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Toxicity Testing in the 215t Century

*This 2007 National Academy of Science report envisions a not-so-distant
future in which virtually all routine toxicity testing would be conducted in
vitro in human cells or cell lines by evaluating perturbations of cellular

responses in a suite of toxicity pathway assays using high throughput robotic
assisted methodologies.

Human Standard rodent Alternative Biochemical- and cell-
experience toxicological tests | animal models based in vitro assays
1-3 studies/year | 10—100/year 100-10,000/year >10,000/day
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Critical toxicity pathways

Collins, FS, Gray, GM, Bucher, JR (2008) Transforming Environmental Health Protection. Science 319:906-7



Toxicity Testing in the 21st Century A

Tox)]
*The Toxicology in the 21st Century (Tox21) program, a federal
collaboration involving the National Institutes of Health (NIH), Environmental
Protection Agency (EPA), and Food and Drug Administration (FDA),
IS aimed at developing better toxicity assessment methods.

® National Institute of Environmental Health Sciences (NIEHS) /
National Toxicology Program (NTP), National Institutes of Health (NIH)

® National Center for Advancing Translational Sciences (NCATS)/NIH Chemical
Genomics Center (NCGC), National Institutes of Health (NIH)

®U.S. Food and Drug Administration (FDA)

®U.S. Environmental Protection Agency (EPA) e e

TOXICITY TESTING IN THE 21ST

CENTURY: A VISION AND STRATEGY




Toxicity Testing in the 215t Century

*Tox21 Goals:

 |dentify patterns of compound-
Induced biological response in
order to:

— characterize toxicity/disease
pathways

— facilitate cross-species
extrapolation

— model low-dose extrapolation

* Prioritize compounds for more
extensive toxicological evaluation

* Develop predictive models for
biological response in humans



http://pubchem.ncbi.nlm.nih.gov/

Tox21 Phase | — Proof of Principle
(2005 - 2010)

*EPA via ToxCast™ screened 320 compounds (309 unique, primarily
pesticide actives and some endocrine active compounds) in ~550
assays.

» Data made public via ToxCastDB
(http://actor.epa.gov/actor/faces/ToxCastDB/Home.jsp)

*NCGC screened 1408 compounds (1353 unique) from NTP and 1462
compounds (1384 unique) from EPA in 140 gHTS assays
representing 77 predominantly cell-based reporter gene endpoints.

» Data made public via PubChem (http://pubchem.nchi.nim.nih.gov/)
and CEBS (Chemical Effects in Biological Systems;
http://www.niehs.nih.gov/research/resources/databases/cebs/)



http://actor.epa.gov/actor/faces/ToxCastDB/Home.jsp
http://pubchem.ncbi.nlm.nih.gov/
http://www.niehs.nih.gov/research/resources/databases/cebs/

Tox21 Phase Il - Expanded Compound Screening
(2011 — 2014)

*EPA’s ToxCast™ Phase Il:

» ~700 compounds in ~700 assays, ~1000 compounds in endocrine
activity assays

*NCGC gqHTS Phase Il:

> 10K compound library screened 3 times at 15 concentrations in
each qHTS assay

> gHTS assays focused on:
" nuclear receptor activation or inhibition
" induction of cellular stress response pathways

" characterizing human variability in response



Toxicity Testing in the 215t Century

Population Health

*Application of TOX21:
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ToxCastDB In EPA



ToxCastDB

ACToR

ToxRefDBE

You are here: EPA Home » Computational Toxicology Research » ToxCas
‘l ToxCastData ‘
L

ToxCastDB Iin EPA

ExpoCastDBE

B #»Home
D55Tox

CPCat
1,000 chemicals in over 300 rapid tests (called high-throughput screening assays). ToxCastDE has many benefits
Users can search and download data for all ToxCast chemicals, assays, genes, pathways and endpoints
Database allows far statistical assaciations and biologically driven data mining
Provide links to available animal data through ToxRefDE
Chemical Mame Parameters
* Enter Chemical Mame

