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Search for the activators of the 20S proteasome from natural sources
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In neurodegenerative diseases, intrinsically disordered proteins accumulate
and aggregate in cells, leading to nerve cell disorders. Intrinsically disordered proteins are
degraded by the 20S proteasome, but its gate leading to the catalytic sites is closed in the
inactive form. The compounds that open the gate can promote the degradation of intrinsically
disordered proteins and prevent their accumulation. Then, such compounds may be promising
therapeutic drugs for neurodegenerative diseases. We screened the natural products in the Prestwick
Library and found syrosingopine as the most potent activator of the 20S proteasome. Syrosingopine
enhanced the degradation of o -synuclein, an intrinsically disordered protein. In addition,
syrosingopine enabled the binding of a membrane-permeable fluorescent probe to the catalytic site of

the 20S proteasome by opening the gate in HelLa cells.
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