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Overview of changes since August 2018 release

* Data
e 875k chemicals total. An additional 110k chemical substances added
* InvitroDBv3.1 — including updated assay descriptions
* ToxVal v7 data integrated — includes enormous curation effort
* New OPERA predictions

 New User Interface elements
* Reworked tables across the application
 Reworked multiple chemical results page

* Navigating concentration response plots for all AEIDs in invitroDB_v3 data,
not just the EDSP21 assays

* Enhanced batch search capabilities



QC Notes for Chemicals

s Toxaphene
8001-35-2 | DTXSID7021368

Searched by DS5Tox Substance Id.

RELATED SUBSTANCES Toxaphene was 3n insecticide used pri for cotton in the southern United States during the Iste 1960s and 1970=. Toxaphens is a mixture of over 670 different chemicals and iz produced by reacting chlorine gas with camphene. It can be most
commonly found as a yellow to amber wagy solid.
SYNONYIS Toxaphene was banned in the United States in 1990 and was banned globally by the 2001 Stockholm Comvention on Persistent Crganic Pollutants. [t is a very persistent chemical that cam remain in

LIMNKS Read maors

P BICACTIVITY -
s Presence in Lists
P EXDOSURE

Record Information

HATARD
Quality Control Notes

Complex, but repreducible mixture of at least 175 distinct C10-chlore compounds, having an approximate overall empirical formula of C10 H10 CI3; the 2 most active components are 3 C10H10C18 compound and a C10H11CIT compound which had
been elucidated as 2.2 5-endo 6-ex0,8.9,10-heptachlorobomane. Produced by the chlorination of camphene to 67-69% chlorine by weight and made up of compds. of C10 H8 CHO, C10 H18-n O n(mestly poychloroboranes) and 10 H16-n Cln

{oychloroboranss and/or polychlorotricyclenes) with n = 6 to 9 See Merck Index

» LITERATURE




Accessing QC Notes for Chemicals

Examples
* Toxaphene

Quality Control Notes -

Complex, but reproducible mixture of at least 175 distinct C10-chloro compeounds, having an approximate overall empirical formula of C10 H10 CI8.;: the 2 most active components are a C10H10CI8 compound and a C10H11CI7 compound which had been elucidated as 2,2, 5-endo,6-

ex0,8,9,10-heptachlorcbomane. Produced by the chlorination of camphene to 67-69% chlorine by weight and made up of compds. of C10 H8 C110, C10 H18-n Cl n (mostly poychloroboranes) and C10 H16-n Cl n {oychloroboranes and/or palychlorotricyclenes) with n = & to 9 See Merck
Index

Quality Control Notes

* Antimycin A

mixture of antimycin A1; A2; A3 and A4

Quality Control Notes

e Safflower Qil

Extractives and their physically modified derivatives. It consists primarily of the glycerides of the fatty acid linoleic. (Carthamus tinctorius).




pKa experimental data added — no predictions

« |Acetic acid
. 164-19-7 | DTXSID5024394

Searched by Approved Name.

HO

Propert;
DETAILS perty

pKa Acidic Apparent ™
EXECUTIVE SUMMARY

pKa Acidic Apparent

& Download Surmmary ¥

ENV. FATE/TRANSPORT =
HAZARD Type = Average *  Media
» ADME Experimenta 470 -
Predicted = =
» EXPOSURE
N BIC.E«CTThIS pKa data was from the DataWarrior application

(http://www.openmolecules.org/). A file named "pKalnWater.dwar” containing
siMiLal the pKa data is included in the DataWarrior download and contains Exper]menta|
experimentally-measured pKa values in water for 7912 chemicals along with
GEMRA SMILES strings. The providers of the original file collected and compiled pKa
values representing different protonation states. Unfortunately, there are no
RELATE literature references to support the pKa values. Most of these values are given . .
as an average of multiple experimental values. T Result ¥ Experimental Deta
S Data Warrior 470

e e e



A new “Structure Zoom”

* On-click hover all over the dashboard as well as structure thumbnail

Bisphenol A

~ 1 |80-05-7 | DTXSID7020182

Searched by D55Tox Substance Id.

HC_ CH

HO

Wikipedia

Bisphenol A (BPA) iz an organic synthetic compound with the chemical formula (C

&350,

BPA iz 3 starting material for the synthesis of plastics, primarily certain polycarbons

Read maors

Intrinsic Properties

iy Molecular Formula: CicH::00 & Mol File | Q) Find All Chemicals
Iy Average Mass: 228.2591 g/mol | [al [zotope Mazs Distribution

iy Monoisotopic Mass: 22277503 g/mol

Structural Identifiers

Linked Substances

DTXSID30747173

CDTXSID10687T5703

DTXSID40862328

Preferred Mame

4,4-[['I_S--ECE]F":npanE-E.E-ci'}-'I:d':n"E"n:-

4 4'-[Propane-2 2-diyl)d i 3':5]FhE'r|:|

4 4'-[Propane-2,2-diyl)d '|:E—|4]|Jh5n:||




Reworked multiple results page

Searched with a similarity threshold of 0.8
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OH :.III aH OoH
44'-[(1,3-13C,)Propane-2 2-diylldiphencl 4.4'(Propane-2,2-diyl)di{*Cg)phenc 4 4" (Propane-2 2-diyl)di{*H Jpheno 4.4 [(*Hg)Propane-2,2-diyl]diphencl 4 4"-[(*Hg)Propane-2, 2-diyl]di*Hs)phena
DTXSID: DTXSID30747173 DTXSID: DTXSID10675703 DTXSID: DTXSID40662328 DTXSID: DTXSID00584370 DTXSID: DTXSID40583721
CASRM: 263261-64-0 CASRN: 263261-65-0 CASRN: 82739-58-7 CASRM: 86588-58-1 CASRN: 96210-87-6

