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DSSTox

Distributed Structure-Searchable Toxicity (D8$5Tox) Database Network is a

project of EPA’s Mational Center for Computational Toxicology, helping to build a public data
foundation for improved structure-activity and predictive toxicology capabilities. The DSSTox website
provides a public forum for publishing downloadable, structure-searchable, standardized chemical
structure files associated with toxicity data. more=
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[ 25 February 2008

**File Updates and I_Enhancements:
@ Addition of new DSSTox Standard Chemical Field to all files: STRUCTURE InChiKey

@ Additional QA review, structure/CAS modifications, elimination of abbreviations in field entries, etc.

@ Addition of categorical and ranked activity summary fields in § DSSTox Data Files (CPDBAS,
DBPCAMN, EPAFHM. FDAMDD, NCTRER), corresponding to standard PubChem bioassay activit

fields:
I PUBCHEM_ACTIVITY_OUTCOME (active/inactive/inconclusive):
allo
incl ActivityOutcome CPDBAS Rat
ActivityOutcome CPDBAS Mouse
ActivityOutcome CPDBAS Hamster
ActivityOutcome CPDBAS Dog Primates
ActivityOutcome CPDBAS Mutagenicity
ActivityOutcome CPDBAS SingleCellCall
s ActivityOutcome CPDBAS MultiCellCall
_F ActivityOutcome DBPCAN
@ | ActivityOutcome EPAFHIM
. ActivityOutcome NCTRER
unig
rec PUBCHEM_ACTIVITY SCORE [log(1/ activity) mapped onto INTEGER[0-100] rar

http://www.epa.gov/ncct/dsstox/
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Apnlication-indapendant

* [155Tox Graphic Flowchart
@ 0S55Tox Project Goals

@ 055Tox Publications

D55Tox Data Files: Details> “All Updated

CPDBAS wib 1547 10FebZ003
DEPCAN wdb 209 15Feb2003
EPAFHM w4b 617 15Feb2003
FOAMDOD w3b 1216 15Feb2003
HPVC 5| w2c 3548 15Feb2003
HPVISD wib 1006 15Feb2003
IRISTR wib 544 15Feb2003
NCTRER wdb 232 15Feb2003
NTPBS| v2b 2293 15Feb2008
NTPHTS wib 1408 15Jul2003
TOXCST w2b 320 03Feb2003




NAMEID

Wersion
#records
date

Expanded D3STox Data File Title & Description

whb
1547
10Feb2003

Carcinocgenic Potency Database Summary Tables - All Species: Tumaor target site incidence, TDS0 potencies, summary activity calls for rat,
mouse, hamster, dog, and/or non-human primate; data reviewed and compiled from literature and NTP studies.

DEFCAN

wdb
209
15Feb2008

EPA Water Disinfection By-Products with Carcinogenicity Estimates Database: Carcinogenicity estimates (high, moderate, low concem) by
EPA experts using 8 mechanism-based analog SAR approach on a set of 209 water disinfection by-products, mostly small halogenated ocrganics.

EPAFHM

wdb
617
15Feb2008

EPA Fathead Minnow Acute Toxicity Database: Acute toxicities of 817 chemicals tested in common assay, with mode-of-action assessments and
confirmatory measures.

FOA MDD

T

w3b
1216
15Feb2008

FO:A Center for Drug Evaluation & Research - Maximum [{Recommended) Daily Dose Database: Maximum (recommended) daily dose (MRDID)
values for 1218 pharmaceuticals in mg/kg-body weight {bwi'day, converted to mmol and normalized to dataset; MRDD values extracted from
public literature sources.

w2c
3548
15Feb2003

EPA High Production Volume Challenge Program Structure-lndes File: Compiled structures for three chemical lists provided on EPA HPW
Challenge Program website; each record includes reference index to dated list.

wib
1006
15Feb2003

EPA High Production Volume Information System (HPW-15) Data Structure-Index Locator File: Compiled structures for the chemical inventory of
the on-line EPA HPV-IS with chemical-specific URLs linking to HPY-|I5 data pages containing chemical properties, fate properties and toxicity
data.

vk
Hdd
15Feb2008

EPA Integrated Risk Information System (IRI5) Toxicity Rewview Data File: Compiled structures for EPA IRIS website with chemical-specific UR
linking to risk assessment summary data pages for 544 chemical substances.

wdb
232
15Feb2008

FO:A Mational Center for Toxicological Research (NCTH) - Estrogen Receptor Binding Database: Estrogen receptor relative binding affinities
tested in &8 commen in vitro assay for 232 chemicals, listed with chemical dass-based structure-activity features.

NTPB S|

T

w2b
2253
16Feb2003

MNational Toxicology Program (NTP} Cn-line Chemical Bicassay Database Structure-Index Locator File: Compiled structures for the NTP Cn-ling
Database with chemical-specific URLs linking to NTP study summary pages; file includes fields for each of 4 main bicassay study areas with
indicator values specifying presence or absence of study data for the chemical substance record.

NTPHTS

w2b
1408
15Feb2008

MNational Toxicology Program (HTP) High-Throughput Screening Project Structure-Index File: Compiled structures for set of 1408 NTP chemical
substances provided to the NIH Chemical Genomics Center for HTS bicassay testing and to PubChem {PubkChem_CIDs and PubChem_5I0s
included in NTPHTS_v2a file); MCGC HTS bicassay data are being deposited into PubChem and can be retrieved with these PubChem chemical
CID and 510 record listings.

TOXC ST

wv2b
320
08Feb2008

Research Chemical Inwventory for EPA's ToxCastm Program Structure-Index File: Compiled structures for 320 chemical substances that are
candidates for Phase | High-Throughput sareening (HT'S) within the EPA ToxCastta program. File will be updated with links to PubChem CIDs and
SIDs for retrieving assay data, and with updates to chemical inwentory as Program moves to Phase || and beyond.
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Recent Additions | Contact Us Search: O All EPA & This Area |
You are here: EPA Home ®» Computational Toxicology Research » DS5Tox » SDF Download Page: CPDBAS

SDF Download Page

I

CPDBAS: Carcinogenic Potency Database Summary Tables - All
Species

Database File

I

** VVersion 5b, updared 10 February 2008:

* |ncludes 7 new summary activity fields (TDS50 Activity Scare and Activity Qutcome by species) to coordinate with PubChem
CFPOB Assay deposits.

* |ncludes new InChlkey Standard Chemical Field.

¥ V5aincludes 66 new chemical records and over 400 new or modified experimental results affecting nearly 100 existing records,

P P SR Y o ol B i A n

corresponding to newly g
¥ Further chemical data File Types Description File Size
Procedures
Quick & Easy File Dowrl e
Log File CPODBAS LogFile 10Feb2008.pdf (PDF, 12 pp.) gZKE
& Description
@ Source Wehsit Field Definition File CPDBAS FieldDefFile 10Feb2008.pdf (PDF, 11 pp.) G2KB
'M CPOBAS FieldDefFie 10Feb2008.doc 155KE
@ Guidance for L
@ SDF Fields SDF Structure Data File CPDBAS vSb 1547 10Feb2008.sdf
@ Z0F Content « Data Table * 7i
(N0 structures) CPDBAS vSb 1547 10FebZ008 nostructures xis 3'TMDE
¢ SDF Down '
* Structures Table CPDBAS wSb 1547 10Feb2008 structures.pdf (PDF, 31 pp., 6.36B)
& Acknowledgen File E rmor Report

Format




Toxicity Experimental Data = Summary Data:

ToxML / LIST Collaborations: FDA CDER/CFSAN

Toxicity Content Model T5,M

Infermediate
foxicity
classifications
for SAR

Test Substance - NamesID — SubstanceType - Descriptors QA

Study lepe - In Vivo - GenoTox = In Vitro

Test Sy|stem ~ Animal Info - Feed Info |:

Test Prcjacedure 1 Duration - Frequency - Route Exposure
Dosage

Test Resulis n Effects Summary - Lesion Summary — Incident Rate

[

Gender: M/F

Gender: MfF

Gender: M/F

Dhmem ibas som

'—I

©

Chronic toxicity

Genetic toxicity
Skin sensitization
Developmental toxicity

MTD....

