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e e 5. DuEsvicy: THE NEW EU CHEMICALS LEGISLATION - REACH
Activities:
tah On 29 October 2003, the European Commission adopted a proposal for a new EU regulatory framework for chemicals, COM (2003) B44. Under the propo
REACH Proposal newve systern called REACH (Registration, Evaluation and Authorisation of CHemicals), enterprises that manufacture or import more than one tonne of a
6. Proposal chemical substance per year would be requited to register it in a central database.
A Consultation
™ Ll S The aims of the proposed new Regulation are to improve the protection of human health and the environment while maintaining the competitiveness and
In dnlizun= enhancing the innovative capability of the EL chemicals industry. REACH would furthermore give greater responsibility to indusiry to manage the risks frc

des The Wihiite Paper chemicals and to provide safety infarmation on the substances: This information would be passed down the chain of production

OffI_Ce of Researd it Information: The proposal has been drafted in close consultation with all interested parties, including an Intermet cansultation. This has allowed the Commisgion to pn
National Center fO tene a streamlined and cost-effective system. The proposal is now being congidered by the European Parliament and the Council of the EU for adoption under
Calls so-called co-decision procedure.
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Toxicity Testing in the 21st Century:
A Vision and a Strategy

Ad in molecul.

biology, b
ing the way for major improvements in how scientists evaluate the health risks
posed by potentially toxic chemicals found at low levels in the environment. These
advances would make toxicity testing quicker, less expensive, and more directly
relevant fo human exposures. They could also reduce the need for animal festing by

v, and other fields are pav-

ubstituting more laboratorv tests based on human cells. This National Research
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n 2003, the US. B 1P
IAgency (EPA}, with support from the US.

National Toxicology Program (NTP),
funded a project at the National Research
Council (NRC) to developa long-range visian
for toxicity testing and a strategic plan for
implementing that vision. Both agencies
‘wanted future toxicity testing and

throughput (HTS) and other auto-
mated screening assays into its testing
program, In 2005, the EPA eswmblished the
National Center for Computational Toxi-
cology (NCCT). Through these initiatives,
NTP and EPA, with the NCGC, are promot-
ing the Evaiumm (flmucniﬁgy from a pre-

paradigms to meet evolving regulatory needs.
Challenges include the large numbers of sub-
stances that need to be tested and how to incor-
porate recent advances in molecular toxicol-
gy, computational sciences, and information
technalogy; to refy increasingly on human as
opposed to animal data; and tooffer increased
efficiency in design and costs (/-5). In
respanse, the NRC Committee on Toxicity
Testing and Assessment of Environmental
Agents produced two reports that reviewed
current tmacsty testing, identified key i issues,
developed a vision and

I science at the
Iewiﬂfdmmtpec:fic models in vivo to a
predominantly predictive science focused
on broad inclision of target-specfic, mech-

We propase a shift from primarily in vivo animal
studies to in vitro assays, in vivo assays with
lower organisms, and computational modeling
for toxicity assessments.

fion, usuallybetween 2 and 10uM, and toler-
ate high false-negative rates. Incontrast, in
the EPA, NCGC, and NTP combined effort,
all compounds are tested at as many as 15
concentrations, generlly ranging from ~5
nM to ~100 1M, to generate a concentration-
response curve (9). This approach is highly
reproducible, produces significantly lower
false-positive and false-negative rates than
the rraditional HTS methods (9), and facili-
tmtes mulmsvay comparisons. Finally, an

anism-based, b in
witro (1, 4) (see fgure below).

Toxicity pathways. In vitro and in vivo
tools are being used to identify cellular
responses afer chemical exposure expected
to result in adverse health effects (7). HTS
methods are a primary means of discovery
for drug development, and screening of
>100,000 compounds per day is routine (§).

strategy to create a major shift in the assess-
ment of chemical hazard and risk (6, 7).
Although the NRC reports have laid out a solid
theoretical rationale, comprehensive and rig-
arously gathered datz (2nd comparisons with
historical animal data) will determine whether
the hypothesized improvements will be real-
ized in praciice, For this purpose, NTP, EPA,
and the National Instinrtes of Health Chemical
Genomics Center (NCGC) (organizations
with expertise in experimental toxicology,
computational toxicology, and high-through-
put technologies, respectively) have estab-
lished a col laborative research program,

