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Abstract: Objective To investigate the effect and mechanism of sulforaphane on proliferation, invasion and migration of liver cancer
cells. Methods Human normal liver cells LO2 and hepatocarcinoma HepG2 cells were treated with 10, 20, 40 pmol/L sulforaphane
for 48 h, and the appropriate sulforaphane concentration was screened by CCK-8 method for subsequent experimental studies; HepG2
cells were divided into control group and sulforaphane (20 pumol/L) group, CCK-8 method was used to detect cell proliferation;
Transwell was used to measure cell migration and invasion. HepG2 cells were divided into control group, miR-208a-3p mimic group,
mimic group, miR-208a-3p inhibitor group, inhibitor NC group, pcDNA-eukaryotic translation initiation factor 4E (EIF4E3) group,
pcDNA group, si-EIF4E3 group, si-NC group, pcDNA-EIF4E3 + mimic NC group and pcDNA-EIF4E3 + miR-208a-3p mimic group,
HepG?2 cells were transfected with Lipofectamine™ 2000 transfection kit, after 48 h of transfection, each group was treated with 20
umol/L sulforaphane for 24 h. qRT-PCR was used to detect the expression of miR-208a-3p in HepG2 cells; CCK-8 method was used
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to detect cell proliferation; Transwell method was used to measure cell migration and invasion; Dual luciferase reporter gene detection
experiment was used to verify the targeting relationship between miR-208a-3p and EIF4E3; Western blotting was used to detect the
EIF4E3 protein expression in cells. Results Compared with control group, A4s0 value, number of invasion and migration cells of
HepG2 cells in sulforaphane group were significantly reduced (P < 0.05); miR-208a -3p in HepG2 cells was highly expressed and
EIF4E3 protein was low expressed; miR-208a-3p targeted and negatively regulated the expression of EIF4E3; Down-regulation of
miR-208a-3p or over-expression of EIF4E3 could enhance the inhibitory effects of sulforaphane on HepG2 cell proliferation, invasion
and migration, while overexpression of miR-208a-3p or silence of EIF4E3 showed the opposite trend; Overexpression of miR-208a-
3p and EIF4E3 at the same time would not affect the inhibitory effects of sulforaphane on HepG2 cell proliferation, invasion and
migration. Conclusion Sulforaphane may down-regulate miR-208a-3p to up-regulate the expression of EIF4E3, thereby inhibiting

the proliferation, invasion and migration of HepG2 cells.
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F1 ZF NEREREXT L02 #1 HepG2 HHATFERMIFM (X5, n=06)
Table 1 Effect of sulforaphane on survival rate of L02 and HepG2 cells (X £ s, n =6)

- _ L02 4k HepG2 4l
AL AR/ (umol L™ ™ LR %% ™ AR %
Pl — 0.22040.004 100.00£0.00 0.340+0.008 100.00£0.00
RN TS 10 0.21940.005 98.75+1.03 0.298 +0.004" 82.52+2.62"
20 0.216+0.004* 96.33+1.31™ 0.2234+0.003* 51.324+2.24™
40 0.1921+0.003*#& 7625+ 1.27"& 0.185+0.002*#& 35.22+1.82"&
i) 7 2% 2.5 0.207 £0.002"#&% 89.22+2.16™&% 0.203 +0.0027#&% 43.13+1.25™&%

Exti4L i "P<0.05; 5% MiZ (40 pmol-L™)
M. “P<0.05

“P < 0.05 vs control group; *P < 0.05 vs sulforaphane (10 umol-L™") group; compared with SFN-20 group; P < 0.05 vs sulforaphane (20 umol-L™)

53 MR (10 pmol L) AHE: *P<0.05; 5% MK (20 umol L) LA £P<<0.05;

group; P < 0.05 vs sulforaphane (40 pmol-L™") group
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Fig. 1 Effect of sulforaphane on proliferation (A), invasion
(B) and migration (C) of HepG2 cells (X £ s, n =6)
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Table 2 Expression of miR-208a-3p in L02 and HepG2 cells
(X£s,n=6)
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R 3 miR-208a-3p ERFEFABMMPHIRIARBR (X5,
n=20)
Table 3  Expression of miR-208a-3p in cells of each
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20531 miR-208a-3p mRNA %} 1A &
payis 1.00£0.00
mimic NC 1.08£0.07
miR-208a-3p mimic 2.12+0.15"
inhibitor NC 1.06£0.05

miR-208a-3p inhibitor 0.36+0.02"%

X HHE: "P<0.05; 5 mimic NC #HILE: *P<0.05: 5
inhibitor NC 4164 £P<<0.05

“P < 0.05 vs control group; *P < 0.05 vs mimic NC group; P < 0.05

vs inhibitor NC group
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NC A #, miR-208a-3p inhibitor 41 HepG2 4 it
miR-208a-3p FIEIKF-T3E FFK (P<0.05).
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HepG2 40 Aaso [+ 1228 SO 4R H B A
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AssofH RZE I EH &K (P<0.05).
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2 HFRAEHING] miR-208a-3p 31E MRRLIER HepG2 HRRZE (AL D) RiT# (B E) FtE5E (C) MM (X+ts,n=6)
Fig. 2 Effect of overexpression or inhibition of miR-208a-3p on invasion (A, D), migration (B, E) and proliferation (C) of
HepG2 cells treated with sulforaphane (X £ s, n =6)
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miR-208a-3p 3’ UGUUCGAAAAACGAGCAGAAUA 5’

