Supplementary Figure 1. Macroscopic documentation of tissue sampling sites in ccRCC specimens.
Macroscopic photographs of nephrectomy specimens showing tissue sampling regions used for phospholipidomic and molecular analyses. Sampling sites are indicated by symbols as follows: □, normal renal cortex (N); ○, tumor-peripheral region (T-P); △, tumor-central region (T-C). 
Scale bars are not shown as physical dimensions were not recorded at the time of specimen collection.

Supplementary Figure 2. Case-wise immunohistochemical assessment of mitochondrial abundance in ccRCC.
Immunohistochemical staining for VDAC1 in paired normal (N) and tumor (T) tissues from all ccRCC cases included in this study (R1, R4, R5, R6, R7, R8, R9, R10, R12, and R13). Normal renal cortex shows abundant VDAC1 staining, whereas most tumor tissues display markedly reduced VDAC1 signal intensity, reflecting decreased mitochondrial abundance. Case R13 exhibits preserved VDAC1 expression in tumor tissue, consistent with lipidomic and immunoblot findings (Figures 1 and 2).
Scale bar, 25 µm.　

[bookmark: _Hlk217838640]Supplementary Figure 3. Remodeling of phosphatidylinositol (PI) unsaturation and fatty acid composition in ccRCC.
(A) Distribution of PI species according to total degree of unsaturation (double-bond number, DB0–DB7) across Normal, Tumor-P, and Tumor-C tissues. Insets show expanded views of selected subclasses.
(B) Fold change analysis of PI species by unsaturation degree in Tumor-P and Tumor-C tissues relative to Normal tissue (set to 1.0).
(C) Fold change distributions of fatty acid species incorporated into PI molecules in Tumor-P and Tumor-C tissues relative to Normal tissue.
Unlike CL, PI exhibits variable remodeling patterns across tumor regions, indicating phospholipid class–specific regulation in ccRCC.
Statistical comparisons were performed using Welch’s t-test (unequal variance, unpaired). Box plots indicate interquartile ranges (IQR), with outliers defined by the 1.5×IQR rule. Asterisks denote significance (*P < 0.05, **P < 0.005, ***P < 0.0005).

Supplementary Figure 4. Remodeling of phosphatidylserine (PS) unsaturation and fatty acid composition in ccRCC.
(A) Distribution of PS species according to total degree of unsaturation (DB0–DB6) across Normal, Tumor-P, and Tumor-C tissues. Insets show expanded views of selected subclasses.
(B) Fold change analysis of PS species by unsaturation degree in Tumor-P and Tumor-C tissues relative to Normal tissue. 
(C) Fold change distributions of fatty acid species incorporated into PS molecules in Tumor-P and Tumor-C tissues relative to Normal tissue.
PS remodeling patterns differ from those of CL, further supporting phospholipid class–specific regulation of unsaturation in ccRCC. 
Statistical comparisons were performed using Welch’s t-test (unequal variance, unpaired). Box plots indicate IQR, with outliers defined by the 1.5×IQR rule. Asterisks denote significance (*P < 0.05, **P < 0.005, ***P < 0.0005).

Supplementary Figure 5. Case-wise immunoblot analysis of the cardiolipin remodeling enzyme LCLAT1 in ccRCC.
Immunoblot analysis of LCLAT1 protein expression in paired Normal (N), Tumor-peripheral (T-P), and Tumor-central (T-C) tissues from individual ccRCC cases. Despite elevated LCLAT1 mRNA levels in tumor tissues (Figure 4B), protein expression remains low and variable, suggesting post-transcriptional regulation or limited protein stability.
β-actin was used as a loading control.
