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$L p38 MAPK % % [ Hit 1k (95 [H The Scripps
Research Institute, J Han ), GST-ATF2 F1 6 x
His p38 MAPK FEAJTURE (25— 72 B 20 B AR B4
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Pharmacia A7), v P-ATP (dbnt i #E B EE % T
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X-OMAT &/ (KODAK 2 7]).
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2.1 E=XHGSTATF2 & EQMHISE

GST-ATF2 F 4l JFi kL ( #i1hN pGEX) ¥ Ak
E. coli BL21 (DE3) IKEZA&WG, Ph—HE%,
PERPT 2 ml LB (Amp* ) B98P, 37 CHRy
FER A= 0.6, ARG HE 2] 100 ml LB (Amp*)
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AR IS B D 2L FUHEF (IPTG), fHILEKE
0.1 mmol/ L, 4kEEIRZN 2~ 3 h, FHIFHEAME
ik, AR TR T4°C, 5 000 g 20010 min, PR DL
A, 10 ml HUK TR (R 220 (20 mmol/ L
TrisHCl, pH 7.5, 100 mmol/L. NaCl,
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ffl, 4°C, 10 000 gi#Lr 20 min. L3 1 ml
50% 73 bt H KB EHE 4B ( Glutathione Sepharose 4B)
BRI A IENT R, 15 ml 2208 22 pn oh % AR 4
S A MEA, FHEBRZEZME (100 mmol/L
TrisHCL, pH 8.0, 5 mmol/ L &SR BEHIK) 2k
B GST-ATF2 HAHEH, FEWH 0.5 ml. f24E
WAL PBS W 4 CIENT 12 h, WO BN 28 vl
4CIENT 12 h, B L EF 8 000 W45 & & A UK IE
Ji4 g/ L, - 20 CLRAF# .
2.2 EiH p38 MAPK B 5 EXHI&E
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3h, FTFHEEAMEIE, MEEEFRETS 000 g0
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FERAFIKIER 1 g/L, - 20 CURAEHN.
2.3 BRT p38 iMEEENE
2.3. 1 PREEGTEN G R E: p38 MAPK (1935 P4k
LTI R O B BRI R . 3 21 110 Wl e B 1
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IR ATF2 b, @EXE AP 19 ATF2 BEAT
BER UK B, X OB R L, BLATF2 B W24
[y 55 K VP p38 MAPK [F3% k.
2.3.2 BT p38 MAPK A R E: 16E Y
[ S AR AR (250 Bmol/ L ATP, 10 g ATF2,
370kBq v-P-ATP) #1435/ MA 0.0.0.02. 0. 1.
0.5.2.0. 4.0. 12.0 Bg A % ¥ 1 & 41 p38
MAPK, 37CJ% 30 min, MBI 10 Bl 3 x SDS Jiiff
ZEPh W (187.5 mmol/L TrisHCIL, pH 6.8, 6%
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SDS, 30% Hi, 150 mmol/ L i 3 ¥ &2, 0.3%
IR 2Ok, FESEE S min, HUFESH 20 1
H 129 SDS- SN e Hivk. T, H X Ol
FrmEg&h, - 70°CBEE 12 h, R ALY . &
W, BB S0 i RGc AT -G A
2.3.3 ES4KF SB203580 Xf p38 MAPK iif % [y 4
IO E . 7E 20 ul P ROV AR R (7% 0.5 ug
41 p38 MAPK, 250 Emol/L. ATP, 10 Hg ATF2,
370kBq v-**P-ATP) A SB203580, i 1L £k
£ 513K 0.0~ 100.0 Bmol/L. 37 C % 30 min,
J N J B i AR |

2.4 LPSHIHEMNKYA p38 MAPK jEMNE
2.4.1  NJFERIK P9 R 4 Mo 2% MU R = 10 43 W
J& 3 h Wk#F, H] D-Hank's 3 B i bk 9 43 1l 4,
0. 25% i £ T A 23 125 N B2 A 0, 4 T 15 O
H, I 20% Jif A L ) 5 FR 3R LR 37 CHRI 5% CO;
FAT N SR,

2.4.2 AN p38 MAPK iR & LPS 435l
RPN 24 0. 15, 30, 60 . 120 . 240 min )i,
PR FRAE, 4°C PBS WIPhIE 1 3, A UK TR
40 o 22 % W (25 mmol/L Hepes, pH 7.6,
137 mmol/ L. NaCl, 3 mmol/L. EDTA, 1% Triton
X-100, 0.1 mmol/L NasVO4, 1 mmol/ L < F LTk
WEs, 3 mmol/ L B Hih®ERL) M40 5 min.
a0 0 FON B0 b, vk B B B M, 4cC,
10 000 g#5.0» 5 min, HU 35300 vl (29 8 EH R
300 ), ML p38 MAPK £ 7 [ ik, 4 CH#F
B N 50% B A A BEEBE B R CL-4B
(protein A sepharose CL-4B) 20 Bl, 4 C#EZ) 3 h,
4°CEL30s, PUEH] 500 BI 40 24 VE TR 2 K,
500 Bl ¥AE B2 Y 2% v (20 mmol/ L Hepes,
pH 7.6, 20 mmol/L MgClz, 0.1 mmol/L Na3zV Oy,
25 mmol/ L B H il B2, 2 mmol/L 1, 4 Hifi J5 b
BE) VRS 1R, DUBEIN 20 Bl A N AR R (&
250 Hmol/L. ATP, 10 Mg ATF2, 370kBq ¥-*? P-
ATP) 1, 37C RN 30 min, &N JGFE G AL 2
A L.

