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Linking data resources to support
EPA Programs

» ToxCast (EPA) & Tox21 (Multi-Agency)

» High-throughput screening >4000 (ToxCast) to >10K (Tox21) environmentally relevant
chemicals across 10’s to 100’s of assays

» ACToR, ExpoCast, CPDat, ToxRef DB, TSCA, PFAS, EcoTox

.... Lots of lists!!
meshed CAS lists, product-use database, in vivo reference data, etc

> In Silico prediction models

exposure, ER/AR binding, phys-chem properties, ADME
> Public-facing € @mpTox Chemicals Dashboard, https://ccte-ccd.epa.gov/dashboard/
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https://ccte-ccd.epa.gov/dashboard/

The Chemistry beast feeding the CompTox

Chemicals Dashboard!

https://ccte-ccd.epa.gov/dashboard/
EPA S CompTox
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https://ccte-ccd.epa.gov/dashboard/

Why build yet another public chemistry
database and web-interface?

> Focus on environmental chemicals
» Focus on quality data-structure associations

» Better support EPA research & chemical
regulatory programs



DSSTox Update

DSSTox v1 DSSTox v2

A\ Y4 EPA United States Enviranmental Protection Agency > CO nvert D S S TOX ta b | es to M y S Q L
LEARN THE ISSUES | SCIENCE & TECHNOLOGY | LAWS & REGULATIONS | ABOUT EPA

National Center for Computational Toxicology (NCCT) > Deve|0p CU ratIOn |nte l'faCe &
5SS Tox cheminformatics workflow

Distributed Structure—Searchable Toxicity (DS5Tox) Database Network is a > E X p an d Ch em | ca I con te nt

project of EPA’s Naticnal Center for Computational Toxicolegy, helping to build a
public data foundation for improved structure-activity and predictive toxicology

capabilities. The DS5Tox website provides a public forum for publishing > We b_Se er CeS & DaSh boa rd acceSS

downloadable, structure-searchable, standardized chemical structure files

associated with chemical inventories or toxicity data sets of environmental
relevance. More

Persistence Layer
(Hibernate)
DAO Layer

Service Layer
Managed Beans

SEPA DsSTox @

Structure-Browser
v 2.0

JAVA

DS5Tox Structure-Browser information Page

Grulke, et al., Comput
Toxicol, 12:100096, 2019.

» Manually curated 25K substance records
» EPA-focus, environmental tox datasets

» Accurate CAS-name-structure annotations
» Public resource for high-quality SDF files

2005 > 2012 2014 > present 5



DSSTox Data Model

Lists

&5 —

Data Source-Substance
DTXRIDs

SOURCE IDS
Names, CASRNSs,
and/or
Structures (SMILES, etc)

— DSSTox Core

Active

CASRNSs Deleted

CASRNs

Generic Substance Structure Predicted
DTXSIDs ,,, DTXCIDs Data

tff %

Preferred Names Synenyms




How did we go from 25K to ~1M
chemicals while addressing EPA's
needs & quality concerns?



Building DSSTox_v2 (circa 2015)

Environmental/Toxicity/Expos

-

/-/-/'"’/ Curation Queue \\
/ ~ EPA- \\\
 relevant lists \.
/ EPAACTOR
DSSTox V1
Autoloads: 1:1:1 CASRN-name-structure
no conflicts o ,L —_—— Agafézlgf
conriicts
allowed c(ietected - PubChem ChemiD .
not loaded) ' '\J I
//
I
|
>1M \v\hﬂ# _d
\
RE_%___E______ _______________IL// ...._.5K
~742K ~160K  ~56K ~24K
QC_levels: Public_Low Public_High DSSTox_High

Public_Untrusted Public_Med DSSTox Low



DSSTox v2 Construction (circa 2015)

Data source auto-load order:

1) DSSTox_v1 (~22K)
v" 1:1 CAS-structure mappings

2) EPA SRS (~77K)

v systematic name = structure conversion
v’ internal CAS-structure conflicts (12.5%)
v' ChemlD conflicts (24% of 30K overlaps)
v' DSSTox conflicts (8% of 6200 overlaps) = queue for curation

3) ChemlID (~400K)
v’ internal CAS-structure conflicts (4.5%)

v' PubChem conflicts (45% of 225K overlaps) ... OUCH!!
v' DSSTox confilicts (11% of 2300 overlaps) |2 queue for curation

4) Andsoon ...




Substance-structure ambiguity

< EPA

DSSTox Curation
1:1:1 CAS:Name:Structure

ChemlDplus

ATOXNET DATABASE start New Query |

Modify Query | = Search History |

Show Query |

Switch to Summary View |

Substance Name: Hexyne I

RN: 26856-30-4 f)

InChlKey: CGHIBGNXEGJPQZ-UHFFFAOY SA- f ) Hexvie
Molecular Formula L {/CH y
R ’ Na-| DTXSID : DTXSIDE01014672
il Q| CASRN : 26856-30-4

Z related chemical structures
with this substance

No Structure

.