EPA, NCGC, and NTP Joint Activities

However, drug-di v HTS methods tra-
ditionally test compounds at one concentra-

Standard rodent
toxicological tests
10-100/year

Human experience
1-3 studieshear

platform has been built to com-
pare re.vujts among HTS screens; this is
being expanded to allow comparisans with
histarical toxicologic NTP and EPA data
(http://ncge.nih.gov/pub/openhts). HTS data
collected by EPA and NTP, as well as by
the NCGC and other Molecular Libraries
Initiative centers (http://mli.nib.gov/), are
being made publicly available through Web-
based datsbases [e.g., PubChem (http:/
pubchem.nchi.nlm.aih.gov)]. In addition,

ochemical- and cell-based
in vitro assays

ETITUTES OF HEATH

Downloaded from www sciencemag.org on February 15, 2008

In 2004, the NTP released its vision and
roadmap for the 21st century (1), which
established initiatives to integrate high-

remain controversial.
Test animals are often
exposed to higher doses
than would be expected
for typical human
exposures. requirng
assumptions about

*Diractor, National Human Ganama Ressarch Institute
(NHGRI}), Natianal institutes of Health, Bethesda, MO
20892; *Assistant Administrator for the of Research
and Develapment, US. Enviranmental Protection Agency,
Washington, DC 20460; Mssociate Divector, U5, Kational
Toxicology Program, Nafional Institute af Environ mental
Haaith Sciences (NIEHS), Resaarch Triangle Park, NC
27709, USi,

*The views sxpressed here are those of the individual
authors and da not necessarly reflect the visws 208 Transforming toxicology. The studies we propose will test whether high-thioughput and computational tax-
olicis of theif rempective e, icology approaches can yield data predictive of results from animal toxicity studies, will allow prioritization
of chemicals for further testing, and can assist in prediction of risk to humars.
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Figure 1. The commitiee’s vision for toxicity testing is  process that can include chemical eharacterization, foxicity
testing, and dose-response and extrapolation modeling as part of broader agency decision-making.
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Robots could reduce animal tests

U.S. scenti are taki Illefl!lﬂeptnmnlslmalulg
hazardous icals on grown
aboratory, without using live animals.

Two government agencies are looking
into the merits of using high-speed
automated robots to carry out tests.

The long-term goal is to reduce the cost,
time and number of animals used in
screening everything from pesticides to
household chemicals.

The move follows calls for scientists to
rely less on animal studies.

Robots would be able to carry out
hundreds of thousands of chemical tests
a day to identify chemicals with toxic
effects.

Details were published in the journal
Science and discussed at the annual
meeting of the American Association for
the Advancement of Science (AAAS) in
Boston.

Faster and cheaper

Speaking in a live link-up, Dr. Francis
Collins, Director of the National Human
Genome Research Institute at the
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Find the Toxicity Pathways

*Hepato vs developmental

*Obtain HTS Assays for Them

* Including metabolic capability

«Screen Chemical Libraries
e Coverage of p-chem properties

Link Results to In vivo Effects
» Gold standard and dosimetry
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Implications for Success

*Hazard Identification
*Closing Data Gaps
*Reductions in Cost
*Hypothesis Generation
Reduced Animal Usage

*Ancillary Applications
Mixtures
*Chirals
sNanomaterials
Lot variations

*Risk Assessment
*Providing MOA(S)
sTargeted Testing

sldentifying Susceptible Populations
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Phased Development of ToxCast

Agency
Phase | Number of Chemical Purpose Number of Cost per Target
Chemicals Criteria Assays Chemical Date
Data Rich i
320 aamie Signature >400 $20k FY07-08
(pesticides) Development
lla >300 Data Rich Validation >400 $15-20k FY09
Chemicals
Il >100 Known Human Extrapolation >400 $15-20k FY09
Toxicants
Expanded
lic >300 Structure and Use Extension >400 $15-20k FY10
Diversity
i Thousands Data poor Prediction and 229 $10-15k FY11-12

Prioritization

> Affordable science-based system for categorizing chemicals

»Increasing confidence as database grows
»|dentifies potential mechanisms of action
»Refines and reduces animal use for hazard ID and risk assessment
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Agenc

Key Components of a Proof of Concept

« Chemicals
« Assays covering Toxicity Pathways
* Linkage to Traditional Phenotype Findings

- Data Analysis and Interpretation

- Office of Research and Development 11
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309 Unique Structures
Replicates for QC