35 R

3.1 GSTATF2 EERMFRIEFGAL

1 AW, GST-ATF2 & 41 )5 ki % 1k 1)
E. coli BL21 (DE3) WHIZ IPTG i )5, GST-
ATF2 il & B A B # F F £ 1K, £ Glutathione
Sepharose 4B B2E & M, GST-ATF2 74 3 42 2%
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Fig.1 Expression and purification of GST ATF2 fusion protein

I: control; 2: bacteria induced by IPTG: 3: bound by Glutathione

Sepharose 4B beads ; 4 : first eluate : 5 : second eluate ; 6 : protein

marker.

3.2 Hisp38 MAPK Bt & ERAMFTIEML L

i 2 A7 WL, 6 x His p38 41 ikl (2% 1A N
pET14b) # L [ E. coli BL21 (DE3) Pk &
IPTG 5% 7, Hisp38 MAPK il 75 2 (4 %14 LX)
WL, 28 Ni¥* -NTA BB A 205,
Hisp38 MAPK 73 2| % #alifh, 1 matsh

42 ku.

1 2 3 4 5 6 7
e L1y
gt - 07 2

! 66. 1
54.9
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. ‘ -
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Fig.2  Expression and purification of His p38 fusion protein
bound by Ni** -NTA-

third eluate ;

I: control; 2: hacteria induced by IPTG; 3:

agarose beads ; 4 : first eluate ; 5 : second eluate ; 6 :

7: protein marker.

3.3 p38 MAPK iEMHRIFI R X R

Sy 565 UE ST (RO S S T s A A )
ATEETE, ESCR T ATV TR His p38 MAPK Fl
WK FR, BT His p38 MAPK (144351 %9 0. 0~
12.0 Bg, JEY ATF2 3 10 vg. & 3 7] )L p38
MAPK X ATF2 (1) 8 A4 52 30 W 25 (9 50 B e B Ok
R, IR R RGN, R S R
SE J7VE T SEYEGE, AT T 40 M P e i

0 002 0.1 0.5 2.0 4.0 12.0
dose of His-p38 MAPK /g

Fig.3  Relation between dose of p38 MAPK and its activity
(a) autoradiograph picture of activity of p38 MAPK, [~ 7: doses of
His p38 MAPK were respectively 0.0, 0.02, 0.1, 0.5, 2.0, 4.0,
12. 0 Bg. (b) bar chart of radioactive intensity coming from scanning

autoradiograph picture of activity of p38 MAPK.
3.4 B{KT SB203580 %t p38 MAPK B0 H|3 iL
BARR, p38 MAPK 5 5 % 9 1 71 SB203580
AP p38 MAPK 35 1% (&l 4). SB203580 ¥

1 2 3 4 5 6
Fe

80.0

60.0

40.0

inhibiting rate of p38

MAPK activity /%

20.0

0.0

0.0 0.1 0.5 2.5 10.0 100.0
¢ (SB203580) /umol -« L'

Fig. 4 Inhibiting role of SB203580 on activity of p38 MAPK
in vitre

(a) autoradiograph picture of activity of p38 MAPK, 7/~ 6: doses of

SB203580  were respectively 0.0, 0.1, 0.5, 2.5, 10.0,

100. 0 Bmol/L. ( b) bar chart of inhibiting intensity of SB203580

coming from scanning autoradiograph picture of activity of p38 MAPK.
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0. 1 umol/ LB, Xfp38 MAPKA B WA Hl: 4
WSE Sy 0.5 wmol/ L B, 4 T 58 25 184 i, Mk
J&£9 10. 0 Bmol/ L LR, p38 MAPK ¥t JLF-5¢
AN, WL i Tk, ReHER Sk
th p38 MAPK H 5 PE I )55 6) p38 MAPK 3% 1 11
.
3.5 LPSH ARG p38 MAPK & 4500

W N L AE IE 2 8% (LPS) ¥ 15 min Ji5,
p38 MAPK % PERI AT 4 %, 30~ 60 min ik i I,
120 min JaiGPEE#ET FFE (& 5).

i3 1 2 3 4

(b)

p38 MAPK relative activity

0 15 30 60 120 240
t (LPS stimulation ) /min

Fig 5  Effect of LPS on activity of p38 MAPK of endothelial cells
(a) autoradiograph picture of activity of p38 MAPK, 1~ 6: times of
LPS stimulation were respect i\-'ffl)' 0, 15, 30, 60, 120, 240 min.

