Fp E 4T A 2E )2 243 Chinese Journal of Cell Biology 2020, 42(10): 18701875

DOI: 10.11844/cjcb.2020.10.0019

MmEREMSEFINREMNARER

x| ##%  Abdulrahman A.A. Amer

PR Fram At

(PR BE RO 2 MY T 20— S e, 807 A S BB 22 B A S 38 2, YRR 110001)

WE IS EORAEAMNPRARFEHNEOARZ—, oW TENmR, ILah&a ReWH
PRARLL, R B G oA % ¢y A M idA2 . AT LS &G AW F 4 AR 64 REHEN, € E>TF
AMFEFTEYMAZERFREN T ZRE, IS T AWM F KIS KRG 4. Kies)

NFIBENF D RBAT R R LZA
XHEiA

LB 5 454, el A=W ke

Advances in Research on the Structure and Biological Function of Actin

LIU Ruijiao, Abdulrahman A.A. Amer, GAO Xinghua, CHEN Hongduo, QI Ruiqun*
(The First Hospital of China Medical University,
Ministry of Education Key Laboratory of Immunodermatology, Shenyang 110001, China)

Abstract

Actin is one of the most abundant proteins in eukaryotes, distributed throughout the cell.

Microfilaments are formed by the polymerization of actin, which are involved in numerous biological processes

of cells. With the development of the study on the biological characteristics of actin, its application in molecular

biology has attracted much attention. In this paper, the structure, assembly dynamics and biological functions of

actin are reviewed from the molecular level.
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Table 1 Actin assembly impact factors
s & AR E A Thie S5k
Actin-related proteins ~ Function Reference
Profilin Bind to the actin ADP monomers to promote the conversion of ADP into ATP, and promote the [12]

assembly of actin monomers on the barbed/positive ends of microfilaments

Thymosinf-4

Bind to G-actin-ATP and inhibit the assembly of actin monomers on the pointed/negative ends of [13]

microfilament. Impede the depolymerization of microfilaments by inhibiting the activity of cofilin

Cofilin Bind to actin ADP monomers to prevent the conversion to actin ATP monomers and inhibit the as- [14]

sembly of actin monomers
CapZ protein
actin monomers to stabilize them

Arp2/3 complex

Bind with actin cover the ends of microfilaments after assembly, impede the addition or loss of [5]

A nucleating factor, stimulate actin polymerization, mimic a G-actin dimer in order to stimulate [15]

the nucleation (or formation of the first trimer) of monomeric G-actin, bind to actin filaments at 70

degrees to form new actin branches off existing actin filaments after being activated by WASP

Wiskott-Aldrich

syndrome bers and WIPs

Racl and Cdc42 stimulate the formation of ARP2/3 complex through WASP/WAVE family mem- [16]

R ); B-actinflly-actin - B A7 E T AR LA (B-4H
MR y-4E 5T -l BE T DA b, VR D 4n i
B 2R B A RS A R A A IS B A B ActinfE
M N PIFITE R, — Bl AR BRI 201, BFROA
ERIR WL 3) & M (globular actin, G-actin); Y3 — Fh & Bk
RIS E 12 AR, BFONET 22N B A (fibros
actin, F-actin), R4z, WiFhEa07E — @ B B T
FHE AT, FEAS R FR SR A 40 B, B 20 B A AN [R)38
Bz, ANE 2 255 & A BA AR BPER,
TERN R4, BORDy 2 . 22RO 2. BEEBE. Tl
YT MR,

G-actinse HH— 2% 2 IKBE G B BRIE 20 1, 70
943 kDa, 375 MR SE MR IE . IS XL
FtG-actingi A 4514 7w, FEAG-actinfi /& 2455 T
P2 2EL s 424 R 5 ATPRY, G-actinit 1 4
S VEAL SU4E G ATPA 40 3 F-(E 2 M) [AR,
MG-actinff) 7 R df AR B AL HhR] DL 244N 0 25 74 35k
NoR ¥ CA Ui LA S ATPEE A B, B 5 5 FLATP4S
AL R LB SR I — i PR O AR Sk i, tFR N
AR 5 T i WIRR (5 B o, AR A TE R i

