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Ovarian cancer is the most lethal gynecological cancer. In spite of recent advances, clinical outcomes remain poor,
urgently needing novel therapeutic approaches. Growing evidence indicates that microRNAs play crucial roles in ovarian
carcinogenesis and progression and that ferroptosis serves as a novel tumor suppressor. However, the molecular mecha-
nisms of miRNA-mediated ferroptosis regulation in ovarian cancer are still largely unknown. In the present study, we
show that miR-424-5p negatively regulates ferroptosis by directly targeting ACSL4 in ovarian cancer cells. Upregulation of
miR-424-5p suppressed ACSL4 by directly binding to its 3’-UTR, which subsequently reduced erastin- and RSL3-induced
ferroptosis. Meanwhile, knockdown of miR-424-5p increased the sensitivity of ovarian cancer cells to erastin and RSL3.
Furthermore, ACSL4 was upregulated in ovarian cancer tissues, and high ACSL4 expression predicted worse prognosis
and sensitized ovarian cancer cells to erastin- and RSL3-induced ferroptosis. Importantly, decreases in lipid peroxides and
ferroptotic cell death mediated by miR-424-5p could be abrogated by ACSL4 overexpression. Taken together, our findings
demonstrate that miR-424-5p regulates ferroptosis by targeting ACSL4 in ovarian cancer cells and suggest a potential thera-

peutic approach for ovarian cancer.
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Ovarian cancer is the most lethal gynecological cancer
and ranks the fifth leading cause of cancer-associated deaths
among women worldwide. For the absence of specific
early symptoms, the majority of ovarian cancer patients
are diagnosed at an advanced end-stage, with metastatic
lesions beyond ovaries and a low 5-year survival rate [1].
Current standard ovarian cancer treatment is a combina-
tion of cytoreductive surgery and platinum-based combina-
tion chemotherapy [2]. Although ovarian cancer patients
initially are sensitive to these treatments, the majority of
patients will relapse and gradually develop platinum resis-
tance [3]. Therefore, discovering novel effective therapeutic
approaches for ovarian cancer patients is an urgent problem
needing to be addressed.

miRNAs are small (20-24 nucleotides), endogenous
non-coding RNAs that negatively regulate gene expression
at the post-transcriptional level by binding to the 3’-untrans-
lated region (3’-UTR) of mRNAs, leading to translational
inhibition or destabilization of target mRNAs [4]. Emerging
evidence indicates that alternations in miRNAs are identi-

fied to be related to various human cancers and that they
function either as oncogenes or tumor suppressors owing
to their critical roles in diverse biologic functions, such as
cell proliferation, apoptosis as well as differentiation [5].
To date, a large number of miRNAs have been implicated
in the development and progression of ovarian cancer
[6, 7]. Previous studies have shown that miR-424-5p was
epigenetically downregulated in ovarian cancer tissues
and cell lines owing to hypermethylation in the promoter
regions and functioned as tumor suppressor miRNA by
targeting oncogenes, KIF23 and CCNE], respectively,
and that decreased expression of miR-424-5p was signifi-
cantly associated with distant metastasis in a high stage
of ovarian cancer [8-10]. Moreover, several recent studies
have demonstrated that downregulation of certain tumor
suppressor miRNAs can render cancer cells extremely
vulnerable to ferroptotic death, an iron-dependent form
of non-apoptotic cell death driven by lethal lipid peroxida-
tion, which may provide a potential and novel therapeutic
strategy for cancer treatment [11-13]. Therefore, it is of
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interest to explore the role of miR-424-5p in the regulation
of ovarian cancer cell ferroptosis.

