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Abstract

        
        

          




          
Rapidly capturing slight changes in cell surface pH is extremely important to evaluate the rapid diffusion of acidic metabolites into the extracellular environment caused by disease and physiological pH fluctuations of cells. In this work, we designed a membrane-targeted pH probe, Mem-COC18
            , based on a novel heterocyclic xanthene-analogous backbone. Mem-COC18
             shows specific and stable staining ability towards membrane. Importantly, the fluorescence lifetime of Mem-COC18
             is highly sensitive against acidity within membrane, which is in favor of quantifying pH through fluorescence lifetime imaging. Using Mem-COC18
            , we recorded pH changes of 0.61 units on the surface of human cervical cancer cells (Hela) during glycolysis. Further on, we observed a robust pH-regulating mechanism of the plasma membrane that the pH fluctuation range within membrane (5.32–6.85) is much smaller than the change in extracellular environment (4.00–8.00). Consequently, we demonstrate a pH probe for quantifying small pH fluctuations within cell membrane that merits further evaluation for biology applications.
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17 
          1-Methyl-4-{6-(4-methylpiperazin-1-yl)-4-oxido-8-oxo-4-phenyl-8H-phosphinino[3,2-b:5,6-b′]dithiophen-2-yl}-1-octadecylpiperazin-1-ium (Mem-C0C18)
Iododecane (757 mg, 1.99 mmol) was added to a solution of S6 (34 mg, 66.33 μmol) in DMF (3 mL), the reaction mixture was stirred at 110 ° for 3 d. Cooling to room temperature, added Et2O (50 mL) to precipitate solids and filtered, the residue was purified by column chromatography (silica gel, CH2Cl2/MeOH = 8/1) to afford Mem-C0C18
           (23 mg, 60 %) as the red solid. 1H NMR (400 MHz, DMSO): δ = 7.71–7.57 (m, 3 H), 7.54 (dd, J = 7.4, 2.7 Hz, 2 H), 6.59 (dd, J = 34.9, 5.6 Hz, 2 H), 3.70 (dd, J = 14.2, 4.5 Hz, 4 H), 3.55 (d, J = 4.5 Hz, 4 H), 3.10 (s, 3 H), 2.62 (s, 4 H), 2.42–2.26 (m, 3 H), 1.68 (s, 2 H), 1.24 (s, 30 H), 0.86 (t, J = 6.8 Hz, 3 H). 
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