CompTox Chemistry Dashboard

Overview

The CompTox Chemistry Dashboard provides information regarding chemical compounds and substances of
potential interest to environmental scientists. It contains information about substances, associated chemical
structures, experimental and predicted physicochemical and toxicity data, bioassay data, exposure data and
additional links to relevant websites and applications. The dashboard provides information for over 700,000 chemical
substances and continues to expand in terms of the number of chemicals represented. Iterative review of the data is
ongoing and additional data types are introduced with each release.

Basic Search

There are a variety of search capabilities presently available on the dashboard including by chemical name or
identifier, by mass or molecular formula and a batch search capability for searching larger collections of data. Future
work will introduce structure, substructure and similarity searching. The text search box allows a user to search using
a number of chemical "identifiers" including chemical name, common name, CAS Number or InChiKey (SMILES and
InChliString searching will be introduced in a later version). For the time being, the search is for an EXACT Search
only (but can be filtered using the checkboxes below the entry box to return only chemical entities that have a single
component or exclude isotopically-labeled compounds (e.g. no deuterium- or 13C-labeled compounds).

Search a chemical by systematic name, synonym, CAS number, or InChlKey Q

=) single component search L Ignore isotopes

If a hit is identified in the database then the search will return a detailed results page with associated information for
the chemical. For example, a search for "atrazine" returns the chemical at
http://comptox.epa.gov/dashboard/DTXSID9020112, discussed in more detail below in the Chemical Results Page
section.

Chemical Results Page

The chemical results page for atrazine is given at http://comptox.epa.gov/dashboard/DTXSID9020112. An image of
the results page is shown below.

Alrazine
1912-249|DTXSID9020112
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Wikipedia

Atrazine is an herbicide of the triazine class. Atrazine is used to prevent pre- and postemergence broadieaf weeds i crops such as maize
(com) and sugarcane and on turf, such as golf courses and residential lawns. It is one of the most widely used herbicides in US and Australian
agricuture. It was banned in the European Union in 2004, when the EU found groundwater levels exceeding the limits set by reguiators, and
Syngenta coukd nefther show that this could be prevented nor that these... Read more
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https://en.wikipedia.org/wiki/CAS_Registry_Number
https://en.wikipedia.org/wiki/International_Chemical_Identifier
http://comptox.epa.gov/dashboard/DTXSID9020112
http://comptox.zn.epa.gov/dashboard/rapidtox/dsstoxdb/results?search=DTXSID9020112

The page shows an image of the chemical structure and associated information. When a Wikipedia article is available
then a snippet of that article is shown with a link out via the “Read More” link. There are over 700,000 substances on
the dashboard and around 15,000 substances linked to Wikipedia only.

The intrinsic properties include molecular formula, average mass and monoisotopic mass, properties that are
valuable to analytical scientists involved in structure identification and, in particular, to support targeted and non-
targeted screening identification of environmental chemicals (for example, as reported by Sobus et al.). “Find All
Chemicals” will perform a formula search of the dashboard and will display all results in a Tile or Table view
depending on the user selection. This will be covered in more detail later in the help manual. All properties can be
copied to the clipboard, individually, using the Copy button.

Intrinsic Properties

Molecular Formula: CEH14CINS Q, Find Al Chemicals || I
Average Mass: 21565 g/mal &
Monoisotopic Mass: 215082773 g/mal &

The structural identifiers include the IUPAC Name, SMILES, InChiString and InChlKey.

Structural Identifiers

IVPAC Mame: §-Chioro-M2-ethyl-N*-(propan-2-vil-1,3,5-triazine-2 4-diamine
SMILES: CCHNC1=MC{NC{C)C)=MNC{Cl=N1

InChl String: InChi=1S/CEH14CINSe1-4-10-7-12-6( 811 2-8(14-7)11-5{2)2h5H,4H2 1-2H2,(HZ,10,11,12,13,14)

el Al A

InChiKey: MXWINTOOROXGIU-UHFFFACYSA-N

Search Google for! | Q Structural Skeleton | Q Full Structurs

I Copy Al

The InChiIKey can be used to perform a search across the internet using the Google Search Engine. For example, for
the chemical structure of Atrazine the InChlKey displayed above results in over 500 "exact structure™ hits

online: https://www.google.com/#q=MXWJVTOOROXGIU-UHFEFAOYSA-N. An InChlkey skeleton search ignores
stereochemistry, charge and isotopes when searching for a particular chemical.

The Record Information tab includes a citation that can be utilized when reporting a record, as well as information
regarding data quality.

