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The role and mechanisms of cortactin in tumorigenesis and progression
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[ Abstract] Cortactin drives cancer progression by modulating cytoskeletal dynamics. It activates Arp2/3 to nucleate

branched actin networks, facilitating invasive protrusions and cell migration. Overexpressed in colorectal, bladder, and

pancreatic cancers, cortactin promotes development via multiple mechanisms: 1) phosphorylation-dependent actin

remodeling; 2) disruption of E-cadherin-mediated cell-cell adhesion; 3) activation of FAK-Racl and MAPK pathways to

enhance proliferation; and 4) upregulating MMPs to degrade extracellular matrix. Its overexpression correlates with

aggressive tumor behavior and poor patient outcomes, underscoring its therapeutic potential. However, whether cortactin

directly initiates tumorigenesis or amplifies existing oncogenic signals remains unclear, necessitating deeper mechanistic

studies to establish causality and refine targeting strategies.

[ Keywords] Cortactin; Malignant tumor; Tumor invasion

1 &H5ThEe

KRB E A (Cortactin) fig T _E 20 90 44K
H Wu %5 A\ 7E Thomas Parson 256 % At & Bildn 44 111, I
HHEW UL E AL G, BFiR Cortactin 52
e g8 R ¥ BS BRI (v-Sre) FIJE#) 2 —, Cortactin
Az T4 tifk 11913 X B CTTN EK Frdwbd i) 24
22 AN [ 4 i ) e 1) B 5, B T LA B 5 I 4 )= 8
REI Hae ez RNIshEE E (F-actin) 454, IR I
w44 N R LB B 45 & 8 (cortical actin binding
protein) 251, AR Bz R NLEN & B AG i BEAR S 143
TEiM, N-RKmBEAEHE B 2122 ME SRk
M FERR, #iar sy N-RumBRVES Mds (NTA) , M
JEJT BB 37 MANEIERE ST, R IRE-

f-IREEsf, HEE G ER A o-BRIREE I,
HIRNAN Tpm, | 50 DNREERAN, 22— MRk
N E IR 2 2R A 5 A PR 1) X 3k, DA K
—> C ¥ Sre [FIPRLE MR (SH3) B3, Sre &5 —Fhdm
s it 2 TR 2 11 e ) SR i R TR, 3l A T L SR AL

JB5I0E  RFEAN 25 iz S5 20 43, ARG R 8 A0 15 40 A=
K e kIEEEEMEH. LAl 90 SEARWI R IR i
WLBhE E BAK, Bz BVLE) 8 75 40 1Y) 22 Fh D) REE 3
TR EE AR, RN ARI . T AHEIEH]
M 2R RE S EAL. HTERIsEEEN
Arp2/3 &K (ILahE AR EHE S actin related
protein complex 2/3) HEELZGRIEH, IR R
JEB R I HRe M 2RI R B 456, My iLzh

EIEE BB (1975-) K, i, WAGRME, WA, FAEEN. B AR .

- 111 -


https://ijcr.oajrc.org/

Z W&, AT

B L)) 8 1 E iR A PR A 41 P B L

EEAIME S, BT AR RACIR DY 2 T 5~ M A i |
S L P e il R S [ R A 2 O AR A, o SRR AR NG L
JIev 98 (14 152 28 0 2 o 5 77 THD IS e 5 A FHB-7-100,

2 Cortactin 7E-E MM HRIER

2.1 Cortactin 5 %% 5 % /%

Zhang 2503 2020 mRNA FIE /K RUp B4 22K
SPESHIE S 7R Cortactin Fit R 1 B2 3205 T~ 45 HL W 41 21,
15 45 H. W 41 HT-29 F1 SWI116 1 A K i fi
Cortactin [{JZI% 7K~V 7] LA 45 L1y Jees 200 B F) 38 5
I ELAX o o FU0)  PekJe 4 BRLAE fo 2 SR R4 PN R A
HIAEK s RZ I Cortactin 7KF- 1] AT #E 45 B W7 40
uASL e BT . 3 — P SEER A3 Cortactin AJ LA L
WOE MAPK {5 51l B A 2 45 B e (1 3 0

2.2 Cortactin 5 & &

Noriko 5 N1 i 75 B A w5 A= 28 1 1) 5% bt Jes 48
Mo YTS-1 Hiil% Cortactin JE[A, @it Transwell SZ4;
I g 2EL (R i R A O AR 2 R I SR BRAIS,  RRR
Cortactin Ji5 W82 B AE A0 ML TR &S R AR AR, RMLER
FMZNLE R HITE R o5 AN S B B B B rb v S o B 20
RIS o 2EL P 5 It s 4t T vy A1 o 2 ) AR R B % 7
A0, Huang S5 708 IS0 50 R AN S O 2 T RS
FE A E B ¥ Cortactin i3F M0 H BE MR %% . &

