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Limitations of Public Toxicity
Data for Use in SAR:

* Scattered sources

* Non-standard formats

* Diverse information content

» Lack of chemical structure annotation

« Cannot access full database
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http://www.epa.gov/nheerl/dsstox |

Central Field Definition

U.S. Environmental Protection Agency
Distributed Structure-Searchable Toxicity (DSSTox)
Public Database Network

Recent Adcitions | Cortact Us | Print VYersion  Search:

EP& Home = Research & Development = Mational Heslth snd Environmental Effects Research Laboratory = Distributed
Structure-Searchable Toxicty (DSSTox) Public Database MNetwork

The Distributed Structure- Se"irch'lhle Toxicity (DSSTox] D"ihlnse
Network provides a c y forum for publist st d

format, structure-annotated chemical tomcny data files for open Chemical Public
public access. Project goals are to: Structuras” + E;::?Ies

# Encourage use of DSSTox Standard Chernical Structure Fields and
SDF standard format files for publishing chemical toxicity databases;

DSST:
# Coordinate with outside public efforts to encourage chemical SI;:

structure annotation, data standardization, and open public access to Files
toxicity databases;

@ [nvalve the user community in the effort to migrate more public toxicity \
data into the D3STox standardized format for publishing, Import into Improved
User Database Toxicity
# Provide full, open access to toxicity data files for structure-analog Applications p'm”"
searching and for facilitating developrent of improved models for Structural
predicting toxicity based on chemical structure. Analog
Searching

DSSTox Graphic Flowchart
Distributed: Decentralized set of standardized, field-delimited

databases, each separately authored and maintained, that are able to
accommodate diverse chemical toxicity data content;
Structure-Searchable: Standard format (SDE) structure-data files
that can be readily imported into available Chemical Relational
Databages and structure-searched;

Tox: Toxicity data as it exists in widely disparate forms in current
public databases, spanning diverse toxicity endpoints, test systems,
levels of biological content, degrees of surnmarization, and information
cantent.

‘Current Database Offerings:
CPOERM,CPOEHS,CROBOE,CPOEPRY
DEPCAN

[EPAFHM
NCTRER

* CPDBFR last updsted 29Mar04
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U.S. Environmental Protection Agency
Distributed Structure-Searchable Toxicity (DSSTox)
Public Database Network

Recent Additions | Cortact Us | Prict Version  Search; [GO]

EP& Home = Research & Development = Mational Healtth and Environmental Effects Research Laboratory = Distributed
Structure-Searchable Toxicity (DSSTox) Public Databasze Metwork

RAbout DSSTox U

Work in Progress - -

5 DSSTox
Frequent Questions F
Databases

Databases

I

Central Field Definition
Table + CPDBRM., CPDBHA., CPDBDO. CPDEPR: Carcinogenic Potency Database

Apps, Tools & More Summary Tables for Rat&Mouse, Hamster, Dog, and Non-human Primates

Tumor target site incidence and TDS0 potencies for 1354 chemical substances tested in rats and mouse,
80 chemical substances tested in hamsters, 5 chemicals tested in dogs, and 27 chemical substances
Site Map tested in non-human primates; data reviewed and compiled from literature and NTP studies.

[S0F last wodated T50ct)3)

DSSTox Community

Glossary of Terms

Help @ DBPCAN: water Disinfection By-Products Database with Carcinogenicity Fstimates
Carcinogenicity estimates (high, roderate, low concern) by EPA experts using a mechanism-based analog
SAR approach on a set of 209 water disinfection by-products, mostly small halogenated organics

(SOF fast updated 125ep03)

+ EPAFHM: EPA Fathead Minnow Aquatic Toxicity Database

Acute toxicities of 817 chemicals tested in cormmon assay, with mode-of-action assessments. and
canfirmatory measures.

(SOF fast updated 150c+13)

+ NCTRER: FDA's National Center for Toxicological Research - Estrogen Receptor Binding
Database

Estrogen receptor relative binding affinities tested in a cormmaon in vitro assay for 232 chemicals, listed with
cherical class-based structure activity features.

