EEES20184F6 £ 295 F 121

Hainan Med J, Jun. 2018, Vol. 29, No. 12

do0i:10.3969/].issn.1003-6350.2018.12.027

=
Y

Cofilin F#= R B EZEB R R E
MRaEam, EAMR, Tk
(LA AANREIRL RN, Bd Ha 570311;
2. F R MG E Rk BN, Hd AR 423000)

(ZE] W I 2 R oA A A= I AL O o S R I i , JUR 28 e B IEE R Z IR BRI A R .
WFFERM , 22 0] 2 11 (Cofilin) 75 2 A A& vhies 235, JUHAE (2 2208 RE G IR b i B2 3R, S 2 5 8
MR A 1R 5% RS IO VRAS AT B RA T A IR (228 RS VR TE 73 TARICH) SR T HE s . A SCF M Cofilin
LIRS H TRE 2 G R (R 2% e R i R AR R RIE AL S5 0 TR T2

(R$2iR] 2V B 1 B ; =22 5%

(FES%ES] R73-37  [X#EFRIRB] A [XEHS] 1003—6350(2018)12—1718—03
Research progress of Cofilin in the regulation of invasion and metastasis of malignant neoplasms. CHEN
Jian—xiang "?, WANG Wei—fu ', WANG Fei'. 1. Department of Urology, Hainan General Hospital, Haikou 570311, Hainan,
CHINA; 2. Department of Urology, Affiliated Hospital of Xiangnan University, Chenzhou 423000, Hunan, CHINA

[ Abstract)
the invasion and metastasis of which are often the result of a combination of multiple factors. A large number of studies

Malignant neoplasms are diseases caused by disorders of cell growth and proliferation in the body,

have shown that Cofilin is highly expressed in a variety of human tumors, especially in high-invasion potential malig-
nant neoplasms, suggesting that it is involved in the regulation of invasion and metastasis of malignant tumor cells and is
expected to be a potential biomarker and therapeutic target for predicting invasion and metastasis of malignant neo-

plasms. This review focuses on Cofilin's gene structure, function, involvement in the invasion and metastasis of malig-

Wl
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nant neoplasms, and its regulatory mechanism.

[Key words]

N g BT B T — RSN R Z B R T N
RIS Bl TR (285 SRS TR BUEE I , FLE
H1EREZMERE L, RS HE WY, A7
T EHAZ AW (1) 22 ) 2 11 (Cofilin) , & —Fh L3I & 11
(actin)&5 &8 M, HA (Al M 7% iz sh i g 1™,
VLA, Cofilin 78 3% 1 b 8 41 i 12 28 56 8 v i /R
BIE T AR B IZ B XK, Cofilin F %3 1 ot 45
actin A%, M- E R EL, S 5 R 28 F;
B HEFEE S A 3C F B Cofilin Y FE R 454 e . =
5 GAE M REAR 58 A B RE KR ML S5 TR A T

1 Cofilin BB

#ZYEARNSEABRREAFRIEE A Z—, N
— ML E AL A E N, T 21 000, 4w 166 4
[AER, T TEZEYS AL P2, A
Cofilin &G 2 FhE A, H2b 4+ & 5%, &7 511 H
B s W ABITE oBie T, CARMINALA
—SEBHE , B SRS . Cofilin—1 FEIH F
BT 11q13 G FEAE LR AL 2L 3R ; Cofilin-2
FER FENLT 14 59 a0k FENRA LS Rk, 3 7
Tt g 9 22 Y1 % 11 -1 (Cofilin-1) 5 2 Y] % 11 2
(Cofilin—2) "™, — AL , 76 MR 4 it X4 rh i 2258
T fRIFR A Cofilin—1,

Cofilin; Actin; Malignant neoplasms; Invasion; Metastasis

2 Cofilin EHIN8E

S B BT T G R 4 R 4 T A DL R HE PN R A
Jew EEE, [0 AE S 5 02 3 L Al 531 55 7 1 IR
KEREZNEN . MME 5L R g e £ e ffl
w32, P s T actin 1, DL B SR FIEAAA
FIEAFTE . Cofilin REJRHE IE 7 40 il actin 1912 5)), £
A 4334 B Bl E R KR AT B A v kS S B
HE; Cofilin /& F-Lsh 8 F IR AR & o fE h i &
v R e s R e A TS R VAR A S IRl e S N
[i7) £ 25 A N BE LS 5 Cofilin 3o 4 26 3k AT 42 v 40 AT 7%
P, BELIKT Cofilin 25 14 W)k 55 H 40 i 32 B2 1k 5 Cofilin 5
WUShEE 4546, a5 3 007 o5 (0 2R (ser3) W R 1k 2 1
(LIM 3346 1.2 1 TES 1800 1.2) 2= B2 AL IS (W iR Tig
fiti PP1. PP2A I slingshot . SSH), 2t 7% L 5 85 1] 22 4 4%
PG AL e A 43 B AR R, DA T 5236 200 b 2 2
AR AT R RE M AR, Cofilinid 2 5
R I A LI A s o AL X ] BB b
R TR 2 A B S R T A G

