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Overview

• types of environmental databases

• selection of environmental databases

• metadatabases

• Google search on atrazine

• toxicity information

• prediction of toxic mode of action
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Categories of Environmental Databases

science and technology business and legal

CD - ROMs Internet

Environmental Databases

Online

general interest
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Types of
Environmental

Databases

Environmental
Databases

Fact-based
Databases

Text-based
Databases

Integrated
Databases

Bibliographic Databases/BI

Full-text Databases/FT

Chemical Name
Directories/CN

Numerical Databases/NU

Metadatabases/MD

Research Databases/RD

Structure Databases/ST

Reaction Databases/RE

Catalog/CA
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Environmental Bibliographic Databases

425,000
(11/01)

http://isis.uba.de:3001/UN/
opacs.html

DataStar,
FIZ-Technik,
GBI, STN

ULIT

284,000
(04/02)

NoDIALOG, STNPollutio
n

NoDataStar,
DIALOG,
DIMDI

Enviroline

no. of
documents

free internethostsdatabas
e

278,000
(04/02)
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Selection of Numerical Databases

• Biocatalysis/Biodegradation Database

• Chemicals Information System for Consumer-relevant
Substances (CIVS)

• ECOTOX  (several databases)

• Envirofacts (several databases)

• Environmental Fate Database (several databases)

• Environmental Health Criteria Monographs (EHCs)
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Selection of Numerical Databases

• Biocatalysis/Biodegradation Database
• EXTOXNET (several databases)
• HSDB
• NRA Chemical Review Program (profiles)
• Pesticide Database, Japan (profiles)
• SIDS (profiles)
• UmweltInfo
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Environmental Databases on the Free Internet

Several
companies

CAhttp://www.fishersci.comFisher
Scientific

CommentsFile typeURLName

90,000 MSDSsCAhttp://www.sigmaaldrich.com/Sigma,
Aldrich

Several
languages

RDhttp://dbs.cordis.lu/search/en/simple/
EN_PROJ_simple.html

CORDIS
Research
Database

Structural formulaCNhttp://chem.sis.nlm.nih.gov/chemidplus/ChemIDplus

Structural formulaCNhttp://chemfinder.cambridgesoft.com/ChemFinder

Peer-reviewed
data

NUhttp://toxnet.nlm.nih.gov/cgi-bin/
sis/htmlgen?HSDB

HSDB

Peer-reviewed
data

NUhttp://www.epa.gov/ecotox/ECOTOX

German, EnglishRDhttp://isis.uba.de:3001/VH/opacs.htmlUFOR

German, EnglishBIhttp://isis.uba.de:3001/UN/opacs.htmlULIT
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DAIN (metaDAtabase of INternet resources)

11718Physical-chemical parameters
04444Detection in air
167Biodegradation
82735Toxicity
088Ecotoxicity

189Polymers
11011Pharmaceuticals
01212Warfare Agents
088Solvents

143448Pesticides

no. of text-based
databases

no. of fact-based
databases

total number of
databases

topic

http://www.wiz.uni-kassel.de/dain/
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U.S. EPA: Atrazine: Interim Reregistration
Elegibility Decision
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Results

• Environmental Fate and Pathway Parameters

• Chronic Ecotoxicity Parameters

• Even High Production Volume (HPV) chemicals are not
coverered in each environmental database

• Even the largest Internet databases provide insufficient data

Considerable Data-gaps especially in:



/slides/Properties/Biological/Toxicity/mode_of_action_ACS.ppt© Gasteiger et al.C3

Publication

Kristina Voigt,

Databases on Environmental Information, in:

Handbook of Chemoinformatics, 4 volumes,

J. Gasteiger (editor),

Wiley-VCH, Weinheim, 2003,

pp. 722-742.
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http://www.epa.gov/nheerl/dsstox/
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DSSTox Databases
• CPDB:                                                         

Carcinogenic Potency Database             

• DBPCAN: 
Water Disinfection By-Products Database with
Carcinogenicity Estimates                                 

