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Investigation on molecular basis of toxin-antitoxin systems and its application
for genetic engineering and control of cellular responses
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Toxin-antitoxin (TA) systems are prevailing in prokaryotes and considered to
play an important role in programmed cell death and stress response of cells. We have focused on a
sequence-specific endoribonuclease of MazF and its cognate antitoxin of MazE, which pair is a one of
the TA systems. We have obtained and investigated various MazEFs from pathogenic microbes, hardly
culturable microorganisms, and extremophiles, and attained identifying target RNA sequences of those
MazFs through massively parallel sequencing. Based on the information acquired by these
experimental data, we attempt to elucidate the molecular recognition mechanism and physiology of TA
systems, and then to apply the obtained MazFs and laboratory findings to genetic engineering and
establishment of screening system for extracellular death factors.
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