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Adenylosuccinate lyase deficiency

Description 

Adenylosuccinate lyase deficiency is a neurological disorder that causes brain 
dysfunction (encephalopathy) leading to delayed development of mental and movement 
abilities (psychomotor delay), autistic characteristics that affect communication and 
social interaction, and seizures. A key feature that can help with diagnosis of this 
condition is the presence of chemicals called succinylaminoimidazole carboxamide 
riboside (SAICAr) and succinyladenosine (S-Ado) in body fluids.

Adenylosuccinate lyase deficiency is classified into three forms based on the severity of 
the signs and symptoms. The most severe is the neonatal form. Signs and symptoms of 
this form can be detected at or before birth and can include impaired growth during fetal 
development and a small head size (microcephaly). Affected newborns have severe 
encephalopathy, which leads to a lack of movement, difficulty feeding, and life-
threatening respiratory problems. Some affected babies develop seizures that do not 
improve with treatment. Because of the severity of the encephalopathy, infants with this 
form of the condition generally do not survive more than a few weeks after birth.

Adenylosuccinate lyase deficiency type I (also known as the severe form) is the most 
common. The signs and symptoms of this form begin in the first months of life. Affected 
babies have severe psychomotor delay, weak muscle tone (hypotonia), and 
microcephaly. Many affected infants develop recurrent seizures that are difficult to treat, 
and some exhibit autistic traits, such as repetitive actions and a lack of eye contact.

In individuals with adenylosuccinate lyase deficiency type II (also known as the 
moderate or mild form), development is typically normal for the first few years of life but 
then slows. Psychomotor delay is considered mild or moderate. Some children with this 
form of the condition develop seizures and autistic traits.

Frequency 

Adenylosuccinate lyase deficiency is a rare disorder; fewer than 100 cases have been 
reported. The condition is most common in the Netherlands and Belgium, but it has 
been found worldwide.
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Causes 

All forms of adenylosuccinate lyase deficiency are caused by mutations in the ADSL 
gene. This gene provides instructions for making an enzyme called adenylosuccinate 
lyase, which performs two steps in the process that produces 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 converts a 
molecule called succinylaminoimidazole carboxamide ribotide (SAICAR) to 
aminoimidazole carboxamide ribotide (AICAR) and converts succinyladenosine 
monophosphate (SAMP) to adenosine monophosphate (AMP).

Most of the mutations involved in adenylosuccinate lyase deficiency change single 
protein building blocks (amino acids) in the adenylosuccinate lyase enzyme, which 
impairs its function. Reduced function of this enzyme leads to buildup of SAICAR and 
SAMP, which are converted through a different reaction to succinylaminoimidazole 
carboxamide riboside (SAICAr) and succinyladenosine (S-Ado). 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 
adenylosuccinate lyase deficiency. Individuals with more SAICAr than S-Ado have more 
severe encephalopathy and psychomotor delay. 

Learn more about the gene associated with Adenylosuccinate lyase deficiency 
 
• ADSL 

Inheritance 

This condition is inherited in an autosomal recessive pattern, which means both copies 
of the gene in each cell have mutations. The parents of an individual with an autosomal 
recessive condition each carry one copy of the mutated gene, but they typically do not 
show signs and symptoms of the condition.

Other Names for This Condition 
 
• Adenylosuccinase deficiency 

• ADSL deficiency 

• Succinylpurinemic autism 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Adenylosuccinate lyase deficiency (https://www.ncbi.nlm.

https://medlineplus.gov/genetics/gene/adsl/
https://medlineplus.gov/genetics/gene/adsl/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0268126/
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nih.gov/gtr/conditions/C0268126/) 
 

Genetic and Rare Diseases Information Center 
 
• Adenylosuccinate lyase deficiency (https://rarediseases.info.nih.gov/diseases/550/in

dex) 
 

Patient Support and Advocacy Resources 
 
• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 

 

Clinical Trials 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Adenylosuccinate lyas

e deficiency%22) 
 

Catalog of Genes and Diseases from OMIM 
 
• ADENYLOSUCCINASE DEFICIENCY; ADSLD (https://omim.org/entry/103050) 

 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28adenylosuccinate+lyase+defi

ciency%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AN
D+%22last+3240+days%22%5Bdp%5D) 
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