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Metachromatic Leukodystrophy
1
 is an inherited, recessive, lysosomal storage disease that affects the cells that 

coat white brain matter and nerves with myelin, which protects the neurons and helps to propagate neural 

impulses. This disease causes an accumulation of sulfatides (fats) in these cells’ membranes and may be the 

result of one or more mutations in the sequencing of numerous different associated proteins, one such protein 

being the arylsulfatase-A protein whose job is to break down these sulfatides preventing lethal accumulation. 

 

The Arylsulfatase-A enzyme resides in the lysosomes of the cell where it breaks down sulfatides, cleansing 

the entire cell through a process called lysosomal recycling. The sulfatide’s polar sulfate group is attracted to 

the polar active site of the Arylsulfatase-A. However, a mutation in this area may render the active site 

inaccessible to the sulfatide’s sulfate group or make the active site unable to release the sulfate group it 
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cleaves. This slows or stops the Arylsulfatase-A’s functionality resulting in a slow accumulation of sulfatides 

in the cell’s membrane. 

 

This is a model of the protein arylsulfatase-A (ASA).  This is a modified form of ASA because the original 

form cannot be captured because it degrades too quickly.  It is hoped that by studying the enzyme’s activity, 

some insight into possible remediations of this terrible disease could be found.   
 

1
 “What is MLD,” MLD Foundation, 2014-12-21, http://mldfoundation.org/mld-101-what.html. 
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