Match by
exact

Enter CAS Mumbers:

Enter Chemical Mame:

DERF

Search

C55 Dashboards
Home | Basic Info | Data Collection List | Chemical List | Genes Associated with Assays | Help | ToxPi Wizard | ToxPi Results
®any

Details Structure

Chemical List

Name

ToxCastDE provides access to all ToxCast data. ToxCast uses advanced science tools to help efficiently understand biological processes impacted by chemicals
Details
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Chemical:

ToxCastDB in EPA

Home | Basic Info | Data Collection List | Chemical List | Genes Associated with Assays | Help | ToxPi Wizard | ToxPi Results
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Source

ACEA
ACEA
Attagene
Attagene
Attagene

Attagene

Attagene

Assay

ACEA_LOC2 =
- L1 f
AceaLocne - ASSAY 3w F,"""\ i

ATG_CAR TRANS

ATG_PPARa_TRANS
ATG_PPARg_TRANS

ATG_PPRE_CIS

ATG_PXR_TRANS

DEHP (Diethylhexyl phthalate)

117-81-7

0=Ci{C1 =C(C=CC=C1)C(=M0CC{CCCOCCOCC(CCCC)CC
DSSTOX_40759

DSSTOX_607

Find in ACToR DB

Data
Assay Name Species
ACEA_LOC2 Homo
sapiens
ACEA_LOCinc Homo
sapiens
Attagene Factorial trans CAR Homo
sapiens
Attagene Factorial trans PPARa Homo
sapiens
Attagene Factorial trans PPARg Homo
sapiens
Attagene Factorial cis PPRE Homo
sapiens
Attagene Factorial trans PXR Homo

sapiens

Gene

MRA1I3

PPARA

PPARG

PPARA

PPARD

PPARG
MR1I2
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PubChem Compound in NCBI



PubChem Compound in NCBI

https://www.ncbi.nlm.nih.gov/

/ £ National Center for Biotech... \+

@ https

nim.nih.gov

& NCBI  Resources @ b~ T )

12 % PubChem Compound

SNCRBL S
- P

National Center for
Biotechnology Information

NCBI Home
Resource List (A-Z)

All Resources

Chemicals & Bioassays
Data & Software

DNA & RNA

Domains & Structures

Genes & Expression

Genetics & Medicine

Genomes & Maps

Homology

Literature

Proteins

Sequence Analysis
Taxonomy
Training & Tutorials

Variation

(e

PubChem Com ~ ‘ A

Welcome to NCBI

The National Center for Biotechnology Information a
biomedical and genomic information

About the NCBI | Mission | Organization | Research | NCBI News

Get Started

o Tools: Analyze data using NCBI software

* Downloads: Get NCBI data or software

o How-To's: Learn how to accomplish specific tasks at NCBI

* Submissions: Submit data to GenBank or other NCBI databases

NCBI Facebook page

Find out the latest news about NCBI
resources and participate in community
discussions.

WA

nces science and health by providing access to

Popular Resources
PubMed
Bookshelf
PubMed Central
PubMed Health
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCBI Announcements

RefSeq model sequences can now be
constructed from genomic and transcript
sequences

Genome Workbench 2.7.19 released

Genome Workbench 2.7.19 has been
released. The update has several new

dbSNP human Build 141 now available

dbSNP human Build 141, based on the
GRCh38 and GRCh37.p13 assemblies, is

More

You are here: NCBI = National Center for Biotechnology Information

GETTING STARTED
NCBI Education

NCBI Help Manual
NCBI Handbook
Training & Tutorials

Genes & Expression

Genetics & Medicine

DNA & RNA
Domains & Structures

RESOURCES POPULAR
Chemicals & Bicassays PubMed
Data & Software Bookshelf

PubMed Central
PublMed Health
BLAST
Nucleotide

FEATURED

Genetic Testing Registry
Publted Health

GenBank

Reference Sequences
Gene Expression Omnibus

WMap Viewer

Write to the Help Desk

NCBI INFORMATION
About NCBI

Research at NCBI
NCBINews

NCBIFTP Site

NCBI on Facebook
NCBI on Twitter
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PubChem Compound in NCBI

