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Abstract:- 

From the last decades, computer scientists have looked to nature for bio-inspired solutions to 

computational problems, ranging from robotic control to optimization. One of the most common 

biologically computational techniques is Genetic algorithms (GA) that used for biological 

aspects which is totally based on the concept of natural selection in the bioinformatics domain. In 

this paper, we reviewed the multiple sequence alignment tools that are used for the alignment of 

sequences. Conventional algorithms (GA) and its variables effect on sequence alignments also 

studied .in the last section of the paper ANFIS approach also used to detect and optimize 

accuracy for whole of the genome, where this system corresponds to the neural network and 

fuzzy systems. The work will provide a clear understanding of data mining using GA techniques 

and will effect on the output and accuracy. 
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INTRODUCTION 

Data Mining is the method of finding meaningful patterns from a large amount of data and 

summarizes it into useful information. Data mining software is an analytical tool which gives 

dimensions and summarizes the identified relationships. Thus, a science of discovering 

meaningful knowledge from large datasets stored in data warehouse and to enhance new patterns 

with the help of different statistical methods is referred to as data mining. The data sources can 

be database, data warehouse, the web and other information repositories into the system. This 

involves some basic methods for discovering interesting patterns. It includes many important 

applications like health, finance, bioinformatics etc. 

KNOWLEDGE DISCOVERY FROM DATA (KDD) IN DATA MINING 

Data mining is also popularly known as Knowledge Discovery in Databases (KDD). Data mining 

approach is best suited for bioinformatics, and it creates a database of biological information for 

the development of KDD methods. Mining in biological data helps to extract useful knowledge 

from massive datasets merged in biology and in some other areas such as medicine, 

neuroscience. The KDD process is an iterative process consisting   of few steps to form new 

knowledge as shown in fig 1.1. 



 
Figure 1.1 Knowledge Discovery Processes [1] 

1. Data cleaning: To remove noisy and inconsistent data.   

2. Data integration: Multiple data source   may be combined in a common source.  

3. Data selection: At this step, the data relevant to the analysis are retrieved from the data   base.  

4. Data mining: Essential step in which intelligent techniques are applied to extract data patterns. 

5. Pattern evaluation: To identify patterns representing knowledge. 

The entire set of genetic information has been determined which allow scientists to better 

understand the nature of diseases and identify the mechanisms used for biological processes such 

as growth. Thus, it clearly tracks our evolution and its relationship with other species. Biologists 

are primarily used to gather new information.  So techniques and approaches have been 

developed which are well suited for biologists to manage the large amounts of data and 

improving the human condition. Data mining is one such technology which collaborates with 

bioinformatics for searching data mining of genomic sequence data. As bioinformatics is an 

emerging field of information technology and biotechnology and is the organization and study of 

biological data. The growth of methods to store sequences has a great impact in computer 

science, especially in searching algorithms and database approach. 

To access the significance of biomolecules it is necessary to understand the optimization 

algorithm. Genetic algorithms are powerful and widely applicable stochastic search which are 

used in the field of bioinformatics. It is one general purpose optimization method or a learning 

method based on the mechanics of natural genetics i.e. operations existing in nature. They 

combine a Darwinian approach with a structured and randomized, information exchange. The 

advantage is that they can search complex and a large amount of spaces efficiently and locate 

near optimal solutions rapidly. 

Genetic algorithm starts with population chromosomes. These chromosomes represent the best 

results to the target problem which are given more possibilities to reproduce than those 



chromosomes which are poorer solutions. Genetic algorithms work on a group of individuals that 

represent candidate solutions to find the best fitness function. This individual consists of a string 

of genes. 

There are two types of transformation in Genetic algorithm:  

a) Mutation Transformation. 

b) Crossover Transformation. 

Mutation operator changes some selected bits of chromosomes. It is a sudden change in one or 

more genes, or in the number or in the structure of chromosomes. The chromosomes are 

represented by binary strings then 0 changes to 1 and vice versa(1 to 0).This changing bits means 

that offspring are genetically different from its parent. In the crossover operator, all 

chromosomes are mixed with each other. It takes two chromosomes and produce new 

chromosomes by swapping some part of  the genetic information. Thus, Genetic algorithms were 

applied on data mining techniques for improving their search procedure and reduce programming 

complexity. 

In biology, the major area of sequence analysis is Multiple Sequence Alignment which is the 

comparison of three or more sequences of similar length. To represent sequence alignment, 

mostly sequences are aligned in particular rows.MSA involves global alignment of more than 

two sequences. It is often used to find homologous sequences in a large database and to align 

known homologues that may be functional, structural or evolutionary relationships between the 

sequences. It forms some of the most popular sequence alignment programs such as ClustalW. 

ClustalW creates a distance matrix using dynamic programming such as PAM3 or BLOSUM. 

Multiple sequence alignment is a pairwise alignment which uses two sequences one at a time, 

and it aligns all sequences in a set(Query set).These are computationally difficult to produce & 

most formulations of the problem lead to NP-complete optimization problems. 

