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Expanding Chemical-Toxicity
Information Resources in Support of
Predictive Toxicology
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Past Lives:
Molecular modeling, SAR, Chemoinformatics

Elucidate Experiment

Alachlor

NMR NitroPAHs

Conformations
DNA Adduct formation

Molecular Modeling:

NHMSs
HMs
MX, butanoic acids

Qualitative
Halopropanes SAR
Halopropenes
AR binding
Mutagenicity

Organophosphates TOPKAT

ONCOLOGIC

Key reaction steps

HaloAcids
Haloorganics
HaloMethanes
NitroHMs

TCE
Haloethylenes

GSH conjugation
P450 activation

Ve Haz Air Pollutants
Viral repair assay NTP CEBS
Developmental toxicity PubChem

Azodyes __

DBPs
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Develop tox
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Paracetamols

Nelele
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Structure Searching Across 9 Diverse
Toxicity Databases:

Multiple Databases Search Result

CPDEBEAS_vab 1481_104pr2006.C...
DEPCAN_v3ab_209_104Apr2006.CF...
EFAFHM_vab B17_104pr2006.CF...
FDAMDD _wzZb_1217_10Apr2006.C...
HFYCSI_w1a_3548_10Apr2006.C...
IRISSI_vw1a_544 104pr2006.CF...
MCTRER_w3b_232_104Apr2006.CF...
MTPESI_w1a_2415 10Apr2006.C...
MTPHTS_v1a_1408_104pr2006.c...
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Generalized Sub-Structure Searching Across

9 Diverse Toxicity Databases:

Multiple Databases Search Result

CPOBAS_w3b_1481_104pr2006.C...

DEPCAN w3b_209 104pr2006.CF...
EPAFHM_w3b_E17_1 D.-'f-.prEEIEIE CF...

FOAMDD _v2b_1217_104pr2006.C...
HPYCSI_w1a_3548 104pr2006.C...
IRISS] w1a 544 10Ap2006.CF..
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NTPES| wla 2415 104pr2006.C..
NTPHTS w13 1408 10Apr2006.c...
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Generalized Sub-Structure Searching Across 9 Diverse
Toxicity Databases:
15/35 Hits in IRIS containing acrylamide-like moiety
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Relational Biological Content Searching:

Carcinogenic Potency Database — All Species (CPDBAS_1481)

Database jew PRecord Search Reaction  Lists Options ACDfLabs  Help

ef i ov[er | 5T Paiad | 51 (G 2| ]S s

Search database for all compounds satisfying dual condition:
FieldName=TargetSites Rat Male, Value=thy (thyroid)
& FieldName=TargetSites_Mouse Male, Value=liv (liver)

N

Drata Mame(z): Condition: Walue:

_Hll j ITargetSites_Flat_Male j _I IInn::Iudes j Ith}i
_Hl I.ﬁ.ND j ITargetSites_MDuse_Mej _I IInn::Iudes j IIi\-'

[T Case Sensitive

fdare | Less | Cuem... |




@& ACD/ChemFolder: Database Window - [D:4,DSSTOX_MISC',ACD_CHEMFOLDERFILES 10APRZ006\CPDBAGIVAE

Database Mjew Record Search Reackion  Lisks
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Search Results: 9 hits / 1481 total
TargetSites Rat Male =thyroid
& TargetSites Mouse Male = liver




Part |.
The Problem




Environmental Chemicals: Toxicity Assessment Data Gaps

Estimated Mean Percent in Selected Universe

Pesticides and Ingredients - 3350
Cosmetic Ingredients - 3410
Drugs and Excipients - 1815
Food Additives - 8627

Chemicals (> 1M Ib/yr) - 12860

Chemicals (< 1M Ib/yr) - 3911

Complete Hazard Assessment Possible
Chemicals (unknown) - 752

Minimal Information Available

No Toxicity Information Available

Partial Hazard Assessment Possible

Some Toxicity Information Available

Strategies for Closing the Chemical Data Gap

by John S. Applegate and Katherine Baer

A Center for Progressive Reform Publication April 2006




EPA Problems:

+ Large lists of chemicals to evaluate

+ Many toxicity endpoints to assess |||ﬂrls
+ |_ack of sufficient and relevant data

Need to prioritize and focus limited resources on
chemicals and problem areas with potential for

greatest health & environmental impact

Endocrine Disruption
Testing Program
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EPA ORD Human Health Risk
Assessment Strategy Document

Cross-Chemical Extrapolation

A major need in risk assessment is to improve methods for
addressing the large numbers of chemicals for which little or no
toxicity data are available.

This extrapolation procedure assumes that the behavior of chemicals
In biological systems ... can be inferred or projected based on
analogies and correlations to structural, physicochemical, or
electronic aspects of the parent compound or its metabolites.

The underlying bases of these analogies and correlations is that
these commonalities will cause the chemicals to behave in a parallel
manner in biological systems, i.e., they will possess a common
mode-of-action.




EPA Regulatory Action on 2,4,6-tribromophenol

H
C X Cl B Br

F
o

/
Br
2,4,6-trichlorophenol 2,4,6-tribromophenol

genotoxic genotoxic

forms free radicals forms free radicals
DNA reactive DNA reactive
rodent carcinogen — ??77?

Chemical structural analogy
Biological mechanism analogy




Combining SAR and Biofunctional Information
Predicting Carcinogenicity of Organophosphates

- ¢

&, Rapid __

Organophosphate o ac
hydrolysis” _ High acute 11101

In vitro SAR ?7?  toxicity? _
genotoxicity? SAR 5 0 11100
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Structure +
suggestive 4 Increase serum ' @ 11011
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Woo et al. (1996) Environ. Carc. & Ecotox. Revs., C14:1-42




Chemistry-based Data Mining
& Exploration:

baia Mining Structure-Activity
Relationships

Chemical(s) | Chemical- @ siructural |l Property Biological/

specific analoas analoas mechanistic
of concern data < - analogs

Structure-searchable




Part Il.

Data-Mining of Public Toxicity
Databases




Address :ﬁj hikbp v, epa. gov/enviro)

Envirofacts Data Warehouse

Recent Addtions | Contact Us | Print Version  EF Search: I (GO

EP& Home = Envircfacts

Welcome to Envirofacts. your one-stop source for environmental information.

Queries, Maps, &
Reports The Toxic Release Inventory (TRI) 2004 Data has been released. For further details please visit
TRI eFDR htto:feeeew. epa. aowtriftridataitri0d/index. htm

baiaUpdzie Envirofacts Master Chemical Integrator (EMCI) I

Technical L
Recent Additions | Contact Us | Print Wersion  EF Search: (GO
Site Map

EPA Home = Envirofacts = EME] = Query Form
Contact Us

Query Form

Search the EMCI Database
EMCI

The Chemical Query Form allows you to obtain the acronyms, chemical identification numbers, and chemical names reported by the
Envirofacts databases (&FS, PCS, RCRAInfo, and TRIS) using the Envirofacts Master Chemical Integrator (EMCI). ¥ou may see if the chemical is
included in other groups, or is made up of other companents.

ty, User's Guide
® County,

= Chemical Selection

Customner §
You may enter one ar moare name fragments under the Chemical Mame search option, separated by 3 space. If you enter more than one name

fragment, the "Caontaining” Radio Button has to be selected. All chemical names in the EMCI are searched concurrently, including CAS index
names, common names, and chemical names and descriptions used by program office systems. RCRA hazardous waste codes can also be
searched as name fragments. More information about entering multiple fragments is available in the user's guide.

