
LIST OF CEHS STANDARD PILOT PROJECTS AWARDS 2016-2017  
(Each award is for $30,000) 

 
PPP AWARD 2016-01  
Project Title:  Interaction between infectious disease and environmental exposure.  
P.I.:  Kun Lu, Assistant Professor, and Zhengfa Zhang, Research Assistant Professor, 
Department of Environmental Sciences and Engineering. 
 
Abstract 
In this application, we propose to examine the cross-talk between environmental exposures and 
infectious diseases, which represents a current void in toxicological and environmental health 
research.  The  motivation  and  significance  stem  from  the  fact  that  humans  are  constantly 
exposed to not only a vast number of environmental chemicals, but also many disease-causing 
infectious agents or other inflammation-inducing factors. However, historically, research on 
environmental  exposures  and infectious/inflammatory  diseases  have seldom been conducted 
within the same toxicological paradigm. The overall goal of this proposal is to understand the 
complex infection-exposure interaction and define altering effects of inflammation on the hepatic 
toxicity of environmental chemicals. Specifically, this study will reveal the functional impact of 
hepatic inflammation on mediating arsenic-induced capillarization of sinusoidal endothelial cells, 
arsenic metabolism/microbiome  and nitrosylation signaling pathways using innovative systems- 
level approaches.   Success in this proposal will significantly improve our understanding of 
interaction between infectious diseases and chemical exposures, a current gap in toxicological 
research. It will also improve our capability of addressing individual response and identifying 
susceptible populations, critical determinants and/or windows of exposures for human health. 
 
 

PPP AWARD 2016-02  
Project Title:  Chemical Mechanism of Ozone-Induced DNA Damage. 
P.I.: Zhenfa Zhang, Research Assistant Professor, Environmental Science and Engineering.  
 
Abstract 
Ozone is a unique environmental challenge due to its relatively high toxicity and large exposed 
human population. Ozone is thought to be incapable of penetrating past epithelia cell membrane. 
However, recently sensors highly specific for ozone were reported to have detected ozone inside 
cells after ozone exposure. The overarching hypothesis of this proposal is that ozone-induced 
DNA damage may as well result from the direct reaction of ozone itself with DNA 
intracellularly. To test the hypothesis, direct ozonolysis of nucleoside in the basis of product 
identification and characterization is proposed to establish the product profile. Furthermore for 
comparison, the ozonolysis of DNA will then be analyzed for the products profile of ozone- 
induced  DNA  damage.  Eventually  extracted  DNA  from  cultured  cell  or  biological  sample 
exposed with ozone will be analyzed. Once new adducts are validated, either increased by or 
unique to ozone exposure, they could be used as quantifiable biomarkers of ozone injury and 
toxicity. 
 
 



PPP AWARD 2016-03  
Project Title:  Impact of common African American SULT polymorphisms on disease risk 
secondary to environmental exposures. 
P.I.: Beverly Koller, Associate Professor Genetics; Rm 5073 Genetics Medicine Bldg, 120 
Mason Farm Rd. 
 
Abstract 
The sulfonation of xenobiotics and small endogenous substrates, including steroids, hormones 
and neurotransmitters, occurs in most organisms. The reaction is mediated by cytoplasmic 
sulfotransferases (SULTs) that transfer the sulfo group of the cofactor 5’phosphoadenosine-
3’phosphosulfate to nucleophilic sites of the acceptor chemical. This generally yields a less 
active molecule with increased hydrophobicity, which is more amenable to excretion. However, 
in numerous cases sulfonation results in bio-activation of pro-carcinogens to reactive 
electrophiles. This includes 2-amino-1-methyl-6-phenylimidazol [4,5-b]pyridine (PhIP), the most 
abundant heterocyclic amine found in fried meat, and 3-Nitrobenzanthrone, an environmental 
pollutant found in diesel exhaust. SULTs are polymorphic, and in a number of cases their 
function has been assigned to SULT variants using recombinant enzymes. The focus of this 
application is evaluation of the functionality of the SULT1A1*3 allele. While uncommon in 
Caucasians (1.3%), it is found in 22.9 % of African Americans. Here we develop a model system 
for evaluation of this allele alone and in combination with variants of other metabolic genes. The 
platform we propose to establish allows for generation of mice expressing the variants as well as 
for genome wide screening for interacting genes using CRISPR/cas9.   