3 Cofilin Fi R EMBEE EH

ENEME AR R R E - T R At
2, G2 RS 5Y, 2L A e 55 6E 713k
9o ALALHE Sy 5 | 20 I A I T R i A A R, Hod T
FERE ST R ol ke . AR RS FE B LU

LS5 H R ARBIE IS (G5 81760461) ; TG4 FHEAE LI 45951 H (%% 5 : KIHZ2015-25)

EIRAEE : £ K. E-mail : hnsywangfei@163.com
+ 1718 -



Hainan Med J, Jun. 2018, Vol. 28, No. 12

BEEF2018E6 AE 2955 121

T AR (DA RT S T AR A P 2 T R 2Rt
S5 () ZE MO0 RN 20 L A TR T i 4 5 (3) 4
JHL T G WA 4 A% 5 (4) 200 B R v -5 ) PR L o 40 5, 2
PRSNGSR R AN s
1L P actin MR, S AN LB BR TR A, TE 22tk AR
PR, F AR RN , S0 4 M K A 5 1%, 58
LR SRR L RE Y A4, ed it 2l s AT 4
WARPHES actin {5 T8 AN L B AW S
MR RZE O R e HS 5 MR iR 28 5%
HERE B ELARL R R AW ? SO iF oY % B Cofilin-1
5 R PR E UE R E (5 S i, T D el AR
actin 42, (e EAN LB 20 4, i SR 2 AN R TE AR,
Z 5B MR8 SRR,

EL A WF 9T A B 2R O L9 4L i A
Cofilin—1 22 5 F 35 & 1 5 i A W 5% 76 3L IR g
(MTLn3) . Jili 8" (A549) K 7if 51 B 985" (PC3) 45 241l ity
PR & BLIE AL Cofilin-1 ek B 2. T+ & , B AR AL 2k 7
(1) Cofilin—1 Feik B B FEAI% , 1 1L 1) Cofilin—1 BEIF5 396
AR AR 2R PR A (RTE B, TR 20 L 7% ), A 0E
Y3 E (25, sIRNA MR A MIAK Cofilin—1 5N 5
T AR S 1 Cofilin—1 BH S FRAIG, 4R ARAR 281 P 22 A2 i
Ul /L B RS S B R A0 R A AR 2R RE ) R RIS o
ARG & B Cofilin—1 = 22385 Ml e O S9e fby 7
Je Tt ZAHLTITE AT G, S 2 0ia Y7 B LR i P

Wang £ HIF5E & B : 16 AL 1) Cofilin—1 J& B i
A& AR R ITLTE 1), E RE TS S 22 M FL I A A
T Wit 2, TP T 20 B ik J m , IR 7E B
MTLn3 FLAE SRR K 253 LIRS A H G
24 Cofilin—1 F#ERR 1k Cofilin—1 F2ik /K-, & BT (Bp
TS0 Cofilin—1 Fik /K- 5 FLIR R A LR 28 1 S 7% 5))
PR IEASE. Hotulainen %™ H siRNA £ AR LB FLIVE
AHMIREI Cofilin—1 KL fHH: Cofilin—1 ANFFFREHALTF
BEIR AL IS TR, o H & UL AR A A 1R 280 e
PER KRR . Becker 229 % i Cofilin-1 & [ 76 M it
FRASFETA I B 1 I8 5 4 FH shRNA Ji [RI#E [ 43 AR 2B
Cofilin-1J& , AT A3 SN Lewis i LLC 41 i B HLJRE
BRI A K NS AR/ N FUASRY (A A7 TG IR ]

