Prader-Willi syndrome

A constellation of physical and mental symptoms known as Prader-Willi syndrome (PWS) has been correlated with deletions in the long arm of chromosome 15.  As infants, affected individuals are weak and do not feed well because of a poor sucking reflex.  However, by the age of 5 or 6 years, these children develop an uncontrollable compulsion to eat that results in obesity and related health problems, such as diabetes.  Left untreated, victims literally eat themselves to death.  Other symptoms include poor sexual development in males, behavioral problems and mental retardation.
In most cases, Prader-Willi patients have a small deletion on the long arm of chromosome 15.  The size of the deletion is variable.  In about 30% of cases, no deletion can be detected.  Using molecular markers, these non-deletion cases are found to have inherited both copies of chromosome 15 from the mother.  This condition, where both copies of a given chromosome are inherited from a single parent, is called uniparental disomy.  In about 5% of cases, other chromosomal aberrations are found at this site, including duplications and translocations, giving rise to speculation that this region of chromosome 15 is predisposed to structural instability.

Angelman syndrome is a genetic disorder characterized by severe mental retardation, uncontrollable puppet like movements and seizures of laughter.  Cytogenetic analysis shows that about 50% of affected individuals have a small deletion in the long arm of chromosome 15 (the same region that is deleted in Prader-Willi syndrome).  Studies using molecular markers indicate Angelman syndrome is a genetic mirror image of Prader-Willi syndrome.  In Angelman syndrome, the chromosome carrying the deletion is always from the mother, leaving the affected individual with only the father’s copy of the region.  Many nondeletion cases of Angelman syndrome have inherited both copies of chromosome 15 from the father, another example of uniparental disomy.  These findings indicate that both a paternal and maternal copy of chromosome 15 are required for normal development.  The absence of a paternal copy results in Prader-Willi syndrome, and absence of a maternal copy results in Angelman syndrome.  

It is estimated that Prader-Willi syndrome affects from 1 in 10,000 to 1 in 25,000 people, and males predominate.  The cause of the eating disorder is unknown but may be related to disturbances in endocrine function.  Treatment includes behavior modification with constant supervision of access to food.
