2025-05-12 16:30:17 . https://link.cnki.net/urlid/34.1065.R.20250509.1630.022
- 860 - M EMKFF®  Acta Universitatis Medicinalis Anhui 2025 May;60(5)

PLVAP jifi;d PI3K/AKT jili i 11 2 )T 4 e g B 5 . 3B A8 Rl 2%

FAGEE IS SRR, E et
(ZHBERKXE ABREFRRESRHAT REFL] BRAS LA ERE, & 230032)

WE B I URAEACE P (PLVAP) 76 T 40 g (HCC) BERE P VR RHCHLEl . 3k 22 BB AR 15 B2 i
e S E i PCR Western blot Sz S 2 (A I PLVAP 7E HCC FE 55 A1 Ihrg 2123 v 14 238 7K 1 B H: 5 1 s BIURFAIE 1
KA 7 IR AR 205 PLVAP 1) HCC R 4 &, idid CCK-8 | pe BT A KRS B0 A1 Transwell SEEG A HCC 46 g 1
BH LRSI ZRRE JT 5 a4 Western blot #3il] PLVAP G fIG S A1yt # ik i PI3SK/AKT 3 i o 4  1E AULIE 3-9 s ( PIBK) (WK 1L
PI3K(p-PI3K) & 1A B(AKT) AL AKT (p-AKT) (9 8 K5 F1 A PI3K/AKT 3 8% 1)1 i 771) LY294002 403 PLVAP i
PRI AT AN A MG 7 TR R ZRRE AU . SR PLVAP 78 HCC U s i TS5 4181(P <0.05)
IS5 Stage 5081 T 733 M 20 BRI = IR 1EASE (P <0.05) 5 Wi fik PLVAP REASHM i HCC 20/ 5 1T 7% A 22 fiE
J1(P<0.001) i 3 ik PLVAP REAZ fie i HCC 20 g 3% 4 3T 3% AR 2R AE /3 (P < 0.01) ; Western blot A5 1 25 5 2 7R @i I
PLVAP REREFEAK p-PI3K 1 p-AKT (92 H KK, id ik PLVAP GEAZSE N p-PI3K 71 p-AKT (95K H %35 KF, Ifif PIBK/AKT

I B AR LY294002 RESER PLVAP XT84 5 ST RS ARZRIIVE I (P <0.01) . 53¢ PLVAP 7 HCC Hh Lk, ol it id

PI3K/AKT i it fie i/t HCC 984t o
ES: 40
HESHES R735.7
XERIREE A

Ji R M PP A A R 1 5 7S DR DL %) S
LR R FE T S =R LR D e i
455 (hepatocellular carcinoma, HCC) J& 458 19 2L 2H
LU 5 R YRR Y 85% LA, I AL YT |
G R ER TG, 5 AR AR R 15% ~
38% 2, R, KT8 HCC SBVESE R4 AL 5
B HNETT RS T HCC A 112 W G T 2856
W,

o IE 2% U AH 5¢ 3 1 ( plasmalemma vesicle-associ-
ated protein, PLVAP) J&—7Ff 4 K 40 i 5 e EE
Z: 590 LA 0 LA R, 5 B A% 18 77 ik 1 10 2
PE AR A A o KRS e,
PLVAP H)3&iK 7K 5 22 BV b Jed i) 900 0 1M 55
R VAR G, R GET PLVAP 2 HCC i 55 1Y
B AAE R SRR AR ], {H PLVAP 7E HCC
LR DI RE AN BB . 9T B TE IR ST PLVAP
Xf HCC A=) 2447 Ry 1R 5% ) S R AE 1 43 AL

2025 -01 - 08 221k

BATH « H K QAR LA TH (45 :82103572)

YEF TN B3, &, TR A
FEHT, L, P SE 0 0, A5 AR T O, B AR AR, E-mail
aydwxn@ 126. com

PLV AP [FFAIHLAE 3458 s 3E S s (2225 PBK/ AKT {5 53

il o
1 #RFnrE

1.1 #8t

1.1.1 #miesx  ANIEHH4IM R MIHA , HCC 4 jifg
% HCCLM3 Hep3B Huh7 ,PLC/PRF/5 SK-hepl , A
B I Bz 41 g HEK293T M 36 [E ATCC A F) 315, F
10% JiG 40 3, 1% & - 55 55 2 AP0 W = b
DMEM 1535 Bevh i 5%, 85 5% 2%y 37 C 5% CO,
R AR

