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What is the NTA Program?

The NTA Program is distinguished from
the other programs that have been
introduced previously

NTA is not focused on a specific type
of disease or exposure

NTAis 1 of 2 programs charged with
providing special capabilities to DNTP
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What is the NTA Program?
DNTP science by

The NTA Program
NTA is tasked with identifying new and novel testing approaches that may improve
Increasing testing throughput

* Increasing data accuracy and precision

Increasing speed of data acquisition from years to weeks
benchmark dose (BMD)

Providing more in-depth analyses: molecular mode of action (MoA) and
Enhancing human relevance of DNTP studies
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Problem Statement

Shortfalls in Current NTAs
| |
Human Health Translational
Predictivity Throughput Relevance
To Meet Public Health Needs and Expectations:
Identify Translatable
\ o

Evaluate —» NTAs —— Predictive

Absence of NTAs
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Foster
Development
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Meet Needs

Implement 7 \ Timely
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Mission Alignment and Pipeline Engagement

Knowledge
Integration

Data /
Knowledge
Mining

Chronic
in vivo
Studies

Hypothesis-
driven
Research

Human
Health

Computational
Toxicology

Bioactivity
Screening

Fully leveraging

‘pre-animal’ Human-relevant
capabilities in vitro systems-
e.g. 3D complex
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Effects

Predictive Investigative
Toxicology
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g_é_} Rationale for NTA

» Rapid, predictive, human-relevant data

« More efficient, innovative methods

* Reduce/refine animal use with
focus on in vitro models




Rationale for NTA
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» Rapid, predictive, human-relevant data

» More efficient, innovative methods

* Reduce/refine animal use with
focus on in vitro models
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» Rapid, predictive, human-relevant data

g_é_; Rationale for NTA

e Resources
« Broad scientific expertise
* International collaborations

More efficient, innovative methods
Reduce/refine animal use with

focus on in vitro models DNTP is

positioned to
lead

DNTP’s history

of developing " S1500+
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Addressing the need for human relevant, actionable data
In vitro assays idi

Public Health Context
Building Confidence in New Approaches

Evaluate reliability
and relevance
Rapld and Reliable

BMD and MoA Data

i «%\ &%'@\
Address +
Uncertainties
Hazard e
Determination /

\\ +—— BMD
Exposure o

Translate observations to human exposure

Data for in silico modeling/read-across
Guide further studies in more complex
systems or in vivo models
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Current Portfolio of 28 Projects
Balancing Risk and Reward
Bioassays and Biological Systems Novel Technologies
Animal model Small, short-term Nascent
substitutes studies Heilldelipee
Validated systems Exmg[jilr;ew Proof of principle

S EmErEing CEi Evaluate potential
fo:n%rgglli%téve applications

technologies
and feasibility

Directly applicable

Await
to DNTP needs

characterization

Await validation
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Current Portfolio of 28 Projects
NTA Portfolio
Bioassays and Novel Technologies
Biological Systems
Lower Risk Higher Risk Lower Risk Higher Risk
5-day PFAS studies In vitro disease
in rats Models
3D liver models Embryoid bodies
In vitro kidney
screening models

Cystatin C assay

ddPCR
Microphysiological
systems

Duplex sequencing
Metabolomics

High content

imaging assays

High throughput cell
painting
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HepaRG Spheroid Model
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Current Stakeholders

Regulatory Agencies

FOA Food and Drug Administration
International advisory ©eNCTR

committees
-
. . g
Academic laboratories
uOttawa

Government research centers x
~efsam

ReSGaI’Ch Specialty commun itieS European Food Safety Authority

Primary end user of NTAs mmm’@:z’"’“”‘“"” Health
IOS‘ ' I*I Canada
— ICATM
Zebrafish Community
NIH) Yy
N I C EAT M Translational Sciences

CECHA

R
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=¥ U.S. FOOD & DRUG University

ADMINISTRATION
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Objectives of the NTA Program

1. Identify and apply promising new technologies and approaches that
enhance the efficiency and translational relevance of DNTP hazard
assessments
O

Duplex sequencing for mutation analysis — applicability to early-stage carcinogenesis

(@)

High throughput Cystatin C measurements for monitoring kidney
function in rodent tests

(©)

5-day animal studies to capture signature transcriptomics
changes following chemical exposure
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Objectives of the NTA Program

2. Ensure that novel capability development is aligned to contemporary
problems that DNTP is attempting to solve
Cardiovascular diseases

Developmental
3D iPSC cardiomyocytes

e

Occupational exposures ..
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Objectives of the NTA Program

|dentify and apply promising new technologies and approaches that enhance
the efficiency and translational relevance of DNTP hazard assessments

1.