(b)  bar chart of radioactive intensity coming from scanning

autoradiograph picture of activity of p38 MAPK.

4 it it
i p38 MAPK {5 5 e 5l i n] 4% LPS 4%

BTG, LPS A p38 MAPK (3% th 2 i iof — ﬂ*ﬂ
¥ IR 2205 (MAPKKK ~ MAPKK ~MAPK) fij
BOE R, p38 MAPK XM #RE,  WIH
T-UHE P 25 R 3 VIR VI 8] 1) Loop- 12 (L12) ¥f
(2 Ak B e 51 R BB, DA B XA w1 R Ak Ak ]
ThreGly-Tyrl . ATF2 /& p38 MAPK JE4), /2
ATF/CREB ¥ K 7 2 I i 0, AT B (1) 5
AR HE DNA 255 45148, p38 MAPK fe i1t
AT F2 [ % 3 S S0 45 A 3300 () Th-69 F1 Thr-71,
LG S an MR ). B AATR p38 MAPK [ £ %

Prog. Biochem. Biophys. 413 -

it ATF2, JFlf -2 P-ATP H 2P # 8 3
ATF2 [FH N FEBRARIE b, X PP vk 44 7 N
T S EUR M 5E p38 MAPK 3 1 (1) 7] fE k.
T HE AT IE R HERA I, MEAT T AR =5 )
.

a. p38 MAPK #ily 2 A& RO R sE: B
RREFE A B, WO e Y A 3 T p38 MAPK [t
5 ATF2 @& S A MBERICR R, SO0 535 1)
RN KFR, R TERH T »Hfrfﬂﬂﬂﬂlﬂ W5 PE p38
MAPK (1305 .

b. 5 50 # SB203580 1 ] 5 p38 MAPK
PR S0 UE B 5 v R ME ) S e R X p38
MAPK 3G PER 52, B 4K K, p38 MAPK (3% %
A Bk LR S PR W) R SB203580 & 4 ikl
SB203580 11 2k —Ff 41 i v S 3 (1) 4> 1, [ AE A
40 M A Y p38 MAPK & ME. A7 0 5T N K
SB203580 I"J ATP Se 4454y p38 MAPK L [) ATP
S5O AN A, AT RS LR FE A F B BLI. p3s
MAPK BAT =N ATP &5 50788, 43 5/& Thr-106 .
Met-109 . Ale 157, 3L & Thr106 # & T p38
MAPK H0BIF R S, Met- 109 PsE 17 4005771 )
gitrsE R Jesh, SB203580 %4 p38 MAPK
(400 4 B L2 T Thi- 106 « His 107 . Lew 108
SANGEIEE I A AEH, = 8 Met . Pro. Phe

B G, SB203580 (1) 5 4+ 4 400 il 41 H W =5 PRAIK.
A A AT — A, HHE S 2 PR IR SB203580

AL 7E Y. kA, SB203580 4% A i kA
Wk p38 MAPK A [RIFE 264 J, 1 dm i 7) H &
ATP 3% 9+ 25 4% p38 MAPK (1§ 1 # , H
SB203580 &% n 41 il 1 J# e 5 T [ p38 MAPK 11
Thr-Gly-Tyr 5 4117 0 B2 1k, #2775 SB203580 KH I
p38 MAPK [13fPE, PR TIL S ATP 5445540
SAb, AT R 45 A p38 MAPK [ EGG PR K,
/> p38 MAPK [RIG L #:05T

c. LPS X B2 4l e b p38 MAPK ff3i%: 52
I B 7 V255l B e LPS )3 B2 4 i ), p38
MAPK EPEIAR (k. M LPS J38 0 il 55 Py Bz 40 g
W, SR DE R p38 MAPK 3G HE S LPS 119
S ) AT B S M. E LPS YL 15 min
Jii, 4 p38 MAPK (135 4 Bl A3 BH 5 (1) 184 Jn,
£ 30~ 60 min A2 g, Z G WE N KWA
B4 p38 MAPK [1id At — AN 81 1 il 7,
p38 MAPK JT 5 [ B A= 24 3408, mT g i
T RTHOE I FWEE 50 FIER, S s sk
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Establishment and Application of Autoradiograph Assay of p38 MAPK Activity

YAN WenrSheng, JIANG Yong, HUANG Qiao-Bing, ZHAO KeSen™

( Department of Pathophysiology. the First Military Medical University., Guangzhou 510515, China)

Abstract Autoradiograph assay of p38 MAPK (mitogenactivated protein kinase) activity was established, and
applied in measurement of p38 MAPK activity of vascular endothelial cell stimulated by lipopolysaccharide
(LPS). Results showed that autoradiograph assay possessed specificity and sensitivity. Aectivity of p38 MAPK in
endothelial cell treated by LPS was increased at 15 min, and reached maximum value during 30~ 60 min, then
descended. It suggested that domestic laboratory completely had the ability to establish autoradiograph assay of

kinase activity, and applied in study of signal transduction.

Key words p38 mitogerr activated protein kinase, autoradiograph assay of kinase activity, lipopolysaccharide,

vascular endothelial cell
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