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HWE E%&Y-1(caveolin-1,Cav-1) AR EW F LMtk T O R, 5 5B S mieiz 54
Fi A, KR, Cav-1 A% & & FbE KA A Fo b 98 S B AE ALK 3 R B, RAFR A D RAT &
2 e, P AERR | Cav-1 RE OB AT 3R & R 09 Rk 4249 N- L BEH) 42 B ( O-linked N-acetylglucosamine , 0-Gle-
NAc) #8 A AR 0-GleNAc 2645 8 ( 0-GleNAc transferase, OGT) #9 & ik | 3% 3& T /) KI5 28 JeL 64 it
# Ao dz 2 HHR RT-qPCR | Western ﬁPﬁ%““%%%%*&%%ﬂfé%iﬁ?,Cav—l Wit TR ERE
F RUNX2 &k 474 7 miR24 #9455 (P<0.05), FiEH %% £ A9, miR24 44 328 Ogt mRNA
3'-UTR FF#r 4] 3t & ik (P<0.05) . &A% 43 Cav-1 i@ i¥ RUNX2/miR24 iE & 4% OGT ) & ik Fv
O-GleNAcHE AL, A F- 300 RAT Rl it A5 Ao i Ak 3 dm, X B RBT T Cav-1 AL
H A58 OGT £ A A& G R 0-GleNAc H A FTAUH] , A BF & 69 K £ R AR B L34 T 4749 22
P Fm S IR I
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Upregulation of OGT by Caveolin-1 Promotes Mouse Hepatocellular
Carcinoma Cells Migration and Invasion

WANG Ling-Yan, WANG Yu-Han, ZHANG Cheng, CHEN Xi-Xi, HUANG Huang, LI Wen-Li,
ZHANG Jia-Ning” , LIU Yu-Bo~
(Research Group of Biology, School of Life and Pharmaceutical Sciences, Dalian University of Technology, Panjin 124221, Liaoning,
China)

Abstract Caveolin-1 (Cav-1), a major structural protein of caveolae, is implicated in the vesicular up-
take processes of transcytosis and cell signaling. However, its role in modulating protein glycosylation and
tumor metastasis remains to be further elucidated. In the present study, it was shown that Cav-1 promotes
the expression of O-GleNAcylation and O-GlcNAc transferase (OGT) , and triggers the invasion and me-
tastasis of hepatocellular carcinoma ( HCC) cells. The results of RT-qPCR, Western blot and dual lucif-
erase reporter assay showed that Cav-1 negatively regulated the expression of transcription factor RUNX2
in HCC. Subsequently, this results in attenuate RUNX2-induced transcription of miR24. miR24 suppres-
ses mouse HCC cells invasion and metastasis via directly targeting Ogi mRNA 3'UTR. This research pro-
vides evidence of Cav-1-mediated OGT expression and O-GlcNAc ( O-linked N-acetylglucosamine) eleva-
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tion. These data give insight into a novel mechanism of HCC occurrence and development.

Key words
linked N-acetylglucosamine ( O-GlcNAc)

VA M R 1 S S 0 R0 SR 1 o, B AR -
1(caveolin-1, Cav-1) 75 PR 355 g 5 27 1) 25 4 T AR K
hRE R HEERY Y R A S TR
WERNSFES S T8E, PS5 THEAES
R BEA-1 250 TR
T RIEES LR A R AR 4 Wi F
UL IR AR -1 A A R LA 8
5 BP0 A e A 0 B AR P -1 3 e 4
IR STOGal-1 23K 52 el JHF- 957 200 0 1) e L 7R
B L RE 111 R AR -1 RERS 38 i o R
OB S A A ) 08 4, 76 PR 08 & 2 R TR vh R 5
YR B BT P AL 6 A B B

