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1. Data collection:

sUnderstanding the host organism (genotyping, phenotyping, exposure assessment)
*Measuring adverse health effects of environmental agents (technologies for screening at
various scales of biological organization)

*Deciphering the interactions between chemicals and molecules - building pathways

2. Data analysis:
eIssues with data acquisition/storage
*Data analysis

*Data visualization (expert-driven vs biology-driven pathways)

3. Data interpretation/applications
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Disclaimer:
This presentation contains reference to commercial products and technologies
*The speaker declares no conflicts of interest with regards to any commercial entity referred to herein
*The images have been obtained from public sources and appropriate credits are given, where available
*This presentation should not be interpreted as endorsement, or recommendation for use of any
technology, approach or method mentioned herein
*The speaker is expressing his personal views and not those of the funding agencies (NIH and EPA)




a quick guide to... Y

SEQUENCED GENOMES 5

The genomes of more than 180 organisms have been sequenced since 1995. The Quick Guide includes
descriptions of these organisms and has links to sequencing centers and scientific abstracts.
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Ultra High Throughput Sequencing — Towards the “$1,000 Genome”

lllumina® “SOLEXA” Genome Analyzer
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Ultra High Throughput Sequencing — Towards the “$1,000 Genome”

lllumina® “SOLEXA” Genome Analyzer Roche® 454 Genome Sequencer
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@ Ultra High Throughput Sequencing — Enabling GWAS Studies
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Acquiring Data for Pathway-Based Research: Scales of Biological Organization

Mammalian . Cell culture- Single
Invertebrates- and lower  Engineered R
Human (e.g., rodents)- X R based high molecule-
) vertebrate organisms- tissue-based
studies based K ) content based
) based screening screening . X
screening screening screening

‘ﬁ | 10’siyear 3

? '. 100’sfyear

{ 10,000’s/da

100,000’s/day

Mghpuz potential for. datajacquisition:

Human relevance of the data
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Image credit: R. Tice (NIEHS)
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Single Molecule-Based Screening

Cell-free Systems

Cell-based Systems

Ligand Binding Assays
- GPCRs
- Voltage- & Ligand-gated lon channels
= Nuclear receptors

- Transporters

Enzyme Assays
- Anhydrases & Esterases
- Kinases (including protein & lipid)
- Miscellaneous {COMT, ChaT, GAD)
- Phosphatases

Proteases (Caspase & Matrix-Metallo)
- Oxidases, Oxygenases & Reductases

Caliper

Y7 cali er

caliperls.com

34 x 84 (2,856) spot array

Toxicology Assay Platform I

Metabolizing enzyme toxicology assay chip ﬂ Data analysis toxicology assay chip

MetaChip

DataChip
D G o | :

i

Cell spot array

Combined
Chips

nzyme spot array

® P450 inhibition * Metabolism-generated toxicity e Cellular toxicity
* Enzyme identification * Enzyme induction

* Metabolic stability J

Requires active and stable human enzymes and viable human cells

Solidus Biosciences, Inc.
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Cell Culture-Based High Content/High Throughput Screening

Genome.gov

13
Image credit: R. Tice (NIEHS) and C. Austin (NCGC)
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Cell Culture-Based High Content/High Throughput Screening
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Cell Culture-Based High Content/High Throughput Screening
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Engineered Tissue-Based Screening
Cell co-cultures and culture in presence of activators/cytokines

BioMAP® Technology Platform

Profile Datab

Assays

@ o R Wk
& | o

Husnan primary cells Buotogical L toods
Disoase-like culture drugs and stored in the are used bo mine and analyze
conditions - ical data
BioMAP i highly o target
and phenotypic screening Bioseek, Inc
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Engineered Tissue-Based Screening

Microscale liver hepatocyte cultures Cell co-cultures and culture in presence of activators/cytokines

BioMAP® Technology Platform

Assays Profile

- - ‘ !I_.:._.El
% ‘ W*e‘fla.'r-""“" ‘

Husman peimary cells. Biotogical tools
Disoase-like culture drugs the
condtions database Eeslogical data
BioMAP i highly target
and phenatypic screening Bioseek, Inc;

Khetani & Bhatia, Nature Biotechnology (2008)
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Engineered Tissue-Based Screening

Microscale liver hepatocyte cultures Cell co-cultures and culture in presence of activators/cytokines

