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Abstract:

DPP2 (Dipeptidyl Peptidase 2) is a serine protease involved in the survival of lymphocytes and neuronal cells that are in the G0 stage of the cell cycle.  Treatment of these cells with small molecule inhibitors of DPP2 results in apoptosis.  DPP2 inhibition via L-valinyl-L-boroproline (VbP) causes a decrease in cell cycle regulatory proteins, such as the Retinoblastoma family proteins, p130 and p107, and the cyclin kinase inhibitor, p27Kip.  These data support our hypothesis that DPP2 inhibition induces premature cell cycle entry in G0 in the absence of survival promoting factors, thus leading to apoptosis.  Most lymphocytes in circulation are in a resting state and enter the cell cycle only upon activation.  The signals that maintain cells in a resting state and prevent them from apoptosis are just beginning to be uncovered.  The majority of cells in the body are in a resting state, further elucidation of the mechanisms which sustain cells in quiescence will provide insight into the factors that dictate whether a cell enters the cell cycle or not.

 The goal of my project is to determine if DPP2 acts as a universal survival factor in somatic cells in the G0 state.  The functional properties attributed to DPP2 were obtained using small molecule inhibitors, which does not guarantee absolute specificity. To address this problem, I have generated short hairpin RNAs (shRNA) to specifically knock down the expression of DPP2.  Since DPP2 is highly expressed in resting cells, which are difficult to transfect, I have used a lentiviral construct expressing shRNA, because lentiviruses can infect and express genes in non-dividing cells.  Having this tool in hand, I plan to analyze apoptotic death upon infection of my lentivirus expressing shRNA against DPP2 in primary organ cells, such as neurons, hepatocytes and fibroblasts.  

Lentiviruses can be expressed in non-cycling and post-mitotic cells, lentiviral transgenes are not silenced during development and can be used to generate transgenic animals by infecting embryos or embryonic stem cells.  Thus, my lentiviral construct expressing a shRNA against DPP2 will allow me to further study the role of DPP2 in quiescent cells in vitro and in vivo.
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