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STAT3 5 MAPK &R thEHAT
B IR AL [ F-afE SR IE T

B D BkekBA VU BEARFE? ebaR? AEF Y
(ORI ZE R B SE — M B BE B R E BT, db BT 100048; 24 Rl BB TRIFFLHT, LT 100850)

WE HilE 5 -5 M ME R T 3 (signal transducer and activator of transcription 3, STAT3) 45 22 24 5 3% 4k, 25 19 1 iy
(mitogen-activated protein kinase, MAPK)ZEAK P J& 75 77 A6 AH TLAE F I 0 %2 JLA% F 4] 52 i Jib 988 SR ZE Kl 7 -o(tumor necrosis
factor, TNF-o) (5% 530 PE. R R A B4 R M E AR, M N Flag-p38 Fil Flag- 40 i 45 5 85 (A 15 ¥4 2 (extracellular-signal
regulated protein kinase 2, ERK2)H1 4 14 i p38 il ERK2 H:[K, #4 HAd A& & pcDNA3-HA H1; H Western blot J77%:7E 293T 4l
i H AR HG 23 i I S g AL IR AR I STAT3 2 (15 p38/ERK2 & [ 2 [A R A A7 AE A AR . AR N a5 JE R oA
R I3X iR ELAE FH 0] S0 TNF-o (36835, JF4E N RNA TR STAT3 B AMHIG, WEE TNF-o 53 1 5iE
PEQUTAR A, BEOIFIIN Y 45 AR, R p38 Al ERK2 JEKFFI IEAf, K/N>A 1080 bp, 7E 293T 4l fd i IEHfIR 1k K /Mgy
40 ku (1 p38 I ERK2 & [, e Lyl 9e8 45 RAESE, p38 M STAT3 & [ LA J ERK2 M STAT3 AN EAER. T
U TNF-o0 986 3R MG RS2 56 7, p38 I STAT3 B2 A J2 ERK2 #1 STAT3 & [ & A5 W Wb 7] TFi% TNF-o (I3, W
STAT3 Tt RNA J5 o vE B BRI, %BI90%W, STAT3 Hl p38/ERK2 & FI/E KN FEE M HAEH ., STAT3 5 p38.
STAT3 5 ERK2 ¥JXF TNF-a {3k K IE VR BN, ZEBHWT STAT3 %)=, STAT3 5 p38. STAT3 1 ERK2 % TNF-a #ik
FRI P ) 2850 R4 B Y PR

KR F TS LR 1 3, p38 4R (I, RSN S O, RIASE T -

ZRHES R374+.1, R392.3

WAk, MNTKIZ 5 AR RNE SOV J e #E
JiE (sepsis) i BLIL P2 2 4515 5 M i 2 MAFAEE AT
1 H (cross-talk), IXA# 5 M BT 1) & 2E WL AR 15 56
IS 25 5 2% . JLrhox) 22 R0 Ak B T
(mitogen-activated protein kinase, MAPK). 15 5 #%
SR8 5 B0 IR - (signal transducer and activator of
transcription, STAT)il % [ 7T T — &,
EATII A N B R AN RO, e AT )
SRR AR FHIFANE 202, IR IR I8 R -«
(tumor necrosis factor, TNF-o) 7 A 2 22 [ 5. B 98 5E
A1, SMERER R A S R R % DA OCB.
ARSI B AR W5 MAPK fil STAT3 i it 2 7] 2 15 47
EASICAE R, [ IS 3R AH B A F 40 4] 5% 09 TNF-o
() e sy P, b — 20 B A 00 % 2 TR) 1) A8 9 A 6
TNF-a F35 K52 M 737 HU L, AT eagiE
R AN AE Sl B AR, A A SO 4
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1.1 ##