F-actin/& HH P 2 R 1 HES I L Bh B B SR 6 T
FCHIACEE S e . AR AR5 M), BEARZ987 nm,
BR PR 25936 nm. i — AN ELAK b R AR b AR
— AN BLAR 1) 9 Sk vy 2 TB) PR T 22 Al S 2, BT L
22 [R5 1 [F]— 3w, BT CA, DB AR A
B AWM. EAEEEM T, G-actings Z il
It 254 ATPIX — 20 (1) #2574k A F-actin!”

2 EHERRRENHEF

Bl V3 RC 3 /7 52 52 G-actinfe £ F-actin
(FIER G ML, MR L A R R, L8 A
TSR AN PRI BL, SR ILEH B FR
“RIEIFATOE, BPOKIE, B RIEE R G A
WREERIR G, St TARE, B O HEASEK
Ja, BARNLEhE B PRE A DR 0L 2%, 1BETE
PRWIEN BT 122, d T ilee BAE, 8 I AR BOIRS
N, LIRS LB &R AR S ATPA &, HEi & Lb
BRsE, P2 IE RS AT AL LB 2 AR, A
T IR AR AE K T 22 b I LBh . A U 2 B 5
ADPZ: &, S N E, o AR . (BREE L
BN HT AR AN KD, 2z IEA SR A R E S
B RR o i R D A RIS, 8K — AR R AOIRAS,
TR AR BE DRAFAVAR M, IR R S B — e LB iR
FARSCHE H, REEAHUTISIEANREE. Ka
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JLEh 8 1 22 ) A i e g i B 45 A 1E — 2, {EL58
B AR DIE Al 22 AR B T AR X 25 2 b i N BSORE T
AR, X RS fofr 22 W TR i 87 A8 85 5 Bl XA
F G5 K, PR I B, X R AR B AR AL AR

L) 1,
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1872

FYEdr. TR MAMERias). dIfE S S%5iEL
LG R, SR TSN 8 B AE AR T3k,
BRI F AR T AR, 4 R AR TR LB
HEW 25 G R, 50T D 6e BL &
Z: 5 IR 4 o e s 1k ik A, LA B % 40 B 1
To. GEANT RS S A5 D Re G 5 215
3.1 AlshEBS5HMAT

WL 1 A2 2 K 4 i (cysteine aspartic acid spe-
cific protease, caspase)fF H ¥ A, TEAHMIFE T 1440 T
L FEH, caspase-37E AR K LA & A B iR 15 kDafll
31 kDa 24~/INor - v B, T HL B e 24 BeAS e
B RA, X IR S 71, A B
T,

YINZEWIZERTE 5T 1 R B, CryAB(aB-crystallin)
13 3R IE B3 kD T IS A F-actinfEHIC2
CoJJLn i R SR AR, i F-actin PR 02, U541 A
J& 3, Blj 1Ecaspase st 5 40 B 97 T2, AT A2 g 41 P
B 2%, FANGEEPOLE AR A1 A UL O UL ¢ I/ 15 98 v 452
P i B, UER B T 5009858 7 WLER & B -0
actin & &Y% 3 HIWLEh BR & AW e 71, It 4 )
caspase-33K1&, Kl /b O WL R T
3.2 AlashEBSHpeiLE

B 2.5y 28 R A Y I s I 1S 56 07 2, A
22 5y FR I, B A B EHHAshE A
R A, TR LB E E . DigE A L E A
AR 2 5 R R e IR, (EAR i oy 2 R, 4
RIS, 1A BEGH I3 A T4l g2,

