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Ezrin promotes invasion and metastasis of hepatocellular carcinoma by regulating
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[ Abstract | Objective To explore the role of ezrin in the formation of invadopodia in hepatocellular
carcinoma ( HCC) cells. Methods GEPIA database was used to analyze the expression correlation between
ezrin and the invadopodia marker cortactin in HCC tissues at mRNA level. Tissue specimens obtained from
105 HCC patients were made into tissue microarrays, which were subsequently detected by
immunohistochemistry to analyze the expression correlation of ezrin with cortactin at protein level. Moreover,
the relationship between ezrin level and the clinicopathological features as well as the prognosis of HCC
patients were analyzed. Finally, ezrin expression was knocked down or up-regulated in HCC cells,

respectively, and Transwell assay was performed to observe the effects of ezrin expression changes on the
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invasion and migration of HCC cells; Western blotting and immunofluorescence assay were also adopted to
detect the role of ezrin in the formation of invadopodia in HCC cells. Results Bioinformatics analysis revealed
that the mRNA level of ezrin was positively correlated with that of cortactin in HCC tissues (r = 0. 420,
P<0.01), and immunohistochemistry assay also confirmed the positive correlation between ezrin and cortactin
expression at protein level (r= 0.491, P<0.001). Analysis of clinical data showed that high expression of
ezrin protein was correlated with vascular invasion rate (P = 0. 016) and tumor-related mortality rate
(P=0.018) in HCC patients, and patients with higher ezrin level had both lower 5-year postoperative survival
rate and 5-year tumor-free survival rate (P<0.05). In cell experiments, up-regulation of ezrin promoted the
invasion and metastasis ( P<0.05), and facilitated the invadopodia formation of HCC cells ( P<0.05). In

contrast, knockdown of ezrin suppressed the invadopodia formation and inhibited the invasion and metastasis of
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HCC cells. Conclusion

Ezrin enhances the invasive and migratory abilities of HCC cells by regulating

invadopodia formation and thus promotes the progression of HCC.

[ Key words ]

ezrin; cortactin; hepatocellular carcinoma; invadopodia; invasion and metastasis

Supported by the General Program of National Natural Science Foundation of China (81972303). Corresponding author; ZHENG Shuguo, E-mail: shuguozh@

163. com

JT-41 it 955 ( hepatocellular carcinoma, HCC) /2 fx
VLA TH AL 2R G0 B IR 2 — PR PTG g b R
TR 6 r, IR A SCSE TR FE A 4 71 . FRIE
e K, A — 2B A /) HCC B e
F . HAT, PRI HCC 1y E8 I, B H:
ARJG 5 FE KRR FEA ik 70% Lh B0 HCC i
{RABEFEA NP & HR G S A% S UG AN B A 32 i
, MR 22 E D A2 (invadopodia ) (T8 b2 2R %E fiT-Jie 41
M R I RE ) b T2 —

1R 2B MEAh 2 W I 4 S P — R S
S50, FEE AR AR SN TR SR R
FGIIR, BAT W AR AN AN L R A A T o A g
iz shid B, RZE D AW A4 Ah L,
T Ph 2 Vol A 40 B BSE B R 55 531 MT1-MMP \MMP2 |
MMPO 255 57 45 Jo 25 1 , [ Aife 200 L S/ i B, DA T AR i
AR B RE R . DR I, (R O A Y
TR HOC (R85 R i it i 5 7 (H I A
B i A~ B

Ezrin /& ERM ( Ezrin/Radixin/Moesin ) 4 Jifg & 22 1%
B ISR, TE 20 M T8 B 45 A4 BT F8C 0 A
AILERT A0 LRG0 BB S5 55 345 Jy T R 45
TR BVE A o AR, Z TSR W, Earin £ T
AP bR eIk, HLS A0 e i R 2B R L I RE S I
FHENR D EEAE 56 T Earin H ¥ HCC (222 0 HL
B 32 200 BT A0 M A 5 5 5 A B SR R 8 DL
EMT %75 7 (R 75 LA b P 40 a2 28 4k
PRI B T E i 2 AR SCHRIE o PRI, AR 52 56
FEIGE T Earin AT 30 228 845 6 4 M 12 2800 O J2 1Y)
TV AR 3 JHF 9 2 ML ) 12 28 S5, s 1R HCC (2285

PP TR A
1 #¥57F*%

L1 AH R A

P4 bk MHCCOTH J PLC/PRE/S i [
FERFBE b R4 2% 5 B 4 LG . DMEM B 53k MEM
B FR M B Gibeo 23Rl Bt A Earin Z 5 BEHUIA 5
A\ GAPDH FFEREHTIAR HRP Aric iy 1L i %R 1gG .
Pt B/ i A8 He g5 2 A ARSI R £ 0 B Proteintech
) Hit A Cortactin FLFCREHTIAN H Abcam 23 ] ;
B PHIARIC I RAEFRIR I BOK I B R FEA A
CyS %6 —HW A Invitrogen 23 ] ; & DAPL (41945
PEIGRIIE A Vectorlabs 24w 3 18 5 7 M B 44 3050 1 B
TR 2\ 7] ; Transwell /N F Matrigel 35 5 iK1t B
Corning 24w ; BCA i 1 # B I a2 177 & J¢ ECL fb %%
RGN &I H = R AH .
1.2 AW EEFHH

{#i Ffl GEPIA (http ://gepia. caner-pku. cn/ ) 7E2k ¥
W BEAT AR WA B o M. 8 sk GEPIA i, fi iy
“Correlation” JL R AH /3 M b, Gene A 5 Gene B
Ay l%s A Ezrin 5 Cortactin (1935 R % 7%, B EZR 5
CTTN, A5G RO FEBRIA Y Pearson AHOC R ¥, Bdli 4
T TCGA Tumor F{FEFEf LIHC Tumor $iE4E | i
“Plot” , A4 BUAH I 73 B BT 3R
1.3 s RARA

