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Figure 2 – A flowchart diagram of direct sub-class level prediction model (Model 2). 

 

This model uses a query enzyme sequence and directly classifies into the sub-class. This model has 

been built using a random forest classifier with optimized parameter values, mtry = 7 and ntree = 200. 

These values correspond to the minimum OOB error rate obtained using this classifier. 

Sequence Extraction 

We extracted protein sequences of enzymes from the enzyme repository of SWISS-
PROT database [17]. Research in machine learning has proved that imbalance in class 
size can be an obstacle in building an accurately pred icting model [20]. Hence, the 

number of sequences extracted from every main class was kept well balanced. Since, 
each main class has many sub-classes, we randomly extracted sequences such that 

they are well distributed over the latter. The next step was to  remove identical 
sequences present in each main class. For this, we used CD-HIT, a program that 
removes redundant sequences, given a sequence identity threshold, which we set to 

100% [21]. Table I summarizes the distribution of sequences across all the main 
classes and sub-classes. We selected sequences from only those sub-classes that 

contained significant number of sequences (>200 sequences). The third column 
represents the sequences after removing all identical sequences.  

Feature Representation 

To extract sequence derived features, we used two online tools, EMBOSS-PEPSTAT: 

an online tool that generates a list of 61 feature values for a given sequence [18], and 
ProtParams: an online tool that computes values for 36 sequence features [19]. 

PEPSTATS generates values for features such as molecular weight, iso-electric point, 
amino acid composition, aliphatic amino acids, molar compositions of aromatic, 
polar, non-polar, charged, basic and acidic amino acids. A unique aspect of this tool is 

that it provides the dayhoffstat value for every amino acid present in the sequence. As 
defined by EMBOSS, dayhoffstat is the amino acid's molar percentage divided by the 

dayhoff statistic. The dayhoff statistic is the amino acid’s relative occurrence per 1000 
amino acids normalised to 100 [18]. ProtParams, on the other hand does not compute 
dayhoffstat values. However, it provides for feature values such as number of 

negatively or positively charged residues, number of carbon, hydrogen, nitrogen, 


