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Effects and mechanisms of miR-1301 on proliferation of HCC cells
ZHANG Fei,SHI Chengyu, YANG Shikun,RAO Jianhua, CHENG Feng’
Hepatobiliary Center ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: This study aims to investigate the expression of miR-1301 in hepatocellular carcinoma(HCC) tissues and cell
lines, and explore the effect of miR-1301 on the proliferation of HCC cells and its underlying mechanism. Methods: The expression of
miR-1301 in HCC tissues, adjacent tissues and cell lines was detected by RT-PCR. CCK-8, and colony formation assay were used to
examine proliferation of HCC cells after transfection with miR-1301 mimic or inhibitor. The activity of PI3K, p-AKT and AKT was
detected by Western blot. Results: The results showed that the expression of miR -1301 in HCC tissues and HCC cell lines was
obviously down-regulated compared with that in the normal controls. RT-PCR showed that the expression of miR-1301 in HCC cells
was significantly increased or decreased after miR - 1301 mimic or inhibitor transfection (P <0.01). Compared with the control,
knockdown of miR-1301 could remarkably inhibited the proliferation of Hep3B cells (P < 0.05) , while overexpression of miR-1301
presented the opposite effects (P <0.05). Furthermore, we found that the activity of PI3K/AKT signal pathway was significantly
inhibited by miR-1301. Conclusion: Expression of miR-1301 is low in HCC. The down-regulated miR-1301 in HCC inhibited the
proliferation of HCC cells, the underlying mechanisms could be the inhibition of PI3K/AKT signal pathway by miR-1301.
[Key words] miR-1301 ; HCC; proliferation ; PI3K ; AKT
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Figure 1 Relative expression of miR-1301 in HCC tissues

and cell lines

KL mimic L KHIEAL  inhibitor 41

A Huh7 4 5% % miR-1301 mimic 5 miR-1301 F 235K 5
B: Hep3B 4 it % 4% miR-1301 inhibitor J5 miR-1301 B2k /K.
WL HE#R, P < 0.001(n=3),
B2 i miRNA-1301 mimic 5 inhibitor {2 HCC

# At miRNA-1301 By Rk K F
Figure 2 Changing expression of miRNA -1301 in HCC
cell lines transfected by miRNA -1301 mimic or
inhibitor

CCK-8 A , 43 B AR X W G BE AR . & DT o 114 265
3REH S K, MR RALA L, miR-1301 3 #3k
[ Huh-7 20 Ji %) 385 58 05 14 A2 21 B 0 4 6], 177 miR -
1301 T8 )5 W BH S 38458 T Hep3B 21 Jfd A 384 58 3 14
(P<0.05,K3),
2.4 miR-1301 AT g0 I - L IE TS i Ak 77 69 3% 0@

i AR s R VL I — 2D 43 T miR- 1301 TP E
Ik & TR ) T 9 A0 R K B RE T A SE e . 5 0] BEZH AR
Fb, miR-1301 53 3235 B8 b ] Huh-7 28 1 19 5 b
JECHE 1, 1 miR-1301 T4 /5 , Hep3B 4 i Y 52 b
JEIRE I I BH B 145 (P < 0.05, [814)
2.5 miR-1301 i@ i #74) PI3K/AKT 43 5 3@ %&- 37 ) I
I 4 ROL 64 FE FARE

AKT {5 538 % 7F 40 i 7 v ke SC s e E L o0
BT AKT FAH GG B 1 p-AKT I FRIA RO . 4551
7R, Hep3B 4L, miR-1301 T-#i 41 PI3K .p-AKT
[ 22 IR 7K P T B ZH BH d 455 , 1T Huh-7 2R i
miR-1301 33 263520 PI3K . p-AKT (13 35 7K S Hoxf
PRI S BEAIG, 2 A gt (B 5, % 1),

3 it it

HCC 2 f i WL 2 —, T HCC &3
BF 3 A TR, ELG B3R G TR T R B i A2
PE, HCC B AR AR R BN, RS 598 AN AR
IR HCC M J b B2 g i 43 - ik i S H: st %
2 R4y F A W2 AL XS A 3697 HOC oA R

miRNA J&—Fh i 20~24 MR I A 4w i

RNA, i 5 5 mRNA (1) 3'-UTR X B b, k#5555



- 358 - [ S N

40455 3 3]
202043 A

L37 expmm

-&- mimic 2

2 1.0
i=]
(=)
w)
¥
Q0.5
0.0 T
0 1 2 3 4 5
il (d)
B
207 exfEs
s s inhibitor 2

D(450 nm)
=

e
W
L

o
=}

1] (d)
A :Huh-7 7655 4% miRNA-1301 mimic 53458 6 113855 ; B: Hep3B
HE 5% Y miRNA - 1301 inhibitor J5 3451 BE Sy 35 . PRALEL#E, P <
0.05(n=3),
B3 miR-1301 3t HCC HRiEsEAE 18200
Figure 3 Effects of miR-1301 on the proliferation of HCC
cells

mimic 4]

