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Real-time intracellular pH measurement of Escherichia coli in the long-term stationary phase
using a bacterial intracellular pH monitoring system
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KATAOKA? (1Fac. Eng., Shinshu Univ., 2Dep. Bioeng., Grad. Sch. Sci. tech., Shinshu Univ., 3Dep.
Mat. Chem., Fac. Eng., Shinshu Univ.)
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Intracellular pH (pHint) is a basic and very important parameter in biological processes involving cell culture
and enzymatic reactions. Attempts to measure the temporal change in pHint are important, and today, methods
using pH-sensitive fluorescent dyes have been applied, but it is impossible to measure real-time changes of pHint
in living conditions due to invasiveness and reagent leakage.

In order to establish the system that allows real-time measurement of pHint changes in bacteria, we measured
daily pHint and external pH (pHext) Eschericia coli culture expressing with a combination of two fluorescent
proteins (pHuji and GFPuv) during long-term incubation at 37°C for 10 days. The pHint was around pH 7.0 after
the start of culture, but it increased from the exponential phase to the stationary phases and shifted to the
alkaline side. In addition, pHint approached pHext value culture for 72 hours (long-term stationary phase),
suggesting that we were able to measure the temporal change in pHint over a wide range of timescales without
growth inhibition.

In this presentation, we will present our current work on the measurement of pHint of individual cell using

fluorescence microscopy as well as the above studies.

Intracellular pH, Fluorescent proteins, Long-term stationary phase
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