TOXCAST: -

TOXCAST: -

TOKXCAST: - TOXCAST: -

TOXCAST: -




Reworked multiple results page

* Use Ctrl to select multiple display

Similanty W

4 4'-(Propane-2,2-d

Fropane-2,2-c

DTXSID: DTESIOTOR /5703

DTASIC: O

* Improved visual cues for loading
large lists of chemicals

2000 of 23514 chemicals loaded
I

Select all & Download + Send to Batch Search

* Loading of Large lists RETAINS
ordering

TSCA Inventory, active non-confidential portion 2

[0 dentifer substring search

Description: Section 8 (b) of the Toxic Substances Control Act (TSCA) requires EPA to compile, keep current and publish 3 st of each chemical substance that is manufactured or processed, including imports, in the United States for uses
under TSCA. Information about what types of substances are on the TSCA inventory can be found here. The Toric Substances Control Act (TSCA), as amended by the Frank R. Lautenberg Chemical Safety for the 21st Century Act, requires EPA
to designate chemical substances on the TSCA Chemical Substance Inventory as either “active” or ‘inactive” in US. commerce. To accomplish this, EPA finalized a rule requiring industry reporting of chemicals manufactured (including
imported) or processed in the Us.. This reporting is sed to identify which chermical substances on the TSCA Inventory e active in U, commerce and help inform the prioritization of chemicals for isk evalustion. The lst contained in the
dashboard includes the active TSCA inventory based on notifications through Feb. Tth 2018 and substances reported from Feb 8, 208 — March 30, 2018 that have been unambiguously mapped to DSSTox using CASRN and chemical names.
The curation of the non-confidential portion of active TSCA inventory is an ongoing process invalving trained chemists to validate the correctness of DSSTox structural and identifier data, The content of the lst will change over time a5 both
the non-confidentialactive TSCA inventory s updated and more substances are curated. (Updated March 2019)

Number of Chemicals: 23514

ErTT G O

CHj " CHy
e o'y = X
o N HO\N/ CH
o
Acetamide Acetaminophen Acetontile Acetosime
DTXSID: DTXSID6020010

DTXSID: DTXSID7020005
CASRN: 60-35-5

DIXSID: DTXSID2020006
CASRN: 103-00-2

DIXSID: DTXSID7020009
CASRN: 75-05-8

CASRN: 127-06-0




Batch Search

* New Search input - DTXCID

Select Input Type(s)
[ Identifiers

) Chemical Name €)

L) CASRN €

L InChikey €

L) DSSTox Substance ID
] DSSTox Compound 1D €Y
— InChlKey Skeleton
] MS-Ready Formulale) €)
| Exact Formula(e) €)
[ Moncisotopic Mass €

* New Search Outputs

Metadata

[ Curation Level Details (1)

[ NHANES/Predicted Exposure €

[ Data Sources €9

[ Include Toxval Data Availability €9
a Assay Hit Count €9

[ Number of PubMed Articles (1 ]

[ PubChem Data Saurces €3

[1] cPDat Product Occurrence Count €

Ciris €@

[l prrTv €D

¥ OC Notes i ] _
| chemical registration process.

o |Click'|ng on QC Notes will include manual annotation notes added to a record during the

[ Include links to . o
Enhanced Data Sheets
MetFrag Input File (Beta) €)
[ ToxPrint single fingerprints €9
[ Abstract Sifter Input File (Beta) €)
a Synonyms and Identifiers €9
[ Related Substance relationships )
TowPrint fingerprints (ChemoTyper format - CSV/TSY only) €9
) Associated ToxCast Assays €Y




Related Substance Relationships

- EFA: Mational->Cale Air

Enhanced Data Sheets

MetFrag Input File (Beta) €D
ToxuPrint single f'nQE'printsﬂ """""""" T
Abstract Sifter Input File (Beta) €) Cia A
Selecting this checkbox provides a separate Excel worksheet containing the relationship
between two chemicals. The output file includes the DTXSIDs and names/CASRNs between the

input list and the related chemical. Relationships include, for example, polymer, components,

Synonyms and |dentifiers )
#| Related Substance relationships €)
TouPrint fingerprints (ChemaoTyper fi

salt form, transformation product and other relationships. L
Associated ToxCast Assays o ——

—
—

|l

A B C , n] , E , F , G , H

1 |INPUT DTXSID PREFERRED NAME HAS RELATIONSHIP WITH RELATED DTXSID RELATED PREFERRED NAME RELATED CASRN
2 |xylenes OTXSID2021446  Xylenes Transformation Product OTXSID40176394  N-Benzoylalanine 2198-64-3
3 | xylenes DTXSID2021446  Xylenes Component DTXSIDE026298 m-Kylene 108-38-3
4 |xylenes DTXSID2021446  Xylenes Component DTXSID3021807 o-Kylene 95-47-6
5 |xylenes OTXSID2021446  Xylenes Component OTXSID2021868 p-Kylene 106-42-3
6 |xylenes OTXSID2021446  Xylenes Predecessor: Component OTXSID9021421 Fylenes; defined mixture 1 MOCAS 21421
7 | xylenes OTXSID2021446  Xylenes Predecessor: Component OTXSIDT021447 Xylenes; defined mixture 2 MOCAS 21447
8 xylenes OTXSID2021446  Xylenes Predecessor: Component OTXSID30891529  Total Petroleum Hydrocarbons (TFH) MOCAS 891529
9 xylenes OTXSID2021446  Xylenes Markush Child OTXSID3021807 o-Kylene 95-47-6

|xylenes OTXSID2021446  Xylenes Markush Child OTXSID6026298 m-Kylene 108-38-3

wylenes OTXSID2021446  Xylenes Markush Child OTXSID2021868 p-Kylene 106-42-3




Bioactivity Data

v BIOACTIVITY * Summary data now has “enhanced tables”
A ARy * EDSP21 subset of assays has grown
* Toxcast/Tox21 “all data” has been integrated
. * PubChem data widget — no change
TOXCAST/TOX21 * Subset of ToxCast "Models” — extended to

include “COMPARA” data

PUBCHEM

TOXCAST: MODELS



Tables Reworked — Column Selection

* Ability to select columns to show added for tables —Bioactivity most
important — Pick your own preferred display

& Download ¥ | Columns ~ | 10 W
#Iname
a
Name ¥Inioda

€ ACEA_ER 80hr

® APR_HepG2_Cel

Q APR_HepG2 _Mite

@ APR_HepG2_Mite

@ APR_Hep(G2_Oxic

@ APR_Hep(G2_Ce

O APR_HepG2_Mite

@ APR_HepG2_Mite

@ APR_HepG2_Oxit

QATG_Ahr_Cl5_up

¥|Description
#lsenzrass
#|zene Name
Calteld
#|event
¥ it Ca
1 Top
Scaled Top
#lacso
¥liogacso
Brnad