Accumulating evidence has indicated that lipid metabo-
lism contributes to the progression and chemoresistance of
ovarian cancer and that alteration of cellular lipid compo-
sition is intimately involved in controlling ovarian cancer
cell sensitivity to the initiation and execution of ferroptosis
[14, 15]. ACSL4 (Acyl-CoA synthetase long-chain family
member 4) is an essential enzyme for the activation of the
most abundant long-chain fatty acids (12-20 carbons), which
facilitates biosynthesis of unsaturated phospholipids, the
main substrates for lipid peroxidation [16]. Recent studies
have shown that ACSL4 plays an oncogenic role in multiple
cancer types and acts as a biomarker and contributor to
ferroptosis [17-21]. However, its expression level, regula-
tory mechanism, and contribution to ferroptosis in ovarian
cancer remain unknown. In this study, we explored the role
of miR-424-5p in the control of ferroptosis and provided
the first evidence that miR-424-5p regulated erastin- and
RSL3-induced ferroptosis by directly targeting ACSL4. These
data provide a potential therapeutic approach for the treat-
ment of ovarian cancer.

Patients and methods

Clinical samples, cell lines, and transfection. A total
of 38 pairs of ovarian cancer tissues and matched adjacent
normal tissues were collected from Zhongnan Tumor
Hospital, Wuhan, China. Tissues were obtained with
informed consent and the current study was approved by
local institutional review boards on human subject research
and in accordance with the Declaration of Helsinki. All
the histological diagnoses for ovarian cancer and normal
tissues were reviewed and recognized by two pathologists
independently. Human ovarian cancer cell lines HO8910 and
SKOV3 were purchased from the American Type Culture
Collection (Manassas, VA, USA) and cultured according to
the provider’s instruction. Both cell lines were tested free
for Mycoplasma contamination by using Mycoplasma PCR
Detected Kit (Sansure Biotech INC., PR. China) according
to the manufacturer’s protocol. Transfection was performed
with the Lipofectamine 2000 (Invitrogen, Carlsbad, CA,
USA) according to the manufacturer’s instructions.

Plasmids, siRNA, and microRNA. pcDNA3.1-ACSL4,
ACSL4-specific siRNA, and miR-424-5p mimics/inhibitor
were obtained from GenePharma (Shanghai, China). For
luciferase reporter, the mRNA 3’UTR of ACSL4 containing
the putative binding sites for miR-424-5p was obtained by
PCR from human genomic DNA using the following forward
primer: 5-gtcatctagaAAATGTGTGAGTGCATGTA-3’ and
thereverse primer: 5°-gtcatctagaCTTGAAAAGTCACTATG-
GATATGGAAAG-3] both of which contain Xbal restriction
site. The PCR product was digested with Xbal and subcloned
into pGL3 luciferase reporter plasmid (Promega, Madison,
WI, USA). Mutations in the miR-424-5p binding site of

ACSL4 3UTR were produced by site-directed mutagenesis
(Thermo Fisher, Waltham, MA, USA). Constructs were
validated by DNA sequencing.

RNA isolation and qRT-PCR. Total RNA and miRNA
were extracted from tissues and cells using RNeasy Mini and
miRNeasy Mini Kits (Qiagen, Valencia, CA, USA) according
to the manufacturer’s instructions. Quantification of the
expression of miR-424-5p was determined using a TagMan
miRNA assay kit (Thermo Fisher Scientific, Inc.). The
expression of U6 was used as an endogenous control. Real-
time PCR was performed using FastStart Universal SYBR
Green Master kit (Roche Diagnostics, Mannhelm, Germany)
and analyzed with an Applied Biosystems7900 Real-Time
PCR System. Primer sequences were as follows: ACSL4, 5’-
GCTATCTCCTCAGACACACCGA-3’ and 5-AGGTGCTC-
CAACTCTGCCAGTA-3’; and p-actin, 5-CACCATTG-
GCAATGAGCGGTTC-3 and 5-AGGTCTTTGCGGAT-
GTCCACGT-3’ The relative expression levels of miR-424-5p
and mRNAs were calculated and quantified using the
2744CTmethod after normalization for the expression of the
control. All the qRT-PCRs were run in triplicate.

