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National Center for

Computational Toxicology

National Center for Computational Toxicology
established in 2005 to integrate:

— High-throughput and high-content technologies

— Modern molecular biology

— Data mining and statistical modeling

— Computational biology and chemistry

Currently staffed by ~60 employees as part of
EPA’s Office of Research and Development

Home of ToxCast & ExpoCast research efforts
Key partner in U.S. Tox21 federal consortium

Multiple cross-division collaborations (e.g.
NERL, OPP, OPPT)



e Our team iIs broad in skills

— Biologists, chemists and toxicologists

— Bioinformaticians and cheminformaticians - modelers
(QSAR, Deep Learning), text miners

— Information technology team, software developers

— Alarge IT support team for production applications
(National Computing Center)



The need for data and derivative

models and algorithms

United States

Agancy

« NCCT outputs: include a lot of data, models,
algorithms and software applications

 We produce Open Data — we want people to
Interrogate Iit, learn from it, develop understanding

Toxicity Forecasting

Advancing the Next Generation
of Chemical Evaluation

EPA needs rapid and efficient methods to
prioritize, screen and evaluate thousands of
chemicals. EPA's Toxicity Forecaster
(ToxCast) generates data and predictive
models on thousands of chemicals of interest
to the EPA. ToxCast uses high-throughput
screening methods and computational
toxicology approaches to rank and prioritize
chemicals. In fact, EPA's Endocrine Disruption
Screening Program (EDSP) is working to use ToxCast to rank and prioritize chemicals.

« ToxCast has data on over 1,800 chemicals from a broad range of sources including industrial
and consumer products, food additives, and potentially "green” chemicals that could be safer
alternatives to existing chemicals.

» ToxCast screens chemicals in over 700 high-throughput assays that cover a range of high-

Downloadable Computational Toxicology Data

EPA's computational toxicology research efforts evaluate the potential health effects of thousands of chemicals. The process of
evaluating potential health effects involves generating data that investigates the potential harm, or hazard of a chemical, the
degree of exposure to chemicals as well as the unique chemical characteristics.

As part of EPA's commitment to share data, all of the computational toxicology data is publicly available for anyone to access and
use.

High-throughput Screening Data

EPA researchers use rapid chemical screening (called high-throughput screening assays) to limit the number of laboratory animal
tests while quickly and efficiently testing thousands of chemicals for potential health effects.

« ToxCast Data: High-throughput screening data on thousands of chemicals.

Rapid Exposure and Dose Data

EPA researchers develop and use rapid exposure estimates to predict potential expasure for thousands of chemicals.

« High-throughput toxicokinetics data: It is important to link the external dose of a chemical to an internal blood or tissue
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Underpinning with chemicals




Approximately 15 Years of Data...

Growing with daily curation

pssTox_High B 4535
DSSTox_Low P 16K J\

public_High M 33K V
Public_Medium - 101K
public_Low MM 584K
P Public_Untrusted A - 310K pending

~ 150K pending

DSS5Tox_High:  Hand curated and validated

DSSTox_Low: Hand curated and confirmed using multiple public sources

Public_High: Extracted from EPA SRS and confirmed to have no conflicts in ChemID and PubChem
Public_Medium: Extracted from ChemID and confirmed to have no conflicts in PubChem

Public_Low: Extracted from ACToR or PubChem

Public_Untrusted: Postulated, but found to have conflicts in public sources




Chemical representation levels

supporting data integration

Chemotypes, fingerprints,
physchem properties, ...

Features <
Properties

Structure < > Vi SMILES
InChl

OH OH

Chemical Name
CASRN

> Supplier, Lot/Batch,
physical description




Chemical representation levels

supporting data integration

_ _ Chemical analogs,
Chemotypes, fingerprints,

Features < > hvach " Read-across,
Properties physchem properties, ... SAR modeling
Structure > Vi SMILES  Structure searching
InChl & modeling
Generic ) Chemical Name Public toxicity
Substance CASRN datasets

Test > Supplier, Lot/Batch, Experimental
Sample physical description Endpoint Data




Integrating in vitro and in vivo data

Biological
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TEN YEARS of Assay Measurements:

ToxCast & Tox21

Set Chemicals | Assays | Endpoints [ Completion
ToxCast Phase | | 293| -~600 ~700 2011
ToxCast Phase Il |:| 767 ~600 ~700 03/2013
ToxCast E1K E 800 ~50 ~120 03/2013
ToxCast Phase Il D ~900| ~300 ~300 In progress
Tox21 [__| ~9000 ~80 ~150 In progress
~800 A Pesticides , antimicrobials, food additives, green alternatives, HPV, MPV,

0 Chemicals

endocrine reference cmpds, tox reference cmpds, NTP in vivo, FDA GRAS,
FDA PAFA, EDSP, water contaminants, exposure data, industrial, failed
drugs, marketed drugs, fragrances, flame retardants, etc.




Adding Product Use and Exposure

Biological
activities
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High Throughput Measurement
to Identify Exposure = n -

(=) Espafiol | wh3Z: BEEME | W3 EIEMR | Tiéng viet |
f’ EPA US Environmental Protection Agency

Learn the Issues Science & Technology Laws & Regulations About EPA _ Q

Related Topics: Safer Chemicals Research Contact Us  Share

Rapid Chemical Exposure and Dose Research

EPA is responsible for ensuring the safety of thousands of chemicals. Quantitative exposure data are available for only a small
fraction of registered chemicals. This type of exposure data is needed to thoroughly evaluate chemicals for potential risks to
humans, wildlife and ecosystems. EPA is developing innovative methods to develop exposure estimates for thousands of chemicals

to better protect human health and the environment. These innovative methods are called rapid exposure and dose assessments.

Rapid Exposure Predictions

Rapid, also called high-throughput, exposure predictions or ExpoCast provide rapid
exposure estimates for thousands of chemicals. ExpoCast quickly and efficiently
looks at multiple routes of exposure to provide exposure estimates. ExpoCast uses
and enhances two well-known exposure models to estimate chemical exposure.

» Farfield Exposure Models

> Nearfield Exposure Models

Evaluating High-throughput Exposure Predictions

CMNiA fe cooeememdls caemliimdbimn Han adfFactbhvmonmee af lial Haeoo ealosonab cosemesee nen mamdad -




Building Models from the data
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Multiple Dashboards
Delivered =X N

Bisphenol A

90067 | DIRSDTOI

HyC_  CHy

HO OH

Synanyms

EDSP21 Dashboard
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Toxcast Dashboard
https://actor.epa.gov/dashboard s

* Access and Interrogate chemical screening
data from ToxCast and the Tox21 collaboration

<EPA iCSS ToxCast Dashboard

Chemical Summary

- Help

Assays Database: prod_dashboard_v2

= i Dashboard: v2
Chemicals Start Tutorial - Chemical Tab

-

Save Chart Preview Chart
7 All Tested
CASRN Chemical Name
80057 Bizphenal A Assay Component Endpoint Name Active endpoints for 50-05-7 @ background measur:
-
_T47D_B0hr_Megsative ® cell adhesion molect
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- - - L
=]
APR_HepG2_CellLoss_1h_dn E e ® cyp
APR_HepG2 Cellloss_1h_up o -
_HepG2 s5_1h L @58 hd @ @ cytokine
APR_HepG2_MicrotubuleCSK_1h_dn f % o
L] o -
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What we have learned...

e Data curation, standardization and versioning Is
essential

 Prototype application development suffices for
research projects

 Production apps need managed processes

« ODOSOS (Open Data, Open Source and Open
Standards) endows many benefits

 We are building: CompTox Chemistry Dashboard

15



Comptox Chemistry Dashboard
https://comptox.epa.gov

Home Advanced Search Batch Search Lists

Dashboard

J— ~760,000 chemicals
o >17 years of data

&

A
%4 prote”

\&ﬂoa IAN 3
(o)
¥ agenct

é»

Chemistry Dashboard

}Sea’m a chemical by systematic name, synonym, CAS number, or InChiKey Q
ingle component searc jgnore Isolopes
Seea what people are s3ying, read the dashboard comments!
Need more? Use advanced search.
758 Thousand Chemicals
e
Ao, s DSSTox Accessibiity Help oads w7

About Contact Privacy wa ALToR
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Comptox Chemistry Dashboard
https://comptox.epa.gov

United States
Erreircnmientsl Protection
Agancy

Chemistry Dashboard

€D ST4
™ &

\&ﬂoa IAN 3

é»