Record Information

Citation ©
LS. Environmental Protection Agency. Chemistry Dashboard. hitp:/fcomptox.ag.epa.govdashboard/DTXSIDS020112 (accessed December
12, 2018), Atrazine

Data Quality

Manually curated and no conflicts in multiple public sources



http://www.sciencedirect.com/science/article/pii/S0160412015301112
https://www.google.com/#q=%22MXWJVTOOROXGIU-UHFFFAOYSA-N%22

The different levels that can be listed are as follows:

Data Quality Definition
100% Manually curated with highest confidence
80% Manually curated and no conflicts in multiple public sources
60%
40% Programmatically curated and no conflicts in selected public sources
20% Programmatically collected from a single public source

Chemical Search Results Page

For each chemical, a series of tabs are displayed providing access to additional information about the chemical. The
list of tabs is shown below. Each of these will be discussed in order.
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Chemical Properties

The Chemical Properties listed in the table include both experimental and predicted property data. The experimental
data are sourced from various sources including data curated from PHYSPROP downloadable files (explained in
detail in the paper by Mansouri et al) as well as data from other public websites. Five forms of predicted property data
are available. These include data from EPISuite, from the OPERA models (Mansouri et al. publication in preparation),
from the NICEATM models (Zang et al, manuscript accepted for publication), from the Toxicity Estimation Software
Tool (TEST) Models and harvested from the Open PHACTS project as predicted by ACD/Labs. The summary tab
displays a table with a list of all available properties and, if available, the average experimental property and range of
experimental properties. The numbers in parentheses indicate the number of each of the properties available.

Chemical Properties External Links Synonyms Product Composition Bioassays Exposure Analytical Literature Comments
m Download as: TSV Excel SOF

LegP: Octanol-Water

Property Average Median Range Unit
Water Solubility Experimental Predicted Experimental Predicted Experimental Predicted

LogP: Octancl-\Water 2.61 (1) 288(4) 26110261 266 261 2.50t02.82
Density og (1) (4)

Water Solubility 1.30e-04 (1) 1.462-02 (4) 1.20e-0410 1.20e... 1.46e-02 1.20e-04 1.50e-04 to 5.72e... moll
Metting Point Density = 1.27 (1) = 127 = - gicm*3

- . Metting Point 174 (6) 151 (3) 173 to 177 131 1723 t0 177 14 to 167 °C

Boiing Point

Boiling Point - 312 (3) - 32 - 28410 339 C
Surface Tension Surface Tension - S3.8(1) - 538 - - dynicm

“Japor Pressure T.21e-11 (1) 4.4T2-05(3) T.21e-1to7.21e-11 4.47e-08 7.21e-1 2.03e-07 to 1.27e... mmHg
“apor Pressure

Soil Adsorp. Coeff. 174 (1) 173 (2) 174 to 174 173 174 144 to 202 Likg
Soil Adsorp. Coeff. LogKea: Octancl-Air - 2.400(1) - 2.40

Henry's Law - 420210 (1) - 4.20e-10 - - atm-m3imele
LogkKea: Octanal-Air

Atmos. Hydroxylsti... - 1.71e-11 (1) - 1.71e-11 - - cm3/molecule*sec
Henry's Law Index of Refraction - 1.81 (1) - 1.61

Molar Refractivity - S8.5(1) - 58.5 - - cmt3
Atmos. Hydroxylation R.

oy pKa Basic Apparent - 227 (1)



http://dx.doi.org/10.1080/1062936X.2016.1253611
https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface
https://www.epa.gov/chemical-research/toxicity-estimation-software-tool-test
https://www.epa.gov/chemical-research/toxicity-estimation-software-tool-test
https://www.openphacts.org/2/sci/data.html
http://www.acdlabs.com/

For the example above, the Average Melting Point is listed as 174 (6) indicating that there are 6 melting points
available covering a range of 173 to 177 degrees. Clicking on the individual property button on the left hand side
opens up a detailed property table for review. The table of Melting Points listed below shows the information for
Atrazine. Hovering over the Source names will display details regarding the Source information.

Summary

LogP: Octanol-WW...
Water Solubility
Density

Boiling Point
Surface Tension
‘Epor Pressura
Soil Adsorp. Cosff.
Logkoa: Octanal...
Henry's Law
Atrnos. Hydroeyl...
Indest of Refraction
Malar Refractivity
plia Basic Appar. ..