Cell viability assay. Cell viability of control and treated
(erastin, cat no. C101790; RSL3, cat no. C100988, ChemeGen
USA) cells was examined using Cell Counting Kit-8 (CCK-8)
(Dojindo Laboratories, Kumamoto, Japan) following the
manufacturer’s instructions. Absorbance at 450 nm was
measured by a microplate reader. The viability assays were
performed independently and repeated in triplicate.

Iron assay. Intracellular or mitochondrial ferrous iron
(Fe?*) level was measured by the iron assay kit obtained
from Biovision (Milpitas, California, USA) according to the
manufacturer’s instructions.

Immunohistochemistry (IHC). Tissues were fixed,
paraffin-embedded, and cut into 4 um sections. The sections
were deparaffinized, rehydrated, and subjected to antigen
retrieval using sodium citrate buffer. After blocking with 10%
normal goat serum for 1h, the sections were incubated with
ACSL4 antibody (sc-365230, Santa Cruz, USA) overnight at
4°C. The subsequent procedures were performed according
to the manufacturer’s protocol.

Lipid peroxidation assay. The concentration of malondi-
aldehyde (MDA), an end product of lipid peroxidation,
was assessed using a lipid peroxidation colorimetric assay
kit purchased from Biovision (Milpitas, California, USA)
according to the manufacturer’s instructions.

Western blotting. Total protein was prepared using a
protein extraction kit (KGP9100, Key Gene). Equal amounts
of protein were separated by SDS-PAGE, transferred onto
PVDF membranes (Bio-Rad, Hercules, CA, USA), and
blocked for 0.5hat room temperature. The membranes
were incubated with specific primary antibodies followed by
secondary antibodies. The signals were detected using the
Chemiluminescence HRP Substrate (WBKL0100, Millipore)
and an enhanced chemiluminescence detection system.
Antibodies against ACSL4 (ab205199, dilution 1/1000)
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were purchased from Abcam (Cambridge, USA), GAPDH
(G9545, dilution 1/1000, Sigma Aldrich, St. Louis, USA) was
used as a loading control.

Dual-luciferase assay. For the dual luciferase assay,
ovarian cancer cells in a 96-well plate were transfected with
50 nmol/l miR-424-5p or miRNA negative control. The cells
were then co-transfected with 0.2 mg/ml of plasmid with the
wildtype or mutant 3’'UTR of the ACSL4 gene. After 48 h,
luciferase activity was measured with the Dual-Luciferase
reporter assay system (Promega). Firefly luciferase activity
was then normalized to the corresponding Renilla luciferase
activity. Luciferase assays were performed in quadruplicate
and repeated in 3 independent experiments.

ACSL4 enzymatic activity assay. ACSL4 enzyme-specific
activity was measured as previously described [22]. Briefly,
the ACSL4 activity assay was performed with 50 uM [1-14C]
palmitic acid, 10 mM ATP, and 0.25 mM CoA with total
membrane factions (1-4 pg protein). Data were normalized
per micrograms of protein determined by BCA assay.

5-HETE assay. 5-HETE, an ACSL4-mediated product of
AA oxidation in cell lysates, was assessed using a 5-HETE
ELISA kit (Uscn Life Science, Wuhan, China), according to
the manufacturer’s protocol.

Statistical analysis. SPSS17.0 statistical software package
(SPSS, Chicago, IL, USA) was used for statistical analysis.
Experiments were repeated independently at least three
times, and the results are expressed as mean + SD. The
relationships between ACSL4 and clinicopathologic param-
eters were evaluated by a x* test. The correlation between
miR-424-5p and ACSL4 was analyzed using Spearman’s
correlation test. Statistical differences between groups were
evaluated using Student’s paired two-tailed t-test. A p-value
<0.05 was considered statistically significant.