291 Pesticide Actives
9 Industrial Chemicals

8 Metabolites

56/73 Proposed Tier 1
EDSP

14 HPV
11 HPV Challenge

The ToxCast 320

Classes with
> 3 chemicals

_J/

Y

Misc MOA classes with

3 or fewer representatives

Office of Research and Development
National Center for Computational Toxicology

[ Acetylcholine esterase inhibitors
B conazole fungicides

[] Sodium channel modulators

] pyrethroid ester insecticides

Il organothiophosphate acaricides
[ dinitroaniline herbicides

[l pyridine herbicides

[] thiocarbamate herbicides

Il imidazolinone herbicides

[l organophosphate insecticides
[] phenyl organothiophosphate insecticides
[ aliphatic organothiophosphate insecticides
Il amide herbicides

I aromatic fungicides

Il chloroacetanilide herbicides

[l chlorotriazine herbicides

[ growth inhibitors

[] organophosphate acaricides

[] oxime carbamate insecticides

[] phenylurea herbicides

[] pyrethroid ester acaricides

[] strobilurin fungicides

[] unclassified acaricides

[1 unclassified herbicides

Classification based on OPPIN
12
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wvEPA Extraction of DER information .
United States StUdy DeS|gn

Environmental Protection
Agency
STUDY TYPE: Combined chronic toxicity/oncogenicity feeding — Rat
OPPTS 870.4300 [§83-5]
DP BARCODE: D257223 SUBMISSION CODE: 3564270
P.C.CODE: 111901 TOX. CHEM. NO.: 497AB

TEST MATERIAL (PURITY): Tmazalil (pusity $97.4%)
SYNON YMS: R023979

CITATION: Van Deun, K. 1999. Combined oral chronic toxicity/carcinogenicity study with Imazalil in the SPF Wistar rat. Dept. Toxicology, Janssen Re

2340 Beerse, Belgium. Laboratory report namber, 3817, June 8, 1999. MRID 44358001. Unpublished. E nd p0| nt/
SPONSOR:  Janssen Pharmaceutica N.V,, 2340 Beerse, Belgium Critical Effects
EXECUTIVE SUMMARY:

In a chronic toxicity/oncogenicity study (WMRID 44858001), Imazalil (297.4% a1) was administered in the dietto s of
Wistar-denived rats ot concentrations of

for two years. All rats were observed daily for clinical signs of toxicity and morbidity, weighed weekly, and food consumption monitored biweekly.
Blood and urine samples were collected after 6, 12, and 12 months of treatment and at shady end. Surviving rats were sacrificed after * All rats were
nectopsied and the tissues and organs inspected grossly and microscopically for toxicity-related effects and the carcinogenic potential of Imazalil.

Hannover substrain (SPF)

The absolute weights of most organs were decreased while their weights relative to body weight increased for male and female rats in the 1200 and 2400 ppm treatment groups.
These effects are considered related to inanition and inappetence and not a direct result of Imazalil treatment. Howewer, effects found inthe liver and oid was considered
directly related to treatment.

The effect of treatment on the liver (males and females) and
cell and basophilic foci was equivocal while
incidences of clear cell and basophilic foci were significantly decreased but the incidence of eosmophilic foci was unaffected.

ically, but had distinct sex-related etiologies. The incidence of clear
. In female rats of the 2400 ppm group, the

The lowest obsexved adverse effect level (LOAEL) for male and female rats was 1200 ppm (658 and 852 mg/kg/day, respectively) with a corresponding no obhserved
adverse effect level (NOAEL) of 200 ppm (108 mg/kg/day males, 14.6 mg/kg/day females). These are based on the effects found on body weight, weight gain, and the
macro- and microscopic effects noted in the liver of all rats and the thyroid of male rais.

e S e e e e S S

This chronic toxicity/oncogenicity study inthe rat is Acceptable/guideline and satisfies the guideline requirement for a combined chronic toxicity/oncogenicity stady in rats [83-
5]. No deficiencies were noted for this study.



wEPA ToxRefDB Data Entry Status

United States
Environmental Protection

Agency ToxCast Phase | Chemicals Only

Total: 291 Pesticides

278

266

267

230

Rat Devel Rabbit Devel Rat MultiGen Rat Chronic
Subchronic Cancer

- Office of Research and Development Current as of April 1. 2008 14
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Bioassay Effects and Endpoints
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Liver Tumors