_I_

>

" SuvivalRate . Activity categories

@

+ Potency categories

+ Mode of action categories

- Summary calls

@ leaddcope
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CPDBAS v5a 1547

Mutagenicity SAL_CPDB
TD50_Rat _mg

STRUCTURE TD50_ Rat_mmol

DSSTox_RID TD50_Rat_Note

DSSTox_CID TargetSites_Rat Male, Female, Both Sexes
DSSTox_Generic_SID TD50 Mouse mg

DSSTox_FilelD TD50_Mouse_mmol

adrenal gland;
bone;

clitoral gland;
esophagus;
ear/Zymbal's gland;
gall bladder;
harderian gland,;
hematopoietic system,;
kidney;

large intestine;
liver;

multispecies active
multisex inactive;
multispecies inactive

STRUCTURE_Formula TD50_Mouse_ Note lung;
STRUCTURE_MolecularWeight TargetSites_Mouse_Male, Female, Both Sexes mesovanum,
STRUCTURE_ChemicalType  TD50_Hamster_mg ML G
STRUCTURE_TestedForm TD50_Hamster _mmol myocar;:iium;
_DefinedOrganic TD50 Hamster_Note nasal cavity
STRUCTURE_Shown TargetSites_ Hamster_Male, Female, Both Sexes nervous system;
TestSubstance_ChemicalName TD50 Dog_mg oral cavity
TestSubstance_ CASRN TargetSites_Dog OLEI
TestSubstance Description TD50_Rhesus_mg pancreas,
. . peritoneal cavity;
ChemicalNote TargetSites_Rhesus pituitary gland:
STRUCTURE_ChemicalName TD50_Cynomolgus_mg preputial gland;
_IUPAC TargetSites_Cynomolgus prostate;
STRUCTURE_SMILES TD50_Dog_Rhesus_Cynomolgus_Note skin;
STRUCTURE_Parent SMILES ActivityCategory_SingIeCeIICaII small intestine;
STRUCTURE_InChl ActivityCategory MultiCellCall zfgfnegch
EtuddyTyE)e ?ctl_v!:yl\clla}[tegory_MuIt|CeIICaI | Details subcutaneous T
napoin oxicityiNote iy : bearing animals;
Species NTP_TechnicalReport multisite active; e
Website URL multisex active; ind;
dder;

/éystem.




CPDBAS v5b 1547 10Feb2008

ActivityCategory_ ActivityCategory_MultiCellCall_Details**
. . - . . . Total Incidences®
SingleCellCall MultiCellCall* | multisite*** multisex multis ies
g pec (CPDBAS_v5)
active 223
active active g/ 81
active active
active active \/ 8 If chemical is
.Iﬂlc-tﬁre el [ N = I N N N I N N N /i m . A= am - - = LL I
active active ID:98 D130 o HliD:299 Hlip:31e b
(1) — LA
active active N ﬁ/ a
I = =N O Cl
H HO o N )N\\ -1/ ) \// B
active active Yy o B W | HC
—— 0 CH,
active active s
N:N:N\
active active Aramite AZT [4-Chloro-6-(2,3-xylidino)-2-p |Chloromethyl methyl ether
| |140-57-8 30516-87-1 50892-23-4 107-30-2
inactive ID:715 1 Hlip:912 Hlip:1000 Hlip:1076 t
inactive inactive cl, Cl H;C 0 o
. .. \\QN+’ WH
Inactive — >_\ O/
inactive inactive . . ) / ) H,C \)\v\ 0
{{] } | (: Al i (:11 H(_) _N (_/H3 CH3
inactive inactive 1
inactive inactive alpha-1,2,3,4,5 6-Hexachloro |Methylethylketoxime 3-Nitro-3-hexene p-Nitrosodiphenylamine
319-84-6 96-29-7 4812-22-0 156-10-5




CPDBAS SDF Fields (61 total)”

D55Tox Standard Chemical Fields (19) * STRUCTURE InChlKey field added in vab

DS5STox Standard Toxicity Fields (3)

ActivityOutcome CPDBAS Mutagenicity *modified in vab (formerly Mutagenicity_SAL_CPDB)

TD50 Rat maq

TD50 Rat mmol

Activity Score CPDBAS Rat *new to vhb
TD50 Rat HNote

TargetSites Rat Male

TargetSites Rat Female

TargetSites Rat BothSexes
ActivityOutcome CPDBAS Rat *new 1o vab
TD50 Mouse mq

TD50 Mouse mmol

Activity Score CPDBAS Mouse *new to vhb
TD50 Mouse | TD50 Dog mg
TargetSites M TargetSites Dog
TargetSites M TD50 Rhesus mg
TargetSites N Target3ites Rhesus
ActivityOutcon TD50 Cynomolgus mg

TD50 Hamste| TargetSites Cynomolgus
TD50 Hamste| TD50 Dog Primates Mote *modified in vbb

ActivityScore | ActivityOutcome CPDBAS Dog Primates *new to vab

TD50 Hamste| ActivityOutcome CPDBAS SingleCeliCall *modified in v5b

TargetSites H ActivityOutcome CPDBAS MultiCellCall *modified in v5b

TargetSites H ActivityOutcome CPDBAS MultiCellCall Details *modified in v5b

TargetSites H Hote CPDBAS .....contains controlled text entries for version content updates

ActivityOutcon NTP TechnicalReport

1D50 Dog m ChemicalPage URL ....(formerly Website URL in v4a), contains link to the record-specific CPDE Chemical Index

] data page, e.q. see ACETALDEHYDE [ExiIT Disclaimer].




= PubChem

Substance

<> NCBI

<« dearch |F'L|hl3hem Suhstancej for Idsstnx Go | Clear | Save Search

Limits | Previewindex | History | Clipboard | Details

|::|i5[;}|a1,.r|Summar'_-fr jSthl-?U jISnrt by leendtD j

Tools: ':E:.| §| @‘ Links: Related Structures, BioAssays, Literature, Other Links

[ All: 12940 | BioAssay 3821 | Protein3D: 0 | Rule of 5 7967 [&] 12940 DSSTox Substances

Items 1 - 20 of 12940

T 1: SID: 48423627 Related Structures

MALEIC HYDRAZIDE DIETHANOLAMINE: 2-hydroxy-N-(2-hydroxyethyl)ethanaminium 6-0xo-
‘f;u’ 1.2.3 6-tetrahydropyridazin-3-olate: 5716-15-4
Compound ID" 24180705
Source: EPA DSSTox (31555) ==—==3»DSSTox NTPHTS Download Page
N e IUPAC: bis(2-hydroxyethyl)azanium; 6-oxo-1H-pyridazin-3-olate
MW: 217.222400 g/mol | MF: CBH15N304

[T 2: SID: 48423362 Related Structures, Literature

-
DEI'HEEEHDEFIEEHESU”EIWE acid, sodium salt; 25155-30-0

Compound ID: 23707968

Source. EPA DSSTox (31261)

IUPAC: sodium 4-dodecan-3-ylbenzenesulfonate
MW: 348 475830 g/mol | MF: C18H289Na035



d PI.I b© hem
BmAssay
Search |PubChem BioAssay x| for |dsstox Go | Clear | Save Search

[7 Limits | Preview/ndex \|f HISTOry \|f Clipboard ‘|’ Details |
Di5p|a1_.,r|SL|mmE|r§;j ShDWIEU j|S|:|rt by j|Sen|:It|:| j 11 DSSTOX "BIOaSS&yS"

Tool: CE) Links: Related BioAssays. Compounds, Literature, Other Links

[ AI: 74 | Confirmatory: 63 | MLSCN: 63 | Protein Target: 0 | Screening: 1 | Summary: 0 '|§|

Items 1 - 20 of 74

T 1: AID: 1204 summary | Data (Active) Felated BioAssays, Compounds, Literature, Other Links
DSSTox (NCTRER) National Center for Toxicological Research Estrogen Receptor Binding Database [Screening
Method)]

Source: EPA DSSTox
Substances Tested: 232; Active: 131

M2: AlD: 1185 summary | Data (Active) Related BioAssays, Compounds, Literature, Other Links

DSSTox (FDAMDD) FDA Maximum (Recommended) Daily Dose Database [Other Method]
Source: EPADSSTox

Substances
1. AID 1194: CPDBAS Salmonella Mutagenicity 403 /860 Active
[73: AID: 1205 2. AID 1189: CPDBAS SingleCellCall 806 /1547Active
oos (et 3. AID 1205: CPDBAS MultiCellCall 582 /1152Active
substances 1 4. AID 1208 CPDBAS Rat Bioassay (M/F/Both) 587 /1240 Active
5. AID 1199: CPDBAS Mouse Bioassay (M/F/Both) 445 /1007Active
™ 4: AID: 1189 7. AID 1190: CPDBAS Dog & Primates Bioassay 15 /32Active
DSSTox (CPDE 8. AID 1195: FDAMDD — FDA Maximum Daily Dose 1216 /1216 Active
sopee "0241 9. AID 1204: NCTRER — NCTR Estrogen Receptor Binding 131 /232 Active
10. AID 1188: EPA Fathead Minnow Acute Toxicity 580 /617 Active
I 5: AID 1208 11. AID 1201: EPA Disinfection By-Products Carcinogenicity Estimates 80 /209 Active
DSSTox (CPDH R E————————————