AN N-£ T8 5 1 ( O-linked N-acetylglu-
cosamine , 0-GleNAc ) WAl & — 3 7776 T it o
FRZEE 1 5T Y ] 33 BOBEE 1, B O-GleNAce WS #%
R4 (0-GleNAc transferase, OGT) AL 5E 1K, & 5
A A5 AL 5 MRS e R AR N 1) Z2 R AR BRI B 0
R OARSCHRSY T AR HI-1 A 0-CleNAc B
FAb S OGT RIAEMBLH, Ik — 2 40 1 =X/
eI 2 L2 7% 12 2BV BB S
1 MRE5RE
1.1 RFIENE

TCik LA RS T RE /N BUFHE 41 i R Hepal-6 T A
AU T PR = e 200 B v v i 2 2 B R e /N BT
YA &R Hea-F B K IE BEBL K 2400 B 2 R a7 - IR
7 FROE RIREEH-1 1 Hepal-6 i} ( Hepal-6/
Cav-1) A E 4 @ IR A7 ; = M DMEM & RPMI
1640 15 37 3L F Gibeo /A F]; RIPA 24 W (58 ) |
PMSF ¥l B 3 7 KRS Al 28 H-1,0-GleNAc HEE
AW . GAPDH Fll RUNX2 LK IE T Cell Signaling
Technology 23], 0-GleNAc BHIEALHIA (CTD110. 6)
JF Bio Legend /& Al ; ECL & Y& F GE health-
care A, BRUIE RUNX2 /NHHE RNA 31 ) A £ 1
AEPRHE A BR 2 AL /N R 3K FURL peDNA3. 1-Amp-
Cav-1., pCMV5-Amp-RUNX2 . pCIGP05-Puro-OGT, /s
BLRER B kL pGPU6-shCav-1, pGPH1-shOGT i A %
FAF s miR24 B4 ( mimic ) .miR24 $]# (inhibi-
tor) W B g5 BRI
1.2 ZHRELESE

M 55, R FRE & 10% 54 103 L 100 U/

hepatocellular carcinoma (HCC) ; caveolin-1( Cav-1) ; O-GlcNAc transferase (OGT) ; O-

mL 8 A 100 U/mL #5521 DMEM R 3256,
F 37 °C,5% CO, MIFMREFMF T %,
1.3 ZHpasE

Hea-F Ry 07 40, ASHIF 53 R B 28 FL Ik A T
20 B2 e DAL Q805 . B 1x10° X EUE R )
Hea-F 400, f§i ] DMEM 855 528 N 2 ug 4
BN R IR A), 55 & 4 mm BLEEAR P, HLEESL
2 250 V., Kb B FE 20 ms, 1R, B, 7E 10
mL 7% 10% a4 1L WAL RPMI1640 35 53 5
K597, Hepal-6 K NG B4 5% Ge 1 | 52 00 8 AF AR 48
Invitrogen 2 ) Jig 5T 4 % 44 3 7] Lipofectamine 2000
UL B 24T, %5 Hepal-6 4014250 T 6 fLH
o RRAIMIAE K 2 75% 10 & FER S TR G o K Bk
Y Lipofectamine 2000 AHGIFI# LU BNE 51 5 ),
i 2L DNA-fE B 5 & W) N A Hepal-6 b, B
Jii JIE 37 °C 5% CO, Fi 354 h 5 9% 24~48 h, miR24
HEALIH) (mimic) .miR24 #EIH (inhibitor ) B 4H /% Yy
BVES IR I 0 DR Ui Btk 7,
1.4 ZHRERIRSEIE

BUN BT LL 1x10°/fLEEM T 6 FLIEFE
Marr, FRaifs s £ 52 A nt, A 10 pL ik
SLAE AL Z M ERIJE, 76 0 h 24 h 48 h i), 43
S PBS T UE 3 W, AR E WA B OSSR Il
SRR BB
1.5 Transwell /NE S