XUSEPE 7t R B, I %9k RI0E i EiAMi-
croRNA-27aff] 7K, EEANHo-~F1g L3N & B 3K,
T 5 B3I A1 e JUL 200 L %) 34 5 RS 7% R 0 38 8
B2 2 WL5h & M (cortactin, CTTN)LE Sk 25 35 5 1R 41 i
Jei . 45 B9 (colorectal cancer, CRC)%E % Ff i A
REFeak, AT LAE 9o e 7% (R AL M bR £, ZHANG
SEBIEF K I, CTTNAE AR SMIE ECRCHH i 19 58, 7
RN EFCRCE AR LK.
3.3 Ash&EB5HMmER

A WL 1) & AR T S A s B AE B L
FEAEA: NshEOEHE R 2R Z. R
R R LR AE BEAE, I)AS 0 i R, B 5 R,
RhoG TP 5 J& B b1 72 1 15 WL 30 2 40 Bl & 22 1) oK
BT T, Hd, RhoA. RaclMICdcd2F 78l N
2, MM R A dIRFM. ate5ia

AT BA EEFAEER, ERZ I
BER AR IA IHLE] H, #E [ RhoA/ROCKAS 5 1 % 2
H B0 I8 B i Ao oS 2 —, NFRIR 2 g o
# % I 7 Rho/ROCKAS 5 1 B8 B 43 () 38 7t 10,
7t B, ROCK 1 fIRhoA it ik S iE (1 i3k g f
I, FB LR I 2 I B RN AR 22 3 T () SR DR 2R 170

TANGHEPI 5T R I, K855 9w FORNAR] DL EL
FEUR ¥ A0 M 42, AT i i Rho A/ROCKAE 5 52 M 41
Mg 28, 7ERM R I R R R i R AR R B
HEAEH . ZENGE> 5T K I, SEPT(septin) & —
FK A GTPaseidi 40 il B 48 8 1, SEPTY_il 53
U Jr 8 1) A RN 4 M G B8 3 5 A ¢ . SEPTY ilid
IS BERhoA/ROCK L& B, 521 J& Kt & 32 AL B3N d
20 M R 4%, 5 AL i 2 B S AT A, T
SEPTO ] 1 A Tl By e 2 7 A1 V8 97 4 R
34 mEBSHRER

5 W62 41 L 7 7 W 47 SR SR 4 B 93 i Al A= 4
RYE T HEBEEH, BRI, BN & 6
5 ah&E 8% UIMH K, F 252 2| TLR4-PI3K-Racl {3
518 % B PI3K-AKtE 538 % 10, 15 5 B
W, ULshE A EHE, F-actinf) AR 1L, 3E

M 7 W AR R0 Dy A2 0 A B, AT 81 5 400 i
IR,

MARTINS S 78 & 30, 4] 4l i L) &
40 B 22 Bl AL, v DARRR R TR, A
WFFC R I, 33 0 BV B 22 R A b, Bk ThRe
BEIE R AN B BRAECY . X Se R SRR, Wlsh & A4l
it S SO B ) 2 P W TH R
35 AshEBEMSTHRRERT

WLgh & A B S 5TH M 5% =AY k. 78
T4 o e % B2 3 A2 A, T B 52 74(T cell receptor,
TCR) 7 % 5 $t Ji $2 2 4 ff(antigen-presenting cells,
APCs)ZK T (1) 9L JF B2 firh, 1% — 3 FRAK I T4 5 PR (1)
2 0 R] 3% 422 45 1, FR 94 9% SR fili(immune synapse,
IS)"B4, ISTE4EFFTCRIE 5. FUE B M. 7 fgnt:
1 FHFR PN A FH &5 ThD R 5 B8 B4R F B30,

WMl EANERNS STARIIGERET . NA
SO 5T 3R BH, TAGLN2E o $0iil WL 3h 28 11 160 1 2%,
YEFENLBN B A EISH IR & i, BESRT AN R B, RIT-
TERZEPN 738 B, WL2h 8 7 % R Al Ak i Pk 5 5
M) 44 A 25 P TIRR B 40 i 1Y) %A% D) . JANKOWSKA
DR R I, eI TAN BTS2k H 2424k
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Table 2 Gene mutations of actin subtypes and diseases