SVA40 9 75 8 AL 10 N IR JIG ' 40 i 293T i i
TR S B e 4 A A B S BT R A7 . pe-DNA3 2
R H Promega 2~ W ; R I& B- V- FLHE T I
(B-galactosidase, B-gal) [f] K 7 #F # DHS5o H i i
B Rt 5T RAE: A Flag-p38 Al
Flag- 41l i 4N 5 5 & 1 IR 15 BBE 2 (extracellular-
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signal regulated protein kinase 2, ERK2) Jit i fl A\ 4>
K TNF-a J3 2l 1R 15 2 DRTORE R b 50K 27 i 4
WA FREIEN DR, DNA EEM . Taq
) H TaKaRa /A 7] ; DNA 44k i 7] 65 W H H 6E
F/yw]; DMEM B;FR3E. Lipofectamine 2000 #4 4
WA H Invitrogen A @] 5 HA-HRP $T A& Fl $iT
Flag fif Bk W4 H Sigma 2 &5 K AT & g £ H
(lipopolysaccharide, LPS)II H Sigma /A .
1.2 E#ZRIEHIK pcDNA3-HA-p38/ERK?2 RIHiE
1.2.1 A p38 Fl ERK2 ) PCR 4. 4% GenBank
HR A RS 514, T p38 PCR 71911 L
WMk 5° CGGGATCCATGTCTCAGGAGAGG 3,
W5k 5 GCTCTAGATCAGGACTCCATC -
TC 3. L N5 % BamH 1 1 Xba 1 B
PIAr . AT ERK2 PCR 4 84 /g By 514
5" GCGATATCATGGCGGCGGCGGCGG 3', Niif
5%k 5" CCGCTCGAGTTAAGATCTGTATC 3'.
RS 5 B EcoR VA Xho T VI 14
PCR 514 A6 30 58 B A% 3 DR H AR AT R 2 W) 65 1k
PCR #& A% 24 A [ Flag-p38 A1 Flag-ERK2 Jii $i .
PCR RN 40 5% 94°C YE 1 mins AR5 LA
52CE M 1 min, 72°C ZEfH 5 min BET 25 MEIE.
122 ERREEAARI D)% w 50 7. Ko s
) iR PCR 7=#) p38 4 BamH [ 1 Xba I , ERK2
2 EcoR 'V H Xho 1 B V) 5 1% #2212 [7) Ff 15 DI 1)
pcDNA3-HA #ifkrh, %46 K % DHSa, 423X
AL ORE. SR LA B A A DR TRE D) S, 49
B H RIS Fr B va b e A B v b, SR)5
AT
1.3 ERFREHERHNEARFELE

NS R A ER d TN e TR X AN 7l
DH5q, $&HUBURL 25 bR N 35 3 5 #5 4% 293T 41 e,
FIRF BT HA POl Hgak e o).
1.4 AARtESE

293T 40 Mk fif T o B Bt A TR AT 0T LT AR
17, H#& 10%64- 35 1 DMEM 5383 T 44k
BRETFRAA(3TC, 5% COYH IR, Fe 4Ll 24 h oKt
O B B2 Bl T KRG 24 LB, 4O ERZA
90%.
1.5 SREIE

T TR IR 5100 A / FLI % BEFI R 293T 41
T 60 mm FFEILA, A7 40 M4 5 80% fil 5 I 4%
Invitrogen A #] ¥t B H Lipofectamine 2000 ¥ # 77
HA $5%5[1) p38/ERK2 FI#5417 1 Flag br%5 1) STAT3

FA TR 2 0 1 L BIEAT R . 24 h B e g
IR A0 R SR PRI IR £ 22 i v (PBS) Tk 2 1k, AR
JE N 150 pl 4H i M0 22 vh i e SE 4, 4°C S
12 000 t/min /=i 25,0 5 B FiE 5L Flag PuiA &
WEER(TUCTH#5) 4CWER 4 h, H 500 pl 40 i 2217 22
MGG 4 IR, HE 4G A BRI
1xSDS _AEZEMB 15 wl, 100°C It 5 min J5 HEFT
TR PR TR JFe 5t I PR VRN S B BN, J5¢ i FH BT HA it
A 134T Western blot 73 #r, x| p38 & STAT3 Hl
ERK2 5 STAT3 2 [Al & 5 A7 EAH AR
1.6 RAEEEN p-E I EEHEEMENE

