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Overview of UNC Superfund Research Center
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“Protecting vulnerable
populations from arsenic-

induced metabolic
dysfunction with a vision for

exposure reduction and disease
prevention"



UNC-SRP Overall Aims
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Identify biological mechanisms that contribute to iAs-associated metabolic 
dysfunction/diabetes and develop effective intervention strategies​

Develop innovative methods and technologies to 
predict iAs contamination and reduce exposure.

Translate the science of the UNC-SRP to vulnerable communities, 
key partners and the broader SRP program through collaboration.​



UNC-SRP has eight integrated research goals
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1. Identify biomarkers of iAs exposure, metabolism 
and disease​

2. Establish environmentally-relevant concentrations 
for toxicity testing and risk prediction​

3. Employ methods of disease 
prevention/nutritional intervention​

4. Identify at risk areas for remediation efforts​
5. Predict, measure and remove iAs and co-

occurring contaminants​
6. Provide analytical support for chemical exposure 

and data management​
7. Characterize developmental windows of susceptibility​
8. Engage NC communities​



UNC-SRP uses interdisciplinary approaches to 
evaluate and address iAs contamination in NC 
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Project 2: Preconception 
iAs exposure: Diabetes and 
epigenetic inheritance



P2 PRECONCEPTION iAS EXPOSURE: DIABETES AND 
EPIGENETIC INHERITANCE

Rebecca Fry

Mirek Styblo

Fei Zou

Fernando Pardo 
Manuel de Villena

P2 Co-Leads and Key Collaborators



Aim 1: Parent-specific 
Preconception Effects

As
Aim 2: Role of the 

Epigenome

As
Aim 3: Rescue by Dietary 

Supplementation

As

Methyl group

Hypothesis: transgenerational effects of arsenic are 
parent, sex, dose, generation and genetic 

background dependent 

Hypothesis: preconception 
arsenic exposure alters the 

epigenome in a transmissible 
way leading to differential 

expression at key genes

Hypothesis: Folate and B12 supplementation 
protect against transmissible epigenetic alterations 

Humanized mousemAs3mt hAS3MT
Supportive 
Preliminary 
Results

Humanized mouse model Diverse Genetic Backgrounds



Humanized mousemAs3mt hAS3MT
Humanized mouse model

Koller, Beverly H., et al. "Arsenic metabolism in mice carrying a 
BORCS7/AS3MT locus humanized by syntenic replacement." Environmental 

health perspectives 128.8 (2020): 087003.



Humanized mousemAs3mt hAS3MT
Humanized mouse model Diverse Genetic Backgrounds



Humanized mousemAs3mt hAS3MT
Humanized mouse model Diverse Genetic Backgrounds Supportive 

Preliminary 
Results



2 parental sex
x

3 exposure doses
x

2 interventions
x

2 humanized strains

78 mice per cohort 
(1,872 mice)

Effect of sex in preconception exposure

Effect of exposure and dose

Effect of dietary intervention

Effect of genetics background

24 experimental cohorts each with 78 mice across 3 generations

Design and Progress (I)



Factorial Design
24 cohorts

78 mice per cohort 
(1,872 mice)

59 weeks/cohort

10-12 batches

Factors included in every cohort
Dose
Strain

Factors varying between cohorts
Parental sex
Intervention

Status
1-2 cohorts completed
2-3 cohorts in progress

Focused on completing 
breeding early

Tissue collection for 
molecular phenotyping 

ongoing

Physiological phenotyping 
ongoing

Design and Progress (II)



Products and Deliverables
• Manuscript in preparation describing the effects (on metabolic traits) of arsenic 

exposure in humanized AS3MT mice in the CC backgrounds:
• Strain effects
• Sex effects
• Diet effects
• Interaction

• Six humanized AS3MT mouse strains (129, B6 and CC genetic backgrounds) archived 
by the MMRRC-UNC

• AS3MT humanized mice distributed to P1, and investigators outside of UNC

• Biological samples supplied to P1 (microbiome)

• AS3MT humanized mice were instrumental in defining a new Strain GQC process to 
be used by all MMRR Centers and proposed as the new standard for mouse-based 
research (generation, distribution, reporting and funding)



