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Abstract

Objective: To investigate the molecular mechanism of miR-485-3p on ferroptosis of hepatocellular
carcinoma cell line HepG2. Methods: Transfect-Mate was used to transfect miR-485-3p mimics or
inhibitors into HepG2 cells, and the transfection effect was verified by qPCR. Adding Sorafenib (SF)
as ferroptosis inducer, the proliferation of hepatocellular carcinoma cells was detected by CCK-8
assay. RT-qPCR was used to verify the expression level of miR-485-3p in hepatocellular carcinoma
cells under the effect of ferroptosis inducer. The accumulation levels of superoxide and iron in
HCC cells were detected by Lipid Peroxidation MDA Assay Kit (MDA), C11-BODIPY and Iron assay
Kit respectively. Western blot was used to determine the expression level of nuclear receptor
coactivator 4 (NCOA4) after transfection with miR-485-3p mimic or inhibitor. Results: Compared
with “NC + SF” group, the viability of hepatocellular carcinoma cells in “Mimics + SF” group was
decreased, while that in “Inhibitor + SF” group was significantly increased. qPCR results showed
that after sorafenib induction, the expression level of miR-485-3p in hepatocellular carcinoma
cells was higher than that in the control group. The levels of malondialdehyde (MDA) and intra-
cellular iron in the “Mimics + SF” group were significantly higher than those of “NC + SF” group. It
was observed under confocal microscope that ROS accumulation in hepatocellular carcinoma cells
of the “Mimics + SF” group was significant, while the “Inhibitor + SF” group was relatively low.
Western blot results showed that the expression of NCOA4 in hepatocellular carcinoma cells was
enhanced after transfection with miR-485-3p mimics, while the expression of NCOA4 was signifi-
cantly decreased after transfection with inhibitor. Conclusion: miR-485-3p affects ferroptosis in
hepatocellular carcinoma cells by regulating NCOA4.
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1. 5|8

0 18 SRE RO BOE , FRE R R AR R SR, SETCRHEA S L, ORI 1] SR
MRS LE YR YT R A B AR E B R . PIET R — MR FUT S B+ RN R
(FRFFPESET:, BUARFTERE, RO i 1 K A O[2]. miR-485-3p AL T Jufifk 14q32.31, I«
B miR-485-3p 7E4E E (3] [4]. EHUE[S] AIFLARIE 65 N Brogd v m] DUAE N B $ ) 5 7- AH I,
9T 578 miR-485-3p AT AE Jy{id g K7~ 7E B e [ 7] F0 e o R #E4E F o #E /i ', miR-485-3p fiE 5 LinC00052
TE R AMIBIE X, PR AN 77 B S R Tl 52 PR (TR 3) %ot FFJ8 £ Pt 486 5 AN 6 % M VR T, M i sk
JHF o8 40 B B B RN #675[8]. HAWIF R R, 7F HepG2 dfiirf, #iFR miR-485-3p ] LAAHXT 5 MATIA ()
mRNA FIE A K, MATIA BIRIEKE 5 4 I R A 2 5, MATIA RikFHaE, M7 s
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S AE K AR ZE[9]. A BFFUIESE miR-485-3p AI L@ A 58k 5608 B A s ma 40 g py 2k i AR, il Rk
miR-485-3p REFRIRERAL R AMEN:, ERAM A RIR[10]. AT, miR-485-3p &S5 R mA
JMORRIET, it — B 7. AW LR R HepG2 NHFARXT 4, #RiT miR-485-3p 7 FTJi 40 a2k
e FE i sg e A LS, 9 SRR TT S BRI R B AT

