART GSK-3B TEME H A 18 F X T REHLH

1 BR5GE

1.1 ##









ERERAZEER 2009 5 34 £ 2 (Journal of Chongging Medical University 2009. Vol.34 No.2 )

— 177 —

3B MTE M, HA GSK-3B AT fE2 5 T TSA X i i
A549 MR HIVER , 3F B, GSK-3B i
/NGy 3 30 B S Ak 3B S B BH B R 59 R IR MR R Y
TSA B A= K M H4E B (P<0.05) , th & ui T TSA %
) 4 B P S BEL 9 (P<0.05) ,IESE T GSK-3B & 5
TSA X fififE AS49 20 a4 48 A s 3800

BRI — R R, 758 GSK-3B Ml &
g R A g — Rk, EJLRRORIR] (4 A ek g 4
WA MR PLARSE P, 0 GSK-3B MYTE B B
D T AT S R T WA TS GSK-3p &8
SRR AR B T 55 R PR T A U, 2 GSK-
3 1 P11 ] T R R e YR 4 B A S T 25 8 — FP AL

0 ) 3G 7E 2 B A R B R i ], Ko
ol 30715 1 30 5 0 46 T 5 B4 P D A Ok 4 T R R A
B, R RATRE R B A, p27 B—FEEMAEA
BHORERERF , AN E—FEER, HEREL
FENZIIE P FEDL, 72 e yag 40 M Y A R BRI
HEABRKTIEE MK, p27 EEHELBHA
5 MR &4 KBS B VIR RN, L M sh
MY EE S T p27 A L4 E Gl
B S B, DT i 40 B3 5 . p27 4 GSK-3B 1Y
HERYZ—,p27 B LFFLE 2 4~ GSK-3B #k1k
L5 ,GSK-3B BEBR AL p27 & B3 0 48 i oA 2 M,
TSA At B AS49 4 fil 5 ,p27 | 1 % 15 3% i (p<
0.05),GSK-3B # L EEN 4F AKT, ta] LI A
FEEMEAKFRT p27 B9RE,1H GSK-38 1 il
Fl4bFE AS49 4G |, p27 B 13 F XL (P<0.05),
MMIEFEAE A IKE , R p27 AN G S
5T TSA sl M gMA KIS, Bx-—1ER 632
GSK-3B 877,

ASLE B T IERTE A549 4+ ,GSK-3B &
B ER X5 Sithanandam 252V B 5745 R
—3, MMRAREERKEFZEFEN —1BR
ErbB3 i i3 {if 1t AKT {# GSK-3B K&, #E Cy-
clinD1 2 5idEMA K, MEX—(F 5@ EEL4E
T il B9 PO A2 IR FUR R v b AR R e

25 b TR, GSK-33 il A 8 40 M 4k 4, HHLkI AT
BE5 GSK-3B Xf p27 WA A X, &8 T MGSK-
3B MR ZE Rl A B FIa T IR R o i — 20
AT ## GSK-3B 7E M 0 R LI FIR T i A
YRR T 5341, GSK=3B MMl RIAE I R
FRTRITERRS NARTE R B e 259 7T e {2 i
P 988 ¥ 2% A SO ALY 25 0 R TR 240k

2 % x ®

[1} Cross D A,Culbert A A,Chalmers K A,et al. Selective small molecule
inhibitors of glycogen synthase kinase—3 activity protect primary neurones
from death[J]. J Neurochemistry,2001,77(1):94-102.
[2] Jope R S, Johnson G V. The glamour and gloom of glycogen synthase
kinase-3[J]. Trends in Biochemical SciencesTrends,2004,29(2): 95-102.
[3] Hetman M, Cavanaugh J E,Kimelman D, et al. Role of glycogen syn—
thase kinase-3 beta in neuronal apoptosis induced by trophic withdrawal
J1. JNeuroscience,2000,20(7):2567-2574.
[4] Farago M,Dominguez I, Landesman—Bollag E,et al. Kinase inactive
glycogen synthase kinase 3beta promotes Wnt signaling and mammary tu—
morigenesis[J]. Cancer Research,2005 ,65(13):5792-5801.
[S5] Surjit M,Lal S K. Glycogen synthase kinase-3 phosphorylates and
regulates the stability of P27kipl protein {J]. Cell Cycle,2007,6 (5):
580-588.
[6] Choi Y H. Induction of apoptesis by trichostatin A, a histone deacety—
lase inhibitor, is associated with inhibition of cyclooxygenase-2 activity in
human non-small cell lung cancer cells [J]. International journal of oncolo—
gy,2005,27(2): 473-479.
[7] Alao J P,Stavropoulou A V,Lam E W et al. Role of glycogen synthase
kinase 3 beta( GSK3beta) in mediating the cytotoxic effects of the histone
deacetylase inhibitor trichostatin A (TSA) in MCF-7 breast cancer cells[J].
Molecular Cancer, 2006, 5:40.
[8] Etienne-Manneville S,Hall A. Cdc42 regulates GSK~3beta and ade-
nomatous polyposis coli to control cell polarity[J]. Nature, 2003, 421
(6924):753-756.
[9] Beurel E,Kornprobst M, Blivet—Van Eggelpoul M J, et al. GSK~3beta
inhibition by lithium confers resistance to chemotherapy—induced apoptosis
through the repression of CD95 (Fas/APO-1) expression[J]. Experimental
cell research ,2004,300(2 ): 354-364.
[10] Beurel E,Kornprobst M, Blivet~Van Eggelpoel M J, et al. GSK-3beta
reactivation with LY294002 sensitizes hepatoma cells to chemotherapy—in—
duced apoptosis [J]. International journal of oncology,2005,27 (1):
215-222.
[11] Hommura F,Dosaka—Akita H,Mishina T,et al. Prognostic signifi~
cance of p27KIP1 protein and ki—67 growth fraction in non—small cell lung
cancers[J]. Clinical Cancer Research, 2000,6(10): 4073-4081.
[12] Sithanandam G,Smith G T,Masuda A,et al. Cell cycle activation in
lung adenocarcinoma cells by the ErbB3/phosphatidylinositol 3—kinase/Akt
pathway [J]. Carcinogenesis,2003,24 (10):1581-1592.
[13] Sithanandam G,Smith G T,Fields J R,et al. Alternate paths from
epidermal growth factor receptor to Akt in malignant versus nontransformed
lung epithelial cells[J]. American Journal of Respiratory Cell and Molecu-
lar Biology,2005,33 (5): 490-499.
[14] Sithanandam G,Formwald L. W,Fields J, et al. Inactivation of ErbB3
by siRNA promotes apoptosis and blocks growth and invasiveness of human
lung adenocarcinoma cell line A549{J}. Oncogene,2005,24(11): 1847-1859.
(e XHR)



