
Columbia University, New York, NY 
November 2-5, 2009

2009 Annual Meeting 
of the NIEHS Superfund 
Research Program

Emerging Issues, 
Emerging Progress



 

Welcome 
 
 
The Superfund Research  and Training Program  (SRP) proudly welcomes 
you  to  our  2009  national  scientific meeting  “Emerging  Issues,  Emerging 
Progress” at Columbia University and  the Marriott Marquis  in New York 
City.   Since 1987, the SRP has provided funding to researchers to conduct 
multidisciplinary  studies  to  address  the  intractable  issues  plaguing  the 
national  Superfund  program.  This meeting  is  an  acknowledgement  and 
celebration of SRP accomplishments, as well as a  forum  to discuss  future 
directions by  identifying  emerging  technologies  and  their  applications  to 
understanding and mitigating the risks of hazardous waste sites. 
 
The  over‐arching  theme  of  this  year’s  conference  is  to  highlight  recent 
concerns  in  environmental  health  and  how  research  can  affect  decisions 
related  to  risk,  remediation  and  public  health  through  a  better 
understanding of  the  links between exposure and basic biological disease 
mechanisms. 
 
 
 
 

Co-Sponsored by the NIEHS and Columbia University 
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Lisa Archer Edwards, RTC 
Jennifer Moore, University of Kentucky 
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SRP Research Translation & Outreach Planning Committee (cont’d) 
Ronald Landy, ORD/US EPA 
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Kelly Pennell, Brown University 
Keith Pezzoli, University of California at San Diego 
Monica Ramirez, University of Arizona 
Laurie Rardin, Dartmouth College 
James Sanborn, University of California at Davis 
Hiram Sarabia, University of California at San Diego 
 
SRP R01 Investigators Networking Workshop Planning Committee 
Maureen Avakian, MDB, Inc. 
Jon Chorover, Professor, University of Arizona 
Stephen Ells, Office of Superfund Remediation Technology and Innovation, US EPA 
Mike Gill, Superfund and Technology Liaison (Region 9), ORD/US EPA 
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Danny Reible, Professor, University of Texas‐Austin 
 
 

Special Thanks To: 
Justin Crane 
Michael Gallo 
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Jenifer Santangelo 
Rebecca Wilson 
Carla Zapata 
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MASTER AGENDA 

 
 
MONDAY, NOVEMBER 2, 2009 
 
5:00 – 8:00 PM  Registration/Check-in 

Marriott Marquis Hotel, Lobby 
1535 Broadway (between W. 45th and W. 46th Street) 
New York, NY 

 
6:00 – 9:00 PM Social event for trainees: 

Marriott Marquis Hotel, The O’Neill Room  
1535 Broadway 
New York, NY 

 
7:00 – 8:30 PM Strategic Planning Town Hall Meeting: 

Marriott Marquis, The Wilder Room 
1535 Broadway 
New York, NY 

 
 
 
TUESDAY, NOVEMBER 3, 2009 
 
Alfred Lerner Hall 
Columbia University 
2920 Broadway (between W. 114th and W. 115th Street) 
 
New York, NY 10027 
 
Scientific Sessions:  The Roone Arledge Auditorium 
 
8:00-9:00 Continental Breakfast 
 
9:00-9:25 Opening Statements 
 

 
Joseph Graziano, PhD 
Associate Dean for Research 

  Professor of Environmental Health Sciences, and Professor of Pharmacology 
  Mailman School of Public Health 
  Columbia University 
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Linda Fried, MD, MPH 
  Dean 
  Mailman School of Public Health 
  Columbia University 
  DeLamar Professor of Public Health Practice 

Senior Vice President, Columbia University Medical Center 
Professor of Epidemiology and of Medicine 

 
  William Suk, PhD 
  Director 
  Superfund Hazardous Substances Basic Research & Training Program 
  NIEHS 
 
  Steven Kleeberger, PhD 
  Acting Deputy Director 
  Division of Intramural Research 
  Environmental Diseases and Medicine Program 
  Laboratory of Respiratory Biology 
  NIEHS 
 
9:25-10:50 Science Session #1:  Emerging Issues 
  Session Co-Chairs:  

Raina Maier, PhD (Professor of Soil, Water and Environmental 
Science, University of Arizona) and Eric Suuberg, ScD (Professor of Engineering, 
Brown University) 

 
9:25-9:55  The Coal Fly Ash Disaster in Tennessee.  James Webster, PhD, Chief, Removal 
Management and Oil Section, Emergency Response and Removal Branch, U.S. EPA Region 
4. 
 
9:55-10:25  PAHs in Highly Exposed Populations:  Atmospheric Studies from China to the 
Coast of California, before, during and after the Beijing Olympics.  David Williams, PhD, 
Professor, Environmental and Molecular Toxicology, Department of Chemistry, Oregon State 
University (presenting on behalf of Staci Simonich, PhD, Associate Professor) 
 
10:25-10:50  Environmental Exposures and Autoimmunity: Libby Montana's Asbestos.  Jean 
C. Pfau, PhD, Assistant Professor, Department of Biological Sciences, Idaho State University. 
 
10:50-11:10 Break 
 
11:10-11:40 Keynote Presentation:  The Research Career of the late Dr. KC Donnelly  
 

Stephen Safe, PhD  
Professor 
Veterinary Physiology and Pharmacology 
Texas A&M University  
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11:40-2:00 Lunch/Poster Session A (Roone Arledge Auditorium)  
 
 
Administrative Sessions: Room 569 
 
2:00-3:20  Administrators Session #1  
 
2:00-2:10   Opening – Bernice Ramos-Perez  
 
2:10-2:40   Data Sharing – Linda Covington 
 
2:40-3:20   Preparing a Superfund Budget – Jennifer Moore & Betty Newsom  
 
3:20- 3:50  Break 
 
3:50-5:00 Administrators Session #2  
 
3:50-4:20   “Research Translation Cores: Promoting and Improving the Use of SRP Science 

to Enhance Public Health” – Meredith Golden 
 
4:20-5:00   “Using PubMed Central: How to comply with the NIH Public Access Policy” – 

Patricia Ramstad 
 
 
Scientific Sessions:  The Roone Arledge Auditorium 
 
2:00-3:20 Scientific Session #2:  Epigenetics and Toxicology 
  Session Co-Chairs:  

Mary Gamble, PhD (Assistant Professor of Environmental Health Sciences, 
Columbia University) and Carmen Marsit, PhD (Assistant Professor of Pathology 
& Lab Medicine, Brown University)  

 
2:00-2:30  Epigenetic Effects on Mammalian Gene Expression.  Timothy Bestor, PhD, 
Professor, Department of Genetics and Development, College of Physicians & Surgeons, 
Columbia University. 
 
2:30-2:55  Epigenetic Effects of Metals on Histone Modification.  Max Costa, PhD, 
Department of Environmental Medicine, New York University Medical Center. 
 
2:55-3:20  Application of Epigenetic Markers in Environmental Epidemiology.  Shuk-Mei Ho, 
PhD, Professor and Chair, Department of Environmental Health Sciences, University of 
Cincinnati. 
 
3:20-3:50 Break 
 
3:50-5:00 Scientific Session #3:  Advances in Mechanistic Toxicology  
  Session Co-Chairs:  



 

Page 4 of 8 

Evan Gallagher, PhD (Professor, Environmental and Occupational Health 
Sciences, University of Washington) and Nancy Denslow, PhD (Professor, 
Department of Physiological Sciences & Center for Environmental and Human 
Toxicology, University of Florida) 

 
3:50-4:10  Rodent and Zebrafish Models to Investigate Mechanisms of Neurotoxicity.  Edward 
Levin, PhD, Professor of Psychiatry and Psychological Brain Sciences, Duke University. 
 
4:10-4:25  Probing Mechanisms of Inter-Individual Susceptibility to Environmental Agents with 
Population-Based Experimental Approaches.  Ivan Rusyn, MD, PhD, Associate Professor of 
Environmental Science and Engineering, University of North Carolina. 
 
4:25-4:45  Characterizing Immunotoxicity by Dioxin and Dioxin-like Compounds in Human 
Peripheral B Cells.  Norbert Kaminski, PhD, Director, Center for Integrative Toxicology, 
Michigan State University. 
 
4:45-5:00  Premature Aging in Bone:  Environmental Chemical-Induced Effects on Bone 
Marrow Adipogenesis and Osteoblastogenesis.  Jennifer Schlezinger, PhD, Department of 
Environmental Health, Boston University.  
 
5:00-8:00 Poster Session B (Roone Arledge lobby)  
 
 
WEDNESDAY, NOVEMBER 4, 2009 
 
8:00-9:00 Student Breakfast with SRP Principal Investigators (The Party Room, Lerner Hall) 
 
8:00-9:00 Continental Breakfast (Roone Arledge Auditorium, Lerner Hall) 
 
9:00-9:50 Keynote Presentation:  Update on the Hudson River Remediation  
   

George Pavlou, MBA 
Acting Regional Administrator 
EPA Region 2 
 

 
Administrative Sessions: Room 569 
 
9:50-10:40   Administrators Session #3 (Alfred Lerner Hall, room 569) 
 
9:50-10:20   NIEHS Updates Section 1: Review – Sally Eckert-Tilotta 
 
10:20-10:40   NIEHS Updates Section 2: Programs – Beth Anderson and Heather Henry 
 
10:40-11:00  Break 
 



 

Page 5 of 8 

 
Scientific Sessions:  The Roone Arledge Auditorium 
 
9:50‐10:40  Scientific Session #4:  SRP Remediation Research of Importance to Superfund Sites 

Session Co‐Chairs:  
Peggy O’Day, PhD (Professor, School of Natural Sciences, University of California, Merced) 
and Keri C. Hornbuckle, PhD (Professor and Department Chair, Civil and Environmental 
Engineering, University of Iowa) 

 
9:50‐10:05  Laboratory and Field Studies To Accelerate Arsenic Remediation at the Vineland Superfund 
Site.  Karen Wovkulich, PhD candidate, Department of Earth and Environmental Sciences, Columbia 
University. 
 
10:05‐10:20  Characterization and Remediation of Tars at Former Manufactured Gas Plants.  
Pamela Birak, PhD candidate, Department of Environmental Sciences and Engineering, University of 
North Carolina. 
 
10:20‐10:40  Reactive, Permeable Composite Overlays Applied to Top Sediments as a Means of Rendering 
Chemical Contaminants Inert.  Doğuş Meriç, PhD candidate, Northeastern University 
 
10:40‐11:00  Break 
 
11:00‐12:00  Scientific Session #5:  Toxic Effects of Superfund Chemicals:  Arsenic 
    Session Co‐Chairs:  

Max Costa, PhD (Professor, Departments of Environmental Medicine and Pharmacology, New 
York University) and Margaret Karagas, PhD (Professor of Community and Family Medicine in 
Epidemiology, Dartmouth University)  

 
11:00‐11:20  Knockout of the Gene for Arsenic Methyl Transferase in Mice Results in Retention of Arsenic.  
David Thomas, PhD, EPA, RTP. 
 
11:20‐11:40  Exposure to Arsenic in Mice Leads to Susceptibility to Swine Flu infection.  Courtney Kozul, 
PhD candidate, Dartmouth University. 
 
11:40‐12:00  Histone Modification and Arsenic Toxicity in Human Bladder Cells.  Xuefeng Ren, MD, PhD, 
Department of Environmental Health Sciences, University of California, Berkeley. 
 
 
12:00‐1:40  Lunch and Wetterhahn Award and Student Poster Award Presentations 
 
 
Administrative Sessions: Room 569 
 
1:40‐3:00  Administrators Session #5 (Alfred Lerner Hall, room 569)  
 
1:40‐2:10   “Salary Calculations for Academic and Calendar Year Appointments” –  



 

Page 6 of 8 

 
12:00-1:40 Lunch and Wetterhahn Award and Student Poster Award Presentations 
 
 
Administrative Sessions: Room 569 
 
1:40-3:00 Administrators Session #5 (Alfred Lerner Hall, room 569)  
 
1:40-2:10  “Salary Calculations for Academic and Calendar Year Appointments” –  

Mindy E. Sickels 
 
2:10-3:00   Cost Sharing – Rosa Rivera  
 
 
Scientific Sessions:  The Roone Arledge Auditorium 
 
1:40-3:00 Scientific Session #6:  Toxic Effects of Superfund Chemicals:  Organic 

Chemicals 
  Session Co-Chairs:  

Bernhard Hennig, PhD, RD (Professor of Nutrition and Toxicology, University of 
Kentucky) and Larry Robertson, PhD, MPH (Professor, Environmental and 
Occupational Health, University of Iowa)  

 
1:40-2:00  The Mechanistic Basis of Resistance to PCBs, Isaac Wirgin, PhD, New York University 
 
2:00-2:20  Signaling mechanisms of PCB-induced migration of tumor cells across the blood-
brain barrier and the development of brain metastases, Michal Toborek, MD, PhD, University 
of Kentucky 
 
2:20-2:40  Molecular and Cellular Mechanisms of Neurotoxicity for Non-Coplanar PCBs and 
Related Compounds of Current Environmental Concern, Isaac Pessah, PhD, University of 
California, Davis 
 
2:40-3:00  PCB Exposures: Novel In Utero Targets and Adverse Effects on Pregnancy, 
Surendra Sharma, MD, PhD, Professor of Pediatrics, Brown University 
 
3:00-5:00 Poster Session C (Roone Arledge lobby)  
 
6:00-8:00 Directors’ Dinner 

Restaurant location: Carmine’s (Times Square) 
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THURSDAY, NOVEMBER 5: 
 
7:30-2:00 SRP RO1 Investigators’ Workshop -- Remediation Effectiveness:  
Green & Sustainable Remediation, Bioavailability, and Risk Reduction 
 
Marriott Marquis Hotel, 16th Floor SkyLobby 
Agenda developed by Heather Henry, NIEHS 
 
7:30-8:00am Registration and Breakfast 
 
8:00-8:30  Welcome and Purpose (William Suk, Director, SRP; Heather Henry, SRP) 
 
8:30-8:50  Superfund’s Green and Sustainable Remediation Principles – An Opportunity 

for SRP Research (Michael Gill, Superfund Technical Liaison, US EPA/ORD) 
 
8:50-9:00 Discussion 
 
9:00-9:20  Role of Bioavailability in Site Characterization and Risk Assessment (Marc 

Greenberg, US EPA Superfund)  
 
9:20-9:30  Discussion 
 
9:30-9:50   Challenges in Assessing Risk Reduction following Remediation (Karl Gustavson, 

US ACE/ERDC, Contaminated Sediments Liaison to EPA) 
  
9:50-10:00 Discussion 
 
10:00-10:15  Break 
 
10:15-11:45 Breakout Groups:  Using discussion questions as a guide, groups of 10 – 12 

participants will identify critical research needs, opportunities and roadblocks 
for the three focus areas:   

 Green and Sustainable Remediation 
 Bioavailability  
 Risk Reduction 

Groups will also use this time to organize discussion points and prioritize issues 
for report back to whole group. 

 
11:45-12:30 Lunch Break (on own) 
 
12:30-2:00 Report Back:  Leaders report back from previous discussion, group identifies 

most critical gaps of knowledge and next steps. 
 
2:00  Adjourn 
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8:00-2:00  SRP Annual Meeting: Research Translation & Outreach Sessions 
Marriott Marquis Hotel, Odets Room 
Agenda developed by Meredith Golden, CIESIN 
 
8:00-8:15am   Continental Breakfast 
 
8:25-8:30   Welcome   

Meredith Golden, SRP RTC, Columbia University 
Joseph Graziano, SRP, Columbia University 
Beth Anderson, NIEHS SRP 

 
8:30-9:45  Session 1: Government Superfund Priorities and Needs 

a) Session Chair: Beth Anderson, NIEHS, SRP  
b) Randall S.  Wentsel, US EPA/ORD, Land Research Program  
c) Sally Perreault Darney, US EPA/ORD, Human Health Research Program  
d) Steve Jones ATSDR, Division of Regional Operations (DRO)  

 
9:45-11:00   Session 2:  Fostering Active Partnerships among SRPs, EPA and ATSDR  
                   (NC July Workshop Follow-up) 

a) Session Chair:  Kathleen Gray, SRP RTC, UNC-Chapel Hill  
b) Jayne Michaud, US EPA OSWER OSRTI, Science Policy Branch  
c) Ron Landy, US EPA ORD, Office of Science Policy (OSP), Regional Science 
Program  
d) Deborah Burgin, ATSDR, Division of Regional Operations (DRO)  
e) Maureen Avakian, MDB, Inc. 

 
11:00-11:15 Break 
  
11:15-12:30  Session 3:  Innovative Approaches for Outreach 

a) Session Chair: Lindell Ormsbee, SRP RTC, University of Kentucky  
b) Laurie Rardin, SRP RTC, Dartmouth College  
c) David Osterberg SRP RTC, University of Iowa  
d) Suzanne Wells, US EPA OSRTI, Community Involvement and Program 
Initiatives Branch  
e) Nigel Fields, US EPA ORD, National Center for Environmental Research  

 
12:30-1:45 Session 4:  SF Site Remediation: Regional Priorities, Overcoming 

Impediments, Using SRP Science 
a) Session Chair: Steve Chillrud, SRP RTC, Columbia University  
b) Dan Walsh, NYC Mayor's Office of Operations, Environmental Remediation  
c) Marian Olsen,  US EPA Region 2  
d) Steve Jones, ATSDR, Division of Regional Operations (DRO)  
e) Monica Ramirez, SRP RTC, University of Arizona  

 
1:45-2:00 Summary and Farewells 
 
2:00  Adjourn 
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Administrators Agenda 
 
ALFRED LERNER HALL, ROOM 569  
COLUMBIA UNIVERSITY  
2920 BROADWAY (BETWEEN W. 114TH AND W. 115TH STREET) 
NEW YORK, NY 10027  
 
 
 
TUESDAY, NOVEMBER 3, 2009 
 
2:00-3:20  Administrators Session #1 (Alfred Lerner Hall, room 569) 
 
2:00-2:10   Opening – Bernice Ramos-Perez  
 
2:10-2:40   Data Sharing – Linda Covington 
 
2:40-3:20   Preparing a Superfund Budget – Jennifer Moore & Betty Newsom  
 
3:20- 3:50  Break 
 
3:50-5:00 Administrators Session #2 (Alfred Lerner Hall, room 569) 
 
3:50-4:20   “Research Translation Cores: Promoting and Improving the Use of SRP 

Science to Enhance Public Health” – Meredith Golden 
 
4:20-5:00   “Using PubMed Central: How to comply with the NIH Public Access Policy” 

– Patricia Ramstad 
 
 
WEDNESDAY, NOVEMBER 4, 2009 
 
8:00-9:00 Continental Breakfast (Roone Arledge Auditorium, Lerner Hall) 
 
9:50-10:40   Administrators Session #3 (Alfred Lerner Hall, room 569) 
 
9:50-10:20   NIEHS Updates Section 1: Review – Sally Eckert-Tilotta 
 
10:20-10:40   NIEHS Updates Section 2: Programs – Beth Anderson and Heather Henry 
 
10:40-11:00  Break 
 
11:00-12:00 Administrators Session #4 (Alfred Lerner Hall, room 569) 
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11:00-11:30   NIEHS Updates Section 3: Grants – Lisa Archer Edwards 
 
11:30-12:00   Open Discussion and Planning for Next Year 
 
12:00-1:40 Lunch and Wetterhahn Award and Student Poster Award Presentations 

(Roone Arledge Auditorium) 
 
1:40-3:00 Administrators Session #5 (Alfred Lerner Hall, room 569)  
 
1:40-2:10  “Salary Calculations for Academic and Calendar Year Appointments” –  

Mindy E. Sickels 
 
2:10-3:00   Cost Sharing – Rosa Rivera  
 
3:00  Adjourn 
 
 
 



Superfund Research Program R01 Investigators Networking Workshop  
 

Due to space limitations, workshop is only open to SRP R01 Investigators and a limited number of 
federal partners. 

For more information, please contact Heather Henry at henryh@niehs.nih.gov.    

Remediation Effectiveness: 
Green & Sustainable Remediation, Bioavailability, and Risk Reduction 

 
Thursday, November 5th 

7:30am to 2pm 
16th Floor Skylobby, Marriott Marquis 

New York City, NY 
THURSDAY, NOVEMBER 5: 
 
7:30-8:00am Registration and Breakfast 
 
8:00-8:30  Welcome and Purpose (William Suk, Director, SRP; Heather Henry, SRP) 
 
8:30-8:50  Superfund’s Green and Sustainable Remediation Principles – An Opportunity for SRP 

Research (Michael Gill, Superfund Technical Liaison, US EPA/ORD) 
 
8:50-9:00 Discussion 
 
9:00-9:20  Role of Bioavailability in Site Characterization and Risk Assessment (Marc Greenberg, US 

EPA Superfund)  
 
9:20-9:30  Discussion 
 
9:30-9:50   Challenges in Assessing Risk Reduction following Remediation (Karl Gustavson, US 

ACE/ERDC, Contaminated Sediments Liaison to EPA) 
  
9:50-10:00 Discussion 
 
10:00-10:15  Break 
 
10:15-11:45 Breakout Groups:  Using discussion questions as a guide, groups of 10-12 participants will 

identify critical research needs, opportunities and roadblocks for the three focus areas:   
 Green and Sustainable Remediation 
 Bioavailability  
 Risk Reduction 

Groups will also use this time to organize discussion points and prioritize issues for report 
back to whole group. 

 
11:45-12:30 Lunch Break (on own) 
 
12:30-2:00 Report Back:  Leaders report back from previous discussion, group identifies most critical 

gaps of knowledge and next steps. 
 
2:00  Adjourn 



 

 

                                                                 

SRP Research Translation/Outreach Annual Meeting Agenda    
 

Emerging Issues, Emerging Progress 
Thursday, 5 November 2009 

NYC Marriott Marquis Hotel, Odets Room 

 

8:00 am – 8:15 am  Continental Breakfast 

8:25 am – 8:30 am   Welcome  Meredith Golden  SRP RTC, Columbia University 
                    Joseph Graziano  SRP, Columbia University 
                    Beth Anderson  NIEHS SRP 

8:30 am – 9:45 am   Session 1  Government Superfund Priorities and Needs 

a. 
b. Randall S.  Wentsel  US EPA/ORD, Lan

Session Chair: Beth Anderson  NIEHS SRP 
d Research Program 

Sally Perreault Darney  US EPA/ORD, Human Health Research 

O) 

9:45 am – 11:00 am  
    (NC July Workshop Follow‐up) 

 

ience Policy (OSP) Regional Science 

Program 

RO) 

11:00 am ‐ 11:15 am

11:15 am ‐ 12:30 pm

a. Session Chair: Lindell Ormsbee  SRP RTC, University of Kentucky 
Laurie Rardin  SRP RTC, Dartmouth College 

a 
d. Suzanne Wells  US EPA OSRTI, Community Involvement and Program 

r Environmental Research  

c. Program  
d. Steve Jones  ATSDR, Division of Regional Operations (DR

Session 2  Fostering Active Partnerships among SRPs, EPA and ATSDR 
              

a. Session Chair:  Kathleen Gray  SRP RTC, UNC‐Chapel Hill
b. Jayne Michaud  US EPA OSWER OSRTI, Science Policy Branch 
c. Ron Landy  US EPA ORD, Office of Sc

d. Deborah Burgin  ATSDR, Division of Regional Operations (D
e. Maureen Avakian  MDB, Inc   

   Break 

   Session 3  Innovative Approaches for Outreach 

b. 
c. David Osterberg  SRP RTC, University of Iow

Initiatives Branch 

e. Nigel Fields  US EPA ORD, National Center fo



 

 

                                                                 

12:30 pm ‐ 1:45 pm ercoming impediments, 

b. Dan Walsh  NYC Mayor's Office of Operations, Environmental Remediation 

ivision of Regional Operations (DRO) 
Monica Ramirez    of Arizona 

1:45 pm   

2:00pm    

 

                                                                 

   Session 4  SF Site Remediation: Regional priorities, ov
                   using SRP science 

a. Session Chair: Steve Chillrud  SRP RTC, Columbia University 

c. Marian Olsen  US EPA Region 2 
d. Steve Jones  ATSDR, D
e. SRP RTC, University

Summary and Farewells 

Adjourn 

 

 

 

 

 

 

 

 

 

  



 

 

 
 Speakers’ Bios & Abstracts 



 

 
Invited Speakers’ Biographical Notes and Selected Abstracts 

 
 
Dr. Joseph H. Graziano, PhD has been a faculty member at the College of Physicians & Surgeons of 
Columbia University since 1979, and was Chairman of the Department of Environmental Health Sciences 
at the Mailman School of Public Health from 1991-2002, when he became Associate Dean for Research.  
Prior to that, he served on the faculties of The Rockefeller University and Cornell University Medical 
College.  He was the founding director of Columbia University’s NIEHS Center for Environmental Health 
in Northern Manhattan.  He is widely known as an expert on childhood lead poisoning, and his laboratory 
developed the drug (Succimer) that is now widely used to treat this condition. In addition, from 1983-
1998, he was the principal investigator of a 15-year NIEHS-funded prospective study of childhood lead 
poisoning, carried out in the mining town of Kosovska Mitrovica, in the former Yugoslavia (now Serbia).  
In 2000, Dr. Graziano became the founding director of the Columbia University Superfund Basic 
Research Program (SBRP), entitled AHealth Effects and Geochemistry of Arsenic and Lead.@  The 
Columbia SBRP involves faculty from four schools of Columbia University, and includes geochemistry, 
hydrology and remediation research at four U.S. Superfund sites, as well as studies of arsenic 
metabolism and toxicity in families exposed to naturally occurring high concentrations of arsenic in 
drinking water in Bangladesh. His most recent research has discovered that both arsenic and manganese 
exposures are associated with cognitive deficits in children.  As Director of the Trace Metals Laboratory, 
he has also contributed to the recent findings from Bangladesh that folic acid facilitates arsenic 
methylation and elimination, leading to a decline in blood arsenic concentration.  He is currently a 
member of the NIEHS Council, and a member of the NIH Council of Councils. 
 
 
Dr. Linda P. Fried, MD, MPH, is Dean, DeLamar Professor of Public Health, and Professor of 
Epidemiology at the Columbia University Mailman School of Public Health.  She is also Professor of 
Medicine at Columbia’s College of Physicians & Surgeons. Dr. Fried is a leader in the fields of 
epidemiology and geriatrics and an internationally renowned scientist who has dedicated her career to the 
science of healthy aging and creating the basis for a transition to an aging world that benefits all ages.  
She is the co-founder of Experience Corps, a community-based senior volunteer program that deploys 
the social capital of an aging society to improve the academic success of children in elementary schools 
while simultaneously promoting the health of the older volunteers.  Dr. Fried is the recipient of numerous 
awards, including the American Federation for Aging Research’s Irving Wright Award, and the American 
Geriatrics Society Henderson Award. She was named a “Living Legend in Medicine” by the U.S. 
Congress and one of the Top 100 Women in Maryland. Dr. Fried is an elected member of the National 
Academy of Sciences’ Institute of Medicine, has a Merit Award from the National Institute on Aging, and is 
a member of the World Economic Forum’s Council on the Challenges of an Aging World. 
 
 
 
Dr. William A. Suk, PhD, MPH is Director, Center for Risk and Integrated Sciences and Director, 
Superfund Research Program, National Institute of Environmental Health Sciences (NIEHS), National 
Institutes of Health (NIH).  He has served in a number of leadership positions at NIEHS. A primary aspect 
of these positions is the assessment of current biomedical research and its potential applications in 
determining adverse effects on human health resulting from exposure to deleterious environmental 
agents. Dr. Suk has worked extensively with the biomedical scientific research communities, a 
comprehensive knowledge of public health policy, and an in-depth understanding of technology and 
information translation, nationally and internationally.  
 



 

Dr. Suk has served since its inception, as Director of the NIEHS Superfund Hazardous Substances Basic 
Research and Training Program [Superfund Research Program], a program established by Congress as 
part of the reauthorization of Superfund in 1986. A unique Program fostering interdisciplinary research 
approaches to address the problems associated with potentially hazardous environmental exposures. 
This Program, which presently has an annual budget of over $50 million, has advanced the science of 
identifying, assessing, evaluating and remediating hazardous substances, and in so doing, it has 
enhanced the infrastructure of the environmental health sciences.   
 
Dr. Suk is a member of a number of organizations and committees, including, member, roundtable on 
Environmental Health Sciences, Research, and Medicine of the Institute of Medicine of the National 
Academy of Sciences; member, International Advisory Board of the Chulabhorn Research Institute, 
Bangkok, Thailand; co-chaired the World Health Organization Consultation on Scientific Principles and 
Methodologies for Assessing Health Risks in Children Associated with Chemical Exposures. Dr. Suk has 
been a member of a number of trans-NIH committees and consortia, most notably the Bioengineering 
Consortium which is established within the Office of the Director, NIH, to promote and develop the 
bioengineering activities at NIH.  Dr. Suk has assisted in the conceptualization and implementation of 
research and training programs in exposure biology and in understanding gene-environment interactions.     
Dr. Suk received his Ph.D. in microbiology from the George Washington University Medical School, and 
his Masters in Public Health in health policy from the University of North Carolina at Chapel Hill.  He is a 
member of a number of scientific societies, and has been a National Science Foundation fellow.  Dr. Suk 
has honored at the NIH for his efforts, was privileged with receiving the Roy E. Albert Memorial Award for 
Translational Research in Environmental Health from the University of Cincinnati, and recently, the Child 
Health Advocacy Award from the Children’s Environmental Health Network, and the John P. Wyatt 
Lecture Award in Environmental Health and Disease from the University of Kentucky. Dr. Suk is a Fellow 
of the Collegium Ramazzini, the international society of scholars in environmental and occupational 
health.  
 
 
 
Dr. Steven Kleeberger, PhD received his A.B. degree in zoology from Miami University and a Ph.D. in 
ecology from Kent State University in 1982.  He did his postdoctoral research at Johns Hopkins University 
and became a full Professor at Hopkins in 2000. He was recruited to NIEHS as Chief of the Laboratory of 
Respiratory Biology in 2001. Currently, he holds several Adjunct Professorships including Duke University 
School of Medicine and the University of North Carolina at Chapel Hill Schools of Medicine and Public 
Health.  He also directs the Environmental Genetics research group and the Director’s Challenge 
program in Mechanisms of Susceptibility to Oxidant-stress Induced Disease at NIEHS.  He is currently the 
Acting Deputy Director of NIEHS. 
 
The overall goal of his research has been to utilize positional cloning approaches in inbred mice to 
identify candidate genes that determine susceptibility to environmental lung disease. His lab has 
developed a number of models of genetic predisposition to inhaled agents including acid-coated particles 
nitrogen dioxide, ozone, and hyperoxia. The work has led to the identification of significant susceptibility 
quantitative trait loci (QTLs), and functional characterization of candidate genes for susceptibility to lung 
injury induced by environmental pollutants. His laboratory is also focused on gene-environment 
interaction and the pathogenesis of disease in human populations. His lab is participating in genetic 
analysis of acute respiratory distress syndrome (ARDS), asthma pathogenesis, and susceptibility to coal 
workers pneumoconiosis.  His lab is also directing investigation of the role of innate immunity and 
antioxidant genes in determination of susceptibility to RSV infection and chronic lung disease in infants.  



 

Dr. Kleeberger has been president of the Inhalation Specialty Section of the Society of Toxicology, and 
serves on multiple study sections at the National Institutes of Health, international advisory committees on 
genetic susceptibility for the World Health Organization (WHO) and US Environmental Protection Agency 
(US EPA), and Clean Air Scientific Advisory Committee (CASAC) Review Panels.   

 
He has authored over 130 peer-reviewed manuscripts and two dozen book chapters.  He is a reviewer for 
over 20 journals, and he has held a number of editorial positions. He has given over 100 lectures 
nationally and internationally. He has also served or currently serves on multiple study sections and 
international advisory committees on genetic susceptibility to environmental exposures. 
 
 
 
Dr. James Webster, PhD is employed by the United States Environmental Protection Agency (EPA) and 
has over twelve years of experience with the Agency. Currently he is the Chief of the Removal 
Management and Oil Section in the Superfund Emergency Response and Removal Branch of EPA 
Region 4. Previously, he served as an On-Scene Coordinator (OSC) with EPA Region 4 and was 
responsible for responding to incidents involving the release of hazardous substances, discharges of oil, 
and natural and man-made disasters, throughout the southeastern United States. He has a Bachelors 
degree in geology and a Masters degree in geography from Western Kentucky University, and a Ph.D. in 
geography form the University of Georgia. 
 

 
ABSTRACT 

 
The Tennessee Coal Fly Ash Disaster 
Kingston, Roane County, Tennessee 

James W. Webster, Ph.D. 
Emergency Response and Removal Branch, U.S. EPA, Region 4 

 
Fly ash is a byproduct of the coal-fired, power industry. Though primarily silica, the material contains 
hazardous substances including arsenic, lead, mercury and selenium. In December, 2008, an estimated 
5.4 million cubic yards of ash was released from an impoundment at the Tennessee Valley Authority 
(TVA) power plant in Kingston, Tennessee. The material choked the adjacent Emory River, damaged 
homes and roadways, disrupted power, and necessitated evacuation of nearby residents. EPA, TVA, and, 
state, and local agencies responded. Subsequently, EPA and TVA entered into an Administrative Order 
to facilitate continuation of cleanup operations under EPA oversight and in concert with an Order issued 
by the Tennessee Department of Environment and Conservation (TDEC). A critical, near-term objective, 
being addressed under a time-critical removal action, is to dredge approximately three million cubic yards 
of ash from the Emory River. Under EPA oversight, TVA has removed more than 1.5 million cubic yards 
of ash from the river and has shortened the schedule for completion of the operation from about four 
years to less than one year. A multi-media, environmental monitoring program has been instituted to 
monitor and evaluate the potential immediate and long-term health threats and environmental impacts of 
the spill.  Finished (treated) river water being supplied to area residents by municipal treatment plants has 
consistently met drinking water standards. To date, samples taken from private water wells have met 
drinking water standards. Air monitoring data demonstrate that occupational exposure limits and National 
Ambient Air Quality Standards are consistently being met. Data suggest no pre-existing or current 
selenium issues exist in the river, and an EPA Science Advisory Panel was formed and a TDEC-lead 
sampling program has been instituted to monitor and evaluate possible impacts from selenium.  
Approximately 2.4 million cubic yards of ash released to areas outside the Emory River proper, and a 



 

comprehensive human health and ecological risk assessment will be addressed through an Engineering 
Evaluation / Coast Analysis (EE/CA) as part of a non-time critical removal action.  
 
 
 
Dr. David E. Williams, PhD is Professor of Environmental and Molecular Toxicology at Oregon State 
University, a Senior Scientist in The Linus Pauling Institute, member of the OSU NIEHS Environmental 
Health Sciences Center and Director of the new SRP at OSU. 
 
Dr. Williams received his B.S. from Reed College in Portland, OR and his Ph.D. in Biochemistry and 
Biophysics at Oregon State.  Following postdoctoral training in Biochemistry and The Medical College of 
Wisconsin with Dr. Bettie Sue Masters, Dr. Williams returned to Oregon State for a tenure-track position 
and was a member, and then Director of, the NIEHS Marine and Freshwater Biomedical Sciences Center 
at OSU. 
 
Dr. Williams’ area of research is drug metabolism, carcinogenesis and cancer chemoprevention.  He 
serves as an Associate Editor for Toxicology and Applied Pharmacology and is active in SOT (currently 
Carcinogenesis SS VP), ASPET, AACR and ISSX. 
 
He has served ad hoc on a number of NIH review committees and as a permanent member of AL-TX1 
(chair for 2 years) and is currently serving on XNDA.  He has authored 165 manuscripts and this year was 
selected for the OSU Alumni Distinguished Professor Award. 
 
 
Dr. Staci L. Simonich, PhD is an Associate Professor in the Department of Environmental and Molecular 
Toxicology and Department of Chemistry at Oregon State University.  Her laboratory’s current research 
focuses on understanding the trans-Pacific and regional transport of polycyclic aromatic hydrocarbons 
(PAHs).  Her research program seeks to understand the relative impact of current and historical Asian 
and North American source emissions on human health. She received the Society of Environmental 
Toxicology and Chemistry/Roy F. Weston Environmental Chemistry Award in 2001 and the NSF Career 
Award in 2003.  Her research has been published in Science, Nature, Environmental Science & 
Technology, Environmental Toxicology and Chemistry, and the Journal of Geophysical Research.  She is 
currently a member of the National Academies’ Committee on “The Significance of International Transport 
of Air Pollutants.” 
 

 
ABSTRACT 

 
PAHs in High Exposed Populations:  Atmospheric Studies from China to the U.S. West Coast 

before, during and after the Beijing Olympics 
Staci L. Simonich, Ph.D. 

Associate Professor, Department of Environmental and Molecular Toxicology & Department of Chemistry 
Oregon State University 

 
The emissions of polycyclic aromatic hydrocarbons (PAHs) have been increasing in parts of Asia due to 
increased combustion and China is now the world’s largest emitter of PAHs.1,2 Size fractionated 
particulate matter (PM) samples (including PM2.5 and PM10) were collected in Beijing for a 2 week period 
prior to the Olympics, during the 2 week period of the Olympics, and for a 4 week period following the 
2008 Olympics, during both source control and non-source control periods.3 Meteorological parameters 
accounted for more of the total variation in PM10 concentration than source control measures. The PM10 



 

concentrations in Beijing exceeded the Atlanta, Sydney and Athens Olympic Games and the Beijing PM2.5 
and PM10 concentrations exceeded the WHO 24-hour guideline 100% and 81% of the time, respectively.   
In addition, using a series of remote sites in the Pacific Northwestern U.S. at different elevations, we 
traced the episodic trans-Pacific atmospheric transport of PAHs from Asia to the U.S. west coast. 4, 5  
PAH emissions in Asia are expected to continue to increase due to increased fuel consumption and 
biomass burning.6 
 

(1) Zhang, Y. X.; Tao, S. Atmos Environ 2009, 43, 812-819. 
(2) Primbs, T.; Simonich, S.; Schmedding, D.; Wilson, G.; Jaffe, D.; Takami, A.; Kato, S.; 
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(3) Wang, W. T.; Primbs, T.; Tao, S.; Simonich, S. L. M. Environ Sci Technol 2009, 43, 5314-

5320. 
(4) Primbs, T.; Piekarz, A.; Wilson, G.; Schmedding, D.; Higginbotham, C.; Field, J.; 

Simonich, S. M. Environ Sci Technol 2008, 42, 6385-6391. 
(5) Genualdi, S. A.; Killin, R. K.; Woods, J.; Wilson, G.; Schmedding, D.; Simonich, S. L. M. 

