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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.
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Hippocampus and subventricular zone are the two regions of 
persistent neurogenesis in the adult mammalian brain
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Chain migration
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Cells at the ventricle are labeled with BrdU

GFAP-Tva mice infected with a reporter/
retrovirus have labeled neurons in the 

olfactory bulb
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Where do the neural stem cells in the adult brain come from?

Radial glia disappear and astrocytes differentiate…..
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Label the radial glia in the postnatal brain with GFP adenovirus

And then let
The mice grow 
Up and see what
They become

The GFP labeled radial glia develop into astrocytes:
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The progeny of the radial glia supply the RMS in adult mice:
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Hippocampus and subventricular zone are the two regions of 
persistent neurogenesis in the adult mammalian brain
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Neurogenesis in adult hippocampus

New hippocampal neurons integrate into the circuit
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GFAP-Tva mice 
infected with 

retrovirus also have 
labeled cells in the 

hippocampus
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Frog retina grows
by adding annuli
of new cells at the
peripheral retinal
margin via a stem cell
zone called the CMZ.

From Reh and Constantine-Paton, 1981
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The retinal margin of the chicken contains retinal progenitor cells.

Inject BrdU
Intraocularly:
Up to 1 month
posthatch

Fischer and Reh, 2000

Newly generated ganglion cells at the CMZ after FGF treatment

Fischer and Reh, 2002
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A. Fischer

Sonic hedgehog is concentrated at the CMZ in birds

Moshiri et al, 2004
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The adult rodent eye normally lacks a CMZ

Inject BrdU from
Postnatal day 13-15


