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DLD gene
dihydrolipoamide dehydrogenase

Normal Function 

The DLD gene provides instructions for making an enzyme called dihydrolipoamide 
dehydrogenase. This enzyme forms one part (subunit), called the E3 component, of 
several groups of enzymes that work together (enzyme complexes). These complexes 
are essential for the breakdown of certain molecules to produce energy in cells.

Branched-chain alpha-keto acid dehydrogenase, or BCKD, is one of the enzyme 
complexes that include dihydrolipoamide dehydrogenase. The BCKD enzyme complex 
performs one step in the breakdown of three protein building blocks (amino acids). 
These amino acids—leucine, isoleucine, and valine—are obtained from the diet. They 
are present in many kinds of food, particularly protein-rich foods such as milk, meat, and 
eggs. The breakdown of these amino acids produces molecules that can be used for 
energy.

Dihydrolipoamide dehydrogenase is also part of the pyruvate dehydrogenase (PDH) 
complex. This enzyme complex plays an important role in the production of energy for 
cells. It converts a molecule called pyruvate, which is formed from the breakdown of 
carbohydrates, into another molecule called acetyl-CoA. Dihydrolipoamide 
dehydrogenase performs one step of this chemical reaction. The conversion of pyruvate 
is essential to begin the series of chemical reactions that ultimately produces adenosine 
triphosphate (ATP), the cell's main energy source.

Dihydrolipoamide dehydrogenase is part of a third enzyme complex involved in cellular 
energy production. This complex, called alpha-ketoglutarate dehydrogenase ( a KGDH), 
converts a molecule called a -ketoglutarate to another molecule called succinyl-CoA. 
Further steps in this process generate ATP for cells to use as energy.

Health Conditions Related to Genetic Changes 

Dihydrolipoamide dehydrogenase deficiency 

At least 17 mutations in the DLD gene have been found to cause dihydrolipoamide 
dehydrogenase deficiency. The signs and symptoms of this severe condition vary 
widely, but they most commonly include a potentially life-threatening buildup of lactic 
acid in the tissues (lactic acidosis), neurological problems, and liver disease.
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Most DLD mutations change single amino acids in dihydrolipoamide dehydrogenase, 
which prevents the BCKD, PDH, and a KGDH enzyme complexes from functioning 
normally. Impairment of BCKD function leads to a buildup of valine, isoleucine, and 
leucine and their byproducts in the body. This accumulation is toxic to cells and tissues, 
particularly in the nervous system, and contributes to neurological problems in people 
with dihydrolipoamide dehydrogenase deficiency. A reduction in pyruvate 
dehydrogenase function results in buildup of pyruvate, which is converted in another 
chemical reaction to lactic acid, contributing to lactic acidosis in affected individuals. 
Impairment of a KGDH leads to the accumulation of alpha-ketoglutarate and likely also 
contributes to lactic acidosis. Reduced function of these three enzyme complexes also 
diminishes the production of cellular energy. The brain, which requires especially large 
amounts of energy, is severely affected, resulting in the neurological problems 
associated with dihydrolipoamide dehydrogenase deficiency. Liver problems are likely 
also related to decreased energy production in cells. The degree of impairment of each 
complex contributes to the variability in the features of this condition. 

Leigh syndrome 

MedlinePlus Genetics provides information about Leigh syndrome

Other Names for This Gene 
 
• DIA1 

• diaphorase 

• dihydrolipoamide dehydrogenase (E3 component of pyruvate dehydrogenase 
complex, 2-oxo-glutarate complex, branched chain keto acid dehydrogenase 
complex) 

• dihydrolipoyl dehydrogenase 

• DLDH 

• DLDH_HUMAN 

• E3 component of pyruvate dehydrogenase 

• GCSL 

• glycine cleavage system L protein 

• LAD 

• lipoamide dehydrogenase 

• lipoamide reductase 

• lipoamide reductase (NADH) 

• lipoyl dehydrogenase 

• PHE3 

• pyruvate dehydrogenase component E3 
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Additional Information & Resources 

Tests Listed in the Genetic Testing Registry 
 
• Tests of DLD (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=1738[geneid]) 

 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28%28DLD%5BTIAB%5D%29+

AND+%28maple+syrup+urine+disease%5BTIAB%5D%29%29+OR+%28Dihydrolipo
amide+dehydrogenase%5BMAJR%5D%29+OR+%28%28Dihydrolipoamide+dehydr
ogenase%5BMH%5D%29+AND+%28DLD+%5Btiab%5D+OR+DLDH+%5Btiab%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800
+days%22%5Bdp%5D) 
 

Catalog of Genes and Diseases from OMIM 
 
• DIHYDROLIPOAMIDE DEHYDROGENASE; DLD (https://omim.org/entry/238331) 

 

Gene and Variant Databases 
 
• NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/1738) 

• ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=DLD[gene]) 
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Genomic Location

The DLD gene is found on chromosome 7 (https://medlineplus.gov/genetics/chromosom
e/7/).                             
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