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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard

875k Chemical Substances

N United States
\" iﬂvimnmemal Protection Home Advanced Search BatchSearch Lists v  Predictions Downloads
gency

875 Thousand Chemicals

Product/Use Categories  Assay/Gene

Identifier substring search

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

Latest News

Read more news

Journal of Cheminformatics article regarding "MS-Ready structures”

March Sth, 2019 at 1:09:45 PM

A recent article describes "MS-Ready structures”, what they are, how they are generated and details regarding the benefits of these structures in navigating structure

relationships across the dashboard. The article is published in the Journal of Cheminformatics here.
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BASIC Search

(o, =" Product/Use Categories  Assay/Gene

| Q Bisphenol

Bisphenaol A

DTXSIDFO20783 @

Bisphenaol A bis(2-hydroxyethyl ether) diacrylate
DTASIDGGET9 1

Bisphenaol A bis{2-hydroxyethyl ether) dimethacrylate
DTXSIDT0E692

Bisphenol A bis{2-hydroxypropyl) ether
DTASIDE0S 1592

Bisphenal A carbonate polymer
DTASIDG02 Tes0

Bisphenaol A diglycidyl ether
DTHSIDG024624

Bisphenaol A glycidyl methacrylate
DTXSIDFOd1841
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Detailed Chemical Pages SEPA

EXECUTIVE SUMMARY

»

PROPERTIES

ENV. FATETRANSPORT

HAZARD

ADME

EXPOSURE

BIOACTIVITY

SIMILAR COMPOUNDS

GENRA (BETA)

RELATED SUBSTANCES

SYNONYMS

LITERATURE

LINKS

COMMENTS

ome  Advanced Search  Batch Search  Lists

Bisphenol A
80-05-7 | DTXSID7020182

Predictions

Searched by DS5Tox Substance Id.

Erreircnmentsl Protection
Agancy

— T —
.

HO

HC

CH

OH

Wikipedia =

Bisphenol A (BPA) is an organic synthetic compound with the chemical formuls (CH4),JC-H,OH); belonging to the group of diphenylmethans derivatives and

bisphenols, with two hydros,

enyl groups. It is 3 colorless solid that is soluble in organic solvents, but poorly soluble in water (0.344 wt % at 83 °C).
BPA iz 3 starting material for the synthesis of plastics, primarily certain polycarbonates

Read more
Intrinsic Properties =
Iy | Molecular Formula: Ci5Hi50; | & Mol File || @ Find All Chemicals

Iy | Average Mass: 228.201 g/mel | | [sotope Mass Distribution

Iy Monoisotopic Mass: 222.711503 g/mal

Structural Identifiers 4
Linked Substances 4
Presence in Lists 4
Record Information 4
Quality Control Notes 4




Access to Chemical Hazar

DETAILS

EXECUTIVE SUMMARY

DataType
PROPERTIES [ Toxici - -
m & Download * Columns ~
P ADME
#  Priority® &
b EXOOSURE Mare Priority™  Type’
E T MEG
B BIOACTIVITY
7

SIMILAR COMPOUNDS

GENRA (BETA)

RELATED SUBSTANCES

SYMONYMS

» LTERATURE

LINKS
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[ AERE ENE NUEE AENE BORE AR JEEE A
S

Ll

Subtype

Sho m Critical Air
Short-term Marginal Air
Short-tarm Megligible Air
Zoil Megligible Soil

Long-Term, 5L/d Megligible Water

Risk assessment class ¥

short-term

chronic

chronic

chronic

chronic

chronic

chronic

chronic

Value™
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100

106000

0.05

0.035

0.05

0.6

0.05

United States
Erreircnmentsl Protection

Agency
Hazard
=
Units ¥ | Study type® Exposureroute ¥ Species¥  Subsource ¥ Source =
- inhalation TG 220 Military Exposure Guidelines Table oo
mg/m3 - inhalation TG 230 Military Exposure Guidelines Table DoD
mg/m3 - inhalation T 230 Military Exposure Guidelines Table oo
mg/kg - soil TG 220 Military Exposure Guidelines Table ooD
gL - ora TG 230 Military Exposure Guidelines Table ooD
mg/kg-day | - oral rat Wignall Wignall
mg'kg-day | - M3C Table & nia DEP ToxValues
mg'kg-day | chronic oral rat IRIS Chiu
mg'kg-day | - ora rat EPAORMLY
mg/kg-day = - oral EPA MNCEA IRIZ




In Vitro Bioassay Screening
ToxCast and Tox21

-

DETAILS

EXECUTIVE SUMMARY

EXPOSURE

BICACTIVITY
EDsP21
TOXCAST,/TOX21
PUBCHEM
TOXCAST: MODELS

SIMILAR COMPOUNDS

GEMRA (Bl

Bisphenol A
80-05-7 | DTXSID7020182

Searched by DSSTox Substance Id.

Chemical Activity Summary 0

© TOXCAST DATA
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Gene Symbaol- MR
Organism: human
Tissue: liver
Assay Format Type: cell-based
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Detection Technology: Luciferase-
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Description: Data from th
ed into 1 assay endpo
an
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Sources of Exposure to Chemicals SEPA

Erreircnmentsl Protection
Agancy

2 ) United States .
& Envronmantal Protection  Home Advanced Seach  BachSearh Lt v Predctons  Downloads r—

Agency

Bisphenol A
80-05-7 | DTXSID7020182

Searched by DSSTox Substance Id.
DETAILS

EXECUTIVE SUMMARY 3
== Download +

PROPERTIES Columns v | 10 ~

ENV. FATE/TRANSPORT

HAZARD manufacturing, metals

» ADME adhesive

» EXPOSURE
CHEMICAL WEIGHT FRACTION
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TOXICS RELEASE INVENTORY
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EXPOSURE PREDICTIONS
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Product and Use Categories (PUCs) o

¥ Gategorization type ¥ Number of Unique Products A
CPCat Cassette 17
CPCat Cassette 17
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CPCat Cassette 6

== < 2 3 4 ] 6 7 8 9 10 = =»  Last




DETAILS

EXECUTIVE SUMRMARY

PROPERTIES
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» EXROSURE
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SIMILAR COMPOUNDS

RELATED SUBSTAMCES

SYNOMNYMS

* LITERATURE

COMMENTE

- |Bisphenol A
80-05-7 | DTXSID7020182

Searched by Approved Name.
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I riosH Pocket Guids

! RSC Publications
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@' Springer
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Analytical

& FOR-IDENT

& MEMI: National Evvironmental Methods Indes
! REC Analytical Abstracts

2 721 Ana ytical Data

* MIOMA: MassBank Morth America

& mzCigud

AT 1y 1ST IR Spectrum

MST 1)IST MS Spectrum
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United States

NIST WebBook
https://webbook.nist.gov/chemi s

Spectrum

Analytical s

Plot Help / Software credits

& FOR-IDENT cholester

Mass Spectrum

& NEMI: National Environmental
Methads Index

! R5C Analytical Abstracts

2 Tox21 Analytical Data

Relative Intensity

* MOMA: MassBank Morth

America

@ 2 Cloud

NIET 1IST IR Spectrum

NETWIST MS Spectrum




MassBank of North America
https://mona.fiehnlab.ucdavis.ed

MoNA - MassBank of No America [l Spectraw & Downloads & Upload @ Help~ Search

Analytical

Display Generated Query

EICNED

= FOR-IDENT

& NEMI: Mational Environmental
Methads Index

E . Bisphenol A Score: % % W % %
RSC Analytical Abstracts
A Qinstriment LTQ Orbitrap XI. Thermo Sc.
4 Tox2 1 Analytical Data Q imstmment type LOESHITET
A Q ms level MS2
= T “ I Q ionization ESL
hMOMA: MassBank Morth [N Q eollsion energy 30.% (nominal)
America ) Q retention time 14.0 min
Q precursor m'z 229.1223
- Q, precursor type [M+H]=
D mzCloud Qiomiestion moce positve
Q accession EAD16309

NIST 1IST IR Spectrum

Originally submitted to the MassBank High Quality Mass Spectral Database

oo L]

NET WIST MS Spectrum
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m/z CLOUD

United States

https://www.mzcloud.org/ s

w Advanced Wass Spectral Database

Analytical

- I CLOUD

& FOR-IDENT -

& NEMI: National Environmental

Methods Index B|Sphen0| A

! R5C Analytical Abstracts @ enlarge Systematic / IUPAC Name: 4 4'<(2 2-Propanediyl)diphenol

A Tox21 Analytical Data ID: Reference1477

* MOMA: MassBank North Other Names: 2 2-Bis(4-hydroxyphenyl)propane;

America HO 2,2-Bis(p-hydroxyphenyl)propane;
rl’mi' oud O Phenol, (1-methylethylidene)bis-;

Isopropylidene-bis({4-hydroxybenzene);
NGT NIST IR Spectrum O 4-[1-{4-Hydroxyphenyl)-1-methylethyllphenol ; more
NIST 1JST WS Spectrum OH Formula: C15H150>

(LM Industrial Chemicals

1"



DO WE REALLY
NEED ANOTHER

DATABASE?



|s a bigger database better?

