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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



CompTox Chemicals Dashboard

* A publicly accessible website delivering access:
— ~875,000 chemicals with related property data
— Searchable by chemical, product use, gene and assay (ToxCast)
— Experimental and predicted physicochemical property data
— “Bioactivity data” for the ToxCast/Tox21 project
— Generalized Read-Across (GenRA) module
— Links to other agency websites and public data resources
— “Literature” searches for chemicals using public resources
— “Batch searching” for thousands of chemicals
— DOWNLOADABLE Open Data for reuse and repurposing



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

Erreircnmentsl Protection

2 ) United States
N’ Environmental Protection Home Advanced Search Batch Search Lists v Predictions Downloads
\’ Agency

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.




Search Chemicals SEPA

Erreircnmentsl Protection
Agancy

(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




Detailed Chemical Pages SES

EXECUTIVE SUMMARY

»

PROPERTIES

ENV. FATETRANSPORT

HAZARD

ADME

EXPOSURE

BIOACTIVITY

SIMILAR COMPOUNDS

GENRA (BETA]

RELATED SUBSTANCES

SYNONYMS

LITERATURE

LINKS

COMMENTS

Agency

SV — T —
.

>henol A
)5-7 | DTXSID7020182

d by DSS5Tox Substance Id.

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
bizphenols, with two hydrosyphenyl 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
;C CH; .
Read mars
Intrinsic Properties =
\ Wy | Molecular Formula: CysHi50; | & Mol File | Q Find All Chemicals
Iy | Average Mass: 228.201 g/mel | | [sotope Mass Distribution
O H 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

COMMIENTS

[ 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™

S00

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

United States

Erreircnmentsl Protection

Agency

© ASSAY DETAILS

1
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Shaw Al

|
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ACS0 [uM)

T T T
o .01

1000

ACSD (uM): 45.36 )
Scaled top: 5.19 f&
Assay Endpoint Name: TOXZ1_CAR_Agonist

Gene Symbaol- MR
Organism: human
Tissue: liver
Assay Format Type: cell-based
Biological Process Target regulztion of
Detection Technology: Luciferase-
Analysis Direction: positive
Intended Target Family: nuclzar
Description: Data from th
ed into 1 assay endpo
an
negat

nscription factor act
P quantitation

EE

ontral and baseline of activity. Using
of indudble repa i m be used to
£ gEns
MR1I3. Furtherm referred to 3z 3 primary
readout, becauzs o 2z only produced 1 assay
ther relstable targsts,

eceptor intended




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
CHEMICAL FUNCTIONAL USE
TOXICS RELEASE INVENTORY
MONITORING DATA
EXPOSURE PREDICTIONS

PRODUCTION VOLUME

Product and Use Categories (PUCs) o

¥ Gategorization type ¥ Number of Unique Products A
CPCat Cassette 17
CPCat Cassette 17
CPCat Cassette 16
CPCat Cassette 12
CPCat Cassette "
CPCat Cassette 8
CPCat Cassette 8
CPCat Cassetie 8
CPCat Cassette 7
CPCat Cassette 6

== < 2 3 4 ] 6 7 8 9 10 = =»  Last




Erreircnmentsl Protection
Agancy

MS-Ready Mappings SEPA

Batch Search  Lists »  Predictions Downloads

Progaron
108532-15-6 | DTXSID20148579

Searched by D35Tox Substance Id. L\\s
EXECUTIVE SUMMARY
I
jt Iy Molecular Formula: C:-Hy:ClMy0s & piol File | QL Find Al Chermicals
PROPEATIES
Q Iy | Average Mass: 743.56 g/mal | |l |sntope Mass Distribution
He Ll
Structural ldentifie
" ! Struc 1
I\ ' Linke 3 i -
Linked Substances /
sl Same Connectivity: 71 K rChl)
GENRA (BETA) s
Mixtures, Component scords
Simil !_
P —— M5-Ready Mappings: DTACID301304: 12 records; DTXID0013374: 11 records;
Pres: I 1
b LITERATURE Similar Compounds: 0 records
LINKS Reco i 4

Quality Control Notes — 1




Specific Data-Mappings Y
“MS-Ready Structures”

A) Molecular lon B) MS-Ready Form C) Mappings from MS-Ready

LH 3 Diphenhydramine
C,,H,,NO | 255.1623
DTXSID4022949

. . Diphenhydramine citrate
m/z= 256.1702 monoisotopic mass= 255.1623 C,oH,oNO, | 447.1893
237729 8 .
Ci7H,NO O DTXSID80237211
DTXCID802949 .

