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Part 1: Project Overview 

A. Background and Significance: Muscle atrophy is characterized by a loss in mass that results in 

decreased size, strength, and overall muscle health. Interestingly, research strongly suggests that 

the health of an individual’s skeletal muscle correlates with overall health and poor muscle health 

is linked to increased incidence of cancers, cardiovascular disease, diabetes, and obesity. This 

collection of diseases places strain on the U.S. Health Care System and costs more to treat than all 

other diseases combined. Furthermore, the increased risk of morbidity due to reduced skeletal 

muscle health will likely continue to place a major burden on the U.S. Health Care System, 

highlighting the importance and urgency for improving our understanding of how skeletal muscle 

wasting participates in the development of chronic diseases. Therefore, the goal of this project is 

to develop a greater understanding of the molecular and cellular underpinnings of muscle atrophy 

and identify new therapeutic targets to treat muscle wasting. 

B. Importance of Developing a Vertebrate Animal Model to Study Muscle Atrophy at UNF: The 

molecular link between muscle health and overall health remains unclear, but it is increasingly 

apparent that those with healthy skeletal muscle have lower morbidity and mortality rates in 

response to chronic conditions such as cancer and obesity, as well as, a resistance to insulin 

insensitivity and type II diabetes onset. The molecular mechanisms of these observations remain 

to be elucidated, although recent studies suggest that a class of small RNA molecules called 

microRNA (miRNA) are constantly being secreted by cells of various tissues, including skeletal 

muscle, entering the blood stream, and modulating the function of other tissues throughout the 

body by post-transcriptionally regulating the expression of a subset of genes in those cells and 

essentially reprogramming a tissue’s function.  

     Interestingly, genetically engineered mice that are resistant to muscle wasting also show 

significantly improved energy handling, have improved cardiac health, and live significantly 

longer. The underlying mechanism of these systemic physiological effects are unclear, but recent 

studies from my lab have identified a gene, called Dual-Specificity Phosphatase 4 (Dusp4), that 

shows elevated expression in skeletal muscle of normal mice, but does not show elevated 

expression in atrophy-resistant mice. Furthermore, Dusp4 may potentially act as a miRNA sponge, 

which could significantly reduce muscle-secreted miRNAs in the blood and reduce their 

downstream effects on other tissues. The subset of miRNAs that are likely targeted by Dusp4 have 

been linked to the regulation of genes that play a role in glucose metabolism and energy handling 
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in the liver, which might explain why the atrophy-resistant mice have better energy metabolism 

and are leaner than normal mice. Targeting miRNAs is relatively easy and increasing or decreasing 

circulating miRNAs in the blood could improve energy metabolism, cardiac health, hepatic 

function, skeletal muscle quality, and longevity. 

     The primary goal of my sabbatical in the Spring of 2020 is to incorporate a mouse model to 

assess the role of Dusp4 (and eventually other genes) in skeletal muscle atrophy and determine if 

deletion of Dusp4 from the mouse genome influences the level of circulating miRNAs, alters 

skeletal muscle function, and impacts overall animal health. The use of an animal model system 

will be a new approach for my research program at UNF and will significantly elevate the impact 

of my studies, enhance the training opportunities offered to both graduate and undergraduate 

students working in my lab, and significantly improve NIH grant applications. Therefore, part of 

my sabbatical will be used to establish a mouse colony for use in my research lab.  

     In addition to establishing a mouse colony at UNF, I plan to spend the month of March 2020 at 

the University of Iowa to train in the laboratory of Dr. Sue Bodine, a world renown skeletal muscle 

physiologist and my post-doctoral mentor, and learn to perform sciatic nerve transection surgeries, 

conduct blood draws, administer general anesthesia, perform proper euthanasia techniques, harvest 

and preserve organs and tissues, and analyze sectioned and stained tissues.  

C. Benefit of COAS Research Activity Travel Grant to the Faculty Member and UNF: The findings 

from this project will provide a foundation on which additional studies will be conducted and will 

provide opportunities for students to participate in biomedical research at UNF. Furthermore, this 

project will also provide preliminary data that will be used for a NIH R15 grant to be submitted 

for the June 2020 deadline. Finally, this grant would provide me an opportunity to spend time in 

the laboratory Dr. Sue Bodine during the Spring 2020 semester and develop expertise in a 

vertebrate animal model system and learn histological techniques that will be the foundation on 

which this and future projects in my lab will be built.  

Part II: Budget 

Lodging in Iowa City, Iowa…..…….………….………….25 nights x $60/night + tax = $1500.00 

Hotel stay between Jacksonville, FL and Iowa City, IA…………..2 nights x $125/night = $250.00 

Gas for drive from Jacksonville, FL to Iowa City, IA and back…..…….…………………$200.00  

Parking at University of Iowa……………..…………………………25 days x $10/day = $250.00  

Total:……………………………………….…………………………………………….$2200.00 
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David Scott Waddell, Ph.D. 

EDUCATION: 
• University of California, Davis 

Department of Neurobiology, Physiology and Behavior 
Davis, CA 
Postdoctoral Fellow (August 2004 - May 2010) 
 

• Duke University 
Department of Pharmacology and Cancer Biology 
Durham, NC  
Ph.D. in Molecular Cancer Biology (August 1999 - July 2004) 
 

 EDUCATION AND WORK EXPERIENCE: 
Associate Professor, University of North Florida, Department of Biology. Teaching 
responsibilities include courses in Genetics, Molecular Genetics, Molecular Cell Biology, 
General Biology (majors) and Principles of Biology (non-majors). Research responsibilities 
include running a productive research lab with 10-14 undergraduates and 3-4 graduate 
students each semester. Service responsibilities have included committees at the department, 
college and university level, Biomedical Program Director, coordinator of the Pre-Med Living 
Learning Community, and coordinator of the BIO-FLITE program. (August 2010 - Present) 
 
Postdoctoral Fellow, University of California, Davis, Department of Neurobiology, 
Physiology, and Behavior. Project is focused on the elucidation of the molecular mechanisms 
of muscle atrophy. Specifically, research includes characterization of the transcriptional 
regulation of genes that are differentially expressed during muscle wasting. (August 2004 - 
May 2010) 
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• UNF Transformation Learning Opportunity Grants (2011-2019) "Biomedical 
Research of the Molecular Mechanism of Skeletal Muscle Atrophy"  
 

• UNF Foundation Board Grant (2015-2016) Entitled: “Development of a Biology 
Intensive Orientation for Students (BIOS) Program at UNF”. This grant provides funds for 
the establishment of a weeklong Biology “Boot Camp” for incoming first time in college 
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• UNF Academic Affairs Faculty Development Grant (2014) Entitled: "Development of 
a Biology Intensive Supplemental Course for General Biology I "  
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