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Research progress in the small G-protein Racl
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Abstract: The small G-protein Racl is the main regulatory factor of the actin cytoskeleton.
Racl cycles between the inactive GDP-bound form and the active GTP-bound form. Racl not
only promotes viral replication and infection, but also regulates the actin cytoskeleton
rearrangement, adhesion, and invasion of glioma cells. In addition, Rac1 is implicated in human
diseases such as tumors and epilepsy. This article reviews the latest research on the small
G-protein Racl in virology, cell biology, and human pathology. It is found that the existence of
Racl is closely related to the replication and infection of viruses, that is, inhibiting the existence
of Racl can effectively reduce the replication and transportation of viruses, providing new ideas
for the development of various therapeutic drugs targeting Racl.

FENTH : E XK B ARRHEE4(31600122)
This work was supported by the National Natural Science Foundation of China (31600122).
*Corresponding author. E-mail: cyliang@yzu.edu.cn
Received: 2024-01-25; Accepted: 2024-04-22



BWME F | [ G BB Racl BFRER 3903

Keywords: Racl; cytoskeleton; virus; tumor

/NG E R R/MUA 20-30 kDa H A
A GTP s &, & AT RER A [F]
N 5 ANWZ G Rho, Ras, Rab, Arf/Sar A
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Figure 1
GTPase-activating proteins.
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Activity regulation of Rho family proteins. GEFs: Guanine nucleotide exchange factors, GAPs:
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o3 (4T HE A
1.2 Racl 5HZHH
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B S il J D RE LAR Y Bl 22 T [m] B D RE ) 241
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Figure 2 Roles of Racl in virus infection.
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c-jun N ¥4 (c-jun N-terminal kinases, JNK)
FIAP-1 LISPAT 842 4% HRasV 12 55 19 BRI
I 2F % 1 )5 38406 [ F (urokinase plasminogen
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SIS uPA ik Kalli ZECPYRE57 2 0 B
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MU 4 7135 515 5 300 I8 a2 7 90K 50 g i 8 4
T, X I Racl A CDCA2 7E4HAE A
L4 H R FEARL /75 Racl Al CDC42 AR
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FISEIR, XTEVF 218 00T 2 5 BURE Y 2F & A1
FERELST, W B, MR kA R, B
VTR 25 S S RE A0 I Fe AU 5 Rac 3 kA5 K0,
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Li PR, —Fh S AT IR sC T
GEFT #1315 Racl/Cded2 {5514 FH) EMT, S
HES LN IR (rthabdomyosarcoma, RMS)4% 4 Fll L
Ak, T Racl, Cde42 Fl—Ff mTOR il
Aefe bt £iA00 GEFT WY HWEMPF T T
RMS H ) A WEFIE T, AT A3 7 5 i e Fiigs
e, BCE 208 IEYT . Huang SRR
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A Racl Al #% Fermitin &% % 51 kindlin-2 455
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(mitosolysis activates protein kinase, MAPK)i& 4%,
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7RI kindlin-2 133K, APRKIH kindlin-2
Teb RS TR F I A0 M AR RN A )
Raclb J& Racl ()— Pk £k BT #4814
ﬁﬁﬂ@&@,TLL&@NM@E’ﬁ%ﬁ
ARG A AN R AR A T, R H A Bk
TR SRR M4 E g ek A, Goka 4§
IR R IAEREZ AT AN, Raclb FikHI
155 535 -F «B (nuclear transcription factor kappa
B, NF-xB){f ' Fif, iX#&H] Raclb i_i;?%ﬂﬁ
NF-«B {55 B4 i 7 ARy 725 i A 3T
i 3 Rac SRR BH LT %‘E‘r ) NF-xB
%ﬂ?ﬂ’ﬂ WOEHEM R AR F I 2y, SO sl
FAALI I ZGERAE T — R BT s . Sauzeau
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HCC)H, Racl 8% Raclb 8% 95 FEITE . Rac