Wang Z52Hf7 38 Cofilin-1 5 & Mk ELIE RS I
PR DL R By A RS VA O, 78 BB I R A i
R AR HEAMEH . Zhang 5558 £ XTI IR
147 151 8 B IJga A v 2 31, Cofilin—1 5 '8 48 & 1)
KN SRR I R4 56 AR AT RE AR B 2 T
() A W 2 s 5 RN 1] 3697 IO B 98 #4050 . Yan 26PN
Estornes 282" % B, Cofilin—1 7645 1795 41 Jift Isrecol
B RNA TG, vl 22 A% 40 B B0 i K R ROk Je 1)
SR A BN I B 54 kAR U A A i A 3
J ) 28 1458, Cofilin—1 15 ALK 5 35040 it 5 41 i o1
SEI ) B I REAR, TR B (T 4 it A1 I o 4 ) 2R
it 3 i 1 3

A 2K Cofilin—1 WM 1R 28 R e, Hir

LA 55 « Xiao SEPITEME 58 LR AT R Y HT I V8 AE ML
N, 2 S0 e 8 40 B Bk Cofilin—1 /85 263X ; Chung 2521
Hensley %N i 4 FAE W27 7 145, & 3R Cofilin-1
R R A AL 7)) o WA =S VN N
o Ji e 95 K JeE 52 40 25 4 7 RT-PCR . Western-blot , # & 2
AR , BB Cofilin—1 78 155 Bt Jis 21 40 Rk it v T
AL, W siRNA AR @B Cofilin—1 JEIH, & PLAE
G J g A0 AR (RT24) 404k T  Bh I B2 147 R
F3E ARBFGEIAETT T Cofilin-1 7E /B2 Meie & 4F & i
TP IBLA, 45 5 B8 Cofilin—1 76 B2 M 4 itk RT4
MLH L rh 3235, H Cofilin—1 PHYEFR I8 5 b
PRAM A S BR A S IEAH 2%, 3 4235 Cofilin—1 i HE B
SR A TR DL/ INERAAR P BURE BE T 5 Cofilin—1 3
LR U S s esea A A K B RS AR RE /T , 3R
Cofilin—1 4 1] BEZ: 5 I Medi i ek R, w125 ko
2% BB TCF7L2 1 miR206 J##5 Cofilin-1 i 535 , &
Cofilin-1 Ay E LR 558 . ()2 Cofilin-1J2
eI R 28 AL IR A0 (2 28 1 O 2 TR
A R ANTERE R — S IRAWIG

4 Cofilin {5 SiE B R AT

Cofilin [ 15 1: 32 Z R [ Z (52, 40 A3 B i i
b R U UK 1 pHAE S . Ak bR i
AR T, 22 ML Y RAE S SR
SARLE S FIFA L N A5 5 i A%, PR 1Y actin ‘B
DOE AL, 5 L R A R B R R A
Cofilin—1 43T N FM5 518 % th — 22 571 3% il AR ol 1 il
ZH R R SO B A K I F- (U EGF . TGF-B) 1
FAT il 55 3 40 € S BRI R 10 2 1% (LIM 34 1.2
FITES Ml 1.2) WAL IS (BERR R 1.2A \PICy |
SSH.CIN), i jlLah i 1 & E R AR . HhS 51
Wi FEAE % il M & Rho/Racl-ROCKI1 /PAK1-
LIMK 1-Cofilin ®, Rho F11 Rac i 7if Cofilin—1, M 1M 5%
WLSh & 240 B R A, 2 5 i R 28 FE S i
2. [FEF, LIMK1 £ 5 SSH. CIN X} Cofilin—1 A 5 i/
45, Hivh SSH., CIN ¥ 7% Cofilin—1 3 4 , i LIMK 31
Cofilin—1 314 , A o] — 00 e A2 4 T I 10] 20 2857 fir
520 98 A B O JE TR A S AR 2R M RERT Y. A SRR
if : Cofilin—1 I i 1 45 i % Rho/ROCK pathway™ }z
TGF-B "5 [ s 56 4 % VA O , AR A ] RE i 1 I
¥ Cofilin—1 %} 5 bt BoA B R e, X F 17
T AT, BT B TR

5 B B

Zi B RTIR , Cofilin 2 5 %A% s Al 1R 78 56 B8
JEE , E— 2 W R Cofilin Qi 2 5 1k Mg (228 %
Fe b B2, A B T8 JF A bR AN iR 28 R AL R4
BIL , S 2 3 b T U 43 —F A i 4 AN e b
2y B Lt

5 % 3 #

[1] Gupta GP, Massagué J. Cancer metastasis: building a framework [J].
Cell, 2007, 127(4): 679-695.

[2] Bemstein BW, Bamburg JR. ADF/cofilin: a functional node in the
cell biology [J]. Trends Cell Biol, 2010, 20(4): 187-195.

