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Superfund Research Program
The Superfund Research Program (SRP) supports practical research that creates benefits, such  
as lower environmental cleanup costs and reduced risk of exposure to hazardous substances, 
to improve human health. SRP funds colleges, universities, and small businesses, including the 
University of California, Berkeley Superfund Research Center (UC Berkeley SRC), to advance 
this work across the nation.

Research Highlights 

Identifying biomarkers of benzene and arsenic exposure
Martyn Smith, Ph.D., and his team identified 
changes in specific genes that may be biomarkers 
of benzene exposure.1 Benzene is an industrial 
chemical that has been shown to cause  
leukemia.2 Using sophisticated mathematical 
methods, the researchers revealed a relationship 
between benzene dose and response of the 
genes, which is present even at very low levels.  
These biomarkers hold great promise for helping 
to better measure benzene exposure and assess 
health risks.

Allan Smith, M.D., Ph.D., and Craig Steinmaus, M.D.,  
identified biomarkers in urine that may provide 
clues about why some individuals are more 
sensitive to arsenic’s toxic effects.3 Arsenic 
exposure is associated with cancer and other 
health effects.4 In this study, the UC Berkeley 
SRC team found that people who have more 

of a certain type of arsenic breakdown product in their urine were more likely to have lung 
or bladder cancer.3 Researchers are now working to determine why individuals metabolize 
arsenic differently to help better understand sensitivities to arsenic. UC Berkeley SRC 
researchers were among the first to document that early life exposures result in health  
effects during adulthood.5

New device for convenient on-site well water treatment
David Sedlak, Ph.D., and colleagues 
obtained a provisional patent in 2015 for  
a new compact and inexpensive system  
to remove a wide variety of environmental 
contaminants at well heads.6 The system 
is energy-efficient, convenient to use, and 
removes contaminants from water without 
creating toxic byproducts. Research is 
now focused on testing the long-term 
performance of the system, improving  
the technology, and reducing the cost  
of manufacturing the parts. 

UC Berkeley SRC scientist Tom Burton analyzes 
samples to improve methods to clean up 
groundwater. (Photo courtesy of UC Berkeley SRC)

The patented  
device developed  
by Sedlak and 
his team uses a 
combination of 
electrical current 
and ultraviolet 
light treatments 
to remove 
contaminants from 
groundwater and 
other water sources.
(Photo courtesy of 
UC Berkeley SRC)
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Sensors for detecting mercury in the environment
UC Berkeley SRC researchers led by Catherine Koshland, Ph.D., developed a new portable sensor 
that uses a film of gold nanoparticles to detect extremely low amounts of mercury in water.7 
Mercury exposure is associated with neurological problems, such as poor memory and attention, 
particularly when one is exposed during early development.8 The technology replaces current 
methods requiring costly laboratory instruments to measure mercury. 

Former UC Berkeley SRC trainees Jay James, Ph.D., and Jeffrey Crosby, Ph.D., worked on this project 
with Koshland and moved the technology out of the lab after completing their doctoral degrees. 
James and Crosby patented the technology and founded the company Picoyune to provide  
cost-effective and reliable mercury monitoring for industrial and environmental applications.9

The importance of studying biomarkers of arsenic and benzene
•	Arsenic and benzene are known to cause cancer, and exposure is associated with lung, liver,  

and other health problems.2,4,10 

•	Some people, including children, have higher risk for health problems after exposure to  
hazardous chemicals. Understanding why will help find ways to protect their health.11

Research overview
•	 Identifying biomarkers of arsenic exposure, susceptibility, and disease over the lifespan, and how 

arsenic causes disease. (Allan Smith, M.D., Ph.D., ahsmith@berkeley.edu)

•	 Improving efficiency of environmental contaminant cleanup by using bacteria that can break 
down chemicals. (Lisa Alvarez-Cohen, Ph.D., alvarez@ce.berkeley.edu) 

•	 Identifying biological markers and pathways that link benzene exposure to diseases,  
including leukemia. (Martyn Smith, Ph.D., martynts@berkeley.edu)

•	Developing cost-effective technologies and approaches to clean up hazardous chemicals  
in groundwater. (David Sedlak, Ph.D., sedlak@ce.berkeley.edu) 

•	 Identifying genetic factors that make some individuals more susceptible to health problems  
after exposure to pollutants. (Luoping Zhang, Ph.D., luoping@berkeley.edu)

Sharing results
UC Berkeley SRC shares research findings and scientific knowledge with communities, government 
agencies, business leaders, and others involved in the cleanup of Superfund sites. Researchers have 
also obtained patents for new technologies for chemical testing and cleanup that can be put to use 
to solve real problems. (Amy Kyle, Ph.D., adkyle@berkeley.edu)

Other contributions to advance science
The UC Berkeley SRC research support facility provides vital access to expertise, research resources,  
and state-of-the-art instrumentation for its research projects.  
(Daniel Nomura, Ph.D., nomura@berkeley.edu; Mark van der Laan, Ph.D., laan@stat.berkeley.edu) 
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