Results

miR-424-5p inhibits erastin- and RSL3-induced
ferroptosis in ovarian cancer cells. To explore the roles
of miR-424-5p in the regulation of ovarian cancer ferrop-
tosis, we performed gain- and loss-of-function experi-
ments in ovarian cancer cell lines. The expression levels of
miR-424-5p were significantly increased or decreased both in
HO8910 and SKOV3 cells, when they were transfected with
miR-424-5p mimics and miR-424-5p inhibitor, respectively
(Supplementary Figure S1). Through cell viability assay, we
found that erastin- and RSL3-induced cell death in both
cell lines was significantly inhibited by the upregulation of
miR-424-5p expression, indicating that miR-424-5p may act
as an inhibitor of ferroptosis (Figures 1A, 1B). Furthermore,
downregulation of miR-424-5p via its inhibitor remarkably
enhanced erastin- and RSL3-induced cell death in both cell
lines, whereas erastin- and RSL3-induced cell death could
be rescued by treating these cells simultaneously with ferro-
statin-1 (Fer-1), a potent inhibitor of ferroptosis (Supplemen-
tary Figure S2). Since lipid peroxidation and Fe** accumula-

tion are two key events in triggering ferroptosis, we further
tested whether miR-424-5p affects these events in ferroptosis.
We found that overexpression of miR-424-5p significantly
inhibited the accumulation of MDA, a key end-product of
lipid peroxidation, but not Fe** accumulation induced by
erasin and RSL3 in ovarian cancer cells (Figures 1C, 1D),
whereas downregulation of miR-424-5p remarkably elevated
MDA accumulation and did not affect the Fe**level in ovarian
cancer cells (Supplementary Figure S3). These results suggest
that miR-424-5p participates in erastin- and RSL3-induced
ferroptosis in ovarian cancer cells by regulation of lipid
peroxidation, but not Fe** accumulation.

ACSL4 is a direct target of miR-424-5p. To further
unveil the mechanism underlying the effect of miR-424-5p
on ovarian cancer ferroptosis, we performed the bioinfor-
matic analysis by two algorithms (TargetScan and miRanda)
to identify potential targets of miR-424-5p. Both of two
algorithms predicted ACSL4, a key mediator of ferrop-
tosis, as a potential target of miR-424-5p, and the 3’-UTR
of ACSL4 mRNA contains a highly conserved binding site
from position 1973 to 1980 for miR-424-5p seed sequence
(Figure 2A). To validate whether ACSL4 is the target of
miR-424-5p, we examined the effect of miR-424-5p on the
protein level of ACSL4 by western blot. The results showed
that the level of ACSL4 protein both in HO8910 and SKOV3
cells was significantly decreased or increased by overexpres-
sion and inhibition of miR-424-5p, respectively (Figure 2B).
To further test whether ACSL4 is a direct target gene of
miR-424-5p, we constructed a luciferase reporter vector
containing wild-type ACSL4 3’-UTR with the miR-424-5p
binding site (WT) or containing the mutant 3’-UTR(MUT).

Tablel. Clinical correlation between ACSL4 expression and clinicopatho-
logical characteristics in ovarian cancer patients.

. L ACSL4 expression

Clinical characteristics - p-value
Low (n=19) High (n=19)

Age (years)

<55 11 6

>55 8 13 0.1028
Grade

1/2 12 6

3 7 13 0.0615
FIGO stage

I-11 16 8

II-1v 3 11 0.0256*
Tumor size (cm)

<5 5 9

>5 14 10 0.2206
Peritoneal metastasis

Yes 7 15

No 12 4 0.0028*
Nodal metastasis

Yes 6 12

No 13 7 0.0039*

*p<0.05 statistically significant difference
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Figure 1. miR-424-5p negatively regulates ferroptosis in ovarian cancer. A, B) Upregulation of miR-424-5p inhibited erastin- and RSL3-induced cell
death in HO8910 and SKOV3 cells. C) miR-424-5p overexpression significantly inhibited erastin- and RSL3-induced lipid peroxidation. D) miR-424-
5p overexpression did not affect erastin- and RSL3-induced Fe** accumulation. *p<0.05, **p<0.01 compared with control group.

