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The chemical properties of molecular compounds (such as solubility, logP, and melting
point) are important for both understanding, and finding uses for, these compounds.
The Human Metabolome Project ( http://www.metabolomics.ca ) is therefore attempting
to include as many of these properties as possible, for the entire catalogue all of the
metabolites in the human body. To deal with situations where these properties have not
been acquired experimentally, we provide analytic tools for estimates of their values.
We present our general framework for learning functions that can predict the values of
an arbitrary target property of chemical compounds. This framework involves first
preprocessing each chemical in a training set (each labeled with the value of the target
property) into a fixed set of features, based on the structure of the chemical, then using
standard learning tools to produce a predictor that maps the features into the target
property. We evaluate this system in the context of the water solubility of compounds,
and other properties. We also present our online tool that can be used to predict
chemical properties of compounds.

Introduction

Predicting Chemical Properties of Small Molecules
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General Predictive Framework

•General Framework
•Exhaustive Feature Set Allows for little or no human input
•Does not require domain expertise - Little or no tuning required
•Can train a predictor for properties where quality data is available
•All possible features from JOELib6 and ChemAxon5 tools are used
•Predictors trained using structures from PubChem4
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Table 1: 5-fold Cross Validation Results of
Predictors

Results of Property Prediction

Correlation Plot of Combined[1][2][3] Water
Solubility Predictions vs Experimental Values

Correlation Plot of PhysProp7 Water Solubility
Predictions vs Experimental Values

Correlation Plot of PhysProp Melting Point
Predictions vs Experimental Values

Correlation Plot of PhysProp LogP Predictions
vs Experimental Values

•Predictors are available via an online tool:
[ http://hmdb.med.ualberta.ca/~eisner/PropPred/ ]
•Only required input is the chemical compound’s structure
•Compounds run through predictive framework
•Output is predicted target properties and calculated feature set

Online Server

Correlation Plot of PhysProp Dissociation
Constant Predictions vs Experimental ValuesCorrelation Plot of PhysProp Boiling Point

Predictions vs Experimental Values


