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EPA’'s National Center for Computational Toxicology is developing automated workflows for
curating large databases within the DSSTox project, and providing accurate linkages of data to
chemical structures, exposure and hazard information. The data are made available via the EPA’s
CompTox Chemistry Dashboard (https://comptox.epa.gov/dashboard), a publicly accessible
website providing access to data for ~760,000 chemical substances, the majority of these
represented as chemical structures. The web application delivers a wide array of computed and
measured physicochemical properties, in vitro high-throughput screening data and in vivo toxicity
data, as well as integrated chemical linkages to a growing list of literature, toxicology, and
analytical chemistry websites. In addition, several specific search types are in development to
directly support the mass spectrometry non-targeted screening community, enabling cohesive
workflows to support data generation for the detection and assessment of environmental
exposures to chemicals contained within DSSTox. The application provides access to segregated
lists of chemicals that are of specific interest to relevant stakeholders, including, for example,
scientists interested in Per- & Polyfluoroalkyl Substances (PFAS). Added lists include those
sourced from the European Union as well as developed in-house and now containing thousands
of chemicals. A procured testing library of hundreds of PFAS chemicals annotated into chemical
categories has been integrated into the dashboard with a number of resulting benefits: a
searchable database of chemical properties, with hazard and exposure predictions, and links to
the open literature. This presentation will provide an overview of the dashboard, the developing
library of PFAS chemicals and associated categorization, and new physicochemical property and
environmental fate and transport QSAR prediction models developed for these chemicals. The
application of the dashboard to support mass spectrometry non-targeted analysis studies for the
identification of PFAS chemicals will also be reviewed.



https://comptox.epa.gov/dashboard

EPA activities around PFAS chemicals

https://www.epa.gov/pfas
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CONTACT US

Per- and Polyfluoroalkyl Substances (PFAS) sure () (¥) ()

What are PFAS?

PFAS is a category of man-made chemicals that are found in

everyday items including food packaging, nonstick products, and

stain repellent fabrics.

people are exposed and

, what they are, how

S T S

Basic
Information

® What are PFAS?
® Why are PFAS important?
® How people are exposed?

EPA Actions to
Address PFAS

® FPA actions

® MNational leadership summit and

engagement

-

"The National Leadership
Summit on PFAS provided
an unprecedented
opportunity for stakeholders
to share vital information
and best practices regarding
PFAS" -

Former Administrator Pruitt

o Community Events

* Infographic

Tools and
Resources

® FPA data and tools
® State information
® Site-specific resources




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

Researching computational approaches to
quickly evaluate the safety of chemicals for
potential risk.

Outputs: a lot of data, models, algorithms and
software applications

How can these efforts support research into
PFAS chemicals?



The CompTox Dashboard

 Apublicly accessible website delivering access:

~762,000 chemicals with related property data

Experimental and predicted physicochemical property data
Experimental Human and Ecological hazard data

Integration to “biological assay data” for 1000s of chemicals
Information regarding consumer products containing chemicals
Links to other agency websites and public data resources
“Literature” searches for chemicals using public resources
“Batch searching” for thousands of chemicals

Real time prediction of physchem and toxicity endpoints

Over 5,000 of the chemicals are classed as PFAS Chemicals
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CompTox Dashboard

https://comptox.epa.gov/dashboard
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Home Advanced Search Baich Search Lists +  Prediclions Downloads

762 Thousand Chemicals

Product/Uze Categoriezs = Assay/Gene

PFOS

Identifier substring search

See what people are saying, read the dashboard comments!
Cite the Dashboard Publication click here

Latest News

Read more news

Article "Suspect screening and non-targeted analysis of drinking water using point-of-use filters" uses the Dashboard
March Tth, 2018 at 8:59:16 AM

Arecent article published by Newton et al in the National Exposure Research Laboratory focuses on Suspect screening and non-targeted analysis of drinking water using point-of-use filters. The
utility of the dashboard to help in the process of identifying chemicals is highlighted.
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United States

ompTox Dashboard
https://comptox.epa.gov/dashboard Sl

2 ) United States
7 Environmental Protection  Home Advanced Search Batch Search Lisis ¥  Prediclions  Downloads

762 Thousand Chemicals

A

Perflucrinated compounds -
DTXSID4031855
Perflucro alkanes (linear)
DTXSID30834334
Perfluoro compounds, C5-18
DTXSID5025055
Perflucro diacyl amides
W A DTXSID10893889
Perfluoro dimethylethylpentane
4 >
Perflucro iso n:p acrylates
"y DTXSIDGE0E9IEIT
. Perfluoro tert-butylcyclohexane
s DTXSID70233568
Perfluoro-(2 5, &-trimethyl-3.6_ 9-trioxadedecanocic)acid
DTXSI070276659
Perfluoro-{C6-18)-alkylphosphonic acid (Fluowet® PL 80, 80% agueous solufion)
DTXS0 881314
-



1 of ~762,000 Chemical Pages

d States
mental Protecti Home Advanced Search Batch Search Lisiks Predictions  Downloads

United States
Erreircnmientsl Protection
Agancy

—

PFASEUOECD Perfluorooctanesulfonic acid

PFAS Listed in OECD Global ,1 T63_23_1 | DTXSID3031 864

Database Searched by DSSTox Substance Id.
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Wikipedia

Perflucrooctanesulfonic acid [conjugste base perfluorooctanesulfonate) (PFOS) is an anthropogenic fluorosurfactant and global poflutant. PFOS was the
key ingredient in Scotchgard, 3 fabric protector made by 3M, and numerous stain rapeliants. it was added to Annex B of the Stockholm Convention on
Persistent Crganic Pollutants in May 2008. PFOS can be synthesized in industrial production or rasult from the degradation of precursors. PFOS levels that

have been detected in wildiife

Read more
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Executive Summary

Database

DETAILS
EXECUTIVE SUMMARY

FPROPERTIES

ENV. FATE-TRANSPORT

HAZARD

» EXPOSURE
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» LITERATURE
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PFASEUOECD
PFAS Listed in OECD Global

Reproductive Toxicology
@ 13 Reproductive toxicity PODs available £

Chronic Toxicology
@ 15 Chronic toxicity PODs available £

Subchronic Toxicology
@ 1 Subchronic toxicity PODs available £

Developmental Toxicology
@ & Developmental toxicity PODs available &

Acute Toxicology
@ 65 Acute toxicity PODs available &

Subacute Toxicology
&) No subacute toxicity data available

Neurotoxicology
€& No neurotoxicology data available

Endocrine System

@ Endocrine Disruption Potential. Significant Estrogen Receptor activity
seen. Chemical was positive in 5 ER assays (out of 17) and was positive in

2 AR assays (tested in 10) .
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| Property

summary

LogP: Octanol-\Water
MMelting Point

Eoiling Point

Walter Solubility
Vapor Pressure
Flash Poind

Surface Tension
Index of Hefraction
Molar Refractivity
Polarizability

Density

KMolar Volume
Thermal Conductivity
Viscosity

Henry's Law
LogKoa: Octancl-Air

156

Physicochemical properties

Summary

Predicted median =
138

360

1.00e-3

3.43e-7

190

Experimental range
332

153 to 156

200

5.26e-4

Predicted range ¥
2.40 fo 3.64
12510 157

343 to 401
Sd4e-4to 1.31e-3
G.63e-3 to 2.5%e-6
185 o 192

45.0

1.60

6&.2

270

11410 1.20

200

150
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mal/L
mmHg
°C

dyn/cm

cm*3
A3
glem*3
cm*3

MR
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OPERA Predicted Properties

