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BE B8 HOTBERSAANSCH O (PLVAP) 76 IF 40 M (HCC) # R vh /e e Hobl . 7miE 0 A 015 840
Br SEB S E £ PCR  Western blot X G 21 ALK PLVAP ££ HCC Fiim 55 45 g 20 2 19 2= 35 /KO B I 55 1 RS BLARFAE 1)
FKZ A A AT Fe 3k PLVAP ) HCC RRBE 40 & il it CCK-8 FLRIE L RIR SZ 4R AN Transwell SZEGAG HCC 41 i 3
P GEB R Z2RE T ;@ i Western blot il PLVAP @i fik K Filit 2235 )5 PI3K/AKT 38 [ rH i g mt LS 3-3 Al ( PBK) (Wb
PI3K(p-PI3K) & H#AE B(AKT) Fgiz b AKT(p-AKT) B4 K F; ) A PI3K/AKT ji 4 i 5] LY294002 4b ¥ PLVAP 3+
FEIRANME R FERM AN 5 E AL MR FRRE S Mk As . 85R PLVAP 7F HCC A8V i 3ah | T ss 3B Mg 4141(P <0.05)
I 5 M Stage 43301 T 43301 M 43 SRR S R AL 2 IEAHDE (P <0. 05 ) 5 ik PLVAP BRI HCC 40 u3g 78 T4 M 286
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Jir M PP A R b 5 7S DR DL ) S e
LA R FE T 5 = R IR D A i
Ji8 (hepatocellular carcinoma, HCC) J& 458 19 R 2 4H
GLE A, 5 R VEITRE Y 85% LA L, R AL YT |
TSR R MR 822, 5 AR AR RN 15% ~
38% "2, PRI, ¥RSE HCC MPEIEE I 4 THLH I 5
FFHIAIT R T HCC i I W AA YT & 56
W,

o F 2 U AH 26 3 [ ( plasmalemma vesicle-associ-
ated protein, PLVAP) J&—Fh N 2 20 s # MR
Z: 50 LS 1 AL R B R, 5 B 6% IR 1 5 G 3 i
PE AT RS A AR . KA R
PLVAP 33K 7K - 55 22 Ff B M i 983 144 T8 )5 0 1l
I . FRARAE T, PLVAP J& HCC I8 P4 J
B R S MR IA I L TR, {H PLVAP 7E HCC iy
AV TIRe M AR . TS B 7EIRST PLVAP X}
HCC 40 2747 o 152 0 S VA1 73 5 HLH
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PLVAP; T2 iasi ; S5 5 1T 7% 5 % 4% s PIBK/AKT {5 538 %

1 #MR5EFZE

1.1 ##

1.1.1 #zmietr  NIEH 40 R MIHA ,HCC 4ijifg
% HCCLM3 .Hep3B .Huh7 .PLC/PRF/5 SK-hepl , A
B b Hz 4 it HEK293T M 3E [F ATCC A R 315, T
10% a4 1L, 1% & - 85 %5 2 AUP0H W = b
DMEM ¥ 3k ks 352 135 50 37 °C 5% CO,
ERITEE

1.1.2 W RAA  WedE 2019 4E 8 H & 2021 42
AP RBER -5 — W& B2 B RS 28 = A4
() 111 5] HCC K 55 A s £ S FE A, B3 ) 20 2
AR XoF L P BT #4048 W A7 o A B B R VT 12
(] S WSO 3 ) 20 2 b AR X IO ) I AR A 5 986 5 S i
452020 4 2 J % 2020 4F 12 H #i (8] 10 41585 6 11
HCC s B A (BBl % KT 2 em) ik
ABRBERAT, I THREZH S RNA R R, AR5
B2 U B K SE S B2 B & B At o (AL oE S
20210525) .