Source: EPA DSSTU'-
Substances Tested: 1240; Active: 587




|-'|'| Related BioAssays by Activity Overlap

7] AID: 1205
Name: DSS5Tox (CPDBAS) Carcinogenic Potency Database Summary MultiCellCall Results

Data Source: EPA DSSTox ..
Activity Overlap for CPDBAS
=i3x  BioActivity Analysis: Structure-Activity MultiCellCall Results

|-||'| 334 Related BioAssays by Activity Overlap of AID 1205

Total Pages: 17 Display: IED ~| GoTo Page |1

Activity Active in
Similarity Both

72.6% 572 AID: 1189, DS5Tox (CPDBAS) Carcinogenic Potency Database Summary
singleCellCall Results

62.3% 441 AID: 1208, DS5Tox (CPDBAS) Carcinogenic Potency Database Summary Rat
Bioassay Results

56% 362 AID: 1199, D5STox (CPDBAS) Carcinogenic Potency Database Summary
Mouse Bioassay Results

32.8% 239 AID: 1194, DS5Tox (CPDBAS) Carcinogenic Potency Database Salmonella
Mutagenicity

6.9% 40 AID: 1191, DS5Tox (CPDBAS) Carcinogenic Potency Database Summary
Hamster Bioassay Results

4.3% 29 AID: 426, Cell Viability - Jurkat

4.2% 29 AID: 544, Cell viability - SH-5Y5Y

3.8% 42 AID: 1188, DSSTox (EPAFHM) EPA Fathead Minnow Acute Toxicity
3.6% 24 AID: 540, Cell Viability - N2a

3.3% 22 AID: 543, Cell Viability - H-4-1I-E

3.3% 22 AID: 981, Cell Viability - LYMP2-010

3.2% 20 AID: 427, Cell Viability - Hek293

3.2% 55 AID: 1195, D5STox (FDAMDD) FDA Maximum (Recommended) Daily Dose
Database

A

BioAssay Name

-
-
-
-
-
-
-
-
-
-
-
-
-
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DSSTox

Distributed Structure-Searchable Toxicity (D8$5Tox) Database Network is a
project of EPA’s Mational Center for Computational Toxicology, helping to build a public data
foundation for improved structure-activity and predictive toxicology capabilities. The DSSTox website
provides a public forum for publishing downloadable, structure-searchable, standardized chemical
structure files associated with toxicity data. more=
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Toxicity Data

SEPA DSSTox

Structure-Browser
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DS5S5Tox Structure-Browser information Page

DSSTox SDF Files

Standardized

Documerded

Structura-Sesrchable
[ 25 February 2008 T Appllcation-indapendent
**File Updates and I_Enhancements:

@ Addition of new DSSTox Standard Chemical Field to all files: STRUCTURE InChiKey

* [155Tox Graphic Flowchart
@ 0S55Tox Project Goals

@ 055Tox Publications

@ Additional QA review, structure/CAS modifications, elimination of abbreviations in field entries, etc.

@ Addition of categorical and ranked activity summary fields in § DSSTox Data Files (CPDBAS,
DBPCAN, EPAFHM, FDAMDD, NCTRER), corresponding to standard PubChem binassay activit

fields: D55Tox Data Files: petsils= “All Updated

allows users to search by D3 5Tox Standard Chemical Fields and

includes options for:
CPODBAS whib 1547 10Feb2003
DBPCAN wdb 208 15Feb2008
EPAFHM wdb 617 15Feb2003
FOAMDD w3b 1216 15Feb2003
HPWVC Sl w2c 3548 15Feb2003
HPVISD wib 1006 15Febz003
IRISTR wib 544 15Feb2003
NCTRER wdb 232 15Feb2003
NTPBS| wZb 2293 16Feb2008
NTPHTS wib 1408 15Jul2008
TOXHCST w2b 320 08Febz003

¥ Text Search: Chemical Mame, CAS BN, InChl, Formula
& structure Search (Exact Substrurcture, Similarfty):
SMILES ar Structure Drawing Tool entry

“*Revised Standard ID Fields for all DSSTox files:
E

[

@ Modified Eecord, File, Chermical,and Substance D fields to index all
unigue DS5Tox structures and substances, also with respect to file
recard and version




%EPA DSSTox ( Search 1 ( File Incidences ] 7?Help

Structure-Browser v1.0

DSSTox Chemical Text Search

Data Files to Search

& All DSSTox Files
" Selected DSSTox Files [7]

Choose search: Enter search text:
Auto-detect j | ?

Clear Search ¥ CPDBAS vab

I DBPCAN_vib

v EPAFHM wib
DSSTox Chemical Structure Search

v
Enter SMILES string: FDAMDD_v3b

2 Search Options |5 [ ¥ HPVCSI v2c

M HPVISD vib

Preview below Clear Search

Cr draw a molecule or substructure using the JME editor:

@ CLR|MEW| DEL D-R +- uoo JME - I IRISTR_v1b
=|===~4/ 0800 ' ¥ NCTRER_v4b
[

i EFA Integrated Risk Infurmatiun System (IRIS) Sl_v2b

o Structure-Index Locator File (544 records) TS v2b

e " Clear ¥ TOXCST v2b
F

F Search

o
I

. http://www.epa.gov/dsstox_structurebrowser/
X

Report Difficulties |
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200

200
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SEPA

Struclure-

HHzZ

DSSTox
DSSTox
TestSub
TestSub
TestSub
STRUCT]
StudyTy
Endpoin
Species
Oral_RfL
COral_RfL
Inhalatid
Inhalatid
Inhalatiq
Inhalatid

Inhalatid

Inhalatic
WtHEwvi
WtHEwvi

WitOfEvi

WitOfEvi

U.S. Environmental Protection Agency
Integrated Risk Information System (IRIS)
Gol

Fecent Additions | Contact Us Search: © all EPA ¥ IRIS
You are here: EPA Horne ® Research & Developrnent # MCEA # IRIS Horme # Aniline Quickview [CASRN 62-53-3)

Aniline Quickview (CASRN 62-53-3)

* yigw Aniline Summary

Quickview Mavigation
+ Expand navigation:

Health assessment information on a chemical substance is included in IRIS only after a comprehensive
review of toxicity data by U.5, EPA health scientists from several Program Offices, Regional Offices, and
the Office of Research and Development.

Disclaimer: This QuickView represents a snapshot of key information. We suggest that you read the
[RIS Surmmary to put this information into complete contest,

For definitions of terms in the IRIS Web site, refer to the IRIS Glossary.

Status of Data for Aniline

File First On-Line: 09/07/1938
Last Significant Revision: 11/01,/1990

Category (section) Status Last Revised
Oral RfDr Assessment Mo data

Inhalation RfC Assessment on-line 12/01/1993
Carcinogenicity Assessment on-ine 02/01/1994

Chronic Health Hazard Assessments for Noncarcinogenic Effects

Reference Dose for Chronic Oral Exposure { RfD)

Mot Assessed under the IRIS Program.

Reference Concentration for Chronic Inhalation Exposure {RfC)

Critical Effect Point of Departure UF MF RFC

Lack of toxicity (other MNOAEL (HEC): 3.4 mag,/m3 12102
effect: Mild spleen

fosicity, 1

2000

|~




IRIS Home
Basic Information
IRIS Process

Ato Z List of IRIS
Substances

Advanced Search
Compare IRIS Values
IRIS Guidance
Download IRIS

IRIS Track

Site Help & Tools
Site Overview

IRIS Glossary
Frequent Questions
Tools & Databases

Related Links

U.S. Environmental Protection Agency
Integrated Risk Information System (IRIS)

Recent Additions | Contact Us Search: © all EPa (% IRIS| GDl
wou are here! EPA Hore » Research & Developrment » MCEA » IRIS Horme # Integrated Risk Information Systern (IRIS)

IRIS (Integrated Risk Information System) is a compilation of electronic reports on specific substances
found in the environment and their potential to cause human health effects, IRIS was initially
developed for EPA staff in response to a growing demand for consistent information on substances for

Search IRIS by Keyword

use in risk assessments, decision-making and regulatory activities, The information in IRIS is intended I @
for those without extensive training in toxicology, but with some knowledge of health sciences.

f& [RIS Summaties/Toxicological
Reviews

i~ Ertire RIS Website

s An overview of the web site

* What is IRIS?