DSSTox Toxicity Database
Standards:

 Data file format (SDF)

* File naming convention

» Chemical structure information fields
* Documentation requirements

Publishing requirements




DSSTox SDF files

SAR Model Development
“Training Sets”

1.0347 0.0000 0.0000 C
2.3261 0.5213 0.0000 C
2.4544 1.9411 0.0000C

* improved predictive tox models

* more comparable models

* dramatically lowered barriers to use

1.4197 27191 0.0000 C
3.6254 0.0000 0.0000 N
45318 1.0347 0.0000 C
3.8821 21977 0.0000C
59516 1.0347 0.0000 N
6.7295 21977 0.0000 C
5.9516 3.4891 0.0000C
45318 34891 0.0000 C
8.0209 21977 0.0000 N
0
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Chemical Relational Database:
sub-structure, text, property searching

3

* analog searches
- <cremea (1) * search across diverse toxicity endpoints
A-alpha-C . . . .

* search across chemical and toxicity fields

> <CAS> (1)
26148-68-5

> <Source> (1)
http:/ipotency.berkeley.edulcpdb.htmi

> <Tested Form> (1)
neutral

DSSTox File Naming Standard:

EPAFHM vla 617 150ct03.sdf  (.xls)

AT

6 letter Number of Date of last
NAMEID records modification

version 1: major modifications or data additions

revision a: error corrections, minor additions




DSSTox Standard Chemical Fields:

» Structure 2D chemical structure
» StructureShown Description of displayed 2D structure
— tested form, simplified to parent, predicted form, active ingredient of formulation, general form
+ Formula Empirical molecular formula
* MolWeight Molecular weight in atomic units
+ CAS Chem Abstracts Service No. for StructureShown
+ SMILES Linear text notation for 2D StructureShown
+ DSSTox_ID Counter allows unique identification of record
+ DSSTox_FileName Name of file included in each record
+ ChemName Chemical name from original data base
+ SubstanceType Broad substance classification
— defined organic, inorganic, organometallic, polymer, mixture or unknown
+ TestedForm Tested form of chemical
— parent, salt, complex, unknown or multiple forms
* AddToParent Salt counterions or complexed moieties
+ CAS_TestedForm CAS No. for tested form of chemical
* SMILES_TestedForm SMILES code for the tested form of the chemical
» ChemNote Additional qualifier info for chemical fields
— defined mixture characteristics, uncertainty in structure or CAS, stereochem, replicate, etc.
+ ChemCount Counter for structure or CAS duplications in db
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Tested form — / Linked-content fields
Simplified to parent CAS

Ger_1ere_1| form_ | sMILES

Active ingredient of formulation Formula

Monomer of polymeric form MolWit
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CambridgeSoft
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. . . kid ubl kid
Application view I i I '
after SDF import
—Target Sites Rat Both—————————————————— —Target Sites Mouze Both—————————————————

’70th3l Specie:
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U.S. Environmental Protection Agency
Distributed Structure-Searchable Toxicity (DSSTox) Public Database
Network

Recet Adeitions | Contact Us | Print Version [Go]
EPA Home » Research & D » Heaith anl Env Etfects Research = DSSTox » DSSTox Central Fleld Defintion Table

Search:

About DSSTox:
Workin Progress Central Field Definition Table

Frequent Questions

Databases

Central Field Definition

each database isted by NAMEID
Apps, Tools & More CPDB: Carcinogenic Potency Database Summary Tables (CPDBRM, CPDBHA, CPDEDG, CPDBPR) Central Index of
DSSTox Community DBPCAN: EPA Water Disinfection By-Products with Carcinogenicity Estimates

EPAFHWM: EPA Fathead Minnow Acute Toxicity Database DSSTox Databases

Table

Site Map

Glossary of Terms

Help

Indexed DSSTox SDF Files Included in Table: Links provided to corresponding D55 Tox Sowrce SDF Download Page for

1

NCTR Estrogen Receptor Binding Database

Seloct & field name from the drop down st
(7 denotes DSSTox Standard Chermcal Fields

