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Effect of MitoCur —1 on development of hepatocellular carcinoma by targeting
inhibition of ubiquitin —specific protease 14 L/ Yi', LI Guoyan', CHENG Li', LI Gege', LI Aiming',
YANG Ziyan®, CUI Hongmei' (I. School of Public Health, Lanzhou University, Lanzhou, Gansu 730000, China; 2. School
of Nursing, Lanzhouw University, Lanzhou, Gansu 730000, China)

Abstract : Objective To investigate the effects of MitoCur—1 on the proliferation and migration of hepatocellular carcinoma
through the inhibition of ubiquitin—specific protease 14 (USP14), providing a theoretical basis for the antitumor activity of
MitoCur—1. Methods HepG2 cells were cultured in vitro, and CCK-8 assays and colony formation assays were used to
assess the effects of MitoCur—1 on cell proliferation. The scratch assay was employed to evaluate the impact of MitoCur—1
on cell migration. real —time quantitative PCR (RT-qPCR) and Western blot were performed to detect changes in both
USP14 mRNA and protein expression levels in HepG2 cells after treatment with MitoCur—1. The CHX assay was conducted
to examine the effect of MitoCur—1 on protein half -life. An animal model was established, and hematoxylin and eosin
(HE) staining along with immunohistochemistry (IHC) were used to analyze the in vivo antitumor effects of MitoCur—1.
Results The cell viability of HepG2 cells decreased with increasing concentrations of MitoCur—1, with an ICs, of 3.62 pmol/L.
Compared to the control group, MitoCur—1 at concentrations of 0.2, 0.4, and 0.8 pmol/L significantly reduced the colony
formation ability of HepG2 cells (all P < 0.05). After 48 hours of treatment with 1, 2, and 4 pmol/LL MitoCur—1, the migratory
ability of HepG2 cells was diminished (all P < 0.05). Additionally, treatment with 1, 2, and 4 pwmol/L MitoCur—1 for 24
hours led to decreased mRNA and protein expression levels of USP14 in HepG2 cells compared to the control group (all
P < 0.05). CHX assay results indicated that MitoCur—1 reduced the protein half-life of USP14 (P < 0.05). The experiments in
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vivo showed that the growth rate of tumor volume was slowed in the 15 mg/kg (in body weight) MitoCur—1 group of mice,

resulting in a significantly lower tumor volume than that of the control group (P < 0.05). However, there was no statistically

significant difference in the overall weight gain of mice between the treated and control groups (P > 0.05). Conclusions

MitoCur—1 treatments inhibited the expression of USP14, reduced the proliferation and migratory capabilities of HepG2 cells,

induced apoptosis, promoted autophagy, and suppressed the development of hepatocellular carcinoma.

Keywords : ubiquitin—specific protease 14 (USP14); hepatocellular carcinoma; MitoCur—1; targeting; antitumor; HepG2 cells
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PCR,RT-qPCR)

FH TRIzol i 7| 2% HepG2 4 , i A it 1Y 4
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0.0
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2.7 MitoCur—1 3 USP14 & & & iA 89 %

K BT R A ORI B (0. 1.2,
4 pmol/L)MitoCur—1 4t 3 HepG2 4 ffl 24 h,USP14
EAMREBAEO . 258 ME 7, B #E MitoCur-1
W BT R, USP14 1R IBAKE TR, AR R4
USP14 MR FIAHXT RIB AR, ZRA5 i FEX
(F=90.1,P<0.05) . 5X AL, 1.2 4 pmol/L 41
USP14 & I AHXT R & N (¥ P <0.05), H
4 wmol/L 4 T FE 60% /41 -
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2.0
i_ =l 0 pmol/L
X 15 =3 1 pmol/L
# . B 2 umollL
=
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‘DI *
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< 0.5
Ay
224
=1

0.0
MitoCur—1 &b H12H

S0 IR, *P < 0.05,n = 3.
7 MitoCur—1 XJ HepG2 Zi ifi  USP14 & [ 335 (1) 52 1)