Nif ZEd NI CTTN-ARP2 fhi#RIA/KF, kil
il JB% e A PR ) O ST O R, I AE S B R B e
S BB D e s 2 A% 155 45 A1) 03

2.3 Cortactin 5 A% &

Wang 25 \i#id 43 # TCGA. CPTAC A1 GEO %
PERIEE T HORII UG EEAL, I3t CTTN J R 7E R
Joi P ERL B, JF HAXFR S R R A R P A
I, [ E I of Jk e A e 5% 4H 2 AT S A G £
B9 UE Y Cortactin 78 [ B H 2832 i 1 =114

2.4 Cortactin 5 I /&

XN 45 A H Si-Cortactin miff A 4HE % LM3,
[ A ] CTTN+ 1895 3 M & Cotractin i ik
LM3 s &, A RIPRSEIR A 2439 0 Cortactin
TR EMN R AR e G 0R, SR ZRUK Cortactin
I AT A2 68 0 B 04T Transwell SEER 1 H Y
Cortactin #i&_ETFINAHMIAR 22 REJJHHNL ETH, [ F%
/TEE[IS]O

2.5 Cortactin 5 /i %

Liu 58 NIE IR A549 fiivfee 4 j i8t47 e ¢ Cortactin
Y siRNA,western bloting #ill i siRNA ZHf#) Cortactin
M) 23k 7K P B S B A, JF xF 4L I e 4 i gk 4T

Transwell SEIEATHETHM AT, WUIGZH 5 0 ik JEC R 1 4
MO0 B 2 TRk 4L, Li 28 Ni@id qRT-PCR J7iZ 4
T it 5988 5% 2H 23 R ) Cortactin ) mRNA ik 7K F B
i EFE, [FIN miR-182 $[A] Cortactin &K i2E— 5 40l
JI e 248 L £ S TR SRR AR 28 e 007

2.6 Cortactin 5 UM%

Seyed-Mohammad %5 A\ K H qRT-PCR 177 7% 534
T 206 B FLIRE B E ) Cortactin (IFRIAKTF, XFHT
FLMRE e 55 41 2 Cortactin 75 7L i 2H 2R 1 3R 08 7 A
BT, [RIBXFpRIA S o U TR A R RN
ARl 2 R ) R A U N A 7 A PSRN

2.7 Cortactin 5 'F-i& e /&

An 25N\ JEE SR RIS SAM R HD 254438 1) it
EANZHF =R /KBS 1 (Sterile Alpha Motif and HD
Domain-Containing Protein 1, SAMHD) ifiid 5 coronin
sia et WARE WL EG  3ETEaE & N RS DE
% (Focal Adhesion Kinase, FAK) 1§%5 . £ FAK &
SHuEE, #id/h GTP 456% M (Rac Family Small
GTPase 1, Racl) fRidF i EARCIRDy & T s, 38 ot
% P 4T S R B RS sh 1 o [RIIREAIF FC B R B, 7E 3% I
I g B E R ZH 2T, SAMHDI %355 FAK
Cortactin 13 b 2 [A1£7LE SR AH OGN

3 Cortactin {EF#L#l

3.1 Cortactin £ HUIK 7 64 4 32 7 fiE

Cortactin 1 315 T Z MR, o4t
M. Z P B B AP, Coractin i i 5 1% LE 41 i
HHORE DG 2 A B 11 45 6 (I T8 200 T S T2 PR, 5078 T T o
ARFNLZRD R WIBERE A5 454, R Ds 2 /2 4 iz )
FIEE LN, Kk Cortactin £ 54112 50 1)
REf a3l h R E AR BAVKAER, 514k Cortactin 7£
S 2 18] 4 5 4 i R] R Jo 1 6 P I B b R d5 R
FAEFR0-221, JkAb Cortactin I T AT KRG T1%&
T gifE RIS R A SR 2 S AR 2 AR
REFRER2Y, PR AE TR B AR IR EE Y, Cortactin R -/2
AR AR 7 i 30 H ) B A R 4

3.2 Cortactin £& % JE ¥ 694 F

Cortactin 7] GEIH IS LA JUMAIL 62 5 21 b8 1K) &
AEREFEF: (1) Cortactin it 7 A BRI S5 1
S 240 i P18 S A1 A B A E 5 9 5 iR 4 A 42
RAEASAL, DR AT A4S 4H i X A T e s A S R st
RN, R IR A R AR 28 5 8 55 2 M AR AT R
HENH 2 —. FEZAREARARMEE (Src) 7 LU
B AL K LB 8 R I R = AR X ) 3 MR 2R Bk



L&, BB

ot

B WLl 2R 1 A2 R A A KR v 4 A B L)

