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Abstract

MiRNA is an import class of noncoding RNA and plays a key role in regulating
lift process. Researches have shown that miRNA plays an import role in the
occurrence and development of disease. In this paper, we analysis and predict the
associations between miRNAs and diseases based on the biological heterogeneous
network and machine learning method. The main contents are as follows:

(1) In this paper, we introduce in detail the methods that have been proposed to
predict the associations between miRNAs and diseases and compare the differences
between the methods, which provide the important reference information for the
follow-up study of biological information personnel who are interested in the
miRNA-disease associations’ research. The majority of methods use text mining to
calculate the diseases similarity and biological characteristics of miRNA to obtain the
miRNA similarity, then, miRNA-disease associations are calculated based on diseases
similarity and miRNAs similarity. For example, family and cluster characteristics of
miRNA are often used.

(2) We introduce and reform the methods, which succeed in predicting social
network association. KATZ based on biological heterogeneous network and
synthesizes the different step sizes and different modes of arrival between miRNA
and disease in heterogeneous network. CATAPULT based on semi supervised
learning method and uses the biased support vector machine to classifier
miRNA-disease pairs. For the miRNA-disease pair’s classification problems, the
positive correlations are determined, but the negative correlations are uncertain.
Taking into account the characteristics of the problem, we introduce biased support
vector machine to analysis and predict the associations between miRNAs and diseases
effectively and accurately.

(3) We proposed the prediction method based on ensemble learning. A number
of approaches have emerged for miRNA-disease association problem, but more

popular machine learning method does not play a role in the issue. In this method, we
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integrated multiple methods predicting the miRNA-disease association to act as the
features. This not only synthesizes the advantages of various proposed methods, but

also introduces the machine learning methods.

Key words: miRNA-disease association; Biological heterogeneous network; SVM
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