* How does EPS decide which substances to add or update?

List of IRIS Substances >~

Ask Peter

More frequent guestions ==

I'm Peter, the
IRIS Virtual

wsingthe ndvanced Search

By Keyword, By Critical By Toxicity By Human By
Substance, or Effect or ¥Yalue Carcinogenicity Uncertainty
CASRMN Tumor Type Factor

Search Scope
Search by Keyword, Substance, or CASRN G

The search by Keyword allows
you to enter any keyword or
string of keywords to locate
information on that topic,. The
search by Chemical Mame or
CAS Registry Number
(CASRMN]Y allows you to enter
any chemical name or CASRER
and retrieve a list of IRIS
substances that match or are
a synonym for that chemical
name or CASREN,

Enter a Keyword, Substance, or CASRMN:

EPA DSSTox

©)

Structure-Browser

% RIS Summary,/Toxicological Review

#Top of page ' Entire IRIS Website







~EPA DSSTox  Seweh

Structure-Browser v1.0

] Ir File Incidences ] [ Search Details ] fSuhstanc& Resultsl?HElp

IRISTR:

MHz

EPA Integrated Risk Information System (IRIS) Structure- ||3h.;,.;,59 Farrmat j Sava
Index Locator File {544 records) —

IRISTR_via_544_28Jul2007

IRISTRE Source Website

Output Options

?

Print

! PubCJhem|

DSSTox_RID
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Human Health Exposure Taxicity Review for Risk Assessment
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tested chemical

Aniline

B2-53-3

gingle chemical compound

a

Mot assessed under the IRIS program.
1

mild spleen taxicity

0.0071 rmgfm3

10738052071 1613E-08 mmoal/m3

MOAEL (Mo observed adverse effect level) HEC (Human Equivalent
Concentration): 3.4 mgfm3

Lo
1

Medium

B2, Probable human carcinogen - based on sufficient evidence of
carcinogenicity in animals

Induction of tumors of the spleen and the body cavity in two strains of rat;
and some supporting genetic toxicological evidence.
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National Academy of Sciences Report (2007)

Toxicity Testing in the Twenty-first Century: A Vision and a Strategy

NAS PANEL SEEKS MAJOR SHIFT IN HOW EPA ASSESSES
CHEMICALS’ TOXICITY

Date: June 22, 2007 - n.“h:ﬂdaj?

A National Academy of Sciences (NAS) panel is calling for a major shift in how EPA assesses
chemicals’ toxicity, recommending that the agency base its toxicological research and regulatory
processes on how substances affect biological pathways -- which send information within and
between cells -- rather than so-called health endpoints, such as cancer.

The new studies envisioned by the panel would evaluate chemicals’ effects on biological
processes using cells or cell lines. preferably human, to examine how they react to exposure to
different substances. Rather than focusing research and basing regulations on endpoints. such as
a substance’s apparent ability to create tumor cells or harm brain development in fetuses. EPA
should center toxicity testing around “the perturbations in toxicity pathways that are expected to
lead to adverse effects,” the report says.

“In this framework, the goals of toxicity testing are to identify critical pathways that when
perturbed can lead to adverse health outcomes and to . . . understand the effects of perturbations
on human populations,” says the report. Toxicity Testing in the Twenty-first Century: A Vision
and a Strategy .



The DNA Damage Response: 10 Years After
[Harper & Elledge, Mol Cell 14:739, 2007]
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U.S. ENVIRONMENTAL PROTECTION AGENCY
National Center for Computational Toxicology

Contact Us Search: " All EPA ' This Area | Gﬂl

You are here: EPA Home » National Center for Computational Toxicology # ToxCast™ Program

ToxCast™ Program http://www.epa.gov/ncct/toxcast/

Predicting Hazard, Characterizing Toxicaty Pathways, and Priontizing the
Toxicty Testing of Environmental Chemicals

Introduction

Intraduction

pEE LGRS GG [ 2007, EPA launched ToxCast™ in order to develop a cost-effective ToxCast™ Chemicals
Research Activities appraach_ for pric_:ritizing_ the toxicity testing of large numbers of chemicals in a ToxCast™ Assays _
ACToR short period of time. Using data from state-of-the-art high throughput ToxCast™ Information
ToxCast™ screening (HTS) bioassays developed in the pharmaceutical industry, Management
Virtual Liver ToxCast™ is building computational models to forecast the potential human ToxCast™ Partnerships
toxicity of chemicals. These hazard predictions will provide EPA regulatory ToxCast™ Contractors
Conferences and programs with science-based information helpful in prioritizing chemicals for
Seminars maore detailed toxicological evaluations, and lead to more efficient use of

Publications animal testing.

Basic Information

Organization
Post Doc Profiles

Framework

ToxCast™ Presentations
ToxCast™ Publications

BO

ORUIV Science: Feb 15, 2008

P

TOXICOLOGY

TranS'I:[]rming Environmental We propose a shift from primarily in vivo animal

studies to in vitro assays, in vivo assays with

Health Prote Ctiﬂn lower organisms, and computational modeling

for toxicity assessments.

Rel

Francis S. Collins,'"" George M. Gray,Z” John R. Bucher®

n 2003, the LS. Environmental Protection  throughput screening (HTS ) and other auto-  tion, usuallv between 2 and 10 pM, and toler-
Agency (EPA), with support from the US.  mated screening assays into its testing ate high false-negative rates. In contrast, in
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ToxCast Phase | Objective:
Derive Predictive Signatures for Chemical Prioritization

Requirements for Chemical Selection:

o Sufficient number and diversity of chemicals

o Avalilability of high quality reference in vivo toxicity
data covering broad range of endpoints

o Expectation of broad spectrum biological activity
o Properties suitable for HTS

o Cost and availability

- Office of Research and Development 27
National Center for Computational Toxicology