BB AE R B Z0 A 1x10°, 100 pL A5
0355 1 3% 5% B0 B L 20 82V . #E Transwell /N3
T ZH A 600 pl % 20% G2 LTE A RE 3R 3, T
I Z TR A0 R, R R, T 5%
€O, .37 C 40 M 15 32 46 h 55 5% 24 h, U Tran-
swell N 1% i ] PBS 123358 3 W, Z 5 H
100% H B3R H01E 5E 30 min, JH 1945 b S8 15 Wi 1l
et 30 min, i PBS IR 3 W, THEI & Wi
BE TSR RS AN LEFARE IR
1.6 LR KEEERA 54X KA (Real-time
qPCR)

fdi 1 TRIzol HEHUAH I A RNA , 43 54 i Prime-
Seript miRNA ¢DNA 4 81 7] & F PrimeSeript RT
Master Mix Kit( TaKaRa 723 7)) # miRNA Fl mRNA
%% cDNA, LI SYBR Premix Ex Taq Il ( TaKaRa
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o)) A G ER &R, ] LightCycler 96PCR X
(Roche 23 Al ) #1752 Real-time qPCR, & & %8¢
miRNA 3¢ mRNA [ Fik7KF, i U6 snRNA A
GAPDH 43 5% miRNA Fll mRNA %) & ik 7K i 17
brifEft, GAPDH L5191k 5'-ACCACAGTCCAT-
GCCATCAC-3', Fii#51¥1°M 5'-TCCACCACCCTGTT-
GCTGTA-3';0GT L1 51~ 5'-GGACAGACTAT-
GATGAGCGGATGAAG-3", R iif 51 ¥ 4 5'-CATGC-
TATGGTGAGGATGGACAGAAG-3'; miRNA F4 4 S
S5 H Ribo 23R,
1.7 Western E[J R4 il

PEHL 1107 4HMLEER 1 5T, >k ] BCA B H e
HIRA & (B RAR) #TEA R ER, %R
PR T P, Kk 0 5 8 1 B, 4 R b ) 1
5ER2 % PVDF 5, i FH 5% BN 03 % i 5] PVDF
JE2 h, EHE -1, RUNX2, 0-GleNAc A 35 R B |
0-GleNAc —HiFiBE LB A 1:1 000,4 CHFE 7%,
TBST ¥ PVDF 5 Uk, 40 s i 1 h, Bk
W ECL & %157 & ( GE healthcare 23 7] ) i
TRt
1.8 XUKHEBEEDH

K H TargetScan7.2 1 ( http://www. tar-

getscan.org/ ) Fiill RUNX2 7F miR24-1 & miR24-2 J3
B X AR R A IE SRR S TR R B X R
Bt, it PCR ¥ 3451 %, miR24-1 L5l 5'-
TGGGCTGGAGTAAGCAGGTA-3', R 5l ¥ K 5'-
TCCACATGTGCTGAGTGTCC-3'; miR24-2 [ i 51 4
9 5'-TCTACATTGGGTAGGCCCCA-3', FiiEn ¥k 5'-
GGTACACCTCACCACACACA-3', # pGL3-miR24-1-
promoter JiT K7 5% pGL3-miR24-2-promoter [T $i 5
pCMV-RUNX2 Ji7 # 3t 5% 44 51 293T 4l rhr, 35 5%
48 h it FH ALz S 2R il 4 15 J DR A i 3 ) & (35 B
Promega) VR RN , G X2 S 2R il vk
1.9 SitEHZE

THEGORER ¢ K5, B0 Rk P34 £ 07 25K
P <0.05 NEFHGEIT¥EX, GitkERH
GraphPad Prism 8. 0 K {F2x 4l