 

PPP AWARD 2016-04  
Project Title:  Mapping Global Surface Ozone Concentrations for Use in Global Burden of 
Disease Assessments. 
P.I.: J. Jason West, Associate Professor, Environmental Sciences & Engineering.  
 
Abstract 
Ambient ozone air pollution is likely related to hundreds of thousands of premature deaths 
globally each year.  Previous Global Burden of Disease (GBD) assessments for ambient ozone, 
however, have only used a single global atmospheric model, and no ozone observations, to 
estimates ambient concentrations.  Here we will take advantage of an unprecedented global 
database of ozone observations currently being compiled for the Tropospheric Ozone 
Assessment Report, and multiple global model simulations from the HTAP-2, ACCMIP, and 
AerChemMIP multi-model intercomparisons. We will perform a statistical fusion of global 
surface observations and global multi-model ensembles to estimate global surface ozone 
concentrations. Two methods of statistical data fusion will be used in succession based on their 
complexity, using observations to correct for model biases – a constant linear correction 
method, and the non-parametric Regionalized Air quality Model Performance (RAMP) 
approach. This pilot project will provide a global ozone dataset to the GBD team for their use in 
ongoing GBD assessments, and will provide a basis for us to apply for continued funding to 
pursue improved data fusion methods in the future. 
 



PPP AWARD 2016-05  
Project Title:  Using CRISPR/Cas9 Technology to Establish the Role of NRF2 as a Driver of 
Isoprene SOA-Induced Genomic Stress Response. 
P.I.: Rebecca Fry and Co-PIs: Jason D. Surratt and William Vizuete, Department Environmental 
Sciences & Engineering.  
 
Abstract 
Our research team has shown that isoprene, the most abundantly emitted non-methane 
hydrocarbon, has the potential to induce toxic effects in human lung cells. This increased toxicity 
is a result of atmospheric oxidation of isoprene in the presence of acidic sulfate aerosol that leads 
to secondary organic aerosol (SOA). We have already shown SOA exposures have equal, or even 
higher oxidative stress potentials than diesel exhaust PM. Further, our team has also 
demonstrated that SOA exposures result in expression of oxidative stress and inflammation 
response-related genes in human lung cells. From this in vitro work we showed enrichment for 
altered expression of gene expression that is transcriptionally controlled by the Nuclear factor 
(erythroid-derived 2)-like 2 (NRF2). This pathway represents a target pathway influencing 
population susceptibility to SOA exposure. We propose a truly transdisciplinary study that 
integrates toxicogenomics, synthetic organic chemistry, and atmospheric analytical chemistry to 
test the novel hypothesis that NRF2 is a mediator of the genomic response to isoprene-derived 
SOA on key inflammatory-associated pathways in lung cells. Results from this study have 
relevance to population-based susceptibility to SOA.  
 
  



LIST OF CEHS STANDARD PILOT PROJECTS AWARDS 2014-2015  
(Each award is for $25,000) 

 
 

PPP AWARD 2014-01  
Project Title:  A Novel Role for UV-generated sedDNAs in Inflammation and Autoimmunity.  
P.I.:  Michael Kemp, Ph.D., Research Assistant Professor; Biochemistry and Biophysics, SoM.  
 
Abstract 
The mechanism by which ultraviolet (UV) light aggravates the symptoms of the autoimmune 
disorder lupus erythematous (LE) is not clear. This is a problem because it signifies a lack of 
understanding of LE photosensitivity and represents a barrier to predicting patient disease 
outcomes. The objective of this interdisciplinary, collaborative pilot project is to examine how 
the small, excised, damage-containing DNA oligonucleotide (sedDNA) products of UV 
photoproduct repair impact the aberrant inflammatory and immune response pathways that 
define LE and to determine whether cutaneous LE patients develop autoantibodies against the 
proteins and sedDNAs that are involved in these signaling processes. The central hypothesis is 
that the association of sedDNAs with specific pattern recognition receptor proteins (PRRs) leads 
to the overstimulation or amplification of the autoimmune response in the skin of LE patients. 
Ultimately, this research has the potential to improve our understanding of LE patient 
photosensitivity and lead to the development of new tools for diagnosing, classifying, and 
treating LE patient subtypes. The preliminary data generated here will be used by Dr. Kemp to 
apply for R01-level funding. 
 
