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Introduction: Neuroblastoma has been shown to have distinct subtypes characterized by differences in Trk receptor expression, which may affect aggressiveness and prognosis.  Although TrkA and TrkB receptors have been shown to activate the same signaling pathways (MAPK and AKT), we hypothesized that regulation and downstream action of these pathways by the Trk receptors are distinct.

Objective: To elucidate differences in mitogenic signaling downstream of NGF-activated TrkA versus BDNF-activated TrkB in the cell lines SMS-KCN or IMR-32.

Methods: Cells were stimulated with 100 ng/ml NGF or BDNF, and total cell lysates were analyzed by western blot for phosphorylated and total MAPK and AKT. NGF or BDNF-stimulated SMS-KCN proliferation was analyzed by immunohistochemistry for BrDU incorporation.

Results: NGF activation of MAPK peaked at 5 minutes and was back to baseline at 30 minutes, whereas BDNF activated MAPK at 5 minutes and was still active at 90 minutes. Activation of AKT by NGF peaked at 5 minutes and rapidly diminished, but activation by BDNF peaked at 5 minutes and was at baseline at 90 minutes. BrDU incorporation increased ~3-4 fold with NGF but ~8 fold with BDNF. The MEK inhibitor PD098059 and the PI3K inhibitor LY294002 each inhibited NGF and BDNF-stimulated BrDU incorporation to basal levels.

Conclusion: MAPK and AKT are stimulated by NGF and BDNF. However, BDNF activation of both pathways is sustained, and BDNF appears to be a more potent activator of cell proliferation. Both MAPK and AKT pathways have roles in mitogenesis. These results indicate that regulation of mitogenic signaling by NGF and BDNF is different, suggesting distinct roles for NGF and BDNF in neuroblastoma cell growth.
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