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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the rest of the application. 
The project objective and technical abstract are used to select reviewers. Do not include proprietary information. The 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.  
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
 
Signal transduction pathways important during embryonic development are frequently associated with 
disease states in adults. The central hypothesis of this study is that an evolutionarily conserved Wdr68-
Dyrk1b transcriptional co-regulator complex modulates expression of the myogenin gene in C2C12 cells. 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
 
The long-term goal of my research program is to understand the mechanisms by which a pluripotent cell 
becomes restricted to specific fates and is subsequently maintained in the differentiated state. The overall 
objective of this application is to characterize the signaling roles of the Wdr68-Dyrk1b complex. The 
wdr68 gene encodes a WD40 repeat domain protein required for craniofacial development in zebrafish. In 
mouse C2C12 cells, Dyrk1b acts as a differentiation switch during muscle development. This Dyrk1b-
mediated switch results in expression of the myogenin (myog) gene. Wdr68 physically interacts with 
Dyrk1b and is detected in both the nucleus and cytoplasm suggesting the existence of a Wdr68-Dyrk1b 
protein complex capable of shuttling between the cytoplasm and nuclear compartment. We also found 
that both wdr68 and dyrk1b are important for myog expression in zebrafish. Because cell culture systems 
offer the advantages of sample homogeneity and scale-up that are difficult, if not impossible, to obtain 
with intact zebrafish, we seek to determine whether wdr68 is required for myog expression in C2C12 
cells. Therefore, we hypothesize that wdr68 is required for myog expression in C2C12 cells. If this 
hypothesis tests positive, the C2C12 cell culture system can be further exploited to study the molecular 
mechanism of Wdr68-Dyrk1b complex action. 
 
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.)         
 
The long-term goal of my research program is to understand the mechanisms by which undifferentiated 
cells become restricted to specific fates and subsequently maintain the differentiated state. For example, 
even though virtually all our cells contain the same genetic blueprints, some cells become bone while 
others become muscle. Furthermore, once the commitment to become a particular type of cell is made, 
the decision is rarely ever reversed. At the broadest level, understanding the mechanisms driving distinct 
differentiation events can likely be exploited for regenerative medical benefit in order to replace diseased 
or damaged tissue with healthy new cells. The work proposed here aims at understanding the roles two 
specific factors, Wdr68 and Dyrk1b, play in muscle development. The mouse C2C12 cell line is a well-
characterized model for muscle cell differentiation. In mouse C2C12 cells, Dyrk1b acts as a differentiation 
switch during muscle development. This Dyrk1b-mediated switch results in expression of the myogenin 
gene that is known to be important for muscle differentiation. We hypothesize that wdr68 is also required 
for myogenin expression in C2C12 cells. If this hypothesis tests positive, the C2C12 cell culture system 
can be further exploited to study the molecular mechanism of Wdr68 and Dyrk1b action.