Chemistry Dashboard

A,
’4; prot¢®

F/
o
Y agenct

~760,000 chemicals
>17 years of data

N-Methyl-2-pyrrolidone

M-methyl-2-pyrrolidin-1-ylethanamine

M-Methyl-2-pyrrolidone

M-methyl-2-pyrrolidone dimethyl acetal

M-Methyl-2-pyrrolidine

N-METHYL-2-PYRROLIDINONE
N-METHYL-2-PYRROLIDOOMN

M-Methyl-2-pyrrolidinone. compound with octahydro-1.3.5.7-tetranitro-1.3.5.7-tetrazocine (1:1)

N-Methyl-2-pyrrolidene, titanium trichloride, aluminum chloride complex

M-Methyl-2-pyrrolidone (MMP)

About

Contact

Privacy

- ALToR

fe

e DSSToN

Acoessiblity Help Downloads 7
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Erreircnmientsl Protection
Agancy

Chemical Page SEPA

N-Methyl-2-pyrrolidone
872-50-4 | DTXSID6020856

@) Searched by Synonym from Valid Source: Found 1 result for 'N-METHYLPYRROLIDONE'

a |m K X+ Q-

Wikipedia
H 3 C Infrinsic Properies
\ Molecular Formula: CSHINO Q, Find All Chemicals || Ity
N Average Mass: 99.133 g/mol )
Monecizotopic Mass: 92 068414 g/mol r

Structural Identifiers

Related Compounds

Presence in Lisis

Record Information

Chemical Properties Env. Fate/Transport Toxicity Values (Beta) ADME (Beta) Exposure Bioassays Similar Molecules (Beta) Synonyms Literature External Links
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Chemical Properties

LogP: Octanol-Water

Water Solubility

Density

Flash Point

Meiting Point

Bailing Point

Surface Tension

Thermal Conductivity

Epor Pressurs

\iscosity

Logkioa: Octancl-Air

Chemical Properties

Env. FateiTransport

Download as: TSV SDF
Property Average
Experimental Predicted
LogP: Cctanol-Water 0380 (1) 00328 (5)
Water Salubility 10.1 {1} G.68 (4)
Density - 1.02 {2)
Flash Paint - TA.T{2)
elting Point -23.8(8) 1.322-01 (4)
Boiling Poant 203 (8) 188 (3)
Surface Tension - 33E(1)
Thermal Conductivity - 158 (1)
“apor Pressure 2.45=-01 (1) 5.21=-01 (4)
isoosity - 3.61{1)
Logkoa: Octancl-fir - 3.824 (1)
Henry's Law 3.20=-08 (1) 2.15=-08 (1)
ndex: of Refraction - 1.47 {1}
Toxicity Values (Beta) ADME (Beta)

Exposure

Experimental
-0.380

101

-24.0

204

3.20e-00

Bioassays

Median
Predicted
-0.220
G.68
1.02
TaT

1.32e-01

[
i
o

58

21e-01

on

[5]

81

3.24

0.15e-08

1.47

Experimental
-0.380

10.1

-24.0 to -23.0

202 to 204

Similar Molecules (Beta)

United States
Erreircnmientsl Protection

Agancy
Range Unit
Predicted
-0.484 to -0.110
1.45 to 12.8 mabiL
1.01 to 1.03 giom®3
65.2 to 85.1 "C
-10.2 to 25.9 °C
181 to 202 °C
- dynfcm
- Wk}
1.712-01 to 8.80e-01 mmHg
- cP
- atm-m2imaole
SYNONYmMs Literature External Links



Available Properties

e Solubility

e Melting Point

e Bolling Point

 LogP (Octanol-water partition coefficient)
o Atmospheric Hydroxylation Rate
 LogBCF (Bioconcentration Factor)

e Biodegradation Half-life

 Henry's Law Constant

« Fish Biotransformation Half-life
 LogKOA (Octanol/Air Partition Coefficient)
 LogKOC (Soll Adsorption Coefficient)

e Vapor Pressure

« Data and models are updated ~90 days



Developing “NCCT Models”

e Our approach to modeling:
— Obtain high quality training sets
— Apply appropriate modeling approaches
— Validate performance of models
— Define the applicability domain and model limitations
— Use models to predict properties across our full datasets
— Release as Open Data and Open Models



Multiple Prediction Algorithms
Transparency is Important

Summary

LogP: Octanol-Water

LogP: Octanol-Water Average Median Range
-0.360

Experimental -0.380 (1) -0.380
Water Solubility
Predicted -0.328 (3) -0.329 -0.494 to -0.110
Density
Download as: TSV Excel SDF
Flash Point
Experimental

Meling Point

Source Result
Boiling Point

PhysPropNCCT -0.350
Surface Tension Predictad
Thermal Conductivity Source Result Calculation Details QMRF

EPISUITE -0.110 Mot Available MNot Available
Vapor Pressure

MNICEATM -0.494 Mot Available Available
Viscosity

ACDVLabs Consensus -0.345 Mot Available Mot Available
LogkKoa: Octanal-Air ACD/Labs 0.398 Not Available Not Available
Henry's Law OPERA -0.300 IOF‘ERA Model Reporil Available
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N-Methyl-2-pyrrolidone

872-50-4 | DTXSIDE020856

H,C

\

N

Model Performance

OPERA Models: LogP: Octanol-Water

Model Results

Predicted value: -0.300

Global applicability domain: 2]

Local applicability domain index; 0.82 @

Confidence level: 0.51@

5-fold CV (75%)

Weighted KNN model

Training [7:3%)
R2 RMSE

0.85 D&T

Test (25%)
R2

0.5

CIMRF

RMSE

| Protection

Mearest Neighbors from the Training Set

N-Methyl-2-pyrralidone
Measured: -0.380
Predicted: -0.300

P

O

Praolinal
Measured: -0.320
Predicted: -0.226

NN

CH,

1-Ethyl-2-pyrrofidinens
Measured: -0.0400
Predicted: -0.211

N
Hix> ~ Q
)

M-Winyl-2-pyrrolidone
Measured: 0.37
Predicted: 2 65e-01




QSAR Modeling Reporting Format

United States
Erreircnmientsl Protection
Agancy

=L/ LogP (00000002).pdf - Adobe Acrobat Pro

File Edit

View Window Help

[E=S =R =

*

Roae- | AE OB BB BT

Customize ~ | lz‘

=

[

Tools Fill & Sign ! comment

o m R

P 1.QSAR identifier =

[P 1.1.QSAR identifier (title)

P 1.2.0ther related models

P 1.3.Software coding the model

[P 2.General information

[P 2.1.Date of QMRF

i 2.2.QMRF author(s) and contact details

[P 2.3.Date of QMRF update(s)

P 2.4QMRF update(s)

[P 2.5.Maodel developer(s) and contact details

m

[P 2.6.Date of model development and/or publication

F 2.7.Reference(s) to main scientific papers and/or software
package
g 2.8 Availability of information about the model

g 2.9.Availability of another QMRF for exactly the same model W

P 3.Defining the endpoint - OECD Principle 1

iy 3.1.5pecies

P 3.2.Endpoint

¥ 3.3.Comment an endpoint

g 3.4.Endpoint units

g 3.5.Dependent variable

g 3.6.Experimental protocol

g 3.7.Endpoint data quality and variability

P 4.Defining the algorithm - OECD Principle 2

iy 4.1.Type of model

g 4.2.Explicit algorithm

g 4.3.Descriptors in the model

g 4.4.Descriptor selection

g 4.5.Algorithm and descriptor generation

[P 4.6.50ftware name and version for descriptor generation
r 4.7.Chemicals/Descriptors ratio

P 5.Defining the applicability domain - OECD Principle 3
iy 5.1.Description of the applicability domain of the model

OMRF identifier (JRC Inventory):To be entered by JRC

OMREF Title:LogP: Octanol-water partition
coefficient prediction from the
NCCT Models Suite.

Printing Date:Apr 25, 2016

[1.QSAR identifier

1.1.QSAR identifier (title):
LogP: Octanol-water partition

coefficient prediction from the
NCCT_Models Suite.
1.2.0ther related models:

No related models

1.3.Software coding the model:
NCCT_models V1.02

Suite of QSAR models to predict physico-chemical properties and environmental fate of organic

chemicals

Kamel Mansouri (mansouri.kamel@epa.gov; mansourikamel@gmail.com);

https://comptox.epa.gov/dashboard/

PaDEL descriptors V2.21

Open source software to calculate molecular descriptors and fingerprints.

