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INTRODUCTION

‘Haemoglobinopathies" are the commonest
genetic disorder of predominantly monogenic
nature in the world and is a serious public health
problem in India. The term 'Haemoglo-
binopathies” is given to the inherited disorders
of structure and synthesis of globin part of
haemoglobin molecule and falls into several
overlapping groups,

Haemoglobin E is the commonest stractural
variant in South East Asia. It is a hacmoglobin
variant in which there iz a substitution of normal
glutamine residue by lysine in the twenty
sixth amino acid ?nsumn of the f-globin
pul:gudn (B26 Glu to lys) and is cansed by

n 26 (GAG = AAG) mutation [OMIM
N 141900.0071) nfiheﬂ-gluhmgme Except
SOMme n-ra.dm pearance in India HbE 15
confi mally to persons originating from
Eastern ].nclla, specially the Morth-East (Das et
al., 2000). HbE muntation among Bodo Kachari
population of Assam (Morih-Easi India) has
been previously reported to be 64.5%, the
highest observed frequency of this mutation in
the world (Deka ef al,, 1988),

Tripura is one of the Morth-Eastern states of
India, and is surmrounded by the neighbouring
country Bangladesh on three sides and
connected to the Indian landmass by the Cachar
hill region of Assam and the Mizoram state.
Population of Tripura in the plains is
predominantly Bengali migrants (Austro-
Asiatic stock), while the population of Tripura
hill region is predominantly tribal population
of Tibeto-Burman and Thai stock.

A chance finding of high incidence of
Haemoglobin E among tribals of Tripura has
already been reported by us (Chakraborty etal.,

1996; De et al., 1997). The t study deals
wilhaigrg Cohort of 12 different tribal popula-
tions o

ura and a group of tribal school
chl—ldrl:n for more :Ictmlclap analyses of the
incidence and origin of HbE mutation in these
populations using advanced molecular
biological methods.

MATERIALS AND METHODS

Sample: A total of 840 randomly selected

ed individuals from 12 different tribal
populations of aged 2 to 76 years were
studied during the years 1996-1997 (Table 1)
and a group of 196 tribal school childrens
(Drebbarman) aged 12 to 14 years were siudied
during the years 1999-2000. Inclusion of first
order relatives of a selected individual in our
study group was eliminated by interview,

A 5 ml blood sample was collected from each

individual in vials containing EDTA as the
anticoagulant.
Laboratory Analyses: Preliminary screening
was carried out by estimating Hb concentration
{gm/dl), blood smear examination and red-cell
indices with an automated cell counter (Sysmex
k-100, Japan). Haemoglobin electrophoresis on
agarose gel at pH 8.6 was performed (Chandra
et al., 1987) to characterize haemoglobin
variants, Fetal hacmoglobin was estimated by
alkali denaturation method (Dacie and Lewis,
1991, modified after Betke ot al,, 1959). Slow
moving hacmoglobin variants like HbA, and
HbE were estimated by the gzl elution method
(Adhikary et al., 1987).

Homozygosity of Codon 26 (G-A) mutation
in Homozygous E individuals was performed
b}r polvmerase chain reaction (PCR) based

lification rﬁfmclur{ mutation system
fA M5 using the protocol published elsewhere
(Chakraborty et al,, 1996),

From the cohort of 840 mdwldualshelnng
to the tribal population of Tripura, 15 confi
homozygous E individuals were selected for the

study of haplotype of their f-globin gene cluster.
The f-globin gene cluster haplotypes were
delermmed usging four restriction fragment
lnnglh ism (RFLF) sites, namely,

I-lmn: 11/5"wp, Hine IL3"ywp for 5'
::tusl,-e.r and Hinf 1/3°p = Bam H I.IT p) for 3"
cluster. Fragments that contain the po hic
restriction enzyme digestion using slmard
procedure (Venkatesan et al., 1992). From the
results of RFLP-PCR, fnmpui-m haplotypes were


user
Text Box
PRINT: ISSN 0972-0073 ONLINE: ISSN 2456-6802 

user
Text Box
DOI: 10.31901/24566802.2002/04.02.05

user
Text Box
      DOI: 10.31901/24566802.2002/04.02.05

user
Text Box
PRINT: ISSN 0972-0073 ONLINE: ISSN 2456-6802 


106 SWAPAN KUMAR DAS, MADHUSNATA DE, BANI SENGUPTA ET AL

Table 1: Inddence of different haemoglobinopathy conditions, among 12 tribel populstions of Trpors