All DSSTox fields listed
alphabetically

355 Com alglelelelelalolilolimiciglolslslsinlololalll
NAMEID_| Field Nama Flald  |DSSTox | Ui Deseription
listed abo Type | SDF Allowable
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Field Defir Acthdty Catogary A\ actie strong! Far purposes of SAR analysis, Fang et al 3001}
ER_REA acte medium! divided the NCTRER data 561 into fve main atimly
In the tabli aCtve weak! categories:

active $trong (ER_REA > 1),
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R . Fivids | salts o0 5 (0.9, Na, K, HCI,
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. . Return Lo Top when St rmipl 0 parert” in DOP
Field Definitions Table fls; “bis" signifies parent siructure nceurs twics in
cornplus
AnalogCAS DEPCAN | Wome | NOCASS CAS of primary structural analog cited in SAR
Jr—— vatignale for carcinugenic perertial prodiction,
correspondng to AnalegHame.

DSSTox Database Design:

Toxicology Chemistry

Toxicologists Toxicologica
Biologists Data
Risk Assessors

Domain Expertise,

Chemical SAR Modeling
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Properties \ Comp. Chemistry
3D QSAR

Context Utility for SAR

Relevance




Integrating Diverse Databases from a
Chemical Structure Perspective:

CPDB DBPCAN EPAFHM NCTRER

Standard Chemical Fields

Standard Tox Fields:

—

species, sex, strain, assay, dose

SAL CPDB ChemClass FHM NCTRIogRBA
TD50 Rat ChemClass DBP MOA ER RBA
MOACONF
TD50Mouse Concern Level ChemClass ERB
. CLOGP ity G
Target Sites Rat Rationale LC50 Qgév'ty roup
Male Rational Source LC50NOTE
i Rationale
Targot Sites Analog LCSORATIO ChemClass ERB
at Female ChemName MIXMOA
. TOXINDEX MeanChem
Target Sites AnalogCAS Class ERB RBA
Mouse Male FATS LogP
og
Other Species AnalogSMILES BEHAVIOR F1,F2, ..F6
™ \ ). Jr\ al '_.r*rraJl JJJI 4
D35 Tox Project Feasivility:
N Cides by O . >
Direct Beneflts to Data Source Collaporators

Chernical siructure annotation
Consitruct standardized DSSToux data file

cnnm .cnl Slructu'as

[‘L‘

Meaiin-auihor of DSSTox “oublication”
Reach audience of potential users/collaborators
Corrtrol presentation of dzatza

DSSTox Toxicity Data Files

DSSTox Standard Chemical Fields

o

Source DB car now og linked witnt DSSTox DB liorary
and structures searchad.




Migrate More Public Toxicity Data into DSSTox
Standard Format: Phase ll, IlI, ...

* FDA Max Recommended Therapeutic Dose - Pharmaceuticals

* NCTR Androgen, Thyroid, and Endocrine Disruption Databases

* NTP Immunotox battery tests

* NTP Rodent carcinogenicity bioassays, subchronic bioassays, developmental,
repro, immuno, etc.

* UniLever Skin Sensitization database

* DNA Intercalators Database

* EPA’s High Production Volume (HPV) chemicals structure index file
* EPA’s Integrated Risk Information System (IRIS) structure index file

» ICVAM databases on LD50, skin sensitization, local lymph node assay, skin
corrosivity, endocrine disruption, etc

» EPA pesticide ecotoxicity database

» Developmental toxicity database (literature — FDA, TOPKAT)

[2] htt: fwww Fda govicderfOffices/OPS_IOMRTD. him fda.gov/cder/Offices/OPS_IO/MRTD.htm

FoA U.S. Food and Drug Administration

‘CENTER FOR DRUG EVALUATION AND RESEARCH
FDA Home Page | COER Home Pace | COER Ste Info | Contact COER | What's Mew i@ CDER

