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Project

Collection of In vitro test High quality
diverse methods, bioactivity
chemicals screening data

>50 screening
campaigns of the 10K
Collection

Tox21 10K Chemical Collection: ~10,000
chemicals (nominated and procured by EPA,
NIEHS, and NCATS) comprising approved drugs,
failed drugs, pesticides, industrial chemicals, etc.
Extensive Quality Control 2>
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Tox21 Robot Platform

Compound concentration
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Screening outcomes, next steps

Rapid testing of chemicals enabled through robotic screening; largest
collection of environmental chemicals and drugs assembled, multiple Quality
Control (QC) measures in place.

Deposition into the public domain of the largest-ever toxicology dataset
(~100M datapoints), using crowdsourcing to move from data to knowledge.

Evolution of project ecosystem and partnership governance: cross-partner
projects, emphasis on increased sophistication of test systems, improved
data dissemination.



A

ToD]
# Home
QC Grade T0O
- o
- o
- B3
- [ 20
- o
- [}
QC Grade T4
- o
- o
- o
- o
- [ 20
QC Method TO
B LCMS
B NMR
B GCMS
B FIA
QC Method T4
B LCMS
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Tox21 Samples

Tox21 Public Data Browser - Chemicals
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Tox21 ID
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D-Xyle-5-hexulesonic acid...
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Analytical analysis is in progress
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A Structure Search Search...
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# Home / Tox21 Samples / Tox21_303376
QC Grade Identifiers
MW Confirmed, Purity > 90% Tox21 Tox21_303376
OH MW Confirmed, Purity > 80% NCATS NCGC00257465-01
CAS 501-36-0
OH PubChem 144213690
HO
ID Tox21_201374 Plate Batch2-SP109801 Well P12 File SP109801_H2.D Inj Date: 10 Sep 11 6:38 am MF C14H1203 MW 2281 Expected Conc: 3.00 mM |
U.S. National Library of Medicine National Center for Biotechnology Information
e img/mL] AdJ[ELS] [N mM] Adj[CLN] #N
Pub©hem|O Q 1.08 4.75 mM 0.0
L substance Record for SID 144213690 Loownoad St [ share
PUBCHEM > SUBSTANCE > SID 144213800
CAS-501-36-0
*MS- 1.448°1.585 min
) | 2
Bioactivitics 100 E
33634 Max: 167046
PubChem SID: 144213690
@ < B PubChem CID: 445154 (resveratrol) = Related Compounds...
50
External ID: NCGC00257465-01
Source: Tox21
Source Category: Governmental Organizations
Version: 3 j Revision History... 60|
Available Date: 2012-10-068
Deposit Date: 2012-10-06
Please note that the substance record below is presented as provided to PubChem by the source({depositor). For standardized chemical structure and/or annotation information, 40
please visit the compound summary page for resveratrol.
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Tox21 Public Data Browser - Assays

<« (] © | @ httpstripod.nih.govitox21jassays/ vr| | Q search n o & =

National Center
m for Advancing TOX21 PUBLIC DATA
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Target Category Species | Tissue Type
Develop. ’:‘r::?;;

fibroblast
Counter o
Screen Carvcal
4.4%

Cytotexi

8.8%

Gene Tox

7.4%

https://tripod.nih.gov/tox21/assays

¥ Used in Tox21 Challenge

Protocol Name Assay Target Target Category Cell Line Cell Type
tox21-ahr-p1 ¢r ARR NR HepG2 Liver
tox21-ap1-agonist-p1 AP-1 agonist SR ME-180 Cervical Cancer
. . . tox21-ar-bla-agonist-p1 ¥7 AR-BLA agonist NR HEK293 Kidney
> TOX2 1 d ata I n p u b I I C d O m a I n tox21-ar-bla-antagonist-p1 ARBLAantagonist KR HEK293 Kidney
tox21-are-bla-p1 ¢r ARE SR HepG2 Liver
" tox21-ar-mda-kb2-luc-agonist-p1 ¥1 AR-MDA aganist NR MDA-MB-453 Breast Cancer

1 2 2 3 A I D S I n P u b C h e l I I tox21-ar-mda-kb2-luc-agonist-p3 ARMDA agarist (with antaganist) KR MDAMB453  Breast Cancer

tox21-ar-mda-kb2-luc-antagonist-p1 AR-MDA antaganist NR MDAMB-453  Breast Cancer
. . .

