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Abstract 
Contrary to popular belief that central nervous system neurons do not regenerate, in the 
postnatal and adult brains, new neurons are continuously born from stem cells residing 
in discrete locations and these new neurons migrate, differentiate, and mature into newly 
integrated, functioning cells. While this phenomenon, termed “adult neurogenesis”, is 
interesting enough to investigate and understand in the normal brain, the fact that this 
process is also involved in many diseasess, including major psychiatric and 
neurodegenerative disorders, adds substantially to the numbers of researchers 
investigating the mechanisms for adult neurogenesis1. 
     One of the brain locations that generate new neurons throughout postnatal period 
and adulthood is the subgranular zone (SGZ) of the dentate gyrus (DG) in the 
hippocampus (Figure). The DG is a unique brain region in that the majority of its neurons 
(dentate granule cells; DGCs) are born postnatally, and new neurons are continuously 
generated from stem cells located in the SGZ, which persists throughout life. The 
newborn neurons migrate a very short distance and take up positions in the granule cell 
layer (GCL), which terminally differentiate into new DGCs (Figure). Although recent 
accumulative evidence has revealed the mechanism for the neurogenesis at the DG, it has 
been remained uncovered how the stem cells and their progeny use locally acting 
extracellular cues and intrinsic molecular machinery to coordinate their proliferation, 
migration, and terminal differentiation1. 
     A major breakthrough in this research field was the observation 
that Disrupted-In-Schizophrenia 1 (DISC1), a susceptibility gene for major psychia
disorders including schizophrenia, regulates the migration and differentiation of newborn 
neurons in the DG of the adult brain (Figure)2. This study for the first time suggests that 
some psychiatric disorders are caused by an alteration of adult neurogenesis in the DG. 
As a result, a new way of looking at the therapy for psychiatric disorders has emerged. 
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     Until recently, it has not been known how DISC1 governs the migration, positioning, 
and differentiation of DGCs. We recently identified that DISC1 interacts with the actin 
cytoskeleton-binding protein Girdin to regulate the development of axon (long nerve-cell 
process that usually conducts impulses away from the cell body) and the positioning of 
newborn neurons in the DG3. Girdin was originally identified in our laboratory as a 
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substrate of the serine/threonine kinase Akt, one of the oncogenes most frequently 
involved in human cancers4-7. Girdin interaction with actin cytoskeleton and its 
phosphorylation by Akt are considered to be prerequisites for its function in regulating 
cell motility. 
     We found that the DGCs in Girdin knock out neonatal mice exhibit deficits in axonal 
extension. Also, Girdin deficiency and the inhibition of the DISC1/Girdin interaction lead 
to overextended migration and mispositioning of the DGCs, which mimics the effects of 
DISC1 suppression, resulting in profound cytoarchitectural disorganization of the DG 
(Figure)3. In addition, another independent study by a Johns Hopkins group showed that 
Girdin interaction with DISC1 regulates the activity of Akt, which is vital for correct 
migration of the DGCs in the adult brain8. It is of note that our unpublished data show 
that Girdin is also crucial for the neurogenesis in the subventricular zone (SVZ), another 
brain location that generates 
new neurons throughout life, 
and the migration of 
interneurons (neurons that 
convey impulses from one 
neuron to another), the 
dysregulation of which 
relates the etiology of 
schizophrenia. 
     These findings identify 
Girdin as an important intrinsic factor in postnatal and adult neurogenesis in the DG, 
and provide an insight that the disruption of DISC1/Girdin interaction may cause the 
onset of psychiatric disorders. 
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