Virus is a new kind of infectious agent which is very minute in size present in living cells 

of animals or plants. The name derived from a Latin word which means “poison”. In 1917, the 

French Canadian scientist, discovered bacteria and attributed to an agent called bacteriophage 

which are now known to be viruses that specifically infect bacteria. Viruses are not cellular 

structures; they can only be influenced by invaliding a cell. Viruses can infect every living thing 

from plants to animals. For this reason, they are always harmful to human life and these directly 

infect a cell present in the body. When a virus infects a cell, it damages the host completely.  

Viruses can cause immune system quickly and uninterrupted reproduction. 

Shu-Hsien Liao et al (2011) developed Data Mining Techniques (DMT) and their applications 

during the past decade. In this paper the description of data mining techniques, their applications 

and development has been mentioned [3]. This paper classifies three areas of Data Mining 

Techniques that are Knowledge types, Analysis types, and Architecture types. Some of the major 

applications which are hugely used in Data Mining methodologies are, it has made rise in 

performance in the development of expertise orientation and problem-oriented domain. It can 

influence on different social science methodologies, like psychology, cognitive science and 

human behavior which might implement on these methods. The tremendous change and having 

new explanation will allow various applications of Data Mining more on in forth. 

 

Zhongwu et al (2011) demonstrated one important problem on the basis of product 

features/attributes (sometimes refer as aspects). To produce a useful out new, these words and 

phrases, which are domain synonyms, need to be clustered under the same feature group [4]. 

Although several methods have been developed to draw out product features from review up to 

http://www.sciencedirect.com/science/article/pii/S0957417412003077


some extent, the limited work has been done on grouping of similar features. Standard methods 

for ending this problem are based on unsupervised learning using some forms of distributional 

similarity. However, we found that these methods do not do perform well. We then look through 

it as a partially for semi-supervised learning problem. Lexical features of the problem are used 

purposely to automatically identifying some labeled examples. Empirical evaluation shows that 

the proposed method outperforms existing state-of-the-art methods by a large margin. 

 

Ekanayake, J et al (2011) implements large numbers of independent jobs or jobs consisting of 

various numbers of tasks that perform minimal inter task communication is a basic need in many 

domains [5]. Various technologies ranging from classic job schedulers to the latest cloud 

technologies such as Map Reduce can be used to execute these "many-tasks” side by side. In this 

paper, the author presents two cloud technologies Apache Hadoop and Microsoft DryadLINQ to 

bioinformatics applications with the above tabulated characteristics. The applications are a 

Pairwise Sequence Alignment application and an Expressed Sequence Tag (EST) sequence 

assembly program. First comparison of the performance of cloud technologies are done using 

above applications and then compared them with traditional MPI implementation in one 

application. Next, the influence of heterogenous data on the scheduling mechanisms of the cloud 

technologies is analyzed and comparisons of performance of the cloud technologies under virtual 

and real hardware platforms are performed. 

Yanqiu Wang et al (2011) depicted MicroRNAs (miRNAs) that are non-coding RNAs which 

plays a key role in post-transcriptional regulation. Knowing of miRNAs is difficult to 

understanding their biological mechanism [6]. Nowadays, the method of machine-learning 

approaches has been employed to judge miRNA precursors (pre-miRNAs). However, features 

used are made to focus a single divergent and consequently induce different performance. Thus, 

feature selection is critical for pre-miRNA prediction. An optimized feature subset including 13 

features using a hybrid of genetic algorithm and support vector machine (GA–SVM) are 

constructed. Based on SVM, the classification performance of the optimized feature subset is 

much higher than that of the two feature sets used in microPred and miPred by five-fold cross-

validation. Finally, the classifier miR-SF to judge the most recently identified human pre-

miRNAs in miRBase is generated. Compared with microPred and miPred, miR-SF achieved 

much higher classification performance. Accuracies were 93.97%, 86.21% and 64.66% for miR-

SF, microPred and miPred, respectively. 

Richard Paul et al (2011) illustrates complex, high-dimensional data sets pose significant 

analytical challenges in the post-genomic era [7]. Such data sets are not exclusive to genetic 

analyses. There has been considerable effort to develop hypothesis-free data mining and machine 

learning methodologies. However, current methodologies lack exhaustively and general 

applicability. So, a novel non-parametric, non-Euclidean data mining tool, Hypercube explored 

exhaustively a complex epidemiological malaria data set by searching for over density of events 

in m-dimensional space. Hotspots of over density correspond to strings of variables, rules that 

determine the occurrence of Plasmodium falciparum clinical malaria episodes. The data set 

contained 46,837 outcome events from 1,653 individuals and 34 explanatory variables.  

Comparison of the Hyper Cube rule using variables identified by both traditional statistical 

methods and non-parametric regression tree methods. In addition, all possible sub-stratified 

quantitative variables are tried. No other model with equal or greater representatively gave a 

higher relative risk. 



