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The Molecular Mechanism of STAT3 Signal Transduction Induced by TNFa
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('The Department of Clinical Laboratory Affiliated Changsha Central Hospital, Hengyang Medical School,
University of South China, Changsha 410004, China;*Central Laboratory, Affiliated Changsha Central Hospital,
Hengyang Medical School, University of South China, Changsha 410004, China)

Abstract This study explored the molecular mechanism of STAT3 signal transduction induced by TNFa
(tumor necrosis factor o). FACS was employed to determine the expression of TNF receptor TNFR1 in 5-8F na-
sopharyngeal carcinoma cells and HeLa cervical cancer cells. qRT-PCR was used to measure the mRNA levels of
TNFRI and TNFR?2 induced by TNFa. ELISA was used to measure the protein levels of cytokine IL-8. Western blot
was used to detect the total and phosphorylated protein levels of receptors and signal molecules. The results showed
that 5-8F and HeLa cells expressed functional TNF receptor and EGFR. The treatment of cells with TNFa induced
the activation of STAT3 in a time-dependent and dose-dependent manner. TNFa could also activate EGFR. Treat-
ment with EGFR inhibitors reversed the phosphorylation of EGFR (Y1068) induced by TNFa and also reversed the
phosphorylation of STAT3. Furthermore, TNFa activated the pro-cancer tyrosine protein kinase SRC. After treat-
ment with SRC inhibitors, TNFa-induced EGFR activation and downstream STAT3 phosphorylation were reversed.
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In conclusion, in certain cancer cells, the signal transduction pathway TNFa-SRC-EGFR-STAT3 is existed, and

EGFR may be a bridge for linking inflammation with cancer.
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A: FACS analysis of the TNFRI expression in 5-8F and HeLa cells. B: qRT-PCR analysis of the mRNA levels of TNFR!I and TNFR2 in 5-8F and HeLa
cells treated with 20 ng/mL TNFa for the indicated time periods. C: ELISA analysis of the IL-8 protein levels in 5-8F and HeLa cells treated with the
indicated concentrations of TNFa for 24 h. *P<0.05 compared with control group.

El1l 5-8FFTHeLaZBfEZRIATNREMEFOTNFR {4
Fig.1 5-8F and HeLa cells express functional TNF receptor
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A: Western blot analysis of the phosphorylated and total levels of ERK, JNK, P38, and the protein levels of IkB-a in 5-8F and HeLa cells treated with
20 ng/mL TNFa for the indicated time periods. B: Western blot analysis of the phosphorylated and total levels of ERK, JNK, P38, and the protein levels
of IkB-a in 5-8F and HeLa cells treated with the indicated concentrations of TNFo for 10 min. GAPDH protein levels were measured as loading con-
trols. ¥P<0.05 compared with control group.
[E2 TNFaHUEMAPKIE SRR
Fig.2 TNFa activates MAPK signaling pathway
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Western blot analysis of the phoshorylated levels of EGFR in 5-8F and HeLa cells treated with 20 ng/mL EGF for indicated time periods. GAPDH pro-
tein levels were measured as loading controls.
3 5-8FFHeLaZBfIZIATREIEHIEGFR
Fig.3 5-8F and HeLa cells express functional EGFR
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A: Western blot analysis of the phosphorylated levels of STAT3 in 5-8F and HeLa cells treated with 20 ng/mL TNFa for the indicated time periods. B:
Western blot analysis of the phosphorylated levels of STAT3 in 5-8F and HeLa cells treated with the indicated concentrations of TNFa for 1 h. GAPDH
protein levels were measured as loading controls. ¥P<0.05 compared with control group.
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Fig.4 TNFa activates STAT3 in 5-8F and HeLa cells
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A: Western blot analysis of the phosphorylated levels of EGFR (Y992, Y1045, and Y1068) in 5-8F and HeLa cells treated with the indicated concentra-
tions of TNFa for 10 min. B: Western blot analysis of the phosphorylated levels of EGFR (Y992, Y1045, and Y1068) in 5-8F and HeLa cells treated
with 20 ng/mL TNFa for the indicated time periods. C: Western blot analysis of the phosphorylated levels of EGFR (Y1068) and in 5-8F and HeLa cells
pretreated with the indicated concentrations of AG490 for 1 h and retreated with 20 ng/mL TNFa for 1 h. D: Western blot analysis of the phosphory-
lated levels of STAT3 in 5-8F and HeLa cells pretreated with the indicated concentrations of AG490 for 1 h and retreated with 20 ng/mL TNFa for 1 h.
E: Western blot analysis of the phosphorylated and total levels of EGFR (Y 1068) in 5-8F and HeLa cells pretreated with the indicated concentrations of
AG1478 for 1 h and retreated with 20 ng/mL TNFa for 1 h. F: Western blot analysis of the phosphorylated and total levels of STAT3 in 5-8F and HeLa
cells pretreated with the indicated concentrations of AG1478 for 1 h and retreated with 20 ng/mL TNFa for 1 h. GAPDH protein levels were measured
as loading controls.

