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HESI COMMITTEE

2020 Committee Highlights

sitemap
Participating Organizations

16 government/regulatory agencies, 9 academic/research 
institutes, and 18 industry

BOOK Publications
3 submitted and 2 in progress

Chalkboard-teacher Scientific Meetings and Trainings
4 meetings

• EPA Science Advisory Board Meeting on New Approach 
Methods for Reducing Animal Use in Chronic and Cancer 
Testing (June 2020): presentation on eSTAR POD and 
Carcinogenomics Projects.

• Environmental Mutagen Society (EMGS) Annual Meeting 
(September 2020, virtual): posters presented on “HESI Drug 
Case Study: An Integrated Approach to Pharmaceutical 
Safety Testing Using High-Throughput CometChip and 
TgX-DDI Analyses” (Buick et al.) and “A Cross-Platform and 
Inter-Laboratory Evaluation of the TgX-DDI Transcriptomic 
Biomarker” (Williams et al.)

• National Academy of Sciences Workshop on Biomarkers of 
Exposure (September 2020; 300 attendees): Dr. Carole Yauk 
(University of Ottawa) presented on the HESI TgX-DDI biomarker

• Committee Meeting (October 2020, virtual; 75 attendees): 
annual meeting for the committee to share programmatic 
updates, spend time in focused working group sessions, and 
adopt new work streams

æ
Web Tools and Assays
 1 web tool and 1 assay

• The TgX-DDI DNA damage classification tool is a publicly 
accessible open-source tool that uses genomic data for DNA 
damage classification (available online via NIEHS at https://
manticore.niehs.nih.gov/tgxddi)

• The TgX-DDI genomic biomarker approach is under FDA 
biomarker qualification review

External-link-square Outreach
6 webinars

• Webinar series co-sponsored by HESI and the American 
Association of Pharmaceutical Scientists

o May 2020: Genomics in Formalin-Fixed Paraffin-
Embedded Tissue (FFPE) Samples for Quantitative  
Risk Assessment (Dr. Leah Wehmas, USEPA)

o August 2020: Elaborating and Quantifying the  
DARTable Genome for Prediction of Teratogenic Doses 
(Dr. Richard Currie, Syngenta)

Emerging Systems Toxicology for 
the Assessment of Risk (eSTAR) 

Our Mission
The committee’s mission is to develop and deliver innovative systems toxicology 
approaches for risk assessment.

Chairs

Public Chairs

Dr. Alison Harrill (National Institute of 
Environmental Health Sciences, 
National Toxicology Program)

Dr. Brian Chorley (US Environmental 
Protection Agency)

Private Chair

Dr. Kamin Johnson (Corteva 
Agriscience)

HESI Staff
Dr. Syril Pettit (spettit@ 

hesiglobal.org)
Carolina Morell-Pérez, MS 

(cmperez@hesiglobal.org)
Connie Mitchell, MS (cmitchell@
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Working Groups
Use of a Transcriptomic Point of Departure (POD) for Chemical Risk Assessments. This newly launched 
project has compiled a broad membership in its first year, was a featured topic at a June 2020 USEPA 
Science Advisory Panel meeting on next-generation approaches, and was accepted as a 2021 SOT 
Workshop. A manuscript and a potential data collection activity are in progress. 

• Carcinogenomics Project. Three active working groups have compiled, curated, and begun analysis of 
transcriptomic, toxicologic, and pathologic data to identify short-term transcriptional signatures. These 
signatures will inform molecular mechanisms underlying pathogenesis of histologic risk factors of neoplasia 
observed in 90-day studies or chronic 6-month rat toxicology studies and that will inform the value/need to 
conduct a 2-year rat carcinogenicity study. Novel data housing/analysis partnerships were formed with the 
NIEHS Chemical Effects in Biological Systems (CEBS) data repository and Lhasa. 

miRNA Biomarkers Project. An miRNA best practices manuscript was submitted in August 2020. A 
second paper on renal miRNA biomarkers will be submitted by October 2020. A new experimental and/
or methodology project to reduce hurdles to the use of miRNAs for translational safety assessment and in 
biological discovery efforts is in development. 

• TgX-DDI Project. Multiple revisions of the Qualification Plan for the TgX-DDI biomarker were submitted to 
FDA during 2020, including an added multi-site validation study design per the FDA. The plan is under FDA 
review; if accepted, experimental work and full qualification will proceed in 2021.

• FFPE Project. The working group is completing a manuscript on DNA de-modification analysis of clinical 
tumor samples in partnership with the National Cancer Institute (NCI); the project will sunset when final.

Areas of Focus for 2021
• The Carcinogenomics Working Group will finalize data compilation, curation, and annotation and begin to 

define transcriptomic signatures. The coming months will focus on building and vetting test and training 
sets of compounds. A manuscript describing the program's objectives and potential impact will be finalized. 
Support in identifying available data or refining analytic methods is welcomed. 

• The POD program will seek to finalize a manuscript that describes a decision tree for agrochemical and 
industrial chemicals risk assessment using transcriptomics as the basis for a chronic and cancer risk 
assessment POD.

• The miRNA working group will further define and initiate a novel multi-site experimental program on the 
use of exosomal miRNAs expressed in response to renal toxicants. 