Environ Sci Technol 2009, 43, 1061-1066. 
(6) Simonich, S. L.; Jaffe, D. "Persistent Organic Pollutants" in Global Sources of Local 

Pollution:  An Assessment of Long-Range Transport of Key Air Pollutants to and from the 
United States; The National Academies Press: Washington DC, 2009. 

 
 
Dr. Jean C. Pfau, Ph.D. is an Assistant Professor of Immunotoxicology at Idaho State University in the 
Department of Biological Sciences. She received her Ph.D. in Microbiology/Biochemistry from the 
University of Montana in 1998, and had two post-doctoral training experiences: At the International Heart 
Institute of Montana she studied cardiovascular tissue engineering, and in the Center for Environmental 
Health Sciences at the University of Montana she had an NRSA Post-Doctoral Fellowship in silica 
immunotoxicology. She was a Research Assistant Professor at the University of Montana, Department of 
Biomedical and Pharmaceutical Sciences from 2002-2006, when she received her tenure track 
appointment. At UM, she taught a wide variety of courses, from Medical Microbiology, to Immunology, to 
advanced toxicology courses at the graduate level. In 2008, Dr. Pfau moved to Pocatello ID and was 
hired as an Assistant Professor, where she teaches Anatomy and Physiology in the pre-professional 
program, is a member of the ISU Biomedical Research Institute, and runs an active research laboratory 
focusing on asbestos immunotoxicology. In addition to her teaching and research, Dr. Pfau has served as 
the Director of the Flow Cytometry Core Facility at both UM (2002-2008) and ISU (2009-current). Her 
area of interest is in the mechanisms whereby environmental factors, particularly inhaled silicates, impact 
the development of systemic autoimmunity. Her work with asbestos has been funded through 
CDC/ATSDR, the WWAMI Institute for Translational Research, and the National Institute for 
Environmental Health Sciences. She has also received funding through NCRR COBRE grants at UM and 
a Faculty Research Award at ISU. She has over 20 peer-reviewed publications and two book chapters.  
 

 
ABSTRACT 

 
Environmental Exposures and Autoimmunity: Libby Montana’s Asbestos 

Jean C. Pfau, Department of Biological Sciences, Idaho State University, Pocatello ID 
 
Throughout most of the 20th century, one of the largest and most productive vermiculite mines was 
located just outside of Libby Montana. In the 1990’s it became obvious that the asbestos contamination of 
the ore was such that asbestos-associated pathologies were becoming a major public health crisis for the 
miners and their families. One of the concerns raised by the community was autoimmune disease. 
Although an epidemiologic association between silica exposure and systemic autoimmunity is widely 



 

accepted, asbestos is usually thought of in the context of lung fibrosis and cancer. Nevertheless, reports 
of antinuclear antibodies (ANA) following asbestos exposure have occurred since the 1960’s. Therefore, 
a thorough assessment of the epidemiology of the Libby MT asbestos exposures logically included an 
evaluation of indices of systemic autoimmunity. In 2005, we reported elevated levels and frequency of 
ANA in the Libby population compared to a control population. Since that time, we have attempted to 
identify specific autoantigen targets for the antibodies and to characterize the pathology, if any, that was 
occurring. We found an elevated risk for systemic autoimmune disease such as rheumatoid arthritis, 
systemic lupus and scleroderma. We have also developed a mouse model with which we can begin to 
unravel the mechanistic puzzles connecting asbestos exposure with immune dysfunction. These 
experiments have revealed a pattern of autoantibodies suggestive of a lupus-like disease that may be 
unique to asbestos or at least the Libby amphibole. We are also examining the role of specific lymphocyte 
subpopulations, and the possibility that the autoantibodies may contribute to the lung diseases associated 
with asbestos. Not only are these studies critical to understanding Libby, but they provide a deeper 
understanding of the etiology of systemic autoimmunity and its contribution to pathologies not previously 
considered autoimmune. 
 
 
 
Dr. Stephen Safe is PI of the Texas A&M SRP and a faculty member in the College of Veterinary 
Medicine and Texas A&M Health Science Center.  
 

 
ABSTRACT 

 
RESEARCH CAREER OF THE LATE K.C. DONNELLY 

Stephen Safe1 and Tommy McDonald2 

1Department of Veterinary Physiology and Pharmacology, Texas A&M University and Institute for 
Biosciences and Technology  

2 School of Rural Public Health, Texas A&M Health Science Center 
 
Dr. K.C. Donnelly, Associate Director of the Texas A&M University SBRP, passed away on July 1st, 2009 
after a long battle with esophageal cancer. K.C. (real name Kirby Cornwell) was a Superfund fixture and a 
crucial link between the NIEHS-sponsored programs and the US Environmental Protection Agency. In 
1974 KC graduated from Texas A&M University (TAMU) and accepted a position as a technician with Kirk 
W. Brown, a nationally-recognized soil scientist who introduced KC to his first scientific loves, namely 
highly contaminated Superfund sites and the chemical mixtures contained therein. Kirk was PI on a 
project in the first successful TAMU SBRP in 1989 and KC was the major driver of this project and his 
love of mixtures became a major research theme of the program. KC’s participation in the TAMU - SBRP 
was a key element in expansion of his scientific career which led to (a) completion of his PhD in 1989 
while participating in the SBRP; (b) appointment (in 1989) to a faculty position in the Department of 
Veterinary Anatomy and Public Health with his major function to help manage the TAMU-SBRP and (c) 
appointment in 2002 as Head, Department of Environmental and Occupational Health in the School of 
Rural Public Health, Texas A&M Health Science Center. The progression of KC’s scientific career from a 
technician in the Department of Soil and Crop Sciences to a Department Head was primarily due to his 
involvement in the SBRP and his growing interest and concern for people and public health issues. This 
presentation will outline some highlights of KC’s scientific accomplishments, his lasting impact on 
colleagues, friends and family and hopefully indicate why we miss him so much. 
 
 
Dr. Timothy Bestor, PhD was raised in Cocoa Beach, Florida. Prior to arriving at Columbia University, 
he was a postdoctoral fellow at MIT in Cambridge, Massachusetts, and an Assistant and Associate 



 

Professor at Harvard Medical School.  He is currently Professor of Genetics and Development at the 
College of Physicians and Surgeons of Columbia University in New York City.  His interests are focused 
on the mechanisms that underlie non-Mendelian inheritance and the roles of genomic methylation 
patterns in transposon silencing and genomic imprinting.   
 

 
ABSTRACT 

 
Epigenetic Effects on Mammalian Gene Expression. 

Timothy Bestor, PhD, Columbia University. 
 
The structure and function of the mammalian genome is dependent on patterns of methylated cytosine 
residues at CpG dinucleotides.  Genomic methylation patterns are transmitted by mitotic inheritance 
during S phase, and cytosine methylation underlies biological phenomena such as genomic imprinting, X 
chromosome inactivation in females, and the transcriptional silencing of retrotransposons that make up 
one-half of the human genome.  Abnormalities of genomic methylation patterns cause a diverse range of 
human diseases, and have been implicated in human cancer.  I will discuss the mechanisms that 
establish and maintain genomic methylation patterns and will identify stages where abnormalities might 
arise. 
 
 
Dr. Max Costa, PhD began his career at the University of Connecticut Medical School as an Assistant 
Professor of Laboratory Medicine. As a tenure track faculty member, Dr. Costa set up his laboratory, 
obtained NIH funding for the lab and taught medical and graduate students. In 1979, he moved to Texas 
A&M University Medical School in College Station where he obtained a position as an Assistant Professor 
of Pharmacology and established his laboratory.  Dr. Costa taught approximately 1/3 of the pharmacology 
course to second year medical students. The following year Dr. Costa moved to the University of Texas 
Medical School at Houston where he was an Assistant, then an Associate Professor with tenure and 
finally promoted to Professor with tenure in 1985. At the University of Texas Medical School at Houston, 
Dr. Costa served on the IACUC committee and various search committees for faculty recruitment in the 
Pharmacology Department. He ran the second year pharmacology course for medical students and 
mentored many graduate students. In 1986 Dr. Costa moved to NYU School of Medicine to become 
Professor and Deputy Director of the Department of Environmental Medicine and Professor of 
Pharmacology. In 1993 he was appointed Professor and Chairman of the Department of Environmental 
Medicine and Director of the Nelson Institute of Environmental Medicine.  At NYU, Dr. Costa became the 
PI of an NCI funded Basic Science Cancer Center, which was eventually merged with the Kaplan Cancer 
Center, and he served as Deputy Director of the combined Cancer Center for a number of years.  Dr. 
Costa has also been the PI of a Superfund Basic Research Program for a number of years. The 
Superfund program was refunded in August of 2009. 
 
Dr. Costa has been a member of the IARC committee in the preparation of a criteria document for nickel 
and chromium, and of the U.S. EPA committee for the preparation of the lead criteria document.  He has 
also reviewed numerous criteria documents for the U.S. EPA, IARC, and Agency for Toxic Substance and 
Disease Registry.  Dr. Costa has received a number of awards including the Kenneth Morgareidge Award 
for significant contributions to the field of toxicology, the Young Environmental Scientist Award from 
NIEHS, and the Burroughs Wellcome Visiting Professor in the Basic Sciences and Distinguished Scientist 
Speaker.  He served on the NIH Toxicology Study Section from 1991-1995 and has served as an ad hoc 
member for the Chemical Pathology Study Section, and numerous other NIH study sections, including the 
ALTX I Study Section.  Dr. Costa chaired an NIH Study Section on Health Disparity Center grants (2003) 
and served on a study section involving a new NIH Institute on Alternative Medicine (2003). He has 
served on the U.S. EPA Scientific Peer Review Panel for the Office of Exploratory Research, Office of 



 

Research and Development for seven years and also served on the University of California Tobacco-
Related Research Study Section from 1991-1995.  Dr. Costa reviewed grants for Mutagenesis Cluster 
Review/ Program Project grants, NCI, in 2005 as well as grants for the Physiology and Pathobiology 
study section (ZRG1 F10) in 2006, for the NCRR COBRE program in 2007 and served on the Systemic 
Injury to Environmental Agents study section in 2008.  Dr. Costa served on the editorial board and the 
Board of Associate Editors of Environmental Health Perspectives.  He is currently an associate editor for 
Toxicology and Applied Pharmacology; has been an editor of the Journal of Pharmacology and 
Experimental Therapeutics (1992-1994); and currently serves on the editorial board of BioMetals, 
Biological Trace Element Research, Cell Biology and Toxicology.  He was invited to present the keynote 
address at the First Karen Wetterhahn Memorial Lecture in 1998 at MIT, and he has been invited to 
speak at numerous national and international meetings. He has been invited as a seminar speaker at 
over 80 Universities throughout the world and has made over 130 presentations at scientific meetings, 
mostly as an invited speaker.  Dr. Costa has over 300 publications in premium journals such as Science, 
MCB, JBC, Cancer Research, JCB, and PNAS. At the present time, Dr. Costa is an active researcher with 
a lab consisting of two research assistant professors, two postdocs, three graduate students, and a 
research technician.   
 

 
ABSTRACT 

 
Effect of Nickel and Hypoxia on Global- and Site-Specific Histone Modifications 

Max Costa, Xue Zhao, Haobin Chen, Hong Sun and Thomas Kluz. 
Dept of Environmental Medicine, NYU School of Medicine 

 
A549 cells and BEAS-2B  were exposed to Nickel ions and Hypoxia for 24 hours.  We observed global 
increases in both a transcriptionally silencing mark, H3K9 dimethylation, and a transcriptionally activating 
mark, H3K4 trimethylation. This effect was due to the inhibition of the oxidative Histone demethylases that 
remove these marks.  JMJD1A ( H3K9 demethylase)  was expressed in Sf9 insect cells and purified.  The 
activity of this enzyme was inhibited by Nickel ions with an IC-50% of about 25uM when Nickel ions were 
added last. However if the enzyme is exposed to Nickel ions before addition of Fe it is irreversibly 
inhibited. We have also studied Nickel ion inhibition of ABH2 and ABH3 which are the human 
homologues of  the Alk B DNA repair enzymes. The recombinant enzymes are inhibited by Nickel with an 
IC-50 of about 25uM.  XAS studies with these enzymes demonstrate that Nickel ions bind in place of Fe 
in the active site of the enzymes using the same ligands that bind Fe. The JARID-1 family of histone 
demethylases demethylate H3K4 trimethylation and these enzymes are also targets for Nickel ions and 
hypoxia.  Using Chip-Seq, we have mapped the over 9000 promoters which exhibit an increase in H3K4 
trimethylation following exposure of A549 cells to Nickel ions for 24 hours. BEAS-2B cells were 
transformed to anchorage independent growth by exposure to Nickel ions.  SPRLY-2 was among a 
number of genes that were persistently downregulated when BEAS-2B cells were exposed to Nickel ions.  
Nickel transformed BEAS-2B cells had a lowered expression of SPRLY-2 because if the inhibition of 
JMJD1A which activates the SPRLY-2 promoter.  Forced expression of SPRL-2 prevented Nickel ions 
from transforming BEAS-2B cells.  (Supported by P42ES010344) 
 
 
 
Dr. Shuk-Mei Ho, PhD is the Chair and Jacob G. Schmidlapp Professor of the Department of 
Environmental Health, Director of the Center for Environmental Genetics, and Co-Leader of the Hormone 
and Cancer Program in the Cincinnati Cancer Consortium at the University of Cincinnati, College of 
Medicine.  She has served as the Scientific Counsel Member of the National Toxicology Program, 
President-Elect of the Society of Basic Urological Research, and is an Integration Panel Member of the 
Department of Defense Prostate Cancer Program. Dr. Ho has published over 156 scientific articles in 



 

peer-reviewed journals. Her current and past research projects have been continuously funded by the 
National Science Foundation, National Institutes of Health, American Cancer Society, the Department of 
Defense, and a number of private foundations. 
 
Dr. Ho’s current research extends to developmental bases of disease susceptibility by applying 
epigenetics to epidemiological studies, addressing two of the important challenges of research in 
environmental exposure and human health - multiple exposures at various developmental stages and the 
trans-generational effects of exposure. 
 
 

ABSTRACT 
 

Application of Epigenetic Markers in Environmental Epidemiology 
Shuk-mei Ho, Department of Environmental Health, University of Cincinnati Medical Center 

 
Evidence is mounting that early-life exposure to environmental pollutants including those present in 
superfund sites contributes to adverse disease outcomes in later life. The theory of developmental origin 
of disease stems from epidemiological studies demonstrating low birth weight as a risk factor of coronary 
heart disease, type II diabetes, osteoporosis, behavioral disorders, and other complex childhood, 
adolescent and adult diseases. Examples in population-research include gestational exposure to 
diethylstilbestrol and the development of reproductive abnormalities in affected individuals and the long-
term behavioral impacts observed in children exposed to lead. Although many theories have been 
proposed to explain the early origin of human disease, the epigenetic theory is rapidly gaining ground as 
a mechanism underlying the phenomenon. It argues that adverse developmental conditions or specific 
environmental factors alter pathways of organ differentiation via epigenetic modifications of the genome. 
These epigenetic marks or “memories” can have long lasting effects on gene expression and functional 
capacity of the affected organs. Conjointly, the resulting molecular, biochemical and physiological 
changes brought about by an altered epigenome(s) change disease susceptibility and outcomes in 
individuals as well as in populations within a relatively short evolutionary time that cannot be explained by 
the Darwinian evolutionary time-line. In this presentation, through the use of relevant animal models and 
human specimens, we further advance the concept that specific early-life epigenetic memories interact 
with life-span events to bring out different epigenomes. Signature genes in these epigenomes can be 
developed into quantitative epigenetic biomarkers for epidemiological studies of environmentally related 
disorders. We will present our recent findings on epigenetic markers of bisphenol A, polyaromatic 
hydrocarbons, and lead for adult and childhood diseases. The opportunities and challenges of the 
emerging field of epigenetic epidemiology will be discussed. Future directions for this line of investigation 
are expected to produce better surveillance and countermeasures for disease prevention. Efforts in 
understanding the multidimensional nature of how epigenetics links environmental exposure to 
phenotypic changes will have significant impacts on public health and Superfund Site research priorities. 
 (Research supported in part by NIH grants ES006096, ES015584, ES013071, & ES015905.) 
 
 
 
Dr. Edward D. Levin, PhD is a Professor of Psychiatry and Behavioral Sciences at Duke University 
Medical Center. He has appointments in the Departments of Psychiatry, Pharmacology and Psychology 
and the Nicholas School of the Environment at Duke University. He is a project P.I. investigator in the 
Duke University Superfund Basic Research Center. He earned his Ph.D. in Environmental Toxicology in 
1984 at the University of Wisconsin. He was an NIH-sponsored Post-doctoral fellow in 
Psychopharmacology at the Psychology Department at University of California at Los Angeles and was a 
visiting scientist at Uppsala University in Sweden. Since 1989 he has conducted research and taught at 
Duke University. Dr. Levin’s research interests concern developmental neurobehavioral toxicology of 



 

pesticides and metals in rats, mice and zebrafish. He has published over 280 articles during 25 years of 
research. He is particularly concerned with toxicant effects on neurobehavioral function including learning, 
memory, attention, emotional function and sensorimotor modulation. His research is directed not only at 
determining the nature and threshold of toxicant dose causing impairment, but also the functional 
mechanisms of the toxicant-induced dysfunction and the therapeutic treatments to counteract the 
damage. 

 
ABSTRACT 

 
Rodent and Zebrafish Models to Investigate Mechanisms of Neurotoxicity 

Edward D. Levin, Ph.D. 
Department of Psychiatry and Behavioral Sciences, Duke University Superfund Center, Duke University, 

Durham, NC 
 
Rodents have been the classic model for neurobehavioral toxicology for many decades.  Rat and mouse 
studies have provided crucial information on behavioral dysfunction caused by a variety of toxicants from 
elements such as lead to polyaromatic hydrocarbons.  However, given the tens of thousands of 
anthropogenic compounds in the environment about which we know little, models must be developed to 
more economically and rapidly provide information concerning toxicity. Aquatic models can provide 
economic and more rapid model to cover the middle ground between in vitro and mammalian models, 
providing functional as well as mechanistic neurotoxicity information. Zebrafish provide an excellent 
model for developmental neurobehavioral toxicology.  They have been very well studied in molecular and 
cellular research of developmental biology.  To be useful for neurobehavioral toxicity studies sensitive, 
reliable, efficient and valid behavioral tests must be developed. We have devised a set of behavioral tests 
to assess learning, memory sensorimotor reactivity and stress response.  In studies of the persisting 
effects of developmental exposure to low doses of the organophosphate pesticides we have found that 
chlorpyrifos causes persistent learning and memory impairments and enhanced motor reactivity to tactile 
startle. This may be related to the persisting chlorpyrifos induced changes in dopamine a key 
neurotransmitter for these functions.  These findings are analogous to those found in parallel studies with 
rats. Zebrafish models can usefully complement mammalian investigations by providing a higher 
throughput front-end to the investigatory sequence to triage the chemicals for further testing.  In addition, 
molecular tools and reporter techniques for continuous visualization of the developmental process can 
help determine mechanisms of toxicity.  The development of a neurobehavioral test battery for zebrafish 
will bring these advantages to bear for functional neurotoxicity. (Supported by the Duke University 
Superfund Basic Research Center ES010356.) 
 
 
Dr. Ivan Rusyn received his M.D. (with honors) from Ukrainian State Medical University in Kiev in 1994, 
and his Ph.D. in Toxicology from UNC-Chapel Hill in 2000. He trained at the University of Dusseldorf in 
Germany (1995-1996), UNC-Chapel Hill (2000-2001), and MIT (2001-2002). He has nearly 15 years of 
experience in studies on health effects of environmental agents that resulted in more than 80 peer-
reviewed publications.  
 
He has been a recipient of a number of awards that include: Young Investigator Award, Oxygen Society 
(1998, 1999, and 2001); Young Investigator Award, Society for Free Radical Research International 
(2000), AACR - Bristol Myers Squibb Oncology Young Investigator Scholar Award (2000), Carl C. Smith 
Mechanisms Specialty Section Award, Society of Toxicology (2000); Visiting Professor of Surgery, 
Yamanashi Medical University, Japan (2000); and Achievement Award, Society of Toxicology (2008).  
 
He is an Associate Professor and Director of the Laboratory of Environmental Genomics in the 
Department of Environmental Sciences & Engineering, Associate Director of the Curriculum in 



 

Toxicology, and Director of the Carolina center for Computational Toxicology at UNC-Chapel Hill. He is 
also a member of the Lineberger Comprehensive Cancer Center, Center for Environmental Health and 
Susceptibility, Bowles Center for Alcohol Studies, and the Carolina Center for Genome Sciences at UNC. 
Dr. Rusyn served on a number of working groups and committees convened by the National Research 
Council and the WHO.  
 
Dr. Rusyn's laboratory has an active research portfolio funded by the National Institutes of Health and the 
US EPA with a focus on the mechanisms of action of environmental toxicants and the genetic 
determinants of the susceptibility to toxicant-induced injury.  
 

 
ABSTRACT 

 
Probing Mechanisms of Inter-Individual Susceptibility to Environmental Agents with Population-

Based Experimental Approaches 
Ivan Rusyn, MD, PhD 

Associate Professor of Environmental Science and Engineering, University of North Carolina 
 
Our research under the auspices of the Superfund Basic Research Program has established that the 
genetic makeup of the host plays a key role in the metabolism and biological effects of trichloroethylene in 
mouse liver. Genetic polymorphisms have a profound effect on differences between individuals who may 
have developed disease after exposure to environmental agents, yet these factors are not being fully 
considered in risk assessment. Indeed, the need to account for differences among humans in cancer 
susceptibility other than from possible early-life susceptibility is becoming ever more evident to both the 
scientific community and the regulatory agencies. Our work is focused on addressing the hypothesis that 
apparent species- and organ-specific metabolism and toxicity of trichloroethylene are genetically 
controlled and that the mechanisms of susceptibility can be successfully elucidated using a panel of 
inbred mice. We elucidate genetic determinants of inter-individual differences in trichloroethylene 
metabolism in blood and tissues from a large panel of genetically diverse inbred mouse strains. This 
research serves as a crucial step for understanding the potential for trichloroethylene -induced adverse 
health effects in a heterogeneous human population. We also build population-wide pharmacokinetic 
models for trichloroethylene metabolism, which allow for estimation of the degree of inter-individual 
variability in metabolism from the genetics point of view by using the time-course data obtained on the 
genetically-diverse animals. Collectively, this work is timely in proposing a paradigm that will not only offer 
valuable insights into the molecular basis for genetically-determined variability in response to 
trichloroethylene and develops PBPK and statistical models, but also provides necessary science-based 
underpinnings and tools for the new paradigms necessary to improve risk assessment. 
 
 
 
Dr. Norbert Kaminski, PhD is a professor in the Department of Pharmacology and Toxicology and is the 
director of the Center for Integrative Toxicology, at Michigan State University.  He holds joint appointment 
in the College of Human Medicine and Veterinary Medicine at Michigan State University.  Dr. Kaminski 
joined the Michigan State faculty in 1993.  He was also affiliated with the Medical College of Virginia in 
their Department of Pharmacology and Toxicology from 1985-1999.  He received his B.A. in Chemistry in 
1978 from Loyola University in Chicago, Illinois, and his M.S. in Toxicology in 1981 and Ph.D. in 
Toxicology and Physiology in 1985 from North Carolina State University in Raleigh, North Carolina. Dr. 
Kaminski has served on a number of advisory panels including National Academy of Science/IOM Review 
of the Health Effects in Vietnam Veterans of Exposure to Herbicides, 1992-1994; US EPA Science 
Advisor Board-Dioxin Reassessment Review, 1995; and National Academy of Sciences IOM Study on the 
Assessment of the Health Implications of Exposure to Dioxins 2004-2006.  Dr. Kaminski has also served 



 

on a number of peer review panels including US EPA Science Review Panel for Health Research, 1990-
92 and NIH ALTX-4 Study Section as a regular member from 1998-03; as an ad hoc member for NIDA, 
NIEHS, NIOSH, Wellcome Trust, and as Chair of an American Chemistry Council Peer Review Panel in 
2001. Dr. Kaminski is presently an Associate Editor for the Journal of Pharmacology and Experimental 
Therapeutics and is a founding member of the Editorial Board for Nonlinearity in Biology, Toxicology and 
Medicine and on the editorial board for the journals Toxicology and Journal of Immunotoxicology.  Dr. 
Kaminski served as Treasurer for the Society of Toxicology from 2005-2007.  Dr. Kaminski presently 
serves as a member of Council as well as the Chair of the Membership Committee for the Society on 
NeuroImmune Pharmacology. Dr. Kaminski is on the Board of Trustee for ILSI’s (International Life 
Sciences Institute) Health and Environmental Sciences Institute as well as serves as current Secretary 
and as the Treasurer-elect. Dr. Kaminski directs the P42 SRP Program Project Grant at Michigan State 
University. 
 
 

ABSTRACT 
 

Characterizing Immunotoxicity by Dioxin and Dioxin-like Compounds in Human Peripheral B Cells 
Haitian Lu, Robert B. Crawford, and Norbert E. Kaminski 

Center for Integrative Toxicology, Department of Pharmacology & Toxicology, Michigan State University, 
East Lansing, MI 

 
Rodent models have established the B cell as a sensitive cellular target to 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD) as evidenced by suppression of the primary antibody response. However, the effects of 
TCDD on human B cells remain limited representing a major data gap. Using an in vitro IgM response 
model recently established, proliferation, activation, and differentiation of both primary mouse and human 
B cells into IgM secreting cells can be induced by cell-surface expressed human CD40L plus IL-2, IL-6, 
and IL-10, mimicking T cell-dependent humoral immune response. TCDD suppressed the CD40L-induced 
IgM response in mouse splenic B cells isolated from C57BL/6 mice in a concentration-dependent manner. 
Preliminary studies demonstrated that CD40L-induced IgM responses in human B cells isolated from a 
limited number of donors were suppressed by TCDD, although the sensitivity varied among these donors. 
Moreover, based on the limited number of donors assessed thus far, naive human B cells exhibited 
higher sensitivity to TCDD when comparing with total B cells, which is a mixed population of naive and 
memory B cells. Collectively, this series of study demonstrates that the CD40L-induced IgM antibody 
response model can be utilized to characterize environmental contaminants for their ability to alter human 
B cell effector function. (Supported by NIH P42 ES04911 and the Dow Chemical Company). 
 
 
 
Dr. Jennifer Schlezinger, PhD is an Assistant Professor of Environmental Health at the Boston 
University School of Public Health. She received her B.S. from Boston College in 1992 and her Ph.D. 
from the Massachusetts Institute of Technology and Woods Hole Oceanographic Institution Joint Program 
in Biological Oceanography in 1998. Her PhD research involved the study of the molecular mechanisms 
of PCB-induced toxicity in a marine fish model. Since coming to Boston University School of Public Health 
as a post-doctoral researcher in 1998, she has worked closely with Dr. David Sherr on immunotoxicology 
studies. Dr. Schlezinger is an active member of the Society of Toxicology. Her studies focus on 
determining the mechanisms by which environmental contaminants impair the function of the immune 
system, with particular emphasis on the effects of these contaminants on B cells developing in the bone 
marrow. Through a long-term collaboration with Dr. Sherr, she has studied the mechanisms of bone 
marrow B cell apoptosis induced by peroxisome proliferators activated receptor � (PPAR�) agonists. A 
new direction of her research is the investigation of environmental PPAR� agonist-induced bone marrow 
adipogenesis and the impact the skewing of mesenchymal stem cell differentiation on osteogenesis and 



 

B cell development. Finally, in collaboration with Dr. Thomas Webster, Dr. Schlezinger studies mixture 
interactions and investigates how mathematical models can be used to characterize and predict additive 
and synergistic interactions. 
 

 
ABSTRACT 

 
Environmental Contaminants Skew Mesenchymal Stem Cell Differentiation in Bone Marrow: 

Examining Accelerated Aging of Bone 
Jennifer J. Schlezinger 

Co-Authors: Amelia R. Haas, Susan C. Yanik, Louis C. Gerstenfeld, David H. Sherr 
 
The bone marrow is a multifunctional organ that supports bone formation as well as lymphopoiesis.  Both 
functions are compromised during aging, and the loss of function occurs concurrent with increased fat 
formation within the marrow.  A growing number of environmental contaminants, including phthalates and 
organotins, are being recognized for their ability to activate the master regulator of adipocyte 
differentiation, the peroxisome proliferator activated receptor gamma (PPAR-gamma). The pervasive use 
of plastics has lead to increasing human exposure to both of these classes of contaminants. Tributyltin 
(TBT) has been identified as a potent agonist for both PPAR (gamma) and its heterodimerization partner 
RXR (alpha).  Using Nile Red fluorescence as a quantifiable readout, we examined the structure-activity 
relationship of organotins with regard to their ability to stimulate adipocyte differentiation in bone marrow. 
TBT and triphenyltin (TPhT) potently stimulated adipocyte differentiation in the mouse bone marrow 
stromal cell line BMS2.  Surprisingly, the EC50s were similar to rosiglitazone, a classic PPAR-gamma 
agonist (TBT and TPhT: 8*10-9M, rosiglitazone: 2*10-8M). The organotins, dibutyltin, monobutyltin and 
trioctyltin, and the RXR� agonists, 9-cis-retinoic acid and bexarotene, minimally induced adipocyte 
differentiation. The PPAR-gamma antagonist T0070907 significantly reduced TBT-activated adipocyte 
differentiation, but to a lesser extent than it inhibited rosiglitazone-activated differentiation. Using primary 
mouse bone marrow cultures, we show that TBT, along with rosiglitazone and bexarotene, suppress 
osteoblast differentiation, while stimulating adipocyte differentiation. Interestingly, TBT and bexarotene 
had a more significant effect on osteoblast than adipocyte differentiation. The results suggest that human 
exposure to environmental PPAR-gamma agonists may accelerate the aging process in bone by 
prematurely stimulating adipocyte differentiation, with potentially deleterious effects on bone integrity and 
lymphopoeisis. 
 
 
 
On January 20, 2009, George Pavlou, MBA was appointed Acting Regional Administrator of Region 2 of 
the U.S. Environmental Protection Agency (EPA). Previously, he was appointed Deputy Regional 
Administrator in May, 2008. As Acting Regional Administrator, George's responsibilities are wide-ranging.  
In cooperation with state and regional authorities in New Jersey, New York, Puerto Rico, the U.S. Virgin 
Islands and seven federally recognized Indian Nations, Region 2 administers federal programs governing 
air and water pollution, industrial discharges, toxic substances, pesticides, protection of streams, lakes 
and the ocean, solid and hazardous wastes, the cleanup of chemical spills and abandoned hazardous 
waste sites, and much more. 
 
George is responsible for managing a staff of about 900 from a variety of professions – including 
engineering, hydrogeology, law, chemistry, biology, public affairs – and overseeing an annual budget of 
approximately $750 million. 
 
Prior to that, George served as the Director of the Region 2 Emergency and Remedial Response 
Division.  In that capacity, he was responsible for the development, implementation and coordination of 



 

regional activities under the Comprehensive Environmental Response, Compensation and Liability Act 
and the Superfund Amendments and Reauthorization Act.  He managed a comprehensive program for 
site evaluation, expedited response actions, immediate removals and long-term remedial actions, 
including cost recovery activities and the Brownfields program.  ERRD serves as the focal point for all 
emergency response and emergency contingency planning activities, with responsibilities for spill control 
and monitoring programs under Section 311 of the Clean Water Act as amended by the Oil Pollution Act.   
Previously, George was the Director of the Division of Enforcement and Compliance Assistance.  As 
Director he led a staff of about 150 professional and administrative people and was responsible for 
compliance management of a full range of laws and regulations governing Air, Surface and Ground 
Water, Drinking Water, Solid and Hazardous Waste, Underground Storage Tanks, Pesticides and Toxic 
Substances. 
 
He began his career with EPA in 1973 in what was then called the Energy and Thermal Waste Section 
responsible for establishing thermal waste permits for industrial and municipal facilities. 
 
George holds a Bachelor’s degree in Chemical Engineering and a Master’s degree in Business 
Administration from the City University of New York, and has been the recipient of some of EPA’s highest 
awards including a Presidential Rank Award of Meritorious Executive and Senior Professional, the Lee M. 
Thomas Excellence in Management Award, a Gold Medal, and numerous bronze medals. 
 
 
 
Karen Wovkulich received a BA in Chemistry from Vassar College and an MS in Chemistry from the 
University of California, Berkeley.  Before returning to graduate school, she worked at NYU and in a lead 
(Pb) testing laboratory.  She is now pursuing a PhD in Earth and Environmental Sciences at Columbia 
University.  Her dissertation research focuses on the mobilization of arsenic from contaminated 
sediments. 
 

ABSTRACT 
 

Laboratory and Field Studies to Accelerate Arsenic Remediation at the Vineland Superfund Site 
K. Wovkulich (1,2), M. Stute (2,3), B. Mailloux (3), A.R. Keimowitz (4), D. Ntarlagiannis (5), L. Slater (5), 

H.J. Simpson (1,2), S. Chillrud (2) 
1- Columbia University, 2- Lamont-Doherty Earth Observatory, 3- Barnard College, 4- Vassar College, 5 - 

Rutgers University 
 
Arsenic is a prevalent contaminant at a large fraction of US Superfund sites; establishing techniques that 
accelerate As remediation could thus benefit many contaminated sites. Hundreds of tons of As were 
released by the Vineland Chemical Co. in southern NJ during its manufacturing lifetime, resulting in 
extensive contamination of surface and subsurface soils, groundwater, and the downstream watershed. 
Despite extensive intervention at this Superfund site including groundwater remediation by pump and 
treat and soil treatment via soil washing, sufficient site clean up could require many decades with current 
technologies. Slow desorption of As from aquifer solids appears to contribute to progressively decreased 
effectiveness of the pump and treat system. 
 
Through laboratory experiments we have established that addition of oxalic acid to contaminated aquifer 
solids may be a promising way to release As from the solid phase and thus could significantly accelerate 
As removal by pump and treat remediation. Results from our column studies show that oxalic acid 
treatments can release >85% of the As from contaminated site sediments (initial concentration ~80 
mg/kg). To evaluate the potential of chemical additions for increasing As release in situ and boosting the 
efficiency of treatment, we conducted a pilot scale forced gradient study on site. During spring/summer 



 

2009, oxalic acid and two tracers (bromide and SF6) were injected into a small portion (~50 m2) of the 
Vineland site. Groundwater samples suggest that introduction of oxalic acid led to increased As release at 
an observation well and pump and treat recovery well. Furthermore, following the oxalic acid treatment, 
As concentrations in the observation well decreased >40% vs. initial concentrations, indicating removal of 
As from the aquifer system. The addition of oxalic acid, therefore, shows promise for accelerating 
treatment of a highly contaminated site offering the potential to lower the As remediation time-scale. 
 
 
 
Pamela Schultz Birak is a PhD candidate at the University of North Carolina at Chapel Hill.  She 
received a B.A. in Chemistry from Providence College in 1992.  She worked at the Savannah River 
Ecology Laboratory while completing her M.S. in Environmental Sciences and Engineering from Clemson 
University in 1996.  After receiving her M.S., she worked for Merck & Co., Inc., conducting modeling and 
risk assessments for air permitting and remediation projects.  In 1999, she joined RTI International, 
conducting multimedia fate and transport modeling to support U.S. EPA decision making.  In the fall of 
2004, she entered the graduate program in Environmental Sciences and Engineering at the University of 
North Carolina studying the behavior of dense non-aqueous liquids in porous media under Dr. Cass T. 
Miller.   Her current research aims to better characterize the composition and properties of tars at former 
manufactured gas plants.   
 

 
ABSTRACT 

 
Rheology of Manufactured Gas Plant Tars 

Birak, P.S., Hauswirth, S.C., Miller, C.T., University of North Carolina at Chapel Hill 
 
Thousands of former manufactured gas plants (MGPs) are located across the U.S. At these sites, one of 
the most significant sources of contamination is by-product tar. The viscosity of MGP tars can vary 
several orders of magnitude and plays an important role in affecting the migration and distribution of 
these dense non-aqueous phase liquids in the subsurface. Understanding the flow or rheological behavior 
of a particular tar is critical for designing effective pumping strategies and for understanding potential 
further migration of subsurface tar plumes. In this work, we conducted a rheological analysis of tars 
recovered from two former MGPs, as well as a recently produced coal tar. Viscosity was measured using 
a rotational viscometer, where both temperature and shear rate can be controlled. Data from the 
rotational viscometer were fit to standard functions to allow for the prediction of viscosity for various 
temperatures and shear rates. At low shear rates and temperatures relevant to subsurface systems, tars 
were found to be non-Newtonian such that the viscosity was no longer constant and increased with 
decreasing shear rate. Viscosity was also found to be very sensitive to temperature and decreased by 
orders of magnitude from 5 to 70 degrees C. This decreased viscosity could be useful for thermal 
approaches to remediation when the mobilization of trapped residual is a desired effect.  
 