2 #R

2.1 MEFEHABPEES-1 5 0-GleNAc B#E
K ESIEHERX

T WS -1 R R R R T R DI RE,
THREEH-1 55 % 0-GleNAc BHIL{LFI OGT
IR R Y b 96 % B 1) OC FR AR SCHE /N R 40

Hepal-6(JC Cav-1 3Rk ) 40 i Pk B Ao e id Kk B4R
H-1 1Y Hepal-6 ( Hepal-6/Cav-1) 4 itk h 147 T
qRT-PCR Kl . 455 7R, Hepal -6 41 fif i 3% 1K 25
HH-1 )5, OGT 1% sk - F#E H B K 2 2% 42
e, LRI 40 B9 F 0-GleNAc &4 K SEts A B i |
W (Fig.1) , XEEEREKY EHEA-1 WEREE 0-
GleNAc BEEAL 52 IEAH G A58 -1 Pl e i
OGT 55 5% /KF-52 00 OGT 1Y 2R 3K FN L N & H LY O-

GleNAc i3t 1k .
A)
B fepal-6
_ =3 Hepal-6/Cav-1

300

200 -

100 +

Relative abundance of mRNA of
Cav-1 and OGT by qRT-PCR

(=]
'*
*
*
*

Fig.1 Upregulation of OGT is associated with Cav-1 in
mouse HCC cell lines (A) qRT-PCR showed the ex-
pression of Cav-1 and OGT after overexpression of Cav-1 in
Hepal-6 cells. (B) Western blotting assays were used to de-
tect the protein levels of Cav-1, OGT and O-GlcNAc after
overexpression of Cav-1 in mouse HCC cell line Hepal-6.

Data are expressed as mean = SD (n = 3)," P<0.05, “p
<0.01

2.2 LHIAEZEQA-1 #ME/NEBFE A B RUNX2
RIFRIL , HIHIMR 3 miR24 B9FRIE

O 08 W, B8R -1 ] 76 BB 20 A i i
SEAF RUNX2 AY335, 17 RUNX2 B 95 UE B 5 i
B IE RS TR ZB ARG, PRI AS SCHEDN | 25 26 -1
PBEH OGT £ik5 RUNX2 A K, N 1 #E—E
X HED A SORES T R -1 R IBBUE RN BUF
FAANAL RUNX2 B2, 58 B e -1
FIK MY Hepal-6 /NI A0 | o R A & -1
T30 RUNX2 £ [R5 KF T (Fig.2A) 5 M 7E 5 2
H -1 FIAH Hea-F /N 4+, ) H shRNA
IR AE R -1 B R IK, 15 RUNX2 & 1R IAK
T (Fig.2B) , X segh FERI 78 /)N B9 40 g
R -1 BRI I % 5% I RUNX2 2R 1 K
PRIk,
2.3 /MEAFEHEMRS i RUNX2 EEHE
miR24 FEE R, M%) 0-GleNAc HEE B ERIE

TR A -1 509 RUNX2 #il]
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(A) B)
Hepal-6 Hea-F
Cav-1 - + shCav-1 - +

Fig.2 Cav-1 downregulates the expression of RUNX2
(A) Western blotting assays were used to detect the protein
levels of Cav-1 and RUNX2 after overexpression of Cav-1 in
mouse HCC cell line Hepal-6. (B) Western blotting assays
were used to detect the protein level of Cav-1 and RUNX2
after knockdown of Cav-1 in mouse HCC cell line Hea-F

YEHIXT OGT 3Rk (5200, 2% SCH: RUNX2 (135 5T
FiLYeE] Hepal-6 "1, 3] FH shRNA i Hea-F 4ff
Jfirp RUNX2 193835, 4R 7R, 78 Hepal-6 41l
H RUNX2 (3 Z6ik 0 OGT i 8 (A B KPR K it
I8 RUNX2 ik i}, OGT )2 35 /K ¥ 8% L4 ( Fig.
3A) ; [FIEF, 7E Hea-F 0L rh , RUNX2 09 8 B0E 1
OGT ZE 335 ; 1k ik RUNX2 B, OGT iy ik K
4N (Fig.3B) , iX F B RUNX2 7F OGT ik
R, RyEARE D & RIFFEEF, miR24
] DL AR W] Ogr mRNA 37 R gmfid X 72 s Sk e
KM H OGT My F K", A TR W F
RUNX2 Fl miR24 1) X &R, AR SCE e qRT-PCR
S I/ FRFFRE 4 1 RUNX2 X miR24 ik 7K
SR, 5 BE LA L, Hepal -6 i g FF RUNX2
Fad Fe ik EIH T miR24 )3 35 (Fig.3C) ; £ Hea-F
A, AT shRNA #0# T RUNX2 #Y £ 5 e,
miR24 FikKF W2 TR (Fig.3D), iR RE
W1, e 5k K1 RUNX2 A REIE A4 miR24 BYKIA
miR24-1 Fl miR24-2 YE A miR24 FJEH) 2 i

