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Fig.1 Reverse cumulative probability versus the
picking frequency of genes

The solid curve is generated from real data, and the dashed

curve from randomized data. The dotted lines are used to deter-

mine the number of differentially expressed genes.

Fig.2 PCA scores plot of the samples based on the
identified 58 differentially expressed genes
“0” Represents the samples with HCC;

“+7 represents samples of normal tissue.
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Fig.3 PCA scores plots of samples based on top 58( A) and 2830 significant
genes( B) identified with SAM
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Abstract A new method for the feature selection using disjoint principal component analysis( PCA) coupled
with genetic algorithm ( GA) was proposed and was used to identify differentially expressed genes based on
microarray gene expression profiles. The discriminatory power of combination of genes is assessed with using
disjoint PCA, the combinatorial optimization problem of genes is solved by using GA, and the chance correla-
tion of genes is assessed by a statistic method. Due to considering the cooperation between genes which is a
way to approximate the synergistic regulation by genes during the biological processes, the genes identified by
our method are capable of powerful ability to express the differences. This method has been applied to analyze
the gene microarray data of hepatocellular caricinoma( HCC). It is found that the genes identified by the pro-
posed method has more discriminatory power in distinguishing two-class samples than those identified by SAM
(significance analysis of microarrays) , which is very popular in the analysis of microarray data.

Keywords Microarray; Principal component analysis( PCA) ; Genetic algorithm( GA) ; Significance analysis
of microarrays( SAM) ; Chance correlation

(Ed. : A, G)