1.1.2 W RABA W8 2019 4F 8 J] % 2021 4F 2
HZBERREE — R BB R Y 2 = A4
111 5] HCC 98 55 AR g A B AR AR, 3 (9 ZH SUbR AR
X N (19 BT #8844 WA A7 e 4 9 B R I A 32, [
i ISR 081 A R A X 7 DI DA A G e 5 g Wi B
2020 4F 2 A % 2020 4 12 H #AE] 10 657 &4 HCC
L5 A 1R (BE BRI %K T 2 em) JRATRA
HRAE, RIS RNA FILEE (L, AR A%
BUIERIR AR HIZ: 51 2 L HE (At TS :20210525) .
1.1.3 £ %350 54135 . DMEM 3 5% 3 (4%
5:085-150,319-005) Wy [ Fg 5t 4E AR A AE DB AR A
R3] s CCK-8 M & (525 : C0005 ) Wy [ I ¥t B AR
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AEVRHEA BR S A5 8 243 W RIPA R 1 0 4]
F 4 YL (1842, PO013C  ST2573-25¢ . C0121)
W H EiE S RA YR 2 AL TRIzol I (5845
15596018CN) Wy [ I+ ifg FE BR KA IR AN 25 A FR 28 7 5
B 7R & (925 AT101-03) T [ b 4504k
PIEARLG A A e iR & AP EREE B E
W .DAB & 8 32 50 &5 A I8 RORS YL i (1% 5 KIT-
9720 MVS-0101 ,DAB-1031 , CTS-1090 ) ¥4ty [ #& MM
LA A HARTIT AT R 5 #iAR St #2435 PLVAP
JORLI Rk R AR A 7] 5 LY294002 (5545
S1105) Ity 3 35 [E Selleck 2> &) ; PLVAP Haiit N £ 7%
BEHLIAR (525 :GB113141 ) I [ I FR4E /R AE R
A B2 7] s GAPDH. BT B 5 BE LA (55 :60004-
1-Ig) W [ BRI = AR 4 AR AT B 7 5 Tl g T JUL e
3-1¥ i ( phosphoinositide 3-Kinase , PI3K) ff7 A\ 2573
PPk W52 1k PI3K ( phosphorylated PI3K, p-PI3K)
Gabt N B v BE TR B (19 F B (protein kinase B,
AKT) Gt NP FeREBTIR W2 fk AKT ( phosphoryla-
ted AKT, p-AKT) G470 A B v BT IA (5545 :4257s
173665 4691s 4060s ) Il [ % [F CST 23] .

1.1.4 FZHE CO, fHEEMEFH (S,
1C050) 14 [ & [ memmert 23 7 5 41300 (L5
JIMBIO FIL) g A VLI8 s fUE R A FRA A 2 1
B0 AL (5 SI010E ) | 3 3 1R A A (L5 SCI-
VS) M FE R (1S SCI-RPro ) | [5 #35 E % 1R 41 AX
(745 : SCI-RD-E ) | Jin #4 2 R 4 J& & ( %5 : SCI-
100MiniH ) 1t 5 3¢ [ € 9% 5 5028 7] B K7 (7
5:BS 124) Il [ R E R 2 FT A 7 o

1.2 HiE

1.2.1 NEHBEEAZS>H L GEO F¥iE
(GSE121248 . GSE60502 . GSE12941 . GSE76427 ) FiI
TCGA 4 /1 HCC S8 598 5 4l 4l 22 57
FERN) LR I T 7E LB E UALCAN 4341 F
GEO #4453 #r PLVAP #£ HCC 4141 5544
(3L R Fe ik Ko

1.2.2 BmFaifititmp 2 mE  WERE
JFoki shPLVAP ( shPLVAP-1 i1 shPLVAP-2) i 3k
ikl PLVAP (33 4545 PLVAP ) ¢DNA J£51, 34
Hovi B B peDNA3. 1 2 4 ) B 4 X B 5T A
shPLVAP J#51 {1 F , shPLVAP-1.5'-GCTGGTATTAC-
CTGCGCTACT-3"; shPLVAP-2: 5'-GGTGAGAACAG-
GAAGCCATTC-3', ¥ 11.25 pg H MR 3. 75 pg
pMD2G F17.5 pg psPAX2 IR A 5] J5 A 330 pl
0.1 xTE ¥ ,56. 5 pl EALE5 W, N Jo WK 8 25

% 570 pl; BN Z A 570 wl HBS WK, % i
e 1S min; fRJRHR S IR B A 293T 41 /i
FRES) . WAERE EIHWOTE] 0. 22 um JERE)E
J5 43I Hep3B 4l F1 Huh7 2 i, 45 36 Jin AR
WEg R e AR H I BRI R R i R . Ba sk
RTINS DN QORI ) fE
RFIREETR.