• EPAFHM:                                                                  
EPA Fathead Minnow Aquatic Toxicity Database

• NCTRER:                                                                        
FDA’s National Center for Toxicological Research -
Estrogen Receptor Binding Database
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Polar Narcotics

IGC50 of Tetrahymena pyriformis  with polar narcotic phenols versus log P
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The Larger Picture

polar narcotics

precursors to soft
electrophiles

uncouplers of 
oxidative 
phosphorylation

soft electrophiles

0 2 4 6

-1
0

1
2

3

log P

lo
g(

1/
IG

C
)

50



/slides/Properties/Biological/Toxicity/mode_of_action_ACS.ppt© Gasteiger et al.C3

Why Prediction of Modes of Action (MOA)?

however: and

have different biological responses,
require different QSAR equations.

most QSARs in toxicology focus on

a certain class of compounds

OH

ClCl

OH

Cl

Cl

Cl

Cl
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Definition of Mode of Action (MOA)

MOA:

Rand G. (1995) Fundamentals of Aquatic Toxicology

toxic mechanism:

common set of physiological and behavioural signs
characterizing a type of adverse biological response

biochemical process underlying a given MOA
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Data Set: MOA of Phenols

1. polar narcotics  (157 cpds)

2. uncouplers of oxidative phosphorylation (20 cpds)

3. precursors to soft electrophiles  (23 cpds)

4. soft electrophiles  (21 cpds)

221 cpds

Aptula A. O., Netzeva T. I., Valkova I. V., Cronin M. T. D., Schultz T. W. D., Kühne R. and
Schüürmann G.(2002): Quant.Struct.-Act. Relat., 21, 12-22.
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Typical Structures

polar
narcotics

uncouplers precursors to
soft electrophiles

soft
electrophiles

OH

Cl

Cl

Cl
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OH
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OH
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Architecture of the Kohonen Network
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Structure Representation

• 3D structure
radial distribution function of
sigma- and lone pair-electronegativity
(16 values)

• molecular surfaces
autocorrelation of hydrogen bonding potential
(12 values)
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Classification According to Mode of Action
(4 output layers)

28-dimensional
 vector

 (RDF + HBP)

4
 Modes of

Action

baseline toxicants

soft electrophiles

...

...
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Polar Narcotics

non-active

active

221 phenols with 12 Surface HBP AC, 2x8 RDF (χ LP , χ σ), rectangular



/slides/Properties/Biological/Toxicity/mode_of_action_ACS.ppt© Gasteiger et al.C3

Uncouplers of Oxidative Phosphorylation

non-active

active

221 phenols with 12 Surface HBP AC, 2x8 RDF (χ LP , χ σ), rectangular
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Soft Electrophiles

non-active

active

221 phenols with 12 Surface HBP AC, 2x8 RDF (χ LP , χ σ), rectangular
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Pro-electrophiles

non-active

active

221 phenols with 12 Surface HBP AC, 2x8 RDF (χ LP , χ σ), rectangular
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Focus into the Neural Network

OH-groups in para position

NH2-groups in ortho-
and para-position

OH-groups in ortho-position
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Final Model

5-fold cross-validation:

12 HBP surface autocorrelation, 2x8 RDF values (χ LP , χ σ)

actual  
predicted narcotic uncouplers pro-electroph. soft electroph.

narcotic 155 0 4 0

uncouplers 0 19 0 1

pro-electroph. 1 0 19 0

soft electroph. 1 1 0 19

undecided 0 0 0 1

overall 95.9 % correct

221 phenols with 12 Surface HBP AC, 2x8 RDF (χ LP , χ σ), rectangular
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Classification in 5-fold Cross-Validation

polar narcotic

OH

ClCl

OH

Cl

Cl

Cl

Cl

uncoupler of oxidative
phosphorylation

classification successfull!
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Conclusions

• good predictive models for the MOA classification

• self-organizing maps can be used as transparent and
robust neural network method

• the two step process, first MOA classification then
building of a QSAR model is the right way to go
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