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Computational Predictive Toxicology:
SAR Perspective

Too many chemicals

Too little data




Computational Predictive Toxicology:
Bioinformatics Perspective

Too much data

Too few chemicals




Computational Predictive Toxicology:
Structure-Based Screening & Prediction

e Construct global SAR models tor toxicity
endpoints of concern

e Gather toxicity data on related chemicals and

analogues to generate hypotheses and build
local SAR models

* Predict potential toxicity and prioritize
chemicals with unknown toxicities tor testing




In reference to technologies applied to analyzing DNA,
RNA, proteins, metabolites in diverse biological systems:

“Poor data management and a lack of standards has caused
under-utilization of the data such that extracting fundamental
knowledge and applications ... requires extensive reformatting,
repackaging, manual integration, etc.”

J.D. Eckart and B.W.S. Sobral (2003) A life scientist’s gateway to

distributed data management and computing: the PathPort/ToolBus
framework, Omics, 7:79-88.




Limitations ot Public Toxicity Data Bases

tfor Use in SAR Modeling

e Scattered sources, non-standard data formats
e Chemical structures often not included

e Generally poor chemistry annotation

 CAS# and/or name indexing non-unique

e |limited access to full database content
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CO
About DSSTox Welcome to the Distributed =

Structure-Searchable Toxicity Hzcv\zo l

UL CEILEUERN (DSSTox) public database network.

Frequently Asked
Questions

DSSTox is an EPA-sponsored,
community-wide project whose
goals are to:

Databases

» Create and promote the use of SDF
Central Field standard format, chemical structure-
inclusive data files for storing public
chemical toxicity data.

Definitions Table

Apps, Tools & More

> Facilitate structure-searchability across toxicity > Involve the user community in the effort
databases and more complete access to data for to migrate more public toxicity data into the
use in toxicity prediction model development SDF standard format for sharing




Goals of DSSTox Project:

Provide open and tull access to public toxicity data

Include chemical structures and improve chemistry
annotation of toxicity databases

Promote standards for file formats, content and
documentation

Encourage broader SAR modeling participation,
varied & flexible solutions

Improve communication between tox, chemistry &
modeling communities
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‘DSSTox Databases

The following database list constitutes the most current DSSTox database
offerings. Each of the titles below is linked to its main informational page, the
DSSTox Source SDF Download Page, which includes:

»Description and summary information

»Source Contact(s) and Main Citation

» Guidance for Use

» File Download Notes

»Download table of data and documentation files
As new databases become available, they will be added to the listing below.

I CPDBRM, CPDBHA, CPDBDO, CPDBPR: Carcinogenic Potency Database
Summary Tables for rodent, hamster, and other species evaluated in chronic cancer
bioassays; reviewed literature and public data (last updated 150ct03)

Il DBPCAN Water Disinfection By-Products Database with Carcinogenicity
Estimates (last updated 12Sep03)

Il EPAFHM EPA Fathead Minnow Aquatic Toxicity Database (last updated 150ct03)

I NCTRER: FDA'’s National Center for Toxicological Research - Estrogen Receptor
Binding Database (last updated 7Nov03)




DSSTox Toxicity Database
Standards:

e SDF data file format

* File naming convention

e Chemical structure information fields

* Documentation requirements
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DSSTox File Naming Standard:

EPAFHM via 617 150ct03.sdt x|s

l
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NAMEID

\4

version 1:

revision aQ:

L

Number of Date of last
records modification

File type

major modifications or data additions

error corrections, minor additions




DSSTox Standard Chemical Fields:

Structure 2D chemical structure
StructureShown Description of displayed 2D structure

— tested form, simplified to parent, predicted form, active ingredient of formulation
Formula Empirical molecular formula
MolWeight Molecular weight in atomic units
CAS Chem Abstracts Service No. for StructureShown
SMILES Linear text notation for 2D StructureShown
DSSTox_ID Counter allows unique identification of record
DSSTox FileName Name of file included in each record
ChemName Chemical name from original data base
SubstanceType Broad substance classification

— defined organic, inorganic, organometallic, polymer, mixture or unknown
TestedForm Tested form of chemical

— parent, salt, complex, unknown or multiple forms
AddToParent Salt counterions or complexed moieties
ChemNote Additional qualifier info for chemical fields

— defined mixture characteristics, uncertainty in structure or CAS, stereochem, replicate, etc.
ChemCount Counter for structure or CAS duplications in database
ChemPurity Purity of tested chemical




| M |

DSSTox Standard Chemical Field Definition Table

fast updated {2 Mbvesder 03]

The following table is intended to serve as a detailed reference document for the definition and use of the 055Tox Standard Chemical Fields in 055Tox SOF data files. Additional notes and documents pertaining
to the use of these fields follow the abbreviated field definition table located on the bdore on 05 5Tox Standard Chemical Fields page of the main 0%5Tox website. Abbreviated versions of the following field
definitions are also included in each O55Tox S0F Field Definition File. In addition, 3 complete alphabetical listing of all fizlds contained within cument D55Tox SOF files, including both Standard Chemical Fizlds
and Hource- Specific Fields, are offered inthe D5%Tox Central Field Definition File.
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NCTRER vla 232 7Nov03: Source-specific tields
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dichloroethenyl substitution at bridge atom adding rigidity, mimicking 7a substitution on E2
and enhancing H-bonding.