11 | Drug | | Regulatory CDER | Specific | [ CDER
CDER Home | | About CDER J Information || Guidance Calendar || Audiences | | Archives
Search EI pomered (GO SIL‘"

Maximum Recommended Therapeutic Doge (MRTD) Database

FDA's Center for Drug Evaluation and Eesearch, Office of Pharmaceutical Science, Informatics and Computational
Safety Analysis Staff's Mamnum Recommended Therapeutic Dose (METD) database contains values for 1,235

pharmaceuticals listed i Marfindale : The Extra Pharmacapoeia (1973, 1983, and 1993) and The Physicians’ Desk
Refarence (1995 and 1555) c —

Mazinwnm Re fed Therapeutic Dose (MRTD) Database (1,23
Most of the METD walues in the database were determmed from p . ) el Hrmhe

route of expesure and daily treatments, wsually for 3 - 12 menths. T ABCDEFGHELMNOEPOQR ST ILZ
dose treatment regimens to achieve desired pharmacological effecty -
the MRTD database were antinsoplastics and anesthetics and werg l‘:nzlz\- Gremeric
Chemical Cheeanic al Strwcowe {SAILES Code)
When separate MRTDs were reported for diferent routes of expo d Hame
. dayy  SEOE
database. In addition, some pharmaceuticals have different MRETD

elderly patients. In this simation only METD wvalues for the average

100000 | Acemetscm - 3O (= O =0 = SO = Y

020000 Acenocousarel
Pharmaceuticals that are administered orally are usually tested over|
as mg/day. We converted the mg/day vt to mgkg-body weight

kg In contrast, the dose unit for most antineoplastic drug METDs
bw/day using the formula mgflg-bwiday = mgjmsz? for an averag
reported m parts per million (ppm) which were converted te mgfkg;
mglkg-bw/day for an average 60 kg adult. METD values for the 13
1000 mgfkg-bwiday.

I e

E670000 | Acetendfone




FDAMDD:

FDA’s Maximum Daily

(recommended therapeutic)

Dose Database

v'1227 chemicals

v’ 2173 CAS identified

* CAS_Other

* SMILES nostereo
* SMILES_stereo

« StudyType

* Species

* Endpoint

» Therap_Cat

* Dose_ MRDD_mg
* Dose. MRDD_mm
*+LOG10_MRDD_m
+ N100_MRDD_mm
* Activity_Category
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FDAMDD:

Distribution of N100_MRDD_mm values and
Activity Category cutoffs for 1227 chemicals

100,00

&0.00

150

257

FDAMRD Data Distribution on N100 Scale

440 770

740y 926

gA(mm)

60,00

40,00

N100_Log

2000

.00

1 103 205 307

613 715

409 511

Frequency

817 919 1021 1123 1229

N100 Scale:
High (100-50)
Highhod (50-458)
Mod (45-30)
ModLow (30-25)
Low (25-0)

MCASE (approx):
High (100-37.8)
Mod (37.8-29.3)
Low (29.3-0)




NTPIMT: National

Toxicology Program _ METHODS EVALUATION
I m m u nOTOX Bqﬂ,e ry Development of a Testing Battery to Assess Chemical-Induced
Immunatoxicity: National Toxicology Program’s Guidelines
. for Immunot ty Eval in Mi
. 50 Chem|co|s unotoxicity Evaluation in Mice
] MICHAEL L LUSTER,* ALBERT E. MUNSON, T PETER T, THOMAS
. .I 2 |mmunofOX meosures MicHAEL P. HOLSAPPLE. F JaMES [, FENTERS,} KimBeR L. WHITE, Jr..t

LLOYD D. LAUER.§ Domi R. GERMOLEC,* GARY J. ROSENTHAL,® AND JACK H DEAsE

e comparison to rodent
carcinogenicity response

Risk Assessment in Immunotoxicology

I. Sensitivity and Predictabikty of Immune Tests

MICHARL L LUSTER.® CHRISTOPHER Posiss, +
MRE GENNINGS,} ALBERT

' KIMBER L. WHITE, Jn_t
ARY J. ROSENTHAL*

Coordinating Public Efforts: 7B} COMMUNITY

9 ACD/Labs (Advanced Chemistry Development) ChemFolder Public Databases

@ Cambridge-Soft's ChemFinder. Com Chemical Search Wehsite

@ FDA (Food & Drug Administration) Center for Drug Evaluation & Research

@ |LS| (Intemational Life Sciences Institute) SAR Toxicity Database Project, in collaboration with LHASA, Lmt LIST
(LeadScope In Silico Tox) Focus Group

