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SOT FDA Colloquia on Emerging Toxicological Science Challenges
in Food and Ingredient Safety

Colloquium Series

Partnership of US FDA Center for Food Safety and Applied Nutrition (CFSAN)
and the Society of Toxicology (SOT)

Eighth year of colloquia series, two this year, and this is the 27th event

Stimulate a dialogue among leading toxicology experts on future-oriented
toxicological science relevant to food and food ingredient safety assessment

Are a forum to discuss the latest toxicological science in the context of food
chemical safety

Not a forum for soliciting regulatory advice or discussing food or food ingredient
regulatory issues



SOT FDA Colloquia on Emerging Toxicological Science Challenges
in Food and Ingredient Safety

Colloquium Series

* Open to the public via webcast at no cost
« Global audience from all employment sectors

« Recording and slides for all colloquia are available at
www.toxicology.org
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Welcome from SOT

Michael Aschner, PhD, ATS
President, Society of Toxicology

Albert Einstein College of Medicine
Bronx, NY
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in Food and Ingredient Safety

Society of Toxicology Vision/Mission

To Create a Healthier and Safer World by Advancing the Science
and Increasing the Impact of Toxicology

Among Strategic Objectives

Promote Transdisciplinary Science and Cooperation with Other
Disciplines

Expand Global Outreach, Engagement, and Collaboration
Provide Opportunities to Capitalize on Scientific Advancements
Develop Communication Partnerships with Key Influencers
Promote Use of Science in Decision Making
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2018-2022 Registration by Country
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SOT FDA Organizing Committee

+ Stephen W. Edwards, PhD, Colloquium Series Chair 2022-2023, RTI International, Chapel Hill, NC

 David C. Dorman, DVM, PhD, DABT, DABVT, ATS, Colloquium Series Co-chair 2022-2023, North Carolina State
University, Raleigh, NC

+ Udayan Apte, PhD, DABT, Colloquium Series Chair 2021-2022, University of Kansas Medical Center, Kansas City, KS
+ Jason L. Aungst, PhD, FDA Liaison, US FDA, College Park, MD

+ Omari Bandele, PhD, US FDA, FDA Liaison, College Park, MD

* Suzanne C. Fitzpatrick, PhD, DABT, US FDA, College Park, MD

+ A. Wallace Hayes, PhD, DABT, ERT, ATS, FRSB, FACFE, University of South Florida and Michigan State University,
Temple Terrace, FL

*  Willie McKinney, PhD, DABT, McKinney Regulatory Science Advisors, LLC, Henrico, VA

+ Jason R. Richardson, PhD, DABT, ATS, Florida International University, Miami Beach, FL

« Jeffry J. Yourick, PhD, DABT, ATS, US FDA, Laurel, MD

*  Christine Perdan Curran, PhD, SOT Council Contact, Northern Kentucky University, Highland Heights, KY
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Home e Meetings & Events  SOT FDA Colloquia

Previous Colloquia
+ Arsenic and Children’s Health—December 1, 2021
+ The Toxicology of Nanoparticles—April 8, 2021
+ New Plant-Based Foods and Proteins from Novel Sources—December 3, 2020
+ Integrated Approaches to Testing and Assessment (IATA)—The Future of Predictive Toxicology—May 28, 2020
+ Artificial Intelligence Applications in Food and Cosmetic Safety—April 29, 2020
+ Route-to-Route Extrapolation in the 21st Century—February 19, 2020
+ Dermal Absorption and Toxicity: Concepts for Application to Safety Assessment—December 12, 2019
+ In Silico Methods for Food Ingredient, Dietary Supplement, and Cosmetic Safety—May 15, 2019
+ Alternative Methods for Predictive Safety Testing: 3D Bioprinted Tissue Models—April 9, 2019

*+ Redesigning the Rodent Bioassay for the 21st Century—February 20, 2019



Outstanding Questions and Potential Solutions for
Promoting Toxicogenomics in Decision making

Key questions Options & solutions
Which TGx results should be Decis + Mechanistic information
considered? making + Predictive results
i } « Mode of action, adverse outcome pathways
How should the TGx results be presented? Mechanisms + Machine learnings, point-of-departure,

predictive models read-across

How can the reliability and reproducibility ’ :;;:2:::: gizessignatures

3 5 n r omgw )
R Gene aCatiss + Gene network and functional modules
' = Microarrays versus RNA-Seq
How should evolving technology in !

= Beyond mRNA

TGx be addressed? Enabling technologies * Integrated approaches to testing
and assessment (IATA)

What is the future of TGx i WUF e .

study design? Study design « Primary hepatocytes versus iPSC

« 2D culture versus 3D culture



Cell lines

Q Species (e.g., human,
rat, dog, and rabbit)

Q Cell lines (e.g., primary
hepatocyte versus
HepG2/HepaRG)

Q@ Co-culture systems

Q Induced pluripotent
stem cells (iPSCs)

Reproducibility
within one laboratory

K

' Platforms )

Q Vendors difference (e.g.,
Affymetrix, Agilent, or
llumina)

Q Microarray versus
Sequencing

Q DNA-seq versus RNA-seq

Q Genetic elements (e.g.,
miRNA, circRNA, and
nNcRNA)

~_
AV

Key Challenges of Reproducibility in Toxicogenomics

Data analysis )

O Preprocessing

Q Machine learning
algorithms

Q Single model versus
consensus model

Q Performance matrices

Q Applicability domain

Q Data governance

Reproducibility
across different
laboratories




Hopeful Outcomes—Toxicogenomics

» Better understanding of the rapid advancement of genomics
technologies, and how the generated genomics data will enhance risk

assessment.

« Appreciation for the importance of reproducibility in utilizing TGx in
the regulatory setting.

« Discussion on how machine learning (particularly deep learning; Al)
will factor in developing TGx-based predictive models.
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Application of Novel Genomics Technologies in
Toxicogenomics

Potential solutions
[ A

Key questions
L i

Integrated

analysis & '

—

« Knowledge base development
« Ontology structure

« Novel data analysis methods
« Dataintegration approaches

+ Roles in toxicology

« Data analysis standardization

+ Phenotypic anchoring

« Interpretation of the novel
gene elements and events

==

@ Microarray versus RNA-Seq © miRNA
O TempO-Seq™ © ncRNA
O LINC51000 @ circular RNA

Bioinformatics

a) Data fusion
b) Systems biology
c) Network

[ — |
Liu et al. Trends in Pharmacological Sciences, February 2019, Vol. 40, No. 2
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Schedule and Speaker Introductions

Stephen Edwards, PhD
Colloquium Co-Chair
RTI International, Chapel Hill, NC



Schedule (times Eastern us utc-4)

9:15 AM

10:00 AM

10:40 AM

10:50 AM

11:30 AM

12:10 PM

1:00 PM

Overview of Toxicogenomics and Its Contribution to Toxicological Science
Carole L. Yauk, University of Ottawa/Health Canada, Ottawa, Canada

High-Throughput Transcriptomics for Chemical Bioactivity Screening and Tiered Hazard
Evaluation
Joshua A. Harrill, US EPA, Research Triangle Park, NC

Break

Toxicogenomics to Support Hazard Assessment
Russell Thomas, US EPA, Research Triangle Park, NC

Application of Toxicogenomics in Toxicity Assessment of Chemicals in Food and Cosmetics
Jorge Naciff, Procter & Gamble Company, Mason, OH

Roundtable Discussion, Moderator: Co-chairs; all speakers

Conclusion
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