ChemlIDplus

A TOXNET DATABASE s Oueny J

Start New Query | Search History |

Show Query |

Switch to Summary View

Go to summary view

Substance Name: 1-Hexyne
RN: 693-02-7
InChlKey: CGHIBGNXEGJPQZ-UHFFFAQYSA-

Molecular Formula HC

@ce-H10

Molecular Weight
82.145

H3":\/\/ﬁ:::#

1-Hexyne

DTXSID : DTXSID30870753

CASRN : £53-02-7

10




DSSTox v2 QC Levels

QC Level Totals (12Dec2019)

DSSTox High @ ~23K

DSSTox Low @  ~38K

United States
Errsrcsnmianksl Probection
A gy

~ 60K substances

manually reviewed

" public_High) @  ~31K ~200K at highest 4 QC levels

Incomplete # ~ 11K pending

Public_Medium | ~101K ~700K Single source, no conflicts
Public_Low | (I ~707K

DSSTox_High:  Hand curated - highest confidence from definitive source

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 (single source, no conflicts)

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

11



S0, how and when do we manually
curate DSSTox content?




Curate list of “Flame Retardants”

» store source CAS-names
Raw file === INilia] MANUAl oy = rator checks mapping

review, clean-up curator registers 32
Functional 17 CAS, no 153 cleaned
Use DB: hame list, no
9 invalid CAS duplicates

List of 176 (manual fix)
chemicals 10 duplicate 121 CAS map
indicated for use names, to DSSTox v2
Y T— different CAS
Retardants” 23 duplicate

CAS, different 32 CAAS not

names

15% CAS error or no name, 19% conflicts,18% CAS not found
80% of cleaned list map to existing DSSTox content
32 curated as new chemical registrations 13



DSSTox Chemical Registration/Curation Tool SEPA

ACToR-DSSTox Chemical Registration

Struckura
Search

Preferred Name matchad
<bznull</b>

You are viewing the
record associated with
DTXSID7020182
CASRM: 80-05-7

'-_J, bisphenal &

BrowsefCurate  Export DSSTox  Chemotypes
Records

&
e
b

A ieenee e
4
+

SRR UU000

Substance_ID: DTXSID7020182

HsC

CAS: [80-05-7

DE@"2Cxd&RPee 0

Manage
Chemical Lists

CH,

Mame: |Bi5phen{>l A

Substance Type: [Single Compound

~]

QC Level: DSSTox_High hd

Data Source: STN({DSSTox)

QC MNotes:

Synonyms [128)
Other Cas (B)
Successor Substances (17)

Predessessor Substances (23]

Associated Lists (2226)

OH

Compound_ID:
Chemical Shown:

Private Motes:

Source of CAS-Compound
Double Stereo:

Chiral Stereo:

Chemical Form:

Qrganic Form:

DTXCID30182

Tested Chemical hd

:

