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This document details the differential gene expression analysis carried out using the Köln dataset. 

No TMZ-related changes in the expression profile of DNA repair and cell cycle genes at relapse 

We first used DESeq to identify differentially-expressed genes (DEGs) that might be 

informative of glioblastomagenesis, tumor progression and response to TMZ, using distinct pairwise 

comparisons. As expected since all patients were TMZ- naive at the time of first presentation, no 

DEGs were found when primary biopsies from TMZ-naive and TMZ-treated patients were compared 

(FDR<0.05 and [FC]>1.5) (data not shown). Notably, a similar observation was made when recurrent 

biopsies from both groups (TMZ-naive and TMZ-treated) were compared (data not shown), 

suggesting that any impact of TMZ on DNA repair and cell cycle gene expression was not detectable 

at the time of relapse.  

Given these observations, we decided to create 2 groups containing, respectively, all primary 

and all recurrent tumors (whether from TMZ-naive or -treated patients) for further analyses. We first 

identified tumor development/progression-relevant DEGs by comparing primary or recurrent tumors 

with control, tumor-adjacent tissue. Seventy-two DEGs were identified for the comparison of primary 

tumors vs control samples (PvsC) (Figure SD1A), and 71 for that of recurrences vs controls (RvsC), 

respectively (data not shown). Notably, 67 genes were common to both lists and displayed 

comparable fold-change directions (up or down) and intensities, as indicated by correlation analysis 

(Figure SD1B). Functional annotation of these DEGs using WebGestalt1 revealed that the main DNA 

repair pathways represented by the down-regulated genes corresponded to NER, BER and MMR, 

whereas the up-regulated genes were related to components of the cell cycle, as well as the repair of 

DNA double-strand breaks (DSBs) by homologous recombination (Table SD1). Finally, when 

primary and recurrent tumors were compared directly, no DEGs were identified (data not shown), 

suggesting that in the absence of patient stratification, no difference can be observed at the mRNA 

expression level between primary and recurrent biopsies.  
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Figure SD1. Differentially expressed genes associated with primary GBM. A. Bar plot of the 

deregulation scores observed for the 72 DEGs identified in the comparison of combined primary 

biopsies with control, tumor-adjacent tissues (treshold: FDR < 0.05; [FC]>1.5). Up- and down-

regulated genes are indicated in dark and light gray, respectively, with the corresponding fold 

change presented in Y-axis. B. Scatter plot displaying the fold change correlation between the 

comparisons of primary tumors versus controls (PvsC) and recurrent tumors versus controls 

(RvsC), revealing a high significant (p < 0.0001) R2 value (0.74).  
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