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ABSTRACT  
A gene is a segment of DNA that contains all the information 

necessary to analysis the defects and genetic problems that 

evolves in an organism. A gene is also the unit of information 

that is transferred through transcription and translation. This 

paper discusses the changes that happens in the cell either 

internal or external environment can lead to changes in gene 

expression. Most human diseases manifest through a mis-

regulation of gene expression. The outputs of DNA 

Microarray are processed by computation tools to take out 

biological significance which may help to detect human 

disease. Computation tools include a variety of algorithms of 

data mining, support vector machines, pattern recognition etc. 

Finding desired algorithm plays a major role in research to 

satisfy the requirements. Surveys on computational analysis of 

gene expression pattern are discussed here. 

General Terms 
Computational analysis on supervised, unsupervised and semi 

supervised classification are considered for survey.  

Keywords 
Gene, DNA, Microarray, Protein structure, Gene expression, 

Computational Analysis 

1. INTRODUCTION 
A major challenge to the medical sciences is the large number 

of disorders that are primarily genetic in origin. The most 

common diseases in which genetic abnormalities play a role is 

congenital heart malfunction and diabetics. These disorders 

include a wide variety of debilitating and fatal illnesses for 

which effective method of prevention can be provided. Gene 

Expression involves identification of differential expression of 

functionally related groups of genes and coordination in 

regulation of multiple genes. Protein processing, extracellular 

matrix remodeling and inflammation are three of the dominant 
processes in finding disorders that are simultaneously 

regulated in whole blood. 

2. DATABASE 
Gene databases plays major role in identifying biological 

occurrence, to detect various disease. These gene databases 

are very large in size and complex to work with, hence to 
store, access and manipulate these data efficiently is 
important deal. Gene databases are categorized as sequence 

databases, genome databases, microarray databases, protein 

structure databases and many more. Gene databases represent 

sequence information of the organisms. The few largest 

databases available are GeneBank, European Nucleotide 

Archive (EMBL), and DNA Data Bank of Japan (DDBJ). 

Microarray databases contain gene expression under various 

biological conditions. Microarray databases are ArrayExpress, 

Gene Expression Omnibus, and Genome databases collect 

organism genome sequences and fabricate the analysis for 

same. Xenbase, Corn, SEED, RGD are few other database 

available microarrays. These databases contain species 

genomes, or a single organism genome. Protein structure 

databases include inclusive domain of protein structure based 

on their similarities such as amino acid sequences and three-

dimensional structure. Protein structure database includes 

PDB, SCOP and CATH. Enormous biological data are 

available in text format, with many databases like PubMed 

and OMIN. The database contents [1] represent two main 

challenges a) Hierarchies of Co-expressed Genes and 

Coherent Patterns. b) Address the High Connectivity of Gene 

Expression Data Sets. 

3. COMPUTATIONAL TOOLS 
Data mining, Pattern recognition, Machine learning are some 

of the computational tools required for to analysis the 

database. Data mining extract usable data from a larger set of 

any raw data. It implies analyzing data patterns in large 

batches of data using one or more software. The analyses 

undergone are cluster analysis and frequent pattern analysis to 

find hidden pattern in data samples [18][3][15]. In Pattern 

recognition systems, finds some pattern that are drawn from 

the available raw data by applying some computational action. 

Patterns are focused on two important methods, Supervised 

and Unsupervised learning [5][6][9]. While machine learning 

is an artificial intelligence part which focuses on complex 

pattern using statistics, probability theory, or artificial 

intelligence. The decisions are made on this identified data 

[8][7]. 

4. RESEARCH IN BIOINFORMATICS 

4.1 Sequence alignment 
Sequence alignment [11], is an element method of 

information management, it has all important sense for 

discovering biologic sequence function, structure and 

evolution. The sequence alignment is to find out similar 

relation and biologic character of two sequences or multi-

sequence by certain special mathematic model or arithmetic. 

Sequence [10] subsets are identified using bisecting-kmeans 

algorithm where K-mer counts are considered as attributes for 

clustering.  A score matrix was built for the sequences in the 

subset by obtaining pairwise alignments.  The center 

sequences were identified by the sequence which maximizes 

the sum of pairwise score to the rest of the sequences. Finally, 

the sequences were merged based on pair wise alignments 

between the center sequence and other sequences.  

Progressive alignment process is followed in order to obtain 

the final alignment. 