) P~ 1 O O m I I I I O n d ata po I n tS 10%21-ar-mda-kb2-luc-antagonist-p2 AR-MDA amtagonist (lower agonist) NR MDAMB453  Breast Cancer
tox21-aromatase-p1 7y Arcmatase SR MCF-7 Breast Cancer
tox21-car-agonist-p1 CAR agonist NR HepG2 Liver
tox21-car-antagonist-p1 CAR antagonist NR HepG2 Liver
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The NCATS BioPlanet

-/( U.8. Department of Health & Human Services National Institutes of Health National Center for Advancing Translational Sciences

Translational Sciences

National Center .
BI) = . BioPlanet 2

Pathway Assay Availability -

1-5 of @2 (O Collapse All Page size: | 5 j o« - 2 3 4 5 » -

1 ¥ 2-LTR circle formation
National Center .
@ PathwayMap = Category 7 & Assay Availabilty 7 K Adunog BioPlanet . il i 2

’ Translational
& Genes - DNA repair s Tox21 ranslational Sciences
- Human Diseases

(&) Diseases & Liinfectious diseases # Home Assay Avallabllity - Enrichment
S Viral :.'
+ Infectious disease -

2 ¥ 4-1BB-dependent immune response
@ Pathway Map & Category & A Assay Avalilability 2
i - GCancer - Commercial
#y Genes « CellActivation - NCATS BioPla offers interactive b:owsmq and‘analvsm of pathways
@ Diseases 7 - CeliSignaling * PubChem and exploration of pa
+ Immune system + Tox21
= Immunology - ToxCast

« Infectious disease
- Stress response

- Transcription @ About BioPlanet (Version 1.0)

The NCATS BicPlanet is a comprehensive, publicly accessible informatics resource that catalogues all pathways, their healthy and disease state
3 ¥ ABC transporters

annotations, and targets within and relationships among them. The BioPlanet integrates pathway annotations from publicly available, manually curated
sources that have been subjected to thorough redundancy and consistency cross-evaluation via extensive manual curation. The browser supports

@ Pathway Map & Category & A Assay Availability & interactive browsing, retrieval, and analysis of pathways, exploration of pathway connections, and pathway search by gene targets, category, and
& Genes @ - Digestive system - Commercial avallability of bioactivity assays. We intend for such a platform to enable the rational construction of probing assays that could be used to query all of
« Environmental Information Processing * PubGChem . "
. pathway space experimentally. The current version of the BioPlanet (v1.0) incorporates 1,658 distinct human pathways encompassing 9,818 human
1) Diseases & L+Membrane transport - ToxCast

genes. In future releases, pathways for other species will be added as well as links to data from small molecule, gene expression and siRNA screens
performed at NCATS and data from other researchers.

« Lipid metabolism
+ Small molecule metabolism

- Transport Since the BioPlanet is built on a foundation of current understanding of pathways and their interconnections, it is certainly prone to errors despite our
best curation efforts. We therefore view the ongoing curation and growth of the BioPlanet as a community effort, and encourage comments,
corrections, contributions, and suggestions for additional features through our feedback mechanism. All contributions will be acknowledged and

4 ¥ ABCA transporters in lipid homeostasis attributed on this page.
If you make use of the BicPlanet in your research, please cite the BioPlanet paper to acknowledge the BicPlanet resource.
@ Pathway Map & Category & A Assay Availability
o Genes @ - Digestive system N/A

) . « Environmental Information Processing
1B Diseases 2 LsMembrane transport

st ot http://tripod.nih.gov/bioplanet/

A i « Transport
Translational Sciences

Annotates 1,658 curated human pathways (~10,000 genes)



http://tripod.nih.gov/bioplanet/
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,.} Download BMDExpress 2 Software

Check for

New Features in BMDExpress 2 Build 3

BMDExpress 2 is a desktop application for Windows, Mac or Linux (See IMPORTANT
warning) that enables analysis of dose-response data produced in differential gene
ark dose

expression experiments. It provides stepwise workflows that combine bench
(BMD) calculations with functional classification analysis based on the g6mbined probe!

The NCATS BioPlanet — An Integrated
Platform for Exploring the Universe of
Cellular Signaling Pathways for Toxicology,
Systems Biology, and Chemical Genomics

for individual genes, Gene Ontology (GO), Signaling Pathways (Reactolge, BioPlanet), or
custom categories provided by the user, The end results are estimates of do
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Increasing the predictivity of in vitro assays: 3D
tissue bioprinting

Gel Cells SyriLge " Printer
Hydrogel polymer is mixed with cells and loaded into syringe.

e Printed construct 1 day 1 week 2 weeks
The printer “3D prints” The printed construct is incubated to allow
the cell/gel mixture in a the cells to form a tissue, and to enable
layer by layer approach. proper cell differentiation.




