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Structure—activity relationship study of a protein—protein interaction-modulating molecular
nanocarbon ('Graduate School of Science, Nagoya University, *Integrated Research
Consortium on Chemical Sciences, Nagoya University, *Institute of Transformative Bio-
Molecules, Nagoya University) OMinh Nghia Le,' Ryuto Kojo,' Hayato Yamada,'? Kazuma
Amaike,' Kenichiro Itami'?

Protein—protein interactions (PPIs) are critical processes deeply involved in the control of
biological events, being vital to the maintenance of homeostasis as well as the onset of many
ailments. Due to the structural properties of PPI-involved proteins, research have primarily
been carried out on modulation strategies utilizing antibodies and peptides, while small
molecules have long been considered to be unsuited for this purpose. We present the discovery
of a clione-shaped molecular nanocarbon “clionene”, modulating the PPI between PND and
PND-2, responsible for silkworm diapause control. Using a quantitative NanoBit assay,
clionene was found to inhibit 96% of the PND/PND-2 PPI. Structure—activity relationship
studies have attributed this high activity to the wide m-conjugate plane characteristic of
molecular nanocarbons, indicating the potential of developing a new chemical space for novel
small-molecule pharmaceuticals.
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