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Part I.Part I.
Relational StructureRelational Structure--Analog Analog 

Searching Searching 
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Exact match search 
for Acrylamide:

Result:  6 hits

Structure Searching Across 9 Diverse 
Toxicity Databases:
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Result:  
836 hits

Generalized Sub-Structure Searching Across 
9 Diverse Toxicity Databases:

Any atom 
attached by 
single or 
double bond

View 15/35 hits in EPA IRIS
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Generalized Sub-Structure Searching Across 9 Diverse 
Toxicity Databases: 
15/35 Hits in IRIS containing acrylamide-like  moiety
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Relational Biological Content Searching:
Carcinogenic Potency Database – All Species (CPDBAS_1547)
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Convert tabular data to 
structured data model:

Pure text & numeric fields
No abbreviations
Chemical-structures
Activity-related fields
Standardized entries



Relational Biological Content Searching:
Carcinogenic Potency Database – All Species (CPDBAS_1547)

STRUCTURE
DSSTox_RID
DSSTox_CID
DSSTox_Generic_SID
DSSTox_FileID
STRUCTURE_Formula
STRUCTURE_MolecularWeight
STRUCTURE_ChemicalType
STRUCTURE_TestedForm

_DefinedOrganic
STRUCTURE_Shown
TestSubstance_ChemicalName
TestSubstance_CASRN
TestSubstance_Description
ChemicalNote
STRUCTURE_ChemicalName

_IUPAC
STRUCTURE_SMILES
STRUCTURE_Parent_SMILES
STRUCTURE_InChI
StudyType
Endpoint
Species

Mutagenicity_SAL_CPDB
TD50_Rat_mg
TD50_Rat_mmol
TD50_Rat_Note
TargetSites_Rat_Male, Female, Both Sexes
TD50_Mouse_mg
TD50_Mouse_mmol
TD50_Mouse_Note
TargetSites_Mouse_Male, Female, Both Sexes
TD50_Hamster_mg
TD50_Hamster_mmol
TD50_Hamster_Note
TargetSites_Hamster_Male, Female, Both Sexes
TD50_Dog_mg
TargetSites_Dog
TD50_Rhesus_mg
TargetSites_Rhesus
TD50_Cynomolgus_mg
TargetSites_Cynomolgus
TD50_Dog_Rhesus_Cynomolgus_Note
ActivityCategory_SingleCellCall
ActivityCategory_MultiCellCall
ActivityCategory_MultiCellCall_Details
ToxicityNote
NTP_TechnicalReport
Website_URL

adrenal gland; 
bone; 
clitoral gland; 
esophagus; 
ear/Zymbal’s gland; 
gall bladder; 
harderian gland; 
hematopoietic system; 
kidney; 
large intestine; 
liver; 
lung; 
mesovarium; 
mammary gland; 
mixture; 
myocardium; 
nasal cavity 
nervous system; 
oral cavity 
ovary; 
pancreas;
peritoneal cavity; 
pituitary gland; 
preputial gland; 
prostate; 
skin; 
small intestine; 
spleen; 
stomach; 
subcutaneous tissue; 
all tumor bearing animals; 
testes; 
thyroid gland; 
urinary bladder; 
uterus; 
vagina; 
vascular system. 7



Relational Biological Content Searching:
Carcinogenic Potency Database – All Species (CPDBAS_1547)

Search database for all compounds satisfying dual condition:
FieldName=TargetSites_Rat_Male, Value=thyroid
FieldName=TargetSites_Mouse_Male, Value=liver
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Search Results: 9 hits / 1547 total
TargetSites_Rat_Male = thyroid 

& TargetSites_Mouse_Male = liver

Search Results: 9 hits / 1547 total
TargetSites_Rat_Male = thyroid 

& TargetSites_Mouse_Male = liver

TestSubstance_ChemicalNam
e
TargetSites_Rat_Male
TargetSites_Mouse_Male
Salmonella Mutagenicity 9