ALY 24 h )5, ¢ LaEFRIE, I PBSYLAN
M1, N 160 wl R LE I, HE KV HE IR
%S 15 min, FH40M0E] 75 40, BN 1.5 ml
BT, JEMIRE) 5 min, B0 (12 000 r/min,
10 min, 4°C)Ja B B E 9O6 = Mg k. H
AR - A HE A -B-D- AL - FL B 1 (ortho-nitrophenyl-
beta-D-glactopyranoside, ONPG) I & B-gal 3G 1. LY
IR B 10 wl AN E] 450 wl S B- ik L
(2.7 mV/L) ¥ Z 2% P (Na,HPO, *7TH,O 16.1 g,
Na,HPO, *H,0 5.5 g, KCl 0.75 g, MgSO, *7H,0
0246 g, MZE/KANEZE 1L, W pH ] 7.0,
TN 100 pl 0.4%ff ONPG ¥, 37T ffifh, HF|
LT 1k, A 250 pl 1 mol/L Na,CO, %
ﬂ_}iﬁr’ ?f 420 nm &K‘F{Mﬁz*$ntll: Ao 15
1.7 EHREIERFRHESN

T SR BTG i I D A AT TR 4 2 R R e
KPR RE ). e R sRI T, RN R YRk
Tl £ 1 TR B AL FORL . R AR DR TORE R R IA B-gal
(IR, R IR S v R R Ok Rl —fL ok 2
BEEtE S B-gal WEPELUAE, B-gal AL A% I 40 s 4
RAEER.
1.7.1  p38 Fl STAT3 [P st it VA . K Aoy
ff) HA-p38 Jii ki 15 Flag-STAT3 Jit ki 43 7] B gk 4 e
DASSL R4 293T 4 fid, [R5 444> K TNF-o it
HILD, K p38 5 STAT3 H &M% 4K TNF-a
JRB IR PRI . LA 8x10% A / FL B e 293T
90T 24 FLARN, A 40 AR KB FE Ik B 80% ~
90% I AT 4 gL . p38 434 3 MAIE 4 : 50 ng.
100 ng A1 150 ng. STAT3 434 3 MHIE4L: 50 ng.
100 ng F1 200 ng. p38 M1 STAT3 L[ #5 gL 4. %
YU LI ok B ol 0.15 g/ L BIPEST A
pcDNA3 ZE 344 ki pcDNA3-HA-p38 Al pcDNA3-
Flag-STAT3 FH& /374 0.10 g/ FLF1 0.05 g/ L,
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% 20 H pcDNA3 8k #hF-. P fL 1) TNF-a-
luciferase H &4 0.1 wg/ fL, B-gal HHEA 0.05 pg/ L,
Lipofectamine 2000 152 1 pl/ £L. LA _E5r2H it
Fi AT DNA HLPK RS IE W B, % # Lipofectamine
2000 5 FH 130 B4 45 4 IR RN 6 Y il 50 1) TR A5 0 1
NG R 7R 3L, 4 h SN LPS il
1.7.2  ERK2 F1 STAT3 ¥4 S B0Gva AT I, K44y
2 ) HA-ERK?2 J5i ki 55 Flag-STAT3 J5e L) il B 0
BE YL DL K FE [ BB e 203T 4 o, R I B g 4 K
TNF-o #5538, Al ERK2 5 STAT3 E &%t
2K TNF-o JA 8 FIG PR, LL 8x10* AN / fL%&
FEHRP 293T 40 10T 24 LB, A7 40 Mo A= K%
155 80%~ 90%IN HEATH 4t ERK2 734 3 M
41: 50 ng. 100 ng F1 150 ng. STAT3 %34 3 45
= 4: 50 ng. 100 ng F1 200 ng. ERK2 il STAT3
QA s S A R TR S & 0.2 pg/ FL:
B 150 A peDNA3 2% 8044 Tk pcDNA3-HA-
ERK2 H 4 0.15 pg/ fL, pcDNA3-Flag-STAT3 4
0.05 wg/ L, 41 pcDNA3 ZS 3k k1. FrfT L
ff] TNF-a-luciferase FH 4 0.1 wg/ fL, B-gal H &
4 0.05 g/ L, Lipofectamine 2000 F &4 1 wl/ 4L.
B LA B2y 415k 347 DNA HUJK B IE W, 14 i
Lipofectamine 2000 14 FH 1t W4 - 2H J50R A1 G4 ik
FIRA R I LRG3, 4 h J5InA LPS
P
1.8 RNA Tk