United States
Errsrcsnmianksl Probection
A gy

Save Record

14



DSSTox Chemical Registration/Curation Tool SEPA

United States
Errsrcsnmianksl Probection
A gy

| . Associated Lists (2226)
—— e ——— i e ———b

CTXRIDFOZD]EZ Bisphenol A CPDBAS

Synonyms (128)

~~~  Other CAS (6) -

CTXRIDE02IIET bisphenda A NCTRER

Successor Substances (17). |

|
| ! [ ]

ﬁm&iﬁlﬂrﬁ{ﬂ] Predecessor SUbStanceS (23)l DTXRIDZ02 452 Phenal, 4,4°-{ 1-methylelhylidene)bis- HPWCST

CDTXRIDIDIIZET Bisphenol & NTPHTS

DTERIDINZ 333 Bisphanol A [RISTR

DTERIDG0Z 4624 Bisphanol & HNTEGETZ

Predecagsor: Componant DrXSIDFO0a72791 26265-06-7 STH{DES

CTXRIDS0I32EY Bisphenol & NTPHTS
Predecessor: Componeant DTESID201015347 | 26402-73-9 STHIDSS DTXRIDAN34119 Bisphenol A [OCWAM

DTERIDGDIEETS Bisphanol & HCTRAR
Predecaggor: Componant OTXSIDA0105886 106906-26-7 STH{DES - , .
i = : =R 4,4'-Prapane-2 2 -diyldiphenol {bisphencl

A KIEREL

CTXRIDE0I T 44

_I.t_._._._._.

Prederessor: Component DT¥SID4097128 68152-16-5 STH(DES DTXRICADISTERSI ED-05-7 [RTS

L[]

CTXERIDID=EEI4ITS WIKIDATA,

i = C St SIDGAZ7E4 503745 STHIDSS] - o -
Predecagsor: Componant DrXSIDE02 7840 25037-45-0 STH(DES OT*RIDZ0EI 1215 Bl-05-7 COASUNNmarsEs eI

M

OTXRID]1DE524744 OODD0ED-05-7 CPDAT

Predoraggnr: Componant DTYSIDE01037135 | 202483-45-6 STH{DES

CTARICHMETELE] B-05- Loxwald

Predecassor: Componant DTXSID001037149 | 235420-85-6 Public DTXRICODEEI4 735 B0-05- CHEMINW

CTXRICHDSGE1ES EDOST ECOTOX

A L =107 =2 SAI]-RI-4 K
Predecessor: Component DT¥SID701037164 | 235420-B3 Pulblic T a—— BO-05-7 NCCTCES BOF

CTXRIDSDS13SAT] EO-05-7 EDSPuPDF
Palyrres CTXSID3049627 25085-73-0 STH{DSS]

CTXRID30DS4556 1T B{-05-7 DNTREF

-F i

- apE e =) -
Palyrmes CTXSID0050479 25068-38-6 STH{DSS] DTXRIDEDS54552 30 80-05-7 NEMILIST

CTXRIDODS493733 El-05-7 AREimviro2016

Palyrmer DT¥SIDS050480 28906-26-9 STH{DSES] OTXRIDTO5494253 BO-05-7 CTORDER

OTXRIDS0549438H BO-05-7 ARAntagonistRLI01G

P e o o o o ey .



Errsrcsnmianksl Probection
A gy

DSSTox List Registration/Curation Tool EPA

Create a new chemical list ACToR-DSSTox Chemical Registration

Select a chernical lisf EPASPECIATE |dentifier conflicts binned (A —
Edit wecbasinsclo o to facilitate curation

Add/Edit Chemicals Editing Listname: EPASPECIATE

Duplicates:
External Check Resulis

Hit

Search for a list =y Recor Terpenes and
CAS Terpenoids,
Unique Synonym 4 0 | 68917-57-7 Terpene DTXSID0029501 = 68917-57-7 mixed sour and
matched other sweet Orange-
— record: NAME1 oil
Mapped Identifier 2-Methyl-1H-
Source CASRN&Names matched NAME1 # 0 | 27323280 1-Methylindole | DTXSID50950041 27323-28-0 'r';gfr'ﬁl;_l
aUtO-mapped by Preferrad Name indole (1/1)
matched NAME1 10
o Preferred name CAS-RN matched 0 | 7782-41-4 Fluoride ion DIXSID3024106 | 7782-41-4 Fluorine
other record.
o CASRN (other CASRN) Che A o o -
o Synonym (valid, exact, cha Rl matche 0 | 156-59-2 i loroethene | DIXSID2024030 | 156-59-2 B Other Hits
; ; valid S 6
unique, ambiguous, ratched otfor 0 | 27813-02-1 ﬁqgﬁi&ﬁ;’aﬂg}”“ DTXSID5027936 & 27813-02-1
Source IDs) record: MM -
o Name-to-Structure e
e e T
=111
2814 Total records \T?F;’ ® 15532 1,2-Dichlorosthene Eii Rl matches DTXSID2024030 156-53-2 E:_zighi;f;ethwene
alld |
7 nfli in match :
o 67 Conflict bins recori | @ | 158-53-2 1,2-Dichlorosthene e f?d”‘:‘"“”'" DTXSIDE024991 540-53-0 1,2-Dichloroethylene
o 757 NO HItS — matchea NAMEL

|- Map hit || Cancel |




Chemical Curation Workflow

A gy

Source Apply 1:1:1 rule to resolve
Map S IDs to DTXSID.
Record IDs el ee e ° conflicts in Source ID mappings

Valid Synonym

NAM E Yes - Preferred Name > DTXSIDName

Unigue Synonym ~
—

S Source
« |Name to Structure record —
o conversion New recor -
i ) | successfully M _ Manua|
mapped to -

o gl DTXSID! S Curation
CASRN E_’ DTXSIDcaspy = agree? StepS

L Deleted CASRN e :
Furthermanual
New record . .
review required

