Fig. S1 Establish the IHC staining protocol for NCOA7
The mouse kidney tissues were used as the positive control for NCOA7 IHC staining[1], therefore, the normal mouse kidney tissue from the C57BL/6 mouse (the mouse experiments were approved by the Experimental Animal Ethics Committee of Southwest Medical University, NO: 20230630-001) was collected and stained with NCOA7. The normal mouse kidney tissues stained with NCOA7 antibody (1:100, PA2863, Abmart, Shanghai, China) and Goat anti-Rabbit IgG (H+L) HRP secondary antibody (1:200, PD302, Oriscience, Sichuan, China) were used as a positive control; for the negative control, the 5% goat serum blocking buffer was used instead of applying the first antibody, followed by the same Goat anti-Rabbit IgG (H+L) HRP secondary antibody (1:200, PD302, Oriscience, Sichuan, China) incubation, with all other steps remaining unchanged. As shown in Fig. S1, there were no positive staining areas in the negative control group. In the positive control group, NCOA7 showed predominantly nuclear staining with little cytoplasmic staining in the intercalated cells of the collecting duct in mouse kidney tissues, which was consistent with the previous reports[1,2]. These confirmed the validity of the IHC staining protocol employed in this study.
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Fig. S1 Establish the IHC staining protocol for NCOA7
(A) The representative images of NCOA7 IHC staining in mouse kidney tissues (scale bars: 100 m)

[bookmark: _Hlk199364186][bookmark: _Hlk195055542]Fig. S2 Construction of NCOA7 knockdown HSC4 cells
HSC4 cells were treated with NCOA7 small interfering RNA (siRNA). siNCOA7 at a concentration of 50 nM was transfected into HSC4 cells, and then the expression of NCOA7 in HSC4 cells was evaluated at 24, 48, and 72 hours after siNCOA7 transfection. The results showed that 24 hours showed the highest knockdown efficiency which reached over 70% (Fig. S2A). ICC results showed that siNCOA7 #1 and siNCOA7 #2 had higher knockdown efficiency in comparison to siNCOA7 #3 (Fig. S2B, C). Accordingly, siNCOA7 #1 and siNCOA7 #2, and 24 hours of transfection were employed to transfect HSC4 cells for the subsequent experiments. 
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Fig. S2 Construction of NCOA7 knockdown HSC4 cells
[bookmark: _Hlk213068193](A) NCOA7 mRNA expression, data were presented as mean ± SD from n = 3 independent biological replicates. (B, C) The representative images of NCOA7 ICC staining (B) (scale bars: 100 m), and the quantitative data(C), data were presented as mean ± SD from n = 3 independent biological replicates. ns, not significant, **p < 0.01, ****p < 0.0001; One-way ANOVA (A, C) was used.

[bookmark: _Hlk213067756][bookmark: _Hlk213068008]Fig. S3 Percentage of GPX4-positive cells in NCOA7 knockdown HSC4 cells, with or without DFO/Fer-1 treatment
The number of cells was counted using ImageJ software. A cell was defined as positive if its mean fluorescence intensity exceeded the mean intensity of the negative control (Fig. S3A). The percentage of positive cells was calculated as the number of positive cells / total number of cells × 100%. Knockdown of NCOA7 reduced GPX4 protein expression levels in HSC4 cells (Fig. S3B). And the use of ferroptosis inhibitors DFO (Fig. S3C) and Fer-1 (Fig. S3D) reversed GPX4 expression.
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Fig. S3 Percentage of GPX4-positive cells in NCOA7 knockdown HSC4 cells, with or without DFO/Fer-1 treatment
(A) The representative images of the negative control of GPX4 ICC staining (scale bar: 50 m). (B-D) The quantitative data of the percentage of GPX4-positive cells, data were presented as mean ± SD from n = 3 independent biological replicates. ns, not significant, ***p < 0.001, ****p < 0.0001; One-way ANOVA (B-D) was used.

[bookmark: _Hlk215053468]Fig. S4 Percentage of GPX4-positive cells in NCOA7 knockdown HSC4 cells with or without NAC/erastin treatment
The percentage of positive cells was used to compare GPX4 expression in HSC4 cells treated with or without NAC/erastin. A cell was defined as positive if its mean fluorescence intensity exceeded the mean intensity of the negative control (Fig. S4A). Increased GPX4 protein levels were evaluated in the NCOA7 knockdown HSC4 cells treated with NAC (Fig. S4B). Decreased GPX4 protein levels were observed in NCOA7 knockdown HSC4 cells treated with NAC and erastin (Fig. S4C).
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Fig. S4 Percentage of GPX4-positive cells in NCOA7 knockdown HSC4 cells with or without NAC/erastin treatment
(A) The representative images of the negative control of GPX4 ICC staining (scale bar: 100 m). (B, C) The quantitative data of the percentage of GPX4-positive cells, data were presented as mean ± SD from n = 3 independent biological replicates. ns, not significant, ****p < 0.0001; One-way ANOVA (B, C) was used.

Fig. S5 NRF2 mRNA expression in NCOA7 knockdown HSC4 cells
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Fig. S5 NRF2 mRNA expression in NCOA7 knockdown HSC4 cells
[bookmark: _Hlk201669104](A) NRF2 mRNA expression, data were presented as mean ± SD from n = 3 independent biological replicates. ns, not significant, ***p < 0.001; One-way ANOVA (A) was used.
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