An automated curation procedure for addressing
chemical errors and inconsistencies in public
datasets used in QSAR modelling

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

To cite this article: K. Mansouri, C. M. Grulke, A. M. Richard, R. 5. Judson & A_ J. Williams (2016)

An automate
} Mansouri et ol JCheminform (2078) 10:10

g%‘t?srleés:é’s; https://doi.org/10.1186/513321-018-0263-1 G} Jﬂurnal ﬂf Chemlnfﬂrmatlcs
To link to th
RESEARCH ARTICLE Open Access
. . @l‘.m:—;n!\-‘lark
OPERA models for predicting

physicochemical properties and environmental
fate endpoints

1,23
2.3

Kamel Mansouri , Chrris M. Grulke', Richard S. Judson' and Antony J. Williams'



Detailed OPERA Prediction Reports

Source

Experimental Values
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L1

Calculation Details

PhysPropNCCT

Bisphenol A
804057 | DTXSIDT020182

Predicted Values

ERISUITE
HC O
HICEATM
ACD/Labs Conse | -
ACDILabs
g P_E_B:'EE Mearest Meu;nbors from the Training Set
HiC CHy

OPERA Models: LogP: Octanol-Water

[® Sawve FOF

Model Results Model Performance

Predicted value: 2.35 —

Global applicability domain: 7]

Local applicability domain index: 0.8 @ 3
Confidence level: 0.75 @ @ | @
Weighted KNN model
QMRF

S-fold CV (75%) Training [75%) Test [25%)

Q2 RM3E RZ RMSE RZ RMSE
085 080 088 067 088 07e

H o9 HC C,
HiC
0 OH OH
aH
HC
o
cH, HO
HiC
OH
O '— O
BUTANOIC ACID.2-{4-BIPHENYLYL}->-HYDROX_... Flurbiprofen 2,2-Diphenylpropionic acid -0H-2-{4-BIPHENYLYLJHEXANOIC
Measured: 3.2 Measured: 4.18 Mezsured: 289 Mezsured:
Predicted: 3.45 Predicted: 3.83 Predicted: 2.93 Predicted: 3.58
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Not much data for PFAS - yet

1 Home Advanced Search Batch Search Lists «  Predicions Downloads

[} Model Results Model Performance
OF
Per  predicted value: 2.77 — - wpem
1763 [ [r—
G . | s ae [

—  Gloebal applicability domain: 7]
0-1 range index based on the similarity of the chemical to its 5 nearest

neighbors. More details in QMRF.

Confidence level: 0 44 @ — S _— - i

Predicted logP = 2.77 S
- Experimental logP = 4.67 Weighted KNN model

Local applicability domain index: 0.42 %

QMRF

"\5 Nearest Neighbors from the Training Set

”“’\ o~ A ﬂ & Jl/j . o
Hardly any physmo(;hemlcal or nvironmental fate
: and traniport properQes to build OPERA mdglels
L

CHa
"'U
S-METHOXY-1-METHYL-2-AMINOTETRALINGM,... | | 1-Dodecyl imethyl-1-tetradecylpyridin-1-ium iodide 2-Methyl-1-tatradecylpyridin-1-ium iodide 1-Dodecyl-3,4-dimethylpyridin-1-ium iodide

Measured: 5.31 easured: 1.4 Measured: 247 Measured: 2.27 Measured: 1.75
Predicted: 4.21 Predicted: 1.5 Predicted: 2.65 Predicted: 2.35 Predicted: 1.70



Literature Data Extraction

* Physicochemical property and environmental
fate and transport data has been extracted
from the literature

e OPERA models will be rebuilt with these data
for new predictions

e Data and predictions available Spring 2019
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Hazard Data — Human an SEPA
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s 1 United States
I\'.’ E ronmental Protection Home  Advanced Search Baich Search Lisis w Predictions  Downloads Copy « Submit Comment —
Agency

-
DataT
DETAILS ype
Ecotox Effect Level w
EXECUTIVE SUMMARY & Download -
PRCPERTIES % & Eco
ENV. FATETRANSPORT
Columns ~
More  Priority  Toxval type  Subtype Risk assessment « Value Units  Study type Exposure route - - -
_____ $ s TR TR | class T TR TR TR TS| Speces ¥  Subsource ~  Source~
™ 5 EC10 - growth: acute 26 mg/L growith static sea urchin, J. Environ. Monit. 14(5): 1375-1382 ECOTOX
» EXPOSURE echinoderm
¥ EBICACTIVITY ™ ] EC10 - mortality:acute 32 mag/L martality static mysid J. Environ. Monit. 14{5); 1375-1382 ECOTOX
SIMILAR COMPOUNDS B EC50 - mortality:acute 1417  mgll  mortality renewsal black sandshell Environ. Toxicol. Chem 31(7): 1611-  ECOTOX
1620
GENRA (BETA)
™ [ EC50 - mortality:acute 1581 mg/L mortality renewal lamp-mussel Environ. Toxicol. Chem. 31(7): 1611- ECOTOX
RELATED SUBSTANCES 620
™ 5] EC30 - mortality:acute 6.9 mg/L mortality static mysid J. Environ. Monit. 14({3): 1375-1382 ECOTOX
SYNONYMS
» LITERATURE ™ [ EC50 - mortality:acute 1581 mg/L mortality renewal lamp-mussel Environ. Toxicol. Chem. 31(7): 1611- ECOTOX
1620
LINKS ™ 5 ECS50 - growth:acute 20 mgll  growth static s&a urchin, J. Environ. Monit. 14{5); 1375-1382 ECOTOX
echinoderm
™ B EC50 - mortality:acute 158.1 mg/L maortality renewal black sandshell Environ. Texicol. Chem 31(7): 1611- ECOTOX
1620
-
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Hazard Data from “ToxVal DB”

« ToxVal Database contains following data:
— 30,050 chemicals
— 772,721 toxicity values
—29 sources of data
—21,507 sub-sources
— 4585 journals cited
— 69,833 literature citations
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PFASEUOECD
PFAS Listed in OECD Global
Database

DETAILS

EXECUTIVE SUMMARY

PROPERTIES

EMV. FATETRANSPORT

HAZARD

EXPOSURE

BIOACTIVITY

TOXCAST. SUMMARY

PUBCHEM

TOXCAST: DATA

TOXCAST: MODELS

TOXCAST: MODELS

SIMILAR COMPOUNDS

GEMRA (BETA)

RELATED SUBSTANCES

Bioactivity Data

Perfluorooctanesulfonic acid
1763-23-1 | DTXSID3031864

Searched by DSSTox Substance Id.

