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Introduction
Mandibuloacral dysplasia (MAD) is a rare autosomal recessive,

progeroid laminopathy with a postnatal age of manifestation typically

occurring between 2 and 3 years1.

MAD is characterised clinically by accelerated ageing phenotypes,

skeletal abnormalities and lipodystrophy1,2.

MAD type A (MADA) and MAD type B (MADB) result from homozygous

or compound heterozygous mutations in the LMNA and ZMPSTE24

genes, respectively1,2.

The clinical phenotypes of laminopathies are heterogeneous and overlap

Fig.1 Post-translational modification of prelamin A into 

mature lamin A under nonpathological conditions2.

Aims of Study
▪ Decipher the genetic aetiology of progeria in a Ghanaian 

multiplex family

▪ Ascertain the phenotypic presentation of MADA in the multiplex 

family

Subjects and Methods

Clinical 

examination, 

CT, X-ray, etc.

DNA extraction from 

saliva samples using 

the Oragene protocol

DNA quantification using 

Qubit Fluorometer and 

Assay

DNA quality control, QC 

(260/280 and 260/230 

Ratios) with Nanodrop

XY genotyping by 

PCR to confirm sexes 

of participants (QC)

Whole 

exome 

sequencing at 

100X with 

Illumina HiSeq

FASTQ data using 

Illumina bcl2fastq

Data QC 

(Trimmomatic 0.39, 

bcltools)

Alignment to 

reference genome 

(GRCh38) using 

Sentieon 202112.01

Variant calling 

with Sentieon

202112.01

Variant 

annotation with 

Ensembl VEP v104

Variant prioritization and 

modelling based on ACMG 

guidelines

Fig. 2. Workflow of DNA-seq (extraction, quantification, QCs and 

whole exome sequencing and bioinformatics analysis) 

Results and Discussions

Fig. 3. The pedigree of the family. This pedigree

illustrates inheritance of the variant

(ENST00000368300.9:c.1579C>T, p.Arg527Cys) in

the LMNA gene. The proband is homozygous for the

variant, while both parents are carriers. Among the

siblings, two are heterozygous, one is homozygous for

the variant, and one has the wild-type gene.

Fig. 4. Phenotypic presentation of MADA. A) Narrow shoulders

with absent clavicles B) Lipodystrophy at joints C) Delayed

closure of cranial sutures and alopecia D) Micrognathia with

bird-like facies E) Flaking of skin F) Dental crowding G and H)

Chest and hand X-rays showing missing clavicles and distal

phalanges, respectively.
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Fig. 5. Multiple sequence alignment of Prelamin A with 

Clustal Omega shows the evolutionary conservation of 

the lamin tail domain amongst different organisms. The 

amino acid change (p.R527C) is highlighted.

Fig. 6. A) Interaction of LMNA with other genes B) Amino acid change 

and conformational analysis using HOPE webserver C) Schematic 

showing the wildtype (green) and mutant (red) residues
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Conclusion and Recommendations
▪ The WES identified a recurrent missense variant that causes MADA

▪ The study highlights the first documented genetic evidence of MADA 

in a Ghanaian family

▪ Genetic testing and counselling is highly recommended in Ghana 
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