1.2.3 8t % % 2 & PCR ( quantitative real-time
PCR, qPCR)  TRIzol i #2 H A1 g 54121 RNA J&
o FH S 2 sk i) G i 4 5 Ry eDNA, $22 358 B 5 1] A
A IS IO gk S I A R 5 & T qPCR X,
191 7 50 K. GAPDH, ((1E L) 5'-AATGGA-
CAACTGGTCGTGGAC-3", ( Jx X %% ) 5'-CCCTC-
CAGGGGATCTGTTTG-3"; PLVAP, ( 1IF X %% ) 5'-
CCGGGTCATCTACACGAACAA-3', (¢ X 4 ) 5'-
CCTTGAATTGATCTCTGCATTGC-3'

1.2.4 &G B ¥ &k ( Western blot, WB) 523 Ficfhl
& 19% PMSF (1) RIPA ZLf# % , $2 40 Ml sl 4H 2 B AR
Mo 10% SDS-PAGE ¥ i FE vk, fH 77 225 mA #% i
90 min, 1 x PR 3} PR 5 £ 4] 20 min, —$HT (4 5
$t GAPDH 1 : 7 000, f23t PLVAP 1 : 1 000, %237t
PI3K 4241 p-PI3K fahr AKT At p-AKT #41 : 500
) — BB R )4 CIFF R . K H TBST P
3 (10 min/¥R) , —Pr (R —Hr 41 - 10 000
(%) TBST #i %) Z iF & 1 h, TBST P 3 ¥ (5 min/
), ECL B3,

1.2.5 %, 9% 284k (immunohistochemistry, THC) ¥4
AWEREAYIE 3 ~4 pm B H Fr o R EnVision
AP PLVAP 75 HCC ) i dH 2L 1 587K F-
PRAEEIELL T B B KA AR = B
i AU SR DRI 550 5 A1 LR N S PLVAP (1 = 400)
BEE R K H RS PBS ki il 24 1eG
(1 2 500) % F 30 min [DAB 4, FRARG YL |
JBEACE B TR R IR [T o A5 R : Bk U0 AE B
IR AR AR R T S AT A B 200 R AR
(95 AN DI, T4 100 />4 i rb iy BE: 200 1 28, 4 S
A DX B 1 200 8- B S TR bR . AR T
IR BHE bR A oy 4 G 10% ~25% 9 1 2%
(IEHN 153),26% ~50% Jy W (il 2 53) ,51%
~75% ML 3 53) ,76% ~100% IV 2% (il
HAGy) o YR EEPE A BIYE (0 J3) , EepR A (1
53) BRE(2 93 RRR (3 1) o BEKY) A R e )
PR N PIRIIE > Z A, <4 Jr WiRERE, =4
GADST ST
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1.2.6 CCK-8 %3 ¥ab T XKW HCC 48
HiFERhZE 96 £LAR (2 500 A4~/4L) , 4 i Ul BE f5 B 46
BrERE AL, A 10 wl CCK-8 ik ,37 “CREFR4f
HWEOGEEFR 1 b, BRI 1 450 nm AEWOGREH, 1568
24 hHE 1 IR IEERE 5 K.

1.2.7 sB&EHRFEE A TXECERN HCC
HMRIFERN 2 6 £LAR (500 4~/4L) ,37 C 4l 3% 5244
HREE 14 d. 5L R USSR 4R U VR ), L BR B
I 4% 22 5 HE AT 2 4A 7 30 min 0. 1% 45 f 454y
4,30 min J5 PBS PRI T /5405 .

1.2.8 ikl i Kb T3 8UE KR HCC
AR 2 6 FLAR , B T WSS 4 i %% FE 35 3 90% LA
LA 10l AR SRl 4T B 4 A T Il 3 B R R 40
HIC 48 h 5 EH

1.2.9 Transwell 528 Bpab T A KW HY HCC
ARG , M SR R E 5 x 10° 4~/ml,
200 pl A Transwell |2 ({228 5255 1 /N 21T
60 wl A BRI ) , T2 A 800 wl 584
WA, H59% 24 h J5,4% 2 5B W A 2 20 A 30
min, 0. 1% 4 i 2294 (4 30 min, FIARZH b2 iy 40
MR 2, B WA IR SE T,

1.2.10 2y BAb T84 KB HCC 41
Mud— Lh B Fh 2= 6 LAk, Fr 4% & 50%
I, i PI3K/AKT 38 % 41 1 57 LY294002 ( T AE#
F£ R 20 wmol/L) 4b ¥ HCC 41 24 h J5 , WA 41 Y
HF G 220 RE S5 o