to resolve ID

conflicts
Structure YE;S E—» DTXSID¢tructure

L» DTXCI D{incomFﬂEtE} /

Yes

No

No

No

17
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Substance Relationship Mapping

Predecessor Successor
DTXSID DTXSID
f‘

\

Metabolites = Parent cmpd
No CASRN— Degradation prods = Parent cmpd

. Desalted parent = Salts >_C}’J\SRN &
- Polymer = Monomer Structure
No Structure —< Polymer = Rxn component

L Mixture or UVCB = Component )

« Manually added relationship tags
« Establish linkages of No CASRN - CASRN records
« Establish linkages of No Structure (e.g., UVCBs) - Structure records

No representative structures violating 1:1:1 rule

18



Chemical Families, e.g. PCBs

Errsrcsnmianksl Probection
A gy

https://ccte-ccd.epa.gov/dashboard/

S e et | sure |

Related Chemicals
&  zzrre-iee is a Representative Isomer of thir | STN(DSSTax] ¥ Found 209 chemicals
Download as:| TSV Excal SOF
. 2051-60-7 is a Representative Isomer of thi: | Public r
. 2051-61-8 is a Representative Isomer of thi: | Public ¥ _ . .
. 2051-62-9 is a Representative Isomer of thi: | Public ¥ . . . . I
. 12029-08-8 is a Representative Isomer of thi: ¥
2,4-Dichlorobipheny] 2.2 4 &'-Tetrachlorobiphenyl 3.3 4 &'-Tetrachlorobinpheny!

34853437 2437-T8-2 32508133
. 16605-91-7 is a Representative Isomer of thi: ¥
. 25569-80-5 is a Representative Isomer of thi: ¥
. 32284-50-3 is a Representative Isomer of thi: | Public ¥ . . .
. 34882-43-7 is a Representative Isomer of thi: | Public r .

2,7 4.4 5-Pentachlorobipheny 3,2 4.4 5-Pentachlorobiphenyl 2,7 4.4 5 5'-Hexachlorobipheny
. 34883-39-1 is a Representative Isomer of thi: | Public r 31508-00-6 &7485-25-2 38085-27-1
. 33146-45-1 is a Representative Isomer of thi: | Public ¥
Cl Cl Cl Cl Cl Cl .

. 2050-67-1 is a Representative Isomer of thiz | Public ¥ . .
. 2974-92-7 is a Representative Isomer of thi: | Public T ': ‘,

cl cl cl
. 2974-90-5 is a Representative Isomer of thi: | Public 22,5 B-Pertschlorabipheny 223 5-tetrachlorobiphanyl 2.2.4,5,5Pentochlorabiphenyl

3RITE-00-5 41454-20-5 37TE80-73-2
. 34883-41-5 is a Representative Isomer of thi: | Public
. 2050-68-2 is a Representative Isomer of thi: | Public ¥

19



https://ccte-ccd.epa.gov/dashboard/

Markush Representations, e.g PCBs

ACToR-DSSTox Chemical Registration

Valid Synonym matched
<b=nullz/b=

You are viewing the
racord associated with
DTXSID3024267
CASRMN: 1335-35-3

O, (pces

R1>0, RestH

B UTICODQ

Calculate from Structure

Substance_ID: DTXSID5024257
CAS: [1336-36-2 |

MName: |Polvchlorinated biphenyls

Substance Type: | Chemical Category b
QC Level: DSSTox_High e
Data Source: STN(DSSTox)

biphenyl with multiple (unknown
number) chlorines attached at

QC Notes: unknown locations

Compound_ID: OTXCID30128
Chermical Shown: Markush Que

Mo Structure

Tested Chemical
Markush Enumerable

Private Notes:

Source of CAS-
Compound;

Double Stereo:
Chiral Stereo:
Chemical Form:

y ChemAXon
Markush Tools

CompTox Chemicals Dashboard

Details

Executive Summary

Env. Fate/Transport

Hazard

Expasure

Bioactivity

Home

Search -

Lists = About ~

Tools ~ Submit Comments

Welcome to the new EPA CompTox Chemicals Dashboard

Errsrcsnmianksl Probection
Agenoy

The new Dashboard is a complete rebuild and is replacing the CompTox Chemicals Dashboard released on July 12th 2020, @

Related Substances @

E Search Results

Searched Chemical |

[ryp— w o ™

g
T :?—‘? ﬁ'-
LY

W e ow t

Polychlorinated biphenyls
DTXSID: DTXEIDE0ZLIET

CAZRM:

TOXCAST -

2,2, 5-Trichlorobiphenyl
OTHSID 1
CAZRN

TOKCAST -

—yEimanT

Predecessor. Compenant |

2 related chemical structures
with this substance

Clophen A 40

OTXSID : CTHE
CASRM : 3
TORCAST :

4

SEWD 211 TO BATCH SEARCH

Polychlorinated biphenyls

1336-36-3 | DTXSID5024267
Searched by Expert Validated Synonym.

1 chemicals

Markush Child |

2-Chlorobiphenyl

DTXEI0 - OTX
CASRM : 2087-60-7

