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ABSTRACT. The central task of this study was to mine the gene-to-medium 
relationship. Adequate knowledge of this relationship could potentially 
improve the accuracy of differentially expressed gene mining. One of the 
approaches to differentially expressed gene mining uses conventional 
clustering algorithms to identify the gene-to-medium relationship. 
Compared to conventional clustering algorithms, self-organization maps 
(SOMs) identify the nonlinear aspects of the gene-to-medium relationships 
by mapping the input space into another higher dimensional feature 
space. However, SOMs are not suitable for huge datasets consisting of 
millions of samples. Therefore, a new computational model, the Function 
Clustering Self-Organization Maps (FCSOMs), was developed. FCSOMs 
take advantage of the theory of granular computing as well as advanced 
statistical learning methodologies, and are built specifically for each 
information granule (a function cluster of genes), which are intelligently 
partitioned by the clustering algorithm provided by the DAVID_6.7 software 
platform. However, only the gene functions, and not their expression values, 
are considered in the fuzzy clustering algorithm of DAVID. Compared 
to the clustering algorithm of DAVID, these experimental results show a 
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marked improvement in the accuracy of classification with the application 
of FCSOMs. FCSOMs can handle huge datasets and their complex 
classification problems, as each FCSOM (modeled for each function 
cluster) can be easily parallelized.
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