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ABSTRACT 


FSHD is the third most common inherited disorder of muscle after Duchenne and Myotonic 

dystrophy. On a clinical level FSHD is characterised by progressive weakening and 

muscle atrophy. Initially the face, shoulder-girdle and upper arm muscles are affected, 

and other skeletal muscles may also become involved over time. Clinical diagnosis of the 

FSHD phenotype is complex due to the extreme variability and penetrance. The 

expression varies in the severity, rate of progression and the age of onset. 

The FSHD phenotype segregates as an autosomal dominant trait. Linkage was 

established in 1990 to the sub-telomeric region of chromosome 4q35. This sub-telomeric 

region was observed to contain 3.3 kb tandem repeats. In 1993 it was concluded that 

FSHD is caused by a deletion of an integral number of these 3.3 kb repeats. Probe 

p13E-11 is utilised to detect the FSHD associated DNA rearrangements, but was observed 

to cross-hybridise to chromosome 10q26 as well as the V-chromosome. Restriction 

mapping of chromosome 10q26 indicated that this region contains similar 3.3 kb repeat 

units to those on chromosome 4q35. Comparison of sequences between 4q35 and 10q26 

fragments indicated the presence of an unique chromosome 10 specific Bin I site, allowing 

discrimination between chromosome 4 and 10 alleles. Translocation events between the 

repeats on chromosomes 4 and 10 were demonstrated via the presence of Bin I sites 

within the 3.3 kb repeats on chromosome 10q26. The interchromosomal exchanges have 

implications for the specificity and sensitivity of diagnostic DNA testing of FSHD. 

This was the first study to investigate the molecular aetiology of FSHD in the South African 

population. Five extended FSHD families (F10, F20, F30, F40 and F60), consisting of 100 

individuals, from the South African population were selected for this study. Haplotype 

analyses were performed to study the segregation of nine short tandem repeat 

polymorphism (STRP) markers, mapped for the first time here, in the 4q35 region with the 

FSHD phenotype. The FSHD associated DNA rearrangements at the D4Z4 locus were 

detected via Southern blot analyses utilising probe p13E-11. 

Results of this study confirmed the presence of DNA rearrangements in the five FSHD 

families investigated. No evidence for genetic heterogeneity was therefore observed in the 

selected population group. Identical FSHD-associated haplotypes were observed in three 
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families (F10, F30 and F40), co-segregating with a Bin I resistant deletion fragment of 

24 kb. However, an FSHD-associated haplotype, different than the one observed in F10, 

F30 and F40, was observed in the two other families (F20 and F60). A Bin I resistant 

deletion fragment of 34 kb co-segregated with this FSHD-associated haplotype in these 

families. Individual 15-31 was found to be a compound heterozygote with regard to the 

two FSHD-associated genotypes that segregated in the South African families 

investigated. This individual from family F1 0 therefore represents the link between the two 

groups of South African families. 

Two distinct haplotypes were observed, each co-segregating with a specific BIn I resistant 

deletion fragment. A dual Founder Effect was therefore observed in this unique population 

and excludes the possibility of a single ancestral mutation in the South African FSHD 

population. 

 
 
 



OPSOMMING 


Fasioskapulohumerale spierdistrofie (FSHD) is die derde algemeenste oorerflike 

spiertoestand na Duchenne en Miotoniese distrofie. FSHD word geklassifiseer op 'n 

kliniese vlak deur progressiewe verswakking en spieratrofie. Die gesig, skouergordel en 

bo-arm spiere word gewoonlik eerste aangetas, maar ander skeletale spiere kan ook 

mettertyd aangetas word. Die kliniese diagnose van die FSHD fenotipe is kompleks as 

gevolg van ekstreme variasie en penetrasie. Die ekspressie varieer in die graad van 

aantasting, tempo van progressie en ouderdom van presentering. 

Die FSHD fenotipe segregeer as 'n outosomale dominante toestand. Koppeling is gevind 

in die sub-telomeriese gebied van chromosoom 4q35 in 1990 en bevat 3.3 kb direk­

herhalende volgordes. Dit is in 1993 gepostuleer dat FSHD veroorsaak word deur 'n 

delesie van 'n aantal van hierdie 3.3 kb herhalings. Peiler p13E-11 is gebruik om die 

FSHD-geassosieerde DNA herrangskikkings te herken, maar is waargeneem om ook te 

hibridiseer met chromosoom 10q26 so wei as met die Y-chromosoom. Restriksiekartering 

van chromosoom 10q26 het aangedui dat hierdie gebied dieselfde 3.3 kb 

herhalingseenhede bevat as chromosoom 4q35. Vergelyking tussen die DNA volgorde 

van 4q35 en 10q26 fragmente het die teenwoordigheid van 'n unieke chromosoom 10 

spesifieke Bin I setel aangedui wat dit moontlik maak om tussen die allele van 

chromosoom 4 en 10 te kan onderskei. Die Bin I setels in elke 3.3 kb herhaling van 10q26 

het die teenwoordigheid van translokasiegebeurtenisse tussen die herhalings op 

chromosoom 4 en 10 aangedui. Die interchromosomale uitruilings het implikasies vir die 

spesifisiteit en sensitiwiteit van diagnostiese DNA toetsing vir FSHD. 

Hierdie was die eerste studie om die molekulere etiologie van FSHD in die Suid­

Afrikaanse populasie te ondersoek. Vyf uitgebreide FSHD families (F10, F20, F30, F40 en 

F60), bestaande uit 100 individue, van die Suid-Afrikaanse populasie is geselekteer. 

Haplotipe analise is onderneem om die segregasie van nege direk-herhalende 

polimorfiese merkers (STRP), wat ook gekarteer is in hierdie studie, in die 4q35 gebied 

met die FSHD fenotipe te bestudeer. Die FSHD-geassosieerde DNA herrangskikkings by 

die D4Z4 lokus is waargeneem met Southern klad analise deur gebruik te maak van peiler 

p13E-11. 
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Resultate van hierdie studie het die teenwoordigheid van DNA herrangskikkings in die vyf 

FSHD families bevestig. Geen bewys vir genetiese heterogeniteit is waargeneem in 

hierdie geselekteerde populasie nie. Identiese FSHD-geassosieerde haplotipes is 

waargeneem in drie families (F10, F20 en F30) wat saam met "n 24 kb BIn I bestande 

delesiefragment segregeer. 'n Verskillende FSHD-geassosieerde haplotipe as die wat 

waargeneem is in F10, F30 en F40 is waargeneem in die ander twee families (F20 en 

FBO). 'n BIn I bestande delesiefragment van 34 kb het saam met die FSHD­

geassosieerde haplotipe in hierdie twee families gesegregeer. Individu 15-31 is gevind om 

'n saamgestelde heterosigoot ten opsigte van die twee FSHD-geassosieerde genotipes 

wat in die Suid-Afrikaanse bevolking waargeneem is, te wees. Hierdie individu van familie 

F10 is dus die skakel tussen die twee groepe van Suid-Afrikaanse families. 

Twee kenmerkende haplotipes, wat elkeen met 'n spesifieke BIn I bestande 

delesiefragment segregeer, is waargeneem. 'n Dubbele stigterseffek is waargeneem in 

hierdie unieke populasie en dit sluit dus enige moontlikheid van 'n enkele voorouerlike 

mutasie vir die Suid-Afrikaanse FSHD populasie uit. 
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