Chun Wei Yap (phayapc@nus.edu.sg)
http://padel.nus.edu.sg/software/padeldescriptor

MATLAB

MATrix LABoratory is a multi-paradigm numerical computing environment and fourth-generation

_ T

T AE— —— T a—



Consuming and Curating

Public Data

United States
Erreircnmientsl Protection
Agancy

Public data should be curated prior to modeling

[@mm T = Seructure | rormca [ Fw I cas 1 HAME | w | ewr | T
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fe O~
Hs C\ CHs \ Cang0y 08 ooansa-zs LacTe ace 1 GR0030070050 | 2IU00R00R00 & BRO0RO0RN0000
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H3aC ’
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.
- .~ OH
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CH N
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H.C—
Hs C\\ // CHs 3 OH
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JB[_ ,\\ wern oo BLACTE ACD SAROONION) | IROMOORION | 01a8001000
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Workflow Detalls and Data

Journal Enter keywords, authors, DOI etc.
' © | SAR and QSAR in Environmental Research »
— Volume 27, 2016 - Issue 11: 17th International Conference on QSAR in Environmental

and Health Sciences (QSAR 2016) - Part Il. Guest Editors: C.G. Barber and G.]. Myatt

258 Articles
. An automated curation procedure for addressing
chemical errors and inconsistencies in public

o datasets used in QSAR modelling *

K. Mansouri, C. M. Grulke, A. M. Richard, R. 5. Judson & A. ]. Williams &

Pages 911-937 | Received 03 Sep 2016, Accepred 24 Oct 2016, Published online: 25 Nov 2016

&6 Download citation http://dx.doi.org/10.1080/1062936X.2016.1253611 [ Cheskforupdates

OPERA Models: https://github.com/kmansouri/OPERA
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https://github.com/kmansouri/OPERA

OPERA on GitHub SEPA

rrvironmental Protection
Agancy

O This repository Pull requests Issues Marketplace Gist
kmansouri / OPERA @ Unwatch~ | 1 % Unstar | 1 YFork | 0
<» Code [szues D Pull requests 0 Projects 0 Wiki Insights -

Command line application providing QSAR models predictions as well as applicability domain and accuracy assessment for
physicochemical properties and environmental fate endpoints.

YD 36 commits ¥ 1 branch 5 0 releases A8 1 contributor gz MIT
Branch: master = New pull request Create new file | Upload files | Find file Clone or download ~
£ kmansouri committed on GitHub OPERA 1.2 Windows Latest commit 731deat on May 19
E| Icon.png OPERA 1.2 icon 3 months ago
E] LICEMSE Initial commit 9 months ago
E] Logo.png Added logo and icon 9 months ago
E] Matlab_Source_code.tar.gz OPERA 1.2 MATLAB source code 3 months ago
E] OPERA_CLi_Linuxtar.gz OPERA 1.2 Linux 3 months ago
E] OPERA_CPP library.tar.gz OPERA 1.2 C++ Library 3 months ago
E] OPERA_C library.tar.gz OPERA 1.2 C Library 3 months ago

https://github.com/kmansouri/OPERA.qit



https://github.com/kmansouri/OPERA.git

Erreircnmientsl Protection
Agancy

Toxicity Values SEPA

Bi ility Metri
L 1 € Download ag: TS Excel

Exposure Limit

Study Exposure Study

Type Subtype WValue Units Type Route Dwration Species Media Details Source
Point Of Depariure

TDS0 - 20.7 mit'kg-day - - - - - DE5Tox C.. ACToR
Regulatory Toxicity Value

TOS0 - 2050 mg/kg-day - - - - - OE55Tox C.. ACToR
Aizzillis LEL systermic 618 mg/kg-day subchronic oral subchronic maolse - Study 1D .. ToxR=DEB
Mizc Hazard Information MEL Systernic 297 mg/kg-day subchranic oral subehronic rmolse - Study 1D .. TexRefDB

LEL systernic 25.0 mg/kg-day subchronic oral subchronic dog - Study 1D .. ToxRefDB
Screeming Level

MEL systermic 25.0 mg/kg-day subchronic oral subchronic dog - Study 1D .. ToxR=DEB
Uncertainty Factor LEL SystEmic 173 rrgkg-day chironic oral chiroinic mmoLse - Study ID: .. ToxRefDB

MEL systernic 115 mg/kg-day chiroinic oral chiromic moLse - Study 1D .. ToxRefDB

LEL systermic g73 mg/kg-day chironic oral chircmnic rat - Study 1D .. ToxR=DEB

MEL Systernic 283 mg/kg-day chiroinic oral chironic rat - Study 1D .. TexRefDB

LEL systermic 1230 mg/kg-day subscuts oral subacuts rat - Study 1D .. ToxR=DEB

MEL Systernic 293 mg/kg-day subscuts oral subscuts rat - Study 1D .. TexRefDB

LEL systernic 2130 mg/kg-day subscuts oral subscuts moLse - Study 1D .. ToxRefDB

MEL systermic az0 mg/kg-day subscuts oral subacuts maolse - Study 1D .. ToxR=DEB

O
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Product Composition Detalls

Product & Use Categor...

Chemical Weight Fra... Download as: | TSV Excel

Chemical Functional Lise

Monitoring Data

Exposure Prediclions

Chemical Properties Env. FateiTransport Toxicity Values (Beta) ADME (Beta) | Exposure | Bioassays Similar Molecules (Beta) SYNONYmMs

Product Name

Product Use
Category

Chemical Weight Fractions €}

Minimum Weight
Fraction

Maximum Weight
Fraction

Data Type

United States

Erreircnmientsl Protection

Agency

Source

10-02199- calico tip & ...
B095-6096 minwax wo...

GO095/6096 mimvax wo...

ab arfificial nail remove. ..

arfificial nail remover 7.

calico tip & glue remov. ..

citristrip canadian strip...
citristrip sfripping gel q...

citriztrip sfripping gel q...

personal care: nail poli...
home maintenance: fin...
home maintenance: fin...
personal care: nail poli...
personal care: nail poli...
personal care: nail poli...
home maintenance: str...
home maintenance: str...

home maintenance: str...

MEDS

MsD3

M3DS5

M3D3

M3D3

M3DS

MEDS

MEDS

MsD3

Retail Product Categori...
Retail Product Categori...
Retail Product Categori...
Retail Product Categori...
Retail Product Categori...
Retail Product Categori...
Retail Product Categori...
Retail Product Categori...

Retail Product Categori...

Literature Extemal Links




ToxCast and Tox21 Bioassays

PubChem

ScrubChem (Beta)

Chemical Properties
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ToxCast and Tox21 Bioassays

Download as: TSN

Assay Name
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Names and ldentifiers SEPA

Erreircnmientsl Protection
Agancy

Found 40 synonyms

Legend: Valid Synonyms Good Synonyms Other Synonyms I Copy all Synenyms

N-Methyl-2-pyrrolidone
1-Methylpyrrolidin-2-one
2-Pyrrolidinone, 1-methyl-
372-50-4
2-Pyrrolidinone, 1-methyl-
T-Methyi-2-pyrrolidinane
T-Methy-2-pyrrolidon
1-Methy-2-pyrrodidone
1-Methi-5-pyrrofidinane
1-Methwazacyclopentan-2-one
1-Methylpyrrolidone
T-metil-2-pirrodidons
2-Pyrolidinone, T-methyl-
2-Pyrrolidane, T-methw-
Microposit 2001

M-Fyrol
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Integrated Literature Searching SEPA

Google Scholar Select Term:

PubMed Absiract 5._.

Google

PubChem Articles
Scholar

FubChem Fatents
Articles
Case law

My library

Any time

Since 2017
Since 2016
Since 2013
Custom range...

Sort by relevance
Sort by date

+ include patents
+ include citations

Create alert

Erreircnmientsl Protection
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AMD
Hazard T RiD OF reference dose v

"RD OR reference dose” AND "Hazard" AND "872-50-4" OR "N-Methy-2-py ~  [GUIN
About 22 results (0.05 sec)

Solvent Substitution: An Analysis of Comprehensive Hazard Screening Indices
M Debia, D Bégin, M Gérin - Journal of occupational and ..., 2011 - o=h.tandfonline.com

... Reliability and weighting factors were not used. Armenti and Moure-Eraso(22) used

the same FHS index, using six hazard categories, to compare replacement options. ...

872-50-4 N-Methyl-2-pyrrolidone 45.4 13 1 46E-03 114556204 ...

