








Figure 22-99  Molecular Biology of the Cell (© Garland Science 2008) 



Figure 22-80  Molecular Biology of the Cell (© Garland Science 2008) 
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ast‐1 is required to induce and maintain DA neuron differen;a;on. 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Ectopic ast‐1 expression can induce DA cell fate. 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Mouse Etv1 is necessary for the 
 olfactory bulb DA neuron specifica;on 



Serial analysis of gene expression (SAGE) 
ASE‐ two bilaterally symmetric sensory neurons  
AIY – two bilaterally symmetric interneurons  for processing sensory informa;on 







Synapse biology 

•  Eighteenth century ‐Luigi Galvani’s descrip;on of 
“animal electricity” 

•  He induced the contrac;on of limb muscles when 
he inserted a metal hook into the medulla of the 
frog and a`ached the other end to an iron railing 

•  Charles Sherrington coined the term ‘‘synapse’’ 
to refer to the special connec;ons from one 
nerve cell to another that facilitated the 
transmission of nervous impulses 



Synapse Biology 

•  San;ago Ramo´n y Cajal (1852‐1934) was able 
to visualize the morphology of individual cells 
in the context of the nervous system using 
Golgi’s silver nitrate stain 



Synapse Biology 

•  Two general categories of synapses: electrical 
synapses and chemical synapses 

•  Electrical synapses are gap junc;ons that 
allow bidirec;onal propaga;on of signals 

•  Chemical synapses allow communica;on 
between discon;nuous neurons via the highly 
regulated secre;on of chemical intermediate 
signals 



Synapse biology 

•  Although sponges (Phylum Porifera) are the only 
metazoans (so far) without a nervous system, it 
was found that sponges express a nearly 
complete set of postsynap;c protein homologues 
that are hypothesized to assemble into synap;c‐
like scaffolds. Although sponges do not have 
neurons, these postsynap;c‐like structures are 
hypothesized to act as chemosensory structures 
capable of responding to environmental cues 
(Sakaryaet al., 2007, A post‐synap;c scaffold at the origin of the animal kingdom. PLoS ONE 2, 

e506.) 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