BioMAP® Technology Platform

Assays

Human primary cells. Buotogical L tools.
Drsense-lihe culture drugs and stored in the are used bo mine and analyze
condtions database becdagical data
BioMAP is highly 10 target
and phenotypic screening Bioseek, Inc

3D Liver Tissue Bioreactor
Low Flaw High Flaw
S5

Only HGM  HGM + EGM

HGM + EGM

Khetani & Bhatia, Nature Biotechnology (2008) Data and Images courtesy of L. Griffith (MIT)

Only HGM




Cadmium-treated

Invertebrates- and Lower Vertebrate Organisms-Based Screening

Peterson et al., NeuroToxicology (2008)
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Cadmium-treated

Invertebrates- and Lower Vertebrate Organisms-Based Screening

smewew Microplates

T

Peterson et al., NeuroToxicology (2008)
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Cadmium-treated

Invertebrates- and Lower Vertebrate Organisms-Based Screening

Peterson et al., NeuroToxicology (2008)
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Damage Recovery Pathways in Saccharomyces cerevisiae
Revealed by Genomic Phenotyping and Interactome Mapping

Agents Tested

4
5
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Damage Recovery Pathways in Saccharomyces cerevisiae
Revealed by Genomic Phenotyping and Interactome Mapping
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Begley et al., Molecular Cancer Research (2002)
Fry et al., Annual Review of Microbiology (2005)
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Processing tag
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multiple transcription factors
Sergei Romanov', Alexander Medvedev!, Maria Gambarian', Natalia Poltoratskaya', Matt Mocser®, .
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NATURE METHODS | VOL.5 NO.3 | MARCH 2008 | 253

Homogeneous reporter system enables
quantitative functional assessment of
multiple transcription factors

Sergei Romanov!, Alexander Medvedev!, Maria Gambarian', Natalia Poltoratskaya', Mar Moeser',
Liuboy Medvedeva', Mikhail Gambarian®, Luda Diatchenko’ & Sergei Makarov!

attagene.com

Library of RTUs {

Hydrodynamic
tail vein injection
followed by treatment
with a xenobiotic

Transcription

Processing tag
(Hpal cleavage site)

TFA

I

T[.'_ l*._:'- x

PCR amplification

Labeling

Processi
(Hpal digest

Separation and
detection
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NATURE METHODS | VOL.5 NO.3 | MARCH 2008 | 253

Homogeneous reporter system enables
quantitative functional assessment of
multiple transcription factors

Sergei Romanov', Alexander Medvedey!, Maria Gambarian', Natalia Poltoratskaya®, Man Mocser',
Liubaoy Medvedeva', Mikhail Gambarian®, Luda Diatchenko® & Sergei Makaroy!

Comparative analysis of the in vivo liver
effects of 3 toxicants

== Ethy Alcohal
—=WY-14643

Log10-transformed data ‘

attagene.com

Processing tag
(Hpal cleavage site)

TFA ~
Library of RTUs -
|
Hydrodynamic .
tail vein injection 4'-’%‘
followed by treatment B s .
with a xenobiotic = ~
Transcription
Reverse

PCR amplification

Labeling

Processin
(Hpal digest]

Separation and
detection
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Mammalian Organisms-Based Screening

Viewpoint Life Sciences, Inc.

Viewpoint Life Sciences, Inc.
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Mammalian Organisms-Based Screening

; *.aumﬂhiiiiim“““im"m

Multi-strain profllmg of acetamlnophen mduced liver injury

sg in;ig;% 2

Viewpoint Life Sciences, Inc.

Harrill et al., Genome Research (2009)
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Mammalian Organisms-Based Screening

Viewpoint Life Sciences, Inc.

-

Viewpoint Life Sciences, Inc.