2.8  MitoCur—1 %} USP14 % & 4 fig ¥ 5% 2164 % vm)
3 12— B MitoCur—1 T ## HepG2 4 fifg #
USP14 M1 LI, A58 0 B CHX &b FRAS [R] et (i)
S HepG2 i fifl . 25 R nfEl 8 iR , MitoCur—1 T~ T
J& . HepG2 H1iy USP14 25 M MR -F = W 4 5, 5%t
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A, 25 8a 50178 X (P <0.05), #&/5
MitoCur —1 3 3 3 2 25 11 0T B i ~F 52 109 1 e AR
USP14 & 1K

2.9 MitoCur—1 # 4K P 3BT I8 I7 2%

S I, 2% A B KB RV/IME TE S
LIRS TE o W, R AR AR OK
B . SRR 1 PR, & A/ BUAE S EIgE,
meyfadm s s it B X (P> 0.05), #2718
MitoCur—1 %F/NFLJC IR B B9 5FAE A o MitoCur—1 4525
ZH i e A BRH A R 22 R ) 02 15 mg/kg (LI

SR E T ) MitoCur—1 45 25 41 52 B K 47 1% B e 1
FHLOZESS 1R 55 3 8 45 4 JE s o (R A AR T
YR, Z A GI2EE L (P <0.05), WLk 2,
s 23 U] B, 54T HE B8\ THC 4
M TUNEL 3t . g5 & 9 FroR , HE 42 £ 35 B 4)
AR, MitoCur—1 25 25 21 H3 B0 BF 52 (%) i 8 440 it 3R
SEIG, HE BRSO . THC U1 R R, USP14
FEARBAKEFELI AP R T, MitoCur—1 L
FR R AR 1) 2, o e R G A A DG B 1 K67 1)
2k, WT-H M Cleaved Caspase—3 Fl {47 TUNEL

x1 Y IRE AN RIKE (n=3,¢)
R R
2051 L) GlENGiS - -
1R H2 8 3R 548
XF R4 20.92 + 0.47 20.72 + 0.54 23.43 £ 0.15 23.04 £ 0.39 24.68 + 0.79
MitoCur—1( 45 255 it 5 mg/kg) 20.71 + 0.59 20.52 + 0.41 23.90 + 1.73 23.67 + 0.61 24.26 + 1.13
MitoCur—1 (£ 255 15 mg/kg) — 20.96 + 0.29 19.01 +2.10 22.22 +0.10 23.83 + 1.26 23.72 +0.17
FAH 0.254 1.617 2210 0.144 1.076
Pl 0.784 0.274 0.191 0.869 0.399
R2 DI UL A (n =3, mm*)
R I IR AR TR
415 PR — - — -
551 )4 552 14 %3 55 4 4

Xif B2
MitoCur—1 (45 25745 5 mg/kg)

112.20 + 14.29
115.45 £ 16.17

172.94 + 16.31
145.60 + 14.01

201.07 £ 87.03
135.92 + 37.19

685.93 + 177.91
308.55 + 155.36

1 034.55 +248.88
525.33 £ 221.37

B 8 MitoCur—1 51 HepG2 4N USP14 & 17K V48 4k
2 1t 9 T A D BT R R, MitoCur—1 BE 2 B
M5 5 g A & AR PR T . BE MitoCur—1 119 551 5 T+
L EWES TR AR LC3 A/B EIBW S, A

TUNEL

LCA/B

MitoCur—1 (4525574 15 mg/kg)  109.01 = 7.99 113.00 + 10.28” 109.65 + 3.25 172.19 = 92.76% 240.45 + 235.697
FAi 0.177 14.27 2.223 9.899 8.748
P1H 0.842 0.005 0.189 0.013 0.017
E:O5 % AL 4, P < 0.05,
HepG2 pog:ictil S mg/kg MitoCur-1 15 mg/kg MitoCur-1
MitoCur—1/(4pmol/L) - - - + + + +
Chx/(lOOp,mol/L) Oh 4h 8h 24h Oh 4h 8h 24h HE
- |-_-——-——| o -
i 109 -~ MitoCur-1(-)
X 08 -# MitoCur-1(+)
Ki67
.H-g 0.6 !
= 0.4
ey
Hzﬁ{ 0.2
By g b 1 Cleaved-caspase3
- 0 10 20 30
F 8] /h