* S H

Markush Child

2

3,4-Dichlorobiphenyl

DTXEID -
CASAM: 2

=linl

209 “Markush Children”

Markush Child , |

TONCAST :

Markush Child |
C

cl

2,2'3,3\6,6-Hexachlorobip...

DTXEI0 - OTX ]
CASRM:
TOMCAST:

Markush E?ilc

2,3'4,5,5-Pentachlorobiph..
DTXEID - DTXEID: oG
CASRM: E2704
TOMCAET -




Representing UVCBs with Markush

About EPA Search EPA.gov

CONTACTUS  SHARE (f>| @ @

Laws & Regulations

Environmental Topics

TSCA Chemical Substance Inventory

TSCA Inventory Home

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

About the Inventory

Access the Inventory

Policy and Guidance

o For most UVCBs, measured data not available
o A single structure cannot fully represent the substance

[ ]
Lists l Many:1 Q

*
Source Substance Generic Substance Structures
DTXRIDs DTXSIDs DTXCIDs
 —— [ —— [ —
==/
——

Measured Data Properties/ Predicted

Endpoints Data Models

Alcohols, C6-12, ethoxylated

HJCJEEL.,;/\/\E /\} oH

Xylenes

CH,

3

CH,

.. N-Nonylphenol

CH,

(N-Alkylperfluoroalkanesulfonamido)ethyl acrylate

« ~1300 total Markush registered
« ~330 PFAS Markush registered

21



Impact of Expert Chemical
Curation, e.g., PFAS

22



EPA

United States
Environmental Protection
Agency

EPA's PFAS Action Plan — Rreleased February 14, 2019

2001: first scient
PFOA in the glok
2000-2002: volu

Science Inventq

You are here: EPAHome » Science Inve

DEVELOPMENT]

Citation:

LAU, C. S. DEVELOPMENTAL TOXI

)S and

€he New York Eimes Magazine

The Story Behind the E.P.A’s
Contaminated Water Revelation

ii-%
im at PFAS

1s drinking water contaminants. They are used in a wide
-outes. The two most commong forms of PFAS are

5). DEQ will work with our water systems once the EPA
hat are affecting drinking water sources in the Utah.

20 epagovols
(PRS0 February 2019 | W

https://www.nytimed

May 27, 2016

Health Effects

Exposure to these compounds has been linked to a number of
health concerns including cancer, hormone disruption, liver
and kidney toxicity, harm to immune system, and
reproductive and development toxicity.

&:umahdlium\_)

North Carolina

E[IVIHUHIHEI]TH[ Nov 2018

Legacy and Emerging Perfluoroalkyl Substa
Drinking Water Contaminants in the Cape F

8th Ann

al National Forum on Cg

Septeml|

Descrij

Perfluor
carbon

o

Toxicol Sci. 2007 Feb:;9)

Development]
mouse after

Wolf CJ', Fenton SE

Lau CS, Abbott BD.

# Author inform3

Abstract
Perfluorooctanoic g
ng/mil in the generg
fluoropolymers whi
commercial produd]
and in mice affects

Mei Sun,* @ Elisa Arevalc, Mark Str}marf' Andrew I_.Lnd_strom,
Adam Pickett,” Chris Smith,” and Detlef R. U. Knappe”

Depnmne-nl of Civil and Environmental Engineering, University of North Carolina
United States

tDepnrhne-nl of Civil, Construction, and Environmental Engineering, North Caroli
27695, United States

National Exposure Research Laboratory, US. Environmental Protection Agency R
United States

"Cape Fear Public Utllity Autherity, Wilmington, North Carolina 28403, United St
LTown of Pittbors, Pintshoro, North Casolina 27312, United States
*Fayenteville Public Works Commission, Fayetteville, North Carolina 28301, Unite

It can take up to 4
for the level of PF.
body to go down

PFAS is a group of
than 4,000 very sta
synthetic chemicals.

Rob Bilott near Parkersburg, W.Va., in O

© Supporting Information

By Nathaniel Rich
ABSTRACT: Long-chain per- and polyfluoroalkyl substances
(PFASs) are being replaced by short-chain PFASs and
fluorinated alternatives. For ten legacy PFAS: and seven
recently discovered perfluorcalkyl ether carboxylic acids
(PFECAs), we report (1) their ocourrence in the Cape Fear
River (CFR) watershed, (2) their fate in water treatment
processes, and (3) their adsorbability on powdered activated

Point & )
non-paint B

S0Urces

May 27, 2016

e i "
Last week 5.2 million Americar e -
contaminated with man-made P f PFAS Concentration