DSSTox Database Documentation:

» Source Download Page

> Log File

> Field Detinition File
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L Contact Us | Print Version — Search: Eﬂ
OX O U rce a EP& tome » DSSTox Home » S0F Dewnlead Pace NGTRER: National Center for Toxicological Research

Estrogen Receptor Binding Database

Site Map

s o NCTRER: National Center for Toxicological Research Estrogen
D F D OW” OO P O g e : Recent Additions Receptor Binding Database

Frequently Asked Description:

Cuestions Legislation passed in 1996 mandated the EPA to develop and implement a screening strategy for assessing the risk associated with
DSSTox SDF Files endocrine disrupting chemicals (EDCs). Recommendations of the Endocrine Disruptor Screening and Testing Advisory Committee
(EDSTAC) centered on development of priority-setting approaches and Tier 1 screening methods, initially for agsessing estrogenic activity,
Central Field Index that wauld guide the more limited application of Tier 2 animal testing. Priority setting primarily refers to guantitative structure-activity

. relationship (ASAR) methods for assessing the potential estrogenic activity of chemicals for which test data are unavailable. Included on the
o © O 'I'O O Se I'I' e Apps, Toals & More list of Tier 1 screening methads is the in vitro estrogen receptor (ER) competitive-binding assay, which provides quantitative assessment of a
. DSSTox Community chemical's ability to bind to the ER. Researchers within FDA's National Center for Toxicological Research (MCTR) generated a database of
experimental ER binding results for the express purpose of developing improved QSAR models to predict ER binding affinities. The MCTR
Help ER database consists of 232 chemicals selected a prion based on structural characteristics and tested in a well validated and standardized
I witro, rat uterine cytosol ER competitive-binding assay [Blair et al. 2000; Branharm et al., 2002]). The database is a structurally diverse set
of natural, synthetic, and environmental estrogens covering most known estrogenic classes and spanning a wide range of biological activity.
It represents the largest published ER binding database of same-assay results generated in a single laboratory. Since chemical purities
were reported for the entire database, these are included in the DSSTox Standard Chermical Field (ChemPurity). Hong et al. (2001)
reported gualitative structure-activity relationship (SAR) characteristics of the MCTR ER database frorm a chemical class perspective, and
used this information to derive a set of hierarchical rules for identifying potential estrogens. We have incorporated a variety of SAR
observations from that publication into the DSSTox NCTRER database, supplementing the measured ER relative binding affinity for each

D ipti
. chemical (ER RBA) with a chemical class assignment within 6 major estrogenic classes and 20 subclasses (ChemClass ERB). In addition,
frarm that publication we include mean RBA values for activities within the B major estrogenic classes (Mean ChemClass RBA), indicator
O U rce e S I e values for 4 key structural features, K1 Phenolic Ring, K2 17beta OH, K3 7alpha or 11beta Steric Bulk, K4 Additional Ring, and log
(octanoliwater partition coefficient) values (LogP). Finally, we include a brief narrative SAR rationale pertaining to ER RBA patterns observed
by Fang et al. (2001) for each of the 20 subclasses and for additional miscellaneous compounds within the database (Rationale
Source Contact
The original NCTR ER database, from which the expanded DSSTox NCTRER was formed, is contained within a larger Endocrine Disruptor
Knowledge Base (EDKB) ag i @l database and this information was not considered important to the use of this database for SAR investigations, the neutralized parent, or
o » L ORACLE-backed relational “simplified to parent” form of these three chemicals is presented in the Structure field of NCTRER. For these three cases, we include basic
O I n I O I O n ruch of this extracted from information pertaining ta the tested citrate form in the AddToParent and ChemNote fields (i.2., CAS of the citrate form. This would be
Estrogenic endpoints includ analogous to a Defined Organic Parent (DOF) file created for other DESTox databases, except that we do not include here the
and Jn vivo assays for uteroy
Gui d O U
U I O n Ce r Se Source Website: For furth
information on EDCs, users
. .
File Download & View Notes

CAS_TestedForm and SMILES_TestedForm fields, and we include the two tested siloxanes, operationally classified within DSSTox as
L organometallic, within the main file. The NCTRER Field Definition File provided below containg essential documentation and should be

some 1200 citations, many

Main Citation: Publication

stamp, and to cite as primal

downloaded with, and accampany any use of the DSSTox NCTRER SOF files. The NCTRER Log File provides database summary
information (field, chemical counts, etc.) and a description of procedures and quality assurance checks used in SDF file creation. |n
addition, the Lag File will docurment any modifications i | into future i i updates of the DSSTox NCTRER SDF file. Ta
repott errors in any NCTRER documentation ar data file, click on File Error Report here or below.