We found that miR-424-5p remarkably inhibited the lucif-
erase activity of ACSL4-3UTR-WT reporter, compared
with control, but did not affect the mutant reporter both in
HO8910 and SKOV3 cells (Figure 2C). To confirm whether
the regulations described above in ovarian cancer cell lines
are also clinically relevant, we further examined the relation-
ship between expression of ACSL4 mRNA and miR-424-5p
level in 38 ovarian cancer tissues by qRT-PCR. We found that
ACSL4 mRNA was negatively associated with a miR-424-5p
level in ovarian cancer tissues (Figure 2D). Given the ACSL4
level suppressed by miR-424-5p, we further test the effect
of miR-424-5p on its enzymatic activity. We found that the
upregulation of miR-424-5p resulted in a significant decrease
in ACSL4 enzymatic activity in ovarian cancer cells, whereas
inhibition of miR-424-5p led to a remarkable increase in

ACSL4 enzymatic activity (Figure 2E). Together, these results
indicated that ACSL4 is a direct target of miR-424-5p in
ovarian cancer.

ACSLA4 is upregulated in ovarian cancer and sensitizes
ovarian cancer cells to ferroptosis. The upregulation of
ACSL4 was reported in numerous types of cancer and the
inhibition of ACSL4 suppressed ferroptosis in cancer cells.
However, to the best of our knowledge, the expression level
of ACSL4 and its effect on ferroptosis in ovarian cancer
has not been investigated. We first tested the expression of
ACSL4 mRNA in 38 pairs of ovarian cancer tissues and their
matched adjacent normal tissues by qRT-PCR. As shown
in Figure 3A, ACSL4 mRNA was significantly increased in
ovarian cancer tissues compared with the paired-adjacent
normal tissues. Moreover, compared with adjacent normal
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Figure 2. ACSL4 is a direct target of miR-424-5p. A) Sequence alignment of miR-424-5p and 3’-UTR of ACSL4. The seed sequence of miR-424-5p and
binding sites in 3’-UTR are indicated in red. The 3’-UTR mutant containing mismatched nucleotides are shown at the bottom. The binding site of
ACSL4 is highly conserved in several species. B) The protein levels of ACSL4 were affected by miR-424-5p in HO8910 and SKOV3 cells. C) miR-424-5p
inhibited the expression of 3’-UTR-luciferase reporter of ACSL4 in HO8910 and SKOV3 cells, but did not affect that of the mutant construct. D) miR-
424-5p levels were negatively related to mRNA levels of ACSL4 in ovarian cancer tissues. E) miR-424-5p inhibited the enzymatic activity of ACSL4 in

ovarian cancer cells.

tissues, upregulation of ACSL4 was also confirmed in the
above mentioned ovarian cancer tissues by IHC assay
(Supplementary Figure S4A).

Next, the correlation between ACSL4 expression and
clinicopathological parameters was further investigated in
38 ovarian cancer patients, which were divided into two
groups by the median level of ACSL4. The results revealed
that ACSL4 expression was positively associated with the

tumor stage and metastasis while no significant correla-
tion was found in other parameters (Tablel). Furthermore,
patients with high expression of ACSL4 had significantly
shorter overall survival times compared with those with
low ACSL4 expression (Figure 3B). To further validate these
results, we used the UALCAN online tool (http://ualcan.
path.uab.edu/index.html) to analyze the ACSL4 protein level
in ovarian cancer and non-tumor ovarian tissues. Consistent
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Figure 3. ACSL4 is upregulated in ovarian cancer and is associated with poor outcome and sensitized ovarian cancer cells to erastin- and RSL3-induced
ferroptosis. A) The mean expression level of ACSL4 in ovarian cancer tissues was significantly higher than that in pair-matched adjacent non-cancerous
normal tissues. B) Kaplan-Meier curves of the overall survival of 38 ovarian cancer patients were scored as low expression level and high expression
level according to the ACSL4 expression. The ACSL4 upregulation was significantly correlated with overall shorter survival. C) Knockdown of ACSL4
inhibited erastin- and RSL3-induced ovarian cancer cell death. D) Knockdown of ACSL4 inhibited erastin- and RSL3-induced lipid peroxidation. E)
Knockdown of ACSL4 inhibited erastin- and RSL3-induced 5-HETE production.

