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Mutual Exclusion Relations in the Genomic Alterations Sub-

network

HILO implications represent mutual exclusions and could indicate alternate hits on the same pathway. In
our results (details are in Table S7), there was evidence for this possibility. Table 1 summarizes all the
cases where the mutual exclusion relationships were between genes on pathways curated by the TCGA [1].
While many mutual exclusion relationships were between genes on the same pathway or closely coupled

Alteration 1 Alteration 2 Possible Biological Significance
7p11 2-amp 11p15 5-del EGFR and HRAS; RAS signalling
12q15-amp TP53 mut MDM2 and TP53; TP53 signalling
19q12-amp 13q14 2-del CCNE1 and RB1; RB signalling
9p21 3-del RB1 mut CDKN2A/CDKN2B and RB1; RB signalling
ERBB2 M mut 10q23 31-del ERBB2 and PTEN; RAS and PI3K class 1 pathway
19q12-amp TP53 mut CCNE1 and TP53; RB signalling and P53 pathway
12q14 1-amp PTEN mut CDK4 and PTEN; RB signalling and PI3K class1 signalling
13q14 2-del EGFR mut RB1 and EGFR; RB signalling and RAS signalling

Table 1. Mapping the HILO implications in the GBM data set to known signalling pathways.

pathways (such as PI3K class 1 and RAS pathways or P53 and RB signalling pathways), there were
mutual exclusion relationships between genes on different pathways (last two rows of Table 1). This
pattern of mutual exclusion may highlight uncharacterized disease progression subgroups. Our graph
also reveals mutual exclusion between IDH1 mutations and 7p11 2 amplifications and 10q23 31 deletions.
These relations are probably subtype-specific occurrences since IDH1 mutations are associated with the
G-CIMP group within the Proneural subtype and 7p11 2 (EGFR) amplifications and 10q23 31 (PTEN)
deletions were associated with the Classical subtype [2]. As far as we know, this relationship has not been
uncovered before. Some of these relationships may not have been identified earlier because of incomplete
pathway information. This demonstrates the value of our unbiased method that does not depend on a
priori information about pathways.
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