File Download and View Notes: The DSETax Field Definition File is offered bath as an MS Word (MS Office 2000) document and as a
print-formatted PDF file. The DSSTox Log File is offered as a PDF. DSSTox SOF files larger than 1ME are offered for download in
compressed * zip form. For persons unable to effectively use SDF files o wishing to quickly survey the content of the SOF fles, we provide
two additional data files for each SDF: 1) a downloadable MS Excel (MS Ofice 2000] file containing the full SDF data contents in table form,
minus the chemical structure field [file created with CambridgeSoft ChemFinder plug-in to MS Excel 2000]; and 2) a viewable and
downloadable PDF containing a tiling table view of all the chemical structures contained in the database, annotated with CAS and truncated
ChemName field entries for the tested form af the chemical [file created with ACD ChemFalder ver, 5.0].

Fang, H.,WW. Tong, L.M|
Structure-activity relatio

. .
Documentation files SRR
SDF Structure-Data file Erbs i o
Guidance for Use: A user @
E | D Table fil R oo reporod E
Xce O -I-O O e I e accurate and are thoss incl SDF StructureData File NCTRER v1a_232_15Aug03. sdf smee [
=

File Type D ipti File Size Format

Document Files

Log File MCTRER_LogFile_15Aug03.pdf 68KB A

Field D efinition File NCTRER _FieldDefFile_154ug03 pdf 11k8
NCTRER _FieldDefFile_154ug03 doc 73KB

changed from that originally
original publications, three o

P D F E .I.rU C.I. ures .Fi | e database and this informatig
File Ermor Report
F I | E | { I I -~
I e rro r e p O Acknowledgements: The DSSTox SDF file for the NCTRER was expanded from an original SDF file kindly provided by the NCTR Source,

Weida Tang. The file was comverted to DSSTox format by ClarLynda Williams (EPA/NC Central Univ Student COOF; EPA) with the
assistance of Jamie Burch (EPA/NC Central Univ Student COOP), Additional ER-related data fields were added by Ann Richard (EPA) and
the Source collaborators, Weida Tong and Heng Fang, both of NCTR.

= Data Table (no structures)  NCTRER via_232_15A4503_nostructures.ds AEKB

= Structures Table NCTRER_v1a_232_154u003_structures.pf 359KB

DSSTox Citation: Tang, Y., H. Fang, C.R. Williams, J.M. Burch, and A M. Richard (2003) National Center for Toxicological Research
Estragen Receptor Binding Database (NCTRER): SOF files and website documentation, waw.epa. gownheerl/ds stox/

/ \ kn OWl e d g e I I l e n S Disclaimer: Every effort is made to ensure that DSSTox SDF files and associated documentation are error-ree, but neither the DESTox

Source collaborators nor the EPA DESTox project team make guarantees of accuracy, nor are any of these persons to be held liable for any
subsequent use of these public data. The contents of this webpage and supparting documents have been subjected to review by the

. . National Health and Enviranmental Effects Research Laboratary and approved for publication. Approval does not signify that the contents
[ ) OX I ‘I'O ‘I'I O n reflect the views of the Agency, nor does mention of trade names or commercial products constitute endorsement or recammendation for
use

Content of this page last updated 15 August 03




CPDBRM vla 1354 01Apr03: Structure tiling view pdf (ACD ChemFolder)
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DSSTox Log File:
Carcinogenic Potency Database Summary Tables
(CPDBRM, CPDBHA, CPDBDG, CPDEPR)

{last updated 25 July 03) °
OX LO lHe:
Description: Infarmation in this file documents the creation, review, and update process for the D55Tox CPDB SDF files, provides °

summary information on database contents, and lists currently unavailable CAS information for known structures. The first section
summarizes the process used for creating the initial DSSTox SDF files and the quality assurance checks and procedures employed. A
table providing field and data counts offers summary overview of CPDE file contents and chemical composition. 4 second table provides
summary counts of various types of replicate chemical information in the various CPDE files. The Log table will document any future
modifications and revisions to the database content or format. For the most current version of this Log File and a record of any new
madifications, a user should periodically consult the central DSSTox website: http A epa. qownheerl/dsstoxs

NAMEID: Database Title

QA and Development Notes:

CPDB SDF files underwent an extensive series of quality review checks prior to publication of initial launch versions. Source field
entries (i.e. non-DSSTox Standard fields) were thoroughly checked by visual inspection for correspondence to ariginal CPDB Summary
Tables. We thank Lois Swirsky Gold and Thomas H. Slone for valuable assistance in ongoing quality review of the DESTox CPDE files,
helping to ensure that data are accurately extracted and represented from the original CPDE Summary Tables. They pointed out
numerous systematic and human-error problems early in the DSSTox project and early in the process of CPDE SDF development,
carefully reviewed DSSTox field definitions and offered suggestions for improving and finalizing all documentation files, and worked with
the DSSTox team to find missing structures and reconcile rermaining discrepancies in CAS numbers from the ariginal CPDB Summary
Tables. Chemical structures were initially obtained by automated filling from large in-house databases of CAS-referenced structures
(American Chemicals Directory, NCI Structure Database). The ChemFinder website (http:#/chemfinder. cambridgesoft. com/) was used
extensively for checking CAS-to-structures and for retrieving CAS numbers for parent forms of salts and complexes. CambridgeSoft's
ChemOffice 2002 ChemFinder {ver 7.0 for Windows) was used for automatic generation of SMILES codes from structures and both
ChemFinder and ACD ChemFolder (ver B.0 far Windows) were emplayed for "Structure-to-Name” or "Name-to-Structure” features

ChemName, SMILES, CAS and Structure field contents were checked by cross-referencing wherever possible. The CPDERM_DOP & D m n'I' 'I'

(defined organic parent) SOF file was created by exporting only defined organics to SDF from the Main ChemFinder file for CPDERM, eve O p e O eS

and corverting salts and complexes to their simplified form, with changes to corresponding Standard Chemical Fields

L] L]
Field and Data Counts in DSSTox SDF files: Refer to CPOB_FieldDefFile for definitions and explanations of all terms. F I e | d O n d D O -I-O ‘ O U n -I-S I n S D F

Description

Standard | Source- | Chemical Defined o Mixture Salt or
DSSTox SDF Chemical | specific | records efined Inerganic 'gt‘“l:f)' or Parent | Salt Complex

Fields | fields | total organic metallie | unknown complex R | ‘ _I_ | _F _I_' * f D F
CPDBERM_v1a 13 10 1354 1189 52 349 T4 1016 ag 185 ep ICG e n Or I l Ion I n
CPDBRM_DOP_wla | 15 10 1189 1189 0 0 1} 1000 67 122

L] L] L)

CPDBHA_via 12 6 80 72 B 1 1 67 5 T M n < E r .I.r .I. r nf
CPDBEDG_via 12 4 5 5 0 0 1} 4 1 1} I SS I g O S U C U e I O
CPDBFR_v1a 12 10 27 24 1 0 2 21 3 1

Replicate Information in CPDBRM SDF File: The term "replicate” refers to possibly redundant information in the chemical
structure fields. Al replicate cases can be easily located by search of the ChemMNote and ChemCount fields in CPDERM (refer also
to CPDB_FieldDefFile).

CPDBRM: Replicate Type Sets of Individual Cases I—O g Of S D F M O d ifi CO -I-i O n S

Replicates

CAS! 12 2
20 structures * 7 16
Parent structures * 27 55
Tatals 48 98

"replicate CAS: same CAS number (e.g., if different technical grades or related mixture - LOQ Of SDF MOdlflcatlons and Vers'°n“’el\”5|°n updaTES:
carcinogenicity)
“ replicate 20 structure: geometric or stereaisomers (e.g., cis and trans, RS, dl forms ths

* replicate parent structures: salt or complex of same parent structure (e.g., Ma and K se Date DSSTox SDF File Name Maodifications from previous Additional Notes
version
29Jul03 | CPDBRM_wia_1354_25Jull3 sdf Initial launch publication; no Wiarking with Source collaborators (LS. Gald and
25Jul03 | CPDBRM_DOP_wla_1188_25Jul03.sdf | Previous versions. T. H. Slone), periodic version updates to the
25Jul03 | CPDBPR_v1a_27_25Jul03.sdf D5ETox CPDBE S0OF files {i.e, wl, w2, eto.) will

incorporate newy information provided inupdates
25Jul03 | CRDBHA v1a_80_25Jull3.sdf to the CPDB Summary Tables and posted on the
2a9Jul03 | CPDBDG_wila_5_25Jull3 sdf Source CPDB wehsite,

hitp-fpotency berkeley.edul. 10 addition, revision
updates {e.g.,w1a, vk, etc) will correct reparted
errors or add missing data provided by users or
the Saurce.




DSST F . d D _I_‘. .1_. F . % _ _ DSSTox Field Definition File:
OX ’e e In I IO n ’ e : Carcinogenic Potency Database Sun&n;grgp‘l’;i)les (CPDBRM, CPDBHA, CPDBDG,

(last updated 28 July 03)

.
. Description: Information in this file iz intended to provide a minimum level of annotation to the DSSTox SOF files created for the Carcinogenic
“ O O O S e I e Potency Database Summary Tables (CPDBRM= rats and mice, CPDBHA= harsters, CPDBDG= dog, CPDBFR= non-hurman primates) obtained
from the CPDE Source website: hitp #potency berkeley edu/. For further explanation of Source-specific fields, a user is encouraged to consult
the CPDB website, listed references, and docurnentation. Some modifications in fields (and allowable contents) were made to the original CPDB

Summary Tahles to facilitate use of the DSSTox SOF files in relational searching applications.  All modifications are fully documented in the
Comments section of the table below.

