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Abstract:
Werner Syndrome (WS), also called progeria, is a heredi-
tary condition associated with premature aging and an in-
creased risk of cancer and other diseases. Signs of Werner 
Syndrome usually develop in the childhood or teenage 
years, which usually includes type 2 diabetes, dysregula-
tion of metabolism, gray hair and hair loss, etc. Metabolic 
dysfunction is a primary feature of WS, who exhibits se-
vere metabolic deficit. We generated the WRN-/- stem cell 
model using Crispr/cas9 technique. Our current work 
found that the loss of WRN could cause dysregulation 
of metabolism in vitro. The adipogenesis was prematured 
in WRN-/- cell model compared with the wildtype, and 
some adipocyte markers, CEBP and PPAR alpha, which 
were supposed to express on day 14 or day 21 showed up 
much earlier. However, when NAD+ was replenished, the 
adipogenesis could be rescued. Also the zebrafish model 
system showed similar phenomenon, which might help 
explain why Werner Syndrome patients had metabolic 
dysfunction. Then we did transcriptomic RNA-Seqand 
found out the loss of WRN during adipocyte develop-
ment might caused by mitophagy. Our results demon-
strated that NAD+ augmentation restored mitochondrial 
biogenesis and adipogeneticmetabolism both in vitro and 
in vivo.
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