- 1719 -



EEES20184F6 £ 295 F 121

Hainan Med J, Jun. 2018, Vol. 29, No. 12

[3] Bravo-Cordero JJ, Oser M, Chen X, et al. A novel spatiotemporal
Rho cactivation pathway locally regulates Cofilin activity at invado-
podia [J]. Curr Biol, 2012, 21(8): 635-644.

[4] Kapoor S. Cofilin-1 overexpression and its role in tumor growth and
progression in systemic malignancies [J]. Int J Radiat Biol, 2014, 90
(1): 113.

[5] Tania N, Condeelis J, Edelstein-Keshet L. Modeling the synergy of
Cofilin and Arp2/3 in lamellipodial protrusive activity [J]. Biophys J,
2013, 105(9): 1946-1955.

[6] DesMarais V, Ghosh M, Eddy R, et al. Cofilin takes the lead [J]. J
Cell Sci, 2006, 118(Pt 1): 19-26.

[71 Klejnot M, Gabrielsen M, Cameron J, et al. Analysis of the human Co-
filin-1 structure reveals conformational changes required for actin
binding [J]. Acta Crystallogr D Biol Crystallogr, 2013, 69(Pt9):
1780-1788.

[8] Tahtamouni LH, Shaw AE, Hasan MH, et al. Non-overlapping activi-
ties of the ADF and Cofilin—1 during the migration of metastatic
breast tumor cells [J]. BMC Cell Biol, 2013, 14: 45.

[91 Hsiao JY, Goins LM, Petek NA, et al. Arp2/3 complex and cofilin
modulate binding of tropomyosin to branchedaetin networks [J]. Curr
Biol, 2015, 25(12): 1573-1582.

[10] Gabrielsen M, Schuldt M, Munro J, et al. Cucurbitacin covalent bond-
ing to cysteine thiols: the filamentous-actin severing protein Co-
filin-1 as an exemplary target [J]. Cell Commun Signal, 2013, 11: 58

[11] van Rheenen J, Condeelis J, Glogauer M. A common cofilin activity
cycle in invasive tumor cells and inflammatory cells [J]. J Cell Sci,
2009, 122(Pt 3): 305-311.

[12] Montenegro MF, Valdivia A, Smolensky A, et al. Nox4-dependent ac-
tivation of cofilin mediates VSMC reorientation in response to cyclic
stretching [J]. Free Radical Biol Med, 2015, 85: 288-294.

[13] Yilmaiz M, Christeofori G. Mechanisms of motility in metastasizing
cells [J]. Mol Cancer Res, 2011, 8(5): 629-642.

[14] Guan M, Chen X, Ma Y, et al. MDA-9 and GRP78 as potential diag-
nostic biomarkers for early detection of melanoma metastasis [J]. Tu-
mour Biol, 2015, 36(4): 2973-2982.

[15] Chen P, Zeng M, Zhao Y, et al. Upregulation of LIMK1 caused by mi-
croRNA-138 loss aggravates the metastasis of ovarian cancer by acti-
vation of Limkl/Cofilin signaling [J]. Oncol Rep, 2014, 32(5):
2070-2076.

[16] Huang X, Pan Q, Sun D, et al. OGlcNAcylation of the Cofilin pro-
motes breast cancer cell invasion [J]. J Biol Chem, 2014, 289(51):
36418-36425.

[17] Oleinik NV, Helke KL, Kistner-Griffin E, et al. Rho GTPases RhoA
and Racl mediate effects of dietary folate on metastatic potential of
A549 cancer cells through the control of Cofilin phosphorylation [J].
J Biol Chem, 2014, 289(38): 26383-26394.

[18] Collazo J, Zhu B, Larkin S, et al. Cofilin drives cell-invasive and met-
astatic responses to TGF-beta in prostate cancer [J]. Cancer Res,
2013, 74(8): 2362-2373.

[19] Yu Q, Gratzke C, Wang Y, et al. Inhibition of human prostate smooth
muscle contraction by the LIM kinase inhibitors, SR7826 and LIM-
Ki3 [J]. Br J Pharmacol, 2018, doi: 10.1111/bph.14201.

[20] Becker M, De Bastiani MA, Miiller CB, et al. High Cofilin—1 levels
correlate with cisplatin resistance in lung adenocarcinomas [J]. Tu-
mour Biol, 2014, 35(2): 1233-1238.

[21] Li M, Yin J, Mao N, et al. Up regulation of phosphorylated Cofilin—1
correlates with taxol resistance in human ovarian cancer in vitro and
in vivo [J]. Oncol Rep, 2013, 29(1): 58-66.