4.2 Protein structure alignment and 

prediction 
Protein Structure Prediction [13] is the process of predicting 

the three dimensional structure of a protein from its amino 

acid sequence. Proteins are large biological molecules that 
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contains large amount of amino acid sequence. A layered 

architecture [14] with two interacting levels has been defined 

for dealing with both primary and secondary-structure 

information of target protein sequences. Proteins that have 

low sequence identities, but whose structural and functional 

features suggest that common evolutionary origins are placed 

together in super families [12] 

4.3 Gene expression 
Gene expression is the most fundamental level at which 

genetic constitution of a cell of an organism rise to the 

physiological characteristics. A novel chromosome 

representation [4] involves each chromosome to be embedded 

with sub-functions, which can be deployed to construct the 

final solution. As part of the chromosome, the sub-functions 

are self-learned or self-evolved. Gene expression [16] data 

being high dimensional and redundant, dimensionality 

reduction is of prime concern; here Randomized search is 

employed to reduce the dimensionality of data. Genes [gene 

17] have several distinctive roles in cellular processes; this is 

very difficult problem for classical clustering methods so 

mixture model is used to avoid this problem, with hidden 

Markov models (HMMs) as effective and flexible components 

5. MICROARRAY ANALYSIS OF GENE 

EXPRESSION 

5.1 Gene 
A gene is the basic physical and functional unit of heredity. 

Genes are made up of DNA, act as instructions to make 

molecules called proteins. In humans, genes vary in size from 

a few hundred DNA bases to more than 2 million bases. Every  

person has two copies of each gene, one inherited from each 

parent. Most genes are the same in all people, but a small 

number of genes are slightly different between people. Alleles 

are forms of the same gene with small differences in their 

sequence of DNA bases. These small differences contribute to 

each person‟s unique physical features. 

5.2 Gene analysis 
Genetic analysis refers to experimental procedures designed 

to identify the genes influencing physical characteristics in 

organisms and their patterns of inheritance. Major research is 

concentrated for analysis of this interpreted data. Number of 

tools and techniques are available for analysis purpose like 

DNA Microarray, SAGE, Tiling array etc. 

5.3 Microarray 
An array is an orderly arrangement of samples where 

matching of known and unknown DNA samples is done based 

on base pairing rules. An array experiment makes use of 

common assay systems such as micro plates or standard 

blotting membranes. The sample spot sizes are typically less 

than 200 microns in diameter usually contain thousands of 

spots. 

5.4 Microarray analysis of gene expression 
Microarray analysis of gene expression involves the cDNA 

derived from the mRNA of known genes is immobilized. The 

sample has genes from both the normal as well as the diseased 

tissues. Spots with more intensity are obtained for diseased 

tissue gene if the gene is over expressed in the diseased 

condition. This expression pattern is then compared to the 

expression pattern of a gene responsible for a disease. 

Microarray technologies [2] have provided the means to 

monitor the expression levels of a large number of genes 

simultaneously. Gene clustering and gene ordering are 

important in analyzing a large body of microarray expression 

data. 

6. COMPUTATIONAL ANALYSIS OF 

GENE EXPRESSION 
Gene computational analyses are required categories the gene 

based on their behavior. Classifications of genes are given as, 

supervised, unsupervised and semi supervised methods. 

Supervised method includes all data labeled and the 

algorithms learn to predict the output from the input data. 

Unsupervised method includes all data unlabeled and the 

algorithms learn to inherent structure from the input data. 

Semi-supervised includes some data labeled but most of it is 

unlabeled and a mixture of supervised and unsupervised 

techniques can be used. K-means clustering algorithm, run 

fast and consume less memory compared to hierarchical 

clustering algorithms. Accordingly, Cai et al.[19] developed 

two Poisson-based measures and employed them into a K-

means Clustering procedure to group tags with similar count 

profiles across libraries. An effective ensemble [20] approach 

is proposed. Ensemble classifiers increase not only the 

performance of the classification, but also the confidence of 

the results. The ensemble classifiers results are less dependent 

on peculiarities of a single training set. Semi-supervised 

classification [21] improved prediction accuracy with 

supervised method SVM, the performance increased with the 

number of unlabeled samples; the LDS method was robust 

with regard to the number of input features. 

6.1 Analysis 
The outcome of the computational analysis of gene data 

provides the study of different algorithms and their 

performance towards the desired results. 

Table1.Computational Analysis 

Classification 

Methods 

Algorithms Accuracy 

Supervised  Ensemble classifiers 80% 

Back propagation 75% 

Unsupervised  K-means clustering 82% 

Fuzzy C-means 

clustering 

90% 

Semi-Supervised  Support Vector 

Machine 

97% 

 

Semi-supervised algorithm proves to be the best in 

performance and accuracy, when compared to other 

classification methods. 

7. CONCLUSION 
An efficient system can be developed to handle gene 

expression changes based the disorders related to heart disease 

such as blood pressure, congenital heart disease and cardiac 

attack and diabetic for animals and human. The system 

involves two-level analysis. The first level includes 

preprocessing techniques, where the redundancies in the 

dataset are removed and summarizations of the data are 

collected. The second level includes statistical analysis, 

classification and development of ontology. The development 

in gene expression can provide an opportunity to study 

features of disorder in disease and provide path physiological 

context to handle complex disease.  
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