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Figure 1: The analysis process 

 

ABSTRACT 

This paper aims at defining a feature selection analysis process 

mainly based on Deep Learning for a particular set of 

bioinformatics data. In particular, the analysis is carried out on a 

dataset of 556 patients affected by leukemia extracted from GEO 

platform public database [1]. The patients belong to two distinct 

classes: acute lymphoblastic leukemia (ALL) or acute myeloid 

(AML). Each of them is characterized by a list of identical genes 

for all the patients. The analysis exploits feature selection 

techniques aimed at reducing the consistent number of variables 

(genes).  
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1 FORMAL MODEL AND APPROACH 

The proposed feature selection analysis process aiming at 

identifying the relevant genes is depicted in Figure 1. The  

analysis starts with a data clining of the data and removal of the 

batch effect and proceed with pre-processing techniques aimed at 

reducing the consistent number of variables (genes), to simplify 

and speed up the subsequent work of classification of the samples. 

The reduction in the number of variables (feature selection) is 

carried out by using specific statistical techniques for the 

treatment of bioinformatics data extracted from microarray 

experiments, aimed at classifying genes based on their differential 

expression between two different biological states (in this case, 

ALL and AML). Furthermore, we perform an additional feature 

selection using unsupervised deep learning model, autoencoder, to 

simplify and speed up the classification. Following the reduction 

in the number of variables, classification models have been 

implemented with the use of neural networks. 

2 CONCLUSION AND FUTURE WORK 

We obtained a classification accuracy of approximately 92%. This 

result is then compared with the support vector machines (SVM) 

to provide a broader view of the data classification problem. In 

addition, the gene enrichment analysis based on the functional 

annotation of the differentially expressed genes has been 

conducted. As a result, a differentially expressed pathway [2] 

between the two pathologies has been detected: the RNA 

degradation. This pathway is composed of 77 genes, of which 15 

are included in the 1,090 genes examined in this work. Future 

work will be devoted to the analysis of the genes composing this 

pathway [3].   
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