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Abstract: 
Glioblastoma multiforme (GBM) is the most common and aggressive form of malignant astrocytic glioma.  These rapidly fatal intracranial tumors are characterized by a high rate of cell proliferation, diffuse infiltration, and resistance to traditional and targeted therapy. Increased receptor tyrosine kinase (RTK) activity and subsequent activation of various downstream signaling pathways is often associated with GBM and thought to contribute to tumor initiation and maintenance.  Here, we investigate the potential of an RNAi based system to study important GBM signaling events. Amplification and/or mutation of the epidermal growth factor receptor (EGFR) gene are common genetic alterations in GBM. An EGFR mutant allele with deletion of exons 2-7 (known as EGFRvIII) results in expression of a constitutively active variant of EGFR and is the most frequent EGFR mutation found in GBM. The tumorigenic properties of EGFRvIII are well established making it an attractive therapeutic target. We show conditional, lentiviral driven, shRNA mediated knockdown of EGFRvIII in the human GBM cell line, GBM6. To apply this strategy in vivo, we modified a population of lentiviral-shRNA infected GBM6 cells to express luciferase and injected them into the striatum of nude mice.  Our results show that intracranial tumors can be established using human GBM cells modified for conditional RNAi and tumor progression can be monitored by in vivo bioluminescence imaging (BLI). In addition, conditional knockdown of EGFRvIII is retained in primary tumor derived cultures. We are currently using this orthotopic xenograft model to optimize conditions for effective shRNA mediated knockdown of EGFRvIII in vivo.  Achieving sustained EGFRvIII knockdown in vivo will lead to valuable insight regarding the role of EGFRvIII in GBM and, importantly, validate the use of this technique to study other signaling components relevant to GBM.  This GBM model system will provide a means to assess the potential of RNAi based therapeutics in vivo and enable us to establish functional links between signaling pathways and various aspects of GBM tumor biology.  

28

