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To comprehensively compare our classification scheme with the one proposed by Phillips 

and colleagues, we classified samples in each of the datasets using the Mes, Prolif and PN 

centroids that we reproduced based on the original study (1). This comparison showed that, in 

all the datasets, proastrocytic tumors belong to the PN subtype according to the Phillips 

classification (Supplementary Table S6). More specifically, the PN subtype was subdivided 

into the proastrocytic and proneural components in our classification (Supplementary Table 

S7). In line with this, we found that proastrocytic tumors tended to display a concurrent 

moderate up-regulation of the proneural module (Supplementary Fig. S4). In contrast, 

proneural tumors did not show an up-regulation of the proastrocytic genes (Supplementary 

Fig. S4). This asymmetry between expression levels of the proastrocytic and proneural genes 

in gliomas explains why proastrocytic tumors are reproducibly classified as proneural by the 

Phillips scheme. It also represents a biological argument for considering proastrocytic tumors 

a special case of the proneural subtype. 

However interpretation of proastrocytic tumors as ‘proneural’ does not take into account 

the fact that expression levels of the proneural genes are substantially lower in the 

proastrocytic compared to the proneural subtype (Supplementary Fig. S4). Indeed, we found a 

strong and reproducible negative correlation between expression levels of the proastrocytic 

and proneural modules across the apparently differentiated tumors (i.e. tumors that showed 

expression level of the proastrocytic and/or proneural MEs above the value 1.0, Z-score 

normalized data) (Supplementary Fig. S5). This suggests that the proastrocytic and proneural 

differentiation programs are inversely correlated in glioma, which may be related to the fact 

that astrocytes and neurons in normal brain represent mutually exclusive endpoints of cell 

differentiation (2). The inverse correlation of the differentiation markers in gliomas suggests 

that the proastrocytic and proneural tumors represent biologically distinct glioma subtypes. 

Interestingly, the ‘Phillips’ dataset is the only one in which expression profiles of the 

proastrocytic and proneural modules are practically indistinguishable (Supplementary Fig. 

S4). This may be caused by the fact that, unlike the other datasets, the ‘Phillips’ dataset does 

not include oligodendrogliomas (1) which typically have a strong proneural phenotype (3). 

Because tumor classification procedures are typically based on Z-score normalized data, 

where gene expression levels in a given sample are estimated in comparison to the rest of the 

samples in the dataset, the absence of oligodendrogliomas can lead to overestimation of 

expression levels for the proneural genes in the ‘Phillips’ cohort. Indeed, the majority of 



tumors, which were classified as PN by Phillips and colleagues, resemble proastrocytic tumors 

from the other datasets because they show a concurrent up-regulation of the proastrocytic and 

proneural modules. Accordingly, only a few PN tumors in this dataset show a low level of the 

proastrocytic genes in contrast to PN tumors from the other datasets. In line with this, our 

classification scheme, which was trained on the biologically diverse ‘Gravendeel’ dataset, 

classified 15 PN tumors in the ‘Phillips’ dataset as proastrocytic and only 3 PN tumors as 

proneural. Such a stratification of the patients better reflects the histological data than does the 

original stratification proposed by Phillips and colleagues (1) because this patient cohort does 

not contain oligodendrogliomas (potentially proneural) but consists of astrocytomas 

(potentially mesenchymal or proastrocytic). 
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