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About DS5Tox

ORI DSSTox http://www.epa.gov/ncct/dsstox/

Frequent Questions

UL R L) Distributed Structure-Searchable Toxicity (DSSTox) Database
Central Field Definition Network is a project of EFA's Mational Center for Computational Toxicalogy, helping to Chemical Toxicity Data
Table build a public data foundation for impraved structure-activity and predictive toxicalogy Structures — ‘

capabilities. The DS3Tox website praovides a public forum for publishing downloadable, ﬂm —
structure-searchable, standardized chemical structure files associated with toxicity data. o 3 ] +

D5 5Tox Community More>

Apps, Tools & More

Site Map s
- L
Glossaryof Terms SEPA DscTox ()
Help Structure-Browser
DSSTox SDF Files
DESTox Structure-Browser information Page Standardized
Documented
| . 29 April 2008 | Structure-Searchabie
Application-i endent
@ Minor QA revisions to TOXCST and CPDBAS. Wl ndep
| . 24 April 2008 - .
ar. ) . _ ) ) ) - @ DS5Tox Graphic Flowchart
- NTF'EI..HI. I;J*atmnal Toxicology Program Bicassay On-line Database Structure-Index @ DSSTox Project Goals
Locator File ** Updated to v3a @ DS5Tox Publications
ant O o [ ile eihetanca inuantaria oonow availabla in ByhChem, with
PUBCHEM_ACTIVITY_OUTCOME (activefinactive/inconclusive): ng below). DSSTox Data Files: Detsiles
ActivityQutcome CPDBAS Rat fid retnieving
ActivityOutcome CPDBAS Mouse pst. May CPDBAS vSc 1547 29Apr2008-revise
ActivityDutcome CPDBAS Hamster DEPCAN wdb 209 15Feb2003
ActivityOuicome CPDBAS Dog Primates E;:r';*gg "‘;E f;:ﬁ*?;:bigggs
. .. W (=
ActivityOutcome CPDBAS Mutagenici HPVCS| v2c 3542 15Feb2008
Act!xr!t'.l[}ulcome CPDBAS Smu_le[:ell[:all HPVISD wib 1008 15Feh2008
ActivityOutcome CPDBAS MultiCellCall IRISTR wib 544 15Feh2008
ActivityOutcome DBPCAN MCTRER wdb 232 15Fehb2008
ActivityOutcome EPAFHM InC hike NTPESI v3a 2303 24Apr2008 ‘update
ActivityOutcome NCTRER MTPHTS wi1b 1408 15Jul2008
bnsin field TOKCST w2c 320 23Apr2008 ‘revise
PUBCHEM_ACTIVITY SCORE [log(1/ activity) mapped onto INTEGER[0-100] range): ®Other [non-DSSTox) Dats Files




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.

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.

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.




= 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 DIETHANOLAMIME; 2-hydroxy-N-(2-hydroxyethyl)ethanaminium 6-oxo-
1.2.3 6-tetrahydropyridazin-3-olate; 3716-15-4
Compound ID° 24180705

source: EPA DSSTOX (31555) =—=—==3» | inks to DSSTox Download Page

e IUPAC: bis(2-hydroxyethyl)azanium: 6-oxo-1H-p'
MW- 217 222400 gimol | MF- C8H15N304 & Source data page
[ 2 51D 48423362 Related Structures. Literature
-

Dodecylbenzenesulfonic 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



Pu b@ hem [PubChem substance x| v&o"| -

SUbStance PubMed | Entrez | Structure | PubChem | Help
FubChem = Substance Summary
RSN XM SDF
d{ éﬂ & 245 Compound Displayed |PUbChem "I
t.134678-17-4 - Substance Summary (sSID: 49693746) el
A reverse transcriptase inhibitor and ZALCITABINE analog in which a sulfur atom replaces the 3’
carbon of the pentose ring. It is used to treat HIV disease. NZ
E Table of Contents )\ |
@ Current Medication Info (o] N
& Drug and Chemical Info% '
@ Data Source ;
@ Synonyms (\D
#@ Properties /
@ Descriptors u
® substance Info %
& Comments X
B Exports Q