Journal of The American Society for Mass Spectrometry

... January 2012, Volume 23, |ssue 1, pp 179-185 | Cite as

Identification of “Known Unknowns” Utilizing Accurate
Mass Data and ChemSpider

Authors Authors and affiliations

James L. Little [, Antony J. Williams [~], Alexey Pshenichnov, Valery Tkachenko

 ChemSpider was 26 million chemicals then
* Much BIGGER today

- Is bigger better?? 71Milli0n

chemical structures



Comparing Search Performance

“Anal Bioanal Chem (2017) 409:1729-1735 @{" ot
DOI 10.1007/500216-016-0139-z o

RAPID COMMUNICATION

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

Andrew D. McEachran' - Jon R. Sobus” + Antony J. Williams*

* Dashboard content was 720k chemicals
* Only 3% of ChemSpider size
* What was the comparison in performance??

14



SAME dataset for comparison

Compound class Number in class  Average rank  Number of compounds in each
position rank-ordered

#1 #2 #3 #4 #5+

Pharmaceutical drug 72 1.4 55 9 6 2
Industrial chemicals 42 5.5 28 3

Personal care products 8 6.1 3

Steroid hormones 7 1.0 7

Perfluorochemicals 6 1.2 5

Pesticides 12 2.3 6 2 3 1
Veterinary drugs 3 1.3 2

Dyes 2 1.0 2

Food product/natural compounds 4 3.8 2 1 1
Ilicit drugs 2 2.0 1 1

Misc. molecules 3° 1.3 2 1

15



How did performance compare?

Summary statistics and rank-ordered position in the CompTox Chemistry Dashboard and
ChemSpider of the 89 compound subset from the Little et al. [T ] study

Average rank Number in each position rank-ordered

(£SD) #1 #2 #3 #4 #5+
Mass-based Dashboard 1.2 + 0.7 772 5 3 3
ChemSpider 2.2 + 6.1P 68 8 7 1 5
Formula-based Dashboard 1.1+ 0.4 782 8 2
ChemSpider 1.3+1.0 77 8 2 1 2

%0One chemical (tephrosin) not present in the Dashboard

16



Data Quality is important

*TODAY

Drug Discovery Today

Volume 17, Issues 13-14, July 2012, Pages 685-701

ELSEVIER

s e
Sl

o Review

EKeynote

Towards a gold standard: Fi SEVIER

Drug Discovery Today

Volume 16, Issues 17-18, September 2011, Pages 747-750

quality in public domain

Editorial

databases and annroaches

the Machines first, humans second: on the importance
«. Of algorithmic interpretation of open chemistry

B Show
https://ds d at a

T—

Alex M Clark B4, Antony J Williams and Sean Ekins

Journal of Cheminformatics 2015 7-9
https://doiorg/10.1186/513321-015-0057-7 = © Clark et al ; licensee Springer. 2015
Received: 24 November 2014 = Accepted: 23 February 2015 = Published: 22 March 2015
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Will the correct Microcystin LR Stand Up?

United States

ChemSpider Skeleton Search A

I/\x, Matches any text strings used to describe 3 molecule.

ZYZCGGRZINLQEL Q,

Systemafic Name, Synonym, Trade Name, Registy Number, SMILES, InChi or CSID

FILTER ~ Search Hits Limit: | 100 v
Found 9 results E E

Search term: ZYZCGGRZINLQBL (Found by InChlKey (skeleton match))

an - T A b 'Jl N A
} R P 'f' A
i  Er 7 %
. . k e o, 3
Ed o Tl . m}*— = % i e
e, ) g e,
) 1o Y s
Cyanoginosin MCYST-LR 15-(3-Carbamimidamidoprogyl)-3- [8R.35,11R,125,155,18R.185 22R)-15 (BR.85,155)-15-{3-
isobubyl-18-[{1E, 3E}-G-methowy-3,5 (3-Carbamimidamidopropyl-B-iscbutyl [{Biaminormethyleneamino]propyl 8-
dimethyl-T-phenyd-1, 3-heptadien-1- 18{1E 3E 55 85 -F-methoxy-3.5 sobutyl-18-[{ 1E, 3E.55,65)-5-methosoy-
Gy =g
o L E, | EH
P T L“«? A \e};} nr*"-i . . s
4 LS. I i ".-F Y[ruiu-l gr.
A Pl NP o + o ‘21 -
o "‘u_""L{. - 'T‘;-L ""f‘
152 (3225118, 125,155 185 185 22R-15- (5228, 11R 122,135,185, 23R -15-(3- Diaming-f-(2-
[{Diaminomethylenejamino]propyl-5- [2-Carbamimidamidoprooy -3-isobutyl- Carbamimidamidopropyl -B-isobutyl-13- {[BR.85,11R.125,155,185,185. 22R11.21

sobutyl-18-(G-methowy-3, 5-dimethyd-7- 18-[[1E 55,85 -8-methoxy-3, 5-dimethyl- [[1E.3E 5R GR)-6-methoxy-3.5-dimethyl- dicartoey-B-isobutyl-18-

18



Comparing ChemSpider Structures

United States
Erreircnmentsl Protection
Agency

L

ChemSpideriD

Standard InChlKey Stereolayer

| WIKIPEDIA

t28-,29- 30-,31+,34-,35-,36+,37+,38-,40+

CompTox

t28-,29- 30-,31+,34-,35-,36+,37+,38-,40+

4941647

t28- 29- 30-,31+,34-35- 36+,37+,38-,40+

393078

t28-,29-,30-,31+,34-,35-,36+,37-,38- 40+

5/618348

t28-,29-,30-,31+,34-,35-,36+,37-,38- 40+

29342071

t28-,29-,30-,31+,34+,35-,36+,37-,38- 40+

/987594

t28-,297,30?,31+,34?,35-,367,37-,38-,40?

22500854

t28-,297,30+,31-,34+,35+,36-,37-,38-,40-

19692240

NONE

2831283

NONE



Comparing ChemSpider Structures

%mSpiderlD InChiKey # Stereocenters | # Different
WIKIPEDIA |ZYZCGGRZINLOBL-JCGNTXOTSA-N 10/10 0
CompTox N/CGGRZINLOBL-JCGNTXOTSA-N 10/10 0
40941647 NICGGRZINLOBL-JCGNTXOTSA-N 10/10 0
393078 Y /CGGRZINLOBL-GWROVWEKTSA-N 10/10 1
5 /618348 LY /CGGRZINLOBL-UPPCHHEISA-N 10/10 1
29342071 Y ZCGGRZINLOBL-TUTUTQOBSA-N 10/10 2
7987594 Y ICGGRZINLOBL-BESLYTPASA-MN 5/10 §
22900854 LY ZCGGRZINLOBL-OAXSDTEVSA-N 9/10 3
19692240 NICGGRZINLOBL-ORZICNCZSA-N 0/10 10
2831283 NICGGRZINLOBL-UHFFFAOYSA-N 0/10 10