AR I 14 2010-2012 48 7E i 4 2 18 K 2725 —
Bt = e A B MR T ARG S T I A e . e
S RIPEA AFRS R RN PR RS A R AT ik
ELA5HE R TNM 2331 s B0 FE B 25 Ife PR L BT R 5



348 il 25 %2 B R, 2022,44(4)

http : //aammt. tmmu. edu. cn

Xt R AT RS BE VT , B V5 A 1k 2 2015 4F 12 A
31 HIERBEMBEIE S WATSHE: fERB & 4
I 18 ~75 % 47 FARVIBRIA YT , A5 i BEUE S 4 JiF40
g A BGERE I BEDTE R o LR 105 BT
Forb 54 96 i, Lotk 9 B, AR (47. 8+10. 1) ¥, 58
B RS BEGEREILZE 1o VIBR A4 I 2 2L LA I
SRR i A7 A8 S5 00 AR AR B R AR AR BBUHS R i S
HYE R o WABREEZENERE B, A RE
Il 5 45 R R 2 2 — R TR S e 48 B 2 % 4 o AL
(KY2020127) ,

*1 1054 HCC B2EWIGKRFIEER

I R BRI BE (%) I A9 BRI %L (%)
Ll TR
5 96(91.4) 3N 36(34.3)
s 9(8.6) 7 69(65.7)
iy % TNM 433
<60 94(89.5) I 41 24(22.9)
=60 11(10.5) 11 16(15.2)
Ji92 Ko /v/ em 10 47 51(48.6)
<5 26(24.8) Vi 14(13.3)
=5 79(75.2) Jiges A A
[IK=E =) 51k 20(19.1)
2 31(29.5) hrdk 77(73.3)
% 74(70.5) B4k 8(7.6)
W% Jibgg AH BB T
& 5(4.8) B 60(57.1)
% 100(95.2) 7 45(42.9)

1.4 ke

FA B F 60 °C 4L 2 h, = HZE 6 20 min,
BB EE A (100% ,95% .85% . 75% ) /K Ak , 454> H6 B 7K
£ 2 %,3 min/ IR PBS Yk 3 UG, 3% i AL A E iR
JiFE 10 min DLKCTE PR BTG 1 PRI S U0 R
AFFIERREAPT RS b, T 8 3 95 ~100 C
R BEEHUR 14 min 2 W B ERIFERERY A E,5%
W3 37 C R EMYI R 30 ming B AL G, A
Hila B — PR R AE D) i 4 CIFE S I H 1)
F 37 “CE I 45 min, PBS PEi%Y) A 3 W, i/ B
WA PR Y A 37 CHEE 1 hy kbl s, DAB
WA, TR Gy, EBR A A, BB EE A (75% .
85% 95% ,100% ) J — H A i 7K, KT i FH o P A e
AT EER . YO RS AR B I LR A Y
R K VAN M R AT R4y . e @ sm B2 K. TG
FEBRE AN 14 B EI0h 2 2 B aidh
357 PHEEAMIRIESY N :0% ~10%38 K 1 43, 11% ~
50%3icM 2 43 ,51% ~75%ic K 3 43, 76% ~ 100%1C K
45y o CERTE MY s B 7435 BH M 40 i R0 Y
Pt LR TFor <4 43 HlE MAREKR IR, LGP0 >4 4)
FIE R E ik o LEIEATEAMEA O BT I, B e o i

W3 (1~3) 5B (0% ~ 100% ) B3 FA3f LA 10
YER AR R A RBIK-MT R BOREE T 0 AT
1.5 sk

MHCCO7H fFE A0 ik FH & 10% Jif 4 1L 18 1 = 4
DMEM £; 23552  PLC/PRE/5 T3 40 ik F & 10%
G4 L3 1) MEM 8557 5655 5% . A& T 37 °C 5%
CO, M 4HAEIE B 46 157, B H AR AR KR L, T
A KA A BE 3k 85% ~ 90% B} 34T 41 B AL A, . 2 B
20 S 1 SRR
1.6 12ymAis g

BEYLH 24 b f AR RS RBP4 M s AL T
K, il B AN MR, $E RS A M & 6 FLAR, B AR 4N
%R 2x10° /4L, Yk H WLEEA0 i A= K AR B, I A B ik
70% B A] R4 746 G s AR AR 4 MOT B ] 56 4 15 77 J:
PRI 75, 8 6 FLARS L s R L4y 1 mL &
A1 RE M Bl Gk 0 0 o8 e 8 7R 35 37 C IR SR 40
10 h P25 fL P ARG S B 0 4 oR TE 5 5 0 RSG5
A, A3 AT X 40 Btk T DA A A A B T 5 S S 2
72 h WSS Ak 0 5, F W R 31, I IS
BNt YL 20 LA T , ) R R T G ) TR 2 AR o
1.7 Western blot #)

fii H RIPA (5 ) 24 A o 46 RO s 40 M A S d 1
BCA A5 I 8 1 RO B, X6 45 Ak B 2] 2 P ROk
JEHATRCF-, A 5x 1) Western b FEZR I, 4 @ 1
10 min, ] & Western FAEER RS 695 10% 55 25 ¢
J 5% b )7 W A e B AR U RE b SBR[ Marker fiITA
SDS-PAGE g fimAEfL Y, )2 ¥ 4 g 80 'V JH H Hi Jk
30 min, FJZHE 140 V EEH K 1 h; BB E A H
S 2 PVDF B 1,120 VR 2 h; 5%
BEZF W 2 IR PR R A 2 h AR 45 2 1 Marker 25747 IX.
g3 BARER TR XS B VD 4507, AR i HE 7 0 8 LU A1)
s e H AR 8 1 — B0, W 30 B A 1 — P VR o 22 A X
N SR b, 4 C UKAR IR B 1 4% 42 TBST Ik
3 W, 10 min/ YR, Tk INAE R o i 178 B0 9 Y (5 % L 48]
1:5000) , = FER FMFE 1 hy TBST 3% 3 U5, i
i ECL 52U, i N % PVDF B4 I 5 ABEI BT
B ARG BUR s W BRI AT T
1.8 Transwell 43 %& fe it 4% £ 36

