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Supplementary Table S1 

 
Table S1. Comparison of clinical base line characteristics between the patient populations of the EORTC 
22033 clinical trial included or not-included in this study 
Variable Modality Included Not Included Statitstic P-value 
N 

 
132 345 

  Gendera Female 58 144 0.10992 0.7402 

 
Male 74 201 

  
      Mean age in year (SD)b 43.67 (11.01) 44.96 (11.98) -1.1098 0.2681 

      Type of Surgerya Biopsy 18 171 52.716 <0.0001 

 
Partial resection 85 121 

  
 

Total resection 29 52 
  

 
n/a 0 1 

  
      Treatmenta RT 69 171 0.18213 0.6696 
  TMZ 63 174     
      
Molecular subtype cohort a,c,d    
 IDHwt 7 42 11.256 0.004 
 IDHmut non-codel 60 105   
 IDHmut codel 43 61   
 missing 22 137   
      
HR for PFS in IDH 
mutant only (IC 95%)e 1p/19q codeletion 1.07 (0.5975-1.918) 1.88 (1.138-3.107)   
      
a Chi-squared test 

    b Whelch t-test 
    c 110/132 in this study overlap with the 318 in the molecular subtype cohort reported in Baumert et al. 

2016 [1].  
d Molecular classification as reported in the clinical trial results [1] 
log-ranktest and Cox Regression for PFS. 
p-value < 0.05 in bold 
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Legends to Supplementary Figures S1-S9 

 

 

Supplementary Fig. S1 Predictive model for the purity index (HMP index) based on DNA methylation 

data from TCGA. The prediction of the purity of the samples was based on a model of Sparse Partial 

Least Squares (SPLS) with two components and unmethylated (β-median < 0.2) CpG-probes located 

in intergenic regions. The DNA methylation information was used to predict ABOSULTE purity 

estimation [2] after arcsin-square-root transformation. The SPLS regression used PLS-NIPALS 



Online Resource 1 – Bady et al 
ACTA NEUROPATHOLOGICA 

4 
 

algorithm (maximize covariance between variable of interest and predictors) with lasso regularization 

[3]. One dataset from TCGA was used as training dataset and the second was used for validation. The 

performance of the model was evaluated by the comparison of Absolute purity estimation with the 

HMP index from the sPLS prediction for training (a) and validation (b) datasets. The goodness of fit is 

evaluated by the plot of observed values against fitted values (c). Graphic based on residuals in 

function of the fitted values (d). QQ-plot representation compares the residuals distribution with 

normal theoretical quantiles (e). The mean squared error (MSE) was used to define the selection 

variables by lasso regulation (30 CpG-probes by components) (f). 
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Supplementary Fig. S2 Flow chart diagram of the CpG (probe) and gene selection process. The flow 

chart of the gene selection process shows the steps through which we chose the final 62 functional 

DNA damage response (DDR) CpGs. There are 410 DDR genes represented on the HM-450K chip 

(after exclusion of CpGs on the sex chromosomes). DNA methylation and gene expression analyses 

correspond to the green and blue box respectively. The terms ‘QC’, ‘PR’,’U-NTB’ and ‘DDR’ refer to 

the quality control, promoter, unmethylated probe in non tumoral brain (NTB) and DDR gene 

selection steps, respectively. Functional selection, differential gene expression and differential DNA 

methylation between codeleted and non-codeleted groups were identified by the expressions ‘FP’ 

and ‘CD’.   
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Supplementary Fig. S3 Correlation between DNA methylation and expression for the 62 functional 
DDR CpGs. The Pearson’s correlations between CpGs and gene expression were calculated for the 
two TCGA datasets (TCGA 1 and TCGA 2) (a, b). The CpG probes are listed in (c) using the same color 
code as in a and b. The two datasets were highly similar as determined by comparing their Pearson 
correlation matrices between gene methylation and gene expression, illustrated in a and b (RV-
coefficient = 0.92, P-value=0.001 for 999 permutations).   
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Supplementary Fig. S4 Functional methylation and differential methylation of DDR genes. Summary 

of the analyses identifying functionally methylated positions (FP) and differentially methylated 

positions (DMP) associated with DDR genes in TCGA datasets. The volcano plots based on the 