RNA T #i 22 F] H /N 73 1 XUHE RNA 71 1
(SIRNA)I I 40 M JE PR 2R 0E, S — R faiff . PR ()
ST A, s 21~ 23 BREEXT /)
Ir FRUEE RNA F BURE = 5 RO 7 91 S R &5 4
M SE DRl U BR.
1.8.1 WM STAT3 Xt 4K TNF-o i 8 7 %35
PERISEI. 4 293T 4 g T 6 em ML, 4l
RlAIR 2 90% N B TR G, A5y PR4l: LPS Al
WO M LPS Ml % 4 . TNF-o-luciferase H & K&
0.5 pg/ L, B-gal AN 025 g/ ML, ¥ 4LHi 2 h
H a0 e b2 mUBr BRI, RN A RS
W HEYL)E 4 h HARER IR, T S B SRR
3ml, [AI A LPS(Z9KE K 100 wg/L)RIFK. #
YL)E 24 h AR AN B AS IV PR, L E AR R R
FERF—HE st R Yo RIA JE M R (1 I B
YUTORE AR D ORI R A B-gal kL.
JoU R S WO I PR RD R R — AL S RIS R S
B-gal VT LUAE, B-gal #EAE IE 4 M % Ge i = (1 4

. 8 TUESE 293T 41 a4 K 3A5 STAT3 tEH, &
AP RIFE AT B 1 FaR s a0 Mol e vk s, A
Pt STAT3 HUiAKT IR IE G O

1.8.2 sRNAI-STAT3 XN JfE STAT3 1 FH 1Tk,
¥ 293T 40P BEF T 6 cm LYY, A5 40 M il B ik 21
90%IN BEATHE G%, AR P 4L: sRNAI X HEZ AN
sRNAi-STAT3 41. Jiiki il sSRNAi. sRNAi-STAT3
F B3 0 9 0.5 g/ ML, 4% 4 %% e ki s B ok
1.25 pg/ M. Y07 2 h 541 de I 2 ml BifRs o
B, FRES IR AT, Y5 4 hE kg t,
L5 B R AR 3 ml, AN NN LPS(Z K JE
7100 pg/L) R B 4L 5 48 h WCAE 40 A P
PE, ik L.

1.8.3 sRNAI-STAT3 % STAT3 5 p38 AHHAEH 1
4.

¥ 293T 20 oz 1 24 FLARAN, Fr4l it &
5B 90% I HEAT Gy, ¥ 6 FLAH B BENL 73 3
g1, 43k sSRNAQ XA, L% pcDNA3-HA-p38
H1 pcDNA3-Flag-STAT3 4] . Jt#% sRNAi-STAT3.
pcDNA3-HA-p38 Il pcDNA3-Flag-STAT3 41 . Ji
Fi  pcDNA3-HA-p38. pcDNA3-Flag-STAT3 Al
sRNAI-STAT3 #7324 0.10 wg/ L. 0.05 pg/ FL
F10.10 g/ L, S G R S =24 0.25 g/ 1L,
FH sRNAi X B #hF-