The first section of the table below lists and defines the DSSTox Standard Chemical Fields used in the CPDB SOF files. Any modifications in
these fields, deviating either fram the original Source data tables or the Central List of DSSTox Standard Chemical Fields are noted in the
. . Comments section. Following that section, all Source-specific fields in the DSSTox S0F files (Le., CPDBRM, CPDEHA, CPDEDG, CPDBPR)
are listed and defined. The DSSTox SDF column lists files in which the corresponding Field Name is present. All Units and Descriptions are
eS C rI I O n extracted from Source reference materials unless otherwise noted. In some cases, modifications in Field Name and Allowable Values from the
original data tables were made to facilitate creation and use of the DSSTox SOF files. All differences are noted in the Comments section
Allowable Values list allowable field entries occurring in CPDB SDF files separated by slashes for exclusive entries (i.e. cannot occur with
another entry) and cormmas or spaces for nor-exclusive entries (i.e. can occur with other values). These codes are defined and explained in the

.
Description section; italicized note refers to the type of entry (e.g., Text). The pound symbol # indicates that the Allowable Values entry is a
O l | ‘ e e S I e rurnber. A pound symbol followed by a list of character options (e.g., #1, m, n, v) indicates that one or more footnote characters may follow the
number entry; these are meant to provide additional information and are defined in the Description section. To minimize problems with import

and export of SDF files, we avoid the use of punctuation and symbals in Allowable Values wherever possible; multiple entries in a single field
(e.g., adr cli eso) are separated by a single space in the SDF. Upper and lower cases in Allowable Values text entries are used only for

emphasis, and never alone to distinguish separate meaning
O U rC e o n O C Source Website: The CPDE, from which the Summary Tables are derived, is available in several formats at hitp.//potency.berkeley. edu/

Source Contact: Please contact Lois Swirsky Gold for questions pertaining to the content of the CPDB Summary Tables; email:

. . ] cpdb@potency berksley edu  Please contact DS5Tox Support for questions or comments pertaining to the DSSTox CPDB SDF files
O I I l I TO T I O n Main Citations: Publications reporting use of DSSTox SOF files for the CPDB Summary Tables are asked to list the full D33Tox file name(s),
including date stamp, and to cite as primary references the following

Gold, LS., Slone, T.H., Ames, B.N., Manley, N.B., Garfinkel, G.B., and Rohrbach, L. (1997) Carcinogenic Potency Database. In: Gold, LS.,

E D F D eve | O p m e nT N OTeS and Zeiger, E., Eds. Handbook of Carcinogenic Potency and Genotoxicity Databases. Boca Raton, FL: CRC Press, pp. 1-605.

Gold, L5, Manley, N.B., Slone, T.H., and Rohrbach, L. {1399) Supplement to the Carcinogenic Potency Database (CPDB): Results of
animal hinassays published in the general literature in 1993 to 1994 and by the Mational Toxicology Prograrm in 1985 to 1996, Enwiron. Health
Perspect. 107 (Suppl. 4): 527-600.

SDF Development Notes:
Each D55Tox SOF file contains a single Structure field whose entry corresponds to the StructureShown, CAS, SMILES, Formula, and
MolWeight fields. The main DSSTox SOF files represent the actual tested form of the chemical in the Structure field (see Description helow),

o o including complexed molecular entities and salt counter ions in all cases. An additional DS5Tox "Defined Organic Parent” SDF file
(CPDBRM_DOP) is offered for download only for the largest CPDBRM file, for specialized use in Structure-Activity Relationship (SAR) modeling
OX O n O r e I I l I ‘ O I e S applications. This DOP file contains no inorganics, organometallics, or mixtures, and all defined arganic salts and cornplexes are stripped of
counter-ions and complexed molecular entities and converted to a simplified parent representation in the Structure field. The StructureShown
entry for these compounds is "simplified to parent”, with correspanding changes in the CAS, SMILES, Formula, and MolWeight field entries.
of o .
ource-opecCiticC rieldas

These "simplified to parent” structures are represented in neutralized (protonated) form wherever possible [exceptions include quaternary
ammonium and pyridinium ions, which are represented as positively charged (N+) stripped of counter ions, and nitro compounds, which ars
represented in the charge-separated farm, i N+{=0){0-)]. In the DOP file, both a CAS_TestedForm and SMILES_TestedForm fisld are
included to allow a user to refer back to the original CAS and SMILES of the tested form of the chemical (i.e., salt or complex). The remaining
field contents of the DOP file are identical to that of the main CPDBRM SDF far the subset of "defined arganice”. Users should be aware that
rost commercial cherical relational database applications automatically insert one or & structure identifier fields upon export arimport of an

i

Field Name

DS55Tox Alfowable
SOF Values

Description Comments

DSSTox Standard Chemical Fields

Structure Molacule Two-ditnensional graphical representation of Structures not provided in ariginal CPOB
rmalecular structure. Formm of structure is Summary Tables.
irlentified in the St i i eld 2t