Chemical Search Option: IChemicaI Marme j

Chemical Option Value:

% Beginning ¥With © Exact Match  © Containing

| Search I Clearl

>rarm b
L% Index




Problems across EPA:

+ Little or no chemical structure annotation

+ No structure searching capabilities
(Internet or desktop)

+ No coordination of chemical structure
Information across EPA databases

+ No standard quality review procedures for
chemical information




Structures

Green Chemistry

Chemical Names
CAS Registry Nos.

TSCA Substance Registry List

Drinking
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-té\-i National Toxicology Program
— Department of Health and Human Services

Study Results & Research Projects Fublic Health About the NTP

——
"
—

http://ntp.niehs.nih.gov/

NTP Study Reports
Study Data Searches

Pathology Tables for Peer
Review

Summaries & As=ocialions

of S5tudy Resulis ] ] . . ,
Reports: MTP is converting study reparts into an electronic formatwhich can be accessed
NTP Center for from the wehsite. These reports are made available as soon as they have heen
Phototoxicology converted.
Center for Rodent ) , L
Genetics Data Searches: The MNTP has heen loading study infarmation into databases and has
developed applications to access this data from the web. There are two types of data
New Areas of Research mining searches:

o Alltypes of data - search provides a way to find the various types of studies
conducted on atest agent and has options to mine that data ifit is available in
electronic format.

e« Hioassay pathology data mining search provides a way to access the pathology
datahases. [tis also possible to search the historical control database and to view




@ National Toxicology Progmm
==" Database Search Application

Search History: Search Results = MTFP Search Home Fage

Clear History = Hida History

NTP Database Search Home Page )
CASRN or Chemical

Please note: This new NTP website is a "Work-in-Progress” project. Click here for : N ame searc h

Search by CAS No. or all or part of the chemical name Choose Study Type To Search Across Similar Studies

|53|:|-1E-|:| Run Search || IStandard Binassay j Select

™ Check this box to limit search to exact matches only Note: This search capability is under constructian.

Currently only the pathology for the 2-year rodent
studies stored in the Toxicology Data Manaagement

Mote: This search includes synonyms, but the search results will display System (TOME) since about 1933 1 searchable.
the primary chemical name, the CAZ number and the synonym name. For Mare than 200 studies are loaded into the database
additianal help, press the "Help” buttan in the top menu bar. far searching and we continue to add ta this set as

time permits. The search looks far significant

View a list of studies with available electronic data

Off-site to search structure or
analogs (NLM ChemID Plus)

Develapmental J Yiew Study List |

: Developmental
Immunalogy Structure Search
Feproductive

Enter a CAS number ar Chemical

Name:| | __ Run Search ||




£\, National Toxicology Program | |
m _—.3/ Database Search Application M

Search History: Search Results = MTF Search Home Page = Search Results = MTP Studies on 1,11, 2-Tetrabromoethane

4
NTP Studies on 1,1,1,2-Tetrabromoethane

Table Instructions and Notes: ‘ 5 study categories

s Choose study type to views data for 1,1,1,2-Tetrabromoethane

s Mot all anents have heen studied in every study type. [fthere are no electronically availab A an 1,1,1,2-Tetrabromoethane, you may contact
the MTF Central Files (cdmig@niehs.nih.goyv) to request available data from completed 5 5 ar the status for ongaing studies

Stam_:lard Tnm!:ulugy_& Reproductive Studies Developmental Studies Immunology Studies Genetic Toxicity Studies
Carcinogenesis Studies

Description of standard MNo REPI’GdUCti"u’E MNo DEVE|GPI’I‘IEI‘ItE| MNo Immunﬂlugy Description of standard
protocols Studies Available Studies Available Studies Available protocols
Study C91016 for this Chemical for this Chemical for this Chemical In Vitro Study Data

Status: Rpt Complete
Length: 3-Week o Salmonella
Route: Gavage

Rats: FISCHER 344

Mo data available View study results:

anline. - S Sy
e Genetic toxicity studies:

Salmonella




@ National Toxicology Program
== Dotabase Search Application I MR Al

Search History: Search Results = MTP Search Home Page = Search Results = MNTP Studies an 1,1,1,2-Tetrabromoethane = Salmanella 5

Salmonella Study Overview

Current Search Criteria

Chermical Mame: 1.1,1,2-Tetrabromoethane
CAS Mumber: 630-1610
Study Type: Salmonella

Table Instructions and Notes:
Click on the study number to view a summary of the results.

Standard NTP Protocol Study Summary Call |

ABTT11 Weak Positive 1993

View study details




e
Chermical Mame: 1,1,1.2-Tetrabromoethane .
CAS Mumber: 630-16 0

study Type: Salmonella

Study D ABTT11
Summary Table StUdy Summary Call ’
ABTT11 Weak Positive 1993
Table Instructions and Notes: No “Endpoint j
Click “iew Detailed Data' to proceed to the study data. summary Calls

View Detailed Data TATOO Yes Hamster 10% HLI
TAT00 Yes Fat 10% ELI
TAT00 Yes Hamster 0% HLI
TAT00 Yes Fat 0% RLI

View detailed data | TATO0 e - :
TATS35 Yes Hamster 10% HLI
TA1535 Yes Fat 10% RLI

TAT535 Yes Hamster 30% HLI

u}




Strain: TA1538

30% RLI 30% HLI

Dose (Negative) (Negative)

UgiFlate Std. Erraor Std. Errar

Vehicle (

+ Cannot download entire list of NTP
— chemicals and test summary data
Individual
+« Cannot structure or substructure-search
database
+ Cannot download subsets of data:

Positive (

+ list of TA98 pos data
= + list of all thyroid tumor carcinogens

Strain: TASY

Dose (Ne

v + Cannot ask relational questions of data:
Vehicle Control ! + what chemicals are TA100 neg + TA98 pos?

j'f"f' + list all chemicals with positive rat liver tumor
R > findings in cancer bioassay that are also non-

400 .
o mutagenic

ada i 0 T

Positive Control 3 218 376 14.40 1621




NTP Database Site Map

& Pl

NTP Studies on ...

Standard Toxicology &
Carcinogenesis Studies

Reproductive Studies

iew Ahstract and
Search Data

Wiew Study Abstract

otudy Abstract for ...

Proceed to Study Data
Search Options

Short-Term Bioassay Study
search and Download Options

search Filter Options

N

(E

Developmental Studies

Page 3

Immunology Studies

Genetic Toxicity Studies
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_ Relational




Chemical structures

/Structural analogs Structure-

* searching
A

v
Biological
profiling

Y

Summary toxicity
measures

Biology

Yang et al (2006) Landscape of
current toxicity databases and
database standards. Curr Opinion
Drug Discov Develop 9(1),124-133.

Yang et al (2006) The art of data
mining the minefields of toxicity
databases to link chemistry to biology.
Curr Comput-Aided Drug Design, 2(2),
135-150.