 
 
Doğuş Meriç is a 2nd year graduate research assistant in the Department of Civil and Environmental 
Engineering Department, Boston, MA. He is the lead graduate student on the R01 grant, “A Reactive Mat 
to Remediate Contaminated Sediments and Reduce Health Risks.” Mr. Meric attended Middle East 
Technical University in Ankara, Turkey, where he graduated with high honor roll rank in 2008. 



 

 
ABSTRACT 

 
Reactive, Permeable Composite Overlays Applied to Top Sediments as a Means of Rendering 

Chemical Contaminants Inert 
Doğuş Meriç, Northeastern University 

 
The remediation of subaqueous sediments is particularly difficult given their interface with overlying water 
that creates the potential for resuspension of particulate–associated contaminants during remediation 
operations. Sediments often have a significant adsorption capacity and can retain contaminants ranging 
from heavy metals to PCBs that can pose substantial human and ecological health risks.  
 
Reactive core mats (RCM) represent a new class of reactive caps that have been developed with the 
potential to substantially improve the management of subaqueous contaminated sediments. The reactive 
geocomposite, which consists of 0.5 in thick reactive geocomposite and 3-4 in overlying sand for stability, 
can provide the same physical isolation of the sediment from the overlying water provided by traditional 
soil caps.  However, the geocomposite overlay has the potential to: provide a remediation layer that will 
adsorb and/or neutralize target dissolved contaminants from the underlying sediment; prevent migration 
of fine sediment particles that may contain high concentrations of contaminants; and serve as a stable, 
protective foundation material for new, overlying sediment. 
 
The hypothesis of this research is that the RCM can isolate and partially remediate contaminated, 
subaqueous sediments and help to promote a new, overlying benthic zone. The RCM is being tested for 
its efficacy for different sediment contaminant types (e.g. PCBs, PAHs and heavy metals) and different 
environments (e.g. fresh water, sea water). A new testing device and protocol has been developed that 
includes a provision for large strain consolidation of the sediment, and bioaccumulation testing in 
overlying organisms. The experimental results are expected to lead to a more accurate, scalable 
contaminant transport model of this process, and test whether the RCM is an effective remediation and 
restoration tool. 
 
 
 
Dr. David J. Thomas, PhD is a Research Toxicologist in the Pharmacokinetics Branch of the Integrated 
Toxicology Division of the National Health and Environmental Effects Research Laboratory, U.S. 
Environmental Protection Agency, in Research Triangle Park, North Carolina.  He received his 
undergraduate degree from Trinity College of Duke University and his Ph.D. in Toxicology from the 
University of Rochester.  He was a postdoctoral fellow at the University of North Carolina at Chapel Hill 
and then a research fellow at the Kennedy Institute in Baltimore where he worked with Julian Chisolm.  
He was a faculty member at the Johns Hopkins School of Medicine and the University of Nebraska 
Medical Center.  His research at EPA has focused on the metabolism and toxicity of inorganic arsenic, 
particularly linkages between formation of methylated metabolites and the actions of arsenicals as 
toxicants and carcinogens.   
 
 

ABSTRACT 
 

Consequences of Arsenic Methylation: First Lessons from the Arsenic (+3 Oxidation State) 
Methyltransferase Knockout Mouse 

 
Conversion of inorganic arsenic (As) to methylated metabolites occurs in many branches of the chordate 
lineage. Homologs of the arsenic (+3 oxidation state) methyltransferase (As3mt) gene have been 



 

identified in genomes of organisms ranging in complexity from sea urchins to humans. Studies of 
reactions catalyzed by recombinant As3mt proteins identify a spectrum of methylated intermediates in the 
pathway from inorganic As to mono-, di-, and tri-methylated species. Methylation of inorganic As is often 
viewed as a detoxification process; however, methylated arsenicals, particularly those containing trivalent 
As, are more cytotoxic and genotoxic and more potent enzyme inhibitors than inorganic As. Studies in cell 
lines show that altered As3mt expression affects metabolic profiles and sensitivity to toxic effects of 
arsenicals. Hence, As3mt-catalyzed formation of methylated arsenicals can be viewed as an activation 
process.  Studies of the effects of altered As3mt expression have been extended with As3mt knockout 
mice. Comparisons of disposition, metabolism, and clearance of As in arsenate-treated wild type and 
As3mt knockout mice find different patterns of metabolites in tissues and urine. Significantly greater 
percentages of the As dose are found in liver, kidneys, urinary bladder, lungs, heart, and carcass of 
knockouts than of wild type mice.  Altered tissue distribution and clearance in knockouts are associated 
with markedly slower whole body clearance of As in knockouts than in wild type mice.  Thus, As3mt 
knockout mice may be a useful tool for dissecting the connections among metabolism, disposition, and 
clearance of As and the toxic and carcinogenic effects associated with exposure to this metalloid.  (This 
abstract does not reflect US EPA policy). 
 
 
Courtney Kozul is a fourth-year Ph.D. candidate in the Program in Experimental and Molecular Medicine 
(PEMM) at Dartmouth Medical School in the laboratory of Dr. Joshua Hamilton (Project 2, Dartmouth 
SRP). She is also a trainee in the Dartmouth SRP Training Core and was previously a trainee on an NIH 
T32 Training Grant at Dartmouth. Courtney received her Bachelor’s degree in Biology with a minor in 
Chemistry from Regis College in 2006, graduating as the class Valedictorian. She was also a Presidential 
Scholar, a member of the National Dean’s List and a member of the Beta Beta Beta and Delta Sigma 
Epsilon Honors Societies at Regis. She served as an intern in toxicology at Genzyme during her senior 
year at Regis before joining the pharmacology and toxicology graduate program at Dartmouth. Courtney’s 
graduate research focuses on the immunotoxic effects of chronic, low-dose exposure to arsenic in 
drinking water. Courtney’s work has garnered a number of regional, national, and international awards, 
including the Best Student Poster award at the Superfund National meetings in 2007 and 2008, several 
poster awards from the Society of Toxicology (SOT) at its 2008 and 2009 national meetings, and the 
inaugural Vera Hudson and Elizabeth Weisburger Student Award from the SOT’s Women in Toxicology 
group in 2009. Courtney was selected to present her research at the NIEHS-sponsored 2008 
International Central and European Conference on Health and the Environment in Romania, where she 
received an award for Outstanding Oral Presentation. She is currently the student representative for the 
PEMM graduate program at Dartmouth, a student representative for Women in Toxicology and specialty 
interest groups of the SOT, and a member of the NIEHS SRP’s Student, Postdoc and Alumni Network. 
Courtney plans to complete her Ph.D. in December 2009 and will continue her research on the 
immunotoxicology of arsenic as a postdoctoral fellow in the laboratory of Dr. Richard Enelow. 
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Chronic low dose arsenic exposure compromises the immune response to Influenza A infection 

Courtney D. Kozul1, Kenneth Ely2, Ryan J. Horvath1, Jennifer M. Bomberger3, Richard Enelow2, and 
Joshua W. Hamilton4 

1Department of Pharmacology & Toxicology, 2Immunology, and 3Physiology, Dartmouth Medical School, 
Hanover NH 4Bay Paul Center for Comparative Molecular Biology & Evolution, Marine Biological 

Laboratory, Woods Hole MA 
 



 

Arsenic (As) exposure is a significant worldwide environmental health concern and chronic As exposure 
via contaminated drinking water has been associated with an increased incidence of pulmonary diseases.  
We recently reported that exposure of mice to environmentally relevant levels (100 ppb) of As led to a 
severely compromised response to Influenza A (H1N1) infection. Following influenza infection, mice 
exposed to As had a significant increase in morbidity and significantly higher pulmonary virus titers and 
capillary leakage on day 7 post infection. The As exposed mice also displayed a significant decrease in 
total cell infiltration and inflammatory cytokine production at day 3 post infection, in part due to a defect in 
the function of dendritic cells (DCs). Given that this migration of DCs is a critical component to the 
initiation of a proper immune response, our findings led us to investigate the effect of As exposure on 
DCs in culture, using a transwell assay to assess migration.  We found that exposure of DCs to As ex vivo 
significantly impaired migration and was evident at concentrations 100 times below the current US EPA 
drinking water standard.  Our results indicate that As effects on DC migration may be a significant 
contributor to the overall infection response we observed in our influenza model.  Moreover, these results 
suggest that arsenic exposure, even at concentrations well below the current EPA limit may affect critical 
aspects of the immune response, contributing to altered disease risk. (NIH-NIEHS SRP P42 ES007373 
P2) 
 
 
Dr. Xuefeng Ren, MD, PhD is now working as an associate toxicology specialist in University of 
California Berkeley. His research has been focusing on investigating the genetic and epigenetic effects 
exposure to superfund chemicals using in vitro model. Previously, he worked as a postdoctoral fellow in 
University of California Berkeley for two years. He also practiced Occupational Medicine in China for 
about two years before he came to US. He has a Bachelors degree in Medicine from Baotou Medical 
College and a MPH degree from Fudan University in China, and a Ph.D in Toxicology from University of 
Washington in Seattle.   
 

 
ABSTRACT 

 
Histone Modification and Arsenic Toxicity in Human Bladder Cells 

Xuefeng Ren1, William J. Jo2, Feixia Chu3, Maria Aleshin1, Henri Wintz2, Alma Burlingame3, Martyn T. 
Smith1, Christopher D. Vulpe2 and Luoping Zhang1 

1. Division of Environmental Health Sciences, School of Public Health, University of California Berkeley 
2. Department of Nutritional Science and Toxicology, University of California Berkeley 

3. Department of Pharmaceutical Chemistry, University of California San Francisco 
 
Arsenic, a human carcinogen, is commonly found in drinking water. Results from previous studies have 
suggested a potential relationship between altered histone modification and arsenic toxicity and 
carcinogenicity. In the present study, we analyzed histone modification, particularly histone acetylation, in 
uroepithelial UROtsa cells treated with either arsenite (AsIII) or monomethylarsonous acid (MMAIII) via 
mass-spectrometry based analysis. Our data showed that both AsIII and MMAIII led to changes in the 
acetylation level of multiple lysines in histones, including H4K16 whose acetylation level was decreased 
in a dose- and time-dependent manner.  Previously, we reported that the SAS2 gene is required for 
optimal growth of yeast in the presence of AsIII. Yeast Sas2p is orthologous to human MYST1, which is 
partially responsible for H4K16 acetylation. We thus further explored the relationship of H4K16 and 
arsenic toxicity by knocking down the MYST1 in UROtsa cells. Silencing of MYST1 reduced acetylation of 
H4K16, and induced sensitivity to both AsIII and MMAIII at doses relevant to environmental human 
exposures. Overall, our studies suggest that arsenic exposure is capable altering histone acetylation 
levels in human bladder cells, and indicate that acetylated H4K16 is required for resistance to arsenic in 
UROtsa cells. A reduction in H4K16 acetylation may contribute to arsenic-induced toxicity and 
carcinogenesis.  



 

 
 
 
Dr. Isaac Wirgin, PhD is currently an Associate Professor of Environmental Medicine at the NYU School 
of Medicine.  He received his Ph.D. in Biology from the City University of New York in 1986 and has since 
been at NYU.  His research interests include gene-environment interactions, population genetics, 
ecotoxicology, and genetic susceptibility to disease. Most of his research focuses on the mechanistic 
bases of molecular alterations from contaminant exposures in natural populations of fishes. 
 
 

ABSTRACT 
 

The Mechanistic Basis of Resistance of Atlantic Tomcod from the Hudson River, NY to PCBs and 
TCDD 

 
The Hudson River (HR) contains the largest Superfund site in the USA because of contamination with 
PCBs, but no study has demonstrated ecological damage to the system. Atlantic tomcod Microgadus 
tomcod from the HR are highly resistant to PCBs and TCDD-induced early life-stage developmental 
toxicities and induction of cytochrome P4501A1, responses that are mediated by the aryl hydrocarbon 
receptor (AHR) pathway. We investigated the molecular basis of resistance in tomcod. Tomcod from the 
HR exhibited genetic polymorphisms in AHR2 (predominant form of AHR in fishes) that were nearly 
absent in tomcod from elsewhere, including the two extant populations in closest proximity (~ 150 km) to 
the HR. In contrast, genetic distance between tomcod populations in mitochondrial DNA (mtDNA) control 
region sequences varied directly with geographic distance indicating that the genetic uniqueness of the 
HR population at AHR2 was absent at a selectively neutral locus. We investigated the functional 
significance of the AHR2 polymorphisms with in vitro transcribed and translated variant AHR2 proteins. In 
ligand binding assays, the HR AHR2-1 allele (common in the HR tomcod but not elsewhere) was impaired 
compared to the AHR2-2 allele (common in tomcod populations other than HR) in binding TCDD. The HR 
AHR2-1 protein was also less able to drive gene expression in transient transfection assays in AHR 
deficient C2 mouse hepatoma cells treated with TCDD or PCB126 than the AHR2-2 protein. Our results 
indicate that a six-base deletion in AHR2 is the mechanistic basis of resistance in HR tomcod and that 
this population has undergone rapid evolutionary change probably due to contaminant exposure. This is 
the first demonstration of the mechanistic basis of resistance to chemical contaminants in any vertebrate 
population.  
 
 
 
Dr. Michal Toborek, MD, PhD is a professor in the Department of Neurosurgery, University of Kentucky 
with joint appointments in toxicology, molecular biochemistry, and nutrition. He graduated from the 
Silesian School of Medicine in Katowice, Poland and completed postdoctoral training at the University of 
Kentucky.  He established and directs the Laboratory of Molecular Neuroscience and Vascular Biology in 
the Department of Neurosurgery at the University of Kentucky.  Dr. Toborek’s research is focused on the 
mechanisms of the disruption of the blood-brain barrier in chronic and acute CNS diseases, including the 
development of brain metastasis. He has published numerous manuscripts related to the effects of PCBs 
on the blood-brain barrier integrity. He serves on several editorial boards and is the Associate Editor of 
the Journal of Nutritional Biochemistry.  Dr. Toborek has received several awards for his research in 
vascular biology and nutrition, such as the Excellence in Research Award from the American Heart 
Association, the Anafred N. Halpern Award from the American College of Nutrition, and a fellowship from 
the Humboldt Foundation in Germany. Recently, he became a funding member of the International Brain 
Barriers Society.   



 

 
ABSTRACT 

 
Gut-Blood Brain Barrier Axis in the Enhancement of Brain Metastasis by PCBs 

Michal Toborek, Melissa Seelbach, Yean Jung Choi, Bernhard Hennig 
Molecular Neuroscience and Vascular Biology Laboratory, Department of Neurosurgery and College of 

Agriculture, University of Kentucky 
 
The gastrointestinal tract provides the main route of exposure to polychlorinated biphenyls (PCBs); 
however, little is known about the effects of PCBs on intestinal epithelial barrier functions and their 
cerebrovascular consequences. C57BL/6 mice were exposed to individual PCB congeners, such as 
PCB153, PCB118, PCB104 or PCB126 by oral gavage and, 48 h later, were injected with luciferase-
labeled K1735 M2 melanoma cells into the internal carotid artery. Oral administration of individual PCBs 
resulted in increased gut permeability in mice. Consistent with permeability results, treatment with PCBs 
disrupted expression of the tight junction (TJ) proteins zonula occludens-1 (ZO-1) and occludin in mouse 
intestine. In addition, oral administration of individual PCBs altered expression of the TJ proteins claudin-
5, occludin, and ZO-1 in brain capillaries. These alterations were associated with increased permeability 
of the blood-brain barrier as determined by flux of sodium fluorescein across brain microvessels. Most 
importantly, exposure to individual PCB congeners enhanced the rate of formation and progression of 
brain metastases of melanoma cells. Further in vitro studies determined that PCB-induced signaling 
pathways associated with caveolae may be responsible for increased transendothelial migration of tumor 
cells. These results indicate that oral exposure to highly-chlorinated PCBs present a significant risk to 
intestinal epithelial integrity and may directly contribute to the systemic effects of these toxicants. The 
present findings are the first report that exposure to individual PCBs can facilitate the formation of blood-
borne metastases.  Supported by P42 ES 07380.   
 
 
Dr. Isaac Pessah, PhD obtained his B.S. in Biological Sciences at Cornell University and his Ph.D. in 
Toxicology from the University of Maryland in 1984. He was a Postdoctoral Fellow at UC Berkeley from 
1984 to 1987 during which time he discovered a family of calcium channels termed ryanodine receptors. 
Since then, his research and academic interests have spanned the broad area of molecular and cellular 
mechanisms by which these channel regulate Ca2+ signaling in muscle, neurons, and immune cells. He 
studies the organization and function the macromolecular complexes regulating ryanodine-sensitive Ca2+ 
channels and how environmental chemicals including PCBs, PBDE’s, reactive quinone metabolites, 
pesticides and heavy metals influence developmental toxicity through these complexes. Members of his 
laboratory have been studying gene-environment interactions influencing susceptibility that are relevant to 
autism and related disorders using mice possessing missense mutations known to contribute susceptibility to 
human disease. Dr. Pessah is a member of the UC Davis SBRP, Society of Toxicology and 
Neurotoxicology Specialty Section, the American Chemical Society and Pesticide Toxicology Specialty 
Section, the American Society for Pharmacology and Experimental Therapeutics, and the Biophysical 
Society, and International Neurotoxicology Association. He is Associate Editor of NeuroToxicology, a 
Board Reviewer for Environmental Health Perspectives, and on the editorial board of several journals. 
Currently he is Professor of Toxicology and Chair of the Department of Molecular Biosciences, UC Davis 
and Directs the UC Davis Center for Children’s Environmental Health and Disease Prevention. The 
Center is an NIEHS/US EPA funded multidisciplinary program aimed at understanding how environmental 
factors influence autism risk and severity.  
 



 

 
ABSTRACT 

 
Molecular and Cellular Mechanisms of Neurotoxicity for Non-Coplanar PCBs and Related 

Compounds of Current Environmental Concern 
Isaac N. Pessah 

VM: Molecular Biosciences, and Center for Children’s Environmental Health, University of California, 
Davis 

 
Ryanodine receptor (RyR) isoforms are expressed in both excitable and non-excitable tissues where they 
form highly regulated microsomal Ca2+ channels. RyR isoforms are broadly involved in shaping cellular 
signals by coupling the release of Ca2+ from ER/SR stores to voltage, ligand and store-operated Ca2+ 
channels of the plasma membrane. A detailed structure-activity relationship (SAR) for polychlorinated 
biphenyls (PCB) for enhancing RyR activity will be presented using [3H]ryanodine ([3H]Ry) binding, Ca2+ 
flux, and single channel gating and structural analyses. The 2,3,6-Cl PCB configuration is most important 
for optimal activation of RyR, whereas para-substitutions sterically hinder or eliminate RyR activity. The 
molecular mechanism by which PCBs activate RyR is to stabilize the full conductance open state of the 
channel, prolonging mean open time >8-fold, and decreasing mean close time >2.5-fold. Separation of 
chiral PCB136 demonstrates stereospecificity toward RyR1 and RyR2 activity. In vitro and in vivo studies 
have recently revealed that RyR active PCB congeners alter basal and activity dependent dendritic 
growth, and these effects are mediated at least in part by altered function and expression of RyR 
complexes. Results from SAR studies with brominated diphenylethers (BDEs) indicate that ortho-
substituted BDEs lacking para-Br are most active towards RyRs. The widely used antibacterial triclosan 
and bisphenol A also possess potent activity towards dysregulating basal and evoked Ca2+ signaling 
mediated by RyR activation in excitable cells. These results underscore the high degree of specificity of 
noncoplanar environmental chemicals toward RyR complexes. In light of the causative role of RyR 
isoforms in heritable human disorders, the basic and clinical implications of RyR-mediated mechanisms in 
PCB toxicity will be discussed. Supported by NIH and EPA.  
 
 
Dr. Surendra Sharma, MD, PhD has been a faculty member at Brown University Medical School since 
1987. He is a senior investigator who has international recognition for his work in reproductive and 
molecular immunology. Following his medical education and PhD in India, he received postdoctoral 
training at the Baylor College of Medicine in the Departments of Virology and Cell Biology.  He has held 
faculty appointments in cell biology, molecular pathology and Pediatrics at Baylor College of Medicine, 
the University of Texas M.D. Anderson Cancer Center and Brown University. Dr. Sharma has a 
longstanding commitment to training of predoctoral students, postdoctoral trainees and clinical fellows in 
Pathology, Ob/Gyn, and Pediatrics departments.  He is Professor of Pediatrics at Brown University. He is 
a member of the interdepartmental Graduate Programs in MCB and Pathobiology. Dr. Sharma has 
received numerous research awards. His research interests in reproductive immunology/biology have led 
to funding of multiple grants from NIH, NIEHS, American Diabetes Association, and NICHD-supported 
sub-contracts and he is currently Deputy Director of Center of Biomedical Research Excellence for 
Perinatal Biology. He has been a permanent (through 2006) and ad hoc reviewer for NIH and for 
American Diabetes Association (through 2010). He has been Associate Editor of The Journal of 
Immunology (5 year term through April 2006). He serves on the Editorial Board of American Journal of 
Reproductive Immunology (through 2009). In addition, he is a regular reviewer for American Journal of 
Obstetric and Gynecology, Journal of Clinical Endocrinology and Metabolism, Biology of Reproduction, 
Placenta, Journal of Reproductive Immunology, and Journal of Immunology. Dr. Sharma is a highly 
sought after invited speaker or a Chair in National and International conferences on Reproductive 
Biology/Immunology. He was the Scientific Chair of the annual meeting of the American Society for 
Reproductive Immunology (ASRI) held at Yale University in 2003 and served as the Organizing Chair of 



 

the 25th Anniversary Meeting of ASRI held in Providence, Rhode Island in 2005. Dr. Sharma was awarded 
Doctor of Medicine degree by the Linkoping University Faculty of Health in Sweden. Dr. Sharma is 
President-Elect of the American Society for Reproductive Immunology.  
 

 
ABSTRACT 

 
PCB Exposures: Novel In Utero Targets and Adverse Effects on Pregnancy 

Surendra Sharma 
 

Department of Pediatrics, Women and Infants Hospital-Warren Alpert Medical School of Brown University 
Reproduction and fetal development require a highly choreographed assembly of seemingly diverse 
systems unfolding in a precisely timed manner to result in procreation of healthy future generations. 
Organogenesis, hormones, growth factors, immunity, angiogenesis all play their roles, not in isolation, but 
greatly influenced by environment, nutrition, and behavior. Toxic invaders such as PCBs into our 
environment have been found to have estrogenic and genotoxic activities and therefore pose a risk as 
potent disruptors to in utero fetal growth and development and to postnatal cognitive and organ 
development. Despite serious health risks in humans and wild life, the underlying mechanisms that 
explain gene-environment effects of chemical toxicants are largely unknown. Importantly, no agents or 
pathways have been described that can choreograph anti-toxicant activities. Polychlorinated biphenyls 
(PCBs) are one of the most ubiquitous environmental toxicants worldwide, with reported epidemiological 
evidence for reproductive and neurocognitive anomalies in humans. Our published and preliminary data 
demonstrate that Aroclor 1254, a mixture of structurally distinct PCBs, causes preterm birth in IL-10-/- 
mice at a dose that does not show any effects in wild type mice. Aroclor 1254-treated IL-10-/- 
mice demonstrated increased amniotic fluid, intrauterine growth restriction, and reduced litter size with 
postnatal neurocognitive defects. Further, our results identify aquaporin 1 (AQP1), a potent effector of 
fluid volume regulation and angiogenic activity, as a novel placental target of PCBs, particularly non-
coplanar congeners.   Reduced uterine AQP1 levels are associated with defective spiral artery 
transformation in the placenta. These observations point to significance of IL-10 as an anti-toxicant 
cytokine.  The overarching goal of our study is to identify unknown pathways and mechanisms that 
reverse the PCB-mediated effects at the maternal-fetal interface and alter neurological defects in 
newborns.  
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1. National Network to Investigate the Utility of Short-term Bioassays for 
Evaluating Sediment Quality          
Avakian, Maureen, Baston D, Babica P, Berninger J, Brooks B, Burgess R, Denison M, Di Giulio 
R, Duncan B, Gallagher E, Kelley M, Konopnicki C, Landon C, Li X, Maruya K, Matson C, 
Maurice C, McDonald T, Mount D, Pezzoli K, Reed L, Sarabia H, Safe S, Tukey R, Upham B 
MDB, Inc. 
 
Toxic chemicals released into the environment often settle into surface waters and become 
bound to sediment particles. Contaminated sediments are a potential threat to human and 
ecological health. Standardized tests using aquatic organisms such as Hyalella or Chironomus 
provide valuable information regarding sediment contamination, but these tests are not intended 
to evaluate mutagenicity, teratogenicity, carcinogenicity or estrogenicity of ambient samples. In 
addition, these bioassays can be expensive and time consuming. NIEHS Superfund Research 
Program investigators have developed a number of chemical class specific short-term 
bioassays. If the sensitivity and selectivity of these bioassays can be standardized, it may be 
possible to design a test protocol that employs a battery of tests to characterize complex 
mixtures in sediment. The hypothesis of this research is that chemical class specific bioassays 
or biomarkers can identify degraded sediment quality at lower sediment concentrations than 
standard aquatic toxicity bioassays. Some of the bioassays being tested may be less expensive 
and require less time to conduct than the standard bioassays. For protocols which appear to be 
effective, the network will develop recommendations for a process to fit these bioassays into the 
existing environmental management scheme. Initial testing involved a round-robin study to 
calibrate each bioassay using fluoranthene, benzo(a)pyrene, PCB126, PCB153 and a reference 
coal tar mixture. Test results are being compared from assays using MCF-7 breast cancer cells, 
Fundulus, zebrafish, P450HRGS analysis, CALUX, a gap junction analysis in mammalian cell 
cultures, and the standard aquatic bioassays using Hyalella azteca and Chironomus tentans. At 
the study's conclusion, study investigators and appropriate EPA sediment experts will meet to 
develop comprehensive conclusions and recommendations. 
 
 
2. Individual- and Village- Level Measures of Socioeconomics Status, 
Arsenic Exposure from Drinking Water, and Mortality in Bangladesh   
Argos Maria, Rathouz PJ, Pierce BL, Parvez F, Graziano JH, Ahsan H  
Department of Health Studies, The University of Chicago, Chicago IL USA; Department of 
Epidemiology, Mailman School of Public Health, Columbia University, New York NY USA 

Chronic arsenic exposure through drinking water has become a growing public health issue 
affecting millions of people worldwide, including 35 to 77 million in Bangladesh alone. The aim 
of the present analysis was to evaluate whether village-level measures of socioeconomic status 
predict mortality independently of individual-level socioeconomic status in 11,746 persons in the 
Health Effects of Arsenic Longitudinal Study (HEALS). The HEALS cohort consists of 
population-based participants from 53 villages in Araihazar, Bangladesh, recruited between 
October 2000 and May 2002, and followed-up biennially for mortality through August 2008 (400 
deaths). Study participants, aged 18-75 years at baseline, have been chronically exposed to 
arsenic at various doses through the consumption of groundwater. Village-level variables were 
constructed based on average individual-level measures of education, daily total caloric intake, 
land ownership, television ownership, proportion of living children, and occupation. Generalized 
estimating equations were used to simultaneously model both individual- and village-level 
socioeconomic status predictors of all-cause and chronic disease mortality. We found 
unemployment and daily total caloric intake to be important individual-level socioeconomic 
status predictors of mortality and television ownership and land ownership to be important 
village-level predictors of all-cause mortality. Results were similar for chronic disease mortality. 
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Our findings demonstrate the importance of village-level socioeconomic status for mortality in a 
Bangladeshi population. Future analyses from this cohort will assess whether individual-level 
socioeconomic status predictors of mortality are modified by village-level characteristics as well 
as modified by arsenic exposure. 

 
3. Gene Expression Analysis Reveals a role for AhR Signaling in the 
Zebrafish Eye during Optic Nerve Regeneration      
Cotter Kellie,  McCurley AT, Callard GV 
Boston University, Boston, MA, USA 

It is well established that environmental chemicals such as 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD) and dioxin-like polychlorinated biphenyls have adverse effects on neurodevelopment in 
humans and animals, but the impact of these agents on processes of neural maintenance and 
repair in the adult CNS are less well-studied. In contrast to mammals, zebrafish and other 
teleosts display a robust neuroregenerative response. Following optic nerve crush (ONX), 
retinal ganglion cells regrow their axons to synapse with topographically correct targets in the 
optic tectum, such that vision is restored in ~21 days. To define cellular and molecular 
processes in a successful model of neuroregeneration, global gene expression patterns were 
determined by microarray analysis at intervals after ONX (6 hr and 1, 4, 12 and 21 days), and 
changes verified by qPCR. A significant but transient down regulation of components of the AhR 
signaling pathway (ahr2, cyp1b1, cyp1a, cyp4v2) was observed during the injury response (6 hr 
– 1 d) and preparation for outgrowth (1 d – 12 d) phases. Consistent with a study that reported 
crosstalk between AhR and beta-catenin/Wnt pathways during caudal fin regeneration, ONX 
was associated with down-regulation of spondin1, wnt2 and wnt11, and upregulation of dapper 
(inhibitor of beta-catenin). TCDD reversed the ONX-mediated repression of cyp1a, cyp1b1, 
spond1, wnt2 and wnt11. Also, markers of regeneration after ONX (tuba1, granulin-1, sox11a, 
sox11b) were repressed following TCDD treatment. The repression of AhR and Wnt signaling 
after ONX suggests a negative role for these pathways during regeneration. This is further 
supported by the induction of pathway members following AhR activation and the repression of 
regeneration-associated genes. These results point to both the potential of dioxin-like chemicals 
for disrupting neural repair mechanisms and a possible physiological role for AhR signaling in 
the adult CNS.  

 
4. Activation of Hedgehog Signaling by the Environmental Toxicant Arsenic 
Contributes to the Etiology of Arsenic Induced Tumors     
Dennis Liang Fei, Li H, Kozul C, Black K, Singh S, Gosse J, DiRenzo J, Martin K, Wang B, 
Hamilton J, Karagas M, Robbins D  
Dartmouth Medical School, Hanover, NH 

Exposure to the environmental toxicant arsenic, through both contaminated water and food, 
contributes to significant health problems worldwide.  In particular, arsenic exposure is thought 
to function as a carcinogen for lung, skin and bladder cancer, via mechanisms that remain 
largely unknown.  More recently, the Hedgehog (HH) signaling pathway has also been 
implicated in the progression and maintenance of these same cancers.  Based on these 
similarities, we tested the hypothesis that arsenic may act in part through activating HH 
signaling.  Here, we show that arsenic is able to activate HH signaling in a number of primary 
and established tissue culture cells, as well as in vivo.  Arsenic activates HH signaling by 
decreasing the stability of the repressor form of GLI3, one of the transcription factors that 
ultimately regulate HH activity.  We also show, using tumor samples from a cohort of bladder 
cancer patients, that high levels of arsenic exposure are associated with high levels of HH 
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activity.  Given the important role HH signaling plays in the maintenance and progression of a 
variety of tumors, including bladder cancer, these results suggest that arsenic exposure may in 
part promote cancer through the activation of HH signaling.  Thus, we provide an important 
insight into the etiology of arsenic induced human carcinogenesis, which may be relevant to 
millions of people exposed to high levels of arsenic worldwide. 

 
5. TCDD Enhances Inflammatory Liver Injury in Response to Concanavalin 
A Administration            
Fullerton, Aaron, Roth RA, Ganey PE 
Department of Pharmacology & Toxicology, Center for Integrative Toxicology, Michigan State 
University, East Lansing, MI, USA 
 
Exposure to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), a persistent environmental pollutant, 
has been linked to a number of adverse health conditions. Inflammation has been recognized as 
a component of a variety of chronic diseases. We tested the hypothesis that TCDD pretreatment 
increases hepatotoxicity resulting from administration of the inflammatory stimulus, 
concanavalin A (con A). Ten week old mice were pretreated with an oral dose of TCDD or 
vehicle control on day zero and then administered either con A or saline via intravenous 
injection on day four. Mice treated with TCDD did not develop liver injury. Con A treatment alone 
led to mild hepatotoxicity. TCDD-pretreated mice given con A had increased liver injury 
compared to either treatment alone, as assessed by liver histopathology as well as elevated 
alanine aminotransferase (ALT) activity in the plasma. Mice pretreated with TCDD had 
significantly increased plasma ALT activity compared to vehicle-pretreated controls at the peak 
of injury (8 hrs following con A treatment). ALT activity remained elevated through 24 hrs in 
TCDD-pretreated mice, whereas in vehicle-pretreated mice it had returned toward baseline at 
this time. In addition, mice pretreated with TCDD had increased plasma concentrations of the 
cytokines, interleukin-6 and interferon gamma, following the inflammatory stimulus. These 
results indicate that TCDD pretreatment enhanced the inflammatory response to con A, leading 
to greater hepatotoxicity. The data suggest that TCDD exposure might increase sensitivity to 
inflammatory stimuli and the harmful consequences associated with inflammation 
 
 
6. JNK1 Activation by Saturated Free Fatty Acids is Dependent upon 
Activation of c-Src in Lipid Rafts: Implications for the Development of 
Insulin Resistance and Type 2 Diabetes         
Holzer, Ryan, Tran H, Solinas G, Karin M 
University of California, San Diego, San Diego, CA, USA 
 
Obesity is a risk factor for the development of insulin resistance and diabetes, and obese 
individuals have increased levels of free fatty acids (FFAs) in their serum.  Obesity is associated 
with chronic activation of c-Jun NH2-terminal kinase (JNK)1 in liver, fat and muscle tissue, and 
studies using JNK1-deficient mice demonstrate that JNK activation is important for adiposity and 
peripheral insulin resistance.  JNK1 inhibits insulin signaling to Akt by negatively regulating IRS-
1 activation downstream of the insulin receptor, but the mechanism of JNK1 activation in obesity 
is unclear.   Our data demonstrate that JNK1 is activated by FFAs in vitro in a c-Src-dependent 
manner, and that activation of c-Src occurs in lipid rafts.   Src-deficient murine embryonic 
fibroblasts (MEFs) and SYF MEFs, which are deficient in c-Src family kinases c-Src, c-Yes and 
c-Fyn, do not activate JNK1 after exposure to FFAs in vitro, while NIH 3T3 MEFs and SYF 
MEFs reconstituted with c-Src activate JNK1 normally.  In contrast, SYF MEFs reconstituted 
with c-Yes and c-Fyn do not activate JNK1.  Knockdown of c-Src with shRNA specific to c-Src in 
HEK 293T cells also inhibits activation of JNK1, and inhibition of c-Src with pharmacologic 
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inhibitors has the same effect in J774 macrophages.  In addition, SYF cells pretreated with 
FFAs activate Akt normally following insulin stimulation, while SYF cells reconstituted with c-Src 
do not activate Akt in response to insulin after pre-treatment with FFAs, indicating that c-Src 
controls FFA-induced insulin resistance.  Importantly, c-Src is activated in lipid rafts as seen by 
both detergent-dependent and detergent-independent methods of raft isolation.   Interestingly, 
omega-3 polyunsaturated fatty acids (PUFAs), which protect against insulin resistance and the 
development of Type 2 diabetes, will also block JNK activation following treatment with 
saturated FFAs, and we suspect that this effect may be due to the ability of PUFAs to exclude c-
Src from lipid rafts.  Finally, preliminary data suggests that c-Src may be aberrantly activated in 
liver tissue from obese mice that were fed a high-fat diet.  In vivo experiments are underway to 
assess the role of c-src in insulin resistance and the activation of JNK1 by acutely infusing mice 
with a free fatty acid emulsion in the presence of a pharmacologic inhibitor of c-src. 
 
 
7. Are Single Nucleotide Polymorphisms (SNPs) Associated with Systemic 
Dose Critical in Exposure Assessment?         
Jiang, Rong, Stober VP, French JE, Butler MA, Nylander-French LA   
University of North Carolina at Chapel Hill, Chapel Hill, NC, USA 

Significant individual variation exists in systemic response to a xenobiotic exposure. The source 
of variation may be dependent upon single nucleotide polymorphisms (SNPs) in the highly 
conserved coding region of genes or in their regulatory control sequences (locus-control 
regions, promoter, intron, etc.) that may affect gene expression and function critical to 
xenobiotic metabolism. Currently, sources of individual genetic variation in response to 
exposure to xenobiotics are not accounted for in exposure and risk assessment models. Our 
goal is to investigate the contributions of individual genetic variations as well as other personal 
and environmental factors to systemic exposure to naphthalene (e.g., skin adducts) among 124 
jet fuel workers. SNPs were genotyped using Affymetrix GeneChip Mapping 250K Sty array, 
and SNPs significantly associated with systemic exposure levels were identified using candidate 
gene and genome-wide association study in PLINK.  Multivariate linear regression model was 
constructed in SAS to investigate the significance of SNPs and other workplace and individual 
factors.  Our results showed that the SNP variants significantly contribute to the skin adduct 
levels in the exposure model. This research has allowed us to investigate the impact of 
individual metabolic differences due to gene expression in response to naphthalene exposure 
and to increase our knowledge on the potential role of individual genetic differences in exposure 
assessment. 