?Iitaxied

Maxhed
¥ Cutoff

Flags
oo

I
]

W] A
WodlActD

#lintended Target Family

Modal

185 active of 839 assays

Show Inactive Show Background

Description SeqaPASS * GeneName * AOP ¥ FEvent * HitCall ® Top * ACS0 * IogACS0 * MaxMed ¥ Cutoff * ModlAcc +  Intended Target Family
2 MP_000116.2 & ESR1 200 1181 ACTIVE 112 0372 -0.428 113 269 -0.686 nuclear receptor

; ; ; - - ACTIVE 120 106 202 1.20 0.662 204 cell cycle

] ; ; ; - ACTIVE 0874 100 2.04 0.867 0.4%6 205 cell morphology

- - - - - ACTIVE 502 1.0 104 6.43 0.838 0.812 cell morphelogy

- - - - - ACTIVE 120 110 2.04 9 0.819 208 cell ycle

- - - - - ACTIVE 449 952 o2 443 0.889 1.75 cell cycle

- - - - - ACTIVE 27 853 o3 2.26 0732 70 cell morphology
: : : : : ACTIVE 166 847 1.03 144 142 2.29 cell cycle

- - - - - ACTIVE 180 106 2.02 1.60 110 208 cell cycle

- MP_001612.1 & AHR 150 ACTIVE 131 234 137 1.28 0.994 56 dna binding

< 5 2 3 4 3 5 7 8 9 10 > »» | | Last

Showing 1 to 10 of 183 records

Discover. Connect. Ask.




Assay Annotations Filled a Lot of Gaps!

ACS50 (uM): 4153
A Scaled top: 3.73

Gene Symbol
Organism: zebrafish
Tissue: ova

it in uhd (7 .98

Biclogical Process Target: MA
Detection Technology: NA
Analysis Direction: positive
Intended Target Family:
Description: NA

Assay Format Type: cell-based

Assay Endpoint Name: Tanguay_ZF_120hpf_SMHOU_up

Previous
data gaps

10—
E Show Al
z nuclesr receptor
15; background meassurement
7 el morphology
dna binding
steroid harmone
5
74
5=
5
4
E
24
1 T T T T 1Tl
0.00001 0.0001

L]
L]
L]
AC50 (uM): 0.10
147 1n I~ = . @
I Shaow Al ° o Scaled top: 1.28
" =3 F=lEEe :,’_S Assay Endpoint Name: Tanguay_7F_120hpf_PFIN_up
_8—| ] Gene Symbol:
- Organism: zebrafish
12 call adnesion molecules . .
- Tissue: ova
ERe Assay Format Type: cell-based

11 e Biological Process Target: regulation of morphogenesis

_ Detection Technology: light microscopy
10 | oxidoreductase Analysis Direction: positive

oyp Intended Target Family: malformation

o] Description: Data from the assay component Tanguay_ZF_120hpf_PFIN_up was

analyzed into 1 assay endpoints, This assay endpoint, Tanguay_ZF_120hpf_PFIN_up,
2 Y was analyzed in the positive fitting direction relative to DMSO as the negative

control and baseline of activity. Using a type of morphological reporter, gain-of-

El " L ] signal activity can be used to understand changes in developmental defects as they

relate to the whole embryo. To generalize the intended target to other relatable
. targets, this assay endpoint is annotated to the MALFORMATION intended target

m 4 ° [ ] family, where the subfamily is TOTAL
5 L]

. L]
L L]
. ‘ Data gap
e, L
2]
24 . I e
[ ] L]
AC50 (uM)

1 T T TTTIT T T T T TTIrT T T T T Trrrrr T T T T TTrTT T T T T TTTIT T T T T Trrrrril
0.00001 Q0001 0.001 0.01 o1 1 1000




Toxcast: Models — COMPARA added

0% Bisphenol A
afe
»~ A 180-05-7 | DTXSID7020182

Searched by Expert Validated Synonym.

ToxCast: Models
ToxCast Model Predictions

d’. Download ToxCast Model Predictions w

Model Receptor Agonist Antagonist

€ TouCast Pathway Model (AUC)
o CoMPARA is a larger scale collaboration between 35 international groups, using QSAR models

© by U.S. EPA. A key result is a consensus model of AR agonist and antagonist activity that is run

o _ . . _
compounds for follow-up testing. More details about the project are available on ResearchGate,
€) CERAPP Potency Level [Consensus)

to predict androgen receptor activity using a common training set of 1746 compounds provided

against the DS5Tox chemical library. These resulis are intended to be used in prioritization for

Binding

Active

Active (Weak)

Active (Weak)



“EDSP Subset”

* New assays added — expanded all subsets. New set of steroidogenesis

assays — including CEETOX data

DETAILS Qc Data ID Grade
IR,
EXECUTIVE SUMMARY L —
Tox21_400088 Pass

PROPERTIES

Description
Purity=80% and MW confirmed

Purity>30% and MW confirmed

Assay Selection 23 Selected <] | ‘ A Single Assay Can Have Multiple Charts

ENV. FATE/TRANSPORT

Number of Charts: 80 n ‘

* Previous

HAZARD #l Active L] Inactive L) All
Filter
» ADME
» EXPOSURE Assay Set: ER (17 of 16 Selected)
150
+ BIOACTIVITY Assay Set: AR (5 of 11 Selected)

Assay Set: ThR (1 of 4 Selected)
TOXCAST: SUMMARY

Porceniags Activity

PUBCHEM

TOXCAST: DATA

Submit Comment

ACEA_T47D_80hr_Positive
HITCALL: ACTIVE
Bisphenol A (50-05-7)
DTXSIDT020182
TX009158

DETAILS EDSP21
EXECUTIVE SUMMARY
QC Data ID Grade Description
PROPERTIES
Tox21_202992 Pass Purity=80% and MW confirmed
ENY. FATE/TRANSPORT
. a e Tox21_400088 Pass Purity=80% and MW confirmed
HAZARD
Assay Selection 26 Selected < A Single Assay Can Have Multiple Charts Representative Samples Only
» ADME
# active L inactive L) Al
» EXPOSURE
- BIOACTIVITY Set: ER (15 of 29 selected)