ToxML Public Data Model Schemas

LIST Consortium

Toxicity Content Model

Test Substance

Namesl|D

SubstanceType

1 Descriptors n

1 Properties

Study Type

In Vivo

SenoTox

A In Vitro

Test System

1 Animal Info

Feed Info

Test Procedure

Duration

Frequency

- Route Exposure

Test Results

FDA CDER/CFSAN ToxML

Dosage

D

Chronic toxicity
Genetic toxicity
Skin sensitization

Developmental toxicity

L

Endpoint

TDLo
TD50
LOAEL
MTD....

Database Collaborations

Standard data forms
Controlled vocabulary

Hierarchical field
structure

Toxicity domain expert
iInvolvement

XML format

Top-level chemical
Indexing

@ leaddcope




Part Il1.
The DSSTox Project




Chemic aI{IStr
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Chemical structure-annotation
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DSSTox Public Website: http://www.epa.gov/ncct/dsstox/

About DSSTox
Work in Progress
Frequent Questions
Structure Data Files

Central Field Definition
Table

Apps, Tools & More
DSSTox Community
Site Map

Glossary of Terms

Help

Distributed Structure-Searchable Toxicity (DSSTox) Public

Database Network

Recert 4

ERL Ha
Databas

DS
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Data
Toxic
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stand

tore=
|
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pages

DSSTox Chemical Information Quality Review Procedures

U.S. Environmental Protection Agency

JSearching DSSTox SDF Files in PubChem

L |

L |
L |

L |

L |
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SDF Download Page:

-:.:.:JII
PAFHM: EPA Fathead Minnow Acute Toxicity
Database File

R

* New to Version 3b Databasze File, updated 104pr2006

¥ Revised DSSTox Standard Chemical Fields (August 2008), see Mare an DSSTox Standard Chemical Fields
¥ lpdated IUPAC names and InChl codes (v. 1.0, see Mare an InChl

¥ Major chemical data quality review, see DSSTox Chemical Information Guality Review Procedures

¥ Revized tox-related field names

Far details, see ersion 3 Update notes helaw.
For notes on past version updates, see EPAFHM LogFile

(hick & Easy File Downloads: FTE Download Instructions

@ Description
@ Source Website

@ Source Contact

@ Main Citation [Download)

@ Guidance for Use

@ SDF Fields

@ S0F Content Summary

@ SDF Download Table [Downlcad
@ Acknowledgements

@ D55Tox Citation

# Disclaimer

Description: The EPA Fathead Minnow Acute Taxicity database was generated by the U3 EPA Mid-Continental Ecaology
Division (MED) for the purpose of developing an expert system to predict acute toxicity from chemical structure based on mode of
ction considerations. Hence, an impartant and unusual characteristic of this toxicity database is that the 617 tested industrial

roanic chemicals were expressly chosen to serve as a useful training set for development of predictive quantitative



DSSTox Standard Chemical Fields:

STRUCTURE * * STRUCTURE_Shown * DSSTox_SID

J ' DSSTox_ID_FileName

- tested chemical,

= general form of chemical,
-active ingredient of formulation.
-representative 1Isomer in mixture,

TestSubstance_ChemicalName

-representative component in mixture, TestSubstance CASRN
- f polymer B
DSSTox_CID ok .-
 Simplfied to parent TestSubstance Description
STRUCTURE_Formula . .
- - single chemical compaund
- macromaolecule
STRUCTURE_MolecularWeight - defined mixture or formulation
- undefined mixture
. - unspecified or multiple forms
STRUCTURE_ChemicalType _ = -
= defined organic 1 )
- inerganic ChemicalNote
ETHI.IGTUFIE__TEEtEd Form_ - organometallic
nedOrganic -nature & CAS of mixture components,
\- -tautomers, stereachemistry,
STRUCTURE_Chemical - parent -efror in source info |
HHmE_IUFAC - salt Na. Cl. eke -replicate 20, CAS, parent info
= complex HCI, H20, r
STRUCTURE SMILES mesylate, etc | ChemicalReplicateCount
TestSubstance_ChemicalName_Other
STRUCTURE_Parent_SMILES P——— :
TestSubstance_CASRN_Other

STRUCTURE_InChl




8804 total records DSSTox Master
DSSTox Structure-Index File

Master via

Published CPDBAS  [v3h_1451 Carcinogenic Potency Database
Databases | 2 [DBPCAN  |v3h_203 EPA Disinfection By-products Cancer Predictions

EPAFHM  |v3b_G617 EPA Fathead Minnow Acute toxicity
NHCTRER  |v3b_232 NCTR Estrogenic Activity

FDAMDD v2h 1217 FDA Drug Maximum Dain Dose
HPVCSI vla_ 3545 EPA High Production Volume SI

=
=
a
=]

e

Published

Structure-Index Files| 7 [NTPBSI  [v1a_2415 NTP Bioassay Sl
RISSI vla_544 EPA IRIS SI

HTPHTS  |vi1a_1408 NTP High Throughput Screening Sl

Databases 10 |IMMTOX  |[v1a &7 NTP Immunotoxicity Testing Battery
in development | 11 [EcopEm  [v1a_393 DEMETRA Pesticides Ecotoxicity

12 NTPGTZ  |v1a_1931 NTP Genetic Toxicity - Zeiger
13 RAR  |via_202 NCTR Androgenic Activity.
Unpublished | 14 |[cEBSSI  [via_20 NIEHS/NTP CEBS SI
Structure-Index Files |T ICCVAM  |v1a_a7 ICCVAM Endocrine Disruption Set Sl
i [EPAPTC  |vla G826 EPA Pesticide ToxCast Candidates SI

1T |[EPADHT  |v1a_&2 EPA Developmental Neurotox Sl
13 [EPAPAl |13 873 EPA Pesticide Active Ingredients Sl
EPADWC 15 _B6 EPA Drinking Water Contaminants Sl
frdrel  puile e EPA Pesticide Other Ingredients Sl

= | & || | o || e
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Tt -
- |

wssi
-
s
poeror
oo
e
fes
=
pare
L
LI
e




Chemical Names
CAS Registry Nos.
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DSSTox Master Structure-Index File:

Purpose:

to consolidate, manage, and ensure quality and uniformity of the chemical and
substance information spanning all DSSTox Databases and Structure-Index files

L DSSTox Standard Chemical i DS S Tox NAMEID File incidence Coltrmns L DSSTox Standard Chemical
Fielids {DSSTox DY) Fiekils
rrucTURE PSSToX [DSSTox | CPDBAS | DBPCAN [EPAFHM Total_File |STRUCTURE ;Egﬂ:ff— -

CID SID | _w3b_ 1481 | _w3b_21% | w3b_617 |*° | Incidence |[_Formula . )
- - Weight
Structure 1 1 1 1 blank blank 1 CT1HImM3 183.2122
Structure 2 2 2 2 56 T C2HG 44 0526
Structure BEZ E14 1085 1085 J45 3 C24HI 204 ag4 5085
tructure 1625 1513 1513 a2 291 B CAHED 210587




Total # Chemical RKecords
DSSToxMaster_via

6000
3452 records occur in only 1 file (singlets)