Chemical Activity Summary €

e TOXCAST DAT-lﬁl

United States
Erreircnmientsl Protection
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Suomit Cammant —

@ ASSAY DETAILS

doy pajeag

Show All

nuckar receptar

background measunement

dras binding
el oycle

e

Cytaten: limit in ubd (3.13)

e

T T T TITI
0.001

T TTIT . T T T I
10 100

Select a data point in the plot to see
associated details
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Boactivity Data SEPA
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PFASEUOECD Perfluorooctanesulfonic acid
PFAS Listed in OECD Global ,1 T63 23 1 | DTXSID3031 864
Database Searched by DSSTox Substance Id.
DETAILS QC Data ID Grade % Description
EXECUTIVE SUMMARY Too21_400083 Mot determined Analysis in progress.
sROEERTIES Aszzay Selecfion 1 Selected ‘ ‘ A Single Assay Can Have Multiple Charts Number of Charts: 4 E ‘
EMV. FATETRANSFORT ¥ pctive [ Inactive ) ANl
Filter s
HAZARD E
Azzay Set: ER (0 of 18 Selectad) g
} EXFOSURE Aszay Set: AR (1 of 11 Selected)
w BIDACTIVITY ATG_AR_TRANS_up E
TOXCAST: SUMMARY NV NESCAR L] 7
' 1 et
PUBCHEM NVS_NR_haR E
- OT_AR_ARELUC_AG_1440 ™ \
TOXCAST: MODELS
OT_AR_ARSRC1_0480 E
TOXCAST: MODELS
OT_AR_ARSRC1_0960 ] £
SIMILAR COMPOUNDS H
Tox21_AR_BLA_Agonist_ratio E
GEMRA (BETA) i
Tox21_AR_BLA_Antagonist_ratio E
RELATED SUBSTANCES
Tox21 AR LUC MDAKEZ Agonist = e
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What is PFOS Called? SEPA
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¥

Perfluorooctanesulfonic acid

Suzmit Gammen: _

Heptadecafluorcoctane-1-sulfonic acid -

sea | 1-Octamesulfonic acid, 1,1.2,2,3,3.4,4,5,53,6,6,7,7.8,8.8-heptadecafluoro-

DETAILS

PROSERTIES Par Valid
ENV. FATEITRANSPORT v Heptadecaflugrooctanesulfonic acid valid
I 10 Valid
78 A-Detanesulfonic acid, 1,1,2,2,3,3.4,4,5,5.65,7,7.8 8,8-heptadecafluoro- vaiid
Hep Valid
» EXPOSURE ] . i Vi
1-Oetanesulfonic acid, heptadecafluora- -
» BICACTMITY 10 Vel
SIMILAR COMPOUNDS EF Valid

EF 104
GENRA [EETE) hep Valid
hep Valid

RELATED SUBSTANCES

heptadecaflugrooctans-1-sulfonic acid

PF(
m = Other

» LITERATURE 1+, heptadecaflugrooctane-1-sulphonic acid Cier
LINKS 1B Qiher
= BPEOS Other
UNI Other
P | EINECS 217-179-8 Girer

hes Other -

1.1,2.23.3,4.4,5,5,8,67,7 8.8 8-Heptadecafluores-1-ootanssulfonic scid
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Literature Searching - PubMed SEPA

‘Perfluorooctanesulfonic acid
1763-23-1 | DTXSID3031864

Searched by Synonym from Valid Source.

1} Select PubMed starting point query then 2) click on Retrieve. ) Optionally, edit the query before retrieving.

| Hazar v |0 ("1782-23-1" OR. "Perfluorooctanesulfonic asid” OR "perfluarcostane sulfonic acid”)
AMND (MOAEL or MOEL OR LOEL or Rfd OR "reference dose" OR "reference

o ' m
Sedect a Query Tern conceniration” OR "adverse affect lavel"[tiab] OR "cancer slope factor[tiab]) P
'

Fate and Transport
Metabolism/PH/PD

Chemical Properties

Exposure

Mixtures

Male Reproduction

Androgen Disruption

Female Reproduction

GeneTox

Canocer

Clinical Trials

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

Food and Exposure

Water and Exposure

Algae
Disaster f Emergency
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Literature Searching - PubMed

u " '
Perfluorooctanesulfonic acid
1763-23-1 | DTXSID3031864

Searched by Synonym from Valid Source.

1) Select PubMed starfing point query then 2} click on Retrieve. )

Hazard

A8l Retrieve Aricles  [i]

23 of 23 aricles loaded...

To find articles quickly, enter terms to sift abstracts. £

Optionally, edit the query before retrieving.

Agency

{"1753-23-1" OR "Perflucrooctanesulfonic acid” OR "perfluorooctane sulfonic acid”)

AMD (MOAEL or MOEL OR LOEL or Rfd OR "refarence dose” OR "reference

concentration” OR "adverse efect level"tizt] OR "cancer slope factor[tak])

o

Download / Sendto.. ¥ |EEEETLUEL R SR L ST )

FMID Year | Title Authors Joumal Rev | ©
2B525662 | 2018 | Modeling avian exposures to parfluoroalkyl substances in aquatic habitats... | Larson; Conder; Arblaster Chemosphers
28521183 | 2017 | Issues raised by the reference doses for perflucrooctane sulfonate and pe... | Dong; Bahar; Jit Kennedy; Presthy; Mg: Lamb; Liw; ... | Environment international
24048275 | 20132 | Dosimetric anchoring of in vive and in vitro studies for perfluorooctanoate ... | Wambaugh: Setzer, Pitruzzello; Liu; Reff; Kleinstrau... | Towdcological sciences : an official journal of the Soc...
22441602 | 212 | Perfluoncoctane sulfonate increases B-oxidation of palmitic acid in chicke... | Mordén; Westman; Venizelos: Engwall Environmental science and pollution research intem...
21457747 | 2011 | Induction of apoptosis and CYP44A1 expression in Sprague-Dawley rats e | Kim; Jun Kwack; Sik Han; Seok Kang; Hee Kim: Yo... | The Journal of foxicological sciences
21207445 | 2011 | Aguatic predicted no-effect-concentration derivation for perfluorooctane s... | Qi; Wang; Mu; Wang Environmental toxdcology and chemistry
208787008 | 2010 | Distribution of perflucrooctane suffonate and other perflucrochemicals int... | Wang: Fu; Wang; Liang; Pan; Cai; Jiang Environmental science & technology
20702355 | 2010 | Brominated flame retardants and perflucrinated compouwnds in indoar dust... | D'Hollander; Roosens; Covaci; Comelis; Reynders; ... | Chemosphers
18550327 | 2009 | Perfluorcalkyl contaminants in an Arctic marine food web: trophic magnific... | Kelly lkonomou; Blair, Sumdge; Hoover, Grace; Go... | Environmental science & technology
18343326 | 2008 | Chronic effects of perfluorcoctanesulfonate exposure on immunotodcity i... | Dong: Zhang; Zheng; Liu; Jin; He Archives of toeacology
1818 20089 | Gestational and lactational exposure to potassium perflucrooctanesulfona... | Butenhof; Ehresman; Chang: Parker; Stump Reproductive teedcology (Elmsford, MUY}
18110351 | 2008 | Behaviour of damselfly larvae (Enallagma cyathigerum) {Insecta, Cdonata... | Van Gossum; Bois; Snijkers: Meyer, Van Wassenbe... | Environmental pollubion (Barking, Essesx : 1887) 4

United States
Erreircnmientsl Protection
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Literature Searching - PubMed

k Perfluorooctanesulfonic acid
1763-23-1 | DTXSID3031864

Searched by Synonym from Valid Source.