with our findings, the result showed that protein expression
of ACSL4 in ovarian cancer was significantly higher than that
in normal tissues (Supplementary Figure S4B). Addition-
ally, we performed Kaplan-Meier analysis by the Kaplan-
Meier Plotter online tool (http://kmplot.com/analysis/) and
found that high ASCL4 expression is associated with shorter
overall survival in ovarian cancer patients (Supplementary
Figure S4C).

Finally, we further explore whether ACSL4 enhanced
the sensitivity of ovarian cancer cells to erastin- and
RSL3-induced ferroptosis. Downregulation of ACSL4 by
its specific siRNAs significantly decreased the sensitivity
to erastin- and RSL3-induced cell death in HO8910 and
SKOV3 cells (Figure 3C). Moreover, we examined the level
of lipid peroxidation and 5-HETE, an ACSL4-mediated

product of arachidonic acid oxidation which contrib-
utes to ferroptosis, in ovarian cancer cells following the
suppression of ACSL4. We found that the knockdown of
ACSLA4 significantly decreased erastin- and RSL3-induced
MDA and 5-HETE production (Figures 3D, 3E). Collec-
tively, these results suggested that ACSL4 is upregulated in
ovarian cancer, which is associated with poor prognosis and
enhances the sensitivity of ovarian cancer cells to erastin-
and RSL3-induced ferroptosis.

ACSL4 impairs miR-424-5p mediated ferroptosis
inhibition in ovarian cancer cells. We further investigated
whether miR-424-5p participated in ferroptosis via targeting
ACSLA4. To this end, HO8910 and SKOV 3 cells were co-trans-
fected with both miR-424-5p mimics and ACSL4 cDNA
(Figure 4A). The results showed that miR-424-5p significantly
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Figure 4. Overexpression of ACSL4 restored miR-424-5p mediated ferroptosis inhibition. A) Western blotting analysis of ACSL4 expression in HO8910
and SKOV3 cells transfected with both miR-424-5p and ACSL4 cDNA. B) Overexpression of ACSL4 reversed the inhibitory effect of miR-424-5p on
erastin-induced cell death. C) Overexpression of ACSL4 reversed the inhibitory effect of miR-424-5p on erastin-induced lipid peroxidation. D) Over-
expression of ACSL4 reversed the inhibitory effect of miR-424-5p on erastin-induced 5-HETE production.

inhibited erastin- and RSL3-induced cell death, MDA, and
5-HETE production, but this inhibitory effect was reversed
by overexpression of ACSL4 (Figures 4C, 4D and Supple-
mentary Figure S5). Taken together, these data indicated that
miR-424-5p suppresses ferroptosis by regulating the expres-
sion of ACSL4 in ovarian cancer cells.

