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GM1 gangliosidosis

Description 

GM1 gangliosidosis is an inherited disorder that destroys nerve cells (neurons) in the 
brain and spinal cord. This condition can be classified as one of three major types 
based on the age at which signs and symptoms first appear. However, the signs and 
symptoms of these three types can overlap, leading some researchers to believe that 
GM1 gangliosidosis occurs on a spectrum instead of as three distinct types.

The signs and symptoms of the most severe form of GM1 gangliosidosis, called type I 
or the infantile form, usually develop by the age of 6 months. Infants with this form of the 
disorder typically appear normal until their development slows and the muscles used for 
movement weaken. Affected infants eventually lose the skills they had previously 
acquired (developmentally regress) and may develop an exaggerated startle reaction to 
loud noises. Over time, children with GM1 gangliosidosis type I develop an enlarged 
liver and spleen (hepatosplenomegaly) and skeletal abnormalities. Affected children 
often  have seizures and profound intellectual disability. 

People with GM1 gangliosidosis type I can lose their vision due to clouding of the clear 
outer covering of the eye (the cornea) and the breakdown of the light-sensing tissue at 
the back of the eye (the retina). Affected individuals also develop a red area in the eye 
known as a cherry-red spot. In some cases, affected individuals have distinctive facial 
features that are described as "coarse," enlarged gums (gingival hypertrophy), and an 
enlarged and weakened heart muscle (cardiomyopathy). Individuals with type I usually 
do not survive past early childhood.

GM1 gangliosidosis type II occurs in one of two forms: the late infantile or the juvenile 
forms. Children with type II develop normally early in life, but they begin to show signs 
and symptoms of the condition around the age of 18 months (late infantile form) or 5 
years (juvenile form). Individuals with GM1 gangliosidosis type II experience 
developmental regression but usually do not have cherry-red spots, coarse facial 
features, or enlarged organs. Type II usually progresses more slowly than type I, but it 
still  shortens life expectancy. People with the late infantile form typically survive into 
mid-childhood, while those with the juvenile form may live into early adulthood.

GM1 gangliosidosis type III is the adult or chronic form of the condition, and this is the 
mildest form. The age at which symptoms first appear varies in people with GM1 
gangliosidosis type III, although most affected individuals develop signs and symptoms 
in their teens. The characteristic features of this type include involuntary tensing of 
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various muscles (dystonia) and abnormalities of the spinal bones (vertebrae). Life expectancy 
varies among people with GM1 gangliosidosis type III.

Frequency 

GM1 gangliosidosis is estimated to occur in 1 in 100,000 to 200,000 newborns. Type I is 
reported more frequently than the other forms of this condition. Most individuals with 
type III are of Japanese descent.

Causes 

Variants (also called mutations) in the GLB1 gene cause GM1 gangliosidosis. The 
GLB1 gene provides instructions for making an enzyme called beta-galactosidase ( b -
galactosidase). This enzyme is found in lysosomes, which are compartments within 
cells that break down and recycle different types of molecules. b -galactosidase helps 
break down several molecules, including a substance called GM1 ganglioside. GM1 
ganglioside is important for normal functioning of neurons in the brain.

The GLB1 gene variants produce versions of b -galactosidase that are not as effective at 
breaking down GM1 ganglioside as the normal version of the enzyme. Without enough 
functional b -galactosidase, GM1 ganglioside cannot be broken down when it is no 
longer needed. This substance builds up to toxic levels in many tissues and organs, 
particularly in the brain. Damage caused by the buildup of GM1 ganglioside leads to the 
destruction of neurons, causing many of the signs and symptoms of GM1 gangliosidosis.
 

In general, people with GM1 gangliosidosis have milder signs and symptoms if they 
have higher levels of functional b -galactosidase activity. These individuals are still able 
to break down some amount of GM1 ganglioside, and less of the enzyme builds up 
inside lysosomes.

Conditions like GM1 gangliosidosis that cause molecules to build up inside lysosomes 
are called lysosomal storage disorders. 

Learn more about the gene associated with GM1 gangliosidosis 
 
• GLB1 

Inheritance 

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

https://medlineplus.gov/genetics/gene/glb1/
https://medlineplus.gov/genetics/gene/glb1/
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Other Names for This Condition 
 
• Beta-galactosidase-1 (GLB1) deficiency 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: GM1 gangliosidosis (https://www.ncbi.nlm.nih.gov/gtr/con

ditions/C0085131/) 

• Genetic Testing Registry: GM1 gangliosidosis type 2 (https://www.ncbi.nlm.nih.gov/
gtr/conditions/C0268272/) 

• Genetic Testing Registry: GM1 gangliosidosis type 3 (https://www.ncbi.nlm.nih.gov/
gtr/conditions/C0268273/) 

• Genetic Testing Registry: Infantile GM1 gangliosidosis (https://www.ncbi.nlm.nih.go
v/gtr/conditions/C0268271/) 
 

Genetic and Rare Diseases Information Center 
 
• GM1 gangliosidosis (https://rarediseases.info.nih.gov/diseases/10891/index) 

 

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

 

Clinical Trials 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22GM1 gangliosidosis%2

2) 
 

Catalog of Genes and Diseases from OMIM 
 
• GM1-GANGLIOSIDOSIS, TYPE I; GM1G1 (https://omim.org/entry/230500) 

• GM1-GANGLIOSIDOSIS, TYPE II; GM1G2 (https://omim.org/entry/230600) 

• GM1-GANGLIOSIDOSIS, TYPE III; GM1G3 (https://omim.org/entry/230650) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=(Gangliosidosis,+GM1%5BMAJR

%5D)+AND+(GM1+gangliosidosis%5BTIAB%5D)+AND+english%5Bla%5D+AND+h
uman%5Bmh%5D+AND+%22last+6000+days%22%5Bdp%5D) 

https://www.ncbi.nlm.nih.gov/gtr/conditions/C0085131/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0268272/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0268273/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0268271/
https://rarediseases.info.nih.gov/diseases/10891/index
https://rarediseases.org/
https://clinicaltrials.gov/search?cond=%22GM1 gangliosidosis%22
https://omim.org/entry/230500
https://omim.org/entry/230600
https://omim.org/entry/230650
https://pubmed.ncbi.nlm.nih.gov/?term=(Gangliosidosis,+GM1%5BMAJR%5D)+AND+(GM1+gangliosidosis%5BTIAB%5D)+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+6000+days%22%5Bdp%5D
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