EYLRT 2 h AN e b 0.5 ml B iR IR, [H
INHER YR G, S5 )T 4 h S IRAE, iR
Ja B FRIEARBUA 1 ml, [ HS N LPS(ZREE R
100 pg/L)RI. 45 48 h WA AN Mok s k.
1.8.4 sRNAi-STAT3 %} STAT3 5 ERK2 A H.AEH]
7/

¥ 293T 20 oz 1 24 JLAR N, Fr4l it &
ILF] 90%IN HEATEE R, ¥ 6 FLANRENL A 3 41.
154 sSRNAL X 4L, L% pcDNA3-HA-ERK2 Al
pcDNA3-Flag-STAT3 4 . Jt # SRNAI-STAT3.
pcDNA3-HA-ERK2 #l pcDNA3-Flag-STAT3 41. )it
ki pcDNA3-HA-ERK2. pcDNA3-Flag-STAT3 Al
sRNAI-STAT3 #7324 0.15 wg/ L. 0.05 pg/ FL
F10.10 we/ fL, AR RLEER 0.3 ng 1L,
FH sRNAi X B #hF-

BEYLHT 2 h A Al i I 0.5 ml FEERT IR I,
[ U2 R R A V. U5 4 h KT IR 3,
T S5 TR 1 ml, [HIN DN LPS(Z KR s
100 pg/L) . B gL S5 48 h W AR 40 i ks il
e
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Z R H A HAEH A 300515, ¥ pcDNA3-Flag-
2 &F R STAT3 Fl pcDNA3 /355 pcDNA3-HA-p38 JLHE 4L

2.1 MAPK F BRI IEFNE LR RRAEE

¥ M JF ki pcDNA3-Flag-p38/ERK2 # 17 PCR
A3 2K PCR P2 1%E IR B e i vk, ml L
71 1.0 kb Bt 73 A —4%4f7, S0 B R Bek
B AFF(E 1a). pcDNA3-HA-p38/ERK2 40 it
PRI NZE BamH 1 /Xba 1 R EcoR 'V /Xho 1 XY J5
o3 AlFE A2 1.08 kb KNI H A BB 1b).

@ 1 2 M ® 1 2 M kb

2000
1000

500
250

D WpLn

o Uhoco

—

Fig. 1 PCR of p38/ERK2 and identification of
pcDNA3-HA-p38/ERK2 recombinant vector
(a) 1: PCR product of Flag-p38; 2: PCR product of Flag-ERK2; }//: DNA
marker. (b) /: Double restriction enzyme digestion of pcDNA3-HA-p38;
2: Double restriction enzyme digestion of pcDNA3-HA-ERK2; M: DNA

marker.

2.2 ELHRRIFN Flag-STAT3 B FRIELETE

¥ E 41 i B pcDNA3-HA-p38/ERK2 Al
pRC/CMV-Flag-STAT3 43 5ill % 4% 293T 4fi ffu J kAT
Western blot, 435 7E 40 ku F1 92 ku B ¥7 W, 2] 4%
iy, Sk AR/ N (B 2).

(a) ku M1 2 3 (b) 1 M ku
-
98 ) -
37 - x
- "8 y . ® o
- e
v“
ey ! i

Fig. 2 Eukaryotic identification of
pcDNA3-HA-p38/ERK2(a) and pRC/CMV-Flag-STAT3(b)
(a) M: Protein marker; /: Positive control; 2: p38 protein; 3: ERK2

protein. (b) 7: STAT3 protein; M: Protein marker.

2.3 293T RN MAPK F1 STAT3 &4
2.3.1 p38 F STAT3 W4 B AE . 4 9% 3Ll ie
(coimmunoprecipitation) 77 x& % ik A 8 54 1

T 293T 40 Mo HEAT S e Lyt vE SE g, 45 SRR,
p38 5 STAT3 fEMK N AFAEABAE ] . 45 R 3

PR,
‘ Input
- " IB:HA
‘ Input
IP: a-Flag
— IP: a-Flag

IB: HA

Fig. 3 STATS3 interacts with p38 in 293T cells

2.3.2 ERK2 il STAT3 A B AEH. ¥ pcDNA3-
Flag-STAT3 H1 pcDNA3 7} ] 5 pcDNA3-HA-ERK2
LR YL T 293T A0 MU dbAT S e LDl S, 45 R
Kl 4 fi7n, ERK2 5 STAT3 f7/EAH HAEH].

