
The North Carolina Human Health Exposure Analysis Resource Hub (NC HHEAR Hub) 

The North Carolina HHEAR Hub is conducting research to understand how exposures are related to states of 

health and wellness.  Individuals have complex interactions with the environment throughout their lifespan, and 

these exposures influence a person’s state of health and wellness and how they respond to treatments or 

interventions.  Individuals have different exposures depending on their dietary intake, or use of supplements or 

natural products, medications, drugs of abuse, tobacco products or e-cigarettes. In addition, each of us have 

different exposures to chemicals that have been added to our foods and beverages for taste or preservation, in 

cosmetics and personal hygiene products, and from cleaning and agricultural products used in the workplace, 

home and garden, as well as to environmental pollutants. Individual’s exposures leave behind chemical 

fingerprints of their interactions at the cellular and molecular level.  

 

The NC HHEAR Hub is using targeted and untargeted metabolomics/exposome approaches to determine how 

molecules present in our tissues and biological fluids associate with states of health and wellness.  Through 

determining how exposures are related to perturbations in the endogenous metabolism of the host system, and 

how these perturbations are associated with the on-set and progression of disease, exposome research can 

establish biomarkers, reveal mechanisms, and lead to the development of intervention strategies.  

  
Learn more about the NIEHS HHEAR Program at https://hhearprogram.org/  
Submit an Application for Biospecimen Analysis at: https://hhearprogram.org/how-apply  
   
Exposome research is key to informing personalized medicine and precision health.  The NC HHEAR Hub 
brings together 3 UNC System research groups located on the North Carolina Research Campus (NCRC), and 
RTI International, a nonprofit research organization located in the Research Triangle Park.  Our team uses 
metabolomics to detect tens of thousands of signals for molecules that are present in relatively non-invasive 
human biospecimens (e.g., urine, serum, plasma, stool, tissue) to define an individual’s internal exposome. 
Our untargeted methods capture signals for endogenous and exogenous metabolites that are derived from the 
metabolic processes of the host system, microbial metabolism, lifestyle exposures (e.g., tobacco products, e-
cigarettes, illicit drugs), medications, and dietary exposures (e.g., components of foods, food stabilizers, 
polyphenols), as well as environmental, household, or occupational exposures. Computational tools and big 
data analytics are used to determine signals that define study phenotypes, and to reveal biological significance 
through pathway mapping. 
 
 

https://hhearprogram.org/
https://hhearprogram.org/how-apply


Contact Information for the NC HHEAR Hub 
 

Name Role Email Phone 

Susan McRitchie, MA/MS 

https://uncnri.org/2020/02/11/susan-mcritchie-ma-ms/  

NC HHEAR Hub Program 

Coordinator 

Studies Working Group 

Outreach Committee 

 

Susan_McRitchie@unc.edu 704-250-5000 

Susan Sumner, PhD 

https://uncnri.org/faculty-susan-j-sumner-phd/  

MPI, Untargeted Exposome 

Studies Working Group 

Nutrition and the Exposome 

 

Susan_sumner@unc.edu 919-622-4456 

Xiuxia Du, PhD 

https://cci.uncc.edu/directory/xiuxia-du  

MPI, Computational 

Exposome 

Prediction of Unknowns 

Big Data Analytics 

QA/QC Working Group 

 

xiuxia.du@uncc.edu 704-687-7307 

Timothy Fennell, PhD 

https://www.rti.org/expert/timothy-r-fennell  

MPI, Method Developments 

Drug and Chemical 

Metabolism, PK 

Studies Working Group 

Special Matrices 

 

Fennell@rti.org 919-485-2781 

Colin Kay, PhD 

https://foodome.plantsforhumanhealth.ncsu.edu/  

The FoodOme 

Dietary Phytochemicals 

QA/QC Working Group 

 

cdkay@ncsu.edu 704-250-5452 

Yuanyuan Li, PhD 

https://uncnri.org/faculty-yuan-li-phd/  

Untargeted High Resolution 

Mass Spectrometry 

The Dietary Exposome 

Natural Products 

QA/QC Working Group 

 

yuanyli4@unc.edu 704-250-5000 

Blake Rushing, PhD 

https://uncnri.org/faculty-blake-rushing-phd/  

Untargeted High Resolution 

Mass Spectrometry 

Pharmacology and the 

Exposome 

QA/QC Working Group 

Blake_rushing@unc.edu 704-250-5000 
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