A iR

B X iEZH inhibitor ZH

B

Hep3B

A Huh-7 7E5#% 4 miRNA-1301 mimic J5 54588 J1055 ; B: Hep3B
1655 Y& miRNA - 1301 inhibitor J5 3 5 B J7 158 . WA LB, P <

0.05(n=3),
El4 miR-1301 % HCC 4 5e FEF A HE 1 RO R4
Figure 4 Effects of miR-1301 on the colony formation of
HCC cells

PERERS . A REMFEIES, miRNA 254

Huh-7 Hep3B
XTREZL mimic4]l  XTEZL inhibitor 21

PI3K S S S a—— |10 kDa

p-AKT W——
AKT S S s A G0 |Da

E5 Western blot £ il miR-1301 3§ Hep3B #1 Huh-7 £ i
AR PI3K/AKT i 3% & £ A9 51
Figure 5 Effects of miR-1301 on activities of PI3K/AKT in
Hep3B and Huh-7 cells detected by Western blot

— — (0 kDa

R1 HAPIBK.p-AKT AKT ¥ EEFRiAKE

Table 1 Relative quantitative expression levels of PI3K,

p-AKT and AKT in each group (x£5)
215 PI3K p-AKT AKT
Huh-7 41
X R 99.27 £10.52 6.02+0.79  134.23 £ 6.32
Mimic 2 6.49 + 145" 2260317 10431 +1.83°
Hep3B 4iJif!
X HRZ 6.87+084 656+033  8594+341

InhibitorZH 107.12 +6.217 9.73 +0.25" 102.30 + 5.36"
XL #L, P < 0.05,7P < 0.01,”"P < 0.001(n=3),

FEAN LI AE T SRR LT i A it
T VR L R sl 29 3L P i miRNA AT 2 54
15 HCC 78 N 1Y ZFUTPE R i Kk 5 ke, ok
22 Y UEHE 2 BT miR-1301 ] REAE A i v 56
BEAEF™ A0 miR-1301 765 5 R b B AR 1k
Jie 9 S04 e, JHL 3 5 o AR, e T S 0 o g
A IG5 SHBFSE miR-1301 76 HCC FRAg/E T,
AW i Sl 2 7 PCR ARG I B 20 2005 40 ity
i miR-1301 AR N O, 5 R KI5 XTI AH 1L,
miR-1301 7E HCC 421 HCC 4t 2 il AR SR,
FIAmiR-1301 AJRES 5 T HCC KA LRI, N
W AR YA O fE  FRAT e R AN P e e T
miR- 1301 AU SN H1 P , AT 23R IS miR -
1301, Ff FH CCK-8 S 56 A1 40 g 7 B T i S 40 R AR &R
miR-1301 X} HCC S FE (52 . 4558 Wit #ik
miR- 1301 7T {5 35 100 ] -9 40 e P 384 50, T2 A1 mi R -
1301 AR 0] rT 33858 88 20 e ) 3 5
TP Tk AL 3 384 ( PI3K ) /26 113847 B (AKT) {5
S PR AR E S Sl K 7E HCC S 2R
i Tl 2 BE U L I R 2 R 245 A R
S PIBK WG e A A SRR A 0 28 A5 Al
PIP3, PIP3 5 AKT "1 fY PH Z5 4438 B 4245 4, {ff AKT




A0 3 1)
20204F3 H

gk K, ST i, 2 miR-1301 2R e 24 5 A K HLIBFE ) ).
B BB R AR (B SRR ) , 2020,40(3) :355-359

- 359 -

HEH R . IR LIS A AKT 4RS00 T UiF

AR5, A Cyclin ZRE F1 \ Bel-2 R F 4,

T 4 200 15 80 R4 ) 400 P 0 1, 5 v e 1)

