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Maple Syrup Urine Disease

Abstract: Maple Syrup Urine Disease is an autosomal recessive disorder caused by decreased function of
branched-chain alpha-ketoacid dehydrogenase complex (BCKD). This disease is characterized by urine that has an
odor of maple syrup. The maple syrup smell is attributed to the elevated levels of branched-chain amino acids and
ketoacids in the body fluids. The elevated levels are caused by a metabolic block in the catabolism of these
compounds. Amino acids such as leucine, isoleucine, and valine are not broken down into their proper
intermediates for the Krebs Cycle. People who are afflicted with this disease can suffer from ketoacidosis,
neurological disorders, and mental retardation, if not treated. The treatment consists of a diet restricted from
branched-chain amino acids. There are other vitamin specific treatments that correlate to the specific type of MSUD
the patient has. The three types of MSUD are classified by the subunit of the BCKD complex that is defective.
Type la correlates to the El-alpha subunit that is responsible for binding TPP to create the active site for the
ketoacid substrate and decarboxylation. Type 1b correlates to the E1-beta subunit that aids in transferring the acyl
group to E2. The third type, Type II, is a result of decreased function in the core subunit of the BCKD complex, E2.
The E2 subunit forms the acceptor site for the branched-chain acyl group that is created by the decarboxylation.
Defects in these subunits occur from point mutations or deletions in the gene that result in faulty protein products.
The BCKD complex is essential for the decarboxylation of amino acids and is similar to two other important
decarboxylase complexes in metabolism. These closely related complexes, alpha-ketoglutarate and pyruvate, are
also structurally similar. The seminar discussion will focus on the structure BCKD complex, metabolism of
branched-chain amino acids, and the genetic problems that cause decreased function of the complex.
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