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LUF abstract

The endoplasmic reticulum (ER) stores Ca2+ and plays crucial roles in protein folding
lipid transfer, and the regulation of organelle dynamics. In the liver, chronic ER stress
is involved in the pathogenesis of metabolic dysfunction-associated steatotic |iver disease
(MASLD) and metabolic dysfunction—-associated steatohepatitis (MASH) with hepatic steatosis
and |ipid droplet formation. Previous studies have shown that dysfunction of
sarco/endoplasmic reticulum calcium ATPase (SERCA2), a regulator of cytosolic to ER

Ca2+ transport, is associated with ER stress induction and lipid droplet formation. We
previously identified NACHT and WD repeat domain-containing protein 1 (Nwdl), which
localizes to the ER and mitochondria of neural stem cells. Nwdl knockout mice exhibited the
pathology comparable to MASH, including abnormal ER morphology, increased lipid droplet
formation, fibrosis, and pyroptosis in the liver. In addition, a significant increase in
the expression of ER stress response genes was observed. Nwdl protein interacts with SERCA2
and other ER-associated proteins in the vicinity of the ER membrane by pul |-down assays and
proteasome analysis. Nwdi-deficient |iver showed the reduced SERCA2 ATPase activity and
decreased Ga2+ pool within the ER, which exacerbated ER stress. These findings emphasize
that Nwdl-mediated SERCA2 activity is important for hepatic homeostasis and MASH
pathogenesis.
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