Proliferative Liver Lesions
Liver Apoptosis/Necrosis
Liver Hypertrophy

Kidney Nephropathy
Proliferative Kidney Lesions
Proliferative Thyroid Lesions
Thyroid Tumors

Thyroid Hyperplasia
Testicular Tumors

Testicular Atrophy
Non-neoplastic Spleen Pathology
Cholinesterase Inhibition
Tumorigen

Multisite Tumorigen

Liver Tumors

Proliferative Liver Lesions
Liver Apoptosis/Necrosis
Liver Hypertrophy
Non-neoplastic Kidney
Lung Tumors

Tumorigen

Multisite Tumorigen

BN - Rat
- - Mouse

Common Phenotypes in
Chronic Rodent Studies

—
—
—
|

0%

10% 20% 30%
% Chemicals with Observed Effect

(Rat: 283 Chemicals | Mouse: 256 Chemicals)

40%
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ToxCast Contracts for Generating HTS

Receptors, and Genomics: Cell
Enzymes Signaling
Tr _~cus, Inc.
Far 001
) QCHB EN bi0oeek
T Met bO IC " <company Ce”
fansformation Function
attagene
GivAD) 'I"
U E |
S\ ACEA
EKFRESE[UXﬂAK&LTEIS PHYLONIX
Nine contracts pr Cell ycurement; hundreds t
In vitro 'schemical, cen.  Function . genomic assays; me~ \rernaltive
Genomics _.nisms; and the capacity to screen up to 10,000 ct Spec\es
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EPA A Deluge of Data ........
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NTD PC12

Gentronix ||
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IVAL || 103
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Office of Research and Development
National Center for Computational Toxicology

April, 2008
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"’EPA NovaScreen Descriptive Statistics (30% Cutoff)

Environmental Protection
Agency

X=14.27 chemicals X=10.22 assays
120 200+
100-
e | 2T , 150-
?) Cyp2C9_1H ks Metiram-sodium
n 60 4 é | Emamectin benzoate
< s 100
S 40 j\\ 5 ‘/
20_ w Z 50' N
11
0 6 0"
0 5 15 25 40 0 5 15 130

O %Chemicals

O % Assays

- Office of Research and Development 20
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Examples of Chemical Activity Patterns
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% Activity

<EPA Activity Spectrum (Novascreen)
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BioMAP Systems for EPA ToxCast

Bl -

» System

» Cell Types

Environment

Readout Parameters

3C g

Endothelial cells

IL-1p+TNF-c+IFN-y

MCP-1, VCAM-1, ICAM-1, Thrombomodulin, Tissue
Factor, E-selectin, uPAR, IL-8, MIG, HLA-DR,
Proliferation, Vis., SRB (13)

4H

Endothelial cells IL-4+histamine VEGER P'Se'e;‘g‘ﬁf{c;‘g";(’?‘;pm' Ectaxin-3,
e Peripheral blood . )
¥ akh CD40, VCAM-1,Tissue Factor, MCP-1, E-selectin,
LRS ﬂ"ﬁ mononuclogr cells + TLR4 IL-1c, IL-8, M-CSF, TNF-o,, PGE2, SRB (11)
Endothelial cells
Peripheral blood .
MCP-1, CD38, CD40, CD69, E-selectin, IL-8, MIG
SAg h‘@ mononuclear cells + TCR ’ : : Brolifarating (100 '
< Endothelial colls PBMC Cytotox., SRB, Proliferation (10)
&= Bronchial epithelial . : . uPAR, IP-10, MIG, HLA-DR, IL-1a, MMP-1, PAI-1,
BEIC |l cells H-fiihbatlby SRB, TGF-b1, tPA, uPA (11)
VCAM-1, IP-10, IL-8, MIG, Collagen Ill, M-CSF
2 . IL-1p+ TNF-c+IFN-y AT et st '
HDF3CGF 3 Fibroblasts +bFGF+EGF+PDGF-BB MMP-1, PAI-1, Pmlrfer?:lg;'u, TIMP-1, EGFR, SRB
KE3CT il Keratinocytes + IL-1p+TNF-a+IFN-

==

Fibroblasts

y+TGF-p

MCP-1, ICAM-1, IP-10, IL-1ct, MMP-9, TGF-f1,
TIMP-2, uPA, SRB (9)

SM3C ’