9 LIST {LeadScope In Silico Tox) Focus Group ShemfinderCom
@ MGED: MIAMETox ining : GhemDraw 8.0 __ B

@ NCI (National Cancer Institute) Public Data Outreach - Structure Web Browser
@ NIEHS's Mational Center for Toxicogenomics
@ NLM (National Library of Medicine) TOXNET

@ NTP {National Taxicalogy Program) On-line Public Databases
@ SRC (Syracuse Research Carporation) PET-Profiler and Analog Search Tools - e

EPA/Syracuse Res Corp

Pares stert, Mccmcurish e, 3 Taic Brcfias #ob b
for Orpares Chm

PBT Profiler
A Component of OPPT's
P2 Framework

Assessing Chemicals in
the Absence of Data




ME
NOW .
P ————T I : —— ChemFinder.com
» ovember 19, 7003 Join irom your dask, cluunun‘nrdﬁu“" Public site offers CAS, Name, and

Structure-searching capabilities

Databass & Internet Searching

Enter 3 Chemical Name, CAS Murnber, Molacular Formuls or Weight,
Use % for partisl names (2.9, ben®).
Search here for free, For professional searching, use ChemINDEX,

[18662-53-4 Search

Nitrilotriacetic acid trisodium salt monohydrate [18662-53- wore information sbout the Ghomical 15 avallabifse D Tes s i
Synonyms: hampshire nta na3; nitrilotnacetic acid trisodium salt monohyt|

,N-bis{carbosymethyl)glycine trisodium salt monohydrate; perma klzer nt: @ Qo

nitrilotriacetate monohydrate; nta sodium hydrate; trilon 292; Trisodium ni| Shemical Online Order (1) 5 llos 2 P 5] Netscopn 4 Srnch | S ockrahs.

monchydrate; trisodium salt of nitrilotriacetic acid, monohydrats; #alsbie ChamicalsiBichidrs
Infarmation abgut this particular campound

Tools op)

@ Heanh ¢s)

B(2) TRIAGE Chemical Sludies Database

Lais Swirsky Gold, PRD., Director

National Toxicology Program (NTP) publications

o Berkeley Carcinogenic Patency Database|

Infarmation abaut this particular campound

o
et - CAS RN Lookup NTP Chemical Health and Safaty Data
P beack inex. § Infarmation ahaut this particular campound

UMCP Partial list of teratogens

D35 Toac: CPDBRM

Formula CeHghNazoy Melacular Weight . 27510101

CAS RN .~ 18B662-53-8 Melting Faint (°C) - ~410

WER Humber #1005204-9 Bailing Paint (*C) okt | b Vil Sowre

Density vaser Densit, e T S e
M. Vapor Pressure DSETox source SDF Download Page
Evaporation Rate Water Solubility >=10 g/100 ml atReey P CPDBRM, CPOBHA, CPDBDO, CRDBPR:

‘Flash Paint (7€) EPA Coda ) Hup stk kg Carcinogenic Potency Database Summary Tables
- = = for Rats and Mice, Hamster, Dogs, and Non-Human Primates
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- . http://www.acdlabs.com/

Products  Soltions  Support  Cnline Services Resources

/' Online Access to the EPA DSSTox databhases

o
The EPA has recently announced their Distributed Structure-Searchable VEPA
Toxicity (DSSTox) Datahase Netwark which provides a community Fnvcaamantl Preacton
forumn for publishing standard format, structure-annotated chemical )
tonicity data files for open public access. ACD/Labs has enhanced ,-\/‘DS(-TO)'('- .
these files by using our PhysChern predictors and systeratic narning g "-;\;N/\\
software to add these parameters to the databases. These databases \
have also been made available online using ACD/Labs Web Libratian
technology. For online access use the links listed at Samples & databases page for Web
Librarian

Fie Name: epac VW€D Librarian DBs

Download Datab:

Wye have made the numerous DS5Tox databases available in a number of flexible farmats. Below are
listed four links for each database.

