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oxygen and sulphur atoms, GRAVY, theoretical-pI and aliphatic index. The use of 
these features is well reasoned and motivated in previous works [22,23]. From our 

experiments, we find that a union of the features of ProtParams and PEPSTATS 
delivers better accuracy in comparison to using only one of the two feature sets. 

Figure 3 presents a comparison of the out of bag (OOB) error and accuracy for three 
cases obtained using a random forest classifier with default settings (mtry=7, 
ntree=10). Unique features from both tools such as dayhoffstat and number of Carbon 

atoms play a significant role in enhancing the classification accuracy. This is 
corroborated by the fact that they appear in our analysis of the top predicting 

attributes (Figure 8). 

Figure 3 - Accuracy and OOB error obtained using features from PepStats, ProtParams 
and combined features from the two tools.  

 
The classifier used is random forest with parameter values i.e. ntree = 10, mtry = 7. PepStats, an online 

sequence analysis tool computes values for 61 sequence features, while ProtParams computes for 36 

features. The classification result obtained after taking a union of the features from the two tools is 

shown in the third bar. Some of the features that are unique to each tool help in improving the accuracy 

and reducing OOB error. 

Data-set Preparation and Tools Used 

We selected a total of 2400 non-enzyme sequences and 4731 enzyme sequences. For 
level 1 experiment, we randomly selected 2400 enzyme sequences against an identical 
number of non-enzyme sequences. For level 2 and 3 experiments, we divided the 

4731 enzymes equally into training and test data, each containing 2366 and 2365 
instances respectively. The distribution of sequences across different classes was kept 

equivalent in both test and train data, as can be seen from Table 1. We did not 
normalize the feature values. WEKA, a widely used open source tool in machine 
learning was used to carry out all experiments [24]. We used Rattle, to perform 

feature selection using variable importance method [25]. The data set files can be 
accessed at: http://cholera.ece.northwestern.edu/EnzymePredict. 