Set: AR (4 of 19 selected)

TOXCAST: SUMMARY

It}
8

Set: Thyroid (5 of 14 selected)

Set: Steroidogenesis (2 of 27 selected)

rcentage Activity

ACEA_ER_S0hr
HITCALL: ACTIVE
Bisphenol A (80-05-7)
DTXSID7020182

Submit Comment

J IS T
Ctotoe L

Save Chart Save Dala

]

i

—

o

& Bivactivity Summary ¥

Number of Charts: 26 ﬂ

limit (53.51)




ToxCast/Tox21 Data — All data from invi

DETAILS
EXECUTIVE SUMMARY
PROPERTIES

EMV. FATE/TRANSPORT

» EXPOSURE
w BIOACTIVITY
TOXCAST: SUMMARY
EDSP21
PUBCHEM
TOXCAST: MODELS
SIMILAR COMPOUNDS
GENRA (BETA)
RELATED SUBSTAMCES
SYNONYMS
» LITERATURE
LINKS

COMMENTS

QC Data ID
Tox21_2029592
Tox21_400083

Assay Selection 136 Selected

#| Active Ll Inactive L] All

<

Ceetox/OpAns (2 of 24 selected)
QOdyssey Thera (6 of 17 selected)
Attagene (4 of 165 selected)
Tox21/NCGC (44 of 211 selected)
CellzDirect (3 of 48 selected)

Bioseek (4 of 174 selected)

Apredica (8 of 107 selected)
NHEERL Padilla Lab (1 of 1 selected)
Novascreen (48 of 167 selected)
NHEERL's Hunter Lab (0 of 4 selected)
NCCT's Lab (4 of 4 selected)

ACEA Biosciences (4 of 6 selected)

Tanguay Lab (9 of 19 selected)

NHEERL Stoker & Laws Lab {1 of 2 selected)

Grade

Pass

Pass

A Single Assay Can Have Multiple Charts

ToxCast/Tox21

Description
Purity>=80% and MW confirmed

Purity=00% and MVV confirmed

Representative Samples Only

Submit Comment

& Bicactivity Summary

Save Chart Save Data

| CEETOX_H295R_ANDR_dn =
HITCALL: ACTIVE i bl
Bisphenol A (80-05-7) \E
. | oTxsiprozote2 5
“1 TPon0i0s5G08 =S
s
I
1
1
1
1
- 1
2 !
|
|
|
|
|
|
1 !
Cut Off |
T
1
:
° i
o —a. L
@ 1
e ° @ |
i
|
|
|
E : : : . T . — ,
-4 2 -2 1 o 1 z 3
Log Concentration (ulhl)
Constant Model B GainLoss hicdsl B sncdel

troDBv3

Number of Charts: 136 ﬂ



Filtering — Gene annotation added

Ceetox/OpAns (2 of 24 selected) 1

Odyssey Thera (6 of 17 selected) 1

Aftagene (4 of 165 selected) - e
ATG PEREM_CIZ_up MRS E PRARA
ATG_E2F_CIS_dn £oey 5 Aftagene (0 of 4 selected) -
ATG HZE_CIS_dn HEF1 E ATG PPARa_TRAMS_dn PRARA E
ATE EGR_CIS dn EGR1 E ATG _PPRE_CIS up 32 Ganes E
ATG ISRE_CIS dn IRF1 E ATG_PPARa_TRAMNS_up PRARA E
ATG GR_TRAMS dn MRZC1 E ATG PPRE_CIS dn 2 Ganes E
ATG_p33_CIS_up TR L Movascreen (1 of 1 selected) -
ATG Oct MLP_CIS_dn POUZF E

f  MYS_MR_hPPARa PRARA E

ATG Efs_CIS_up ETS1 [
ATG EGR_CIS up EGR1 E
ATG RARD TRAMS dn RARE [
ATG TGFb_CIS_up TEFET E
ATGE PPARa_TRAMNS dn FRARA E
ATG_M_18_CIS up E
ATG FXRE_CIS_up MAR1IZ [



Filtering

Assay Selection 14 Selected <

¥ Active L Inactive L ANl

ESR1
Ceetox/OpANs (1 of 6 selected) 4
Odyssey Thera (4 of 6 selected) 1
Altagene (2 of 4 selected) ]
Tox21/NCGC (5 of 6 selected) ‘4
Movascreen (1 of 3 selected) L
ACEA Biosciences (1 of 1 selected) 4

Search through list of
assays by Gene —e.g.
ESR1 returns set of

assays

A Single Assay Can Have Multiple Charts

Representative Samples Only

& Bioactivity Summary

Number of Charts: 14 E




Lists of Chemicals/Lists of Assays

* Reworked Chemical List page — lots of
lists added including segregation
 LIST: Algal Toxins, Amino Acids, Bisphenol
Compounds, PAHs, Synthetic Cannabinoids

and Psychoactives, Vitamins, PCBs, PBDEs,
Hair Dyes

* WIKILIST: Additives in Cigarettes, Extremely
Hazardous Substances

e EPA: PALs, HPV list, Chemical Contaminants,
PPRTV Reports etc, Pesticides Chemical
Search

* Helps cluster in the batch search and as
a query on the lists page (see figure)

* invitroDbv3 assays added to assay list

ENDOCRINE: EDSP Universe of Chemicals (4
ENDOCRINE: EDSP21 Tier 1 Screening Chemicals: List 1 [
ENDOCRINE: EDSP21 Tier 1 Screening Chemicals: List 2 [

ERA: Chemicals mapped to HERD

EPA; Superfund Chemical Data Matrix [

EPA: Consumer Products Suspect Screening Result (4
EPA: High Production Volume List (&

EPA: IRIS Chemicals (4

EPA: Mechanism of Action (MoA) for aquatic toxicity [
EPA: National-Scale Air Toxics Assessment (NATA) [
EPA: PPRTV Chemical Report [

EPA: Provisional Advisary Levels [

EPA: Safer Choice Chemical List [



Lists of Chemicals

* Download the “list of lists” as Excel or TSV
* Subset of lists from query — “what are all PFAS lists?” == X Copy irerea s URL ||

http://comptox.epa.gov/dashboard/chemical lists/?search=PFAS

Select List

& Download + Columns 10 v Iy Copy page URL

List Acronym List Name ¥ Last Updated ¥ Number of Chemicals ¥ List Description s
40CFR335 40CFR355 Extremely Hazardous Substance List and 2018-01-05 354 Extremnely Hazardous Substance List and Thresheld Planning Quantities; Emergency Planning and Release Notification
Threshaold Planning Quantities Requirements; Final Rule. (52 FR 13378)

ACSREAG LIST: ACS Reagent Chemicals 2017-04-14 403 The ACS Committee on Analytical Reagents sets purity specifications for almost 300 reagent chemicals and over 500
standard-grade reference materials.