20



Other Searches SEPA

Erreircnmentsl Protection
Agancy

S UniChem

Show | All ¥ | enfries

CMR.
Cuery gre_id Source grc_compound_id
InChi...
_malches.. 1 ChEMEL CHEMBL444092
Ll €M  About i
yide 1o
_.maiches. 4 Pharmacalogy 4735
% _maiches... & KEGG Ligand Co05371
_.malches. . T ChEEI 6925
LEARCH FOR
_malches. ZINC ZINCO00169715525
ZYZCGG RZ I N LQE I_ _malches . © ZING ZINCO00255288110
_matches . @ ZINC ZINCO00255288111
——
reating this query as a text search. _malches.. @ ZING ZINC000255288112
_matches . @ ZINC ZINCO00255288113
_malches.. ZING ZINCO00255288114
Compounds _malches @ ZING ZINCO00255288 115
(17) _malches.. @ ZING ZINC000583653042
_malches @ ZING ZINCO00G69650403
_matches. . 10 eMolecules 26754757
_.maiches. 10 elMolecules 31239828
_malches. 11 !SE‘?’;‘I;_?&”* DA3C2FI5F29692734272194EDOE2C00D

.matches... 14 FDA SRS EQf332542Y




Delivering a Better Database

* An ideal database would provide:

United States
Erreircnmentsl Protection
Agency

— Curated CAS Number-Name mappings with “correct”

chemical structures

* We have full time curators checking data

D?Recnrr.l Information
Iy Citation: U5 Environmental Protection Agency. Chemistry Dashioard,
hitps//comptox.epa.gov/dashboard/DTXSID3031652 (accessed Mar 17th, 2019, Microcystin LR
Data Quality:
T e |
: Level 1: Expert curated, highest confidence in accuracy and consistency of unigue chemical iderntifiers
.

Level 2: Expert curated, unique chemical identifiers using multiple sources

Lewvel 3: Programrmatically curated from high quality EPA source, unigue chemical identifiers have no conflicts in ChemlD and
PubChern

Level 4: Programmatically curated from ChemlD, unigue chemical identifiers have no conflicts in PubChem

Level 5: Programmatically curated from ACToR or PubChem, unigue chemical identifiers with low confidence, single public source

22




MASS AND
FORMULA
SEARCHING

(and metadata ranking)




Advanced Searches

Mass and Formula Based Searck

Mass Search €)
i Min/Max
Adduct All Adducts
Meutral o . Choose adduct from dropdown
285.1364 Da | £ |5 Da m
Search Q

Molecular Formula Search €

@) 115 Ready Formula €9 (O Exact Formula €

Formula

24



Advanced Searches

Mass and Formula Based Searck

Send to Batch Search

Search Results
Searchad by Mass: 2851364 +/- 5.0 ppm.

IJ_.I I'_.I
| -
P Y
LY Y Il
. 4 L= 4, |
Pipe Hydromarphone

DTXSID: DTXS DTHSID: DTXSIDE023133

CASEM: 94-6 CASRME 466-59-5
T 374 T
Mass Diff: 0000093 Mass Diff: 0.000093

G-diol, 7.8-ddehydra-2,
DTHSID: DTXSIDA016TA0E
CASRME 16206-77-2

G206
CAST:

Diff: 0000033

Mazs Diff: 00000593

122 of 125 dhemicls visible

h—iHy

arg ] Morcoo
OTHSI0: DTHSICa023336 DTHSID: OT
CASRME 5T 2 CASRM: 467

Mass Diff: 0000033

sraedine, |+ Carbami
OTHSID: DTHSIDG0T 68190

Rt 1668-06-6

Diff- 0000033

Mazs Diff: 0000093

United States

Erreircnmentsl Protection
Agancy

DTHSID: DTXSIDT
CASRME 2196-60-3

CRCAST:

Blass Diff: 0LOO00A3

25




Using Metadata for Ranking

 Use available metadata to rank candidates

— Associated data sources
» Associated lists in DSSTox database
» Associated sources in PubChem
« Specific types (e.g. water, surfactants, pesticides etc.)

— Number of associated PubMed articles

— Number of products/categories containing the
chemical

26



Metadata rank ordering
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SPECIFIC
APPLICATIONS
TO MASS SPEC.




Mass Spec Focused Applications

United States
Erreircnmentsl Protection
Agency

Journal of Exposure Scence & Environmental Epidemiclogy (2018) 28:411-426
https://doi.org/10.1038/541370-017-001 2-y

REVIEW ARTICLE

Integrating tools for non-targeted analysis 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'

R

e“ce& ec nu nuu &, Cite This: Environ. Sci. Technol 2018, 52, 3125-3135 pubs.acs.org/est

Suspect Screening Analysis of Chemicals in Consumer Products

Katherine A. Pl‘ﬂl]ip:«;,+ Alice Yau,i Kristin A. Favela,” Kristin K. lb;asl.cs,+ Andrew I\.flcEachran}’”
Christopher Grulke,” Ann M. chhard,“ Antony J. 1\f\u"'illiams).” Jon R. Sobus,” Russell S. Thumas,”

i'<J||

and John F. Wambaugh’




“‘MS-Ready Structures”

https://doi.org/10.1186/s13321-018-0299-2

McEachran et al. J Cheminform [2018) 10:45

https://doiorg/10.1186/513321-018-0295-2 JDU rnal Gf C heminfD rmati CS

METHODOLOGY Open Access

“MS-Ready” structures for non-targeted B
high-resolution mass spectrometry screening
studies

__I

Andrew D. McEachran'*", Kamel Mansouri’*, Chris Grulke®, Emma L SCh}menﬁ-kiq, Christoph Ruttkies®
and Antony J. Williams®
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United States
Erreircnmiental Protection
Agency

QRO =
ence lechnology

Open Science for Identifying “Known Unknown” Chemicals
Emma L. Schymanski*’% and Antony J. Williams**

h‘ -
- CH, LEGEND: Name, SMILES
| DTXSID | InChikey 1% Block

CAS | Monoiso. Mass | logP | Sources

M
~ Mo, { } Diata on: Toxicity | Exposure | Bioassays
D-Nicotine 8

CN1CCCIC@® @H]1C1=CN=CC=C1 = TH*
Nicotine DTXSID004635 | SNICXCGAKADSCY | N
25162-00-9 | 162.1157| 0.929] 20 =

CH1CCC[CEH])1C1=CN=CC=C1
DTXSID1020930| SNICKCGAKADSCY
54-11-5 | 162.1157| 0.929] 72

Tow: yes| Expo: yes| Bioassay: yes

Tox: no| Expo: yves| Bioassay: yes

CH1 \ HCA

Micotine hydrochloride

CLCN1CCC[C@H]1C1=CHN=CC=C1
DTXSIDE02093 | HDJBTCANMMNEEW

e
1 Q O MS-ready 2820-51-1 | 198.0924 | 0.929] 9
= DL-Micotine Tox: no| Expo: yes| Bicassay: yes
(O
CN1CCCC1C1=CN=CC=C1
"t DTXSID3048154 | SNICXCGAKADSCY
/ 22083-74-5 | 162.1157| 0.952| 9 :

2y
Benzoic acid, 2-hydroxy-, compd. with Tox: yes| Expo: no| Bioassay: 'I"“/ _.H,,'_l,q-f”
3-[(25)-1-methyl-2-pyrrolidiny] pyridine [1:1) Z

DL-Nicotine-d3
OC(=0)C1=C{0)C=CC=C1.CN1CCC|C@H]1C1=CN=CC=C1 X
DTXSID5075319| AIBWPBUAKCMEKNS [ZHIC([ZHIN[2H]INICCCCIC1=CN=CaCl

69980-24-1| 165.1345| 0,929 1
Tox: no| Expo: ne| Bioassay: no

Tow: mo| Expo: yes| Bioassay: no
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MS-Ready Mappings

2} EPA Un S
” Env ental Protection
" Agen

EXECUTIVE SUMMARY

PROPERTIES

GENRA (BETA)

SYMOMYIMS
» LUTERATURE

LIMKS

Advanced Search  Batch Search  Lists Predictions.

Progaron

Searched by D35Tox Substance Id.