'-'F'j NCBI Resources ™ How To [

PubChem 'PubChem Compound ¥ || DEHP =
COITIpOUﬂd Save search Limits  Advanced
2= .
Display Settings: [] Summary, Sorted by Default order 3}%’-—’* %‘ % ﬁ:}l‘ .':” ’ Send to: Filters: Manage Filters
S 4 22y 02 )2
Results: 5 B j& ‘Q EL ?gj £ ];}72 ?ﬁ' Actions on your results
(Ej BioaActivity Analysis
) DEHP: Bis{2-ethylhexyl) phthalate: Di{2-ethylhexyl) phthalate J Analyze the BioActivities of the
1. MW 390.556120 g/mal MF: CogHag0y Structure Clustering
IUPAC name: bis(Z-ethylhexyl} benzene-1,2-dicarboxylate E Cluster structures based on s
CID: 8343 similarity
Summary Similar Compounds Same Parent, Connecdlivity Midure/Component Compounds PubMed (MeSH Keyword)
Active in @ of 647 BioAssavs g | Structure Download
=7 Download the structures inva

Bis{2-ethylhexyliphthalate-3 4.5 6-d4: Deuterated DEHP. Etalon-d4

2 MW 394580767 g/mal MF: CoaHag04
IUPAC name: bis(2-ethylhexyl) 34,5 6-tetradeuteriobenzene-1,2-dicarboxy... Refine your results «What's thiz
CID: 16213881
Summary Similar Compounds Same Parent, Connectivity

Chemical Properties

Rule of 5 (1)

BioActivity Experiments
Dioctyl phthalate: DI-N-0CTYL PHTHALATE: 117-84-0

. BioAssays, Active (2) ¢
3 MW 390.556120 g/mal MF: CogHag0y
IUPAC name: dioctyl benzene-1,2-dicarboxylate BioAssays, Tested (2) 2
ClD: 8346

Summary Similar Compounds Same Parent, Conneclivity Midure/Component Compounds PubMed (MeSH Keyword)
Active in 3 of 278 BioAssays

BioMedical Annotation

Pharmacological Actions (3)
C42K0PH13C ElPlasticizers (3)

4. ~ﬁ'${- MW 1171668360 g/mol MF: C7aH4114012 Depositor Category
IUPAC name: bis[(2R}-2-ethylhexyl] benzene-1,2-dicarboxylate;bis[[(25)-2-...

”"ﬁl ;6 CID: TEA59176 Biological Properties (5)

summary Midure/Component Compounds PubMed (MeSH Keyward) Chemical Vendors (4)




PubChem Compound in NCBI

PUb@ hem ' PubChem Compound v

Compound | irs Advanced search

3 SHARE EE

Compound Summary for: CID 8343 @QEE E

Diethylhexyl Phthalate

Also known as: DEHF; Bis(2-ethylhexyl) phthalate; Di(2-ethylhexyl) phthalate; Di(2-ethylhexyl)phthalate; Octyl phthalate; 117-81-7; Di-sec-octyl phthalate
Molecular Formula: Co4Hz204 Molecular Weight: 390 55612 InChlKey: BJQHLKABXINVAM-UHFFFADY SA-N

An ester of phthalic acid. It appears as a light-colored, odorless liquid and is used as a plasticizer for many resins and elastomers. rom: MeSH

Table of Contents & Show subcontent titles 20 Structure | 3D Conformer
|dentification

Related Records

Use and Manufacturing

Pharmacology

Biomedical Effects and Taxicity

Zafety and Handling

Environmental Fate and Exposure Potential
Exposure 3tandards and Regulations
Manitoring and Analysis Methods

