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Highly sensitive fluorescent probes for the real-time monitoring of the early stages of cellular senescence in live cells
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Cellular senescence is one phenomenon by which normal cells cease to divide. It is a persistent cytostasis that results from a non-lethal stress and is characterized by a morphological and biochemical phenotype that includes abnormal levels of β-gal activity called senescence-associated β-galactosidase (SA-β-gal). Although this enzymatic activity is not required to senescence, it is a widely accepted biomarker of cellular senescence.

Senescence is a pivotal cellular state. If by one side it can drive aging by blocking cell renewal, it can also prevent the proliferation of cancer cells, thus being a valuable therapeutic approach. Within this context, here we describe the development of novel fluorescent probes to monitor the activity of the β-gal enzyme, in vitro and in living cells. The screening of different electronically tuned molecular structures enabled us to access new light-up and two-band ratiometric systems. In fact, our probes exhibit extremely fast response and over 200-fold fluorescence enhancement following the enzymatic processing. This rapid and ultrasensitive response allowed the detection of the SA-β-gal activity in different senescent cancer cell lines. Of note, our best probe also enabled us to monitor, in real-time, and for the first time, the early stages of cellular senescence (Figure 1). Moreover, the compatibility with epifluorescence, confocal microscopies and flow cytometry techniques underpin that these probes may find useful applications in biomedical research
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Figure 1. In vitro and in cellulo monitoring of SA--gal activity.
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