Downloads

108532-15-6 | DTXSID20148579

Intrinsic Properties

I Molecular Formula: CyoHy: 0N 0 & ol File

I Average Mass: 743.56 g/mal

L&l

Struc

Links

Misck

MS-1

Simil

Pres:

Reco

Ll |z5tope Mass Distribution
Structural Identifie

Linked Substances
Same Connectivity: 71 : K

Mixtures, Component

vy

M5-Ready Mappings: DTXCID301304: 12 records: OTXID0013314: 11 records;

Similar Compounds: 0 records

[

mChl)

scords

s B B

Baihs

T . S

Quality Control Notes

United States
Erreircnmentsl Protection

T ——
.
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Erreircnmentsl Protection
Agancy

MS-Ready Mappings Set SEPA

2 ] EPA Uni Sta )
S Env | Prot n Home Advanced Search Batch Search Lists w Predictions Downloads
\’ Agency
MS-Ready Mappings of Benzocaine (Isotopes pre-filtered)

10 of 12 chemicals visible

I_I I_I I_\I I_I Il_\l I_I
- » J = _ ~
CHy
" d .
e -
I 1 1
- . [
i o
g
" H;
Senzocaine Anesthesine succinate Anesthesine oxalate Progarocn wdrochlorde Antipyrine mixture with benzocaine
DTXSID: DTXSIDE021804 DTXEID: DTXSIDE0148336 DTXSID: DTXSID20148337 DTXSID: DTXSID20143570 DTXSID: DTXSIDE017781 DTXSID: DTXSIDB0212866
PubChem: 184 PubChem: PubChem: & PubChem: 5 PubChem: 33 PubChem: &
CPDAT-42 CPDAT:O CPDAT:O CPDAT: 0 CPDAT: O CPDAT: 0
{ . ] 1 B ] { B ] { B ]
o s
I

J i~
Almagel A-neo Almnzge: d-aminobsnzogte--2.4 1-Hexadecdpyridin-1-ium 2-but
DTXSI D DTXSIDE0227550 OTxSID: DTXSIDT0227560 DTSID: OTXSIDTOT DTXSID: DTXSIDE0997335 l}
PubChem: & PubChem: 9 PubChem: 5 PubChem: 0
PDAT- O PDAT: O PDAT: O PDAT. 0
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Advanced Searches

Mass Search

Mass Search €)
+ Win/Max
Adduct All Adducts
Meutral - e Choose adduct from dropdown
191.131 Ua | = 5 Ca m
Search Q

34



Advanced Searches
Mass Search o S

Search Results
Searched by Mass: 191.131 +/- 5.0 ppm.

ExrEs O

@ @ @ @ o @
CHy
S a
CHy i
i me—, i /;n-h o, ,L Hyl
£ \
th
& i
o

CHy

DEE Phendim. 2-meth... Acetanilide. 2" 6'-diethyl- Azetidine, 1,2-dimethyl-3-(, sthowyp...
DTXSID: DTXSID2021995 DTXSID: DTXSID1023447 DTXEID: DTXSID2042197 DTXSID: DTXSIDI0163148 DTXEID: DTXSID01 73560
CASRN: 134-62-3 CASRM: 634-03-7 CASRM: 91-49-6 CASRM: 16665-20-7 CASRM: 19822-26-9

TOMCAST: 12/768 TOMCAST: - TOMCAST: TOMCAST: - TOXCAST: -
Mass Diff. 0000014 Mass Diff. 0000014 Mass Diff. 0.000014 Mass Diff: 0.000014 Mass Diff: 0.000014
—~ - - P —~ -
) ) ) ) {1 {2

ey CHy  KHy 'I": 0. NH,

"

5
3

p-t-Butylacetanilide hylphe: CEtamide propiophen... ethyl-2-phenyl- 1 wricyl)-
OTxSID: DTXSIDZ0174196 DTSID: DTXSIDE0174238 DTXSID: DTXSI D001 79048 DTXSID: DTXSID60130796 DTXSID: DTXSID60 134653 DTXSID: DTXSID0 136504
CASRMN: 20208-43-4 CASRM: 20330-45-4 CASRM: 2431-05-1 CASRM: 26171-50-6 CASRMN: 30568-35-9 CASRM: 32041-30-3
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MS-Ready Structures for

Formula Search

Molecular Formula Search €)

(® 5 Ready Formula €| O Exact Formula €)

Formula

36



MS-Ready Mappings SEPA

Erreircnmentsl Protection
Agancy

« EXACT Formula: C10H16N208: 3 Hits
() M5 Ready Formula €) (@ Exact Formula €3

Formula

C10H16N208

Select all Send to Batch Search Default w { m W

0 OH

o
as e

Ethylenediaminetetraacetic acid N,MN'-Ethylenedi-L-aspartic acid Dimethyl 2,7-dinitrooctanedioate

DTXSID: DTX51D&E022977 DTXSID: DTXSID1051852 DTXSID: DTXSID20498864
PubChem: 158 PubChem: 25 PubChem: 5
CPDAT: 387 CPDAT: 8 CPDAT: O
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Erreircnmentsl Protection
Agancy

MS-Ready Mappings SEPA

« Same Input Formula: C10H16N208
 MS Ready Formula Search: 125 Chemicals

Hide chemicals that ar=:

M MiNE N

enediaming cetat: enediaminets
Dr OTXSIDTD20556 DTx5ID: DTXSIDE022977
033 PubChem: 155
" CPDAT: 387

Trisodium &
o
PubCh

DTXSI0: DTXEID202781
PubChem: 12
CPDAT:

. [[MM-1,2-gthan bis[M-[{... Tetraammonium ethylenediaminetat
DTXSID: DTXSIDa027315 DTXSID: DTXSIDe027320
Pubdi

EDTA, copper salt
DTXSID: DTXSID0034564 DTXSID: DTXSID20364
PubChem: 3 2
CPDAT:- 10

ium disodium ethydenediaminet
o

Tetrapo
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MS-Ready Mappings

e 125 chemicals returned in total

— 8 of the 125 are single component chemicals
— 3 of the 8 are isotope-labeled
— 3 are neutral compounds and 2 are charged
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Batch Searching

* Singleton searches are useful but we work
with thousands of masses and formulae!

* Typical questions
— What is the list of chemicals for the formula C,H,O,
— What is the list of chemicals for a mass +/- error
— Can | get chemical lists in Excel files? In SDF files?
— Can | include properties in the download file?

40



Batch Searching Formula/Mass SEPA

Erreircnmentsl Protection
Agency

Batch Search@

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6

Step Five: Choose Data Fields to Download

Please enter one identifier per line

Select Input Type(s) +f- ppm Enter Identifiers to Search (searches should be limited to <3000 identifiers)
U Identifiers 41.0255 -
56.02621
] i
| Chemical Nameﬁ £3.0255
L casrn @ 58.0418
L inChikey €9 93.0578
113.9639
]
) DSSTox Substance 1D €3 151.8754
L DSSTox Compound ID € 699377
[ InChIKey Skeleton €9 77.9872

(] MS-Ready Formula(e) ﬂThis search is based on what we refer to as "Mass Spec (MS) Ready” structures. All chemicals
o within the database are treated in a manner such that all are desalted, mixtures are separated,
) Exact Formula(e) €0
and stereochemistry is removed as Mass Spectrometry detects the major components of a salt
¥ Monoisatopic Mass i } _ry . p 24 Y P ) ]
r mixture and is insensitive to stereochemistry. As an example, a search for the monoisotopic
@ Display All Chem|mass of phenol will return phenal, sodium phenolate and calcium phenoxide. See the

| publication for more details: hitps://doi.org/10.1186/513321-018-0299-2,
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Searching batches using MS-Ready

Formula

o W e~ B L R

-I‘-‘-L,.Jwwwmwwwmwmmmmt\at\nmmt\zm—l—k—k—l—k—k—k—k—k
L= T=R0=5 RN = PR E RSPV R S R BT R e R = RS R Y] — D W00~ O e L R =