AT Transwell F 2852, £E Transwell /NE &
JIEHERA A 40 WL Matrigel 25 ({1 F] DMEM # B, [t
B2 1:8),37 CHFH 6 h, (HFFHFTMA 200 wL Jo i i
DMEM #5323 K 46 3 5T e 30 min, 2 AL KL A BE ik
85% ~90% I} 151 S ¥ | G 1 ¥ 15 3% 3L 114k Ak B 400 g
8~ 12 h, JEEENS AL i 2k MHCCO7H ZiiffiF1 PLC/PRE/S
YR, 43 R TG I 7 DMEM 41 ffd & 3 1 TG I 7



http ://aammt. tmmu. edu. cn

il 25 %2 B R, 2022,44(4) 349

MEM 2 g2 ; %F F MHCCO7H , 45 200 #8420 2
H A%k 8x10°, %FF PLC/PRF/5, 4 200 T+ i
R AT 1. 2% 10° 2K 200 L T L K 5% B
BRSO A /N B3 R A 800 L &5 A
20% i 2k ML 1 58 485 9 56, 37 C 4 740 s %
48 h U /hvaE U EERA K NERERIR A 4% %
5 FE [ 72 30 min, 25 i 52 4 44 10 min, HIRUGE KK 45
mn SR, MR R R U NV E S IRAR s /N E T
J& WA TR, BEALA 8 S DL, TR R
MREF 2 /N AR H 5 1T SL B B A I /N
AR AL RSN, 7 1 AR 28525
1.9 fwmie ez %A

R e O /2 T L RE T, 5 4l M TE - A
24 LB, A MO ME R A —)Z 0. 1% A B RSV R
37 CHFFE 10 min, ff HIRTANA 400 pl 58 4255 57 Bk
A EHE 5 30 miin s 42 i 5t 7 JHJs 240 i 59 240 €
L A SRAR N G SR 48 by B 24 fLAR, ZBREE SR
B, 4% 22 I W25 il [ 5 20 min, PBS EEE 5 A B
e YL (8, B AR (F5 /D TritonX-100) P 15 min, f
200 L. Cortactin St ia R (i B LL ] 1:50) i fin 22 4
MR |4 CHER SR Ime—Pisor /H PBS Bk
J& AN 200 WL I EHT IO —HIE R R 7,37 C
i E 30 min; PBS JEYE 3 YKJS, TR AN 200 pL % AR
W REAKREC R ,37 CHFE 30 min; PBS k3~
5 e & DAPT 45 6 JGR B R, a2 50t
BT RER . RZBEMEE LR Cortactin 5
F-actin Fg (7 9 5E e, 30 HA b e 67 B0 A0 1) 4 i 1)
TE NI AR ZR LD L AR , 25 b PHZH 22 /01880 30 4>
A, Bt I LU 2 A0 T U= 22 DA A2 1Y) 200 i 4K
P} (RGN NSRS e i B US| A A e S e v PO 0N E]
3 He B AR M AR 28 MO AR R fiE
1,10 %it 344

{#i ] Graphpad Prism8. 0. 2 G114k 4 #r 8 , 11
EPERILL xts RO, AR FLABCR TP AEAS « K5
RH X K sE, Fisher R5HAAL I /0HT Ezrin 235 5
S R FRRFAE R A OC R o W] Kaplan-Meier 54
Tl AEAEZR , Log-rank £6; 50 [0 40 45 20 A= A7 1l £k a) 1) 22
5o %} Ezrin 55 Cortactin 7E 95 H1 193535 #: 47 Pearson
AHICHE M o BUMIRS 35, Kr 3 /K 1 «=0. 05,

2 R

2.1 A58 % 54 HCC 442 Ezrin mRNA 5 44
A% E 4 Cortactin mRNA &4 & & K-F

F| ] GEPIA 4 22 43 1 HCC 4141 p Ezrin mRNA

S50 EREY) Cortactin mRNA %35 (A0 5 M

250 7R Ezrin mRNA 515 2 F5E %) Cortactin mRNA
MR s R IEAISE(r=0.420,P<0.01, 4 1), #27% Ezrin
FIFIE AT RE S HCC 228D 2 BB Bif .

