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Identification and development of anti-persister compounds as a new class of
antibiotics to treat chronic infection

Yamamoto, Tomoko
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Chronic infection is often difficult to treat, even when caused by a
pathogen that is not resistant to antibiotics. In most cases, chronic infections are accompanied by
dormant persisters. In this study, we aim to identify anti-persister compounds toward a goal of
development of antibiotics for chronic infection. Our previous studies on CIpXP protease allowed us
to hypothesize that the dysregulation of proteolysis by activation of CIpP core in the absence of
the regulatory ClpX may corrupt physiology of dormant persisters. We conducted high-through-put
screening of compounds with activity provoking ClpP by exploiting the chemical libraries. We have
found that one of the hit-compounds, ACPlb with originally no anti-bacterial activity can kill a
variety of bacteria including an opportunistic pathogen P. aeruginosa, in combination with an
inhibitor of bacterial efflux-pump. This study will provide innovative perspectives on developing a
new class of antibiotics to treat chronic infection.
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Fig.1 ClpPisresponsible for restarting growth of
glucose-starved cells.
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Fig. 2. Schematic presentation of recognition and
degradation of specific substrate by ClpP protease with
ClpX Chaperones. ClpPis a cylindrical serine protease,
which can form complexes with the AT Pase chaperone,
ClpX. The chaperones bind to target proteins, unfold
them, and thread them into the ClpP proteolytic
chamber. In the absence of the chaperones, CIpP alone
can efficiently degrade small peptides of up to about
30 amino acids.
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Fig. 3. Specific degradation of GFP-SsrA by ClpP
protease in the presence of ClpX chaperone
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Fig. 4. Degradation of FTC-casein by ClpP protease in
the presence of different amounts of ACP1b
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