AR

Multi-strain proflllng of acetaminophen-| mduced liver i |nJury

u..umiﬂiliiihm““mm!! !‘

Harrill et al., Genome Research (2009)

Genomics

. | Proteomics

Craig et al., J Proteome Res (2006)
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High-Dimension Low Sample Size Data

BIOCARTA PATWAY: Basic mechanism of action of PPARa,

PPARB(J) and PPARy and effects on gene expression

SmartMoney.com

Cytoscape-generated NETWORK
(also referred to as INTERACTOME)

o

Ligand Transcription Target

30



Dose-Response Pathway Analysis for Gene Expression Data
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Dose-Response Pathway Analysis for Gene Expression Data
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Dose-Response Pathway Analysis for Gene Expression Data
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' Scaentlf:c Database Gateway

National

Library ¢
of Medicine IR

PROTEOMICS
DATABASE
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Data

Population-wide predictions from toxicity profiling:
linking toxicology with —omics and genetics

Analysis Knowledge

n
Phenotype [ v | m,
m,”

eQTLs

Gene
Expression
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Normal and

Genotype m,

Patho-biology
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Exploring the human genome with functional maps

Prior Knowledge One context-independent F il il ip
The Gene Ontology. KEGG, HIRD, and Probabilities of functional tions between proteins
Pfam, Reactome, etc, 229 process-specific
gold standards of
known functional relationships
230 netwarks predicting data-driven,
process-specific probabilities of functional
Z relationships between pairs of proteins
Bayesian Data Integrati 1
egulari e classifie s "
229 processes of interest chosen Regularized e classifiers Functional Mapping Queries
o b experimentally =
informative O
\ J
Experimental Drata -
Microarrays, physical and genetic ED Statistical analyses of significant associations between
'“""-“"‘“:’_::iil‘;‘;‘_:::’”‘::- sequence 230 Bayesian classifiers each L groups of genes within specific processes. )
L v, etc. .
. integrating 656 datasets to
. w predict functional relationships. J;
\
s 5 )
Functional Maps
14,671 7 protein Focused network analyses describing genes,
microarray i processes, or diseases
conditions —
]
P
Vo T O
Pairwise PR
7 measures of sequence and Pairwise . ) .
domain similarity C}| mwtual information Processes Discases
d between datasets to " bl e
upweight unique data Informative summarization of all available
656 groups of related data from b 1,{.1\-.\-\i s experim 2 and predicted relationships
~15,500 publications L 1g to users’ queries
- A \ = J

Huttenhower et al., Genome Research (2009)
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ENTELO S

@& 2008 Entelos, Inc.

© 2008 Entelos, Inc.
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c'> ENTELO S

@ 2008 Entelos, Inc.

Preclinical Tox Data

“Circulating markers
«Liver histopathelogy
“Gene expression

© 2008 Entelos, Inc.

DILI PhysioLab Platform Population Risk Assessment
Dual-species computer model of liver * Susceptibility biomarker
physiclogy and response to injury

Human Case Data
= Circulating markers, history
o - Patient profile
entprofie & 2008 Entelos, Inc.
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Preclinical Tox Data

“Circulating markers
“Liver histopathology
“Gene expression

Population Risk Assessment
« Susceptibility biomarker
s

(') ENTELO S DILI PhysioLab Platform

Dual-species computer model of liver
physiclogy and response to injury patte

Human Case Data
« Circulating markers, history

© 2008 Entelos, Inc. + Patient profie &) 2008 Entelos, Inc.

DILI PhysioLab Workflow

@ 2008 Entelos, Inc.

Isler

For a given compound,
Begin with the same
preclinical rat data
generated today

Q .

Preclinical Rat Data

ver gane xprassion

Systematically explore
combinations of MOT
hypotheses in the virtual
rat to identify those that
can reproduce the
preclinical rat data

- .
o
Healthy Virtual Rat
canddate MO ypaheses
A o0
B O—$fe0

© 2008 Entelos, Inc.

®
Represent feasible

MOI hypotheses in
the virtual human

Healthy Virtual Human

O
Calculate starting dose
using virtual hurnan
simulations and compare
to recommendations from
rat data

Exposed Virtual Human

feasbie MOI hypotheses
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Interdigciplinary graduate
fraining program

Response

v
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Interdigciplinary graduate
fraining program
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4

4w EMERGING SCIENCE FOR
ENVIRONMENTAL HEALTH

o 2R DECISIONS
AN

Use of Emerging Science for Environmental Health Decisions

A Standing Committee of the National Academies

Thomas A. Gasiewicz (Chair), University of Rochester Susan J. Fisher, University of California, San Francisco

School of Medicine in New York Shuk-mei Ho, University of Cincinnati

Tina Bahadori, American Chemistry Council Stephen M. Rappaport, University of California, Berkeley
Caroline L. Baier-Anderson, Environmental Defense Fund Ivan Rusyn, University of North Carolina, Chapel Hill

