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Development of single-cell analysis of the antimicrobial and bactericidal
activities of the antimicrobial peptides and its application
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We have developed a novel method to examine the antimicrobial and
bactericidal activities of antimicrobial peptides (AMPs) and antibiotics at the single-cell level
(i.e., single-cell analysis), and apply this method to examine the mechanism of AMPs’ bactericidal
activity. In this method, we monitor the proliferation of single cells on agar in a chamber and
measure the distribution of the number of cells in each microcolony. In Method A, we incubate cells
in the presence of various concentrations of AMPs for 3 h. AMP concentration dependence of the
fraction of microcolonies containing only a single cell, Psingle, provides the minimum inhibitory
concentration. In Method B, after the interaction of a cell suspension with an AMP for a specific
time, an aliquot is diluted to stop the interaction, and the proliferation of single cells then is
monitored after 3-h incubation. The information of Psingle(t) provides the fraction of dead cells
after the interaction time t of AMPs with the cells.
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