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The UNC SRP brings together a diverse group of more than 70 biomedical researchers, engineers, chemists, statisticians, experts in conventional 

and bioremediation, environmental modelers and students. Together, we are achieving the program’s goal to advance society’s understanding 

of the human health and environmental risks associated with hazardous waste and to develop new environmental strategies and technologies 

for the cleanup of Superfund sites, thereby minimizing human and environmental risk.
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SRP Researchers Collaborate 
with UNC Cancer Center to  

Better Understand DNA  
Demethylation and Its  

Implications for Cancer and 
Stem Cell Research

A COmPLEx BIOLOGICAL PROCESS CALLED “mETHyLATION” 
of DNA results in tighter coiling of the DNA’s double helix structure, 
thereby altering the activity of the underlying gene and consequently 
its function. Methylation is increasingly being implicated in cancer, as 
it can cause genes to be “silenced,” or turned off, that otherwise should 
be active and expressed in a cell. When Dr. Yi Zhang at the UNC Line-
berger Comprehensive Cancer Center needed help analyzing a series 
of chemical reactions in which a particular class of proteins dictate 
whether a gene is methylated or not, scientists at the UNC Superfund 
Research Program (SRP) were able to offer their expertise. 

SRP Director James Swenberg and Leonard Collins of the SRP 
Chemistry and Analytical Core helped Dr. Zhang and his team design 
and conduct state-of-the-art mass spectrometry analyses that allowed 
them to map the series of chemical reactions that take place during 
demethylation. Next the researchers conducted studies in human cells 
and mouse stem cells and tissues to confirm their hypothesis that the 
presence of a class of proteins, called “Tet” proteins, control these  

demethylation events. Their results were published online in the July 
21, 2011 issue of Science and in the September 2 print issue, along 
with a second paper confirming these findings and helping to “bring 
new clarity to the mechanistic model for DNA demethylation,” accord-
ing to a PERSPECTIVE titled “Demistifying DNA Demethylation,” pub-
lished in the same issue. 

 “Confirming that the Tet proteins regulate a process that results in 
the ‘silencing’ of a gene and thus is not behaving the way it normally 
would was an important discovery,” Swenberg explains. “This new un-
derstanding could help cancer researchers find a way to reactivate the 
tumor suppressor genes that are often silenced in cancer cells, as well 
as advance stem cell research by providing researchers with new tools 
for reprogramming adult cells to assume a different fate.” l
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Optimizing Bioremediation  
of Contaminated Soil

ONE wAy TO REmOvE TOxIC POLyCyCLIC AROmATIC HyDRO-
carbons (PAHs) from the soil of former manufactured gas plant sites  
is to use microorganisms that degrade these hazardous chemicals 
— a process called bioremediation. But sometimes those organisms 
don’t complete the job — and they may even leave behind new  
toxic compounds.

UNC SRP Researcher Michael Aitken has been studying this process 
in his laboratory for decades, using soil samples from a contaminated 
site in North Carolina to simulate the bioremediation techniques used 
in the field. Using the latest molecular biology tools and techniques, 
his team works to identify which microorganisms are present in the 
soil and which ones do the best job of degrading PAHs. 

Even during successful bioremediation activities, a portion of the 
contaminated soil might remain hazardous. So Aitken used a previ-
ous SRP grant to explore the possibility that adding a detergent, or 
“surfactant,” to the soil could influence PAH biodegradation. “In that 
initial study, we showed that if we added a surfactant after the micro-
organisms had already done as much as they could, the surfactant 
could help improve the biodegradation of the remaining PAHs. With 
our newest SRP grant, we are delving more deeply into this process to 
see how much of a difference we can make in reducing the soil’s toxic-
ity. We are also working with other UNC SRP researchers to determine 

what types of toxic byproducts the organisms that metabolize PAHs 
may leave behind.”