Substance Info:

Rx Current Medication Info:
SID: 49693746 =]

. . Deposit Date: 2008-05-01
2 EPIVIR [GlaxoSmithKline] Mogify Date: 2008-05-01

EPIVIR (also known as 3TC) is a brand name for lamiy
nucleoside analogue with activity against HIV-1 and H CID: 73339 =

LA | S e Create Date: 2005-07-07

Description Clinical Pharmacology Indication &

Contraindications Warnings Precautions Related Substances: Links to the DSSTox
Adverse Reactions Overdosage Dosage & Ad Same: 14 Links

Same, Connectivity: 55 Links

NTPBSI download page

How Supplied Boxed Warning

Similar Substances: 134 Links &

% Drug and Chemical Info: (Total:1) Depositor-Supplied Comments:
Substance included in EPA DS5Tox NTPBSI: National Toxicology Program (NTP) Bioassay
On-line Database Structure-Index Locator File [link to DSSTox SDF Download Page]
Structure Shown: tested chemical

For further information visit the NTP Study Chemical Results Webpage

Lamivudine

Pharmacological
Reverse Transcr

All text is keyword

i . —
searchable frﬁfg main “en; BT 1 Links to the NTP On-line
text search box B  save | database chemical study

~—




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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About DS5Tox

Work in Progress

Frequent Questions
Structure Data Files

Central Field Definition
Table

Apps, Tools & More
D% STox Community
Site Map

Glossary of Terms

Help

Distributed Structure-Searchable Toxicity (DSSTox) Public (8 Boolemack

Database Network

Recent Additions | Contact Us Search: T All EPA % This Area|

DSSTox

Distributed Structure-Searchable Toxicity (D33Tox) Database
Networkis a project of ERA's Mational Center for Computational Toxicology, helping to
kuild a public data foundation for improved structure-activity and predictive toxicalogy
capabilities. The DS3Tox website praovides a public forum for publishing downloadable,
structure-searchable, standardized chemical structure files associated with toxicity data.
[More=

EPA DSSTox

Structure-Browser

@—

D55Tox Structure-Browser information Page

T 29 April 2008 - .
@ Minor Q4 revisions to TOXCET and CPOBAS.
T 24 April 2008 - .

@ NTPBSI Mational Toxicology Program Bicassay On-line Database Structure-Index
Laocator File ** Updared ro v3a

@ All current DS35Tox Data File substance inventories are now available in PukChem, with
explicit D35Tox bioassay summary data provided for main data files {see listing below).

Nore: Updated instructions and FubChem_SID td files for use in searching and retrieving
PubChem data for DS35Tox substances will soon be pasted on this wehsite (est. May
2008).

[ . 25 February 2008

**File Updates and Enhancements:

@ Addition of new DSSTD-X Standard Chemical Field to all files: STRUCTURE InChikey

@ Additional QA review, structure/CAS madifications, elimination of akbreviations in field
entries, etc.

You are here: EPA Home » Computational Toxicology Research » Distributed Structure-Searchable Toxicity (DS5Tox) Public Database MNetwork

Chemical

Structures

Toxicity Data

AL +

DSSTox SDF Files

Standzrdized
Documented
Siructure-Searchabie
Application-indapendeant

@ DESTox Graphic Flowchart
@ DE=Tox Project Goals
@ D55Tox Publications

D55Tox Data Files: Details=

CPOBAS wic 1547 23Apr2008°revise
DEPCAN wdb 209 15Feb2003
EPAFHM wdb 617 15Feb2008
FOAMDD w3k 1216 15Feb2008
HPVCS| wv2c 3548 15Feb2008
HPVISD wi1b 1006 15Feb2008
IRISTR w1k 544 15Feb2008

HCTRER w4k 232 15Feb2008

HTPBS| w3a 2303 24Apr2008 “update
HTPHTS wi1b 1408 15Jul2008
TOXCST wv2c 320 29Apr2008 ‘revise

=Cther [non-DE5Tox) Data Files




ﬁEPA DSSTox [ Search 1 ( File Incidences ] [ Search Details 1 fSuhstance Results ] ?Help

Structiure-Browser v1.03

DS55Tox Chemical Text Search

Choose search: Entar search text:
|ﬁ~.utn-detect hd ?

