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ABSTRACT

We recently performed next generation sequencing (NGS) genetic screening in 11 consecutive and

unrelated Tunisian HCM probands seen at Habib Thameur Hospital in Tunis in the first 6 months of

2014, as part of a cooperative study between our Institutions. The clinical diagnosis of HCM was made

according to standard criteria. Using the Illumina platform, a panel of 12 genes was analyzed including

myosin binding protein C (MYBPC3), beta-myosin heavy chain (MYH7), regulatory and essential light

chains (MYL2 and MYL3), troponin-T (TNNT2), troponin-I (TNNI3), troponin-C (TNNC1), alpha-

tropomyosin (TPM1), alpha-actin (ACTC1), alpha-actinin-2 (ACTN2) as well as alfa-galactosidase (GLA),

50-AMP-activated protein (PKRAG2), transthyretin (TTR) and lysosomal-associated membrane protein-2

(LAMP2) for exclusion of phenocopies. Our preliminary data, despite limitations inherent to the small

sample size, suggest that HCM in Tunisia may have a peculiar genetic background which privileges rare

genes overs the classic HCM-associated MHY7 and MYBPC3 genes.
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Hypertrophic cardiomyopathy (HCM) is a common inherited heart disease, caused by mutations

in genes encoding for sarcomere proteins and transmitted in an autosomal dominant form.1

HCM is one of the most common causes of sudden cardiac death in the young and has been

reported to have a 1:500 prevalence in the US and in Asia. However, the clinical profile of the

disease in Africa has received little attention, with reports limited to Egypt and South Africa.2,3

In a recently published series of autopsy findings on juvenile sudden cardiac victims in Tunisia,

HCM was diagnosed in 9 of 32 individuals (33%),4 suggesting an important burden of disease

among young individuals in a country that is home to over 10 million inhabitants with complex

ethnic background. The genetic basis of HCM in Tunisia, however, has not been previously

explored.

We recently performed next generation sequencing (NGS) genetic screening in 11

consecutive and unrelated Tunisian HCM probands seen at Habib Thameur Hospital in

Tunis in the first 6 months of 2014, as part of a cooperative study between our Institutions.

The clinical diagnosis of HCM was made according to standard criteria.5 Using the Illumina

platform, a panel of 12 genes was analyzed including myosin binding protein C (MYBPC3),

beta-myosin heavy chain (MYH7), regulatory and essential light chains (MYL2 and MYL3),

troponin-T (TNNT2), troponin-I (TNNI3), troponin-C (TNNC1), alpha-tropomyosin (TPM1),

alpha-actin (ACTC1), alpha-actinin-2 (ACTN2) as well as alfa-galactosidase (GLA),

50-AMP-activated protein (PKRAG2), transthyretin (TTR) and lysosomal-associated

membrane protein-2 (LAMP2) for exclusion of phenocopies.

Overall, 8 mutations were identified in 5 of the 11 patients (45%). Of the 5 genotype-positive

patients, 3 had single and 2 had double mutations (Table 1). Specifically, one patient had

a mutation in MYH7, one in MYBPC3, one in MYL3, one was a TNNC1/ACTN2 double mutant and

one in MYL2/TNNT2. All except one of the mutations were missense. In each case the mutation

affected a highly conserved residue, and the genetic defect was considered pathogenic with

high likelihood by the Alamut -1.5e software. Although this initial cohort is small, the low

prevalence of the most common HCM-associated genes - MHY7 and MYBPC3 - is remarkable,

and so is the presence of very rare genes such as TNNC1. For comparison, among the

.600 probands genotyped in Florence, the combination of MHY7 and MYBPC3 and mutations

accounted for .90% of identified mutations, and only one TNNC1 variant was identified in

over 15 years.

According to a consistent pattern in HCM history, early cohorts identified in each country

belong to the most severe end of the disease spectrum, coming to attention in areas

where awareness for the disease has not yet developed.6 Indeed, our patients had severe

manifestations, including massive LVH, end-stage progression and recurrent family history of

SCD (Table 1, Figures 1 and 2). Moreover, 2 of the 5 genotyped individuals had complex

genotypes, a well-established marker of severity.7 In this context, the low representation of

MHY7 and MYBPC3 mutations is even more unexpected, as these two genes are associated with

the majority of severe phenotypes in other countries including – recently – Egypt,2 and are an

almost constant feature of complex genotypes.7 In conclusion, these preliminary data, despite

limitations inherent to the small sample size, suggest that HCM in Tunisia may have a peculiar

genetic background which privileges rare genes overs the classic HCM-associated MHY7 and

MYBPC3 genes. This hypothesis deserves further investigation, as it may importantly impact

the epidemiology, phenotypic expression and severity of the disease in the region, including

predisposition to sudden cardiac death.
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Figure 2. Pedigree of patient 8 (arrow), showing autosomal dominant transmission of HCM and prevalence of

sudden cardiac death (asterisks).

Figure 1. Phenotypic spectrum. Morphologic features ranged from massive (A) to mild (B) LVH, to mid-ventricular

obstruction (C-arrow) and apical aneurysm (asterisk) to classic septal LVH with dynamic LV outflow obstruction.
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