
The Journal Club paper “Protecting Mitochondrial Health: A Unifying Mechanism in Adult Neurogenesis” 

by Rajat Puri provides a short and comprehensive overview of current knowledge regarding the role of 

cellular metabolism and mitochondrial function in neurogenesis. The metabolic study of neurogenesis is 

relatively new and rapidly evolving.  The important role of cell metabolism in cancer cells was noticed in 

the early twentieth century by Otto Warburg and is now well-established. More recently, 

immunometabolism studies demonstrated the important connection between metabolic phenotype and 

immune cell function (Geeraerts et al., 2017). Now there is growing evidence that neural stem cells 

(NSCs) reprogram their metabolic phenotype at different stages to fulfill changing cellular needs during 

proliferation, differentiation and survival. Multiple studies indicate that highly proliferative neural 

precursors are glycolytic (Khacho et al., 2016). In contrast, it is now well-established that neuroblasts 

and mature neurons rely heavily on mitochondrial electron transport and oxidative phosphorylation 

(Hall et al., 2012; Beckervordersandforth et al., 2017). A majority of recent studies emphasize the 

importance of enhancement and support of mitochondrial function in the process of adult 

neurogenesis. On the other hand, as noted in the journal club report, glycolytic mechanisms are vital 

during the early proliferative stages, and premature suppression of glycolysis by mitochondrial 

enhancement might result in reduced proliferation of NSCs. Thus, the timing of mitochondrial support is 

critical, and may differ between settings of acute neurological injury such as stroke or head trauma 

where strong induction of neurogenesis is part of the brain response to acute injury, compared to 

chronic neurodegenerative diseases or aging. Neurogenesis, particularly post-injury neurogenesis 

observed after stroke, is a complex process that involves many stages, including the initial burst of NSC 

proliferation followed by a prolonged period of differentiation.  Our paper (Voloboueva et al., 2017) 

suggests that imposing metabolic changes can be instructive for NSC fate. While mitochondrial 

protection provides a new strategy to protect neurogenesis in an inflammatory setting, it should be 

avoided during the initial burst of proliferation, due to the specific requirement of dividing cells for 

glycolysis. It is not yet known whether suppression of glycolysis by bolstering mitochondrial function 

might have deleterious effects in a more chronic setting.  

Overall, the growing interest in NSC metabolism opens new therapeutic opportunities to enhance adult 

neurogenesis in a variety of different neurological pathologies. Future studies should take into 

consideration the dynamic nature of the requirements for NSC metabolism that can complicate 

metabolic targeting. In addition, metabolic modulation in vivo will affect other cell types and therefore 

modulate the NSC microenvironment, particularly the inflammatory responses of immune cells. Hence, 

the contribution of effects on other cells types in the NSC niche are also an important consideration.  

Future studies are needed to identify and clarify the role of metabolic effects on other cell types to the 

desired outcome. We welcome future discoveries in metabolism in neurogenesis that may be applied to 

both acute and chronic neurodegenerative conditions. 
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