HCI

3 .
N/ 0. LOH
Wala E e
O CH3 o .

Diphenhydramine
hydrochloride
Cy7H5,CINO | 291.1390 Diphenhydramine salicylate

DTXSID4020537 C,4H,;NO, | 393.1940
DTXSID10225883

10



MS-Ready Publication

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

McEachran et al. f Cheminform (2018) 1045 . *
ht'tps:.i'."d-u-i.-:l:g.-'m.] 186/513321-018-0299-2 JD U rnal Df C h E m InfD rm at | CS
METHODOLOGY Open Access

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

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

1"



United States
Erreircnmentsl Protection
Agancy

MS-Ready Mappings Set

tion Home Advanced Search Batch Search Lists w Predictions  Downloads:

MS-Ready Mappings of Benzocaine (Isotopes pre-filtered)

10 of 12 chemicals visible

Send to Batch Search

Anesthesine succi

Anesthesine coalats Proy n rochloride with benzocaine
DTXSID: DTXEID60142336 DTXSID: DTXSID20143337 DTXEID: DTXSID20148570 DTXEID: DTXSIDE0177812 DTXEID: DTXSIDB0212866
PubChem: PubChem: & PubChem: 5 PubChem: 33 PubChem: 9
CPDAT:0 CPDAT:0 CPDAT-0 CRDAT-O CRDAT:O
o o
-
Y I ”
1
Almagel A-neo Almagel d-aminobenzoate--2, idin-1-ium N-[.

DTXEID: OTXSID60227550
PubChem: 9
CPDAT:0

DTSID: OTXEIDT0227560
PubChem: 9
CPDAT:0

DTEID: OTXEID
PubChem: 5
CPDAT:0

DTXSID: DTXSIDE00Y
PubChem: 0
CPDAT-0

12



Mass and Formula Searches

Supporting Mass Spectrometr

Advanced Search@
Mass Searche
+ Min/Max Select Adduct | Meutral ¥
Da + Error Da Da | ppm Search O
Molecular Formula Searche
® M5 Ready Formula €3 Search O
Exact Formula €
Generate Molecular Formulale) @
+ Min/Max
Dia + Error Da | ppm Search Q

Default Options: C[1-50] H[0-100] G[0-20] N[0-20] P[0-20] S[0-10]
Include Halogens: O F[0-20] CI[0-20] Br{0-20] 1[0-20]

13



Advanced Searches

Mass Based Search

Mass Search €)
+ Min/Max
Adduct All Adducts
Meutral o e Choose adduct from dropdown
191.131 _D_E-_ + | 5 Ca m
Search Q

14



United States
Erreircnmentsl Protection

Agency

Advanced Searches
Mass Based Search

Search Results
Searched by Mass: 191,131 +/- 5.0 ppm.

& Download »

Hyl H,

—
(S1R \ _}

Phendimstrazine
DTXSID: DTXSID1023447
CASRM: 634 7

A~
g T
i oh

utylacetanilide
DTXSID: DTXSIDE0174235
A 0-45-4

TORCA

M Aams FUEE A ARRRA A

Benzamide, M-pe
DTXSID: OTXSID20174196

M-Butylacetanilide
DTXSID: DTXSID2042197
CAZAMN: 97-40-6

TOHC,

Mazzs Diff: 0000014

thylphemyiacetamide
DTXSI0: DTXSID001 79045
CASRM: 24371-86-1

Ml FEEE FUARRAY A

TOXCAST:
Azss Diff 0.000014

ethylaminc)-Z-methyl propiophen...

DTXSID: DTXSIDG0130T96
CASRMN: 26171-50-6
TOKCAST:

M FUEE AUARRRA A

e _ E

Hyt THy

£,

-dimethyd-3-{m-methoegyp...
DTXSID: DTXSID40173560
CASRM: 10832-26-9

Acetanilide, 26 -disthyl- Azetidine,
DTXSID: DTXSID20168148
CASRM: 16665-80-7

TN, TOXCAST:
Mizsz Diff- 0000014 M Diff: 0.000014

CH,

tanone, 1-{4-pyrid

DTXSI0: DTXSID40136504
CASRM: 32841-30-3

TOMCAST:

M lars FEEE A ARRRA A

mid ethyl-2-phemnyl-
DTXSI0: DTXSID60184653
CASRM: 30568-39-9
TOKCAST: -

Bdee PUEE N ARARA A

15



Advanced Searches
Mass Based Search

% Search Results
Searched by Mass: 191,131 +/- 5.0 ppm.

