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Introduction 

 One of the most important researches in 
bioinformatics and biomedicine is to predict and 
classify the function of unknown protein. The 
number of structures with unknown function is 
rapidly growing in Protein Data Base (PDB) and in 
Structural Genomics centres [1]. Utilizing protein 
structure knowledge to predict enzyme class had 
been shows the relationship between structure and 
functions of proteins [2]. Over the years, several 
studies based on alternative representation of 
protein have been proposed for protein 
classification and prediction. However, most of 
studies used only  predicted or global features 
extracted from protein sequence to assign function 
of distantly related proteins.  
 

Project Objectives 

The aim of this study is to assign the amino acid 
composition sequence into the six functional class 
of enzyme and there are various machine learning 
techniques have been applied as the predictor of 
the protein sequence. However, the main goal of 
this study is to compare and evaluate the 
performance of the commonly used supervised and 
unsupervised machine learning tools specifically for 
enzyme functional class prediction.  
 
 

Methodologies 

Three computational methods are employing to 
compare the performance between supervised and 
unsupervised machine learning in enzyme functional 
class prediction. The performance is focused on the 
sensitivity (true positive rate) and specificity (true 
negative rate) of the result regarding to find the 
threshold that maximizes the classification the 
classification accuracy. This study applying Naive 
Bayesian and K-Nearest Neighbor classification 
algorithms representing supervised machine 
learning while k-Means clustering algorithm with 
different distance parameters representing 
unsupervised machine learning. MATLAB is used as 
the platform to run those machine learning. 

Result and Achievement 

Figure 1a shows overall result for sensitivity while 
figure 1b shows overall result for specificity. Based 
on both results, Naive Bayesian is the top 
performance due to its good  and balance result 
whereby the decrease in sensitivity is accompanied 
by an increase in specificity which is the nature 
criteria of ROC curve. The comparative performance 
of both machine learning can be guidance for 
extensive research of enzyme functional class 
prediction. 
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    Figure 1: Overall results for sensitivity and specificity 
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