Molar Volume

Experimental

Predicted

Download as: TSV Excel SDF

Source

PhysPropMCCT

Jean-Claude Bradley Open Melting Point Dataset
Jean-Claude Bradliey Open Melting Point Dataset
Jean-Claude Bradley Open Melting Point Dataset
Jean-Claude Bradliey Open Melting Point Diataset

TCI

Source
EPISUITE
OPERA

MICEATM

Melting Point
Puerage Median
174 (@) 175
151 (3) 151
Experimental
Result
173 *C
173 *C
173 °C
176 *C
177 *C
1756 *C
Predicted
Result
114 *C
187 *C
153 *C

Range
173 to 177

114 to 187

Calculation Details
Mot Available

OPERA Model Report

Mot Awailable

QMRF

Mot Awvailable

Hrailable

Huailable

In both cases, the summary table of properties and the detailed table of values, it is possible to download the file in
either tab-separated value (TSV), Excel table format or as a Structure Data File (SDF).

In order to deliver total transparency in terms of how the property predictions are performed a report regarding the
Calculation Details is available for the OPERA calculations. An example is shown here for Atrazine and is displayed

below.



http://comptox.ag.epa.gov/dashboard/dsstoxdb/calculation_details?model_id=18&search=20112

[® Save Report

OPERA Models: Melting Point

Atrazine
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Atrazine Prapazine Terbuthylazine Simazine Cyprazine
Measured: 173 Measured: 213 Measured: 172 Measured: 225 Measured: 167

Predicted: 157 Predicted: 127 Predicted: 153 Predicted: 205 Predicted: 179

The details regarding how the prediction models were developed are given in the QMRF report that is directly
available as a PDF file that can be downloaded. Each of the available OPERA models has its own QMRF detailing
the software used to develop the models as well as the individual descriptors parameterizing a specific property. In
the Calculation Report shown above the predicted value is the value produced by the prediction model and the Global
Applicability Domain describes whether the chemical structure is contained Inside or Outside of the domain. The
Local Applicability Domain Index is a value between 0 and 1 based on the similarity between the structure and its five
nearest neighbors. The Confidence level, a value between 0 and 1, is an accuracy index of prediction based on the
five nearest neighbors. More details are contained within the QMRF report.

Detailed prediction reports are available from the TEST predictors. An example is shown here.

External Links

There is an abundance of information available for many of the chemicals contained within the CompTox Dashboard.
In order to assist the user in navigating to these external links we have produced a click-through integration allowing
the user to navigate directly to the site. Hovering over the names of the sources will display a tool tip with information
about the specific resource. When links cannot be identified then the appropriate resource is grayed out and not
linked. In the example below, there is no information for the particular chemical in the NIST Chemistry Webbook or
Household Products Database. This approach is not exhaustive however and some of the links may not have data
associated. We continue to invest in approaches to improve these external links.


http://comptox.ag.epa.gov/dashboard/dsstoxdb/test_prediction_details?casrn=75-05-8&cid=9&model_id=7
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The database contains over a million synonyms obtained from various resources. These are displayed with the
relevant quality flags as shown below. The list of synonyms can be copied to the clipboard using the “Copy All
Synonyms” button. Valid Synonyms are those that have been manually curated by members of our curation

team. Good Synonyms have been obtained from a variety of sources and using complex workflows for cross-
referencing are ranked as being of higher quality than the remaining collection of "Other Synonyms". The synonyms
are not warranted as perfect or complete but are the results of our best efforts.

Chemical Properties

Atrazine

External Links

Legend:

Synomyms

Product Compaosition

Exposure Anahytical

Found 100 synonyms
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Product Composition

The product composition tab provides a listing products, percent composition and associated manufacturers from the
CPCat Database. The data can be downloaded in either TSV or Excel format.

Chomcal Popordios. | ExtenaiLinks | Synangms Piogict Composition Bloassays Exposuns Anafyieas Umeaure  Commans

Downoad as: | T8V Escel

Preduct Composition
Product Percent Composition | Manafactures
F5-180 ATRAZINE, 99.5% PURE 99.5% CHEM SERVICE INC
ATRAZINE BOW 0% ACETO AGRICULTURAL CHEMICALS CORP
ATRATOL B0W 7% CIBA-GEIGY CORPORATION
ATRATCL 8P % CIBA-QEIGY CORP
LPC-50TM LAB PERFORMANCE CHECK MIXTURE IN T-BUTYMETHL ETHER 1% CHEM SERVICE INC
F22003 2-CHLORO-4-ETHYLAMNG-S-TRIAZINE 100 UGML 1% CHEM SERVICE INC

STR4TES, PROTURF ST AUGUSTINE WEED CONTROL

DM SCOTT & SONS CO

Bioassays

The Bioassays tab provides access to two different types of bioassay data. This includes the ToxCast data and an
embedded view of PubChem Bioassay data. The Toxcast data shows the bioassay data represented as a graphic
and the target families displayed on the right hand side. These can be displayed one family at a time and switched
using Show/Hide All as necessary. The color coding represents the ACTIVE hit calls as a function of target family.
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Downioadas: TSV | Exeel | Showinactve | Show Background Resuit

