
Mapping of chemical identifiers to DSSTox to enable data 
integration in the US-EPA CompTox Chemicals Dashboard

Christopher Grulke1

Inthirany Thillainadarajah1,2

Patience Brown3

Antony Williams1

Ann Richard1

1. National Center of Computational Toxicology, U.S. 
EPA
2. Senior Environmental Employment Program, U.S. EPA 
3. OECD/EHS, Paris France

The views expressed in this presentation are those of the author and do not necessarily reflect the views or policies of the U.S. EPA

American Chemical Society Meeting, Spring 2019
3 April 2019, Orlando FL



DSSTox Background

Goal: Linking data to chemical structures enabling SAR
• First release of data files in 2004
• Focused on high impact sets of data

• Carcinogenic Potency Database
• Drinking water disinfection by-products
• EPA’s Integrated Risk Information System
• FDA’s Maximum Daily Dose dataset
• EPA’s Fat Head Minnow Toxicity dataset
• ToxCast and Tox21 chemicals

• Currently contains: 876K records (32K manually curated)
• Check it out: https://comptox.epa.gov/dashboard
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https://comptox.epa.gov/dashboard
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EPA’s data islands … circa 2000
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Data linkage in DSSTox
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Chemical Identifiers in DSSTox
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Figure 6.  Schematic illustrating general DSSTox curation workflow for processing a set of Source chemical IDs for a single input record in which 
each Source ID is either mapped to an existing DTXSID, or requires manual curator review (M) and may lead to registration of a new DTXSID 
record: 1) NAME is most frequently provided with Source lists and, typically, is most closely associated with the original data record; 2) CASRNs 
are often provided with Source lists, but are most often collated by the Source from public records, so tend to be less reliable; 3) Structure is most 
often not included with Source lists, but when provided by, e.g., chemical suppliers, tends to be the least reliable identifier in relation to the original 
Source record.  Bold lines indicate curation steps amenable to automated processing; M indicates expert manual review is required. 



Scoring mapped hits
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DSSTox Chemical Lists
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~20K records

Limitation:
Too Small;

Accessibility
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Errors in Data-Structure Linkages
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Case 1: TSCA Chemical 
Substance Inventory
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TSCA Non-Confidential Inventory Input

Release 
2/20/2019
Records: ~60K
Active: 32898
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Curator Validated 23856

CASRN and Name 
Match 39
CASRN Match, 
Name 
questionable 8298

Conflicted 
Mappings 105

No Hits 600



Registering “No Hits” from Trusted CASRN:Name
Source
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Reviewing/Validating Mapped Records
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Pregna-1,4-diene-3,20-dione, 
9-fluoro-11,17,21-trihydroxy-
16-methyl-, 
(11beta,16alpha)-



Case 2: Endocrine Disruption 
Reference Data 



Endocrine Disruption Reference 
Set Background

• Interest in identifying reference chemicals for:
• Validating assays 

• Large set of structurally diverse chemicals across a range of potencies define applicability domain and 
dynamic response of assays

• Linking endocrine mechanisms of action with adverse in vivo responses
• Explicit or implicit regulatory requirement for identifying “endocrine disruptors” 

• Evaluating the performance of non-animal alternative methods 
• Are the same chemicals active in vitro as in vivo

• Reference chemicals were identified from:
• Systematic literature reviews (e.g. Kleinstreuer et al. 2016, 2017; Browne et al. 2018)
• Validation of existing methods (e.g. OECD validation reports; ICCVAM validation reports)
• Scoping documents (e.g. OECD No. 207)
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https://www.ncbi.nlm.nih.gov/pubmed/26431337
https://www.ncbi.nlm.nih.gov/pubmed/27933809
https://www.ncbi.nlm.nih.gov/pubmed/30205136
http://www.oecd.org/chemicalsafety/testing/series-testing-assessment-publications-number.htm
https://ntp.niehs.nih.gov/iccvam/docs/endo_docs/erta-tmer/bg1lucer-ta-tmer-combined.pdf
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2014)23&doclanguage=en


Pre-Chemical Curation Problems

• Many different chemical 
names for the same 
substance

• Many different substances 
for the same chemical 
name

• may have very different 
bioactivities (e.g. 
“nonylphenol”) 



Endocrine Disruption Reference Input 1

Received: 6/21/2017
Records: ~250
Mapping:

~140 Good 
Mapping

~110 
Questionable/No 
Mapping
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DSSTox 2014



Endocrine Disruption Reference Set 
Examples
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Other specific questions:
26037-38-3 Nonoxynol-9
The CASRN is for an unspecific mixture of 
Nonoxynols. Nonoxynol-9 has a defined structure and is linked 
to the casrn 14409-72-4

Perfluorooctane (PFOS)
Perfluorooctane and PFOS are different

68359-37-5 b-cyfluthrin
If b is short for beta, it is a specific set of stereoisomers (with its 
own casrn) whereas the casrn provided is for completely 
unspecified stereochemistry

52315-07-8 b-cypermethrin
If b is short for beta, it is a specific set of stereoisomers (with its 
own casrn) whereas the casrn provided is for completely 
unspecified stereochemistry

From list:
102676-31-3 Fadrozole
102676-47-1 Fadrozole

Explanation: casrn 102676-31-3 is actually the HCl salt of 
fadrazole.