Select all & Download w Zend to Batwch Search 5 Mutticemporant Chamicats % IR _ B

Structure DTXSID Preferred Name CASRN OC Level CPDat Count Mumber of Sources  PubChem Data Sources  PubMed Ref. Counts  Monocisotopic Mass ~— Mass Difference
DEET 124-52-2 Level 1 M 135 155 753 191131014 0.000014 ')
WL W —
M Y
.":\'\ / _‘
B ™
DTXSID1023447 Bhendimstrazing §34-02-7 Lavel 2 12 34 35 50 191131014 0.000014 (]
] L
[
DTXSID2042197 [-Burtylacetanilide 91-43-6 Lavel 2 1 3z 50 1 191131014 0.000014 ')
N J " DTXSID00173045 [ M-Diethylphenylacetamide 2437-26-1 Lavel 4 0 21 52 24 191131014 0.000014 (]
L. L
s
J

16



Batch Searching

* Singleton searches are useful but we work
with thousands of chemicals!

* 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?

17



Batch Searches SEPA

Agency

s 1 United States
‘v’ EPA IETI\« nme Protec mn Home Advanced Search Batch Search Lists w Predictions Downloads —
Batch Search®

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

Step Six: Click "Download"

Please enter one identifier per line

Select Input Type(s) Enter Identifiers to Search [s=arches should be limited o < )
| |dentifiers 107-02-8 -
) 79-08-1
Ch M
. emical Name €§ 107-13-1
CASRN @ 309-00-2
InChikey € 107-18-6
D55Tox Substance 10 €9 62-33-3
7631-89-2
DS5Tox Compound 1D €Y 1327533
InChikey Skeleton €9 7784-48-5
MS-Ready Formulz(e) €9 26628-22-8 -

Exact Fermula(e) €
Moneisotopic Mass €)

@ Display All Chemicals ** Download Chemical Data

Select Qutput Format:

Excel v & Download

Customize Results Presence in Lists:
Select Al 40CFR355 Extremely Hazardous Substance List and Threshold Planning Quantities
Select All in Lists AEGLS: Acute Exposure Guideline Levels &

18



Batch Searches

2 ) United States
” Environmental Protection
\’ Agency

Step 1

s T ——

United States
Erreircnmentsl Protection
Agency

Step 4 Step 5 Step 6 -

Select Qutput Format:

Customize Results
Select Al
Select All in Lists

Chemical Identifiers

7 DTHSID @

# Chemical Name €)
DTHCID @

7 CAS-RN €@

7 InChikey €

#| JUPAC MName €

Structures
Mal File €9
SMILES €
InChi String €

# 15-Ready SMILES €
QSAR-Ready SMILES €3

Intrinsic And Predicted Properties
Malecular Formula €9
Average Mass €9
Monoisotopic Mass €

#| TEST Model Predictions €9

#| OPERA Model Predictions €)

Step Six: Click "Download"

Excal hd ownloa

Presence in Lists:

AQCFR355 Extremely Hazardous Substance List and Threshold Planning Quantities &

AEGLS: Acute Exposure Guideline Levels

ARTICLE: Bench-Mark Dose Human Health Assessment List (Wignall et al, 2014) &

ATSDR: Minimal Risk Levels (MRLs) for Hazardous Substances &'

ATSDR: Toxic Substances Portal Chemical List

California Office of Environmental Health Hazard Assessment (£

CERAPP: Collaborative Estrogen Receptor Activity Prediction Project
CHEMINV; ToxCast/Tox21 Chemical inventory available as DMSO solutions (201811
CHEMINV: EPA Chemical Inventory for ToxCast

CHEMINV: EPA ToxCast CHEMINV list of volatiles
CHEMINV: EPA ToxCast Cheminventory chemicals with stability problems &
CHEMINV: EPA ToxCast Cheminventory DMSO Insolubles &