Qi-wanget et al (2011) conducts research on colon cancer gene expression by applying statistical 

and data mining methods. The solution procedure, along with the results, is deployed through the 

tools of GB index, BP neutral network, wavelet transform [8]. The irrelevant genes are firstly 

screened out by GB composite index selecting the intersection of gene from two groups of spare 

genes as info-genes aiming to reducing dimensions. This paper takes advantages of the strong 

relationship among genes to remove the redundant ones. BP neutral network are used to evaluate 

the number of genes that are failed to judge. Thus the MIV method could be adopted to search 

for the signature genome from those genes whose misjudgment rate is minimum or the number 

of genes from their subset is minimum. As a result, the subset that consists of 12 genes is 

determined to be the optimal genome. Finally, wavelet transform is used to reduce the signal 

noise of data considering each gene expression as a gene signal.  

Frederic D. Bushmanet et al (2010) presents Python Nearest Alignment Space Termination 

(PyNAST), a complete re-implementation of NAST algorithm using the PyCogent toolkit, which 

includes three convenient interfaces: a Mac OS X GUI, a command-line interface and a simple 

Application Programming Interface (API). The Nearest Alignment Space Termination (NAST) 

tool is commonly used in sequence-based microbial ecology community analysis, but due to the 

limited portability of the original implementation, it has not been as widely adopted [9]. The 

NAST algorithm aligns a candidate sequence to a template alignment. The output, the aligned 

candidate sequence, is guaranteed to be the same length as the input template alignment. So, they 

concluded that the availability of PyNAST will make the popular NAST algorithm more portable 

and thereby applicable to datasets orders of magnitude larger by allowing users to install 

PyNAST on their own hardware. 

Heng Li, et al (2010) produces data on an unparalleled scale where exists a rapidly evolving 

sequencing technologies [10]. A central challenge to the analysis of this data is sequence 

alignment, whereby sequence reads must be compared to a reference. A wide variety of 

alignment algorithms and software have been subsequently developed over the past two years. 

The author proposed the BFAST alignment algorithm. In this, the current developments of these 

algorithms are reviewed and introduce their practical applications on different types of 

experimental data. They concluded that the short-read alignment is no longer the bottleneck of 

data analyses. They also consider future development of alignment algorithms with respect to 

emerging long sequence reads and the prospect of cloud computing. 

Mohammad Reza Gholamian et al (2010) suggested that Data Mining (DM) methodology has a 

huge contribution for researchers to extract the hidden knowledge and information which have 

been inherited in the data used by researchers [11]. This study has proposed a new procedure, 

based on expanded RFM model by including one additional parameter, joining WRFM-based 

method to K- means algorithm applied in DM with K -optimum according to Davies–Bouldin 

Index, and then classifying purchases product civility in under B2B concept. The developed 

methodology has been brought in use for SAPCO in Iran. The result shows a tremendous 

capability to the firm to check his customer loyalty in marketing plans formulated by this 

company in comparison with random selection basically used by almost all companies in Iran. 

 

Anil K. Jain et al (2010) organized data into sensible groupings is one of the most fundamental 

modes of understanding and learning. Cluster analysis is the formal study of methods and 

algorithms for grouping, or clustering, objects according to measured or perceived intrinsic 
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characteristics or similarity [12]. Cluster analysis does not use category labels that tag objects 

with prior identifiers, i.e., class labels. The absence of category information distinguishes data 

clustering (unsupervised learning) from classification or discriminate analysis (supervised 

learning). One of the most popular and simple clustering algorithms, K-means, was first 

published in 1955.It becomes difficult in designing a general purpose clustering algorithm 

and the ill-posed problem of clustering. A brief overview of clustering, summarize well known 

clustering methods, discuss the major challenges and key issues in designing clustering 

algorithms, and point out some of the emerging and useful research directions, including semi-

supervised clustering, ensemble clustering, simultaneous feature selection during data clustering, 

and large scale data clustering. 

 

Mehmet (2009) proposed an efficient method using multi-objective genetic algorithm to discover 

optimal motifs in sequential data. MOGAMOD can be applied to any data set with a sequential 

character [13]. The purpose of this approach is that a large number of tradeoff (i.e. non- 

dominated) motifs can be obtained by a single run with respect to conflicting objectives: 

similarity, motif length and support maximization. Furthermore, it allows any choice of 

similarity measures for finding motifs. By examine the obtained optimal motifs; the decision 

maker can understand the tradeoff between the objectives. Here comparison of MOGAMOD 

with the three well-known motif discovery methods, Align ACE, MEME and Weeder is done. 

Experimental results on real data set extracted from TRANSFAC database specify that the 

proposed method exhibits good performance over the other methods in terms of accuracy and 

runtime. 

CONCLUSION  

Sequence alignment attracts the intention of the researcher to enhance the accuracy and 

computational speed. Genetic algorithm with a combination of ANFIS performs better than 

conventional alignment algorithm. Among several optimization and alignment studies published 

on virus using mathematical techniques, but no literature/report published on this approach. So 

the objective of present studies is an attempt to do the work in this aforesaid area to make the 

bridge between information and analysis of sequence alignment to increase the accuracy and 

computational speed using data mining techniques. 
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