Kim Boekelheide, Brown University Martin L. Stephens, The Humane Society of the United States
George P. Daston, Procter & Gamble Company Helmut Zarbl, Robert Wood Johnson Medical School

William H. Farland, Colorado State University Lauren A. Zeise, California Environmental Protection Agency

Workshops and information at http://nas.edu/envirohealth

July 30-31, 2009, Washington, DC
Use of Emerging Science and Technologies to Explore Epigenetic Mechanisms Underlying the Developmental Basis for Disease

September 21-22, 2009, Location TBD
Computational Toxicology: From Data to Analyses to Applications

December 8-9, 2009, Washington, DC
The Exposome: A Powerful Approach for Evaluating Environmental Effects on Chronic Diseases

48




Aggregated Computational
Toxicology Resource

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ALY <O | DN s

AN COMPUTATIONAL
et TOXICOLOGY!

\\

- Office of Research and Development
National Center for Computational Toxicology
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SEPA
Er
Agency

Too Many Chemicals

[ N
100000 - 11,000

10000 il 5
10001

100+
10+

vz Change Needed Because ...

Too High a Cost

9,,8,90. 49

‘I 4

m RIS %%%”&%”&
L ::Lticids Actives %”&”&”ﬁ)”ﬁ)%
coatez | B
m PV ,99,%9,38,59,%9,
Ty s | D99,

1 TSCA Inventory Millions $

Data Collection

@ Cancer

@ DevTox

@ NeuroTox
@ ReproTox
@ ImmunoTox
@ PulmonaryTox

...and not enough data.

Office of Research and Development
National Center for Computational Toxicology

Judson, et al EHP in press
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EPA EPA Reacts to Challenge of the

United States

NRC on the Future of Toxicity Testing

Agency

The U5, Environments] Protection

Agemey's Strategie Plan for Evaluating
the Toxiciry of Chemicals

F

Office of Research and Development
National Center for Computational Toxicology

Strategic Goals

*Toxicity Pathway ID and Screening
*Toxicity Based Risk Assessment
eInstitutional Transition

% Effort

2010 2015 2020 2025
Year

Figure 6. Relative (%) emphasis of the three main components of
this strategic plan over its expected 20-year duration.
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"'EPA The Chemical Landscape Project

v
Agency

« What is the unique set of chemicals EPA is most concerned with?
» Targets for the overall ToxCast Program
« How much is know about these chemicals?
« Where are the data gaps?
« Collaboration across EPA
—ORD, OPP, OPPT, OW, GLNPO, EDSP

« Running this study required building a database

— Origin of the ACToR project

Office of Research and Development
National Center for Computational Toxicology
52
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United States
nvironmenta
Agency

e Analysis
» Total Count: 9,912

[ )
-
E

—General Hazard (usually acute data)
—Carcinogenicity

—Genotoxicity

—Developmental Toxicity
—Reproductive Toxicity

EHP Electronic Publication, December 2008

Office of Research and Development
National Center for Computational Toxicology

<EPA Summary of Chemical Landscape

« Fraction of chemicals evaluated for specific classes of toxicity:

59%
26%
28%
29%
11%
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<EPA ACToR

United States

dnimaarason - Aggregated Computational Toxicology Resource

3
S ACTOR Web
o — e | { ELEE Browser
HEEEEE
CTTTTT .

ACToR API

Ch | Chemical ID,
emlca Structure

— '
ToxRefDB DevToxDB Genomlcs BioRefDB

Tabular Data,

|
Q Assay
L

: MlcroArray Biological Data
Links to Web Data Reference  Mining
RESUUILES Specialized Toxmology Databases Data

Internet

Searches

http://actor.epa.gov/




<EPA
e ACTOR Definitions
« Substance
—A chemical from one source
—Name(s), CASRN
—Source-specific unique ID
—Assay Data
« Compound
—Chemical structure from one source
—Source-specific unique 1D
» Generic Chemical
—CASRN
—Link to many substance (each with same CASRN)
—Link to at most one compound
—Links to all assay data from susbtances with same CASRN

Office of Research and Development
National Center for Computational Toxicology
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SEPA
e ACTOR Definitions

» Assay
—A collection of data on one or more substances
—Comes from one data source
—Can have several types of data included
—Looks like and Excel spreadsheet

« Assay Component
—One column of an assay table

« Assay Result
—A data value for one substance and one assay component

Office of Research and Development
National Center for Computational Toxicology
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guomearoeen - ACTOR Definitions
« Assay Phenotype
—Type of disease associated with the assay
« Carcinogenicity, GeneTox, ...