. HANET] LAFE MEKs-ErK i 2% Fl1 Rac-PAK i
Pty 368 B R 1T R S UL B 1 TR 22/ 05 SRR R R AL . K UL
B R 22/ 75 S BRI IR A T AR 58 N-WASP /-3 1L
AE A EALEH, SRR TSN E R A R R
A WSS IX AR, IX R AL AT LR BC— AT
FAEFHTENBh B I EAF RV K& cortactin H A F
FH R0, o 22 Y i R Re - BUR 8 B 3w SR S AR R E
(neural Wiskott-Aldrich syndrome protein, N-WASP)
s& WASP FRINEZ — G, RIS R TE R b
Ja ¥, IS Arp2/3 B &R A, Hi1A] Cortactin
B, IOy A2 TR RORH R, 5 4 i P R s LB B
FIRT BLIE A — R AE A 40 i iR 22 et 2, 1
o1 40 L 1) 38 B P AR 2R A 7100,

(2) KBNBhE A 25 e g & 2801y, fe
W5 2 MR A AMSS S I R IEANAER 2R IR R
KRB REERTER, wEBRVIEIERER NTA
XI5 Arp2/3 EAEKN Arp3 WEARSS & 7ET% it i
BRI AR, PR R B R AR R R
11,26]

(3) ZHMla), 20 5 2ot 1) 75 St b 25
R, B R MR R B R RS LR R AN T B
BRAIER . BRI RG P O o R kR R R AR
KRAFVINEM R —, KRIEEAS E-SFEA .
N-#58 B I AH BAR R, 740 B 3 B 422 fk S A B AR UL 30
HHEMEMA, #H— BT ARIES SR B R
APEHERR, DRGSR iR 2 M A KRG 7 1 R 1 2
JE)J 7];H 9‘%[4-8,26] R

(4 i e 20 L %) 2 e e 3 o g 4 i A/ 258 J5 CECMD
RANFIEME R H A, XMAT AR TR 40 iR 28
Py R BIVER o B FU3R B R JRUULBN B AR R 28 1 O 2
HHRIANE . SR E A REE (MMPs) S5 H 5
REASREALN 1 (MTI-MMP) /& [ AR 40 4h 35 57
R CHE R 2 —, TR BUILEN 8 A E AR i3 4 J 2k ot flg 2K
B RS S B EE AR 02628 Artym S NHR IR 28
PEOY R IE AR DIRE AL, A B ILsh R E R
AR AR AL, A 23 ]R8 Bh IR AL 2R 1 4 Jd 2R T 1 1Y
KEA W HIRER AL, b DU R 28
POy 2, IF B 25 20 e 40 i 16 4= 28 F0 3% 78 ik # vh
(27281, & B Rk, Cortactin K7~ 7] LLEIT X JLFHHLH
FRRE R R AR, AN RS AR T SR — e
IS M E LRI TT B .

4 RLE

10N 2

Cortactin Z5MMUZEMER . RRATZZR D 2

TR dHMsE A 2 Mk FTFRE] Cortactin £
ZAMIE B RFBAER RN, MR R K
JERIA N R L B AL SIS 5 R R idfe,
XF T Cortactin #1515 3 R A A8 22 8] AR G R K
WU IR TEIE A 5t — RN

S0k

[1] Wu H, Reynolds AB, Kanner SB, et al. Identification and
characterization of a novel cytoskeleton-associated pp60src

substrate [J]. Mol Cell Biol,1991,11 (10):5113-5124.

[2] Wu H, Parsons JT. Cortactin, an 80/85 - kilodalton pp60src
substrate, is a filamentous actin-binding protein enriched in

the cell cortex [J]. J Cell Biol,1993,120 (6):1417-1426.

[3] Yin M, Ma W, An L. Cortactin in cancer cell migration and
invasion [J]. Oncotarget,2017,8 (50):88232-88243.

[4] Sfgte BUE Bl A SRR R 1) X R 1] 40
RS 5 521,2009,14(02):238-241.

[5] Weed SA, Karginov AV, Schafer DA, et al. Cortactin
localization to sites of actin assembly in lamellipodia requires
interactions with F-actin and the Arp2/3 complex [J]. J Cell
Bi01,2000,151 (1):29-40. doi:10.1083/jcb.151.1.29

[6] Kirkbride KC, Sung BH, Sinha S, et al. Cortactin: a
multifunctional regulator of cellular invasiveness [J]. Cell

Adh Migr,2011,5 (2):187-198.

[7] Liu T, Cao L, Mladenov M, et al. Cortactin stabilizes actin
branches by bridging activated Arp2/3 to its nucleated actin
filament [J]. Nat Struct Mol Biol,2024,31 (5):801-809.

