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1. Introduction

Duchenne and Becker muscular dystrophies (DMD and BMD) are recessive devastating neuromuscular
disorders linked to the X-chromosome which is estimated to affects 1 in 3600 and 30000 newborn male,
respectively [1].

Most DMD patients are diagnosed between 4 and 5 years of age .They then characterized by weakness in the
proximal muscle, abnormal gait, calf hypertrophy, and also expressed Gowers’ sign upon getting up [2].

Children with DMD typically become wheelchair depend by the age of 8- 14 years old [3].

Respiratory insufficiency and cardiomyopathy gradually develops. Without intervention and multidisciplinary,
patients usually succumb to the disorder in their early twenties [4].

BMD is a milder form of disease with a later onset of symptoms and longer duration of survival. In BMD
patients, wheelchair confinement typically postponed after 16 [5]

Both DMD and BMD are caused by a mutation in the DMD gene which spans 2.4 mb at Xp21.2 and encode
dystrophin protein [6]

Dystrophin consists of four different functional domains and involved with the dystrophin-associated glycol
protein complex (DGC) at the inner surface of muscle fiber and anchors muscle cell membrane to the extra
cellular matrix [7]

DMD is associated with greater than 4000 mutations in DMD gene. These mutations incorporated of
deletions (about 60%), as well as duplications (5-15%), and small mutations (25-35%) [8].

DMD deletion mutations cluster into two hotspots within exons 44-55 and 3-17, duplications occur mostly at
the 5’-end of the gene and small mutations are distributed throughout the whole dystrophin gene. When the
DMD mutation is in-frame and a semi functional protein is produced, patients are likely to develop BMD,
whereas out of frame mutations disrupt the gene and cause the sever form of disease [9].

The ratio of male and female mutation rates in Duchenne muscular dystrophy, although overall they appear to
be about equal, differ depending on the type of mutation present. In presumed point mutations, error in
spermatogenesis are the most likely cause of the mutations while the opposite appears true in deletions. Only
about 13% of deletions arise in spermatogenesis and 87% occur in oogenesis. 95% of point mutations arise in
spermatogenesis while only about 5% results from an event in oogenesis [10].
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Spontaneous mutations are responsible for about one-third of the affected boys [8].

Over the past decade there have been significant advances in the diagnostic approach to dystrophinopathy.
Until 1988, the diagnosis usually required muscle biopsy confirmation. In the early 1990s, multiplex polymerase
chain reaction provided a simple, rapid, and efficient alternative to identify common deletions. However, only
selected exons were examined, and precise deletion borders could not be confirmed. In addition, duplication and
small mutations could not be identified. Therefore, current diagnostic methods include multiplex ligation-
dependent probe amplification, comparative genomic hybridization microarray, or whole gene sequencing to
detect deletions and duplications in all 79 exons [4].

Identification of a pathogenic point mutation in a DMD or BMD patient confirms the clinical diagnosis and
allows definitive carrier testing and prenatal diagnosis for family members. Precise knowledge of the mutation is
also required for some of the emerging therapies, such as exon skipping or suppression of premature stop codons
[11].

Approximately 10-15% of DMD cases are caused by a nonsense mutation, a point mutation that causes a
change in a triplet codon such that it no longer cods for an amino acid but instead cods for a stop signal.
Interestingly, approximately 47% of patients with nonsense mutations can be potentially treated with exon
skipping [12].

Exon skipping with antisense oligonucleotides (AON, morpholinos) is another gene- modifying technique
trialed in patients with DMD. AON are short nucleic acid analogues that attach themselves to messenger RNA or
single-stranded DNA and prevent its translation into a protein, effectively silencing part of a gene. In the context
of DMD, AON have been designed to target mutation-containing exons in one of the hot-spots of the dystrophin
gene. Normally, an out of frame mutation leads to a stop of dystrophin expression and the more severe DMD
phenotype. However, by skipping the deleted or duplicated exon, the out of frame mutation is turned into an in
frame mutation. Dystrophin expression can therefore continue at a reduced level, which results in the milder
Becker muscular dystrophy. Drisapersen is an AON that cause skipping of exon51, which is a therapeutic
strategy applicable to about 13% of boys with DMD. [13]

Another potential therapeutic approach for nonsense DMD mutations is stop codon read-through drugs such
as Ataluren. They are orally delivered small molecules. Read-through drugs such as gentamicin, negamycin and
ataluren (formerly known as PTC124) are reported to include ribosomal readthrough of premature stop codons,
and restore dystrophin expression [12].

gentamicin induced read-through of the nonsense mutation TGA in dystrophin gene. The nonsense mutation
TAA and TAG were not. Howard et al. reported that significant differences in the efficiency of aminoglycoside-
induced read-through were observed, with UGA showing greater translational read-through than UAG or UAA,
which coincides with our findings. Therefore, we cannot expect the same results of gentamicin treatment in all
DMD patients who have stop codon mutations. It is speculated that this treatment is more effective for DMD
patients with TGA stop codon than for those with the TAA and TAG stop codon [14].

Barton-Davis et al. demonstrated the possibility of treating DMD patients with nonsense mutations using
aminoglycoside treatment. They use gentamicin to successfully suppress nonsense mutations and consequently
restore dystrophin expression. Aminoglycoside antibiotic are currently being tested for efficacy in treatment of
DMD patients carrying a nonsense mutation in the dystrophin gene. However, it is very difficult to identify
DMD patients that are suitable for this therapy. In order to locate nonsense mutations, analyzing the 14kb
sequence of dystrophin cDNA is very time consuming and labor intensive. In addition, the efficiency of read-
through by gentamicin depends on the kind of nonsense mutation. In order for this therapy to be applicable,
patients that may be treated with aminoglycoside therapy must first be readily identified [14]

This study was performed to evaluated point mutations in Iranian DMD/BMD male patients. A total of 29
DNA samples from patients who did not show any large deletion/duplication mutations following multiplex
polymerase chain reaction (PCR) and multiplex ligation-dependent probe amplification (MLPA) screening were
sequenced for detection of point mutations in exons 50_79. Cycle sequencing revealed four nonsense, one frame
shift and two splice site mutations as well as two missense variant. We also introducing three novel variants.
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