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14.15 – 15.30 Systemic Consequences of Acid Ceramidase Deficiency
The sphingolipid family includes over 4000 distinct molecules, which together perform numerous
essential functions. Ceramides have been called the central hub of the sphingolipid pathway. They are an
extensive family of lipid molecules composed of a sphingosine and a fatty acid tail and are precursors for
gangliosides and sphingomyelin; key components of cell membranes. Ceramides are also involved in many
cellular processes themselves including cell differentiation, apoptosis, growth arrest, and senescence. In
contrast, a downstream product of ceramide catabolism, sphingosine-1-phosphate (S1P), has the opposite
effect. S1P has been implicated in cell growth and an actual inhibition of ceramide-mediateda poptosis.
Improper control of ceramides, and more generally SL stasis itself, manifests in a variety of debilitating
conditions. Our laboratory has studied two of these disorders, Farber disease, and Fabry disease, for over
20 years. Farber disease (aka Farber Lipogranulomatosis or ACDase Deficiency) is an ultra-rare inherited
Lysosomal Storage Disorder (LSD) characterized by the accumulation of ceramides in all tissues. Farber
disease results from misregulation of ceramide stasis as a result of mutations in the enzyme acid
ceramidase (ACDase). ACDase is expressed in every cell and modulates ceramide levels by both breaking
down ceramides and catalyzing the ‘reverse reaction’ wherein ceramides are synthesized from sphingosine
and free fatty acid precursors. A complete 'knock-out' of ACDase in mice has been shown by another group
to be lethal at the 4-cell stage. Subsequent to this, we have made the first viable model of ACDase
deficiency by 'knocking-in' a human mutation into the analogous mouse locus (Alayoubi et al 2013).
Homozygous Farber mice live about 10 weeks and have impairments in many organs.
Together with our collaborators, including Dr. Jakub Sikora from Charles University, we have been
examining the consequences of ceramide dysregulation in the hematopoietic system, the brain, the lung,
and the eyes of these Farber mice. Results of published and unpublished studies will be discussed as will
new experiments directed towards the development of therapy for this very severe disorder.
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