[8] Weed SA, Parsons JT. Cortactin: coupling membrane
dynamics to cortical actin assembly [J]. Oncogene,2001,20
(44):6418-6434.

[9] Daly RIJ. Cortactin signaling and dynamic actin networks [J].
Biochem J1,2004,382 (Pt 1):13-25.

[10] Ammer AG, Weed SA. Cortactin branches out: roles in
regulating protrusive actin dynamics [J].Cell Motil
Cytoskeleton,2008,65 (9):687-707.

[11] Zhang X, Liu K, Zhang T,et al. Cortactin promotes colorectal
cancer cell proliferation by activating the EGFR - MAPK
pathway [J]. Oncotarget,2017,8 (1):1541-1554.

[12] Tokui N, Yoneyama M S, Hatakeyama S, et al. Extravasation

- 113 -



il

&, B

M

B L)) 8 1 E iR A PR A 41 P B L

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

during bladder cancer metastasis requires cortactin mediated
invadopodia formation [J]. Mol Med Rep,2014,9 (4):1142-
1146.

Huang L, Wang J, Wang X, et al. Sulforaphane suppresses
bladder cancer metastasis via blocking actin nucleation-
mediated pseudopodia formation [J]. Cancer Lett,2024,
601:217145.

Wang H, Tian RF, Liang X, et al. A four oxidative stress gene
prognostic model and integrated immunity-analysis in
Oncol,2023,

pancreatic Front

12:1015042.
XK .Cortactin 17 MMPs 232 3k FHa 40 A= 22 P L)
HISEZEGHT 7T [D]. A N R AR 42 = 24 B3, 2013.

X3, e T, 20, 55 CTTN JERITEA xS JE N u filieg AS49
YRR ZERE TR T L AR B2 24,2018,58(04):29-31.

adenocarcinoma  [J].

Li Y, Zhang H, Gong H, et al. miR-182 suppresses
invadopodia formation and metastasis in non-small cell lung
cancer by targeting cortactin gene [J]. J Exp Clin Cancer

Res,2018,37 (1):141. doi:10.1186/513046-018-0824-1

Mazloomi SM, Foroutan-Ghaznavi M, Montazeri Vet al.
Profiling the expression of pro - metastatic genes in
association with the clinicopathological features of primary

breast cancer [J]. Cancer Cell Int,2021,21 (1):6.

An S, Vo TTL, Son T, et al. SAMHD1-induced endosomal
FAK signaling promotes human renal clear cell carcinoma
metastasis by activating Racl-mediated
protrusion [J]. Exp Mol Med,2023,55 (4):779-793.

doi:10.1038/s12276-023-00961-x

F[HES. Cortactin £ 4H /I AL RS B v i) i 42 1
[D]. HrEBRERE LA dr R BT 7T, 2009.

lamellipodia

[21]

[22]

[23]

[24]

(23]

[26]

[27]

(28]

Schnoor M, Stradal TE, Rottner K. Cortactin: Cell Functions
of A Multifaceted Actin - Binding Protein [J]. Trends Cell
Biol,2018,28 (2):79-98.

Mgk, i 3007 X . R EMEhE A Y S &
Cortactin A FEiE B[], MR 24,2018,39(12):2367-2371.

Cao L, Way M. The stabilization of Arp2/3 complex generated
actin filaments[J]. Biochem Soc Trans, 2024, 52(1): 343-352.

Yang X, Chen M, Wang S, et al. Cortactin controls bone
homeostasis through
osteoblasts and osteoclasts [J]. Stem Cells,2024,42 (7):662-
674.

regulating the differentiation of

FAEE, WiE, fEFEL, %% Cortactin/N-cadherin 55
TR EL M D WUIE R IE R (9], P 25 B S R,
2024,40 (2):234-242.

MHEL TR, Cortactin [FAFIE. THak K 5 iR ¢ R [J].
W AR A (B30 ,2009,11(2):74-76.

Artym VV, Zhang Y, Seillier-Moiseiwitsch F, et al. Dynamic
interactions of cortactin and membrane type 1 matrix
metalloproteinase at invadopodia:defining the stages of
invadopodia formation and function [J]. Cancer Res,2006,66

(6):3034-3043.

Clark ES, Whigham AS, Yarbrough WG, et al. Cortactin is an
essential regulator of matrix metalloproteinase secretion and
extracellular matrix degradation in invadopodia [J]. Cancer

Res,2007,67 (9):4227-4235.

FEALE B ©2025 1E& 5 TFHGRBUATFIRT 7L+ (OAJRC)
BT . A EEBARIEEEL T RRREE.

https://creativecommons.org/licenses/by/4.0/

OPEN ACCESS

-114 -


https://creativecommons.org/licenses/by/4.0/