CPDEB Source-Specific Fields

SAL CPDE CPOERM None | POE A chemical is classified within the CPDB as This field is titled "Salmaonella” in the

CPDBHA heg! mutagenic, i.e."pas", inthe Saimoneliz assay if | ariginal CPDB Summary Tables;
ME/ it was evaluated overall as either"mutagenic” symhbal entries appearing in this field
CPDBDG or"weakly mutagenic” by Zeiger [1] or as averall | were converted to the following DSSTox

CPDEFPR "positive" by the EPA Gene-Tox Program [2]. All | text equivalents:
other chemicals evaluated for tnitanenicibe b MM e e b




EPAFHM vla 617 150ct03: Source-specific tield

FieldName Allowable Values Description

MOA Mode-of-action of chemical assigned by authors of study based on
joint toxic action studies, establishment of toxicodynamic profiles,
and behavioral and dose-response interpretation of 96 h (hour)
LC50 tests. MOA field entries are defined below, with further
explanation provided in Recommended Citation listed above
(Russom et al., 1997):

NARCOSIS I/ NARCOSIS | = Base-line narcosis, or Narcosis | MOA

NARCOSIS Il/ NARCOSIS Il = Polar narcosis, or Narcosis || MOA

NARCOSIS I/ NARCOSIS Ill = Narcosis lll MOA primarily observed in esters and
some acrylates

NARCOSIS land Il/ NARCOSIS | and Il = Identified as both Narcosis | & Il MOA

UNCOUPLER/ UNCOUPLER = Uncoupler of oxidative phosphorylation MOA

ACHE/ ACHE = Acetylcholinesterase Inhibition MOA

BLOCKER/ BLOCKER = Respiratory blocker/inhibitor MOA

REACTIVE/ REACTIVE = Electrophile/proelectrophile reactivity MOA

NEUROTOX/ NEUROTOX = Central nervous system seizure/stimulant MOA

NEURODEP/ NEURODEP = Neurodepressant MOA

UNSURE/ UNSURE = MOA could not be determined - insufficient evidence

MIXED/ MIXED = MOA could not be determined - conflicting evidence

ND/ ND = MOA was not determined either because the chemical was not
toxic at saturation or the test result was obtained after the MOA
analysis was conducted.




DSSTox Central Field Definition Table

fast apdated 11 Abvesber 03)

Indexed DS5Tox SOF Files Included in Table:
Uitz provided to comesponding OF 5Tox Sowme SOF Chwload Page or each database fsted by MEJHEIC

CPOB: Carcinogenic Potency Database Summary Tables (CPOBRM, CPOBHA, CPOBOG, CPOBPR)
OBPCAN: EPANWYater Disinfection By-Products with Carcinogenicity Estimates Cenfrol |ndex Of DSSTOX

EPAFHN: EPA Fathead hinnow Acute Toxicity Database Data bGSGS

HMCTRER: MCTR Estrogen Receptor Binding Database

The table below contains an alphabetically indexed central listing of all fields contained in all 055Tox SOF files currenthy offered for download on thiz website. D55 Tox Standard Chenvoal Field's are included in
thiz listing but are separately designated. For each field indexed in this table, the D55Tox S0F file(s) in which the field is contained iz listed under the column 055 Tex S0F, providing a link to the D55Tox Source
50F Download Page containing full reference documentation for that database. This consolidated table prowvides abbrewigted content compared to each separate NAWEID_FieldDefFile (NAMEID=CPDOBRM,
EPAFHM, et ) reference document offered for download on each 05 5Tox Source S0OF Download Page listed abowe.

If a field is indicated to be a 055Tox Standard Chemical Field Cyellow highlighted), a link is prowided to the hdore on O55Tox Standard Chemnical Fields general information page.  For more complete information, a
uszer is also refermad to the main reference document: 05 5Tox Standard Chemical Field Definition File.

A” DSSTOX fle|d5 |Is1.ed entries oceurming in DS5Tox SOF files, separated by slashes () for exclusive entries (.e. cannot occur with another entry) and commas or spaces for non-
pse codes are defined and explaing| ., Text). The pound symbal (#) indicates that

. pbol followed by a list of charmcter 0 nay follow the number entry ; these provide
a | pho behco | |y =ection. To minimize problems wit LI n k 1-0 DSSTOX dGTO bose hbals in Allowakle Valves wherever possible;

arated by a single space in the 51
woept in the case of SMILES codes, which are case-sensitive.

for emphasis, and not alone to distinguish

containing field

1on following this table (reference sections listed alphabetically by HAWEID).