» Assay Category
—Type of data: tabular, links to the web, human exposure
—Allows assays to be grouped together

 Data Collection
—A source of data
—Substances
—Compounds
—Assays

Office of Research and Development
National Center for Computational Toxicology
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<EPA

United States
Er

ironmental Protection Mai n Data VI ews

v
Agency

« Search by names, CASRN, Structure

« View lists of chemicals

« View lists of assays

« View list of assay collections

« View data associated with a generic chemical

Office of Research and Development
National Center for Computational Toxicology
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<EPA

United States

Environmental Protection Ch em i C al L i St Vi eW

Pl Red box indicates
Go g 2] Wt e | B Y ot | S+ T e s %= = that data is

G s ot | 4 | Il S -0 - e D A
= available for that
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<EPA
United States

Agency

Environmental Protection Stati Sti CS

Category Count
Data Collections 261
Substances 1,578,922
Compounds 955,016
Generic Chemicals | 531,517
Generic Chemicals
with Structure 418,191
Assays 1,357
Assay Components | 3,910
Assay Results 3,553,507

Office of Research and Development
National Center for Computational Toxicology
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SEPA ToxRefDB

Environmental Protection
Agency

« Relational phenotypic/toxicity database
« Provides in vivo anchor for ToxCast predictions

» Three study types
« Chronic/Cancer rat and mouse (Martin, et al, EHP 2008)
» Rat multigenerational Reproduction (Martin, et al, submitted)
« Rat & Rabbit developmental (Knudsen, et al, internal review)

» Two types of synthesis
« Supervised (common individual phenotypes)
« Unsupervised (machine based clustering of phenotype patterns)

Office of Research and Development
National Center for Computational Toxicology
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National Center for Computational Toxicology B8 Bookmark

Contactus  Search: O AIEPA @ This Area

You are here: EPA Home # National Center for Toxicology » Toxicology Reference Database (ToxRefDB)

ToxRefDB Program

T e— Toxicology Reference Database
Organization ToxRefDB was developed by the National Center for Computational Toxicology (NCCT) in partnership with EPA’s Office of Pesticide Programs

s lioings (OPP), to store data from in vivo animal toxicity studies. The initial focus was populating ToxRefDB with pesticide registration toxicity data that has
been historically stored as hard-copy and scanned documents by OPP. A significant portion of these data have now been processed into ToxRefDB
in a standardized and structured format. ToxRefDB currently includes chronic, cancer, sub-chronic, developmental, and reproductive studies on
LEe LR LR EE hundreds of chemicals, many of which are pesticide active ingredients. These data are now accessible and computable within ToxRefDB, and are
serving as reference toxicity data for ORD research and QPP retrospective analyses. The primary research appliction of ToxRefDB is to provide

Framework

Research Activities -
ACTOR toxicity endpoints for the development of ToxCast™ predictive signatures.
DSSTox
ToxCast™
ToxRefDB
Virtual Liver
v-Embryo™ Data Entry Tool & The Data Entry Tool provided the user interface for all initial data input |Download Martin et al. (2008) "Erofiling Chemicals Based on
Contralled into ToxRefDB. The controlled vocabulary standardized the capturing of (15.5 MB, Z1F)|Chronic Toxicity Results from the U.5. EPA ToxRef
Conferences and i
Seminars Vocabulary regulatory animal toxicity studies performed across various study Database” Envirenmental Health Perspectives
types. doi: 10.1289/ehp.0800074
Chrenic & Cancer Based on incidence, severity and potency, 26 primarily tissue-specific  Download (2.7 |Martin et al. (2008) "Profiling Chemicals Bazed on

Endpoints pathalogy endpoints were selected to uniformly classify 310 chemicals |13, X Chronic Toxicity Results from the U.5. EPA ToxRef
included in the manuscript's analysis. The 310 chemicals in this analysis Database” Envirenmental Health Perspectives
largely overlap with the 320 ToxCast Phase [ chemicals. doi:10.1289/ehp.0800074