The strain classifier relies on a large 
genotyping dataset across multiple 
generations for multiple congenic 

lines carrying the AS3MT 
humanized gene (SRP product)



4,675 downloads

Impact

Adoption
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Data Management and 
Analysis Core



UNC-SRP DMAC Overview
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The DMAC is a critical support core with the goal of facilitating the data management, sharing, 
integration, and analysis needs of UNC-SRP researchers to elucidate multi-factorial determinants 
of iAs-induced metabolic dysfunction/diabetes 

Core Leads

Fei Zou
(Co-Lead)

Professor in the UNC 
Department of 

Biostatistics and 
Department of Genetics 

Julia Rager
(Co-Lead)

Associate Professor in 
the Department of 

Environmental Sciences 
and Engineering 

Didong Li
(Co-I)

Assistant Professor in 
the Department of 

Biostatistics 



Example Data Science Training

• The inTelligence And Machine 
lEarning (TAME) Toolkit

• Online website that provide 
guided script-based examples 
on how to “TAME” your data 
in environmental health

• Originally launched in 2022, 
and continues to be updated

21



Example Training Module Walk-Through
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Example Training Module Walk-Through
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Example Training Module Walk-Through
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Example Training Module Walk-Through
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Example Training Module Walk-Through
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Global Dissemination
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Global usage of the TAME 1.0 and 2.0 website since its launch in 2022. Data are illustrated as (A) a worldwide map of users, defined 
as the number of unique people who have engaged in the website between its 2022 launch up until November 2025. Usage is further 
displayed in (B) as the cumulative site views from September 2022 – November 2025 using data aggregated from Google Analytics.

Users across over 131 countries have 
accessed the TAME Toolkit!

A) B)



Data Analysis Support across Projects
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Data Analysis Support across Projects
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Payton A, Harrington CE, Miller SL, Colley T, Serre ML, Fry RC, Austin RE, Duckworth OW, Eaves LA, Rager JE. Predicting 
arsenic and manganese contamination in private well water with Machine Learning: An integrated analysis of geologic, well 

construction, and permitting data. Sci Total Environ. 2025 Dec 1;1006:180907. PMID: 41240893.



Script Management & Sharing

Training 
disseminated to 
UNC-SRP trainees 
and PIs through a 
dedicated style 
guide + hands-on 
workshops

30



Script Management & Sharing

Consist title 
structures

31

Consist folder 
structures

Consist 
README 
materials

Consist text 
in ‘About’



Data Management & Sharing

Training disseminated to 
UNC-SRP trainees and 
PIs through a dedicated 
style guide + hands-on 
workshops

• Dataverse as well as 
other data repositories 
relevant to UNC-SRP 
research (e.g., GEO, 
PRIDE, MassIVE, etc)

32
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Community Engagement 
Core
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Andrew George
CEC Co-Leader

Community Engagement 
Coordinator, UNC-CH

Sarah Yelton
CEC Co-Investigator

Environmental Education 
Manager, UNC-CH

Kathleen Gray
CEC Co-Leader

Associate Professor, UNC-CH

The UNC SRP Community Engagement Core prevents and reduces 
exposure to contaminated well water in NC communities



UNC SRP has supported 
private well testing 

across NC
Some of these samples were 
collected and analyzed with VA 
Tech (NSF #1855567, USEPA 
#G2017-ORD-F1)

Image source: Andrew George; Donya Farahani

Communicate with 
Communities 

Across NC that Rely 
on Well Water



Collaborate with Researchers 
Across Institutions to Respond 

to Community Concerns

Owen Duckworth
Professor

Crop & Soil Sciences, NCSU



Content Slide Title
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80 participants attended report-back meeting jointly convened by UNC SRP and local health department

Collaborate with Community Leaders to Detect 
Contaminants, Share Results & Inform Solutions

Image source: K. Gray



Evaluate participant experience

Image source: K. Gray



Buncombe County
N=68 households

38 private, 30 public

Mitchell County
N=55 households
24 private, 17 public, 
14 natural springs

UNC and NCSU collaborated to respond to 
community concerns about drinking water 

quality post-Helene
Image source: NC Department of Transportation

Image source: K. Gray
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