CHEMINV: EPA TaxCast Cheminventory List of Reactives (&'
DRUGS: DrugBank database from the University of Alberta [
DRUGS: ITNANTIBIOTIC list of antibiotics '

DRUGS: Pharmaceutical List with EU, Swiss, US Consumption Data &

OTOX; Ecotoxicology knowledgebase &

Endocrine Disruptor Screening Program (EDSP) Universe of Chemicals &

19



Batch Searching Formula/Mass SEPA

Erreircnmentsl Protection
Agency

Batch Search@

Step 1 Step 2 Step 3 Step 4 Step 5 Step B

%
Step Five: Choose Data Fields to Download

Please enter one identifier per line

Select Input Type(s) /- ppm Enter ldentifiers to Search (searches should be limited to <5000 identifiers)
L Identifiers 41.0265 -
) 56.02621
) Chemical Nameﬁ 53.0265
Lcasrn @ 58,0418
L inchikey €9 93.0578
113.9639
|| DSSTox Substance ID €9 151.8754
L DSSTox Compound ID € 09,9377
[ InChikey Skeleton € 77.9872
() MS-Ready Formula(e) ﬂThis search is based on what we refer to as "Mass Spec (MS) Ready” structures. All chemicals i

within the database are treated in a manner such that all are desalted, mixtures are separated,
) Exact Formula(e) ﬂ
and stereochemistry is removed as Mass Spectrometry detects the major components of a salt
¥ Monoisotopic Mass - T Y - p Y U P ] i
r mixture and is insensitive to stereochemistry. As an example, a search for the monoisctopic

@ Display All Chem|mass of phenol will return phenal, sodium phenolate and calcium phenaxide. See the

| publication for more details: https://doi.org/10.1186/513321-018-0299-2.

20




United States
Erreircnmentsl Protection

Agency

PREFERRECASRN DATA_ SOURCITOXVAL CTOXCAST TOXCAST

NUMBER_OF_PUBMEC PUBCHEM_DATA_S CPDAT_COUNT

Aniline 62-63-3 148 Y 047 1/211 1932 284 80
3-Methylpyr 108-99-6 93y 2.8 16/571 16 120 16
2-Methylpyr 109-06-8 88 Y 0.0 0/211 1395 112 12
4-Methylpyr 108-89-4 82%Y 0.52 21381 1 118 4
Aniline hydr 142-04-1 64|Y 223 9/404 1932 66 f
Anilinium ni 542-154 13 - 237 5211 1932 4 -
Benzenami 542-16-5 13 - - - A
1.3.5-Trinitn 3101-79-9 10 - - - 10 1
Di-2-propyn 6921-28-4 10 - - - 43 -
Benzenamii 542-14-3 g - - - 15 -
Butanal-an 68411-20- g - - - b
Benzenami 37832-42- 7 - - - 1932 27 -
2 4-Hexadie 1516-01-4 G- - - 26 -
Cyclobutan 156760-35-3 6 - - - 79 2
Aniline hydr 542-13-2 G- - - 1932 6 -
Benzenami 542-11-0 6 - - - -
Tris{4-aminc 68389-46-¢ b - - - 3
4-[(2-Chloro T1566-74-( G- - - 4
Heptanal--a 9003-50-3 b - - - 1

21



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)

United States

rrvironmental Protection

Agency

ST CTRRREEERRTR

22




search Q,

MS-Ready Structures
Underpin-Analysis

This search i1s based on what we

| refer to as "Mass Spec (MS)
Ready” structures. All chemicals
within the database are treated
in 2 manner such that all are
desalted, mixtures are
separated, and stereochemistry

Molecular Formula S€ic remaved as Mass

Spectrometry detects the major

(® M5 Ready Formula % components of a salt or mixture

Formula

and is insensitive to
stereochemistry. As an example,
| a search for the formula of
.tphenﬂl will return phenol,
sodium phenolate and calcium
phenoxide. See the publication
for more details:
https://doi.org/10.1186/s13321-

Generate Molecular F018-0299-2<\a>

nnnnnnnnnnnnn
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United States

MS-Ready Structures
Underpin-Analysis

Select Input Type(s) +/-|5 Y| ppm Enter ldentifiers to Search (z=zrch
Identifiers 41 'DE?S
Chemical "\a"nsﬂ 2:322?
CASRN €) 58.0418
InChiKey € 93.0578
DSSTox Substance ID €9 1;?3?;3
DS5Tox Compound 1D €) 69.5;3]'?
InChiKey Skeleton €9 77.9872
MS-Ready Formula(e) ItThiE search is based on what we refer to as "Mass Spec (MS) Ready” structures. All chemicals -

within the database are treated in a manner such that all are desalted, mixtures are separated,

and stereochemistry is removed as Mass Spectrometry detects the major components of a =alt

¥ Monoisotopic Mass . . _r‘;.,-' N p R J 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: https://doi.org/10.1186/s13321-018-0299-2.