P<0.01
| r=0.420

Cortactin mRNA FiA/KF

2 3 4 5 6 7
Ezrin mRNA FEi57/KF

B 1 GEPIA #EE 5 T E A & Ezrin mRNA 544
BEREZE B Cortactin mRNA FiLgIHE £

2.2 FHEELF Eain & G 544 247 &4 Cortactin
F ey Rk

WSk 105 1419 28 35 T L U6 AR, FF0 LA 7R A
JHEALUE R o SRR RE A b g e I HCC 2k 4
LY F | Ezrin 5 H 500 ARG Cortactin 8 YR
k(B 2) I T A S o B8R BN Ezrin 251
b RPREY Cortactin F HAEHERA L I FRIA R IE
FHE(r=0.491,P<0.001, 8 3) , HAAAE—E LML
Ro H—HIR, A8t Exin TRAMRL ST
Joe 20 M O TR IR DD AR OG o
2.3  Eazrin %9 & &k T3 HCC o9 Bkt R

HE HCC 2 200 i ey 4 A A U 45 S 105 4]
JHH B 5 R Earin fIRERIE A (n=53) Fl Earin 5455
H(n=52), 50 Afr P AL B 35 0 I DR g 3 9% ), 45 R
/N, Ezrin B3R B H AR ILA(P=0.016) JJiiE
FHORFET-HE (P =0. 018) ¥ I 2 & T Earin fR3RIA 4]
(% 2) ,Ezrin B3R3E7KF-5 G 85 A2k 1) AE 18 i
TR KT EE 5L RS N B8 (TNM 339 12 i igg 734k
FREEAOCHEA I (32 2) o X E TS 647500, 45
RKI Ezrin 5 LIXHBHE ARG S FAETER (K 4A)
RARJG S AETCRAAFF (B 4B) B B E LT Earin fILR
KL (P<0.05) ., 274 Ezrin 5 Cortactin 5% 57K X
BE AR LR T R 5307, 45 2R 7R Ezrin  Cortactin
PR R XHBENATT S F A FF K, Eain,
Cortactin i FRIRH B E ARG 5 HEHAAFFHAR, Earin
{75 7% 3k | Cortacin 1§ 3% 15 4 8 3% Al Ezrin I 36 34 |
Cortactin [ FRIBHBHE ARG 5 FAFARE _EKZH,
ZERAGIE L (P<0.05,K 4C)



350 i ZEZE S K224k, 2022 ,44(4) http : //aammt. tmmu. edu. cn

3
[}
2 GEANEERNFESEESAS Ezxin EH5E2Z %M EIREE B Cortactin FIRIX
30 - Sy %2 Eazrin RAKTS HCC ISRAIBHENESR (n=105)
s s ce B Earin %k
% ot 2 I RAGE e Y P
® (n=53) (n=52)
£ AR/ % 0.761
% <60 48 46
© =60 5 6
51 0.488
Bk 47 49
Ezrin 357K bk 6 3
3 HEREALH Exin EA5REHMEREER JihIEg AN/ em 0.113
Cortactin FEBE XS <5 17 9
=5
2.4  Ezrin ZF K TS AT G 0 fe 6942 2 e i A5 MR " - 0.016
K H] Ezrin RNA T-Hu18 95 85 (RRA] ) LB i £ 10 21
(X HRA ) 18993 55 5% Uy = 1R 72 W RE 9 MHCCOTH I8 # 43 31
20, ) Eavin b 265508 05 8 (G 23k 20) T2 99 0o 1 kAR >0.999
X 40D AR 5 5 e I A A2 W REHY PLC/PREVS A " 2 :
2P, SR FHl Western blot 36 i 15 56 75 5 e i AU , 4% P 0,684
R :#E MHCCOTH 4 ffd v, @i IR A1 40 B Ezrin 1985 B 17 19
FIRIKF . F AR F X R4 (P<0. 05, & 5A.B); 7E & 36 33
PLC/PRF/5 4ifur, 5 #3520 40 MY Ezrin 197 1 1k TNM 433 0.126
K- 2 8 TR AL (P <0. 05, 18 5C. D). R _— . »
Transwell (222 KRS S KM Earin 2 15 7K 10254k, " Ej; {%ﬁ 10 % o
XA (22 J R By B, S 7« e ‘ b |
ZET R RENY MHCCOTH JIF A0, AR Earin 1932 ik 38 39
L0 VA A Y 4 45 22 BT S g 1 (P <00, 05, 4L 7 I
K 5E .G H) ; 7EIR R 22T R RE R PLC/PRE/S 4fififd IR SE T 0.018
H, 1 F55% Earin (R IE IR A0 00 R 22 BT R e )1 (P< - 2‘9‘ j:

0.05, 5F.1.]). a



http ://aammt. tmmu. edu. cn [ ZEZE e Ko, 2022 ,44(4) 351

100 == Ezrin ﬁ%@%{%ﬂ 100 —— Ezrin 541 100 .
—— Ezrin (753541 1 ey P<0.001 E: Ezrin
—— Ezrin #3541 C: Cortactin
P<0.001 S
s 4:‘? P=0.004 ~ ——f—/C—
{q— 50 & 50 E 50 —=E+/C-
& # “i ——E—/C+
+ o &
L B ——E+/C+
0-1 T T 1 0 T T 1 0 T T 1
0 20 40 60 0 20 40 60 0 20 40 60
AP A AT B At C

ABFERESFABREGN;B.EFRKE S FABAEARESH;C: B4 Earin 55 Cortactin R F A A 4 B & 547
E-/C-( Ezrin ,Cortactin ¥ /& % ik %% n=40) ,E+/C-( Ezrin & % iX , Cortactin /& £ X % % n=16),E-/C+ ( Ezrin & & ik .
Cortactin % %A B % ,n=13) ,E+/C+(Ezrin Cortactin ¥ % & & &% ,n=36)

4 Ezrin 5§ RREZAFEEENEGFHESHT

1.5 1.5
- o . i
MHCCO7H 7 PLC/PRF/5 9
XHRAL R4 K10+ gl sl K104 Z
& =
. jusng juang
Ezrin(75x10°)— - e :E a Earin(75x10°)—  e— - jf[
¥ 0.5 ¥ 0.5
GAPDH(37x10°)— £ £
-_ - S GAPDH(37x10°)— - - -
0- 0-
SR Pkl X RRAE sk
A A5 B C il D
MHCC97H PLC/PRF/5

