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northeast India

Lakshya ] Basumatary, Marami Das, Munindra Goswami, Ashok K Kayal

Department of Neurology, Gauhati Medical college and Hospital, Guwahati, Assam, India

ABSTRACT

Duchenne muscular dystrophy (DMD) is an X-linked recessive disorder that affects 1 in 3,500 males and is caused
by mutations in the dystrophin gene. In this paper, we have reported DNA analysis of DMD patients by multiplex
polymerase chain reaction (PCR) from various states of northeast India. Of the 69 clinically suspected patients of DMD,
deletion was detected by multiplex PCR in 49 (71%) patients. Majority of the deletions (42/49, 85.7%) were located at
distal hot spot region that encompasses exons 44-55 and 14.3% of the deletions were located at the proximal hot spot
region (exons 2-19). In this study population, the deletion rate was 71% and was more frequent in the distal end exon.
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Introduction

Duchenne muscular dystrophy (DMD) and its less severe
allelic form Becker muscular dystrophy (BMD) are X-linked
recessive devastating neuromuscular disorder that affects
1 in 3,500 males births and is caused by mutations in the
dystrophin gene.! The frequency and distribution of
deletion in dystrophin gene in DMD population from
northeast India is reported in the present work.

Materials and Methods

A total of 69 patients were enrolled in this prospective
study with clinically suspected DMD, attending the
neurology clinic at Gauhati Medical College Hospital,
Guwahati, Assam between October 2009 and September
2011. The diagnosis of DMD was based on the clinical
findings of progressive and characteristic pattern of proximal
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muscle weakness, calf pseudohypertrophy, positive
Gower’s sign, valley sign, electromyography (EMG), an
elevated serum creatine kinase (CK) activity, and the
transmission of the pattern as an X-linked trait.

Multiplex polymerase chain reaction for duchenne
muscular dystrophy

DNA was isolated from peripheral blood leukocytes
using standard phenol/chloroform procedures. Screening
of deletions of the dystrophin gene were performed
according to Chamberlain et al.” and Beggs et al.,Pl using
two multiplex PCR assays allowing the amplification of
total 17 exons: The Chamberlain reaction using primers
for exons 4, 8, 12, 17, 19, 44, 45, 48, 51 and the Beggs
reaction performed with primers for the promoter and
exons 1, 3, 6,13, 43,47, 50, and 52. The PCR products were
separated on 2% nusieve + 1% agarose minigels and the
bands were visualized by staining with ethidium bromide.
Multiplex PCR was performed at Reliance Life Sciences
Pvt. Ltd, Mumbai and Super Religare Laboratories Ltd,
Mumbai. Written informed consent was obtained from
all participants before drawing their blood. The study
was approved by the ethics committee of the institution.

Statistical analysis

The statistical analysis was performed with SPSS
version 17.0 (SPSS Inc., Chicago, IL). Baseline patient
characteristics were reported using the median or
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mean * SD for continuous variables according to their
distribution. The families were divided in two groups
according to the propositus’ Multipex PCR analysis (13
deleted families and 6 non-deleted). A comparative
analysis was made using the Kruskal-Wallis test for
non-Gaussian distributed continuous variables and
Chi-square analysis for categorical variables. Statistical
significance was considered at P < 0.05.

Results and Discussion

Out of 69 patients of DMD, 40 (58%) were from the Hindu
community and 29 (42%) from the Muslim community,
with age ranging from 2-9 years. Family history was
present in 19 patients (8 Hindu, 11 Muslim). The mean
age of onset was 1.72 + 0.69 years (range 0.8-3 years)
and the mean age at presentation was 6.24 + 176 (range
2-9 years). All boys presented with progressive proximal
muscle weakness particularly of the lower limbs
and the majority (75.3%) complained of calf muscle
pseudohypertrophy. The mean creatine kinase value
was 8499.39 + 5325 U/L (range 970-19200 U). DNA
samples from 69 patients were analyzed for deletions
using multiplex PCR. A total of 49 (71%) cases showed
intragenic deletions, the localization of these deletions
are shown in Figure 1. Majority of the deletions (42/49,
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Figure 1: Representing the gene, the localization, and the frequencies
of deletions in 49 patients

85.7%) were located at distal hot spot region that
encompasses exons 44-55 and 14.3% of the deletions
were located at the proximal hot spot region (exons 2-19).

A total of 130 exons (108 in isolated cases, 22 in
familial cases) were deleted in 49 patients, and the
average number of exons deleted per patients was 2.9.
Single exon was deleted in 19 patients (38.7%), and in
30 patients (61.3%) multiple exonic deletions were seen.
Most frequent single exon deleted were 45 and 47, the
most common exons involved in multiple deletions were
48 (36.7%), 47 (40.8%), and 50 (42.8%). The most frequent
exon deletion in overall deletions were 50 (14.38%),
followed by 48 (13.6%), 49 (12%), and 47 (10%). Largest
deletions were present in 6 patients extending from exon
44 to 52 in 5 patients and from exon 8 to 43 in 1 patient.

On comparison between the familial and isolated
cases of DMD, deletions were found in 72% of isolated
cases and 68.4% in familial cases. Out of 19 cases with
family history, deletions were detected in 13 patients.
Single exon deletion was seen in 7 and multiple exon
deletion (upto 3) in 6 cases. A previous study™! reported
approximately 3% higher detection rate in familial
cases as compared to sporadic cases. Contrary to this,
our study have shown approximately 4% reduction in
deletion rate in familial cases (P = 0.0084). It is difficult
to draw a definite conclusion as our series had a small
sample size.

Multiplex PCR methods allow detection of approximately
98% of deletions, which accounts for 65% of all
mutations.”? Locations of deletions in the dystrophin gene
are apparently nonrandom with a preponderance found
in two “’hot spot” regions®®! at the 5" terminus and in the
distal half of the central rod domain around exons 44-53.

The proportion of deletions in different populations of
India shows a wide variation in the distribution. The
reported frequency of deletion in various parts of India
range from 62.1% to 74% using multiplex PCR,"! with
which our data conforms. No particular reasons have
been persuasively attributed to explain population-based
differences in mutations of the dystrophin gene, it is
presumed to be due to accumulation of differences in
intronic sequences and their distribution over a time
period as a consequence of genetic drift. Such sequences
unique to the population may favour intragenic deletions
due to mismatch at the locus.

In our study, 71% of patients showed deletions. In these
patients, detection of DMD was done by deletion analysis
using multplex PCR, hence eliminating the need to do
muscle biopsy for diagnosis.
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As this disease has no effective therapy, early diagnosis
of patient can be helpful for carrier detection and genetic
counseling. With genetic counseling, further birth of
offspring with DMD can be prevented.
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