B BAREAMTM A T A B3 ek b, 02
miR24-1 #5367 A 4 BT 51 5 miR24-2 1
Y RAITHNSE AR . T H5¢ RUNX2 #1451 B
Flt miR24 B 51 19 35, A TR JASPAR (http://
jaspar. genereg. net/ ) £ 2% T. H., 43 %] %] miR24-1 FI
miR24-2 J3 3 F 1 RUNX2 9454 7 S AT T 1l
(Table 1), MRHEHAL 2B HUR 2hF X B, 341
W5 BE A H# T pGL3-miR24-1-promoter 1 pGL3-
miR24-2-promoter kL, RS pCMV-RUNX2
Johr 2 L 1) 293 4, F-fufi AU S R T A 5
PRS2 S0 G RUNX2 X 412 45 32 R 6k g i), 465
FW],RUNX2 2 3Rk i Z 45 T pGL3-miR24-1-pro-
moter FI pGL3-miR24-2-promoter [ it & 3 K 1 P
(Fig.3E) , iRgh SRR LR F RUNX2 RERS 7
S EHE S miR24-1 Fl miR24-2 W 3 T X 454, )
PR PE AL 5% M OGT Rk,
2.4 EEA-1i#13 LA 0-GleNAc HEEEBEER
FiXE R/ RIFE AT R E A

J T HE— 25BN RUNX2 0% (9 miR24 ik 2
BSHEEA-1 N FOENRT R MRET R,
ARSCAR SR T miR24 25U (mimic ) 3PP il 7
(inhibitor ) % 4% 2 A [A] 9 /)y BRUFF i 48 B, OGT 1Y 3R
KK RCAR 5 A S i A FL AR R TP BT AR A R —
3, Hepal-6 HT 48 41 Jd o miR24 10 1 57 9 % Yo fifi
OGT 75 1735 7K - i Z 14 0 ( Fig.4A) ; T miR24 114
T FEIRI B FEH T OGT & M3k (Fig.4B) | ilF
B miR24 HSC A PEEE T OGT I FEik, I TiHE—4
Ik miR24 2 HS 5 T HEHEA-1 N0 OGT &
IR AR SCTE AR -1 Rk KRR Hepal -6
AN AR, BJR T -1 B3R, miR24
FRIRKE T I (Fig.4C) s [RIFER  FEE -1 Kb

Table 1 RUNX2-binding sites in the miR24-1 and miR24-2 promoters predicted by JASPAR

Promoter Start position/bp End position/bp Sequence Relative score
miR24-1 -546 -532 TGGTATGTGGTGTGT 0.92
miR24-1 -2 327 -2 313 GGTCTCTGTGGCCTG 0.91
miR24-1 -1 146 -1132 CTTGGCTGTGGTGTA 0.89
miR24-1 -2 331 -2 323 ATGTGGTCT 0. 88
miR24-1 -69 -61 AGGCGGTTT 0. 88
miR24-1 -306 -298 ACACCACAC 0. 86
miR24-1 -222 -208 AAGGCCACATACTCA 0. 86
miR24-2 -962 -954 TTGGGGTT 0. 88
miR24-2 -1 039 -1 025 AAATTTTGTGGCTTG 0. 87
miR24-2 -959 -945 GGGGTTTTGTTGTTT 0. 87
miR24-2 -208 -109 ACTGTGTGTGGTGAG 0. 86
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KPR 1Y Hea-F /NEUHEAIMD, B8 T &8 -
1 fFRR il miR24 B 3RIK7KF LH (Fig.4 D), ik
B -1 X T miR24 A W R R ER, IF
H miR24 A& F 18 OGT AYFRikKF-,