1) Select PubMed starting point query then 2} click on Retrieve. ﬁ
o

Hazard v

To find articles quickly, enter terms to sift abstracts. )

22 0f 23 aricles loaded...

Optionally, edit the query before retrieving.

United States
Erreircnmientsl Protection
Agency

("1T83-23-1" OR "Perfluorooctanesulfonic asd" OR "perfluorooctane sulfonic acid”) AMD

‘adwarse effect level"[tiab) OR "cancer slope factarTtiab])

D RER TR TR Bl i | Download Sifter for Excel [i]

{MOAEL or NOEL OR LOEL or Rid OR "reference dose” OR "reference concentration” OR

Exposune RiD immunotosd
Total PMID Year | Tite Authors Joumnal Rewv
& i} i} 8 28525882 | 2018 | Modeling avian exposures to perfluoraaliyl substan... | Larson; Conder; Arblaster Chemosphens
2 5 1 8 28521182 | 2017 | Issues rassed by the reference doses for perflucroo... | Dong: Bahar: Jit Kennedy; Priestly; Mg: Lamb; Liw: ... | Environment infernational
i} i} i} i} 24043276 | 2013 | Dosimetric anchoring of in vive and in vitro studies f... | Wambaugh: Setzer; Pitruzzello; Liu; Reif, Kleinstreu... | Toocological stiences : an official journal of the Soc...
i} i} i} i} 22441683 | 2012 | Perfluorcoctane sulfonate increases B-oxidation of ... | Nordén; Wesiman; Venizelos; Engwall Environmental science and pollution research intem...
a a a a 21487747 | 2011 | Induction of apoptosis and CYP4A1 expression in 8... | Kim; Jun Kwack; Sik Han; Seok Kang; Hee Kim; Yo... | The Journal of toxicological sciences
a a a i} 21207445 | 2011 | Aguatic predicted no-effect-concentration derivation... | Qi; Wang: Mu; Wang Environmental toxicology and chemistry
a a a a 20878708 | 2010 | Distribution of perflucrooctane sulfonate and other p... | Wang: Fu; Wang; Liang; Pan; Cai; Jiang Environmental science & technology
1 a a 1 20703355 | 2010 | Brominated flame retardants and perfluoninated co... C'Hollander; Roosens; Covaci; Comelis; Reynders; ... | Chemosphere
2 a a = 18550327 | 20048 | Perfluoraalkyl contaminants in an Arctic marine food.... | Kelly; lkonomou; Blair Surridge; Hoowver, Grace; Go._. | Environmental science & technology
3 a 1 4 18343326 | 20048 | Chronic effects of perfluorooctanesuifonate exposur... | Dong: Zhang; Zheng: Liv; Jin: He Archives of toxicology
3 a a 3 18162172 | 20042 | Gestational and lactational exposure to potassium p... | Butenhof; Ehresman; Chang: Parker; Stump Reproductive toxdcology (Elmsford, MY
2 i} i} 2 181103251 | 2008 | Behaviour of damsalfly larvae (Enallagma cyathiger... | WVan Gossum; Bots; Snijkers: Meyer, Van Wassenbe... | Environmental pollution (Barking, Essex : 1887)

Issues raised by the reference doses for perfluorooctane sulfonate and perfluorooctanoic acid.

an 25th May 2016, the U.5. EPA released reference doses [RfDs) for Perfluorooctane Sulfonate (PFOS) and Perfluorooctancic Acid (PFOA) of 20ng/kg/day. which were much mare conservative than previous valuss. These RfDs rely on the
choices of animal point of departure (PoD) and the tmocokinetics (TH) model. Af this stage, considering that the human evidenca = not strong encugh for RfD determination, using animal data may be appropriate but with more uncertaintes. In
this article, the uncertainties concerning RfDs from the choices of PolD and TH models are addressed. Firstly, the candidate PoDs should include more critical endpoints (such as immunetesicity ), which may lead to lower RiDs. Secondly, the
reliability of the adopted three-compartment T madel is compromised: the parameters are not non-biologicaly plausibée; and this T model was applied to simulate gestation and |aciation exposures, whike the two EXposUre scenarios wers not
actually included in the model structure.
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Generalized Read-Across (GenRA) SEPA
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P —— EX 5 X BRI

PFASEUOECD Perfluorooctanesulfonic acid
PFAS Listed in QECD Global 1?63-23-1 | DTXS|D3031864

Database
Searched by DSSTox Substance Id.

DETAILS

e — Step One: Analog Identification and Evaluation

ENV. FATEITRANSFORT Neighbors by:| Chem: Morgan Fgrprts ¥ | Filterby: | invivodata v |

HAZARD

PROSK

» EXPOSURE %

Sulfluramd
b BICACTITY 2 ‘
SIMILAR COMPOUNDS Adrycars
\ / PRESK
GENRA (BETA)

ELATED SUBSTANCES J—
RELATED SUBSTAMCES ——
PFOS
SYNONYMS Tesrakis{nydrony.
\ PFOW, ammon
» LITERATURE
44 T
LINKS t
Bisiinchlaromet... T
FFHEA
—p
!
#ofAnalogs | 10 Sulfuryt flucrce Sodium perflucr. m
-
‘ L3

Select and Review Analogs

22



Generalized Read-Across (GenRA)

United States
Erreircnmientsl Protection
Agancy

tion Home  Advanced Search  Batch Search  Lists +  Predicfions  Downdoads. Submit Comment

PFASEUOECD
PFAS Listed in QECD Global
Database

DETAILS
EXECUTIVE SUMMARY

PROPERTIES

ENV.

FATETRANSFORT

HAZARD

» EXPOSURE

b BICACTIMITY
SIMILAR COMPOUNDS
RELATED SUBSTAMCES
SYNONYMS

» LITERATURE

LINKS

Perfluorooctanesulfonic acid
1763-23-1 | DTXSID3031864

Searched by DSSTox Substance Id.

Step Two: Data Gap Analysis & Generate Data Matrix

Neighbors by: | Chem: Morgan Fgrprts v | Filterby:  invivodata v @ Summary Data Gap Analysis 1] Group: ToxRef ¥ By:  Tox Fingerprint ¥ (1]
PROSK o
Sulturamid BEOS 31
‘ / — H EH B Bl
Mdooytarn Suffluramid 200
Y P H EH B Bl
— H B BH BEbE
E— t PFOA, ammonium salt 18 CHR-Bile duct
—— IR
PROE %A 2 FuE
\ FFOA, ammori Sodium perfluorohexano.. . . ..
b / \ | =l H B BN
| Bis(trichloromethyljsulfone O . . ..
Bis{inchiaromet... T
PFHxA Tetrakis(hydroxymethyl)... 25 . . ..
=
H N BN

Sulfuryl flucride -
Sodium perfluc.

#of Analogs | 10

Select and Review Analogs | Review Available Data | Fingerprint indicating available data
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Generalized Read-Across (GenRA)

United States
Erreircnmientsl Protection

Agancy
Run Read-Across GenRA ¥ Min+:| 0 v Min-z| 0 v Filter: Similarity Weight: Download: | Filetype ¥ 1]
1.00 G 0.53 044 035 035 032 031 015+ 013 012 0.12

7]

CHA:Azdominzl Caviy

LeR-Adrenal Glang

CHR:Auditory Startie Re..

