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are expressed in superficial layers of cortex and in a descending 
gradient, like Sema3A, may attract the upward migration of newborn 
neurons (attractive factors), (2) factors enriched in the VZ may exert 
repulsive action and help to “push” newborn neurons out of their 
birthplace (repulsive factors), (3) those factors widely expressed in 
all cortical layers may promote the motility of migrating neurons 
(pro-migratory factors) and (4) Some repulsive cues may be locally 
expressed in the superficial layer of cortex to prevent the over migra-
tion of neurons when they have arrived at the outmost layer (stop 
signal). Under the guidance of these four groups of factors, newborn 
neurons migrate all the way from VZ to the outmost layer of CP and 
then settle down. One of our recent tasks is to try to identify these 
four groups of factors.

If the radial migration and cortical lamination are guided by 
diffusible factors, why is radial glial system necessary for this migra-
tion process? In other words, why earlier-born neurons in different 
layers cannot provide the supportive adhesion to young neurons 
during their radial migration? A potential explanation is that neurons 
in cortex undergo maturation after terminating their migration, 
accompanying with changes in their expression profiles of adhesion 
ligands, and become less and less supportive to the neuronal migra-
tion. In contrast, as a kind of cortical progenitor cells, radial glial cells 

Figure 1. A schematic diagram for the guidance of cortical radial migration by diffusible factors. (A) A model for the distribution of four groups of guidance 
factors in developing cortex. Radial glial filaments are shown in red, young neurons are in green. There may exist a descending gradient of attractive factors 
in upper cortical layers (yellow) and an ascending gradient of repulsive factors (blue) near the ventricular zone (VZ). Stop signals (purple) may come from 
the surface of cortex, and pro-migratory factors (dots) may be widely distributed. (B) Representative image of EGFP-labeled neurons migrating along radial 
glial filaments in the cortical tissue of E20 mouse. Sections were counterstained with DAPI (Red). Scale bar, 100 μm.

maintain a relatively ‘young’ state and continue to express supportive 
adhesion ligands over a very long developmental stage. Thus, only 
the radial glial filament is capable of providing a bridge for newborn 
neurons to migrate over a very long distance across the non-permis-
sive cell layers. In summary, we believe that during the cortical radial 
migration, signals from diffusible factors override the adhesive signal 
from radial glial fibers to promote the appropriate migration and 
placement of newborn neurons.
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