1.1.3 £ %X A R4 . DMEM K5 5% 5 (1%
*5-:085-150,319-005 ) W H 7g 5t 4 R A LE W HL AR A
R\ #] s CCK-8 1 & ( 525 : C0005 ) g | ¥ Fig R
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AR PR 7] 5 8 1 R RIPA (28 (1 il 100 1)
FI| 4 S e ($545 . PO013C  ST2573-25¢.C0121)
W H RS RADEAR ] TRIzol 127 (585
15596018CN) Il [ I ifg FE R G A IR AL E5 A7 FR 28 A 5
J % sk & (9245 AT101-03) I { bt 2044
WHAA RN A e iR & e s R e R
W DAB I 0 35 1) & AN IR AR ORS e Wi (% 5 KIT-
9720 .MVS-0101 .DAB-1031 ,CTS-1090 ) 14 [ & M
R EARTE KA PR w5 m AR it #35 PLVAP
JRLI F B R AE PR 28\ 5 LY294002 (1545
S1105) W [ 2 [ Selleck 73 7] ; PLVAP it A £ 7
GEPUAR (535 :GB113141) Ity 5 SR /R A W He AR
ABRA ] GAPDH BT A 55 BT 4 (575 :60004-
1-1g) W 3 s =18 A= B AR A BR A W) 5 Wl Al 5 JUL e
3-1¥if# ( phosphoinositide 3-Kinase , PI3K) fa 37 A\ F.73
AR 12 fb PI3K ( phosphorylated PI3K, p-PI3K)
Gebt NP v BE TR LB 1% B (protein kinase B,
AKT) et N SE SR B2 fk AKT ( phosphoryla-
ted AKT, p-AKT) fdt N 5e BEHLIR (5245 :4257s
173665 .4691s 4060s) I [ 3E[H CST /A,

1.1.4 ZZMHE  CO, HEEREFRME (B 5.
1CO50) 1y H £ E memmert 23 7] ; 410 (15
JIMBIO FIL) g F VL8 s U AE MR A RA R 2 1
B0 HL (A4S SI0L0K ) | i it Vi A5 A ( B4 5 ; SCI-
VS) AR B K (2. SCI-RPro) | [R] 5% WE 4 1R 571X
(%15 : SCI-RD-E ) | fin 4% ik 45 4 J& ¥ (24 5. SCI-
100MiniH) Wy [ 55 [E 38 1% $ 50 8 7 5 1 R F (3
5. BS 124) Il BB ESE 2 FIHT A F

1.2 H%

1.2.1 NEHEEAZH>H T GEO K4
(GSE121248 . GSE60502 . GSE12941 | GSE76427 ) FlI
TCGA ¥4 /3 Hr HCC i@l 5w s 4ih 2 7
FEIR) EPRSER  SEF 7R B i UALCAN 4341 Al
GEO B4/ H1 PLVAP 7 HCC 41 595540 4
1) 38 R TR K

1.2.2 BumFaifimp i WEEK
JFik shPLVAP ( shPLVAP-1 il shPLVAP-2) 5 # ik
ki PLVAP (434 4 s PLVAP ) ¢DNA J¥ 51, 3%
Hove B 2| peDNA3. 1T #% 44) F1 B P X5 B8O BT R
shPLVAP JF5 41~ , shPLVAP-1:5’-GCTGGTATTAC-
CTGCGCTACT-3"; shPLVAP-2: 5'-GGTGAGAACAG-
GAAGCCATTC-3", 4 11.25 pg H A FRL 3. 75 pe
pMD2G 1 7.5 pg psPAX2 IR & 55 A 330 pl
0.1 x TE W, 56. 5 pl S ALES W, NG 7K € 25

F 570 wl; FEEI8 AT A 570 pl HBS %, %
e 15 ming B Jo R IR AR SR ARZ TR A 293T 4 i
JERES) . A BE EIE WO 0.22 wm YR
UEJG 73 Hep3B 4 il 71 Huh7 20 g, 45346 A
IS R e 208 H TR A R . A IR
AR FIRFRE A0 M R DB 1, A D A Ak e A R
SRR B

1.2.3 %8} 5 % 2 & PCR ( quantitative real-time
PCR, qPCR)  TRIzol JA|$& U 4H fI 5 ZH 2L RNA J5
81 T B B s iR & i B S Ry < DNA 2 d B1] 3 ) /A
A rh s s oYkl 5 IR R 5 & T qPCR U,
519 77 41 40 F . GAPDH, ( 1E L 5% ) 5'-AATGGA-
CAACTGGTCGTGGAC-3', ( Jx ¥ %% ) 5'-CCCTC-
CAGGGGATCTGTTTG-3'; PLVAP, ( IF X %%) 5'-
CCGGGTCATCTACACGAACAA3', (Jw X %) 5'-
CCTTGAATTGATCTCTGCATTGC-3',