Vascular smooth
muscle cells

IL-1B+TNF-o+IFN-y

MCP-1, VCAM-1, Thrombomaodulin, Tissue Factor,
IL-6, LDLR, SAA, uPAR, IL-8, MIG, HLA-DR, M-

CSF, Prolif., SRB (14) D:

| L)



BioMAP Profiles of Oligomycin A and TV000055

@9 @ & @ © © €

Hia 3C 4H LPS SAg BE3C HDF3CGF KF3CT SM3C

Eaz
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U TexCast Sorzen, B, TWOO00SE, 4924 uld
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* Oligomycin A is an inhibitor of mitochondrial ATPase

* Similarity suggests inhibition of mitochondrial function by TV000055
» (TV00O0O0S5 is most similar to Complex | inhibitors)
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o Examples of Chemical Responses in HepG2
wEPA

United States
Environmental Protection

Agency
TV000126
1Hr
300+
-
= -
c
S 200- =l
) -
o
>
= 100-
4]
(I
O'_I_I'Fl'r"l'_l_l'rrrﬂl'_l_l'rrrﬂﬂ_l_l'rrrﬂﬂ_l_l'rrrﬂll
1.0x10°8 1.0x10°71.0x10°61.0x10°51.0x10-°4 1.0x1003
Conc (M)
TV000126
24 Hr
300+
-
-
O 2001 -
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c
o)
)
S 1001
O04+——rrrm——rrrr——rr T ——rrrrm
1.0x10°7 1.0x10°6 1.0x10°°> 1.0x10°4 1.0x10°3
Conc (M)

Office of Research and Development
National Center for Computational Toxicology

p53

c-jun activation
H2AX activationg
Cell Number

ntr

o

C

p53
C-jun activation
H2AX activations,
Cell Number

TV000303
1Hr
400-
—-—
—
—h—
—~
200-
100 st e
0'—l—rrrrm|—l—l-rrrrn|—l—l-rrrm|—l—l-rrrrrr|—l—l-rrrrn|
1.0x107°8 1.0x10-97 1.0x10-°6 1.0x10%5 1.0x100* 1.0x1003
Conc (M)
TV000303
24 Hr
4001
-
-
300- -
-
200-
100-
O_

S L i L) B AL e a L ]
1.0x10°81.0x10-7 1.0x106 1.0x10-51.0x1004 1.0x10-03
Conc (M)

High Content Screening Assays

Cell Number
Microtubule stability
c-jun activation
H2AX activation

Cell Number
Microtubule stability
c-jun activation
H2AX activation

26



fii ol

United States

<EPA Correlating HTS to Toxicity

Environmental Protection
Agency
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Color Map

Physical chemical propertie
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Cellular Assays In silico Predictions

Biochemical Assays

- Office of Research and Development
National Center for Computational Toxicology
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“EPA

United States
Environmental Protection
Agency

ACToR: Aggregated Computational Toxicology Resource

ACToR: Aggregated Computational Toxicology Resource

Recent Additions | Contact Us  Search: C AllEPA @ This Area
You are hare: E9A Home » ACTSR » Data Collaction

ACTOR Home Data Collection: ToxCast_320

About ACTOR

Data Collections

e SCID |GCID|CASRN Name

ACToR Web
Browser

Search By Structure
Browse Assays
Downloads 12622447 |94-75-T 2.4D
ToxRefDB 12623 (6424 (94-82-6 2.4DB

DSSTox 126247712 |136-45-8 2.5-P acid, dipropyl est
ToxMiner 126251174 (90437 2+
T 12626|4556 |5540653-6

126274555 |55406-536 3-odo-2-propynylbutylcarbamate
‘Chemical Prioritization

ACToR API

Chemical ID,
Structure

Tabular Data, M|croArray Blologlcal Data
@ Links to Web N Data Reference  Mining
Resources Specialized Toxicology Databases Data
Internet
Searches

- Office of Research and Development 28
National Center for Computational Toxicology



<EPA . — _
easaes - Comparing Activities by Chemical Class

Agency

=
I
£ =
o © —
s s o
— — 5 Q.
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c () c o Q
© Q ] £
— () — ] o
- o - c O
© c o e N
Conazole £ 5| < ol
. . L o @ o
) o 5]
Fungicides vs. = g 5| 3 s| &
N S P (@] < e o m
ovaoscreen Cyproconazole 0 0
ASS& S D!fe_noconazole 0 0
y Diniconazole 0
Fenbuconazole 0
Flusilazole
Hexaconazole
Imazalil
Myclobutanil
Paclobutrazol
Prochloraz

