A Novel Feature Selection Method using Evolving Supervised Clustering
and Applicationsfor Gene Expression Data M odeling

Nikola Kasabov, Liang Goh
Knowledge Engineering and Discovery Research Institute (KEDRI)
Auckland University of Technology
Private Bag 92006, Auckland 1020, New Zealand
nkasabov@aut.ac.nz; |goh@aut.ac.nz

Many bioinformatics applications, such as the microarray gene expression data modeling, are characterized
by alarge number of variables (e.g. genes) and small number of samples. Finding the most suitable set of
variables for the modeling task (e.g. classification, prediction, profiling) is an important procedure, as it will
define to a greater extent the accuracy of the model and its applicability. Several methods have been used so
far, that include: correlation analysis; signal to noise ratio analysis; t-test [1-6]. The approach proposed here
is based on a supervised clustering, achieved in an evolving connectionist system (ECOS)[7]. The ECOS is
developed as a classification model on gene expression data. It learns to classify the data into various classes.
The classification model is based on clustering and the formed clusters are used to select the sets of most
important variables for each of them. The proposed method applies ECOS on the whole variable space (e.g.
7,129 genes) and using the formed clusters selects the most significant genes for the task.

As a case study, we have used the lymphoma microarray data [5] which consists of 77 samples classified
into two classes - Diffuse Large B-cell lymphoma (DLBCL) and Follicular lymphoma (FL).

ECOS are evolving connectionist systems that adapt their structure and functionality according to the data.
An ECOS for classification clusters in a supervised way vector samples according to their ‘similarity’ in the
Euclidean problem space through adjusting an influence field for each cluster. For the case study here, the
whole data set of microarray lymphoma data is fed into the system, distances between the samples are
calculated and rule nodes (prototypes, cluster centers) are created to cluster (partition) the input space of
7,129 genes by their expression values. The feature selection procedure consists of applying the signal to
noise ratio method, not on the pair of data from the two classes, but on al possible combinations of pairs of
clusters from each class. In our experiment there were 22 clusters for the first class and 10 for the second
class of lymphoma data formed on the whole 7,129 gene expression data space. After the selection of a set of
variables for each cluster and the union of these sets, a new ECOS was then trained on the selected variable
set and tested through the leave one out method. The result is 89.61% accuracy. These results outperformed
an ECOS trained on a selected set of variables with the use of the signal to noise ratio method applied in the
traditional way — accuracy of 84.95%.

The proposed method combines the task of classification and the task of feature selection and uses the
obtained clusters in an ECOS that learns a classification task to extract specific features for each of the
clusters of class data. The method overcomes the problem of the signal to noise ratio method when data of
the same class are spread in several clusters of the problem space and overlap with clusters of another classes.
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