RAZIEIA] Bl A VR 225 3CHR
Mutant gene Actin type Disease References
ACTAI Skeletal striated muscle Three forms of myopathy: type 3 nemaline myopathy, CM [42]
(congenital myopathy) with an excess of thin myofilaments,
CMFTD (congenital myopathy with fibre type disproportion)
ACTA2 Smooth muscle tissue Thoracic aortic aneurisms [43]
ACTC1 Cardiac muscle Type IR dilated cardiomyopathy, type 11 hypertrophic [44-45]
cardiomyopathy, certain defects of the atrial septum
ACTG2 Intestinal muscles Visceral myopathy: megacystis-microcolon intestinal [46]
hypoperistalsis syndrome, chronic intestinal pseudo-
obstruction
ACTG! Cytoskeleton Various types of congenital hearing loss: autosomal dominant ~ [47]
hearing loss (DFNA20/26)
ACTB Cytoskeleton Dystonia-deafness syndrome [48]

—Pe A S S AT U A, SECAL G REE R
SHMEAMBEREN, 58 E A4 E 42
W £, JF 38 ZETS H A G2 R A 1A UL B 2 IR B,
KT TCRIE 5 FAF .
3.6 AlshEBEMSRERIE

S 6 2 14 bR U A0 AR A 5 I e A M R A ) —
AN FHE AR R R E G P A B 5 L TR AR 2 TR B
IS, 441 Jf 32 52 () W] DA A [ 2R B TS, IS TT LA
1T Z P Ihfe, BLHE R In) 43 W 240 PR R 7 B DA 2R ot 4
FLA B I ORI HH SORE (G 25 FL 3 0RO 1)
(AR T RN 43 WA 57 - 200 B 25 94k EEL 440 it R e 40 A
2 [A], SIS A 2 bk B 4 B0 (v L 30 2 1 40 i 2
f 55 R 25 DR SRB50, [ I, JE 4TIR R UILEh & A A
L ZEE 2 0 i Ao N S TR E A, A,
Je 40 M T DL IS )35 30, I3 B0 G 0k i

WURZERZEURE 5T #f 8 T W3l & 1 E A TEFL
i 4 B HCHUNK A0 B A 5 R P ) B, K
BB A TR 24 1 1 7L R 88 41 A AN 40 i 2 T TS 7
iy 24 L I L3 £ 1 S 35 AR R, LB & A sh S A
5 L g 240 P XS N i A 5 4D 4 % 473 P R A
O, ] B RE S B AR PRIV AE 43 T B o
37 s EREERTSER

K Z B0 LB 7S P [E 1 gm i L3N &
()35 R, HG b, 7 o 2 i 40 B B SR (ACTBRNACT G,
FC A U9 g b 5 B B8 WLACTAL 18 WL 21
(ACTA2). W WACTG2)F1 L IACTCI), 7[R L E)
WA RAL 2 FH— BRIV (ER2),

4 458

IR, 8 IR A AH R AE ) AR SR, B
FLFE N LB A DA T S T TR R R 2 1
i, [E R B T LS AR A0 M A i R i
BAEH, NahEA M. e SRR SEE -
KRB MR EIM K. MESLRBEARKED, 7
FH CRISPR/Cas9E K] 4 4 57 A, 7] LLAE 4 fid 50 5 4
NNK TR e R HAR R, i DhRe i)
AT, T JE T WS P A R R B A LG 5
ARG, FRATH AT USRS #E . S5 b L 5k 22
K HAHEAEH & A RBDE MM, T REE
(113D FE R 4, 1 % bR idactindf 45 & B AHIR,
PATTAT ATE RS MIF 8 10 22 A B R 28 B /KPR ) g AN
O3 T URFEHLEIY . FRATEE 45 A ax ST B AR B vk,
i — R TR BN B B B A A A A T R AL,
P2 RRRNBNE B MR RIS MR T fg.
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