<EPA

e Saes oxCast Phase | Chemicals

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

United States
Environmental Protection

Prioritize List of ~840 Pestic

Ide Actives
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135168-54-2 | 210.3| 2.19| 061402 |12 3-Benzothiadiazole-7- 6 1 1 1 1] 0 ojof0|o 0 00 3 unclass
123312-89-0 | 217.2| 0.82] 101103 |12 4-Triazin-3(2H)-one, 4 5- 6 1 1 1 1] 0 ojof0|o 0 00 3 Ttiazine
. . 58049-83-2 |338.2] 3.74) 119016 |12 4-Triazolo{d 3-alpyridin-3(2H) 6 1 1 0 1] 0 ojof0|o 0 00 2 unclass
ﬂ TOXICOIOglcal 139-40-2 2297 217 080808 |13 5-Triazine-2 4-diamine, B- 5 1 1 0 1] 0 ojof0|o 0 00 2 Triazine|chloratr
122-34-9 201.7] 1.39] 080807 |13 5-Triazine-2 4-diamine, B- 6 1 1 1 1 1 ojof0|o 0 110 6 Triazine|chloratr
. 101-05-3 2755] 3.58| 080811 |13 5-Triazine-2-amine, 4 B 6 |Mouse | 1 1 0 0 0 gjojojo 0 o|o 2 Triazine|triazine
Interest 29091-21-2 |350.3] 3.73] 110201 |1 3-Benzenediamine, 2 B-dinitro- [ 1 1 0 (ol 0 |ojofjojo]| o |o]o 2 |Amine, |phenyle
118134-30-8 | 297 5| 4.07| 120759 |1 4-Dioxaspiro? SUdecane-2- 6 1 1 0 1] 0 ojof0|o 0 00 2 unclass
116265-48-2 | 377.1| 3.B6| 120503 |1H-1,2 4-Tria 2 Bromin Jconazol
119168-77-3 | 333.9| 3.85| 090102 |1H-Pyrazole- D A~ N DA D A 2 |Amide, Jpyrazol
; 119515-35-7 | 229.3] 2.16] 070705 |1-Piperidinec 0 0 all( O1c 2 |Alcohal
n EnVIronmentaI 101-10-0 200.6] 2.19] 021201 |2-(m-Chlorap 2 |Phenox |phenax
21564-17-0 |238.3] 3.56)| 035603 |2- 6 1 1 0 1 0 1|0|0|0 0 00 4 Thiazaol |benzaoth
2971-36-0 2 2-Bis(d-hydroxyphenyl-1.1,1- + | 0 |metabol]0 | O 0 |g| 0 |ojojogjo| 0 |o)0 0 organoc
relevance 94-75-7 221] 2.46] 030001 |2 4-Dichlorophenoxyacetic acid 6 |Repro | 1] 1 1 (ol o jojojof1] 1 [1]D 6 |Carbox |phenox
16079-88-2 | 241.5] 1.459] 006315 |2 4-Imidazolidinedione, 1-bromo- 6 1 1 0 1 i) olofo(1 i) 0ol0 4 Imidazo
136-45-8 251.3] 2.22| 047201 |2 5-Pyridinedicarboxylic acid, 6 1 1 1 i} i) ojof0|o i) 0ol0 3 Ester,
120-32-1 218.7| 3.64| 062201 |2-Benzyl-4-chlorophenal 5 1 1 1] 1 1] 11010700 1] oo 4 Cresol,
7786-34-7 [224.1] 0.41] 015801 |2-Butenoic acid, 3- 6 1 1 1] 1] 1] ojojfojn 1] 110 3 Organo Jorganop
[ =N=0R Zanal = ek 069203 [Prhlor Ee & 11 1 1+ ol o Inlolnlal 4 Inln R Py
ADMET PChem
Testsubstance_Chemic | Molecular |_Solubi Sum [1- |[EPAPTC |[NTPHTS |EFADNT |DNT IMMTODX |HPY¥CS1 ICC¥AM (NCTBER |NTFCSI NTPGTZ [(IRISSI ECODEM |EFPAFHM |FDAMDD
alMame Weight lityLeve [ALogP | 3] 826 1408 82 GRADN 87 3548 87 232 2415 1931 Sd4 399 617 1217
1-Maphthaleneacetic acid 186.2 3 247 1 30 g6 ]
2.4-0, dimethylamine zalt 2EE.1 3 245 1 44 157 1373 A03
2-4.0 221 3 246 1 b2 1BV 260 13 233 A0V 133 E
Dlthilinone 213.3 3 3.36 1 A4 280 352 1418 143
Acetaminophen 151.2 4 135 1 04 436 25 1023 165 3
Acetochlor 269.8 3 312 1 114 440 pii| ] 17
Alachlor 269.8 3 249 1 12 469 03 TE2 16 12 b7E
Aldicark 190.3 4 147 1 14 4E0 B 3 2 a3 43 12 14 264
Atrazine 218.7 3 178 1 143 A1 b2 127 g 44 269 168 48 26
Benomyl 290.3 3 257 1 156 511 2998 295 176 b7 27
1H-Puriree-2,G-dicne, 3,7 -dikyd| 194.2 4 .05 1 26 ho4 20 168 1055 329 24 121
Capsaigin 3054 3 g i 74
Carbary! 20.2 3 126 1620 0z 38 33
Carbendazim 191.2 3 2985 1074 M2 293
Chloropicrin 164.4 3 124 413 48
Citric: acid 1921 i1 129 288
Dazomet 1623 3 IE: U b 853 1224 515 avd
Dliazinon 3043 3 4.24 1 3ZE EE7 2B 1266 G 302 i)
Dicloran 207 3 248 1 a2 o7 ikl 1273 A76 E7
Dichlorwos 221 4 161 1 330 T 27 2786 1280 E23 147 EE
Dlizulfakan 274 3 442 1 R0 TE2 30 1364 e} 3E5 328
Camphor 162.2 3 2.4 1 221 TET 1063
Carbamiathioic acid, dipropyl- 1893 3 2498 1 23 73 32 2135 BEG 248 4
Fluometuron 2322 3 2.8 1 428 ang 1452 940 260 HE
Malathion 330.3 3 277 1 4597 316 a0 2 1664 128 Faz 121 282
Methyl parathion 2632 3 AL 1 k] 351 b4 174 1253 8 153




Prioritize Chemicals for ToxCast Phase I:

Chemical Characteristics

o Meet minimal HTS phys-chem requirements
» Soluble in DMSO / water
» Not highly volatile
» Molecular Weight in approx range [100-1,000]
» Available in ~pure or standard form with structure

o Span diverse structural space

o Include clusters of similar chemicals

- Office of Research and Development
National Center for Computational Toxicology
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wEPA Chemical Classes in

United States

ey ToxCast_320 (Phase 1)

CHLORINE
ORGANOPHOSPHORUS
AMIDE

ESTER

ETHER

PYRIDINE
FLUORINE
CARBOXYLIC ACID
PHENOXY

KETONE

TRIAZINE
CARBAMATE
PHOSPHOROTHIOATE
PYRIMIDINE
BENZENE
ORGANOCHLORINE
AMINE
PYRETHROID
SULFONYLUREA
TRIAZOLE

UREA

IMIDAZOLE

NITRILE

ALCOHOL

CYCLO
PHOSPHORODITHIOATE
THIOCARBAMATE
ANILINE

THIAZOLE
DINITROANILINE
OXAZOLE
PHOSPHATE

IMINE

NITRO

PHENOL
PHTHALIMIDE
PYRAZOLE 31
SULFONAMIDE

@ 309 Unique Structures

& Replicates for QC

@ 291 Pesticide Actives

@ 9 Industrial Chemicals Misc (<4 members)

@ 8 Metabolites

@ 56/73 Proposed Tier 1
EDSP

@ 14 HPV
@ 11 HPV Challenge

- Office of Research and Development
National Center for Computational Toxicology
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<EPA Mode-of-Action Classes in

United States
Environmental Protection

ToxCast_320 (Phase I)

[ Acetylcholine esterase inhibitors
B conazole fungicides
[] Sodium channel modulators
] pyrethroid ester insecticides
. Il organothiophosphate acaricides
MOA Classes with [ dinitroaniline herbicides
> 3 chemicals g pyridine herbicides
[] thiocarbamate herbicides
Il imidazolinone herbicides
[ organophosphate insecticides
[] phenyl organothiophosphate insecticides
[ aliphatic organothiophosphate insecticides
Il amide herbicides
I aromatic fungicides
Il chloroacetanilide herbicides
Il chlorotriazine herbicides
@ growth inhibitors
[] organophosphate acaricides

Y [] oxime carbamate insecticides
. . 1 phenylurea herbicides
Misc MOA classes W_lth [] pyrethroid ester acaricides
3 or fewer representatives [ strobilurin fungicides

[] unclassified acaricides
[ unclassified herbicides

- Office of Research and Development Classification based on OPPIN

National Center for Computational Toxicology



U.S. ENVIRONMENTAL PROTECTION AGENCY
Distributed Structure-Searchable Toxicity (DSSTox) Public Database

Network
Recant Additions | Contact Us Search:  all EPA % This Area| GDl

You are here: EPA Home » Computational Toxicology Research » DS5Tox #» SDF Download Page: TOXCST

TOXCST SDF Content Summary

Abouwt D55Tox

Work in Progress SDF Download Page TOXCST SDF Content Totals_v2b*

Frequent Questions

P eee— #Records| 320
ructure Data Files :

PSRRI TOXCST: Research Chemical Inventory for EPA' | DSSTox Standard Chemical Fields | 18

Table Structure-Index File TOXCST Source Fields | 2
ol LU — | Total # Fields | 21
D% STox Community .