MUT-EIF4E3 3°UTR 5’ CAUGUAAGCAGAUUUGUGAAUA 3’
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i
Fig. 3 Binding site of miR-208a-3p and EIF4E3 predicted

by Targetscan website
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Table 4 Comparison of luciferase activity in each group
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. TR ETE
- WT-EIF4E3 MUT-EIF4E3

mimic NC 1.071+0.14 1.28£0.15

miR-208a-3p mimics 0.33+£0.02" 1.21£0.13

55 mimic NC 4Lt "P<<0.05
“P < 0.05 vs mimic NC group
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4 £&4H HepG2 HHRETH EIF4E3 EARIEEN (X+5,n=6)
Fig. 4 EIF4E3 protein expression in HepG2 cells in each
group (Xxs,n=6)
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Fig. 5 EIF4E3 protein expression in L02 cells and HEPG2
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. @P<0.05

A-control group B-pcDNA group C-pcDNA-EIF4E3 group D-
si-NC group E-si-EIF4E3 group F-pcDNA- EIF4E3 + mimic NC
group G-pcDNA-EIF4E3 + miR-208a-3p mimic group “P < 0.05
vs control group; *P < 0.05 vs pcDNA group; ¥P < 0.05 vs pcDNA-
EIF4E3 group; P < 0.05 vs si-NC group; @P < 0.05 vs pcDNA-
EIF4E3 + mimic NC group

6 &%H HepG2 4RIt EIF4E3 ZARIAIERL (X 5,n=6)
Fig. 6 EIF4E3 protein expression in HepG2 cells in each
group (Xxs,n=6)
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208a-3p mimic 21 HepG2 4HfgH EIF4E3 £ [RIA
KPR ZEFRIK (P<0.05); S5XTREAILLEL, pcDNA-
EIF4E3 + miR-208a-3p mimic 20 HepG2 4H fifi #
EIF4E3 HE R KF LR EEEZR .
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NCH+% MR, pcDNA-EIF4E3+miR-208a-
3p mimic+ % MR R4 HepG2 ZHI Aaso {H 1228 S
TS E BT E (P<0.05); 53 MRiid
EL#, pcDNA-EIF4AE3 +miR-208a-3p mimic+ % |
fii % 2 HepG2 4L Aaso 1 1228 ST Bt fugh H C
BEER,
4 g
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Y, IR R 2 S5l R RN 2 P el ot
FRW, B NEREAES BB Notch @ #E, T
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TR AR 20 3 MR SR A AE B X HepG2
S B P FEHUR R, HALHI AT RE S 5 4E i
JHTA RO, 3 Nt 3% w10 1) kI T UL 338
I (phosphatidylinositol-3-kinase, PI3K) /&% ¥
B (protein kinase B, Akt) {5 518 # 1% (et i FEAIK B
JiE SGC7901 UG HH \ iTF8 S A2 28 /e 10 AHf 5T
ZEREIN, 3 MR TIH HepG2 MAFER, &
FIEARAE, HE MRZFEIKEN 20 pmol/L i, 4H
JAF TG R EEE 50%, [RILEH 20 pmol/L 3 MR
M F/aeit ot AIe R, SxiRathss, &
MR 22 HepG2 ZNARAE 24 48 h [ Asso (. 123E
SOT R A E H B3 PG, SRR D E AT 4]
HepG2 HfuIGHH . 1228 T #% .

miRNA /2 KA 22~25 nt ({1445 RNA, H
TR B IR RE R R RIL, TS 5F2
I R T, g pEIEsE . TS, ITERAR 2R
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EERN S pcDNA+H Miii#%  pcDNA-EIF4E3+  si-NC+H % pcDNA-EIF4E3+  pcDNA-EIF4E3+miR-208a-3p
MR mimic NC+ 3 M % mimic+ % MEE
D E
100 150 = RNF N
I peDNA+# M &
< 80 < x0y, =1 peDNA-EIF4E3 + % MR%
2 2 0 & 100 m si-NC+ % i
= = = m si-EIF4E3+ % MRS

= _ &@ = _ &@ peDNA-EIF4E3+mimic NC+
R 40 ;’3\ 50 = s

= 5 s H 4 pcDNA-EIF4E3 +miR-208a-3p

mimic+ % MiE
0

53 MERALE: "P<0.05; 5 pcDNA+Z MiZ4L K : #P<0.05; 5 pcDNA-EIF4E3+ 3 MR 4ILE: 4P<0.05; 55 si-NC+E Mi&
HH: %P<0.05; 5 pcDNA-EIF4E3+mimic NC+% MR E4ltbE: @P<0.05
“P < 0.05 vs sulforaphane group; *P < 0.05 vs pcDNA + sulforaphane group; P < 0.05 vs pcDNA-EIF4E3 + sulforaphane group; *P < 0.05 vs si-NC+

sulforaphane group; @P < 0.05 vs pcDNA-EIF4E3 + mimic NC+ sulforaphane group

E7 FRASIHE EIF4E3 3% MRRALIER) HepG2 HMRIRE (AL D) XiE# (B. E) A (C) BIFM (X+s,n=6)
Fig. 7 Effect of overexpression or inhibition of EIF4E3 on invasion (A, D), migration (B, E) and proliferation (C) of HepG2

cells treated with sulforaphane (X £ s, n=6)
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