Literature

(4] 0
Falents t
i ; Ve H L A
Biological TestResults | BE 3% B|0|0g|c,a| T S
Classiicatian
Chemical and Physical Properties

| Expand all sub-sections |




PubChem Compound in NCBI

Biological Test Results

bl

BioActivity Qutcomes Top Targets BioActivity Types BioAssay Types

5 MR3CA a |[Can 1 summary 24

47 VDR ACED 1 SCreening

unzpecified

inconclusive

o MFEZLZ other 28
e ESR1 IC50 - 11 literature-derived il 7
. AR Patency confirmatary
| 2L ¥ active
[} Filters Applied &
BioActivity Outcomes: active x
Reset All Filters Apply Filters To Charts
- . . . . . > 7 ,i., Al
i Clickthe bar on the chart will add the filter, and click it again to remove x ;\ 4@%’_’ "_/%_ Y = 1:,\.

Cormpound Activity %?AID@&?— ¥ ’:é

Structure cID . Compound Name Bioassay Name
Outcome | Value [pM] 1L ?‘i’— “‘H‘J =< ‘}J‘
; Uartapase summary mouse slaas P F’ 7
Aﬂ‘{ [AID:119%, Type: other]
; 8343 active 22.3872 | DEHP qHTS Assay for Inhibitors of Aldetrrds
: Dehydrogenase 1 (ALDH1A1¢ [AID:1030, Type:
" confirmatory]
8343 active 11.2202 | DEHP qHTS assay for small molecule activators of the
; rat pregnane X receptor (rPXR) signaling
ol pathway [AID:651751, Type: confirmatory]
8343 active DEHP Cel Viability Assay [AID:1978, Type: screening]



PubChem Compound in NCBI
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Bioassay

Targgt

F106 - F | gqHTS assay for Inhibitors of Tyrosfl-DNA Fhosphodiesterase (TDPL) ‘
A B C D F G H [
1 HNo QOutcome | Activity Concentration Name | Activity Concentration[uM] |AID{ PanellD) |Bio Assay BioAssay_Type |Target PMID
1| &ctive AR Potency (ubd) 1.14358 743054 qHTS éssayl toidentify Smau molecule antaggnlsts of the androgen receptor SUMMATY AR protein [Homo sapiens][gi:124375976]
2 (AR) signaling pathway using the MDA cell line: Summary
ol active Potency-Replicate_L 15449 230634 qHTS lassay for small molecule disruptors of the mitochondrial membrane confirmatory
3 potential - cell wiability
3| active Polency-Replicate.| 15440 0635 gHTS Iassay for small melecule distuptors of the mitochondrial membrane contirmatory
4 potential
4] active Fotency Lo01s 54530 analry qHTlS for delaved death inhibitors of the malarial parasite plastid, 48 confirmatory
5 hour incubation
qHTS assay for identifving genotoxic compounds that show differential
5|Active Potency-Replicate_1 1.9449 743015 |cytotozicity against isogenic chicken DT40 cell lines with known DNA damage |confirmatory
6 response pathways - Rad54/Eu70 mutant cell line
qHTS assay for identifving genotoxic compounds that show differential
6|Active Potency-Replicate_1 27473 743012 |cytotozicity against isogenic chicken DT40 cell lines with known DNA damage |confirmatory
7 response pathways - wild type cell line
. X qHTS assay for small molecule agonists of the antioxidant response element nuclear factor erythroid 2-elated factor 2
7| et Ratio Fot % 3.73452 743219
g e atio Potency (uh) (ARE) signaling pathway: Summary pummary izoferm 1 [Homo sapiens][gi:20149576]
HTS assay for identifving genotoxic compounds that show differential
3|active Fotency-Eeplicate_1 38306 743014 |cytotozicity against isozenic chicken DT40 cell lines with known DN & damage |confirmatory
9 response pathways - Rev3 mutant cell line
HTS i Il molecule disrupt f the mitochondrial by
9| Active Potency-Replicate_L 5.308 720635 4 lassay Of SMaZ MOKSCHs GSpIoTs of the Milochondnial mambrans contirmatory
10 potential
. HTS for Inhibitors of human tyrosyl-DN & phosphodiesterase 1 (TDF1): qHTS . TDF] protein [Homo
1L 10|Active  |Potency 23091 B86978 11 cells in absence of CPT contimalony | pienslgi:To154014]
. . gHTS assay to identify small moleculs antagonists of the estrogen receptor . estrogen nuclear receptor alpha [Homo
12 11]active Fotency-Replicate_| 74978 743080 alpha (ER-alpha) signaling pathway using the BG1 cell line confirmatory sapiens][gi:348019627]
qHTS assay for identifving genotoxic compounds that show differential
12| Active Potency-Replicate_1 84127 743012 |cytotozicity against isogenic chicken DT40 cell lines with known DNA damage |confirmatory
13 response pathways - wild type cell line
. qHTS for Inhibitors of human tvrosyl-DN & phosphodiesterage 1 (TDFL): qHTS ) TDFL protein [Homo
13 |Actt Pot 8.5735 6EE9TE firma
14 cive o in cells in absence of CPT SORHIRASLY |eapiens]lzis79154014]
HTS assay for identifving genotoxic compounds that show differential
14| fctive Fotency-Eeplicate_1 94302 743015 |cytotozicity against isozenic chicken DT40 cell lines with known DN & damage |confirmatory
15 response pathways - Rad54/Eu70 mutant cell line
. qHTS for Inhibitors of human tvrosyl-DN & phosphodiesterage 1 (TDFL): qHTS ) TDFL protein [Homo
15| 4ctt Pot 94411 686979 firma
16 e olency in cells in presence of CPT contimatory sapiens][g:79154014]
. HTS for Inhibitors of human tyrosyl-DN & phosphodiesterase 1 (TDF1): qHTS . TDF] protein [Homo
17 16| Active Potency 2.6136 6e697 in cells in presence of CFT contirmatary sapiens][gi:79154014]
W 4 b ¥| Assaydata_A Active /Tnactive /¥ 4
s | | | EE|3 B