Fiefd Manme Field Type D55 Tax SOF Allonwable Values Desor phiom
Attty CategoryER_REBA ul ! - e Far purpesbst of SAR analysis, Fang of ol (2001) dividad fhe NCTRER dats dad ints S main
ity calan ories:
At siong achiue sirong (ER_RBA > 1)
acn madiom) e madium | 1> BR_REA = 0.01)
i e = ER._REA > 1E-5}
&l il il e (G, inhibiion or ER_REW- 1E-5)
rice .
2y, ) Lienss v N, clessig i)
AddToParent —_— Al DEET Miane Tt For SubstanosTypes"dafinad anganic”™ and TestedFomms" sl or “conmple’ s
containing salis Corbar-ions oF cormplesed ens &., Ma, K, HCL Cl, H20, Ca, | :
el resrncretsd] vshen BtructureShown="simplifiad io parent in DOP Sle; “his" sqnifies ponaend snichune
CSEANE Wit N complen
AnalogCAS DEDCAN Mans MOCAS CAS of priemary sinuciural analdog cited in B4R rafionals b candinogenic polendal pradicfion
e camespanding o Analoghame
AnalogChembames DEPCAM Nans Teuict Chemical nama of primany sinuciural analog cited in Rationales for SAR carcinag anic podenis
prediciion listed in Tabls 1
AnalogENILES SMILES code of primany struchural analog cited in SAR rafionals for carcingg anic polents

Link .I.o S.I.ondord Chemicol Field pracicfion, comaspanding o Analoghama

o ey
DEHAVIOR D 'F 'I' T bl B iy s of e venre iddanifiad for Exfhead rinnovs eposed o iascanis and vere usad i
erinitrions l1able ‘=' :
ki Tl findcy Shiness beurdoral syncncames as deseril rurmand and Riussom 5]

T7FE 2 e it iy chestesrriings hend of conficance
TYPE TYFE | = depirestiond osormaiar acdty with lide or no responss io outside sfmul, darkensd body
COMFLICT SO, Frice dand by 24 b
COMIFLIC _
_ TYFE Il = Fypasraciors, usunlly crobrmessc i it cubsicks afimulll, dessh hpically vithin seseral dns of
EL D, PFHPROE

[ ie 1]




e.g., DSSTox Citation:

Gold, L.S., T.H. Slone, C.R. Williams, J.M. Burch, T.W. Stewart, A.E. Swank, J.
Beidler, and A.M. Richard (2003) DSSTox Carcinogenic Potency Database
Summary Tables for Rats and Mice, Hamsters, Dogs, and Non-human Primates
(CPDBRM, CPDBHA, CPDBDG, CPDBPR): SDF Files and Documentation,
www.epa.gov/nheerl/dsstox/

Public forum for “publishing” toxicity databases

Sources retain prominent “authorship” of databases
Construct accommodates diverse database content
Users take what they want and use however they want

e Citation will communicate standards and expectations
(database files, documentation, review)




CPDBRM, CPDBHA, CPDBDO, CPDBPR: Carcinogenic Potency Database Summary
Tables for Rats and Mice, Hamster, Dogs, and Non-human Primates

L.S. Gold, 1354 records, TD50 carcinogenic potencies, target organ sites, SAL mutagenicity

EPAFHM: EPA Fathead Minnow Acute Toxicity Database

C. Russom, 617 records, LC50, MOA, Confidence levels, supporting tox info

DBPCAN: EPA Water Disinfection By-Products with Carcinogenicity Estimates

Y.T. Woo, 209 records, ChemClass, Concern Level (H,M,mar,L), Rationale
NCTRER: NCTR Estrogen Receptor Binding Database

W. Tong and H. Fang, 232 records, ER binding, ChemClass, Rationale
NTPZGT: NTP Zeiger Gene-Tox Database

E. Zeiger, >1300 records, Salmonella (TA100, TA9S, ...), CA, MLA, etc.

EPAPET: EPA Pesticide Eco Toxicity Database

B. Montague, >15,000 records (>2500 chem), eco tox multiple species




Integrating Diverse Databases from a
Chemical Structure Perspective:

CPDB DBPCAN EPAFHM NCTRER

Standard Chemical Fields

ChemClass
SAL CPDB ChemClass DBP FHM NCTRlogRBA

TD50 Rat Concern Level MOA ER RBA
) MOACONF ChemClass ERB
TD50Mouse Rationale CLOGP

Activity Group
Target Sites Rational Source LC50 ERB

Rat

Target Sites
Mouse

Other
Species

Analog
ChemName

AnalogCAS

Analog
SMILES

LC50NOTE
LC50RATIO
MIXMOA
TOXINDEX
FATS
BEHAVIOR

Rationale

ChemClass ERB

MeanChem
Class ERB RBA

LogP
F1,F2,...Fé




DSSTox Database Network:

> What's next ?

> How will these data files be used?

> How will | be able to these data files ?




