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This case study analyses data described in Weinstein et al (Science, 1992). The aim here is to
predict a drug’s mechanism of action from its pattern of activity against a panel of 60 malignant
cell lines in the National Cancer Institute’s drug screening program. The activity of a drug on a
cell line was represented by its Log(GI50) value, i.e., the log of the concentration required for
50% growth inhibition. Log(GI50) data was available for 131 compounds and 60 cell lines. These
compounds were divided into 6 classes based on their mechanism of action: Alkylating agents,
Topoisomerase | inhibitors, Topoisomerase Il inhibitors, RNA/DNA Antimetabolites, DNA
Antimetabolites, and Antimitotic agents. The goal was to build a predictive model for predicting
the class of a compound from the data available and to use this predicitive model on new
compounds. Since millions of different potential compounds exist, an accurate predictive tool can
be very valuable in making ecreening efficient and less expensive.

Data available as a simple .txt file was opened in
Avadis. The distribution of compounds in each of the 6

30
mechanism classes is displayed in the histogram on
the right. 3D Principal Component Analysis of the
data revealed that while Antimitotic agents, RNA/DNA ;]
antlmetabohtes and Topo | inhibitors were well
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that machine learning algorithms would
Topa |l provide good results results on at least
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these 3 categories.

Feature Selection in Avadis via a one-way ANOVA showed that several of the features were
significant in differentiating between classes; therefore no features were discarded. Finally, the
Neural Network algorithm was  centsenin
run on the data in 10-fold cross

Predicted Class

. . . Alkyl AntiMiratic DHA RINA/DHA Topo T Topo II  Accuracy
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[, Antimitotic and RNA/DNA do
well; however, Alkyl and Topo I ‘
also get high accuracies; the overall accuracy of 10-fold cross-validation is more than 91%.
Given these promising results in validation, Neural Network training was performed and resulting
in the model illustrated in the picture below.

Overall Accuracy 91.60 %



This neural network model can
be saved off and applied on a
new compound with unknown
mechanism of action, given its
Log(GI50) values.

The Lorenz curve above showed that even for DNA antimetabolites, about 75% of the
compounds can be correctly identified with a negligible number of false positives. Overall, it

appears promising that statistical machine learning can play an important role in identifying new
agents for the treatement of diseases such as cancer.