AL

200 500 400 200+ a
& ey & : &
= = 400 : =
2 150- E f;g 300 = 1507
@ 300 2 b
H 100 s 5004 & 100
- a T v ©v
£ £ 2004 £ =
S _ S a & = -
S 50 S 1004 S 100 3 50
= = = =
0- 0- 0- 0-
SR FAL SHRRAL P4 HRRAL g ikl AHIRLL it kUl
205 G 2151 H 215 I 215 J
a:P<0.05, 5 x| g 20 pb 3%

A B:Western blot #] MHCCO7H 4 itz ¢4 Ezrin & & & ik % ¥ & & 5 #7;C.D: Western blot #- PLC/PRF/5 %8 iz ¢4 Ezrin &
b £ ik B ¥ Z 3 5 E: Transwell #42] Ezrin 3t MHCCO7H %8 Jif3 & B it £ 48 1 69 % va ( 2 44 % x200) ; F: Transwell # i)
Ezrin 3} PLC/PRF/S m e fa 5 Bt A5 4 7 69 % vl (25 ahy % x200) 3G \H: MHCCOTH m e it 45 42 % m i 2 4475 1. . PLC/
PRE/S 2t 4% A% 5% tm RO 5 AT

B 5 BEsidskix Ezrin X AFEHAMREZ RITEBEENHZ I



352

il 25 %2 B R, 2022,44(4)

http : //aammt. tmmu. edu. cn

2.5  Ezrin TRIZIT 5 fm foAZ 22 P44 R 69 T AR,

K H Western blot #5 il {7 28 M fh B E &E H
Cortactin 7E4- 40 FRAL 40 h Y R B8 AL 2521 o,
A MHCCO7H 4 g 7 Ezrin 133X, Cortactin [{) 3= ik
KL B2 F B (P<0. 05, & 6A B); 514 2, 76
PLC/PRF/5 4 iy Hh it FE 15 Ezrin, Cortactin [ 3% ik 7K
PR EFH(P<0.05, 8 6C. D) R A0 G ¢

HH AW E AR Cortactin 5 4 fl B 4L 8 [ F-actin, 45
KR, 5XF A [, MHCCOTH @R 4P i f= 28 1
PhIE AN 7T 53 1 B 35 T R (P<0. 05, &l 6E . F) 1M
PLC/PRE/5 b 3Rk 4P WA= 28 1 00 22 1 40 i /5 4 e
WBEFE(P<0.05,& 6G . H), #&/~ Ezrin 7] 2 5
P25 I 9o A LA 28 R A A AR TES o

gey 1.0 1.0 7
x I
4*3! 0.8 o8 2
MHCC97H i PLC/PRF/5 w0
CLZ I (T LLCEETS T
Z 064 £ 06
Cortactin(75x10°)— ~ |—-—_—_ Q:EH[ a Cortactin(75x10°)— - ‘ p!
= 041 ¥ 0.4 4
CAPDH(37x10)— - S - CAPDH(37X10")— oy (- 2021
&} 3
&)
) 0 o
XTHRZH Ak R B
A 415 B C 2 D
Cortactin F-actin Merged
~ 1007
S
=% 2 804
& 4 =
R
T k 4
N E_'Q 60 a
jan H 40
= 2
® 204
il =
= PN
i = 0
X R RAIREH
‘ qam g
Cortactin F-actin Merged
~ 100 1
5 S a
= 2 801
) F
i =
R==4 -
E = 60
= =
3 = 401
= &
¥ 20
3 R
" = 0
# XA AR
] 2H 50
G 2ivill 0

a:P<0.05, 5 xF B4 b 3%
A:Western blot #i] MHCCO7H #m .89 Cortactin & & & A K F5B: ¥ & F 9 47 28 R ; C: Western blot #31 PLC/PREF/S 2 i #9

Cortactin & & £ E KT ;D F oW ER;E.C. MM E RIEMNKLE

R (x400) Cortactin XA Cy5 RIE_F L E ARITHLE

& ;F-actin RA T FFRAFILHRERIR R & ARl A 20 &5 etz R DAPL 3¢ &, #7904 35 & Merged A 3 A% 5443 5 89 45
F:MHCCOTH 4a o 7% Az A4 64 fm B G 4 Yo 547 s H: PLC/PRY/S 2 B v T A% 22 Pe A GG 40 IO 4 Ye 9 A7

& 6

ARSI R 3% Ezrin 3§ AHE A ME R DB AR I0



http ://aammt. tmmu. edu. cn

il 25 %2 B R, 2022,44(4) 353

3 atig

1RZEMEN R JE—FPE & F-actin [R5 1k R 58 2 45
Fay A ) 240 i 9 35 I 4 9 35 I 4 i B 1 B ( matrix
metalloproteinases , MMPs ) 18 58 77 , 1 Bl il 9 48 it 22 1k
(e A ) 5 U B I s 2 B P 35508 ) 2 L b R o, AT
IR BT o RZENE O L BT R i
FAWORE I CE ARE S S A A R E BN
B LA IR e R o Herp AN
e, BILEh & 5K ( G-actin) 7 F-actin (1 TEA)
HIAKT R G ARl F-actin Y IEA Ty ) ZE K, 2 Jioygd 240 iy
TR AR 22D 2 B SR 5l