_ ** Version 2b DSS5Tox Structure-Index File 08 February 2008 B Counts_vZb
Site Map * [ncorporates new InChiKey field and a few structure modifications after additional quali [STRUCTURE ChemicalType: | tes
Glossary of Terms of Analysis (COAs) of purchased chemicals. : : -

| defined organic | 33
Help Quicik & Easy File Downfoads: FTF Download Instructions | inarganic | 1
® Description | organometallic | i
: ﬁ:::é?t;:iiﬁglte & Contact no structure 0
@ 30F Fields STRUCTURE TestedForm
@ S0OF Content Sumimary DefinedQOraganic:
File Types Description File Size | parent| 299
| Complex | ]
Documentation Files: TOXCET | salt| g
Log File TOXCST LogFile 08Feb2008 pdf 37KB | salt complex | 0
Data Files: TOXCST ITestSubstance Description: |
S0OF Structure Data File TOXCST w2b 320 08FebZ008.=df 922KB | single chemical compaound | 308
. macramalecule 1]
fosllish ol TOXCST w2b 220 08Feb2008 nostructures.xls 207KB | _ : | r
(nao structures) | unspecified or multiple forms | 0
» Structures Tahble TOXCST w2k 320 08FebZ008 structures.pdf (7 pp.} 1.4 MB | mixture or formulation | 12




EPA Pesticide Programs:
Data Evaluation Records (DERS)

« Used for hazard identification and

characterization
- Study Types
— Chronic
— Cancer
— Subchronic

DER Format
« Study ldentifiers

Tested Chemical Information
e IDs
« Name
« Purity

Study Type IDs

Reviewer Information

 Citation(s)
- Executive Summary

Summary Study Design
Summary Effects

Endpﬁi\nts (NOAEL/LOAEL)

o)

— Multigeneration

— Developmental
— Others: DNT, Neurotox, Immu

- Derive Endpoints (NOAEL

$10.000 000

Al

I/Chemical Properties
ot mation

— Systemic

— Parental

— Offspring

— Reproductive
— Maternal

— Developmental

- Critical Effects for Endpoints

Office of Research and Development
National Center for Computational Toxicology

TTTCAT 1T

Species
Strain
Husbandry

« Results (full dose-response)

Clinical signs

Body weight

Clinical Chemistry/ Hematology
Gross Pathology
Non-neoplastic Pathology
Neoplastic Pathology

Parental vs. Offspring

Maternal vs. Fetal

34



vEPA Extraction of DER information

United States
Environmental Protection
Agency

STUDY TYPE: Combined chronic toxicity/oncogenicity feeding — Rat
OPPTS 870.4300 [§33-5]
: D257223 13564270
P.C.CODE: 111901 TOX CHEM, NO.: 497AB

TEST MATERIAL (PURITY): Iinazalil (pusity £97.4%)
SYNONYMS: R023979

CITATION: Van Deun, K. 1999. Combined oral chronic toxcity/carcinogenicity study with Imazalil in the SPF Wistar rat. Dept. Toxicology, Janssen Research Foundation,
2340 Beerse, Belgium. Laboratory report number, 3817, June 8, 1999. MRID 44858001. Unpublished.

SPONSOR: Janssen Pharmaceutica N.V., 2340 Beerse, Belgium
EXECUTIVE SUMMARY:

In a chronic toxicity/oncogenicity study (MRID 44358001), Imazalil t97.496 a1) was administered in the dletto groups of 50 nd 50 female Hannover stbﬂ.ra‘m PF)
Wistar-denived rats at concentrations of ), 2 i ) om ( ] ] 51 d1 cgf - 16, 146 ] 68

for two years. All rats were observed daily for c].i.mcal signs of toxicity and mofo:dtty, welgmed weeldy, and food consumption monitored biweekly.
Blood and urine samples were collected after 6, 12, and 12 months of treatment and & study end. Surviving rats were sacrificed after ﬂ All rats were
necropsied and the tissues and organs inspected grossly snd microscopically for toxicity-related effects and the carcinogenic potential of Imazalil.

The absohute 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 trestment groups.
These effects are considered related to inanition and insppetence and not a direct result of Imazalil treatment. However, effects found in the liver and thyroid 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 clearcell andb ic 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 observed adverse effect level (LOAEL) for male and female rats was 1200 ppm (658 and 852 mg/kg/day, respectively) with a corresponding no ohserved
adverse effect level (NOAEL) of 200 ppm (108 mg/kg/day males, 14.6 mg/kg/day females). These are hased 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 rats.

e i ol e s o e ) A Bl i o

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

Office of Research and Development
National Center for Computational Toxicology
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Chemical
wEPA

United States
Environmental Protection
Agency

ToxRefDB:
Toxicity
Reference

+ Chemical

+ Study Quality

+ Study Type

+ Method & Route of Admin

\ 4
D at a.b aS e Fields/Data Elements Treatment Group
Utilizing Standardized
Yocabulary
+ Species
+ Strain
+ Generatlon \
' Dosing Period Treatment-related Effect
+ Gender
+ Dosing Duration
+ Effect Type
+ Effect Target

+ Effect Description
+ Target Cell Type

Office of Research and Development] ;
- National Center for Computational Toxi Targe“‘ Reﬂmn




B2 Toxicological Reference Database - Study Input Form

LHITED STATES CHVIRORMENTAL PROTECTEIN MGEMET

Data Entry Completeness Score
|Par1ia|ly Complete (Effect Data)

COMPUTATIOMNAL
TORICLOG Y

LHITED STATES CHVIROKME NTAL PROTEC TN AGEHCT

ToxRefDB
Input Form

COMPUTATIOMAL
TR LG

Historic Study ldentifiers Study/Data Quality

Test Material Information [ Search Chemical List ] [ Search PC Code ]

Start | 0| [y

Study Duration

w | Adoditional Study Duration Information

Finish| 104/ |week v

MRID# | 44555001 | || Data usability |cceptshle Guideline (post-1298) % | | chemical Imazali v
Primary Study Year | 1993 Stucly-Level Comments Purity (%) LotBatchi# [ZROZ3979GIFEE1 | Source | |
Supplemental MRIDMHistoric ID0=) Mote: Thyroid weights inc in male and dec in female. Test Material {Chemical) Comments
Thyroid neoplasia increase in male snd decrease in - p

| | | | [ e Tt esss b e |ZRO23979GIFER1 /=07 4% al. /i IRO2307ICICEH (=08 B% al. |
Study Type Animal and Dose Information
Study Type |Cnmhined chronic toxicity ficarcinogenicity b | Species |rat hd | Method/Route of Administration

Strain |[O'lher] v | |Feed w |

Animal and Dose Administration Comments (ncluding Mot In List)
Strain: Hannowver substrain (SPF) Wistar-derived

|

*gtudy Effect List*

e txca upioed || Treatment Group List View or Add Edit Uploaded —]
form to add Treatment Group Gender Dose Period 2/ Effect Data Treatment Group -
freatment groups. Category Category Type Dose Duration  Goup by Type — CD
Click "Bulk — - reatme roup
Upll:uaclﬂc':;. CD;.}, and 4 | Acdult (P17 || T} | |In|t|a|—t0—Term|naI| | 2.?||mgfkgfda\,-' | |week || a0 | | v| Category E_
anpdaustpehz::;;;?p& | Adukt (F1) [ F | [tnitislto-Terminal ||| 3.5] mgkarday | |week R v cuit (P1) v| 3
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<EPA

United States
Environmental Protection

Data Entry Status

Agency ToxCast Phase | Chemicals Only

Total: 291 Pesticides
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: : Rodent Rat Chronic/

Office of Research and Development
National Center for Computational Toxicology

Current as of February 8, 2008
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Count
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Value

Minimum Dose at which specific effects observed
(mg/kg/day)

Chemicals

A ==

- N
} 79401 | 115—29—‘)\>ndosulfan

128973 | 86209-51-0 | Primisulfuron—methyl
121301 | 66215-27-8 | Cyromazine

106201 | 33089-61-1 | Amitraz

- 90301 | 16752-77-5 | Methomyl

125620 | 131983-72-7 | Triticonazole
128849 | 78587-05-0 | Hexythiazox

103001 | 15299-99-7 | Napropamide

80804 | 1610-18-0 | Prometon

TITTTLAT.

=aa

Body.Weight...Body .\Weight...Decrease
Body.Weight...Body.Weight.Gain...Decrease
Organ.Weight...Liver...Increase
Pathology..Non.neoplastic....Liver...Hypertrophy
Hematology...Erythrocyte. RBC....Decrease
Hematology...Hemoglobin..HGB....Decrease
Hematology...Hematocrit..HCT....Decrease

Organ.Weight...Kidney...Increase

al. Chemistry...Alkaline.phosphatase.. ALP.ALK....Increase

Chemistry...Alanine.aminotransferase. ALT.SGPT....Incre

Chemistry...Asparate.aminotransferase. AST.SGQT....Incr

Clinical.Chemistry...Cholesterol...Increase
Mortality...Mortality...Increase
Pathology..Non.neoplastic....Kidney...Nephropathy
Clinical.Chemistry...Urea.nitrogen...Increase

inical.Chemistry...Brain.Cholinesterase..ChE....Decrease

cal.Chemistry...Plasma.Cholinesterase..ChE....Decrease

hemistry...Erythrocyte.Cholinesterase..ChE....Decrease
Organ.Weight...Brain...Increase
Food.Consumption...Food.Consumption...Decrease
Organ.Weight...Kidney...Decrease
Organ.Weight.. Liver...Decrease

Pathology..Non.neoplastic....Liver...Vacuolization
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SEPA ToxCast HTS Assay Contractors and
e protscion COll@lbborators

Agency

Compound Focus

N U\A@CHEEN a subsidiary of BioFocus P!