CEBS in NIH

N l H National Institute of Environmental Health Sciences

Your Environment. Your Health.

Health & Education Research Funding Cpportunities Careers & Training About NIEHS

Cytotoxicity A A @ [dshae
CEBS Home Chemical Effects in Biological
Search Study Workflows
Search studies using test article, CEBS accession number, NTP Study ID, NTP
Study Type, CEBS data domain or institution. I Tox21 (Phase I) J Explore Conclusions I I Sites and Association J
| Test Article | NTP Study ID ] CEBS accession number | | Tox21 (Phase II) J 2012 Mouse Liver DB |
| NTP Study Type | CEBS data domain ] Institution ] | NTP Pathology Data | J&J Codelink Data ]
Search Across Studies Help
Search across the database for subjects meeting your criteria, filtering by: Identify and download the list of all studies producing a positive result in the Ames test
+ Characteristics (of studies, participants, stressor, or protocols) Add selected search result data to the Workspace
+ Response (of individual assays or pathology diagnosis) . .
# Test Articles (Chemicals or non-chemical stressors) Download additional depositor data

Accessing Tox21 Phase 2 workflow

Combining search results and then viewing or downloading the results.
GO Depositing Data to CEBS
Tox21 Phase I: Filtering assay results by activity call

Tox21 Phase I: Find all data for an assay
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National Environmental Health Research Center

http://nehrc.nhri.org.tw/toxic/

Protect your health, protect your child
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1. Toxic Responses of the Reproductive System
2. Toxic Effects of Solvents and Vapors

3. Toxic Effects of Plants and Animal
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PubChem Compound in NCBI
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BioAssay

B sHArRe EEE ..

