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【ABSTRACT】
The bacterial transcription repressor CtsR becomes phosphorylated by the 
arginine kinase McsB when cells sense an elevated temperature in the 
environment. Here, we perform single-molecule experiments based on the 
protein-induced fluorescence enhancement (PIFE) effect to monitor the DNA-
CtsR-McsB interaction. Our single-molecule analysis reveals that CtsR binds 
rapidly and stably to the cognate DNA and McsB transiently interacts with the 
DNA-bound CtsR. Through this interaction, McsB does not remove CtsR from 
the DNA, but instead alters its thermosensing behavior, lowering the temperature 
threshold for CtsR dissociation. Phosphorylation of several periphery arginine 
residues on CtsR underlies a plausible molecular mechanism for this effect.

Single-molecule kinetic studies reveal an in situ 
regulation mechanism of CtsR by McsB
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