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Figure S1. Instrument response functions did not differ significantly across wavelength settings.
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Figure S2. Excitation wavelength and pH dependent fluorescence lifetime decays of
mCherryTYG (mCherryM66T) purified protein.
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Figure S3. Excitation wavelength and pH dependent fluorescence lifetime decays of pHRed
purified protein.
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Figure S4. Fluorescence lifetime decays of pHRed expressed in live bacteria during metabolic
challenge. E. coli were pre-starved at time 0 min. They were then fed glucose, causing cytosolic
alkalinization at 8 minutes, after which cyanide was added to block metabolism and cause re-
acidification by 15 minutes. (A) Excitation at 575 nm is predicted exhibit a pK,** ~ 8.5 that is
insensitive to these metabolic pH changes. Indeed, the representative fluorescence decays do
not show any differences over time. (B) In contrast, excitation at 440 nm is predicted to exhibit a
pKa2PP ~ 6.5, which is sensitive to these metabolic pH changes. Indeed, the representative lifetime
decays show an increase in lifetime with glucose at 8 minutes that is reversed by cyanide at 15

minutes.