AEGLVALUES AEGLS: Acute Exposure Guideline Levels 2018-04-20 174 Acute exposure guideline levels (AEGLs) describe the human health effects from once-in-a-lifetime, or rare, exposure to
airborne chemicals.

ALGALTOX LIST: Algal Toxins 2018-05-04 54 A list of Algal Toxins of potential interest

AMINOACIDS LIST: Amino Acids 2019-02-04 0 Amino acids are organic compounds containing amine (-NH2) and carboxyl (-COOH) functional groups, along with a side
chain (R group) specific to each amino acid.

APCRA_PRO LIST: APCRA Chemicals for Prospective Analysis 2018-02-14 204 The APCRA prospective case study list of approximately 200 chemicals as of January 2018, developed by ECHA in

consultation with EPA and other partners


http://comptox-prod.epa.gov/dashboard/chemical_lists/?search=PFAS

List of Assays
* Download list of all assays (Excel or TSV)
* Filter by Vendor or Multiple Vendors

* Subset of lists from query based on substring search e.g.
http://comptox.epa.gov/dashboard/assay endpoints/?search=ESR1

Assay List

[ PR x | CEETOX 3 | MHEERLPADILLA % | NHEERLHUNTER x [k I Copy page URL

ACEA Biosdences

Apredica Gene Symbols

Attagene . . . .
g leArrest_Thr was analyzed into 2 assay endpoints. This assay endpoint,

as5ay Co

ellCycledy| Bioseek the negative fitting direction relative to DMSQ as the negative control

reporter, measures of all nuclear dna for loss-of-signal activity can be

if activity. [ —
stand the

a primary

el as they relate to the gene . Furthermore, this assay endpoint can be

Odyssey Thera has produced multiple assay endpoints where this one serves a signaling

:neralize ff Tow21/NCGC relatable targets, this assay endpaoint is annotated to the "cell cycle”

st family, eration”,

Ceetox/Oplins

assay cony CellzDirect lefrrest_Thr was analyzed into 2 assay endpoints. This assay endpoint,

the positive fitting direction relative to DMS0 as the negative control and

MNHEERL Padilla Lab
prter, measures of all nuclear dna for gain-of-signal activity can be used

MCCT= a0 hey relate to the gene . Furthermeore, this assay endpoint can be referred

¢ readout| Tanguay Lab uced multiple assay endpoints where this one serves a signaling function,

argets, this assay endpeint is annotated to the "cell cycle” intended

NHEERL's Hunter Lab

MHEERL Stoker & Laws Lab

Es_Thr was analyzed intoc 2 assay endpaoints, This assay endpoint,

MHEERL_MED

- ative fitting direction relative to DMSO as the negative control and


http://comptox.epa.gov/dashboard/assay_endpoints/?search=ESR1

For a Specific Assay List

 All the advantages of the new “Multiple Results Page” plus...

Assay Endpoint Name: ACEA_ER_80hr

Assay Details v

Assay Endpoint Name: ACEA FR_80hr R

Assay Source Description: ACEA Biosciences, Inc. (ACEA) is a privately owned biotechnology company that developed a real-time, label-free, cell-based assay system based on a microelectronic readout called xCELLigence.




Specific Assay List

* Reworked assay table — more details available including AOP Wiki link

Annctations Citations tcpl Processing

Assay Run Type  Level Applied
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!
MULT!

MULT

All Chemicals in Assay Endpoint: ACEA_ER_80hr

Reagents AQPs

Method Name

none
pval.apid.medpcbyconc.ma
resp.pc
bval.apid.nwllslowconc.med
resp.shiftneg.3bmad
bmad.aeid.lowconc.twells

bmad3

pc20

singlept.hithigh
singlept.hit.mid
multipoint.neg
noise

border.hit
border.miss
meodlga.lowconc
gnls.lowconc
overfithit

efficacy.50

Excel

Description

apply no level 2 method

plate-wise median response of positive control (max)

response percent activity

Take the median cval of the n wells and the first two concentrations, by apid
Make values below baseline zero.

bmad based on two lowest concentration of treatment wells

Add a cutoff value of 3*bmad.

Add a cutoff value of 20.

Look for single point hits with activity only at the highest conc tested
Look for single point hits with activity not at highest conc tested
Look for inactives with multiple medians above baseline

Look for noisy curves, relative to the assay

Look for actives with borderline activity

Look for inactives with borderline activity

AC30 less than lowest concentration tested

Look for low concentration gnls winners

Flag hit-calls that would get changed after doing the small N correction to the aic values,

All Chemicals in Assay Endpoint: ACEA_ER_80hr
LExcel
Annctations Citations tcpl Processing Reagents
[
AOP ID AQP Title
200 Estrogen receptor activation leading to breast cancer

AQP 1D: 200
AQOP TITLE: Estrogen receptor activation leading to breast cancer
AUTHOR STATUS: Under development: Not open for comment. Do not cite

SAAOP STATUS: Under Development



Specific Assay List — Histogram summary view

Assay Details

Assay Endpoint Name: ACEA_ER_80hr [ ]

Assay Source Description: ACEA Biosciences, Inc. (ACEA) is a privately owned biotechnology company that developed a real-time, label-free, cell-based assay system based on a microelectronic readout called xCELLigence.

