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Abstract 

Neural information processing in single neurons via signal transduction in synapses, expressing proteins 

and phosphorylation is performed region-specifically.  Theses region-specific functions have been revealed 

in various animals; Caenorhabditis elegans are hardly reported.  Recently, one research showed that it is 

important to understand the local functions in single neurons of C. elegans (Hendricks et al., 2012).  We, 

therefore, reveled region-specific functions of AWC sensory neurons and AIY interneurons with various 

imaging techniques. 

In Chapter 1, researches focusing on local functions of single neurons in various species including C. 

elegans were overviewed.  Then, the purpose of this thesis was introduced. 

Chapter 2 presents a study on a relationship between region-specific membrane potential and Ca2+ 

changes in AIY interneurons.  Previous reports showed that several sensory stimulation induced Ca2+ 

responses in neurites of AIY, which is a part of the neurons, but not in soma.  However, a voltage imaging 

technique revealed that odor addition changed membrane potential not only in neurites, but also in soma.  

This result indicates that Ca2+ and membrane potential is different region-specifically in AIY. 

Chapter 3 presents a study on cGMP, one of the major second messengers, responses to odor 

stimulation in AWC neurons.  In AWC sensory neurons, cGMP is known to have important roles for odor 

sensation and adaptation as a second messenger.  Interestingly, these previous results indicated that odor 

stimulation would induce the opposing cGMP behavior for each function.  Visualizing cGMP with a 

genetically encoded indicator revealed that cGMP changes showed a transient decline at the edge of AWC, 

but a gradual increase in the other part.  This result indicates that cGMP responses in AWC are 

compartmentalized. 

In Chapter 4, I argued that the importance of focusing on region-specific neural functions of C. 

elegans from the results in Chapter 2 and 3.  In addition, the future perspectives were also discussed. 

 