Discussion

miR-424-5p functions as an important tumor suppressor
in multiple types of cancer including ovarian cancer [23-25].
Several previous studies have shown that downregulation of
certain tumor suppressor miRNAs can sensitize cancer cells to
induce ferroptosis. In this study, we expand these findings to

miR-424-5p which participates in erastin- and RSL3-induced
ferroptosis in ovarian cancer. ACSL4, a positive mediator of
ferroptosis, is a direct target of miR-424-5p. The upregula-
tion of ACSL4 reverses the ferroptosis-suppressing effect of
miR-424-5p, suggesting that miR-424-5p regulates ferrop-
tosis in ovarian cancer by its inhibitory effects on ACSL4.
ACSL4, a member of the Acyl-CoA synthetase long-chain
family, is an important enzyme responsible for catalyzing
fatty acids with a backbone of 12-20 carbons to synthesize
fatty acyl-CoAs. Accumulating evidence has demonstrated
that ACSL4 is upregulated in a variety of cancers, which
promotes an aggressive phenotype and resistance to conven-
tional treatments through dysregulation of lipid metabolism
[26-28]. Thus, targeting ACSL4 could be a key therapeutic
approach for cancer treatment. Interestingly, ACSL4 has also
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been identified as a biomarker and contributor of ferroptosis
by enriching cellular membranes with long polyunsatu-
rated w6 fatty acids which are the most susceptible lipids to
peroxidation in the course of ferroptosis [21]. Furthermore,
the ACSL4 expression was positively associated with sensi-
tivity to ferroptosis induction [29]. These studies suggested
that ACSL4 is required for maintaining the aggressive pheno-
types of malignant cells in normal conditions, but it facilitates
triggering ferroptosis following erastin and RSL3 treatment.
Consistent with these previous studies, our studies found
that ACSL4 was remarkably overexpressed in ovarian cancer
tissues and positively correlated with the aggressive pheno-
types of ovarian cancer. Most importantly, we found that
ACSL4 knockdown could abrogate the sensitivity of ovarian
cancer cells to erastin- and RSL3-induced ferroptosis. There-
fore, our data for the first time provide evidence that induc-
tion of ferroptosis in ovarian cancer with ACSL4 overexpres-
sion may be regarded as a potential and novel therapeutic
strategy for ovarian cancer treatment.

miR-424-5p playsa crucial role in carcinogenesis as a tumor
suppressor in various types of cancer. Several studies have
also shown that miR-424-5p was downregulated in ovarian
cancer. As a target of miR-424-5p, ACSL4 was found upregu-
lation in multiple types of cancer, such as colorectal cancer,
breast cancer, and hepatocellular carcinoma so on [30-32].
Consistently, our results revealed that ACSL4 was increased in
ovarian cancer and negatively correlated with the expression
of miR-424-5p. All these pieces of evidence suggested that
ACSL4 is a key target of miR-424-5p to suppress carcinogen-
esis. Accumulating data has demonstrated that miR-424-5p
not only participated in cancer pathogenesis and progres-
sion but also is involved in drug resistance in many types of
cancer. For example, the silencing of miR-424-5p induces
radiotherapy resistance by targeting the IncRNA PVT1/
CARMLI axis in non-small-cell lung cancer [33]. Repression
of miR-424 significantly inhibits chemosensitivity to cisplatin
in gastric cancer by targeting SMURF1 [34]. Restoration of
miR-424 sensitizes chronic myeloid leukemia cells to imatinib
by targeting BCR-ABL [35]. Recently, some studies have
indicated that downregulation of tumor suppression miRNAs
could sensitize the cancer cells to ferroptosis induction,
although it contributes to cancer progression and chemore-
sistance. In our study, we focus on the effect of miR-424-5p
on the regulation of ferroptosis. We found that knockdown
or overexpression of miR-424-5p could sensitize and suppress
ovarian cancer cells to erastin- and RSL3-induced ferrop-
tosis, respectively. Especially, downregulation of miR-424-5p
increased ACSL4 expression, a positive mediator of ferrop-
tosis, which facilitated ferroptotic cell death. Collectively,
these observations revealed a novel regulatory mechanism
by which the miR-424-5p/ACSL4 axis is involved in ferrop-
tosis. These results also provided a potential therapeutic
strategy in which ovarian cancer cells with downregulation of
miR-424-5p may be particularly vulnerable to ferroptosis as
opposed to other cell death mechanisms.
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