 

PPP AWARD 2014-02  
Project Title:  Effect of gene-nutrient interaction on the variation in serum uric acid levels 
P.I.: V. Saroja Voruganti, Assistant Professor of Nutrition  
 
Abstract 
Uric acid is the end product of purine metabolism in humans. Elevated serum uric acid (SUA) or 
hyperuricemia increases the risk for diseases such as gout, hypertension, chronic kidney disease 
and cardiovascular disease. Hyperuricemia in children is an indicator of adult onset hypertension 
and cardiovascular risk. Several studies have been conducted to identify genetic loci that may 
affect SUA. However, none of these studies have been conducted in children or investigated the 
effects of gene by environment interaction on SUA. Given the important role of nutrients in SUA 
regulation, we propose to identify and characterize putative functional variants that interact with 
nutrients to influence SUA levels in children. To achieve this goal we have the following specific 
aims: i) Identify variation in transcribed regions of genes that are associated with SUA levels; 
and 2) Determine the effect of interaction of the functional variants with nutrients on SUA levels. 
This study will reveal functional variants that interact with nutrients to influence serum uric acid 
in children and provide novel targets for treating these painful diseases by dietary interventions 
early in life. 
 
 



PPP AWARD 2014-03  
Project Title:  Molecular Tags for high sensitivity quantification of mutations in amplicon and 
DNA capture protocols. 
P.I.: Piotr Mieczkowski, PhD, Research Assistant Professor, Genetics 
 
Abstract 
Targeted sequencing gives the promise of sensitive and quantative measurement and monitoring 
of mutations in several assays including the free circulation DNA (fc DNA) in peripheral blood. 
From a diagnostic perspective, the fc DNA can carry information about tumor burden12-17, virus 
load (EBV19-27 and HPV28-33) as well as mutation loads in cells which underwent apoptosis, 
necrosis, or were eliminated by the Immune system.  To acquire all this information from the fc 
DNA sequencing data, we need to improve our strategy for Next Generation Sequencing assays 
to increase the sensitivity of variant detection. Currently, a PCR artifacts and an error rate 
produced from the DNA sequencing technology (103) affects the sensitivity of Amplicon 
Sequencing assays. Additionally, the Whole Genome Sequencing or the DNA capture 
technology requires a high coverage for variant discovery to reduce false discovery rate sbased 
on sequencing data. Both of these applications are unable to confidently call variants lower than 
those of a frequency level of 0.1%. Introducing the Molecular Tags (Duplex tags), used for low 
DNA input samples like the fc DNA, finally allow for high sensitivity variant detection for both 
Amplicon and DNA capture assays.  
 

PPP AWARD 2014-04  
Project Title:  Discovery of New Detoxification Pathways Using System Biology of Liver 
Cultures 
P.I.: Jeffrey M. Macdonald, PhD, Associate Professor of Biomedical Engineering, SoM  
 
Abstract 
A novel system biology approach combining fluxomics with targeted kinomics will be applied to 
test the hypothesis that substrate cycles, aka futile cycles, are detoxification mechanisms 
designed to protect the cell from excess redox energy and subsequent generation of reactive 
oxygen species. Substrate cycling can dissipate an overloaded mitochondrial proton motive force 
generated by the electron transport chain by consuming NADH or shuttling it to the cytosol. This 
action regulates redox balance and maintains constant energy flow, similar to how a linear 
regulator maintains constant voltage in an electrical circuit. A unique 13C-labeling strategy 
encodes metabolic memory in specific 13C-metabolites enabling quantification of substrate 
cycles. The response of 2D and 3D cultures of hepatocytes to two toxicants, ethanol, and 
acetaldehyde, will test the hypothesis. A multidisciplinary team consisting of Directors from four 
CEHS Cores of Drs. Macdonald (Systems Biology; Metabolomics), Graves (Proteomics), and 
Bodnar (Biomarkers), will supervise the acquisition of fluxomics/metabolomics, targeted 
kinomics and targeted metabolite data, respectively, from 2D and 3D hepatocytes cultures (Dr. 
LeCluyse, Hamner Institute). Dr. Gomez (UNC, SOM), will develop a mechanistic metabolic 
flux analysis (MFA) model to interpret the dataset. 
  



