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ACADVL gene

acyl-CoA dehydrogenase, very long chain

Normal Function

The ACADVL gene provides instructions for making an enzyme called very long-
chain acyl-CoA dehydrogenase (VLCAD). This enzyme functions within mitochondria,
the energy-producing centers in cells. Very long-chain acyl-CoA dehydrogenase is
essential for fatty acid oxidation, which is the multistep process that breaks down
(metabolizes) fats and converts them to energy.

Very long-chain acyl-CoA dehydrogenase is required to metabolize a group of fats
called very long-chain fatty acids. These fatty acids are found in food and body fat.
Fatty acids are a major source of energy for the heart and muscles. During periods
without food (fasting), fatty acids are also an important energy source for the liver and
other tissues.

Health Conditions Related to Genetic Changes

very long-chain acyl-CoA dehydrogenase deficiency

More than 100 mutations in the ACADVL gene have been found to cause very
long-chain acyl-CoA dehydrogenase (VLCAD) deficiency. Many of these mutations
change single protein building blocks (amino acids) in the VLCAD enzyme. Other
mutations delete part of the ACADVL gene or create a premature stop signal in the
instructions for making VLCAD. These mutations lead to a change in the enzyme's
structure, severely reducing or eliminating its activity. As a result, very little functional
enzyme is produced.

With a shortage (deficiency) of functional VLCAD enzyme, very-long chain fatty acids
are not metabolized properly. As a result, these fats are not converted to energy,
which can lead to signs and symptoms of this disorder such as the lack of energy
(lethargy) and low blood sugar (hypoglycemia). Very long-chain fatty acids or partially
metabolized fatty acids may build up in tissues and damage the heart, liver, and
muscles. This abnormal buildup causes the other signs and symptoms of VLCAD
deficiency.



Chromosomal Location

Cytogenetic Location: 17p13.1, which is the short (p) arm of chromosome 17 at position
13.1

Molecular Location: base pairs 7,217,125 to 7,225,267 on chromosome 17 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)
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Other Names for This Gene
« ACAD6
e ACADV_HUMAN
* acyl-coenzyme A dehydrogenase, very long chain
« LCACD
e VLCAD

Additional Information & Resources

Educational Resources

* Biochemistry (fifth edition, 2002): The Utilization of Fatty Acids as Fuel Requires
Three Stages of Processing
https://www.ncbi.nlm.nih.gov/books/NBK22581/

GeneReviews

» Very Long-Chain Acyl-Coenzyme A Dehydrogenase Deficiency
https://www.ncbi.nlm.nih.gov/books/NBK6816
Genetic Testing Regqistry

* GTR: Genetic tests for ACADVL
https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=37%5Bgeneid%5D

page 2


https://www.ncbi.nlm.nih.gov/gene/37
https://www.ncbi.nlm.nih.gov/genome/tools/gdp
https://www.ncbi.nlm.nih.gov/books/NBK22581/
https://www.ncbi.nlm.nih.gov/books/NBK6816
https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=37%5Bgeneid%5D

Scientific Articles on PubMed

e PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28ACADVL%5BTIAB%5D
%29+0OR+%28%28LCACD%5BTIAB%5D%29+0OR+%28VLCAD%5BTIAB%5D
%29%29+AND+%28%28Genes%5BMH%5D%29+0R+%28Genetic+Phenomena
%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+
%22last+2520+days%22%5Bdp%5D

OMIM

¢ ACYL-CoA DEHYDROGENASE, VERY LONG-CHAIN
http://omim.org/entry/609575

Research Resources

* Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_ACADVL.html

 Clinvar
https://www.ncbi.nlm.nih.gov/clinvar?term=ACADVL%5Bgene%5D

*  HGNC Gene Family: Acyl-CoA dehydrogenase family
http://www.genenames.org/cgi-bin/genefamilies/set/974

* HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=92

* NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/37

*  UniProt
http://www.uniprot.org/uniprot/P49748

Sources for This Summary

. Andresen BS, Bross P, Vianey-Saban C, Divry P, Zabot MT, Roe CR, Nada MA, Byskov A, Kruse
TA, Neve S, Kristiansen K, Knudsen |, Corydon MJ, Gregersen N. Cloning and characterization of
human very-long-chain acyl-CoA dehydrogenase cDNA, chromosomal assignment of the gene and
identification in four patients of nine different mutations within the VLCAD gene. Hum Mol Genet.
1996 Apr;5(4):461-72. Erratum in: Hum Mol Genet 1996 Sep;5(9):1390.

Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/8845838

. Aoyama T, Souri M, Ushikubo S, Kamijo T, Yamaguchi S, Kelley RI, Rhead WJ, Uetake K, Tanaka
K, Hashimoto T. Purification of human very-long-chain acyl-coenzyme A dehydrogenase and
characterization of its deficiency in seven patients. J Clin Invest. 1995 Jun;95(6):2465-73.

Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/7769092
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC295925/

page 3


https://www.ncbi.nlm.nih.gov/pubmed?term=%28ACADVL%5BTIAB%5D%29+OR+%28%28LCACD%5BTIAB%5D%29+OR+%28VLCAD%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+2520+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28ACADVL%5BTIAB%5D%29+OR+%28%28LCACD%5BTIAB%5D%29+OR+%28VLCAD%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+2520+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28ACADVL%5BTIAB%5D%29+OR+%28%28LCACD%5BTIAB%5D%29+OR+%28VLCAD%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+2520+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28ACADVL%5BTIAB%5D%29+OR+%28%28LCACD%5BTIAB%5D%29+OR+%28VLCAD%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+2520+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28ACADVL%5BTIAB%5D%29+OR+%28%28LCACD%5BTIAB%5D%29+OR+%28VLCAD%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+2520+days%22%5Bdp%5D
http://omim.org/entry/609575
http://atlasgeneticsoncology.org/Genes/GC_ACADVL.html
https://www.ncbi.nlm.nih.gov/clinvar?term=ACADVL%5Bgene%5D
http://www.genenames.org/cgi-bin/genefamilies/set/974
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=92
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=92
https://www.ncbi.nlm.nih.gov/gene/37
http://www.uniprot.org/uniprot/P49748
https://www.ncbi.nlm.nih.gov/pubmed/8845838
https://www.ncbi.nlm.nih.gov/pubmed/7769092
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC295925/

Goetzman ES, Wang Y, He M, Mohsen AW, Ninness BK, Vockley J. Expression and
characterization of mutations in human very long-chain acyl-CoA dehydrogenase using a
prokaryotic system. Mol Genet Metab. 2007 Jun;91(2):138-47. Epub 2007 Mar 19.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/17374501

Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2702680/

Gregersen N, Andresen BS, Corydon MJ, Corydon TJ, Olsen RK, Bolund L, Bross P. Mutation
analysis in mitochondrial fatty acid oxidation defects: Exemplified by acyl-CoA dehydrogenase
deficiencies, with special focus on genotype-phenotype relationship. Hum Mutat. 2001 Sep;18(3):
169-89. Review.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/11524729

Merritt JL 2nd, Matern D, Vockley J, Daniels J, Nguyen TV, Schowalter DB. In vitro characterization
and in vivo expression of human very-long chain acyl-CoA dehydrogenase. Mol Genet Metab. 2006
Aug;88(4):351-8. Epub 2006 Apr 18.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/16621643

Pons R, Cavadini P, Baratta S, Invernizzi F, Lamantea E, Garavaglia B, Taroni F. Clinical and
molecular heterogeneity in very-long-chain acyl-coenzyme A dehydrogenase deficiency. Pediatr
Neurol. 2000 Feb;22(2):98-105.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/10738914

Souri M, Aoyama T, Hoganson G, Hashimoto T. Very-long-chain acyl-CoA dehydrogenase subunit
assembles to the dimer form on mitochondrial inner membrane. FEBS Lett. 1998 Apr 17;426(2):
187-90.

Citation on PubMed: https://www.nchi.nim.nih.gov/pubmed/9599005

Spiekerkoetter U, Sun B, Zytkovicz T, Wanders R, Strauss AW, Wendel U. MS/MS-based newborn
and family screening detects asymptomatic patients with very-long-chain acyl-CoA dehydrogenase
deficiency. J Pediatr. 2003 Sep;143(3):335-42.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/14517516

Reprinted from Genetics Home Reference:

https://ghr.nlm.nih.gov/gene/ACADVL

Reviewed: November 2009
Published: February 14, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine

National Institutes of Health

Department of Health & Human Services

page 4


https://www.ncbi.nlm.nih.gov/pubmed/17374501
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2702680/
https://www.ncbi.nlm.nih.gov/pubmed/11524729
https://www.ncbi.nlm.nih.gov/pubmed/16621643
https://www.ncbi.nlm.nih.gov/pubmed/10738914
https://www.ncbi.nlm.nih.gov/pubmed/9599005
https://www.ncbi.nlm.nih.gov/pubmed/14517516
https://ghr.nlm.nih.gov/gene/ACADVL