Environmental Protection Age
compounds: perfluorooctanoic
manufacture of Teflon and othe

perfluorooctane sulfonic acid (

carbon (PAC). In the headwater region of the CFR basin,
PFECAs were not detected in raw water of a drinking water
treatment plant (WTT), but concentrations of legacy PFASs
were high The US. Environmental Protection Agency's

FFF;(_P_

OH
F FF
PFPrOPrA (“Genk")

Fluarachemical
Manufacturer

https://www.epa.gov/pfas/epas-pfas-action-plan
|

c®

n E.PA ' health advisory 1s not



https://www.nytimes.com/section/magazine
https://www.epa.gov/pfas/epas-pfas-action-plan

<EPA

United States
Environmental Protection
Agency

https://comptox.epa.gov/dashboard/chemical lists/epapfasrl

490 Total Source-PFAS
chemicals listed

1

1
1

RN NN

Curation

Correct misspelled names
Correct CASRN
Fix errors in mappings of anions,

PFAS: EPA Cross-Agency Research List

EPAPFASRL

19 lists collapsed to
single list of 194 unique

%, . salts, parents
O,;> 19 EPA PFAS Create unfque acronym DTXSID SUbSta nces
Ox.. Source Lists Map to unique DTXSID _\/,
(o
S
Ny 64"
DTXSID Substance_Name Substance |Source_Name (incorrect or Source_CASRN |Source_Acronym |Unique_Acronym
_CASRN ambiguous) (incorrect or (incorrect or
invalid) ambiguous)
DTXSID20874028 |2H,2H,3H,3H-Perfluorooctanoicacid 914637-49-3 |5:3 Polyfluorinated acid 914637-49-3 5:3 acid 5:3 PFOA
DTXSID7027831 N-Methyl-N-(2- 24448-09-7 |N-Methyl NMeFOSE, MeFOSE |NMeFOSE

hydroxyethyl)perfluorooctanesulfonamide

perfluorooctanesulfonam

DTXSID10892352

NDTXSIN70892479

Perfluoro-2-{[perfluoro-3-(perfluoroethoxy)-
2- .

Mispelled names
Pe .

749836-20-2

Ethanesulfonicacid, 2-[1-]
tetrafluroroethoxy)methyl]-1,2,2,2-
tetrafluoroethoxyl-1,1,2,2-tetrafluoro

“5:3 acid” 2/

PFESA Byproduct 2

PFESA Byproduct 2

~.~405-36-9

Pe

Anions 3

Ammonium perfluoropentanesulfonate

68259-09-6

2706-91-4

PFPeS

PFPeS_ion

~ Incorrect CAS =

— 381350

4,8-Dioxa-3H-perfluorononanoicacid

919005-14-4

68259-09-6

APFPeS

2,2,5-1TITIU0r0=3-(1,1,2,2,5,5-N€exXatruoro-3-
(trifluoromethoxy)propoxy)propanoicacid

919005-14-4

ADONA

ADONA parentacid

DTXSID00874026

Ammonium 4,8-dioxa-3H-
perfluorononanoate

958445-44-8

Ammonium 4,8-dioxa-3H-

DTXSID3037707

Potassium perfluorobutanesulfonate

29420-49-3

= Ambiguous

ate

DTXSID5030030

Perfluorobutanesulfonicacid

375-73-5

958445-44-R

ADONA

ADONA

PFBS

PFBS-K

Po
aCronyms

DTXSID60873015

Perfluorobutanesulfonate

45187-15-3

375-73-5

PFBS

PFBS

Pe
Pertiuorobutanesultronate

375-73-5

PFBS

PFBS_ion

NTYSIN2ANANT1AQ

Poarfliinradoacrancciilfanic ariAd

QAC_T77.2

Poarflitnrndecranaciilfanicr acrid

PENDC

PENDC



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

S EPA .
Vi PFAS Name-Structure Curation Challenges

Agency

= Name too short — what the heck is it??
> Surflon S 382, 5:3 Acid, ? (Fluowet® PL 80B)

* Long systematic names obscure perfluoro aspect ..
1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8-Heptadecafluorodecane -> (Perfluoro-n-cF)ctyI)ethane

* Long names difficult to use or decipher to structures

1-Dodecanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,12,12,12-eicosafluoro-11-(trifluoromethyl)-, hydrogen | FF p
phosphate i U

-> Bis((perfluoro-9-methyldecyl)ethyl) phosphate o +

= Names so long (>256 charac) they truncated on import, incl. funky charac’

2-Propenoic acid, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12-heneicosafluorododecyl ester, polymer with 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyl 2-propenoate, §5. -(2-methyl-1-oxo-2-propenyl)-ré-(2-methyl-1-oxo-2-propenyl)oxypoly(oxy-1,2-ethanediyl),
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14,14,15,15,16,16,16-nonacosafluorohexadecyl 2-propenoate, octadecyl 2-propenoate and
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14,14,14-pentacosafluorotetradecyl 2-propenoate