Data Files to Search

& All DSSTox Files
" Selected DSSTox Files ~|

Auto-detect
Chemical Mame
CAS RN

InChl

Formula

Clear | Search | ¥ CPDBAS _v5c

M DBPCAN_v4h

W EPAFHM b

D55Tox Chemical Structure Search -
v FDAMDD v3b
Enter SMILES string: -

| > Search Options &7 s V¥ HPVCSI_v2c

Preview below | Clear | Search | ¥ Exact match f
_ _ W Substructure ¥ HPVISD_v1b
Or draw a molecule or substructure using the JME editor: W Similarity
M IRISTR_vib
@ CLF: | MEN DEL D-R +- uDo JAE ~ | Threshold: I GUCT -
=1 — = EN&DO@DOO l ¢|v| LirioToen  qp

ERA Integrated Risk Infarmation System (IRIS)
Structure-Index Locator File (544 records) 3

M NTPHTS v2h

Clear W TOXCST v2c

Search

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

Report Difficulties |




3EPA DSSTox [ Search 1 ( File Incidences ] [ Search Details 1 fSuhstance Results ] ?Help

Structiure-Browser v1.03

E $EPA DSSTO}{ [ Search ] ( File Incidences ]

Struciure-Browser v1.03

Search Results Summary for D55Tox Substances - File Breakdown Incidences

Query Results Type Display

Structure:

Exact matches 1 Details
il —
| Substructures 518 Details ?
Similarity = 80% B Details

I D5S5Tox File 7 Total#Records Exact matches Substructures Similarity = 80%

CFDBAS vac 1647 1 112 3
Or d DEPCAM_vdb 209 2
EFAFHM vdb 617 1 52 3
@ FDAMDD_v3b 1216 136
=3 HFWCSI vie 3043 1 63 )
? HFVISD vib 1006 il 22 4
T IRISTR w1k f44 1 I3 4
— MNCTRER_vdb 232 24
el MNTPESI v3a 2303 1 138 4]
= MNTPHTS v2b 1408 il 134 a
F TOXCST vic 320 i)
i Total Unigue Substance Hits 1 518 B
Total Substance Hits - All Files
?

Report Difficulties




ﬁEPA DSSTox [ Search 1 ( File Incidences ] [ Search Details 1 fSuhstance Results ] ?Help

Structiure-Browser v1.03

asEPA DSSTP,.}E [ Search 11 File Incidences 1 ?Help

t'uriuu.a. [ ———
—— n
C , , -
C;L'Tt ﬂgﬁﬂ_£§;‘;‘[ﬂ]§ [ Search W f File Incidences W f Search Details W ?Help
T — Outpit Opions
Struc Query Results Type Hits Display |Choose Format x| = Save
Structure: ? Print
rin |
Exact matches 1 Details
Cl (o
|£ ‘ Substructures 515 Details ?
D53 Similarity > 80% 6  Details
Ente
I DSST ?
CPp| DSSTex ?
Substance Similarity Structure Substance Substance Details
Ord DBP ID Score% lMatch Name CASRN Description (Data Files)
EPA
@ FOA CPDBAS EPAFHM
f z _ap.7 | Single chemical  HPVCSL HPVISD
= HPY 20238 e CIO Chlorobenzens i compound RISTR  NTPBSI
c HPEW NTPHTS
IRIST
M
= MCTE
o i ingle chemical | CPDBAS HPWCSI
O TR @_ ! . | sing
= 20431 941 1 _ 1 | 1,4-Dichlorochenzene 106-46-T compound i .
F TOX(
i Total
Total _ _ EPAFHM  HPWCSI
Br ota 22056 36.8 @\ 1,3-Dichlorabenzene 541-73-1 | Single chemical | b o pgrr
— compound _ N
. 2 Cl Cl NTPBSI  MTPHTS
X Cl CPODBAS EPRAFHM
e 0 - rr.q | single chemical | HPVES!  HPVIED
20430 a8.a Cl@ 1,2-Dichlorobenzene 05-5(-1 compound Rem 1eeee
— NTPHTS
rl
£




