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Abstract: 

Signal transducer and activator of transcription–3 (STAT3) is an important mediator of growth factor and cytokine transcriptional responses. It has been shown to be a critical mediator of growth and survival of a number of human tumor cell lines. We have previously found that knockdown of STAT3 by RNAi in several serum derived glioblastoma cell lines induces apoptosis. We have also found that STAT3 regulates the expression of the catalytic subunit of telomerase (hTERT) in glioblastoma cells. In murine embryonic stem cells, as well as in neural stem cells, STAT3 is necessary for the maintenance of pluripotency. Therefore, we have examined the role of STAT3 in putative tumor stem cells isolated from human glioblastomas. These cells form neurospheres when cultured in serum free medium in the presence of EGF and FGF and can form tumors in mouse brains from the injection of as few as 1000 cells. In culture, these cells express STAT3 that is phosphorylated on both serine and tyrosine residues indicating that it is both present and active. STA-21 is a small molecule inhibitor of STAT3 that functions by binding to the STAT3 SH2 domain. STA-21 strongly inhibits the formation of neurospheres by glioblastoma stem cells and inhibits proliferation of these cells as judged by BrdU incorporation. However, these cells did not undergo apoptosis as judged by annexin V staining.  Preliminary results indicate that cell cycle regulators c-myc and D-type cyclins decrease expression upon STAT3 inhibition. Moreover, inhibitors of the STAT3 upstream kinase Jak2 also inhibit the proliferation of the putative tumor stem cells. These data suggest that inhibitors of STAT3 could be effective in tumor stem cell directed therapy of glioblastoma. This work was supported by a grant from the Brain Tumor Society.
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