The DSSTox description link will take you directly to the D3STox webpage from which the
source files are obtained and where any modifications to the databases will be made
available.

The SDF file link will enable you to download these files directly from the DS5Tox website
The CFD file includes the source files in ChemFolder format and a ChemFaolder form to use
with the database for more visual appeal

The online database links provide direct online access to the databases via our ACDANeh
Librarian interface. This interface allows structure, substructure and alphanumeric text based
searching of the databases. For details of how to use the system please review the online

help file indicated by the @ at the top right hand side of the page.

* Advaneecd cidiidedt o= leeph=fhe e of Lzjepg)
o~ Products  Soltions  Support  Online Services  Resources http//WwwaCdlabscom/
Py

(}:) / % Explore \< Hil Database y |#4 Search Records \ &

Search Conditions

| IEy

Main Search Ferm ‘E

Multiple Database Search; Current Database Search: Directory Search:

Maote: |

Formula (exaraple: G100 ClE-10) F(D) l— _
Ny Exact [

Formula Weight (example: 120.3 nrl
20.50)

StructureiReaction Search: | Naone - | Show StructureiReaction: [~
| 1Ay

5 | F\av;urs ;I Mame Type Size: Madified I

| Food Additives Summary ... [ACOJCHEMF, .. 305 KB| Tug Mar 23 ...

| Mole Chemical Corporation Summary ... [BCDJCHEMF, ., 537 KB| Tus Mar 23 ...

I Malecule of the Month Summary ... [ACDJCHEMF. .. 420 KB| Tue Mar 23 ...

) Standard Agent Database by National Cancer Instiute Summary .. [BCOJCHEMF. .. 2376 KB| Tue Mar 23 ...
-] Combi MMR Databases Summary .. WCDJCHEMF, 2202 KB Tue Mar 23 ...
= EPA

B J EPA Distribubed Struckure-Searchable Toxiciky (D55Tox) Database

&

-] Private Chomatography Applications Database
o public ch L Lotz




Analog Search Component to Toxicity Estimation

Using the PBT Profiler Fersistent, Bioaccumulative, and Toxic Frofiles Estimated About
for Organic Chemicals On-Line
Information needed Methodology
Examples PBT Prof”er Criteria
Interpreting Results . 1 7
Whate nen A Component of OPPT's Anonymity & Security
P2 Framework Definitions
Related Links Assessing Chemicals in Terms of Use
About PET: the Absence of Data Chemicals That
PBT Strategy Can't be Profiled

TRIFBT Project

P2 Framewark
Links & Contacts . . .
The PET Profiler was developed as a voluntary screening tool to identify

.i\q S Pollution Preventon oppotrtumties for chemicals without expertmental data.

Tsers of the PBT Profiler acknowledge that they have read and accept
the Terms of se

Develaped by the Envirowmental Science Center under contract to the Office of Pollution
Provention and Toxics, UL Eavircamenial Protection Agency
Compufer Resources Donated by Syrocuse Research Corporafion Ver 1.203  Last Updafed May 20, 2003

Bioinformatics ..... meets Chemoinformatics

Chemical Toxicity Dafabases:
Single Chemical Toxialy bioassay Corinogeniciy
] Mulogenicily
Exposure “ U Develop. Tox

l | chemical'2" < ’ result 2 Acufe Taxicily
[ chemical 3"_+—» result 3 Ecoloxicy
W | chemical 4™ <———» result 4

...chemicaln +—» ... resultn

Target tissue

Chemicol struchres, Siructure-Activily Relafionships

physico-chemical

rperfies Dafa-mining

Predicive Taxicology

Informatics Exploration Axes:
* Chemical Structure

* Gene expression

* Bioassay




Chemical Effects in Biological System
Knowledge-Base (CEBS)