.
L

(or mass)

searching

United States
Erreircnmentsl Protection
Agency

3 C z F G
INPUT DTXSID CASRN PREFERRED NAME MOL FORMULA MONOISOTOPIC MASS DATA SOURCES
C14HZ2ZN203 DTXSID2022626 29122-66-7  Atenoldl C14HZZN203  '266.163042576 16
C14H22N203 DTXSID0021179 6673354  Practolol C14H22M203  '266.163042576 "32
C14H22N203 DTXSID4048854 841736  Bucolome C14H22M203  '266.163042576 20
C14H22N203 DTXSID1045407 13171250 Trimetazidine dihydrochloride C14H24CI2N203 ™338.116398 19
C14H22N203 DTXSID0045753 56715130  R-{+)-Atenalol C14H22N203  "266.163042576 19
C14H22N203 DTXSID2048531 5011347  Trimetazidine C14H22M203  '266.163042576 "4
C14H22N203 DTXSID10239405 93379545  Esatenolol C14H22M203  '266.163042576 "2
C14H22N203 DTXSID50200634 52662-27-8  N-(2-Diethylaminoethyl)-2-(4-hydroxyphenoxy)acetamide C14H22N203  "266.163042576 7
C14H22N203 DTXSID4020111 51706-40-2  di-Atenclol hydrochloride C14H23CIN203  302.1397203 B
C14H22N203 _ DTXSID1068693 _51963-82-7 _ Benzenamine, 2 5-diethosxy-4-{4-morpholinyl)- C14H22M203 266 163042576 %5
C18H34N206S DTXSID3023215 154212  Lincomycin C18H34N206S  '406.213757997 "5
C18H34N206S DTXSID7047803 859-18-7  Lincomycin hydrochloride C18H35CIN206S 442 1904357 22
C18H34N206S DTXSID20849438 1398534-62-7 PUBCHEM 71432748 C18H35CIN206S 442 1904357 §
C10H12N20  DTXSID1047576 48656-6  Cotinine C10H12NZ0 "176.094963014 40
C10H12N20  DTXSIDBO75330 50-67-9 Serotonin C10H12N20 "176.094963014 22
C10H12N20  DTXSID8044412 2654571  4-Methyl-1-phenylpyrazolidin-3-one C10H12N20 "176.094963014 "8
C10H12N20  DTXSID80165186 153-98-0  Serotonin hydrochloride C10H13CINZO  212.0716407 1
C10H12N20  DTXSID2048870 29493-774  (4R.5S)-4-methyl-5-phenyl-4 5-dihydro-1,3-oxazol-2-amine C10H12N20 "176.094963014 10
C10H12N20  DTXSID10196105 443-31-2  6-Hydroxytryptamine C10H12N20 "176.094963014 %
C10H12N20  DTXSID90185693 31822-84-1  1.4.5.6-Tetrahydro-5-phenaxypyrimidine C10H12N20 "176.094963014 7
C10H12N20  DTXSID40178777 2403669  2-Benzimidazolepropanol C10H12N20 "176.094963014 7
C10H12N20  DTXSIDB0157026 13140-86-8  M-Cyclopropyl-N-phenylurea C10H12N20 "176.094963014 %
C10H12N20 __ DTXSID30205607 570-14-9  4-Hydroxytryptamine C10H12N20 "176.094963014 B
C14H18N403 DTXSID5023900 17804-352 Benomyl C14H18N403  290.137890456 58
C14H18N403 DTXSID3023712 738-70-5  Trimethoprim C14H18N403 290 137890456 51
C14H18N403 DTXSID40209671 60834-30-2  Trimethoprim hydrochloride C14H19CINAD3  "326.1145682 ¢
C14H18N403 DTXSID70204210 55687495  Benzenemethanol, 4-((2.4-diamino-5-pyrimidinyl)methyl)}-2, C14H18N403  "290.137890456 %
C14H18N403 DTXSID20152671 120075572  6-Methoxy-4-{3-(N.N-dimethylamina)propylamino)-5.8-quin: C14H18N403  "290.137890456 ¢l
C14H18N403 DTXSID30213742 63931-79-3  1H-1.2.4-Benzotriazepine-3-carboxylic acid, 4 5-dihydro-4- C14H18N403  "290.137890456 £
C14H18N403 DTXSID30219608 69449076 2 4-Pyrimidinediamine, 5-((3.4,5-trimethoxyphenyl)methyl} C14H20N404  ™308.14845514 £
C14H18N403 DTXSID20241155 94232276  L-Aspartic acid, compound with 5-{(3.4.5-trimethoxyphenyl C18H25N507  "423.175398165 &
C14H18N403 DTXSID80241156 94232287  L-Glutamic acid, compound with 5-{(3.4.5-trimethaxypheny C19H27N507  "437.191048229 &
C14H18N403 _ DTXSID20143781 101204-93-7 _ 1H-Pyrido(2 3-e)-1.4-diazepine-2.3 5-trione_4-(2-{diethylar C14H18N403 __ "290.137890456 "
C12H1IN7  DTXSID6021373 396010  Triamterene C1ZH11NT %263.107593362 %52
C12H1IN7  DTXSID00204465 5587939  Ampyrimine C1ZH11INT 53107593382 7
C12H1IN7  DTXSID5064621 7300267  Benzenamine, 4-azido-N-{4-azidophenyl)- CAZHINT "51.091943318 ¢l
C12H1IN7  DTXSID00848025 90293-826  Sulfuric acid—6-phenylpteridine-2,4.7-triamine (1/1) C12ZH13N7O4S  '351.074973101 "
C12H11N7____ DIXSID50576293 92310-83-3_ (1E)-N-Phenyl-1.2-bis(1H-1.2 4 triazol-1-vljethan-1-imine__ C12H11NT 53107593382 "
CBHINO2 DTXSID2020006 103-90-2  Acetaminophen CBHINO2 "161.063328534 75

|




RELATED
APPLICATIONS
OF INTEREST TO
MASS SPEC.



Find me “related structures”
Formula-Based Search

Wikipedia =

Morphine is a pain medication of the opiate family which is found naturally in a number of plants and
animals. It acts directly on the central nervous system (CNS) to decrease the feeling of pain. It can be taken
for both acute pain and chronic pain. It is frequently used for pain from myocardial infarction and during
labor. It can be given by mouth, by injection into a muscle, by injection under the skin, intravencusly,
injection into the space around the

Read more

Intrinsic Properties =

I |Molecular Formula: Ci7HigMNOz; & Mol File  Q Find All Chemicals

I Average Mass: 283343 g/mal Ll |sotope Mass Distribution

I Monoisotopic Mass: 285.126493 g/mal

Structural Identifiers 1
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Select Chemicals of Interest

JEILIEU Uy CRILL VILNELUIGD PUITTIAg: ' 18 I SN,

6 of 120 chemicals selected

Hydromorphone
DTXSID: DTXSIDE023133
PubChem: 3%

CDDAT- 29
CPDAT: 2

Maorphine

DTXSIC: DTXSID9023336

PubChem: 52
CPDAT:37

(e, ]

WO, —CH,

L ;\}':{‘
\ 7

T«

Maorcodeine
DTHSID: DTXSIDEMMG327
PubCherm: 20

CPDAT: 2

Fe

forphinan-3,6-dio

7.8-didehydro-4,5-.
DTXSI0: DTXSID40167308
PubChem: &

CPDAT:0

N

Marweding, |

DTX5ID: DTXSIDE 68150

43

PubChem: 43

CPDAT:0

Carbarnic acid, (phanyimathoxy)]
DTXSID: DTXSIDE017
BubCham: 11

CPDAT: 0

b

7-lzoguinalingl. 1.2.3.4-tetrahydro-1-({4-...

Hide chemicals that ares l

United States
Erreircnmentsl Protection
Agancy

Unselected

ethanone, [4-amino-2 5-disthoeyphen. ..

DTXEID: DTXSID3071696
PubChem: 18

G367

CTX5ID: DTXSIDT0
PubChem: 21

CPOAT: @

DTXsID: Y
PubChem: 1

CRDAT:- O

DTXSID:
PubChem: 1
CRDAT-O
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Find me “related structures” -
Based on Structure Similarity

171 |Morphine
‘i |57-27-2 | DTXSID9023336

Searched by Approved Name.