[22] Wang W, Mouneimne G, Sidani M, et al. The activity status of Co-

- 1720 -

filin is directly related to invasion, intravasation, and metastasis of
the mammary tumors [J]. J Cell Biol, 2007, 175(3): 395-404.

[23] Hotulainen P, Paunola E, Vartiainen MK, et al. Actin depolymerizing
factor and Cofilin—1 play overlapping roles in the promoting rapid
F-actin depolymerization in mammalian nonmuscle cells [J]. Mol Bi-
ol Cell, 2006, 16(2): 649-664.

[24] Wang WS, Zhong HJ, Xiao DW, et al. The expression of CFLI and
N-WASP in esophageal squamous cell carcinoma and its correlation
with clinlcopathological features [J]. Dis Esophagus, 2010, 23(6):
512-521.

[25] Zhang J, Zhang HY, Wang J, et al. GL-1196 suppresses the prolifera-
tion and invasion of gastric cancer cells via targeting PAK4 and inhib-
iting PAK4-mediated signaling pathways [J]. Int ] Mol Sci, 2016, 17
(4): 470.

[26] Yan B,Yap CT, Wang S, et al. Cofilin immunolabelling correlates
with depth of invasion in gastrointestinal endocrine cell tumors [J].
Acta Histochem, 2010, 112(1): 101-106.

[27] Estornes Y, Gay F, Gevrey JC, et al. Differential involvement of
destrin and cofilin—1 in the control of invasive properties of Isrecol
human colon cancer cells [J]. Int J Cancer, 2007, 121(10): 2162-2171.

[28] Xiao GS, Jin YS, Lu QY, et al. Annexin—1 as a potential target for
green tea extract induced actin remodeling [J]. Int J Cancer, 2007, 120
(1): 111-120.

[29] Chung H, Kim B, Jung SH, et al. Does phosphorylation of Cofilin af-
fect the progression of human bladder cancer? [J]. BMC Cancer,
2013, 13: 45.

[30] Hensley PJ, Zetter D, Horbinski CM, et al. Association of epitheli-
al-mesenchymal transition and nuclear cofilin with advanced urotheli-
al cancer [J]. Hum Pathol, 2016, 57: 68-77.

[31] £, EM, AT, & ZUE M BT H R T iRk K
I T & EE2#, 2016, 37(20): 3040-3042.

[32] Wang F, Wu D, He F, et al. Study on the significance of Cofilin 1
overexpression in human bladder cancer [J]. Tumori, 2017, 103(6):
537-542.

[33] Wang F, Wu D, Fu H, et al. Cofilin 1 promotes bladder cancer and is
regulated by TCF7L2 [J]. Oncotarget, 2017, 8(54): 92043-92054.

[34] Mizuno K. Signaling mechanisms and functional roles of Cofilin
phosphorylation and dephosphorylation [J]. Cell Signal, 2014, 25(2):
457-469.

[35] Nagai S, Moreno O, Smith CA, et al. Role of the Cofilin activity cy-
cle in astrocytoma migration and invasion [J]. Genes Cancer, 2012, 2
(9): 859-869.

[36] Mardilovich K, Gabrielsen M, McGarry L, et al. Elevated LIM ki-
nase | in nonmetastatic prostate cancer reflects its role in facilitating
androgen receptor nuclear translocation [J]. Mol Cancer Ther, 2015,
14(1): 246-258.

[37] San Martin A, Lee MY, Williams HC, et al. Dual regulation of Co-
filin activity by LIM kinase and Slingshot-1L phosphatase controls
platelet-derived growth factor-induced migration of human aortic
smooth muscle cells [J]. Circ Res, 2008, 102(4): 432-438.

[38] Homma Y, Kanno S, Sasaki K, et al. Insulin receptor substrate—4
binds to slingshot-1 phosphatase and promotes Cofilin dephosphory-
lation [J]. J Biol Chem, 2014, 289(38): 26302-26313.

[39] Kamai F, Tsujii T, Arai K, et al. Significant association of Rho/ROCK
pathway with invasion and metastasis of bladder cancer [J]. Clin Can-
cer Res, 2003, 9(7): 2632-2641.

[40] Fan Y, Shen B, Tan M, et al. TGF-B-induced upregulation of malat]
promotes bladder cancer metastasis by associating with suzl2 [J].
Clin Cancer Res, 2014, 20(6): 1531-1541.

(i H #1:2017-06-28)