Gene CEBS Vision - Bioinformatics to Knowledge
expression
DATABASE OF ARRAY, PROT EDMICS AND TOXICOLODGY
DATA ON CHEMICALS, DRUGS AND STRESSORS

Gene i
] DATABASE ON GENES AND GENE GROLIPS DATABASE OF SNPs AND MUTANTS RELEVANT
a
.g COMPENDIA OF FUNCTIONAL

Gene 3 GENE GROURS WITH
Fnction ~ [IEEEH— il )
_— CONVERT
N DICTIONARIES AND METADATA
Proteomics 2
| Metabonomics 2 o DTS
E PROTEIN DBs
_ &
Historical NTP
Toxicity data

= GENES/PROTEIN
=4 GROUPS

DSSTox / CEBS Collaboration:

Part 1 — DSSTox Annotation of CEB
Part 2 — Link CEBS to DSSTox Database Network
Part 3 — Add structural searchability to CEBS

Gene

Network +

Metabonomics

CEBS Vision - Bioinformatics to Knowledge

expression
DATABASE OF ARRAY, PROTEOMICS AND TOXICOLOGY
DATA ON CHEKICALS DRUGS AND STRESSORS
Gene o
pifll DATABASE ON GENES AND GENE GROUPS | DATABASE OF SNPs AND MUTANTS RELEVANT.
D S S T o X Pcfhwcys Sl RELEVANTTO ENVIRONMENTAL DISEASE ‘TO ENVIRONMENTAL DISEASE
T
2 COMPENDIA OF FUNCTIONAL
Gene 2 GENE GROLPS WITH
5 e ASSOCIATED PATHWAYS AND
Function M NETWORKS ¥ D
DICTIONARIES AND METADATA
Proteomics

PATHIAYS FUNCTION

PROTEIN DBs

NTPAND CTHER
TOX. DATABASES

DSSTox Toxicity Data Files

Historical NTP
Toxicity data

External Links

NLWUNEBI GENDMIC RESOURCES GENEIFROT DESCRIFTIONS

GENES/PROTEIN
FUNCTIONAL
GROPS

COMPOUNDICLASSISTRUCTURE EFFECTS

uery

DSSTox Standard Chemical Fields ‘




Chemical Relational Searching Capability:

[ NCI CACTVS Structure Browser: }
(AT http://cactus.nci.nih.gov/

B i [ e i o [ vow s o

e |' = v 3
O Canneet query felds by: ;:'%:';nr::-_(}):“h'r e . =3 M‘—A;‘
Create a Public Domain Browser | . ™ B
for CEBS: B e e i
* NIH/NCI CACTVS Structure Browser Lo '
* JChem/Marvin Chemistry Standards:
* LHASAVITIC + INChI chemical codes
* I[UPAC Names
CEBS Chemo-bioinformatics:
Expanded Relational Search Domains
Historical
Toxicity Data
Species  Activity
Tissue Dose &
S
Functional @
groups SR
Phys-chem LG
properties 3¢
Structural )
analogs ‘5\\\
Chemical Size Q
Structures 2 Genomics
' Proteomics




Gathering Data on Chemical Analogues

Wetabonormics
Towicity Species | |[Senes | |Mechanisms | |Profile
Endpoints E.fssue Cene Protein
ESE Cathways | |Expression CEBS

Chemical
structures

a1 o
Shemical J.Sc;.e.f,;mf*d
ofInterest / Prioritization of

Chemicals

Exploring Broader Associations from
Single Microarray Experiment

Toxicity :
Encpoint [Srecies
B

Toxicity
Endpoints

Species
Tissue

Microarray
Experiment

Structure
Analog

Chemical
structures
Watabonomics
Toxicity Species | |Genes | |Mechanisms | |Profile
Endpoints | [Tissue Gene Protein
Dose Pathways | |Expression




Exploring Broader Associations from
Single Metabonomics Experiment

| Metabonomics |

Experiment

What other data

are available for:
» tested chemical
» metabolites, or
* structurally

similar chemicals?

