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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.)     
 This project will address two key objectives regarding the biology of microRNA-375 (miR-375). 
First, what is the mechanism by which the second messenger cyclic adenosine monophosphate (cAMP) 
regulates miR-375, and second, are miR-375’s target genes regulated by cAMP in a miR-375-dependent 
manner. 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  

The goal of this proposal is to determine how microRNA-375 (miR-375) is regulated by cyclic 

adenosine monophosphate (cAMP) in pancreatic cells. MiR-375 is one of the most abundant 
microRNAs in these cells. It is necessary for proper formation of pancreatic islets in vertebrates, and is 

necessary for the development of cells in mice. In a cell culture system, miR-375 is a negative regulator 
of insulin secretion. However, little is known about the cellular signaling pathways that regulate miR-375 
itself. My preliminary studies show that miR-375 is negatively regulated in response to cAMP, and 
therefore may account for a novel way in which cAMP stimulates insulin secretion, by regulating a 
microRNA.  

In cells, intracellular cAMP is elevated following exposure to hormones, neurotransmitters, and 
other nutrient secretagogues, and potentiates glucose-stimulated insulin secretion. For this reason, the 
cAMP signaling pathway is currently being targeted by therapeutics for type 2 diabetes mellitus. Cyclic-
AMP also promotes long-term changes in cell function, growth, and survival through regulation of gene 
expression, though the mechanisms are poorly understood. I propose that cAMP is mediating these 
changes in part through miR-375. This finding is clinically significant for type 2 diabetes because 
therapies that elevate cAMP may be more effective in combination with therapies that target miR-375.  

The long term goal of this project is to determine the signaling pathways and transcription factors that 
regulate miR-375 expression, and to learn how miR-375 is regulated in vivo. Based upon my preliminary 
evidence, I hypothesize that miR-375 is transcriptionally repressed in response to cAMP signaling and 
that this signaling occurs via the protein kinase A (PKA) pathway. As a result, cAMP would increase 
glucose-stimulated insulin secretion in part by mediating repression of miR-375 expression. 

 

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 rapid rise in the numbers of cases of type 2 diabetes mellitus is creating an unsustainable 
burden on the health care systems of the U.S. and world, and while there is no cure for the disease, 
there are therapies which alleviate some of the symptoms and complications. Several therapeutics 
activate a signaling pathway in pancreatic β−cells called the cyclic-adenosine monophosphate (cAMP) 
second messenger cascade which boosts insulin secretion after a meal. This proposal will characterize 
a new target of cAMP signaling, microRNA-375, which has the potential to be used as a 
complementary therapy to enhance the efficacy of existing therapeutics that target the cAMP signaling 
pathway. 