Migrating More Public Toxicity Data into DSSTox
Standard Format: Phase ll, llI, ...

e NCTR Androgen, Thyroid, and Endocrine Disruption Databases

e NTP Rodent carcinogenicity bioassays, subchronic bioassays,
developmental, repro, etc.

e ICVAM databases on LD50, skin sensitivity, Local Lymph Node Assay, skin
corrosivity, endocrine disruption, etc

e EPA’s Teratox and Aquire ecotoxicity databases
e EPA’s High Production Volume (HPV) chemical data
e EPA’s Integrated Risk Information System

* Developmental toxicity database (literature - TOPKAT)

 Datasets of liver metabolizing enzyme chemical substrates (e.g., P450
isozymes)

e Public toxicity data for FDA pharmaceuticals, human, clinical




DSSTox SDF files

csChmFindW05030111462D
1416 000 0 0 0 0 0999 V2000
0.1283  2.1977 0.0000C 0 0 ' SAR Model Develo men'l'
0.0000 0.7780 0.0000C 0 0 0 0 p
1.0347  0.0000 0.0000 C 0
23261 05213 0.0000C 0 Y7i o« e V//
2.4544 19411 0.0000C 0 TrO ININ g Se'I'S
1.4197 27191 0.0000C 0
3.6254  0.0000 0.0000N 0
45318 1.0347 0.0000C 0
3.8821 21977 0.0000C 0
59516 1.0347 0.0000N 0
6.7295 2.1977 0.0000C 0
5.9516 3.4891 0.0000C 0
45318 3.4891 0.0000C 0
8.0209 2.1977 0.0000N 0
000
0
0
0
00

* improved predictive tox models
* more comparable models
 dramatically lowered barriers to use
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Chemical Relational Database:
sub-structure, text, property searching

e )  analog searches

http://potency.berkeley.edu/cpdb.html

+ <Chomisb (1) * search across diverse toxicity endpoints

A-alpha-C

- exs- ) e search across chemical and toxicity fields

26148-68-5

> <Tested Form> (1)
neutral




Chemical Relational Databases: Exploration across toxicological
domains and structural/biological axes

- D/ChemFolder: Data Base - C:AACD40NEXAMPLESA\CFOLDERATEST2.CFD
ptions  4C0/Labs Help

2] [o0]o) S (a1 ] G

Formila: C)7H) oC1HO,
Fii: 267.665

BCF: 27.87 (+/-1.00)

uglr
EP (C) at 760 mmHg: 471.27 (+/-45.00) EPDEHD V‘ﬁ 01354 15Augli ol

CAS Name: 3-quinolinecarboxylic acid, 7-chloro

TUPAC Name: ethyl 7-chloro-d-hydroxy-2-oxo-1,2

Koc: 376.76 (+/-1.00) Query

Substructure
Lob_Logb_Value: -0.669%

Accord
Oracle

NN
ChemFolder
ChemFinder

LeadScope

Search Data

Main Condition: Item Name:

=] [Logr

Second Condition:

=] [Lessthan =]

[Mare than

Main Value:
25

Second Valus:

i

| 5/ [ | ‘x&ance\ | ? Help

a0 0
1354 11
Search message

15 hits found for your query

LgD_PH Value: 7.4000

Log: 2,20 (+/-0,50)

pKal: HL/H+L 11,21 (+/-0.80)

pKaz: HZL/HHHL 4,50 {+/-1.00)

pKad: H3L/H+HZL -3.17 (4/-0.70)

N— —

A VEIK

X Cancel

pKaIF: H2L

? Help

Last Updated: 13/09/2000 16:09

10: 1 A1/8 B2

Single [

ACD: ChemFolder

%@@M CambridgeSoft: ChemFinder

©|-0| E] -8]0°] malE=| = E)

stucture

C}
L

T

|1 23,209

date_ddmmmpy
|1 Thepl

cas 000000_00_C0 source_hitp,

|2sw 43635

|hllp 2vavan potency. berkeley. edu

smiles

|N CIC=CC2=CN=1)NC3=CC=CC=CZ3

salmonella

|FDS

chemical

|A-alpha-C

farmula harmanic mean of td50 _mgkgday_ rat

‘C‘HHSN3 |na

harmonic: mean of td50 _makgday_ mouse

|49.Sm

molweight

183.212

tested forn 1at target sites male

‘neutral |na

substance type 14t target sites femaler

‘dafmad arganic: |na

formula_sd mouse target sites maler

‘mesm

|Iw wa
-

of | 1354 db | 1354

Free SDF Viewer Application

Tom Harrocks, IntuitiveSoftwareSolutions
Off-site on-line structure searching

NCI Structure Browser

NLM ToxNet
EPA Server-based on-line searching




ChemFinder.Com

Database & Internet Searching

Online Training : ChemDraw 8.0
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Toxico-Chemointormatics:
Data Standardization, Integration, Exploration

Chemical properties

Genomics, profeomics databases EPA’s DSSTox
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NCTR toxicity databases

Other knowledge
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Public Data Standardization Workgroups:
Coordinating Discussions
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NCTR, MIAMI-Tox

NIEHS’s National Center for Toxicogenomics

* NTP on-line databases
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