HCC cells _ TIPE] J @
@ Down- regulatlon
RacGAP1 \

Up-regulation

RMS cells

PN —

GTPase i) &I & 1Bl & 1F ] 8 55 X+ 1)
MR IO R R RS O N P [T S A e
1] Racl [J/NorF7E HCC SEEG BRI Hb g 7R H HT
FAEH . Bayo MRS K Racl Ay FM, 5
SBEAAE RN OE, IF 508w 5% S R P 2 DI A
2%, T Racl I GEME 1755 HCC 4H L -0
YRGS IR, ELTE e 3 AR 4 A P R I T R
FIFER . DL ES5 SRR Racl/Raclb W g LA
PRI HCC Iiryeg AR AT R A T 245 1 S HL e 7%
BIHARAEE R B TTESS I di i, Raclb
7 7L R AN P k) Chen 1 57 6
H] Raclb 7E& PN W FLIRIE T 40 il (breast cancer
stem cells, BCSC)H &k, JF HZ4EHF BCSCs
KX BT R W b H . BT
BCSCs kN 5 ZL IR i 7 4kt . e 2
KAFERAXR; H Raclb WEERI LK S HIS
BCSC Hi& ML, I 7 e AT b 367 1
AU, Iy RACIB P& BCSC
)7 R I R A G4 R0 e, AT R v BT 2
RS0 A R

Molecular
effectors:
YAP1, CAMSAP2,

IGF2BP2 GEFT

=

Autophagy mTOR « ] Racl —-—-> Raclb
Apoptosis T aor A
NF-xB WNT
BRAF
MAPK pathway <— p /
P P
ERK Cyclin D1

3 Racl F3EBE
Figure 3 Racl signaling pathway.
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3.2 Racl 5HEAKERK

R R Racl 25wl g i) £ Fh4n
fuid AR, EHEFSREPREEEENEM, 4
iz k. shg ot B A% 3%, Racl
MRS E G E O EERE R
T, TEMRBRATE AL . dERE A E i B G
FEAY/E M. Chen SEPFTE 2B, HR /1N B
&N, Racl RikMF+E52 CAL W2, i
KA bR (kalirin) BEA R 55 Racl A9FHE, H
il kalirin B e 55 H: B B 1 Racl Fk A0, 58
% B AV 3 ) AR IRRR 1 1A RN 28 B TE S A8 4K
DL bS5 R 30 Kalirin 1853 855 Racl TGS
SR R, SR T B P UER FEAS . An
s URE 9y F2 W] Racl I Cded2 Al fE T 2 M % 51
i K BN BB, Racl GTPase TS 5
WA R A SR T A 5, Racl BTS2
HET IR BRIV RIS 35 1 R B/ I S I o 17
AMMIT . Liu FEP20F5E &3 Racl AYFRAKFAE
BB IR XA (hypoxic-ischemic encephalopathy,
HIE) 87 A& K Ul S Al 8 b g 2% B, il
Racl/NOX2 {5 53 [ PVl 55 R AE SN, 4k i ek
3 HIE Bk KR4 it . Bai S0 50 & B,
HIE #7 4= K B 4 4 Racl 25 1 19 323k K 78
RN LIS I VE T A BTREAL, RETER RN
FISAI e S I Racl/NOX2 15 Sl f% , &/t
HIE 74 K RO T 41 285 M43 495 B At 2 441 it ]
T~ Bu 2PV 5T & BT Racl o] ARk 25
55 28 RERMLIN p21 16 ILIELAE 1 0 78 P R R4
P 278 SRR T B KO, I 58 0 e 5 2 2 i 1k
FEHME AR, g s T 24 Ak f5 mT
IAVERRARAIALI, JEH0E T Racl BERSIE N E
ZAE N2 5 D REMR R A TR e 1R 7 4

4 RES5EZE
fEA Rho /)N G ZE F1H)— 51 ,Racl & 5
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Z R HAL A R A TG S B, AR A A SR E A
FERFRIE L A RE G B N AR A AR
O Z 9T & L, Racl 25 FE¥E Z R
BEMAARTE 2, 5200 22 iR i R IR TS
X} Racl 251 Z 504 == D) e i IR A B 58K
R IRTT P AT 22 VAR S . (HXT T L)
A LA S HAR R IR ML A 52 R A8 4 18T

HRETEEZ MR N & B Racl WIFFEAE, [H
SETE R R B T A D o ARG T RO
R BLIKFE 25 809R B (rice stripe virus, RSV)AY P4
HE 15 Racl fF7EEAE, P4 HEIWHFR N E
¥ 552 M (disease-specific protein), H7EKFH
A IR E T RSV AER A E LT ; JEF
IEAETE HAB Y AP A X Racl RS, #HEN 0]
Racl MR REAL P4 EAMERI S RIE, N
T8 8 7K AR S st A R RE IR, 5 200 4 X 1%
PRAEHLE I 5E 3 10 Sk B 458 K e 45 800 B
PEOCHS I
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