 
8. Arsenic Exposure Modulates UGT1A1 Expression in Humanized UGT1 
Mice              
Konopnicki, Camille, Fujiwara R, Tukey RH 
The University of California, San Diego, San Diego, CA, USA 
 
The human UDP-glucuronosyltransferase 1 (UGT1) family of drug metabolizing enzymes 
catalyzes the glucuronidation of a host of endogenous and exogenous compounds. UGT1A1 is 
of particular interest because it is the enzyme primarily responsible for the glucuronidation of 
bilirubin. The regulatory region of the human UGT1A1 gene is known as the Phenobarbital 
Response Enhancer Module (PREM), where xenobiotic receptors, such as PXR, CAR, and 
PPARα, as well as the environmental sensors, such as the aryl hydrocarbon receptor (AhR) and 
the antioxidant receptor Nrf2, associate with DNA to induce transcription, thus playing a key role 
in in vivo regulation of the UGT1A1 gene. Our laboratory has recently developed a humanized 
mouse model that carries the entire human UGT1 locus. We predict that since numerous 
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environmental toxicants can induce UGT1A1 through association with the xenobiotic and 
environmental receptors, we will be able to study environmental toxicant exposure in vivo and 
its impact on human glucuronidation. Arsenic, which is commonly found in drinking water, poses 
a major global health concern. In the present study, we investigated the effects of arsenic 
treatment on UGT1A1 gene expression in humanized UGT1 mice. Neonatal and adult mice 
received a single oral dose of 10 mg/kg arsenic. In neonates, small intestinal UGT1A1 was 
significantly induced following arsenic exposure while only a slight induction of UGT1A1 was 
observed in adults. In both neonatal and adult mice, arsenic exposure did not affect UGT1A1 
gene expression in liver. We then looked at expression patterns for mCyp1a1, mCyp3a11, 
mCyp2b10, and mCyp4a10, target genes for nuclear receptors AhR, PXR, CAR, and PPARα, 
respectively. Only mCyp2b10 gene expression was upregulated in neonates after treatment, 
establishing that UGT1A1 gene expression through arsenic exposure may be regulated through 
CAR. Changes in drug metabolism can lead to altered clearance of endogenous (bilirubin, 
active metabolic products of phase I metabolism, hormones) and exogenous compounds 
(medications). With arsenic contamination being so prevalent throughout the world, these 
results indicate that modification of the UGT1 locus by arsenic may lead to drug-drug 
interactions. 
 
 
9. Characterization of TCDD-Induced Expression of AHR-Responsive 
Genes in Primary Mouse and Human B Cells      
Lu, Haitian, Suarez-Martinez JE, Crawford RB, Kaminski NE 
Michigan State University, East Lansing, MN 
 
The B cell is well established in rodent models as a sensitive cellular target of 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD) in suppression of the primary IgM response, which is 
dependent on the AHR, the cellular receptor for TCDD. The AHR acts as a ligand-activated 
transcription factor that regulates the transcription of various genes via binding to dioxin-
responsive elements in their regulatory domains. A core group of genes regulated in this 
manner have been termed the "AHR responsive gene battery". The induction of these genes is 
commonly used to indicate the activation of the AHR-mediated signaling pathway. The objective 
of the present study was to comprehensively characterize the concentration-dependent 
induction of genes that belong to the AHR-responsive gene battery in human peripheral blood B 
cells and splenic B cells derived from C57BL/6 mice treated with TCDD. Data from this study 
will be combined with other toxicity endpoints such as the suppression of IgM response to 
compare the sensitivity of human and mouse B cells to TCDD. Freshly isolated human or 
mouse B cells were treated with TCDD and assayed for mRNA levels of the AHR gene battery 
at 8 h following TCDD treatment by TaqMan real-time PCR based on preliminary kinetic studies. 
The mRNA levels of cytochrome P450 (CYP) 1A1, CYP1B1, and TCDD-induced poly (ADP-
ribose) polymerase were found induced in both mouse B cells and human B cells derived from 3 
individual donors. The mRNA level of AHR repressor was found significantly induced in mouse, 
but not in human B cells. Studies are underway to compare the induction of AHR-responsive 
genes in resting vs. activated mouse and human B cells treated with TCDD. 
 
 
10. Docosahexaenoic Acid can Prevent Caveolae-Mediated Activation of 
Vascular Endothelial Cells by Coplanar PCBs       
Majkova, Zuzana, Layne J, Smart E, Toborek M, Hennig B 
University of Kentucky, Lexington, KY, USA 

Atherosclerosis, the primary cause of heart disease and stroke, is initiated by endothelial cell 
inflammation, and risk factors for its development include environmental exposure to persistent 
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organic pollutants. We tested the hypothesis that coplanar PCBs can induce endothelial 
expression of monocyte chemoattractant protein-1 (MCP-1), a chemokine that attracts 
monocytes into the sub-endothelial space in the early stages of atherosclerosis development. In 
primary endothelial cells, coplanar PCBs 77 and 126, as well as 2,3,7,8-tetrachlorodibenzo-p-
dioxin, increased MCP-1 expression. Caveolae are membrane microdomains involved in the 
regulation of pro-inflammatory signaling pathways in vascular endothelial cells. Silencing of a 
major caveolae structural protein, caveolin-1, abolished MCP-1 up-regulation. Furthermore, 
PCB77 treatment induced aortic mRNA expression and plasma protein levels of MCP-1 in 
control, but not in caveolin-1-deficient mice. Long-chain ω-3 polyunsaturated fatty acids, in 
particular docosahexaenoic acid (DHA, 22:6 n-3), elicit anti-inflammatory properties, and have 
been implicated in modulation of caveolae structure. Enrichment of endothelial cells with DHA 
alleviated PCB77-induced expression of MCP-1, as well as pro-inflammatory vascular cell 
adhesion molecule-1 (VCAM-1). This evidence supports the hypothesis that ω-3 
polyunsaturated fatty acids may provide protection against toxic insult by environmental 
pollutants. 

 
11. Constitutively Active AhR’s Role in Mammary Tumor Progression   
Narasimhan, Supraja, Sherr DH 
Boston University School of Medicine, Boston, MA, USA 
 
The Aryl Hydrocarbon Receptor (AhR) is an evolutionarily-conserved ligand-dependent 
transcription factor studied historically for its role in transcriptional upregulation of xenobiotic-
metabolizing enzymes such as cytochrome P450 enzymes. These enzymes metabolize many 
ubiquitous environmental pollutants into mutagenic and toxic intermediates some of which may 
form DNA adducts resulting in genetic mutations that are hallmarks of cancer.  Studies in 
murine and rat models of mammary tumorigenesis conducted in our laboratory have 
demonstrated nuclear AhR expression in primary mammary tumors, a result consistent with 
constitutive AhR transcriptional activity and suggestive of ongoing epigenetic AhR signaling. We 
hypothesize that constitutively active AhR plays a role in invasion and metastasis through 
epigenetic signaling, even in the absence of environmental ligands. To test the role in invasion, 
AhR activity in two human mammary tumor cell lines, Hs578T (malignant carcinosarcoma) and 
BP1 (a PAH-induced malignant cell line), was down-regulated by transient transfection of an 
AhR repressor (AhRR)(known to downregulate the activity of the AhR) or AhR siRNA, and the 
ability of these cells to reduce the invasive potential measured by modified Boyden chambers 
was evaluated. To simulate in vivo conditions we performed molecular  manipulations to 
downregulate the activity of the AhR and then plated these cells on Matrigel. We have shown 
that AhR down-regulation in both BP1 and Hs578T cells altered colony morphology in 3D 
Matrigel cultures and significantly reduced tumor cell invasiveness in modified Boyden 
chambers.  These data agree with the hypothesis that constitutively active AhR promotes tumor 
invasion and that environmental AhR ligands may enhance or alter this capability. Targeting the 
AhR using small molecule inhibitors is an emerging  strategy in the develpoment of potential 
breast cancer preventatives or therapuetics. To investigate the role of the AhR as a potential 
therapeutic target, we treated BP1 cells with an AhR antagonist(CH-223191). Preliminary 
results have shown a decrease in AhR activity by pGudluc assay and a decrease in the irregular 
branching morphology of BP1 cells as seen on Matrigel after treatment with the antagonist. 
These studies provide facile models with which to screen naturally occurring AhR inhibitors 
(e.g., bioflavonoids). 
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12. Coplanar PCBs Promote Rupture of Angiotensin II-induced Abdominal 
Aortic Aneurysms in Male LDL Receptor Deficient or Apolipoprotein E 
Deficient Mice             
Parulkar, Madhura, Arsenescu V, Cassis L  
University of Kentucky, Lexington, KY, USA 

Objective: Infusion of angiotensin II (AngII) to hyperlipidemic mice augments atherosclerosis 
and causes formation of abdominal aortic aneurysms (AAAs).  Both of these AngII-induced 
pathologies exhibit vascular inflammation.  Recent findings demonstrated that administration of 
3,3',4,4'-tetrachlorobiphenyl (PCB-77) to apolipoprotein E deficient (apoE-/-) mice promoted 
inflammation and increased atherosclerosis.  The purpose of this study was to define effects of 
PCB77 on AngII-induced abdominal aortic aneurysms (AAAs) in apoE-/- and low density 
lipoprotein receptor (LDLr) deficient mice.  

Methods and Results: Male LDLr-/- or apoE-/- mice were injected with vehicle or PCB 77 over a 
period of six weeks (n=10/group/genotype).  At day 20, mice from each group (vehicle, PCB) 
were infused with AngII (1,000 ng/kg/min) for 28 days.  LDLr-/- mice were fed a high fat diet 
(42% kcal as fat) for the duration of the study.  Administration of PCB77 modestly increased 
serum cholesterol concentrations in AngII-infused apoE-/- mice (vehicle, 524 + 8; PCB77, 792 + 
3 mg/dL, P<0.05). However, serum cholesterol concentrations were not altered in LDLr-/- mice 
administered PCB77 (vehicle, 1462 + 71; PCB, 1580 + 117 mg/dL).  Systolic blood pressures 
were not altered by PCB77 administration in AngII-infused apoE-/- mice (vehicle, 146 + 2; 
PCB77, 139 + 1 mmHg).  In contrast, PCB77 administration increased systolic pressures in 
AngII-infused LDLr-/- mice (vehicle, 158 + 2; PCB, 167 + 2 mmHg, P<0.05).  In apoE-/- mice, 
AAA incidence was increased by PCB77 (vehicle, 45%; PCB77, 90%, P< 0.05).  In LDLr-/- 
mice, elevations in AAA incidence from PCB77 administration were not significant (vehicle, 
60%; PCB77, 89%).  Greater AAA incidence in mice administered PCB77 was associated with 
aortic rupture (vehicle:  0, 20% ruptures for apoE-/- and LDLr-/- mice, respectively; PCB77:  20, 
30% ruptures for apoE-/- and LDLr-/- mice, respectively).  

Conclusions:  PCB77 administration modestly increased AAA rupture in apoE-/- or LDLr-/- 
mice.  However, apoE-/- and LDLr-/- mice differed in other responses (AAA incidence, blood 
pressure, sera cholesterol concentrations) to PCB77 administration. 

 
13. Polycyclic Aromatic Hydrocarbons as Transplacental Carcinogens and 
Chemoprevention by Maternal Diet         
Shorey, Lyndsey, Castro DJ, Yu Z, Lohr C, Pereira CB, Gonzalez FJ, Siddens LK, Benninhoff 
AD, Baird WM, Williams DE  
Oregon State University, Corvallis, OR, USA 

Dibenzo[a,l]pyrene (DBP) is a potent polycyclic aromatic hydrocarbon (PAH) carcinogen in 
animals and epidemiological evidence suggests PAH exposure to pregnant women enhances 
sensitivity of offspring to chronic diseases including cancer.  Treating pregnant mice with a 
single dose of DBP (GD17) resulted in high mortality in offspring at 3-6 months of age due to an 
aggressive T-cell lymphoma.  All offspring surviving to 10 months of age had multiple lung 
tumors and males multiple liver lesions.  We determined the impact of maternal and fetal aryl 
hydrocarbon receptor (Ahr) phenotype on susceptibility.  An Ahr "responsive" dam reduced risk 
to the fetus while the same phenotype in offspring enhanced cancer risk regardless of maternal 
phenotype.  Studies with Cyp1b1 knockout mice showed that lymphoma mortality (but not lung 
cancer) was dependent upon expression of Cyp1b1 in fetus.  Timing of DBP administration 
during pregnancy was important and cross-fostering studies demonstrated exposure for 2-3 
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days in utero had greater impact than 3 weeks of nursing.  Supplementing the dam's diet with 
indole-3-carbinol (I3C), a major component of cruciferous vegetables, during pregnancy and 
lactation protected offspring against lymphoma mortality.  Less (but significant) protection was 
observed with green tea (caffeinated).  Co-administration of chlorophyllin (not in diet) also 
provided significant protection.  We recently began transplacental cancer studies with 
environmental PAH mixtures collected in China or standard mixtures of coal tar, urban dust and 
diesel exhaust.  Preliminary results indicate these environmental mixtures are not as effective 
as pure DBP in producing transplacental lymphoma but may enhance lung and liver tumors.  A 
high percentage of offspring also had spleenic hyperplasia and males abnormal testes.  Recent 
studies in vitro, culturing a cell line derived from a juvenile with T-cell acute lymphoblastic 
leukemia (T-ALL), demonstrate that 3,3'-diindolylmethane (DIM), a dimer of I3C, inhibits cell 
proliferation while enhancing apoptosis. 

 
14. AHR Protein Interaction with ATP5a, a subunit of ATP Sythnase: 
Evidence of mitochondrial localization and a potential roll in energy 
production              
Tappenden, Dorothy, LaPres J 
Michigan State University, East Lansing, MN, USA 

Dioxin and dioxin-like compounds are prevalent environmental contaminates produced by both 
natural and man-made activities. Adverse biological responses to these compounds are 
mediated through the aryl hydrocarbon receptor (AHR), a ligand activated transcription factor 
and a member of the PAS super-family of environmental sensors. The underlying mechanisms 
of toxicity induced by ligand activated AHR is still poorly understood. To explore the potential 
influences of protein-protein interactions in AHR-mediated toxicity, tandem affinity purification 
(TAP) and mass spectrometry strategy was utilized to isolate and identify proteins that co-purify 
with the AHR. The known protein interactions between the AHR, Hsp90, and ARA9 and the 
ligand-dependent interaction with ARNT were confirmed, demonstrating the validity of the 
approach. Using this method a novel interaction between AHR and the ATP5α subunit of the 
ATP synthase complex has been established. The ATP synthase complex is localized to the 
inner membrane of the mitochondria and drives ATP production responsible for cellular energy 
levels. Investigation of interaction between AHR and ATP5α has revealed AHR localization in 
the mitochondria using cellular fractionation, co-immunoprecipitations, and western blots. 
Furthermore, TCDD exposure decreases cellular ATP levels. These findings support a role for 
mitochondria in TCDD-induced toxicity. 

 
15. Exposure of a human bladder cell line to short-term, low-level 
monomethylarsonous acid produces critical and irreversible events 
resulting in malignant transformation        
Wnek, Shawn, Jensen TJ, Severson PL, Futscher BW, Gandolfi AJ 
University of Arizona, Tucson, AZ, USA 
 
Arsenic is a known human bladder carcinogen; however, the exact molecular mechanisms 
underlying arsenical-induced bladder carcinogenesis are unknown.  Exposure of the non-
tumorigenic human urothelial cell line, UROtsa, to 50 nM of the arsenic metabolite, 
monomethylarsonous acid (MMAIII), for 52 weeks resulted in malignant transformation.  This 
exposure resulted in anchorage-independent growth after 24 weeks, and tumor formation in 
SCID mice after 52 weeks of exposure.  To focus research on the critical period of MMAIII-
induced malignant transformation in UROtsa cells, the goal of this research was to evaluate the 
minimum duration of 50 nM MMAIII exposure necessary to induce malignant transformation of 
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UROtsa cells.  Results demonstrate hyperproliferation of UROtsa cells first occurs after 12 
weeks of MMAIII exposure.  Initial signs of anchorage-independent growth occurred after 12 
weeks, with a continued increase in colony formation when these cells were cultured for an 
additional 12 or 24 weeks without MMAIII exposure.  Furthermore, 12 week MMAIII exposed 
UROtsa cells incubated for an additional 24 weeks without MMAIII demonstrated significant 
tumor formation when injected into SCID mice.  To assess potential underlying mechanisms 
associated with the early changes that occur during MMAIII-induced malignant transformation, 
DNA methylation was assessed in target gene promoter regions.  Results indicate that while 
DNA methylation remains relatively stable in 12 week exposed UROtsa cells; aberrations are 
detected in these cells after an additional 12 and 24 weeks in culture without MMAIII exposure, 
coincident with the emergence of a tumorigenic phenotype.  These data provide evidence that 
50 nM MMAIII is capable of “imprinting” UROtsa cells following 12 weeks of MMAIII exposure.  
The results herein demonstrate that the critical period in the malignant transformation of 
UROtsa cells following 50 nM MMAIII occurs after 12-16 weeks of exposure and is irreversible 
upon removal of MMAIII.  These data provide a foundation for future mechanistic studies 
focused on the biological changes that occur during these critical times points and exemplifies 
the carcinogenic potential of the biomethylated metabolite, MMAIII, at environmentally relevant 
levels. 
 
 
16. Silica Nanoparticles Coated with PCB153 Alter the Blood-Brain Barrier 
Integrity and Induce Neuroinflammatory Responses      
Zhang, Bei, Chen L Choi YJ, Hennig B, Toborek M 
University of Kentucky, Lexington, KY, USA 
 
Atmospheric transport is considered to be the primary pathway for global distribution of 
polychlorinated biphenyls (PCBs).  In the atmosphere, PCBs are adsorbed to aerosols with a 
particle size between 0.05 µm to 20 µm.  To mimic these conditions, we coated silica 
nanoparticles (20 µm diameter size) with PCB153.  Mice (C57BL/6 males, 12-week-old) were 
then injected with nanoparticle-coated-PCB153, PCB153 dissolved in 0.01% DMSO 
(PCB153/DMSO), nanoparticles alone, or vehicle (DMSO or PBS).  Sham control animals were 
subjected to surgical procedures without additional treatment.  All injections were performed 
through the internal carotid artery and PCB153 was administered in the amount of 6 ng/g body 
weight.  Serum aspartate aminotransferase (AST) levels were elevated in mice injected with 
PCB153-coated nanoparticles but not in mice injected with nanoparticles alone or 
PCB153/DMSO.  Expression of tight junction proteins, ZO-1, occludin, and claudin-5, was 
altered in mice injected with PCB153-coated nanoparticles and with PCB153/DMSO.  
Importantly, exposure to PCB153-coated nanoparticles but not to other treatment factors 
resulted in the loss of the integrity of the blood-brain barrier (BBB) as determined by increased 
flux of sodium fluorescence from brain microvessels into the brain tissue.  Exposure to PCB153-
coated nanoparticles also resulted in significant elevation of the mRNA levels of 
proinflammatory cytokines in the brain tissue. These results suggest that PCB153 and 
nanoparticles can markedly increase their toxic effects.  In addition, our data indicate that 
PCB153-coated nanoparticles induce strong proinflammatory responses in the central nervous 
system and can disrupt the integrity of the BBB via alterations of tight junction protein 
expression.   
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17. Site-specific Toxic Effects in Zebrafish Embryos Exposed to PSD 
Extracts Linked to Differences in Environmental Contaminant Mixtures  
Allan, Sarah, Hillwalker W, Wilson G, Smith B, Tanguay R, Anderson K  
Oregon State University, Corvallis, OR, USA 
  
There is currently demand for environmental assessment methods that address the issue of 
determining the toxicity of environmentally relevant complex mixtures of contaminants. To 
address this need we developed the BRIDGES tool, which links passive sampling devices 
(PSDs) with the embryonic zebrafish toxicity model. PSDs sequester and concentrate the freely 
dissolved portion of a variety of hydrophobic organic contaminants and mimic key 
bioconcentration mechanisms. The embryonic zebrafish model is a widely used in vivo 
vertebrate organism bioassay for assessing developmental toxicity as well as mechanisms of 
action. In this study lipid free tubing (LFT) PSDs were deployed in the Lower Willamette River 
(Portland, OR); upstream, downstream and within the Portland Harbor Superfund Megasite. 
Embryonic zebrafish were exposed to 0.01% LFT extract in fishwater. Mortality and sublethal 
morphological endpoints were assessed for 941 embryos at 30 and 126 hours post fertilization. 
Significant site-specific differences in the type and frequency of endpoints were observed for 6 
of the 18 endpoints assessed in the study (mortality at two time points, yolk sac edema, stubby 
body, tail deformities and notochord waviness). The LFT extract samples used in the zebrafish 
exposures were also analyzed by GC-MS for parent and substituted (oxy-, nitro-, methyl-) 
PAHs. Modeling showed differences between sites in the PAH compounds sequestered by the 
LFT as well as associations between the presence and abundance of these environmental 
contaminants and the differential developmental toxicity observed in the embryonic zebrafish 
model. 
 
 
18. Innovative Use of Waterjet Technology to Remediate Contaminated 
Sediments using Iron and Granulated Activated Carbon      
Archer, Aaron, Burken JG, Elmore AC, Summers D, Galecki G, Risley G 
Missouri University of Science and Technology, Rolla, MO, USA 
 
Research currently being conducted at Missouri University of Science and Technology involves 
using a traditionally high pressure Water Jet in a new and innovative manner to inject 
remediation amendments at varying depths in contaminated sediments. Previously published 
works identify Zero Valent Iron (ZVI) and Granulated Activated Carbon (GAC) as effective 
remedial amendments. 
 
In order to perform reproducible experiments, a novel laboratory test bed was developed to 
inject amendments into sediments for analytical testing. Laboratory testing has thus far focused 
on means of minimizing re-suspension, while injecting maximum solid amendment 
concentrations o, and impacting benthic communities minimally. 
  
Innumerable types of sediments and depths of contamination layers make this low pressure 
application of this typically high pressure device an attractive alternative to rather invasive 
remediation means currently employed. This investigation focuses on delivering multiple types 
of remedial compounds at multiple depths by varying pressure, stand-off distance, nozzle 
geometry, and amendment delivery methods. Both single injection and continuous injection 
tests have been conducted to determine timing and the effective delivery methods. A means to 
rapidly dewater these tests was also needed identified as a limiting factor to timely completion of 
this project. The authors developed a unique and innovative use of electro-osmosis to dry 
samples from saturation to a degree of “dryness” acceptable for analytical analysis, in as little as 
4 hours. Overall this testbed system allows for rapid reproducible experimentation. 



 

 11

Waterjetting amendments were tested on sediments and also treating “capped” contaminated 
sediments. Comparisons to the current methods using mechanical mixing to incorporate ZVI 
and GAC will be used as baselines for comparison. Success of this project will be judged by 
successfully delivering measurable effective concentrations of amendments at multiple depths 
and under differing test conditions, while impacting biotia minimally. 
Kewords: GAC, ZVI, electro-osmosis, dechlorinate, waterjet, benthic, amendments 
 
 
19. Variability in Dissolved Arsenic in Shallow Aquifers Linked to Local 
Hydrology             
Aziz, Zahid, van Geen A, Stute M, Bostick,BC, Zheng Y, Rahman MW, Rahman MM, Huq MR, 
Ahmed KM 
Columbia University, New York, NY, USA 
 
Time series of groundwater composition have shown that concentrations of As in groundwater 
of Bangladesh are by and large remarkably constant despite large seasonal variations in 
groundwater and river levels. Some temporal variations might be expected in particularly 
shallow aquifers, however, based on recent studies showing that local recharge can play a role 
in setting the spatial distribution of As. To explore the complex interactions between dissolved 
As levels in shallow aquifers and recharge, nests of three very shallow (6-9 m deep) monitoring 
wells were monitored bi-weekly over 2 years in three contrasting areas of Araihazar, 
Bangladesh. At control site Z, no vertical or temporal changes in groundwater chemistry or 
hydrology were recorded over the entire monitoring period: Eh (29±38 mV), SO4 (6±5 mg/L), Cl 
(24±7 mg/L), P (158±32 ug/L), As (26±4 ug/L) in the shallowest well and Eh (22±42 mV), SO4 
(1±1 mg/L), Cl (22±4 mg/L), P (98±65 ug/L), As (12±3 ug/L) in the deepest well. 
 
At Site X, a strong vertical gradient in redox conditions and groundwater composition between 
the shallowest and deepest well is indicated by Eh (+134±64 mV vs. -4±43 mV, n=50), P (47±38 
vs. 1153±130 ug/L, n=50), As (3±1 vs. 230±24 ug/L, n=50), SO4 (160±54 vs. 9±8 mg/L, n=50), 
and Cl concentrations (267±54 vs. 60±14 mg/L, n=50). Whereas the composition of 
groundwater at the shallowest and deepest well remained relatively constant over two years, 
considerably larger seasonal fluctuations were observed at the intermediate well (7.6 m): 44±52 
mV in Eh, 112±65 mg/L in SO4, 196±93 mg/L in Cl, 691±374 ug/L in P, and 15±11 ug/L in As. 
Hydraulic head measurements indicate that these changes reflect a combination of changes in 
the direction of groundwater flow and mixing of groundwater from above and below 7.6 m depth. 
A non-conservative behavior of arsenic relative to its structural analogue phosphate, and the 
presence of arsenic sulfides in the solid phase at this depth suggest that dissolved As is 
sequestered in sediments by the reduction of arsenate to arsenite followed by precipitation as 
arsenic sulfides in the presence of reduced sulfur. In this setting, the sequestration of As at the 
intermediate well significantly dampen seasonal variations that would be expected based on 
changes in groundwater level alone. 
 
At Site Y, no sharp vertical gradient in aquifer properties was observed and neither were there 
any significant fluctuations in groundwater properties driven by the monsoon over the two year 
period: Eh (-8±35 mV), SO4 (85±54 mg/L), Cl (115±55 mg/L), P (994±102 ug/L), As (45±7 ug/L) 
in the shallowest well and Eh (-7±34 mV), SO4 (44±16 mg/L), Cl (81±35 mg/L), P (137±44 
ug/L), As (25±4 ug/L) at the deepest well. However, the time series show a gradual decline of 
~5 ug/L per year in average As over the entire period at all depths. Relative hydraulic heads 
between sites Y and control Site Z and a broad trend of increasing downward hydraulic 
gradients at site Y parallel the declining average As. This suggests an enhancement of vertical 
recharge by irrigation pumping. Based on the observations at Site X, we postulate that 
enhanced recharge driven by irrigation pumping resulted in an enhanced supply of SO4 and 
therefore removal of dissolved As by arsenic sulfide formation. These observations provide 
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further evidence that recharge can occasionally drive seasonal and longer-term variations in 
groundwater composition including As in shallow aquifers of Bangladesh. An important practical 
implication of our findings relates to the impact of massive irrigation with shallow groundwater to 
grow rice throughout the country. 
 
 
20. Rheology of Manufactured Gas Plant Tars       
Birak, Pamela Schultz, Hauswirth SC, Miller CT   
UNC at Chapel Hill, Chapel Hill, NC, USA 
 
Thousands of former manufactured gas plants (MGPs) are located across the U.S. At these 
sites, one of the most significant sources of contamination is by-product tar. The viscosity of 
MGP tars can vary several orders of magnitude and plays an important role in affecting the 
migration and distribution of these dense non-aqueous phase liquids in the subsurface. 
Understanding the flow or rheological behavior of a particular tar is critical for designing effective 
pumping strategies and for understanding potential further migration of subsurface tar plumes. 
In this work, we conducted a rheological analysis of tars recovered from two former MGPs, as 
well as a recently produced coal tar. Viscosity was measured using a rotational viscometer, 
where both temperature and shear rate can be controlled. Data from the rotational viscometer 
were fit to standard functions to allow for the prediction of viscosity for various temperatures and 
shear rates. At low shear rates and temperatures relevant to subsurface systems, tars were 
found to be non-Newtonian such that the viscosity was no longer constant and increased with 
decreasing shear rate. Viscosity was also found to be very sensitive to temperature and 
decreased by orders of magnitude from 5 to 70 degrees C. This decreased viscosity could be 
useful for thermal approaches to remediation when the mobilization of trapped residual is a 
desired effect. 
 
 
21. Toxicities of Nanoparticles in Environmentally Relevant Fish Models in 
Artificial and Natural Waters           
Blatt-Nichols Judi, Chambers RC, Chen L-C, Gordon T, Wirgin, I 
New York University School of Medicine, New York, NY, USA 
 
Toxicities of aqueous suspensions of nanoparticles were tested in early life stages of two fishes, 
Microgadus tomcod (Atlantic tomcod) and Fundulus heteroclitus (mummichog). Embryos were 
exposed to graded concentrations of metal nanoparticles, including Ag, Cu, Fe, Ni and Zn 
suspended in 5 ppt artificial sea water. Tomcod embryos were also exposed to fullerenes, 
nanoAg and nanoCu as well as the sludge waste from particles consisting of a fullerene shell 
with yttrium atoms. These particles were suspended in: 5 ppt artificial seawater, 5 ppt water 
amended with 5 mg/L Suwannee River Natural Organic Matter (SRNOM), natural seawater 
diluted to 15 ppt or brackish water diluted to 10 ppt. Survivorship and hatching success were 
evaluated. Mortality in tomcod increased with graded doses of Cu, Fe and Zn while no changes 
in mortality or hatching were detected with Ag or Ni at concentrations up to 10 μg/ml. 
Mummichogs showed similar results for Ag and Cu, however no changes in mortality were 
observed for Ni or Fe. Fullerene exposure to mummichog and tomcod embryos did not result in 
significant changes in mortality or hatching in any water type. Tomcod embryos exposed to 
nanoAg dispersed in natural seawater and brackish water exhibited 60% and 40% increases in 
mortality, compared to 10% in 5 ppt water. NanoCu exposure to tomcod embryos resulted in 
increases in toxicity with seawater, brackish and SRNOM amended water compared to 5 ppt 
water with the largest increase occurring in seawater. Yttrium sludge particles were most toxic 
to embryos when suspended in seawater with 50% mortality occurring at 2 µg/ml. Significant 
differences in mortality were observed at 10 µg/ml in natural waters compared to 5 ppt water. 
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The extent of toxicity is species-specific and highly dependent upon the characteristics of the 
water in which the nanoparticles are suspended, suggesting that studies relying on artificial 
waters may not adequately predict toxicity in natural settings. 
 
 
22. Investigating Beta-Defensin-1 Down-regulation in Arsenic Toxicity   
Dangleben, Nygerma, Dangleben NL, Skibola CF, Smith MT 
School of Public Health, University of California, Berkeley CA USA 
 
Arsenic is a human carcinogen and a major drinking water contaminant for millions of people 
worldwide. To gain mechanistic insight into arsenic toxicity and identify novel biomarkers of 
response, our laboratory conducted proteomic analysis on biological specimens from 
populations exposed to arsenic. We recently reported decreased β-defensin-1 (HBD1) peptides 
in urine from men in Nevada and Chile exposed to arsenic in drinking water (Hegedus et al., 
2008). Subsequent in vitro analysis revealed suppressed HBD1 mRNA following arsenic 
treatment, providing evidence that HBD1 may be a biomarker of response to arsenic. To further 
explore these findings, we investigated effects of arsenic on HBD1 expression in immortalized 
human cells derived from skin, kidney and bladder, which are target tissues of arsenic toxicity. 
First, we performed RT-PCR analysis to measure HBD1 expression, and found highest and 
lowest expression in kidney and bladder cells, respectively. We then determined effects of 
arsenic on HBD1 mRNA and found no effect on bladder cells since basal expression was too 
low. The keratinocytes and kidney cells were therefore used in subsequent experiments. Our 
data reveal a dose- and time-dependent decrease in HBD1 mRNA following treatment with AsIII 
or its more toxic metabolite, MMAIII, and the kidney cells were more sensitive to both species. 
Taken together, these data suggest that decreased urinary HBD1 measured in our 
epidemiological studies is most likely a direct result of decreased production in the kidneys, 
rather than the bladder, resulting from arsenic exposure. We are currently investigating the 
mechanism of HBD1 suppression. HBD1 is an antimicrobial peptide constitutively expressed in 
skin and mucosal epithelia of multiple tissues, and functions in both innate and adaptive 
immune responses. HBD1 down-regulation has been reported in various cancers, suggesting 
that HBD1 may be a tumor suppressor gene. It is therefore plausible that suppression of HBD1 
may play a role in arsenic-related carcinogenesis. 
 
 
23. The Yeast Response to a Brominated Flame Retardant      
Gaytan, Brandon, Gaytan BD, North M, Vulpe CD 
University of California at Berkeley, Berkeley, CA, USA 
 
The National Research Council recently envisioned the discovery of "toxicity pathways", the 
cellular signaling pathways that are induced or perturbed in response to a toxicant, as a novel 
approach to toxicity testing. Understanding of the toxicity pathways associated with exposure to 
flame retardants (FR), a group of chemicals utilized in products such as furniture and 
construction materials, is severely limited. As FR have been implicated in neurological and 
developmental toxicity, endocrine disruption, and cancer, it is critical to determine how FR can 
induce toxicity. It was hypothesized that a chemical genomics approach using a Saccharomyces 
cerevisiae gene deletion library could elucidate the yeast cellular toxicity signaling pathways 
associated with exposure to bis(2-ethylhexyl)tetrabromophthalate (TBPH), a brominated 
component of the Firemaster550 (Chemtura Corporation) flame retardant mixture. Preliminary 
statistical and software analyses have identified genes and cellular processes seemingly 
integral in the response to TBPH, including those involved in DNA repair (XRS2 and RAD52), 
stress response (YAP1), chromatin modification and remodeling (various components and 
regulators of the COMPASS methyltransferase complex, including SWD1, SWD3, BRE2, and 
BRE1), proteasome function (UBP6, UBP15, and PRE9), signal transduction (CMK1, YCK1, 



 

 14

and RAS1), and vacuolar processes (VPS8 and VPS21). Many genes and complexes 
uncovered during this initial assessment have human orthologs that are implicated in disease. 
Future investigations will confirm the role of these genes in TBPH response, as well as examine 
possibilities for integrating the data into toxicity pathways that can be utilized to identify genes 
susceptible to multiple toxicants. 
 
 
24. Development of a Bioluminescent Protein Switch for the Detection of 
Hydroxylated Polychlorinated Biphenyls        
Hamorsky, Krystal Teasley, Turner K, Ensor CM, Pasini P, Bachas L, Daunert S 
University of Kentucky 
 
Biotechnology has generated a fantastic toolbox of successful bioanalytical applications that 
have been instrumental in advancements of environmental detection methods.  Particularly, 
bioluminescent protein switches have led to original and unique sensing systems.  A protein 
switch combines two unrelated proteins such that the function of one protein is dependent on 
the other.  Bioluminescent protein switches simulate a light switch that is turned “on/off” only in 
the presence/absence of an analyte.  Specifically, in our research, a binding protein, upon 
binding to its ligand undergoes a conformational change that results in a change in conformation 
of the bioluminescent protein, causing an alteration of its light emission, and thus turning the 
switch “on” or “off”.  Herein we created a protein switch by insertion of the A domain of the HbpR 
protein into the bioluminescent protein, aequorin, so that when the A domain binds an OH-PCB, 
it undergoes a conformational change, which propagates to aequorin decreasing the 
bioluminescence. HbpR regulates the metabolism of hydroxylated polychlorinated biphenyls 
(OH-PCBs); the A domain of HbpR binds numerous OH-PCBs. Hydroxylated polychlorinated 
biphenyls are environmental contaminants; they are found in humans as metabolites of 
polychlorinated biphenyls and are known toxicants.  Therefore, detection of OH-PCBs is 
essential in protecting human health and the environment.    Preliminary data illustrate that the 
HbpR-aequorin switch responds to various OH-PCBs in a dose-dependent fashion, with 
detection limits down to 1.0 x 10-7 M.  However, recently it was found that OH-PCBs decreased 
the activity of aequorin alone.  Currently, experiments are being performed to determine the 
exact mechanism of action of OH-PBCs on the aequorin-based switch by investigating whether 
the OH-PCBs bind to aequorin as well as to the HbpR protein, and the plausibility of using 
aequorin itself as both the sensing and the reporter element in OH-PCB detection.  Once the 
mechanism is clarified we plan to employ these optimized sensing systems to detect OH-PCBs 
in serum and environmental samples.  
 
 
25. Toxic Dust: Studying Lead Speciation in Desert Mine Tailings to Assess 
Health Risk              
Hayes, Sarah, Maier RM, Chorover J   
The University of Arizona, Tucson, AZ, USA 
 
Mine tailings often host significant amounts of toxic metals, such as lead, precluding 
reestablishment of the native ecosystem, and representing a significant hazard to the 
surrounding communities and ecosystems. Without remediation, tailings are vulnerable to 
erosion that transports toxic metals into communities for direct inhalation or ingestion, 
particularly by children. Wind, capable of regionally transporting >30μm particles, is the 
dominant mechanism of toxic metal dispersion for many desert systems. Since lead 
concentrations in tailings, dust, and soil do not directly correlate with blood lead levels in 
children, metal speciation is a critical key to understanding health risks. 
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We employed chemical sequential extractions, X-ray absorption fine structure (XAFS), and X-
ray diffraction (XRD) to study lead speciation in tailings from the arid Arizona Klondyke State 
Superfund Site. This site has a significant pH range, ranging from 2.6 to 5.4, indicative of a 
geochemical weathering gradient. It has been determined that lead in all samples is primarily in 
plumbojarosite (PbFe6(SO4)4(OH)12), and crystallite size increases with decreasing pH and 
sampling depth. Surficial samples contain a larger fraction of anglesite (PbSO4), a more 
bioavailable form of lead. Lead associated with iron oxides was also identified using micro-
focused X-ray fluorescence (μ-XRF) and plumbojarosite and anglesite were confirmed using 
micro-focused XAFS. The clay size fraction was also found to be 2-3 times enriched in lead by 
mass than the other size fractions. These results indicate that the surficial tailings are 
preferentially enriched in bioavailable lead and concentrated in the wind-transportable size 
fraction of the tailings. 
 