The table below the plot lists the tabular data associated with the Toxcast data. The Inactives and “Background
Results” are not shown by default but can be displayed by selecting the buttons above the table. The columns can be
ranked by selecting the appropriate column header (in blue) and hovering over the assay name provides the details
of the assay. Selecting the download in either TSV or Excel will download the file including the background results
and inactives.


https://www.epa.gov/chemical-research/chemical-and-product-categories-cpcat

PusChem Downloadas: | TSV | Escel  Showkadive | Show Background Result
Assay Hame HitCal] Top Scaled Top ACSD log ACSD Infoded Target Famidy
CEETON_HISSR_ESTRONE_up ACTIVE 124 153 106 00236 sieroid homone
ATG_PR_TRANS up ACTVE 180 143 213 113 nucieat mceptot
NVS_GPCR_nH1 ACTVE Nz 106 142 0151 geer
NVE_GPGH_NASORAZS ACTVE w3l 10% L1011 na4z oot
NvS_GPOR_NASoRAT ACTVE 535 1457 544 0800 ootr
NVE_GPCH_BASoR_NSnSalstSve ACTVE 515 FEL] 08 103 aper
NVS_ENZ IMADAC AGTIVE 45 108 513 (AL ousDredustIsE
NVE_ENZ_oCON2 ACTIVE e E2 Wk 0985 adoedustise
NVS_ENZ_HPDES ACTVE 2 138 L5 4] 0840 by
NVE_ENZ_NPOE4AY ACTIVE 853 408 128 o7 et
NVE_ADME_nCYRICIS ACTVE uo 17 am oadt o0
NVE_ADME_hCYP1AZ ACTVE M3 17 ki -] o
BEK_SAg_Exsloctin_down ACTIVE 0188 130 122 109 ool adhesion malecules
BEK_LPS_TNFa_town ACTVE aTr 508 676 083 cytaking

BEK_LPE_ILTa_down eyloking

The PubChem selection button displays a PubChem widget allowing the user to navigate through the PubChem data
sourced using the embedded widget and real time service calls against PubChem to retrieve the latest data.

Toucast PubChem Biological Activibes
_ PUBCHEM > COMPOUND 3 ATRAZINE 3 BIOLDGICAL TEST RESULTS 3 BIOASSAY RESULTS >
BioAssay Results
T Refine/Analyze & Download
IEEEZN Acivees  inconchsive() Inectvell281)  Unspecified(151)
11010 of 1,488 ! 2|l 3l 19 + Actvity ~
:lpmm :Dwm Bisktry Name
17390035 ©62 Cell signaling CRE-BLA (Fsk stim)
4413241 1189 D35Tox (CPDBAS) Carcinogenic Potency Database Summary SingleCeliCall Resulte
48413241 1205 D55Tox (CPDBAS) Carcinogenic Potency Database Summary MultiCeliCall Results
48413241 1208 DS8Ton (CPDBAS) Carcinogenic Potency Database Summary Rat Bioassay Results
22407690 1663 MLPCM Platelet Activation -Dense Granule Release
103179043 401436 Phytotoxicity against lettuce seedlings assessed as inhibition of seed germination at »0.3 mM after 4 days

103179043 401437 i of 2 in spinach thylakoid membranes assess ed as oxygen

103179043 401438 Reduction in hght-induced chiorophyll fluorescence hall-hfe in spinach thylakoids membrane at 0.3 to 1 uM

Luminescent Gluc Reporter Gena Assay Primary HTS to Identify Small Molecule Activator of Glucose Dependent Insulin
Secretion Measured in Call-Rased Svatem Lising Plate Reader - TSS-01 Activator SinnlePaint HTS Activiny X

56314826 743287

Navigation of the PubChem widget should be fairly self-explanatory

Exposure

The Exposure tab lists inferred exposure data associated with the National health and Nutrition Examination Survey
(NHANES) (where available for a chemical) as well as predicted exposure levels, where available. The available data



is very limited across the dashboard with only 106 data tables available for NHANES and ~8000 predicted exposure
levels. The data can be downloaded as TSV, Excel or SDF files.
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NHANES: The Centers for Disease Control (CDC) National Health and Nutrition Examination Survey (NHANES) is a
program of studies designed to assess the health and nutritional status of adults and children in the United States. As
part of the NHANES, the CDC monitors biomarkers of chemical exposure (chiefly metabolites) in the blood and urine
to quantify the levels of chemical compounds present in U.S. residents. Each two-year study cycle comprises
approximately 10,000 individuals, with exposure biomarker data for any given chemical available from only a subset
of roughly 1/3 of the individuals in the study. In the 2014 publication “High Throughput Heuristics for Prioritizing
Human Exposure to Environmental Chemicals” EPA scientists inferred steady state exposure rates (mg/kg
bodyweight) for 106 chemicals from the NHANES urine samples.

