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ABSTRACT

Introduction: The Bayesian Dirichlet model is a method with score-based
structural learning, leading to more accurate learning of the Bayesian network
structure. In this study, the Bayesian Dirichlet Bayesian network was used to
classify gene expression data in bipolar disorder with lithium treatment.
Methods and Materials: Gene expression data of 120 patients with bipolar
disorder, including 47323 genes, were used, of which 120 received standard
treatment and 120 received lithium treatment. To analyze and classify the data,
the correlation and Bayesian networks were combined to create a model
showing the interactions between thousands of genes in a network. The critical
variables were then selected using partial least squares regression, and the
correlation network was made using biclustering and principal component
analysis. The Dirichlet Bayesian network model was created to classify the
correlation network. Finally, the accuracy of the prediction model was
evaluated using ROC curve analysis. R3.6.2 software was used to analyze the
data.

Results: Our analysis discovered 10788 essential and significant genes using
partial least squares regression. Nine homogeneous clusters were created
using the quadratic algorithm, and the representative of each cluster was first
selected with at least 75% of the changes in the data (correlation network).
Then, the classification was performed using the Bayesian network method, the
accuracy of which was 0.86, and the model's accuracy was 0.91.

Conclusion and Discussion: This study demonstrates the potential of a hybrid
approach, which can be developed for network analysis of thousands of genes.
This method can help study other diseases using existing datasets. The results
of such experiments will also help determine the exact cause and molecular
mechanisms of diseases.
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