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Sphingolipids have complex structures 
and diverse functions 
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Dihydroceramide desaturase deficiency 
leads to systemic neuropathy and 
hypomyelinating leukodystrophy 
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(Pant et al., J Clin Invest., 2019) 

(Karsai et al., J Clin Invest., 2019) 



Let’s Fly! 
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Physiological functions are conserved 

Gene functions are conserved 

Shorter lifespan, large number of embryos 

Low cost and less ethical concerns 

High genetic tractability 
(mutant alleles, RNAi, (human) cDNA…) 

Please call: 

02-23123456 

ext.288245 



Dihydroceramide desaturase is 
responsible for the insertion of C4-5 
double bond of ceramides 
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DhCer Cer 

Lethality rescue 

(Jung and Liu et al., EMBO Rep., 2017) 



Activity-dependent degeneration of ifc-KO 
eyes in morphology and function 
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(Harnish et al., 2015) 

Electroretinograms (ERG) 

(Nie et al., 2015) 

Photoreceptors = 
light-sensing neurons 

(Jung and Liu et al., EMBO Rep., 2017) 



Oxidative stress is a hallmark of ifc-KO and 
patient fibroblast with DEGS1 variants, but 
the mechanism remained unknown 
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(Jung and Liu et al., EMBO Rep., 2017) (Pant et al., J Clin Invest., 2019) 

H2DCF: reactive oxygen species (ROS) probe 

fly photoreceptors Patient Fibroblasts 



Loss-of-ifc induced cytosolic oxidative stress 

207 

(Tzou and Su et al., Cell Rep., 2021) 

Reduced 

 

Oxidized 

fly photoreceptors neuronal cells 



NOX inhibitors ameliorated oxidative stress 
and subsequent defects in ifc-KO 
photoreceptors 
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(Tzou and Su et al., Cell Rep., 2021) 

DHE: superoxide staining 

apocynin: NADPH oxidase inhibitor 

allopurinol: xanthine oxidase inhibitor 

L-NAME: nitric oxide synthase inhibitor 

fly photoreceptors neuronal cells 



Loss-of-ifc led to increased level of Rac1 
in the endolysosomal compartments 
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(Tzou and Su et al., Cell Rep., 2021) 

fly 
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Dihydroceramide regulates the binding of 
active-Rac1 to membrane of distinct 
subcellular compartments 
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(Tzou and Su et al., Cell Rep., 2021) 

GTP-Rac1: active form of Rac1 

GDP-Rac1: inactive form of Rac1 

Membrane raft 

DhCer         GTP-Rac   

Autophagosomes 

DhCer         GTP-Rac   

Reconstitute Organelles neuronal cells 



Summary 
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 Lack of dihydroceramide desaturase activity 

induces cytoplasmic ROS  

  Rac1-NADPH oxidase-elicited ROS 

mediates leukodystrophy-related neuronal 

death 

 DEGS1/ifc defects cause mislocalization of 

Rac1 to the endolysosomes 

 Dihydroceramide alters binding affinity of 

active Rac1 to reconstituted organelle 

membranes 

(Tzou and Su et al., Cell Rep., 2021) 
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