1258 records occur in 2 files (duplicates)

978 records occur in 3 files 1 F?Gﬂrd jﬁﬂﬂurﬁ
in 14 files:
Atrazine [121%-24-9]

# Master File Incidences (20 total files)




DSSTox Database Design:

Toxicology Chemistry

Toxicologists Toxicological _
Biologists Chemical SAR Modeling

Risk Assessors Structures &/ Machine Learning

Domain Expertise Properties \ Comp. Chemistry
3D QSAR

Context Utility for SAR

Relevance




IMMTOX:
Immunotoxicity Test
Battery

+ 88 chemicals

+18 Immunotox measures

+ Summary calls
+ Usage categories

o7

oy

FUNDAMENTAL AND APPLIED TOXICOLOGY 10, 2—19 (1988)

METHODS EVALUATION

Development of a Testing Battery to Assess Chemical-Induced
Immunotoxicity: National Toxicology Program’s Guidelines
for Immunotoxicity Evaluation in Mice

MICHAEL I. LUSTER,* ALBERT E. MUNSON, T PETER T. THOMAS,}
MICHAEL P. HOLSAPPLE,T JAMES D. FENTERS,{ KIMBER L. WHITE, Jr., T
LLoYD D. LAUER,§ DorIR. GERMOLEC,* GARY J. ROSENTHAL,* AND JACK H. DEAN§
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FDAMDD: FDA's Center for Drug Evaluation & Research -
Maximum (Recommended) Daily Dose Database

MRDD values for 1217 pharmaceuticals in mg/kg-body weight (bw)/day extracted from

public literature sources (D. Benz, E. Matthews, N. Kruhlac, J. Contera)

N100 MRDD mmol

FDAMDD Data Distribution on N100 Scale
4358 TE&T
149 255 az3

1

High
Pl
(108)
103 205 307 4089 511 613 TS5 87 99 1021 1123

Frequency

N100 Scale:
High {100-50)
Hightod (50-45)
hod [(45-30)
Lowhdod {530-25)
Low {25-0)

MCASE (approx):
High {100-37.8)
hod (37 .8-29.3)
Low (29.3-0)




CPDBAS v3b 1481

STRUCTURE
DSSTox_CID
DSSTox_SID SAL_CPDB

DSSTox_ID_FileName TD50_Rat_mg/kg/day
STRUCTURE_Formula  1D°0_Rat_mmol/kg/day
STRUCTURE_Molecularwe 1a/9etSites_Rat Male, Fe Sex
STRUCTURE_ChemicalTyp 1D°0_Mouse_mg/kg/da

STRUCTURE_TestedForm 1 D20_Mouse_mmol/kg/day |
_DefinedOrganic TargetSites_Mouse_Male, Female, Both !

STRUCTURE_Shown TD50 Hamster _mg/kg/day

TestSubstance_ChemicalNa | P°0_Hamster_mmol/kg/day
TestSubstance CASRN TargetSites_Hamster_Male, Female, Botl

TestSubstance_Description 1 P°0_D0g_mg/kg/day
ChemicalNote TargetSites_Dog

STRUCTURE_ChemicalNan 1 D°0_Rhesus_mg/kg/day
IUPAC TargetSites Rhesus

STRUCTURE_SMILES TD50_Cynomolgus_mg/kg/day

STRUCTURE_Parent SMIL | &getSites_Cynomolgus
STRUCTURE_InChl ActivityCategory_SingleCellCall

StudyType Acti_v_ityCategory_Mu ItiCellCall
Endpoint TOXICItyNOte.

Species NTP_TechnlcaIReport

Website  URL

multispecies

adr = adrenal gland;

bon = bone;

cli = clitoral gland;

eso = esophagus;

ezy = ear/Zymbal’s gland;
gal = gall bladder;

hag = harderian gland;
hmo = hematopoietic system;
kid = kidney;

lgi = large intestine;

liv = liver;

lun = lung;

meo = mesovarium;

mgl = mammary gland;
mix = mixture;

myc = myocardium;

nas = nasal cavity

nrv = nervous system,;
orc = oral cavity

ova = ovary;

pan = pancreas;

per = peritoneal cavity;
pit = pituitary gland,;

pre = preputial gland,;

pro = prostate;

ski = skin;

smi = small intestine;

spl = spleen;

sto = stomach;

aneqys tissue;

multisite
multisex

vSc = vascular system.



Chemical-Biological Profiling of CPDBAS Activities

Leadscope - DSSTox-CPDB
File Edit View Tools Help

EEX

=-alcohol

~alcohol, alkyl-
alcohol, pralkyl-

~alcohol, t-alkyl-
;—----aIthDIJ alkyl, acyc-

#alcohal, benzyl-
+alcohol, cyclohesxyl-
~alcohal, cvclopentyl-
alcohal, cyclopropyl-
alcohol, phenyl-

15

-1.009

-1.009 -0.2656
-2.035
-2.375 -1.17
-2.198 -2.013
-1.225 -1.745
-1.851
-2.105 -1.907
ST - 140
-0.1435 -0.6012
-0.8754 -0.9676
-2.028 -1.848
2,227 -1.635
-0.6876 -0.6513
-0.07485 -0.5368

= 2 F = i o, o8 e
Compounds  Studies  Subproject  Subproject Cluster Compounds  RPSA  Create Scaffolds = R-Group Analysis
Compounds: 1425
Chemical Features | Structure Grid | Molecular Spreadsheet .
- Frequency Total . . Ingle-
Chemical Classes Sex Ita,rr: Site tca Species Cell Call
[ | 5 o e SR o i
F-OEMZens, [-F-, 3-S5y - 21 3 B e e = L.so4o I
I-benzene, 1-R-,3-sulfonyloxy- 1 1 1.454 1.535 2.007 0.9359

. H-benzene, 1-R-,3-frifluoromethyl- = 3 0.0458 0.1345 -0.8636 1.622

i#-1,4-subst _ 376 0.3577 -0.4659 -0.4002 0.7451

+-sUbstituents ] 531 0.3261 -2.412 -1.069 -0.5074
. E-substitution patterns I 646 -0.04875 -2.341 -1.353 -1.15
#-Carbocycles | 3z -1.732 -1.493 -1.155 -1.283
#-Carbobrydrates jiI=——= 27 -0.1467 -0.851 1.15 -0.738
#-Elaments = 79 -1.501 -0.8681 -0.3424
=-Functional groups ] 1353 2782 1.042
- Eeacid anhydride . ’ -0.9727 -0.9214 -0.7045

arid halide High % Actives -0.6876

Leadscope Profile — Courtesy of Chihae Yang




Toxicity Experimental Data - Summary Data:

Toxicity Content Model ~ ToxML

Intermediate
..
Il foxicily
classifications

for SAR
of
ositve + Activity categories
Clow ecerce |
No evidence + Potency categories

oo

DSSTox + Mode of action categories

Standard
Chemical
Fields

+ Summary calls
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Toxicity
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Chemical Errors in Toxicity Information:

+ Name Is misspelled

+ CAS is invalid or retired

+« CAS and name do not agree

+« Name and structure do not agree

+« Name Is insufficient for structure assignment

+ |nsufficient description of substance




Carcinogenic Potency Database:
Hamster Carcinogenicity Results

From CPDB Hamster Table:
N-Nitroso-oxopropylchloroethylurea NOCAS

3-(2-chloroethyl)-1-nitroso-1-(2-oxopropyl)urea N-{[(2-chloroethyl)(nitroso)amino]carbonyl}propanamide

O

o

1-(2-chloroethyl)-1-nitroso-3-(2-oxopropyl)urea
N-{[(2-chloroethyl)amino]carbonyl}-N-nitrosopropanamide

CPDB Hamster Rat Cancer |
Carcinogenicity Study paper, NMR, IR
Data Reference (Materials) structure confirmation

Chemical synthesis




Carcinogenic Potency Database:
Hamster Carcinogenicity Results

From CPDB Hamster Table:
N-Nitroso-oxopropylchloroethylurea NOCAS

I i I
cl CH
cl CH ~ O JK/ 3

\/\NH N/\(( 3 'T' NH
| _N

N ] o~
=
0

3-(2-chloroethyl)-1-nitroso-1-(2-oxopropyljurea N-{[(2-chloroethyl)(nitroso)amino]carbonyl}propanamide

O

0 0
CI\/\NHJKNJK/CFG CI\/\T)LNHWC%
|

N
~o

1-(2-chloroethyl)-1-nitroso-3-(2-oxopropyl)urea
N-{[(2-chloroethyl)amino]carbonyl}-N-nitrosopropanamide

Chemical
synthesis paper, Determined to be same chemical as:

NMR. IR m—) IUPAC- O7ASIL____ A 1-(2-Oxopropyl)nitroso-3-(2-chloroethyl)urea
’ Name CAS [110559-85-8]

Struc?ture : Already listed in CPDB Rat and Mouse Table
confirmation




Perfluoroalkylacids (PFAAS):

+ Man-made, lipophilic, stable, biopersistant

+« Widespread industrial use as surfactants (stain and oil-
resistant coatings, microwave popcorn bags, emulsifier, etc)

+ Widespread exposure environmental contamination

+ PFOA (perflurooctanoic acid ammonium salt) and PFOS
(perfluorooctane sulfonic acid) of greatest concern to
EPA

+ PFOA and PFOS have undergone extensive toxicity
testing

+ Hepatotoxic
+ Developmental toxicants

* |mmunotoxic




About + Contact = Search

National Library of Medicine
Specialized Information Services I

Ch&mleIUS the * Tox. & Env. Health P TOXNET P Return to Results Page
Full Record

Ammonium perfluorooctanoate
RN: 3825-26-1

iy - PFOA

Names and  Synonyms
Synonyms L Ammonium pentadecafluorooctanoate
,i_lhmmunium perfluorocaprilate
[i] Ammmonium perfluorocaprylate
[il Ammenium perflucrooctancate . . .
LT SR + Major synthetic pathway is
il FC-143 ! .
li] Fluorad FC 143 telemerization
:i_1 MSC 35120
[i] Pentadecafluoro-1-octanoic acid, ammonium salt

[i] Perfluoroammonium octanoate -~ Y|e|dS 98% pure Iinear form

[f] Perfluorooctancic acid, ammaonium salt

1/ Ammonium péntadecafluorcoctanoats + Verified by primary manufacturer
[i] Octanoic acid, pentadecafluoro-, ammonium salt (DU pont) and N M R

Superlist Mame
[i] Ammonium perflucrooctanoate

Registry CAS Registry Number
Numbers [1]3825-26-1

Other Registry Number
[i]77751-76-9
[i]95328-99-T




Mational Library of Medicine
Specialized Information Services

ChemIDplus L|1:EI * Tox. & Env. Health [ TOXNET P Return to Results Page
Full Record

Potassium perfluorooctanesulfonate
RN: 2795-39-3

Mames and Synonyms

Synonyms il1,1,22,3344,55,6,677.8 8 8Heptadecafluoro-1-
octanesulfonic acid, potassium salt
l] 1-Octanesulfonic acid, heptadecafluoro-, potassium salt
[1] Al3-50950
[i] EINECS 220-527-1 . . .
iJFC 95 + Major synthetic pathway is
[i] Floral FC 95 . . .
] Fluorad FC 95 - | electrochemical fluorination
_l] Heptadecafluorooctanesulfonic acid, potassium salt
LI NSC 18405

[i] Perfluorooctanesulfonic acid, potassium saft -~ Y|e|dS approx 60_80% |inear form’

.L] Potassium PFOS ) i LN i
Iz et uons with significant non-linear
Systematic Name contamination

i| 1-Octanesulfonic acid, 1,1,2,2,3,3,.4.4,5,5.6,6,7,7,8,8,8-
heptadecafluoro-, potassium salt

il Potassium heptadeeafluorooctane-1-sulphonate -~ Ver|f|ed by pl’lmal’y manufacturer
(3M) and NMR

Registry Numbers  CAS Registry Number
[il2795-39-3

Other Registry Number
[i]117925-64-1
[i]59112-13-9
[i]62010-27-9
[ilgod45a-54-4




©www.si gma-aldrich.com

| |Pru:-duc1 Marme or No. :'

77282 Heptadecafluorooctanesulfonic acid potassium salt
Fluka  purum, =98.0% (T) P F O S

0 Syncnym Perflucrocctanesulfonic acid potassium salt
Potassium heptadecafluoro-1-octanesulionate

C F3(CF2 3'5[: Fz_ ﬁ — OK motecular Formula CFRiCF, ), 30K
] Molecular Weight 538.22

CAS Number 2795383

Beilstein Registry 3864570 + Fluka is secondary chemical

Number . .
EG/EC Number 2205287 distributor

MDL number MFCDO00GE407

+ Listed as 98.0% pure (T)

Expand/Collapse All

Price and Availability . . . .
Produst Vour Price + (T) indicates titration method

Murmbssr s Available to Ship Ciuantity Actions

77282-106 6270 cemzo07 detaile. [ which confirms only empirical
TTZE2-60G 238.00 oRf22i2007 details.. [T f OrmU| a

Properties

grade purum + Listed as linear form by both

assay =08.0% (T)

mp 277280 °C(it.) structure and CASRN

Safety
Hazard Codes Xn

Risk Statements 22-36/37728
Safety Statements 28

WGHK Germany 3

Related Categories




Address [ ) bitp: . nicbi. k. gov/entrez/query.fog

<> NCBI

Al Cratabases

National |
Library g
of Medicine &

Pu b@hem BioAssay

PubMad Mucleotide Protein Genome PRAC PubCham Books

About Entrer
Entreaz Helg

5 upplied by
deposiors

FubChem
Co aund
Unique structures with

compulad propartias

Bioactity ¥
results supphied by
deposiors

FubChem
Structure Search

PubChem FTP

sear,:htpubljhem BioAssay j for Idsstu:

ﬂl Clear | Save Search

Lirnits Previewindex History B
Display | Summary PubChem Substance Search:
AlLS % “dsstox” [sourcename]

Items 1-50of 5 Chne page

EFA Fathead Minnow Acute Toxoity database (EFAFHM)
Sowrce: EPA DESTox
14 Beadouts, 617 substances tested