2. MRISHE
2.1. EFEHRAE

JHF 6 4 i % HepG2 T [ 2E P 24 B38040 (hsa-miR-485-3p mimics) 1% (hsa-miR-485-3p inhibitor).
[ P4 %+ 1 (Negative control). %% 4 7 (transfect-mate) ) I [ i 75 ¥ 25 R G IR A 7] 3L K . MEM £ 9%
. BEAR-EDTA WAL . FHFHEHRR S PBS W H M5 E MR R AR A T . a4 i
4 Gibco 5 [E Z2BR K H/REHE A R A R . RT-qPCR W& H IR CRIEGAEM TG R AT A . g
JE MDA S0 B EiE S = RAEVFEARGR AT . BB T Lt gk A &R T b 55 )
SRIEFFAFRAT . FIVRIET HilgE 5 H 2 H ARG R AR . C11-BODIPYS581/591 I H B 7% 1 48 o
IR AT R 2 7] . GAPDH /4 .\ NCOA4 A& . FTH1 $ip4& . SLCTA 11 FipdA  Fifk 451 H 35 [ Cell Signaling
Technology A A(CST). TBST Z2M 30% AL . i iERE(APS). DY H & £ —iX(TEMED)#t H il
DIEYL IR AR A PR A A

2.2. A&

2.2.1. HREEF S HiE

4 & HepG2 7E 7% 10%02F MG KX 1% 5 555 2 IR AN MEM R 7Rk g8 . % 7246 1k
FF 5% CO,. 37TCHMEIR . RGN MG EAY 2 e T. MREETE 154, B
WREAML. HepG2 4BAIL N 6 41, 23%h “NC + DMSO” H(FAMEX L), “NC+ SF” H(ZHhidk)eif
S4). “Mimics + DMSO” 4 (miR-485-3p it FIA4]). “Mimics + SF” ZH(miR-485-3p ifF#ik + Kk
Jei5F4). “Inhibitor + DMSO” 4 (miR-485-3p #llff|41). “Inhibitor + SF” 41(miR-485-3p #ifi| + ZHi

JEB T FH).
2.2.2. CCK-8 (Cell Counting Kit-8)SL1&
SHALE SR AL HepG2 4HMI, 2 HE4RM AL AOPIREAT AT IR S, R N85 ~

10°/well)3 T 96 FLAR T, MIEFRIEAT 100 pLo 24 h J5INZ4, HNZG5ALER 24 h 5 B b 953, @R 41t
RN R ) CCK-8 A7, SRR 100 pL, R7EM I E 2 he FIEER OGN E 450 nm AL KWL
HoPEAE, 0TI EE .

2.2.3. TEPFER LSS

W e Je i P 1) HepG2 40 B(6 x 10°/wel)BEFh T 12 AL . 4HBEAE RN 10%01A 2 1 375 i 15 77 5%
IR 2, 94 REH—KEEIRE . FERARAT AR, mZikE 240, ZEHFH 4%02
5 FF RS 200 1 A ] 40 B 20 min, AR JEFH 0.1% &5 SR et . UK Rk 3~5 Wk, BRI TR
MRIRAE

2.2.4. PCR SLI&

TS A FE e 20 7 o 3 3, SRR 5 RNA G52 RNA UK P i, 21877 1 B 15 IS B 5364 1 cDNA,,
DL 3RS UK AT . A8 FIAA SR CFX-96 %)t 5 B PCR VAT SEIF 966 5 B PCR. 2724941+ miRNA
SEI K
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2.2.5. AZEE(MDA)MN

SR TE Sy RN S, 4°C 12,000 r/min B0 10 min, BU_E3EW . INECHI ) MDA #8300 TAF W
WIRASRS], 100°CHFE 15 min, KIEAEHZEEE, ZIE 1000 r/min &0 10 min, HK/FH 200 pL F5
BN 96 LA, FEFEARER 3 Ik, BEARX 532 nm P E RS o ARHE bR AEVR E il 28 J R B R
THE4NH N MDA /K-