Input
e OIS IB: HA

3 Input

:; - IP: a-Flag
IP: a-Flag
IB: HA

Fig. 4 STATS3 interacts with ERK2 in 293T cells

2.4 STAT3 #1 MAPK ¥} £ TNF-a /8 31 Fi& 1%
pp=A)

b T 325 WIHG p38 A1 STAT3 45 [ i AH H.AF
2B PR e AT 3L R R TNF-o, BATTRX
PR RTURL AT TNF-o 42K 3l 1 4t 2 DR ) e
203T 40, #5344 h 5 M LPS ik, 24 h j5lsE
H YRS I 75 s 22 TS 12k
2.4.1 STAT3 Fil p38 H 4l 1 4t [6] /E H XF 4> K
TNF-a 3 8 T ¥ 36 i M 15 i . STAT3 %) 4 K
TNF-o JA8) FiG S R ox, B STAT3 FlH M
50 ng #4m#] 200 ng, 52 XA, B3
TE PR AN 1.56 %5140 2 2.28 £% (& 5b).  [FFE p3s
XK TNF-o JH B PG4 R 2o, B p38 i
wmM 50 ng HINE] 150 ng, 52X AL, H3)
THIEEHRN 1.66 55 INE] 2.87 f%5(1& 5a). L,
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BATEFE STAT3 50 ng A1 p38 150 ng HEAT#E . Ye G N T 5.57 f%: ) LPS filin, o g g
LPS RFNEHT, SAFRAIAHE, s gL p38 K1 p38 K STAT3 57l hn 1 5.17 f5 81 5.59 £%, 1
STAT3 Ja o33 in 7 2.14 f5801 2.35 £, LA SLFEEQ SN T 11.96 £%(& Sc).

(a) 35| (b) 35r
20l g3.0-
-é 25l ,% 25}
« .- F
2,0l 2 20
Q
< L5t 213
= L
£ 10} 10
osl 0.5}
o 0
Control 50 100 150 Control 50 100 200
p(p38)/(per L) PSTAT) (ugrL7)
(©) 14}
12t
Z 10}
=
£ st
g
= Or
i TI TI
2 L
Ll
p38 - + - +
STAT3 - _ N N

Fig. 5 Influence of STAT3 and p38 on full length TNF-a promoter transcription activity alone and together
(a) Dose-effect of p38 on full length TNF-o promoter transcription activity. (b) Dose-effect of STAT3 on full length TNF-o promoter transcription
activity. (¢) Influence of STAT3 together with p38 on full length TNF-a promoter transcription activity. [1: -LPS; I : +LPS.

2.4.2 STAT3 Fl ERK2 Al AT 4L [\ 1 6k 4K 50 ng 89 0%) 200 ng, 525 AN AL, JH3h 71
TNF-o J3 8l T #5352 M. STAT3 X 4 K WA 1.25 £5 58 0 2] 2.19 £5 (K 6eb).  [FFF,
TNF-o JEB) TGt 4 R R, B STAT3 #E M ERK2 X4 K TNF-o JH 3 TG4 BB R, bEE

(a) 40+ (b) 20l
g&& sl
2 3.0r g <
Sast 820}
38 20F EREL
215t = 1.0t
=1.0H = o0
051 i
0 0

Control 50 100 200
p(STAT3)/(pg L)

Control 50 100 150
p(ERK2)/(ug-L")

