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Despite the many therapeutic modalities that have been utilized in the treatment of glioblastoma multiforme (GBM), the prognosis for patients diagnosed with this aggressive tumor unfortunately remains poor. Not only does parenchymal infiltration preclude effective tumor resection, migratory cells are more resistant to subsequent adjuvant radiation and chemotherapy and hence underscore the need to identify key mediators of tumor migration which may then serve as potential therapeutic targets. To that end, we have accrued extensive preliminary data supporting the role of Pyk2, a FAK-related protein, in glioma cell motility and hence pursue the hypothesis Pyk2, in dynamic balance with FAK, is an important determinant of glioma migration and hence represents a potential target for targeting cell motility. The proposed studies will first define the mechanisms by which Pyk2 regulates the migration of glioblastoma cells, define residues and domains critical for the promigratory effect of Pyk2, and identify important Pyk2 binding partners. Next, we will determine the effect of specific inhibition of Pyk2 via RNAi and small molecule inhibitors on glioma migration/invasion and resolve whether inhibition of Pyk2 synergizes with standard chemotherapeutic agents.  To that end, we have already developed siRNA constructs that effectively target Pyk2 (as well as FAK) and have initiated small molecule inhibitor development. In regards to the latter, we have utilized molecular modeling combined with an in silico screen of a chemical database to identify 35 candidate small molecule  compounds that potentially bind to the Pyk2 FERM domain; these compounds will initially be evaluated for anti-Pyk2/anti-invasive effect in vitro. Finally, in vivo, we investigate Pyk2 as a target for therapeutics as well as a potential prognostic marker. Small molecule inhibitors in development as well as siRNAs that target Pyk2 will be assessed in a unique orthotopic animal model that recapitulates the invasive behavior of glioblastoma.   In addition to preclinical evaluation of putative Pyk2 inhibitors in animal models, patient tumors will be evaluated from Mayo/North Central Cancer Center tissue registry to determine whether Pyk2 activity (assessed in patient tumor tissues) correlates with clinical outcome. As invasion is integral to the severity of glioblastoma, it is clear that greater insights into the molecular mechanisms that regulate glioma cell invasion are required to identify entry points for the development of novel anti-invasive therapies to improve clinical outcome. To that end, our overriding objective is that by the end of the project period, we will have in hand a Pyk2 inhibitor(s) that demonstrates convincing anti-invasive activity in the animal model. At that time, further development as well specific clinical studies based on our SPORE-derived research will be formulated.  