2.2.6. BB TN

FRFFRUF AR 6 FLBH NN 400 pL/FLEK S TR R RAM, =i FE TIRIK F2E 2 h R 3
fRAT . WEORE Fh 2 1.5 ml B0, ARME UL PN & AR5 T R, 7RTRE], 60CHEH 1h, ¥
HEZEEBER S0, I 30 uL 8 AR, =EME 30 min, B 200 uL F 96 FLIK, 550 nm W 5E
WG BEARL o ARCHE R v AR FE o 08 B ot B R BSE T 4 i P kS K

2.2.7. C11-BODIPY 3£3%

C11-BODIPY FHT-#&: 4 ffg 4 JiE J5 i 84k . HepG2 ZHA(15 x 10*/well) /NFUBR AR, 40 M & B 40%
AT, ¥UL)5 24 h IN%j, NZi4b3E 24 h 5 F 50 pmol/L C11-BODIPY 735 77 £ 3% 46 81 1
ITHEFR, S & 20 O I TR A WA A7 I e
2.2.8. Western Blot SE4&

RIPA Z#4HAE 20 min 5, &AE R4, B E 1.5 mL FEE T . 4°CEOHL 12,000 t/min &0 15
min, B EIEHENAM S EE. 4 BCA W& EMREARE, %8 14 AR INE S Bk b
FEGE MR e IR G, 95°C 4 @it rh ik 5 min, —20°C{RAE& . BL 10 pg & A _EAE, Hik 80 V. 30 min,
120 V. 60 min, ¥, Bifgd-9d 2 he TBST PG ve skl 3 i, W8 —Puidn. APk i%iE
LA 1:1000 . —P0 1:3000 #ks, iR F#FE 1 h, TBST SiE & 3 M. I N BUR M,
BT ROCERE .

23. Gt FAE

JIT3R A B ] GraphPad Prism 8 #AFBEATSETE 0. THREBIEIL x £ s RoR, PIAALAEA) 22 57 (1 EE
BORMMSLFEA t K25, P SCREE 3 k. P <0.05 NZEREA GRS

3. 55
3.1. miR-485-3p X} HepG2 4AiELIE T-RIFZ N

I CCK-8 SEIGINE M 2R F AR JE 7l J5 e 4 A it vs 77, 45 R 7R “Mimics + DMSO” 44 /)
FIEEL “NC +DMSO” AW THa, 1 “Mimics + SE” ZHAHEIMIE AL T “NC + SF” 4155 2 PR (%]
1(a)). AR TEFEIL R SLIREE R EoR: fERIAEEMIEST T, miR-485-3p KA MG, HepG2 MG /1
B3 N, MUK miR-485-3p 5, HepG2 HI4NME /1 B35 1(b)). PCR R EIR, RHEIERIFES
ZH 1) miR-485-3p Fik/KTPH NC HEZETFE(E 1(c)). IXLLLE HIRIR miR-485-3p 75 12 i 40 4 58 T
HRORE TAER . FRATTIE A I AT Y Bk B K. T EE(MDA)YK &L “Mimics + SF” 41f) MDA Fl
BB TR “NC + SF” AR T (5 1(d)s [l 1(e)),  “Inhibitor + SF” ZHELE T /K F48: “NC + SF”
M RPEIN(E 1(D). RERME FTULER], RAIEBFEFFERSHMN ROS KFHHHE: H

“Mimics + SF” 2 %% Y 5 % 2. 2 =1 “NC + SF” 4, 1M “Inhibitor + SF” 414l il Py ROS 7/KF-# “NC + SF”
HT R 1)
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Figure 1. Effect of miR-485-3p on ferroptosis of HepG2 cells. (a) Changes in cell viability after overexpression of
miR-485-3p; (b) Cell growth and proliferation in different groups; (c) The expression of miR-485-3p after sorafenib induc-
tion was detected by RT-qPCR; (d) Comparison of malondialdehyde levels in cells of different groups; (e) Comparison of
intracellular iron levels in different groups after overexpression of miR-485-3p; (f) Comparison of intracellular iron levels in
different groups after inhibition of miR-485-3p; (g) ROS fluorescence signals in cells of each group were observed under
gonfocal microscope. The green fluorescence was oxidation state and the red fluorescence was non-oxidation state “P < 0.05,
P <0.01