LIST OF CEHS STANDARD PILOT PROJECT AWARDS 2013-2014  
(Each award is for $25,000) 

 

PPP AWARD 2013-01  
Project Title:  Genotoxicity of epoxides from photochemical oxidation of biogenic volatile 
organic compounds contributing to SOA.  

Principal Investigator:  Zhenfa Zhang, Ph.D., Research Assistant Professor, Department of 
Environmental Science and Engineering 

Abstract 
Atmospheric photochemical oxidation of volatile organic compounds (VOC) forms gas phase 
products that are often more toxic than the parent compound. We recently demonstrated that 
oxidation of isoprene yields epoxydiol (IEPOX) isomers under low-NOx conditions and 
methacrylic acid epoxide (MAE) under high NOx conditions. Preliminary work shows that 
oxidation of 2-methyl-3-butene-2-ol (MBO) by ozone leads to two isomeric epoxides. These 
epoxides have not been previously identified in air; epoxides in general are genotoxic via 
alkylation of DNA. The hypothesis of this study is that health effects linked to SOA and VOC 
exposure may be attributable to genotoxicity induced by gas phase epoxides formed from photo-
oxidation of BVOCs. To test the hypothesis, we propose the following specific aims: 1). 
Examine the capacity of IEPOX isomers, MAE and MBO epoxides to cause DNA damage in the 
DT40 DNA damage response assay and the Ames assay. In preliminary DT40 analysis REV1-/- 
and PCNAK164R/K164R cells are much more sensitive to IEPOX-2 and MAE than to MNU. 2) 
Characterize DNA adducts formed from deoxynucleosides or DNA exposed to authentic 
epoxides. 
 
 
PPP AWARD 2013-02 
Project Title:  Formaldehyde-mediated bone barrow toxicity in FancD2 knock-out mice induced 
by methanol treatment.   
Principal Investigator:  Scott Bultman, Ph.D., Assistant Professor of Genetics 

Abstract 
Formaldehyde has been classified by the IARC as a known human carcinogen that causes 
nasopharyngeal cancer and leukemia. However, the limited evidence for inhaled formaldehyde 
causing hematolymphopoietic cancers and the biological implausibility of the hypothesis that 
inhaled formaldehyde causes leukemia has raised many questions. While inhaled formaldehyde 
does not reach the bone marrow cells, methanol treatment (p.o.) significantly elevates the amount 
of formaldehyde DNA adducts in bone marrow cells in rats through metabolic activation in bone 
marrow. In this proposal, we will address whether Fanconi anemia group D2 (Fancd2) mutant 
mice are more susceptible to bone marrow cell toxicity and genotoxicity caused by methanol-
derived formaldehyde than wild-type mice. The significance of this project is not only to 
demonstrate potential bone marrow toxicity caused by methanol-derived formaldehyde, but also 
to understand the formaldehyde-derived DNA adduct levels sufficient to initiate bone marrow 
toxicity in Fancd2-/- mice, which appear to be the most sensitive animal model of formaldehyde-
mediated toxicity. These results will also be used as positive controls for future grant proposals 
to understand the potential for inhaled formaldehyde causing bone marrow toxicity. 



 
 

PPP AWARD 2013-03  
Project Title:  Circadian oscillation of XPA expression in human hair follicles and PBMCs. 
Principal Investigator:  Shobhan Gaddameedhi, Ph.D.,   Post-doctoral Fellow, Department of 
Biochemistry & Biophysics, School of Medicine. 

