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Recent studies suggest that molecular profiles may represent a promising
alternative for clinical cancer classification. With the recent developments
in biology it is feasible to measure the expression of thousands of molecular
tissue biomarkers. For example we can use data of gene expression mea-
sured by DNA microarrays or RNA-Seq technique, DNA methylation levels
measured by DNA methylation microarrays or protein and phosphoprotein
levels measured by reverse phase protein array. Molecular-based approaches
have opened the possibility of investigating the molecular changes in many
diseases, for example to classify different cancer subtypes. A big problem in
applying large-scale genomic and proteomic data for classification problem
is the dimension of this data (Nguyen et al.,2002). In most cases standard
statistical methodology does not work well when in the classified data are
more variables than samples. The key aspect is to build a good tool for clas-
sification problems that use only the small subset of most important features
(Student et al., 2012). In this paper we describe multiclass feature selection
and classification system using RNA-Seq gene expression data, DNA methy-
lation levels data and protein and phosphoprotein expression data. We have
used different dataset combinations and compared the feature sets selected in
the system and also the classification accuracy. As the selection method we
have used a gene selection methods based on different methods: Multivariate
Partial Least Squares (MPLS) (Hskuldsson et al., 1988), GS method (Yang
et al., 2006) and method based on t-test. In the standard way PLS algo-
rithm is used only for dimension reduction and not for selecting significant
genes. The new idea is to use PLS method for multiclass feature selection
in different ways: multiclass approach, and also as binary selections that
use one versus rest (OvR) and one versus one (OvO) methods. In order to
classify cancer data samples the support vector machines (SVM) and linear
discriminant analysis (LDA) technique is used. Bootstrap resampling used
in this study give us the opportunity to sort the probes and features by the
importance in classification problem, for example using the Bootstrap Based
Feature Ranking BBFR plot (Fujarewicz et al., 2005). For error estimation
we have used balanced bootstrap 632+ (variance-reducing bootstrap 632+)
which is relevant for small sample data sets. In this study we have used pub-
licly available data from The Cancer Genome Atlas Data Portal (TCGA).
Our results have shown that our feature selection and classification system
used with large-scale data can improve significantly the classification accu-
racy rate in combined genomic and proteomic data. Calculations were carried
out using the computer cluster Ziemowit (http://www.ziemowit.hpc.polsl.pl)
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