Histograms

Histogram of LogACS0 Values of All Active Chemicals Histogram of Scaled Responses of All Active Chemicals

MNumber of chemizals
Mumberof chemicals

Scaled Top (= Top / Cuteff]

425 of 3021 chemicals




Specific Assay List — Histogram summary view

* Display specific subset of data from histogram — switch to Table Mode

Select all

& Download ¥

Send to Batch Search

Default

HO.

~

Histogram of LogALSD Vslues of All Actve Che

Humberof chemicls

Hurmberof chemials

Histogram of Scaled Responses of All Active Chemicals

z 3 4 5 8 o

Scaled Top = Top / Cutof]

.

c

Structure

A,

[

DTXSID

DTXSID7020007

ToxCast™

DTXSID0020105
.
T Toxcast

DTXSID8020121

DTXSID1020148
ToxCast™

DTXSID8020179
.

'8 Toxcast”

Preferred Name

Acstohexamide

Sodium azide

Benzotrichloride

Diisopropanalamine

# ToxCast Active

4376

20/662

1399

292 0f 3031 chemicals visible

T . O

% ToxCast Active Hit Call Top Scaled Top AC50 (uM) logAC50 (uM)

1% Active 203 109 449 0652 C

3% Active 660 246 6.68 0825 8

4% Active 555 207 9.4 198

1% Active 520 193 687 1.84 (@)
2% Active 829 308 825 0816 B




The Underlying ToxCast data:
Release of invitrodb, version 3.1



Accessing data downloa

* About ToxCast ‘

ToxCast Data and Information

* ToxCast & Tox21 Summary Files for invitroDBv3.1. Data for a single chemical endpoint pair for
thousands of chemicals and assay endpoints for 20 variables such as the activity or hit call, activity concentrations, whether the chemical
was tested in a specific assay, etc.
o Download ToxCast Summary Information

o Download ReadMe

+ ToxCast & Tox21 Data Spreadsheet for invitroDBv3.1. A spreadshest of EPA's analysis of the chemicals screened through ToxCast and
the Tox21 collaboration which includes EPA's activity calls from the screening of over 1,800 chemicals.
o Download Data
¢ Download ReadMe

s ToxCast Data Pipeline R Package (tcpl released with invitroDBv3.1). The R computer programming package used to process and
model all EPA ToxCast and Tox21 chemical screening data. The files include the R programming package as well as documents that
provide overviews of the data analysis pipeline used and the R package. Users will need experience with R to use these files.
o Download Package
o TCPl Overview

s ToxCast Database (invitroDBv3.1): Database of EPA's analysis of chemicals screened through ToxCast assays, includes a MySQL

database and the R package used to process the data.
o Download Database for MAC

o Download Database for Windows

o Download ReadMe

s ToxCast & Tox21 Concentration Response Plots for invitroDBv3.1. Concentration response plots for all of the ToxCast and Tox21
assays.

o Download Concentration Response Plots

ToxCast & Tox21 Chemicals Distributed Structure-Searchable Toxicity Database (DSSTox files) for invitroDBv3. Chemical lists and
information for 9,403 unique substances (DTXSIDs) and DSSTox standard chemical fields (chemical name; CASRN; structure; etc.). These

chemicals have been evaluated through the ToxCast and Tox21 high-throughput screening efforts.
o ToxCast Chemicals: Data Management and Quality Considerations Qverview

o Download ToxCast Chemical Information

o Download ReadMe

+ ToxCast & Tox21 High-Throughput Assay Documentation. ToxCast high-throughput assay documentation including descriptions,
target information, study design information and quality statistics.
o Assay Descriptions (work in progress) - Descriptions and guidelines for ToxCast assays in format outlined by the OECD Guidance

Document 211 for describing non-guideline in vitro test methods. The intent of GD 211 is to harmonize non-guideline, in vitro method
descriptions to allow assessment of the relevance of the test method for biclogical responses of interest and the quality of the data

produced. This document is oreanized bv assav platform oroviders. You can also find descrintions for endocrine-related assavs. Itis a

Current snapshots, March 28, 2019

ds via FTP

https://www.epa.gov/chemical-research/exploring-toxcast-

data-downloadable-data

Click here for SQL of invitrodb_v3.1

)
W?E""m'lp ) Browse Search on The United States Env =t Login
File(s) stored somewhere else
ftp:/inewftp epa gov/comptox/High_Throughput_Screening_Data/InVitroDB_V3 1/MySQL_Data/INVITRODB_V3_1_MYSQL zip
Please nevmmmmm— — r oy - 5 — e

Share Embed  + Collect (you need to log in first)

ToxCast Database (invitroDB)
1357 1

0
Version 3 v  Dataset posted on 18.03.2019, 09:50 by EPA's National Center for Computational views downloads citations

Toxicology

ToxCast high-throughput assay information including assay annotation user guide, assay &EPA
target information, study design information and quality statistics on the assays United States
Environmental Protection
Agency


https://www.epa.gov/chemical-research/exploring-toxcast-data-downloadable-data

Accessing invitrodb v3.1 download via FTP

< & () Not secure | ftp; newftp.epa.gov/comptox/High_Throughput_Screening_Data/InVitroDB_V3.1,

25 Apps #@ Files - OneDrive  #a toxrefdb - OneDrive  # Google Scholar [ Altmetric it!

Index of /comptox/High Throughput Screening Data/InVitroDB V3.1/

T [parent directory]
Name Size Date Modified
Assav Information 3/8/19_7-38-00 AM ipti iJable
MySQL_Data 3/27/19, 6:22:00 AM <« Invitrodb_v3.1 download as a .sql file
Summary _Files /819, 7:36:00 AM <€ Familiar set of flat tiles, like version 2
ToxCast Concentration Response 3/8/19, 7:36:00 AM « Plots
ToxCast Data March 2019 3/8/19, 7-38:00 AM ¢ Mc5 and mc6 export by vendor/source



Extracting information from invitrodb _v3.1

 Can use tcpl version 2.0.1 live now on CRAN https://cran.r-
project.org/web/packages/tcpl/

e Refer to our rewritten wgnettes that explam invitrodb and the ToxCast

& [ & https;//cranr-project

I I p e I I I Ie eXa I I I p | e i3 Apps  #@ Files- OneDrive 4@ towefdb - CneDrive % Google Scholar [ Altmetric it!