Predicted Exposure Data: In Figure 4 of the 2014 publication “High Throughput Heuristics for Prioritizing Human
Exposure to Environmental Chemicals” EPA scientists ranked 7968 chemicals based on the upper (highest) 95th
percentile limit on the predicted average (geometric mean) exposure rate for the total U.S. population. This is one of
those 7968 chemicals. The 1st highest would have the highest predicted possible rate, while the 7968th highest
would have the lowest predicted possible rate. Note that because of limited information available on exposure to most
chemicals the uncertainties are large and we are only 95% confident that the exposure rate is equal to or lower than
the upper 95th percentile limit. The ranking for a chemical is shown on the top left hand side as the XXXXth Highest
Exposure out of 7968 chemicals.

Analytical

The analytical data is a simple count of the number of methods reported in the National Environmental Methods Index
(https://www.nemi.gov/home/). The CAS number associated with the substance of interest is searched against the
database and returns a count. Clicking on the count will open the NEMI page with the list of associated methods.

Chemical Properties External Links Synonyms Product Compaosition Bioassays Exposure Analytical Literature Comments

4 Naticnal Environmental Methods Index a

Links through to the NEMI website and lists the associated methods. An example is for Atrazine.


https://www.cdc.gov/nchs/nhanes/
https://www.cdc.gov/exposurereport/
http://pubs.acs.org/doi/abs/10.1021/es503583j
http://pubs.acs.org/doi/abs/10.1021/es503583j
http://pubs.acs.org/doi/abs/10.1021/es503583j
http://pubs.acs.org/doi/abs/10.1021/es503583j
http://dx.doi.org/10.1016/j.scitotenv.2011.10.046
https://www.nemi.gov/home/

NEMI

== National Environmental Methods Index
NWaMC

About NEMI Glossary

[1912-24-9 Search

Your search for "1912-24 9" returned: 22 results. Page1of 2

Method ID Method Source Descriptive Method Name Get Method Search Ranking

Atrazine by Immunoassay, High Sensitivity, Magnetic Particle E Download full method now (PDF file)
EPA-NERL Pesticides and PCBs in Water GC-ECD E Download full method now (PDF file)

Literature

The Literature Tab provides access to four different ways to access data we class as literature for the purpose of
review within the dashboard. It includes access to PubMed literature, searches against Google Scholar, an Abstract
Sifter that can be used for specific queries against Pubmed articles using MeSH based searches and access to
PubChem Patents.

PubChem Articles

The PubMed widget provides access to the latest articles reported in Pubmed with the chemical in question flagged
for inclusion using the MeSH Ontology mappings in PubChem. The articles are ranked with most recent listed first.

Chemical Fropernes Extarnai Links Synanyme Product Composaon Bioassays Exposure Anayscal Ligegnirg Comments

PubChem Articks PubChem Anicles
Gocgle Schotat PUBCHEM » COMPOUND » ATRAZINE 3 UTERATURE > DEPOSITOR PROVIDED PUBMED CITATIONS
ABSFact Sifihe
RECHEL S Depositor Provided PubMed Citations
& Download
-
11010 of 876 . 21|[3 |l BB ¥ Date v
PMID Date Title Journal
26923738 | 2016-06-01 Atrazing blocks ovulation via suppreéssion of Lhr and Cyp19al mRMA and estradiod secretion in i tive
genadotropin-treated rats. NY)
27114639 2016-03-01 Atrazing exposure causes mitachandrial toxicity in liver and muscle cell lines. Indian journal of pharmacology
26647222 2016-01-05 Endocrine-Disrupting Effects of Pesticides through Interference with Human Glucocarticoid Receptor, Environmental science & technology
26464060 2016-01-01 Effects of Neonicotinoids on Promoter-Specific Expression and Activity of Aromatase ([CYPL9) in Human Toxicological sciences : an official
Adrenocorncal Carcinoma (H295R) and Primary Umbilical Vein Endothelial (HUVEC) Cells, Journal of the Society of Toxicology
Tovicological sciences : an official
09 At Distupt
26377846 2015-09-16 P af ! in BLTKY Munine Leydsg Cells. ol of the Society of Taxiokagy
7. Pesticide use and risk of end-stage renal disease among licensed pesticide i n the Ag) 1] (4] and
26177651 2015-07-15 Health Study: medicine
O P oniging of itter and transcriptome atterations in adult female zebrafish exposed

ZS0BE 20150703 e embryoqenesi Tosicology

Effexts of atrazine on estrogen receptor f+- and G protein-coupled receptor 30-mediated signaling and

#1680 1 0L 050 profiferatron in cancer cells and cancer-associated fibroblasts,

Environmental health perspectives



https://pubchem.ncbi.nlm.nih.gov/widget/docs/widget_help.html#patent
https://www.nlm.nih.gov/mesh/meshhome.html

Google Scholar

The Google Scholar search function allows for terms to be selected from the drop d owns. These are appended into a
search using the CAS Number and Preferred Name. For the query shown below a search of Google Scholar will
return a list of articles with Atrazine and Hazard in the query results. The query can also be edited in the search box

as necessary.