Exact Formula(e) €

24



The Dashboard to Support

MS-Analysis

Mass Searche

+ Min/Max M A
las Da + E Da | ppm
Molecular Formula Search @
ecular F 5 ®/ MS Ready Formula €)
Exact Formula €)
Generate Molecular Formula(e) e
+ Min/Max Step One Step Two

o

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

rrvironmental Protection



MS-Ready Mappings

* Input Formula: C10H16N208: 3 Hits
(O M5 Ready Formula €) (@) Exact Formula €9

Formula

C10H16N208

Search Q

26



MS-Ready Mappings SEPA

Erreircnmentsl Protection
Agancy

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

Hide chemicals that ars: w

= = b

M MiNE N

Trisodium ethylenediamine! CEta Ethrylenediaminztss Diammanium dibydrogen & M.
DTSID: DTXSIDT020556 DTx5ID: DTXSIDE022977 DTXSID: OTX=IDe02731
PubChem: 33 PubChem: 155 PubChem:- 12
" CPDAT: 387 CPDAT- 17

), [IM,N'-1,2-ethanediyibis]
DTXSID: DTXSIDa027315
Pubdi

Tetraammanium ethylenediaminetet
DTXSID: DTXSIDe027320

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

ium disodium ethydenediaminet
o

Tetrapo

27



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

28



Complexity to Simplicity —
93 Chemicals — 7 in EPAHFR

1 |[INPUT DTXCID_INDIVIDI FORMULA_ SMILES_IDTXSID CASRN EXPOCAST_MEXPOCAST DATA_SOURCITOXVAL_CTOXCAST_TOXCAST_# OF PUBMED PUBCHEMJEPAHFR
2 |C10H16M208 DTXCID802977  C10H16MN2( OC(=0)CI DTXSID602297T  60-00-4 "7 96e-05 Y my 2 65 313 | 25251_'