BioAssay: AID 1030

i_imits Advanced search

Y

SDF | CSV¥ | AEM.1| XML
e At

qHTS Assay for Inhibitors of Aldehyde Dehydrogenase 1 (ALDH1A1)

Aldehyde dehydrogenase 1 (ALDH1A1) catalyzes the NAD+ dependent oxidation of a variety of endogenous and exogenous aldehydes to the corresg

Follow us...

acids. The enzyme is the critical step in the metabolic activation of retinoic acid, which plays essential roles as nuclear receptor ligand. Furthermore,
retinaldehyde has recently been shown to play a fundamental role in adipogenesis and obesity, which makes inhibitor development a possible target . External link: Please
diseases. See [1] through [4] for more information on ALDH1A1. _maore our privacy policy.

Table of Contents

Target

BioActive Compounds
Related Experiments
Description

Protocol

Comment
Categorized Comment
Result Definitions
Additional Information
Data Table (Concise)
Classification

AlD: 1030

Data Source: NCGC (ALDH101)

BioAssay Type: Confirmatory, Concentration-Response Relationship Observed
Depositor Category: NIH Molecular Libraries Probe Production Metwork
BioAssay Version: |21 ¥ |

Deposit Date: 2008-01-11

Modify Date: 2010-03-15

Data Table { Complete ): View Active DataZl View All Data®




ToxCastDB in EPA

ToxCastDB

You are here: EFA Home » Computational Toxicelegy Research #» ToxCastDE » Data Collection List

ACToR ToxRefDBE ToxCastData ExpoCastDE D55Tox C55 Dashboards CPCax

Home | Basic Info | Data Collection List | Chemical List | Genes Associated with Assays | Help | ToxPi Wizard | ToxPi Results

Data Collection List

Name Description Assays Chemicals Data Points All Data

ACEA ACEA - Real-time Cell Electronic Sensing 7 320 2240 Oiata Table
Attagene Attagene - Transcription factor assays 81 320 23360 Oiata Table
BioSeek BioSeek - Cell-based protein level assays 174 320 55680 Oiata Table
Cellumen Cellumen - Cell imaging assays 19 320 18240 Oiata Table
CellzDirect CellzDirect - Transcription assays 16 320 13440 Oiata Table
Gentronix Gentronix - GreenScreen GeneTox assay 1 320 320 Data Table
MCGC MCGC - nuclear receptor assays 19 320 G080 Data Table
MHEERL MESC Mouse Embryonic Stem Cells from Sid Hunter and group 8 320 2560 Diata Table
MHEEFRL Zebrafish Zebrafish data from Stephanie Padilla and group & 320 1824 Data Table
Movascreen Movascreen / Caliper - receptor binding and enzyme inhibition assays 273 320 93440 Diata Table
Solidus Solidus - P450 vs. cytotoxicity assays 4 320 1280 Data Table
ToxRefDB ToxRefDB - Toxicology Reference Database - Guideline animal study data 463 301 116304 Diata Table



ToxCastDB in EPA

You are here: EPA Home » Computational Toxicology Research #» ToxCastDE » Assay

ACToR ToxRefDB ToxCastData | ExpoCastDE D55Tox C55 Dashboards CPCat

Home | Basic Info | Data Collection List | Chemical List | Genes Associated with Assays | Help | ToxPi Wizard | ToxPi Results

Assay: Attagene Factorial trans CAR

Assay Id: 14
Source Attagene
Source Name AID ATC_CAR_TRANS
Mame Attagene Factorial trans CAR
Description Factorial reporter gene assay
Mumber of Substances 320
Number of Components 1
__Species Homo sapiens
Parameters
Parameter Value
ASSAY CATEGORY In vitro {Cellular)
ASSAY GEME ID aa70
ASSAY GEME MAME MNE1I3
ASSAY MODE DMA sequencer
ASSAY NOTE Multiplexed reporter gene assay; Muclear receptor pathway
ASSAY REFEREMCE COMPOUND CITCO
ASSAY TARGET CAR
ASSAY TARGET FAMILY Transcription Factor
ASSAY TARGET SOURCE Cell line
ASSAY TARGET SOURCE TYPE Hepis2
ASSAY TECHNOLOGY Reporter gene assay

ASS5AY URL Link Out [EXIT Disclaimer