FubChem Atticies Salset Tarm: o AND AND
azar
m B the Query Bators Cusrying (35 Cramcnrs)
il “Hazan” AND “1912-24-3 OR “Aranng”
PubChen Patents

Abstract Sifter

The abstract sifter functionality uses pre-defined queries to initiate a query against PubMed. The list of queries is:

Select Term:

Selecta Query Term

Select a Query Term
Hazard

Fate and Transport
Metabolism/PK/PD

Chemical Properties
Exposure
Mixtures

Selection of one of these queries creates the MeSH query required to perform the search. Retrieve articles (the green
button) will return the number of articles that are identified with a maximum of 1000 available for download. For the
example shown below the abstracts are retrieved and the filter boxes can be used to search and mark-up the
abstracts based on substring searches. Up to three terms can be searched (using the Search and Count button) and
clicking on the individual terms in the table will rank order the results based on the specific search terms. When one
or more abstracts are identified for further reading then the PMID can be selected to open up the abstract in the

PubMed interface.
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Patents

The PubChem Patent Widget lists patents associated with a particular chemical and indexed through PubChem. The
list of patents is ranked with most recent patent listed first. The data can be downloaded directly from the widget
using the Download Button at the top right hand corner.

PubChem Aicies PubChem Patents
Geogls Sthotar PUBCHEM > COMPOUND > ATRAZINE » PATENTS » DEPOSITOR-SUPPLIED PATENT IDENTIFIERS
Alystract Sifler

Depositor-Supplied Patent Identifiers

& Download
1t0100f 7,528 20| 3wl 753 : Submitted Date ~
Patent ID Patent Title Submitted Date Granted Date
US2016088R12 SOYBEAN VARIETY 01046668 2015-09-02 2015-03-31
US5296661 i ! fertilizer compasi coated with an impermeable layer 2012-08-15 2016-03-29
US2016081332 VISCOELASTIC SURFACTANT AS DRIFT CONTROL AGENT IN PESTICIDE FORMULATIONS 2015-12-02 2016-03-24
US2016081342 TANK-MIX FORMULATIONS 2014-05-21 2016-03-24
US2016083651 Apparatus And Method For Coating Particulate Material 2015-11-30 2016-03-24
US2016073632 SAFENED HERBICIDAL COMPOSITIONS COMPRISING A PYRIDINE CARBOXYLIC ACID HERBICIDE 2015-09-15 2016-03-17
US2016075769 AGROCHEMICAL COMPOSITIONS COMPRISING ANTIBODIES BINDING TO SPHINGOUPIDS 2014-04-29 2016-03-17
US2016075992 Stable Fungal Blastospores and Methods for Ther Production, Stabulzation and Use 2015-09-15 2016-03-17
US2016076010 CYTOKININ SYNTHASE ENZYMES, CONSTRUCTS, AND RELATED METHODS 2015-05-21 2016-03-17
USF01E06656T STABLE DEFOAMERS FOR HIGH ELECTROLYTE AGRICULTURAL FORMULATIONS 2014-09-30 2016-03-10

¥ from PutChem

Pub@1hem

Comments

The comments tab will list any comments made by users of the system in terms of potential data issues. Each
chemical record can be annotated with comments regarding incorrect synonyms, quality of experimental property
data etc. This allows crowd sourcing curation of the data on the database and engages the community of users in
facilitating expansion and validation of the data. Comments can be submitted by selecting the Select Comment button
on the top right hand side of the interface. This opens up a modal dialog box for the user to add their comments. The
users email must be included in order to submit a comment as this will allow us to respond. The email will not be
displayed on the record and will be kept private. A captcha is included to prevent spamming.

New Comment

Comment

Type your comments here..

Email address

Enter your email address

I'm not a robot



https://pubchem.ncbi.nlm.nih.gov/widget/docs/widget_help.html#patent

Advanced Searches

A number of additional searches are possible via the Advanced Search page

at http://comptox.epa.gov/dashboard/dsstoxdb/advanced_search, or accessed on the top left hand side of the page.
There are two blocks to the advanced search: Searches to support Mass spectrometry (formula and mass) and
batch-based searches.