The ToxCast(TM) Analysis Pipeline(tcpl)
AnR PackaFe for Processing and Modeling

Chemical Screening Data (Version 2.0)

National Center for Computational Toxicology, US EPA

* Introduction
o A. Overview
o B. Package Settings
o C. Assay Structure

+ Appendix A: Field Explanation/Database Structure
o A. Single-concentration data-containing tables
o B. Multiple-concentration data-containing tables
o C. Auxiliary annotation tables

+ Appendix B: Level 0 Pre-processing

+ Appendix C: Cytotoxicity Distribution

» Appendix D: Build Variable Matrices

» Appendix E: Curve Fitting Uncertainty


https://cran.r-project.org/web/packages/tcpl/

Additional tables in invitrodb_v3.1

Cytotox includes the “burst” information

EDSP21-related models: model_generic_chemical_ar_scores,
model_generic_chemical_cerapp_score, model_generic_chemical_compara_scores,
model generic_chemical _er_scores, model generic chemical hth295r scores

A number of tables aimed at increased assay annotation:

* Structured assay description tables (assay_component_descriptions,
assay_component_endpoint_descriptions, assay_descriptions)

» Assay lists (assay_list and assay_list_aeid) used in research to group assays (e.g., endocrine-relevant assays for
the EDSP21 part of the dashboard)

* Assay ontology tables for future dashboard searching (ontology and ontology _invitrodb) based on Bioassay
Ontology codes

* Gene/intended target tables updated

Mc7: uncertainty information obtained using toxboot (https://github.com/ericwatt/toxboot)



https://github.com/ericwatt/toxboot

Steroidogenesis model information is further described

in Haggard et al. 2018 (PMID 29216406).

Mifepristone .

mMd plot

* | maxmMd

Conc.

0.41
1.2
3.7

|®]11
100

noc ---- critical limit

Distance

---- + |.5-fold vehicle control Concentration (uM)

Figure 5, Haggard et al. (2018).

Mifepristone strongly modulated progestagens with significant effects on progesterone
and OH-progesterone and moderate but non-significant trends on corticosteroids and
androgens, resulting in a relatively high adjusted maxmMd of 33.

Reduced an 11-
dimensional
guestion to a single
dimension.

Selection of the
maxmMd appeared
to provide a
reproducible,
guantitative
approximation of
the magnitude of
effect on
steroidogenesis.



Organization of data entering invitrodb

How data moves from vendor to the database. ® _ Example: asid to acid to f"'e'd'

acid can be 1:1 or 1:many with aeid.
= tcplLoadasid()
gl source file mc[] asid asrm
source (scrf) —»| pre-processing mm:ﬁﬁ:ﬁms 1: 1 ACEA
{assay source (acid" s} 2: 2 APR
id, asid) 3: 3 ATG
4: 4 BSK
5 5 NVS
mcA G: (3] aT
assay 7 7 TOX21
endpoint ids 8: 8 CEETOX
(aeid's) 9: 11 CLD
10: 12 MHEERL_FPADILLA
11: 17 NCCT_SIMMONS
. 12: 13 TANGUAY
..continued > tcplLoadacid(fld="asid', val=8)

through asid acid acnm

. 1: & 586 CEETOX_HZ295R_11DCORT

multiple 2: 8§ 587  CEETOX_H295R_OHPREG

levels 3: & 588 CEETOX_H295R_OHPROG

4: & 589 CEETOX_HZ95R_ANDR

5: B 591 CEETOX_HZ2953R_CORTISOL

[T & 593 CEETOX_HZ295R_DOC

7 B 594 CEETOX_HZ295R_ESTRADIOL

B8: B 5495 CEETOX_HZ95R_ESTRONE

. . 9: & 597 CEETOX_H295R_PROG

* Assay sources or vendors may send many files, which are pre-processed. 10: 8 598  CEETOX_H295R_TESTO

.. . . > TcplLoadaeid(fld="acid’, wval=588)

 The mcO data in invitrodb is at the assay component level. acid aeid aenm

. . o . . . 1: 586 890 CEETOX_H295R_11DCORT_dn

* At mcl, assay endpoints are defined, but it is not until normalization at 2: 586 891 CEETOX_H295R_11DCORT_up

mc3 that data are retrieved by assay endpoint. 32



Outline of the ToxCast pipeline

Vendor source file

Y
Level O: raw data in

Custom processing because
data are heterogeneous

standard format

 Singo conconttion:prescreen oy

Level 1: assay endpoint-specific normalization

Level 2: sample processing and hit-calling

Y
Multi-concentration: efficacy and potency

Level 1: define replicate and concentration indices
Level 2: assay component-specific corrections
Level 3: assay endpoint-specific normalization

Level 4: model fitting

33



Mc7 summarizes uncertainty information for a

curve-fit

* Reference vignette for description and

table/fields:https://cran.r-
project.org/web/packages/tcpl/vignette
s/Introduction Appendices.html#appen
dix-e-curve-fitting-uncertainty

Watt, E. D. and R. S. Judson (2018).
"Uncertainty quantification in ToxCast

high throughput screening." PLoS One
13(7): e0196963.

Manuscript that examines some ways to
use this and other information to filter
ToxCast data is in preparation (Brown,
Judson, Paul Friedman, in prep)

Table 17: Fields in mc7 table. S 7

I
I
I
I
I
I
I
I
I

]

Percent Activity

mdid Level 41D

Aeid Assay endpoint ID o A

Aenm Assay endpoint name E z

o |

Asid Assay source ID T :. :
%01 0.01 0.1 1 10

Acid Assay component ID Concentration (HM)

Hit_pct Total percent of hit calls made after 1000

Total_hitc Total number of hit calls made afteg1000 bootstraps

Modl_ga_min  Low bound of the 95% confidence interval for the ACg,

Modl_ga_max  Upper bound of the 95% confidence interval for the ACg,

Modl_ga med Median ACs, after 1000 bootstraps

Modl_gw_med Median gain Hill coefficient for 1000 bootstraps

Modl_ga_delta ACs; confidence interval width in log units

Cnst_pct Percent of 1000 bootstraps that the constant model was selected as the winning

model
Hill_pct Percent of 1000 bootstraps that the Hill model was selected as the winning model
Gnls_pct Percent of 1000 bootstraps that the gain-loss was selected as the winning model



https://cran.r-project.org/web/packages/tcpl/vignettes/Introduction_Appendices.html#appendix-e-curve-fitting-uncertainty