LINKS

I 2: AID: 353
FDA Masarum Eecommended Daly Doge (FDAWDTY
Source: EPA DS5Tox
10 Beadouts, 1216 substances tested

™ 3: ATD: 355
W ater Disinfection By-Products with Pre

Source: EPA DESTox
4 Eeadouts, 209 substances tested

- DSSTox databases

- Link to DSSTox website, docs

- Structure-searchable

- Links to ChemlID Plus, PubMed
- Similar compounds

- Other bioassay data

NCEL | NLM | NIH

4 AID: 354
MCTE. Estrogen Eeceptor Binding Darak
Source: EPA DS5Tox
13 Beadouts, 232 substances tested

™ 5: AT 352
Carcmogenic Potency Database (CFDE S
Source: EPA DESTox
27 Eeadouts, 1481 substances tested

Display | Summary x4



Chemical Structure Searching of Biological Information
on the Internet

ChemicaifActivity
Datasels

ChemBIn-::k NCGC Roadmap

» UPCMLD Molecular Libraries
V Initiative
ZINC g

2D, 3D Structures

Super structure/ = % ) Full SD fife
data-aggregators 5 downloads

Structure-data
refational searching

.

Structure-Browser % Toxicoyenomics
\, CERS
& \ GEO
Aggregated Structure Lists _ - ArrayExpress
(5D flles) o v _;' ToxML

Structure annotation Tox. i‘?iﬂf Data Models:
ChronicCaneer

(ol file, connectivity tables) WY ‘, CeneTox
& I Developmental

. hllyf Reproductive
Chemical-content II reminotex
|

|
|
"\
annotators il Newrate:
Skin Sensibization

7

Richard A.M., Gold, L.S., Nicklaus, M.C. (2006) Chemical structure indexing of toxicity data on the
internet: Moving towards a flat world. Curr. Opinion Drug Disc. Develop., 9(3): 314-325.

Raw textidata




Public Genomic Databases

{:l .
s NCBI E AKX XX XK OO

Pubhded Entrez =)

Search I Entrez *I fnrl_

¥ S OWS e Siructure

1 \
L
C - =

uropean Bioinformatics Institute 2

Entrez is the inte i st Login » ArrayExpress (717 Experiments with 21083 Hybs, 468 Arrays )

Slte ap - NCEI for the ma- .
lide to MCBI 8 __ QuerjforExperiments |

resgurces medquences, Prote
others, Clcle on £ Give an experiment accession number I for example E-MANP-2,

mtegration. or fill out sorne of the following fields to get 3 list of matching experiments:

E ntraz H = | [::l Species Author Array accession number
Help docu | « any species » = | |
Experiment type Laboratory Array design name
| « any type » [~ | |
Experimental Factors Publication Array provider
I«anyfactor» j |«don'tspecify» j |
.l Description contains the word

deRe Hoks Genome
Yt « Chemical Inventory

tosoanced i +« Chemical indexing
Eiiﬂtl:::;'ILEr-'I{H:!E :I.;r'-lld . Fhic Joumals

E-Litilities
. Congned
30 [.3”"5 Damains

+ Linkages

MCEl Handbook

. IS R 1 P P R A f el |



Address | @& http: i, ebi ac.ukjarrayexpressiquery/entry

v gJco Lk e~
Y! v j Search Web |- ~Bookmarks 0 My Yahoo! + ¥PYahoo! = @ Finance = CdMal = ZMews = 3
Google - (9192338885 v fhoearchweb + g3 01 blocked R options 4[] 9192339885

Bl EB' www.ebi.ac.uk/arrayexpress/query/entry &

?'i * European Bioinformatics Institute }An’u[_,lExprE!!

826 Experiments with

for exarnple E-MANP-2,

neriments:

Purthor Array accession number

+ How many Unique aboratory Query fi_elds:
chemicals are involved? Accession number

. Publication .EpeCI_eS ft

«don'tspe. Chemical *cXxperiment type
: *Description contains the
| name, ———
*‘_‘ (?an one retrlev_e a SR «Author
listing of all chemicals? «Laboratory
*Publication

_ ) Query for Arrays «Array accession number
+ How Is chemical

for example A-TIGR-32, .Array deS|gn name
exposure mdexed’P -Array provider

TS

Arrav desion name

32:] Done

Arrav nrovider

a Internet

23633 Hybs, 543 Arrays

word



Chemical Owedap betwaen GED asd OF BS

Chamical fredsp Brkwenn 1 3 Bleps hlgegathyl)-1- 155938
Astayk spiens amedl GE O kel
TP — wxw: | Owverlap between Genomic Repository Chemical Space Adnamycin, hytos honde Hdsd
[T -T2 . Ayl sdechel 107-18-5
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Hydragin gaan TTIn-E-1 ri':_:::::-“.: T Car b THF Bchkan e BEI35
Tasaphihishe scwd TPA | 800290 F————— T T —— Bl 22
Fampropimemph Fae030 ol ! Eeankole IATS
ik L r :.:,;::'”H = 1 I::_.;.Il—.'__ Foarwa i il 453355
e — et 4 e v— Toms Fiuconazole BN T
M o S007-F ! Barh msagen | mas Flured f1din T L |
Pachiane JAEH -4 P s iy Lierog : E2-T59 Cearmrilibrg 3l 2013300
ST e i | Samars
ca-DitBibsi il plalnioss | 15863-27-1 ] Lovi N TEA T
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Part IV.

Expanded view of

“Chemical analogs”




Predictive Toxicology

SAR Predictions
based solely on
chemical
structures &
properties

Toxicity
predictions
based on HTS
or gene
expression
profiles,

eg Gene-Logic




Chemical “Probes” of biological systems:

“We find that the connection between structure
and biological response is not symmetric, with
biological response better at predicting
chemical structure than vice versa.”

D. Covell and coworkers
NCI Developmental Therapeutics Program
J Chem Inf Model (2006) 46:430-437




Biological spectra analysis:

Linking biological activity

profiles to molecular structure PNAS January 11, 2005 vol. 102 no. 2 261-266
Anton F. Fliri*, William T. Loging, Peter F. Thadeio, and Robert &, Volkmann*t CHEMISTRY PHARMACOLOGY

Pflzer Global Ressarch and Developmernt, Groton, CT 05340

Communlcated by Larmy E. Owverman, Uniersity of Callfornia, Irvine, A, Ocober 25, 2004 {recetved for review September 4, 2004)

