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Ever since molecular epidemiologist Christopher Wild coined the term “exposome
(https://www.niehs.nih.gov/research/supported/exposure/bio/)” in 2005 to describe the totality of our environmental
exposures, researchers have been discussing how the concept could advance environmental health research.

The workshop series was designed to lay a
solid foundation for the advancement and
widespread application of exposomics
research. (Image courtesy of NIEHS)

Now, through a series of virtual workshops this summer, NIEHS is initiating a pivotal shift from defining the exposome to
demonstrating its value throughout the environmental health sciences and beyond.

“ Our hope is that by developing an operational definition of exposomics research, more scientists will have the tools to
investigate how complex environmental exposures may contribute to various human diseases,” said NIEHS Director Rick
Woychik, Ph.D. (https://www.niehs.nih.gov/about/od/)

The workshop series, titled “ Accelerating Precision Environmental Health: Demonstrating the Value of the Exposome
(https://tools.niehs.nih.gov/conference/exposomics2022/) ,” included five open and interactive virtual workshops
throughout July and August, and will culminate in a summit in September.

The ultimate goal, according to the organizers, is to develop a roadmap for integrating exposomics into health and disease
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Each of the workshops applied the open
space technology format, which allowed for as
many as 20 simultaneous breakout room
discussions to occur at once. “We covered a
lot of ground,” Balshaw said. (Photo courtesy
of Steve McCaw / NIEHS)

research.

Five themes

“The comprehensive and systematic analysis of the environmental drivers of health and disease requires us to solve
complex challenges collaboratively and chase exciting opportunities,” said David Balshaw, Ph.D.
(https://www.niehs.nih.gov/research/supported/dert/ertb/balshaw/), acting director of the Division of Extramural Research
and Training (DERT).

A specific subset of these challenges and opportunities served as the focus for
each workshop.

Tools, Technologies, and Methodologies (measuring the exposome).
Biological Responses and Impact on Health and Disease (integrating multi-
omics with biomarkers of exposure, response, effect, susceptibility, vulnerability,
and resilience).
Future of Clinical & Prevention Trials, Cohorts and Epidemiology (designing
studies, calculating power, approaching pooling).
Social and Societal Impacts (integrating social determinants of health, diversity,
health disparities, privacy, trust, driving policy change).
Data Infrastructure, and Data Analytics (analyzing, interpreting, visualizing,
integrating and sharing data).

Driven by community

The series brought together 400 people through the first four workshops, from a
variety of disciplines, geographies, and perspectives to create a framework for the
field. Each of the workshops applied open space technology
(https://openspaceworld.org/wp2/what-
is/#:~:text=What%20Is%20Open%20Space%20Technology%3F) , a meeting
format that allowed the gatherings to be open, interactive, and self-directed. The
agenda was set by those in attendance, who brought forward ideas, led the
discussions, and helped sort priorities going forward.

Yuxia Cui, Ph.D. (https://www.niehs.nih.gov/research/supported/dert/ertb/cui/), health scientist administrator in the
Exposure, Response, and Technology Branch, said that the open and interactive nature of the workshops has allowed
buy-in from the larger environmental health research community and demonstrated that their input is what will ultimately
keep the field progressing.

Attendees share enthusiasm

Feedback from the workshops indicated that attendees gained a lot in return for their participation.

“Seeing science evolve in real time brings about fascinating and engaging discussions.” — Neil Zhao, University of
Michigan.
“Great discussions and engagement by all in a very open and fluid virtual environment. At first, I was a tad
apprehensive over the format, but it really worked.” — Nigel Walker, Ph.D., NIEHS Division of the National Toxicology
Program.
“It was an amazing learning experience. A great opportunity to network, and in my role working at NIH, a good
opportunity for identify gaps for research. Thank you.” — Guillermina Girardi, Ph.D., Eunice Kennedy Shriver National
Institute of Child Health and Human Development.
“Now I have three new research ideas!” — Qiwen Cheng, Ph.D., Arizona State University.
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“I’m excited about the collaborative spirit showcased in today’s discussions and ‘big goals’ of exposomics.” — Jessica
Worley, Wayne State University.

Director of the NIEHS Office of Science Innovation, L. Michelle Bennett, Ph.D. (https://www.niehs.nih.gov/about/od/osi/),
who serves as senior advisor for strategic initiatives and one of the workshop series committee members (see sidebar),
said the series conveyed the importance of advancing the field of exposomics.

“We wanted to create a buzz and generate enthusiasm, and I think we’ve done that,” Bennett said.

(Marla Broadfoot, Ph.D., is a contract writer for the NIEHS Office of Communications and Public Liaison.)