5 Tribal Populaticn R®  Normal  HBE Carrier HYE Orthers A% allele frequency
No. Homezygores FEE ¥
1. Chakrms ] 6l #4 16 — 03580 + (038
2. Darlong 37 14 IR 13 - 0.5087 + 0066
3. Debbarman 104 35 il 17 o 0.4086 £ (048
4. Halam &l 1% EL 11 — 0.4333 £ 0064
5, Jumatin 65 3 25 L] - 0.3307 £ 0.058
6, Marek G4 12 32 0 — 0.5625 £ 0.063
7, Mog 74 39 3l a4 —_ 0.2635 £ 0.051
8 Morasingh 20 17 — 03 — 01500 + 0080
9, Moatia 7 20 03 it — 0.2037 £ 0.078
10, Risng 48 14 24 1o = 0.4583 £ 0.072
11, Trigura &9 25 48 1l 05 0.4157 £ 0,052
12, Uchal L 13 41 F] - 0,5142 £ 0.060
Todal g4 301 398 135 05 0,4000 £ 0017

*n = pumber of individusls tested.
*25. E. = sandard errar,

constructed using the conventional method
{Hundrieser et al,, 1988). A total of 30 B* chro-
mosomes were haplo

Statistical Analyses: Smwblemmum]nwﬂmds
including mean values and gene frequency was
calculated to analyse results,

RESULTS

Screening of 840 individuals from 12 tribal

ulation nfT showed 301 individuals
tu e normal; individuals HbE carriers
{hetemzygﬂtes} 135§ = Homozygous
E (HBE d:sm:] and six individuals of other
categories (including one f-thalassaemia carrier,
one HbS carrier and four HHSE compound
heterozygote). B* allele frequency in this total
study group was 0.4 (Table 1).

Among the 12 tribal population studied,
highest % allele frequency (0.5625) was
il}hsm?ai 1351;mgﬂmm¢ké{n=ﬁljmhﬂe the
owest (0, 15) was observed among Morasinghs
in=20}. In the three populations, ua.tmhrMard-:,
Uchai and Darlong, mutant allele frequency (ie.,
[{* allele) was higher than the unnnal allele
frequency of f-globin gene (Fig. 1).

Mean haemoglobin concentration of Mormal
individuals was 11.91 gm/dl while in Homo-
#ypous E individuals itwas 10,82 gmydl (Table 2).

Analyses of 30 B® or codon 26 (G-A) muta-
tion bearing chromosomes showed that this
mutation in tribal population of Tripura was
present only on four different haplotype
backgrounds all linked to framework 2. Among

Table 1: Different and bischemical pa-
rameters of ind belonging to trikal popa-
laithoaus of Tripura

Hb Fhdy;  HNE+ HLE
el M A
Fhemeciype [Mean]  [Mean]  [Mea]  [Mean]

Tormeal (@ = 301) 1.3 173 — (L4

HE carmier (no= 33E) 1160 —- ] 054

HWE 10082 — %15 o7l

(=135}

the four haplotypes, (5 +++Hi® —3) haplo
was most predominant and was observed on 19
out of 30 f® mutation bearing chromosomes
studied (Table 3),
Screening of 196 tribal school children
Tahle 3: Reaukt of four -
globin [mtdﬂr::r'mr":{“m#mﬂﬂ
HBE home-zypotes belonging to tribal populs-

tiomns of Tripura
Tipe Haplope® MNumber af @  Framework
chromosomes  assgned
1 (- Bn:— ) 03 2
i (¥ +++ 539 19 1
3 (5 ++=f=19 o7 i
4, i +FB_3r] [1]] 2

RFLP sitea ordered as 3'—Hind III Gy-Hine 115" *FR-
Hine 1173 "¥f- anb'] p=3', =s* pmmﬂu of palymorphic
restriction sites and *~', ahsance of polymorphic restriction
sites,

showed 43 individuals to be normal, 113
individuals as HbE ﬁmaﬂmlem 40 mjdurjiuh
as Homozygous E. e in this
study group was 0.4925 (Table 4),



HAEMOGLORIN E IN TRIFUEA

Tubled: Incidence of different hae COT-
dithoms, smong Hlﬂﬂmgm Eroip
12 to 14 years) of Tripura (Tebbarmaons)

