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3,350 results




3,350 results

206 results




118 Tox21 Partner
Publications thru 2019




Let’s turn our attention to the
Tox21 compound library ...
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NCATS Pharmaceutical Collection

(NPC)

o Collection of “small molecule”
drugs approved for human use

NCATS
(3764 total)

NTP Study Chemicals
 NTP bioassay & genetox NTP
« NICETM/ICVAM
« environmental/industrial (3115 total)
* known toxicants

EPA's ToxCast library

e environmental/industrial
e pesticides —
» pharmaceutical

e known toxicants

» food-use, consumer products

EPA
(4078 total)




“By failing to prepare, you are preparing
to fail.” — Benjamin Franklin

Cheminformatics  Data sharing

Chemical

selection Sample Data Partner
tracking pipelining ~ responsibilities

Chemical

procurements _ :
Sample replicates Public data
release

Plate

configurations ~ Chemical . wical oc
curation

Modeling, analyses, publications,
scientific breakthroughs!
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https://www.epa.qgov/chemical-research/toxicology-
testing-21st-century-tox21




https://comptox.epa.gov/dashboard

https://www.epa.qgov/chemical-research/toxicology-
testing-21st-century-tox21
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https://ncats.nih.qgov/tox21




https://ncats.nih.qgov/tox21
https://tripod.nih.gov/tox21/
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https://pubchem.ncbi.nim.nih.g

pv/H#query=tox2
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https://ntp.niehs.nih.gov/whatwestudy/tox21/
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https://ntp.niehs.nih.gov/whatwestudy/tox21/
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Let's take

A @ er Look

at the library
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NCATS Pharmaceutical Collection

(NPC)

o Collection of “small molecule”
drugs approved for human use

NCATS
(3764 total)

NTP Study Chemicals
 NTP bioassay & genetox
NTP
 NICETM
: . . (3115 total)
e environmental/industrial
 known toxicants

EPA's ToxCast library
environmental/industrial
pesticides —
pharmaceutical
known toxicants

EPA
(4078 total)
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DSSTox
Cheminformatics

%

What sorts of questions can
we ask of the Tox21
chemical-assay landscape?
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15 Enriched for parent
over HCI salt (avg 60%)

43 Enriched for HCI salt
over parent (avg 56%)
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What do each of the Tox21 partner
libraries contribute to the whole?

EPA
NCATS NTP




Drugs List membership on DrugBank, NCATS, ToxCast donated drugs
OPPIN EPA Pesticide Inventory

TSCA EPA Toxics Substances Control Act (industrial, environmental)

REACH Regulated chemicals in Europe (industrial, environmental, product use)
COSMOS+ COSMOSDB & EFSAOFT (cosmetics, food-use, toxicity)



T BN COSMOS+
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DevTox
Mutag
RatCarc

Developmental Toxicity (predicted from EPA T.E.S.T. model*)
Mutagenicity (predicted from EPA T.E.S.T. model*)
Rodent Carcinogenicity (predicted from LHASA Derek Nexus)

* EPA T.E.S.T. model predictions downloaded from EPA’'s CompTox
Chemicals Dashboard, https://comptox.epa.gov/dashboard
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http://www.toxprint.org

729 structural features important to EPA & FDA's “chemical
exposure” landscape and safety assessment workflow

Yang et al. (2015). New publicly available chemical query language, CSRML, to support chemotype
representations for application to data mining and modeling. Journal of chemical information and
modeling, 55(3), 510-528. 42
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Tox21 Library Profiling:
ToxPrint chemotype (CT)
enrichments
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Let’s view the Tox21 chemical-assay space
thru a “chemotype lens”
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Simple statistical thresholds & filters of significance:

» 0Odds Ratio = 3, conveys simple fractional enrichment
» Fischer’s exact p value < 0.05, compensates for size of dataset
» T ___(TP) = 3, require at least 3 chemicals with CT in Positives

pos
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Let’s not forget that we also have ToxCast HTS
data for a significant fraction of EPA’s Tox21 library
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# Assays per
Assay group

—

50



# Assays per / .

Assay group
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ToxPrints & CT = for detecting
enrichments
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EPA Tox21: Leadership & Chemical Library Team

I NCGC/NCATS Tox21: Leadership & Chemical LibraryTeam

NTP Tox21: Leadership & Chemical Library Team

FDA Tox21: Leadership

MN-AM (Molecular Networks, Altamira): ToxPrints & Chemotyper

We acknowledge the following past and present Tox21 leads and working group team members for: (1) leadership of the Tox21 program - past (David Dix and
Reeder Sams) and present (Warren Casey, Monica Linnenbrink, and Donna Mendrick); (2) the compound library (Katherine Coutros, present manager of the
EPA'’s chemical contract, and William Leister, who oversaw analytical QC analysis of the library); (3) generation and analysis of screening results (NCATS:
Menghang Xia, Matias Attene-Ramos, and Noel Southall; NTP: Nicole Kleinstreuer, Nisha Sipes, Keith Shockley, Kristine Witt, Fred Parham, Scott Auerbach,
and Alex Merrick; EPA: Katie Paul-Friedman, Thomas Knudsen, and Michael DeVito). The authors acknowledge the invaluable contributions of EPA’s
chemical contractor (Evotec (US), Branford, CT) and NTP’s chemical contractor (MRIGlobal, Kansas City, MO) in helping to procure and manage their
respective chemical libraries. Finally, the authors dedicate this manuscript to Cynthia Smith (1950-2017), who led NTP’s Tox21 compound library efforts
through to her retirement in 2012, and Maritja (Marty) Wolf (1946-2014), who established high standards for DSSTox curation and sample registration of both
EPA’s ToxCast and Tox21 libraries.