3 |C10H16M208 DTXCID902977  CA0H16N2COC(=0)Cr DTXSID3027073  139-33-3 - - 4y - - 26251

4 |C10H16M208 DTXCID902977  C10H16MNZCOC(=0)Cr DTXSID3026350 64-02-8 - - vy - -

5 |C10H16M208 DTXCID902977  CA10H16NZC OC(=0)Cr DTXSIDT020556 150-38-9 - - Y - -

6 |C10H16M208 DTXCID902977  CA10H16N2(OC(=0)CrDTXSIDA049609 67989-88-2 - - 20 - - -

7 |C10H16M208 DTXCID902977  C10H16N2C OC(=0)Cr DTXSIDA049576 6381-92-6 - - 19Y - - 25251

8 |C10H16M208 DTXCID902977  C10H16N2COC(=0)Cr DTXSID0034564 12276-01-6 - - 1 - - - -

9 |C10H16M208 DTXCID902977  C10H16NZCOC(=0)Cr DTXSIDA027774 15708-41-6 - - 48 Y .98 6/303 241

10 |C10H16M208 DTXCID902977  CA10H16N2C OC(=0)Cr DTXSID2036409  62-33-9 4 642-06 Y vy o 0/64 25251

11 |C10H16M208 DTXCID00197424 C10H16N2C OC(=0)C(DTXSID1051852 20846-91-7 - - 36 Y - - 89

12 |C10H16M208 DTXCID302977  C10H16N2C QC(=0)CI DTXSID6042107 15375-84-5 - - 28y - - 97

13 |[C10H16M208 DTXCIDI02977  C10H16N2C OC(=0)Cr DTXSID3036442 5964-35-2 - - 23Y - - 25251

14 |C10H16M208 DTXCID00197424 C10H16N2C QC(=0)C(DTXSID1051806 178949-82-1 - - 2Y - -

15 |C10H16M208 DTXCID902977  C10H16N2C OC(=0)Cr DTXSID00656Y6  14025-21-9 - - 22y - -

16 |C10H16M208 DTXCID302977  C10H16N2C QC(=0)Cr DTXSID30276813 20824-56-0 - - 21 - - -

17 |[C10H16M208 DTXCIDI0Z2977  C10H16N2C QC(=0)Cr OTXSID30278156 21265-50-9 - - 207 - - 241

18 |C10H16M208 DTXCIDI02977  C10H16N2CQC(=0)Cr DTXSID5058272 17421-79-3 - - 19y - - 25251

19 |C10H16M208 DTXCIDI02977  CA0H16N2C OC(=0)Cr DTXSID3058612  2001-94-7 - - 18 Y - - 25251

20 |C10H16M208 DTXCID902977  C10H16N2C OC(=0)CI DTXSIDB027820 22473-78-5 - - 16Y - -

21 C10H16M208 DTXCID902977  C10H16N2COC(=0)CI DTXSID8058324 175672-97-3 - - 16/- - - - -
22 |C10H16M208 DTXCID902977  C10H16NZ2COC(=0)Cr DTXSID8028343 67859-561-2 - - 14 - - - 5-
23 |C10H16M208 DTXCID902977  C10H16NZCOC(=0)Cr DTXSID4051328 13235-364 - - 14 - - - - 18 -
24 |C10H16M208 DTXCID902977  C10H16N2C OC(=0)Cr DTXSIDE0T0980 68015-77-0 - - 14y - - - 13 -
25 |C10H16M208 DTXCID902977  C10H16N2C OC(=0)CI DTXSID3058317 15934-01-7 - - 1 - - - - 5|-
26 |C10H16M208 DTXCID902977  C10H16N2C OC(=0)CI DTXSID0066163  17099-81-9 - - 11 - - - 241 14 -
27 |C10H16M208 DTXCID902977  C10H16NZ2COC(=0)CI DTXSID1068988 54959-35-2 - - 11 - - - 241 14 -
28 |C10H16M208 DTXCID902977  C10H16NZC OC(=0)Cr DTXSIDA074266 60816-63-9 - - 1 - - - 1 10 -
29 |C10H16M208 DTXCID902977  C10H16NZC OC(=0)Cr DTXSID4048197 39208-15-6 - - 10 - - - - 28 -
30 |C10H1BM208 DTXCIDI02977  C10H16N2C OC(=0)CI DTXSID2065830 14931-83-0 - - 10 - - - 47 9-
31 | C10H16M208 DTXCID302977  C10H16N2C QC(=0)Cr DTXSIDT0189997 36499-65-7 - - 10 - - - 25298 26 -
32 |[C10H16M208 DTXCIDI02977  C10H16N2CQC(=0)CrOTXSIDT051420 61916-40-3 - - 9 - - - - 4 -
33 |[C10H16M208 DTXCIDI02977  C10H16N2CQC(=0)Cr DTXSID2051425 73513470 - - 8 Y - - - 3-
34 |C10H16M208 DTXCIDI02977  CA10H16N2C QC(=0)CrDTXSIDT051426 73637191 - - 8 Y - - - 5-
35 |[C10H16M208 DTXCIDI02977  C10H16N2C OC(=0)CI DTXSID2051427 73637-204 - - 8y - - - - -
36 |C10H16M208 DTXCID302977  C10H16N2C QC(=0)CI DTXSID3058741 10378-23-1 - - 8 Y - - - 3 -
37 |[C10H16M208 DTXCIDI02977  C10H16N2COC(=0)Cr DTXSID6065925 15708-48-2 - - 8 - - - - 19 -
38 |C10H16M208 DTXCIDI02977  CA0H16N2C OC(=0)Cr DTXSID20217976 6766-87-6 - - 8 - - - 13-
39 |C10H16M208 DTXCIDI02977  C10H16N2C QC(=0)Cr DTXSID5065807 14689-29-3 - - T- - - 12)-
40 |C10H16M208 DTXCID902977  C10H16N2C OC(=0)CI DTXSIDE069408 6A0544-70-9 - - T- - 12)-
41 |C10H16M208 DTXCID902977  C10H16N2C OC(=0)CI DTXSID00153984 123354-94-9 - - T- - 2 6
42 |C10H16M208 DTXCID902977  C10H16NZ2COC(=0)Cr DTXSIDT0190705 37209-61-3 - - T- - 6 9-
43 1C10H16M208 DTXCID902977  C10H16NZ2COC(=0ICI DTXSIDT051424  67401-60-7 - - 6 - - 4.-




