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ABSTRACT 

The identification of essential proteins is theoretically and practically important as it is essential 
to understand the minimal surviving requirements for cellular lives, and it is fundamental 
of drug development. As conducting experimental studies to identify essential proteins are 
both time and resource consuming, here we present a computational approach in predicting 
them based on network topology properties from protein-protein interaction networks of 
Saccharomyces cerevisiae, Escherichia coli and Drosophila melanogaster. The proposed 
method, namely EP3NN (Essential Proteins Prediction using Probabilistic Neural Network), 
employed a machine learning algorithm called Probabilistic Neural Network as a classifier to 
identify essential proteins of the organism of interest. EP3NN uses degree centrality, closeness 
centrality, local assortativity and local clustering coefficient of each protein in the network for 
such predictions. Results show that EP3NN managed to successfully predict essential proteins 
with an average accuracy of 95% for our studied organisms. Results also show that most of the 
essential proteins are close to other proteins, have assortativity behaviour and form clusters/
sub-graph in the network.

Keywords: essential protein; machine learning algorithms; neural networks; protein interaction 
networks 

ABSTRAK 

Pengenalpastian protein utama adalah penting secara teori dan praktikal kerana ia penting 
untuk memahami keperluan minimum bagi kehidupan sel, dan ia menyediakan asas untuk 
pembangunan dadah/ubat. Memandangkan kajian untuk mengenal pasti protein utama yang 
dijalankan secara eksperimen memerlukan tempoh atau masa yang lama serta sumber yang 
terhad, di sini dibentangkan pendekatan pengkomputeran dalam meramal protein-protein 
utama berdasarkan sifat-sifat topologi rangkaian daripada rangkaian interaksi protein bagi 
Saccharomyces cerevisiae, Escherichia coli dan Drosophila melanogaster. Kaedah yang 
dicadangkan, iaitu EP3NN (Ramalan Protein Utama menggunakan Rangkaian Neural 
Berkebarangkalian), menggunakan al-Khwarizmi pembelajaran mesin, iaitu rangkaian neural 
berkebarangkalian sebagai pengelas untuk mengenal pasti protein utama organisma-organisma 
tersebut. EP3NN menggunakan kepusatan darjah, kepusatan keakraban, assortativiti tempatan 
dan pekali kelompok tempatan bagi setiap protein dalam rangkaian tersebut. Hasil kajian 
menunjukkan bahawa EP3NN berjaya meramal protein utama dengan purata ketepatan 95 % 
bagi organisma-organisma yang dikaji. Keputusan juga menunjukkan bahawa sebahagian besar 
protein utama berkedudukan dekat dengan protein lain, mempunyai tingkah laku assortativiti 
dan membentuk kelompok/subgraf dalam rangkaian. 
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