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Novel Enzyme Inhibition by Small Molecule Aggregation:
A New Avenue in Drug Discovery

Kenta MORITA™' and Ryuhei HARADA™

Molecular-targeted drugs have advanced cancer treatment, but traditional small-molecule drug discovery
faces challenges. While antibody drugs offer high specificity, their high costs drive the need for alternative

approaches. This study reveals that Mannan 007 (Mn007), a small molecule initially identified for Fukuyama

congenital muscular dystrophy, forms aggregates that selectively inhibit DNase I, a virulence factor in

Streptococcus pyogenes. Unlike conventional inhibitors, Mn007 aggregates interact with specific

hydrophobic pockets on DNase I, as shown by computational and experimental analyses. By designing
derivatives, we found that stronger aggregation enhances inhibition. However, when C12-R2, an optimized
derivative, was incorporated into liposomes, it lost activity, suggesting that random aggregation is key to
inhibition. Our findings challenge the notion that molecular aggregation leads to non-specific inhibition

and propose a novel strategy for small-molecule-based enzyme inhibitors, opening new possibilities for

drug discovery.
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