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Development of organellar selective biopharmaceutical delivery platforms
comprising of reactive oxygen species triggered degradable polypeptides

Kawasaki, Riku
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To develop organellar selective biopharmaceutics delivery platforms, the
applicant designed and synthesized several types of nanomaterials using polypeptides including
nanoaggregate and polyion complex vesicle (PICsome). First, we developed reative oxygen species
(ROS) triggered degradable nanoaggregate using oligoproline containing peptides. Here, ROS are
generated by chloroplast via photosynthesis and mitochondria via oxidative phosphorylation in
plants. Our system comprising of oligoproline containing peptides exhibited sensitivity against
physiologically relevant level of ROS, which is generated by photosynthesis, suggesting current
system is applicable as chloroplast selective release of cargo molecules. We next addressed genome
editing based on RNP using cell penetrating peptides modified PICsome. Delivered RNP could induce
genome editing against host genome in plant cells by enhancing the efficiencies of cytosolic
delivery of RNP.
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