h T AR E R M1 A5 OGT %Kik I
VA o3 F AL AR SCHE G B8 V5 REAS TR A Hepal-6 (fi%
FREINEE) X Hac-F (=5 40568 ) 4 M v 43 591 1
R TEEA-I RSB, SRR, FEA-1W
1 FIKTE Hepal-6 4L rh ] T RUNX2 3R ik (1) [
f, S TR AR T miR24 AYFE % (Fig.4CLE) , Hilk
AHIA], 7E Hea-F 20 Jf s s 25 86 1-1 g 3 hn 1
miR24 f{555% (Fig.dD,F) . 454 miR24 X OGT ik
FAIIRIVE T, sk st AR, 2 2R -1 e ad fil
il S 1 RUNX2 3k, IR 40 i OGT %
ik, AR B O-GleNAce BESREAL K

(A)
Hepal-6

RUNX2 - + siRUNX2 - +

e ] o ]

©

(B)

Hca-F

siRUNX2 - +

e [ ]

RUNX2 - +
RUNX2

Fig.3 RUNX2 plays a key role in regulating OGT expression by binding to the promoter of miR24

T3 4h AR S A 20 B 400 IR A Transwell /)y 28 52
55, o3 AN T A A -1 150 OGT Fbxd /MU
AT R B RE T RS, 5 X R AR L, 2
FHH-1 W RiA B EME I T Hepal-6 4 iEpYiEF;
MAEFRE 1T R A FH H-1 19 Hepal-6 40, F H
shRNA Rl OGT 123k, 40 LT 7% 18 BE 12 35 Il 55
(Fig.4G) , Transwell /NZE SZEG 43 M7 R B, ALK H -1
HEINT Hepal-6 4HIAYR 28 HE, MiAH L Hepal-6/
Cav-1 4, T8 OGT RikJ5 , 4 U2 28 fig o =%
K (Fig.aH) . [FIFER, ZEIEFHE 1 35 1Y Hea-F /)
SR P A M IR 2 B -1 3R38, A i Y 1 28T e
AR, FERCIEAN I 22 3R3K8 OCT, 22815 fik bl % 4%
i (Fig.dl) . UL EZ5 R HHEA-1 /T hEd -
5 OGT FIkHG AN N 4 H BT O-GleNAc &1, B
LI i N B i 200 LT B8 AR 2208 RE

(E)

4 N

20 1sop Hepald 261 = Control mm +RUNX2
o ! =
5 100 g3
|2 o4
oS s
£E 50 £ 3
5 E sk i:’
~ 3 0 s 2

Control +RUNX2 £

o 0
miR24-1 miR24-2
promoter  promoter

88 15
S A Hca-F
s &=
3~ 1.0
Qo o
S <
g Sl
=% 05
<
) E *%
%800

Control +siRUNX2

(A) qRT-PCR

showed miR24 expression after overexpression of RUNX2 in Hepal-6 cells. ( B) Western blotting assays were used to detect the pro-
tein expression levels of RUNX2 and OGT after overexpression of RUNX2 in Hepal-6 cells. (C) qRT-PCR showed miR24 expres-
sion after knockdown of RUNX2 expression in Hea-F cells. (D) Western blotting assays were used to detect the protein expression
levels of RUNX2 and OGT after knockdown of RUNX2 expression in Hea-F cells. (E) Luciferase assays of reporter activity after co-
transfection of either the partial miR24-1 and miR24-2 promoters with the pCMV-RUNX2 plasmid into HCC cells showed that

