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Large-scale sequencing and genotyping techniques are allowing to scan the whole human genome providing a huge amount of genetic
variation data. Single Nucleotide Polymorphisms (SNPs), which are the main cause of human genome variability, and can also be
responsible for the insurgence of human pathologies. In this study, we present a new structure-based machine-learning approach to

predict the effect of SNPs.

1. INTRODUCTION

Large-scale sequencing and genotyping techniques are
allowing to scan the whole human genome providing a
huge amount of genetic variation data. Single
Nucleotide Polymorphisms (SNPs), which are the main
cause of human genome variability, and can also be
responsible for the insurgence of human pathologies.
The non-synonymous SNPs occurring in coding regions
resulting in single amino acid polymorphisms (SAPs)
may affect protein function and lead to a diseased state.
In the last years, several methods have been developed
to predict disease-related SAPs using protein
sequence' and protein structure*® information.
Although sequence-based approaches are reaching a
high level of accuracy, they can be further improved
introducing new features derived from the protein three-
dimensional structure.

2. RESULTS

In this study, we developed a structure-based machine-
learning approach to predict if a SAP is disease-related
or not. The implemented Support Vector Machine
(SVM) method has been trained on a set of 3,342
disease-related  mutations and 1,644  neutral
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polymorphisms from 784 protein chains. The SVM
input data are: i) the amino acid substitution, ii) the
structure environment, iii) the sequence profile
information, and iv) a Gene Ontology (GO) based score.
After dataset balancing, the structure-based method,
tested by 20-fold cross-validation procedure, results in
85% overall accuracy, a correlation coefficient of 0.70,
and an area under the receiving operating characteristic
curve (AUC) of 0.92. When compared with a previously
developed sequence-based algorithm, the structure-
based method results in 3% higher accuracy and AUC,
and 0.07 higher correlation coefficient.
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