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Gangliosidosis GM1 (MIM#230500) is an autosomal lysosomal storage disorder, caused by the
accumulation of GM1 ganglioside in lysosomes and consequent damage to neurons in the brain and the
spinal cord. Type I Gangliosidosis (infantile form) is the most severe type, showing rapid psychomotor
deterioration initiating within 6 months of birth, with neurodegeneration, hepatosplenomegaly, facial
dysmorphism, skeletal irregularities, and early death. Niemann-Pick type C (NPC) is also a storage
disorder related to disturbances in cholesterol trafficking. It has an autosomal recessive inheritance as
well, causing somatic manifestations and progressive neurodegeneration. The symptoms of the patients
appear between 2 and 4 years, and they progressively develop neurologic abnormalities, beginning with
ataxia and seizures. The GLB1 gene is located at position 3p22.3, spanning 62.5kb and comprising 16
exons. This gene encodes b-Galactosidase, a lysosomal enzyme that hydrolyses the terminal beta-
galactose from ganglioside substrate. A patient with severe neurodevelopmental delay, facial
dysmorphism, hepatosplenomegaly was sent to us for investigation of NPC, through the NPC Brazil
Network. The objective was to measure chitotriosidase activity by fluorimetry and to quantify
lysosphingomyelin-509 through ultra-high performance liquid chromatography with tandem mass
spectrometry (UPLC-MS/MS), in a dried blood spot (DBS). As the results of the analysis did not suggest a
diagnosis of NPC, the DBS sample was used as a control for validation of b-Galactosidase by UPLC-MS/MS.
During this analysis, it was accidentally discovered a very low activity, a result that may be suggestive of
GM1. The analysis of the activity of b-Galactosidase by fluorimetry was also suggestive of GM1. Thus,
molecular analysis of the GLB1 gene was performed by Next Generation Sequencing, in the same DBS
sample, using the Ion S5 System platform, using a customized panel. The molecular analysis revealed
that the patient was a compound heterozygote for two pathogenic variants in the GLB1 gene,
p.Thr239Met/p.Asp441Asn. After all the analyses, it was possible to complete the patient's diagnosis,
which departed from an accidental finding, highlighting the importance of using a broad panel of
biomarkers when investigating cases with suspicion of LSDs that have overlapping clinical phenotypes.
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