RUNX2 targeted the promoter of miR24. Data are expressed as

3 Wit

I 2 0 7 A P A 2 T R ) 2 M A i A
SRR A A AR KA iy R AR A O
SRR B -1 BT RN A 1 45 ) A
HUBUON R R A0 b R 4% T AR 2 1 2R P
Mo SARIE , fER A b 8 A -1 B Rkl
) PP 40 O T e 2 4 B, A R R DR R A
FIN A HRGETEN R -1 7 H AL 2 R AE o

mean + SD (n = 3),  P<0.05,  P<0.01

A REEAT I S R AR R R -1 A
JHFJ8 2 e A7 0 DR B (LR R HE T RE Y
AL AR . 384T L Hapel-6 5 Hepal-6/
Cav-1 il T RE AR AR AE, A SC KB, B H-1
FIRIKF S/ BRI R R I RE R B ARG, &
HH-1 Al i e % 1 RUNX2 3Rk 119
I miR24 {9HE S, TTT_E A T OGT %% sgK-F-Hli
WHEFTAY 0-GleNAc ¥EEEAL , e & 2 B0/ U8

20 ML A2 AR R TR RES
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Hepal-6/
Hepal-6 Hepal- 6/Cav I Cay-1+shOGT

z

(B) (F) (&)

Hca-F
55 Hepal-6 S g shCav-1 - + Oh ™ !
o S
B 2 = E 2 oo i
o 5 o § ik
Zee 1 ze 1 RUNX2 24h
SE SE :
Control +miR24 Control +miR24 :
inhibitor mimic ‘
miR24 inhibitor - miR24 mimic - i
110.6 3 Hepal-6
Hepal-6/Cav-1+shOGT
© (D) <15, ™ p v
Hca-F =
8 15 Hepal-6 Y 3 =
5% 5= 210t
S2 10 £ 2 a
%g 0.5 é% 1 E
= e =g o
Qo Q
2% 00 &3 % 00
Control +Cav-1 Control +shCav-1
t/ h
(E) Hepal-6 (H) Control Cav-1 Cav-1+shOGT (D Control shCav-1 shCav-1+OGT
Cav-1 - © i : . : 8
Cav-1 E 3
av- g 2 |
jant
2000 2000
GAPDIT [s ] 2. 3
s 1500 g =l 500
£3 g8
% & 1000 %« 1000
é § 500 gg 500 sk
2 S 3 obLs X
N S RN
&
Qoﬂ\“ C‘ix %‘\06 c® %X\C‘?*:l\xo
J &
I &
Fig.4 Cav-1 promotes cell migration and invasion by enhancing OGT expression (A) and (B) Altering miR24 expres-

sion impacts OGT protein expression in Hepal-6 and Hca-F cells. Q PCR and immunoblot analysis of OGT expression were per-
formed following treatment with miR24 mimic or inhibitor. (C) gRT-PCR showed miR24 expression after overexpression of Cav-1 in
Hepal-6 cells. (D) qRT-PCR showed miR24 expression after knockdown of Cav-1 expression in Hea-F cells. (E) Western blotting
assays were used to detect the protein expression levels of Cav-1 and RUNX2 after overexpression of Cav-1 in Hepal-6 cells. (F)
Western blotting assays were used to detect the protein expression levels of Cav-1, RUNX2, OGT and O-GlecNAc after knockdown of
Cav-1 expression in Hca-F cells. (G) and (H) Wound healing assays and Transwell invasion assays showed that the Cav-1 en-
hanced migration and invasion ability of HCC cells by upregulating OGT. Similarly, knockdown of cellulin-1 expression in HCA-F
hepatocellular carcinoma cells with high migration ability was associated with reduced cell invasion potential. On this basis, overex-
pression of OGT significantly increased the invasion potential ( Fig.41). Data are expressed as mean = SD (n = 3)," P<0.05,
* P<0.01

miR24 J& miR23b-27b-24-1 Fl miR23a-27a-24-2 T 5T 22 0 | S 0 3 1 ol AL 5 e 1

e —F AT AYTH RNA (microRNA, miRNA) | E2 % Sk R SR IMIET | AR R 0-GleNAc
IEDTET LSRRI OgimRNA 3UEARRIDS IRWEMTUIR it fi sy 0 00— 1R O, LB AL

