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Mouse mutants disrupt cortical development:
 Reeler	


•  Mouse mutant with disrupted cerebral cortical and
 cerebellar lamination 

•  Mutation in reelin protein 
•  Large extracellular matrix protein 
•  Expressed by Cajal Retzius cells 
•  Migrating neurons extend processes at oblique

 angles and do not bypass subplate.	


Reelin	


Cajal-Retzius Cells	
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Hypothesis: 
Reelin causes cells to detach 
from the radial glia and stop	
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No 
rescue	


rescue 
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Reelin doesn’t seem to be simply a stop signal	


Hypothesis: 
Reelin causes cells to detach 
from the radial glia and stop 

Not likely, since cells still moved 
out of the ventricular zone, even 

 when reelin was expressed there.  	
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Somal translocation: another type of migration	


Another hypothesis of reelin function:	
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Neuronal Migration	


Cerebral cortex 
Cerebellar cortex 
Rostral migratory stream 
Subcortical tangential migration	


Cerebellar granule cell migration	


•  Mutant mice 
– Reeler 
– Weaver 
– staggerer 

•  In vitro assays 
– Bergmann glia/granule cell co-culture 
– Slice culture	
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External granule cell layer of the cerebellum	
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External granule cell layer forms from the rhombic lip	
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In vitro assay	
 Cell transplant assay	
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Some factors involved in cerebellar
 granule cell migration :	


•  Astrotactin 
•  Neuregulin 
•  reelin	


Astrotactin allows attachment of neurons to Bergmann glia	
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BrdU labeled granule 
cells migrate more slowly 
in the astrotactin mutant  
mice in vivo	


In vitro migration  
assay shows -/- 
mice granule cells 
are slower.	


EGL dispersion is delayed 
in the astro -/- mice	


wt	
 Astro -/-	


-/-	


wt	
 -/-	
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Some factors involved in
 cerebellar granule cell

 migration :	

•  Astrotactin 
•  Neuregulin 
•  reelin	


Reelin mice also have cerebellar defects	
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Some factors involved in
 cerebellar granule cell

 migration :	

•  Astrotactin 
•  Neuregulin 
•  reelin	
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Multiple mechanisms in cerebellar migration	


Reelin?	


Ca+2 channels and granule cell
 migration	


•  Ca+2 changes during migration 
•  GIRK mutation responsible for weaver 
•  Ca+2 channel blockers inhibit migration 
•  NMDA receptor mutants have migration

 defects	
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Xu, Hua-tai et al. (2004) Proc. Natl. Acad. Sci. USA 101, 4296-4301 

Fig. 2. Regulation of granule cell migration by Slit2 
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Fig. 4. Calcium signaling in migrating granule cell 
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In the late 60s, Joe Altman	

reported that in the hippocampus	

and the subventricular zone, 	

neurogenesis continues in adult	

animals.	


In the early 80s, Fernando	

Nottebohm reported that	

neurogenesis continues 	

throughout life in songbirds.	


Chain migration	
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Neuronal Migration	
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Cortical interneurons"
Are generated in the "
Ganglionic eminence"
and migrate tangentially	
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