Bl O DTXSID40882569, 119973-84-1 (name too long) 2




"’EPA Translating Expert Categories to Markush

/

Expert category
Fluorotelomer acrylates

Fluorotelomer alcohols
Polyfluorinated alcohols H
Fluorotelomer sulfonates F U

Y

N-alkyl perfluoroalkyl sulfonamidoacetic acids I

N-alkyl perfluoroalkyl sulfonamidoethanols dm
Perfluoroalkyl aldehydes L Jn
Perfluoroalkyl amides

Perfluoroalkyl carboxylates 2

Perfluoroalkyl acy! fluorides

Perfluoro vinyl esters

Perfluoroalkyl ketones

Semi-fluorinated alkenes

Perfluoroalkyl vinyl ethers

Perfluoroalkyl alkyl ethers =
Fluorotelomer amines

Perfluoroalkyl sulfonamides
Semi-fluorinated alkanes

Perfluoroalkyl sulfonates

Perfluoroalkyl sulfonamido amines
Polyfluoroalkyl carboxylates

Perfluoroalkyl ethers >

Fluorotelomer phosphates




<EPA

United States
Environmental Protection
Agency

Home Search ~ Lists — About -

Tools =

Lists of Chemicals

Chemical Lists @

elcome to the new EPA CompTox Chemicals Dashboard

1 complete rebuild and is replacing the CompTox Chemicals Dashboard released on
'

PFAS Lists on the Dashboard

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

Submit Comments Search all data

» 10776 structures (PFASSTRUCT)

» 1258 Non-structurables
(UVCBs, polymers, mixtures, etc.)

» Covers all PFAS lists (e.g., PFASOECD)

July 12th 2020

& EXPORT ~ i cOPY URL

n,(—+—-.

31,1 Dlﬂumoethﬂxy)1 1,
DTXEW : DTXE
s QABAN : NDAS 1332376

TOXCAST : TOXCAST: TOXCAET

oy
0 related chemical structures : I’H
with this substance . o
AL T
e
=\
Y
Poly(d\fluoromethylene)

OTXEID : 27

+-

(2- Carnoxye‘lhyl]l:llmetnyl[ (Thiophen- S—yl)me‘lnyl hep. 33445566778899,1.

DTXEID : 27 OTHEND : DTHS: 22 o
cazaN: = CASAN : ETRLT CazRN 230
TOXCAST : TOXCAST : TOXCABT

% L _H_’_ﬁ L %

Ifonyl fl... Methyl perﬂuoro(z propox

DTHSID :

B[ L :

2,2 3-Trifluoro-3- (heptaﬂu Heptaﬂunromnpropyl acry..
DTXSID - TR DTXEWD :

CASRN: CABAN: CASRN: CASAN: 10
TOMCAST: TONCAST: TOXCAST : TOREAST

2-Hydroxy-3-ox0-3-[[3-(pe 1,1 Peraxybls(z 2 3 3 445

DTEID: O

2233 Tetraflu

DTKEID : ITHE

Perfluoro- 6meth}llh eptan..
oTxm: o

casR: cazan

ToxcAsT: TaxzAST: ToxzasT:

Assembly and Curation of Lists of Per- and
| Polyfluoroalkyl Substances (PFAS) to Support
Environmental Science Research

3{[(Perflucrooct I]sulfony

oI 27 e

CAERN : 77584 CAERAN : TEZ
ToxzAST ToXEAST

1H,5H-Perfl ropen‘tane

0 related chemical structures
with this substance

0 related chemical structures
with this substance

ﬂ Antony J. Williams'*,
Vicente Samano®,

Linda G. T. Gaines?,  Christopher M. Grulke®,
Inthirany Thillainadarajah®,

Charles N. Lowe?, Gabriel F. B. Sinclair’,
Bryan Meyer®, g Grace Patlewicz' and ] Ann M. Richard!

Front. Environ. Sci., 2022
https://doi.org/10.3389/fenvs.2022.850019

Alcohols,

Bis(2- nydroxye‘thyl]methyl Tetrabutylammonium per

DTHEID :
CAZRN:

2 Ch\oro{perﬂuor&2 meth. |

s B B
TOXCAST : CAZRM - sraETaTn
o o= o



https://comptox.epa.gov/dashboard/chemical_lists/?search=PFAS
https://doi.org/10.3389/fenvs.2022.850019

Impact of Expert Chemical
Curation, cont.

28



ToxCast/Tox21 High-throughput Screening

= tox21 _epa v2 (4078) - r |
S ) : : j ph3 (1921) ' |
& U J". elk (799) . . i
el 1” [ pho(7e8) | ' ToxCast Chemical Inventories |
S8 s i =. ;
' phivl (310) i ) - |
S ' = Estimate >10 million -
700 ' P!
~d| . . K
® chemical-assay data points!!! | <
E‘:H:i I

m BSK

500 APR

NVS

8

HATG

What’s in the bottle?

S

Total # Assay Endpoints (per chemical)

1000 1500 2000 2500 3000 3500

ToxCast Chemicals (sorted by testing phase and inventory) 29



ChemTrack:

Chemical Sample Management

United States
Errsrcsnmianksl Probection
Agenoy

Ann w

f

nghemtrack Inventory ~  Partnerships v  Ordering v  Data

» DSSTox curators manually review COAs
& MSDSs and map each original
supplier bottle to a DTXSID

» Neat and solution tracking for >53K

Bottle Inventory