& 1. miR-485-3p XF HepG2 BAESAFL T-RISZNE. (a) L FRIX miR-485-3p FAME N ; (b) TREIARIMHIELE KIETE
1E5; () RT-PCR M FEHIERIF S FE miR-485-3p BIFRIAE; (d) NEHEAMABRAR _BKFELLE; (o) R
miR-485-3p JE AN EIA A REAIRE T KFELES (O %] miR-485-3p FARARMAMAKE TRFELE; (o) HRE
ENETANESHEMPA ROS TRES, REWANENS, LBRAXHFESUES P <0.05, P <0.01
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3.2. miR-485-3p 8 HepG2 MMERELIET-RIHLH

NT P ERE miR-485-3p RS FHRAN R BIE T HLE], FRATHN T miR-485-3p 7EELAETIH i
AREMREIEDY, B, FRAE FBAET- 85 FerrDb, 2 Bifik th “BRAET-IRENIEN 7 A1 “BRAET- 30|
B A pEAr T 10 ALAGEEDS, {8 H miRWalk #5040 FE ik 19 31 FiR B 5 miR-485-3p RA 45607 i H.
PE9 R 5 ALfFER: TP53. IREB2. NCOA4. FTHI1. SLC7A11. AHFF F1i%H NCOA4. FTHI. SLC7A11l
VB R Tiiis 3 K 3E 4T Western blot 4&ilF. 455 B R: NCOA4. SLC7A11 Fl FTH1 R AR i SHIET R
FOALHA BT R, (RAEARE S T4d RA BN G miR-485-3p 5, R NCOA4 MFRIAE MBI T BE
A4k, “Mimics + DMSO” %1 NCOA4 FiA&H “NC + DMSO” A ETH5, “Mimics + SF” 241 NCOA4
FILEH “NC + SF” AW HRETEE 2(a). E 2(b)).  “Inhibitor + DMSO” 4H#; “NC + DMSO” 41
NCOA4 Fik#E & NP, “Inhibitor + SF” #4145 “NC + SF” 41 NCOA4 ik mthH L TR 2(c)s
2(d)). LA ESERSER, miR-485-3p A LU I IE [A] 4% NCOA4 (1)K IE M ERIET:
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Figure 2. miR-485-3p positively regulates NCOA4 and affects ferroptosis of HepG2 cells. (a) Western blot detection of
changes in the expression of ferroptosis related proteins after overexpression of miR-485-3p were detected by Western blot;
(b) Changes of NCOA4 expression in different groups of cells after overexpression of miR-485-3p; (c) Western blot detec-
tion of changes in the expression of ferroptosis related proteins after the inhibition of miR-485-3p; (d) Changes in the ex-
pression of NCOA4 in different groups of cells after the inhibition of miR-485-3p

2. miR-485-3p IE[EA#E NCOA4 F20d HepG2 MASAFET . (a) Western blot #5033 RiA miR-485-3p [FERFET-HE%
ERRRIEZTL; (b) TFRIE miR-485-3p FAREIARLHAE NCOA4 RIEHIZEIL; (c) Western blot #&3M4H] miR-485-3p
BT HEXEANTALN; (d) MF miR-485-3p FARRHRILA NCOA4 FiEMTH