RFRIAEFHEY O EEAE, SR C AR,

& HCC "' PI3K/AKT 3 3 A0 F 57 3 i IR

I HHBOR EAEBUR E AR B, PFUARSE

PE— 2D A miRNA- 1301 2753 %) 1238 i BAT I 55 4

o 455 R #8635 miR-1301 J5 PI3K/AKT i 4 (14

i R A 77 T2 ARG, 171 410 ) miR - 1301 )5 PI3K/

AKT 38 g ) 7 1 A H 5
25 LR ARBIESY 178 miR-1301 75 HCC £

FER W AR, JH7E HCC 4 IEFE & 4 4E T, miR-

1301 7] @ M6 HCC L pg PR SME K, HERLHI T fiE

W K PIBK/AKT {5 5 3@ it , 29— 258 miR-1301

LR HOC R ARMEAE W24 T s e e A FHAIL A |

FHRBEMEN PRI HIRESOE T —E HEAl

(5% 30k ]

[1] SIEGEL R L,MILLER K D,JEMAL A. Cancer statistics,
2017[J]. CA Cancer J Clin,2017,67(1) :7-30

[2] EI-SERAG H B,RUDOLPH 1. Hepatocellular carcinoma:
Epidemiology and molecular carcinogenesis[J]. Gastroen-
terology ,2007,132(7) :2557-2576

[3] NAKAGAWA S,WEI L,SONG W M, et al. Molecular liver
cancer prevention in cirrhosis by organ transcriptome
analysis and lysophosphatidic acid pathway inhibition[J].
Cancer Cell,2016,30(6) : 879-890

(4] MILLER K D,SIEGEL R L, LIN C C, et al. Cancer treat-
ment and survivorship statistics, 2016 [J]. CA Cancer J
Clin,2016,66(4) :271-289

[5] MOSS E G. MicroRNAs: hidden in the genome [J]. Curr
Biol,2002,12(4) :R138-R140

l6] w5, K Jo, PRk, %5, miRNA-873 fie i I 40
TR 51 ZE) ] M At ERI A E R (A ARBA D,
2017,37(9):1076-1080

[7] HA M,KIM V N. Regulation of microRNA biogenesis [J].
Nat Rev Mol Cell Biol,2014,15(8) :509-524

18]

L10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

HEE L ik I 4F miR-590-3p X HDRIRFL K
ARIEE B VE IR ZE LT ). B At BB R 224 ( F ARk
Fh),2019,39(6) : 873-879

WANG B, WU H, CHAI C, et al. MicroRNA-1301 sup-
presses tumor cell migration and invasionby targeting the
p53/UBE4B pathway in multiple human cancer cells [J].
Cancer Lett,2017,401:20-32

YANG C, XU Y, CHENG F, et al. miR-1301 inhibits
hepatocellular carcinoma cell migration, invasion, and an-
glogenesis by decreasing Wnt/B- catenin signaling through
targeting BCLI[J]. Cell Death Dis,2017,8(8):2999

LI W W,HAN W X,MA Y M, et al. P53-dependent miR-
NAs mediate nitric oxide - induced apoptosis in colonic
carcinogenesis [J]. Free Radi Biol Med, 2015, 85: 105~
113

ZHI T, JIANG K, ZHANG C, et al. MicroRNA-1301 in-
hibits proliferation of human glioma cells by directly tar-
geting N-Ras[J]. Am J Cancer Res,2017,7(4):982-998
MARTINI M, DE SANTIS M C,BRACCINI L, et al. PI3K/
AKT signaling pathway and cancer: an updated review
[J]. Ann Med,2014,46(6) : 372-383

LIU P, CHENG H, ROBERTS T M, et al. Targeting the
phosphoinositide 3-kinase pathway in cancer[J]. Nat Rev
Drug Discov,2009, 8 (8):627-644

ZHOU Q, LUI V W, YEO W. Targeting the PI3K/Akt/
mTOR pathway in hepatocellular carcinoma [J]. Future
Oncol,2011,7(10): 1149-1167

SPANGLE J M,ROBERTS T M,ZHAO ] J. The emerging
role of PI3K/AKT-mediated epigenetic regulation in can-
cer[J]. Biochim Biophys Acta,2017,1868(1):123-131
WANG X, HAN L, ZHANG ], et al. Down - regulated
NRSN2 promotes cell proliferation and survival through
PI3K/Akt/mTOR pathway in hepatocellular carcinoma
[J]. Dig Dis Sci,2015,60(10):3011-3018

EC MBI HOXAS 7o J5 A VE I A0 M 2 A
JER R [Y ). MRt BE R R e 4l (A SRR R
2019,39(6) :867-872

[WFsHE] 2019-01-14