Uploaded MOSAIC Files @) [ Curated Bottles Uncurated Bottles

Columns v 10 W
bottle codes! '
Barcode ¥ CoA Barcode type * | oxsiD * Compoundname ¥ Casrn o0 Concentration  Vendor
Summary *  available (mM) s =
d - -

& 0073019474 # 7083  EPA_Vial_MLRS6_(1.4mL) [ DTXSID2047648 3-PHENYLPROPYL 122-72-  1000ul 20 sigma
ACETATE 5 Chemical
Company

& 0073019475 #% 7065 | EPA_Vial_MLR96_(1.4mL) [ DTXSIDE047604 PHEMNETHYL 103-52-  955ul 20 sigma
BUTYRATE 6 Chemical
Company

& 0073019476 #% 7089  EPA_Vial_MLR96_(1.4mL) [ DTXSID5021621 116-53-  1000ul 20 Sigma
0 Chemical
Company

30




Non-targeted MS screening of

environmental samples

CAS-Name-Structure “Sphere of Confusion”

Data, Deleted CAS
Data, Invalid CAS \
Data, Salt forms \\
Data, Complex forms '1

Hydrate forms

Approx mappings to ill-
defined substances

Approx mappings to mixtures

Monoisotopic Mass

U

Formula

&

Parent structure
(no stereo, desalted)

Valid CAS-substance?

NOCAS?

DSSTox_v2 Database <4
& Cheminformatics Layer

» Resolve CAS-structure mappings for
accurate data mapping

» Collapse sphere to collect all data at
parent structure-formula level




Chemical-data gathering for

systematic reviews

Structural
alerts

Predicted
properties

Non-targeted
analysis

Exposure
models

Common
substructures

. Chemical

Substance Structure
N N\
Preferred name
, 3D mol Salts “Similar”
Systematic name chemicals
Name Trade names hydrates
i _|-> 2D mol
Chemical ) Synonyms, stereo- ——> Geometric
X ' acronyms, etc. isomers isomers
CAS (branched,
anions
{DATA} Alternate CAS InChl
{DATA} In ChIKey cations Related
chemicals,
{D ATA } transformiation
products
{DATA} /|
4/ (DATA}
Accurate substance-structure-data

linkages to document data provenance

»

categories

{DATA}

32



Chemical-data gathering for
systematic reviews: e.qg., PFOS

United States
Errsrcsnmianksl Probection
A gy

Perfluorooctanesulfonic acid https://comptox.epa.gov/dashboard/dsst

alle /[ LN
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https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID3031864

DSSTox Chemical Hub

EPA’'s CompTox T
icals Dash

b
Carq st
downloads
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% C

1/ 0(\ List
Batch- \,\’a (\° ~ overlaps
search Sy
Text-mining
Prediction
models G(g’( Read-across
>\
BloactunIdars 'zgﬂ Mass/formula filters,
dose-response’ Mass spec mapping
curves

Tox21 Analytical QC
Functional use data () nalytical Q

Physchem properties

Related chemicals Sample IDs & properties

Trade Synonyms

names CAS Structures

IUPAC Chemical InChl

Preferred names Curation Formulas SMILES
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» DSSTox has gained a reputation for quality chemical substance-
structure content supporting a wide range of EPA programs

» Strict data model constraints (1:1:1) and expert manual curation are
critical components

» All data are publicly available through the CompTox Dashboard
https://ccte-ccd.epa.gov/dashboard/

\

N & DSSTox

. A Curation
Chemical

lists

nkages <Ry


https://ccte-ccd.epa.gov/dashboard/

Chemical Curation Team

EPA’s Senior Environmental Employment (SEE) Program

DSSTOX-884 e DSSTOX-877 Inthirany (Indira) Thillainadarajah
Register No Hits in Register No Hits in BA/MS Chemistry, _
SWGDRUGV2 (228 SWGDRUGV2 (1342 >15 yrs EPA laboratory & DSSTox curation
NOHITS) - Batch 4 NOHITS) - Batch 2 experience
Opioids, Cannabin... Opioids, Cannabin... Brian Meyer
PhD Medicinal & Pharmacognosy Chemistry
v v
g & (Bayer Crop Sciences, retired)
DSSTOX-885 9 DSSTOX-888 . Vicente Samano
Register No Hits in Curate 10 NOHITS P(QID Orsga.r;;‘cK?hemlsgryd
SWGDRUGV2 (182 for the MTox700 (SEBE NS, (S0
NOHITS) - Batch 5 metabolic _ _
Sakuntala (Saku) Sivasupramaniam
Opioids, Cannabin... Metabolites and M... PhD Entomology & Plant Sciences (Monsanto,

retired
o )
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