 
26. Effects of Soil Loading and Temperature on Desorption of PAHs from 
Field-contaminated Soil to a Two-dimensional Hydrophobic Surface as 
Measurement of Potential Dermal Exposure        
Hu, Jing, Aitken MD  
University of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
 
Dermal exposure to polycyclic aromatic hydrocarbons (PAHs) can represent a significant health 
hazard in settings involving potential contact with complex PAH-containing materials such as 
contaminated soil. In most previous experimental work on dermal uptake of PAHs from soil, the 
soil has been spiked with an individual contaminant; however, exposure to spiked PAHs in soil 
does not account for the effect of field-contaminated, site-specific soil conditions on the dermal 
availability of compounds. In this study, contaminated soil samples from a former manufactured-
gas plant site were tested to evaluate PAH desorption to a two-dimensional hydrophobic surface 
(C18 extraction disk) as a measure of potential dermal exposure. The desorption was 
determined at three different temperatures (20°, 30° and 40°) and eight soil loadings (5 - 120 
mg dry soil/cm2) over periods up to 15 days. The total amount of PAHs desorbed to the 
hydrophobic surface increased with increasing soil loading, even at soil loadings well above that 
at which the C18 disk was completely covered by soil particles (20 mg/cm2). This observation is 
inconsistent with the theory that contaminants only in a monolayer of soil particles in direct 
contact with the skin surface are desorbed. Moreover, desorption was comparable with or 
without a dry or moist glass-fiber filter placed between the hydrophobic surface and the soil, 
which suggests that PAHs are transported to the hydrophobic surface through air and water in 
the soil layer above that in direct contact with the C18 disk. In addition to soil loading, 
temperature also influenced PAH desorption at a given soil loading. The amount of PAHs 
desorbed to the hydrophobic surface at 20° and 30° was about 50% and 80% of that at 40°, 
respectively. These results not only identify factors that can influence PAH desorption to skin 
from field-contaminated soil but also provide a new perspective for evaluating dermal exposure 
to contaminants from soil. 
 
 
27. Time Course of PCB Congener Uptake and Elimination in Rat Tissue 
After Inhalation Exposure to Airborne PCB Mixtures      
Hu, Xin, Hu X, Adamcakova-Dodd A, Lehmler HJ, Hu D, Korwel I, Hornbuckle KC, Thorne PS  
University of Iowa, Iowa City, IA, USA 
 
Despite the continued occurrence of semi-volatile PCBs in the atmosphere, there have been 
few toxicology studies that investigated the inhalation route of exposure. There is a lack of 
information describing the rate and extent of PCB uptake in humans or animals exposed via 
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inhalation. In this study, we sought to measure the time course of the elimination of PCB 
congeners in Sprague-Dawley rats. We developed an inhalation exposure system capable of 
generating controlled atmospheres of vapor-phase PCB mixtures that resemble the mixture of 
congeners found in the Chicago airshed. We generated vapor-phase PCBs from Aroclor 1242 
under carefully-controlled conditions into a moving airflow that was then diluted and fed to a 
nose-only exposure chamber. Chamber outflow was sampled using XAD cartridges and 
characterized for congener profiles using GC/MS/MS. Rats were exposed for 2 hr via nose-only 
inhalation. The 5 groups of PCB-exposed animals were serially euthanized at 0, 1, 3, 6, and 12 
hr post exposure, while 2 groups of SHAM-exposed animals were euthanized at 0 hr and 6 hr 
post exposure. Lung and trachea, liver, blood, brain and adipose tissue were collected to 
measure PCB levels at each time point. PCBs were rapidly distributed to other organs upon 
inhalation. They accumulated in adipose tissue but decayed within hours in lung, liver and 
blood, with half lives increasing in the order of liver (5.6 hr) < lung (8.2 hr) < brain (8.5 hr) < 
blood (9.7 hr). PCB concentrations were in the same range in lungs, liver and adipose tissue, 
lower in brain and the lowest in blood. The congeners detected in tissues included mostly PCBs 
with mono- or di-para-substitution (PCB 8, 20*28, 21*33, 31, 49*69 etc). Congeners with pairs of 
adjacent hydrogen atoms, especially in the meta and para position, tended to be eliminated 
more readily. The excretion/accumulation rates indicated that the elimination depended on the 
chlorine substitution pattern as well as the target tissue. This study demonstrated that inhalation 
is a route of exposure to mono- to pentachlorobiphenyls and, in addition to other routes of 
exposure, can contribute to the body burden of lower chlorinated congeners. 
 
 
28. Cadmium Sensing and Signal Transduction in Higher Plants: Using 
Biomarkers to Understand Gene Regulatory Networks in Arabidopsis 
Thaliana             
Jobe, Timothy, Sung D, Mendoza-Cózatl DG, Butko E, Schroeder JI 
University of California, San Deigo, San Deigo, CA, USA 
  
Plants exposed to the toxic heavy metal cadmium rapidly induce changes in gene expression 
that lead to heavy metal detoxification.  The mechanisms mediating cadmium-induced signaling 
and gene expression remain unknown.  To visually and quantitatively report the transcriptional 
response of plants to cadmium exposure, a robust cadmium inducible promoter was identified in 
the model plant species Arabidopsis thaliana and fused with a firefly luciferase reporter gene.  
Transgenic reporter lines were mutagenized and screened for mutants showing abnormal 
luciferase activity when exposed to cadmium.  Characterization of glutathione biosynthesis 
mutants identified in the screen will be presented.  Both mutants provide insight into the 
mechanism and gene regulatory network leading to cadmium detoxification and heavy metal 
tolerance in plants.  Rapid cadmium-induced visual reporters serve as important biomarkers in 
heavy metal research. 
 
 
29. Metagenomic Analysis of Microbial Communities Associated with 
Biphenyl and Dioxin Degradation and Exposure       
Johnson, Timothy, Iwai S, Bhaduri P, Cole JR, Chai B, Hashsham SA, Tiedje JM  
Michigan State University, East Lansing, MA, USA 
 
Additional AuthorsGene-targeted-metagenomics (GTM) using 454 sequencing of PCR 
amplicons of a gene of interest has revealed that known toluene/biphenyl dioxygenases 
describe only a fraction of biphenyl dioxygenases present in the environment. A primer set 
specific to aromatic dioxygenase genes was designed for a region (524 bp) that confers 
substrate specificity to biphenyl. GTM of a PCB contaminated rhizosphere soil microbial 
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community (RS) showed that 95% (22 clusters) and 41% (3 clusters) of forward and reverse 
sequences, respectively, were novel, compared to known sequences. Sequences obtained from 
forward and reverse primers were analyzed separately because the amplicon was too long to 
sequence in its entirety. The same technique was applied to contaminated river sediment (SD) 
and biphenyl enriched river sediment (ER). GTM revealed that 18 clusters (12 novel) and 6 
clusters (2 novel), formed from forward and reverse sequences, respectively, were shared 
between the RS and SD samples. Representatives from these novel clusters may be present in 
many environments. The ER sample was dominated by one cluster, which includes known 
toluene/biphenyl dioxygenase genes. 
 
The same GTM approach will be used to describe the diversity of Rieske dioxygenases, with 
documented activity toward dibenzo-p-dioxin, in the environment. These dioxygenases include: 
carbazole 1,9a dioxygenase (CARDO), dibenzofuran 4,4a dioxygenase (DFDO), and dioxin 
dioxygenase. Primer sets specific to these genes have been developed and validated with 
positive and negative controls and are being prepared for GTM. These primers will target what 
is believed to be more rare genes (fewer known sequences) that are capable of degrading a 
more recalcitrant compound. In addition to these primers, we have reviewed the specificity and 
key findings of all primers in the literature (about 55 primer sets) that target aromatic 
dioxygenases. 
 
We will also track shifts in the mouse gut microbiome after exposure to 2,3,7,8-TCDD. The 
experiment will have three sets of mice: an experimental set fed TCDD in an oil emulsion, a 
control set not fed TCDD or oil, and a second control set fed oil only. Fecal samples will be 
collected for 5 days and analyzed by 454 sequencing. This data may provide insights on 
microbial gut community dynamics after dosage with TCDD and through time. 
 
Gene-targeted-metagenomics (GTM) using 454 sequencing of PCR amplicons of a gene of 
interest has revealed that known toluene/biphenyl dioxygenases describe only a fraction of 
biphenyl dioxygenases present in the environment. A primer set specific to aromatic 
dioxygenase genes was designed for a region (524 bp) that confers substrate specificity to 
biphenyl. GTM of a PCB contaminated rhizosphere soil microbial community (RS) showed that 
95% (22 clusters) and 41% (3 clusters) of forward and reverse sequences, respectively, were 
novel, compared to known sequences. Sequences obtained from forward and reverse primers 
were analyzed separately because the amplicon was too long to sequence in its entirety. The 
same technique was applied to contaminated river sediment (SD) and biphenyl enriched river 
sediment (ER). GTM revealed that 18 clusters (12 novel) and 6 clusters (2 novel), formed from 
forward and reverse sequences, respectively, were shared between the RS and SD samples. 
Representatives from these novel clusters may be present in many environments. The ER 
sample was dominated by one cluster, which includes known toluene/biphenyl dioxygenase 
genes. 
 
The same GTM approach will be used to describe the diversity of Rieske dioxygenases, with 
documented activity toward dibenzo-p-dioxin, in the environment. These dioxygenases include: 
carbazole 1,9a dioxygenase (CARDO), dibenzofuran 4,4a dioxygenase (DFDO), and dioxin 
dioxygenase. Primer sets specific to these genes have been developed and validated with 
positive and negative controls and are being prepared for GTM. These primers will target what 
is believed to be more rare genes (fewer known sequences) that are capable of degrading a 
more recalcitrant compound. In addition to these primers, we have reviewed the specificity and 
key findings of all primers in the literature (about 55 primer sets) that target aromatic 
dioxygenases. 
 
We will also track shifts in the mouse gut microbiome after exposure to 2,3,7,8-TCDD. The 
experiment will have three sets of mice: an experimental set fed TCDD in an oil emulsion, a 
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control set not fed TCDD or oil, and a second control set fed oil only. Fecal samples will be 
collected for 5 days and analyzed by 454 sequencing. This data may provide insights on 
microbial gut community dynamics after dosage with TCDD and through time. 
 
 
30. Novel Approaches to Studying the In Situ Bioremediation Potential of 
Complex Mixtures           
Kalinowski , Tomasz, McClellan K, Halden R 
BioDesign Institute at Arizona State University, Tempe, AZ, USA 
 
Before choosing from various bioremediation options to deploy at a contaminated site, lab 
experiments are routinely conducted to determine optimal treatment conditions. However, it is 
well known that lab results can differ substantially from those obtained in the field (in situ). The 
principal reason for the limited predictive value of lab studies is failure to mimic natural 
conditions, including water chemistry, temperature and degradative activities of natural microbial 
communities occurring in situ. Small-scale pilot tests conducted in the field are a popular way for 
avoiding the above issues but they come at the risk of impacting expensive monitoring wells and 
introducing new chemicals and biological agents into the groundwater from which they later 
cannot be retrieved. 
  
To remedy these problems, we have developed the in situ microcosm array (ISMA) technology. 
The ISMA is a field-deployable, miniaturized laboratory consisting of a large array of column 
microcosms arranged in parallel. In its third year of funding as a self-standing R01 grant of the 
Superfund Research Program, the ISMA has already been tested at the Lawrence Livermore 
National Laboratory. The ISMA allows one to conduct multiple column microcosm experiments 
in situ side-by-side in the same well at the same time. Thus, it represents an economical 
solution for directly comparing and evaluating remediation options in a single field experiment. 
Groundwater entering the device is stored and later removed with the device, which affords an 
unrestricted freedom of testing without impacting the deployment well or the surrounding 
aquifer. Since the device can be fitted with 18 or more column experiments, it is especially 
useful for evaluating the behavior of chemical mixtures, including the effect of co-contaminating 
antimicrobial compounds (e.g., triclocarban and triclosan). Related work conducted by our team 
has demonstrated that triclocarban and triclosan are persistent environmental co-contaminants 
whose widespread occurrence may impact the biodegradability of Superfund priority pollutants. 
 
 
31. Responses of Selenium and Antioxidant Selenoenzymes following 
Exposure to 3,3',4,4',5-Pentachlorobiphenyl        
Lai, Ian K, Wang B, Luthe GM, Spitz DR, Chai Y, Simmons DL, Ludewig G, Robertson LW,  
Watson WH 
The University of Iowa, Iowa City, IA, USA 
 
Selenium (Se) is a critical antioxidant that is incorporated into amino acids and enzymes. Se 
supplementation has been correlated positively with cancer prevention in both animal models 
and humans. It has been shown that homeostasis of antioxidants, including selenium, can be 
disrupted by exposure to certain aryl hydrocarbon receptor (AhR) agonists. Therefore we 
examined the importance of adequate dietary selenium during exposure to the most potent AhR 
agonist of the polychlorinated biphenyl (PCB) family, 3,3',4,4',5-pentachlorobiphenyl (PCB126). 
We hypothesized that supplemented dietary selenium intake can ameliorate AhR agonist-
induced toxicity. Male Sprague-Dawley rats were fed an AIN-93M diet with one of three dietary 
selenium levels (0.02, 0.2, 2 ppm). After three weeks, rats from each dietary group were given a 
single ip injection of corn oil (control), 0.2, 1, or 5 µmol/kg body weight PCB126 in corn oil, 
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followed two weeks later by euthanization. We observed PCB-induced weight loss at the highest 
dose, but selenium supplementation protected against this effect. PCB exposure caused dose-
dependent increases in liver wet weights (20-80%), but dietary selenium levels had no effect on 
this parameter. Hepatic cytochrome P450 activity was induced up to 20-fold even at the lowest 
dose of PCB126, indicating potent AhR activity. PCB exposure diminished hepatic selenium 
levels (8-35%) in a dose-dependent manner which was accompanied by reduced glutathione 
peroxidase (SeGPx) activity (20-45%), but these effects were partially mitigated (30-50%) by 
selenium supplementation. Conversely, thioredoxin reductase (TrxR) activity was significantly 
diminished in the lowest dietary selenium groups, but was not affected by PCB exposure. 
Diminished TrxR activity correlated with an increased oxidation of thioredoxin (Trx). We 
conclude that PCB toxicity in rats may be related to an impairment of these two major selenium-
dependent antioxidant systems. 
 
 
32. Metal and Metalloid Contaminants in Atmospheric Aerosols from Mining 
Operations              
Landázuri, Andrea C, Csavina J, Sáez AE, Betterton EA, Wonaschutz A, Conant W, Barbaris B 
University of Arizona, Tucson, AZ, USA 
 
Mining operations (crushing, grinding, smelting, refining, and tailings management) are an 
important source of airborne metal and metalloid contaminants.  Smelting operations result in 
significant atmospheric emissions of metals and metalloids.  Wind erosion of mine tailings 
mobilizes dust particles containing trace metals, which can deposit in soils and natural waters.  
It is hypothesized that contaminant transport by atmospheric dust in arid and semiarid climates, 
such as Southwestern US, may become increasingly important with predicted regional climate 
change with potential deleterious effects on human health and ecology.  Human exposure to 
dust can occur through inhalation of aerosols or incidental dust ingestion, especially in the case 
of children.  The ultra-fine particulate matter resulting from smelting operations is particularly 
susceptible to penetrate into the lungs and disperse more readily into the environment than 
coarser soil dusts.  In this work, we present results on the size-resolved chemical 
characterization of atmospheric aerosols at two mining sites in Arizona.  Arsenic, cadmium, 
chromium, and lead are known contaminants in the ore from the mines.  Aerosols were 
collected with 10-stage multiple orifice uniform deposit impactors (MOUDI) located at two 
sampling sites in the vicinity of mine operations.  Total suspended solids (TSP) and scanning 
mobility particle spectrometer (SMPS) data were obtained from one of the sites.  The MOUDI 
yields 10 size fractioned aerosol samples (0.054-18 μm aerodynamic diameter), the TSP 
measures total airborne particulate, and the SMPS yields particle number by size fraction 
(0.0025 to 1.0 μm diameter).  Results show that arsenic and lead presence in the aerosols 
follows a bimodal distribution with particle size, with means around 0.3 and 7 μm.  We 
hypothesize that the arsenic and lead in the fine size range (<1 μm) are the product of 
condensation and coagulation of smelting vapors.  Arsenic and lead concentrations in the fine 
size range reach values as high as 6 and 40 ng/m3 of air collected, respectively. Arsenic and 
lead in the coarse size range (3-18 μm) are thought to be part of aeolian dust generated from 
mine tailing deposits. Future sampling will concentrate on testing of hypotheses and, for this 
purpose, meteorological data at the exact locations of the MOUDI samplers will be made 
available 1-2 days in advance by using the Weather and Research Forecasting (WRF) Model 
available at The University of Arizona. 
 
On the modeling aspect, future work involves the application and validation of aeolian dust 
models available in the literature, and the use of the Dust Regional Atmosphere Model 
(DREAM) to predict dust contaminant transport around the sites.   Meteorological data, soil 
surface and grain characteristics, and MOUDI and SMPS measurements are examples of input 
required to perform these tasks.  Three-dimensional flow simulations of dust dispersion using 
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the computational fluid dynamics software FLUENT® are being carried out to investigate the 
implications of dust emissions, mainly as a function of wind speed, wind direction and 
roughness of the soil using the turbulent k-ε model.  Other type of simulations involves the 
determination of the aeolian dust accumulation curve as a function of wind speed.  The 
concentrations obtained from MOUDI data are comparable to the amount of dust that has been 
eroded and deposited (i.e. accumulated) after a period of time. 
 
 
33. Methods to Quantify Oxy-PAHs in the Environment      
Layshock, Julie, Allan S, Simonich S, Anderson K 
Oregon State University, Corvallis, OR, USA 
 
Polycyclic aromatic hydrocarbons or PAHs have a long history of environmental occurrence and 
human health concern. Remediation efforts and degradation of PAHs has been shown to form 
oxy-PAHs, products that have historically been overlooked in PAH clean up efforts. Since oxy-
PAHs also arise from the same sources as known carcinogenic PAHs, it suggests that they may 
be as ubiquitous as the parent PAHs occurring in numerous environmental media. To determine 
potential exposures occurring via air, water and soil, analytical methods must be in place to 
quantify these emerging compounds. Although studies suggest the toxicity of oxygenated-PAHs 
is likely greater than PAHs, little work has been done in this area. Like wise, analytical methods 
for numerous oxy-PAHs in diverse matrices are still developing. The potential for high 
availability of oxy-PAHs and high toxicity creates a need for quantifications in both areas of 
interest. Objectives of this research were to develop an analytical method applicable to 
numerous environmental media, provide validation using Standard Reference Materials (SRMs), 
and demonstrate application to environmental matrices of concern. An analytical method was 
developed for 14 oxy-PAHs with detection limits in the low ppm range for most analytes. SRM 
validations are underway and oxy-PAHs are found in numerous matrices with concentrations 
rivaling that of PAHs. From particulate matter collected in the atmosphere, 8 oxy-PAHs are 
routinely detected with concentrations very close to or higher than parent PAHs in urban and 
remote environments, respectively. Preliminary data from the Portland Harbor Superfund site 
suggest that Oxy-PAHs are present in the river. 
 
 
34. Enhancing Phytoremediation of Chlorpyrifos       
Lee, Keum Young, Doty SL, Strand SE, 
University of Washington, Seattle, WA, USA 
 
Chlorpyrifos is one of the commonly used organophosphorus insecticides and causes serious 
environmental and human health problems. Our hypothesis was that these problems may be 
partially or thoroughly solved by the emerging phytoremediation technology. To evaluate plant 
potential for degradation of chlorpyrifos, several selected plant species such as aspen, 
cottonwood, and willow were investigated. Analysis of the percent removal of chlorpyrifos from 
solution showed that chlorpyrifos can be taken up by roots and significant amounts of 
chlorpyrifos were accumulated in plant tissues. To our knowledge, this work represents the first 
report for phytoremediation of chlorpyrifos using plants. Further study of plant metabolism of 
chlorpyrifos is in progress. 
  
Expression of genes involved in the metabolism of chlorpyrifos will lead to increased tolerance 
and removal rates of chlorpyrifos by the transgenic plants. Human cytochrome P450 2B6 and 
recombinant rabbit paraoxonase have been cloned into plant expression vector using 35S 
promoter separately. Engineering plants by insertion of two vectors using Agrobacterium-
mediated transformation method is in progress. Uptake and degradation assay of chlorpyrifos 
for the transgenic plants will be investigated. 
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In order to develop plants more capable of tolerating the stressful environment of contaminated 
sites, we introduced a construct to overexpress a chaperone protein that confers general stress 
tolerance including salt, heat, cold, and drought. The poplar hybrid clone 'INRA' 717-1B4 
(Populus tremula x P. alba) was transformed with Agrobacterium tumefaciens, and the best two 
lines were selected for salt and drought stress experiments. The results showed that 
transgenics were tolerant of 500 mM of NaCl, while wild types died at 200 mM within 10 days. 
Cold, heat, and metal toxicity test for the transgenic plants will be investigated. 
 
Through the introduction of overexpression of genes involved in pollutant degradation and 
stress tolerance, we hope to develop superior plant lines for effective phytoremediation. 
  
 
35. Rapid Turnover of MnSOD 4 kb Transcript in MCF-10A Human Breast 
Epithelial Cells Incubated with a Metabolite of 4-Chlorobiphenyl    
Leena, Chaudhuri, Sarsour EH, Kalen AL, Aykin-Burns N, Spitz DR, Goswami PC 
The University of Iowa, Iowa City, USA 
 
Manganese superoxide dismutase (MnSOD) is a nuclear encoded and mitochondrial matrix 
localized antioxidant enzyme that converts superoxide to hydrogen peroxide.  Human MnSOD 
has two polyA sites, which results in 1 and 4 kb transcripts.  This study investigates the 
hypothesis that PCB induced changes in MnSOD expression regulate the transition from 
quiescent to proliferative growth.  Quiescent MCF-10A human breast epithelial cells treated with 
2-(4-chlorophenyl)benzo-1,4-quinone (4-Cl-BQ), a metabolite of 4-chlorobiphenyl (PCB 3), 
showed a dose-dependent decrease in MnSOD activity, protein, and mRNA levels.  Results 
from mRNA half-life measurements showed a significant decrease in the half-life of the 4 kb 
transcript, 20 h in control compared to 14 h in 4-Cl-BQ treated cells.  Interestingly, the same 
treatments did not alter the half-life of the 1 kb MnSOD transcript.  The decrease in MnSOD 
mRNA levels was accompanied with a decrease in MnSOD activity, increase in cellular ROS 
levels, inhibition in cyclin D1 protein accumulation, and a delay in progression from G0/G1 to S 
phase.  Quiescent MCF-10A cells that were simultaneously treated with 4-Cl-BQ, and PEG-
SOD and catalase reversed these effects.  These results indicate that MnSOD activity regulates 
ROS-dependent entry of quiescent cells into the proliferative cycle in 4-Cl-BQ treated MCF-10A 
cells.  These results support the hypothesis that the 3'-untranslated region of MnSOD mRNA 
could be a sensor to environmental stress.  
 
 
36. Toxic Organic Destruction Using Iron-Functionalized Materials    
Lewis, Scott, Smuleac V, Li Y, Xu J, Bachas L, Ormsbee L, Daunert S, Bhattacharyya D  
University of Kentucky, Lexington, KY, USA 
 
Contamination of groundwater and soil by chlorinated organic compounds can be found in a 
variety of locations.  We have successfully evaluated highly effective methods for the 
destruction of toxic, chlorinated organics through comprehensive mechanistic probing of both 
oxidative (free-radical reaction pathways) and reductive (zero-valent nanoscale metals) 
dechlorination systems.  The focus of this work is to create a common membrane platform for 
the incorporation of these technologies capable of degrading target pollutants.  Functionalized 
membranes capable of metal capture were created using water-based and solvent-based 
acrylic acid polymerization to synthesize poly(acrylic acid) (PAA) within poly(vinylidene fluoride) 
(PVDF) membrane pores.  The COO- groups of PAA were used to capture Fe(II), which was 
then either reduced and doped with Pd to form Fe/Pd nanoparticles or used as-is for free radical 
generation with hydrogen peroxide.  Fe/Pd nanoparticles were synthesized within the pores of a 
PAA/PVDF membrane functionalized via aqueous (green) chemistry and used to dechlorinate 
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trichloroethylene (TCE) and 2,2'-dichlorobiphenyl (DiCB).  A PAA/PVDF membrane containing 
immobilized Fe(III) was used to obtain controlled free radical generation and target organic 
(pentachlorophenol) degradation within the membrane pore under convective flow conditions. 
The potential also exists to combine these two methods in order to prevent the formation of 
chlorinated intermediates.  
 
 
37. Testing the Efficiency of Reactive Core Mat to Remediate Subaqueous 
Contaminated Sediment           
Meric, Dogus, Sheahan TC, Alshawabkeh AN, Shine J  
Northeastern University, Boston, MA, USA 
 
The remediation of contaminated sediments presents a global environmental challenge that 
requires new, innovative approaches. The remediation of subaqueous sediments is particularly 
difficult given their interface with overlying water that creates the potential for resuspension of 
particulate–associated contaminants during remediation operations. In large part due to their 
typically high organic content, sediments often have a significant adsorption capacity and can 
retain contaminants ranging from heavy metals to PCBs that can pose substantial human and 
ecological health risks. 
  
 Reactive geocomposites represent a new class of reactive caps that have been developed with 
the potential to substantially improve the management of subaqueous contaminated sediments. 
The reactive geocomposite, which consists of 0.5 in thick reactive geocomposite and 3-4 in 
overlying sand for stability, can provide the same physical isolation of the sediment from the 
overlying water provided by traditional soil caps. However, the geocomposite overlay has the 
potential to: provide a remediation layer that will adsorb and/or neutralize target dissolved 
contaminants from the underlying sediment; prevent migration of fine sediment particles that 
may contain high concentrations of contaminants; and serve as a stable, protective foundation 
material for new, overlying sediment. 
   
Our task in the research is to test the efficiency of the reactive core mat for different sediment 
contaminant types (e.g. PCBs, PAHs and heavy metals) and different environments (e.g. fresh 
water, sea water) using different reactive materials (e.g., organoclay, zero valent iron). For this 
purpose, a new testing device and testing procedure is being developed that accounts for large 
strain consolidation of the high water content sediment, which in turn governs the contaminant 
transportation process from sediment to overlying reactive mat, bioregeneration zone and 
overlying water. 
 
 
38. The Effect of Dietary Fat Content on TCDD-Elicited Hepatotoxicity in 
C57BL/6 Mice            
Mets, Bryan, Kopec AK, Harkema JR, Zacharewski TR  
Michigan State University, East Landing, MN, USA 
 
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is an environmental toxicant that elicits a wide 
range of pathologies. To investigate the effects of dietary fat on the previously characterized 
TCDD-elicited fatty liver phenotype, immature, ovariectomized (ovx) C57BL/6 mice were 
provided free access to standard mouse chow diet as well as isocaloric diets with varied lipid 
and carbohydrate content such that 5, 10, and 15% of total energy came from fat, while protein 
content was fixed. Access to the diets was provided three days prior to treatment and 
throughout the duration of the study. Animals were gavaged once with 30 µg/kg TCDD or 
sesame oil vehicle, and sacrificed 24 or 168 h post treatment. No significant differences in body 
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weight gain were seen. However, relative liver weight (RLW) was significantly increased in all 
TCDD-treated groups compared to respective vehicles, except for the 10% fat isocaloric diet at 
24 h. Interestingly, the 5% fat diet induced the largest increases in RLW.   Oil red O and H&E 
staining showed marked increases in lipid accumulation and vacuolization, with the 5% fat diet 
eliciting the most dramatic accumulation of fat.  Gas chromatography/mass spectrometry also 
confirmed that there were significant increases in total fatty acid content in all TCDD-treated 
groups with the 5% diet exhibiting the greatest fat accumulation.  In contrast, dietary essential 
fatty acids, 18:2n6 and 18:3n3 showed an opposite trend, with greater accumulation in the 15% 
fat diet groups than the respective 5% fat diet groups at 168 h, suggesting that increased dietary 
fat does lead to modulation of hepatic fatty acid composition, but these changes are minor 
compared to the overall toxic response.  Taken together, these data suggest dietary caloric 
composition has an effect on the hepatotoxicity of TCDD. 
 
 
39. Column Experiments to Assess the Sorption and Desorption of Arsenic 
in Low As Aquifers of Bangladesh          
Mihajlov, Ivan, Zheng Y, Stute M, Radloff KA, Huq MR, Ahmed KM, van Geen A  
Department of Earth & Environmental Sciences, Columbia University and Lamont-Doherty Earth 
Observatory of  Columbia University, New York, NY, USA 
 
Pleistocene aquifers at depth in Bangladesh are generally low in arsenic despite being anoxic, 
and are often coated by ferric oxy-hydroxides. Because these aquifers are a potential long-term 
source of safe drinking water in Bangladesh, it is of vital importance to assess the ability of 
sediment to retard As transport from shallower aquifers that might result from intense pumping. 
We present column experiments performed to evaluate As sorption and desorption reactions of 
aquifer sands collected near Araihazar, Bangladesh (23.831Ú N, 90.635Ú E). Low As orange 
sediments were collected in core liners from 10 to 20 m depth. Columns were prepared from 
intact cores and flushed with artificial groundwater (artGW) with or without As in order to study 
the kinetics of sorption and desorption of As, as well as any chemical changes associated with 
these reactions. 
Two 10-cm columns were prepared in the original core liners, without repacking, thus preserving 
the original porosity and grain orientation as in the aquifer. Artificial groundwater (artGW) spiked 
with 200 µg/L As(III) was eluted through the columns under anaerobic conditions at various 
rates (~5, 20, and 60 pore volumes (PV) per day). No redox species, such as Fe or Mn ions, 
were added to the artGW, and microbial growth was neither stimulated nor eliminated. In 
between the runs with As-rich artGW, columns were flushed with As-free artGW of identical 
composition, and then reused at a different elution velocity. Bromide was used as a 
conservative tracer. 
 
Preliminary results showed that the original breakthrough of As was delayed until 10-20 PVs 
were eluted, which is equivalent to 100-200 years of vertical flow through 10 cm of aquifer in our 
field area under current conditions. Near-complete (≥ 80%) breakthrough took 40-60 PVs, 
depending on the core and elution velocity. Oxidation of As(III) to As(V), as well as elution of P, 
was noted in one of the columns, while Mn was eluted from both columns (with higher 
concentrations in the column that exhibited As oxidation). Sorption of As in both columns was 
kinetically limited and reversible. Rapid initial adsorption was followed by a more modest, but 
fairly constant adsorption rate. Desorption from the sediments was slower and significant tailing 
was observed, perhaps due to immobile porous zones. 
 
Results thus far demonstrated the reactivity of orange sediments and indicated their ability to 
significantly retard As transport. Future work will include geochemical characterization of the 
sediments’ solid phase, as well as column experiments in the field, with a greater number of 
sediment cores and natural shallow, high As groundwater  
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40. Measurement and Estimation of Organic-Liquid/Water Interfacial Areas 
for Several Natural Porous Media          
Narter, Matthew, Brusseau ML 
University of Arizona, Tucson, AZ, USA 
 
The transport and fate of organic contaminants is mediated by pore-scale processes such as 
multi-phase flow (immiscible displacement) and mass transfer (evaporation, dissolution), which 
in turn are controlled by the organic-liquid/water interface. The objective of this study was to 
quantitatively characterize the interfacial area between immiscible organic liquid and water in 
natural porous media.  Synchrotron X-ray microtomography was used to obtain high-resolution, 
three-dimensional images of solid and liquid phases in packed columns. Images were 
processed to generate quantitative measurements of organic-liquid/water interfacial area. Ten 
porous media, comprising a range of median grain sizes, grain-size distributions, and 
geochemical properties, were used to evaluate the impact of porous-medium texture on 
interfacial area.  The results show that total specific organic-liquid/water interfacial area is a 
linear function of fluid saturation.  Furthermore, fluid-normalized specific interfacial area was 
shown to correlate very well to median grain diameter.  These two functionalities allow the 
development of a simple method for estimating specific organic-liquid/water interfacial area as a 
function of fluid saturation for a given porous medium.   
 
 
41. Determination of the Degree of Treatment of Triclocarban and Triclosan 
in Biosolid Processing Systems          
Ogunyoku, Temitope, Young T  
University of California, Davis, Davis, CA, USA 
 
Triclocarban (TCC), [N-(4-chlorophenyl)-N'-(3,4-dichlorophenyl)-urea], and triclosan (TCS), 
[2,4,4'-trichloro-2'-hydroxydiphenylether], are antimicrobial active ingredients found in common 
household and personal care products. The necessity and effectiveness of these chemicals 
have been questioned. TCC has been found to have negative effects on mammalian 
reproductive systems. Recent data indicates that TCC has endocrine-disrupting behavior that 
affects the androgen receptor. TCS has been detected in soil, fish tissue, & human breast milk. 
TCS is also known to be toxic to aquatic biota. 
 
After use, many products that contain TCC and TCS end up in wastewater treatment plants 
(WWTPs) where they can be volatilized, chemically or physically transformed, biotransformed, 
or sorb onto particles or microorganisms. It was found that majority of TCC and TCS entering 
the WWTP was removed from the liquid and sorb to the sludge.  TCC and TCS were detected in 
biosolids (i.e. treated sludge). There has been limited research in examining different biosolid 
systems used to degrade/transform TCC and TCS. In addition, previous research has surveyed 
biosolids for TCC and TCS but not sludge. 
   
This study will assess the degree of treatment of TCC and TCS for different biosolid processing 
systems. Sludge and biosolid samples were collected from nine anonymous California WWTPs. 
Six WWTPs used mesophilic anaerobic digestion to process sludge into biosolids. The 
remaining three WWTPs used thermophilic anaerobic, aerobic, and lime stabilization, 
respectively. All samples were extracted and analyzed by liquid chromatography electrospray 
ionization mass spectrometry in order determine the concentration of TCC and TCS. The 
percentage of volatile solids reduction was obtained from each WWTP to determine the mass 
reduction that may occur during digestion. Finally, the degree of degradation was calculated and 
the WWTP key biosolid processing operating parameters (i.e. hydraulic residence time and 
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temperature) were used to asses the degree of treatment. Preliminary results show minimal 
degradation of TCC and TCS amongst the different biosolid processing systems. 
 
 
42. Activation of Hydrogen Peroxide by Silica- and Alumina-Containing Iron 
Oxide Catalysts at Neutral pH Values        
Pham, Anh Le-Tuan, Doyle F  Sedlak D 
University of California at Berkeley, Berkeley, CA, USA 
  
In the presence of iron oxides (e.g., goethite, hematite) hydrogen peroxide (H2O2) can be 
catalytically activated into strong oxidants (e.g., hydroxyl radical) capable of transforming 
recalcitrant contaminants. This process, however, is very inefficient at neutral pH values 
because most H2O2 is decomposed by side reactions that produce H2O and O2, resulting in the 
H2O2 loss. To test the hypothesis that inefficient H2O2 decomposition reactions can be 
minimized by changing the physical and chemical properties of iron reactive sites, modified iron-
containing catalysts were synthesized and tested. The catalysts were produced using a two step 
sol-gel synthesis process that generated iron oxide within a matrix of alumina and silica. The 
catalytic activity of these catalysts toward H2O2 decomposition and phenol transformation at 
neutral pH values was higher than that observed for hematite, goethite and amorphous iron 
oxide; the stoichiometric efficiency, defined as the number of moles of phenol transformed per 
mole of H2O2 consumed, was 50 to 80 times higher than that of iron oxides. The results of this 
study indicate that the silica-alumina-iron oxide has the potential to be an effective catalyst for 
the oxidative degradation of contaminants. The study also indicates that iron-containing 
aluminosilicates, the primary components of clays and other minerals present in the subsurface, 
have the potential to activate H2O2 for in situ contaminant remediation. 
 
 
43. An Inverse Modeling Approach to Estimate Groundwater Flow and 
Transport Model Parameters           
Rasa, Ehsan, Scow K, Mackay D, Ginn T, Foglia L  
University of California Davis, Davis, CA, USA 
 
A numerical groundwater fate and transport model was developed for analyses of data from 
field experiments evaluating the impacts of ethanol on the natural attenuation of benzene, 
toluene, ethylbenzene, and xylenes (BTEX) and methyl tert-butyl ether (MTBE) at Vandenberg 
Air Force Base, Site 60. We used the U.S. Geological Survey (USGS) groundwater flow 
(MODFLOW2000) and transport (MT3DMS) models in conjunction with the USGS universal 
inverse modeling code (UCODE) to jointly determine flow and transport parameters using 
bromide tracer data from multiple experiments in the same location.  The key flow and transport 
parameters include hydraulic conductivity of aquifer and aquitard layers, porosity, and 
transverse and longitudinal dispersivity.  Aquifer and aquitard layers were assumed 
homogenous in this study.  Therefore, the calibration parameters were not spatially variable 
within each layer.  A total of 162 monitoring wells in seven transects perpendicular to the mean 
flow direction were monitored over the course of ten months, resulting in 1,766 bromide 
concentration data points and 149 head values used as observations for the inverse modeling.  
The results showed the significance of the concentration observation data in predicting the flow 
model parameters and indicated the sensitivity of the hydraulic conductivity of different zones in 
the aquifer including the excavated former contaminant zone.  The model has already been 
used to evaluate alternative designs for further experiments on in situ bioremediation of the tert-
butyl alcohol (TBA) plume remaining at the site.  We describe the recent applications of the 
model and future work, including adding reaction submodels to the calibrated flow model. 
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44. Field Scale Evaluation of Solutes Mass Discharge in a Normally Sulfate 
Reducing Sandy Groundwater Aquifer         
Rasa, Ehsan, Scow K, Mackay D, Einarson M, Chakraborty I  
University of California Davis, Davis, CA, USA 
 
Side-by-side experiments were conducted by UC Davis research team at a former fuel station at 
Vandenberg Air Force Base (AFB) to evaluate the rate of transformation of methyl tert-butyl 
ether (MTBE) to tert-butyl alcohol (TBA) impacted by ethanol and to investigate evidence of 
TBA degradation under sulfate reducing conditions.  On one side we injected groundwater 
amended with ethanol and MTBE.  In the other lane we injected groundwater amended with 
TBA.  On both sides, injected ground water was spiked with bromide tracer to provide estimates 
of groundwater flow direction variations, flow velocity, dispersion, and mobile mass loss 
resulting from diffusive sequestration into aquitards.  162 monitoring wells were aligned into 
seven transects located down gradient of the injection wells.  The mass discharge approach 
was used to evaluate the natural attenuation of the injected constituents.  In this talk we will 
focus on calculations of mass discharge of the bromide tracer at each of the seven monitoring 
well transects.  The amount of bromide mass discharged through each transect was calculated 
for any sampling time using field measurements of break through curves.  Cumulative mass 
discharges were estimated and, by iteration based on mass balance, the flow properties of the 
aquifer were estimated.  The calibration process resulted in subtle but quantitatively important 
changes in our assumptions regarding key physical properties of the aquifer (thickness, 
porosity) which could be only approximately estimated by standard methods (coring, CPT, etc.).  
On the basis of this calibration, a more robust approach was devised for evaluating the source 
and fate of TBA in the aquifer. 
 
