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Abstract

Introduction

GM1 gangliosidosis, is a lysosomal disease characterised by a build-up of GM1 ganglioside
due to deficiencies in the B-galactosidase class of enzymes!. It is caused by variants within the
GLBI gene, resulting in production of a defective form of the B-galactosidase enzyme?. This
subsequently impairs cell physiology causing progressive destruction of the nerve cells in the
central nervous system®. Hence, this study aims to identify the genetic variants responsible for
GMI gangliosidosis in a family with two affected children. The proband, a 27-year-old man
(age at diagnosis: 16-years-old), presented with learning difficulties and dystonic movement
with severely reduced B-galactosidase activity. His 37-years-old brother, affected by the same
condition, presented with a more severe phenotype. Both affected brothers showed progressive
deterioration while both parents, older sister and older brother are unaffected.

Materials and Methods

Buccal swabs were collected from the proband, affected brother and parents. The proband’s
DNA was sent for whole-exome sequencing (WES) followed by variant identification through
bioinformatics analyses. The identified variants were validated through Sanger sequencing,
performed on proband and family members.

Results and Discussion

WES genetic analysis revealed the proband has a heterozygous pathogenic variant,
(NM_000404.4:c.1325G>A, p.Argd442GIn), and a heterozygous variant of uncertain
significance (VUS) (NM_000404.4:c.1022G>T, p.Gly341Val), in the GLBI gene. Sanger
sequencing validated the variant found via WES. The affected brother carried the biallelic
variants as the proband. The mother is heterozygous for the pathogenic variant while the father
is heterozygous for the VUS. Interestingly, a previous study*, found the same compound
heterozygous variants in two GM1 gangliosidosis patients within the same family.

Conclusions

These findings not only confirmed the variants involved in GM1 gangliosidosis within this
family but also emphasise the importance of comprehensive genetic analyses, particularly in
unravelling inherited variants to facilitate appropriate genetic counselling and treatment
options, including gene therapy.
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