Abstract 
Skin cancer is the most common form of cancer in the United States. Recently, we found that the 
rate of Nucleotide Excision Repair (NER) due to XPA protein oscillates with a circadian rhythm 
in mouse skin with a minimum in the morning and a maximum in the evening. As a 
consequence, mice exposed to UV radiation (UVR) in early morning display an earlier onset and 
increased squamous cell carcinoma than mice exposed to UVR in the evening. The goal of this 
proposal is to compare the human XPA expression as a function of time of day by analyzing 
human hair follicles and PBMCs and to translate the basic science findings to potential health 
ramifications. If XPA oscillates in humans as a time of day, it is likely that the mutagenicity and 
carcinogenicity of sunlight and tanning beds may be strongly affected by the time of day of light 
exposure and it might be advisable for humans, to the extent possible, to restrict their 
occupational, therapeutic, recreational and cosmetic UVR exposure to a given time of day. 
 
 
PPP AWARD 2013-04  
Project Title:  Pathways for human uptake of emerging chemicals of concern in land-applied 
sewage sludge 
Principal Investigator:  Steve Wing, Associate Professor of Epidemiology. 

Abstract 
Annually, an estimated 4 million dry tons of U.S. sewage sludge are disposed of by application 
to land. Sludges, especially those from waste water treatment plants with household and 
industrial inputs, also contain complex mixtures of chemical contaminants. Although human 
exposures to these compounds are likely as many are persistent and bioaccumulative in the 
environment and wildlife, little is known about pathways of human exposure. Our objective is to 
identify important routes of exposure to sludge contaminants, specifically perfluorinated 
compounds (PFCs) and polybrominated diphenyl ethers (PBDEs), and identify the population of 
individuals exposed. We will assess multiple pathways of exposure to sludge contaminants, 
including airborne dispersion of contaminants, local fish consumption and drinking water 
contamination. Combining these data with previously assessed pathways, we will use 
probabilistic models to assess the contribution of each pathway to human internal contaminant 
dose. This research will provide the first comprehensive assessment of human exposure 
pathways to land-applied sludge contaminants and will be used to inform an assessment of the 
impacts of sludge contaminant mixtures on human health.    
  



LIST OF CEHS STANDARD PILOT PROJECT AWARDS 2012-2013  
(Each award is for $25,000) 

 

PPP AWARD 2012-01  
Project Title:  Identifying genes that influence lead-induced OA.  

Principal Investigator:  Joanne M. Jordan, M.D., MPH, Herman & Louise Smith Distinguished 
Professor of Medicine; Professor, Orthopaedics; Adjunct Professor, Epidemiology; Director, 
Thurston Arthritis Research Center; Chief, Division of Rheumatology, Allergy, & Immunology. 

Abstract 
Millions of people worldwide, are exposed to lead (Pb) at levels that are detrimental to human 
health. Such exposure is associated with various inflammatory diseases including osteoarthritis 
(OA). An understudied mechanism that may contribute to Pb-induced disease is cellular 
dysregulation associated with epigenetic alterations to DNA. Such epigenetic alterations can 
influence the regulatory mechanisms controlling gene expression. In this application, the team 
has come together to test a common hypothesis related to Pb exposure. Specifically, we 
hypothesize that epigenomic alterations, namely dysregulation of DNA methylation, contribute 
in a significant way to Pb-induced OA. The research will establish the links between Pb 
exposure, epigenetic alterations and OA. The proposed research crosses disciplines, is highly 
synergistic, and brings a novel area of metals research to the UNC-CEHS. The identified 
epigenetic marks may serve as biomarkers of both Pb exposure and disease. This research is 
directly in line with the mission of the CEHS. 
 
 
PPP AWARD 2012-02 
Project Title:  Prenatal DDE Exposure, Child Obesity and Cardio-metabolic Markers.   
Principal Investigator:  Dr. Michelle Mendez, Assistant Professor of Nutrition, GSGPH. 

Abstract 
Animal models strongly suggest prenatal exposure to endocrine-disrupting chemicals (EDCs) 
may increase risk of obesity and related disorders by “re-programming” metabolism, but human 
data are limited and mixed. Recent studies point especially to the organochlorine compound 
DDE as a candidate obesogen. The proposed project will use a birth cohort in which fetal 
exposure to DDE was associated with rapid infant weight gain to address critical questions. We 
will conduct analyses to examine whether associations persist with overweight at age 5y, 
exploring complex issues such non-linear dose response, and whether associations may be 
attributable to chemical mixtures or postnatal exposure, rather than prenatal DDE exposure 
alone. We also aim to explore associations with early cardiometabolic markers, which have not 
been previously studied. This innovation will deepen understanding of whether EDCs may 
directly affect metabolism, vs. secondary to prolonged obesity. Results will inform critical 
design issues for an R01 application, by identifying: (i) cardiometabolic markers for study in a 
larger sample; (ii) candidate locus-specific epigenetic markers for study based on 
cardiometabolic markers affected; and (iii) approaches for studying effects involving exposure 
mixtures.  
 



