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ABSTRACT

KEY WORDS

Objective: Frizzled 7 (FZD7) is abnormally expressed and activated in a variety of
cancers. In ovarian cancer, overexpression of FZD7 reduces the sensitivity of platinum-
resistant ovarian cancer cells to ferroptosis, thereby allowing cancer cells to survive.
However, whether FZD7 inhibits ferroptosis in ovarian cancer cells and its mechanisms are
remain unclear. This study aims to explore the effects of FZD7 and its upstream regulator
miR-1-3p on ferroptosis in ovarian cancer cells are evaluated to clarify the molecular
mechanism for miR-1-3p and FZD7’s involvement in ferroptosis in ovarian cancer cells.
Methods: Human ovarian cancer cell lines HO8910 and SKOV3 were used as the research
subjects. In the first part of the experiment, human ovarian cancer cells were transfected
with blank plasmid and FZD7 overexpression plasmid, respectively; in the second and third
parts, human ovarian cancer cells were transfected with miR-1-3p mimics negative control,
miR-1-3p mimics, miR-1-3p inhibitors negative control, and miR-1-3p inhibitors,
respectively; in the fourth part of the experiment, human ovarian cancer cells were
transfected with miR-1-3p mimics and miR-1-3p mimics+FZD7 overexpression plasmid,
respectively, and normal cultured cells were set as the control group. The human ovarian
cancer cell ferroptosis model was established by incubating human ovarian cancer cells
with different treatments with ferroptosis inducer Erastin or RSL3. Real-time RT-PCR was
used to detect the mRNA expression levels of FZD7 and miR-1-3p; Western blotting was
used to detect the protein expression levels of FZD7; CCK-8 assay was used to detect the
cell viability; lipid peroxidation colorimetric assay kit was used to detect the level of
intracellular MDA; and iron assay kit was used to detect the level of intracellular Fe*'. Dual-
luciferase assay was used to detect the targeting relationship between miR-1-3p and FZD7.
Results: Overexpression of FZD7 increased the cell viability of human ovarian cancer cell
lines HO8910 or SKOV3 (P<0.05, P<0.01, or P<0.001) and decreased the intracellular
MDA levels (P<0.01) in Erastin-treated or RSL3-treated ovarian cancer cells. FZD7 was a
direct target of miR-1-3p, which inhibited the expression of FZD7 (P<0.01) by binding to
the 3'-untranslated region (3'UTR) site of FZD7. MiR-1-3p mimics decreased the cell
viability of human ovarian cancer cell lines HO8910 or SKOV3 (P<0.05, P<0.01, or P<
0.001) and increased the intracellular MDA levels (P<0.01) in Erastin-treated or RSL3-
treated ovarian cancer cells; while miR-1-3p inhibitors significantly increased the cell
viability of human ovarian cancer cell lines HO8910 or SKOV3 (P<0.05, P<0.01, or P<
0.001) and decreased the intracellular MDA levels (P<0.01) in Erastin-treated or RSL3-
treated ovarian cancer cells. The effect of miR-1-3p mimics on enhancing the sensitivity of
human ovarian cancer cells to Erastin-induced or RSL3-induced ferroptosis was abrogated
by overexpression of FZD7(P<0.05 or P<0.01).

Conclusion: MiR-1-3p enhances the sensitivity of ovarian cancer cells to ferroptosis by
targeting FZD7.
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Table 1 PCR primer sequences

Gene Primer sequence (5'-3") Size/bp
FZD7 Forward: TTATAGGCAAAGCAGCGCAAATC 23
Reverse: CCTCTGGCTTAACGGTGTGTGA 22
p-actin Forward: GGCTGTGCTATCCCTGTACG 20
Reverse: AGGTAGTCAGTCAGGTCCCG 20
miR-1-3p Forward: ACACTCCAGGTGGGTGGAATGT 22
Reverse: CTCAACTGGTGTCGTGGAG 19
U6 Forward: CTCGCTTCGGCAGCACA 17
Reverse: AACGCTTCACGAATTTGCGT 20

