
EasyChair Preprint
№ 7143

Phylogeny, Predicton and Analysis of Sickle Cell
Anaemia Using Data Mining Tools from
Chhattisgarh State, India

Aakanksha Sharma and Dowluru Kaladhar

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

December 4, 2021



1 
 

PHYLOGENY, PREDICTON AND ANALYSIS OF SICKLE CELL ANAEMIA USING 

DATA MINING TOOLS FROM CHHATTISGARH STATE, INDIA 

Aakanksha Sharma
1,*

 and DSVGK Kaladhar
2
 

Department of Computational Biology, Atal Bihari Vajpayee University, Bilaspur (C.G.) 

*Corresponding Author: Aakanksha Sharma; email:Aakanshasharma490@gmail.com; Phone: 7415408366 

 

ABSTRACT 

Sickle-Cell Anemia is a genetically inherited blood disorder that transmits millions of people 

around the world. A phylogenetic tree was constructed and the gene of Sickle cell Anemia from 

Human is found related to the M. cynomolgus Beta-globin. Sickle cell trait was now observing in 

some regions of Chhattisgarh state of India. Data collection from 156 patients in nine regions 

(Bilaspur, Pendra, Bilha, Sipat, Jairamnagar, Belgahana, Kota, Takhatpur and Mungeli) has been 

collected in September 2018.  There are more number of Sickle cell people in Bilaspur(CG) 

followed by Pendra, Bilha, Sipat, Jairamnagar, Belgahana, Kota, Takhatpur and Mungeli.  Based 

on Linear Regression analysis, Females, age with 34 and blood as major cells from pendra region 

is predicted test positive. Based on the data mining results of Sickle-Cell Anemia disease dataset 

using WEKA software, BayesNet and Adbaboost M1 classifier provides highest accuracy 

80.52% and 80.12% respectively, compared with NaiveBayes, Bagging, J48, Random forest, 

Random tree and CART classifiers. 
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INTRODUCTION 

Sickle-Cell Anemia is an inherited blood disorder that is common among people from ancestors 

that are migrated and present in sub-Sahara Africa and Spain (Halberstein1999; Herrera and 

Garcia-Bertrand, 2018). About 2 million Americans that are belongs to sickle cell trait were 

carry genes to offsprings every year. This gene transfer may be about 3,000 times greater than 

the naturally occurring mutation rates that are calculated for man (Allison 1954; Jeremiah 2006). 

Some of the people from Chhattisgarh state in India are showing Sickle-Cell Anemia. A few of 

the symptoms that are caused by sickle-cell anemia include bone damage, eye damage, lung 

blockage, stroke, infections, and delayed growth (Serjeant 1997).  

There is only temporary treatment for sickle cell anemia and permanent cure is not there. Basic 

treatment can be done heavily by taking upon pain killers and oral or intravenous fluids to reduce 

pain (Adams 2001).  A recessive gene mutation change from glutamic acid to valine (GAG → 

GTG) at the sixth position on the 146 amino acid beta globin (HbB) of protein sequence located 
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at the 15.5 region of chromosome 11 in haemoglobin formation leads to Sickle-Cell Anemia 

(Ashley-Koch et al., 2000).  

Data mining (or data discovery) is the machine learning process of analyzing and predicting data 

collected by researchers in many fields. Data mining techniques are mainly applying in 

healthcare sectors gene expressions correlation studies, data collection and analysis, diagnosis 

and treatment predictions, etc (Tomar and Agarwal, 2013).  

 

METHODOLOGY 

Gene retrival and analysis 

Complete genome (GenBank: NC_000011.10) was retrieved from the NCBI database. 

 

Figure 1: Summary of Retrieved sequence 

 

 

Figure 2: Retrieved sequence 
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Construction of Phylogenetic tree 

The sequence has submitted to BLASTN and the related sequences are retrieved. The seqences 

are submitted to MEGA software and the phylogenetic tree has been constructed.  

 

Data collection  

Sickle-Cell Anemia Data collection from Sickle cell Institute,Genetic lab, Department of 

Biochemistry, Pt. J.N.M. Medical Collage,Raipur (Chhattisgarh). 

 

Data Mining   

Weka and Orange softwares are used to conduct analysis and predictions from the data collected 

that was related to Sickle-Cell Anemia. 

 

    

RESULTS AND DISCUSSION 

 

A phylogenetic tree was constructed and the gene of Sickle cell Anemia from Human is found 

related to the M. cynomolgus Beta-globin (Figure 3). 

 

Figure 3: Phylogenetic tree using MEGA for HBB Gene 
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The data mining using Simple Means with cluster centroids shown that Bilaspur has more 

number of patients with Sickle cell anemia with 25 years, Male and Blood as tested Positive 

(Figure 4). 

 

Figure 4: Simple Means 

The data distribution result and attribute statistics has been shown in Figure 5 and 6. 

 

Figure 5: Data Distribution 

 

Figure 6: Attribute statistics 

The linear regression result from orange software has shown in Figure 7. Orange software using 

sickle cell anemia data set and form distribution, linear regression, Attributes statistics and 

shown diseases highly infected region Bilaspur i.e., 32 and minimum in Mungeli i.e. 11 
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Figure 7: Orange software using Linear Regression Result 

 

The data evaluation in orange software has shown good results with Classification Tree followed 

by CN2 rules and Naïve Bayes (Figure 8). 

 

 

 

Figure 8: Orange software using Test Learner Result 

 

The results obtained from weka with the given dataset classified into two classes i.e. patients 

with sickle cell anemia and without sickle cell Anemia using various data mining techniques 

(Table 1). The accuracy to predict the Sickle cell anemia disease using different techniques is 

shown in different figures. Based on the results demonstrated, Bays Net and Adbaboost M1 

classifier provides highest accuracy 80.52% and 80.12% to predict the diseases. The 

performance of the algorithm is calculated using the equation for Total Accuracy and Random 
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Accuracy. Here, True positive and True Negative, False positive and False Negative parameters 

are taken to evaluate the equation and Random tree has72.42% shown lowest accuracy. 

 

Table 1: Classification for Sickle cell anemia Dataset in WEKA software 

 

Algorithm Correctly Classified Time Taken(Seconds) 

Bays Net 80.52% 0.02 sec. 

Naive Bayes 79.16% 0 sec. 

Naive Bays Simple 79.84% 0.02 sec. 

Naive Bays Updatable 79.84% 0 sec. 

Adbaboost M1 80.12% 0.02 sec. 

Bagging 79.41% 0.03 sec. 

J48 75.64% 0.02 sec. 

J48 Graft 75.64% 0.02 sec. 

Random forest 74.25% 0.05 sec. 

Random tree 72.42% 0 sec. 

CART 76.92% 0.09 sec. 

User Classifier 10 fold cross validation 12.96 sec. 

 

 

CONCLUSION 

In the medical field accuracy in prediction of datasets of the diseases of living systems is the 

most important factor. In the analysis of data mining techniques and tools Bays Net Classifier 

gives 99.87% of highest accuracy using WEKA tool. In future the sickle cell anemia can be 

prevented using gene analysis, machine learning methods and previous history of the diseases.  
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