1.2.4 & & J¢p ik ( Western blot, WB) 525 Bl
& 19 PMSF [1) RIPA 2L, $2 A0 Mo sl 2H 21 G R
H. 10% SDS-PAGE ¥E 5 Ha 3k , 1H 7 225 mA %
90 min, 1 x PR £ A1 2 I E ] 20 min, —HT (4% 5
$t GAPDH 1 : 7 000, fe 3t PLVAP 1 : 1 000, f2 3¢
PI3K %Pt p-PI3K S Pt AKT 4edt p-AKT #1 : 500
) — PR BB )4 CiFE . YK H TBST P fii
3 (10 min/R) , P ( Rk Py $1 : 10 000
i) TBST #B) =105 1 h, TBST ¥ 3 ¥k (5 min/
K) ,ECL 5%,

1.2.5 #% 9% #A4% (immunohistochemistry, THC) ¥
AIEFEADI N 3 ~4 um 9 o R EnVision B
kel PLVAP 7E HCC Y) R 2H b i 35K F,
BEVEIGAE LT A58 B Kb iR S R R
Ik AR A S LI 70 58 P L3 i S Bt PLVAP (1 : 400)
W R H E RS PBS Wi il AP 1eG
“Hi(1 :500) %7 30 min DAB I 8, JR ARG Y th
WA P AR R [ 5 o 5 R W - B ok V) e e
T IEHCH S5 M BT S5 %) BE P 40 A e 2 AR
19 5 AN DX, 185 100 208 e o i) BH P 20 i 25, 6 5
A DI BAPE 40 - A e bR . AR E
Gy RN AR AR AT 43 R 4 90:10% ~25% Jy 1 2%
(IEA 1 41),26% ~50% R M (il k2 53) ,51%
~75% H MK GEHN 3 4) ,76% ~100% K IV 2% (id
F4 ). Geta s TRy B (0 43) , EAs (1
I3 ARE(2 57 AR E (3 4r) o BRI A RE
FARREE N PRI PR > Z R, <4 43 IRRIE, =4

VSTE ST
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1.2.6 CCK-8 %3 BabTXH 804 KW HCC 44
HiFERN 2R 96 £LARR (2 500 A4/FL) , 41 M It B i B 46
Bl RE TR A 10 pl CCK-8 39,37 CHEF-4E T
WEOLREFR 1 b, BRSO 5 450 nm A0SV FE(H , PR
24 h A 1R HLHE 5 K,

1.2.7 SBEHREER 4T XECER IR HCC
MRIFERN 2 6 £LAR (500 4~/4L) ,37 C 4 3% 5244
IR 14 do B LSRRI ME AR TR IS, L BRI
Fedk 4% 2 P[5 52 20 30 min 0. 1% 45 28 e
8,30 min J5 PBS yEil T 5 AR

1.2.8 wmiaXlR &% BabTXECE KA HCC
AN FP 2 6 FLAR, B T WS AN i 2% 35 5 90% L)
bR 10wl A Sk S 2 TR 4 A TG il i R R AL H0
HEIESE,48 h A,

1.2.9 Transwell 3 ¥ AbF X804 K HCC
MRS , B SR R R E 5 x 10 ~/ml, B
200 wl A Transwell | % ({22852 1) /NE #E /T H
60 pl Fi BB ) , F &= A 800 wl 5784
Rigdk, H59% 24 h J5,4% 2 R W [ 2 40 i 30
min,0. 1% 45 {2554 {8 30 min , AR b= Hr i 4
Mo X, BB A RS T

1.2.10  Zapsas2 RAb T30 80 KR HCC 4h
e — s b i B Fh 22 6 FLAR, o5 41 L %% & 50%
i, 5 PI3K/AKT 3 6 301 11 351 LY294002 ( T/ ¥
J& 4 20 wmol/L) 4L FE HCC 4y 24 h Ji5 , W 4E 21 iy
TR IHEL 5 .

