
( C � )
� 32 � � 4 � SCIENCE IN CHINA ( Series C ) 2002 � 8 �

�������� p38 	
��


���	
��*

� � � �
(����������	
��, �
 510080) (������������������, �
 510515)

���
(Department of Immunology, The Scripps Research Institute, La Jolla, CA92037, USA)

� 	**

(��������� �!"�#, �� 100871)

�� p38��(�� p38)����	
�	�
�����	�
����	��/

�������� !�"	#"$%&'()*+. ,-./0()12'34
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_`abc>?PLM� p38 de<=, C&fc>?ghijklm,β-�n>?
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1 �����

1.1 6 × His-p38 ��������	
� 6 × His-p38 ���
���
[13]

� 6 × His-p38����(��� pET14b) [13]	
 E. coli BL21(DE3)��
��, �	
�

����, �����, ��� 5 mL 2 × YT(Amp+)����, 37 !"��#$, %�& 1�

100 '( , )*��+ A600 = 0.6~0.8 , , - IPTG(./012-β-D-3456 , 789� 1

mmol/L), :;!"�� 2~3 h. < 1 mL���, =>?@A, BCD�- Laemmli@EFG

�, SDS-PAGE(HI BioRadJKLMNOPQ)RS 6 × His-p38��TUVWX.

=>YZ@[\ IPTG]^��V��(8000 × g, 10 min, 4 ), _ 100 mL`����YZ

V���a� 5 mL bcFG�, Bd@efgh`�`i, =>j?`ik(10000 × g, 15

min, 4 ), �@A	lmn Ni2+-NTA-agrose(Qigenop)Vqrs(10 × 100 mm)�(_ 100 mL

`����YZV��I 0.5 mL Ni2+-NTA-agrose), %�I 10 mLGtFG�tu, vItw

FG�tw 6 × His-p38��TU(_xYZ 0.5 mLtwFG�), \ SDS-PAGENO�, Iy

z CS-930{q|}~B 580 nm������@VTU��|}, ��TU�9, �r�I�

����RS.

1.2 GST-ATF2����[14]
����	
� GST-ATF2���
���[15]

GST-ATF2 ����	
 E. coli BL21(DE3)���, &@[������*���IPTG

]^, _ 100 mL`����YZV���a� 10 mLghFG�, Bd@efgh`�`i,

=>j?`ik(10000 × g, 15 min, 4 ), YZ@A, 	lmn 1 mL 50% Glutathione-agrose

beadsVqrs�(�I 5 mLghFG�tu beads), I 5 mLghFG�t?�bcTU, v

I 3 mLtwFG�tw GST-ATF2��TU(_xYZ 0.5 mLtwFG�), SDS-PAGE�{

q|}RS�9, �r�I�����RS.

1.3 p38��������

p38������RS����[13].

1.4 p38�������

p38����V������[11].

1.5 ��� !"�
[16]

 ¡�¢£`iP RAW264.7I¤¥��¦§¤¥��¨B RPMI 1640��0(- 10%©

ª�V«¬­®A)���, ¯�°±²³®A���, -`�´µ¶(LPS, 1 ng/mL)§I·�

¸¹(UV, 80 J/m2)�¹�:;�� 30 min, º?���, Id»¼V PBS t½x, ¾�d@,

-`igh�(150 mL ��¦§ 12 cm M¿��¨- 0.5 mL. `igh�[17]: 20 mmol/L

Tris-HCl (pH 7.5), 120 mmol/L NaCl, 10%ÀÁ, 1 mmol/L Na3VO4, 2 mmol/L EDTA, 1 mmol/L

PMSF, 1% Triton X-100), gh`i 20 min, I`iÂÃÂ�`i, =>(12000 × g, 2 min, 4 )

º?`iÄÅ, `igh@AÆÇ�−20 �IÈ

1.6 �
#$%&
[11]

�`igh@A(1 mL)É p38����(50 µL)Êc, BwË�Ì@�Í 3 h (4 ), IGt

FG�tu��½x(_x 0.5 mL), %�I 20 µLtwFG�tw p38ÎÏbcTU, -ÐÑ

Laemmli @EFG�, Ò SDS-PAGE, ÓÔÕÖ× R-250 ØË, v\{q|}Ùr, RS p38
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VbcTU.