BOSC Information

EPA Community of
Practice

Jobs and Opportunities

Related Information

EPAHome | Privacy and Security Notice | Contact Us

Last updsted on Tuesday, October 21st, 2008
hetp://vvr.epa.gov/neet/toxrafdb/
Print As-Is

ToxRefDB website: http://www.epa.gov/ncct/toxrefdb/ 62
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3 Cancer Potency Database
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StudyType Carcinogenicity
Endpaint TD50: Tumor Target Sites
Species rat mouse

I . SAL_CPDB  |negative

TD50_Rat_Note

no positive results

TargstSites_Rat_lale

no positive results

TargetSites_Rat_Female

no positive results

TD50_Mouse_Mote

no positive results

TargstSites_Mousa_Male

no positive results

TargetSites_Mouse_Female

no positive results

& Result Group
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& NTP BSI Chronic / Cancer Study Index

Value

HTP_StudyArea_CancerChronicTox|Study Report Available|

3 IRIS Study Summaries
& Result Group
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Previous | 1-10 of 19 Next 9
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StudyType

Human Health Exposure Toxicity Review for Risk Assessment
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National Toxicology Program

Department of Health and Human Services

About the

» Abstracts » Abstract for

Home o Testing Information » Deswictions of NTP Sty Ty

S Essylink

Abstract for Teratology: Bisphenol A
Teratologic Evaluation of Bisphenol A: (CAS No. 80-05-7) Administered to CD® Rats on Gestational Days 6

Through 15
NTP Study TER85051

ABSTRACT
Bisphenol A (BFA), a widely distributed industrial chemical used in making epoxy resins and polycarbonates, was evaluated for toxic and teratogenic effects in timed-pregnant Sprague
Dawley CD rats (n=27-29). BPA (0, 150, 320, 340 and 1280 mg/kgiday) suspended in com oil was given by gavage (5.0 mUikg body weight) daily on gestational days (gd) & thraugh 15
Females were weighed and observed daily. At sacrifice a total of 18-29 confirmed-pregnant females per treatment group were evaluated. The gravid uterus of each dam was weighed, and
1he number of implantation sites and live, dead, or resorbed fetuses wers recorded. All live fetuses were weighed and examined for exernal, visceral, and skelstal malformations. Dams
exhibited clinical signs of toxicity including piloerection, weight loss, lethargy, pica, rough coat, wet urogenital area, and alopecia. These were seen in all dose groups, and with greater

frequency at higher doses
Waternal mortality was 0% for all butthe 1280 ma/ka/day dose group, which was 26%. Dug 1o this Righ mortality, data from the 1280 ma/kaiday group will Nt e further considerad in this

summary.

Iaternal body weight on gd 0 and gd  did not differ among the remaining dose groups. But at gd 11 and 15, maternal body weight was lowered for all BPA treatment groups. Gravid

uterine weight, abselute maternal liver weight, and relative maternal liver weight were unaffected by treatment. BPA produced NO significant fetal effects at doses % 840 mo/ka.

In conclusion, BRAin rats was not a developmental toxicant at doses that were maternally toxic. The developmental NOAEL was 840 mgikg. A maternal NOAEL was not established
g.

based on effects on matemal body weight; the LOAEL for maternal body weight effectin this study was 150 ma/ky
€D meernet H100%

[

T 4

Done.

69

69



lore | ACToR | US EPA - Windows Internet Explorer provided by EPA -0/ x|

GE—‘;F =[] hitpr/actor.epa, guvfactor/facss ACToRHome. jsp (=] [##]{ x| [acoge =
File Edt View Favorites Tools  Help
FiConvert + [ select

Cmglel j Search ~ { & - o~ | B - 99 Bookmarks~ | (@ Find - P Check - T AuteFill - signn -
U6 @tome | ACTR | USERA | | i - B - & - (2 Fage -~ @FTook -
o - .
|Agency URL Link Out ~ [Exi7 Bisclaimen |

|Datertime last verified|1/26/2008 12.47 |
2 Result Group
Component Name Value

Project Type Risk Document Development

Project Description  |Domestic Substance List: will then underge a screening assessment for potential risks to human health or the environment
Status In Progress

