
Overview of Research in the Kemp Laboratory 
 Research in the Kemp laboratory is in the general area of DNA damage and genome instability. We 
seek to better understand how human cells respond to DNA damage caused by environmental carcinogens 
and anti-cancer agents so that we can develop new therapeutic approaches 
for preventing and treating cancers. We aim to achieve this goal through the 
following research projects: 
Project 1: DNA damage response kinase signaling in non-replicating 
human cells and tissues. Most of our understanding of how cells respond to 
DNA damage is based on model systems in which DNA replication and the cell 
cycle play prominent roles. However, given that most cells in the body are in a 
quiescent, terminally differentiated, or senescent state, we believe that new 
insights into mutagenesis and DNA damage responses will be gained by using 
non-replicating cell-based systems. We are particularly interested in a protein 
kinase known as ATR, which regulates DNA damage responses in replicating 
and cycling cells and has become an attractive target for anti-cancer therapies. 
This project is currently funded by an R01 grant from NIGMS. 
Project 2: Circadian Clock Modulating Drugs in 
Cancer Prevention and Treatment. The body’s natural 
circadian rhythms impact many aspects of cellular 
biochemistry and physiology, including the response to 
DNA damage. The goal of this project is to determine 
whether recently discovered compounds that target 
protein components of the circadian clock transcriptional 
machinery can be used to modulate how normal and 
cancer cells respond to DNA damage caused by 
environmental carcinogens and anti-cancer drugs. This work is funded by a 
pilot project grant from Ohio Cancer Research Associates. 

Project 4: Circadian Clock Disruption: A Risk Factor for Environmental 
Carcinogenesis. Altered circadian rhythms due to rotating shift work may 
alter responses to UV radiation and other carcinogens and predispose 
individuals to cancer development. This project involves a collaboration with 
Dr. Shobhan Gaddameedhi (North Carolina State University) and will involve 
studying UVB DNA damage responses in the skin of day shift vs rotating 
shift individuals. This work is funded by a sub-contract on an NIEHS grant. 

Project 3: Mapping DNA Repair and Error-Prone DNA Synthesis in 
Geriatric Skin. Most skin cancers are associated with exposure to UV 
wavelengths of sunlight and are known to primarily occur in individuals 
over the age of 60. Little is known regarding how the UVB DNA damage 
response may differ between young adult and geriatric skin. The purpose 
of this project is to examine the hypothesis that reduced levels of insulin-
like growth factor-1 (IGF-1) due to increased fibroblast senescence in 
geriatric skin results in a greater reliance of epidermal keratinocytes on a 
more mutagenic form of DNA synthesis following UVB exposure that 
ultimately predisposes the cells to carcinogenesis. This translational 
project will be carried out in collaboration with dermatologist Dr. Jeffrey 
Travers. This project is to be funded by a VA Clinical Merit Award.  

Project 5: DNA Damage and Extracellular Vesicles. Various 
cellular biomolecules are known to be shed from cells within 
small extracellular vesicles (EVs) and may have systemic effects 
in the body. We have been characterizing UV photoproduct-
containing DNA in small EVs released from cultured 
keratinocytes in vitro and human skin ex vivo following UVB 
exposure. This work is supported by start-up funding from 
Wright State University. 
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