1.7 p38#$�
�'(

Ú SDS-PAG��@Û� p38bcTU�, ÜÝÆÇ� 20%ÀÁ�, Þßàá Scrippsâã

äåTUæ�. æ����Ep\ Trypsinç
�, I0�èé�êhë=ì
-íÒ,î�ï

(MALDI-TOF MS)S�ð�ïñ[18], �ð�ïòóôl Internet @V ProFound TUæ�õ

ö[19]1), ÷øàááù¬úûü�>(NCBI)VTU�òóý, þ�����, ����TU.

1.8 actin) p38�����*+

	
�� actin �­®AUTU(albumin)(
��@�¬�¬ú�õ��)������F

G�, B�����P�Ù�-l���ÑV actin � albumin(å���TU), RS p38 V�

�����[13].

2 ��

2.1 �� p38� ATF2�
�	
!��

\ IPTG ]^ , ��TU 6 × His-p38 � GST-ATF2 B`����n�WX , Ù�\

Ni2+-NTA� Glutathion agrose ��qr�
�, ��V�� p38(ñ 1(a))� ATF2(ñ 1(b))v\

12% SDS-PAGE, %�I{q|}Ùr�9
 > 90%. �
�V��TUI���TUbc�

������RS.

� 1 6 × His-p38 � GST-ATF2 ������	

(a) 6×His-p38�������� SDS-PAGE	
. 1~8� 6�His-p38������. (b)GST-ATF2�����


������; 1��� IPTG(� GST-ATF2��); 2�� IPTG
�(� GST-ATF2��); 3�������

�(� GST-ATF2); 4�� 1���(�� 0.5 mL���); 5�� 2���. M��� !"#$

2.2 p38 ��������	

 ¡�¢£`iP RAW264.7 `i\ LPS § UV ¯��, `igh@A�\ p38 ���

�ë�,  !A"#$�½�É p38bcVTU, %�Ùì�ÑÙ�&� 38� 45 kD(ñ 2(a)-2

� 3), '� p38 bcTU 1 �bcTU 2. B��V`igh@A��, %�(¾@)' $

½�*VbcTU��(ñ 2(a)-1), \{q|}Ùr, Ù�+ 3%� 2%(ñ 2(b)-1), ,-���

.n/ÑVbcTU.

2.3 p38 ���� 1 
��ββββ-actin

MALDI-TOF MS ��� p38 ���� 1�	
��
 37 ��(� 3), �� p38 ��

�� 1 � Trypsin ��� 37 �	�, ��	��
/���������� !" 1, #

1) %&: http://prowl.rockefeller.edu/cgi-bin/ProFound
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� 2 6 × His-p38������
1�'((� LPS) UV*+); 2� LPS*+; 3� UV*+. (a) p38��,-./� SDS-PAGE	; M��� !"#$. (b)

p38,-���0123 4; A� p38,-�� 2; B� 6 × His-p38; C� p38,-��

� 3 p38���� 1� Trypsin	
��
���
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ProFound$%&' NCBI���
()*�+�,-��., /01234� 5567"

2. 8., 9β-actin�/012� 1, 98:���/012;<=, )>?� p38���

� 1@�β-actin.

� 1 �� p38���� 1�����

6789 :
Sat Dec 1 13:38:19
2001

:;< :
NCBInr (=>:

05/30/2001)

?@ : ABCD

EF : GH��I

��I !"J

K
: 38~40 kD

LM#N : Band 1

OPQRST : U��V

WXYZ[\ : �

]^_`QR : 0

`a(bc) : 0.5%

`a(GP) : 0.1%

OPI" : 493.00 517.00 523.00 568.00 590.00 606.00 628.00 644.00 666.00 682.00

(MH+, GHOP) 720.00 796.00 840.00 855.00 872.00 878.00 888.00 910.00 946.00 977.00

984.00 1045.00 1061.00 1067.00 1083.00 1099.00 1133.00 1188.00 1199.00 1237.00

1516.00 1791.00 1954.00 2234.00 2363.00 3204.00 3306.00

OP: : 37

� 2 �� p38���� 1�����(���β-actin����� 1)

de fg ��hi jk
MW
/kD

1 1.0×10+00 gi|49868|emb|CAA27396.1| (X03765) put. beta-actin (aa 27~375)
(mus musculus)

mus musculus 39

2 1.6×10−08 gi|90263|pir||B25819 actin, fetal skeletal/adult cardiac muscle-mouse
(fragment)

mus musculus 39

3 6.9×10−12 gi|2117989|pir||I76573 phosphoprotein phosphatase
(EC 3.1.3.16) 1 catalytic chain - rat

rattus norvegicus 39

4 6.9×10−12 gi|109652|pir||C32550 phosphoprotein phosphatase
(EC 3.1.3.16) dis2m1 - mouse

mus musculus 39

5 1.9×10−12 gi|12853398|dbj|BAB29733.1| (AK015165) putative
(mus musculus)

mus musculus 39

2.4 actin �� p38 �����

��������, p38 	
��
�����, ��
������(� 4(a)-1 �(b)-1),

�
���� ATF2���(� 4(c)-1�(d)-1), �� !"#$ E. coli%�&'(")* p38

� ATF2+,-����.

