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Abstract 

 
 

A central question of developmental neurobiology is how the extraordinary variety of cell types with distinct 

morphologies and functions is generated in the nervous system. Because of the extreme complexity of mammalian brains, 

the use of simpler systems became instrumental for our understanding of the genetic basis of neuronal development. In 

this talk, I will use the mechanosensory touch receptor neurons (TRNs) of the nematode Caenorhabditis elegans as an 

example to discuss how neuronal differentiation is regulated at three major levels: 1) cell fate determination; 2) subtype 

specification; 3) neurite morphogenesis. First, I will describe how a unique combinatorial code of three transcription 

factors specifies the TRN fate and promotes specific features of these mechanosensory neurons. Second, I will discuss 

how the neurons sharing the same TRN fate further diversify into subtypes with different morphology and connections. 

In particular, our work suggested important dual functions of Hox proteins in this process, both ensuring the adoption of 

the common TRN fate as “transcriptional guarantors” and promoting the generation of subtype-specific features through 

a “posterior induction” mechanism. Third, I will talk about how various signaling pathways regulate the development of 

neurites during neuronal morphogenesis, in particular, the regulation of Wnt signaling in guidance, the role of Guanine 

nucleotide exchange factors in directional outgrowth, and the function of MTs in neurite extension. If time permits, I will 

also discuss the opportunities of using the C. elegans touch circuit to study fundamental principles of circuit assembly, 

modulation, and computation. 
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