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Mechanistic insight into malignant transformation and therapeutic strategies
based on the comparative multi-omics analysis of primary and recurrent gliomas

Mukasa, Akitake
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To understand the changes of the molecular profile during tumor progression
and to develop a proper treatment strategy, multi “ omics” analysis was performed in approximately
122 gliomas that includes 22 paired samples of primary and recurrent tumors with exome sequencing
and RNA-sequencing, as well as Infinium 450K methylation chip. The integrated bioinformatics
analysis revealed that a large proportion of recurrent tumors had markedly different set of
mutations and showed branched evolution pattern. Some malignantly transformed diffuse astrocytomas
previously treated by temozolomide acquired numerous de novo mutations accompanying mutations in
mismatch repair genes and showed a “ hypermutator phenotype” . Genome-wide DNA methylation analysis
revealed characteristic DNA demethylation during malignant progression in a subset diffuse
astrocytomas. Interestingly, we found that most loci that were demethylated during malignant
progression were located outside of CpG islands.
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Enriched GO term p-value
cell cycle 2.03E-68
chromosome segregation 1.52E-27
spindle organization 4.88E-17
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