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Cell wall-loosening agents and DNA-transporting nanomicelles for efficient gene
delivery to plant chloroplasts

Miyamoto, Takaaki
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A novel method for efficient DNA delivery into Elant chloroplasts was
developed by combining zwitterionic ionic liquid (ZIL) pretreatment with chloroplast-targeted
nanomicelles. ZIL pretreatment increased cell wall permeability by partially dissolving crystalline
cellulose microfibrils without damaging the cell membrane, resulting in a 2-fold improvement in DNA
delivery efficiency, offering a simpler alternative to existing techniques. Zwitterionic peptides
(Z1Ps) were developed based on ZILs® structure to further enhance cell wall permeability. ZIPs
dissolved crystalline cellulose at lower concentrations than ZILs, potentially improving
permeability without reducing regeneration efficiency. Unexpectedly, the chloroplast transit and
cell-penetrating peptides used in the nanomicelles exhibited high reactive oxygen species (ROS)
scavenging ability. This led to the development of a chimeric peptide that temporarily eliminated
ROS inside chloroplasts.
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