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A novel mode of enzyme inhibition by molecular aggregation of low molecular
weight compounds
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The mechanism of enzyme inhibition by an inhibitor is commonly recognized as

a one-on-one reaction. However, we discovered a small molecule that inhibits an enzyme in a
many-on-one manner. Mn007 is a small molecule compound reported in 2015 as a candidate for muscular
dystrophy therapeutics. We found that when MnO07 exceeded its water solubility and became insoluble,
it exhibited the inhibitory activity against DNase 1. When cyclodextrin was used to solubilize
MnO07 aggregates in water, the inhibitory effect disappeared. Microscopic observation also confirmed
the interaction of Mn007 aggregates with DNase I. The various investigations revealed that the
aggregation of Mn007 molecules was important for the inhibition of DNase 1. Our finding would open
up a new field in drug discovery.
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