Layers of the Epidermis: native skin versus 3D-

bioprinted skin
3D-Bioprinted Skin

Native Skin
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Generation of bioprinted skin tissues
Full thickness skin tissue (FTS)

Reconstructed human epidermis /\ 1. Suspend fibroblasts in
(RhE) T bioprinting gel

2. Bioprint fibroblast

1. Coat the 96-well bioink to a 3-layer U

transwell insert
membrane with collagen

—nw" = 3. Add bioprinting

@ shape on bottom
' . gel to cover the U
@ side of 96.-well shape
transwell insert  4&------- @
o~ ‘IE a membrane

2. Add keratinocytes ==

4. Submerge bioprinted tissue in
medium for 7 days

5. Add keratinocytes and o
submerge culture for 3 days

3. Submerge culture for 3
days

4. Air-liquid interface
culture for 8 days

6. Air-liquid interface culture for 8
days

National Center
for Advancing
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Validation of bioprinted skin tissues for irritants

» Trans-epithelial electrical resistance (TEER): values above 500 indicated integral
barrier function in Reconstructed human epidermis (RhE) and full thickness skin

(FTS)
4000+ RhE 1500 FTS
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Functional studies in 3D tissues for potential irritants

Primary screening
in monolayer

+ | 451 topical-use compounds

\

Follow up studies
in 3D tissues

Cell viability assay in
monolayer keratinocyte

¥

46 Compounds selected

¥ 4

TEER and Viability 1o0co Cytokine Secretion oo

FTs RhE @ 10.00 FTS RhE @500

TEER Viabilty TEER Viabilty ¢ 000 IL-18 IL-1a IL-18 IL-1a ~ 0.00

1-Dodecyl-2-pyrrolidinone

1.3-Butanediol

2-Hydroxyethyl acrylate
a .

2-ten-Butylcyclohexyl acetate
2 4-Dihydroxybenzophenone
2 4 B-Trichlore-s-triazine
4-Aming-1,2,4-triazcle
4'“Methoxyacetophenane

7.12-Di

Abistic acid

I

Tissue viability and Cytokine profiling in
TEER in RhE and FTS RhE and FTS

Sodium leuryl polyoxyethylens ether sulfate

Benzethonium chloride
Bisphenol A diglycidyl ether

Bronopol | |

C.\. Basic Violet 14
Chlorhexidine
Chiorothalenil

Climbazole

D&C Red27
Dinitrochlerobenzene
Diphenylcyclopropencne

Ketoconazole
Methyl Viclet
Methylrosaniline chloride
Octocrylene
sulfate
Pentachiorophencl
Phenylacetaldehyde
Phenyimercuric acetate
Pelyoxyethylens (9) laury ether
Potassium dichromate
Propyl gallate
Propylene glycol diacetats
Pyrethrins

Rhodamine B
S-Methoprene

tart-Butylhydrequinone
Triclosan

Trimethylolpropane triacrylate
Vitamin D3

Wei, et al., Frontiers in Bioengineering and Biotechnology 8:109, 2020
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Ongoing CPP: profiling the Tox21 chemicals for sensitizers

Primary ) ) ]
Screening e Screen Tox21 10K library in KeratinoSens assay
ool ® Compound selection: 1010 active agonists (including 288 known
Study sensitizers). 89% of selected compounds confirmed
T e DPRA
ollow-up
Studies * hCLAT
e |L-8 secretion

Based on sensitization adverse outcome pathway (AOP), the following assays have
been used/planned to profile the Tox21 chemicals for their sensitization potential:

« KeratinoSens assay: induction of Nrf2/ARE in keratinocytes
 Direct peptide reactivity assay (DPRA) : covalent binding with cysteine/lysine

« hCLAT: activation of dendritic cells (surface marker CD86 CD54 expression in
THP1 cells)

» Cytokine: IL-8 secretion

e
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Learn More About NCATS

m)f“o?‘li’é‘f;ni?ﬁf Website: www.ncats.nih.gov

Translational Sciences

Facebook: facebook.com/ncats.nih.gov

Twitter: twitter.com/ncats_nih_gov

YouTube: youtube.com/user/ncatsmedia

E-Newsletter: ncats.nih.gov/news-and-
events/e-news/e-news.html

Email us: info@ncats.nih.gov
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