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                    Abstract
We present the first comprehensive analysis of avian optic tectum development, including proliferation, migration and maturation of both neuronal and glial cells. The distribution of doublecortin, Tuj-1, vimentin and GFAP was characterized by immunohistochemistry between E3 and E20, and correlated with the electron microscopic structure in the chicken optic tectum. The immunohistological markers used in our study are known to be critical for distinct steps of neurogenesis and gliogenesis. We demonstrate that neurogenesis within the optic tectum starts at E3 with prominent doublecortin and moderate Tuj-1 expression. With the aid of electron microscopy, we also show that most of the cells are still undifferentiated at E4. Starting from E6, all postmitotic Tuj-1-positive neurons have left the ventricular zone and concurrently, with the end of proliferation around E12, doublecortin disappears from this region. Before hatching, doublecortin expression totally ceases, indicating that now all neurons have matured, this was also confirmed by ultrastructural investigations. Furthermore, vimentin expression starts around E4, prior to the appearance of the first radial glial cells at E6. Astrocytes can be detected by GFAP expression at E12. As radial glial cells (RGC) transform into astrocytes between E12 and E20, the vimentin signal is progressively replaced by the GFAP signal. We could also show that vimentin-positive RGCs do express doublecortin between E4 and E6, the time-point of prominent neurogenesis, reflecting their bipotent character.
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CLSM:
	
                    Confocal laser scanning microscopy

                  
	
DCX:
	
                    Doublecortin

                  
	
                    E
                  :
	
                    Embryonic day

                  
	
EZ:
	
                    Ependymal zone

                  
	
GFAP:
	
                    Glial fibrillary acidic protein

                  
	
HH:
	
                    Developmental stage according to classification of Hamburger and Hamilton

                  
	
INP:
	
                    Intermediate neuronal precursors

                  
	
IZ:
	
                    Intermediate zone

                  
	
L:
	
                    Layer

                  
	
MZ:
	
                    Marginal zone

                  
	
NSC:
	
                    Neural stem cells

                  
	
OT:
	
                    Optic tectum

                  
	
PBS:
	
                    Phosphate-buffered saline

                  
	
PFA:
	
                    Paraformaldehyde

                  
	
RGC:
	
                    Radial glial cells

                  
	
SAC:
	
                    Stratum album centrale

                  
	
SFP:
	
                    Stratum fibrosum periventriculare

                  
	
SGC:
	
                    Stratum griseum centrale

                  
	
SGFS:
	
                    Stratum griseum et fibrosum superficiale

                  
	
SO:
	
                    Stratum opticum

                  
	
TP:
	
                    Tectal plate

                  
	
Tuj-1:
	
                    βIII-tubulin, clone Tuj-1

                  
	
VZ:
	
                    Ventricular zone
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