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Because of the presence of diverse signaling pathways that regulate the
coactivation of multiple tyrosine kinases in most malignant gliomas, we investigated the requirement
for combined approaches targeting the multiple signaling pathways. Dynamic microenviroment-driven
intratumoral heterogeneity and phenotypic plasticity play a key role in resistance to treatment and

promote evolvability. Methionine deprivation from culture medium in human glioblastoma stem cells
promoted alteration of gene expression of methylation specific pathways, heme biosynthetic pathways
and proneural-mesenchymal transition, which were time dependent and reversible. Our findings suggest
that rapid and dynamic reprogramming of methionine metabolism in response to short-term changes in
energy source from surrounding environmental inputs plays a crucial role on the intratumor
heterogeneity and phenotypic plasticity in human glioblastomas
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Surgical approach and dissection technique for the hemangioblastoma originating in the upper cerebellum.
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