• The TgX-DDI program, pending acceptance of the Qualification Plan by FDA, will initiate the analytical 
validation ring trial required as part of the qualification process (this may include applying for a supporting 
grant from FDA to resource this effort). The TgX-DDI biomarker will be developed as an OECD Integrated 
Approaches to Testing and Assessment (IATA) case study.

External-link-square
o September 2020: Development of Next-Generation 

Biomarkers for Detecting Kidney Toxicity (Dr. Alison 
Harrill, NIEHS) 

o October 2020: Aligning Regulatory Agencies and the 
Pharmaceutical Industry Toward Reducing Toxicity 
Associated Drug Development Costs, Timelines and 
Attrition: 2 Year Rodent Carcinogenicity Testing (Dr. 
Frank Sistare, Merck)

o October 2020: Development and Regulatory Approval for 
Toxicogenomics (TgX) Biomarker to Detect DNA Damage-
Inducing Agents (Dr. Carole Yauk, Health Canada) 

o December 2020: A Retrospective, Comparative Analysis 
of Transcriptomic and Apical PODs (Dr. Jason O'Brian, 
Environment and Climate Change Canada)

HANDSHAKE-ALT Collaborations
1 internal and 2 external

• HESI GTTC: exploring synergistic projects on duplex-
sequencing approaches for evaluating genomic modifications

• US NIEHS: providing database and computational support 
for the committee’s carcinogenomics program

• LHASA Ltd: providing database and analytical partnership 
on carcinogenomics program

globe Geographic Representation
Belgium, Canada, China, France, Germany, Italy, Netherlands, 
Switzerland, United Kingdom, and United States

lightbulbNEW

lightbulbNEW

2020 Committee Highlights (continued)

eSTAR
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A new error-corrected sequencing (ECS) discussion group will be launched. The purpose of this group is 
to serve as an ad hoc advisory team and to develop a proposal on the use of ECS to detect non-genotoxic 
carcinogens. This proposal will be presented to eSTAR for potential adoption later in 2021.

Strategic Impact Areas

Enhanced Efficiency and Accuracy in Safety Assessment Practice

The committee has and is actively developing applied transcriptomic methods (biomarkers, PODs, 
etc.) that provide more efficient means for conducting hazard or safety assessments for drugs and/or 
chemicals. 

bullseye-pointer

Catalysis of New Science

The committee has developed novel methods for extracting usable DNA sequence information from 
stored FFPE samples and thus opened archives of stored information that was previously inaccessible. 
New programmatic work on duplex-sequencing methods will also yield novel scientific insights into 
emerging methods and their application in safety assessment.

Enhancement of the Societal Knowledge Base on Human Biological Processes of Relevance for 
Protecting Human Health

The committee’s Carcinogenomics Project is generating novel insights into pathological and 
transcriptomic mechanisms associated with rodent liver tumorigenesis and fostering critical discussions 
around the relevance of these mechanisms to human health protection.

STETHOSCOPE

BOOK Publications 

Submitted
Chorley et al. (2020) Fulfilling the promise of biofluid-based microRNA biomarkers. 

Gautier et al. (2020) Urinary miRNA biomarkers of drug-induced kidney injury and their site specificity within 
the nephron.

Wehmas et al. (2020) Enhanced methods for variant calling and mutant detection in formalin-fixed paraffin-
embedded (FFPE) clinical samples. 

In Progress
A collaborative initiative to establish molecular biomarkers for assessing risk of chemical carcinogenesis from 
short-term rodent studies and further reduce reliance on conventional 2-year rodent studies. 

State of the science review: use of a genomics-derived point of departure for risk assessment in the non-
pharmaceutical sector.

sitemap Participating Organizations 

Government/Regulatory 
Agencies
BC Cancer Agency (Canada)
Environment and Climate Change 

Canada
European Commission, Joint Research 

Centre
European Medicines Agency
Federal Institute for Drugs and Medical 

Devices (BfArM, Germany)
Health Canada
Medicines Evaluation Board  

(The Netherlands)
National Center for Safety Evaluation of 

Drugs, National Institutes for Food and 
Drug Control, China

National Institute of Environmental 
Health Sciences, National Toxicology 
Program 

National Institutes of Health, National 
Cancer Institute

National Institutes of Health, National 
Institute of Diabetes and Digestive and 
Kidney Diseases

New Jersey Department of 
Environmental Protection

US Army
US Environmental Protection Agency
US Food and Drug Administration, 

Center for Drug Evaluation and 
Research

US Food and Drug Administration, 
National Center for Toxicological 
Research

Academic/Research Institutes
Cornell University
Georgetown University
Icahn School of Medicine at Mount Sinai
Indiana University
Massachusetts Institute of Technology
McGill University
Newcastle University
University of North Carolina
University of Ottawa

Industry
AbbVie
Abcam, Inc.
Amgen, Inc.
Bayer
Boehringer Ingelheim
Bristol-Myers Squibb Company
Corteva Agriscience
ExxonMobil Biomedical Sciences, Inc.
FMC Corporation
GlaxoSmithKline
Janssen Pharmaceuticals
Merck & Co.
Novartis
Pfizer, Inc.
Sanofi
Syngenta
Taconic Biosciences
Takeda Pharmaceutical Company, Ltd.

eSTAR

lightbulbNEW
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