 
45. Phase Behavior and Deviation from Raoult's Law of Polycyclic Aromatic 
Compound Mixtures           
Rice, James, Suuberg E, Fu J 
Brown University, Providence, RI, USA 
 
Polycyclic aromatic compounds (PAC) are pollutants that pose carcinogenic and teratogenic risk 
to exposed humans. In order to assess and reduce this impact, it is necessary to understand the 
fate and transport of these contaminants. The goal of the present research is to better 
understand the vapor phase transport of PAC pollutants by measuring the vapor pressures of 
fabricated mixtures. A relatively low vapor pressure and possibility of high temperature 
decomposition requires use of the Knudsen effusion technique. The results of over 60 binary 
and multi-component PAC combinations reveal behavior that cannot easily be predicted by ideal 
mixture thermodynamics i.e. Raoult’s law. PAC mixture phase behavior is complex. Melting 
point analysis and differential scanning calorimetry demonstrate the formation of eutectics. 
Vapor pressure and x-ray diffraction measurements illustrate mixture heterogeneity. Binary and 
ternary PAC mixtures are more likely to deviate from ideality, whereas multi-component 
mixtures trend towards ideal behavior. Halogenated PAC mixtures including brominated and 
chlorinated anthracene and pyrene, show that type, quantity, and position of substituent atom(s) 
all affect the interaction energy between molecules and thus make it difficult to predict 
thermodynamic properties. The presented results will show the variability of PAC mixture phase 
behavior and indicate that ideal mixture thermodynamics are not always appropriate when 
predicting PAC transport. 
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46. Effects of Chemical Oxidation on Microbial Activity in PAH-
Contaminated Soil from a Manufactured Gas Plant Site      
Richardson, Stephen D, Jones MD, Singleton DR, Aitken MD 
University of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
 
Coupling in situ chemical oxidation (ISCO), such as persulfate oxidation, with biological 
processes is one potential cleanup option for polycyclic aromatic hydrocarbons (PAHs) at 
former manufactured gas plant (MGP) sites. The goal of this approach is to remove the majority 
of PAHs by ISCO, while maintaining biological activity for residual treatment. However, the non-
specific reactivity of persulfate (and other oxidants) can adversely impact soil microbes, 
potentially reducing their biodegradation potential. Understanding the effects of ISCO on PAH-
degrading communities and their survival post-oxidation is essential for the success of this 
treatment strategy. 
 
A column study was conducted to examine the effects of persulfate on the total microbial 
community, specific phenanthrene degraders, and PAH biodegradation potential. The 
experimental apparatus consisted of a stainless steel column (10-cm diameter) packed to a 
depth of 1 m with homogenized MGP soil. Six pore volumes of a 20 g/L persulfate solution were 
applied to the column, followed by simulated groundwater for the duration of the experiment. 
Soil samples were collected before and after persulfate injection to identify changes in total 
bacterial and phenanthrene-degrader abundance, mineralization activity, community diversity, 
and soil PAH concentration. 
 
Persulfate injection did adversely impact the indigenous microbial community over the short-
term. Immediately after persulfate exposure, a three-log reduction in total bacteria was observed 
along with inhibition of acetate (a general carbon source) and phenanthrene mineralization. 
However, both bacterial quantity and acetate mineralization recovered within 30 d after 
persulfate injection, with phenanthrene mineralization requiring additional time (up to 100 d). 
Known phenanthrene-degrading groups of bacteria, Pyrene Groups 1 and 2 (PG1 and PG2), 
were dominant in the surface soil pre-oxidation; however, only PG1 recovered after persulfate 
exposure. 
 
 
47. Waterjet Placement of Amendments for the Remediation of 
Contaminated Sediments          
Risley, Gavin HR, Elmore AC, Burken JB, Galecki G, Archer A 
Missouri University of Science and Technology, Rolla, MO, USA 
  
Amendments are frequently added for the remediation of polychlorinated biphenyls and other 
chlorinated contaminants in sediments. Placement of these amendments is routinely performed 
using mechanical mixing such as tilling, geotechnical associated methods, and/or agricultural 
practices. Waterjets are an alternative for amendment placement. Waterjets have been used in 
the mining industry to excavate rock and in the lawn care industry to aerate turf for many years.  
There are several prospective advantages associated with amendment placement via waterjet, 
including time and cost savings. The most interesting of these benefits may be the lessened 
impact to the benthic communities compared to mechanical mixing methods, which are 
associated with high mortality rates. New and revised techniques have been produced in the 
laboratory for the delivery of these remediation amendments as well as for the quantification of 
the placed amendments. 
 
A custom waterjet nozzle was created, which allows a pressurized water stream to mix with a 
pressurized amendment stream directly before dispensing into the sediment. The concentration 
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of amendments delivered through the nozzle is dependent upon the incoming water stream 
pressure, the incoming amendment stream pressure, the mixing chamber volume, and the 
discharging nozzle diameter. Therefore, the system is fully adjustable and can be modified to 
inject different concentrations of different sized amendments. In order to calibrate this newly 
developed delivery technique, the amount of delivered amendment must be quantified. The 
established methods typically used to quantify granular activated carbon (GAC) in sediment are 
either low temperature thermal oxidation or chemical oxidation processes, and both of these 
processes are very time inclusive. Granular iron is another amendment used to remediate 
contaminated sediment, and magnetic techniques used to quantify iron in permeable reaction 
barriers do not work well with cohesive soils which characteristically comprise sediments.  
 
Two different methods have been used to quantify the placement of GAC and granular iron 
placed in sediments via waterjet. Spectroradiometry is a technology that uses light reflectance 
off of an object in order to make reflectance, transmittance, radiance, and irradiance 
measurements versus the wavelength emitted from the light source. Spectroradiometers have 
several engineering applications including soil composition characterization during geotechnical 
investigations.  For this research, a spectroradiometer was used in concurrence with direct 
current light to ascertain the reflectance of different GAC/kaolinite mixtures of known GAC 
concentrations in order to establish a set of standards. Kaolinite test beds were then injected 
with the GAC mixture, and samples of the injection area were taken. Once the test bed sample 
data was plotted with the standards, a determination of the amount of GAC injected into the 
kaolinite was found. The granular iron was injected into kaolinite clay test beds, and a digestion 
method was performed to quantify the amount of delivered granular iron. These tests allowed 
for the waterjet nozzle to be adjusted for desired GAC and granular iron dosages. 
 
 
48. Diversity of alkB Genes Recovered from Hexadecane Enriched 
Sediment              
 
Rodgers-Vieira, Elyse, Wawrik B, Doolotkeldieva T, Kerkhof LJ, Kukor JJ, Zylstra GJ  
Rutgers University, New Brunswick, NJ, USA 
  
Alkanes are major environmental pollutants that comprise a large component of crude oil.  
Alkane monooxygenases activate terminal carbon-carbon bonds in the first step of alkane 
degradation with the insertion of an oxygen into the compound, resulting in an alcohol product.  
Previous work showed that different microbial gene groups are obtained from geographically 
distant sites.  The aim of this study was to test the hypothesis that unique microbial populations 
and alkane monooxygenase (alkB) genes can be recovered from geographically distinct sites, 
as well as from sites ranging in different degrees of pollution.  Sediment was collected from six 
river and stream sites with various levels of pollution located in Bishkek, Kyrgyzstan, as well as 
Dushanbe and Khorog, Tajikistan, in Central Asia.  The sites included rural and mountain 
streams, as well as rivers near or in cities.  All sediments were enriched in media containing 
hexadecane as a carbon source and subcultured into fresh media with the alkane three times.   
DNA was extracted from each enrichment culture at various points throughout the enrichment 
for 16S rRNA and alkB clone library construction.  The enrichment cultures were also analyzed 
by terminal restriction fragment length polymorphism (TRFLP) analysis of both 16S rRNA and 
alkB genes. The data show that unique populations of alkB genes can be enriched from 
different locations in Central Asia.  In addition to finding known alkB genes, many exhibit low 
similarity to known genes.  These data confirm that there are many unique families of alkB 
genes waiting to be discovered in the environment.  
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49. Activated Carbon as a Multifunctional Amendment to Treat 
Bioaccumulative Contaminants in Sediments        
Thompson, Jay, Zhang Y, Kim EA, Ahn S, Fendorf S, Slowey YM, Seyfferth A, Luthy RG,  
Stanford University, Standford, CA, USA 
  
Additional Authors: Nanoscale zerovalent iron particles, catalyzed bimetallic nano-iron particles, 
and carbon substrate support materials with embedded nano-iron were synthesized and 
investigated for their effectiveness to degrade PCBs and PBDEs.  PCBs degrade much more 
slowly than PBDEs.  While sorption on carbon substrates concentrates PBDEs from solution, 
sorption slows the overall reaction with embedded nano-iron. 
 
We report on the utilization of modified activated carbon to enhance mercury removal 
efficiencies using two different chemistries.  We describe mercury removal from water using an 
activated carbon coated with a sulfur-rich polymer, polysulfide-rubber (PSR) that consists of 
ethyl-tetrasulfide segments.  Mercury ions were strongly engaged with PSR. 
 
Recently, thiol-functionalized materials have been reported to be very effective substrates for 
mercury removal.  Thiol functional groups form strong binding to mercury and methylmercury 
and this could lead to the sequestration of mercury from environmental systems.  We expect 
that augmenting AC with thiol functional groups would give the AC more affinity towards 
mercury while maintaining the strong association with hydrophobic organic contaminants such 
as PCBs and PBDEs.  The poster will describe the chemistry for making thiolized AC.   
 
 
50. Detection of Hydroxylated Polychlorinated Biphenyls (OH-PCBs) Using 
a Fluorophore-Labeled Binding Domain of the Regulatory Protein HbpR   
Turner, Kendrick, Pasini P, Bachas L, Daunert S   
University of Kentucky, Lexington, KY, USA 
 
Throughout the environment, hydroxylated polychlorinated biphenyls (OH-PCBs) have been 
identified in various organisms as metabolites of a class of toxic, persistent pollutants known as 
polychlorinated biphenyls (PCBs). As a result of years of industrial use, PCBs have been 
identified in environmental and biological samples. The presence of OH-PCBs in organisms, 
including humans, can serve as a biomarker for PCB exposure and OH-PCBs themselves have 
been shown to exhibit significant adverse health effects. For these reasons, it is of great interest 
to evaluate the extent and distribution of OH-PCB exposure in environmental and biological 
samples. To that end, we are working to develop a rapid, portable, selective, and sensitive 
method for the detection of these compounds based upon the HbpR protein from Pseudomonas 
azelaica. HbpR is a protein that regulates the expression of the genes from the hbp operon, 
which is involved in the to degradation of hydroxylated biphenyls by the microorganism. In the 
presence of OH-PCBs, a conformational change occurs when the compound binds to the 
effector-binding domain of HbpR. This conformational change is employed in the development 
of a biosensing system. We have isolated the effector-binding domain of HbpR and chemically 
attached various environmentally-sensitive fluorophores to this protein. This strategy has 
resulted in sensing systems where a measurable change in fluorescence of the engineered 
protein is produced in response to the presence of OH-PCBs. A variety of OH-PCBs are 
currently being evaluated to determine the response characteristics of these protein-based 
biosensing systems. 
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51. Design of an Inexpensive Injection System as an Example of 
Technology Transfer from Working Directly at a Superfund Site    
Wovkulich, Karen, Stute M, Protus T, Mailloux B, Chillrud S  
Columbia University, New York, NY, USA 
 
Technology transfer is an underlying theme of the scientific project being carried out by 
Columbia University’s Superfund Research Program (SRP) at the Vineland Superfund Site. To 
this end, the SRP scientists interact with the site managers (EPA and USACE) and the 
remediation consulting firm at the Vineland Superfund site, with a primary aim of developing a 
method for greatly increasing the efficiency of pump and treat system being used for that 
arsenic contaminated site. Here however, we report on a small, but nice example of technology 
transfer that has occurred due to scientists working directly at the Superfund site. The 
technology transfer is related to recently developing an inexpensive manifold system for evenly 
distributing chemicals into a nest of study wells. Many hydrological and geochemical studies as 
well as remediation technologies rely on the ability to inject chemicals into groundwater wells at 
constant rates. The even distribution of liquids to multiple injection points can be challenging or 
expensive, especially when multiple pumps are used.  An injection system was designed using 
one chemical metering pump to evenly distribute the desired influent simultaneously to 15 
individual injection points through an injection manifold. The system was used during a three-
month injection experiment at the Vineland Superfund site. During the two injection phases of 
the experiment, even distribution of flow to each injection well was maintained. Upon seeing the 
injection system in operation, the consulting firm carrying out the remediation activities at 
Vineland immediately recognized the potential for use in their remediation activities.   
They requested the design, constructed an injection system based on our designs and began 
using it to inject chemicals to prevent iron-fouling in their extraction wells.  Both a patent 
application and a manuscript have been prepared and additional efforts will be made to 
disseminate the information to other consulting companies. 
 
 
52. Bedrock Geology, Soil, and Geochemistry of Arsenic from Domestic 
Wells in Greater Augusta, Maine, USA        
Yang, Qiang, Jung H, O'Shea B, Culbertson C, Marvinney R, Loiselle M, Locke D, Cheek H, 
Thibodeau H, Zheng Y 
City University of New York, New York, NY, USA 
 
Naturally occurring arsenic in groundwater affects the health of >100,000 people in New 
England. In Greater Augusta, Maine, 31% of domestic bedrock wells (790 wells in 1135 km2 
area) installed to calcareous metamorphic rocks with granitic intrusions were found to contain 
>10µg/L As in 2006. This research investigates the source of As and the mechanism for As 
mobilization to groundwater, and factors controlling groundwater As spatial pattern with a focus 
on bedrock geology and soil composition. 
 
Elevated As concentrations were more frequently detected in samples with high pH (>7), low 
dissolved O2 (<1mg/L), and low chloride (<30mg/L). An inverse relationship between As and Fe, 
Mn, or SO4

2- suggests a complex mobilization mechanism of oxidation of As-rich sulfide and 
neutralization by calcite along groundwater flow path. 
 
Groundwater As occurrence has been linked to bedrock geology on regional scale in New 
England. To ascertain and quantify this linkage at the local scale, geostatistical analysis on 
groundwater As distribution in major bedrock units is performed. The probability of [As] >10 µg/L 
is highest in Silurian pelite-sandstone/limestone units (~40%), which differs significantly from 
those in Silurian-Ordovician sandstone (24%), Devonian granite (15%) and Ordovician-
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Cambrian volcanic rocks (9%). The spatial pattern of groundwater As concentration also 
resembles the bedrock map. Thus, bedrock geology is a key determinant of As occurrence in 
fractured bedrock aquifers at spatial scales relevant to water resources planning. This 
association and As exceedance rate in each rock unit are further confirmed robust by higher 
density sampling (340 wells in 35 km2) in 2007 from 4 selected cluster areas representing low to 
high As occurrences. 
 
Chemical composition of soil and stream sediment has been shown to be an indicator of As 
distribution in underlying bedrock aquifers in New England. In Greater Augusta, As distribution 
in soil (77 samples out of 1135 km2) shows very similar spatial pattern as in groundwater at this 
local scale. A stepwise test using logistic regression model confirmed that soil As is important 
among geological and chemical parameters that indicate groundwater As distribution in 
fractured bedrock aquifers. 
 
 
53. Development of Reactive Pd/Fe Nanotubes for Dechlorination of 
Polychlorinated Biphenyls           
Zahran, Elsayed, Zahran EM, Bhattacharyya D, Bachas LG 
University of Kentucky, Lexington, KY, USA 
 
Bimetallic nanoparticles have been proposed as remediation technology for halogenated 
organic compounds.  The dehalogenation efficiency of bimetallic nanoparticles diminishes upon 
continuous use because of aggregation of the nanoparticles that results in a decrease of their 
surface area.  Nanotubes and nanofibers maintain high surface area even when aggregated.  In 
this poster, we describe the synthesis of a new class of bimetallic nanotubes based on Pd/Fe 
and demonstrate their efficacy in the dechlorination of polychlorinated biphenyls (PCBs).  One-
dimensional iron metal nanotubes of different diameters were prepared by electroless 
deposition within the pores of polycarbonate membranes using a simple technique under 
ambient conditions.  Specifically, a track-etch polycarbonate membrane template was mounted 
between two halves of a custom made U-tube cell.  The longitudinal nucleation of the nanotubes 
along the pore walls was achieved by the localized electroless reduction of ferrous sulfate, 
stabilized by ascorbic acid, placed in one side of the U-tube cell, upon diffusion of sodium 
borohydride from the other side of the cell.  The effect of concentration of the electrolytes and 
time of reaction on the structure and morphology of the nanotubes were studied.  Shell/core 
Pd/Fe nanotubes were prepared by soaking Fe nanotubes liberated from the template in an 
ethanolic solution of palladium acetate.  The size, morphology, and structure of the Pd/Fe 
nanotubes were characterized by transmission electron microscopy (TEM) and scanning 
electron microscopy (SEM).  The as-prepared Pd/Fe bimetallic nanotubes were used in 
dechlorination of 3,3',4,4'-tetrachlorobiphenyl (PCB77).  In comparison with Pd/Fe 
nanoparticles, the Pd/Fe nanotubes demonstrated higher efficiency in the dechlorination 
reaction. 
 
 
54. Environmentally relevant levels of arsenic promotes lysosomal 
degradation of CFTR in polarized human airway epithelial cells    
Bomberger, Jennifer, Coutermarsh B, Barnaby R, Stanton B 
Dartmouth Medical School 
 
Cystic Fibrosis Transmembrane Conductance Regulator (CFTR) is a cAMP-activated chloride 
channel and member of the ABC transporter superfamily of proteins. CFTR is expressed in 
most cell types, with an apical plasma membrane expression profile in most epithelial cell types. 
The function of CFTR in chloride secretion is maintained by regulating the abundance of CFTR 
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in the apical membrane through complex regulation of the endocytic trafficking of the channel. 
CFTR-mediated chloride secretion by airway epithelial cells plays a critical role in maintenance 
of the airway surface liquid and mucociliary clearance in the airway. Several studies have 
documented an increased incidence of respiratory infection in patients with chronic arsenic 
exposure. Thus, we hypothesized that chronic low dose arsenic exposure reduces the 
expression and function of CFTR in human airway epithelial cells. We report that low dose 
arsenic exposure promoted a time-dependent and dose-dependent decrease in CFTR protein 
expression in airway epithelial cells. Arsenic exposure did not reduce the expression of CFTR 
recycling mediators (i.e. Rab GTPase 11a, Rab 4a, myosin Vb) to promote the degradation of 
CFTR. However, we demonstrated an increase in the ubiquitination status of CFTR concurrent 
with the arsenic-mediated degradation of CFTR. Pharmacological inhibitor studies revealed that 
arsenic promotes the lysosomal degradation of CFTR. This work demonstrates that arsenic 
promotes the ubiquitin-mediated lysosomal degradation of CFTR, suggesting a reduction in 
mucociliary clearance and innate immune defenses in the lungs of persons with chronic arsenic 
exposure. 
 
 
55. Polychlorinated Biphenyls Disrupt Intestinal Integrity Via Nadph 
Oxidase-Induced Alterations Of Tight Junction Protein Expression   
Choi, Yean Jung, Seelbach M, Pu H, Eum SY, Chen L, Zhang B, Hennig B, Toborek M 
University of Kentucky 
 
Polychlorinated biphenyls (PCBs) are widely distributed environmental toxicants that contribute 
to numerous disease states. The intake via food chain constitutes the main route of exposure to 
PCBs; however, the effects of PCBs on intestinal epithelial barrier functions are largely 
unknown. The aim of the present study was to address the hypothesis that highly-chlorinated 
PCBs can disrupt gut integrity at the level of tight junction proteins. Exposure of human 
epithelial Caco-2 cells to individual PCB congeners, such as PCB153, PCB118, PCB104 or 
PCB126, resulted in activation of NAD(P)H oxidase (NOX) and increased permeability of FITC-
labeled dextran (4 kDa). Consistent with permeability results, treatment with PCB congeners 
disrupted expression of tight junction proteins zonula occludens-1 (ZO-1) and occludin in Caco-
2 cells. In addition, inhibition of NOX by apocynin significantly protected against PCB-mediated 
increase in epithelial permeability and alterations of ZO-1 protein expression. Importantly, 
exposure to PCBs also resulted in alterations of gut permeability via decreased expression of 
tight junction proteins in an intact physiological animal model. These results indicate that oral 
exposure to highly-chlorinated PCBs present a significant risk to intestinal epithelial integrity and 
may directly contribute to the systemic effects of these toxicants. 
 
 
56. Developmental Hyperbilirubinemia and CNS Toxicity in Mice Humanized 
with the UDP-Glucuronosyltransferase 1 (UGT1) Locus     
Fujiwara, Ryoichi, Nguyen N, Chen S, Tukey RH 
The University of California, San Diego  
  
Bilirubin is an end product of heme catabolism and serum unconjugated bilirubin (UCB) requires 
glucuronidation by hepatic UDP-glucuronosyltransferase 1A1 (UGT1A1) before bilirary secretion 
of the glucuronide can take place. Gilbert's syndrome results in congenital hyperbilirubinemia 
and is associated with a promoter polymorphism in the UGT1A1 gene. The cause of Gilbert's 
syndrome is a TA insertion into the TATA box like sequence of the promoter region of the 
UGT1A1 gene, generating A(TA)7 TAA (UGT1A1*28 allele) instead of the normal A(TA)6 TAA 
sequence (UGT1A1*1 allele). To evaluate the contribution of the UGT1A1*28 promoter 
polymorphism towards bilirubin clearance, humanized UGT1A1*28 (hUGT1*28) and UGT1A1*1 
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(hUGT1*1) mice were created. Unlike adult hUGT1*1 mice, hUGT1*28 mice show reduced 
expression of hepatic UGT1A1 and elevated levels of serum bilirubin. However, bilirubin 
accumulates to near toxic levels in neonatal hUGT1*28 and hUGT1*1 mice, followed by a sharp 
decline to adult levels. The sharp reduction in serum bilirubin from 14 to 21 days after birth is 
not associated with liver UGT1A1 expression, but is tightly linked to gastrointestinal expression 
of UGT1A1. In approximately 10% of the humanized mice, peak bilirubin levels result in a 
seizure paradigm that culminates in death. To determine if neonatal hyperbilirubinemia in the 
humanized UGT1A1*28 mice could be minimized, induction of UGT1A1 was examined during 
the neonatal period. Lactating mice were administered an inducing dose of TCDD, which is an 
AhR activator, one day after birth. In comparing the serum UCB levels to untreated hUGT1*28 
mice, TCDD treatment led to a steady decline in UCB levels. At 14 days, maternal TCDD 
treatment also led to the induction of neonatal UGT1A1 gene and protein expression in liver and 
small intestine. Bilirubin deposition in brain tissue and the ensuing seizures are associated with 
developmental mile stones and can be prevented by enhancing regulation of the UGT1A1 gene. 
Humanized UGT1 mice offer a unique opportunity to explore the impact of hyperbilirubinemia on 
xenobiotic and chemical toxicant exposure. This work was supported by NIEHS Grant# 
ES010337 
 
 
57. Polychlorinated biphenyl-induced VCAM-1 expression is attenuated in 
aortic endothelial cells isolated from caveolin-1 deficient mice    
Han, Sung Gu, Eske K, Toborek M, Hennig B 
University of Kentucky 
 
Exposure to environmental contaminants, such as polychlorinated biphenyls (PCBs), is a risk 
factor for the development of cardiovascular diseases such as atherosclerosis. Vascular cell 
adhesion molecule-1 (VCAM-1) is a critical mediator for adhesion and uptake of monocytes 
across the endothelium in the early stages of atherosclerosis development. The upregulation of 
VCAM-1 by PCBs may be dependent on functional membrane domains called caveolae. 
Caveolae are particularly abundant in endothelial cell membranes and involved in trafficking and 
signal transduction. The objective of this study was to investigate the role of caveolae in PCB-
induced endothelial cell dysfunction. Primary mouse aortic endothelial cells (MAECs) isolated 
from caveolin-1-deficient mice and background C57BL/6 mice were treated with coplanar PCBs, 
such as PCB77 and PCB126. In addition, siRNA gene silencing technique was used to 
knockdown caveolin-1 in porcine vascular endothelial cells. In MAECs with functional caveolae, 
VCAM-1 mRNA and protein levels were increased after exposure to both coplanar PCBs, 
whereas expression levels of VCAM-1 were not significantly altered in cells deficient of caveolin-
1. Furthermore, PCB-induced monocyte adhesion was abolished in caveolin-1-deficient MAECs. 
Similarly, siRNA silencing of caveolin-1 porcine endothelial cells confirmed the caveolin-1-
dependent VCAM-1 expression. Extracellular signal-regulated kinase-1/2 (ERK1/2) was 
phosphorylated by PCB77 and PCB126, and pharmacological inhibition of ERK1/2 abolished 
the observed PCB-induced increase in monocyte adhesion. These findings suggest that 
coplanar PCBs induce adhesion molecule expression, such as VCAM-1, in endothelial cells, 
and that this response is regulated by caveolin-1 and functional caveolae. Our data demonstrate 
a critical role of functional caveolae in the activation and dysfunction of endothelial cells by 
coplanar PCBs. (Supported by grants from NIEHS, NIH (P42ES07380) and UK AES) 
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58. Direct Regulation of B cell Differentiation by Dioxin-like Chemicals   
Nadira De Abrew, K, Kaminski NE, Thomas RS 
The Hamner Institutes for Health Sciences 
 
Aryl hydrocarbon receptor (AhR) agonists are present at a significant number of Superfund sites 
and are among the leading contaminants with completed exposure pathways to humans. 
Exposure to these chemicals results in impairment of immune function partly mediated through 
altered differentiation of the antibody secreting B cells. We hypothesized that the gene 
expression cascade of B cell differentiation is modulated at multiple nodes by components of 
the AhR pathway following exposure to agonists such as 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD). To identify the direct acting genes the murine B cell line, CH12.LX, was exposed to 
lipopolysaccharide (LPS), an activator of B-cell differentiation, with and without TCDD treatment. 
Samples were collected at 1 hour post-treatment for whole genome chromatin 
immunoprecipitation analysis (ChIP-on-chip) and at 8 and 12 hrs for gene expression 
microarray analysis. The results identified 1893 genomic regions with a significant increase in 
AhR binding. Of these regions, 1035 mapped to within 10 kb of 803 genes. In the gene 
expression microarray analysis, 495 genes showed increased or decreased expression. A total 
of 78 genes showed both increased chromatin binding and altered expression. Among these 
several AhR-regulated transcription factors known to play a role in B-cell signaling and 
differentiation were identified including BTB and CNC homology 1, basic leucine zipper 
transcription factor 2 (BACH2).The ChIP-on-chip data was further analyzed for the enrichment 
of transcription factor binding sites, transcription factor modules, and novel transcription factor 
binding sites. The results showed that additional transcription factors were enriched in the 
regions showing increased AhR binding suggesting that these factors may be co-regulators of 
the AhR.The enrichment of a CA repeat was also identified in a subset of sequences that co-
occurred with binding sites for the early response growth factor (Egr) family and the AhR. The 
results suggest that TCDD alters B cell differentiation through multiple transcriptional pathways. 
 
 
59. Arsenic exposure, dietary patterns, and skin lesion risk in Bangladesh  
Pierce, Brandon, Rathouz PJ, Argos M, Melkonian S, Chen Y, Parvez F, Graziano JH, Ahsan H 
University of Chicago 
 
Dietary factors are believed to play a critical role in modulating the toxicity of arsenic. However, 
isolating the effects of individual nutrients is difficult, especially when dietary intake is measured 
using a food frequency questionnaire (FFQ). In this study, we examine the relationship between 
FFQ-derived dietary patterns (rather than specific nutrients) and incident skin lesion risk in an 
arsenic-exposed cohort. Using data on 11,395 individuals participating in the Health Effects of 
Arsenic Longitudinal Study (HEALS) in Araihazar, Bangladesh, we examined associations 
between dietary patterns (measured at baseline) and arsenical skin lesion incidence during ~6 
years of follow-up. Dietary pattern scores were generated for each individual by applying factor 
analysis to log-transformed average daily intakes of 39 food items measured on a semi-
quantitative FFQ designed and validated for this population. We also examined interactions 
between dietary pattern scores and individual-level arsenic exposure (measured in both well 
water and urine). All analyses were conducted using discrete time hazard regression models 
adjusted for age, sex, body mass index, smoking, education, and total energy intake. Three 
distinct dietary patterns (with eigenvalue >1) were observed; these were named the “balanced”, 
“animal protein”, and “root vegetable” patterns. Increasing factor scores for the animal protein 
and root vegetable pattern scores were independently associated with decreased skin lesion 
risk. The root vegetable score shows evidence of interaction with arsenic (i.e., the effect of 
arsenic is weaker in individuals with high root vegetable factor scores). In conclusion, this work 
shows that dietary composition is a predictor of skin lesion risk, suggesting that dietary 
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interventions in arsenic-exposed populations could potentially help prevent arsenic-related 
disease. 
 
 
60. Effects of Embryonic Exposure to Dieldrin and p,p'-DDE on Endocrine 
Mediated Signaling in the Danio rerio and Trachemys scripta Models   
Feld, Mara H, Cullaro G, Marquez E, Unal G, Stavropoulos P, Callard IP 
Boston University 
 
Early developmental exposure to environmental endocrine disrupting chemicals (EDCs) is likely 
to be related to reproductive system disorders and hormone sensitive cancers in humans. 
Previous studies have shown reproductive abnormalities in turtles (Chrysemys picta) inhabiting 
a pond (Moody Pond) contaminated with groundwater plumes originating from the 
Massachusetts Military Reservation (MMR) Superfund site, relative to turtles from a reference 
site (Washburn Pond). Analysis using Gas Chromatography/Mass Spectrometry (GC/MS) 
showed that while dieldrin was detected only in C. picta egg yolk from Moody Pond animals (59 
ug/kg), p,p'-DDE (dichlorodiphenyldichloroethylene) was detected from both Moody Pond (51 
ug/kg) and the reference site (177 ug/kg). Before examining the relationship between pesticide 
exposure and endocrine disruption in the turtle model, we first screened these compounds in a 
rapid Danio rerio embryo test system. We have utilized quantitative reverse-transcription PCR 
(QPCR) to characterize pesticide induced changes in estrogen-, androgen-, and aryl 
hydrocarbon receptor- regulated signaling. Neither p,p'-DDE or dieldrin significantly altered 
Androgen Receptor (AR), vitellogenin, Estrogen Receptor (ER), or aromatase-A and -B gene 
expression, although aromatase-A did appear to be slightly reduced by dieldrin in a dose-
dependent manner. Exposure to dieldrin or p,p'-DDE significantly induced cytochrome P450 1a1 
gene expression (2- to 4-fold) in the D. rerio embryo model. We are currently examining the 
effects of dieldrin and p,p'-DDE in a Trachemys scripta egg painting model. Data collection, 
including gene expression changes in the gonad, kidney, adrenal gland, and liver of neonatal T. 
scripta, are currently ongoing and will be reported in the future. 
 
 
61. Inadvertent polychlorinated biphenyls in commercial paint pigments  
Hu, Dingfei, Hornbuckle KC 
University of Iowa 
 
A polychlorinated biphenyl (PCB) that was not produced as part of the Aroclor mixtures banned 
in the 1980s was recently reported in air samples collected in Chicago, Philadelphia, the Arctic, 
and several sites around the Great Lakes. In Chicago, the congener 3, 3'-dichlorobiphenyl or 
PCB11 was found to be the fifth most concentrated congener and ubiquitous throughout the 
city. The congener also exhibited strong seasonal concentration trends that suggest 
volatilization of this compound from common outdoor surfaces. Due to these findings and also 
the compound's presence in waters that received waste from paint manufacturing facilities, we 
hypothesized that PCB11 may be present in current commercial paint. In this study we 
measured PCBs in paint sold on the current retail market. We tested 33 commercial paint 
pigments purchased from three local paint stores. The pigment samples were analyzed for all 
209 PCB congeners using gas chromatography with tandem mass spectrometry (GC-MS/MS). 
More than 20 PCB congeners including several dioxin-like PCBs were detected, and the PCB 
profiles varied due to different types of pigments and different manufacturing processes. PCB 
congeners were detected in azo and phthalocyanine pigments which commonly used in paint 
but also, inks, textiles, paper, cosmetics, leather, plastics and food and other materials. Our 
findings suggest several possible mechanisms for the inadvertent production of specific PCB 
congeners during the manufacturing of paint pigments. 
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62 �. Biological aerosol components in EPA s non-attainment area for PM10 
in the desert US southwest          
Jia, Yuling, Clements A, Fraser M, Simonich S  
Oregon State University  
  
The desert southwestern United States routinely exceeds the federal 24-hr NAAQS for coarse 
particulate matter. PM10 concentrations are large in both urban and rural areas and are 
believed to originate from fugitive dust sources including agricultural fields, roads, and soil 
erosion from the surrounding desert locations. Other sources may include primary biological 
aerosol particles (PBAPs) given the broad mixture of flower, grass, and fungal species that 
thrive in the Sonoran desert area and actively release pollens and spores throughout the year. 
Notably, epidemiological studies have shown that pollen, fungi spores, and other allergens are 
responsible for the prevalence of allergic rhinitis (also known as hay fever) and asthma in the 
southwest which occurs in approximately 35% and 7% of the population, respectively 
(Schumacher 2008). In an effort to identify and assess the relative contribution of these 
biologically derived PM sources in the southwest US region, a series of ambient PM10 samples 
were collected in Higley, AZ, a suburb of the Phoenix metropolitan area, for speciation of 
specific compounds including elemental and organic carbon, ions, metals, n-alkanes, n-alkanoic 
acids, hopanes, and saccharides. Based on the ambient concentrations of these compounds, a 
Positive Matrix Factorization (PMF) model was performed to determine the key contributors to 
PM10 levels. Because of their suggested ability to track biologically important organic materials 
from natural environment, saccharides were chosen as the key compounds to trace the 
contribution from biologically derived PM sources. It was estimated that soil and PBAPs 
contributed to 21% of the measured PM10 mass. Furthermore, local soil and source samples 
representing PBAPs (plants and spores) were collected to study their saccharide compositions 
in particle sizes equivalent to PM10, and it was found soil is not the only significant biologically 
derived PM10 source at Higley, as suggested by earlier studies, instead, the local ambient 
PM10 samples are contributed from a combination of high saccharide concentration PBAPs and 
lower saccharide concentration soils. 
 
 
63. Assessment of genotoxicity in the Atlantic killifish (Fundulus 
heteroclitus) from a creosote-contaminated Superfund site    
Jung, Dawoon, Matson CW, Collins LB, Laban G, Stapleton H, Swenberg JA, Bickham JW, Di 
Giulio RT 
Dartmouth Medical School, Duke University 
 
In the field of ecotoxicology, assessing the level of damage pollutants can cause to the 
organism is an important issue. Several methods of assessing the genotoxic effects of 
pollutants are utilized in the field of ecotoxicology. Each biomarker can give insight into different 
aspects of genotoxicity. The Atlantic Wood Ind. Superfund Site on the Elizabeth River in 
Portsmouth, VA is heavily contaminated with polycyclic aromatic hydrocarbons (PAHs) from a 
wood treatment facility. Atlantic killifish (Fundulus heteroclitus) at this Superfund Site are 
constantly exposed to extremely high concentrations of several carcinogens. Moreover, 
previous studies have reported high occurrences of hepatic tumors in these killifish. In this 
study, we used several markers, long amplicon quantitative PCR (LA-QPCR) for measurement 
of structural damage in the mitochondrial and nuclear DNA, measurement of specific DNA 
adducts (8-oxo-dG and BPDE-dG), and measurement of chromosomal damage using flow 
cytometry, to assess the different aspects of genotoxicity of the killifish exposed in situ. 
Concurrently, we measured the tissue concentrations of various PAHs in these fish as well as 
the PAH concentrations in the sediments of the habitat. As expected, the killifish at the Elizabeth 
River Superfund Site exhibited higher amounts of DNA damage compared to fish from a 
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reference site. Metabolites of benzo[a]pyrene (BaP) seemed to be partially responsible for the 
DNA damage, whereas we found no evidence that oxidative DNA adducts had a role in the 
genotoxicity of the killifish. This research was funded by Duke Superfund Basic Research 
Program (P42 ES10356), Duke Integrated Toxicology and Environmental Health Program 
(NIEHS, T32ES07031), and UNC Superfund Basic Research Program (P42 ES05948). 
 
