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KAbstract: Glioblastoma is the most common central nervous system malignancy in adults with a median survival of only 14\
months. The current arsenal of treatment modalities including surgical resection and combination chemoradiation have been
largely ineffective. One reason proposed for the ineffectiveness of our current therapeutic regimen is the resistance of glioma stem
cells (GSCs) within the tumor and tumor borders. We investigated the hypothesis that the communication of GSCs to their
microenvironment through exosomes is a key factor underlying the enhanced cellular proliferation and the development of
resistance to therapeutics. Exosomes are nanometer sized vesicles released by cancer cells that contain DNA, RNA, and protein
critical to the interaction of a cell with its microenvironment. Two properties of exosomes were analyzed: 1) exosome function and
2) exosome profile. Exosomes secreted by patient derived-glioma stem cells (GSC-exosomes) increased cellular proliferation,
radiation resistance, temozolomide resistance, and doxorubicin resistance. We further profiled the GSC-exosomes to begin to
probe the underlying mechanism of this phenomenon. Profiling showed specific changes to RNA and protein favoring therapeutic
resistance and cellular proliferation. For example, GSC exosomes have increased expression of proteins involved in radiation and
chemotherapeutic resistance (Ex. CDK4 and Notch), cellular proliferation (Ex. Cyclin B1 and Cyclin D2), angiogenesis (Ex. VEGF-A
and EGFR), glioma cell stemness and de-differentiation (Ex. EPHA2, Cathepsin B), and cell invasion and metastasis (Ex. ITGAS,
COL4A2). The results of our study suggest a novel exosome-based mechanism by which glioma stem cells alter therapeutic
resistance and increase cellular proliferation.
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