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Congenital muscular dystrophies (CMD) are a heterogeneous 
group of disorders caused by mutations in musculoskeletal pro-
teins. The most common type of CMD in Europe is Merosin-
deficient CMD caused by mutations in laminin-α2 protein. Very 
few studies reported pathogenic variants underlying these dis-
orders especially from Africa. In this study we report a rare 
variant (p.Arg148Trp, rs752485547) in LAMA2 gene causing 
a mild form of Merosin-deficient CMD in a Sudanese family. 
The family consisted of two patients diagnosed clinically with 
congenital muscular dystrophy since childhood and five healthy 
siblings born to consanguineous parents. Whole exome sequenc-
ing was performed for the two patients and a healthy sibling. A 
rare missense variant (p.Arg148Trp, rs752485547) in LAMA2 
gene was discovered and verified using Sanger sequencing. The 
segregation pattern was consistent with autosomal recessive in-
heritance. The pathogenicity of this variant was predicted us-
ing bioinformatics tools. More studies are needed to explore the 
whole spectrum of mutations in CMD in patients from Sudan 
and other parts of the world.
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Introduction 
Congenital muscular dystrophies (CMD) are a het-

erogeneous group of disorders with phenotypic and ge-
netic overlaps  (1) caused by defects in structural pro-

teins of skeletal muscle fibers e.g. Merosin, integrin, 
α-dystroglycan and others  (2) molecular understanding 
of the congenital muscular dystrophies (CMDs. These 
diseases present commonly in early childhood with flop-
piness, progressive muscle weakness and skeletal de-
formities that severely impair the quality of life  (3,  4). 
The heterogeneity in clinical presentation of CMD makes 
it difficult to estimate the burden of these diseases and 
certainly underestimates their prevalence (5). 

Merosin-deficient CMD type  1A (MDC1A) is one 
of the most common forms of CMD accounting for 30-
40% of cases in Europe (6). It is caused by mutations in 
laminin-alpha 2 (LAMA2) gene in chromosome 6q22-
q23. Patients may present with muscle weakness, joint 
contractures, facial dysmorphism, peripheral motor neu-
ropathy, epilepsy, developmental delay, elevated creatine 
kinase and white matter changes in brain MRI. The onset 
of symptoms, clinical presentation and partial or complete 
deficiency of laminin shows a broad range of variability 
in this type of dystrophy. Mild forms of CMD1A might 
resemble limb-girdle muscular dystrophy with peripheral 
motor neuropathy. Duplications, missense, nonsense and 
splice site mutations have been described. Thus, genetic 
analysis is necessary even in the presence of LAMA2 pro-
tein in muscle biopsy (7). 

Studies underlying genetics of CMD in general and 
the merosin deficient type (MD-CMD) in particular are 
relatively deficient especially in Africa where lack of ex-
pertise and high throughput technologies makes it diffi-
cult to discover novel candidate variants despite the well-
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known genetic heterogeneity of African populations  (8)
particularly in Africa, are important for reconstructing 
human evolutionary history and for understanding the ge-
netic basis of phenotypic adaptation and complex disease. 
African populations are characterized by greater levels of 
genetic diversity, extensive population substructure, and 
less linkage disequilibrium (LD. In this article we report a 
rare variant (p.Arg148Trp, rs752485547) in LAMA2 gene 
causing a mild form of Merosin-deficient CMD in a Su-
danese family.

Materials and methods
Case presentation

Two Sudanese patients born to first degree consan-
guineous parents diagnosed with CMD since childhood 
were investigated. Patient 1 (the proband) was diagnosed 
at age 3 years. Patient 2 was diagnosed at age 4 years. 
Both patients presented with poor motor development, 
proximal muscle weakness, hypotonia and recurrent par-
asthesia but normal intellectual development. Patient 2 
also suffered from epilepsy. There was a positive fam-
ily history (a maternal uncle who passed away from the 
disease at age 36). The serum of the two patients showed 
elevation in CK level (120 units/ml, Normal: < 60 units/
ml) and nerve conduction studies showed evidence of 
peripheral neuropathy. Patients refused to take a muscle 
biopsy for immunohistochemistry. 

Five mL of peripheral venous blood was obtained 
from both patients, the parents, and two healthy siblings. 
Genomic DNA was extracted using guanidine chloride 
method as described in (9). 

Whole exome sequencing

Exome sequencing was performed for two patients 
and a healthy elder sibling. The genomic DNA samples 
were enriched using TrueSeq library preparation kit v3 
targeting a total length of 45Mb of the human coding ex-
ons. The samples were paired-end sequenced on an illu-
mina HiSeq 2000 platform. The sequencing service was 
provided by Macrogen Inc. (Korea). The trimmed reads 
were aligned to the human genome assembly hg19 us-
ing bwa v0.7.12 (10). The duplicates were removed using 
samtools v1.2 (11). The alignment metrics were collected 
using Picard (http://broadinstitute.github.io/picard/). The 
percentage of the mapped unique reads was around 90%. 
The mean target coverage ranged around 90x for the three 
samples with ~ 90% of target bases covered at least 10x 
and 85% covered at least 20x. The variant calling was 
performed jointly for the three samples using freebayes 
v0.9.21  (12). The VCF file was annotated using VEP 
v84 (13) and loaded to Gemini v0.17 (14), then filtered 

