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Introduction

Prevention of environmentally-induced cancers is a health issue of
unquestionable importance. Almost every sphere of human activ-
ity in an industrialized society faces potential chemical hazards of
some form. It is estimated that nearly 100,000 chemicals are in use
in large amounts every day. A further 500-1000 are added every
year. Only a small fraction of these chemicals have been evaluated
for toxic effects like carcinogenicity. The US National Toxicology
Program (NTP) http://ntp-server.niehs.nih.gov/ contributes
to this enterprise by conducting standardized chemical bioassays
– exposure of rodents (mice and rats) to a range of chemicals – to
help identify substances that may have carcinogenic effects on hu-
mans. However, obtaining empirical evidence from such bioassays
is expensive and usually too slow to cope with the number of chem-
icals that can result in adverse effects on human exposure. This
has resulted in an urgent need for carcinogenicity models based on
chemical structures and properties alone. It is envisaged that such
models would:

• generate reliable toxicity predictions for chemicals;

• enable low cost identification of hazardous chemicals; and

• refine and reduce the reliance on the use of large numbers of
laboratory animals

The outcome of the bioassays conducted by the NTP has resulted
in a large (by toxicological standards) database of compounds clas-
sified as carcinogens or otherwise. Predicting the outcome of these
tests using chemical structure (and related information) presents a
formidable test for techniques concerned with knowledge discovery
from databases.

The Predictive Toxicology Challenge (PTC) 2000-2001

The Challenge was to obtain models that predict the outcome of bi-
ological tests for the carcinogenicity of chemicals using information
related to chemical structure only. As rats and mice differ substan-
tially in their response to chemical carcinogens we required sepa-
rate models for each species. These models have been assessed
in regard to predictive accuracy. A subset of “optimal” models has



been reviewed by toxicological experts, to identify models that are
particularly relevant to toxicology.

Detailed information about the Predictive Toxicology Challenge
2000-2001, datasets and submissions can be obtained from the
PTC homepage http://www.informatik.uni-freiburg.de/˜ml/
ptc/ .
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