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How do potassium ions regulate the formation for non-canonical structures of
nucleic acids and tumor progressions?
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In_this study, we investigated physicochemically how changes of
intracellular chemical environments influence G-quadruplex formation and transcription during tumor
progression in vitro and in cells. In vitro, the stable G-quadruplex formation inhibits
transcription in a solution containing 150 mM KCI (standard condition in cells). As K+ concentration

decreases, which decreases G-quadruplex stability, transcript production from templates with
G-quadruplex-forming potential sequences in c-myc gene increases. In normal cell, the trend in
transcript productions was similar to that in experiments in vitro, that is, transcription
efficiency inversely correlated with G-quadruplex stability. Interestingly, higher transcript levels
were produced from templates with G-quadruplex-forming potential in the hi?hly metastatic breast
cancer cell than in the normal cell. Our results suggest that in normal cell, K+ ions attenuate the

transcription of certain oncogenes by stabilizing G-quadruplexes.
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