
Figure S1.  PCA-X score plots and volcano plots built based on the evaluation of relative concentrations of 
lipids in studied samples: (A) plasma (207 controls - blue, 143 cancer patients - red, and 18 QC - green), (C) 
urine (67 controls - blue, 76 cancer patients - red, and 18 QC - green), and (E) tissue (nonneoplastic (N) and 
tumor (T) tissues of 77 patients). Data were log-transformed and Pareto-scaled before the PCA analysis. 
Volcano plot reflects statistically most significant lipid species in studies (B) plasma, (D) urine, and (F) tissue 
samples with respect to highest fold change (robust Hodges-Lehmann type fold change estimator) and false 
discovery rate (FDR) from the Mann-Whitney U test (plasma, urine) or the Wilcoxon signed-rank test for 
paired samples (tissues).



Figure S2. Radar charts of SHexCer, SHex2Cer, SM, and StS species analyzed using the present/absent 
approach for (A) plasma and (B) urine samples of controls (blue) and RCC patients (red). Contingency tables 
(Supplementary Data 2C, E) were created for these lipids, and Fisher’s exact test was applied for the presence/
absence analysis.



Supplementary Figure S3. Box plots illustrate differences between healthy controls and 

patients with different RCC subtypes in relative concentrations of selected sphingomyelins 

and sulfatides in plasma samples.

 

 

 

 

 

 

 
 
  
  
 
 
 
 
 
 
 
 
  
 
  
 
 
  

 
                                                  

    
 
  

    
  
  

    
    

  

    
    

  

  

  

 
 
  
  
 
 
 
 
 
 
 
 
  
 
  
 
 
  

 

    
  

 

  

  

  

  

 
 
  
  
 
 
 
 
 
 
 
 
  
 
  
 
 
  

 

                                                                           

    

    
    

    

    

    



Supplementary Figure S4. (A) Cytoscape networks illustrate differences between the results of the 
Mann-Whitney U test and fold change analysis in two data sets obtained for urine lipidome profiling: for the 
data set with 27 subjects excluded and for the whole urine data set without any exclusions. The samples 
were excluded from further analysis based on the analytical discrepancies. (B) The ROC curves illustrate 
the performance of logistic regression in classifying RCC patients and healthy controls. The training and 
testing sets were obtained in the effect of splitting two data matrices: the first one - 27 subjects excluded 
(solid lines) and the second one - all subjects included (dashed lines). (C) The bar chart compares logistic 
regression's accuracy, sensitivity, and specificity for both data sets – on the left for the matrix with 27 
subjects excluded, on the right for all subjects included.



Figure S5. (A) Abbreviation of the sterols observed in urine samples with theoretical 
m/z value, elemental composition, and suggestion of the most probable 
corresponding compounds for individual elemental compositions. (B) Box plots 
(relative concentrations) of selected sterols measured in urine samples for controls 
(blue) and patients with RCC (red). The importance marked above box plots includes 
fold change, effect size, and FDR from the Mann-Whitney U test: **** - very large, *** - 
large, ** - medium, * - small significance (more explanation in the Supplementary Data 
2D). 



Figure S6. Comparison of the most statistically significant lipids in tumor tissue and 
surrounding nonneoplastic tissue of RCC patients with early tumor stage (T1-T2) and 
RCC patients with more advanced tumor stage (T3-T4). The importance marked 
above box plots includes fold change, effect size, and FDR from the Wilcoxon signed-
rank test: **** - very large, *** - large, ** - medium, * - small significance (more 
explanation in the Supplementary Data 2L, M).



Figure S7. (A) Box plots present differences in relative concentrations of selected lipids between 
RCC patients with T3 tumor stage with (dark red) or without metastases (pink), measured in 
urine (A, B) and plasma (C). Box plots present subtle differences in the relative concentration of 
selected (D) SHexCer and (E) SM between genders in studied plasma samples (N = controls, 
T1-2 = patients with early tumor stage, T3-4 = patients with more advanced tumor stage).
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