~EPA DSSTox [

Structiure-Browser v1.03

Ew

Chao

R e |

EPA DSSTox

SiFUpt = Beeiman

SEPA DSS

Struclure-Browser

R - - o~ — . .

= . N —. . .
ﬁEPA DSSTox [ Search W [’ File Incidences ] [ Search Details W [’Substan-::e Results | ?Help

Structure-Browser v1.03

TestSubstance_Description

STRUCTURE_Shown
StudyType

Endpoint

Species
Oral_RfD_Assessed

Oral_RfD_CriticalEffects
Oral_RfD_mg_per_kg_day
Oral_RfD_mmol_per_kg_day
Oral_RfD_Notes
Oral_RfD_Confidence

Struc Query
Structure:
|£ ol
" r
Ente
I DSST ?
D55Tox ?
CPD Substance Simila
Ord DBP 1D Scorg
EPA
@ FDA
- Hpy| | 20298 1
c HPV
i IRIST
M
— MCTE
O | nTPH | 20431 94
L= MTPt
F TOXE
i Total
B Totall | 5006 88
e
x
e 20430 ag

Inhalation_RfC_Assessed
Inhalation_RfC_CriticalEffects

WeOfEvidence_Cancer_Narrative

IRISTR: Output Options
EPA Integrated Risk Information System (IRIS) Structure- || Choose Format Save
Index Locator File (544 records) I J —l
IRISTR_w1b_544 15Feb2003 M
Cl
IRISTR Source Website Pu b@hem|
View IRIS Chemical Substance Data Page P
SEPAACTOR
DSS5Tox RID 23964
D5STox_Generic_SID 20293
TestSubstance_ChemicalName Chlorobenzene
TestSubstance_CASRN 108-90-7

single chemical compound

tested chemical

Human Health Exposure Toxicity Review for Risk Assessment
cancer; acute; short-term; sub-chronic; chronic; developmental
rodent; human; dog; rabhit

1

liver histopathology

0.02 mg'kg-bwiday

1.77687907182945E-04 mmol/kg-bw/day

MOAEL (Mo ohserved adverse effect level): 19 mg/kg-day
Medium

0

Mot assessed under the IRIS program.

WtOfEvidence_Cancer_Assessed 1
WtOfEvidence_Cancer_Concern Inadequate evidence
WtOfEvidence 1986GuidelineCategories D; Mot classifiable as to human carcinogenicity

Mo human data, inadequate animal data and predominantly negative genstic
toxicity data in bacterial, yeast. and mouse lymphoma cells.

DrinkingWater OralSlope Assessed 0
DrinkingWater_PrecursorEffect_TumorType @Mot assessed under the IRIS program.

Inhalation_UnitRisk_Assessed 0
Inhalation_PrecursorEffect_TumorType IMot assessed under the IRIS program.
TotalAssessments 2
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Generic Chemical