MEUESE, Ezrin AR —FLSIE S G EE, 7]
2 SR NS 8 240 a2 0 EE 0, 2 2 e A
i 2 S 01\ W NI L L e D S N A o
i A4t pR AR 22 0 B Y L i e 1 ) v 1R 2B T e A 1)
JREREEAL ™ . BFFE R, EFUIRIE o, Ezrin ] i 1
JAT Calpain-1 (%) 20 i 5 5 157 B 37 P S X 4= 28 1 Ty
SRR E  Ezrin 7] 5 NHE1  B-integrin ,EGFR |
p-NHERF1 7EZ B 95 41 i 1) 40 Jie B _E 0% 18 D fi 1 1)
NHEL {5582 6K, 85 A& S5 5 201, 1o
tRZ8 O 2 i) NHEL 36 9%, S #F i NHE1 4 3B 5
(142 22 Pl F X 200 0 1 R A A o STk 23]
1A , Ezrin A] 58 075 084G 0 5 2 PR3 5. Warburg 2%
N, A SR A ALY EMT JE & o KT, Ezrin 76 16 20
JLA 28 P PR R TR G A rh A T DA S B By iR 4 AL
H Al R B

Cortactin 3¢ i THIMIJZ )2, & —F LS E A4S
F A, [ 1 R I Sre 19 EEURY Y . R
W52, Cortactin 764 K5 JH-96 18 A 1) 22 4 i 96 1) 9
HA P FIR WU Cortactin 234104l JH-i 40 A (1) = 28
FEERS ™ . REBFSEIE 52, Cortactin S 8 20 i = 22
PEOH R B AT D () S oy TEAR 2B R TP A
MRS IR B B, 1 28R P I SCHREE 1 TksS Jmy AR AN I
SE4E Cortactin 2 B BENGBEALEE-3, 4- 0 R = £ X
38, AT 5 542 28 P O 2L i M A T > 5 7 12 2 kAl
JELETCRT B, Tyr W5 M2 AL 1Y) Cortactin R 45 L3I & H
22G) 8 [ Cofilin 1y 22 Y)TE 1 , 38 12 Cofilin Y] L5 8
227 A SR A s, TR L 3 R R, ki
PERZRED L RBEIC ™ s 2R 2 S T IR A A
B, Cortactin PIESE AT 2 5 45 MMPs 7E 4= 28 PEDh 2
P4 57 0 G0, 2 T 5 i 14 452 28 1 D J L e fe 4
HANE R DI BE 15 EY . T Cortactin 78 (% 221k

PR 1 1S R | 2B AT K 0 B B R 4% A T AR
Cortactin J2& H i AN 22 ED) R RS H

AW Joii ik GEPTA B4 FE XS Earin B [
(EZR) 52221 h AR EY Cortactin P (CTTN) i
TR AR5 B, R BRAE R 204 b EZR & CTTN 7E§%
SRR ERRIERIEAG, SR, IUE 105 fl2 R
JE R HEHIESE A HCC B Tl A, R F e e 44k i
I Ezrin 512221408 bR 5 Cortactin 12 1 357K
SE  Pearson FHI&1E /3T #2 7~ Ezrin 45 [ 5 Cortactin 25
FI7E HCC HEVhRIBFFE—ERAM KR, H &M
FIRR MR LG A5 B2 B A SR A I
LI 45 R, S 7 Ezrin 7] fE5 TR 40 i 4 22 1 Oh 2
T B IAH K

WFFEUESE Earin 75 R 2 B0 [R) 28 B b 8 v 4%
SRR . S, AT 5838 3 4 M Earin 193
ik 5 HCC B Im R BERERL S B E TS I G &R, 25
UESE Earin 153635 5 HCC (835 1Y M 48 40 | i 933 AH
KICT ARG TG AR K dE—2D A I Ezrin
HHMFRIR, S Transwell (78 K 1% S5, 78 40 i
IRV FAIESE Ezrin 235 F R w] 42 2 -9 40 M 19 1= 28 1
IS, Earin 235 I A 400 44 98 40 19 1= 28 S i 7%
AR PR BT 5 R 240 L 5 B 235 SR B K B, Ezrin W] i
FHE JH 24 P e e i, AT 8 %) AL o o R 2 O
M2 D e B . ARSI 1, FRATTTE T 9
A bR F Western blot 5 il 1= 28 1 O & #r 75 )
Cortactin )2 15, K F 40 it 4 95 5 06 XY R WL
Eazrin X [ 240 (2 22 MO0 2 L s o 45 RAIESE,
TE R 20 b i 2K BUUIR Earin, (R 22 1L D) R IR &
F1 Cortactin i & 35 /K P i =z b BCF I 5 1 5k
Ezrin 7] {ig i 95 20 i 1= 28 16 O 2 0998 380, RIS Ezrin
A 9 20 AR 2 M O T R

25 F IR AT A 5 A 2 I A 151
WF5E S A0 S 36 UE 5% Earin 7] A 2 JH-9i8 160 0 1 2
SHEATL ) 2 108 9 2 JH 90 200 M = 2 P Db 2 TR i A i
R R BRI RS BE )0 SR, A WFIE 45 R TE
PR A PRI HEA T B0 0IE , A O Earin 845 JH-Ji 200 0 4=
ZEVE DRI LS K A5 5 3 B R LA R 4E AL i ity o 2
— IR AWE

SE 3k

[1] YANG J D, HAINAUT P, GORES G J, et al. A global view
of hepatocellular carcinoma: trends, risk, prevention and

management[ J ]. Nat Rev Gastroenterol Hepatol, 2019, 16



354

il 25 %2 B R, 2022,44(4)

http : //aammt. tmmu. edu. cn

[2]

[4]

[10]

(10) : 589-604. DOI: 10. 1038/s41575-019-0186-y.

