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Unfolded protein response (UPR) is defense system for dealing with accumulation of unfolded proteins in
endoplasmic reticulum (ER) lumen. Recently, novel ER stress transducers OASIS, CREB4 and Luman have been
identified. They have a transmembrane domain, which allows them to associate with ER, and are cleaved in response
to ER stress. Its N-terminal fragments containing bZIP domain function as transcription factors. OASIS is expressed
in astrocytes in central nervous system (CNS). We investigated roles of OASIS in CNS using Oasis-/- mice. In
cerebral cortices of embryonic Oasis-/- mice, the numbers of cells positive for GFAP, an astrocyte marker, were
fewer and those of nestin, a neural precursor cell (NPC) marker, were higher than those of wild-type mice. We
found glial cell missing 1 (Gcml), which is necessary for astrocyte differentiation in Drosophila, was
down-regulated in Oasis-/- NPCs. Introduction of Gecm1l into Oasis-/- NPCs improved delayed differentiation of
NPCs into astrocytes by accelerating demethylation of Gfap promoter. Gem1 expression was temporally controlled
by UPR through interactions among OASIS, CREB4 and Luman during astrocyte differentiation. Taken together,
UPR mediated by accelerating demethylation of Gfap promoter through the fine-tuning of Gecml expression plays
crucial roles in astrocyte differentiation.

Additionally, OASIS is expressed in large intestine. In situ hybridization showed OASIS strongly expressed in
pre-goblet cells at crypt base of large intestine. In 3-weeks-old Oasis-/- mice, the expression of Mucin 2, a mature
goblet cell marker, was lower, and that of Trefoil factor 3, a pre-goblet cell marker, was higher than in those of
wild-type mice. Electron microscope analysis showed abnormal morphology of mucus vesicles in the goblet cells of
Oasis-/- mice, indicating that OASIS is essential for normal formation of mucus vesicle. We further examined the
roles of OASIS in goblet cell differentiation using LS174T colon cancer cells. The expression of OASIS was
up-regulated, and the cleavage of OASIS at the membrane region was accelerated during differentiation of LS174T
to mature goblet cells. Knockdown of OASIS transcript resulted in disturbance of goblet cell terminal differentiation.
Taken together, OASIS could play crucial roles in accelerating terminal differentiation of goblet cells in large
intestine involving formation of mucus vesicles.