2. Ensure that novel capability development is aligned to contemporary
problems that DNTP is attempting to solve

3. Increase confidence in and adoption of NTAs, and foster development when

need exists
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Future NTA Development Areas

Spheroids and Organoids
3D Liver Models Neural Spheroids Kidney organoids
P y ::bf. % ‘

« High-throughput toxicity

Developmental l
* Genotoxicity screening

neurotoxicology renal toxicities

High dimensional data streams

Tox21 Projects
In Vitro Phenotype Screening

Mito

_ \ ‘ ,;w ey
A T

High-throughput screening
Complex projects utilizing
cutting-edge technologies

DNA RNAJ/ER AC

Embryoid bodies
|
v

Animal model substitutes

Microphysiological systems
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%6; Embryoid Bodies (EBs) for High-throughput Teratogen Screening

Exposure (10 days)

Humah ESCsﬁ EB formed in @
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— ‘ @ Toxicity Prediction model Proteome profiling
Morphological anomaly
Prediction validation
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Capability Development
Capability realization for 8 current projects
- USA International
Toxicology
DNTP Regulat Regulato
Research Acecgel:);gge Accgelz)tanc%
Near Term Medium Term Longer Term
Available Now 1 -2 years 3 —5years
N [ N
5 day + TempOSeq « Ultra high throughput + S9
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NTA Internal and External Connections

3

Systems Toxicology Branch

(STB) Comparative and Molecular

Pathogenesis Branch (CMPB)

Combined Exposures and

Cardiovascular Program (CV) Mixtures Program (CEM)

Emerging Contaminants and
Issues of Concern Program
(ECIC)

Office of Program Operations
(OPO)

Mechanistic Toxicology

Occupational and Inhalation Branch MTB)

Exposures Program (OIE)

Developmental
Neurotoxicology Program
(DNT)

Predictive Toxicology Branch
(PTB)
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NTA Internal and External Connections

Novel Tools

and

Approaches

MMMMM

Embryoid bodies
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Novel Tools
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NTA Internal and External Connections

5-day studies
in rats

Novel Tools

and
A

pproaches
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NTA Internal and External Connections
Apical Tposure I
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NTA Challenge Question to BSC

How would the BSC suggest the NTA go about

Identifying promising new technologies that appear to

have direct application(s) to DNTP areas of
Investigation?

27



&) NTP

National Toxicology Program

Thank You!




Liaison

Members from 5 DNTP branches

NTA-PMT Members

: David Rachel Georgia Greg Kristine
Merrick Chen Crizer Frawley Roberts Travlos
MTB MTB MTB STB OPO CMPB

Witt
PTB

29



	Novel Tools and Approaches Program
	NTA Program Members
	The Novel Tools and Approaches (NTA) Program
	The NTA Program
	Problem Statement
	Mission Alignment and Pipeline Engagement
	Mission Alignment and Pipeline Engagement
	Rationale for NTA
	Rationale for NTA
	Rationale for NTA
	Public Health Context
	Current Portfolio of 28 Projects
	Current Portfolio of 28 Projects
	HepaRG Spheroid Model
	Current Stakeholders
	Objectives of the NTA Program
	Objectives of the NTA Program
	Objectives of the NTA Program
	Future NTA Development Areas
	Embryoid Bodies (EBs) for High-throughput Teratogen Screening
	Capability Development
	NTA Internal and External Connections
	NTA Internal and External Connections
	NTA Internal and External Connections
	NTA Internal and External Connections
	NTA Internal and External Connections
	NTA Challenge Question to BSC
	Thank You!
	NTA-PMT Members





Accessibility Report





		Filename: 

		05-NTA BSC Presentation_final_06072021_508c.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