054
CHRBle dust ]

]
3
o
o
B B
g
i
w
i
g L
o= n
Foo

Red : Toxicity effects.
Blue: No Toxicity effects
Grey : Absence of data
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Are there Similar Compounds?

DETAILS

EXECUTIVE SUMMARY

PROPERTIES

ETRANSPORT

1AZARD

Home Advanced Search Baich Search  Lists +

Perfluorooctanesulfonic acid

Pradictions.

1763-23-1 | DTXSID3031864

Searched by Synonym from Valid Source.

Download / Send  ~

Sartby: TOXCAST -

¥

NRA (BETA]

ED SUBSTANCES

SYNONYMS

LITERATURE

NKS

TOXCAST: BAETE

DTXE0: DTASIDS0EI52
CASRM: 40065254
TOXCAST- O

&

DTHE!
CASRH: 249

TOMCAST: &

TORCAST: O

s

Searched with a similarity threshold of 0.8

CASRHN: 3871

TOXCAST: 20E1

DT
CASRN: NOCAS
TOXCAST:- 0

O DTASI0N

832 chemicals

CASRN: 148

TOXCAST: O

Filter by:

TOXCAST-O

DTXSID0

102081-82-5

).“.-.:

Hide

United States
nmental Protection

Ereeircs

Agency

Zelect 3
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Relationships in the data

<EPA

DETAILS

EXECUTIVE SUMMARY

PROFERTIES

ENV. FA RAMNSFORT

HAZARD

» EXPOSURE

» BIOACTMITY
SIMILAR COMPOUNDS
GENRA (BETA)
SYNONYMS.

» LITERATURE

LINKS

Advanced Search  Batch Search  Lists

Perfluorooctanesulfonic acid
1763-23-1 | DTXSID3031864

Searched by Synonym from Valid Source.

Download / Send ~

sort by: Relationship ~ i

hemica Markush Parent

F 0
r ]
o I F —0OH
' ' Il
F o}
Perflucroalkyl

DTXEID: DTXEID
CAZRM: NOCAS

DTXSID: DTXSID3031854
CASRN: 1763-23-1

Salt Form

Salt Form

Ammaonium perfle
DTXEID: OTXEIDS
CASRM

12 chemicals

Predecasser: Component

3 related chemical
structures with this
substance

1-Octane sulfi

Sak Form

Tetraethylammonium perfiu
DTXSID: DTASIDS068128

CASRN: 55

-42-3

United States
Erreircnmientsl Protection
Agancy

E_

show nfo: [CIEELNE - | Sekctal
Filter by:| Mame or CASRN Hide -
Pradeczssar: Comp T Compaonent T

3 related chemical
structures with this
substance

d, 1.1 3.445... Peril e
DTXSID: DTXSID20102992
CASRN: 45208-00-8

DTXSID: DTXSID40380545

Lithium perflusrooctanesulfonats Sodium perfiso
DTXSID: DTXSID2032421 DTXSID: DTXSIDS0635452
CASRN: 20457-72-3 CASRN: 2021-47-0
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/ salt forms of PFOS (and the ion)

Component

Perfluorooctanesulfonate
DTXSI0: OTXS1D20108882
CASRM: 45285-80-8

Salt Farm

Lithium perflucrooctanesulfonate
DTXSID: DTXSID2032421
CASRM: Z8457-T2-5

Salt Form

Patassium perfluorcoctanesulfonate
OTXSID: DTXSIDE0ETT06
CAZRM: 27T25-28-3

Salt Form

Sodium perfluorooctanesulfonate
DTXSID: DTXSIDG0535452
CASRAM: 4021-47-0

Salt Form

Ammonium perfluoropctanesulfonate
DTASID: OTXSID9087435
CASREM: 20081-56-8

Salt Form

Magnesium bis(heptadecaflucroociane. ..

DTAEID: DTXSID20821314
CASRM: 81035-T1-4

United States
Erreircnmientsl Protection
Agancy

Salt Form

Tetraethylammonivm perflucroccianesu. ..
OTXSID: DTASIDA0GE1 28
CASRM: 58773-42-2

Salt Form

Tetrabutylammonium perflucroccianesu...
DTAXSI0: DTXESID40554985
CASRM: 111873-33-7
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Using data relationships

* \We have purposely built relationships in the
data. Specifically, “MS-Ready mappings”

A) Molecular lon

O CH

/

3

N
0—/_ \CH3

+H*

m/z~ 256.1702

—>

B) MS-Ready Form

\ 7/ ..
alas

monoisotopic mass= 255.1623
Ci7H,;:NO
DTXCID802949

C) Mappings from MS-Ready

— O VAR

Diphenhydramine
C,,H,,NO | 255.1623
DTXSID4022949

HCI

Diphenhydramine
hydrochloride
C,,H,,CINO | 291.1390
DTXSID4020537

3
3

i

Diphenhydramine citrate

C,3H,oNO; | 447.1893
DTXSID80237211

H, M
(\N/E 1

Diphenhydramine salicylate
C,,H,7NO, | 393.1940
DTXSID10225883




Advanced Search

Supporting Target/Non-Target

Mass Searche

+ Min/Max Select Adduct:  Neutral

Molecular Formula Searche

CE8HF17035

Generate Molecular Formula(e) e

+ Min/Max

Advanced Search@
+ Error Da Da | ppm
MS Ready Formula )
® Exact Formula €
+ Error Da | ppm

Search Q,

Search Q,

Search Q,
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2 Chemicals match the formula SEPA

Erreircnmientsl Protection

Agency
Search Results
Searched by Exact Molecular Formula: CBHF17035
2 of 2 chemicals visible
Download / Send ~ Show info: Data Picker v Select all =

4

Multicomponent Chemicals

Sortby: DTXSID ~ iy Filter by: Name or CAS

Perfluoroactanesulfonic acid Heptadecafluorooctane-2-sulfonic acid
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Advanced Search

Supporting Target/Non-Target
Advanced Search@

Mass Searche

+ Min/Max Select Adduct: | Meutral r

Da + Error Da Da | ppm Search Q

Molecular Formula Searche

| CBHF17035 * MS Ready Formula €) Search Q
Exact Formula €)

Generate Molecular Formula(e) @

+ Min/Max

Da + Error Da | ppm Search Q
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22 Chemicals match the formula

% Search Results

Searched by MS Ready Formula: CEBHF17035.

