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Abstract
Protein Classification is a very important aspect of Bioinformatics 
and no one has yet optimized the Architecture of Artificial Network 
Based Technique for protein classification. So there is a need for 
changing the architecture of ANN to increase the effectiveness 
of ANN for protein classification.
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I. Introduction
Proteins are large, complex molecules that play many critical roles 
in the body. They do most of the work in cells and are required 
for the structure, function, and regulation of the body’s tissues 
and organs. Proteins are made up of hundreds or thousands of 
smaller units called amino acids, which are attached to one another 
in long chains. There are 20 different types of amino acids that 
can be combined to make a protein. The sequence of amino acids 
determines each protein’s unique 3-dimensional structure and its 
specific function.

Fig. 1: Structure of Protein

The amino group (-NH2) of one amino acid is linked with the 
carboxylic group (-   COOH) of the adjacent amino acid to form 
peptide bond.

II. Classification of Proteins
Enzymes - catalyze chemical and biochemical reactions within 
living cell and outside. Sucrase and Trypsin are examples of 
Enzymes.
Hormones - responsible for the regulation of many processes 
in organisms. Insulin and Growth hormones are examples of 
Hormones.  
Transport Proteins - transport or store some other chemical 
compounds and ions. Hemoglobin and Lipoproteins are examples 
of Transport Proteins.
Antibodies/Protection Proteins - involved into immune response of 
the organism to neutralize large foreign molecules, which can be a 
part of an infection. Immunoglobulin is an example of Protection 

Proteins. 
Structural proteins- responsible to maintain structures of other 
biological components, like cells and tissues. Collagen and Keratin 
are examples of Structural Proteins. 
Motor proteins- convert chemical energy into mechanical 
energy. 
Receptors - responsible for signal detection and translation into 
other type of signal. 
Signaling proteins - involved into signaling translation process. 
Storage proteins - contain energy, which can be released during 
metabolism processes in the organism. Casein and Ferritin are 
examples of Storage Proteins.

III. Structures of Proteins

A. Primary Structure of Protein
The primary structure of proteins refers to the linear number 
and order of the amino acids present. The convention for the 
designation of the order of amino acids is that it contains:
N-terminal end that is the end bearing the residue with the free 
α-amino group and is to the left. 
C-terminal end that is the end with the residue containing a free 
α-carboxyl group and is to the right.

B. Secondary Structure of Protein
The ordered array of amino acids in a protein confer regular 
conformational forms upon that protein. These conformations 
constitute the secondary structures of a protein. Proteins fold into 
two broad classes of structure termed as follows:
Globular Proteins are compactly folded and coiled.
Fibrous Proteins are more filamentous or elongated.

C. Tertiary Structure of Protein
Tertiary structure refers to the complete three-dimensional 
structure of the polypeptide units of a given protein. It is the 
spatial relationship of different secondary structures to one another 
within a polypeptide chain. The interactions of different domains 
is governed by several forces. These includes:
Hydrogen Bonding 
Hydrophobic Interactions 
Electrostatic Interactions  
Van Der Waals Forces. 

D. Quaternary Structures of Protein
The structure formed by monomer-monomer interaction in an 
oligomeric protein is known as quaternary structure. Oligomeric 
Protein is composed of multiple identical polypeptide chains or 
multiple distinct polypeptide chains. 
For Example: Hemoglobin

IV. Data Mining
Data mining (sometimes called data or knowledge discovery) 
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is the process of analyzing data from different perspectives and 
summarizing it into useful information - information that can 
be used to increase revenue, cuts costs, or both. Data mining 
technique is one of a number of analytical tools for analyzing data. 
It allows users to analyze data from many different dimensions or 
angles, categorize it, and summarize the relationships identified. 
Technically, data mining is the process of finding correlations or 
patterns among dozens of fields in large relational databases. While 
large-scale information technology has been evolving separate 
transaction and analytical systems, data mining provides the link 
between the two. Data mining software analyzes relationships 
and patterns in stored transaction data based on open-ended user 
queries. 
Data mining consists of five major elements: 

Extract, transform, and load transaction data onto the data 1. 
warehouse system. 
Store and manage the data in a multidimensional database 2. 
system. 
Provide data access to business analysts and information 3. 
technology professionals. 
Analyze the data by application software. 4. 
Present the data in a useful format, such as a graph or 5. 
table.

V. Techniques of Data Mining

A. Classification
Is the task of generalizing known structure to apply to new data. 
For example, an email program might attempt to classify an email 
as legitimate or spam. Common algorithms include decision tree 
learning, nearest neighbor, naive Bayesian classification, neural 
networks and support vector machines.

B. Clustering
Is the task of discovering groups and structures in the data that are 
in some way or another “similar”, without using known structures 
in the data.

C. Regression
Attempts to find a function which models the data with the least 
error. 

D. Artificial Neural Networks
An Artificial Neural Network (ANN), usually called neural 
network (NN), is a mathematical model or computational 
model that is inspired by the structure and/or functional aspects 
of biological neural networks.

E. Association Rules
Searches for relationships between variables. For example a 
supermarket might gather data on customer purchasing habits. 
Using association rule learning, the supermarket can determine 
which products are frequently bought together and use this 
information for marketing purposes. This is sometimes referred 
to as market basket analysis.

VI. Artificial Neural Network
An Artificial Neural Network (ANN), usually called Neural 
Network (NN), is a mathematical model or computational 
model that is inspired by the structure and/or functional aspects 
of biological neural networks. A neural network consists of 
an interconnected group of artificial neurons, and it processes 

information using a connectionist approach to computation. In 
most cases an ANN is an adaptive system that changes its structure 
based on external or internal information that flows through the 
network during the learning phase. Modern neural networks 
are non-linear statistical data modeling tools. They are usually 
used to model complex relationships between inputs and outputs 
or to find patterns in data. 

Fig. 2: Working of Neural Network

VII. Objectives
The objectives are:

To study the protein classification process in the area of 1. 
bioinformatics.
To Study the metrics required for protein classification two 2. 
parameters are used i.e speed and accuracy.
To develop ANN based system for protein classification.3. 
To conduct iterations to improve the architecture of ANN 4. 
based system for protein classification to improve the accuracy 
and reduce the time taken for protein classification.

VIII. Conclusion and Future Scope

A. Conclusion
Detection of disease at early stage is more important so that 
accurate result could be shown. With comparison of different 
architectures of Neural Network, it is found that we are getting 
accurate results for curing the disease. As per previous results for 
curing the disease our results are more accurate and detection is 
done within short period.

B. Future Scope
The work can be extended in following directions:

This work can be extended to solve other diseases.1. 
Any other method can also be discovered so that accurate 2. 
results can be produced.
Further investigation can be done so that diseases can be 3. 
detected within short period.
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