A Galapagos Company
a Caliper Life Sciences company

URITED STATES ENVIRORBCATAL PROTECTION ACEHEY

ToxCast™ 7w BloSeek
attag ene TOXICOLOGY.

The Home of TFomics™

Nine contracts, one IAG and an MOU provide
chemical procurement; hundreds of
biochemical, cellular, tissue and genomic
assays; model organisms; and the capacity to
screen up to 10,000 chemicals

HFSTH

INSTITUTES ror HEALTH SCIENCES
WHERE GREAT MINDS an MEDICINE MEET

- Office of Research and Development 40
National Center for Computational Toxicology



Assay Type # Assays En dsoin ts Assay Source Comment Source ToxCast_320 Status  04dec2007
HTS 240 240 Human, rat, Enzyme |nh_|b|'F|on, NovaScreen Single con_centratlon data delivered; multiple
other receptor binding concentration to follow
Human and Nuclear receptor NIH Chemical Multiple concentration (11) data from 2 of 10
uHTS 10+ 10+ ! :
rodent reporter gene assays Genomics Center | assays delivered
Reporter Gene HepG2 cells Nuclear receptor, Single concentration data delivered; multiple
2 67 . - Attagene .
Assays (human liver) transcription factor concentration to follow
Hepatocyte- IVAL and . . .
Genomics 1 22,000 Kupffer co- PCR, microarrays Expression Multiple concentration (5) in rat system
. underway
culture Analysis
Kinetic Cell 1 Kinetic A543 cells Real_tlme electrical ACEA Biosciences | Multiple concentration (8) data delivered
Growth (human lung) impedance
Human liver, ..
Cell Co- 1 6 lung, kidney Cytotoxwlty,. shared IVAL Multiple concentration (8) data underway
Culture cells metabolism
Complex Cell 8 87 Primary Cell signaling Bioseek Multiple concentration (4) data delivered
Culture human cells pathways
HCS 1 11 HepG2 96”3 Imaging cytotoxicity Cellumen Multiple concentration (10) data delivered
(human liver)
Tissue Slice 1 1 Rat I|_ver, lung, Pr.eC'S'O”.'CUt Hamner Institutes | Multiple concentration (5) data underway
Culture kidney Tissue slices
Zebrafish 1 11 Danio rerio Teratogenesis Phylonix mz:;llpcl :I;:oncentratlon (3) data underway for 20
T —
TOTAL 265 22,433
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Environmental Protection |
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Attagene
Heatmap

320 Chemicals

- Office of Research and Developm:
National Center for Computational T
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ToxCast: Multidimensional Data
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Structure-Activity Approaches to Toxicity Prediction
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Structure-Activity Approaches to Toxicity Prediction

_S

N

ol b SN
Tof = 2020 T
%™ > I
' l&%\l N
.. _ Caleulate scriptors, properties, fr
o Limited chemical
coverage ‘ | - [ | |

Chemical Class-Based Modeling

o Heavy reliance on
perceived “chemical

similarity”

e Assumes chemical

class equates to MOA Summary
Activity

+/- &
/ﬂ Bioasséy Data é
TN




Oncologic Carcinogenicity Estimation Expert System:
Chemical Class — Based Prediction Modules

Acyl and Benzoyl Halide Type Compounds
Acrylate Reactive Functional Groups
Acrylamide Reactive Functional Groups
Aflatoxin Type Compounds

Aldehyde Type Compounds

Aliphatic Azo and Azoxy Type Compounds
Alkanesulfonoxy Ester Type Compounds

Alkyl Sulfate and Alkyl Alkanesulfonate Type Compounds
Aromatic Amine Type Compounds

Anhydride Type Compounds

Arylazo Type Compounds

Aryldiazonium Salts

C-Nitroso and Oxime Type Compounds
Carbamate Type Compounds

Carbamyl Halide Type Compounds

Coumarin and Furocoumarin Type Compounds
Dicarbonyl Type Compounds

Epoxide Reactive Functional Groups
Ethyleneimine Reactive Functional Groups
Haloalkylamine Reactive Functional Groups
Haloether Reactive Functional Groups
Halogenated Aromatic Hydrocarbon Type Compounds
Halogenated Cycloalkane Type Compounds

ortho-Halogenated Heterocyclic Type Compounds

Halogenated Nitroaromatic Type Compound
Halogenated Linear Aliphatic Type

CompoundsHalothioether Reactive Functional Groups

Hydrazo Type Compounds

Reactive Ketone Reactive Functional Groups
Lactone Type Reactive Functional Groups
Nitrosamide Type Compounds

Nitrosamine Type Compounds

Nitroalkane and Nitroalkene Type Compounds
Nitrogen Mustard Reactive Functional Groups
Organophosphorus Type Compound
Peroxide Type Compounds

Phenol Type Compounds

Phosgene Type Compounds

Polycyclic Aromatic Hydrocarbons -
HeterocyclicPolycyclic Aromatic Hydrocarbons -
Homocyclic Siloxane Type Compounds
Reactive Sulfone Reactive Functional Groups
Sulfur Mustard Reactive Functional Groups
Sultone Reactive Functional Groups
Thiocarbamate Type Compounds
Thiocarbonyl Type Compounds

Triazene Type Compounds

Urea Type Compounds



Oncologic Carcinogenicity
Estimation Expert System:

Organophosphate

R1/R2/R3 = alkyl groups or aryl groups

P X-alkyl or X-aryl where X is oxygen,
sulfur or in some cases nitrogen, linking
the phosphorus to the alkyl/aryl group

X
R1 R3
\ |
R2 R2
phosphate-type phosphine-type
R1
\|}|/ CH,CH,Cl
R2 P

L

cyclophosphamide-type

phosphine-type - phosphine and phosphine-oxide

cyclophosphamide-type - cyclophosphamide, isophosphamide, trophosphamide

R1/R2/R3: alkyl (Cn), hydrogen (H), benzyl (CH2C6H5), phenyl (C6H5),
Morpholino, NR’'R” (where R’R” can be one of the above).

X1/X2/X3/X4: Oxygen (O), Sulfur (S)

Substituents: Halogens (Cl, Br, I, F), hydroxyl (OH), carboxylic acid (COOH), sulfonic
acid (SO3H) and additionally alkyl (Cn) on the aryl ring..



Combining SAR and Biofunctional Information in
Oncologic: Predicting Carcinogenicity of Organophosphates

. @ il

. Rapid

Organophosphate

hydrolysis?
ydrolysis - . High acute —> 11101
In vitro | toxicity? -
: genotoxicity? )
|
I
I +
| Increase serum > @ 11011
: i} — alkaline
: — Strong _| phosphatase? -
I chelating 11010
: property?
I -
- — <
: | 1100-
1 In vivo
genotoxicity?

Woo et al. (1996) Environ. Carc. & Ecotox. Revs., C14:1-42



Oncologic Carcinogenicity Estimation Expert System:
Chemical Class — Based Prediction Modules

Acyl and Benzoyl Halide Type Compounds

Acrylate Reactive Functional Groups

Acrylamide Reactive Functional Groups

Aflatoxin Type Compounds

Aldehyde Type Compounds

Aliphatic Azo and Azoxy Type Compounds
Alkanesulfonoxy Ester Type Compounds

Alkyl Sulfate and Alkyl Alkanesulfonate Type Compounds
Aromatic Amine Type Compounds

Anhydride Type Compounds

Arylazo Type Compounds

Aryldiazonium Salts

C-Nitroso and Oxime Type Compounds

Carbamate Type Compounds

Carbamyl Halide Type Compounds

Coumarin and Furocoumarin Type Compounds
Dicarbonyl Type Compounds
Epoxide Reactive Functional Groups

L~

ortho-Halogenated Heterocyclic Type Compounds
Halogenated Nitroaromatic Type Compound

Halogenated Linear|]1111- Type

CompoundsHalothioeur=r xeactive Functional Groups
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11101
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Nitrosamine Type Comounds
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11011

Phenol Type Cor pounds

Phosgene Type C ompounds
Polycyclic Aromat - Hydrocarbons -

11010
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Ethylene

Haloalky1100101010000....101001111100000000000010100000000101001...