for rare (ExAC MAF < 0.01) potentially pathogenic vari-
ants (CADD score > 10) that follow an autosomal reces-
sive inheritance pattern  (15, 16). A total of four shared 
runs of homozygosity (ROH) were identified using Ho-
mozygosity Mapper (17). We prioritized the variants that 
have a loss of function effect (stop-effect, frameshifts, 
splice-sites) or a damaging effect (both PPh2 damaging 
prediction and SIFT deleterious prediction) that are locat-
ed in one of these homozygous run. This strategy effec-
tively narrowed down the number of candidate variants to 
a single variant.

Sanger sequencing

For confirmation of genotypes, we performed Sanger 
sequencing for the candidate variant in the proband, 
his parents and a healthy sibling. Unfortunately, patient 
2 passed away at age 36 years before the confirmation 
of his genotype through Sanger sequencing. Forward 
and reverse primers were designed using primer 3 (18). 
The primers used were: F 5’ TCCCTAGGTGTTCCA-
GATCG, R 5’ TTGTAAAGCGTTAGGCACTCC using 
the following PCR conditions: initial denaturation at 
94°C for 2 minutes, followed by 35 cycles of 93°C for 30 
seconds, 58.5°C for 30 seconds and 72°C for 20 seconds, 
with a final extension at 72°C for 5 minutes, to yield a 
PCR product of 153 base pairs in length. The PCR prod-
uct was sequenced by Macrogen Inc (Korea). The result-
ing DNA sequences were aligned to the reference LAMA2 
DNA sequence from NCBI database using Bioedit soft-
ware (http://www.mbio.ncsu.edu/BioEdit/bioedit.html). 
The reference sequence (NM_000426.3) has been used 
for LAMA2 variants.

Results
Whole exome sequence analysis revealed a rare C to T 

substitution in LAMA2 gene (rs752485547, p.Arg148Trp) 
shared by the two patients but not their healthy brother. 
The variant was confirmed using standard Sanger se-
quencing and segregation analysis confirmed an autoso-
mal recessive inheritance pattern (Fig. 1). The parents had 
a heterozygous (carrier) genotype; the proband was ho-
mozygous for the mutant variant and their healthy sister 
had a homozygous wild type genotype. 

Discussion and conclusions
In this article we reported an ulra-rare missense 

variant in LAMA2 gene (NM_000426.3:c.442C>T) 
causing a mild form of congenital muscular dystrophy 
in a Sudanese family. The variant has no reported clini-
cal significance so far. It has a minor allele count of 3 
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(minor allele frequency of 0.00001218) according to 
the gnomAD database (14). It is moderately conserved 
among vertebrates (GERP rejected substitution score = 
4.14) and predicted to be deleterious by more than five 
bioinformatic algorithms (SIFT, PPh2, Condel, Provean, 
FATHMM, MA) its amino acid change (p.Arg148Trp) 
is located in the Laminin N-terminal domain of LAMA2 
protein. LAMA2 is important for cellular migration and 
organization during embryonic development  (19). It 
acts as a mediator between extracellular and intracel-
lular matrices  (19). Changing one amino acid residue 
in a protein into another has variable impact on protein 
structure and function. Arginine is a positively charged 
amino acid and its replacement with Tryptophan; a hy-
drophobic amino acid and the largest in size will proba-
bly impairs the integrity of the protein especially in high 
and moderately conserved sites. According to the latest 
ACMG guidelines, this variant has at least two moder-
ate (located in a mutational hot spot and/or critical and 
well-established functional domain, and at extremely 
low frequency in public databases) and two supporting 
(co-segregation with disease in multiple affected fam-
ily members in a gene definitively known to cause the 
disease, and multiple lines of computational evidence 
support a deleterious effect on the gene or gene product) 
criteria of pathogenicity (20). We therefore recommend 
the annotation of this variant as likely pathogenic.

Mutations in LAMA2 gene causing CMD have been 
reported frequently in the literature from many parts of 
the world (21-29), especially in the past few years (22-

26). However, studies are still lacking in Sub-Saharan 
Africa. Only one study has reported a novel mutation 
in LAMA2 gene (NG_008678.1:g.437812T>C) in a 
Sudanese family (along with three other Saudi fami-
lies) suggesting a founder haplotype in the region of 
Middle-East or Sudan  (30). On the contrary, the cur-
rent variant was seen in three different populations in 
gnomAD (once in each of the South Asian, Latino and 
non-Finish European populations). However, this part 
of the gene seems to represent a mutational hotspot. 
This variant (NM_000426.3:c.442C>T) is flanked by 
multiple rare and ultra-rare variants. A closely located 
variant (NM_000426.3:c.444dupG) is a known patho-
genic insertion. Identification of causative mutations 
will certainly increase our understanding of the origin 
of disease-causing variants, molecular pathogenesis of 
the disease and perhaps new therapeutic modalities.
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