Wikipedia 1
Intrinsic Properties 1
Structural Identifiers 1
Linked Substances =

Same Connectivity: 3 records (based on first layer of InChil)

Mixtures, Components and Neutralized Forms: 13 records (based on QSAR ready mappings and

with the compound as a component of a mixture)

M5-Ready Mappings: DTXCIDE0196731: 21 recards;

Similar Compounds: 178 records (based on Tanimoto coefficient >0.8)

Presence in Lists 1
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Find me “related structures”
Based on Structure Similarity e

s - Searched with a similarity threshold of 0.8

H Hl

i
rll\

i

||r;."". b H
(5alpha,6alpha,Jalpha)-17-(ZHz)Methyl-... Morphinan-3,6-alpha-diol, 7,8-didehydr... Codeine hydrate Ethyl-alpha-isomarphine
OTXSIC: OTXSID30747375 DTXSID: DTXSIDO0217656 CTXSID: DTXSID20209391 DTXSID: DTXSID30197073
CASRN: 10075844-34-9 CASRN; 67293-85-3 CASRN: 6059-47-8 CASRN: 47252.01-7
TONCAST: - TOXCAST: - TOMCAST: - TOXCAST: -
Similarity: 1.00 Similarity: 1.00 Similarity: 1.00 Similarity: 1.00

N-Methyimamphine Mormaor]
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Find me “related structures”
Structure Similarity — sort on mg e

3

178 chemicals

T G O

.1_,{_
(Salpha)-7,8-Didehydro-4,5-epoxy-3-hy... Desowymorphine C R-116937 MNormaornphine
CASRM: 6872-45-8 CASREN: 63732-65-0 CASRM: 664925-65-7 CASRM: 466-97-7
CTXSIC: DTXSID00213345 DOTHSID: DTHSID20213170 CTHSI0: DTXSIDE0216701 DTXSIC: CTHSID1043019
I Mass 269.105193 | | Mass: 269.141579 | | Mass: 269.141579 | ' Mass: 271.120843 I
O ) 0 )

CHy

Desomarphine Morphinan-14-al, 4,5-alpha-epoxy-3-me. O-Desmethylgalantamine Morphinone
CASRM:427-00-9 CASRNM: 55256-27-4 CASRM: 60755-80-8 CASRM: 467-02-7
CTXSIC: OTXSID10195390 CTHSID: DTHSICA0203765 CTXSI0: DTXSID40209575 DTXSIC: CTXSID50196907
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Literature Searching

Morphine
57-27-2 | DTXSID9023336

Searched by Approved Name.

Abstract Sifter

1) Select PubMed starting point query then 2) click on Retrieve. €

Select a Query Term b4l Retrieve Articles

Select a Query Term
Hazard

Fate and Transport
Metabolism/PK/PD
Chemical Properties
Exposure

Mixtures

Male Reproduction
Androgen Disrupticn
Female Reproduction
GeneTox

Cancer

Clinical Trials

Embryoe and embryonic development
Child {infant through adolescent)
Dust and Exposure
Food and Exposure
Water and Exposure
Algae

Disaster / Emergency

Optionally, edit the query before retrieving.

"57-27-2° OR "Marphine”

United States
Erreircnmentsl Protection
Agency
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Literature Searching

LAlia (inTtant Inrougn adolesCent)

Dust and Exposure
Food and Exposure

Water and Exposure
Algae h

Disaster / Emergency

li“ﬁ‘p-ti-cnrmll'_l,.r, edit the gquery before retrieving.

("27-27-2" OR "Morphine”) AND ((water OR groundwater CR drinking
water) AND Environmental Exposure)




Literature Searching

To find articles quickly, enter terms to sift abstracts. €y

37 of 37 articles loaded...
T

United States
Erreircnmentsl Protection
Agency

Ll i] Download Sifter for Excel [i]

wastewater Spectrometry EPﬂJ Clear Terms
Total PMID Year | Title Authors Journal Rev |~
4 2 0 [ 29274731 | 2017 | Simultaneous analysis of opicid analgesics and thei... | Krizman-Matasic, Kestanjevecki; Ahel; Terzic Joumal of chromatography. A
Li] 1 [i] 1 25768972 | 2015 | Evaluating external contamination of polybrominate... | Poon; Aleksa; Camnevale; Kapur, Goedyer; Koren Therapeutic drug monitoring
0 1 0 1 22544551 | 2012 | Spatial distribution of illicit drugs in surface waters o... | Vazquez-Roig; Andreu; Blasco: Morillas; Pico Environmental science and pollution research inter...
1 1 [i] 2 20801487 | 2010 | Analysis of licit and illicit drugs in waste, surface an... | Berset; Brenneisen; Mathieu Chemosphere
1 1 [i] 2 17935751 | 2007 | Iicit drugs, a novel group of environmental contami... | Zuccatoe; Casliglioni; Bagnati; Chiabrande; Grassi; ... | Water research
2 1 1 4 17607391 | 2007 | Using environmental analytical data to esfimate lev... | Bones; Thomas; Paull Joumal of environmental monitoring : JEM
3 1 2 B 17150954 | 2006 | Simultaneous determination of psychoactive drugs ... | Hummel; Léffler; Fink; Ternes Environmental science & fechnology
B 0 1] B 30553189 | 2015 | Assessment of drugs of abuse in a wastewater trea... | Kumar; Tscharke; O'Brien; Mueller; Wilkins; Padhye The Science of the total environment
Li] 0 3 3 30458421 | 2015 | Effect of enriched envircnment during adeolescence ... | Mohammadian; Najafi; Miladi-Gorji Developmental psychebiology
3 0 1] 3 29574368 | 2015 | Estimation of the consumption of illicit drugs during ... | Foppe; Hammond-Weinberger;, Subedi The Science of the total environment
1 0 [i] 1 28787791 | 2017 | Evaluaticn of in-sewer transformation of selected illi... | Gao; Banks; Li; Jiang; Lai; Mueller; Thai The Science of the toial environment
4 0 0 g 28472697 | 2017 | Occurrence and fate of illicit drugs and pharmaceuti... | Causanilles; Ruepert; Ibafiez: Emke; Hernandez: d... | The Science of the total environment
Li] 0 [i] 0 28010888 | 2016 | Dose-dependent effecis of morphine on lipopolysac... | Moitaz; Schonenberger; Fischer; Eggen; Schirmer; ... | Environmental pollution (Barking, Essex : 1987)
0 0 0 0 27746311 | 2016 | Effects of voluntary exercise on the viability, prolifer... | Haydari; Safar; Zarbakhsh; Bandegi; Miladi-Gorji Heuroscience letters
Li] 0 [i] 0 27261879 | 2016 | Genotoxic effects induced by the exposure fo an en... | Parolini; Magni; Casfiglioni; Binelli Ecofoxicology and environmental safefy
3 0 [i] 3 27179320 | 2016 | Temporal trends in drug use in Adelaide, South Aus... | Tscharke; Chen; Gerber; White The Science of the total environment -
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FOCUSED
CHEMICAL LISTS
OF INTEREST



Chemical Lists

= Dowrlﬁaad hdl

List Acronym s

HOXEXCH
HDXMNOEX

MASSBAMNKEUSP

MASSBAMNKREF

MYCOTOXING

Home

Columns ~

List Name

MASSPECDE: Hydrogen
Deuterium Exchange Standard
Set - Under HDX Conditions

MASSPECDE: Hydrogen
Deuterium Exchange Standard
Set - Mo Exchange

MASSPECDE: MassBank.EU
Collection: Special Cases

MASSPECDE: MassBank
Reference Spectra Collection

MASSPECDE: Mycotoxins fram
MassBank.EU

L3

Advanced Search

Last Updated s

2018-11-07

2013-11-07

2017-07-16

2017-07-13

2017-08-02

Batch Search

Number of Chemicals *

582

765

263

1267

a3

Lists w

Li

Lizt of Aszays

ts

of Chemicals

United States
Agency

Predictions

)

Iy Copy Filterad Lists URL

l masq

List Description :
Observed species {deuterated and undeuterated) from the HDXMNOEX list
under hydregen deuterium exchange conditions (Ruttkies, Schymanski et
al. in prep.)

