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Mechanisms of annexin A5 regulating ferroptosis sensitivity in melanoma cells
WANG Jiahui, LI Luqi, ZHANG Yue, ZHANG Xiaowen, ZHANG Jing’
School of Life Sciences, Nanjing University , Nanjing 210023, China

[Abstract] Objective: To explore the correlation between the expression of annexin A5 (ANXAS) and ferroptosis in melanoma.
Methods: The expression of ANXAS in melanoma was analyzed using The Human Protein Atlas data and further validated by
immunohistochemistry on a human melanoma tissue microarray. The B16F10 melanoma cell line was used as the research model,
where ANXAS knockout cell lines were generated using CRISPR-Cas9 technology. The effect of ANXAS knockout on ferroptosis in
B16F10 cells was assessed using CCK-8 and lactate dehydrogenase (LDH) assays. RNA -seq was further performed to identify the
possible target molecules of ANXAS related to ferroptosis, followed by validation. Additionally, the endogenous expression of ANXAS
in different melanoma cell lines was measured to confirm its regulatory role in ferroptosis sensitivity. Results: ANXAS5 was aberrantly
overexpressed in melanoma tissues, and knockingdown or knockingout ANXAS promoted the sensitivity to ferroptosis in melanoma
cells. Acyl-CoA synthetase long-chain family member 4 (ACSI4) as a key regulator of ferroptosis, was negatively correlated with
ANXAS expression. Overexpression of ANXAS reduced the level of ACSL4 and showed resistance to ferroptosis. Conclusion: In
melanoma cells, downregulation of ANXAS enhanced the sensitivity to ferroptosis via upregulating ACSL4, suggesting that ANXAS
may be a potential target of ferroptosis-based therapy in melanoma.
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A: ANXAS RNA expression in human tissues from the HPA database. B: ANXAS5S mRNA expression in tumors from the TCGA database. C: The analysis

of ANXAS mRNA expression in SKCM tumor tissues and adjacent normal tissues from GEPIA2 database. D: High protein levels of ANXAS5 in patients

with tumor from the HPA database. E, F: Inmunohistochemistry staining of human melanoma tissues, including nevus, primary melanoma, and metastatic

melanoma(scale bars=500 um). “P < 0.01.
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Figure 1 ANXAS was highly expressed in melanoma and positively correlated with melanoma development
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A: ANXAS knockout validated in BI6F10 cells by Western blot. B: Assays for LDH release induced by RSL3. C: CCK-8 assays for BI6F10 cells
treated by RSL3. D: CCK-8 assays for BI6F10 cells treated by Erastin. E, F: Fluorescence detection of Fe** by FerroOrange staining in red(scale bar=100 jum).
G: The changes of GSH/GSSG ratio induced by RSL3 treatment. H: Intracellular lipid peroxidation detected by MDA assays. Compared with the WT
group. P <0.05, P <0.01,and P < 0.001(n=3).
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Figure 2 Knockout of ANXAS promoted susceptibility of ferroptosis induced by RSL3 or Erastin in melanoma cells
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A:Heatmap of WT and ANXA5-KO samples. B: Analysis of differentially expressed genes by the volcano plot. C: RT-qPCR for Acsl4 mRNA. D: West-
ern blot analysis for ASCL4 and ANXAS protein levels. E: FACS analysis for lipid-ROS stained by C11-BODIPY. F: ANXAS expression rescued the
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Figure 3 ANXAS negatively regulated ACSL4 levels involved in the sensitivity regulation of ferroptosis
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A-C: Western blot analysis for ANXAS protein levels. D: The LDH release induced by RSL3 in BI16F1 and B16F10 cells. E: CCK-8 assays for
B16F1 and B16F10 treated with RSL3. F, G: Validation of ANXAS knockdown in A375 cells by Western blot. H: CCK-8 assay for A375 cells transfected

with siRANXAS5. P < 0.05 and “P < 0.01(n=3).
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Figure 4 ANXAS levels in melanoma cells was negatively correlated with ferroptosis sensitivity
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