Download / Send

-

Sortby: DTXSID ~ it

Piperidinium perfiu:
DTXSID: DTXSID00T2352
CASRN: T1483-T4-5

TOXCAST:0

M-Decyl-M N-dimethyl-1-decanaminium
DOTASID: DTASID00EE2054
CASRM: 251000-15-8
TOXCAST: 0

Hepts

scafiuc ne-1-H)

DTXSID: OTXSID003927

CASRN: NOCAS_302720
TOXCAST: 0

[}
J_ll'}i-

DTXEID: DTXSID30I 1864
CASRN: 1753-23-1
TOXCAST: 178/369

roIsaoctanes. ..
DTXSI0: DTXSID30881127

CAZRM: 03804-T3-6
TOXCAST O

Heptadecsflucrooctans-2-sulfonic acid
DTXSID: OTXSI030895921
CASRN: 927670-12-0
TOXCAST: 0

F O
rlall

Diphenyli2,4.5-timethylphenylis

OTXSID: DTXSID0089337.
CASRN: 252341000
TOXCAST:0

OTXSID: DTXSID40534895

CASRM: 11187
TOXCAST:0

Filter by:| Marm

Lithium perflusracctanssulfenate
DOTXSID: DTXSID2032421
CASRMN: 20457-T2-5

TOXCAST: 87118

m perflusrocctanesulfonats
DTXSID: DTXSIDE0G25452
CASRMN: 4021-47-0

TOXCAST: 0

United States

Erreircnmientsl Protection

Agency

Select all

RN Hide

Bis{2-hydrogyethyljammaonium perfluor...
DTXSID: DTXSID2072049
CASRM: TO225-14-3
TOXCAST: 0

Tetraethylammaonium perflucrooctanesu..
DTXSID: DTXSIDS058128
CASRM: G6TT3-42-3
TOXCAST: 0
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22 Chemicals match the formula

nvironmental Protection Home Advanced Search Batch Search Lisis +  Prediclions  Downloads

e EPkAgniied States
\’ Agency

Download / Send -

Sortby: Sources | lll

Structure

https://epa.gov

DTXSID

DTXSID3031864
ToxCast™

DTXSID3037T06
ToxCast™

DTX3ID2032421
ToxCast™

DTXSID5069128

Search Results
Searched by MS Ready Formula: CBHF17035.

22 chemicals

Filter by: Name Hide

Preferred Name CASRN QC Levy CPDat Count
Perfluorooctanesulfonic acid 1763-23-1 Level 1 10
Potassium perflucrooctanesulfonate 2795-39-3 Lewel 1 18
Lithium perflucrooctanesulfonate 29457-712-5 Level 1 14
Tetraethylammonium perflucrooctanesulfonate 56773423 Lewvel 2 13

Number of Scurces

fiti}

51

36
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PubChem Data Sources PubMed Ref. Counts

63 1124
59 0
a2 0
42 0

United States

Erreircnmientsl Protection

Agency

Select all HH

Monoisotopic Mass

499 937454

537.893375

503945672

629089243
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Suspect Screening and Non-Targeted

Analysis Workflow

Suspect Screening

Raw Samples

Non-Targeted Analysis

v

Extracted Samples

v

Raw Features

v

“Molecular Features”

v

DSSTox Chemical Database

Processed Features

Color Key

v

Prioritized Features

v

Predicted Formulas

v

Red = Analytical Chemistry

Blue = Data Processing & Analysis
Purple = Mathematical & QSPR Modeling

Green = Informatics & Web Services

Candidate Structures

v

v

Sorted Structures

Matched Formulas

v

Mapped Structures

v

Prioritized Structures
(using ToxPi)

v

Predicted Retention Times

v

Predicted Mass Spectra

v

Predicted/Observed Functional Use

v

v

Confirmed Structures
(using ToxCast standards)

Predicted/Observed Media Occurrence

v

v

Methodological Concordance

Predicted Concentrations

v

Top Candidate Structure(s)

Content from J. Sobus, US-EPA-NERL

rrvironmental Protection

o AAAAETTEEERRRRTA




How to search 1000s of formulae?
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Batch Searches SEPA

Erreircnmientsl Protection
Agancy

Batch Search@

Step 1 Step 2 Step 3 L\s Step 4 Step & Step 6

O [ —— ————————
Step Three: Select Download Data or Display Chemicals

Please enter one identifier per line

Select Input Type(s) Enter Identifiers to Search (searches should be limited to =5000 identifiers)
#| |dentifiers 2795-39-3 -
Chemical Name €) igiigzg
¥/ CASRN €@ 45298-00-6
InChlKey ﬂ 29081-55-9
DSSTox Substance D € ;gfg:;jﬁsa
InChiKey Skeleton € 71463746
MS-Ready Formulaie) ﬁ 4021-47-0
Exact Formula(e) €

Monoisotopic Mass

@ Display All Chemicals =+ Download Chemical Data
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Batch Searches

United States
Erreircnmientsl Protection
Agancy

S TeL L AT T T Tat,

Chemical ldentifiers
< DTXSID €@
¥ Chemical Name €}
CAS-RN @
InChikey €
IUPAC Name €)

Structures
Mol File €)
SMILES €)
InChl String €9
#| MS-Ready SMILES €)
QSAR-Ready SMILES €

Intrinsic And Predicted Properties
#| Molecular Formula €
Average Mass €)
Monoisotopic Mass €)
#| TEST Model Predictions €
#| OPERA Model Predictions €}

il = =ty

Presence in Lists:
ICCVAM test method evaluation report: in vitro ocular toxicity test methods
40CFR355
Alist of all PEDEs (Polybrominated diphenyl ethers)
Alist of all PCBs (Polychlorinated biphenyls)
A list of polycyclic aromatic hydrocarbons
#| Acute exposure guideline levels
Algal Toxins
Androgen Receptor Chemicals
APCRA Chemicals for Prospective Analysis
APCRA Chemicals for Retrospective Analysis
APCRA Chemicals for Retrospective Analysis_App_List_448_Chemicals
#| ATSDR Minimal Risk Levels (MRLs) for Hazardous Substances
ATSDR Toxic Substances Portal Chemical List
Bisphenol Compounds
| California Office of Environmental Health Hazard Assessment
Chemicals with interesting names
CMAP
DNT Screening Library
| Drinking Water Suspects, KWR Water, Netherlands
EDSP Universe
EFA Chemicals associated with hydraulic fracturing

EFA Consumer Products Suspect Screening Results

- - e
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Surfacing Lists of Chemicals

o Specific subsets of chemicals, “lists”, can
be displayed on the dashboard

 If there are chemicals that map together

then these link to existing:
— Property data

— Hazard data

— EXxposure data

— In vitro bioassay data

— Documents and Literature

38



Batch Searches to Support

MS-Analysis

Mass Searche

+ Min/Max M A
las Da i E Da | ppm
Molecular Formula Search @
ecular Formula ® M$ Ready Formula €)
Exact Formula €)
Generate Molecular Formula(e) e
- WiniMax Step One Step Two

W

United States

Agency

MS-Ready
Structures
Underpin
Analysis

Step Four Step Five Step Six

Da

Default Options: C[1-50] H[0-100] O[0-20] N[0-

Please enter one identifier per line
Include Halogens: L) F[0-20] CI[0-20] Br[0-20]

Select Input Type(s)
Options = o
o
i i)
0
¥ MS-Ready Formula(e) €)
[1)

Display All Chemicals Download Chemical Data

Step Five: Choose Data Fields to Download

Enter Identifiers to Search (searches should be limited to <1000 identifiers)