Pearson’s correlation between expression and methylation (CpG) are used to detect FP for TCGA-1 

(a) and TCGA-2 (b). The functionality of the CpG methylation (red points) is defined by a correlation 

inferior or equal to -0.3 and a p-fdr inferior or equal to 0.1. The volcano plot for differentially 

methylated positions between codeleted and non-codeleted IDHmt glioma is given for TCGA-1 (d) 

and TCGA-2 (e), EORTC-22033 (g) and AGlioma (h). The significantly hyper and hypo methylated CpGs 

in the codeleted group are identified by red and blue symbols, respectively. The dashed red lines 

correspond to two the cut-offs used for the selection of the candidate CpGs (p-fdr is inferior or equal 

to 0.1 and absolute value of fold-change for Beta-value is superior or equal to 0.1). The intersection 

between the analyses is illustrated by a Venn diagram for functional positions (c, 62 FP), differentially 

methylated positions (f, 36 DMP), and the intersection between FP and DMP (i, 10 CpGs). List of 

respective CpG probes is available in supplementary Table S2, Online Resource 2. 
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Supplementary Fig. S5 Differential DDR gene expression between codeleted and non-codeleted 

IDHmt glioma. Summary of differential expression (DE) analyses of DDR genes between codeleted 

and non-codeleted IDHmt glioma for the split datasets from TCGA. The volcano plots are given for 

TCGA-1 (a) and TCGA-2 (b) and show log fold change (Log FC) of gene expression (RNA-seq). The 

significantly up and down regulated genes in the IDHmt codeleted group are identified by red and 

blue symbols, respectively. The dashed red lines correspond to the cut-off used for the selection of 

the candidate genes (p-fdr is inferior or equal to 0.1, the absolute value of log2 fold-change is 

superior or equal to log2 (1.2)). The intersection between these two analyses is illustrated in the 

scatter plot (c) and the Venn diagram (d). Among the 74 detected genes, 39 genes were down-

regulated (blue) and 35 were up-regulated in the IDHmt codeleted subpopulation. The list of the 74 

DE genes is available in supplementary Table S3, Online Resource 3. 
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Supplementary Fig. S6 Simulation of progression-free survival (PFS) for functional DDR CpGs. The simulated progression-free survival (%, PFS) was based on 

the Cox Proportional-Hazards models for the 62 functional DDR CpGs. For the 14 CpGs with p-values <0.05 (not corrected for multiple testing) PFS is 

illustrated in function of time (month) for patients treated by radiotherapy (RT) and temozolomide (TMZ), respectively. Gradient color and contour lines 

provide the progression-free survival (%) . 
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Supplementary Fig. S7 Representation of MGMT expression in function of the MGMT score in TCGA 

dataset. The association between MGMT expression (RNA-seq) and the MGMT methylation score is 

visualized for TCGA1 and TCGA2 stratified by WHO tumor grade. The wild-type (wt), the IDHmt non-

codeleted (n) and codeleted (cd) samples are represented by dots colored in green, blue, and red, 

respectively. The trend is given by loess regression (black line) and the cut-off for the MGMT 

classification (MGMT-STP27) is represented by a dashed black line. 

 

 

 



Online Resource 1 – Bady et al 
ACTA NEUROPATHOLOGICA 

11 
 

 

Supplementary Fig. S8 Boxplot representation of the purity index (HMP index) for codeleted and 

non-codeleted IDHmt glioma. The estimation of the purity is based on DNA methylation data from 

HM-450K (HMP index) in function of the molecular subtype (cd, codeleted or n, non-codeleted) by 

dataset. The codeletion status is significantly associated with the HMP index in all four datasets (p-

value < 0.01 from Wilcoxon’s test). The model for purity estimation is illustrated in supplementary 

Fig. S1.  
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Supplementary Fig. S9. Relationship between MGMT score and purity index (HMP). The MGMT score 

and corrected MGMT score are represented in function of the HMP index (a, c) and in function of the 

molecular subtype (b, d). The corrected MGMT score was obtained after removing the purity effect 

(HMP index) using linear model and B-splines with four degrees of freedom illustrated by the green 

lines (a, c). The correction of the MGMT score by purity has a minor effect on the association of the 

MGMT score with the molecular subtype (b, d). 
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