1.2.11 %t rammyHEE 3 )G,
fdi 1] GraphPad Prism 9. 0 #fF4Eit 4047, Geit 45 R
P = AR 22 RN o SR ¢ R 360X 1 241 [ 45040
HEFT 43T, R TR 3R Ty 22 43 A %o 22 2 1) B8l 464 7
S3HT, F 5 P AR A Dunnett-r 45 55, SR WL
B A W 2H B 22 4 ) 22 ) R R T 40
BT, SRR 5 30 %8 i A 9 BRURRAIE 64T 3 T, P <
0.05 K EFAGI R L,

2 HR

2.1 PLVAP £ HCC I RIEA R HE Sl AR
ERIX R 73 5% GEO Xl (f 4 GSE121248 |
GSE60502 ,GSE12941 , GSE76427) fil TCGA (¥ %
{9 HCC I 7508 AT 22 57 4 AR RE TN 43 A Al i %
PR B 2 , 820 S /s 10 A JE IR FE 2 g 4 HCC 4141
HILE] 9, e dh PLVAP (] 1A) , 7 PLVAP
P& HCC H ey 25 Wy 2 S E 18 ORI 58 4138, T M ook %
PLVAP {90534 4t UALCAN dis )2 Fl GEO %%

frdedy s PLVAP JEN 33k KF-1E HCC 4141

W S5 T 55 4041 (1 =31.33,28.20,10. 61 ,23. 25 ,
14.23,% P <0.001, [ 1B,1C) . #F TCGA [l
PRE 70 M PLVAP 35 7K1 5 Wi R B AL 2 [1]
MG AR, 45 A R R AR GR UK 19 PLVAP 5 i g
stage 1WA T 43 W1 149 HLAT IE AR G (45 P <0.05,
#1)o

%1 ZF[EPLVAP /kF HCC EEIGKFESHY
EZRMS(TCGA) [n (%) ]
Tab.1 Differential analysis of clinical pathological parameters
in HCC patients with different levels of PLVAP (TCGA) [n (%) ]

PLVAP expression

Patient n - X2 value P value
Low High

Gender 0.41 0.52
Male 245 122 (68.54) 123 (71.51)
Female 105 56 (31.46) 49 (28.49)

Age (years) 3.34 0.07
<60 170 95 (53.37) 75 (43.60)
>60 180 83 (46.63) 97 (56.40)

Grade 3.71 0.29
Gl 55 28(15.73) 27 (15.70)
G2 160 79 (44.38) 81 (47.09)
G3 122 61 (34.27) 61 (35.47)
G4 13 10 (5.62) 3(1.74)

Stage 15.00 <0.01
I 161 95 (53.07) 66 (38.37)
11 87 47 (26.40) 40 (23.26)
| 97 35 (19.66) 62 (36.05)
v 5 1 (0.56) 4(2.33)

T stage 11.02 0.01
T1 175 102 (57.30) 73 (42.44)
T2 85 31 (17.42) 54 (31.40)
3 77 39 (21.91) 38 (22.09)
T4 13 6 (3.37) 7 (4.07)

N stage 0.22 0.64
NO 238 119 (66.48) 119 (69.19)
N1 112 59 (33.15) 53 (30.81)

M stage 1.07 0.30
MO 251 132 (74.16) 119 (69.19)
Ml 99 46 (25.84) 53 (30.81)

2.2 PLVAPZZF HCC HAMAMAPHRIERHE
S5iERFESFEMNMEXYE THC 251 B8 : PLVAP
2B o 7E M I AN ML 5T ; 7E HCC 2 i Hh 3Rk B
(i) Jiz /b i 3R 3K s PLVAP #£ HCC 4121 rh () R KK
Vo TR (B 2A) o IR A BEFEAS (n = 111)
H PLVAP {335 7K - 5 i PR BRI 19 AH DGV 23
Brig/R :PLVAP 335 5 T 330 M 43 3 R s i 45
RICHRIEAHE (¥ P <0.05,% 2) , qPCR Fl WB
R R HCC 240k PLVAP /) mRNA /K-l
F K480 8 T o 4l 21 (1 =4. 60 5. 01, 3P <
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Fig.1 Correlation analysis between PLVAP expression and clinicopathological characteristics in HCC tissue

A Venn diagram showing the differential genes screened in HCC and paracancer tissues from the TCGA dataset and GEO datasets ( GSE121248,
GSE60502, GSE76427, GSE12941) ; B: The mRNA levels of PLVAP in HCC and paracancer tissues from the UALCAN database; C: The mRNA levels

of PLVAP in HCC and paracancer tissues from the GEO database; ** * P <0.001 vs Paracancer tissue.