Environmental standard set used to investigate hydrogen deuterium
exchange in small molecule high resclution mass spectrometry (Ruttkies,
Schymanski et al. in prep.)

The MassBank.EU list contains curated chemicals (Schymanski/williams)
associated with the literature/tentative/unknown/3l spectra available on
MassBank.EU that are not available as part of the full MassBank
collection of reference standard spectra.

This MassBank list contains chemicals associated with the full MassBank
collection of reference standard spectra available on MassBank.EU,
MassBankJP and MassBank of Morth America as well as the Open Data
collection, curated by Williams/Schymanski.

This is a set of mycotoxins, initiated by the contribution of spectra of 20
mycotoxins to MassBank.EU by Justin Renaud and colleagues from
Agriculture and Agri-Food Canada, Government of Canada

Erreircnmentsl Protection




Erreircnmentsl Protection
Agancy

EPAHFR: Hydraulic Fracturing SEPA

WATER|EPA; Chemicals associated with hydraulic fracturing

|dentifier substring search

List Details v

Description: Chemicals used in hydraulic fracturing fluids and/or identified in produced water from 2005-2013, corresponding to chemicals listed in Appendix H of
EPA’s Hydraulic Fracking Drinking Water Assessment Final Report (Dec 2016). Citation: U.S. EPA, Hydraulic Fracturing for Oil and Gas: Impacts from the Hydraulic
Fracturing Water Cycle on Drinking Water Resources in the United States {Final Report). U.S. Environmental Protection Agency, Washington, D.C. EPA/600/R-16/236F,
2016. https://www.epa.gov/hfstudy

*Note that Appendix H chemical listings in Tables H-2 and H-4 were mapped to current DS5Tox content, which has undergone additional curation since the publication
of the original EPA HF Report (Dec 20186). In the few cases where a Chemical Name and CASEN from the original report map to distinct substances (as of Jan 2018),
both were included in the current EPAHFR chemical listing for completeness; additionally, 34 previously unmapped chemicals in Table H-5 are now registered in
DSSTox (all but 2 assigned CASRN] and, thus, have been added to the current EPAHFR listing.

Number of Chemicals: 1640

Cl hII4 0., - oH W,

Alkylbenzenssulfonate, linsar Ammonium chloride Ammonium hydroxide
DTXSID: DTXSID2020041 DTHEID: DTXEID0020072 DTAEID: DTXSID4020080
PubChemn: 0 PubChern: 82 PubChenn: 19 PubChen &3
CPDAT: 83 CPDAT: 260 CPDAT: 18 CPDAT: 857

w— — =
A ‘(Q "\ HoN = CCOO
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PFAS lists of Chemicals

+

wem Download ¥

List Acronym

-

EPAPFASTSST

EPAPFASTSS2

EPAPFASCAT

EPAPFASIMNSOL

EPAPFASINY

EPAPFASRL

PFASKEM

PFASMASTER
PFASQECD

PFASTRIER

Columns ~

L1

List Name

PFAS|EPA: List of 75 Test
Samples (Set 1)

PFAS|EPA: List of 75 Test
Samples (Set 2)

PFAS|EPA Structure-
based Categories

PFAS|EPA: Chemical
Inventory Insoluble in
DMS0

PFAS|EPA: ToxCast
Chemical Inventory

PFAS|EPA: Cross-Agency
Research List

PFAS: List from the
Swedish Chemicals
Agency (KEMI) Report

PFAS Master List of PFAS
Substances

PFAS: Listed in QECD
Global Database

PFAS Community-
Compiled List (Trier et al,,
2013)

Last Updated s

2018-06-29

2019-02-21

2018-06-29

20138-06-29

2018-06-29

2017-11-16

2017-02-09

2018-07-26
2018-05-16

2017-07-16

Number of Chemicals ¥

74

o]

54

43

430

199

2416

5061

4729

597

Select List

United States
Erreircnmientsl Protection
Agency

PFAS Ity Copy Filtered Lists URL

List Description hd

PFAS list corresponds to 75 samples (Set 1) submitted for initial testing screens
conducted by EPA researchers in collabaration with researchers at the National
Toxicology Program.

PFAS list corresponds to a second set of 75 samples (Set 2) submitted for testing
screens conducted by EPA researchers in collaboration with researchers at the
Mational Toxicology Program.

List of registered DSSTox “category substances” representing PRAS categories
created using Chemdxon’s Markush structure-based guery representations.

PFAS chemicals included in EPA’s expanded ToxCast chemical inventory found to
be insoluble in DMSO above S5mi.

PFAS chemicals included in EPA's expanded ToxCast chemical inventory and
available for testing.

EPAPFASREL is 2 manually curated listing of mainly straight-chain and branched
PFAS (Per- & Poly-fluorinated alkyl substances) compiled from various internal,
Iiterature and public sources by EPA researchers and program office
representatives.

Perfluorinated substances from a Swedish Chemicals Agency (KEMI) Report on
the occurrence and use of highly fluorinated substances.

PFASMASTER is a consolidated list of PFAS substances spanning and bounded by
the below lists of current interest to researchers and regulators worldwide.

QECD relezsed a Mew Comprehensive Glokal Diatabase of Per- and
Polyfluoroalkyl Substances, (PFASs) listing more than 4700 new PFAS

PFASTRIER community-compiled public listing of PFAS (Trier et al, 2015)
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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.
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N

0 CH;

Acetaldehyde
75-07-0

0 related chemical
structures with this
substance

Alcohols, C12-13, ethoxylated

0 related chemical
structures with this
substance

Amines, dicoco alkyl
51789-76-2

1 related chemical
structure with this
substance

Alcohols, C12-15, ethoxylated

Many Hydraulic Fracturing
Chemicals are “Complex”

0 related chemical
structures with this
substance

Amines, coco alkyldimethyl
51788-93-0

0 related chemical
structures with this
substance

Alcohols, C14-15, ethoxylated

1 related chemical
structure with this
substance

Cristobalite
14464-46-1

Fe

ron

United States

Erreircnmentsl Protection

Agency

Copper(l) icdide
T681-65-4

Acetyltriethyl citrate

66455-14-9 58131-39-5 58951-67-7 T439-89-6 77-89-4

NE D
HO, \
ci' C|3 0 related chemical 2 related chemical %_):
O—Sj—0 structures with this structures with this HO o
| 24 substance substance Y
o ¢ = A
o o oM
(4aS,8aR)-4a-Methyloctahydronaphthal... Dicalcium silicate Diethylenetriamine reaction product wit. .. Di-sec-butylphenol Disodium ethylenediaminetetraacetaie ...
938-06-7 100234-77-2 58647-57-4 31291-60-8 5381-92-6
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“Markush Structures” SEPA

United States
Erreircnmentsl Protection

https://en.wikipedia.org/wiki/Markush_structure Ao

CHy ’|"|’
O—S5—0H .
@\MC*-
H3C Alkyl
Xylenes (C10-C16) Alkylbenzenesulfonic acid n-Manylphenol
1330-20-7 Ga584-22-5 25154-52-3
I:_:I |: = | I = |
a S ¥
|
CHy HO—5=—0 .
fr“[’i' : "‘“‘-*‘““-L"“‘-"‘“‘
T T -
CHy Y ]
HyC
Methyinaphthalene Sodium xylenesulfonate Diisononyl phthalate
1321-04-4 1300-72-7 28553-12-0
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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

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

v

Predicted Retention Times

v

Predicted Mass Spectra

Prioritized Structures
(using ToxPi)

Predicted/Observed Functional Use

v

Confirmed Structures
(using ToxCast standards)

Predicted/Observed Media Occurrence

v

v

Methodological Concordance

Predicted Concentrations

v

Top Candidate Structure(s)

United States

rrvironmental Protection

Agency

ST CTRRREEERRTR
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Work Iin Progress

* Predicted Spectra for candidate ranking

— Viewing and Downloading pre-predicted spectra
— Search spectra against the database
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Predicted Mass Spectra

http://cfmid.wishartlab.com/

O CFM-ID % Utilities+ Help Data Publications Contact Us

o\
L
)

FMAD. Y LN\ Y

Competitive Fragmentation Mc::deling,ﬁor' Metabolite Identification.