Propiconazole
Tetraconazole
Triadimefon
Triadimenol
Triflumizole
Triticonazole
Totals




<EPA

- Use Machine Learning methods
— SLR: Stepwise Logistic Regression
— LDA: Linear Discriminant Analysis
— SVM: Support Vector Machines

United States
Environmental Protection
Agency

— Many others

« For each binary endpoint, build models of form
— Predictor = F(assay values)

—If

e Predictor for a chemical meets criteria

—Then
- Predict endpoint to be positive for the chemical

Office of Research and Development
National Center for Computational Toxicology

Assay 2

Associlation Analysis / Signatures

Test

Assay 1

Truth

TP

FP

FN

TN

30



wEPA Example of Signhature Development:

United States

Eg\éirrlggmental Protection Pest i C i d e M OA

MOA Chemical4{Positives
thiocarbamate herbicides 303 6
dinitroaniline herbicides 303 7

Sodium channel modulators 303 11 :
pyrethroid ester insecticides 303 10 0.65
conazole fungicides 303 13 0.65
pyridine herbicides 303 6 0.60
Sodium channel modulators 303 11 0.60
conazole fungicides 303 13 0.50
Acetylcholine esterase inhibitors 303 27 0.50
Acetylcholine esterase inhibitors 303 27 0.52
pyrethroid ester insecticides 303 10 0.50
organothiophosphate acaricides 303 9 0.00
organothiophosphate acaricides 303 9 0.00
pyridine herbicides 303 6 0.00
thiocarbamate herbicides 303 6 0.00
dinitroaniline herbicides 303 7 0.00

Input variables: NovaScreen, Attagene, Bioseek and physical chemical properties

- Office of Research and Development
National Center for Computational Toxicology




"EPA Evolution of Phase |

Agency

- ToxCast 1.0 (April, 2007) )
— Enzyme inhibition/receptor binding HTS (Novascreen)
— NR/transcription factors (Attagene, NCGC)

— Cellular impedance (ACEA)

8 Assay Sources

— Complex cell interactions (BioSeek) > & 412 Endpoints

— Hepatocelluar HCS (Cellumen)

— Hepatic, renal and airway cytotoxicity (IVAL)

— In vitro hepatogenomics (IVAL, Expression Analysis)

— Zebrafish developmental toxicity (Phylonix) _4
- ToxCast 1.1 (January, 2008)

— Neurite outgrowth HCS (NHEERL) +3 Assay Sources
— Cell proliferation (NHEERL) ~ & 16 Endpoints

— Zebrafish developmental toxicity (NHEERL)
- ToxCast 1.2 (March, 2008) ~
— Organ culture: liver, kidney, lung (Hamner Institutes)

— HTS Genotoxicity (Gentronix)

+5 Assay Sources

— Toxicity and signaling pathways (Invitrogen) - & 32 Endpoints

— NR Activation and translocation (CellzDirect)
— 3D Cellular microarray with metabolism (Solidus) D

- Office of Research and Development
National Center for Computational Toxicology

16 Assay Sources, 460 Endpoints
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\9,EPA Beyond the Proof of Concept

Environmental Protection

A
Chemicals Phase ||
P
- > HTS
TpxRef In VIVO ToxCast_320 # Assay Data
bioassay data >

/l’

- Office of Research and Development 33
National Center for Computational Toxicology



<EPA

LRSI, i Moving Forward

Agency

Completion of Data Acquisition and Data Mining for Phase |

Publication and Public Release of all Data

— 8 core papers by mid Summer (including 2 on ToxRefDB)
— Predictive Signatures by September
— Additional partner papers by Fall
— ToxRefDB and ACToR public release
OECD Molecular Screening Initiative (June, Bilthoven)
Data Summit, Fall 2008
MOU partnership with NTP/NIEHS and NCGC/NHGRI

— Workings Groups in Pathways, Chemicals, Informatics, [Targeted Testing]

— Minimum of 2816 additional chemicals to be placed at NCGC

« Subset to feed Phase Il of Toxcast

EPA Research Strategy and FY10 Research Initiative

Office of Research and Development
National Center for Computational Toxicology

34



EPA The ToxCast Team

Environmental Protection
Agency

Office of Research and Development 35

- National Center for Computational Toxicology
www.epa.gov/ncct/toxcast




'V'EPA ToxCast Website: www.epa.gov/ncct/toxcast

Environmental Protection
Agency

National Center for Computational Toxicology

Contact Us Search: (Ol BR @ This Area | @I
¥ou are here; EPA Home # National Center for Computational Toxicology * TomZast™ Program

The EPA Web site will be unavailable on Sunday, March 2, Z008 from 8:00 pm until 10:00 pm ET.