Related articles  All 4 versions Cite  Save

Effects of 'inactive’ingredients on bees

CA Mullin - Current Opinion in Insect Science, 2015 - Elsevier

... tallow amines, organosilicone ethoxylates and co-solvents such as N-methyl-2-pyrrolidone (NMP)

[T ... of tools to environmentally moniter residues and determine their relative hazard to bees. ... Defining
a benchmark or reference dose, particularly for bee viruses [ 51], for what can ...

Cited by 9 Related articles  All 2 versions Web of Science: & Cite Save More

Biological monitoring: exquisite research probes, risk assessment, and routine
exposure measurement

WM Draper - Analytical chemistry, 2001 - ACS Publications

ADVERTISEMENT. ...

Cited by 19 Related articles  All 5 versions  Web of Science: 10 Cite  Save

Evolution of chemical-specific adjustment factors (CSAF) based on recent
international experience; increasing utility and facilitating regulatory acceptance
VS Bhat, ME Meek, M Valcke, C English... - Critical Reviews in ..., 2017 - Taylor & Francis

.. A5 shown in the right side of Figure 2, uncertainty is taken into consideration at all tiers of hazard
assessment. ... For decades, developing "safe doses” such as the oral reference dose (RfD), the
inhaled reference concentration (RfC) or the acceptable or tolerable daily intake (ADI ...

All 3 versions  Cite  Save

Chemical Properties Env. FateiTransport Toxicity Values (Beta) ADME (Beta) Exposure Bioassays Similar Molecules (Beta) SYnonyms | Literature | External Links




Integrated Literature Searching SEPA

Erreircnmientsl Protection
Agancy

Google Scholar Select Term:

PubChem Articles Select a Query Term /

Hazard

Fate and Transport
Metabolism/PKIPD j Search and Count
Chemical Properties

Exposure

Mixtures

Male Reproduction

Androgen Disruption

Female Reproduction

GeneTox

Embryo and embryonic development
Child (infant through adolescent)
Dust and Exposure

ng Articles

irolidone” OR "N-methylpyrrolidone”

PubChem Patents
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Integrated Literature Searching SEPA

Google Scholar

PubMed Abstract Sifter

Erreircnmientsl Protection
Agancy

Edit the Query Before Retrieving Articles

I ("672-50-4" OR "N-Methyl-2-pyrmrolidone™ OR "N-

PubChem Patents

methylpyrrolidone™) AND (exposure OR near-field OR far-field

OR SHEDS[tiab] AND ENVIRONMENTAL MONITORING)

0 0 0 0 24073144 2013
0 0 0 0 23337464 2013
0 0 0 0 19575680 2009
0 0 0 0 16897084 2006

Record: M « [1of16 » M

Title: [Met Available].

Biological monitering and health effecis of low-level exposure fo N-methyl-2-pyrrolidone: a cross-sectional sfudy.
Biomoenitoring of exposure to M-methyl-2-pyrrolidone in workers of the automobile industry.
Quantitative risk analysis for M-methyl pymrolidone using physiclogically based pharmacokinefic and benchmark dos._ ..

Human volunteer study on the influence of exposure duraticn and dilution of dermally applied N-methyl-2-pyrrolidon. .. -

Abstract: N-Ethyl-2-pyrrelidone (MEP), a pelar aprofic solvent, is used in many applications as subsfitute for the structural analogue M-methyl-2-pyrrolidone (MMP), e g. for surface
coatings, in cleaning agents and paint strippers. Monitoring studies indicate that individuals within the general public, without occupational exposure, may be exposed to NEP o an extent,
which is comparable to NMP. As NMP, NEP presents a potential health hazard due to its developmental foxicity and teratogenicity. Exposure to NEP can be quantified by the defermination
of the excretion of its urinary metabolites S-Hydroxy-N-ethyl-2-pyrrolidone (5-HMEP) and 2-Hydroxy-MN-ethylsuccinimide (2-HESI). For the derivation of HEM values, the german Human
Biomonitoring Commission (HBM commission) evaluated different foxicological endpoeinis and finally decided on the EMDLDS and the EMD10 for the endpeint “reduced grasp intensity” of a
subchronic feeding study with rais as point of depariure (POD) for further procedural steps. The resulling HEM-1 and HEM-1I values for the sum of the metabolites S-HMEP and 2-HESI in
the wrine of children are 10 resp. 25 mgfl and in the urine of adults are 15 resp. 40 mg/l. If the HEM values are exceeded, a check-up will be necessary at first. Measurements above the
HEM-II value give cause for concern. especially for pregnant women. Air meas g ents to determine the source of expesure can be useful. The possibility of skin absomtion from use of
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Example External Links...
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Miatinmal Inetisitae nf Lasivh B
English | Espafiol

EUROPEAN CHEMICALS AGENCY

About Us Information on

Chemicals

Regulations Addressing Chemicals

of Concern

ECHA > Substance Infi

Bank of North America |l Spectra & Downloads & Upload ©Help~

Substance in Compound Classification (provided by ClassyFire)

Infocards are autamat

‘ Q Kingdom |01gan_ic compounds

Q, Superclass | Organoheterocyclic compounds

D Q, Class |P3rrolidi.nes
D Q Subclass |N-aJ.k_\'lp}'rr0].[d|'.ues

Q Direct Parent |N-alkylpyrrolidines

1-methyl-2-py

| Other names: Regula

Substance iden

EC /[ Listn

12

CAS no.: B72-50~ Compound Metadata

Mol. formula: C3i

Name Value
0 Q, total exact mass 000684 &
HAC )'J Q SMILES [HIC(H])([HDN 1C=0)C(HDHDCHNHEDC HHDE] &
) N Q SMILES CNICCCC1=0
L Q, molecular formula C3HONO &

Q, InChIKey SECKISVLQFMRIM-UHFFFAQYSA-N

About this subs

Q, InChI

This substance is r InChI=1S/C5HONO/c1-6-4-2-3-5(6)7/h2-4H2,1H3 -

tonnes per year

This substznce is used by consumers, by professional workers (widespread uses), in formulztion or re-
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Accessing Lists of Chemicals

* Build out definitive “lists” of chemicals
— Algal toxins
— Poly/perfluorinated chemicals
— Pesticides
— Toxcast screening chemical collection
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The Collection of Lists EPA

Erreircnmientsl Protection
Agancy

Baich Sea: 2 . Options ~ I

Chemistry Dashboard rov [ a | ase

Select List

List Name 4 Number of Chemicals List Description

2 ) United States .
‘-’ Environmental Protection Home Advanced Search Batch Search Lists
Agency

Chemistry Dashboard | OEHHA R P

California Office of Environmental Health Hazard Assessment

Search OEHHA Chemicals Q

List Details

Description: The Office of Environmental Health Hazard Assessment (OEHHA) is the lead state agency for the assessment of health risks posed by environmental contaminants. OEHHA's mission is to protect human health and the environment through
scientific evaluation of risks posed by hazardous substances. The Office is one of five state departments within the California Environmental Protection Agency (CalEPA). The OEHHA Chemical Database is a searchable compilation of health hazard information
developed by OEHHA, including reference exposure levels, California public health goals,child-specific reference doses, Proposition 65 safe harbor numbers, soil-screening levels, and fish advisories

Number of Chemicals: 972

Sort Options « SelectiDeselect All Download as: TSV « Excel = SDF = View Selected EH
CH
3 H
N CH, CH3 HaC
N Y 2 V\
| P H>N f xq

HN N NH; O HO CH3

A-alpha-C Acetamide Acetaminophen Acetoxime Acrolein

26148-68-5 60-35-5 103-90-2 127-06-0 107-02-8

About Contact Privacy wssACToR o waDSSTox Accessibility Help Downloads -
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Crowdsourced Curation — HELP!

https://comptox.epa.gov/dashboard/comments/public_index

M United S _
'\’-I" EPA E\"‘ ec Home Advanced Search Batch Search Lists

United States
Erreircnmientsl Protection
Agancy

Chemistry Dashboard

2,2'-[biphenyl-4 4'-diyldi(E)ethene-2,1-diyl]dibenzenesulfonic acid

38775-22-3 | DTXSIDT047017

(@) Searched by DSSTax_Substance_|d: Found 1 result for 'DTXSIDT047017".

a m B Xy Q-

Submit Comment

Share = Copy w Aaw Az Ad =

Infrinsic Properties

Molecular Formul

Average Mass: 51
| = f"\..- Monoisotopic Mag
@/% = | Structural Identifierg

Related Compound

Presence in Lists

Record Information

Chemical Properties Env. Fate/Transport Toxicity Values (Beta) ADME (Bet

New Comment

Comment

Type your comments here

Email address

Enter your email address

I'm not a robot
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Answering Questions

* | have a 1000 CAS Numbers (or Names) —

are there data available?

