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Abstract: Actin is capable of being assambled into ordered supraimolecular structures in living cells based on the cam-
bination betveen F-actin and actin binding proteins It can al© be polymerized into complexes by slf-assambly in vitro
which usually were recognized as seeming random aggregates different fran those assambled in cells, whichwere thus ig-
nored for quite a long tme In the present article, the laser atomic force microscope, a novel tool for surface structure
exploration, and transnission electron microscope were enployed © investigate the large-scale filanentous structures
foming in actin self-assambly in vitra Itwas demonstrated that the actin could be polymerized into discrete filanents of
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tree-like branch structure, randam coil filanents cluster and long filamentswith different diameters in F-buffer besides

random aggregates These polymerized filanents clearly exhibited the structural polymomphisn and showed obvious differ-

ence fram those assambled under the regulation by actin binding proteinsor phalloidin  Itwas indicated that the dynamic

equilibrium of actin polymerization/depolymerization and the native confomation of F-actin were possibly regonsible for

the emergence of large-scale filanentous structures by self-assanbly in vitro, which in fact reflected the inherited features

of actin dynamics In-depth investigation on actin self-assambly in vitro would be helpful © understand the olesof actin

binding proteins in the regulation on the actin supramolecular structures asssmbly in cells

Key words actin; self-assmbly; supramolecule; atomic force microscope (ARMV ) ; transnission electron micro-

scope (TEM)
(actin)
(21 actin
(G-actin ) ( F-actin)
G-actin 375
, 43 kD
Mg*® c&', K* Na", ATP
tin' > , E-actin
(actin binding proteins, ABPS)
51 actin
[67]
(8] R
tin
[1015] actin
G-actin
(e8] F-actin
X- [19-20]
[21-23]
tin ;
actin ,
( )
, actin
( ABPs )

377

[l

lac-

(‘atomic force microscope,

ARM) , actin

[24]

(transnission electron microscope, TEM)  actin

actin F-
, actin  ABPs
/
[25-26]
1
11
G-actin , Soudich
Watt ¥ actin
, 4 G- i NaATP DTT
Signa, Trishase TrisHCI Promega,
; CSAM -2000we
, NANOPROBE™ NP  SiN,
12
121 G- (2 mmol/L TrisCl,

pH 7.5, 0. 2 mmol/L C&Cl,, 0. 5 mmol/L DTT, O 2
mmol/L ATP) F- ( 5 mmol/L TrisCl, pH
7.5, 2mmol/L M¢Cl,, 100 mmol/L KCI, 0. 5 mmol/L
DTT, 0. 5mmol/L ATP) :

0. 22U m
122 TBM
F- , F-
, G-actin
5 1 ,
; F- 1mL
G-actin 100 mL, G-actin


CSPM
线条

CSPM
线条

CSPM
线条


1 AR TEM 3
54 g/mL 37
30 min , 300 2
15 min 21 TEM
, actin
123 AR F- 1mL ( 1A),
G-actin 100 mL, G-actin , ,
54 g/mL 37 , ;
30 min ,
F- (1 an x1 an) , ;
5uL , 15 min ( 18, 1-C, 1D 1-E) , actin
, actin ,
124 T&M AR ) )
: (25 ) ,
TEM ARV ( ) ,
BM P , actin ,
, ARM
1 TeMm actin
Fig 1 The large-scale filanentus actin structures under TEM
22 ARV , F-actin
221 , ac-
tin '
( 2A, 28), TEM ,
( 20 :
: (
2D) actin

24 © 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



17

4
2 ARM
Fia 2 AP macesof laroe-scale actin acarecated structures
BF c
4 actin ,
‘ ‘ K ,F-actin  ABPs
k , , Japlakinolide'*!
’ ac-
8 tin ABPs ! ,ABPs
Fig 3 Actin filanentswith different diameters actin actin
222 actin g ABPs F-actin
, actin
(7m 35m) [29-50] actin
1 (
) F-actin (200 3A);
J ' actin
, actin
( 3B, 3-F) ,
( , actin
) 1 )
( ) , actin
, F-actin
[20]
3 1 1
, actin actin / , actin
actin , actin
F-actin , , actin

D © 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1 : AR TEM

/ ,
actin ,
, F-actin
’ ’ , ac-
tin , )
, actin
[20-22]
[2526] , actin /
actin
ABPs actin
actin
References

[1] POLLARD T D, COOPER JA. Actin and Actin-binding Pro-
teins A Critical Evaluation of M echanisns and Functions [ J].
Annu Rev Biochem, 1986, 55:987-1035.

[2] COLUCCOLM, BRETSCHERA. Reasciation of M icrovillar
Core Poteins M aking aM icrovillar Core in vitro[ J]. J CellBi-
ol, 1989, 108: 495-502

[3] ESTESJ, SHDENL, KNOSAN H, etal TightlyBoundDi-
valent Cations of Actin [ J]. JMusle Res Cell Motil, 1992,
13: 272-284.

[4] SHETERL NE P, CLAYTON J, SPARROW J C Actin [M].
New York: Acadenic Press, 1995: 2

[5] PRJRUKAWA R, FECHHEMER M. The Structure, Function
and A ssambly of Actin FilanentBundles [ J].
ol, 1997, 175: 29-90.

