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Abstract  
Fabry disease is an X-linked inherited disorder of glycosphingolipid (GSL) metabolism 
caused by deficient activity of lysosomal enzyme α-galactosidase A (α-Gal A). The loss of 
α-Gal A, which cleaves terminal α-galactosyl residues from GSLs, leads to progressive 
tissue accumulation of globotriaosylceramide (Gb3), lyso-Gb3 and related GSLs primarily in 
the central nervous system, kidney, and heart, which results in progressive cellular, tissue, 
and organ damage. Patients with α-Gal A deficiency may experience severe extremity pain 
early in life and are eventually prone to kidney, cardiac, and cerebrovascular pathologies. 
Monitoring Gb3 and lyso-Gb3 concentrations in plasma and urine in Fabry disease patients 
using various analytical tools is a valuable clinical parameter for enzyme replacement 
therapy (ERT). The α-Gal A-deficient mouse was seminal in the development of ERT and 
appears to be a model of later-onset Fabry disease. To complement the mouse model, we 
used CRISPR/Cas9 technology to create an α-Gal A deficient rat. Using 
4-methylumbelliferyl substrates, the founder rat has no detectable plasma α-Gal A activity, 
but exhibits plasma β-hexosaminidase activity similar to wild type control rats. To further 
elucidate the functions and biomedical significance of α-Gal A activity in this new model of 
Fabry disease, GSLs were comprehensively profiled using neutral loss scanning and 
data-dependent acquisition by NSI mass spectrometry. Complete GSL expression profiles, 
including ceramide heterogeneity and glycan structural diversity, were quantified in serum, 
RBCs, kidney, heart, eye, DRG and brain in founder and control rat. The circulating Fabry 
biomarkers, Gb3 and lyso-Gb3, are significantly increased in founder rat serum, but not in 
control rat serum. The ganglioside GM3 and Gb4 are present at similar levels in the serum 
of founder and control rats, but blood group B GSL was significantly increased in founder rat. 
We also investigated the glycomic consequences of altered GSL degradation pathway to 
extend our understanding of the underlying molecular pathology associated with a loss of 
α-Gal A activity in the patient-derived α-Gal A deficient fibroblasts. 
 
言語：日本語 Language: Japanese 
関係講座・部門の連絡担当者：分子細胞化学（生化学第二）岡島徹也 内線 2070 
Contact: 2070, Department of BiochemistryⅡ 
事前の申込は不要です。 No Registration required. 
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