C14H22N203
C10H12MN20
C14H13N403
C12HIINT
CEHINOD2Z

Erreircnmientsl Protection



Environmental Protection

e EPA United States
\’ Agency

Chemistry Dashboard

A List of Lists of Chemicals

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

United States
Erreircnmientsl Protection

Advanced Search Batch Search Lists Predictions Downloads

Select List
N

»  Number of
List Name Chemicals List Description
40CFR355 354 Extremely Hazardous Substance List and Threshold Planning Quantities; Emergency Planning and Release Notification Requirements;
Final Rule. (52 FR 13378)
Algal Toxins 54 A set of algal toxins of interest
Androgen Receptor Chemicals 1o The list of chemicals used to identify references with in vitro AR binding . From Kleinstrauer et al
hitp:/ipubs.acs.org/doifabs/10.1021/acs.chemrestox.6b00347
ATSDR Toxic Substances Portal Chemical 200 The Agency for Toxic Substances and Disease Registry (ATSDR)is a federal public health agency of the U.5. Department of Health and
List Human Services.
Bisphenol Compounds 52 This list represents a collection of Bisphenol Compounds
California Office of Environmental Health 972 The OEHHA Chemical Database is a compilation of health hazard information including reference exposure levels, California public health
Hazard Assessment goals, child-specific reference doses, Propos. 65 safe harbor numbers, seil-screening levels, and fish advisories
Chemicals with interesting names 17 This is a list of chemicals with interesting and fun names
EPA Integrated Risk Information System 510 EPA's IRIS Program identifies and characterizes the health hazards of chemicals found in the environment. Each IRIS assessment can
(IRIS) cover a chemical, a group of related chemicals, or a complex mixture.
EPAHFR - EPA Chemicals associated with 1640 EPAHFR lists chemicals associated with hydraulic fracturing from 2005-20013, as reported in EPA's Hydraulic Fracturing Drinking Water
hydraulic fracturing Assessment Final Report (Dec 2016)
EU Cosmetic Ingredients Inventory 2878 EUCOSMETICS contains the Combined Inventory of Ingredients Employed in Cosmetic Products (2000, SCCNFP/0389/00 Final) and
(Combined 2000/2008) Revised Inventory (2006, Decision 2006/257/EC), prepared for NORMAN by P. von der Ohe (UBA) and R. Aalizadeh (Uni. Athens).
EU Toxrisk Dataset 230 Compounds of interest to the EU-ToxRisk Case Studies.
French Menitoring List 171 FREMNCHLIST contains substances for prospective monitoring activities in France, developed in cooperation with the NORMAN Network

Working Group 1 on Prioritization. Provided by Valeria Dulio, INERIS, France. Further details on the website.




11 PFAS Lists

http://comptox-prod.epa.gov/dashboard/chemical_lis Moy

nmental Prot:

Home Advanced Search Babch Search Lists v

Predicions  Downloads

United States
Erreircnmientsl Protection

Show 10 ¥  entries

Select List

Download

Search: | pfas|

" Number of
List Acronym List Mame Last Updated Chemicals List Description

EPAPFASTEET EPAPFRAS 75 Test Samples (S=t 1) 2013-08-28 T4 PFAS Bzt coresponds to 75 samples (Set 1) submitted for initial testing screens conductad by EPA
researchers in collaboration with rasearchers at the Natonal Taxicology Program.

EPAPFASCAT Registered D55Tox “category substances” 2013-08-29 B4 Lizt of registered DSETox “category substances” representing PRAS categores crestad using Chemdxon's

nting Per- and Polyfluoroalkyl Substances Markush structure-based query reprasentations.
categories
EPAPFASINGOL PFAS in EPA's Chemical Inventory Inscluble in 2013-06-22 43 PFAS chemicals included in EPA's expanded ToxCast chemical inventory found to be insoluble in DMSQ
DMSD above SmiM.

EPAPFASIMNY PFAS in EPA's ToxCast Chemical Inventory 2013-06-22 420 PFAE chemicals included in EPA's expanded ToxCast chemical inventory and available for testing.

EFAFFASRL EFA PFAS Cross-Agency Research List 2018-07-27 194 EPAPFASRL is a manually curated listing of mainly straight-chain and branched PFAS (Per- & Paly-
fluorinated alkyl substances) compiled from various intemal, Ferature and public sources by EFA researchers
=nd program office representsfives.

PFASEPA PFAS_EPA List of Perflucrinated alkyl substances 2017-11-03 180 PFAS_EPA (Perfiuorinated alkyl substances) is a manually curated listing of mainly siraight-chain and
branched PFAS substances

PFASEUCECD PFAS Listed in D Gilobal Database 2018-07-26 OECD released a New Comprehensive Global Database of Per- and Polyfluoroalkyl Substances,
(PFASs)listing apprasamiately 4700 new PFAS

PFASGRACE PFASforGrace 2017-02-16 35 Alist of pofyfluorinated chemicals of inferest to Grace Patlewicz

PFASKEMI PFAS List from the Swedish Chemicals Agency 2017-02-08 2387 Perflucrinated substances from a Swedish Chemicals Agency (KEMI) Report on the occumence and use of

(KEMI} Report highly flucrinated substances.
PFASMASTER PFAS Master List of PFAS Substances 2013-07-26 5061 PFASMASTER i= a consolidated list of PFAS substances spanning and bounded by the below lists of curment

Showing 1 to 10 of 11 enfries (filtered from 86 total entries)

interest to researchers and regulstors worldwide.

[ v
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The OECD List of PFAS

http://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/

S

BETTER POL

HOME

=

The OEQGD releases a new list of PFASs

The OECD releases a new list of Per- and Polyfluoroalkyl Substances (PFASS) based
on a comprehensive analysis of information available in the public domain. In total,
4730 PFAS-related CAS numbers have been identified and categorised in this study,
including several new groups of PFASs that fulfil the common definition of PFASs (i.e.
they contain at least one perfluoroalkyl moiety) but have not yet been commonly
regarded as PFASs.

This work has been conducted under the OECD/UN Environment Global PFC Group
in support of the Strategic Approach to International Chemicals Management
(SAICM) and shifting to safer alternatives for PFASS.

The New Comprehensive Global Database of Per- and Polyfluoroalkyl Substances
(PFASs) comes with a methodology report also detailing the major findings with
respect to the total numbers and types of PFASs identified, the limitations, gaps and
challenges identified in the development of the new list, and opportunities for
improving the future understanding of PFASs production, use on the global market,
and presence in the environment, biota, and other matrices.

Enllﬂd States

rrvironmental Protection

Agency

INARS
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United States

The OECD List of PFAS PA

http://www.oecd-.org/chemicalsafety/portal-perfluorinated-chemicals/ Agency

o) United States .
.\‘U’ Environmental Protection Home Advanced Search Batch Search Lists v  Predictions Downloads

Agency

N PFAS Listed in OECD Global Database

Search PFASEUOECD Chemicals Q

Substring search

List Details

Description: OECD released a New Comprehensive Global Database of Per- and Polyfluoroalkyl Substances (PFASs) listing approximately 4700 new PFAS, including several new groups of PFASs
that fulfill the common definition of PFASs (i.e. they contain at least one perflucroalkyl moiety) but have not yet been commonly regarded as PFASs. The list can be uzed in conjunction with the
methodology report summarising the major findings with respect to the total numbers and types of PFASs identified, the limitations, gaps and challenges identified, and opportunities for improving the
future understanding of PFASs production, use on the global market, and presence in the environment, biota, and other matrices.

Source website: hitp:/iwww.oecd. org/chemicalsafety/portal-perfluorinated-chemicals
Amajor effort was undertaken to register this list within DSSTox, adding chemical structures for as many PFAS entries as possible using both manual and aute-mapping (structures using CAS-matching)

curation methods. The result is that approximately 1/3 of the list is curated at the highest two curation levels (DSSTox_High or DSSTox_Low) currently, whereas more than half of this list is registered at
the Public_Low curation level (based on PubChem content). The PFASOECD list is undergoing confinuous regisirafion and curation.