(c) 14+

Fold activation

STAT3 - - + +
ERK2 - + - +

Fig. 6 Influence of STAT3 and ERK2 on full length TNF-a promoter transcription activity alone and together
(a) Dose-effect of ERK2 on full length TNF-a promoter transcription activity. (b) Dose-effect of STAT3 on full length TNF-a promoter transcription
activity. (¢) Influence of STAT3 together with ERK2 on full length TNF-o promoter transcription activity. [1: -LPS; : +LPS.
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ERK2 #J 5 M 50 ng #4h0E] 150 ng, 575 (%) HAH
Lo, 8 307 3E P AN 165 £i% 35 in & 3.15 £%
(Kl 6a). Ak, FAT1iE$E STAT3 50 ng F1 ERK2
150 ng BEATH G%. LPS R FHAT, X BAIAHLL,
P YL ERK2 T STAT3 Jo 20 W hn 7 2.13 4% 41
1.69 fi%, 3L FEE ST 5.22 %5 H LPS #l
WO, B gy ERK2 A1 STAT3 Ja 20 w3 hn 1
543 f5 491 %, WL SR T 11.27 %
(K 6¢).
2.5 STAT3 &Y RNA 3K

SR TS PRI P 4% 4% AT ) — gl ] LA
/> TNF-a 117242, FRATTKS STAT3 (1) $05kE 5
MAPK 1 STAT3 Uk 5 3L Rl e dii iy, 2EAT
TNF-o 4 KAR 2 SRR A I
2,51 W¥EPE STAT3 54K TNF-o JA 2 T #6535
PERI W, WPl 7 Bros, LPS HISHT S5, W IEYE
STAT3 1§15 TNF-a 3% 1 43 5+ T 2.51 Fl 2.82
f5. W, N F$T STAT3 HiiAH I STAT3 7£ LPS
FIIPHT J5 293T 40 i 3 (3R (1] 8).

3.0F
29}
§ 2.8}

227}
2

at1

<
= 2.6f

Fol
—

254
24+

23

-LPS +LPS

Fig. 7 Influence of endogenous STAT3 on full length

TNF-a promoter transcription activity

-
-LPS +LPS

Fig. 8 STATS3 proteins on 293T cells with or without LPS

2,52 RNAI-STAT3 % N ¥ £ STAT3 &5 T & K
TNF-o JA 8 TR G E s . il 9 fros, 1
RNAi X 20, I BSHT 5 TNF-o 35 PE 43 0 T 7
2.58 F112.81 1% 7 RNAI-STAT3 41, LPS H ¥4 fi
Ji TNF-o 3572 51 BG4 RNAG X B 4111 50.38%
F1 54.45%.

2.5.3 RNAI-STAT3 X} p38 I STAT3 #H H.1F ] i
FAK TNF-a J3 307 F G 2 %, il 1057
7N, 5 RNAL X HEAHLL, $3HT p38 Al STAT3 fiff
#3 TNF-o JH T 3.28 fi5, LPS IS THi T 6.82

fi5. ZEIDN RNAI-STAT3 J&, M7 P54 RNAI
KRR 48.17%, HIIUS FFE 2 50.88%.

3.0
2.5t
2.0
1.5
1.0+

Fold activation

0.5

0

RNAIi control RNAIi-STAT3

Fig. 9 Effect of RNAi-STAT3 on full length TNF-«¢ promoter
transcription activity induced by endogenous STAT3
O:-LPS; M:+LPS.

Fold activation
(R S JRUS I NV B RN o]

p38 - + +

STAT3 - + +
STAT3-RNAi - - +

Fig. 10 Effect of RNAi-STAT3 on full length
TNF-a promoter transcription activity
induced by p38 and STAT3
O:-LPS; M:+LPS.

2.5.4 RNAI-STAT3 %} ERK2 1 STAT3 # H.1E H
751 TNF-o Hesgdm i sgm. w11 pros, 5
RNAi X BEAH LG, ) 30AT ERK2 1 STAT3 i 15
TNF-o Jh 5 7 3.22 /%, LPS s Th w1 6.37
. FEIIN RNAI-STAT3 Jii, HIPHT MK 2 RNAI
XA 52.17%, FIEUG KRS 54.63%.