 
64. A plasma membrane transporter that controls heavy metal 
accumulation in Arabidopsis seeds        
David G. Mendoza-Cozatl, Jobe TO, Akmakjian GZ, Komives EA, Schroeder JI  
University of California, San Diego  
  
Heavy metals like cadmium (Cd), lead and mercury are among the top ten most hazardous 
compounds to human health found at Superfund sites and plants growing near these sites 
represent a potential point of entry for non-essential metals into the food chain. The molecular 
mechanisms by which plants take up and mobilize metals may be used to ensure accumulation 
of essential metals in food crops (i.e. iron, zinc, copper) while preventing the accumulation of 
toxic metals. One crucial step in plant heavy metal homeostasis is the translocation of metals 
from roots to leaves and seeds and many of the processes involved in this long-distance 
transport remain unknown. During our screening for heavy metal sensitive plants using 
Arabidopsis, we identified a mutant able to accumulate significant amounts of Cd in seeds 
compared to wild-type plants. This Arabidopsis mutant displays a Cd hypersensitive phenotype 
at the seedling stage. Moreover, cadmium, iron, zinc and manganese are over accumulated in 
roots but interestingly, only Cd was over accumulated in mutant seeds compared to wild type. 
The underlying gene encodes for a plasma membrane transporter, presumably involved in iron 
homeostasis, and plants showing a reduced expression of this gene display an altered 
expression of an additional set of transporters. Independent characterization of these 
misregulated transporters may lead to the isolation of the genes that mediate long-distance 
transport and seed loading of non-essential heavy metals like cadmium. 
 
 
65. Development of approaches for in situ bioremediation of 
polychlorinated biphenyl impacted sediments       
Payne, Rayford, Chun CL, May HD, Sowers KR 
University of Maryland Center of Marine Biotechnology 
 
Bioaugmentation with dechlorinating microorganisms, such as Dehalococcoides spp., is used as 
a means of degradation of toxic chlorinated ethenes in contaminated groundwater. However, 
there is no similar in situ treatment method available for another class of persistent organic 
pollutants, the polychlorinated biphenyls (PCBs). Biological treatment of PCB contaminated 
sediments is dependent on the development of well characterized cultures of organisms 
capable of dechlorinating PCBs and a means to deliver those organisms to impacted sediments. 
We recently isolated in pure culture a bacterium, Dehalobium chlorocoercia DF1, capable of 
reductive dechlorination of PCBs. Although DF1 can be grown in pure culture, the addition of an 
unknown factor from Desulfovibrio spp. stimulates the ability of DF1 to dechlorinate PCBs. We 
are currently evaluating methods for delivery of DF1 to impacted sediment in 2 liter mesocosms 
containing sediment from a PCB contaminated site (Baltimore Harbor, MD). The delivery 
parameters being tested are addition of DF1 alone, addition of DF1 in coculture with 
Desulfovibrio, and addition of DF1 absorbed to activated carbon. We hypothesize: (1) DF1 can 
be monitored using molecular tools based on 16S; (2) DF1 will survive and dechlorinate PCBs, 
particularly those with double flanked para chlorines; and (3) addition of Desulfovibrio and 
activated carbon will stimulate the rate or extent of PCB dechlorination. After 60 days post 
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addition, we can detect a two-fold increase in the total numbers of dechlorinating bacteria in 
mesocosms receiving DF1 as compared to controls. Interestingly, in mesocosms receiving DF1 
(but not in controls without DF1) we also detect a large decrease in the relative mole percent of 
a PCB with a doubled flanked para chlorine (PCB 61, 2,3,4,5-PCB), and a corresponding 
increase in its dechlorination product, PCB 23 (2,3,5-PCB). These preliminary results suggest 
that injection of DF1 or a similar dechlorinating microorganism will stimulate the reductive 
dechlorination of PCBs in contaminated sediments. Ongoing and future experiments will assess 
the effect of the DF1 added simultaneously with Desulfovibrio, activated carbon and different 
electron donors on the bioaugmentation of PCB contaminated sediment in order to develop an 
effective strategy for in situ treatment. 
 
 
66. Automated Methylmercury Analysis Interfaced to ICP-MS    
Taylor, Vivien, Jackson BP, Davies C, Carter A 
Dartmouth College   
  
Analytical performance of a new commercial automated methylmercury system (MERX; Brooks 
Rand Labs) was assessed, with comparison of different configurations using fluorescence vs. 
ICP-MS detection, and capillary vs. open column gas chromatography. The system was 
developed to automate EPA method 1630, for the determination of ultra-trace methylmercury by 
purge and trap gas chromatography. With the MERX automated system, samples are buffered 
and ethylated in 40mL vials, which are filled to the rim and sealed, then placed on an 
autosampler. Samples are then taken up into a purge vessel and aspirated with N2 for 5 
minutes to transfer volatile ethylated mercury species to a Tenax trap. Three traps are rotated 
so that samples are being continuously loaded, dried, and heated by infrared radiation, enabling 
6.5 minute sample run times. Mercury species are then separated on an open column and 
passed through a heating coil for pyrolysis prior to detection by atomic fluorescence. With the 
automated system connected to sequential atomic fluorescence and ICP-MS (Agilent 7500) 
detection, detection limit was calculated to be 0.009ng/L by ICP-MS (with 202Hg as analyte) 
and comparably, 0.011ng/L by atomic fluorescence. The precision of 12 standards run 
consecutively was equal to 0.72% by both methods of detection, and carryover was better than 
0.1% with both detectors.  
 
The MERX system was also evaluated with a capillary GC column replacing the open column, 
in an attempt to improve detection limits by narrowing peak shape. Carryover was also 
significantly deteriorated in this mode, due to incomplete desorption from traps at lower purge 
rates required for this configuration. Peak resolution was significantly improved by capillary GC, 
especially of later emitting peaks (inorganic Hg, propyl Hg), with inorganic Hg peak width 
reduced from 2 minutes by open column GC to 20 sec by capillary GC. 
 
 
67. Lipid raft is required PCB153-induced endothelial cell adhesiveness to 
leukocytes and upregulation of cell adhesion molecules     
Eum, Sung Yong, Andras IE, Choi YJ, Hennig B, Toborek M 
University of Kentucky 
 
Exposure to persistent organic pollutants, such as polychlorinated biphenyls (PCBs), can lead to 
chronic inflammation and the development of vascular diseases. Because cell adhesion 
molecules (CAMs) of the cerebrovascular endothelium regulate infiltration of inflammatory cells 
into the brain, we have explored the molecular mechanisms by which ortho-substituted 
polychlorinated biphenyls (PCBs), such as PCB153, can upregulate CAMs in brain endothelial 
cells. Exposure to PCB153 increased expression of intercellular adhesion molecule-1 (ICAM-1) 



 

 39

and vascular cell adhesion molecule-1 (VCAM-1), as well as elevated adhesion of leukocytes to 
brain endothelial cells. These effects were impeded by disruption of lipid raft structure by 
cholesterol depleting agents. In addition, disruption of lipid raft blocked PCB153-induced 
activation of NADPH oxidase, JAK and Src kinases located in this domain and upregulation of 
CAMs. Isolation of lipid raft fraction using non-detergent sucrose gradient method confirmed 
predominant distribution of ICAM-1 in lipid raft domain. In contrast, deformation of caveolae, a 
subdomain of lipid rafts, by silencing of caveolin-1 did not affect upregulation of ICAM-1 and 
VCAM-1 in brain endothelial cells stimulated by PCB153. Results of the present study indicate 
that lipid raft-dependent NADPH oxidase/JAK/Src signaling mechanisms regulate the 
expression of CAMs in brain endothelial cells and adhesion of leukocytes to endothelial 
monolayers. Due to its role in leukocyte infiltration, induction of CAMs may contribute to PCB-
induced cerebrovascular disorders and neurotoxic effects in the CNS. Supported in part by NIH 
grants (P42 ES 07380, MH63022, MH072567, and NS39254) and the American Heart 
Association (09SDG2300037). 
 
 
68. Cyclin D1 coordinates cell cycle progression and cellular metabolism in 
PCB-153 treated MCF-10A human mammary epithelial cells    
Goswami, Prabhat, Venkatesha VA, Kalen AL, Sarsour EH 
The University of Iowa 
 
We have shown previously that 2,2',4,4',5,5'-hexachlorobiphenyl (PCB-153) elevated reactive 
oxygen species (ROS) levels in human mammary epithelial cells, which resulted in DNA 
damage, growth inhibition, and cytotoxicity (Free Radical Biology & Medicine, 2008, 45:1094-
1102). This study investigates the hypothesis that cyclin D1 integrates cell cycle progression 
and cellular metabolism in PCB-153 treated MCF-10A human breast epithelial cells. MCF-10A 
cells treated with PCB-153 inhibited progression from G1 to S-phase. PCB-153 treatments 
showed a biphasic response in cyclin D1 protein half-life: 70 min in 1 μM, and 20 min in 10 μM 
PCB-153 treated cells compared to 25 min in control. Pre-treatment of cells with MG132 
protease inhibitor suppressed the decrease in cyclin D1 protein levels. Interestingly, degradation 
of cyclin D1 was absent in PCB-153 treated mouse embryonic fibroblasts carrying a stable form 
of cyclin D1 (T286A). Cells pre-treated with catalase and tempol blunted PCB-153 induced 
decrease in cyclin D1 protein levels. The decrease in cyclin D1 protein levels in PCB-153 
treated cells was associated with an inhibition in AKT and GSK-3b phosphorylation. PCB-153 
treatments increased hexokinase II and pyruvate kinase protein levels that accompanied with an 
increase in glucose consumption. These results demonstrate a redox-sensitive and 
phosphorylation-dependent pathway regulates cyclin D1 protein levels, which in turn regulates 
glycolysis in PCB-153 treated cells. These results support the hypothesis that cyclin D1 
integrates cell cycle progression and cellular metabolism in PCB-153 treated MCF-10A cells. 
(Supported by NIEHS P42ES013661) 
 
 
69. Sodium arsenite sensitizes human melanomas to TRAIL through 
regulation of AP1/cJun, STAT3, and NF-kappaB transcription factor levels 
and modulation of apoptotic gene expression       
 
Ivanov, Vladimir N, Huang S, Hei TK 
Columbia University, Center for Radiological Research, New York, NY 
 
Ionizing radiation, chemotherapy and sodium arsenite are three principal therapeutic modalities 
used for cancer treatment. Although many melanomas express the death receptors TRAIL-
R2/DR5 or TRAIL-R1/DR4 on cell surface, they often exhibit resistance to TRAIL. We and 
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others previously observed that one of the main contributors to chemo- and TRAIL-resistance of 
melanomas is upregulation of STAT3 and NF-k>B that control the expression of anti-apoptotic 
genes, including cFLIP, cIAP, XIAP, Bcl-xL. On the other hand, JNK, via activation of cJun, is 
involved in the negative regulation of cFLIP expression. These data suggested that agents, 
which simultaneously downregulated NF-kB and STAT3 activation, while upregulating JNK-
cJun, might increase sensitivity to TRAIL-mediated apoptosis. Our observations indicated that 
sodium arsenite at low concentration (2-4 mM) may be excellent candidate to mediate these 
effects in melanomas. We demonstrated that arsenite induced upregulation of TRAIL-R2/DR5 
surface expression, but suppressed expression of anti-apoptotic cFLIP (the main inhibitor of 
caspase-8) and Bcl-xL dramatically increasing sensitivity to exogenous TRAIL in DR5-positive 
melanomas Hence, the primary upregulation of DR5 surface expression (either by arsenite or g-
irradiation) and subsequent downregulation of anti-apoptotic cFLIP and Bcl-xL (due to arsenite 
treatment) appear to be an efficient mechanism to recover apoptotic death pathway in TRAIL-
resistant melanomas. Similarly to many other cancers, melanomas possess mitochondria with 
substantially suppressed functional activities, due to depletion and numerous mutations of 
mtDNA. In spite of suppression the mitochondrial respiratory function and the mitochondrial 
death pathway, melanomas still exhibited DR5-mediated caspase-8-dependent death pathway 
that could be efficiently accelerated via an increase in DR5-surface expression and via 
suppression of cFLIP. This finding suggests that sodium arsenite in combination with TRAIL 
may have a great potential in the treatment of human melanomas. 
 
 
70. Gut-Blood Brain Barrier Axis In The Enhancement Of Brain Metastasis 
By Pcbs             
Michal Toborek, Seelbach MJ, Choi YJ, Hennig B 
University of Kentucky 
 
The gastrointestinal tract provides the main route of exposure to polychlorinated biphenyls 
(PCBs); however, little is known about the effects of PCBs on intestinal epithelial barrier 
functions and their cerebrovascular consequences. C57BL/6 mice were exposed to individual 
PCB congeners, such as PCB153, PCB118, PCB104 or PCB126 by oral gavage and, 48 h later, 
were injected with luciferase-labeled K1735 M2 melanoma cells into the internal carotid artery. 
Oral administration of individual PCBs resulted in increased gut permeability in mice. Consistent 
with permeability results, treatment with PCBs disrupted expression of the tight junction (TJ) 
proteins zonula occludens-1 (ZO-1) and occludin in mouse intestine. In addition, oral 
administration of individual PCBs altered expression of the TJ proteins claudin-5, occludin, and 
ZO-1 in brain capillaries. These alterations were associated with increased permeability of the 
blood-brain barrier as determined by flux of sodium fluorescein across brain microvessels. Most 
importantly, exposure to individual PCB congeners enhanced the rate of formation and 
progression of brain metastases of melanoma cells. Further in vitro studies determined that 
PCB-induced signaling pathways associated with caveolae may be responsible for increased 
transendothelial migration of tumor cells. These results indicate that oral exposure to highly-
chlorinated PCBs present a significant risk to intestinal epithelial integrity and may directly 
contribute to the systemic effects of these toxicants. The present findings are the first report that 
exposure to individual PCBs can facilitate the formation of blood-borne metastases. Supported 
by P42 ES 07380. 
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71. Spatial Distribution of Airborne Polychlorinated Biphenyls    
Hornbuckle, Keri C., Persoon C, Peters TM, Kumar N 
University of Iowa 
 
Passive samplers were deployed across Cleveland, OH and Chicago, IL to evaluate the spatial 
variability of airborne PCBs in urban areas. We measured SPCB concentrations, the sum of 151 
congeners or congener groups quantified using tandem mass spectrometry, spatial 
distributions, and congener profiles in two urban areas in the Great Lakes region. Mean SPCB 
concentrations were significantly different between Cleveland (1.73±1.16 ng m-3) and Chicago 
(1.13 ± 0.58 ng m-3) during the August 2008 sampling period. Mean congener profiles were 
compared with commercial Aroclor mixtures and found to be similar to Aroclor 1242 in 
Cleveland and similar to a mixture of 1242 and 1254 in Chicago. We observed large spatial 
variation in concentrations and weak or no significant autocorrelation between sites in both 
cities. 'Hot spots' of high SPCB concentrations were identified in both urban areas and the 
congener profile at these locations were most strongly correlated to that of PCB Aroclor 
mixtures. Congener profiles showed important differences including the enrichment of dioxin-like 
congeners in Chicago. 
 
 
72. Fate of PCB congeners in an Industrial Harbor of Lake Michigan   
Hornbuckle, Keri C, Martinez A, Wang K 
University of Iowa 
 
We have quantified the release of polychlorinated biphenyls (PCBs) from Indiana Harbor and 
Ship Canal (IHSC) to Lake Michigan and the atmosphere. We have measured 158 individual or 
coeluting PCB congeners in surficial sediment, dissolved in water, associated with suspended 
particles, and in air over the water. We predicted the release of these PCB congeners from the 
sediments to the overlying water and from the water to the air for the week of the sampling 
period and extrapolated the results for the annual year. To quantify the level of confidence in our 
calculations, we used a Monte Carlo simulation. We determined that 4 kg of ΣPCBs (± 0.05 kg, 
95% CI) were released from the sediment to the waters and 16 kg of ΣPCBs (± 0.2 kg, 95% CI) 
were volatilized from the water to the air on an annual basis. The release of PCBs is directly 
proportional to the sediment and water concentrations, so a useful result of this study is a new 
"rule of thumb" quantifying this relationship: In similar systems contaminated with Aroclor 1248, 
gross desorption in kg per year from sediment is equal to the bulk sediment PCB concentration 
(ng g-1 d.w.) times the total sediment surface area (m2) times a factor of 5.5 x 10-10 ± 7.7 x 10-
12 (kg PCB g sediment d.w. year-1 ng-1 PCB m-2). The congener profile distributions in 
sediment, water, and air support our determination that the contaminated sediment is a source 
of PCBs into the water and air above it. 
 
 
73. Phytostabilization of the Iron King Mine Tailings Superfund Site, Dewey-
Humbolt, Arizona, USA           
Maier, Raina, Solis-Dominguez FA, Rivera Castelo JA, Borillo-Hutter T, White S, Chorover J 
University of Arizona 
 
Phytostabilization is a technology that is being investigated for remediation of mine tailings sites 
in arid and semi arid environments. The goal is to create a vegetative cap using native plants 
that will 1) prevent wind and water erosion of the tailings, 2) stabilize metal contaminants in the 
rooting zone, and 3) avoid shoot uptake of metal contaminants. The Iron King Mine Humboldt 
Smelter Site was placed on the National Priority List in September 2008. We are currently 
investigating the phytostabilization potential for these tailings which are acidic (pH 2.5 to 3.5) 
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and contain high levels of metal(loid)s mainly arsenic and lead (> 3000 mg kg-1 each), and high 
level of salts (EC 6.5-9 ds/m). A randomized factorial greenhouse study was performed to 
determine the minimum compost amendment rate required to establish plants in the Iron King 
tailings. Representative native species of the Sonoran-Arizona desert ecosystem were 
evaluated including trees (catclaw acacia and mesquite), shrubs (quailbush and mountain 
mahogany) and grasses (Arizona fescue, deer grass, and buffalo grass). Four rates of compost 
(w/w) were tested (0 , 10, 15 and 20%) and plants were harvested after 60 to 75 days. Results 
show that no plants survived in the 0% compost treatment. Biomass production at 10% compost 
was statistically less than at 15 or 20% compost and these plants were clearly stressed, 
showing signs of chlorosis and stunted growth. The dry biomass production was similar for the 
15 and 20% compost treatments the plants in these treatments looked reasonably healthy. 
Metal accumulation into plant shoot tissues and the influence of the plant species on tailings pH, 
EC and culturable bacteria in the tailings will also be discussed. These results will be 
incorporated into the EPA Feasibility Study for this Superfund Site. 
 
 
74. Nanoscale studies of uranium reduction via microbial nanowires using 
in-vivo and in-vitro platforms          
Reguera, Gemma, Cologgi D, Otwell A, Atawe B, Castro-Forero A, Bullard B, Steidl R, Worden 
RM 
Michigan State University 
 
One promising strategy for the in situ bioremediation of radioactive contaminants is to stimulate 
the activity of dissimilatory metal-reducing microorganisms, such as Geobacter spp., to 
reductively precipitate soluble uranium (U(VI)) and other soluble toxic metals from ground 
waters and sediments. The reduction of U(VI) by Geobacter is directly dependent on the 
reduction of Fe(III) oxides, their natural electron acceptor, a process that requires the 
expression of conductive protein filaments (pilus nanowires). The purpose of our proposal is to 
elucidate the mechanism of uranium reduction via Geobacter nanowires using biological and 
nano-enabled tools. The pilus nanowire apparatus is a complex nanostructured biological 
device. Thus, we aim at (1) identifying the molecular basis of nanowire-mediated electron 
transfer using in-vivo platforms, and (2) studying nanowire function at the nanoscale in in-vitro 
platforms that integrate the minimum set of electroactive nanowire components. Progress during 
year 1 includes (i) characterization of the role of the nanowires in the reductive precipitation of 
U(VI) and protection of the cell from metal toxicity; (ii) genome-enabled and high-throughout 
genetic screenings to identify cellular components required for nanowire function; (iii) mass-
production and in-vitro assembly of recombinant nanowire components; and (iv) assembly of 
nanowire components in nanostructured biomimetic interfaces for electrochemical 
characterization at the nanoscale. Understanding the basis of nanowire electron transfer at the 
nanoscale will provide the tools to monitor the physiology of Geobacter spp. during in situ 
bioremediation, and will set the foundation to develop nanowire-based bioelectronic interfaces 
for contaminant removal. 
 
 
75. A Bistable Switch Underlies B Cell Differentiation and Its Disruption by 
2,3,7,8-tetrachlorodibenzo-p-dioxin        
Bhattacharya, Sudin, Bhattacharya S, Kline D, Zhang Q, Crawford R, Andersen M, Conolly R, 
Kaminski N 
The Hamner Institutes for Health Sciences 
 
The differentiation of antigen-stimulated B cells into antibody-secreting plasma cells is disrupted 
by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Based on the feedback-loop architecture of the 
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gene regulatory network underlying B-to-plasma cell differentiation, we hypothesized that a 
bistable switch underlies B cell activation by lipopolysaccharide (LPS), and that TCDD disrupts 
this process by raising the dose of LPS required to trigger the switch. A computational model 
showed that this switch can generate two discrete, stable and mutually exclusive transcriptional 
profiles corresponding to the B cell and plasma cell states. Flow cytometry studies with viable 
LPS-activated CD19+ splenic B cells from female B6C3F1 mice showed two discrete subsets (a 
bimodal distribution), supporting the idea of an underlying biological switch. The cells exhibited 
either a resting B cell-like phenotype with low intracellular IgM (IgMlow), or a plasma-cell like 
phenotype with high intracellular IgM (IgMhigh). The average IgM levels in these two 
populations differed by about two orders of magnitude. Fewer than 5% of the total B cell 
population exhibited intermediate intracellular IgM levels. This nearly binary IgM response to 
LPS was both concentration- and time-dependent, with maximal number of IgMhigh cells 
observed at > 5µg/ml LPS and at 72 h post-activation. TCDD suppresses the response in a 
concentration-dependent manner through a reduction in the total number of IgMhigh cells rather 
than a reduction in intracellular IgM levels. Our results indicate that conversion from a naïve B 
cell phenotype into a plasma cell phenotype is a discrete, switch-like process, and that TCDD 
disrupts this process by suppressing the proportion of B cells that differentiate to plasma cells. 
Although this work was reviewed by EPA and approved for publication, it may not necessarily 
reflect official Agency policy. 
 
 
76. Investigation of the Causes of Gonadal Abnormalities in the 
Chalcalburnus tarichi (Pallas, 1811)        
Guler, Unal, Marquez E, Feld M, Oguz AR, Kaptaner B, Callard PI 
Boston University, Department of Biology, 5 Cummington St. MA, 02215 
 
Van City Treatment Plant (CTP) discharges sewage effluent into Van Lake, Turkey. Gonadal 
abnormalities have been observed in Chalcalburnus tarichi, an Cyprinid species endemic to 
Lake Van Basin, collected from the Van Edremite Gulf of the lake. The rate of occurrence of 
gonadal abnormalities has been 43.3% and 13.6% for females and males, respectively. 
Gonadosomatic index is lower and plasma estradiol levels are lower in these fish, compared to 
fish with developed ovaries. In fish with undeveloped ovaries, the oocyte development was 
arrested at the beginning of the vitellogenic phase and an increase in apoptotic cells was seen. 
In fish with undeveloped testes, the testis follicles did not have germ cells and vacuoles were 
observed in Sertoli cells. Also, vitellogenin was present in the plasma of some male fish 
collected from some regions of the lake. Currently there are no studies examining the presence 
of endocrine disrupting chemicals in the effluent of CTP, or in the water and sediment from Lake 
Van. To determine if there is a relationship between effluent and gonadal abnormalities found in 
fish, we are cloning aromatase (cyp19) and estrogen receptor (ER) genes using C. tarichi tissue 
samples from Turkey. We have a partial sequence of ERβ (639 nucleotides) and cyp19β (243 
nucleotides) cloned from ovary and brain, respectively. In the future, we will measure the level 
of aromatase and ER expression in fish with normal and abnormal ovaries using quantitative 
PCR. 
 
 
77. Translating sensitive environmental pollutant research and nutrition 
through trusted members of Superfund communities     
Gaetke, Lisa, Hofe C, Willett E 
University of Kentucky 
 
Exposure to environmental contaminants may weaken an individual's immune system and 
increase vulnerability to chronic disease. Certain dietary strategies may provide a defense for 
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combating the effects of these contaminants while improving overall health. UK's Community 
Outreach Core developed nutrition education materials to initiate a research translation cascade 
that would promote favorable nutrition behaviors by exposed community members and the 
general public. Teaching materials included a peer-reviewed Cooperative Extension Service 
(CES) publication, teacher's guide, an evaluation form describing specific dietary behavior 
change, and slide presentation used by CES agent facilitators to present to Kentucky Extension 
Homemakers Association (KEHA) members. Kentucky has 120 counties representing 1,000 
KEHA clubs, with approximately 17,700 member households. In the present study, a CES agent 
presented the lesson in seven central Kentucky counties, which held 42 federal hazardous 
waste sites and two NPL sites. Sixty-three homemaker facilitators attended the CES training 
sessions and, in turn, presented the materials to their individual clubs, reaching 700 member 
households. Facilitators' qualitative program assessments showed an appreciation for a unique 
topic for CES, helpful materials, and training in sensitive issues and risk communication. 
Member household qualitative evaluations expressed an interest in the combination of 
environmental issues and nutrition, the nutritional value of spices, and ways to make dietary 
behavior changes using more whole grains and vegetables. A research translation cascade is 
an effective way to disseminate critical health information and engender positive, cumulative 
effects for healthy decision-making. Supported by grants from NIH, NIEHS (P42ES07380) 
 
 
78. Dartmouth Research Translation Core: Using Visual Communication as 
a Key Component of Translation Efforts        
Rardin, Laurie Reynolds, Chen C, Serrell N   
Dartmouth College   
  
The Dartmouth Superfund Research Program is comprised of scientists from Dartmouth College 
and Dartmouth Medical School, who are investigating the effects of toxic metals on the 
environment and human health. The Program includes scientific research projects focusing on 
arsenic and mercury, as well as core projects for trace metal analysis, integrative biology, 
training and research translation (http://www.dartmouth.edu/~toxmetal/).  
 
The Program's Research Translation Core (RTC) informs and educates federal and state 
environmental agencies, scientific colleagues, interest groups and the public about Dartmouth's 
toxic metals research findings. Creating responsive dialogue between investigators in the 
program and its stakeholders is a key component of the RTC, to ensure that research questions 
and results are used in the most effective ways possible.  
 
The RTC is based on a conceptual model stemming from the literature on technology transfer, 
science communication, health promotion and risk communication. The model relies on four 
basic tenets: 1) the importance of effective communication; 2) creating knowledge flow in both 
directions; 3) evaluating the needs of end users and communicating findings to partners; and 4) 
developing interpersonal networks with a broad range of stakeholders. Samples of RTC projects 
that are completed, underway or in the works for our remaining grant cycle are featured in our 
poster. Our communication approach emphasizes the importance of using illustration as an 
essential element in conveying information to all target audiences. 
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79. Collaboration with NC and Federal Government Partners Increases UNC 
SRP Research Relevance          
Bouma, Brennan, Pfaender F, Gray K, Haine D    
UNC - Chapel Hill, SRP Research Translation Core    
   
The UNC SRP Research Translation Core continues to foster collaboration with state and 
federal government partners who can use our science. At the state level, the RTC partnered 
with NCDHHS to develop its capacity to identify populations at greatest potential risk from well 
water contamination and provide public health action strategies to reduce such exposure. The 
RTC is developing a database to identify and map data patterns of concern for 25 organic and 
inorganic contaminants. We will also communicate results and provide training for state 
agencies and local health departments. Additionally, the RTC is partnering with NCDHHS to 
evaluate the effectiveness of fish consumption advisory signs at a PCB-contaminated lake. 
  
In recent months, we completed evaluations of educational materials produced in partnership 
with NCDHHS and NCDENR. For the video Can We Talk?: Achieving Results by Working with 
Communities, pre-/post-tests and 30-day follow-up surveys with over 150 government 
employees indicated statistically significant changes (α=0.05) in perceived effectiveness and 
quality of public interactions (with > 75% of participants indicating improvement in both 
categories); clarification of individual values around public participation and more inclusive 
definitions of roles of government employees; and improved knowledge, emotions and 
confidence among participants. 
  
We also evaluated a PSA that we designed with NCDHHS to educate people about a catch-
and-release policy at another recreational facility contaminated with PCBs from an upstream 
NPL site. In an evaluation with 175 students, we found statistically significant (α=0.01) 
improvements in knowledge as a result of watching the PSA. We also found strong intentions to 
perform desired behaviors. In addition, participants were able to accurately recall the 
information after 24 hours.  
 
At the federal level, the RTC recently hosted a meeting aimed at improving understanding of 
work practices within the EPA and ATSDR and their science and science communication needs 
as they relate to the Superfund cleanup program. It was attended by over 40 people, 
representing 15 SRPs, USEPA, ATSDR, NIEHS and the NCDHHS. 
 
 
80. Effects-Related Biomarkers of Environmental Neurotoxic Exposure - 
Research Translation and Outreach Activities       
Frevert, Katie, Burbacher T, Furlong C 
University of Washington 
 
The Research Translation Core (RTC) supports the overall Superfund Program at the University 
of Washington with concentrated efforts in five areas: 1) communicating with government 
agencies regarding scientific issues of relevance to the Superfund process, 2) technology 
transfer, 3) communicating with broad audiences such as providing continuing education 
opportunities to professionals interested in environmental health, 4) addressing issues of 
concern to communities, and 5) tracking and documenting research translation activities. During 
the past year, we continued to foster longstanding relationships with EPA Region 10, the 
Agency for Toxic Substances and Disease Registry, and the Washington State Departments of 
Health and Ecology. The core was active in planning and co-hosting a Northwest Treaty Rights 
and Fish Consumption Workshop; participated in Region 10 EPA EJ Program forums with 
Matay Stanislaus and Charles Lee and participated in the EPA National Community 
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Involvement Training Conference (CIT) with two other SRPs. Technology Transfer and 
collaborations with the University of Washington Office of Technology Transfer have been a 
priority for two research projects with agreements and provisional patents having been 
established this year. Newly initiated research projects have required the core to broaden its 
constituent base to include providing health and educational information to disease advocacy 
groups and industrial workers who are concerned about the effects of environmental 
contaminants such as manganese exposures and parkinsonism. Procedures for developing and 
disseminating these educational materials are being developed in conjunction with 
representatives of these groups. The core continues to support the Northwest Toxic 
Communities Coalition, a regional coalition comprised of community groups and tribal members 
who live near hazardous waste sites in the Pacific Northwest and EPA's Region 10. The 
organization's mission is to prevent, reduce, and eliminate exposures in communities impacted 
by toxic waste sites. With assistance from the RTC, the coalition held a spring summit and 
joined the RTC in representing the campus-community partnership at the EPA CIT Conference 
in August. 
 
 
81. SRP Research Translation: Past, Present, & Future     
Golden, Meredith, Chillrud S. NIEHS SRP Numerous SRP Research Translation Cores   
Columbia University SRP Research Translation Core    
    
Research Translation has become an essential component of the NIEHS Superfund Research 
Program. This poster will summarize its significant goals, obstacles, achievements, and future 
directions.  
 
Starting in 2005, each Superfund Research Multi-project Grant (P42) has been required to 
include a Research Translation Core as part of its overall program. The purpose of this core is 
to "translate important research outcomes [emanating from the program] to appropriate 
audiences, thereby encouraging the accurate and timely use of these research products" and, 
thus, advancing public health. NIEHS specifies the inclusion of three key activities: 1) partnering 
with governmental agencies, 2) conducting technology transfer, and 3) communicating to broad 
audiences.  
 
The Research Translation Cores across the country consist of many types of projects closely 
related to the research supported by the Superfund Research Program at each university. 
NIEHS has permitted a broad interpretation of research translation to accommodate the diverse 
nature of these research programs and to encourage creative approaches to this new endeavor. 
To make sure that the SRP scientific findings and products meet the needs of government 
agencies, NIEHS has encouraged the RTCs to develop strong working relationships with those 
responsible for risk assessments and remediation at Superfund Sites, especially EPA and 
ATSDR. In addition to filling the needs of government scientists, regulators, and policy-makers, 
RTCs work with public and private stakeholders.  
 
Over the past few years, members of the RTCs have met to discuss alternative RTC models, 
lessons learned, best practices, and potential areas for collaboration. The goal of these 
teleconferences and workshops is to enhance the performance of the individual RTCs and to 
facilitate collaborative endeavors both among the RTCs and with relevant partners. This is an 
ongoing process. This poster hopefully will serve to engage more researchers and government 
officials in this dynamic conversation. 
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82. Development of Molecular Biology Tools at MSU's Research Translation 
Core              
Hashsham, Syed, Chai B, Wang Q, Iwai S, Johnson T, Hashsham S, Cole J, Trosko J  
Michigan State University  
  
To support projects involved in identifying biodegradation genes and detecting biodegradative 
activity in natural environments, the research translation core (RTC) at Michigan State 
University has developed a set of molecular biology tools to facilitate generating, collecting and 
analyzing 16S rRNA and functional gene data through high throughput sequencing 
technologies. These tools include: Fungene Pipeline and Repository, which offers an interactive 
display and analysis tools for the monthly updated search results (57 updates so far) using 
Hidden Markov Models (HMM) on the NCBI protein database, and the Pyrosequencing Pipeline, 
which provides a collection of fast and workflow-oriented tools for handling sequence data 
related to 16S rRNA gene and genes serving important functional roles in contaminant 
degradation (e.g., oxygenases and dehalogenases). These two pipelines together are capable 
of serving projects handling high throughput sequencing data for a variety of important research 
tasks, such as homology analysis of the marker genes, primer design, as well as quality-
controlled data preprocessing, sequence alignment and clustering, classification, tree building, 
calculations of ecological metrics, etc.  
 
The recent improvements to these tools include: the implementaion of cluster computing to 
shorten the HMM search cycles and overall capability; the option to filter out functional gene 
reads that contain frameshifts due to sequencing errors; option to use pairwise alignments to 
calculate distance matrices for less conserved protein families; calculations of entropy values of 
protein positions to aid identifying biologically important residues; the expanded search 
databases for primer/probe check such as human genome and metagenomic databases. 
 
 
83. Integrating Participatory Communication and Structured Public 
Involvement Processes to Better Address Superfund Issues: The Paducah 
Gaseous Diffusion Plant Future State Vision Project      
Hoover, Anna Goodman, Anyaegbunam C, Bailey K, Grossardt T, Ormsbee L, Schwartz M 
University of Kentucky Superfund Research Program Research Translation Core 
 
Through the auspices of the Kentucky Research Consortium for Energy and the Environment 
(KRCEE), members of the University of Kentucky Superfund Research Program Research 
Translation Core have joined experts in participatory rural communication appraisal and 
structured public involvement to develop an innovative approach for community involvement in 
determining the future of Superfund sites. The KRCEE team has been charged by Kentucky's 
Congressional delegation and the United States Department of Energy with integrating public, 
regulatory, and technical community visions to produce a publicly approved Future State Vision 
Report for the Paducah Gaseous Diffusion Plant (PGDP) National Priority List Superfund site. 
The three-step methodology being implemented includes personal interviews, focus groups, and 
large community meetings, with individuals from disparate stakeholder groups engaged at each 
stage. The information gathered during the interview and focus group stages will be utilized to 
create sample scenario visualizations that will be discussed and scored during the community 
meeting stage. Ultimately, the project will result in a "PGDP Future State Vision Document" that, 
while not decisional, will be available to inform future US Department of Energy decisions 
related to the disposition of the PGDP after decommissioning. In addition, CAsewise Visual 
Evaluation (CAVE) technology will utilize community preferences for sampled scenarios to 
predict preferences for additional, non-sampled model scenarios. A community consultation 
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panel with representatives from sixteen unique stakeholder groups will advise the team 
throughout about potential process improvements. 
 
 
84. Delivering Complex Environmental Messages within Cultural Context  
Keating, Martha, Miranda ML, Di Giulio RT 
Duke University 
 
Federal and state public health agencies, including North Carolina, have issued fish 
consumption advisories for fresh and saltwater fish due to mercury contamination. Groups that 
are the least aware of advisories, and the most likely to consume higher amounts of high-
mercury fish, are those with low-income/low educational attainment, limited English proficiency, 
and recent immigration status - all characteristics of the growing Latino population in NC and 
across the U.S. Avoiding fish consumption entirely is undesirable as omega-3 fatty acids from 
fish are associated with better birth and developmental outcomes. Communicating fish advisory 
information to Latino anglers through traditional outreach channels such as websites and fishing 
licenses is ineffective. In addition to the complexity of delivering a "double-sided" risk/benefit 
message about fish consumption, additional challenges arise in reaching the Latino population 
in ways that are culturally appropriate and effective. This project, sponsored by NIEHS 
Partnerships for Environmental Public Health, involved collaboration between Duke University, 
the North Carolina Supplemental Nutrition Program for Women, Infants, and Children (WIC), 
and the North Carolina Healthy Start Foundation. Using information about advisory awareness 
and communication strategies collected by peer interviewers in Latino communities across NC, 
we developed outreach materials for Latino men and women. Focus groups tested the 
messages and formats. These materials will be incorporated statewide into the WIC nutrition 
education curriculum. WIC nutritionists will be trained to use these materials via webinar and 
continuing education credits. This project provides strategies for developing and delivering 
environmental messages to Latinos, emphasizes the need for evidence-based interventions, 
and highlights the potential of partnerships between environmental scientists and social 
scientists. 
 
