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Abstract
Despite recent discoveries of new molecular targets and pathways, the search for an effective therapy

for Glioblastoma Multiforme (GBM) continues. A newly emerged field, radiogenomics, links gene expression profiles with

MRI phenotypes. MRI-FLAIR is a noninvasive diagnostic modality and was previously found to correlate with cellular

invasion in GBM. Thus, our radiogenomic screen has the potential to reveal novel molecular determinants of invasion.

Here, we present the first comprehensive radiogenomic analysis using quantitative MRI volumetrics and large-scale gene-

and microRNA expression profiling in GBM.

Based on The Cancer Genome Atlas (TCGA), discovery and validation sets with gene, microRNA, and

quantitative MR-imaging data were created. Top concordant genes and microRNAs correlated with high FLAIR volumes

from both sets were further characterized by Kaplan Meier survival statistics, microRNA-gene correlation analyses, and

GBM molecular subtype-specific distribution.

The top upregulated gene in both the discovery (4 fold) and validation (11 fold) sets was PERIOSTIN

(POSTN). The top downregulated microRNA in both sets was miR-219, which is predicted to bind to POSTN. Kaplan

Meier analysis demonstrated that above median expression of POSTN resulted in significantly decreased survival and

shorter time to disease progression (P<0.001). High POSTN and low miR-219 expression were significantly associated

with the mesenchymal GBM subtype (P<0.0001).

Here, we propose a novel diagnostic method to screen for molecular cancer subtypes and genomic

correlates of cellular invasion. Our findings also have potential therapeutic significance since successful molecular inhibition

of invasion will improve therapy and patient survival in GBM.
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