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SEX-LINKED PATTERN OF INHERITANCE FOR DMD

AMYOTROPHIC 
L ATERAL SCLEROSIS

Amyotrophic lateral sclerosis (ALS, 

sometimes called Lou Gehrig's disease) is a 

progressive and eventually fatal disease 

caused by the degeneration of motor neurons, 

the nerve cells in the central nervous system 

that control voluntary muscle movement. 

Symptoms of ALS include muscle weakness and 

atrophy throughout the body as the nerve cells in 

both the brain and the spinal cord degenerate and 

cease to convey messages to the muscles. Patients may 

ultimately lose the ability to initiate and control any 

voluntary movement except of the eyes. About 10% of ALS 

cases are hereditary; one type of hereditary ALS is caused by a 

mutation in the SOD1 gene on chromosome 21, which codes for an 

enzyme called superoxide dismutase. This enzyme is responsible 

for neutralizing free radicals, which can damage cells if their levels 

are not controlled, although it is not currently known why motor 

neurons seem particularly susceptible to such damage. Only one 

copy of the SOD1 gene needs to be mutated to cause ALS. The most 

common mutation among Americans with this type of ALS replaces 

the amino acid alanine with the amino acid valine at position four in the chain of amino acids that 

comprise the enzyme, resulting in a toxic form of superoxide dismutase. In the future, stem cells 
derived from ALS patients’ bone marrow may be used as vehicles for transporting missing factors 

to damaged areas in order to help remaining cells survive. Attempts to replace damaged cells 

located in the vicinity of the motor neurons are ongoing and may be more feasible than motor 

neuron replacement. 

Micrograph showing muscular 
atrophy resulting from ALS. 
The fibers supplied by damaged 
neurons (right side of image) are 
smaller and appear in distinct 
groups compared with normal 
fibers (left side of image). 

DOMINANT

DUCHENNE MUSCUL AR DYSTROPHY

Duchenne muscular dystrophy (DMD) is a severe, progressive form of muscular dystrophy 

that is characterized by rapid muscle degeneration, leading to loss of the ability to walk, 

paralysis, and eventually death. In general, patients require leg braces to walk by the age of 

ten, and the average life expectancy of DMD patients ranges from the early teens to the 

mid-30s. About one in 8,000 males is born with DMD; nearly all DMD patients are male 

because the disorder is caused by a mutation in a gene known as DMD that is located on 

the X chromosome. The DMD gene codes for the protein dystrophin, an important 

structural component within muscle tissue. Because males have just one X chromosome, 

they cannot inherit a healthy copy of the gene, not present on the Y chromosome, to 

counteract the mutated copy. It is very uncommon for a female carrier and male with DMD 

to have children, but if the situation does occur, prenatal genetic testing can determine early 

in the pregnancy whether their child has inherited the disorder. There is no known cure for 

Duchenne muscular dystrophy, although experiments have shown that stem cells can 

develop into muscle cells and replace faulty ones in mice and dogs, a technique that will 

most likely be applied to humans in the future.
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