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ABSTRACT
Thalassemia is a heterogeneous group of genetically determined
anemias due to an impaired synthesis of globin chains which are an
integral part of the haemoglobin molecule. All normal
haemoglobins are formed from 2 α-like chains and 2 non-α chain.
Thalassemia affects 7% of the world’s population. An estimated
3.9% of Indian population carries the
thalassemia trait.
Thalassemia is of two types (I) Alpha-thalassemia (II) Beta
thalassemia. Beta thalasseamia is more common than alpha in
Indian population. Beta globin gene is located on chromosome
number 11. The present study was carried out to detect the
mutation in codon19 and codon41/42 of beta globin gene. The
detection technique includes isolation of DNA from peripheral blood
of the thalassemia patients of Surat and Anand regions of Gujarat
state. DNA was isolated by standard phenol: chloroform method.
PCR-RFLP was used for detection of mutation in codon19 and codon
41/42 of beta globin gene with MaeII and TaqI restriction enzymes
respectively. Analysis for mutation in codon19 of beta globin gene
shows presence of mutation with frequency of 64.28%AA (mutants)
and 17.86% AB (heterozygous) in thalassemic patients while
absence of mutations in normal individuals . For Codon 41/42 it was
found that mutation was absent in the thalassemic samples and
normal individuals
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INTRODUCTION
protein in red blood cells that carries oxygen.
Thalassemia is a blood disorder in which the body
Thalassemia affects 7% of the world’s population.
makes an abnormal form of hemoglobin, the
An estimated 3.9% of Indian population or 1 in 25
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carries the gene for thalassemia [1] .In India, around
80 to 90% of the 10,000 babies born each year with
the disease die from it. In certain Indian
communities like Assamese, Bengali, Gujarati,
Maharashtrian, Marwari and Punjabi, as high as
25% population are silent carriers of defective
thalassemia gene [1] . The thalassemia is classified
according to which chain of the hemoglobin
molecule is affected. In α thalassemia, production
of α globin chain is affected, while in β thalassemia
production of the β globin chain is affected.
Thalassemia produces a deficiency of α or β globin,
β globin chains are encoded by a single gene on
chromosome 11; α globin chains are encoded by
two closely linked genes on chromosome 16. Thus
in a normal person with two copies of each
chromosome, there are two loci encoding the β
chain, and four loci encoding the α-chain. The
disease thalassemia is controlled by an allele,
which in homozygous condition produces the
severe thalassemia, but in heterozygous condition
results in a mild form of the disease. Inheritance
pattern of beta thalassemia intermedia follows
classical autosomal recessive pattern of
inheritance. Thalassemia is a monogenic,
autosomal recessive disease [2]. If large number of
families are examined where both parents are
carriers of beta thalassemia genes than 25% (1 in 4)
of their offsprings will have homozygous beta
thalassemia syndrome i.e. presenting as beta
thalassemia major. 50% of the offsprings will be
carrier of beta thalassemia gene and 25% of the
offspring will be normal.
OBJECTIVE
The present study has been carried out to
detect mutation in the beta-globin gene at codon
19 and codon 41/42 locus by Polymerase chain
reaction
–
restriction
fragment
length
polymorphism (PCR-RFLP) technique in thalassemia
patients and normal individuals.
MATERIALS AND METHODS
The blood samples for the study were
obtained from the 40 unrelated patients of
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thalassemia reporting to different hospitals and
pathology laboratories from Vadodara, Surat
districts of Gujarat and 40 Normal blood samples
were obtained from students volunteer P.G.
Department of Genetics, ARIBAS College, New
V.V.Nagar with informed consent. Methods of
collection and use of human samples were
approved by the institutional ethics committee.
The blood samples obtained were brought to
college laboratory on ice for further use.
Genomic DNA was extracted by standard
phenol/chloroform method [3] . The PCR reaction
was carried out to amplify beta-globin gene at
codon 19 and codon 41/42 locus by using primers
reported by [4].
Polymerase chain reaction was performed
using a Thermal Cycler. The PCR products were
subsequently screened for RFLP
with the
restriction enzyme MaeII for codon 19 and Taq I
for Codon 41/42.
DNA was amplified using 10pmol/µl of
each primer, 2X PCR master mix, DNAse free water
7.5 µl and DNA template 30ng/µl. This sample mix
was subjected to thermocycler consisting of
denaturation at 940C for 5 min, annealing at 59.20C
for 45sec for codon19 and annealing at 550C for
Codon 41/42 45sec and extension at 720C for
45sec and finally to 35 PCR cycles.
RESULTS
Amplified PCR products of Codon 41/42 region of
312 bp fragment was screened for Taq I RFLP (plate
1) and 293bp fragment of Codon 19 was screened
for MaeII RFLP.
Genotyping
was
done
according
to
[4]
Pramoonjago . In the present study for codon 19
three
restriction patterns were observed in
thalassemic patients i.e. genotypes AA, BB and AC
and in normal individuals genotype AA and BB
were observed (Plate 1). For Codon 41/42 one
restriction patterns was observed in Thalassemic
patients i.e. genotypes AA, in normal individuals
two genotype AA and AB were observed (Plate 2).
In the present study genotypes observed
for codon 19 in thalassemic patients
were
64.28%AA, 17.86% BB, 17.86% AB and in normal
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individuals 7.41% AA and 92.59% BB. Here the
most observed genotype in normal individuals is BB
which indicates absence of mutation in normal
individuals and in thalassemic patients most
observed genotype is AA which indicates presences
of codon 19 mutations. In codon19 of beta globin
gene shows presence of mutation with frequency
of 64.28%AA (mutants) and 17.86% AB
(heterozygous) in thalassemic patients while
absence of mutations in normal individuals.
For Codon 41/42 in Thalassemic patients
genotypes AA was observed. In normal individuals
two genotype AA and AB were observed. In
thalassemic patients are 100% AA and in normal
patients 90% AA and 10% AB. Here the most
observed genotype in normal well as in thalassemic
patients is AA.
In the present study, it was found that
Codon 41/42 mutation was absent in the
thalassemic samples studied.

ISSN: 0974 – 9446

DISCUSSION
The results of present study for codon 19,
presence of mutation in Codon 19 locus of beta
globin gene in accordance with Pramoonjago [4] i.e.
presence of mutation in codon 19 while absence of
mutations in normal individuals.
The results of present study is in contrast
with Sinha [5] and Colah [6] i.e. presence of
mutation in codon 19
The results of present study for codon 41/42
mutation i.e. less frequency of mutation at
codon41/42 is in accordance with Pramoonjago [4]
The results of present study i.e. less
frequency of mutation at codon41/42 in beta
globin gene are in contrast with Thein [7] reported
among the Beta-thalassemia group the frameshift
mutations 41/42 at a frequency of 62%.
This difference in distribution could be a
reflection of the difference in origin of the two
groups of patients Beta-thalassemia .
Figures

Plate 2:- Restriction digestion of codon 19 electrophoresed on 3% agarose
Lane 1, 4, 5, 7 – Mutant fragments of 293bp Lane 2 – Non mutant fragment of 218bp
Lane 8 – Heterozygous with 293bp and 218bp

Plate 1: Restriction digestion of codon 41/42 electophoresed on 3% agarose
Lane 1,2,3,4,6,7- Restricted Product, Lane 8- PCR product , Lane L- 100bp DNA Ladder
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