WORK IN PROGRESS



Work in Progress

* Predicted Spectra for candidate ranking
* Viewing and Downloading pre-predicted spectra
* Search spectra against the database



Predicted Mass Spectra

CFM-ID

Competitive Fragmentation Modeling for Metabolite Identification

* Utilities~ Help Data Publications Contact Us

v/

* MS/MS spectra prediction for ESI+, ESI-, and El

* Predictions generated and stored for >800,000
structures, to be accessible via Dashboard

DTXCID00916157
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= 107 \
E 60+
=
Fht
= 404
304
204 ‘
i | | |
C T I.I. |I|| T I'I |I T I| T T . T I| T T T .I : I!llllll T I|| |I|| L T T
20 30 40 50 60 70 80 S0 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270
m'z




Search Expt. vs. Predicted Spectra

EPA

United States
Environmental Protection
Agency

Home Advanced Search Baich Search Lists +  Prediclions  Downloads

Non Target Analysis Prototype

lMass Search

+ Iin/Mzz

321.1368403476 Da + 0.00D0002 Da | ppm

Molecular Formula Search

MMass or Formula must be entered before searching spectrum

lonization Type

| Esl+ v
ESk
ESl-
E
pectra Input

Single Enargy Mutiple

304.1332092 11.6199475
185.0813404 7
123.0440550 6

Peak Match Window: 0.0z Da | ppm

Search

3 CEE



Search Expt. vs. Predicted Spectra

n United States
7 Ervionmea rotecion  ane Aarced Seacn o Scaeh L v Prcrs Dot T CEEETT
Agency

Spectra Inpu .
Single Ener Chemical Structure ID Score (10eV)

% 304.1332052 11.81
meoeiasran TXCID101048191 0.22
23.0440559 5 53
193.0756904 5.26/
_3'5.1019051 4,700

DTACID01181567 0.19

Feak Match
DTACID505 79086 017
Search
ODTXCIDa0636349 014
TSV Cav Sxcel
Chemical Structure ID DTKCI DGDESDQGD {._ "I 3 of Scores

DTXCIDI01D48181
DTXCID10971176 0.12

DTXCIDE0ETR0ES

CTXCICSDEE5348
. DTXCIDG0301242 0.12

DTXCIDDOEI0000

CTXCIDIETI17TE
e DTXCID40703048 0.11

CTXCID40TDID4E
DTXCIDS0340082 DTXCIDG0349932 0.11
Showing 1 to 10 of 32 entries DT}:DID"I D31 E.E.d_g {'_{'g




Spectral Viewer Comparison
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Work in Progress

e Retention Time Index Prediction



Including Relative Retention Times

A L x
4&‘:‘_\ F‘l-'!' ) m
i Journal of Hazardous Materials

Volume 363, 5 February 2019, Pages 277-285 i ir '

FLSEVIER AT

Development and application of retention
time prediction models in the suspect
and non-target screening of emerging
contaminants

Reza Aalizadeh, Maria-Christina Nika, Nikolzos S. Thomaidis 2 ks

#H Show more

https://doi.org/10.1016/j.jhazmat.2018.09.047 Get rights and content




Work in Progress

e Structure/substructure/similarity search



rototype Development

AADashboard
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rototype Development

RIS R E N R 3060 Select properties to predict
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Work in Progress

* Access to APl and web services for programmatic access



API services and Open Data

* Groups waiting on our APl and web services
* Mass Spec companies instrument integration
* Release will be in iterations but for now our data are available

T Unit_eChStates _
Ny Envirc®mental Protection Home Advanced Search  Batch Search Lists ¥  Predictions Downloads
\’ Agency

DSSTox identifiers mapped to CAS Numbers and Names File Posted: 11/14/2016
The DSSTox Identifiers file is in Excel format and includes the CAS Number, DSS5Tox substance identifier (DTXSID) and the Preferred Name.

1 |casrn !dsstmc_suhslance_id preferred_name

2 26148-68-5 DTXSID7020001 A-alpha-C

3 107-29-9 DTXSID2020004 Acetaldehyde oxime

4 60-35-5 DTXSID7020005 Acetamide

5 |103-90-2 DTXS5ID2020006 Acetaminophen

6 968-81-0 DTX5ID7020007 Acetohexamide

7 18523-69-8 DTXSID2020008 Acetone[4-(5-nitro-2-furyl)-2-thiazolyl] hydrazone

8 75-05-8 DTXSID7020009 Acetonitrile

9 127-06-0 DTXSID6020010 Acetoxime

10 |65734-38-5 DTXSID6020012 N'-Acetyl-4-(hydroxymethyl) phenylhydrazine
DSSTox MS Ready Mapping File Posted: 11/14/2016

The CompTox Chemistry Dashboard can be used by mass spectrometrists for the purpose of structure identification. A normal formula search would search the exact formula
associated with any chemical, whether it include solvents of hydration, salts or multiple components. However, mass spectrometry detects ionized chemical structures and molecular
formulae searches should be based on desalted, and desalvated structures with stereachemistry removed. We refer to these as "MS ready structures” and the MS-ready mappings are
delivered as Excel Spreadsheets containing the Preferred Name, CAS-RN. DTXSID, Formula, Formula of the MS-ready structure and associated masses, SMILES and InChl Strings/Keys.

Ds5To. F File Posted: 12/14/2016
This zip file contains the entire chemical structure collection of over 700,000 chemicals from the DSSTox database contained in one large SDF file. The file contains the structure, The
DSSTox Structure Identifier (DTXCID), The DSSTOX Substance Identifier (DTXSID listed as PubChem External Data Source), the associated Dashboard URL, associated synonyms and

Ly P R TP coC o iy L g PO - " £ . DLl T | Lo~ =




Other Work in Progress and Future Plans

 Work in Progress

* New manual in development

* Training “videos” will be posted to YouTube in the future
* New lists are in preparation to add to the lists page

* Future Work

* Integrate ToxRefDB database views

* Realtime OPERA predictions for physchem/fate and transport
* Integrate H295R model views and other models as available
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