PPP AWARD 2012-03  
Project Title:  Understanding the Health Effects of Isoprene-Derived Particulate Matter. 

Principal Investigator:  Dr. Jason Douglas Surratt, Assistant Professor of Environmental 
Sciences and Engineering, GSGPH. 

Abstract 
Fine particulate matter (PM2.5) is associated with damaging effects on the human respiratory and 
cardiovascular systems. Our recent work has clearly shown that anthropogenic pollutants 
significantly enhance isoprene (2-methyl-1,3-butadiene) oxidation as a source of PM2.5. Since 
isoprene has only recently been recognized as the single largest source of global PM2.5, its 
inhalation induced health effects are largely unknown. We propose to test the hypothesis that 
isoprene-derived PM induces toxicity and biological effects in lung cells. Our specific aims are 
to: (1) Examine toxicity and biological effects of PM2.5 derived from the photochemical 
oxidation of isoprene representative of urban and downwind-urban atmospheres (2) Examine 
toxicity and biological effects of PM derived directly from the downstream oxidation products 
(critical intermediates) of isoprene that are representative of urban and downwind-urban 
atmospheres. Results from in vitro assays will provide preliminary data for an extramural grant 
application and will serve as the basis for translating the findings into future clinical studies with 
collaborators at the EPA Human Studies Facility. CEHS facilities that will be used include the 
Biostatistics and Bioinformatics and Systems Biology Cores. 
 
PPP AWARD 2012-04  
Project Title:  Photochemically Aged Atmospheric Engineered Nanoparticles and Respiratory 
Toxicity 

Principal Investigator:  Dr. William Vizuete, Assistant Professor, Environmental Sci. & Engin. 

Abstract 
The global market for nanomaterials is projected to reach $6.2 billion by 2015 with their 
prevalence in the environment increasing. It is likely that atmospheric oxidation will alter these 
materials. We have shown that oxidation of air toxics is associated with increased toxicity to 
lung cells. We hypothesize that when metal oxide engineered nanoparticles (ENP) undergo 
photochemical oxidation that an increase in particle toxicity will result. To test this we propose 
to leverage NSF-funded smog chamber experiments in which ENP undergo photochemical 
oxidation. We will assess for the first time the inflammatory responses of lung cells in these 
experiments using gene expression as biomarkers. We propose to use a novel in vitro exposure 
device to conduct direct exposures without re-suspension. The device exposes epithelial lung 
cells at an air-liquid interface, just as they would in a normal lung environment without 
agglomeration of ENP or loss of oxidation products. Results showing increased toxicity of ENP 
will provide data needed to pursue larger NIH-funded projects with an ultimate goal of 
identifying compounds produced in photochemical oxidation and their effects on living tissues. 
  



LIST OF CEHS STANDARD PILOT PROJECT AWARDS 2011-2012  
(Each award is for $25,000) 

 
 

PPP AWARD 2011-01  
Project Title:  Study to determine the cellular response to DNA damage induced by hexavalent 
chromium. 
P.I.:  Paul Chastain, Research Associate, Department of Pathology and Laboratory Medicine, 
School of Medicine. 
 

Abstract 
Chromium and its compounds have long been used in industry and the by-products of its usage 
have been proven to pose an environmental health risk.  In recent cell survival investigations 
with DT40 cells knocked out in DNA damage repair as well as cell cycle checkpoint pathways 
exposed to potassium chromate we have discovered heightened sensitivity to Cr[VI] in cells 
deficient in the homologous recombination damage repair pathway as well as the cell cycle 
checkpoint pathway directed by the ATR/ATRIP proteins. These results indicate that both 
recombination and the ATR/ATRIP pathways are required for cell survival after Cr[VI] 
exposure. Other preliminary studies we have performed have shown Cr-induced reduction of the 
rate of replication.  In this pilot grant proposal, we seek to determine the mechanism by which 
the cell controls replication after chromium exposure and the role that homologous 
recombination may play in that control.  Armed with this knowledge, we will be better able to 
understand how the cell protects itself from chromium-induced DNA damage   

 
PPP AWARD 2011-02 
Project Title:  Role of the Circadian Clock in UV-Induced Skin Carcinogenesis. 
P.I.:  Shobhan Gaddameedhi, Ph.D., Post-doctoral Fellow, Department of Biochemistry and 
Biophysics, School of Medicine. 
 