Number of Chemicals: 4725

4725 chemicals

Download / Send ~ Show info: [RIRE D) CASRN TOXCAST v Select all

Hide -

sorthy: DTXSID ~ i Filter by:
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UVCB Chemicals

Chemical Substances of Unknown
or Variable Composition, Complex
Reaction Products and Biological
Materials (UVCB Substance) on
the TSCA Inventory

This paperis a compendium of information related to the broad class of chemical substances referred
to as UVCBs for the Toxic Substances Control Act (TSCA) Chemical Substance Inventory. These
chemical substances cannot be represented by unique structures and molecular formulas.

44



Example PFAS-UVCBs

0 related chemical 0 related chemical 0 related chemical
structures with this structures with this structures with this
substance substance substance
Ethene, tetrafluoro-, oxidized, polymd., ... Sulfionamides, C4-8-alkane, perfluoro, ... 1-Propene, 1,1,2,3,3,3-hexafluoro-, pol...
DTXSID: DTXSIDOD108075 DTXSID: DTXSIDO0108095 DTXSID: DTXSIDO0108732

CASEMN: 274917-98-3 CASREM: 160901-25-7 CASEM: 149935-01-3

:Ethene, tetrafluoro-, oxidized, polymd., reduced, decarboxylated, C6 fraction
274917-96-3 | DTXSID00108075

Jr—F’ropem—:-, 1,1,2,3,3,3-hexafluoro-, polymer with 1,1-difluoroethene, ethene, 1,1,2,2-
tetrafluoroethene and 1,1,2-trifluoro-2-(trifluoromethoxy)ethene
149935-01-3 | DTXSID00108732
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Markush Chemicals

* PFOS is a member of linear perfluoroalky!

sulfonates
Perfluoroalkyl sulfonates
NOCAS 892979 | DTXSID70892979

Searched by DS5Tox Substance Id.
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...and their Markush Children...

United States
rrvironmental Protection
Agancy

 Linear perfluoroalkyl sulfonates has children...

N

Searched Chemics Markush Child

F O
I BT
| S —OH : _'_’_;_¢_
Il bt
F O

Perfluoroalkyl sulfonates
DTXSI0: DTXSIDT08
CASRN: NOCAS

DTXSID: DTXSIDS
CASRM: 3TE-T3-5

Markush Child 1 Markush Child

|_
Perfluarcheptanesulfonic
DTXSI0: DTXSID8
CASRMN: 375-82-8

Perfluoropentanssulfo
DTXSID: OTXSID 0

CASRN: 2708-81-4

Msrkush Child

Perfluorooctanesulfonic acid
DTXSID: DTXSID3031554
CASRM: 1763-23-1

Mrkush Child

DTASID: DTXSIDE0T1355
CASHMN: BB250-12-1

Markush Child

Perflusrodecanasulfonic acid
DT¥SID: DTXSI03040148
CASRMN: 335-77-3

Markush Child

O=5%==0

Perflucropropanesulfonic acid
OTXSID: DTXSI0D30870531
CASRMN: £423-41-8

Markush Child

Perfluorohexanssulfenic acid
DTX3ID: DTXSI07040150
CASRMN: 355-45-4

Markush Child

Perlusrododecanesulfonic scid (PFDOS)
DTXSID: DTXSID20873011
CASRMN: TOT80-30-5
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United States
Erreircnmientsl Protection
Agancy

PFAS Categories in Development

Registered DSSTox “category substances” representing Per- and Polyfluoroalkyl Substances (PFAS)
categories

Search EPAPFASCAT Chemicals Q

Substring search
List Details

Description: List of registered D5STox “category substances” representing Per- and Polyfluoroalkyl Substances (PFAS) categories created using ChemaAxon's Markush structure-based query representations. Markush categories
can be broad and inclusive of more specific categories, or can represent a unigue category not overlapping with other registered categories. Each PFAS category registered with a unique DTXSID is considered a generalized
substance or “parent ID” that can be associated with one or many “child 1Ds" (i.e. many parent-child mappings) within the full DSSTox database. These category DTXSIDs can be used to search and retrieve all currently registered
DSSTox substances within the category group, and offer an objective, transparent and reproducible structure-based means of defining a category of chemicals. This list and the corresponding category mappings is undergoing
continuous curation and expansion

Number of Chemicals: 64
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PFAS Categories in Development
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Fluorotelomer (linear) phosphate esters. ..
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Fluorotelomer (linear) carboxylic acids

Polyfluoroalkyl {linear) (-CF2H) alkyl {lin...

Fluorofelomer (linsar) methacrylates
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Work In progress

United States
Erreircnmientsl Protection
Agency

e Development of a high-throughput screening library
and collection of physical samples (~400)

/5 PFAS chemicals for screening based on categories,
diversity, exposure considerations, procurability and
testability, availability of existing toxicity data

Data collection; Maximizing Read-across Capturing Structural Diversity
Pre-defined [ A \ [ A \
structun_al On Wkgrp-31 list; On EPA-PFAS list: Availability of EPA interest Characterizing the
categories Availability of in vivo data  Availability of in vivo data in vivo data in vivo data lacking PFAS Landscape
Step O: Step 1: Select Step 2: Select Step 3: Select Step 4: Select Step 5: Select
Characterizing the substances from substances from substances from substances from substances from
PFAS library categories of greatest categories of interest to remaining categories categories of interest remaining
interest to the Agency the Agency with in vivo data to the Agency categories

+6 structural categories™

*2 categories contained only 1
chemical, so were not included

Agéncy interest 5 structural categories

10
+2 structural categoties

: +5 structural categoties

M TIPS +10 structural categories

Availability of in vivo data /\ /\

& 9 substances: 13 substances
53 substances: 12 categories 6 categorles 10 categories
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Supporting future work LY

Four Chemical Trends Will Shape the
Next Decade’s Directions in
Perfluoroalkyl and Polyfluoroalkyl
Substances Research

Matthias Kotthoff* and Mark Blicking

Departrmen t Environmental and Food Analysis, Fraunhofer Institute for Molecular Biology and Applied Ecology,
Schmallenberg, Germany

1. Mobility: A wide and dynamic distribution of short chain PFAS due to
their high polarity, persistency and volatility. (OPERA Predictions)

2. Substitution of regulated substances: The ban or restrictions of
individual molecules will lead to a replacement with substitutes of
similar concern. (Database content and Markush Enumeration)

3. Increase in structural diversity of existing PFAS molecules:
Introduction of e.g., hydrogens and chlorine atoms instead of fluorine,
as well as branching and cross-linking lead to a high versatility of
unknown target molecules. (Database content)

4. Unknown “Dark Matter”: The amount, identity, formation pathways,
and transformation dynamics of polymers and PFAS precursors are
largely unknown. (Working with agency analytical scientists and
collaborators to link and host data)

Front Chem. 2018: 6: 103. 51



 The CompTox Dashboard supports PFAS
research at EPA In numerous ways
— Delivery of curated lists of PFAS chemicals (growing)

— Flexible search capabilities — support for Mass Spec

— Relationships in the data enrich navigation between
chemicals

* Ongoing research efforts for PFAS chemicals

— Physical library of ~400 chemicals has been acquired
— High-throughput screening of ~75 chemicals
— Classification approaches and Markush representations
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