------------------------------------
From list:
6153-64-6 Oxytetracycline

Explanation: casrn 6153-64-6 is a dihydrate form of 
Oxytetracycline



Endocrine Disruption Reference Set 
Examples (Cont…)
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You have the name "6-OH-BDE-47" with CASRN "1017894-49-
3".  We believe this CAS-RN to be better represented by the 
name "6'-OH-BDE-85" (if you want to use this naming 
convention).  Please see here: 
https://comptox.epa.gov/dashboard/DTXSID30873880.  If you 
like the name as is, I would consider this casrn: 79755-43-4 as 
seen here: 
https://comptox.epa.gov/dashboard/DTXSID60229856. 

You have the name "6-OH-BDE-85" with CASRN "1219628-90-
6".  We believe this CAS-RN to be "5-OH-BDE-85" (if you want 
to use this naming convention). Please see here:  
https://comptox.epa.gov/dashboard/DTXSID10873904.  If you 
like your name as is, I would consider this casrn: 35162-01-7 as 
seen here: 
https://comptox.epa.gov/dashboard/DTXSID60474586. 

------------------------------------
From list:
531-95-3 Equol
94105-90-5 Equol

Explanation: casrn 531-95-3 indicates Equol which is a name 
associated with defined stereo.  Casrn 94105-90-5 means (R,S)-
Equol with undefined stereo. 

------------------------------------
From list:
25154-52-3 4-nonylphenol, branched
84852-15-3 4-nonylphenol, branched

Explanation: casrn 25154-52-3 is n-nonylphenol (linear chain 
with unknown location of the chain and hydroxyl group on the 
benzene ring).  Casrn 84852-15-3 is indeed 4-nonylphenol, 
branched (undefined branching in the nonyl alkyl chain).

------------------------------------

https://comptox.epa.gov/dashboard/DTXSID30873880
https://comptox.epa.gov/dashboard/DTXSID60229856
https://comptox.epa.gov/dashboard/DTXSID10873904
https://comptox.epa.gov/dashboard/DTXSID60474586


Endocrine Disruption Reference 
Set Examples (Nonylphenols)

From list:
25154-52-3 4-nonylphenol, branched
84852-15-3 4-nonylphenol, branched

Explanation: casrn 25154-52-3 is n-nonylphenol (linear chain with 
unknown location of the chain and hydroxyl group on the benzene 
ring).  Casrn 84852-15-3 is indeed 4-nonylphenol, branched 
(undefined branching in the nonyl alkyl chain).

Estradiol Branched 4-nonylphenol



Endocrine Disruption Reference 
Set Examples (6-OH-BDE-47)

You have the name "6-OH-BDE-47" with CASRN "1017894-49-3".  We believe this CAS-RN to be better represented by the 
name "6'-OH-BDE-85" (if you want to use this naming convention).  Please see here: 
https://comptox.epa.gov/dashboard/DTXSID30873880.  If you like the name as is, I would consider this casrn: 79755-43-4 as 
seen here: https://comptox.epa.gov/dashboard/DTXSID60229856. 

6-OH-BDE-47

1017894-49-3

https://comptox.epa.gov/dashboard/DTXSID30873880
https://comptox.epa.gov/dashboard/DTXSID60229856


Endocrine Disruption Reference 
Set Examples (6-OH-BDE-85)

You have the name "6-OH-BDE-85" with CASRN "1219628-90-6".  We believe this CAS-RN to be "5-OH-BDE-85" (if you want to 
use this naming convention). Please see here:  https://comptox.epa.gov/dashboard/DTXSID10873904.  If you like your name 
as is, I would consider this casrn: 35162-01-7 as seen here: https://comptox.epa.gov/dashboard/DTXSID60474586. 

1219628-90-6

6-OH-BDE-85

https://comptox.epa.gov/dashboard/DTXSID10873904
https://comptox.epa.gov/dashboard/DTXSID60474586


Endocrine Disruption Reference 
Set Examples (Metabolized BDE)

Decision: 

• Canton et al synthesized metabolites
• Trust drawn structures

• Ignore names
• Ignore CAS-RNs



Why Curation is Essential
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Lists in the Dashboard
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Conclusions
• Input data often contains confusion in chemical identifiers
• Automated resolution only provides a best guess
• Accurate mapping between data and substances/structures requires 

thorough investigation and decision making
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Questions?
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