ACToR: Aggregated Computational

U.S. ENVIRONMENTAL PROTECTION AGENC

9H-pynido[2, 3-blindal-2-amina

[1-10 0f 17 =] Mext 7

ut 7 =

Preferences: Refresh | | Wisibility | | Table Size | Salect Skin - T -
_ B oxicology Resource
Recent Additions | Contact Us Search:  AllEPA & This Area|
You are here: EPA Home » Area Hame » Page Title
ACToR Home
GCID: 1
M N N CASRN: 26148.58-5 About ACToR
CID- 11869 .
O con 1165 A ACTOR Home
Formula: C1IHEN3 Search
M- 183.212 .
SMILES: NC1C=CC2=C{N=1)NCI3=CC=CC=C23 Data COIIQCtlon
IMCHI: InChI=1/C11H9MN3/c12-10-6-5-8-7-3-1-2-4-9(7)13-11(8) | MName- IRISTR DSSTOX
QC Stat QUEUED E S SSTOX
s Description EPA Integrated Risk Information System http:/iwww.epa.goviinisl. A structure index file with links to webpage for
Source Type DS3Tox Collection
Mumber of Substances 544
MNumber of Generic Chemicals 338
Compilation Date  9/27/2007
Compilation Instructions  Download SD and excel files from DS3Tox site. Preprocess according to ToxCast S0P 004
Substances MSDS
: : Fetch Size: [100 r|Offset |0 (Fetch
Chemical Idl Data Collection I_ Hame MSDS Id
1 CPDBAS DSSTOYX A-alpha-C No rows vel
} : \ WS
18819 |CalEPA tA-alpha-C (2-Amino-9H-pyrida[2 3-blindale) ! —
35633 |MCHEM ARG~ A-alpha-C {2-Amino-9H-Pynide|[2. 3-&]indole) Mesh 5 g‘
18938 |Scorecard 12-AMINO-SH-PYRIDO {2.3-B) INDOLE (A-ALPHA-C) =|2|&
95724 [SRS CAS-9C]  |2-Amino-OH-pyride]2, 3-blindole Mesh Name : g T
168920 |SRS ChemiDStd  2-Amino-OH-pynda[2, 3-blindale Publed via MeSH: 2-aming-9H = 2 E E—, z >
514465 ChemiDplus 1H-Pyride(2,3-blindel-2-aming ° £ B El 2 2= i = - « ®
I 4 |- = =] = —
219306 EPA 26148-68-5 i EREEHEEHEHEEEREMEE N
P — | FET—— 1 3 External Search Generic |- cpn| Structure |Sub Source SID Name I EENEEEEHEE %’E '§ E E Z
1413536 EPA_SRS MTS | 1H-Pynde[2 3-bjindel-2-amine External Search Chemical R ENEEEHEEBE HEKE
2 b P T L e e o
TOXNET CCRIS HEHEHEEREE -
Notes == SRHEEEEHRE
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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 - ”"h:swlﬂdajf&

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.

Science: Feb 15, 2008

TOXICOLOGY

TranSforming EnViI‘OI‘Imental We propose a shift from primarily in vivo animal

studies to in vitro assays, in vivo assays with

Health PrOte Ction lower organisms, and computational modeling

for toxicity assessments.

Francis S. Collins,'™ George M. Gray,2" John R. Bucher®

n 2005, the U S. Environmental Protection
Agency (EPA), with support from the U.S.

throughput screening (HTS) and other auto-
mated screening assays into its testing

tion, usually between 2 and 10 uM, and toler-
ate high false-negative rates. In contrast, in




Scientific Frontiers in Developmental Toxicology & Risk Assessment -
National Academy of Sciences, 2000

DEVELOPMENTAL TOXICOLOGY AND RISK ASSESSMEN
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Basic Information

Organization
Post Doc Profiles

Framework
Databases and Models

Research Activities
ACToR
ToxCast™
Virtual Liver

Conferences and
Seminars

Publications
BOSC Information

EPA Community of
Practice

Jobs and Opportunities
Related Information

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/

Predicing Hazard, Characterizing Toxicty Pathways, and Prioritizing the
Toxicty Testing of Environmental Chemicals

ToxCast™ Nawvigation

Intraduction

Introduction

In 2007, EPA launched ToxCast™ in order to develop a cost-effective ToxCast™ Chemicals

approach for priortizing the toxicity testing of large numbers of chemicals in a
short period of time. Using data from state-of-the-art high throughput
screening (HTS) bicassays developed in the pharmaceutical industry,
ToxCast™ is building computational models to forecast the potential human
toxicity of chemicals. These hazard predictions will provide EPA regulatory
programs with science-based information helpful in prioritizing chemicals for
maore detailed toxicological evaluations, and lead to more efficient use of
animal testing.