— Has any Toxcast data been run?

— Are there Toxicity Data values available?

— Are there predicted exposure data (via Expocast)?
— Can | get predicted physchem data for my model?

41



Batch Searching for Data for
Thousands of Chemicals

Step One Step Two Step Three Step Four Step Five Step Six

[ @ L L L @
Step One: Select Input

Please enter one identifier per line

Select Input Type(s) Enter Identifiers to Search (searches should be limited to =1000 identifiers)
Chemical Name
CASRN
InChikey - Skeleton
DS5Tox Substance ID
MS-Ready Formulale) @
Exact Formula(e)
Monoisotopic Mass

Step One Step Two Step Three Step Four Step Five Step Six
[ _ @ @ @ @ 9
Chemicals || Dawn Step Three: Select Download Data or Display Chemicals

Please enter one identifier per ling

Select Input Type(s) Enter Identifiers to Search {s=arches should be limited to =1000 identifiers)
Chemical Name
30567-57-4
| CASRN 2444.90-8
InChiKey | Skeleton G7013-64-3
DSSTox Substance ID 551042
- 133614-42-3
MS-Ready F |
eady Formula(e) @ 78035.97.5
Exact Formulaie) 526254-585-9
Monoisotopic Mass 62411-64-7
67223-12-5 v
47923-90-8 L
Display All Chemicals Download Chemical Data



Batch Searching for Data for
Thousands of Chemicals

Step One Step Two Step Three Step Four Step Five Step Six

@ » » » » .
Step Six: Click "Download"

Display &ll Chemicals Download Chemical Data

Select Output Format

Excel b

Customize Results

Select Al

Select Al In Lists

Chemical Identifiers Presence In List
Ld 40CFR355
L Algal Toxins
CAS-RN ATSDR Toxic Substances Portal Chemical List
In™hik au Ricnhannl ™ amnoaoncds.
A B c D E F G H | J K L M N o P Q R S T U v

1 |INPUT FOUND_BYDTXSID PREFERRED_NAME CASRN IUPAC_NAISMILES  MOLECULAVERAGE_ATMOSPHIBIOCONCE BIODEGRA BOILING_FHENRYS_L OPERA_KNOCTANOL_SOIL_ADS'OCTANOL_MELTING_| VAPOR_PFWATER_SOLUBILITY_
2 18699-02-0 CAS-RN, In DTXSID0020020 4-Acetylaminophenylacetic acid 18699-02-0 (4-Acetamic CC(=0)NC1C10H11NO. 193202 7 544E-12 3.42204 3.536M 29122 4268E-10 0432781 8.16821 40.7227 111077 169.466 5945E-07 0.0027159
3 |50594-66-6 CAS-RN, In DTXSID0020022 Acifluorfen 50594-66-6 5-[2-Chloro- OC{=0)C1=C14H7CIF3 361.66 1.38E-11 501914 3.54682 322232 8.016E-09 0894058 10.6329 375753 375101 152.287 1.151E-09 0.0002794
4 2113-61-3 CAS-RN, In DTXSID0020072 4-Biphenylaming hydrochloride 2113-61-3  [1.1-Biphen CL.NC1=CC C12H12CIN 205.69 T7.263E-11 56.7731  22.3811 302.005 2.234E-07 0137444 9.26788 145075 2.86436 229.065 0.0001844 0.0004509
5 |61-82-5 CAS-RN, In DTXSID0020076 Amitrole 61-82-5 1H-1.2 4-Tri NC1=NNC= C2H4MN4 84.082 2.153E-11 3.20651 3.95444  258.064 3.079E-08 0.134589 T.0857  11.2387 -1.05255 147.209 4.798E-07  2.38468
6 |134-03-2 CAS-RN, In DTXSID0020105 Sodium L-ascorbate 134-03-2  Sodium (2R [Ma+].0C[C CEHTNaO6 198.106 §.252E-12 177879 3.54017  313.644 1.281E-11  0.109384  8.18129 303.789  -1.72664 168.898 5.036E-10 0.287515
7 |22839-47-0 CAS-RN, In DTXSID0020107 Aspartame 22839-47-0 Methyl L-alj COC(=0)[C C14H18M2C 294307 163E-11 454579 353293 28429 6.157E-11 0.110876 9.24976 166.002 -0.334933 234896 1.373E-09 00126548
G [140-114  CAS-RN. In DTXSID0020151 Benzyl acetate 140114 Benzyl acet CC(=0)OC(CIH1002 150177 1.137E-11 6.68119  4.30298 216.69 3.895E-07 0.134105  4.83138 72657 215746 -7.61986 0.181933 0.0139724
9 |568-08-2 CAS-RM, In DTXSID0020232 Caffeine 58-08-2 1.3, 7-Trimef CN1C=NC2 CBH10N40Q; 194194 6.002E12 1.86426  3.52242  286.771 1.595E-06 0.281642  §.51967  62.2806 -0.150871 202556 2.08E-06 0.0991131
10 814-80-2 CAS-RN. In DTXSID0020236 Calcium lactate 814-80-2  Calcium bis [Ca++].CC{ C6H10Caln  218.218 - - - - - - - - - - - -

