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Abstract

Background: The -158 (C—T) nucleotide change, known as Xmn I polymorphism, occurs in ¢y-globin gene promoter and may
result in elevated fetal hemoglobin (HbF). However some studies did not find any association of HbF with the mutation. This
study was taken to confirm the influence of Xmn-I polymorphism on HbF production in thalassemia intermedia patients in
Pakistani population.

Methods: Blood samples from 100 known thalassemia intermedia patients were collected and analyzed for Xmn-I
polymorphism and levels of hemoglobin F.

Results: High levels of HbF were found in Thalassemia intermedia patients being heterozygous and homozygous for Xmn-I
polymorphism.

Conclusion: XmnI polymorphism (C-T) of the ¢y-globin gene promoter is associated with increased expression of the %y-globin

gene, higher production of HbF and lesser clinical severity.

Keywords: Xmn-1 polymorphism; Thalassemia intermedia; Hemoglobin F
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Abbreviations: HbF: Fetal Hemoglobin.

Introduction

The-158 (C—>T) nucleotide change, known as Xmn
I polymorphism, occurs in Sy-globin gene promoter and
may results in elevated fetal hemoglobin (HbF). Role of
Xmnl polymorphism in the phenotype and levels of HbF in
homozygous and compound heterozygous p-thalassemia has
been in research in different populations [1,2]. Higher levels
of HbF in beta-thalassemia with the Xmnl polymorphism
shows the influence of this site on the gene expression
of B-globin [3]. However some studies did not find any
association between the mutation Ggamma -158 C—-T and
Hb F content in beta thalassemia intermedia patients [4].
This study was taken to confirm the influence of Xmn-I

Contribution of Xmn I Polymorphism in the Variation of Hemoglobin F in Thalassemia Intermedia

Patients in Pakistan

polymorphism on HbF production in thalassemia intermedia
patients in Pakistani population.

Materials and Methods

Xmn-1 can recognize the C-T polymorphism at position
- 158 from the Cap site of the G B-globin gene [5]. In order
to demonstrate this polymorphism, a 641bp fragment of
DNA flanking the polymorphism was amplified using the
following primers.
5 - GAA CTT AAG AGA TAA TGG CCT AA
5’ - ATG ACC CAT GGC GTC TGG ACT AG

The reaction mixture was prepared by adding 20 pl of

buffer, 1 ul of primer, 2 pl of DNA and 0.1 pl of Tag. The PCR
conditions were for the RFLP protocol with 940C for 1 minute
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denaturation time, Annealing at 60°C for 1 minute extension
at 72°C for 1 minute and 3 minutes of final extension at 72°C.
Numbers of cycles carried out were 30. Tubes were removed
from the PCR machine and the amplified fragment was

digested with 10 units of enzyme Pdm-I (Fermentus) at 37°C
overnightand the results were recorded after electrophoresis
on 6% Acrylamide gel (Figures 1 & 2).

e Y

Figure 1: Silver stained PAGE of the Pdml (Xmn I)-digested PCR products. The 641-bp represents the uncut(-) site, while the
418-bp and 223-bp fragments represent the cut (+) site. Samples 1,3,5 and 6 are -/+, whereas sample 7 is +/+, and 2,4 and 8
are -/-.

Figure 2: Hemoglobin F in Xmn-I polymorphism genotypes.

The presence of different hemoglobins including Xmn-I1-/+ | Xmn-I+/+ | Xmn-I-/-
hemoglobin A, A, and F was carried out by cellulose acetate HDbF % genotype | genotype | genotype
gel electrophoresis. (%) (%) (%)

0-5 1 0 0

Results Jun-20 7 5 5

Strong association of Xmnl polymorphism and HbF was 21-40 10 9 13
found. Patients being homozygous or heterozygous for the 41-60 9 3 6
mutation had more than 80% fetal hemoglobin. This suggests 61-80 3 5 6
that -158 GyXmnl polymorphic site results in the stimulation 81-100 12 15 10

of fetal hemoglobin (Table 1).

Table 1: levels of hemoglobin F in Xmn-I genotype.
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Discussion & Conclusion

High hemoglobin F was found in the thalassemia
intermedia patients included in this study. Milder
phenotype of the disease has been associated to increased
hemoglobin F. Xmnl polymorphism (C-T) is associated with
Gy-globin gene affiliated with higher production of HbF
[6]. Xmnl polymorphism is one of the factors ameliorating
[-thalassemia phenotype by stimulating fetal hemoglobin
expression [7,8].

Transcriptional silencing of y genes was impaired in
patients being heterozygous or homozygous for beta chain
mutations [9]. When B-mRNA is very much decreased
ymRNA and y gene expression was found to be increased.
Genetic determinant of high HbF are linked to intergenic
haplotype T and does not disrupt intergenic transcription.
Thus the polymorphic microsatellites (AT)x, (T)y -530 bp 5’
to B-globin gene cap site has been reported to play a role in
the HbF increase, when associated with a positive Xmnl site
in Gy-globin gene promoter [9]. In Thalassemia intermedia
hemoglobin F percentage seems to play an important role
[10]. In thalassemia reduced or absence of beta globin
chains results in the formation of its clinical grades which
are B-thalassemia major and beta-thalassemia intermedia.
Reduced beta globin chains results in reduced production
of functional HbA. This leads to ineffective erythropoiesis
causing anemia. Anemia stimulates erythropoietin secretion
and produce erythroid hyperplasia.

This proceed to the production of red cells precursors
with fetal globin gene and formation of HbF in the postnatal
life. Increased HDbF in thalassemia causes increased
production of F-cells. In this condition continuous production
of HbF is essential for the balance of alpha/non-alpha globin
ratio which reduces bone marrow hyperplasia and ineffective
erythropoiesis and therefore lowers the severity of disease

[4].

HbF in adults in indiscriminately distributed. The cells
with increased a chains will have increased y chain synthesis
to balance the globin chains so as to survive in the bone
marrow and to be released in blood circulation. This factor
along with erythroid expansion likely accounts for increased
fetal hemoglobin, however other factors may also be involved
in the alteration of HbF production [11].

Level of hemoglobin F is affected by many loci inside or
outside the B-globin gene cluster. BCL11A and HBS1L-MYB
loci have a minor effect on HbF level compared to the Xmnl.
Homozygous or compound heterozygous states for mild
alleles have much higher Hb F levels than those heterozygous
states for B-thalassemia [12].
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Incomplete switch over of fetal to adult hemoglobin
synthesis which leads to continued synthesis of HbF
throughout adult life is also one of the reasons of high
hemoglobin F. This residual y-globin expression in adults is
found in some of the red cells called F cells (FC). The levels of
HbF and FC are found to be variable in different population.
About 13- 32% of FC are increased if associated to XmnI-Gy
site. Chromosome 6q23 and chromosome Xp22.2-p22.3 are
also found to be associated to adult Hb F and FC levels [13].

A network of transcription factors and their coactivators
which function within multiprotein complexes are involved
in the increase of y-globin expression. Thus expression
of Gy-globin gene can be fine-tuned by XmnlI-Gy site by FC
trait and has also been found to be associated to a locus
on chromosome 8q and the relationship depends upon the
effects associated with the XmnI-Gy site [13].
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