o] Health Canada

Agency URL Link Out

Date/time last verified|1/26/2008 12-45

» Show Chemical Categories
v Hide Chemical Manufacturing and Use Levels

Collapse All Expand All

= EPAIUR (Inventory Update Rule) Production Volume (1986-2002
© Result Group

Component Name Value

1986 Range =500M - 1B
1990 Range = 1B
1994 Range = 1B
1998 Range = 1B
12002 Range = 1B

»Show Descriptive Data

»Show Pesticidal Mode of Action

»Show Material Safety Data Shest

»Show Regulations to which chemical is subject
» Show Publed via MESH

» Show Notes

» Show External Searches by Name or CAS

-]
T 4

Local intranet #100%

70




lome | ACToR | US EPA - Windows Internet Explorer provided by EPA B [u] B3
- : =] [+2 ][] -
g@ |g, httpe/factar.epa. govackorfaces/ACToRHome. jsp J ‘7,| ‘£| |Gnng\e ‘P ‘

Fie Edt ‘iew Favortes Took Help
EConvert - [P Select

Google| | v - e | B - ¥y Bookmarks~ | (G Find + % check = § | AutoFl - L+ (signln -

Search =«

0 B | ACTOR | USERA | "3 v B - v mhpage - (iTaoks <

TTATTE vanne =

¢ Out [EXIT Disolaimer]|

|MESH URL
= MESH Annotatians
= Result Group
Component Name Value
Mote xencestrogen: RN given refers to parent cpd: structure
P Action|Air Poll [o]
P tion|Estrogens, Non-St
Pharmacolegical Action|Free Radical Scavengers
= Wikipedia
2 Result Group
Component Name Value
\Wikipedia Chemical Pages)Link Qut
»Show Pesticidal Mode of Action
vHide Material Safety Data Sheet

2

dal

I to which chemical is subject

name

Cumulative Estimated Daily Intake/Acceptable Daily Intake Database
of Py for New Sources of Air Pollutants - Equipment Leaks Chemicals
CAA_112_b_HON - Hazardous Organic Substance
MNJ_RTK_HS - Mew Jersey Right to Know Hazardous Substances Fact Sheets
ITSCA TRI - Toxic Chemical Release Inventory
TSCA_12_h_Export - Notices of Export

TSCA_4_TERHM - Ts of Testing
TSCA_4 Tests - Testing of Existing Chemicals
TSCA_BA PAIR -P Rules

TSCA_SD_HSDR_a - Health and Safety Data Reporting - Specific Chemicals =
v Hide PubMed via MESH

PubMed via MESH x|
[ Local intranet 0%

71

71



edia, the free encycloped

dows Internet Explorer provided by EPA =10/ x|
6:: = [W hitpeen wikipedia. orgfwikieisphenal_a S| x| [songe £

File Edt View Favorites Tools  Help

& Convert -
Google| =l 2-

elect

B - €% Bookmarks~

Search « -

[Ch Find - *%% check - | AutoFil - -

SignIn *

0 v By v v o Page v O Took

¢ e W Bisphenal & - Wikipedia, the free encycopedia | |

Help us improve Wikipedia by supporting it financially.

WIKIPEDIA
The Free Encyclopedia
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Bisphenol A

Fram Vikipedia, the free encyclopedia

Bisphenol A commanly abbreviated as BPA is an organic compound with twa phenol functional groups. It is a
difunctional building block of several important plastics and plastic additives. YWith an annual preduction of 2-3
million metric tannes. it is an important monamer in the praduction of polycarbonate

Suspected of being hazardous to humans since the 1930s. concems about the use of hisphenol A in consumer
products were regularly reported in the news media in 2003 after several governments issued reports questioning
its safety. and some retailers removed products made from it off their shelves
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ZUse
3 Health effects
3.1 Research
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CHs
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CHs

BPA, 4 4-(propan-2-ylidene}
diphenol

P, p-isopropylidenebisphenal,
4 4™isopropylidenediphenol

interaction 3412007 [Cemiee
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reported as “negative” blank or null entry indicates no evaluation of mutagenicity
fram either source This is a summary mutagenicity determination in the CPDB
Summary Table that is based on overall evaluations (not strain-specific for
from two sources of overall evaluations, using the above rule
5 TD50_Rat_mg TDa0is a q meastre of potency to|ma/kg-  |FLOAT Primary
an LDS0) and is computed in the CPDB for each species/sexitissus/tumor type for |bw/day
each experiment TDA0 is defined as “that dose-rate in mg/kg bady wt/day which
i administered chronically for the standard lifespan of the species. will halve the =l
[ [ [ [ [ [Jiocalintranst 0%
7
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Basic Information