Establishing guantitathye relatlonships betwean molecular struc-
ture and broad Bologlcal effects has been a lengstanding <hal-
lenge In sclenca. Currently. no method exists for forecasting broad
blologleal activity profliles of medicdnal agents even within narmow
boundarles of structurally simillar maolecules. starting from the
pramise that blologlcal activity results from the capacty of small
organlc molecules tomodulate the acthity of the protecme, we set
out to Investigates whather dascriptor sets could be developed for
measuring and guantifylng this molecular proparty. Wsing a 1,567-
compound database, we show that percent Inhibitlon valuss,
detarmined at single high drug concentration In a battery of in
vitra assays representing a cross sectlon of the proteome, provide
precise molecular property descriptors that ldentify the structure
of molecules, “When broad blologlcal acthity of moleculas Is rep-
resented In spectra form, organlc molecules can be sorted by
quantifylng differences between blological spactra. Unlike tradl-
ticnal structure—acthaty relationshilp methods, sorting of mols-
cules by using ospectra comparlsens dos notraguire knowledge
of a molecule’s putathe drug targats. To llustrate this finding, wa
selactad as starting polnt the blological activity spectra of cotrim-
azole and tioconazole because thelr putative target, lanosterol
demathylase (CYPS1), was not Included In the bloassay array.
Spactra similarity obtained through profile similartty measura-
ments and hlerarchical dustering provided an unblased means for
establishing quantitative relatlonships betwesn chemical struc-
tures and blologlcal activity spectra. This methodalogy, which we
have termed blologlcal spectra analysls, provides the capabllity not
only of sorting molacules on the basls of blospactra similarity but
also of pradicting simultaneous Interactions of new maolecules with
multlple proteins.

blospectra | proteome | structure-functlon relatlonshi s

differences in bhiological environments (8). Considering the
complexity of this requirement. computational solutions that
precisely link molecular structure o broad biological response
are currently not possible (9, 10). We report here an approach
o structure—function sdics that is based on measurements of
the capacity of molecules o interact with the proteome (11).

Translation of Chemical Property Information into Bielogical
Activity Spectra

A 1576 compounds
X 92 assays
rfl E himarchecal cluserod
-'\.l:u._: Progeing Sorted by Ligand Hinding |'I:-.|1i|| Simibrity
8 | - - e
Cloirimazole  w ‘ _n_*-\.- -l r | | | | ‘

ST ﬂl‘ll L . FTITETaT "-'“-“-"

T .,hf‘,l, WABl Azole cluster by
| | blospectra S|m|Iar|ty

i l';'h'l o

il Illl

II |
L] * E - S 'h : y CI's
—— 1 | m t ol NG'
Approximate “proteomlc” signature Sl




NN eIoN 2{eF:TelagF=ToM nihroadmap.nih.gov
Small Molecules High- N N

Throughput Screening Initiative G C

MIH CHEMICAL GEMNOMICS CENTER

7 dose
dilutions

bioactivity & « Sample “tOXiCity”

cell-based chemical space:
assays

+ NTP. chemicals

+ EPA pesticides
+ Reference dataset of - DSST
toxicity-related chemicals with - _
structures & bioactivity profiles ~ * NCl/ChemNavigator
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IH Molecular Roadmap (DPI) Small Molecules Repository: 65225 chemicals

More Soluble

il -‘ -.I

Slide courtesy of Tudor Opr-ea ":'f}; -“u
NM NIEHS Center and NM MLSC _ ’G"'E'J‘, MW
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SSTox (defined organic parent - vla Master): 5499 chemicals

More Soluble

Slide courtesy of Tudor Oprea R,
NM NIEHS Center and NM MLSC
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l NIH Molecular Roadmap (DPI) Small Molecules Repository: 65225 chemicals

DSSTox (defined organic parent - vla Master): 5499 chemicals
A : Logéw

More Soluble

Slide courtesy of Tudor Oprea o .' ?’720; "‘“.m
NM NIEHS Center and NM MLSC -




NTP High-Throughput Testing Program In

Collaboration with NCGC
20 HTS bioassays

_ 15 dose dilutions
DSSTox SDF Files \ IC50s

NTPBSI NTPHTS
2415 1408 II‘ PubClhem
Search Substance:
“dsstox [sourcename]
AND ntphts”




NTPHTS NCGC Assay Results (1408)

+ CellTiter-Glo luminescent assay for cell viability
+ 4 human cell lines representing common tissue toxicities:

Liver: HepG2 (human hepatocellular carcinoma)
Blood: Jurkat (Clone E6-1, human T cell leukemia)
Kidney: HEK293 (human embryonic kidney cells)
Nerve: SK-N-SH (human neuroblastoma)

+ 2 human primary cell lines:

Human lung fibroblasts: MRC-5
Human foreskin fibroblasts: BJ

+ Compound profile in HepG2 cells

Normalized data

Time Course for
Tamoxifen L
in HepG2 Cells &

Tamoxifen log M

Courtesy of
Chris Austin, NCGC




Mational

- : :
<> NCBI PubClhhem .=

| O

HOWE | SEARCH | &ME UrP ALiMed Enfy'

> — D=l (2T al Tl
ICLL LE]S]) K AL 1E1]

BicAssay Results =

.= T ” 1 ”
BioAssay ID (AID): =50 Source: “dsstox” AND “ntphts

Source: MG

Mame: Clucocerebrosidase
Tetal 48125 compounds found (48125 unique), 20 displayed:  Mewt page AC50, Hill Coefficient

PubChem
Structure Submitter Submisesion | Activity | Activity Qualified Tog Hill Curve |Data Compound
Activity Crate Direction |Qualifier ACS0 of  Coefficient B2 |Type Type

2D cin COutcome Sear ACED
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Compound Curve Fit Hill | Hill Hill Leg Curve Excluded Mumber Activity | Activity Activity | Activity Achivity | Activity  Activity
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OXICOLOGY

EPA ToxCast Program

COMPUTATIONAL

+ HTS screening of 300-400 pesticide actives in > 100 selected

bioassays; 1408 total compounds for NCGC screening
bioactivity
cell/tissue-based
high content assays (e.g. ¢ elegans)

+ ToxRefDB - High quality reference data for registered
pesticides

create relational database (tailor ToxML schema)

extract data from EPA Registered Pesticide DERs
+ DSSTox structure annotation, overlaps with toxicity
databases, chemical selection criteria
+ ACToR integrated data warehouse & analysis system to
support prediction modeling efforts




Assay Coverage —
Key Mechanisms / Toxicities

Cell cycle, apoptosis, DNA recombination and
repair

Transporters, channels, membrane receptors
Signal transduction pathways

Nuclear receptor mediated pathways
Oxidative Stress

Genotoxic and non-genotoxic carcinogenicity
Developmental and reproductive toxicity
Developmental neurotoxicity and immunotoxicity




Bioactivity Profiling of Pharmaceuticals vs
Environmental Chemicals

80

60

Activity Sum

20 1

Non-specific HTS Target
| SENEIE

EPA ToxCast Goal:

, Assess broad biological

: effect patterns and correlate

=mah WIth the patterns of known

Target

9L toxicants for forecasting

= potential for hazard

Log Conc (nM) Heat map profiles of activity in
different assays (columns) arranged

by compound (rows). Inactive
@ (green) to highly active (red).

Slide courtesy of Dr. Keith Houck, EPA National Center for Computational Toxicology



ACTOR

Aggregated Computational Toxicology Resource

ToxMiner

{

Chemical

Structure / Assay Data
ID

Courtesy of Dr. Richard Judson,

Application 2

¢
ACToR API

A-

ToxRefDB
Toxicology
Phenotype

Experiment

Genomics Microarray
Metadata

Genomics Genomics
Reference RT-PCR
Data Data

EPA National Center for Computational Toxicology




Example Correlation Map From PubChem (NIH)

- @
;,;0.. () @, @ 252 assays from diverse sources

® T @ @Emm 8
D @ T8 -
(é;s)ziﬂ‘r /’_; e EXH_ s S o 344 ) .