SN . DL B S5 R R W] MitoCur—1 HA RAF A $T
i IR 5k

9 NI S 2 iR 2H A

455 (20 x)
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H A FE PN A X 9 00 I R IR 97 T B R A
FEFARYIGE IR JRFiRYT RERT & AL
GHNRTT FRARTT S E AR SRR, HIit,
S HCC RIT A A LR L,

USP14 J& ¥ AE () 2 HCC T (19 A Widn &4 .
WEIE K B, Mkl USP14 BB S AP B E0% AL
S IR S A M R A D) T ke T A
HETT I BT ROR . AWFFEIE T GEPIA B0 P
KB HCC 1 USP14 () F# 2 HCC B EAEAFHAR
T R 7, DR A] L S USP14 310046 7] Sk 552 3R e i
Je R

MitoCur—1 28 R KLY, REZHEM
FFAE IR E B A AR 10 = 8 B I AR P 0
PS5 AE IR A B, R ML T 2
%, W5 R MitoCur—1 %5 ATE 3 JIF40 L 102 1
20 M B AR TR WL ALY 25 4 S e . PR R
T X A 988 40 M HepG2 A4 201 it 2 2 D &5 T 3% 7 b
WA S—TRPR WA RE o & e e a5 L 13 1 a2 9 A
fiaH ROS AE AL, L ROS AR ) AR 2 A ol S 1k 1 i
A0 FIOME T A , 20 17 20 4262 00 o 98 4 B — 1 R 11
G R, 17555 AN B BE s FE ML RIZE T I Ah , MitoCur—1
Al % 38 o T IR 4t MR B KO M TR CDK2 .
CDK4 DL J 40 Jfl J& B4 5 11 Cyclin E1.Cyclin DI,
Cyclin A2, 7E GO/G1 I FEMET5 S HepG2 2 Jifd J& 1]
BH iy , JF g8 o 4ok R B8 A 1 T2 2k PR T AR
Bel-2 B9 T P T2 F Caspase—9 Fl Caspase-3 1]
WOE S HepG2 4 M £ R A T,

WF5E &% B, DUER USP14L7 sl fdi | USP14 45 534k
PO b-AP15 ™8 TU1 I #R Z REAIR HCC 1) 41 Jif 3
e R R BE T AEASBIESE R USP14 1 3 L 0
71 MitoCur—1 /£ F F HepG2 4l Bl J5 A & [A] A 1 %%
Fo Ik USP14, it =X 200 it A 4G D00 200 e ) 7 BH g 3
R P TS B A Caspase—3 AN AIPLIH T4 1 Bel-2
R ARG 200 fdi B b—AP15 Ab BE HepG2 40 i )5 , 1 23 2
i 98 7= 82 1 40 Cleaved Caspase —3 ,Cleaved PARP .
Bax il Bak 5B B Thm, MHLI T 1 Bel-xL
1) ¢ 15 B SRR ARLS . FEASBIF 9 o e 20 400 BRI
BRI T8 A Cleaved Caspase-3 34/l \TUNEL . {2
TR , B MitoCur—1 RERSF S IR 40 & A= 08 7= F
T PR R B USP14 AT DUfl A Mg R 1 13- 1T %
K ETHA p62 TR, DT ECA WERG N . 7E A B S
B9 FEY) R A WEAR A LC3 A/B BYFRIAHG N, 48
/R MitoCur—1 fE175 S bR 41 A W BT o e ok, IR
S USP14 B o il B #4 42 1) 2l 4 A5 780 v /)N B e 9

ZH 21 FE R AR B S AR, AR AR 5 AT A
MitoCur—1 25 25 20 69 IR AR BN T BE 4 . 27 B Ar
iR, MitoCur—1 7] DL o 1 il USP14 2 il I 241 Bt 8
(3G TE TR TR A W SRR YT AN R B
GOINEiR

T J5 S 58, AT U2 4K 22 4535 MitoCur—
1 7E Z2 T 40 M98 20 i b %) USP14 63K (1 38 15 7
PL & USP14 7£ HCC H B FEHLE , A MitoCur—1
N LA K USP14 #E HCC fi2 W, 797 M e ad 72
VR H PR 22 K

Bt AWETEAR R 722N R I TR A Bl A A
s F R BB B R T SCFF

EER ARSI BREETE 1 A 45 vh 2%
S % 3Tk
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