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Abstract 

Nowadays, the analysis of Gene expression has undergone much transformation in the past few years and there 

are some genome wide approaches which is being applied in the analysis of gene expression in human disease 

that paved the way to understand the pathogenic mechanisms. Some computational methods face difficulties due 

to the small number of samples of genes that vary in dimension, noise and some irrelevant genes with the help 

of Microarray technology, it is easy to assess and measure the genome-wide expression profiles. Generally 

fuzzy logic provides a mathematical framework for both modelling and describing the biological systems. Here 

fuzzy rules are applied to provide noise filtering capability for noisy gene expression profile. . In this paper, we 

propose a lot of Particle Swarm Optimization (PSO) to select small number of gene samples and artificial neural 

network (ANN) is implemented that helps in the classification of gene regulatory systems for neurodegenerative 

disorders.   

Key words:  Gene Expression, Particle swarm optimization (PSO), artificial neural networks, Fuzzy logic. 

1. Introduction 

Neurodegenerative diseases are mainly prevalent with the aging population. The gene expression of glial cells 

changed more with age and these changes were more significant in the regions damaged due to the Alzheimer’s 

and Parkinson’s diseases [1]. Parkinson’s disease (PD) is one of the neurodegenerative disorders. This disease is 

caused due to the substantial cell loss in the Substantia nigra pars compacto loss of dopamine (DA) 

neurotransmitter and also because of the deposition of protein within the brain as intracellular inclusions called 

lewy bodies [2]. The vigorous development of  

genome wide approaches for analysing gene expression implementing various data mining technologies may 

yield insight into the mechanisms causing PD. Recently gene expression data are analyzed using various 

computational intelligence methods. Here PSO technique is implemented to select the small subset of 

informative genes that is relevant for the neurological disorder classification.  
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2. Related Works 

2.1. Data Mining and Classification 

Data mining is the process of discovering the hidden patterns from the massive amounts of data. It is a 

knowledge discovery process and it involves process such as data cleaning, data integration, data selection, data 

transformation, pattern discovery, pattern evaluation.  

Classification, Clustering, Association Rule mining Regression are some of the data mining techniques. 

Nowadays predicting different types of disorders in human body is a great challenge in the medical field. Thus 

providing accurate prediction leads to better treatment which can be achieved by gene classification. 

Evolutionary algorithms can be implemented for pattern classification that has received great attention as they 

perform global searches in gene expression data [3]. This paper provides Artificial neural networks technique to 

analyse the nervous systems of the brain. 

2.2 PSO and ANN technique 

Particle swarm optimization (PSO) is a optimization technique that has applied in many areas such as artificial 

neural network training, fuzzy system control etc., This technique is mainly used to solve the optimization 

problems. In this technique, candidate solutions are termed as particles and the population of these particles is 

termed as swarm [4].Artificial neural network (ANN) is one of the analysis with the simple model of brain and 

the back propagation algorithm is one of the most famous methods to train the artificial neural network. 

Network connection weights, network architecture and network learning algorithms are the three attributes of 

ANN. This ANN is also used to perform classification in gene data and to classify the microarray dataset, the 

artificial neural networks uses the PSO in order to tune the parameters of functional link Artificial neural 

network[5]The figure 2.2[8] shows the gene expression in neurodegenerative human brain tissues. To identify 

an optimal subset of features becomes very complex task in bioinformatics. But on successful identification 

mainly focuses on the determination of a minimal number of relevant genes with the decrease of classification 

error rate. Thus the classification of gene expression data samples mainly involves feature selection [6] 

 
Fig.2.2.Age-Correlated Gene Expression in Normal and Neurodegenerative human brain tissues  
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3. Proposed Technique 

Neurodegenerative disease has been advanced in the past one decade. Improved scientific analysis and efficient 

analytical tools lead to huge reproducible data. Gene expression profiling (GEP) has uniquely placed to discover 

the pathway of disease pathogenesis and potential therapeutic targets [7]. In this proposed method, we describe 

how PSO is initialized with the group of random particles (genes) that posses some fitness values evaluated by 

the fitness function which is to be optimized. The fig 3.1 depicts the schematic diagram of Degenerative Neuro 

Database (DND) from NCBI resource.  