1.2.11 Zitsae® g simmsr il 3 a,
fdi ] GraphPad Prism 9. 0 #FSGEitH40#7, G451
i HEEL = AR o SR o A3 % 1 41 1) 45 i
HEAT 0 AT, SR B DR 28 7 22 23 A vk 22 2H TR BUH 3264
A3, 5 P LR A Dunnett- #6555, SR F AU
K7 2250 Wxd P 4 B 22 2 (8] 24 8] 55 B0 25175
BT, SR R T K 3 X6F I PR s BRARRAE 1T 3 B P <
0.05 KZEFA G E L,

2 HR

2.1 PLVAP £ HCC PR iZ R H 5 ih KRR E
MERXFR 53 51%) GEO £l 4 (45 GSE121248 |
GSE60502 ,GSE12941 . GSE76427 ) F11 TCGA % &
(1) HCC Iy B 5 A 7 25 5 23k 2L R 40 M A 4
PRI R 5 4 , 445 8% Sl s 10 4 32 PR 7E 45040 45 HCC 4140
rhfE] b Ak PLVAP (K[ 1A) , i T PLVAP
FE HCC w1 A4 24 DY RE i JCF 5% i3, BRI o ke
PLVAP Y MHF5E %1 4. UALCAN %032 % 1 GEO %

PEAES /R PLVAP SN A9 335 /K F-4E HCC 4148
A 0 T o 4A 40 (¢ =31. 33 .28.20.10. 61 ,23. 25,
14.23,3 P <0.001, & 1B.1C) ., 3LF TCGA il
PRECHE 3BT PLVAP 2% 3K 7K 7 5 16 PR BURRAE 22 [1]
IR R, G5 R BN m R IK K1 PLVAP 5 i
stage ZM AN T 43 3134 B TEAHOCHE (3 P <0.05,
#1),

%1 A [EPLVAP XF HCC 2EIEFRFESHM
ZFMESH(TCGA)
Tab.1 Differential analysis of clinical pathological parameters

in HCC patients with different levels of PLVAP ( TCGA)

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%)
Il 97  35(19.66%) 62 (36.05% )
v 5 1 (0.56% ) 4(2.33%)
T stage 11.02 0.01
Tl 175 102 (57.30% ) 73 (42.44%)
T2 85 31 (17.42%) 54 (31.40% )
T3 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 PLVAP ff HCC HLMARRHPHNRIERHE
S5iERBESFEMMEXYE THC 258 B/5: PLVAP
T2 A BN A 5T 5 7E HCC 41 i b 2R 55,
(i) Jo b & 3R 5K s PLVAP /£ HCC 41 41 rp () R kK
VTR ALK 2A) o IRIRABEHEAR (n=111)
Hr PLVAP (1335 7K1 5 i PR S BRURRAE 19 AH S % 43
Mrig s :PLVAP 5335 5 T 43 0 M 43 S0 A0 G 45
fRALHIIEARSC (34 P <0.05,5K 2) . qPCR Fil WB 4f
iR HCC 4141 PLVAP ) mRNA 7KF-F1E [
TKAF- B W5 T 55 4 (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,[5 2B .2C) . 1Ak, A A IE 5 20 i & MI-
HA #1 HCC 4f ffs &% HCCLM3 , Hep3B, Huh7 , PLC/
PRF/5 #1 SK-Hepl H1 PLVAP [#) mRNA F1%E [ 71k
K, S5 5 B :HCC 41 & +h PLVAP ) mRNA Al
HARRACE Y & TIE R 40 R MIHA (¢4, =
3.59,18.03, 11.19, 17.63, 12.54, 1, = 3.11,
27.06,13.42.19.43 19.21,# P < 0.05, [& 2D,
2E),

2.3 PLVAP 3 HCC ZHffi 5. ;TR N2 2 &
BIFNE 3 7E PLVAP 35K K1Y Hep3B 4 fifd
HEAT i 23k (PLVAP 357K V-5 19 Huh7 47 R A%
Tl A AR A4 2, WB B UF 5% e 3R B/ - 5 0 R
A EE 553 shPLVAP-1 Uk Al shPLVAP-2 i by J5
PLVAP £ 1 35K F- B 5 R B, 1% 4% PLVAP 3
FIRFURLJg PLVAP 25 H K- 2 BT+ (0 =9.75,
8.93.14.94 ¥ P <0.001, 5] 3A), CCK-8 SZI% I
TN TEES S R, B PLVAP ZH 40 it % 384 5 GE ) 8%
HEL A, Tt 725k PLVAP 20 201 Jifd (i 19 4 RE 3 %5 %
FRAI B3 (¢ =5.75.9.22.4.90, % P <0.001, &
3B) . waPEIE AL W « m Ik PLVAP 21 40 g 1) o
FETE BURE T 5008 R ZH e 7 BRAIG, T e 4 8 2 240 L e