Complexity to Simplicity —
93 Chemicals — 7 in the list

Qc CPDat Number of PubChem Data PubMed Data Monoisotopic
Structure DTXSID Preferred Name CASRN Level Count Sources Source Source Mass
DTXSID0034564 EDTA, copper salt 12276-01-6 Level1 10 1 g 0 413.918561 ()
w» - -
ol i
b DTXSID3026350  Ethylenediaminetetraacetic acid tetrasodium salt G4-02-8 Level 1 1227 T 57 0 380.018442 .;'_:;.
.- _\\ -
A \\. 4
—y
e DTXSID5049576  Disodium ethylenediaminetetraacstate dihydrate 6381-92-6 Levael1 93 19 31 25251 372075683 ()
:‘.
'.'J !
DTX5ID50496809  Ethylenediaminetetraacetic acid, diammonium copper salt G67980-858-2 Level2 9 20 & 0 387.057712 ()
DTXSIDE022977  Ethylenediaminetetraacetic acid 60-00-4 Level 1 346 71 158 25251 292.090865 ()
= ={ —
. Y
F, L
b e,
- { DTXSIDT020556  Trizedium ethylenediaminetetraacetate 150-38-9 Level 1 85 an 33 0 358.036498 ()
= —{
DTXSIDI027073  Ethylenediaminetetraacetic acid, disodium salt 139-33-3 Level 1 1358 4 56 25251 336.054554 (T
o . -
I‘w-..,
A |




Searching batches

Formula

o W e~ B L R
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(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 "151.063326534 75
maHakmD MTYSIMENICERT 424 3N 2 RAntlae B mmnimakhoam—=ns + Mok r1£1 AE2I2I2E24 rEI"I




Downloadable Data SEPA

Erreircnmentsl Protection
Agancy

Unitecj States
Enwrc. Fmental Protection Home Advanced Search  Batch Search  Lists # Predictions Downloads
gency

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, DSSTox substance identifier (DTXSID) and the Preferred Name.

1 |casrn ldsstox_substance_id preferred_name

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

3 |107-29-9 DTXSID2020004 Acetaldehyde oxime

4 |60-35-5 DTXSID7020005 Acetamide

5 103-90-2 DTXSID2020006 Acetaminophen

6 968-81-0 DTXSID7020007 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 desolvated structures with stereochemistry removed. We refer to these as "MS ready structures” and the MS-ready mappings are
delivered as Excel Spreadsheets containing the Preferred Mame, CAS-RN. DTXSID, Formula, Formula of the MS-ready structure and associated masses, SMILES and InChl Strings/Keys.

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

T U Y £ | 2 ) SV JPM g S s o] ) L DR vty DU U P D P N e
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Work in Progress

 CFM-ID

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

 Retention Time Index Prediction
» Structure/substructure/similarity search

* Generation of MS-ready structures:

— Upload file, download results
— Service based generation
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Predicted Mass Spectra

http://cfmid.wishartlab.com/

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

CFM-ID

Competitive Frugmentot_ion' Modeling for Metabolite Identification

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

 Predictions generated and stored for >700,000
structures, to be accessible via Dashboard
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United States
Erreircnmentsl Protection
Agency

Predicted Mass Spectra
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Home Advanced Search Baich Search Lists v+  Prediclions Downloads

Mass Search

+ Min/Max

Molecular Formula Search

Search Expt. vs. Predicted Spectra

ppm

Mass or Formula must be entered before searching spectrum

lonization Type

ESl+ ¥

Spectra Input

Single Energy Muitiple

Peak Match Window: 0.02 Da

Search

United States
Erreircnmentsl Protection
Agancy




rototype Development

AADashboard
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Prototype Development

atrazine
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 The CompTox Chemicals Dashboard provides
access to data for ~875,000 chemicals

« Multiple prediction models available for data gap
filling
— OPERA models and TEST models — PhysChem and Tox endpoints

— Models based on in vitro data — classification models
— Generalized Read-Across development in progress

« 2 years development as a CompTox Integration Hub
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