ToxCast™ Aszzays

ToxCast™ Information
Management

ToxCast™ Fartnerships
ToxCast™ Contractors
ToxCast™ Presentations
ToxCast™ Publications

In its first phase, ToxCast™ is profiling over 300 well-characterized chemicals ToxCast™ News

(primarily pesticides) in over 400 HTS endpoints. These endpoints include

biochemical assays of protein function, cell-based transcriptional reporter assays, multi-cell interaction assays,
transcriptomics on primary cell cultures, and developmental assays in zebrafish embryos. Almost all of the
compounds being examined in Phase 1 of ToxCast™ have been tested in traditional toxicology tests, including
developmental toxicity, multi-generation studies, and sub-chronic and chronic rodent bioassays. ToxRefDB, a
relational database being created to house this information, will contain nearly $1B worth of toxicity studies in
animals when completed. ToxRefDB is integrated into a3 more comprehensive data management system
developed by NCCT called ACToR (Aggregated Computational Toxicology Resource), that manages the large-
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mical properties
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Biochemical
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<EPA

e Saes oxCast Phase | Chemicals

Agency

90,000
P AN
1000007 11,000
B A
10000 (7
1000+
100-
10+
1 -

ToxCast 320

B IRIS
ETRI

B Pesticide Actives

OCCL 1&2

M Pesticide Inerts

[0 HPV

Many well
characterized

\

\ Few well

o MPV Current characterized

@ MPV Historical
[0 TSCA Inventory |/

Data Collection

- 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 21
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

EE SN NN O NSO ODORCOOCOCOCEOEEENEOCOENNEOENEOENEOOCEDO



<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



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

23



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
| Adult (P1) [ M | [Initial-to-Terminal ||| 10.8| makgiday | |week E v Gender #igroup ({}]
Excel Treatment |M 3 || =0 | 3
Group Form | 2dultt (P1) [ F | [mnitialto-Terminal ||| 14 8] makgiday | |week IR v o =
0se Fernmn ype
[ Adult (F1) || m | [tnitial-to-Terminal ||| 65.8| [moigrday | [104][week |[ 50 || v friaito Terminal v G)
| Adult (P1) || F | [tnitialto-Terminal ||| 85.2][madkarday | [104][week |[ 50 || v Dose  Units —
| Adult (F1) || m | [tnitial-to-Terminal ||[ 134 8| makarday | [104][week |[ 50 || v | 27|[mokgiday v O
CFFECT DATA | Adult (P1) || F | [tnitial-to-Terminal ||| 16& 8| [madaiday | [104][week |[ 50 ||| v Duration Units _g
Click on "wigw or | 1U4| |W'3'ak hl | N
%d;acgﬁc_ra;;;?zt Save Delete  HNew
input effect data Shor sl
for any trestment Effel;ts
grDupt::gEE.ffed [ Delete Selected Trestment Group ] [ Search Effect Wocabulary ] [ Fisher's Exact Test ] [ Taggle to Critical Effects Farm l 3 mnnm Il_%isl'z?;]

|Stm|y Design Level Controls| [EE[E@
Record: E 1 E][E of 1 (Filkered)

Filenames
Citation

Toggle back to ToxRefDB Switchboard




wEPA ToxRefDB Data Entry Status

United States
Environmental Protection

Agency ToxCast Phase | Chemicals Only

Total: 291 Pesticides

278

267 266

230

103 102

: : Rodent Rat Chronic/

- Office of Research and Development Current as of Aprll 1. 2008 o5

National Center for Computational Toxicology
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wEPA

United States
Environmental Protection
Agency

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

Common Phenotypes in
Chronic Rodent Studies

—
—
—
p—

10% 20% 30%
% Chemicals with Observed Effect

(Rat: 283 Chemicals | Mouse: 256 Chemicals)

40%



ToxCast Contracts for Generating HTS

Receptors, and Genomics Data S
Enzymes g
Compound Focus, Inc.

