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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and technical abstract may be posted on the CSUPERB website only if project is funded. Do not include proprietary information. Non-
technical abstract will be used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two 
abstracts combined are limited to one page total. See instructions for more information. 
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
A critical step in development of the nervous system is the outgrowth of cellular extensions called axons.  
We have found that the sax-3/Robo gene regulates the termination of this outgrowth, and propose 
experiments to investigate its role in this process. 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
A critical step in development of the nervous system is the outgrowth of cellular extensions called axons.  
Little is known about how axon outgrowth is terminated upon reaching a target region, however 
understanding this process may be important for developing therapeutics to treat injuries to the nervous 
system.  We propose experiments to investigate the role of sax-3/Robo, a gene that we have found to 
regulate outgrowth termination in the genetic model organism C. elegans.  sax-3/Robo has previously 
been shown to have roles in directing axons and cell bodies to the correct regions of the body, but not in 
termination of axon outgrowth.  Further, we have discovered that the canonical SAX-3/Robo protein 
ligand in guidance pathways, SLT-1/Slit, has a novel antagonistic role in this process.  We propose 
experiments to gain insight into this novel sax-3/Robo signaling pathway.  In the first specific aim, we will 
determine the function of the SLT-1/Slit ligand in outgrowth termination.  We will determine if SLT-1/Slit 
functions through the SAX-3/Robo receptor, and determine the tissues in which SLT-1/Slit functions to 
mediate outgrowth termination.  In the second specific aim, we will investigate genes that may function in 
the SAX-3/Robo outgrowth termination signaling pathway.  We will test molecules in the canonical SAX-
3/Robo guidance pathway, as well as cytosolic molecules with previously identified roles in outgrowth 
termination.  Through these experiments, we hope to elucidate the genetic pathway by which sax-3/Robo 
mediates termination of axon outgrowth.   
 
NON -TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project for California.)         
 
The nervous system is made up of cells called neurons, which extend long projections during 
development called axons.  These axons are necessary for communication with other neurons, which 
mediates such critical processes as perception, movement, and thought.  Axons travel together in 
bundles, such as those that extend along the human spinal cord.  Injury to axons is difficult to treat, 
because many axons lose their ability to extend after development.  It is thought that molecular “stop 
signals” tell neurites when to stop extending and begin to maintain their axonal morphology.  Identifying 
these stop signals and their molecular receptors may be a critical step in identifying targets for future 
therapies.  Our work aims to identify and characterize such stop signals and their receptors.  We 
approach this complex problem in a simple, genetically tractable model organism called C. elegans.  C. 
elegans is a microscopic nematode with a well-characterized nervous system whose neural development 
is very similar to human neural development at the molecular level.  Using this system, we have 
discovered a receptor that plays a role in termination of neural axon outgrowth.  We propose experiments 
to understand the molecular pathway that mediates this novel function of the receptor.  We will first focus 
on understanding the function of the previously identified upstream ligand for this receptor, and then on 
identifying the signaling pathway that transduces the stop signal downstream of the receptor inside the 
axon.  We hope that these insights will lead to future therapeutics to treat nervous system injuries.




