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ADSL gene
adenylosuccinate lyase

Normal Function 

The ADSL gene provides instructions for making an enzyme called adenylosuccinate 
lyase. This enzyme performs two steps in the process that produces (synthesizes) 
purine nucleotides. These nucleotides are building blocks of DNA, its chemical cousin 
RNA, and molecules such as ATP that serve as energy sources in the cell. 
Adenylosuccinate lyase and other enzymes involved in purine synthesis form a group of 
proteins (a protein complex) called the purinosome. This complex comes together when 
there is a shortage of purines or when a large amount of purines is needed, such as 
during cell division. As part of this complex, adenylosuccinate lyase converts a molecule 
called succinylaminoimidazole carboxamide ribotide (SAICAR) to aminoimidazole 
carboxamide ribotide (AICAR) and converts succinyladenosine monophosphate (SAMP) 
to adenosine monophosphate (AMP).

Health Conditions Related to Genetic Changes 

Adenylosuccinate lyase deficiency 

More than 50 mutations in the ADSL gene have been found to cause adenylosuccinate 
lyase deficiency. This condition causes brain dysfunction (encephalopathy) that leads to 
delayed development of mental and motor skills (psychomotor delay), autistic behaviors 
that affect communication and social interaction, and seizures. Most of the mutations 
involved in this condition change single protein building blocks (amino acids) in the 
adenylosuccinate lyase enzyme. The altered enzymes have two to 20 percent of normal 
function, and studies suggest they are less able to form stable purinosomes.

A reduction of adenylosuccinate lyase function, possibly due to a shortage of 
purinosomes, leads to buildup of SAICAR and SAMP. These substances are converted 
through a different reaction to succinylaminoimidazole carboxamide riboside (SAICAr) 
and succinyladenosine (S-Ado). Detection of these substances in body fluids can help 
with diagnosis of adenylosuccinate lyase deficiency. Researchers believe that SAICAr 
and S-Ado are toxic; damage to brain tissue caused by one or both of these substances 
likely underlies the neurological problems that occur in adenylosuccinate lyase 
deficiency.

Studies suggest that the amount of SAICAr relative to S-Ado reflects the severity of 
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adenylosuccinate lyase deficiency. Individuals with more SAICAr than S-Ado have more 
severe encephalopathy and psychomotor delay.

Other Names for This Gene 
 
• adenylosuccinase 

• adenylosuccinate lyase isoform a 

• adenylosuccinate lyase isoform b 

• AMPS 

• ASASE 

• ASL 

Additional Information & Resources 

Tests Listed in the Genetic Testing Registry 
 
• Tests of ADSL (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=158[geneid]) 

 

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

+OR+%28adenylosuccinate+lyase%5BTIAB%5D%29%29+OR+%28adenylosuccina
se%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+P
henomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5
D+AND+%22last+3600+days%22%5Bdp%5D) 
 

Catalog of Genes and Diseases from OMIM 
 
• ADENYLOSUCCINATE LYASE; ADSL (https://omim.org/entry/608222) 

 

Gene and Variant Databases 
 
• NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/158) 

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

References 
 
• Ariyananda Lde Z, Lee P, Antonopoulos C, Colman RF. Biochemical 

andbiophysical analysis of five disease-associated human adenylosuccinate 
lyasemutants. Biochemistry. 2009 Jun 16;48(23):5291-302. doi: 10.1021/bi802321m. 
Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/19405474) or Free article on 
PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2745324/) 

https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=158[geneid]
https://pubmed.ncbi.nlm.nih.gov/?term=%28%28ADSL%5BTIAB%5D%29+OR+%28adenylosuccinate+lyase%5BTIAB%5D%29%29+OR+%28adenylosuccinase%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://omim.org/entry/608222
https://www.ncbi.nlm.nih.gov/gene/158
https://www.ncbi.nlm.nih.gov/clinvar?term=ADSL[gene]
https://pubmed.ncbi.nlm.nih.gov/19405474
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2745324/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2745324/


Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/) 3

• Baresova V, Skopova V, Sikora J, Patterson D, Sovova J, Zikanova M, Kmoch S.
Mutations of ATIC and ADSL affect purinosome assembly in cultured skinfibroblasts 
from patients with AICA-ribosiduria and ADSL deficiency. Hum MolGenet. 2012 Apr 
1;21(7):1534-43. doi: 10.1093/hmg/ddr591. Epub 2011 Dec 16. Citation on PubMed 
(https://pubmed.ncbi.nlm.nih.gov/22180458) 

• Ray SP, Deaton MK, Capodagli GC, Calkins LA, Sawle L, Ghosh K, Patterson D,
Pegan SD. Structural and biochemical characterization of human 
adenylosuccinatelyase (ADSL) and the R303C ADSL deficiency-associated mutation.
 Biochemistry.2012 Aug 21;51(33):6701-13. doi: 10.1021/bi300796y. Epub 2012 Aug 
7. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/22812634) or Free article 
on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3424377/) 

• Zikanova M, Skopova V, Hnizda A, Krijt J, Kmoch S. Biochemical and 
structuralanalysis of 14 mutant adsl enzyme complexes and correlation to 
phenotypicheterogeneity of adenylosuccinate lyase deficiency. Hum Mutat. 2010Apr;
31(4):445-55. doi: 10.1002/humu.21212. Citation on PubMed (https://pubmed.ncbi.nl
m.nih.gov/20127976) 

Genomic Location

The ADSL gene is found on chromosome 22 (https://medlineplus.gov/genetics/chromos
ome/22/).                             
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