[6] HOLMESK C A MolecularModel forM usle Contraction [ J].
Acta Crystallogr A, 1998, 54: 789-797

[7] POLLARD TD. Actin [J]. CurrOpin CellBiol, 1990, 2: 33-
40,

[8] 9SMITH SJ TheActin-based Motility of Grovth Cones[J]. Sci-
ence, 1988, 242: 708-715.

Intemat Rev Cy-

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

FOLLARD TD, ABBIU, COOPER JA, etal Actin Structure,
Polymerization, and Gelation [ J]. Cold $ring Harbor Symp
QuantBiol, 1982, 46 (Pt2):513-524.
HE.LDMAN AW, GOLDSCHM DT C PJ Cell Signalling and
Motile Activity [J]. Symp Soc Exp Biol, 1993, 47: 317-324.
GAV N R H. Microtubulemicrofilanent Synergy in the Cy-
tokeleon [J]. IntRev Cybl, 1997, 173: 207-242
ATENCA R, ASIMEND IA, GARCHA S Role of Cytskeleton
in Apoptosis [J]. Vitan Hom, 2000, 58: 267-297.
TIMUM A, GLBERT SP. TheDiversity of MolecularMotors
AnOvervievw [J]. Cell Mol Life Sci, 1999, 56 (3-4): 181-
183
LUO L. Actin Cytoskeleton Regulation in Neuronal Momphogen-
esisand Structural Plasticity [ J]. Annu Rev Cell Dev Biol,
2002, 18:601-635.
CRITCHLEY D R, HOLTM R, BARRY ST, etal
mediated Cell Adhesion: The Cytokeletal Connection [ J].
Biochem Soc Symp, 1999, 65: 79-99,
KABSCH W, MANNHERZ H G, SJUCK D, et al Atomic
Structure of the Actin: Dnase | Camplex [J]. Nature, 1990,
347: 37-44.
MCLAUGHL N PJ, GOOCH J T, MANNHERZ H G, et al
Structure of Gel®lin Segment 1-actin Complex and the M echa-
nisn of Filanent Severing [ J]. Nature, 1993, 364: 685-692
SCHUTT C E, MYS IK J C, ROZYCKIM D, etal The
Structure of Crystalline Profilin-beta-actin [ J]. Nature, 1993,
365: 810-816.
HOLMESK C, FOPPD, GEBHARD W, etal AtmmicModel
of the Actin Filament [ J]. Nature, 1990, 347 (6288): 44-
49,
LORENZM, POPPD, HOLMESK C Refinament of the F-ac-

Integrin-

tinModel Against X-ray Fiber Diffraction Data by the Use of a
D irected M utation A Igorittm [J]. JMolBiol, 1993, 234: 826-
836.

BREMER A, MLLONIGR C, UTTERLN R, etal The
Structural Basis for the Intrinsic Disorder of Actin Filament

The L ateral SlippingModel [J]. JCellBiol, 1991, 115: 689-
703

BREMER A, HENN C, GOLDIE KN, etal TowardsA tomic
Interpretation of F-actin Filanent Three Dimensional Recon-
structions [ J]. JMol Biol, 1994, 242: 683-700.

MLLIGAN R A, WHITTAKER M, SAFER D. Molecular
Structure of F-actin and Location of Surface Binding Sites[ J].

Nature, 1990, 348:217-221

ZHANG J, WANG YL, QJL, etal Atomic ForceM icrosco-
py of Actin [J]. ActaBiochim Biophys Sin, 2003, 35(6):

489-494.

HAO Z, HID, SOMLYO A V. Cryoatomic ForceM icroscopy
of FilanentousActin [J]. BiophysJ, 2000, 78(2) : 950-958.

CORAA S, STENMETZM O, STOFALER D, et al
ture, Assmbly, and Dynamicsof Actin Filanentsin Situ and in
vitro[ J]. Microsc Res Tech, 1999, 47: 38-50.

Struc-



6 17
[27] SRUDICH JA, WATT S The Regulation of Rabbit Skeletal [29] MIZUNO D, TARDN C, SCHM DT C F, etal Nonequilibri-
M uscle Contraction[ J]. JBiol Chem, 1971, 246(15): 4866- um M echanics of Active Cytoskeletal Netvorks [ J]. Science,
4871 2007, 315(5810) : 370-373
[28] MAKDOKA A, KUMAGAIM, OHTOMO H, et al Effect of [30] CHAUDHURIO, PAREKH SH, ALETCHER D A. Revers-
Jagplakinolide on the Growth, Encystation, and A ctin Cytoskel- ble Stress Softening of Actin Netvorks [ J]. Nature, 2007, 445
eton of Entamoeba Hisblytica and Entamoeba Invadens [ J]. J (7125) : 295-298.
Parasitol, 2001, 87(2): 399-405.
113
”
() ( )
( ) ;
1 ;
2
3 ;
4 ;
5 ;
6 ( ) ;
7 ( )
2008 11 27 11 29
1 , 800 10
2 y
: () G30( : 5430074 ) ; : fu@mail
hust edu cn; : (
410081) ; T jgvxb@hunnu edu cn; : htp: / v, jgvxh net
()
( )



