Genetics of Heart Failure
Hypertrophic Cardiomyopathy (HCM)
HCM is the most common cause of sudden cardiac death in young adults.
Echocardiogram shows enlarged asymmetric LV causing LV outflow tract obstruction and 
diastolic dysfunction.

**HCM is inherited as an autosomal dominant mutation: R403Q mutation is a gain-of-function 
mutation in the beta-cardiac myosin heavy chain.  Affects sarcomeres.  
**Calcineurin excess will also cause hypertrophy.  Inhibiting calcineurin with tacrolimus or 
cyclosporin can prevent hypertrophic cardiomyopathy.
MYH7 mutation affects globular myosin heads.

TTN mutation affects titin.

PRKAG2 mutation causes extra electrical conduction bundles and glycogen accumulation in myocytes.
Dilated Cardiomyopathy
30% of dilated cardiomyopathy is inherited!  “Familial Dilated Cardiomyopathy.”
This is the most common cause of idiopathic dilated cardiomyopathy.
**The dystrophin gene is X-linked.  When deleted or mutated, it causes Duchenne muscular 
dystrophy (proximal muscle dystrophy with hypertophy of the calves) and dilated 
cardiomyopathy.  Affects the cytoskeleton.
Other mutations may affect the myocyte cytoskeleton, sarcomeres, or nuclear envelope (Emerin 
or Lamin A/C genes).
Restrictive Cardiomyopathy
Usually caused by infiltration, especially amyloidosis.
**Amyloidosis may be caused by multiple myeloma or mutations in TTR (transthyretin).
**“Arrythmogenic RV Cardiomyopathy” (ARVC) is a desmosome mutation seen in athletes 
and Italians.  The mutation is in the desmin gene.  It causes tons of arrythmia.

Affects the cytoskeleton.
X-linkage associated with glycosphingolipid metabolism disorder leading to glycolipid accumulation.