0.001,[& 2B .2C) . A, kil A GE# 40 i & MI-
HA F1 HCC 4f it % HCCLM3 , Hep3B, Huh7 , PLC/
PRF/5 Fl SK-Hepl 1 PLVAP f#) mRNA F1%E [ 353k
K, S5 R :HCC 41 il & v PLVAP (¥ mRNA Al
R FRIRK 15 TR A 2R MIHA (1,40, =
3.59,18.03, 11.19, 17.63, 12.54, t,, = 3.11,
27.06.13.42.19.43 19.21, ¥ P <0.05, [&] 2D,
2E),
2.3 PLVAP 3 HCC fHfaigsE ;IR MEE B
I 7 HTE PLVAP LA /K-FIR ) Hep3B 4 ]
AT 1k 3K (PLVAP 3K /K P8 19 Huh7 347 @ A%
Tl IR A AG 2, WB B0 iR % e 08 s« 5T IR
HAHLL, %Y shPLVAP-1 ORI AI shPLVAP-2 Bk J5
PLVAP 5 1 235 7KW1 2 T K, 17 5% 4% PLVAP 3
Fikpohi g PLVAP 3 HKFI R ETF (1 =9.75,
8.93.14.94 3 P <0.001, K 3A), CCK-8 525 i
TRTESS S R, BN PLVAP 4 2 o (1 33 5 fik 77 %5 )
HELHRRAIG , ik 61k PLVAP 2120 il () 38 5 e 1 5 %ot
TRZH 388 (1 = 5.75.9.22.4.90, ¥ P < 0.001, [&
3B) . vaREIERLEE S BN A PLVAP 2H 20 i 1) o
RS JRE 3 500 HRZH BB 7 REAIR, 1 3k 32 41 400 i o,

VETE RE J1 B0 REZ 5 (¢ = 15. 12 [14. 63 12. 88,
¥JP <0.001, & 3C), 40 RIR X5 2R . @ A%
PLVAP 21 20 MK /1 45 i J1 00 BR A1 55 , i 33K
PLVAP 25 41 {40 9K 51 & 58 77 B0 BRA 3 5% (¢ =
12.64 .13.36 8. 11, P <0.01, & 3D) . Transwell
SISk L O A PLVAP 40T R RS 2268 B
BN BRAH BRI, T A 223k PLVAP 45 40 i 1) 3 7% i 4
ZEHE 1 BN R AL v R (1 = 32.64,35.54,28.21,
28.13.19.09 6. 57,3 P <0.01, & 3E) ,

2.4 PLVAP i#@3% PBK/AKT & %2 i# HCC
MpigsE . GERFEZE B PLVAP J 5 HCC
R PE R R T FHLHL S RIS W
“stat” £ 4081 TCGA 1) HCC B4 5 PLVAP 3
AR IR E R, 45 R B R 871 MRS
PLVAP [l 335 2 IEASE (P <0.05,r >0. 4, K 4A) .
2P X HLRIR I 4T KEGG &5 /3, 45 R ik
/N5 PLVAP 33k AH G BE N #E PIBK/AKT {5 538
R EEL(P <0.05,8 4B), WB £l PLVAP
X PI3K/AKT 3 [ v O 8 8 1 KT 152 ), 45 51 i
RSN IRYIA HE, 1 3k PLVAP 40 b iy p-PI3K
Flp-AKT/K B @ FFE (1 =9. 46 1. 93, 4P <0. 001 ) ,