FZD7: Frizzled 7.
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Figure 1 FZD7 inhibits Erastin-induced or RSL3-induced ferroptosis in ovarian cancer cells

A: mRNA relative expression levels of FZD7 in HO8910 or SKOV3 cells; B: Protein expression levels of FZD7 detected by Western
blotting in HO8910 or SKOV3 cells; C: Cell viability of HO8910 or SKOV3 cells treated with different concentrations of Erastin or
RSL3; D: Intracellular MDA levels in HO8910 or SKOV3 cells treated with Erastin (10.0 umol/L) or RSL3 (1.6 pumol/L);
E: Intracellular Fe** levels in HO8910 or SKOV3 cells treated with Erastin (10.0 pmol/L) or RSL3 (1.6 pmol/L). *P<0.05, **P<
0.01, ***P<0.001 vs the Lenti-Empty group. FZD7: Frizzled 7, HO8910 or SKVO3: Human ovarian cancer cells; Erastin or
RSL3: Ferroptosis inducers.
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Figure 2 FZD7 is a direct target of miR-1-3p

A: Binding site map of FZD7 and miR-1-3p; B: Results of dual luciferase assay in HO8910 or SKOV3 cells; C: mRNA relative
expression levels of FZD7 detected by real-time RT-PCR in HO8910 or SKOV3 cells; D: Protein expression levels of FZD7 detected
by Western blotting in HO8910 or SKOV3 cells. **P<0.01, ***P<0.001. FZD7: Frizzled 7; WT: Wild type; MUT: Mutant;
3'UTR: 3'-Untranslated region; HO8910 or SKVO3: Human ovarian cancer cells; NC: Negative control.

2.3 MiR-1-3p & in A\ O & 2 8 A X Erastin 5 RSL3
5 SIS TR BLRME

Real-time RT-PCR 45 £ i 7k . 5 HOSE 4fl g 4
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X 23k K2 8 2R E (1 P<0.001, & 3A). 7E
HO8910 5, SKOV3 4 fiti , 5 Mimics NC ZH AH It
Mimics miR-1-3p 411 miR-1-3p B AN} 22 3k 7K 15 i
% L #(¥ P<0.001, & 3B); M5 Inhibitors NC ZHAH
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Figure 3 MiR-1-3p increases the sensitivity of human ovarian cancer cells to Erastin-induced or RSL3-induced ferroptosis
A: mRNA relative expression levels of miR-1-3p in HOSE, HO8910 or SKOV3 cells; B: mRNA relative expression levels of miR-1-3p
in HO8910 or SKOV3 cells treated differently; C: Cell viability of HO8910 or SKOV3 cells treated with different concentrations of
Erastin or RSL3; D: Intracellular MDA levels in HO8910 or SKOV3 cells treated with Erastin (10.0 pmol/L) or RSL3 (1.6 pmol/L).
*#%P<0.001 vs the HOSE group; 7P<0.05, 11P<0.01,11+P<0.001 vs the Mimics NC group; $P<0.05, $11P<0.01, 111P<0.001 vs the
Inhibitors NC group. HOSE: Human ovarian epithelial cells; HO8910 or SKVO3: Human ovarian cancer cells; Erastin or

RSL3: Ferroptosis inducers; NC: Negative control.
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Figure 4 MiR-1-3p attenuates FZD7-mediated suppression for ferroptosis in ovarian cancer cells

A: Protein expression levels of FZD7 detected by Western blotting in HO8910 or SKOV3 cells with different treatments; B: Cell
viability of HO8910 or SKOV3 cells with different concentrations of Erastin or RSL3; C: Intracellular MDA levels in HO8910 or
SKOV3 cells treated with Erastin (10.0 pmol/L) or RSL3 (1.6 umol/L). *P<0.05, **P<0.01 vs the Control group. FZD7: Frizzled 7;
HO8910 or SKVO3: Human ovarian cancer cells; Erastin or RSL3: Ferroptosis inducers.
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