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Drug discovery against ER stress by using a novel luminescence probe sensing
ER environments
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Accumulation of misfolded proteins in the endoplasmic reticulum (ER) is
involved in numerous disorders. | demonstrate that firefly luciferase (FL) fused with an ER
penetration signal is misfolded and accumulates in the ER, evoking ER stress. FL activity in the ER
was increased by the N-glycosylation inhibitor tunicamycin, in a site dependent manner. The ER
calcium pump inhibitor thapsigargin and reductant dithiothreitol, both known disrupters of ER
protein folding, also enhanced luminal FL activity in the absence of newly translation. Screening of

dietary ingredients uncovered that several flavones including apigenin and diosmetin were able to
induce luminal FL activity. These compounds enhanced extracellular release of luminal FL, and
diosmetin significantly increased ER exit of a disease-associated misfolded membrane protein from
the ER. These results indicate that luminal FL can be utilized to identify compounds that can
improve the conformation of luminal misfolded proteins.
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