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

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

DTXCID00916157
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Search Expt. vs. Predicted Spectra SEPA

Erreircnmentsl Protection
Agancy

i United States
w E‘rr-nmnmemal Protection  Home Advanced Search Baich Search Lists v Predicions  Downloads
Agency

Non Target Analysis Prototype

lMass Search

+ Ttin sz

321.1368403476 Da + 0.00D0002 Da | ppm

Molecular Formula Search

MMass or Formula must be entered before searching spectrum

lonization Type
| ESl+ v|

pectra Input
Single Enargy Mutiple

304.1332052 1 -
185.0813404 7
-
e y y
Peak Match Window: 0.0z Da | ppm

Search




Search Expt. vs. Predicted Spectra

Spectra Inpu
Singlz Ener

% 304.1232052 11.61

198.0813404 7.300
123.0440550 5.531
194.0756904 5.26!
213.1019091 4.700

Feak Match

Search

TSV | Cov Exel

Chemical Structure D

DTACID101048101
DTXCID1D1181687
DTXCIDS0ETe0Es
DTACIDGDGEG248
DTACIDDIE20EDD
DTACIDIDETI176
DTXCIDG0301242
DTACID40T0I048
DTACIDG03400E2
DTACID10316548

Showing 1 to 10 of 38 entries

i United States
- Environmental Protection  Home Advanced Search Baich Search Lists v Predictions
\’ Agency

Chemical Structure D

Downloads

Score (10eV)

DTXCID101045191

DTACID01181567

DTXCID505790386

DTACIDE0636349

DTXCID0O0S30900

DTACID10971176

DTXCIDE0301242

DTXCID40703048

DTXCIDE03499382

DTXCID10316649

0.22

0.19

0.17

0.14
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0.1

0.1
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Spectral Viewer Comparison

=

DTECIDS0879086 EST+
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Work Iin Progress

 Retention Time Index Prediction
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Retention Time Prediction for Ranking

Talanta

e Volume 182, 15 May 2018, Pages 371-379 _
ELSEVIER =

A comparison of three liquid
chromatography (LC) retention time
prediction models

Andrew D. McEachran 22 id Kamel Mansouri ® ™ L, Seth R. Newton °id, Brandiese E.].

Beverly * © 2id, Jon R. Sobus i, Antony |. Williams b3 kg

®E Show more

https://doi.org/10.1016/j.talanta.2018.01.022 Get rights and content



Journal of Hazardous Materials o
Volume 363, 5 February 2019, Pages 277-285 ’, h.‘ ‘

¥ = L
ELSEVIER

Development and application of retention

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

Reza Aalizadeh, Maria-Christina Nika, Nikolaos 5. Thomaidis & kg

#H Show more

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




Work Iin Progress

» Structure/substructure/similarity search
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rototype Development

AADashboard

atrazine
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Search result [T
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United States
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Prototype Development

atrazine l’\\ﬁ

wos w | A A
[l
®
9
4
+R1
4

P = 1 Py
0 SATTO0O o

v e b N

Search result B Show [ Isotopically Labeled [ CI

OH OH

HoH:C CHs e
S O aha
(7 \::«'OH IS S .
CH:  CH:
Elements per page 50 = « |« > | o»

https://comptox.epa.gov/dashboard/DTXSID7020182

HO

300

Select properties to predict
TEST@Q OPERA | Search
Exact

Substructure

Similarity

Molecular Formula

Molecular Weight
Input formula (e.g. C6 HE):

C15H1602

H3C CHs

OH

United States
Erreircnmentsl Protection
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Work Iin Progress

 Access to AP| and web services for
programmatic access
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AP| services and Open Data

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

1 |casrn !dsstox_suhslanoe_id preferred_name

26148-68-5 DTXSID7020001 A-alpha-C

3 107-29-9 DTXSID2020004 Acetaldehyde oxime

4 60-35-5 DTXSID7020005 Acetamide

5 |103-90-2 DTXS5ID2020006 Acetaminophen

6 (968-81-0 DTX5ID7020007 Acetohexamide

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

8 75-05-8 DTXSID7020009 Acetonitrile

9 127-06-0 DTXSID6020010 Acetoxime

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

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

Posted: 12/14/2016
This zip file contains the entire chemical structure collection of over 700,000 chemicals from the DSSTox database contained in one large SDF file. The file contains the structure, The
urce), the associated Dashboard URL, associated synonyms and

United States
Erreircnmentsl Protection
Agency

» Groups waiting on our APl and web services
 Mass Spec companies instrument integration

« Release will be in iterations but for now our
data are available

T Unit_eC‘hStates _
Ny Envirc®mental Protection Home Advanced Search  Batch Search Lists ¥  Predictions Downloads
\’ Agency
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NORMAN Suspect List Exchange

https://www.norman-network.com/?gq=node/236

3

United States
Erreircnmentsl Protection
Agency

Network of reference labor ories, reséjalbch centres and related
organisations for monitoring of emerging environmental
substances

Wastewater Suspect List
based on Swedish Product
Data

Wastewater Suspect List Original File
with Mapped DTXSIDs (12/02/2019)

KEMIWWSUS
InChlKeys (12/02/2019)

A prioritized list of 1,123 substanceas relevant for wastewater
based on Swedish product registry data, including scores.
Provided by Stellan Fischer, KEMI.

Algal toxins list from

ALGALTOX XLSX, CSV (14/02/2019)

ALGALTOX InChlKeys

List of algal toxins (generated during blooms) from the CompTox

CompTox CompTox ALGALTOX List (14/022019) Chemicals Dashboard.
CCL 4 Chemical Candidate [CCL4 XLSX, CSV (14/02/2019) CCL4 InChlKeys Contaminants that are not (yet) regulated in the USA but are
List CompTox CCL4 List (14/022019) known or anticipated to occur in public water systems; from

CompTox.

Hydrogen Deuterium

HDXNOEX XLSX, CSV (14/02/2019)

HDXNOEX InChlKeys

Environmental standard set used to investigate hydrogen

Exchange (HDX) Standard |[CompTox HDXNOEX List (14/02/2019) deuterium exchange in small molecule HRMS (Ruttkies et al.

Set CompTox HDXEXCH List submitted). HDXEXCH list also contains observed deuterated
species.

Neurotoxicants Collection |NEUROTOXINS XLSX, CSV NEUROTOXINS A list of neurotoxicants compiled from public resources, details

from Public Resources

(14/02/2019)
CompTox NEUROTOXINS List

InChlKeys (14/02/2019)

on CompTox and Schymanski et al. (submitted).

Statins Collection from
Public Resources

STATINS XLSX, CSV (14/02/2019)
CompTox STATINS List

STATINS InChlKeys
(14/02/2019)

A list of statins (lipid-lowering medications) compiled from public
resources, details on CompTox.

Synthetic Cannabinoids and
Psychoactive Compounds

SYNTHCAMNAE XLSX, CSV
(14/02/2019)
CompTox SYNTHCANNAB List

SYNTHCANNAB
InChlKeys (14/02/2019)

A list of synthetic cannabinoids and psychoactive compounds
assembled from public resources, from CompTox.
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Integration to MetFrag in place

https://jcheminf.biomedcentral.com/articles/10.1186/s13321-018-0299
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Dashboard access to data for ~875,000 chemicals
MS-Ready data facilitates structure identification
Related metadata facilitates candidate ranking

Relationship mappings and ey

. . . “hd
chemical lists of great utility = epascomeTox
%, & ChOmIToT  eoarq s o

Dashboard and contents %[ (o e /@ /
o~ wasList 5 | o

| 8 : ACToR — Aggregoted Public Data
|

| ]
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g I T Functional Use Data
E B = ToxValDB | summarized In Vive Data
@ |
a & List 2

We a re CO m m itted to O pe n ’ g L::t 1 InVitreDB ? in Vitro Assay Data (ToxCast, TGXQI}‘
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