11 |88-73-3 CAS-RM, In DTXSID0020280 1-Chloro-2-nitrobenzene 88-73-3 1-Chloro-2-r [O-][N+](=C CEBH4CINOZ 157.65 1.039E-12 221838 534707 24557 9.396E-06 0454339 431183 668302 23191 48.0313 0040638 0.0010306
12 |5131-60-2 CAS-RN, In DTXSID0020282 4-Chloro-1,3-diaminobenzene 5131-60-2 4-Chlorober NC1=CC(N) CBH7CIN2Z 14259 2.495E-11 8.06476 848537 238553 2438E-07 0.141138 7.84318 67.087 0962899 89.0194 0.0006677 0.0057247
13 61702-44-1 CAS-RN. In DTXSID0020284 2-Chlore-1,4-diaminobenzene sulfate  61702-44-1 Sulfuric acit OS(0)(=0) CEHICINZC 240.66  2.48E-11 8.07799 15.2095  238.674 2439E-07 0141213 7.84318 67.0833 0.979902 91.081 0.0006678 0.0021064
14 95-74-9 CAS-RM, In DTXSID0020286 3-Chloro-4-methylaniline 95-74-9 3-Chloro-4-r CC1=C(CI)C CTHBCIN 141.6 2.486E-11 20.8027  3.66038  235.888 5.182E-07 0.166045  7.45692 164.083 1.92694  34.0556 0.0566718 0.004701
15 3165-93-3 CAS-RN. In DTXSID0020238 4-Chloro-2-methylaniline hydrochloride  3165-93-3  4-Chloro-2-r Cl.CC1=C( CTHICI2N 178.06 2.473E-11 21.8011 3.56253 242562 21ATAE-07 0162479  7.47775 164241 213482 228.53 0.0536476 0.0046491
16 |150-68-5  CAS-RM, In DTXSID0020311 Monuron 1560-68-56  N'-{4-Chloro CN(C)C({=0 CSH11CIN2Z 198.65 1.233E-11 21.0734 4.9644 300.033 1.574E-09 0080547  9.30039 68.765 1.97223 156.714 2.733E-07 0.0009876
17 76-06-2 CAS-RM, In DTXSID0020315 Chloropicrin 76-06-2 Trichloro(nit [O-][N+](=C CCI3NO2 164.37 4.975E-15 19.1016  4.61%61 126.822 0.006 261624  3.07713 61.6502 1.85845 -58.1899  90.3279 0.0176702
16 1697-45-6 CAS-RN. In DTXSID0020318 Chlorothalonil 1897-45-6  2.4.5,6-Tetr CIC1=C(CI) CBCI4N2 2659 2.835E12 86.539  5.52071 339.516 3.532E-06 1.27499  §.49259 1866.18 3.1346 230.81  1.28E-06 3.211E-06
19 4998-76-9 CAS-RN. In DTXSID0020361 Cyclohexylamine hydrochloride 4998-76-9  Cyclohexan CLNC1CCC CBH14CIN 135.64 1.307E-11 6.49625  4.50266 132,539 1.042E-05 0.146863  4.74766 46.924 0.968819  216.087 742003  5.20689
20 |59865-13-3 CAS-RNM, In DTXSID0020365 Cyclosporin A 59865-13-3 (35.65,95, CC[C@@H C62H111M1 1202.635 1.855E-10 10.5684 13.4555 380.042 1.859E-11 0336609 9.63201 308081 2.8611 149.875 2258E-10 0.0002704
21 |52-89-1 CAS-RM, In DTXSID0020367 I-Cysteine hydrochloride 52-891 L-Cysteine- CL.N[C@@! C3HBCINOZ 157.61 5.306E-12 4.29025 354748 247043 5.206E-09 0.13252 71697 122561  -2.16183 176.504 7.044E-06 1.72407
22 120-36-5  CAS-RN. In DTXSID0020440 Dichlorprop 120-36-6  2-(2.4-Dichl CC(OC1=C{C8HBCI203 235.06 1.165E-11 354436 353169 298476 3.026E-09 0.144781 9.19609 130,634  2.82696 128.196 4.567E-07 0.0015689
23 94-75-7 CAS-RN, In DTXSID0020442 2 4-Dichlorophenoxyacetic acid 94-75-7 (2.4-Dichlor OC(=0)CO(C8HECI203 221.03 B8.509E-12  3.33933 354506 300487 2.974E-09 0214222 564934 814078 275594 131291 5.25E-07 0.0026012
24 330-54-1  CAS-RN, In DTXSID0020446 Diuron 330-54-1  N'-(3.4-Dich CN(C)C(=0 C9H10CIZN 233.09 1.205E-11 17.1704 3.55395 323.013 1.062E-09 0.057673 9.95685 19073 248235 151.313 8.966E-08 0.0002698
25 |7566-79-6  CAS-RNM, In DTXSID0020494 Dimethyl methylphosphonate 756-79-6  Dimethyl m COP(C)(=0 C3H903P 124076 1.794E-11 357788 458659 172811 9.154E-08  0.101991 452878 51856 -0557951 655885 (0474397 6.36062
26 120-61-6  CAS-RN. In DTXSID0020498 Dimethyl terephthalate 120-61-6  Dimethyl be COC{=0)C"C10H1004 194.186 5.999E12 375263  3.67612 279314 T.991E-08 0.224423 5.6765  43.5705 1.98051 744094 0.0061344 0.0006996
27 51-28-5 CAS-RM, In DTXSID0020523 2. 4-Dinitrophenal 51-28-5 2 4-Dinitrop OC1=C{C=( C6H4N205 184.107 8.576E-13 531642  4.59079  349.689 9.847E-06 0.134388  7.33727  221.884 1.87568 117.909 0.0002339 0.0017297
28 121-14-2  CAS-RN. In DTXSID0020529 2 A-Dinitrotoluene 12114-2  1-Methyl-2.. CC1=C(C=( CTHEN204 182.135 1.626E-12 950638  3.55991  297.386 9.418E-08 0.191762  5.07604  402.949 1.91053  70.7766 0.0002412 0.0012579
29 |50-28-2 CAS-RM, In DTXSID0020573 17beta-Estradiol 50-28-2 (17beta)-Es [H][C@@]1 C18H2402 272388 1.66E-11 33.8438 58 4157 372709 8.528E-06 1.49013 915213 212402 3.85324 195408 3413E10 1.729E-05
30 |140-67-0  CAS-RN, In DTXSID0020575 Estragole 140-67-0  1-Methoxy~ COC1=CC=C10H120 148.205 7.077E-11 34.0071 353538  219.742 9.766E-06 1.3162 4.9796 1632.41 3.02077 -793361 0173572 0.001369
31 536-334  CAS-RM. In DTXSID0020577 Ethionamide 536-334  2-Ethylpyric CCC1=NC=C8H10N2S 166.24 4.471E-11 5.38695 27777 298.219 1.626E-09 0.252948  6.49908 63.9763 1.20325 153.065 5.153E-06  0.139454
32 106-87-6  CAS-RN. In DTXSIDO020604 4-Vinyl-1-cyclohexene dioxide 106-87-6  3-(Oxiran-2- C10C1CAC C8H1202 140.182 1.945E-11 3.56105  3.65865  218.846 2.014E-05 0.142757  4.30621 57.8208 0.803226 754067 0.0260644 0.566226
33 103-23-1  CAS-RN, In DTXSID0020606 Bis(2-ethylhexyl)hexanedioate 103-23-1  Bis{2-ethylr CCCCC({CC C22H4204 370.574 1.203E-11 2339 569976  403.187 3.923E-07 1.66751 10.86 14358.7 6.85077  -61.5844 1.158E-06 3.903E-06
34 |25812-30-0 CAS-RN, In DTXSID0020652 Gemfibrozil 25812-30-0 5+2,5-Dime CC1=CC({01C15H2203 250.338 1.695E-11 3.16534 352148 326.707 8.615E-09 0893056 9.60201 216147 442964 74 6536 9.356E-06 0.0002483
35 105-87-3 CAS-RM. In DTXSID0020654 Geranyl acetate 108-87-3  (2E)-3.7-Dir CC{C)=CCCC12H2002 196.29 1.645E-10 19.0144 449702  236.888 0.0002711 0413938 579896 470461 413931 -53.0564 0.0434534 0.0003752




Supporting NTA Applications

\s Exposure surveillance
— What chemicals are in food, products, dust, blood, etc.?

£pol 4
Ml

e Chemical prioritization

— What are relevant chemicals & mixtures?
&k e EXxposure forensics

— What are chemical signatures of exposure sources?

o AN Effect-directed analysis

N — What are the biologically active chemicals in complex mixtures?
B A A .‘

» Biomarker discovery
— What chemicals are predictive of bioactivity/health impairment?



Suspect Screening Analysis s
Chemicals in House Dust

e Chemical confirmation from ToxCast

« Detection frequency

Piperine: DEET: 'l
53/56 samples 52/56 samples it
Med conc=12 pg/g Med conc=2 pg/g
« External calibration for concentrations \ ,
L4 Cluster anaIyS|S (homeS/ChemlcaIS) ﬂ' e Chemicals Found in 2 50% of House Dust Samples - "
e Chemical functional use bropyiparaen: - -_-'11 r@@nm@t e
49/56 samples - —— X 51/56 samples
Med conc= 2 pg/g _.7 Med conc= 40 pg/s

Unigue Chemicals (n=2250)
' :

B dibenzoate: . e :
35/56 samples 33/56 samples
Med conc=2 pug/g Med conc= 1 pg/g

Med conc=0.5 pg/g



Improving Exposure Estimates —

Characterizing Commercial Produ

100 Consumer Products and Articles of Commerce
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423 ToxCast and/or Commonly Occurring Chemicals*
X/ N T N
\
a
| Ild

¢ GCXGC-MS with DCM Extraction
e 1606 tentative and confirmed chemical
identifications

Commaon Chemical (n=19)
ToxCast

M Flame Retardant

B Pogtent ER

Count

-4 -2 0 2

Log,, (ng/g)

Air freshener
Baby soap

Carpet

Carpet padding
Cereals

Cotton clothing
Deodorant

Fabric upholstery
Glass cleaners
Hand soap

Indoor house paint
Lipstick

Plastic children’s toys
Shampoo

Shaving cream
Shower curtain
Skin lotion
Sunscreen
Toothpaste

WVinyl upholstery

Wambaugh et al. Unpublished



Non-targeted Analysis Support SEPA

Erreircnmientsl Protection
Agancy

. Journal of Exposure Science &
) , Environmental Epidemiology
Environmental Pollution :

Volume 234, March 2018, Pages 297-306 ? Access provided by XXX US Environmental Protection Agency - Agency Wide

[ | Altmetric:4  Citations: 1 More detail >

Suspect screening and non-targeted analysis of drinking water
using point-of-use filters + Review Aricle

Seth R. Newton 2 & &, Rebecca L. McMahen 2 P, Jon R. Sobus 2, Kamel Mansouri 2 © 1, Antony J. Williams ©

Integrating tools for non-targeted analysis
Andrew D. McEachran ©: € Mark J. Strynar 2

research and chemical safety evaluations
at the US EPA

Jon R. Sobus ™, John F. Wambaugh, Kristin K. Isaacs, Antony J. Williams, Andrew D. McEachran, Ann
= M. Richard, Christopher M. Grulke, Elin M. Ulrich, Julia E. Rager, Mark J. Strynar & Seth R. Newton
Talanta e

talanta
Available online 11 January 2018
In Press, Accepted Manuscript (0

Analytical and Bioanalytical Chemistry.
March 2017, Volume 409, Issue 7, pp 1729-1735 | Cite as

