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Adult neurogenesis stimulation as an anti-Alzheimer’s disease therapeutic approach? 
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Sox2 is a transcription factor that controls the balance between stem cells self-renewal and differentiation, thereby contributing to the control of neurogenesis. Importantly, Sox2 deficiency triggers neurodegeneration in the adult brain. Moreover, Sox2 co localizes with the -amyloid precursor protein (APP) in stem cells and Sox2 levels are decreased in the brain of Alzheimer’s disease (AD) patients. 
We have recently reported the existence of functional network engaging Sox2, the APP intracellular domain AICD and the -secretase ADAM10 in vitro in human cells. Indeed, Sox2 is a potent activator of the non amyloidogenic processing of APP by increasing the expression of ADAM10. Secondly, transient overexpression of the pro-apoptotic C-terminal APP-derived AICD50 metabolite reduces Sox2 transcription whereas inhibiting AICD production with a -secretase inhibitor augments Sox2 expression, and consequently ADAM10 protein levels, in HEK293 and SH-SY5Y cell lines. Experiments carried out in vivo indicate that Sox2 levels are diminished in the hippocampus of mouse models of AD when compared to control animals. Whether ADAM10 and Sox2 co-localize in neurogenic areas of the adult mouse brain and determining if this co localization is impaired in transgenic AD models is currently under investigation. Finally, the impact of the pharmacological or the genetic modulation of this network on the reprogramming of human induced pluripotent stem cells into neurons is currently monitored in an in vitro model of neurogenesis.

Altogether, our data suggest that enhancing the Sox2/ADAM10 axis may favor neuroprotection and neurogenesis during the development of AD.
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