According to Aitken, who chairs the UNC Department of Environ-
mental Sciences and Engineering: “The focus of remediation tends 
to be on removing the contaminant — not on making sure that this 
removal corresponds to a reduction in risk. Through this research,  
we hope to provide useful information to practitioners to optimize 
remediation of PAHs, and to educate policymakers on how to define 
when a site is truly ‘cleaned up.’” l

Excavation of contaminated soil at a former manufactured-gas  
plant site in Salisbury, NC   (photo by Stephen Richardson)
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Passion for Children’s Health  
Fuels Research on  

Prenatal Exposure to  
Toxic metals

BIOLOGIST REBECCA FRy IS PASSIONATE ABOUT HELPING  
children in other countries — a passion fueled by international  
educational opportunities during high school and college where she 
lived with local families in Brazil and Mexico. Then, as a post-doctoral 
researcher at MIT, she had the chance to study the effects of prenatal 
arsenic exposure on gene signaling in children in Thailand.

 “I realized that, every day, environmental contaminants are  
influencing the health of children in the U.S. and in other countries,” 
says Fry, now an assistant professor of environmental sciences and 
engineering and UNC SRP researcher who studies the relationship  
of toxic metals in the environment and detrimental health effects, 
particularly in children. 

Under a SRP grant, she is studying children’s health effects related 
to prenatal exposure to cadmium in North Carolina. Cadmium is a 
toxic metal that, like arsenic, poses a threat to children’s health.

 “There is evidence that maternal exposure to cadmium may leave 
marks on the baby’s DNA that could be passed on to future genera-
tions,” Fry explains. “We are looking at DNA collected from newborns’ 
cord blood to see if there is a relationship between their prenatal 
exposure and epigenetic changes.”

Fry is also working on a SRP project to help the N.C. Department of 
Health and Human Services map the presence of toxic metals in well 
water throughout the state (see page 5), and has a separate five-year 
NIEHS-funded grant to study the effects of early life exposure to arse-
nic on children’s health in a population in Mexico.

 “I hope that this work can increase awareness that, even at low  
levels, these metals can cause significant changes in children’s DNA 
that could explain numerous health outcomes. The better we under-
stand what’s happening biologically, the more likely we are to find 
ways to prevent or overcome exposure to keep children healthy.” l

Dr. Rebecca Fry with graduate student Alison Sanders and Bhavesh Ahir, 
Post Doctoral Research Associate (photo by Tracey Slaughter)
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Helping N.C. DHHS  
map Contaminants 

wITH THE HELP OF THE UNC SRP’S RESEARCH TRANSLATION 
Core (RTC) and funding made available by the American Reinvest-
ment and Recovery Act, the N.C. Department of Health and Human 
Services (DHHS) can — for the first time — analyze data from tens 
of thousands of private well water tests from around the state. SRP 
researchers have compiled more than 15 years of test results into
maps that illustrate the concentrations of 31 contaminants in private 
wells in each county. 

The RTC has also created a website to make these maps accessible 
for North Carolina health departments and residents. The website 
indicates sites where EPA drinking water standards for these contami-
nants were exceeded, states potential health impacts from exposure 
to these contaminants and provides information about proper main-
tenance of private wells. 

 “SRP researchers have increased DHHS’s capacity to analyze these 
data and then respond to identified problems,” RTC Leader Kathleen 
Gray says. “We are now working with them to address the needs of  
affected communities.”

In September 2011, UNC and DHHS researchers published a 
paper in the journal Environment International on the presence and 
public health implications of arsenic in North Carolina communi-
ties. This project will be disseminated to county health directors in 
January 2012. l

http://www.sph.unc.edu/ncwellwater
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AT THE NORTH AmERICAN ASSOCIATION FOR ENvIRONmEN-
tal Education’s 2011 annual conference, the RTC conducted a 
workshop on how to introduce students to the concept of envi-
ronmental justice (EJ) using a North Carolina case that launched 
the national EJ movement. In 1979, when state leaders decided 
to construct a landfill to dispose of hazardous waste resulting 
from the clean-up of more than 30,000 gallons of industrial waste 
deliberately discharged along hundreds of miles of highway, 
community leaders argued that the site was selected because it 
was located in a poor, rural, predominantly minority community. 
Workshop participants, many of whom were unfamiliar with the 
concept of EJ, can now use this case study to introduce this topic 
and help students explore this story from the perspectives of dif-
ferent stakeholders. l

Teaching  
Environmental  

Justice

The RTC conducted a  
teacher workshop on how  

to introduce students to the  
concept of environmental justice. 

http://www.sph.unc.edu/
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