Identifying known unknowns using the US EPA’s
CompTox Chemistry Dashboard

A Comparison of Three Liquid Chromatography (LC) Retention
Time Prediction Models

Andrew D. McEachran 2. 2 2 &, Kamel Mansouri @ 2. 18, Seth R. Newton ©, Brandiese E.J. Beverly & © 28 Jon
R. Sobus ¢, Antony J. Williams © 2 &

Authors Authors and affiliations

Andrew D. McEachran 5], Jon R. Sobus, Antony J. Williams [~

Environment International
Volume 88, March 2016, Pages 269-280

Linking high resolution mass spectrometry data with exposure . . y . .
and toxicity forecasts to advance high-throughput environmental Open Science fpr Identifying K“wan Unknown” Chemicals
monitoring Emma L. Schymanski*'® and Antony J. Williams**

Julia E. Rager @ Mark J. Strynar ®, Shuang Liang 2, Rebecca L. McMahen 2, Ann M. Richard €, Christopher M.
Grulke 9, John F Wambaugh ¢, Kristin K. Isaacs ?, Richard Judson €, Antony J. Williams €, Jon R. Sobus b 2. &
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Chemical “Families”

 Sometimes the simplest of questions are

difficult to answer!

— What is the list of CAS Numbers for all PCBs?

— Can | get an SDF file of all PCBs?

— Do you have predicted properties for all PCBs?

— What toxicity data is available for individual PCBS?
— Have you measured ToxCast data for any PCBs?
— Can | get all PCBs listed in an Excel Spreadsheet?



Chemical “Families”

O~

United States
Agency

T8, 5" Haxmchl
A5694-04-3

2',3.£ 4", 5 - Hexachlorobip ey

X506E5-58-2

AYe
-\\_:J)_{Q

1,4 -Peninchiorob
12598144

Erreircnmientsl Protection



One click download

[T=0= R W= P RE I SR FURY LK

United States
Erreircnmientsl Protection

74472-44-9

357.54442

Agenicy
A B C D E F G H I

|DTXSID lCﬁ\SRN PREFERRED NAME IUPAC NAME MOLECULAR FMONQISOTAVERAGE SMILES INCHI KEY [
DTXSID9074778  70362-45-7 PCB 045 2.2 3.6-Tetrachloro-1,1 C12HG6CI4 289.92236 291.98001 CIC1=CC=C(CI)C({=CACI)C1=CC=CC=C1CI VHGHHZZT
DTXSIDI07477T  36444-T34 PCB 019 2,2 B-Trichloro-1,1-bipt C12H7CI3 25596133 257.54001 CIC1=CC=CCiCl}=C1C1=C(Cl)C=CC=C1 MVEIIRBB(
DTX5ID9074228  74472-39-2 2.3 4.5 6-Pentachlorol 2,3',4".5", 6-Pentachloro- C12H5CIS 323.88339 326.42001 CIC1=CC(=CC(Clj=C1Cl)C1=C(CC=CC=C1CI WAZUWHC
DTXSID9074226  74472-37-0 2,34 4 5-Pentachlorob 2 3 4 4' 5-Pentachloro-- C12HACIS 323.88339 326.42001 CIC1=CC=C{C=C1)C1=C(ClC(Cl)=C{Cl)C({CI}=C1 SXZSFWHC
DTX5ID9074224  74472-35-8 2,3,3' 4.6-Pentachlorob 2,3,3".4,6-Pentachloro-- C12H5CI5 323.88339 326.42001 CIC1=CC=CC(=C1)C1=C(Cl)C(Cl}=C{Cl)C=C1CI AGQABSVW™
DTSIDI0T4222  T4472-33-6 2,3.3 6-Tetrachlorabipt 2,3,3",6-Tetrachloro-1,1 C12HGCI4 289.92236 291.98001 CIC1=CC=CC{=C1)C1=C(CI)C(Cl)=CC=C1CI WZNAMGY
DTXSID9074220  74338-231 23,5 6-Tetrachlorobipt 2,3", 5" 6-Tetrachloro-1,1 C12HGCI4 289.92236  291.98001 CIC1=CC({=CC(Cl}=C1)C1=C(CI)C=CC=C1CI HDULUCZR
DTX5ID9074199  68194-11-6 2,345 6-Pentachlorob 2.3 4" 5 6-Pentachloro-- C12HACIA 323.88339 326.42001 CIC1=CC=Ci{C=C1)C1=C(Cl)C(Cl}=CC(Cl}=C1CI ZDDZPDTV
DTXSID9074197  66194-08-1 2,234 6,6-Hexachlon 2,2',3.4°,6,6Hexachlor¢ C12H4CI6 357.64442  360.85999 CIC1=CC(Cl)=C(C(Cl)}=C1)C1=C(CIl)C(Cl}=CC=C1CI RPPMJBZN
DTXSID9074195  68194-04-7 2.2 4 6-Tetrachlorobipt 2,2' 4,6 Tetrachloro-1,1 C12HECI4 289.92236  291.98001 CIC1=CC=C(C(CI}=C1)C1=C(CI)C=CC=C1CI WWHNUGR,
DTX5ID9074193  60233-25-2 2.2 34" 6-Pentachlorol 2,2', 3.4 6-Pentachloro- C12H5CI5 323.88339 326.42001 CIC1=CC{Cl)=C({C(Cl)=C1)C1=C{CI)C{Cl}=CC=C1 GOFFZTAP
DTXSID9074191  60145-23-5 22,3445 6 Heptach 2,2, 3.4, 4,5 6 Heptachl C12H3CI7 391.80544 395.31 CIC1=CC{CI}=C(C(Cl}=C1)C1=C(CI)C{CI}=C(CI|C(Cl}=C1 RXRLRYZU
DTXSID9074149  41411-614 2.2.3.4.5,6-Hexachloro 2,2',3.4.5,6-Hexachloro C12H4CI6 357.84442 360.85999 CIC1=C{C=CC=C1)C1=C(CI)C(Cl)=C{Cl)C(CI}=C1CI RUEIBQJFC
DTX3ID9074147  40186-70-7 2.2.3.3 4.5 6Heptach 2,2', 3.3 4.5, 6-Heptachl C12H3CIY 391.80544 395.31 CIC1=CC{CI=C(CIC(=C1)C1=C(CI)C{CI=C(CN)C=C1Cl KJBDZIFS*
DTXSID9074145  39635-331 3,3 4.5,5-Pentachlorot 3,3'.4,5,5-Pentachloro- C12H5CI5 323.88339 326.42001 CIC1=CC{=CC(Cl}=C1)C1=CC(Cl)=C{Cl)C(Cl)}=C1 MEVAY AXIE
DTXSID9074143  38444-76-7 2.3 ,6-Trichlorobiphenyl 2,3",6-Trichlora-1,1-bipt C12H7CI3 255.96133  257.54001 CIC1=CC=CC{=C1)C1=C(CI)C=CC=C1CI VQOFJPFY
DTXSID9074141  38380-05-1 2.2.3.3 4.6-Hexachlon 2,2', 3,3 .4.6-Hexachlorc C12H4CI6 357.84442  360.85999 CIC1=CC=C(CI)C{=C1Cl)C1=C(CNC(Cl)=C{Cl)C=C1 OKBJVIVEF
DTX5ID9073599  65510-454 2,234 4-Pentachlorot 2,2', 3.4 4-Pentachlora- C12H5CI5 323.88339 326.42001 CIC1=CC{Cl)=C{C=C1)C1=C(Cl)C(Cl)=CiCI)C=C1 LACXVZHA,
DTXSIDI0T3541  52744-13-5 2,2 3,3,5.6-Hexachlon 2,2'.3,3".5,6-Hexachlori C12H4CI6 357.84442 360.85999 CICA=CC[{=C(Cl)C(Cl}=C1)C1=C(CI)C(Cl}=CC=C1CI UUTNFLRS
DTX5ID9073410  16606-02-3 2.4 5-Trichlorobiphenyl 2.4' 5-Trichlora-1,1-bipt C12H7CI3 255.96133  257.54001 CIC1=CC=C(C=C1)C1=C(CI)C=CC(CIl)}=C1 VAHKBZSA
DTX5ID80873557 36559-22-5 2.2 3 4 Tetrachloro-1,12,2', 3.4 Tetrachloro-1,1 C12HECI4 289.92236 291.98 CIC1=CC(CI)=C(C=C1)C1=CC=CC(Cl)}=C1Cl ALFHIHDQ:
DTXSID8O74780  61798-70-7 PCBE 131 2,2.3,3 4,6-Hexachlorc C12H4CI6 357.64442 360.85999 CIC1=CC(CI)=C(CI)C({Cl)}=C1C1=CC=CC(Cl}=C1CI WDLTVNWW
DTXSID6074239  74472-51-8 2,3.3.4.6,5 6-Heptachl 2,3,3.4.5.5°,6-Heptachl C12H3CI7 391.80544 395.31 CIC1=CC{=CC(CI}=C1)C1=C({CIC(CI=C(CIC(CI=CACl ZUTDUGMH
DTXSIDB074237 74472494 2.2.34.5,6,6-Heptachl 2,2",3.4,5,6.6-Heptachl C12H3CI7 391.80544 395.31 CIC1=CC=CC{CI}=C1C1=C(CNC(CI)=C({Cl)C{Cl)=C1CI FGDPOTMF
DTXSIDB074235  T4472-47-2 22,3445 6-Heptachl 2,2",3.4.4',5 6-Heptachl C12H3CI7 391.80544 395.31 CIC1=CC{Clj=C(C=C1)C1=C(CI)C({Cl)=C(CI)C{CI}=C1Cl DJEUXBQA
DTXSID8074233