Sidebar

Cross-cutting initiatives

The exposome is a growing research area that concerns not only NIEHS but also multiple institutes across the National
Institutes of Health (NIH).

“I like to think of this in terms of a sponge,” said Bennett. “You can pour exposomics on that sponge, like water, and have it
seep into many research spaces that consider how the environment is impacting areas of health and disease. So, there is
a whole lot of activities that NIEHS is doing, even NIH as a whole is doing.”

Below are a few cross-cutting initiatives involving the exposome.

Human Health Exposure Analysis Resource (https://hhearprogram.org/) (HHEAR) provides services to
researchers who want to include or expand analyses of environmental exposures in their studies of human
health. HHEAR is funded by NIEHS; the National Cancer Institute; the National Heart, Lung, and Blood
Institute; and the NIH Environmental influences on Child Health Outcomes (ECHO) Program.

The NIH All of Us Research Program (https://allofus.nih.gov/) is an historic initiative to gather data from
one million or more people to speed up health research and medical breakthroughs. Check out NIEHS
Director Rick Woychik’s recent conversation
(https://factor.niehs.nih.gov/2022/4/feature/4-feature-all-of-us-research-program/)
with Geoffrey Ginsburg, M.D., Ph.D., the program’s chief medical and scientific officer. Ginsburg shares
how All of Us will help to advance exposomics research and precision medicine.

ONETOX (https://www.ninds.nih.gov/current-research/research-funded-ninds/translational-
research/onetox-neural-exposome-and-toxicology-programs/onetox-neural-exposome), an initiative of the
National Institute of Neurological Disorders and Stroke, works to enhance basic, translational, and clinical
NIH research into how the neural exposome influences nervous system diseases and disorders. The
initiative aims to foster more collaborative research in the neuroscience research community.

Sidebar

Meeting of the minds

The workshop series organizing committee included a diverse group of extramural scientists who served as co-hosts for
each event. Members of the organizing committee, in addition to Balshaw, Bennett, and Cui, included:

Rita Araujo, Ph.D. (https://cibio.up.pt/en/people/details/rita-araujo/), University of Porto in Portugal.

Lida Chatzi, M.D., Ph.D., University of Southern California Keck School of Medicine.

Dana Dolinoy, Ph.D. (https://sph.umich.edu/faculty-profiles/dolinoy-dana.html), University of Michigan.

Rima Habre, Sc.D. (https://keck.usc.edu/faculty-search/rima-habre/), University of Southern California
Keck School of Medicine.

Janet Hall, M.D. (https://www.niehs.nih.gov/research/atniehs/labs/crb/pi/rpp/), NIEHS Reproductive
Physiology and Pathophysiology Group.
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Alan Jarmusch, Ph.D. (https://www.niehs.nih.gov/research/atniehs/facilities/metabolomics/), NIEHS
Metabolomics Core Facility.

Carmen Marsit, Ph.D. (https://sph.emory.edu/faculty/profile/index.php?FID=carmen-marsit%20-8864),
Emory University.

Gary Miller, Ph.D. (https://www.publichealth.columbia.edu/people/our-faculty/gm2815), Columbia
University.

Shoji Nakayama, M.D., Ph.D. (https://www.nies.go.jp/researchers-e/300082.html), National Institute for
Environmental Studies in Japan.

Alison Motsinger-Reif, Ph.D. (https://www.niehs.nih.gov/research/atniehs/labs/bb/staff/motsinger-reif/),
NIEHS Biostatistics & Computational Biology Branch.

Charles Schmitt, Ph.D. (https://www.niehs.nih.gov/about/od/osim/staff/), NIEHS Office of Data Science.

Michael Snyder, Ph.D. (https://med.stanford.edu/snyderlab.html) , Stanford University.

Devon Payne-Sturgess, Dr.P.H. (https://sph.umd.edu/people/devon-payne-sturges), University of Maryland
School of Public Health.

Robyn Tanguay, Ph.D. (https://emt.oregonstate.edu/users/robyn-tanguay), Oregon State University.

Alexandra Torres, Ph.D. (https://www.niehs.nih.gov/about/od/osi/), NIEHS Office of Science Innovation.

Roel Vermeulen, Ph.D. (https://www.uu.nl/medewerkers/RCHVermeulen), Utrecht University in the
Netherlands.

Cheryl Lyn Walker, Ph.D. (https://www.bcm.edu/people-search/cheryl-walker-32562) , Baylor College of
Medicine.

Mitch Williams
(https://factor.niehs.nih.gov/2018/8/beyond-the-bench/williams/)
, NIEHS Office of Management (now retired).

Robert Wright, M.D. (https://icahn.mssm.edu/profiles/robert-o-wright), Icahn School of Medicine at Mount
Sinai.
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