- 864 -

ZHEAKFFIR  Acta Universitatis Medicinalis Anhui

2025 May;60(5)

- 3r n=10
12 3 4 5 3
Pa CaPaCa Pa CaPa CaPaCa é
PLVAP Z L s
GAPDH £
12 3 4 1o £
Pa CaPaCa Pa CaPa CaPaCa %
PLVAP 2 1F
=9
GAPDH ©
E
O I
Pa Ca
c d e f E 2 PLVAP 7 HCC ffafnA LA i
RIERESIERBEFIER X R
Fig.2 Expression of PLVAP in HCC
. cells and tissues, and its relationship
@e@ -
@eQ g with clinical pathological characteristics
@@ A: Expression of PLVAP in clinical
paraffin samples (n =111) were detected
by IHC (top: x 100, bottom: x 400);

B: PLVAP mRNA levels in HCC sample
pairs were determined by qPCR (n=10) ;
C: PLVAP protein levels in HCC sample

A : : B
Paracancer tissue ~ Cancer tissue £ 3 =10
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kok sk
Z
=
=
Il
Ay
o
2
=
&
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E a
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= @@ @e@
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asr @e@ 2 15t
;é @@ g
4+ =]
Z Z 2 10f
E3f <
=l - i
o
< £ s5p e
A ©
ER 22
s
v 0
20 b c d e f a b

c d e f pairs were determined by WB, and bands

in WB images were quantified (n=10); D: PLVAP mRNA levels in normal liver cell line MIHA and HCC cell lines were determined by qPCR; E.

PLVAP protein levels in normal liver cell line MIHA and HCC cell lines were determined by WB, and bands in WB images were quantified; a: MIHA;

b: Hep3B; c¢: Huh7; d: HCCLM3; e: SK-Hepl; f: PCL/PRF/5; Pa: Paracancer tissue; Ca: HCC cancer tissue;

sue; “P<0.05, ®®® P <0.001 vs MIHA.

%2 7F[E PLVAP K HCC EEIGKFESHM
ERMESH(HCC H#E) [n (%) ]
Tab.2 Differential analysis of clinical pathological parameters in
HCC patients with different levels of PLVAP (HCC samples) [n (%) ]

PLVAP expression

Patient n - X value P value
Low High

Gender 0.53 0.47
Male 89 40 (83.33) 49 (77.78)
Female 22 8 (16.67) 14 (22.22)

Age (years) 0.01 0.93
<60 43 21 (43.75) 27 (42.86)
>60 63 27 (56.25) 36 (57.14)

Liver cirrhosis 3.47 0.06
No 57 27 (56.25) 30 (47.62)
Yes 54 21 (43.75) 33 (52.38)

Grade 1.26 0.26
G1-G2 76 36 (75.00) 40 (63.49)
G3-G4 35 12 (25.00) 23 (36.51)

T stage 7.59 0.01
T1-T2 72 38 (79.17) 34 (53.97)
T3-T4 39 10 (20.83) 29 (46.03)

N stage 2.04 0.15
NO 90 36 (75.00) 54 (85.71)
NI 21 12 (25.00) 9 (14.29)

M stage 8.14 <0.01
MO 82 42 (87.50) 40 (63.49)
M1 29 6 (12.50) 23 (36.51)

Microvascular invasion 4.81 0.03
No 73 37 (77.08) 36 (57.14)
Yes 38 11 (22.92) 27 (42.86)

*** P <0.001 vs Paracancer tis-

i PI3K 1 AKT 7K-FEAAE (3 P >0.05) 5 5%F 14
FHEL , BAR PLVAP 48 g % p-PI3K Al p-AKT /K-
W B AR (s = 10.95,10.67, 1, = 12.78,
12.48, %] P <0.001) , ifi PI3K il AKT 7K F- A28 (#
P>0.05), WL 4C, MBA#G PI3K/AKT 38 B 1 380%
X PLVAP 4 5 ) HCC J% % 3% B (% /E A, fif
PI3K/AKT 5 B4 51 LY294002 (20 pmol/L) &b 3
PLVAP i ik ) Hep3B 41 24 h, 25 R /s . b %
ik PLVAP i S 20 iU 34 5 e T L se B TR 1 fig ) i
FE R BE 1 1 14 5 R0 0 8 LY294002 HETH (fecks
=7.14,4.90, 14 = 21.28 21.69, 1y, = 9.70,
10. 46,155, =14. 98 20. 09,1, =11.59 6. 56, ¥JP <
0.01,[& 4D -4G)