1100-0

Haloether Reactive Functional Groups
Halogenated Aromatic Hydrocarbon Type Compounds
Halogenated Cycloalkane Type Compounds
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Thiocarbamate Type Compounds
Thiocarbonyl Type Compounds
Triazene Type Compounds

Urea Type Compounds




Bioactivity Profile of Structure Class

HeC
S

Cl
S o @)
HO. @/ O/ J]\ YNH
o HaC P
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< &

Sample HTS Results —‘ ’
for Conazoles

e Patterns can inform SAR

o Chemical structures can
suggest basis for activity
differences

Dopamine Transporter (Human)
Dopamine Transporter (Rat)

NAME

o|CYP2D1

Cyproconazole
Difenoconazole
1Diniconazole
Fenbuconazole
Flusilazole
Hexaconazole
Imazalil
Myclobutanil
Paclobutrazol
L, Prochloraz

( Propiconazole

:

o |o|Progesterone Receptor

olo |o |Androgen Receptor

!O
!loc:o
olo

olo|o | o |Benzodiazepine Receptor

feree e S S— Tetraconazole
s = e = Triadimefon
= o= —t= —t = radi
) Triadimenol
\/TU,;} ) :’Q' F:N}—SD o h Triflumizole
{j f\?‘@* =~ ?‘([ Triticonazole
a T Totals




Structure Class vs Bioactivity Class

cl H3C

\ |
Chemical structure class:

o Cluster according to
activity and mechanism

o Differences in activity Fﬁ“.
profiles can discriminate

[

within structure class I - s;_ = ){ = ﬁr\*
{ C_L_U) 7: = Benfrlrjil\in f i >('I\ ! Etharfurain
. . . . E . e == = “ <3 ;_“, sfenvalerate ’
Bioactivity profile class: SETES o 5" ':t RARS,
. ] (@) e E—=\ [ Y Y ‘ o,
o Can project onto multiple (C“D Ay AR
. LE _w - = - _= _ = == Cypermethrm | Fenpropathrin ‘
chemical classes % — —
o Potentially broader coverage of = SR ¥
chemical space = e B
o Implies mechanistic similarity = ——— S =




Structure-Activity Approaches to Toxicity Prediction

cl H3C

Incorporate HTS Assay
Data (+/-) as Biological
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-~ HTS Data
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5&3— Summary
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Use of Bioassay Activity Categories in SAR
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ctivity ¥ modelin
lusters

o ToxRef DB provides
detailed hierarchical
toxicity data model

‘H

o Linkage to chemical
structures enables flexible
SAR and data mining

ummary
Activity

SAR

Data Entry Completeness Scove
Partaly Comgiete (Eect Deta)

ToxRefDB
Input Form

[ — Historle Study Identifiers Study/Data Quality Tost Matorbal Infesmalion [Search Chemical List | [Search P Code |
MR Fre=] ecep = | [————— 3
U 5 5 [ | I [ Priereany Stody Vear | 1203 Sty el Commnris Purity (%) | 574 | LotBeichs | ZROZINTHCIFES | Stumce
[RA R Fieci Calagories Tinthem and Femataogy Trgen weight Nonhe cplastio Pethology NecPlastio Pathology. "“‘__‘"'""""'-‘ wilfits Iho ""‘m""“*‘ i Tesd Material { Chemial) Commeris
T Trerold necplncia ncrease n male - " TROZITACIFEE] (A7 4% a1 00 TRICHTAGACEAT 1356 % 1
% Chole | Body Thyraid Thyroid el r | Thryoid .
Hash Biects » ALT | 4T [wee | REC |sterol| weight | Liver |Kdrey| Gland [Testes|Liver | Heney| Sand [Testes |ade reinoma| Gand |Testes
TR 2 4 T ole, 106 il and Dose Information
[ Cyclchexen-T-one, 21- Bl B
B F w| | Speetes - WethodHoute of Admanistration
g
7 I Stran  [Other) w| Fred ~
T[T
]
Aumisl st Dase Admiwstration Comments (nchudng Mot in List)
| Assmional husy Curson informason
’ = Strane swrrver subedrain (SPF) Wistar derivedd
] 1 = v
]
T S 1 1 e R0 T B - e e o *study Uifect List™
Bl | |
i 1 Group List " Ac
=U S| | Greup  Gender  Daas Perlod =
- | 1 v Category Tywe Dose DA Goup
ol (] W | [Tk to Tomnad || 27]mghgiey | [104]fwers || 50
2l | | [fntiob to Tormnat | | |
I I I } 3 F | [Eniokto Temnad | [ 35)mgkgiy | [164]fweex |[ 50
T T T T

uBisag Apnis




ToxRefDB Profiling of Liver Effects for Pesticides

Bfect Categories QinChem and Fematclogy | Organ Weight NonNe cplastic Pathology NeoPtastio Pathology

[
Chole | Body Thyraid Thyroid Liver Liver § Thryoid
Bfects > ALT | AST |WEBC | RBC |sterol Wieight Liver JKidrey| Gland |Testes fLiverfHdney| Gand |Testes|Rdenoma|Carcinomal Gand |Testes
1
1
1
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H 3
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histopathology (e — I
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TN
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Activity Profile is
refined “Endpoint” for
SAR modeling 5

Acetochlor -1

Amdro -1 -1
Afrzine i

Azinphosmethyl

Bifenazate 1] -1 -1 -1 -1

Cyfuthvin

Delarrethein

Diethyt 1-(2 4-dichlorophenyd i

Fenitrothion -1 -1

ez 3y ]
larbda- Cyhdothrin -1

M sosulfuron-methy q

Methyl parathion =

hetolachlor =

Molinate -1
Oryzain -1 -1
Oxamd -1

[Parathion -1 | I 1 | L1 | | 1 1




Structure-Analog Approaches
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ToxCast: Data Publication & Exploration

R CHENIEAL GeENeuies Centen Pu b @ h e ml
HTS Register ToxCast
data , Ny o Substances in PubChem
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in SAR modeling
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ToxCast 320

Bioactivity
Analysis:

Retrieve all
bioassay data
In PubChem for
ToxCast 320

482 Bioassays
45 Compounds

PubChem =

L7 BioActivity Analysis: 4s2

Summary =

PubChem

|F'L|rJChem BioAssay j\—l

PubMed | Entrez | Structure | PubChem | He

BioAssay Services # BioActivity

v Analysis: Summary

DataTable & || Structure-Activity

Bioassays (473 Tested) and 45 Compounds

D’D Compounds: 45 {9 shown)

Revise Compound Selection:
Select Active

Add Active

Add Tested

Add Similar Compounds

@ BioAssays: 452

Revise BioAssay Selection:
Select Active

Select Tested

Add Active

Add Tested

Add Related BioAssays
Selected BioAssays

Total Pages: 24

Display: IQU "l

Outcome

w8
e b g£o
o Y g

Go To pageh 1= - - I

steroid {(17-beta)

Data for the bub3 strain

. Data for the cln2 rad14 strain

# [ AID Active Inactive Discrepant Tested Method Name

i W 884 1i& 13 3 39 Confirmatory gHTS Assay for Inhibitors and Substrates of Cytoch
2 | 544 3 15 1 30 Confirmatory  Cell Viability - SH-5Y3Y

3 W 541 7 20 30 Confirmatory  Cell Viability - NIH 373

14 |V aze 7 20 1 30 Confirmatory  Cell Viability - Jurkat

5 W 964 & 20 1 30 Confirmatory  Cell Viability - LYMP1-003 - Asca

& | 981 & 23 1 30 Confirmatory  Cell Viability - LYMP2-010

;7 ¥ 893 s aHTS .—gszl ar::E I_-I hibitors of HSD17B4, hydroxy

8 [ 167 B Selected bloassays :ast Anticancer Drug Screen.

2 [ 165 ] Mi_L Yeast Anticancer Drug Screen

rome P450 3A4




PubOhem

PubChem BioAssay j M
PubMed | Entrez | Structure | PubChem | Help

PubChem = Biofssay Services = BioActivity Analysis: Data Table
7] BioActivity Analysis: 7 BioAssays and 45 Compounds (8 Tested)
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@ Total BioAssay Result Count: 8

Data Tablez || Structure- Activity

893 984 981

Data Table, Concisez) || Data Table, Complete=l || Plotd

Sort:

SID

Page: 1 of 1
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<EPA

United States
Environmental Protection
Agency

Incorporating SAR Concepts into ToxCast:
Conclusions

o HTS data offers:
» activity-based clustering of chemicals
» biofunctional information for refining class-based SAR
» new “biological” descriptors for global SAR

o In vivo bioassay profiles expanding “endpoints” for SAR

e Structure-analog approaches coupled with HTS and ToxRef
In vivo data offer powerful data mining tools

e Public tools for structure-based exploration of data becoming
available
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