Mass Spectrometry Based Searches

The MS-based searches allow for searches based on inputting masses or formulae as shown in the interface entry
forms below.

Chemistry Dashboard

Advanced Search

Mass Search

E Min/Max
Mass amu + Error amu | ppm Search Q
¥ Single component ") ignore isotopes
Generate Molecular Formula(e)

= Min/Max

Mass amu + Error amu | ppm Search Q

"/ Include halogens

Options

Molecular Formula Search

Molecular Formula Search Q

¥ Single component

Mass Search

This search is primarily incorporated to allow a user to search the database for chemicals matching a particular
monoisotopic mass. This search will be of particular value for screening and non-targeted analysis users. A search
can be performed on a single mass +/- error, either in amu (Da) or ppm. The search can be performed ignoring
multicomponent structures and ignoring isotopes. An example search such as 228.1 +/- 5 ppm gives 215 results in a
Table or Tile format. Selection of the single component or ignore isotopes filters means that only chemicals
containing one component will be returned (i.e. no multi component mixtures, no compounds with solvents of
hydration, etc.) Pre-selection of the isotope filter removes all isotopically labeled compounds from the search results.

Generate Molecular Formulae

Generating one or more molecular formulae from a mass and error (a maximum error of 0.05 amu is allowed)
generates all possible formulae depending on the elemental option settings and then ranks these formulae based on
the number of matching hits in the database. For example, the search below for 300 amu +/- 5ppm produces a hit list
of 657 formulae with only a small list of associated matches, eight formulae in total, as shown below.


http://comptox.epa.gov/dashboard/dsstoxdb/advanced_search

Generate Molecular Formula(e)

300 amu 4= 5 amu Search Q

Include halogens

Options -

Search Results

675 Formulale) calculated for a mass of 300.0 with a range of 0.0015

[ selectiDeselect All O VviewAll Hits
Molecular Formulas Hits

C12H13Bro4 19

C13H9BrN4 i

CEBH3F110 3

COHBN40452 3

C10H4NBS2 1

CBH13CIN20452 1

C12H13IO 1

C16HICIOZ2S 1

Cc25

C2H21FZNOP5S

0o

Selecting on a particular formula will open a new tab with the associated chemical structures shown. It is possible to
View All Hits also by selecting the button (top right hand side)

The pre-defined options for the molecular formulae are as shown below. The default options ignore halogens. Other
elements can be included by adding to the options input box.



1"l Include halogens

Cptions ~

c 1 v to 50 v
H 0 v ot 100 v
[e] 0 v to 20 v
N 0 v fo 20 v
P 0 v to 10 v
s 0 v fo 10 v

Other options @ Example: K[0-2], Na[1-5], ..
.

Add more requirements here

Molecular Formula Search

This search is primarily incorporated to allow a user to search the database for chemicals matching a particular
molecular formula. This search will be of particular value for non-targeted analysis users who have already generated
a potential molecular formula from an unknown observed chemical. As with a mass-based search it can be
performed on a molecular formula for a single component and multicomponent structures can be ignored. An
example search such as C15H1602 yields 207 results.

Advanced Search Results Display

The results from a hit list can be shown as either a Table or in Tile form. The tile form of the hit list form is shown
below. The tile list can be pruned using the check box below the structure and choosing the “View Selected” button.
The hit list can be downloaded in the form of a TSV file, an Excel spreadsheet or an SDF file.

Chemistry Dashboard View Selected || Hide Mulicomponent Chemicals - E] aav EI Aas

© Sesrened by Nioscusr Formus, gnanng sotopes: Found 207 resuts far C 1SH1SO2

Downlosd ss:| TS+ | Excslw | SDF v

(L3N Prefarred Name | CASRN C Level | | Number of Sources PubChem Data Source Count |

HiC,

i iy
- d

Bisphenol A Nabumetons 4,4-Propane-1, 1-diyidiphenol &-Hydray-3-methoxybibenzyl Gwsicurcuisctons
80057 2m4538 1578132 50505275 123018432

" I =
Preventol D2 1.2-Naphthalenedione. 3 8-dimethyl5-{1-me. Stehiianthusone CHLORANTHALACTONE A Phenal, 3-methacy-5-{2- phenylethy)
5574345 018288 63305008 17835585

&




Using the buttons on the top right hand side allows the user to switch between table and tile mode and to show or
hide multicomponent chemicals.