./01 actin� p38����'23, �4567 actin��/89:;. <=��/4

567 actin � p38 
���'23.  p38 
���>?@A%, BCDEFGHI' actin

��JKL albumin, 37M>? 30 minNOP, QR
S2ST, actin� p38'
�����

-UV��, WXY actinI'ZD[Z\(� 4(a)-2~4). >],  >?@A%DE albumin, F

�^_`UV��(� 4(b)-2~4), �� actinab� p38'
�����c�de�UV��.

2.5 actin �� p38 �	
�� ATF2 ����

./�f9gh actin� p38��'23, �h/ actin� p38���� ATF2���'2
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3. ij*k ATF2l p38'fmde��, p38ab� ATF2���, n[�� ATF2.  p38

��� ATF2'>?@A%, BCDEFGHI' actin � albumin, 37M>? 30 minNOP,

��QR
S2��. op��,  >?@A%DE actin, p38� ATF2'�����qrUV,

stUVuv^HIw?(� 4(c)-2~4), [ >?@A%DE albumin, F�^_`UV��

(� 4(d)-2~4). s�f9��, actin abUV p38'����, [WstUV��lde'.

� 4 actin � p38 � ATF2 �����	
��
��

albumin �����

3 ��

@xKLoyz;lB{|}��KL'ft-w~�[20]. �� p38 KLoyz;, �

�89 @xB{/�t p38oyKL, �%ft� ProFoundKL�h���h.β-actin.

actin�.#$5�'���B, �������#$��'i�[21,22], ��, actin���

������ *k'��i�[23,24], ���L#$¡�-1�¢£?¤*k'����[25,26].

*¥, actinlft¦�'��§¨�����Bk[27~29].

 LPS� UV©�'#$%, ª@ actin(G-actin)«����¬y.­® actin(F-actin)[30,31].

 KLoyz;%, ��¯°rq LPS � UV ©�#$%-±I' actin � p38 oy, [�J

#$%'oyI²³(� 2), ��� p38oy'��l¬y®´' F-actin. p38��µ¶l§¨

LPS � UV ��'��·¸[2], ¹-:;º�, p38 '��ua� G-actin ����¬y.

F-actin, �»#$5�¦¼, n[��#$'½¾[32]. ¿sfÀ�'��i�Fl p38 ÁÂ�

G-actin ����� , [lµÀ p38→MAPK ��'KL�� -2→ÃÄÅKL 27(HSP27)

→G-actin��·¸, Æ«��' HSP27 � G-actin ���[32]. @x:;uº�, p38 F
ÁÂ

� actin���, *. QR
S2��%, Ç-�^ actin'���ÈÉ.

ÊË-ÌÍ¶, actin�.�Î�Ï*kq@(EGF-R)'oyKL, �� EGF-R¡�'��

§¨, �>ÐUV EGF-R ��[33,34]. ÑÒ actin �� p38 ��'§¨, ¿Ó�Fl p38 'ÁÂ

��, ÔÕÓ�]Ö'|}��l×� p38��->Ð����ØÙ

��4567 actin, ��Ú/89' actin � p38 ����23'@x:;. op��,

actinFÛabUV p38��'
���, u
UV p38����� ATF2'���, WstU
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Vl actinde', *.�JKL albumin� p38����Fc�_`23.

��$x©���+a�� p38 ��µ¶[2,3], Ò[, «��' p38 ��µ¶l�`qr

�Ü', dClÝµ¶�Þ]Ö'>Ð��rßà.áâÇ-Í¶. ��'ãäåT, actin 

@x� p38����'UVa
>æ/@ç'ftè>Ð����, -a
l p38��µ¶%

'fm�Üé�, s�ê�çë�' p38UVH,-¦�'�ìíî. *¥, -ï��f9º

� @ç p38� actin'oy, bð@ç actinl×u
>ÐUV p38'����, �ñ���

�òóô.
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