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Gene Regulatory Network (GRN) inference aims to capture the regulatory influences between the genes and regulatory 
events in the GRN. Integrative Random Forest for Gene Regulatory Network Inference (iRafNet) is a RF based algorithm 
which provides a great result in constructing GRN inference by integrating multiple data types. Most of the approaches did 
justify their duty but there are some limitations which don’t allow it to reach its optimal state and needs a very long 
computational time to construct a GRN inference. Other than that, they do not provide optimal performance. There are 
redundant genes in the dataset. GRN inference by existing methods has a lower accuracy on benchmark and real dataset. 
Furthermore, the computational time to produce the GRN inference is very long in the existing methods. To overcome these 
issues is proposed improved the existing method by adding a gene selection into it. To perform the improvement the existing 
methods was studied and analyzed on their performance in constructing GRN inference. Improved iRafNet was designed and 
developed to reduce the computational time to construct the GRN inference gene from the dataset. Finally, the accuracy and 
computational time of the proposed method was validated and verified with the benchmark and real dataset. Improved 
iRafNet has proven its performance by having a higher AUC and lower computational time. 
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1. INTRODUCTION 

Bioinformatics is an interdisciplinary field of sciences 
which is combination of computer science, mathematics 
and also biological knowledge. Artificial Intelligence (AI) 
plays a very important role in Bioinformatics1. Ensemble 
learning is a machine learning paradigm in AI which 
constructs a set of hypothesis. Random Forest is an 
ensemble learning method which is used for feature 
selection, classification2, regression. It executes a broad 
bootstrap sampling, does feature selection randomly 3, 4 
and combines the outputs to produce the final model. 
Random forest produces a great output even with 
moderate sample size constraint. Moreover, Random 

forest 5, 6 has performed  
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a flexible and effective tool in predicting disease 
phenotypes 7. Recently, random forest is being applied in 
constructing Gene Regulatory Network (GRN).  

 GRN is the interaction between the molecular 
regulators and different elements inside the cell to cope 
the gene common issues faced in inferring GRN are, the 
non- linearity in regulatory relationship within genes, 
genomic data consists of incomplete and noisy 
informations, information or data consist of relatively 
more genes compared to the number of samples8,7,6,5. 
Usage of computational inference of GRN is getting 