Toxchy _
Endpoint [Species
Tissue
Dose

Do other experiments produce
similar metabonomics profiles?

Toxachy
Endpoints
Species

Tested
Chemical

Structure Profile

Analog

Metabonomics

Tissue
Dose

Metabonomics
Profile

Search

Metabolites
—_—

\-' Chemical
structures

Tosdcity
Endpoints

Species
Tissue

Dose

Genes | |[Wechanisms

Metabonomics

Chemical
structures

What are the
structures of the
tested compounds in
those cases?

Are they similar?

Profile

Gene Protein
Pathwars | |Expression

DSSTox Status & Future Directions:

v" Outside Coordination:
- Tox standards efforts (ToxML, MIAMI-Tox)
» Chemistry standards efforts (InCHI, IUPAC names)
« Other public efforts (NCI, TOXNET, PBT, efc)

v LHASA UK Tox DB — DSSTox public data distributor

v FDA, EPA, EU - assist in publishing non-proprietary
toxicity data from internal databases

v EPA CompTox Augmented Funding Award — 1 yr:
Expand DSSTox public database offerings

v EPA CompTox New Start Proposal — CEBS
collaboration: Undergoing review




DSSTox Collaborators/Advisors/Acknowledgements:

¢ Cancer Potency Data Base - rodent carcinogenicity........
EPA - Ecofoxicity (fathead minnow, Teratox)..................
EPA/OPPT,OW — DBP cancer assessment..................
FDA/NCTR - Estrogen receptor binding data base..........
FDA/CDER — Maximum recommended dose drugs ........
EPA/OPP, Ecotox — pesticides ..........veervivinneerineennnnnns
NTP Gene-tox data; IRIS .......coviiiiiiiiiiie,
Nat Cir Toxicogenomics: CEBS ..........c.covvvnvinniinnnnnn.
GloxoSK - GeneTox/NTP Salmonella database............
NIEHS/NTP Rodent carcinogenicity, efc .....................
Developmental toxiCify ....cceevmiiemeiiiiieeiiineiineneennees
ICVAM Toxicity databases ............oevvvveeervinerivnnrennnns
Unilever Skin Sensitization Database....................
ZEBET Acute Toxicity Database .............cccuveeene...
Tulane/Xavier Univ — Endocrine Disruption ..................
NCI — SDF tools, CACTVS structure browser.................
LeadScope — SDF/XML converter, FDA carcinogens ........
* SDF Viewer application .........ccccoeeeiiiiinieiiiiiieeennnnnn.
¢ ACD - ChemFolder, WebBase ..........ccocovvvvivvininninnn.
¢ CambridgeSoft — ChemFinder application ...................
e EPA scientific adVisors ...........ceuveeriiiieiinieiiiieeenins

e EPA/CSC — web development, IT .......cccoccviiiiiiiniinnnnt

DSSTox Development Team:

¢ ClarLynda Williams — Coordinator, Lead Project Technician
— NCCU/EPA COQRP Student Trainee 12/00-12/02; EPA 12/02-8
* Jamie Burch
— NCCU/EPA COOP Student Trainee 11/02-2/04
* Brian Rogers
— NCCU/EPA COOP Student Trainee 1/04-present
* Marty Wolf
— EPA Senior Environmental Employment Program 8/04-present
* Audrey Evans
— ECO/EPA Summer Student Trainee, Summer ‘03
¢ Todd Stewart
— EPA-UNC Student COOP, Spring/Summer 02
* Nina Fields
— Shaw Univ. High School Minority Mentoring Program, Summer ‘(
¢ James Beidler
— EPA Summer Student Employee, Warren-Wilson College, Summe
* Daniel Ohuoba
— Shaw Univ. High School Minority Mentoring Program, Summer “(
¢ Adam Swank
- ECD, EPA




Optional DSSTox Website Tour

http://www.epa.gov/nheerl/dsstox/