ToxCast™ Program
Predicting Hazard, Characterizing Toxicity Pathways, and Prioritizing the Toxicity Testing of Environmental

Chemicals

Introduction Toxcast™ havigation
Introduction

In 2007, ERA launched ToxCast™ in order to develop a cost-effective approach for prioritizing the toxicity testing of large numbers of ToxCast™ Chemicals

chemicals in a short period of time. Using data from state-of-the-art high throughput screering { HTS) bioassays developed in the ToxCast™ Assays

pharmaceutical industry, ToxCast™ iz building computational madels to forecast the potential human toxicity of chemicals. Theze hazard ToxCast™ Infarmation

oradictions wil provide ERS requlatory programs with sdence-based information helptul in proritizing chemicals for more detailed Mariagement

toxicological evaluations, and lead to more efficient use of animal testing, FoxCast™ Partnerships

T e s
Inits first phase, ToxCast™ is profiing ower 300 wel-charactenzed chemicals (primarily pesticides) in ower 400 HTS endpaints, These AR SRRl
endpoints include biochemizal assayvs of protein function, cell-based transcriptional reporter assaye, mult-call interaction aszays,
transcriptomics an primary cel cultures, and developmental assays in zebrafish embryos. Almost all of the compounds being examined in
Phase 1 of ToxCast™ have besn tested in traditional toxicology tests, incuding developmental toxicity, multi-generation studies, and sub-
chronic and chronic rodent hioassavs. ToxReB, a relational database being created to house this informarion, will cantain nearly 316 FoxCast™ Mews

worth of toxaty studies In animals when completed. ToxRefDE 1= integrated into a more comprehanzwe data management system

developed by MNCCT caled ACToR [Aggregated Computational Toxicology Resource), that manages the large-scale datasets of ToxCast™,

A&CToR is comprised of several independent data repositones linked to @ common database of chemical structures and properties, and to tools for development of predictive
HTS and genomic bicactivity signatures that strongly correlate with specific toxicity endpoints from ToxRefDB, These ToxCast™ signatures will be defined and evaluared by
their ability to predict outcames from existing mammalian toxcity testing, and identify toxicity pathiways that are relevant to human health effects.

ToxCazt™ Prazentations
ToxCZast™ Publications

The second phase of ToxCast™ will screen additional compounds representing broader chemical structure and use classes, in order to evaluate the predictive bioactivity
sigratures developed in Phase [ Following successful condusion of Phases [ and 11, ToxCast™ will provide EPA regulatory programs an efficient tool for rapidy and efficienthy
soreening campounds and pricritizing further toxicity testing.

- Office of Research and Development 14
National Center for Computational Toxicology



PPAR SIGNALING PATHWAY

PPARa Ljgand it i : PPARG Ljgand
Extracellular ]

Cytoplasm

Receptor binding assay

PPARGL

Jgand

PPARG Ljgand
~1

Transactivation assay

IEnzyme inhibition assay

Functional cell assay

PPARS L|gand
PPARa Ljgand

Mucleus

RAR HLXR-a

1 Fatty aci‘g oxidation
2 Lipid homeostatis
3 Skin proliferation

4. Colon carinogenesis

1Peroxisom@proliferation
2 Fatty acid oxidation and degradation
l Fatty acid synthesis 3 Lipid homeostatis %
4 Hepatocarcinogenesis 1.Adipocyte differentiation
2.Glucose and Insulin Homeostatis
3 Macrophage function
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SEPA Virtual Tissues:

United States
Eg\éirrlggmental Protection F r O m Pat h Ways to DO S e' ReS p O n S e
Environmental Molecular ., Cellular Tissue . Tissue
Chemicals Pathways Alterations ~ Changes Injury
. .
%25“ razss, o
\ ‘F“A regulation T‘* o
¥ -

Knowledgebase Intracellular Cellular Virtual
Toxicity — — — ) —>  Dose-Response
Pathways Networks Tissues
Pathways
38

- Office of Research and Development
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