2 .of BioFocus DP] .
AT QCHEE N Transcription ~ * """ "™ B mSEEk

I\/Iet bOl " <company FaCtOl’S
Tr ansformation
attage@
- The Homeof TFomics™ Ce”
S+ \ACEA
Nine contracts pr Cell ycurement; hundreds t

In vitro ‘ychemical, cen.  Function genomic assays; me~’ \te ernalive

Genomics __..nisms; and the capacity to screen up to 10,000 ct pec\eS

- Office of Research and Development
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




(1

7EPA

United States
Environmental Protection

The Deluge of Data has Started........

' {

NTD PC12

Gentronix |

NCGC |l

Phylonix |

NovaScreen 7— .Q.
IVAL 7[| It

EA

Cellumen

BioSeek |

Attagene [l .Q.

ACEA |

0 100000 200000 300000 400000 500000 600000 700000 800000

Datapoints

- Office of Research and Development
National Center for Computational Toxicology

April, 2008



ACToR Home
About ACToR
Data Collections
Search

Browse Assays

Downloads

ToxRefDB

DS5Tox

ToxCast

Chemical Prioritization

Hational Center for
Computational
Toxicology

Contact Us

U.5. ENYIRONMENTAL PROTECTION AGE

ACToR: Aggregated Computational Toxicology Resource & Book
Recent Additions | Contact Us Search: ¢ all EPA ™ This Area| El

You are here: EEA Home #» Ares Mame » Page Title

About ACToR

ACToR is organized into a series of domains, linked together by chemical.

ToxMiner Application 2

$

ACToR API

@ Zenomics
ToxRefDE
Toxicology

Fhenotype

_hemical
Structure f
D

Assay Data Experiment

Microarray
D ate
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Incorporating SAR Concepts
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ToxCast: Multidimensional Data
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Structure-Activity Approaches to Toxicity Prediction

al H3C
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Structure-Activity Approaches to Toxicity Prediction
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Bioactivity Profile of Structure Class

HeC
S

Cl
S o @)
HO. @/ O/ J]\ YNH
o HaC P
O\ Tl/\ T : ()// \NH CHQ h \:/\/CHQ
< &

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

o NH  ~CH, @;‘/}N}o o
‘ \
Chemical structure class:

o Cluster according to
activity and mechanism
o Differences in activity

profiles can discriminate == = 3
within structure class = ?% B S o
= P Benf’lrji\:nlf . Xi:[ﬂ Ethalfluralin
Bioactivity profile class: B By @“fﬁ; s IR
o Can project onto multiple = ;Cypermethr.ﬁa@ oy | Fenpmp;'fhf:\fw"f
chemical classes - ==-"=

o Potentially broader coverage of
chemical space
o Implies mechanistic similarity

LRI RN ! [ILENIRA)
|
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Structure-Activity Approaches to Toxicity Prediction

cl H3C

Incorporate HTS Assay
Data (+/-) as Biological

. Ac /it
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Clu :ers

-~ HTS Data
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5&3— Summary
- Activity
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Use of Bioassay Activity Categories in SAR

HaC
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o ToxRef DB provides ‘l l In vivo l l l l

. . . ctivity :
detailed hierarchical ustens | M0delings o0
toxicity data model

o Linkage to chemical
structures enables flexible e
SAR and data mining Activity
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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

1H12 4 Tnizole, 1-((¢
H 3

Liver non- 7- Gyclchexen-1-one, 2-{1- -

Aretryn

neoplastic ey 1
histopathology (e — I
Fenarimol ]

and increased [|Fenbucoazo
. ez all -1 [ 5
organ weight peing T
hesatrione | /

are often hetata 7

. Methoxyfenceide / il 1
associated bycbbutand | 7/ 5 .1
with tumors Howauron 7 /[

[Penoxsdam

TN

and cancer Ao 1/ /
Friré_sulﬁ.lmr:-nmrmi i' /

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
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Structure-Analog Approaches
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ToxCast: Data Publication & Exploration
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