3 g

PLVAP J&—Fy iz A R e 8 1 B T
FEREELAL Y T BB 5 RO B 1, 7445 0 50 e
ML R 2H R R 25 M e ShfiE 7 Tl R 3 VE D .
it ) PLVAP 5 g i 0 A7 A= AR 56 3 76 Fifgg 2
Ah ik, Ma et al'® 5@ 1 2B W15 B2 00 B
7 PLVAPTE [8] 78 Ji7 7 7Y pf 25 e o Jeg f8 8 vh i 2% |
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Fig.3 Effects of PLVAP on HCC cell proliferation, migration and invasion

A Efficiency of knockdown and overexpression of PLVAP were detected by WB, and bands in WB images were quantified; B: Effects of knockdown

and overexpression of PLVAP on the cell viability of HCC cells were measured by CCK-8 assays; C: Effects of knockdown and overexpression of PLVAP

on the cell viability of HCC cells were measured by foci formation assays; D: Effects of knockdown and overexpression of PLVAP on the cell motility of

HCC cells were measured by wound healing assays; E: Effects of knockdown and overexpression of PLVAP on the migration and invasion of HCC cells

were measured by transwell assays; a:shCtrol group ;b;shPLVAP-1 group;c:shPLVAP-2 group;d: Vector group;e: PLVAP group; ™ * * P <0. 001 vs shC-

trl group; P <0.01, ™ P <0.001 vs Vector group.
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PLVAP promotes proliferation, migration and invasion of

hepatocellular carcinoma via PI3K/AKT pathway
Wang Juqgin', He Linling', Shen Yuna®, Wang Xiaonan'"
('Dept of Pathology, School of Basic Medicines, *Forensic Sciences, * Laboratory of Pathogenic Microbiology
and Immunology, Anhui Medical University, Hefei 230032)

Abstract Objective  To explore the role and mechanism of plasmalemma vesicle-associated protein (PLVAP) in
the progression of hepatocellular carcinoma (HCC). Methods Bioinformatic analysis, quantitative real-time PCR,
Western blot and immunohistochemistry were used to analyze the expression level of PLVAP in HCC and paracan-
cerous tissues, and its correlation with clinicopathological characteristics. Stable HCC cell lines with knockdown
and overexpression of PLVAP were constructed, then cell proliferation, migration and invasion of HCC cells were
examined by CCK-8, foci formation assays, wound-healing assays and Transwell assays. Western blot was used to
detect the protein levels of phosphatidylinositol 3-kinase PI3K, phosphorylated phosphatidylinositol 3-kinase p-
PI3K, protein kinase B AKT and phosphorylated protein kinase B p-AKT in the PI3K/AKT pathway after PLVAP
knockdown and overexpression. Cell proliferation, migration and invasion were also examined in PLVAP-overex-
pressed cells after treatment of LY294002, an inhibitor of the PI3K/AKT pathway. Results The expression of
PLVAP was significantly higher in HCC tissues than that in adjacent non-tumor tissues (P <0.05) , and was posi-
tive correlated with tumor stage, T stage, M stage, and microvascular invasion (P <0.05). Knockdown of PLVAP
significantly reduced the proliferation, migration and invasion of HCC cells (P <0.001), while overexpression of
PLVAP significantly increased the proliferation, migration and invasion of HCC cells (P <0.01). Western blot a-
nalysis revealed that knockdown of PLVAP decreased the protein expression levels of p-PI3K and p-AKT, overex-
pression of PLVAP increased the protein expression levels of p-PI3K and p-AKT, whereas the PI3K/AKT inhibitor
LY294002 eliminated the effects of PLVAP on cell proliferation, migration and invasion (P <0.01). Conclusion
PLVAP is highly expressed in HCC and may promote HCC progression by activating the PI3K/AKT signaling
pathway.
Key words PLVAP; hepatocellular carcinoma; proliferation; migration; invasion; PI3K/AKT signaling pathway
Fund program National Natural Science Foundation of China ( No.82103572)
Corresponding author Wang Xiaonan, E-mail; aydwxn@ 126. com