LUO P, WU S, YU Y, et al. Current status and perspective
biomarkers in AFP negative HCC: towards screening for and
diagnosing hepatocellular carcinoma at an earlier stage[ ] ].
Pathol Oncol Res, 2020, 26(2) : 599-603. DOI: 10. 1007/
$12253-019-00585-5.

PAZ H, PATHAK N, YANG J. Invading one step at a time:
the role of invadopodia in tumor metastasis[ J ]. Oncogene,
2014, 33(33) . 4193-4202. DOI. 10. 1038/0nc. 2013. 393.
MD HASHIM N F, NICHOLAS N S, DART A E, e al.
Hypoxia-inducedinvadopodia formation: a role for B-PIX[J].
Open Biol, 2013, 3(6). 120159. DOI. 10. 1098/rsob.
120159.

CHEN Z C, HE S M, ZHAN Y H, et al. TGF-B-induced
transgelin promotes bladder cancer metastasis by regulating
epithelial-mesenchymal transition and invadopodia formation
[J]. EBioMedicine, 2019, 47, 208-220. DOI: 10.1016/].
ebiom. 2019. 08. 012.

PENG X, LI X, YANG S, et al. LINCO0511 drives invasive
behavior in hepatocellular carcinoma by regulating exosome
secretion and invadopodia formation[ J]. J Exp Clin Cancer
Res, 2021, 40 (1). 183. DOI. 10. 1186/s13046-021-
01990-y.

JERRELL R J, PAREKH A. Matrix rigidity differentially
regulates invadopodia activity through ROCK1 and ROCK2
[J]. Biomaterials, 2016, 84: 119-129. DOI. 10. 1016/].
biomaterials. 2016. 01. 028.

PATERSON E K, COURTNEIDGE S A. Invadosomes are
coming: new insights into function and disease relevance
[J]. Febs J, 2018, 285(1): 8-27. DOI; 10. 1111/febs.
14123.

ZHAO G, HUANG Z M, KONG Y L, et al. Cortactin is a
sensitive biomarker relative to the poor prognosis of human
hepatocellular carcinoma [ J]. World J Surg Oncol, 2013,
11: 74. DOI. 10. 1186/1477-7819-11-74.

JINY, LIANG Z Y, ZHOU W X, et al. High MMP14 ex-
pression is predictive of poor prognosis inresectable hepato-
cellular carcinoma [ J]. Pathology, 2020, 52(3). 359 -
365. DOI: 10. 1016/j. pathol. 2020. 01. 436.

KAWAGUCHI K, YOSHIDA S, HATANO R, ez al. Patho-
physiological roles of Ezrin/Radixin/Moesin proteins [ J].
Biol Pharm Bull, 2017,40(4) : 381-390. DOI. 10. 1248/
bpb. b16-01011.

BAKHEET A M H, MAHMOUD S A, HUANG Y H, et al.
Ezrin as a possible diagnostic and/or prognostic biomarker in
mice lymphatic metastatic hepatocellular carcinoma in vivo

[J]. Biofactors, 2017 ,43(5): 662—672. DOIL. 10. 1002/

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

biof. 1368.

PAN D B, WANG S, YE H L, et al. Ezrin expression in the
primary hepatocellular carcinoma patients and associated
with clinical, pathological characteristics[ J]. J Cancer Res
Ther, 2016 , 12 ( Supplement ) ; €291 - C294. DOI. 10.
4103/0973-1482. 200761.

XUE Y H, BHUSHAN B, MARS W M , et al. Phosphoryla-
ted ezrin (Thr567) regulates hippo pathway and Yes-Associ-
ated Protein ( Yap) in liver[ J]. Am J Pathol, 2020, 190
(7): 1427-1437. DOI. 10. 1016/j. ajpath. 2020. 03. 014.
CHEN Y, WANG D, GUO Z, et al. Rho kinase phospho-
rylation promotesezrin-mediated metastasis in hepatocellular
carcinoma[ J ]. Cancer Res, 2011, 71(5): 1721-1729.
DOI; 10. 1158/0008-5472. can-09-4683.

Mk, TRHEEE, FERIL. BR2EE 5 TR R AR B S bR

[l R S 2 [T ] S Bl R 27 2 75, 2012, 26 (6) -
524-527.DOI: 10.3969/j. issn. 1002-3070. 2012. 06. 010.
LIN J, SHEN HY, WANG L H. The role played by Ezrin
in hepatocellular carcinoma, as well as the relationship
between ezrin and epithelial mesenchumal transition [ J].
Prac Oncol J, 2012, 26(6) : 524-527. DOI. 10. 3969/].
issn. 1002-3070. 2012. 06. 010.

YAMAGUCHI H. Pathological roles of invadopodia in canc-

er invasion and metastasis[ J]. Eur J Cell Biol, 2012, 91
(11/12) : 902-907. DOI: 10. 1016/j. ejcb. 2012. 04. 005.
MURPHY D A, COURTNEIDGE S A. The ‘ins’ and
‘outs’ of podosomes and invadopodia: characteristics, for-
mation and function[ J]. Nat Rev Mol Cell Biol, 2011, 12
(7): 413-426. DOI. 10.1038/nrm3141.

LEHTIMAKI J, HAKALA M, LAPPALAINEN P. Actin
filament structures in migrating cells[ J]. Handb Exp Phar-
macol, 2017, 235, 123-152. DOI. 10. 1007/164_2016_28.
LIU P, YANG P, ZHANG Z, et al. Ezrin/NF-kB pathway
EGF-induced transition

regulates epithelial-mesenchymal

(EMT) , metastasis, and progression of osteosarcomal[ J].
Med Sci Monit, 2018, 24 2098-2108. DOI: 10. 12659/
msm. 906945.