Assay Data : Cancer Potency Database

j

Data Collections
Search By Name
Search By CASRN
chemical_id result_group name CASRN StudyType  Endpoint Species M icity_SAL_CPDBTD50_Rat_mg TD50_Rat_mmol TD50_R;
1 1 A-alpha-C 26145- |Carcinogenicity|TD50:  |mouse positive 0.0 0.0
Browse Assays 555 Tumer
Help Target
Sites
2 2 Acesulfame- 55589 |Carcinogenicity TDS0:  |mouse 0.0 0.0
62-3 Tumor
Target
Sites
3 3 Acetaldehyde 75-07-0|Carcinogenicity| TD50:  |rat: hamster |negative 153.0 3473120769 TD30 is
Tumor harmoni
Target of mare
Sites one posi
test
4 4 Acetaldehyde 16568- |Carcinogenicity TD50:  |\mouse negative 0.0 0.0
methylformylhydrazone |02-8 Tumor
Target
Sites
5 5 Acetaldoxime 107-29-|Carcinogenicity| D50 |rat negative 0.0 0.0 no positi
9 Tumor results
Target
Sites
6 6 Acetamide 60-35-5|Carcinogenicity| TDA0: rat: mouse  [negative 1800 3047376547 TD50 is
Tumor harmanic
Target of mare
Sites one posi
test
7 7 Acetaminophen 103-80-|Carcinogenicity|TD50: rat: mouse |negative 4850 3274619516 TDSﬂilll
“ | »
Dene [T [ [ [ [S3cecalintranet [Hww -
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ACToR — Aggregated Computational Toxicology Resource :l
Release v2008Q2 (October 2008)
Produced by the U.S. Emvironmental Protection Agency. National Center for Computational Toxicology

Table of Contents
Infroduction

Data Collection

Data Collection View
Generic Chemical View
Substance

Search by Name
Search by CAS Number
Search by Structure

Introduction

ACToR (Aggregated Computational Toxicology Resource) is a collection of databases collated or developed by the US EPA National Center for Computational Toxicology (NCCT)
More than 200 sources of publicly available data on environmental chemicals have been brought together and made searchable by chemical name and other identifiers, and by chemical
structure. Data includes chemical structure, physico-chemical values, 70 assay data, exposure data, and i vivo toxicology data. Chemicals include, but are not limited to, high and
medhum production vohune industrial chemicals, pesticides (active and inert ingredients), and potential ground and drinking water contaminants.

At present, chemical toxicity data resides in a variety of specialized databases, in many different and incompatible formats and in many different locations. Up to now. in order to compile
all information on a given chemical, one needed to search multiple databases and then manually compile the resulting data. While this is possible to da for specific chemicals. it is very
difficult to compile comprehensive data sets on chemically-similar sets of compounds using structure searching tools. By bringing together data from a large mmber of sources and making
the data structure-searchable, ACToR will facilitate searches that transcend available data and chemical number. As such, it will be an important tool for the advancement of
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» More Data Collections
—Development version >400
—Current Focus on exposure / biomonitoring / food residues

» ToxRefDB
—Compiling tabular information from guideline studies
« EPA
- NTP
- Literature

« Cleanup of chemical structures
« Enhance generic chemical page

Office of Research and Development
National Center for Computational Toxicology
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ACToR Home

RS  ontact Us actor_support@epa.gov
Data Collections.

el i _—or

Search By CASRN E-miail actor_suppon@ena.gov

Search By Structure

I ey Mailing Address:

Help ACToR Support

National Center for Computational Toxicology
Ofiice of Research&Development

109 TV, Alexander Drive (B205-01)

U.8. Environmental Protection Agency
Research Triangle Park, NG 27711

judson.richard@epa.gov

interpretation, please contact the ACToR Support Staff using the contact information above.

U.S. ENVIRONMENTAL PROTECTION AGENCY

B srare

The EPA welcomes your comments, especially comments on how we can improve the ACToR web site. Fortechnical questions aboutthe scientific infarmation and data

|

nttpiijactor epa.govjactorffaces/ContactUs. jsp J |
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After viewing the links to additional resources,
please complete our online feedback form.

AThank You /
ﬁk

Links to Additional Resources i
7 N ) ( e

e Feedback Form

: e -
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