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ABSTRACT: Most cellular activities are sensitive to pH. It is important to keep a suitable pH for the normal cellular activities.
Measurement of cytosolic pH is of interest in studying many processes, including transport proteins, Ca*-related proteins, the
correlational studies have begun more than a hundred years ago. There are many methods that have been used to determine intracellular
pH, include pH-sensitive microelectrodes, nuclear magnetic resonance, and pH-sensitive fluorescent proteins. Here we review the
technologies, characteristics, applications, limitations and precautions of each approach, and make a horizontal comparison of the
advantages and disadvantages of each method. This review will also focus on providing the latest use of pH-sensitive fluorescent dyes to
measure intracellular pH. We will report a new quantitative measurement of the pH based on combination of carbon nanotubes point
technology and fluorescent dye. We will also introduce the performance and application of two latest SNARF derivative dyes, SNARF-F
and SNARF-CI.
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Table 1 Intracellular pH indicator and its application range

P HFETF (fluorescence indicator)

T 1E pH SEE (Working range)

SNAFL
SNARF
HPTS (pyranine)
BCECF
Oregon green dyes
Rhodols (£13% NERF)
LysoSensor probes

pH-sensitive GFP mutants

7.2-82
7.0-8.0
7.0-8.0
6.0-8.0
4.2-5.7
4.0-6.0
3.5-8.0%
5.1-8.1
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