HOSKIN V, SZETO A, GHAFFARI A, et al. Ezrin regu-
lates focal adhesion and invadopodia dynamics by altering
calpain activity to promote breast cancer cell invasion[]J].
Mol Biol Cell, 2015, 26 (19): 3464 -3479. DOI. 10.
1091/mbe. e14-12-1584.

ANTELMI E, CARDONE R A, GRECO M R, et al. Bl
integrin binding phosphorylates ezrin at T567 to activate a
lipid raft signalsome driving invadopodia activity and invasion
[J]. PLoS One, 2013, 8(9). 75113. DOI. 10. 1371/
journal. pone. 0075113.



http ://aammt. tmmu. edu. cn

il 25 %2 B R, 2022,44(4)

355

[23]

[24]

[25]

[26]

WANG X, LI N, HAN A et al. Ezrin promotes hepatocellu-
lar carcinoma progression by modulating glycolytic repro-
gramming[ J]. Cancer Sci, 2020, 111(11): 4061-4074.
DOI; 10. 1111/cas. 14562.

WEAVER A M. Cortactin in tumor invasiveness[ J]. Cancer
Lett, 2008, 265(2): 157-166. DOI. 10. 1016/]. canlet.
2008. 02. 066.

ZHAO G, ZHANG H Y, HUANG Z M, et al. Cortactin and
Exo70 mediated invasion of hepatoma carcinoma cells by
MMP-9 secretion[ J]. Mol Biol Rep, 2016, 43(5): 407~
414. DOI. 10.1007/511033-016-3972-4.

CRIMALDI L, COURTNEIDGE S A, GIMONA M. Tks5 re-
cruits AFAP-110, p190RhoGAP, and cortactin for podosome
formation[ J]. Exp Cell Res, 2009, 315(15) ; 2581-2592.
DOI; 10. 1016/]j. yexcr. 2009. 06. 012.

(27]

(28]

[29]

OSER M, YAMAGUCHI H, MADER C C, et al. Cortactin
regulates cofilin and N-WASp activities to control the stages
of invadopodium assembly and maturation[ J]. J Cell Biol,
2009, 186(4): 571-587. DOI. 10. 1083/jch. 200812176.
CLARK E S, WHIGHAM A S, YARBROUGH W G, 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. DOI. 10.
1158/0008-5472. can-06-3928.
SONG Y, MA X, ZHANG M, et al. Ezrin mediates invasion
and metastasis in tumorigenesis; a review [ J]. Front Cell
Dev Biol, 2020, 8. 588801. DOI. 10. 3389/fcell. 2020.
588801.

(Yr#5:2021-11-11; &[5 :2021-12-01)

(%4 £ 41)

[18]

[19]

[20]

[21]

[22]

(k4336 m)

EZRATY B, GENNARIS A, BARRAS F, et al. Oxidative
stress, protein damage and repair in bacteria[ J]. Nat Rev
Microbiol, 2017, 15(7): 385-396. DOI: 10. 1038/nrmi-
cro. 2017. 26.

HU K H, LI W X, SUN M Y, et al. Cadmium induced
apoptosis in MG63 cells by increasing ROS, activation of
p38 MAPK and inhibition of ERK 1/2 pathways[J]. Cell
Physiol Biochem, 2015, 36(2) : 642-654. DOI. 10. 1159/
000430127.

YANG Z, HUANG R H, WEI X Y, et al. The SIRT6-
autophagy-Warburg effect axis in papillary thyroid cancer
[J]. Front Oncol, 2020, 10.: 1265. DOI: 10. 3389/fonc.
2020. 01265.

MCCOMB S, CHAN P K, GUINOT A, et al. Efficient
apoptosis requires feedback amplification of upstream apop-
totic signals by effector caspase-3 or -7[ J]. Sci Adv, 2019,
5(7) : eaau9433. DOI; 10. 1126/ sciadv. aau9433.

ZHANG Y, YANG X, GE X H, et al. Puerarin attenuates
neurological deficits via Bel-2/Bax/cleaved caspase-3 and

Sirt3/SOD2 apoptotic pathways in subarachnoid hemorrhage

(23]

(24]

[25]

[26]

mice[ J|. Biomedecine Pharmacother, 2019, 109. 726 —
733. DOI: 10. 1016/j. biopha. 2018. 10. 161.
WEN L L, CHEN Y T, LEE Y G, et al. Perfluorooctane
sulfonate induces autophagy-associated apoptosis through oxi-
dative stress and the activation of extracellular signal-regula-
ted kinases in renal tubular cells[ J]. PLoS One, 2021, 16
(1): e0245442. DOI. 10. 1371/journal. pone. 0245442.
CHOU H Y, LIU L H, CHEN C Y, et al. Bifunctional
mechanisms of autophagy and apoptosis regulations in mela-
noma from Bacillus subtilis natto fermentation extract|[J].
Food Chem Toxicol, 2021, 150 112020. DOI. 10. 1016/].
fet. 2021. 112020.
PANG X N, ZHANG X Y, JIANG Y H, et al. Autophagy:
mechanisms and therapeutic potential of flavonoids in cancer
[J]. Biomolecules, 2021, 11(2): 135. DOI. 10. 3390/
biom11020135.
JANG M, HARA S, KIM G H, et al. Dutomycin induces
autophagy and apoptosis by targeting the serine protease
inhibitor SERPINB[J]. ACS Chem Biol, 2021, 16(2):
360-370. DOI: 10. 1021/acschembio. 0c00889.

(75 :2021-09-08; f&E :2021-11-07)

(¥ K )





