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Figure S1: SUMO2/3 expression increases risk for poorer disease outcome in peripheral chondrosarcoma. Survival curves 

showing overall survival, death of disease, metastasis free survival and recurrence free survival separate for central 

chondrosarcoma and peripheral chondrosarcoma, displaying high expression of SUMO1 or SUMO2/3 versus low 

expression of SUMO1 or SUMO2/3. SUMO expression was determined based on the scores of the TMAs from Figure 1B. 

Log-rank (Wilson-Cox) analysis was used to calculate significance. *: p < 0.05. 



 

 

Figure S2. High expression of SUMOylation cascade proteins correlates with tumor aggressiveness and poorer disease 

outcome in a chondrosarcoma mRNA expression data set. Chondrosarcoma mRNA expression (n=90) from Nicolle et al. 

2019 [1] were used to investigate correlations between SUMO pathway (SUMO1-2, SAE1, UBA2 and UBC9) gene 

expression per histological tumor group (A) and survival (B). Dot-plots represent mRNA expression presented as mean 

with standard deviation. * p: < 0.05, **: p < 0.01, ***: p < 0.001, ****: p < 0.0001. Each dot represents mRNA gene expression 

for one sample. P values were calculated using one-way ANOVA followed by Tukeys multiple comparison. Correlations 

between mRNA expression and survival were drawn in Kaplan-Meier plots and Log-rank analysis was shown in the 

graphs. The median per gene was used as cut-off between high and low expression. Log-rank (Wilson-Cox) analysis was 

used to calculate significance. Cox-regression analysis for the survival data shown in B is depicted in Table S1. 



 

 

Figure S3: A heterogeneous group of soft tissue sarcomas show poorer disease outcome with high SUMOylation cascade 

protein expression. Sarcoma RNAseq and survival data (n=259) from the TCGA repository were used to investigate 

correlations between SUMO pathway (SUMO1-3, SAE1, UBA2 and UBE2) gene expression and survival. Correlations 

between mRNA expression and survival were calculated using Cox proportional hazard regression and to draw Kaplan-

Meier plots. Cut-offs were computed as best-cut offs out of the data set by the kmplot.com algorithm.[2]. 



 

 

Figure S4. Effect of SUMOylation cascade components and oncogenes (c-MYC, IDH and p53) on sensitivity towards 

SUMOylation inhibition. (A) Cell viability assay. RPE-1 and VH10 cells were treated with ML792 and incubated for 3 days. 

Relative cell viability was studied using Presto-Blue and is represented as mean with standard deviation (n = 3). (B) Boxplot 



 

to compare ML792 IC50 values of chondrosarcoma cell lines with IDH mutations as shown in Figure 3C (n = 4) and 

wildtype chondrosarcoma (n = 3) cell lines and a boxplot to compare ML792 IC50 values of chondrosarcoma cell lines with 

P53 mutation as shown in Figure 3C (n = 4) and wildtype chondrosarcoma (n = 3). (C) Expression quantification. Relative 

expression is displayed per protein from C, corrected for Ƴ-tubulin (n = 3). Differences were calculated using one-way 

ANOVA followed by Tukeys multiple comparison (*: p < 0.05). 

 

 

Figure S5. Uncropped original western blot. Whole blots are provided with intensity readings and intensity ratio to ƴ-

Tubulin from the western blots of Figure 3C. 

Table S1. Univariate Cox regression analysis results of variates influencing survival. 

Variable Hazard Ratio (B) CI (95%) (exp(B)) p value 

Dichometized dataset       

        

SUMO1 expression −0.305 0.330–1.647 0.457 

SUMO2 expression 0.556 0.762–3.998 0.118 

SAE1 expression 1.289 1.437–9.168 0.006 

UBA2 expression 1.107 1.292–7.092 0.011 

UBE2I expression 1.681 1.991–14.485 0.001 

        



 

Continuous representation of 

mRNA expression 
      

        

SUMO1 expression −1.588 0.028–1.487 0.117 

SUMO2 expression 1.204 1.507–7.380 0.003 

SAE1 expression 2.011 2.571–21.708 0.000 

UBA2 expression 1.672 1.807–15.683 0.002 

UBE2I expression 5.124 16.701–1689.159 0.000 
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