 
85. Open Science, Collaboration, and Capacity Building: Boston University 
Research Translation and Community Outreach Cores     
Patts, Gregory, Scammell MK, Ozonoff DM 
Boston University School of Public Health 
 
Open science remains a key tenant of the Boston University SRP. This is manifest in both the 
work of the Research Translation Core (RTC) and the Community Outreach Core (COC). The 
RTC, which works primarily with government agencies and the scientific community, has made 
available via its website a wide array of research tools including open source software 
developed by project PIs and a list of laboratory reagents. Promising collaborations were 
initiated in 2009 with the Massachusetts Department of Environmental Protection, Brown 
University SRP, and local boards of health on the topics of exposure assessment and oversight 
of potentially harmful sites and facilities. The RTC has hosted several workshops and online 
trainings on tools for open science and the sharing of information, including the use of RSS 
feeds, wikis, and social bookmarking. Online tools have also been developed as part of the 
COC to facilitate the understanding of scientific research among our community partners and 
environmental health advocacy organizations. These include the creation of an interactive map 
of the Massachusetts NPL sites and other sources of environmental pollution of concern to 
community partners. The creation and use of maps for research has been a large component of 
two BU SRP research projects, particularly in the development of exposure models. In 2009, the 
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COC conducted six trainings to build capacity among community collaborators to develop 
community-based, user-generated content maps in response to residents' concerns regarding 
contaminated sties and land uses. COC staff are also advisors to "Statistics for Action," a 
project funded by the National Science Foundation to our community collaborator Toxics Action 
Center, that builds on educational tools created by the COC for residents concerned about 
health effects of exposure to environmental hazards. 
 
 
86. Intellectual and Resource Collaboration within the Boston University 
Superfund Research Program         
Patts, Gregory, Ozonoff DM, Scammell MK, Webster TF, Howard GJ 
Boston University School of Public Health 
 
Since 2001, the Boston University Superfund Research Program (BU SRP) has studied the 
effects of exposure to environmentally hazardous substances on reproduction and development 
in humans and wildlife. The program has nine projects and five core facilities, structured around 
an Epidemiological Studies Block, a Biomedical Mechanisms Block, and Non-Biomedical Block. 
The projects in the Epidemiological Studies Block examine the effects of perchloroethylene on 
neurodevelopment in a population exposed through drinking water, and develop improved 
methods for mapping epidemiologic data. The subjects of the Biomedical Mechanisms Block 
include receptor-based mechanistic studies of the role of intracellular receptors and signaling 
pathways in the development of organisms and tissues for important xenobiotics; studies of 
mechanisms of toxicity and resistance of fish populations to PAHs and xenoestrogens involving 
receptors and cytochrome P450s; studies of the mechanistic basis for reproductive and 
developmental effects observed in wildlife exposed to a complex mixture in surface water from a 
Superfund site via groundwater and sediment; and mechanisms of oxidative dechlorination by 
an abiotic non-heme iron catalyst for remediation of a wide variety of xenobiotics. The Research 
Core provides bioinformatics expertise to each of the projects. The Research Translation Core 
focuses on improving access to BU SRP products through the use of open access tools 
available to scientists and government agencies. The program continues to have vigorous and 
varied educational and participatory research programs via the Community Outreach Core. 
 
 
87. Brown's RTC: Communicating Various Themes to Various Stakeholders  
Pennell, Kelly, Suuberg, E 
Brown University 
 
Brown University’s Research Translation Core (RTC) develops and provides communication 
mechanisms by which the results of SRP research, and related research being performed 
elsewhere, become available to professional stakeholders in Rhode Island and the Nation. The 
RTC continues to be involved in research translation activities related to nanomaterials and 
vapor intrusion. For the past several years, the RTC has been dedicated to these topics and will 
continue efforts in these areas. In addition, Brown’s RTC has developed new research 
translation directions more specifically related to environmental toxicology. For example, Brown 
is organizing a training event in March 2010 for environmental journalists, titled:  Waiter, There’s 
a Phthalate in My Soup”.  This training will include a panel of speakers (two scientists from 
Brown’s SRP) as well as veteran environmental journalists to discuss topics that will provide 
journalists with the tools necessary for bridging the gap between science and public perception. 
Another training event being developed is aimed at attorneys, and addresses issues related to 
toxicity standards, the role of class action law suits in environmental exposures, and emerging 
environmental toxicology issues 
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88. The UCSD SRP Research Translation and Community Outreach Core: 
Working to transfer SRP knowledge and technologies to Tribal Nations and 
U.S.-Mexico Border Communities         
Pezzoli, Keith, Sarabia H, Tukey RH 
University of California, San Diego 
 
UCSD’s SRP Research Translation and Community Outreach Core (RTC & COC) works with a 
diverse set of regional, national and international partners. Our COC is working closely with the 
29 Palms Band of Mission Indians to put SRP molecular bioassays to use in addressing dioxin 
and other Superfund contamination issues on Tribal Lands. NIEHS and ARRA funding enabled 
us to expand this collaboration. We are working with our tribal partners to create a new position 
(job) in the 29 Palms tribal science lab. This new position will enable tribal scientists to utilize 
cutting-edge molecular technologies when dealing with Superfund chemicals. Our RTC 
concentrates on the San Diego-Tijuana border region where crossborder flows of waterborne 
toxicants and hazardous substances put ecosystems and public health at risk on both sides of 
the border. We created a 28-minute UCSD-TV documentary (titled, Los Laureles Canyon: 
Transborder Research in Action) that shares the lessons we are learning with broader 
audiences. The TV documentary features the SRP RTC border work we are doing to integrate 
participatory watershed-based planning with environmental health science (including 
ecotoxicology and biomolecular technologies) and climate change science. The coupling of 
planning with the environmental health sciences has proven to be fruitful. It has enabled us to 
improve methods for measuring, understanding and managing risks associated with exposures 
to toxicants. The planning contribution adds value by relating the built environment and land use 
to public health outcomes while taking climate change and the globalization of science into 
account. Our process model creates opportunities for citizens to work alongside researchers in 
collaborative efforts to resolve complex environmental and health challenges of the U.S.-Mexico 
border. We were recently invited to show the TV documentary at the 2010 American Association 
for the Advancement of Science (AAAS) annual meeting in San Diego; it is considered an 
exemplar of research translation, outreach and multimedia science communication. 
 
 
89. Stabilizing Mine Tailings: Multistakeholder Outreach and Science 
Research in Mexico and the United States       
Ramirez, Denise Moreno, Meza Figueroa D, Maier RM, Field J, Gandolfi AJ   
The University of Arizona   
   
The University of Arizona Superfund Research Program (UA SRP) has been working to develop 
solutions to transboundary environmental issues in a binational, collaborative manner. In 
association with the U.S.-Mexico Binational Center for Environmental Sciences and Toxicology 
(Binational Center), the UA SRP Community Outreach Core empowers binational stakeholders 
with the skills and expertise needed to address health and environmental challenges. One 
example of this type of work is the Nacozari de Garcia mine tailings stabilization project. 
Investigators from UA SRP have partnered with Mexican collaborators in the Binational Center 
to study the impact of mine tailing waste in this northern Mexican town in Sonora. The  
 
Community Outreach Core is utilizing a multidisciplinary approach, meshing environmental 
sciences with social science to address contamination issues. The components of this approach 
incorporate stakeholder engagement, stakeholder training, science translation, and community 
needs. The project is a multistakeholder collaborative effort involving the University of Sonora, 
Mexico’s Secretariat of the Environment and Natural Resources, U.S. Environmental Protection 
Agency, Sonora’s Commission of Ecology and Sustainable Development, Southern Copper – 
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Minera Mexico, Municipality of Nacozari de Garcia, and the Border Environmental Cooperation 
Commission. Accomplishments to date include: 1) environmental impact assessment, 2) mine 
tailings stabilization plan, 3) informational community meetings, 4) phytostabilization 
greenhouse studies, 5) benchmark community surveys, 6) engagement of multistakeholders, 7) 
land use mitigation, 8) community information sheets, 9) Mexican student trainings, and 9) 
research project publications. UA SRP/Binational Center investigators have been able to partner 
across political boundaries to examine environmental science and health issues. The UA SRP, 
via this binational collaborative project, is demonstrating that SRP solutions can be applied to 
global environmental challenges. This research project is the first in Mexico’s history that is 
dealing with unconfined mine tailings and is incorporating industry, government, and research 
institutions. 
 
 
90. Creating Partnerships with Agencies to Improve Superfund Site Clean 
Up at Iron King Mine and Humboldt Smelter Site, Humboldt, Arizona   
Ramirez, Mónica D, Butler L, Maier R, Betterton E, Gandolfi A 
The University of Arizona  
  
The University of Arizona Superfund Research Program's Research Translation Core (UA SRP 
RTC) emphasizes partnership building as a process of learning the goals of the stakeholder 
(federal, state, community and industry) to see where the UA SRP research products and 
activities can complement their needs. RTC brought UA SRP researchers together with US 
Environmental Protection Agency's Region 9 office (EPA R9) and Arizona Department of 
Environmental Quality (ADEQ) Project Managers to work collaboratively on the Remedial 
Investigation and Feasibility Study at the Iron King Mine and Humboldt Smelter Superfund Site 
in Dewey-Humboldt, Arizona. Recognizing that there are multiple challenges at the site to which 
our UA SRP investigators could contribute, a series of teleconferences took place, involving all 
involved stakeholders to collaboratively align the UA SRP research direction with EPA R9's 
needs. In response to the concerns expressed by the EPA project manager, UA SRP (research 
project 8) set up a ten-stage (0.056-18 µm) air sampler to analyze the chemical composition of 
the air particulates by size fraction in the town of Humboldt, Arizona. This air particulate 
information complements the EPA's existing air monitoring program, and provides additional 
data that will assist them in selecting the best clean up strategy. UA SRP (research project 9) is 
currently performing greenhouse studies to determine the phytostabilization potential of the Iron 
King Mine tailings. UA SRP provided current results at the site for EPA project manager to 
incorporate in the Remedial Investigation Report and Feasibility Study Report. A five-year 
agreement has been established between the UA SRP and the property owner to begin a 
phytostabilization field trial at the Iron King site in spring 2010. In addition to facilitating scientific 
interactions, the UA SRP RTC has participated with EPA R9/ADEQ in public stakeholder 
interactions, such as community meetings and events to distribute information about mine 
tailings, arsenic, lead and risk assessment, and to discuss our research project at the site with 
community members. The UA SRP RTC has applied a multi-component approach to collaborate 
with site owners and regulators for clean up, and community members to disseminate 
information and enhance individual empowerment and participation. These efforts have 
dramatically improved the level of collaboration between the UA SRP and government 
agencies, especially the EPA R9 and ADEQ. 
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91. Research Translation Activites at UC Davis       
Sanborn, James R. 
UC Davis 
 
This poster reports on the Research Translation (RT) Cores Activities for the UC Davis 
Superfund Research Program. Examples of the three main Research Translation areas 
considered relevant to NIEHS for RT, business ventures, partnering with government and 
communication with a broader audience will be given. In addition, potential new areas for 
research translation such as communication with the California Legislature regarding toxic 
substances legislation, development of a Research Update newsletter for legislators and 
governmental regulators and plans for a meeting on remediation of ground water with naturally-
occurring microbes. We plan to continue support of Entrepreneurship Academies in executed by 
the Graduate School of Management, UC Davis. 
 
 
92. Sharing SRP Water Quality Data Using CUAHSI HIS Cyberinfrastructure  
Zaslavsky, Ilya, Whitenack T, Pezzoli K, Sarabia H  
University of California San Diego   
   
Integration of water quality data collected by different SRP teams is an important component of 
knowledge sharing within the SRP program. The ability to access, explore and compare 
heterogeneous water quality samples analyzed using different chemical and biological methods 
and evaluate them with respect to local environmental conditions and related water information, 
allows researchers to better plan experiments, reduce duplication in data collection, and 
establish collaborations across SRP programs. This poster describes a data sharing pilot 
integrating water sample data from SRP RTC projects at University of California San Diego and 
University of Arizona. The UCSD project studies Superfund toxicants in the highly urbanized 
Chollas Creek Watershed in San Diego, CA, examining dry-weather urban runoff samples with 
both conventional analytical chemistry methods (ICP/GCMS) and emerging SRP molecular 
bioassays (P450 HRGS). The University of Arizona study focused on determining arsenic 
exposure via drinking water and characterizing urinary arsenic excretion among children and 
adults in four towns of Yaqui Valley, Sonora, Mexico.  
 
To bring these data together we leveraged cyberinfrastructure for water information developed 
within NSF-supported CUAHSI HIS (Consortium of Universities for the Advancement of 
Hydrologic Science, Inc., Hydrologic Information System) project (his.cuahsi.org). The system 
now hosts over 60 observation networks, with over 2 million observation sites nationwide, from 
government (USGS, EPA, NCDC, Army Corps of Engineers, etc.), non-profit and academic 
sources.  
 
The benefits of CUAHSI HIS cyberinfrastructure for sharing SRP data include: 1) quick online 
publication of hydrologic time series and water sample dataset and metadata, 2) ease of porting 
datasets into GIS packages and other analytical software, 3) discovery of related data by 
geographic area and measured parameters, 4) sharing of data in a standard format, and 5) 
access to multiple online and desktop data discovery and analysis tools designed around the 
standard format. Once UCSD and UA SRP services are published online on CUAHSI servers, 
both data collections can be analyzed together with water quality data from other agencies and 
used to support decisions on protecting the environment and public health. 
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93. Innovative Use of Waterjet Technology to Remediate Contaminated 
Sediments using Iron and Granulated Activated Carbon      
Archer, Aaron, Burken JG, Elmore AC, Summers D, Galecki G, Risley G 
Missouri University of Science and Technology, Rolla, MO, USA 
(see #18 for abstract) 
 
 
94. High levels of quaternary ammonium compounds (QACs) in biosolids: 
persistent antimicrobial contaminants in need of greater attention   
Brownawell, Bruce, McHugh D, Li X, Ruggieri J 
Stony Brook University 
 
QACs are cationic surfactants with many uses; e.g., in fabric softeners and personal care 
products. QACs have antimicrobial properties, select for QAC resistant genes, and some are 
important disinfectants for bacterial and viral pathogens. QACs are persistent in sewage-
affected sediments, where they occur at high levels and can serve as tracers of the sources and 
fate of particle reactive EDCs. Reported here are measurements of extremely high levels (270 
to over 2100 ppm) of the more abundant QACs in biosolids and sewage sludges from around 
the U.S. (24 municipalities in 14 States). The composition of QACs varies as a function of local 
land use, as well as sewage and biosolid treatment technologies. The most hydrophobic QACs 
(dialkyldimethylammonium compounds, DADMAC, with 12-18 carbon alkyl chain lengths and 
docosanyltrimethylammonium (behentrimonium) were always found at high levels; the later 
compound finding widespread use in hair care products. Surprising to us were high levels of 
less hydrophobic, and intrinsically more biodegradable disinfectants (benzalkoniums and 
DADMACs with 8-10 carbon chain lengths) with median concentrations exceeding 300 ppm. 
Following recent production increases, dodecyltrimethylammonium, was often detected at high 
levels in 2009 samples (up to 240 ppm) and undetectable 2003 collected samples. There was 
no apparent degradation of any QACs during anaerobic digestion (up to 50 days), nor during 12 
weeks of composting with earthworms; however, limited data suggests that thermophilic 
composting leads to significant destruction of QACs. These findings have implications for uses 
of QACs as tracers and probes of differential environmental fate of wastewater/biosolid 
contaminants. While better ecotoxicological risk assessment for QACs is desirable, perhaps 
more important questions relate to factors that control whether or not QACs exert selection 
pressure on microbial communities or influence the spread of resistance genes. 
 
 
95. Nano-scale mechanisms of metal(loid) rhizostabilization in desert mine 
tailings             
Chorover, Jon, Maier R, Root R, Rushforth R, Valentin A 
University of Arizona 
  
This project is focused on developing a fundamental understanding of molecular mechanisms 
contributing to stabilization of metal Pb, Zn and metalloid As in desert mine tailings that are 
subjected to phytoremediation. We hypothesize that biogeochemical weathering reactions 
occurring in the rhizosphere contribute to diminishing contaminant bioavailability over the course 
of phytostabilization. We are combining molecular-scale measurements of contaminant 
speciation with molecular biology methods and macroscopic measures of weathering reactions 
and contaminant transport in order to upscale mechanistic understanding to the field. 
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96. Electrical Biostimulation of In-Situ PCB Dechlorination and Degradation  
Chun, Chanlan, Payne RB, Sowers KR, May HD 
Medical University of South Carolina 
 
In-situ bioremediation has the potential to inexpensively and effectively clean up persistent 
organic contaminants in sediments. The optimal delivery of electron donor and acceptor to the 
degrading microorganisms is vital to stimulate biodegradation and to prevent the generation of 
unwanted processes and accumulation of side products. Here we propose an innovative 
approach to finely control the supply of hydrogen and oxygen for in-situ bioremediation of 
polychlorinated biphenyls (PCBs) by applying water electrolysis to sediments. Electrolysis was 
achieved in sediment with electrodes (Ti or stainless steel) that are separated by several cm in 
a sediment bioelectrochemical reactor (SBR) which is an open mesocosm system filled with 
freshwater sediment from a Superfund site (Fox River, WI). The application of an electric current 
created distinct anaerobic, microaerophilic, and aerobic zones as well as hydrogen and oxygen 
gradients within the sediment. The redox potential decreased (-0.2~-0.4 V vs Ag/AgCl) near the 
cathode where hydrogen was generated and increased (> 0 V) near the anode where oxygen 
was generated with time while the pH gradient trend was opposite. The time required to 
establish such gradients across SBRs depends on the current density. In addition to 
physiochemical changes, various microbial activities were observed depending on the potential 
difference and current density applied. We observed methane production and sulfate-reducing 
bacteria activity, but not PCB dechlorinating activity in the SBR with high current density (0.067 
mA/cm2, 3.8~4.4 V). Currently, we are working on selective stimulation of PCB dechlorinating 
activities by applying low current density (0.003 mA/cm2, 2.0-2.5 V) and reversing the polarity of 
the electrodes. The generation of oxygen at the anode of a SBR appears to have enriched PCB 
degrading aerobic bacteria (dominantly Acidovorax sp.) in a unique fashion that remains under 
investigation. Overall, the application of an electric current to sediments is altering the microbial 
attack on PCBs, warranting further examination. 
 
 
97. The Effects Of Organochlorine Pesticide Exposure In Largemouth Bass  
Denslow, Nancy, Martyniuk CJ, Kroll KJ, Doperalski N, Spade DS, Feswick AM, Prucha M, Weil 
R, Barber DS 
University of Florida 
 
Largemouth bass (LMB) reproduce seasonally in a semi-synchronous manner, making it 
possible to isolate each part of their cycle to determine normal gene and protein expression 
changes of estrogen receptors, steroidogenic acute regulatory (StAR) protein, and other genes. 
Promoter transactivation studies and ChIP assays indicate that LMB StAR is regulated by 
orphan nuclear receptors RORa/rev-erb a, linking steroidogenesis to control of circadian 
rhythms. Stably transformed cell lines for the LMB ERs are under development. To determine 
the impact of organochlorine pesticides (OCPs) on the HPG axis, LMB were exposed 
subchronically to p,p'-DDE, methoxychlor (MXC), dieldrin (DIEL), or toxaphene (TOX) at 
concentrations approximating exposures in Lake Apopka. Ethinylestradiol (EE2) and flutamide 
(FLU) were used as controls for estrogenic and anti-androgenic responses, respectively. Effects 
of treatments on gene expression were analyzed by microarray and interpreted via pathway 
analysis. MXC altered both estrogen and androgen related pathways, as expected. Surprisingly, 
p,p'-DDE was more closely linked to the expression pattern of FLU, than was MXC. We 
hypothesized that the neuroactive pesticide DIEL would have major effects in the brain. We 
found that genes and proteins normally associated with Parkinson's disease, Alzheimer's, DNA 
damage, inflammation, among others were altered in exposed animals. We also examined ex 
vivo gonadal steroidogenesis for all the test compounds, and found that exposure to EE2 
lowered E2 synthesis in females, but not in males. In vivo TOX, p,p'-DDE, MXC or EE2 
exposure in males prevented increased testosterone synthesis in response to gonadotropin 
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stimulation. Ex vivo MXC and TOX exposure caused concentration-dependent decreases in 
basal and stimulated estradiol, respectively. Together, these data demonstrate that OCPs have 
multiple effects on the HPG axis of fish. Supported by NIH RO1 ES015449. 
 
 
98. Toxic Dust: Studying Lead Speciation in Desert Mine Tailings to Assess 
Health Risk              
Hayes, Sarah, Maier RM, Chorover J   
The University of Arizona, Tucson, AZ, USA 
(see # 25 for abstract) 
 
 
99. Raman Chemical Imaging of bioreduction of Chromate-Decorated Gold 
Nanoparticles by Shewanella oneidensis MR-1       
Irudayaraj, Joseph, Ravindranath S, Henne K, Thomspon D 
Purdue University 
 
Chromate coated gold nanoparticles of various sizes (40 nm, 13 nm, and 3.5 nm) were 
synthesized to test the hypotheses that these probes can be uptaken by Shewanella oneidensis 
MR-1. Passive uptake experiments indicated that the chromate remediating bacteria 
internalized both 13 nm and 3.5 nm Chromate coated particles, but a higher degree of 3.5 nm 
particles were internalized. Irrespective of the size, Chromate coated gold nanoparticles did not 
show any cytotoxic effect, nor did it affect the growth and the viability of the organism. The 
internalized gold nanoparticles were then used as enhancers/pointers for Chemical Imaging by 
Raman mapping and fluorescence imaging by lifetime mapping. For the first time we reveal that 
Raman chemical imaging could track the reduction site of Chromium VI in a single living 
bacterium. Future efforts will focus on identifying pockets of reduction sites and validating by X-
ray fluorescence as well as by more precise lifetime mapping to set the stage for live single cell 
tracking of metal remediating sites and to elucidating the mechanisms. 
 
 
100. Novel Approaches to Studying the In Situ Bioremediation Potential of 
Complex Mixtures           
Kalinowski , Tomasz, McClellan K, Halden R 
BioDesign Institute at Arizona State University, Tempe, AZ, USA 
(see # 30 for abstract) 
 
 
101. Pilot-scale Demonstration of Sustainable and Low-Impact Delivery of 
Sorbent Amendments for Sediment Remediation      
Kwon, Seokjoon, Joshi C, Amos B, Menzie CA, Ghosh U  
University of Maryland Baltimore County   
 
This research is evaluating the field effectiveness of a sorbent delivery method to alter the 
binding capacity of sediments to reduce human exposure to contaminants such as PCBs and 
DDT. We address the challenges of delivering low-density additives without sediment disruption 
by developing composite pellets named SediMite that have the right density and structural 
integrity to withstand delivery through the water column and eventually breaking down in the 
sediment to release the amendments. This technology is being advanced to the field through a 
pilot-scale demonstration.  
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Sediments collected from two contaminated sites were first used for laboratory treatability 
studies followed by a pilot-scale deployment at one of the sites.Laboratory treatability studies 
with sediments from a DDT contaminated site showed that amendment of sediment with 5% by 
weight of activated carbon reduced bioaccumulation of DDT and its derivatives by 30-90%. 
Typically, the percent reduction was the highest for DDT followed by DDD and DDE. Laboratory 
treatability tests with a PCB-impacted wetland sediment indicated activated carbon amendment 
to creek sediment reduces PCB biouptake in a benthic organism by 74% for adult organisms 
after a 14-day exposure, and by 82% for juvenile organisms allowed to grow in sediment for 60 
days.  
 
A pilot-scale demonstration was conducted at a US Army site in Virginia in August that involved 
side-by side treated and untreated plots in the wetland covering an area of approximately 225 
square meters each. The treatment pellets containing activated carbon were applied using a 
boat/barge-mounted dispersion device similar to a commercial fertilizer/herbicide spreader 
(Vortex Systems). Baseline and post-application (2-months and 1-year) monitoring include PCB 
concentrations in sediment, porewater, and benthic organisms, and distribution of amendment 
vertically and spatially within the treated sediment area. In this work the metric of success is a 
demonstration of reductions in the PCB uptake exposure pathways to fish from the field-treated 
sediment. The development of this technology for contaminated sediment management offers 
the potential to protect human health and ecosystem while significantly reducing habitat 
destruction, energy use, and expenditures on environmental restoration. 
 
 
102. Alkyltrimethylammonium compounds (ATMAC) in urban estuarine 
sediments: identification and occurrence of a new class of emerging 
contaminants            
Lara-Martin, Pablo, Li X, Bopp R, Brownawell B 
Stony Brook University 
 
ATMAC are high production volume chemicals (HVPC) used in a variety of applications (e.g. 
personal care products and antimicrobials). Prior environmental measurements of ATMAC are 
limited to shorter alkyl chain length homologs (ATMAC 12-18). ATMAC were found to be 
ubiquitous wastewater-derived contaminants in sediments of the lower Hudson Basin. 
Previously unreported behentrimonium (containing ATMAC 20 and 22), an ingredient in 
approximately 2000 personal care products was identified and found to be the most abundant. 
Behentrimonium is persistent in sediments and biosolids (Brownawell poster) with recent 
concentrations in sediments of the NY/NJ Harbor complex approaching or exceeding most other 
classes of organic contaminants of concern. Sediment geochronologies indicate inputs 
increased exponentially (~3 yr doubling time) since its first appearance around 1980. A 
decrease in ATMAC 16-18 (replaced in part by behentrimonium in hair care products) after 1990 
was also observed. Neither the temporal trends nor the relatively high concentrations of 
behentrimonium would be predicted using existing screening approaches. According to the 
TSCA database, production of behentrimonium was much lower than for ATMAC 16-18 
mixtures, crossing the "cut-off” for a HPVC (> 1 million lbs/yr) only in 1998. Higher 
concentrations of behentrimonium likely result from its direct discharge to municipal 
wastewaters, and limited biodegradation as compared to the ATMAC 12-18 homologs. In 
contrast, the most soluble homolog, ATMAC 12, whose production reportedly increased 
dramatically between 2002 and 2006 to 10-50 million lb/yr, is found in sediments at 
approximately one hundredth that of behentrimonium, due largely to much greater 
biodegradation. These results point to the need to better screen personal care products for 
environmental persistence to better ensure that “biodegradable” classifications are appropriate. 
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103. In Vivo Characterization of Bacteria-mediated Extracellular Reduction 
of Chromium            
Lu, H. Peter and Liang Shi, Wang Y1, Belchik SM2, Sevinc P1, Shi L2, Fredrickson JK2, Lu HP1 
1Bowling Green State University, Center for Photochemical Sciences, Department of Chemistry, 
Bowling Green, OH, 43403; 2Microbiology Group, Biological Sciences Division, Pacific 
Northwest National Laboratory, Richland, WA 99352 
 
Hexavalent chromium[Cr(VI)] exists at the Superfund sites where it poses major health 
concerns to humans. Bacteria-mediated in situ reductive transformation of water soluble and 
toxic Cr(VI) to less soluble and less toxic Cr(III) represents a promising method to contain and 
treat Cr(VI). However, the molecular mechanisms by which bacteria reduce Cr(VI) remain poorly 
characterized. Reduction of Cr(VI) by dissimilatory iron (Fe) reducing bacterium Shewanella 
oneidensis MR-1 results in formation of nano-sized Cr(III) particles on the bacterial cell 
surfaces. It is our hypothesis that cell surface-exposed c-type cytochromes MtrC and OmcA of 
Shewanella play a critical role in the formation of Cr(III) particles on the bacterial cell surfaces 
by reducing Cr(VI) directly as Cr(VI) terminal reductases and indirectly as Fe(III) oxide terminal 
reductases to produce Fe(II) that in turn reduces Cr(VI). We have been using the nanoscale 
AFM correlated SERS imaging microscopy (AFM-CSIM) along with other methods to test our 
hypothesis. AFM-CSIM can simultaneously determine the locations of cytochromes and nano-
sized metal particles as well as their oxidation states on the bacterial surfaces at nanometer-
resolution. We have made significant progress in accomplishing the all aims of our project. We 
have (1) purified MtrC and OmcA; (2) measured the Cr(VI) reductase activity of purified MtrC; 
(3) measured the SERS spectra of purified MtrC and OmcA as well as Cr(III) oxide; (4) imaged 
the S. oneidensis MR-1 cells with MtrC/OmcA and without MtrC/OmcA; and (5) investigated the 
in vivo role of MtrC and OmcA in Cr(VI) reduction. The results that purified MtrC reduces Cr(VI), 
that double mutant without MtrC or OmcA exhibits impaired ability to reduce Cr(VI) and that Cr-
containing nano-particles accumulate on the surface of wild type cells, but not on that of the 
double mutant support our hypothesis that MtrC and OmcA can serve as terminal reductase for 
extracellular reduction of Cr(VI). 
 
 
104. Testing the Efficiency of Reactive Core Mat to Remediate Subaqueous 
Contaminated Sediment           
Meric, Dogus, Sheahan TC, Alshawabkeh AN, Shine J  
Northeastern University, Boston, MA, USA 
(see # 37 for abstract) 
 
 
105. Sequestration and immobilization of metal and metalloid contaminants 
in sediments as an alternative remediation technology: Investigations at a 
former mercury mine           
O'Day, Peggy, Vlassopoulos D, Serrano S, Bessinger B, Mazzotti A, Stilson T  
University of California, Merced  
   
Reactive amendments and sediment capping offer promise as alternative in situ remediation 
technologies for contaminants such as mercury and arsenic in sediments at Superfund and 
other contaminated sites when optimized for local conditions. Initial field investigations and 
modeling are in progress at the Sulfur Bank Mercury Mine (SBMM) located at Clear Lake (CA), 
an abandoned mine that operated from 1865-1957 and was placed on the National Priorities 
List in 1990. Prior studies have shown high total mercury concentrations in lake sediments 
nearest the mine site but increasing methyl mercury levels in sediments further from the source. 
EPA is considering placement of a pilot sediment cap on a section of the lake bottom to limit 
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mercury bioaccessibility. Biogeochemical reaction models are being used to analyze measured 
porewater and sediment chemistry trends and evaluate factors that could lead to mercury 
methylation in the proposed cap. Preliminary modeling suggests that mercury concentrations 
and speciation respond primarily to two diagenetic factors: (1) abundance of organic matter, and 
(2) sediment redox state, which affects the stability of oxide and sulfide minerals that sequester 
mercury. In particular, elevated levels of ammonia (up to ~10 mM) in porewater potentially rival 
organic matter as the dominant electron donor in the system. As such, the N cycle and its 
interaction with other major redox cycles (C, Fe, S) may play a significant role in the overall 
redox cycling, speciation, methylation, and transport of mercury.  
 
Elevated total and methyl mercury concentrations are also found in water and sediment in a 
seasonal wetlands area adjacent to the former mine site, which borders a Native American 
community. The North Wetlands are adjacent to waste rock tailings and are impacted by 
subsurface flow of acid waters from the mine pit lake. Preliminary investigations of surface 
sediments show that mercury is not associated with sulfide minerals, the primary host ore. 
Sulfides (cinnabar, pyrite) appear to have weathered to secondary sulfate phases (gypsum, 
jarosite), in addition to clay ± quartz, as a result of reaction with acid mine waters. Work is in 
progress to define mercury speciation, association with solid phases, and potential reduction-
oxidation cycles that influence mercury methylation in the wetlands. 
 
 
106. Development of approaches for in situ bioremediation of 
polychlorinated biphenyl impacted sediments       
Payne, Rayford, Chun CL, May HD, Sowers KR 
University of Maryland Center of Marine Biotechnology 
(see #65 for abstract) 
 
 
107. Nanoscale studies of uranium reduction via microbial nanowires using 
in-vivo and in-vitro platforms          
Reguera, Gemma, Cologgi D, Otwell A, Atawe B, Castro-Forero A, Bullard B, Steidl R, Worden 
RM 
Michigan State University 
(see #74 for abstract) 
 
 
108. Stabilization and Treatment of Contaminated Sediments via 
Application of Active Treatment Gates        
Reible, Danny, Yan F, Lu X, University of Texas 
Sun M, Lowry G, Gregory K, Carnegie Mellon University 
Husserl J, Hughes J, Georgia Institute of Technology 
 
Active treatment of contaminated sediments is rarely applied due to the cost and complexity of 
implementation at large contaminated sediment sites. Passive treatment via conventional 
sediment capping, however, may sometimes fail, most often due to significant groundwater 
upwelling carrying contaminants through the capping layer.   In such cases, diverting the 
upwelling groundwater to a small treatment zone where active treatment can occur may be 
advantageous.  A layer of low permeability material such as Bentomat® or AquaBlok® can be 
placed to divert groundwater to a relatively high permeability treatment section (the gate).  Due 
to its relative size, it becomes feasible to place high value reagents within the gated section or 
even replace reagents when spent. 
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In this project, a variety of potential treatment gate designs for stabilization or treatment of 
typical sediment contaminants are being explored.  Gate designs include using conventional 
materials such as organomodified clays (for migrating NAPL), activated carbon (for dissolved 
hydrophobic contaminants) and zero-valent iron (to encourage reductive dehalogenation of 
chlorinated organics).  Placement of these materials can be via a bulk layer or via a thin layer 
mat filled with the appropriate material.  The performance of these materials are being explored 
via modeling using capacity and performance data developed in other work, including field 
demonstrations. 
  
The focus of the experimental work is on more innovative gate designs for which performance 
data are unavailable.  In particular, the project is focused on the use of two technologies that 
have the potential for directly controlling the redox behavior in a gated section and thereby 
controlling the microbial community which would flourish in the gate.  In the first of these 
technologies, hollow fiber membranes are being employed to encourage aerobic conditions 
within a gate and thereby providing conditions conducive to microbial degradation of PAHs and 
similar compounds that degrade relatively rapidly under such conditions.    The purpose of this 
approach is to encourage oxidizing conditions much deeper into the capping gate layer than 
would normally occur.  Application of a small positive pressure of air or oxygen to the membrane 
delivers a continuous oxygen flux to the gated layer.  In the second technology, electrodes are 
placed horizontally within a gated layer and a low voltage is applied to develop aerobic 
conditions (due to oxygen evolution) at the anode and strongly reducing conditions (due to 
hydrogen evolution) at the cathode.  In this technology, both strong reducing conditions and 
oxidizing conditions are maintained over significant regions of the gate capping layer.  As a 
result, several important metal contaminants in sediments (divalent metal ions) would tend to 
precipitate as insoluble metal sulfides well below the surface (near the strongly reducing 
conditions maintained by the cathode).  Organics subject to transformation reactions under 
reducing conditions (e.g. chlorinated solvents) would also respond to the conditions in the 
vicinity of the cathode.  For the transformed contaminants, or for contaminants that are 
refractory under reducing conditions, the continued upwelling would result in transport into the 
oxidized layer near the anode and be subject to aerobic degradation/transformation processed.  
 
Optimization of operational parameters for both approaches are being pursued and the 
effectiveness of degradation processes that result are under investigation.   The analyses will 
include both measurement of key operating parameters, bulk contaminant behavior, and, upon 
optimization of operating conditions, detailed evaluation of the microbial communities that are 
responding to the redox conditions that are stimulated by the technologies.  
 
 
109. Waterjet Placement of Amendments for the Remediation of 
Contaminated Sediments          
Risley, Gavin HR, Elmore AC, Burken JB, Galecki G, Archer A 
Missouri University of Science and Technology, Rolla, MO, USA 
(see #47 for abstract) 
 
 
110. Immobilization of mercury(II) by ettringite-type phases for sediment 
remediation: Modeling and experiments in high-pH environments   
Serrano, Susana, Vlassopoulos D, Bessinger B, O'Day PA 
University of California, Merced 
 
Reactive amendments such as Portland and super-sulfate cements offer a promising 
technology for immobilizing metal and metalloid contaminants in soils and sediments through 



 

 60

sequestration and stabilization in less bioavaliable solid forms. The ability of ettringite-type 
phases (Ca6[Al(OH)6]2(SO4)3.26H2O), formed during cement hydration, to sequester mercury 
(as Hg(II) or Hg(OH)2 aqueous species) was investigated theoretically and experimentally in co-
precipitation and substrate amendment experiments. Batch experiments were designed and 
analyzed with a kinetic-equilibrium model for evolution of cementitious phases and water 
chemistry. Reaction products were characterized by bulk sequential extraction (ion-
exchangeable and poorly crystalline fractions) and spectroscopic methods. Geochemical 
modeling accurately predicted formation of ettringite and calcium-silicate-hydrate (C-S-H) gels 
as a function of reaction time. X-ray diffraction showed ettringite formation after 1 d of substrate 
reaction with cement amendment. Extraction results (1-90 d of reaction) indicated 50-80% of Hg 
was retained in solid phases and 2-20% was associated with the exchangeable fraction. In 
sediments, a decrease from 8% to <0.5% of exchangeable Hg resulted after amendment 
addition. In synthesized ettringite, exchangeable Hg was 2% of the total Hg retained. 
Preliminary structural characterization using synchrotron microfocused XRF/XRD and bulk XAS 
suggests entrapment of Hg-oxide species in cement as a possible immobilization mechanism. In 
conjunction with laboratory experiments, a biogeochemical reactive transport model was 
developed to simulate the major abiotic and microbial reactions affecting Hg transport and fate 
in the sediment cap environment. Simulations to predict the effects of amendment application 
on Hg and methylmercury concentrations in sediment and porewater indicate that sulfate-
cement can potentially provide long-term Hg sequestration in high pH, chlor-alkali contaminated 
sediments. Models of a composite reactive cap design, including alternate sulfate-cement and 
iron-carbonate amended layers, illustrate simultaneous sequestration of Hg and neutralization of 
porewater pH, which is desirable for post-capping establishment of vegetation and benthic biota. 
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