Erk2 -

STAT3 - +
STAT3-RNAi - -

Fold activation
(=} —_ oW E Y (=N e o)

Fig. 11 Effect of RNAi-STAT3 on full length
TNF-a promoter transcription activity
induced by ERK2 and STAT3
O:-LPS; M:+LPS.
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STAT3 Hl MAPK 42 ] fig 42 5 HMGBI 53 1)
3 i TNF-a mRNA K& 1155 W\ ENH. WAz

TEMREHE M R AE S R LR, P2 E 58T
W WA R B0E, LT B FE MAPK. Janus B
(Janus kinase, JAK)/STAT A1 #% A ¥+ -kB (nuclear
factor-kB, NF-kB) 55l i, ‘& 113 A2 5 %) ik a5 E
RANUEIFRS. A% EHESE, ERK. c-Jun %3
K Bty ¥4 ¥ (c-Jun amino-terminal kinase, JNK) 1 p38
T LLBERR Ak STAT3 1) 727 A7 222 IR A7 A1, o
ERK1/2 1 p38 5 STAT3 S5 Y AHK1H 3,

WESC R L, oM R0, N p38 MAPK
TP AN SB203580 1 LA S 25 PR IR #3019 46 T
RO I8 ok R H H M 45 L % R K (cecal ligation and
puncture, CLP) ] £ ik #EhE K BRBLHY, A 97 AR HT
257 p38 MAPK il 51 SB203580 #EW, {EANFA I
) s W 8% K B I 7 TNF-o AL 40 A £ -18
(interleukin-1pB, IL-1@) K - &t 4% . &5 BAESE, CLP
AJG KR TNF-a. IL-18 /K BT, N
SB203580 J& IfiLiE TNF-an IL-1 7KV NI 5 35 B A,
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Coordinated Regulation of MAPK and STAT3 Proteins
on TNF-a Transcription Activity”

YANG Li-Ping", YAO Yong-Ming"", LI Jie-Ping?, YE Qi-Nong?, SHENG Zhi-Yong"
("Burns Institute, First Hospital Affiliated to the Chinese PLA General Hospital, Beijing 100048, China;
2 nstitute of Biotechnology, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract In order to investigate if there exists interaction between mitogen-activated protein kinase (MAPK) and
signal transducer and activator of transcription 3 (STAT3) protein, and how the interaction regulates tumor
necrosis factor-a (TNF-a) transcription activity, the human p38 and extracellular-signal regulated protein kinase 2
(ERK2) genes were amplified from human flag-p38 and flag-ERK2 by polymerase chain reaction (PCR) and
cloned into pcDNA3-HA. Protein expression of the plasmids was examined by Western blotting.
Co-immunoprecipitation was used to identify if there exists interaction between MAPK and STAT3 proteins. If the
interaction was approved to be true, report gene system was applied to find how the interaction affect
transcriptional expression of TNF-a. After STAT3 pathway was inhibited by RNA interfering, the action on
TNF-a activity was determined. The results of DNA sequencing and enzyme digestion showed that the cloned p38
and ERK2 genes were correct, to be 1 080 bp or so. p38 and ERK2 proteins were expressed in 293T cell to be
approximately 40 ku. Co-immunoprecipitation data showed that p38 and ERK2 proteins integrated with STAT3
protein in vivo. TNF-a reporter gene activity results found that protein complex of p38-STAT3 and ERK2-STAT3
coordinately increased TNF-a activity. After STAT3 was interfered, the TNF-«a activity markedly decreased. These
data indicated that there exists interaction between p38 and STAT3 protein, ERK2 and STAT3 protein. The
complex of the proteins can coordinately regulate TNF-a expression. After interfereing STAT3 pathway, the

coordinated action on TNF-« transcription activity might be obviously reduced.

Key words signal transducer and activator of transcription 3 (STAT3), p38 mitogen-activated protein kinase,
extracellular-signal regulated protein kinase, tumor necrosis factor-o
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