 

Fig.3.1. Schema Diagram representing DND [NCBI Resource] 

The particle (gene expression) is updated by two values where first one is the best solution (pbest) comes under 

fitness and it is stored .Then the second best value is tracked by the PSO in the remaining particle which is 

called as global best (gbest).After   calculating the two best values the particles are updated with its velocity and 

postions described below: 

 V=v ()+c1*random()*(pbest()-present) + c2*random()*(gbest() –present()) ---- (1) 

Present () =present () +v ()            ---- (2) 

Where v() is the particle velocity, present() is the current particle solution, pbest() and gbest() are the two best 

values calculated and random()  is a random number between 0 and 1. Here c1 and c2 are taken as learning 

factors which is always equal to 2.The above description is presented with the pseudo code and table.3.1[8] 

provides the significant error by obtaining 1000 randomized cross validation errors with age information 

randomly shuffled. 
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 PSO Pseudo code  

P= particle Initialization (); 

For i = 1 to tmax 

 For each particle p in P do   

    Fp=f (p); 

  If fp is better than f(pbest) 

     Pbest=p; 

end 

end 

gbest = best p in P; 

For each particle p in P do 

V=v+c1*random*(pbest-p) +c2*random*(gbest-p); 

P=p+v; 

end 

end 

 

 Table.3.1. Significance of the error by obtaining 1000 randomized cross validation errors 

PSO method is fair method to train ANN in order to obtain faster and better results. This ANN is also used to 

perform classification in gene data .Suppose there  5 inputs and 3 outputs so that the input layers has 5 neurons 

and output layer has  3 neurons and there are 7 neurons in the hidden layer then network weights can be evolved 

ie., 5*7+5*3 = 50 weights. Therefore the particle consists of 50 real numbers. After proper encoding of the 
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particles, the fitness function is determined. All the patterns are fed to the network whose weights are 

determined by the particles and then outputs are compared with the standard outputs. After finding the fitness 

value of the misclassified pattern, we can apply PSO technique to train the ANN to reduce the misclassified 

patterns. Here in the PSO method many parameters need not to be adjusted. Only hidden layers are adjusted to 

get better results. The difference between healthy and victim patients are illustrated in the fig.3.2. 

 

Fig.3.2. Difference between health and neurodegeneration 

4. Results and Experiments: 

In this paper, ANN is implemented for classifying the gene expression data. Gene expression data is classified 

with the pvalue and adjustable pvalue shown in the fig.4.1.by deploying PSO model. Here two best values are 

calculated and adjustable pvalue ranges from 0 to 1 to determine the occurrence of neurodegenerative disorder. 

 

Fig.4.1. Gene Expression Classification       with pvalue 
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The 10-fold cross validation method is carried out using the training set of the gene expression data shown in the 

fig.4.2.  

 

Fig.4.2. Classification distribution for gene symbol 

 A few samples of gene symbols are analysed and comparison results are shown in the fig.4.3. By applying PSO 

based ANN best values are calculated to measure the aging in the neurodegenerative disorder. 

 

Fig.4.3. Performance analysis of healthy and neurodegenerative disorder 

International Journal of Pure and Applied Mathematics Special Issue

2156



4. Conclusion 

Thus the proposed technique establishes the easy methodology of classifying gene expression data under two 

ways such as best and global solutions with random number to measure the aging in neurodegenerative 

disorders .In addition with gene expression profiles taken from the NCBI source shows the degenerative neuro 

database(DND) .The PSO with ANN method are used to find the candidate genes and the differential expressed 

novel genes can be classified accordingly across all brain regions. These new findings may provide new insights 

into the disease mechanisms and provide a significant contribution in the near future.  

The main target [10]  is to recognize a subset of cancer-associated genes which is utilized as biomarkers for 

cancer diagnosis and prognosis  Semi-supervised ensemble graph clustering and fuzzy membership particle 

swarm optimization  based feature selection for cancer subtype discovery.  
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