X Line represent strong correlation

from results of common chemicals

ToxCast will far exceed PubChem in
number of assays spanning a
common set of chemicals

@ Direct Molecular Interaction
O Molecular Pathway

© cellular Process

() Tissue/Organ Effect

@ Organism Endpoint




Predictive Power Increases as We Move Upstream

A ¢

e
ward

»
»

Liver cancer

A /‘\

More Mechanisms Coming In, Fewer States

. Direct Molecular Interaction
O Molecular Pathway
O Cellular Process

Courtesy of Dr. Richard Judson, EPA O Tissue/Organ Effect
National Center for Computational Toxicology @ Organism Endpoint




EPA ToxCast

ToxRefDB - Toxicity Reference Database:

Source: | EPA’s Office of Pesticide Programs (OPP)
Format: | Data Evaluation Record (DER) Targeted TOX|C0_|OglCa| Data
Collection

Chemical: | Conventional Pesticide Active Ingredients
(~800)

Purity: | Technical Grade (>90%)

Dosing: | Primarily Orally Administered s : -
(based on availability and use pattern of Data Collection Results

pesticide) > 4000 DER (2500 studies)

Study | Subchronic Toxicity (Rodents and Non- for over 400 pesticides
Type: | Rodents)

Prenatal Developmental Toxicity

Reproduction and Fertility Effects (2-generation)

Chronic Toxicity (rat, mouse, and dog) Toxicological Schema and Lexicon Development

» ToxML compatibility and interoperability

» Standardized fields and vocabulary

Developmental Neurotoxicity + Study Type (OPPTS/OECD Test Guidelines)
Data Usability (Data Quality) Code

Animal Info (Species, Strain, Sex Category)
Treatment Group Category (Adult, Offspring, etc.)
Endpoint Category (Systemic, Maternal, etc.)

Courtesy of Matt Martin, EPA National Center « Effect Descriptors (Type, Target, and Description
for Computational Toxicology Vocabulary)

Carcinogenicity (rat and mouse)

Immunotoxicity




EPA ToxCast Toxicity Reference Database

-
E= Toxicological Reference Database - Study Input Form

Data Entry Completeness Score : I 3 . = TOX REfD B
Partially Complete (Effect Data) il teirtbegd Input Form

OMPUTATIOMN
AL

Historic Study ldentifiers Study/Data Quality Test Material Information [ Search Chemical List ]
MRID# ao149552 Data Usability | Acceptable Guideline (pre-1995) o Chemical [Myclobutanil - m
Primary Study Year 1986 Study-Level Comments Purity (%) a0+ Lat/Batch [Lap 0298 Source '
Supplemental MRIDUHIstoric ID0s) Statistically significant clin chem results, but vwere not Test Material (Chemical) Comments C
MRID 00185247 (SRl Zed o
-l
Study Type Animal and Dose Information D
Study Type |[Combined chronic toxicityfcarcinogenicity s Species rat e Method/Route of Administration 3
Strain Sprague Dawley * | |Feed A —
(@]
=
- . . Animal and Dose Administration Comments (Including Mot In List)
Study Duration Start 0| |day | Additional Study Duration Information o7 4% for 531507 (weeks 16 on)
Finish 2| |year R
S e S S S S S S S S e S S S S S S S S S S S S S S S e S
Upload Form Info = = =
Ut Excel upload Treatment Group List ll';:Tw otrn:td-ad ~ Edit Uploaded _I
farm to acd Treatment Group Gender Dose Period =2/ e eatment Group i |
treatment groups. Category Category Type Dose Duration  Goup by Type m
Click "Bulk =H = Treatment Group m
Lpload™: Copy and | Adultt (P12 || b | |In|t|a -to-Termina | | 2.49||mg.ﬂcg.l’da',-' | |m0nth || a2 | ha Category
paste inte form AUt (P1 F Tnitial-to-Terminal 3.23| [maka/d 24| [marth |[ &0 Adut (P1) v 3
and upload groups. | ult (P17 || | | nitial-to-Termina | | ||mg glfday | |m0 || | v
| | Adult (P11 [[ ™ | [Initia-to-Terminal | [ 9.84] ngfgiday | |m0nth |[ 52 ] - Gender #igroup D
Excel Treatment
Group Form | Adult (P11 |[[F | [initia-to-Terminal | [ 12.86] ngfkgiday | |m0nth |[ B0 ] - il ) 20 =3
Dose Period Type —
' iEi. - = 1 -
Bulkc Upload | Adult (P11 [ m | [Initiak-to-Terminal ||| 39.21] ngfgiday | |m0nth |[52 ] Iljjthc.lc. e :_ e S G)
| Sdult (P1) |[F ] [initial-to-Terminal ||[ 52.34|[mgAgidey | [ 24][morth || 60 | T =hil - = g = | e —
| Adult (P11 [[ ™ | [Interim Sacrifice ||[  2.49][ngfkgiday | |m0nth [[15 ] E:Era?:;;tive - 2.45| [nghoiday - g
{ -
FTTRART AT | Adult (P11 |[F | [[Interim Sacrifice ||[  3.23|[ngfkgiday | |m0nth [[107] - Duration Units S
Click on "iews ar | Adult (P11 [[ ™ | [Interim Sacrifice ||[ 9.84][ngfkgiday | |m0nth [[15 ] - 12| [merith e (7} ]
Add Critical Effect
Data ,;;CTE'WE..?D | Adult (P13 |[ F ] [[Interim Sacrifice ||[ 12 86| [madkgiday | [ 17|[morth ][ 10| v Save  Delete  New
input effect dat . = 3 Show
f'zfani tfemmefﬂ | AUt (P13 [[ M | [Interim Sacrifice ||[ 39.21] [makgiey | [ 17][marth |[ 18 | - o
by ettect - = = = = s = ' Effect
grDUptY:Ee. - [ Delete Selected Treatrment Group ] [ Search Effect Wocabulary ] [ Toagle to Critical Effects Form ] . mnum Data

Study Desion Level Controls @E@E]E] Enter Hew Study Filenames 128857 _4300_00149532_1 _0008530 tif Toggle back to ToxRefDB Switchboard
| | [s2arch | ] Filename [ |
Record: E 1 E][E of 1 (Filtered)




ToxCast Toxicity Reference Database

Summary of 53 Chronic/Cancer Rat/Mouse Studies Entered into ToxRefDB

Total Effects Entered 1452
Unique Effects 317

Effect Type Endpoint Summary
Body Weight 166 Studies achieve LOAEL 40
Organ Weight 205 Endpoint Dose Range (mg/kg/day)
Clinical Chemistry 85 <=10
Hematology 116 >10 and <=100
Non-neoplastic Pathology 333 >100 and <=1000

Clinical Signs 66 >1000
Effect Target Effects at Dose Range (mg/kg/day)
Liver <=10 274
Kidney >10 and <=100 536
Testes >100 and <=1000 561
Thryoid Gland >1000 49

Courtesy of Matt Martin, EPA National Center for Computational Toxicology




Chemical Structures
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Chemical Structures
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