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Abstract:
In the recent era of science, the researchers are facing a 
considerable amount of raw biological information on 
different aspects of life science. Processing this informa-
tion could be of great importance for predicting the out-
come of biological interactions. One of the advantages of 
the in silico methods is to reduce the cost of laboratory 
work, project expenses, and the unnecessary sacrifice of 
animals. One of the applications for computers in life 
science is for classifying the structures of proteins based 
on their pseudo amino acid composition; such as clas-
sification of laccase enzymes from bacterial and fungal 
sources, or classification of Glutathione S-transferases 
from various sources by using different machine learn-
ing algorithms, such as Support vector machine (SVM), 
Random Forests (RF), Covariance Discrimination (CD) 
and Optimized Evidence-Theoretic K-nearest Neighbor 
(OET-KNN).  In silico methods could also be used for 
predicting the structures of proteins that their tertiary 
structures have not been identified by crystallography 
methods, such as predicting the structure of Alcohol 
Dehydrogenase from Cyanobacterium Synechocystis sp. 
PCC 6803, which is a critical enzyme for biofuel pro-
duction, or the Glutamate Dehydrogenase (GDH) from 
this Cyanobacterium. In this regard, different protein 
structure prediction methods, including denovo, tem-
plate-based or a combination of them could be used by 
researcher’s choice, based on the available information 
on protein. Another application of bioinformatics meth-
ods on structure analysis is the phylogenetic tree analysis, 
which demonstrates highly valuable information, that 
indicates the relationship of the similar structures from 
different species. Such information will be very useful for 
predicting the structure of a homology modeled protein, 
or perhaps the activity of a protein, based on its amino 
acid sequence.

Another practical use for these in silico methods is to pre-
dict the interaction of the receptors and their potential 

ligands (including both co-enzymes, or substrates. In this 
regard, examples include predicting the substrates and 
co-enzymes for Alcohol Dehydrogenase from Cyanobacte-
rium Synechocystis sp. 
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