D Searched by Malscular Formuls, ignoring isatopes: Found 207 resuits for 'C15H1602

Downlosd =1 | TSV~ | Excel~ | SDF

1+] Structure Preferred Name CAS-RN GC Level CPCat Count Numbero.. PubChem .. Monoisotopic Mass
DTXSID7020182 E
ToxCast™ 'a ( ) Bisphenol A 50057 DSSTox High 25 k] 161 228115030 w]
=~ N
o 2"
DTXSID4045472
ToxCast™ s T Nabumetone 42824-53-5 DSSTox Low a 3 138 228115030 u]
L L
e
DTXSID3044504 K\luf\l 4.4-Propane-1, 1-diyldiphenal 1576-13-2 DSSTox Low a 7 2 228115030 2
| |
e
]
DTXSID40208245 [ 4Hydroey-3-methoybibenzyl 50588-27-5 Public Medium 0 7 12 228 115030 ]

Data displayed for each record returned in the Search Results include DTXSID, structure, Preferred Name, and CAS.
Additional valuable data for suspect screening and non-targeted analysis are the number of data sources, number of
PubChem data sources, and the product occurrence count (CPCat Count) of each chemical returned in the results. It
has been documented that ordering the number of data sources from high to low, the most likely chemicals observed
in a sample rise to the top of the search results list (McEachran et al, 2016). Results can be downloaded, sorted, and
investigated one a time. Additional data displayed as the ToxCast symbol on the left hand side indicates whether or
not ToxCast data is available for the record. Hovering on the label will display the overall percentage of active assays
out of the total for that chemical (Bisphenol A says “14% Active Calls: 174 Active Assays/1220 Total”).

Batch Searching

An additional manner in which to search the Dashboard is through Batch Searching, where a user can enter lists of
many chemicals at a time and return results.

Batch Search

Please enter one identifier per line

Select Input Type(s) Enter Identifiers to Search

("] Chemical Name

[ CAS-RN

(] InChlKey

(] DSSTox Substance ID

|
() Exact Molecular Formula

Display Chemicals Download Chemical Data




A user can search based on a list of CAS Numbers, Chemical Names, InChlKeys, DSSTox Substance Identifiers
(DTXSIDs) or molecular formulae. Mixed searches, for example a mixture of names and CAS Numbers, is possible
by selecting the input type and pasting a list of identifiers into the entry box. The user then selects whether they wish
to display the chemicals hit list or whether to download the chemical data (see below for details). Of particular interest
to suspect screening and non-targeted analysis is the ability to search many molecular formula(e) at once. Having
identified a potential chemical formula of an unknown chemical compound, a user can enter the formula into the box
on the right after checking the “Molecular Formula” box. This query searches the Dashboard for each formula
entered and returns 1-10 results per formula (identified by the user) rank-ordered by the number of data sources.
Results can be displayed or downloaded. When downloading results, the user selects data to be included in the
download file (below). This enables the user to return the most likely candidate chemicals for a long list of unknown
chemicals with associated identifiers, structures, and chemical properties.

Batch Search

Flease enter one identifier per line

Select Input Type(s) Enter Ildentifiers to Search

] Includetop, 2 7 |hits

=]
(=]
(@]
|#| Exact Molecular Farmula

Display Chemicals Download Chemical Data

Select Output Format

Download as.. v

Customize Results

Chemical ldentifiers Structures Intrinsic Properties

|#| (] ] Maolecular Formula

|« [ SMILES || Average Mass

[ CAS-RN [ InChl String ] Monoisotopic Mass

] InChiKey |_] OPERA and TEST Model Predictions

] IUPAC Name
Metadata

[ Curation Level Details
|_| Data Sources

Download &

Of further interest to the mass spectrometry community is the creation and inclusion of “MS-Ready” structures in the
Dashboard. In this manner, an analyst attempting to identify unknowns searches the formula generated from spectra
against de-salted, neutral, single component chemicals (“MS-Ready”). As one MS-Ready structure may map to
several substances, the download of this file can rapidly expand to large files.

Data Downloads

Various types of data contained within the database can be downloaded via the Downloads Page listed in the website
footer or via this URL.



Downloads

DSSTox Identifier to PubChem Identifier Mapping File Posted: 11/14/2016

The DSSTox to PubChem Identifiers mapping file is in TXT format and includes the PubChem SID, PubChem CID and DSSTox substance identifier (DTXSID).

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.

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 itinclude 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 Name, CAS-RN
DTXSID, Formula, Formula of the MS-ready structure and associated masses, SMILES and InChl Strings/Keys.

Future Work

Future versions of the CompTox Dashboard will include addition of the following functionality:

Structure, substructure and similarity searching

Additional visualization widgets for displaying search results

Real-time prediction of properties

Categorization of chemicals using various forms of tagging and ontology-based classification
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