HEAILT OGT K9 MR FLBCRILKE ™ o A3 gy psaaiiiy 0-GleNAc HEHK T,
%'JFH?&%%%E@JHE% T 5 5 H T RUNX2 B] DA SR £ U RFST SR AR 111 T AR 5 R vp S i
OY AR miR24-1 Al miR24-2 WO 0% IO yp e easpipmmion e om, 35 28 -1 AR L9
miR24-1 il miR24-2 [OFe%. WL AERVREELES oo oo g SToGal 9%k, 5 500
SEEVEE 1 IR0 (A Cav-l/RUN BIRT I o o VR T L SR T

2 mik24 B9 EHR'SE 5 REAMI R P | A A0 T 526 -1 s
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537 &

WS MAPK 550 8%, A28 1 /)N B8 200 B v e e
WESLFLAL W Pofutl FYFESEIEAR . RAF 1IRATF5E
B A AR (-1 B0 55 5 M vh S R SRR A A G
HEEE -1 VA B3R K S 1 B A 4 HLA v R
A, ARWFST B TR R (-1 AT P ok
T RUNX2 i% 19 miR24 % i 72, B o5 — FlobE
SRS OGT 33k, WF T 8 SN B -1 T
JeR A b SR BB AR AL TR R e R .
o ARBFSEIEI T & H -1 5 OGT FRik 2 IEAH K,
R /NS 20 B v, B8 BRI Z BT 45 SR B
-1 BEI % 5 I T RUNX2 ik, RUNX2 )
I FRIR G miR24 G5k 8 RUNX2 25 T%#
-1 X miR24 1Y 45, i 2 2 B 45 2R R 9,
RUNX2 #] ) B $£#0 5] miR24-1 Fil miR24-2 J& 31 1
X3k, FAEHE miR24 A% At . 5 B E] miR24 X
Ogt mRNA HFFIHIAE ) AR SGA & 8 -1
i RUNX2 1% 309 miR24 5 5% {2k OGT ik
FEIY O-GleNAc B34 3% | e 2842 5 T /N BUKF
T 20 LAY SRS RN 22V HE (Fig.d) o

IR HITFSE R, 0-GleNAc W16 75 9 20 i 1)
RN R HEREMERS . B, HDACT &)
O-GleNAc BFEIEALTR B GE R M 20 26 1 19 L BRI K F
T p21 553 X T RES S BN R T B 55 R
IR RRAT 328 0 S 0 B9 10 26 o S b R ™, AR
SCHTF ST AS T S X B — B B A R -1 A 3
OGT F¥#, #2457 0-GleNAc 1&4fi 7K S, i 14
s T /N 20 B A (R 28 e R v e, G R B,
0-GleNAc #FEAL 4 nT 3l 1 b 8 58 0T 4 )| & F i 1
( matrix metalloproteinase-1, MMP1) | #& Jii 4 J& £5 H
fi 1( matrix metalloproteinase-2, MMP2) F£Jfi 4 J& &
F1 3 ( matrix metalloproteinase-3, MMP3) & T 4 E-
FEZh B IR, 1 i /0N BUTE i 40 i 10 3 B8 AN =
ZERE NP ARSCHEM, -1 15 S8 OGT %
IEF O-GleNAc &1 L 8 7] B3l 1 280 1 i A2 T
/I BRI 98 A I A 0 B R 2% (H EL AR VR AL A
Rritk— 055,

2 ARSCIFI T /N U i 40 i 2 2 -1 3
5 OGT FE5FIMEN 0-CGleNAc BEIEAL K- 1 AL
il SRR -1 7R S v R R R AR A R T
B A A 1) 25 A -1 8y BEL BT P 240 i
RS TR AE B R
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