E5 EGFRZ5TNFuifSHISTATIEW
Fig.5 EGFR involves in the activation of STAT3 induced by TNFa
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A: Western blot analysis of the phosphorylated levels of SRC in 5-8F and HeLa cells treated 20 ng/mL TNFa for the indicated time periods B: Western
blot analysis of the phosphorylated levels of SRC in 5-8F and HeLa cells treated with the indicated concentrations of TNFa for 10 min. GAPDH protein
levels were measured as loading controls.C: Western blot analysis of the phosphorylated levels of EGFR in 5-8F and HeLa cells treated with the indi-
cated concentrations of SRC inhibitor PP2 for 1 h and retreated with 20 ng/mL TNFa for 1 h. D: Western blot analysis of the phosphorylated levels of
STAT3 in 5-8F and HeLa cells pretreated with the indicated concentrations of PP2 for 1 h and retreated with 20 ng/mL TNFa for 1 h. GAPDH protein
levels were measured as loading controls. *P<0.05 compared with control group.

El6 SRCES5TNFuifFSHISTATIHGE
Fig.6 SRC involves in the activation of STAT3 induced by TNFa

alpha-induced protein 8, TNFAIP8)A] {i¢ i2F & WAl J& PL TNFokh 2 HeLa i [l A5 384005 STAT3, {2 ik [ 8
R P YUSEPOR B, TNFo& 518 S I RAES K. IR RATIBT LRI, 5-8FAll HeLa
BT T, 4 TNFodeik B AT, SR FUS . 4 B B K AP I TNF 2 48, T — 45 5 5 K Hit SOk
B, TNFafLA (R HER0 R 52 R IR AT . ZEABE i —3e),

U, FATEFH TNFokb 2 5-8F FlHe LaZtl Al f5 & 0L, EGFR U7 N HER 158 ErbB 1, 2 % & B i g
STAT3 MWL /K 1B % TNFa )R 3G i Fif,  SZAREbBRAIME — Aot , B & —F 170 kDaffy
P28 TNFofll 0] BEI0E STAT3 5 57 T . gk B B R 1 50, LA 3AN AR I MR, 49 5 -
5 XUAE PEFL B BT R4 R — 2, 2t ik () AKX, SEAELE S Q) BKEEEX, 25%
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A2 TR 2R Ak (3) T PN TR S R il s A ek, )i
YE A B R R B, IS 3 — R8RS
Sk, 5T ARIEE . S AEERT. 4
SCHRIRE , EGFRIESS e it o 3L e F =k
Fy 8 S T iR 3 i Rk P, SABBAHSE PHK
I, EGFRI% Rk (R gk e i K AE K o RN ES-
KILSSON%: B3 1l EGFR T 3 Ji% J5 £F 4 it 8
. CHENZEPYE B, EGFR-PKM215 53l B i i3k
SR K . PENGEP R I, EGFR 2 HFEBJH
B BHEAN A . BEAL, EGFRIGML G &5 m &
WA g 4 PRI B . AR . A AR R AR RN
FaEd . kel W, EGFR S MR kA K EA 5.
LIUZEPOIE /N Bt 2R A i I, EGFR AL [ /)N
21 o fifi 9% (non-small cell lung cancer, NSCLC) &%
15 TNFoo FATHT FEAE SEE B 2000 FH S e 20
TNFafg#7%5 EGFR, B TNFor] #8 i@ it 75 1 EGFR
RAEFARLIEAEH

SRCJ& T SRC¥# i 5 1% (Src family kinases,
SFKs). % FEH 1A ot 4k, Hd SRCL Yes
A FynfEI FLEN W) 3R IA B, SRCH 4MA A 1)
SERIEK, 430 N-vi S A A, 55 A0 o A B AR
SH3Z5 M3, K S5 PR U & 5 B =08 7 91 1) B
SH2 45 # 38F SH1 &5 4k . 7EM R 4 e, SRCIK
il 3ot 2 a8 o A 3 e 8 400 o 384 B R IT R L O I AR
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DU #2351 EGFR, 1 SRCA2 #5743 1k EGFR i) o
O FRATES FRATTRE FE IR, 0 SRCH 1% % TNFa
75 51 EGFRB R A4 S I R Ui# I STAT3 B k., 4
7~ TNFaifi i SRCiE 1k EGFRIE M S STAT3 (5 5
5 RYTNFoiG L STAT3IH % ESRCII S 5.

KIR G 22 5l B T RIAER K KR,
M FETNFogik K . A A% A = R IA TNF
ZAAFIEGFR, TNFo 5 52 k45 & nl % # 0% EGFR,
HIEALH RS 2> T-STAT3, SHUM R K& 4. B,
HEBTEGFR I 18 1 40E 175 5 e i A I 42
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