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Anti-cancer strategy targeting the energymetabolism of tumor cells surviving
alow-nutrient acidic microenvironment

Iwai, Yuki

3,300,000

ATP
CAMP  (EPAC)
ESI-09
ATP ATP ATP

ESI-09

ESI-09
ESI-09

Acidosis limited the cellular consumption of glucose and ATP, causing tumor
cells to enter a metabolically dormant but energetically economic state, which promoted tumor cell
survival during glucose deficiency. We identified ESI-09, as an anti-cancer compound that inhibited
cancer cells under low-glucose conditions even when associated with acidosis. Bioenergetic studies
showed that independent of EPAC inhibition, ESI-09 was a safer mitochondrial uncoupler than a
classical uncoupler and created a futile cycle of mitochondrial respiration, leading to decreased
ATP production, increased ATP dissipation, and fuel scavenging. Accordingly, ESI-09 exhibited more
cytotoxic effects under low-glucose conditions than under normal glucose conditions. ESI-09 was also

more effective than actively proliferating cells on quiescent glucose-restricted cells. Cisplatin
showed opposite effects. ESI-09 inhibited tumor growth in lung cancer engraft mice.
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