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Supplementary Figure 1. Survival curves for patient groups identified by using critical cuproplasia-

related genes (CCGs). The survival analysis has been done by using the 18 up-regulated CCGs and the 12 

down-regulated CCGs for each cancer type. The survival curves are presented in (A) ESCA, (B) GBM, (C) 

KICH, (D) KIRC, (E) KIRP, (F) LIHC, (G) LUSC, (H) OVCA, (I) PAAD, (J) PCPG, (K) PRAD, (L) STAD, 

(M) UCEC, and (N) UCS. 
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Supplementary Figure 2. Expression profiles of CCG-related genes. Heatmap of the (A) 18 up-regulated and 

(B) 12 down-regulated genes of patients as classified by Euclidean distances using gene expression values into 2 

groups.  



 

Supplementary Figure 3. Systematic evaluation of cuproplasia-related pan-cancer gene signature using 

sigQC. The radar plot in the centre shows the summary of the evaluation for the cuproplasia-related pan-cancer 

gene signature. The outer ring includes plots used to evaluate for standardisation, scoring metrics, compactness 

(i.e., intra-signature correlation), signature gene expression, and variability of the signature genes. These plots 

are located around the radar plot and are summarised by numeric values on the radar plot. The radar plot 

illustrates all the metrics of the signature in the pan-cancer dataset. 

 



 

Supplementary Figure 4. Mutation location of the top 10 mutated genes. Lollipop diagram for the top 10 

genes with the most pathogenic single nucleotide variants (SNVs). (A) ATP7A, (B), CP, (C) APP, (D) 

TMPRSS6, (E) DBH, (F) ARF1, (G) CYP1A1, (H) ADAM10, (I) AQP1, and (J) GSK3B. The x-axis is the amino 

acid location with the corresponding protein domains annotated. The y-axis is the number of mutations. The 

colours of the circles correspond to the type of mutation (Missense; green, Nonsense; red). The number beside 

the variant classification indicates the total number of mutations. 

 



 

Supplementary Figure 5. Survival analysis of mutant CCGs pan-cancer. (A) ADAM10, (B) AOC3, (C) 

AP1S1, (D) APP, (E) ARF1, (F) ATP7A, (G) CDK1, (H) CYP1A1, (I) DBH, (J) MAPT, (K) MT1X, (L) PRNP, 

(M) S100A12, (N) SLC11A2, (O) SNCA, (P) SORD, (Q) SP1, (R) TMPRSS6, and (S) XAF1. 

 



 

Supplementary Figure 6. Cuproplasia-related LGG gene signature in the CGGA dataset Survival curve (A) 

and gene expression heatmap (B) for the 3-gene signature most predictive of survival. Subtype 1 patients have 

high expression of CDK1 and CASP3 and low expression of ALB. Subtype 2 patients have low expression of 

CDK1 and CASP3 and high expression of ALB. Subtype 3 are all other patients. 

 



 

Supplementary Figure 7. Cuproplasia-related gene signatures as potential biomarkers for survival 

prediction. Survival curves (top) and gene expression heatmaps (bottom) for cancer patients with (A) 8-gene 

signature when using the data of all pan-cancer patients, consisting of CDK1, AP1S1, CASP3, MAP1LC3A, 

SNCA, TMPRSS6, MAPT, and GSK3B. Subtype 1 are patients with low expression of MAP1LC3A, SNCA, and 

MAPT and high expression of CDK1, AP1S1, CASP3, TMPRSS6, and GSK3B. Subtype 2 are patients with high 

expression MAP1LC3A, SNCA, and MAPT and low expression of CDK1, AP1S1, CASP3, TMPRSS6, and 

GSK3B. Subtype 3 are all other patients. (B) 7-gene signature when using the data of pan-cancer patients and a 

half number of breast cancer patients only, consisting of CDK1, AP1S1, CASP3, MAP1LC3A, SNCA, MAPT, 

and GSK3B. Subtype 1 are patients with low expression of MAP1LC3A, SNCA, and MAPT and high expression 

of CDK1, AP1S1, CASP3, and GSK3B. Subtype 2 are patients with high expression MAP1LC3A, SNCA, and 

MAPT and low expression of CDK1, AP1S1, CASP3, and GSK3B. Subtype 3 are all other patients. 
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