FEIE LBE J) B0 R A 3 i (¢ = 15. 12 14, 63 |12. 88,
BIP <0.001, & 3C) . 40 M40 X 50 R @Ak
PLVAP 2 240 Ml RPR 5 RE 7 300t BRAL 95 , i ik
PLVAP 41 2l Jifd 40 I 1 & fig J7 3 X B 3 9 (¢ =
12.64 13.36 8. 11, P <0.01, & 3D) . Transwell
SEG4E L R L B PLVAP 20 41 3T 4 Fil{2 22 fg
BN BRZH FAAR , T2k 2636 PLV AP 41 40 i i 3T 5% Fll i
ZERE 7 R N R 4L WA (¢ = 32,64, 35.54,28.21,
28.13.19.09 6. 57,1 P <0.01, 3E) .

2.4 PLVAP @3 % PBK/AKT i %12 i# HCC
MMAaiEsE . ERFEE VB PLVAP 4% HCC
MR PE R R TE S FHLHL S RIEE W
“stat” f143 T TCGA fiy HCC 33 4E 5 PLVAP 3
MR I REEE, R B R 871 MEEH S
PLVAP [k S IEM (P <0.05,r >0.4, K 4A)
DX HRIR IR # 1T KEGG H &0, 45 R ik
N5 PLVAP 323k M G 3L R #E PI3K/AKT {5 538
e i 2 B (P <0.05, K 4B) . WB kil PLVAP
Xf PI3K/AKT i s Hh G HE2E KPR 520, 4551 12
T 5T HRLLA L, 5 33k PLVAP 40+ iy p-PI3K
Flp-AKTZK B B 55 (1 =9. 46 1. 93, 3#4P <0.001) ,
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Fig.2 Expression of PLVAP in HCC
@ae cells and tissues, and its relationship

@eQ pee 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

r n=10
I sk
Pa Ca
E a
PLVAP
GAPDH
25r
£ 20r
2 15k
B,

(=1
Z210p
=8
~ &

2% sl
=
[}
~
0
a

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; ** * P <0.001 vs Paracancer tis-
sue; P <0.05, ©“® P <0.001 vs MIHA.

R [E PLVAP 7k HCC EEIGKFESHL
RS # (HCC )
Tab.2 Differential analysis of clinical pathological parameters

in HCC patients with different levels of PLVAP ( HCC samples)

*x2

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 48 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
TI-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%)
N1 21 12 (25.00%) 9 (14.29%)

M stage 8.14 0.004
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%)

1M PI3K 1 AKT 7K ANAE (35 P >0.05) 5 5% A2
FHEL , #AI% PLVAP 4fi ffg 71 (%) p-PI3K Fl p-AKT /K-
W B AR (o = 10.95,10.67, 1, 4 = 12.78,
12. 48,3 P <0.001) ,1fj PI3K fl AKT 7K AR75 (¥
P>0.05), WLIE 4C, BHHG PI3K/AKT 38 B 1 380%
X} PLVAP 4> 3 1) HCC J% 1 & B i /8 L, ()
PI3K/AKT 3 30l 1) LY294002 (20 pmol/L) &b ¥
PLVAP 3 53k 1) Hep3B 41l 24 h, 55 5 o5 . 31 5%
ik PLVAP 55 (9 41 M 3 58 68 1 . ve TR g 1 i
R AR ZERE 7 1) 1 58 A5 0 LY294002 HETH (fecrs
=7.14,4.90, 14 = 21.28 21.69, 1y, = 9.70,
10. 46,15, = 14.98.20. 09,14, = 11.59 .6.56, 44 P
<0.01,& 4D -4G) .

3 i

PLVAP J&—Fift P4 K2 40 I (45 S v 2 1, O T 06
JEE A By T PR £ RSO 26 1, 7 0 3 10 5 S 1
ML R 2L 2P R 25 1 G 3 S e 7 TG AR AR R L 3
B PLVAP 5 g i I A7 A= AR 56 57 76 g 2
Uz #ik . Ma et al'® il i 28 Y15 B 2207 B
7~ PLVAP 7 ] 75 J57 M7 R0 28 Jise s s o v g 3
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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 Juqin', 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
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