Abstract 
Skin cancer is the most common form of cancer in the United States. Solar ultraviolet radiation 
(UVR) is a well-known human skin carcinogen. Exposure to the UVR causes DNA damage by 
generating photoproducts in DNA. In humans, these photoproducts are solely repaired by the 
process of nucleotide excision repair, and the loss of this repair system is strongly correlated with 
the development of skin cancer. We recently discovered that the circadian clock regulates 
nucleotide excision repair in mouse. Our preliminary results suggest that UV-induced DNA 
repair capacity varies in mouse skin as a function of time of day reaching its maximum in the 
evening (4 pm) and its minimum in the morning (4 am).The overall goal of this project is to 
understand how the circadian clock controls cellular responses to UV-induced DNA damage and 
to determine whether UV exposure at certain times of the day is more likely to cause skin cancer. 
These studies establish a rational for chrono-photo biology and suggests at what time of the day 
would be best for sunlight exposure and use of tanning beds. 
 
 



PPP AWARD 2011-03  
Project Title:  Melanoma: small signal molecules may characterize the disease and guide 
rational design of therapeutics. 
P.I.:  Clark D. Jeffries, Research Professor, Department of Medicinal Chemistry and Natural 
Products, Eshelman School of Pharmacy. 
 
Abstract 
Several labs have reported (Lu 2005) that TaqMan microRNA (miRNA) assays can reliably 
discern cancer types and stages. Applied Biosystems technology has enabled exceedingly 
specific and sensitive, simultaneous RT-qPCR assays of 373 miRNA species in one 384-well 
plate. After confirming performance reported by others (Chen 2005, Orina 2009), we are now 
prepared to apply the technology. A notable publication by Jukic et al. (Jukic 2010) described 
TaqMan results for FFPE samples from melanoma patients, including certain miRNAs 
dramatically differentiated. Our preliminary tests with RNA isolated from seven cell lines 
obtained from the UNC Program in Melanoma subsequently indicated that cell lines indeed 
capture the miRNA biology of melanoma concordantly with FFPE samples.  Numerous 
advantages clearly attend use of cell lines. We must now increase the number of data points 
substantially, hence our pilot grant application.  Funding for confirmation of our preliminary 
results will promptly enable a scientific paper and applications to major funding sources.   

 
PPP AWARD 2011-04  
Project Title:  Diabetogenic effect of arsenic: alterations of the pancreatic islet function by 
arsenic metabolites. 
P.I.:  Christelle Douillet, Ph.D., Department of Nutrition, UNC School of Public Health. 
 
Abstract 
Chronic exposure to arsenic is a major public health problem affecting millions of people 
worldwide. Epidemiologic, animal and in vitro studies associate arsenic exposure with glucose 
intolerance or diabetes. Although trivalent methylated metabolites are known to be more potent 
than inorganic arsenic (iAs), their effect on pancreatic islet function has not been studied. Results 
from our preliminary data suggest that iAsIII and its trivalent metabolites decrease islet glucose-
stimulated insulin secretion, without affecting islet viability. In the proposed research, we plan to 
study further the response of isolated islets to all known metabolites of arsenic, in relation with 
islet viability, apoptosis and islet arsenic metabolism. To assess the mechanisms involved, we 
will study mitochondrial function, insulin synthesis and transcription factors. We will confirm 
these results by studying islets isolated from animal exposed in vivo to arsenic. Additionally, we 
will study arsenic-exposed animals response to a glucose challenge as well as their β-cell mass. 
Data generated in this pilot project will improve our understanding of the diabetogenic effect of 
arsenic, and serve as the basis for further studies.  
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