4. THe
BRIET R — R AR T IS A A BT MR AR TS, SR R RS R
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I - FEEEEIRAG . AR A L IR A5 2 R 1 B AR T R S UM O 11]. BRAET I A 4R A 4
JobH B (GSH) 4 P AR B A0 S EL At AR DG4 53 () 7K ST i I R R R [12] 0 R bz R e A2 28 — /Mt
HEFH T I 4 SR T 28, SRRV RBEARRAE R ERIE T S50, W LMER T system XC™, JHAE
A A A B H K, SRR S A, R4S RFEAIEtT:, HAEHYE erastin AHA[13]. SRTTE
JF 9 e RV R, A FH 2R R R B S AR R vl P A i 241 o DR SR T R R AT T e e LA =
B M. MicroRNAs (miRNAs) & — K FARSFRIAESRIS RNA, (FENRKEREMERE R, &
S, WSS R AR 14]. R MFFRUCN, miRNA FIFE AL AE N fR i N 7 7E i
i 55 mRNA 456 380 mRNA FEI 61805 i mRNA (IBEAR[15]. SH B FIESE, miRNA
FIFEAAAE T A MAZ T . XN miRNA FlEd 25 G308 1, SURIE SR 7 15 (IR, DT 0 B DR 1 e 5
FiL[16]. W DURBAEFIERY « I (Phillip Allen Sharp)5eH (IHF 7T HIESE miRNA BSOS FRS[17], TiHH
miRNA EAXCEIRE, 78 M5 5 845 R 7 H0 ) B DR 208, ZE 20 A P9 A A I 1 8 4 TR - B
R . Z T FEIUESE, miRNAs fERFEMIRLE . RIBHEEEEEMEH, IR ATTEERCNHT IR
JEVRITHE S 18]. M AR IS K F 4 (Nuclear receptor coactivator 4, NCOA4) & — ik B e =ik, 5
BEA AR RS, NCOA4 i LE B IRBIMSE A FTHI A SEE A E R, POIOKR B, &%
SIEERIETI[19]. FEHIE, NCOA4 FKIEIKV- [FIHE 52 40 M N 2k 5 7K~ B2, 7L 78 2 251 T, NCOA4
AILAS HERC2 FasE 4 & (21 NCOA4 i FI B I F PR IR4H L A NCOA4 /K-F, ek ik AR ANk
it ff, (EBRERZAM N, NCOA4-HERC2 4545955, NCOA4 [ ABHA R Huk /b 53 NCOA4 /K- T+,
DIPEREE W AR, AT B IE BS R [20]. ARBRFLHR R, i 3RIA miR-485-3p J5, {2t T HepG2 4
AR, 1X 5 2 i miR-485-3p (R ik e iU GE AR . A R B2, AT ORI R AR e 7
$F, IRIA miR-485-3p &, HepG2 AMMEILT-HEFR HIL T FH i, M| miR-485-3p HIFRIA 5 4H M1k AE
T24EPR B T T BE . U0 miR-485-3p 7F HepG2 ik AU T i FE bk 2] 7R EE FH » 12 %18 miR-485-3p
Jii HepG2 ZHiffiisF NCOA4 3Rk T, #0H| miR-485-3p HIFKIA G NCOA4 ()15 & HBIEK. #FFIE
52, NCOA4 ZEILT-IE IS RF, Fiflk NCOA4 ] T erastin i S HIERSET, 1 NCOA4 it Fik (e
BETERBETC[21]. 1EPH miR-485-3p AI LLIE S NCOA4 (315521 FHE 40 il HepG2 MIERAET:, X5l
TRATA NS, FATHEN miR-485-3p 1E A% NCOA4 [IHLHI AT GEA Pifh. — /& miR-485-3p FE4H R A
SYSRF A G R, WOE T HESRRIE, (13 NCOA4 RiATHFE . /& miR-485-3p fE4NAE N e, @it
DURB BRI R o> IR IE, (M NCOA4 KB T . SR, T HSEIE R miRNA AL 55T
WIS G, H AP ORI AR T Be AT 75 Bk — B Ik LIRSk

5. &5

22 b, IATIESL T miR-485-3p AJ LLIE [A1 5 NCOA4 f 35 I i & 820 HepG2 4RI AIERSET . 1H2
X F miR-485-3p 1% NCOA4 [ HLARNLHI LA K 1238 B 2 75 52 FoAth 43 7 i 2, 7 75 Bk — 20 U A AE 5K .
PATHIRS SR — 25 BB FC R N I A 7 SR A I mT RE I %6
=
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