360.85999 CIC1=CC=C(C=C1CI)C1=C(CI)C(CI)=CC(Cl)=C1Cl

ZAGRQXNM




Delivering our Chemistry Data

wEPA

ates
ental Protection

Chemistry Dashboard

Haome: Advanced Search Batch Search Lists

Downloads

Di55Tox |dentifier to PubCham |dentifier Mapping File Posted: 11/14/2016

The D55To to PubChem |dentifiers mapping file is in TXT format and includes the PubChem SID, PubChem CI1D and DSSTox substance identifier (DTXSID).

SID

CID DTXSID

316388891 20404 DTXSID30873143
316388890 10142816 DTXSID70873142
316388889 50742127 DTXSID40873139
316388888 19073841 DTXSID20873137
316388887 11505215 DTXSIDO0873135
316388886 25021861 DTXSID80873133
316388885 2784427 DTXSID60873131
316388884 6731 DTXSIDOO873130
D55 Tox identifiers mapped to CAS Mumbers and Names File Posted: 11/14/2018

The DSSTox |dentifiers file is in Excel format and includes the CAS Number, DSSTox substance identifier (DTXSID) and the Preferred Name.

A
1 casrn

2 |26148-68-5
3 |107-29-9

4 |60-35-5

5 |103-90-2

6 |968-81-0

7 |18523-69-8
8 |75-05-8

9 |127-06-0
10 |65734-38-5

DTXSID7020001
DTXSID2020004
DTXSID7020005
DTXSID2020006
DTXSID7020007
DTXSIDZ020008
DTXSID7020009
DTXSIDGE020010
DTXSIDG020012

About

nce_id  preferred_name
A-alpha-C
Acetaldehyde mdme
Acetamide
Acetaminophen
Acetohexamide
Acetone[4-(5-nitro-2-furyl)-2-thiazohy] hydrazone
Acetonitrile
Acetoxime
W'-Acetyl-4-(hydroxymethyl) phenyihy g ne

Contact Privacy wss o ACToR R asaaDSSTox Accessibility Help =

United States

Erreircnmientsl Protection

Agancy

e Various types of data at FTP download site:
ftp://newftp.epa.qov/ COMPTOX/Sustainable Chemistry

Data/Chemistry Dashboard
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ftp://newftp.epa.gov/COMPTOX/Sustainable_Chemistry_Data/Chemistry_Dashboard

Open Data Reuse on I0S

CompTox
Mobile

More by Kirill Blinov

NME.

MR,

View in Mac App Store »

Description

Kirill Blinov Web Site »

screenshots

Carrior ¥

CompTox Mobile Support »
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M
N N
N
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ik

United States
Erreircnmientsl Protection

Agency
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Computational Infrastructure

Conceptual Infrastructure

2016-11-17
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Agancy

~th030 (hg)
= Mercury
% h030-p (hg-p)

~th038 (5¢)
= |Scandium
&~ th038p (sc-p)

]
<"~ th028 (al) -~ th034 (ar) ~th039 (sr)
_&JAluminum —f= ]Jﬁ\rgon % | Strontium
=¥ th028-p (al-p) 77 th034-p (ar-p) - th039p (sr-p)
< th028 (ni) -~ thD35 (ne)
—E.J Nickel —= ]J Mean
=@ th029-p (ni-p) % thD35-p (ne-p)
<~ th031 (zn) -~ th036 (kr)
[‘_i.JZinc — ]]Krypton
%@ th031-p (zn-p) w7 th036-p (kr-p)

0] | | J
Wiites & Wittes &
Reads Re:ﬁs Reads Rnégas
Reads
.~ Load Balancer  — cd
% |1h037 (Rn) _ o
%~ Radon ra < o I
T i :HJ Master Replication \"-f
e th32 (fe) imon 1 12043 (eu) = ) Master
v e th'|[132—|3 thdz'fggd) Lropilm . [J tho46 (dy)
S S ron o i
k < & ] pp| | Gadolinum 0 \§ Minion1 D oProstm
Minion 1 3 Minion 3 TOREe .@_J.'J th047 (ha) @
40 (sn)  uinion2  tho42(sm) | %e elastic | Minion 2 Holmium
Tin tho4l (sb) ~ Samarium thD45 (th)
Antimany Terbium



We’re not done yet...

Fate & Transport
o ADME

Toxicity Predictions

Structure-alerts
Biological
activities - 7~ 7 N
g_lcgﬁ ToxCast ./_,/ Chemicals Jﬂ
— : Tox21l [ (8
.,—-""! /
= ta—J 5 ToxRef
o_R:’I = : *-J- = I"‘._‘,w" COSMOS
~— 53 = HTS n V|tro i |
ories Product Use ""; :
~_ " & Exposure .




Real time predictions

Home:

Advanced Search

Batch Search Lists

United States
Erreircnmientsl Protection
Agancy

synonym, CAS num

H3C

O

100% v L5
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Br

PT

About'Disclaimer

Contact

Privacy

a==ACToR

Select properties to predict

TEST. 6D

OPERA

4 Toxicity + —

¥ Fathead minnow LC50 (96 hr) 0

o

d

=

L4

=

-

td

=

=

Ld

o

=]

= D55 Ty

Daphnia magna LC50 (48 hr) €
T. pyriformis 1GC50 (48 hr)

Oral rat LD50

Bioaccumulation factor

Estrogen Receptor RBA

PHYS_CHEM -+ —

Mormal boiling point
Vapor pressure at 25°C
Melting point

Flash point

Censity

Surface tension at 25°C

Aczessibility

EPI Suite

‘4 ACTIVITY + —

¥ Developmental Toxicity
* Mutagenicity

¥l Estrogen Receptor Binding

Calculate

Help Deowmloads



When you

veoLNs $#0

O
G

o = 0O T

PT

have a structure editor...

Select properties to predict

TEST.EQ OPERA | Search

Exact
Substructure

® Similarity

Maolecular Formula

Molecular Weight

Min similarity: 0.85

Max similarity: 1.0

Similarity-type: tanimoto

tanimoto

Include elements

Exclude elements

Erreircnmientsl Protection

l E E 4



Structure, Substructure, Similarity
Searchin O e T e

SearCh I"ESUHI m Show [ Isotopically Labeled [ Charged (or salts) 1) Mixtures Sort Similarity #

1 1 E-J.94 0.94 0.92 0.92 0.89 0.89 0.87 0.87 0.85

0.85 0.83 0.83 0.83 0.83 0.83 0.83 0.8 0.79 0.79 0.79
0.77 0.77 0.75 0.75 W 0.73 0.72 0.7 0.67 7 0.67 0.66 0.65
0.63 0.62 0.6 0.6 0.6 0.59 0.57 0.57 0.52

Elements per page 50 = € | % - » m



Existing dashboards functionality to be added

to the “CompTox Dashboard”

Open Application Programming Interface and
web services

Integration to other agency databases

NEXT Release 15t week of March — Society of
Toxicology and ACS Spring Meetings
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