Phenstype H % o imdiwigdually
Marmal 43 1193
HLE carries 113 3765
HbE Homozygoles 40 20,40
Frequency of [® allele 04923 +0.03
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Fig. 1. HbE allele frequency gradient graph showing the
incid ence of HBE ammaongst the Tribal populations
of Tripura

_communities,
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DISCUSSION

Indian populations are subdivided by
linguistic, religious, caste and other barriers,
which resulted in the existence and ion
of thousands of distinct, highly inbred
Tripura, the Morth Eastern state
of India has large number of endogamous tribal
populations of Tibeto-Burman stock, and have
a long history of political and military
interaction with different of South East
Asia, Study of alarge sample is thus very useful
to interpret genetic heterogenity among this
populations.

#40 randomly selected individuals from 12
tribal populations of Tripura is a true
representative sample and shows the high
incidence of HbE mutation (f® allele frequency
=14} in them. Ii has been seen that individuals
homozvgous for hacmoglobin E may have a
thalassaemic phenotype. An i ired synthetic
rate, may occur as codon 26 (G=>A) mutation
could create a cryptic splice site that causes
abmormal f-globin mRMNA processing and
decreased production of mature [-globin
pol ide (Orkin et al., 1982), In our stud
we found that homozygous E individuals
were nol anasmic compared to normal
individuals of the same_gupulatiun. This
suggesis that codon 26 (G—=A) mutation is a
‘newtral mutation” in these populations and also
partly explains the predominance of mutant or
p® allele in three tribal Ernuﬂs of Tripura.

Heterogenity of p* allele frequency in
different tribal can be explained by the
endogamy practised by those tribal proups.

RFLF marker based four point haplotyping
of 30 chromosomes bearing codon 26 (G2 A)
mutation was carried out to detect the origin of
this mutation. Inspite of expected (2) or 16
haplotypes, * mutations were observed only on
four haplotypes, so a linkage disequilibrium
exists. (5" +++% —3') haplotype was predomi-
nant in Tripura and is also a predominant
haplotype in Assam and South East Asia. All
the j* haplotypes were linked to framework 2.
It is probable that f* mutation in this I%Mm
originaied as a si muta.u“lldounn (5 +-+-+r:h—
3"y haplotype background and appearance of the
p nnuauﬁ on haplotype backgrounds other
than the predominant haplotype may be due to
a r&mml?irmliun event in the "hot-spot’ region
5' to p-globin gene (Chakravarti et al., 1984).

Our previous study of f thalassemia / HbE
matings have shown a distinct preponderance
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of HbE in the children in West Bengal {Ajmani
etal., 1977). Among the 104 randomly sclected
individuals of Debbarman tribals of mixed age
group, (i frequency was 0.4086 + 0,048, while
in 196 school children aged 12 to 14 and
belonging to same tribal group, p* frequency
was 0.4923 + 0.036. Apparently this resalt
exhibits an increase in mutant allele frequency,
but it does not clearly indicate that selection
mechanism is operating in favour of the f* allele
and replacing the normal allele of the gene pool
by mutant allele, More-detailed cross-sectional
study of the frequency distributions of HBE in
successive age proups invelving large number
of samples is required to come into any
conclusion.
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ABSTRACT A large cohort of B40 mﬂl-mﬂ:-' selecied in-
dividuals from 12d4l'l'¢rentmbd3§om and & group of 196
tribal school children of Tri E. Indis was studied ta
ml:n-nlwmclmmdmgmnfﬂhlimuhn in these

populations. B allele frequency was highest among Mareks
(0.5625). In tribal growps msant sllels nc‘ywi.l
higher than the normal allele l'm-qu:my of [i-glo

Analysea of 30 B mutation bearing

thai this mmsaticn ia present on -nnl'nm-ﬁ!'f: lu-

type backgrounda, all linked fo framewark 2. (5" 44+ [#

3"} haplotype wis maost prevalent in the present study prow

which indscatgs the origin of codon 2 {G—}&} a8 & al'l.gﬁ
mntation in this region. Among the 104 randomly selected
individieals of Debbarman tribals u-qu:::lja,egmp- B® fre-
quancy was 04086, while in 196 school children aged 12 1o
14 years and belonging 1o same iribal p P* frequency
was 04527, This apparent increase in i frequency cannol

Ti:mud a5 clear-owt indication of selection of mutant al-
BiE,
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