Search Results: 9 hits / 1547 total
TargetSites_Rat_Male = thyroid 

& TargetSites_Mouse_Male = liver

Search Results: 9 hits / 1547 total
TargetSites_Rat_Male = thyroid 

& TargetSites_Mouse_Male = liver

TestSubstance_ChemicalNam
e
TargetSites_Rat_Male
TargetSites_Mouse_Male
Salmonella Mutagenicity 10



Relational & Structure-Analog 
Searching Requirements:

Standardization 

Chemical Structure Indexing

Internet Linkages
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Part II.Part II.
The ProblemThe Problem

12



Environmental Chemicals: 
Toxicity Assessment Data Gaps
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“A major focus for the future of computational toxicology 
will be integration and analysis of large data sets. The 
current state of toxicity databases is something of a 
mess. There are a number of databases, each with 
differing content, architecture, and searchability, that 
makes the task of integration extremely difficult.” 14



EnvirofactsEnvirofacts Master Master 
Chemical Integrator Chemical Integrator 

(EMCI)(EMCI)
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Part III.Part III.
Chemical StructureChemical Structure--IndexingIndexing
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Chemical structure-annotation
Data standards & integration
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DSSTox Standard Chemical Fields:DSSTox Standard Chemical Fields:

DSSTox_RID

DSSTox_CID

- defined organic
- inorganic
- organometallic

- parent,
- salt Na, Cl, etc
- complex HCl, H2O, 

mesylate, etc

- single chemical compound
- macromolecule
- mixture or formulation
- unspecified or multiple forms

- description of mixture 
- nature & CAS of components
- tautomers
- stereochemistry

STRUCTURE_ChemicalType

STRUCTURE

TestSubstance_ChemicalName

STRUCTURE_TestedForm_D
efinedOrganic

STRUCTURE_MolecularWeight

STRUCTURE_Formula

STRUCTURE_ChemicalN
ame_IUPAC

STRUCTURE_SMILES

STRUCTURE_Parent_SMILES

STRUCTURE_InChI

ChemicalNote

- tested chemical,
- general form of chemical,
- active ingredient of formulation,
- representative isomer in mixture,
- representative component in mixture,
- monomer of polymer

, simplified to parent 

CH3

O

CH3
TestSubstance_CASRN

TestSubstance_Description

DSSTox_Generic_SIDSTRUCTURE_Shown

DSSTox_FileID
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Search by:
Chemical Name
CAS Registry #
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Part IV.Part IV.
Data LinkagesData Linkages
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http://www.epa.gov/ncct/dsstox/

Click
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Click

http://www.epa.gov/dsstox_structurebrowser/
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DSSTox 
Structure 
Browser:

Search by:
Name
CAS
SMILES
InChI
Structure

Link-outs:
PubChem
ChemSpider
Lazar
ACToR

Link-ins:
NTP
IRIS
HPV-IS
CPDB



Click
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Click
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Click
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Click

DSSTox Structure 
Browser:

Convert text-search 
to structure-analog 
search



Click
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Click to submit for 
structure search
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Click
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Click
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Click
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Click
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Click
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Click
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Where are the data??
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Structure-search
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DSSTox Structure 
Browser:

External URL link-in
Dedicated searching 

through indexed db



http://www.epa.gov/dsstox_structurebrowser/?dbs=iristr&qtype=SMILES&qval=c1ccccc1N
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52

DSSTox Assays and 
Chemical Inventories in 
PubChem
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DSSTox SDF 
Files & 

Documentation

DSSTox 
Structure-
Browser

EPA HPV 
Information 

System

EPA IRIS 
Summary

CPDB

NTP

PubChem

DSSTox

EPA ACToR
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1

Convert tabular data to 
structured data model:

Pure text & numeric fields
No abbreviations
Chemical-structures
Activity-related fields
Standardized entries
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CTEPPS_v1a_60
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Next steps:

What data standards already exist in the 
exposure community? 

What modifications to existing exposure-related 
resources are required to build relational 
capability?

What exposure-related resources can be 
indexed by chemical structure?

What would the world of Exposure-informatics 
look like?
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Bioavailability & Fate

Bioactivity
Physchem properties

Chemical Structures

Risk Assessment

ToxicologyExposure

Chemistry
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