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Abstract: p-Galactosidase ( f-Gal), a glycoside hydrolase in cellular lysosomes, plays a crucial role in
hydrolyzing glycoside bonds and even maintaining normal life activities. Development of rapid and
accurate identification methods for f-Gal activity is of great importance for the early diagnosis of ovarian
cancer and diseases triggered by cellular senescence as well as researches in molecular biology. Fluorescent
probes show advantages of sensitive detection, rapid response, and high temporal-spatial resolution.
Therefore, the research progresses on f-Gal fluorescence probes reported in recent years and their effects on
disease diagnosis was firstly summarized, followed by introduction of the molecular design strategies and
application characteristics of fS-Gal fluorescence probes based on intramolecular charge transfer,
fluorescence resonance energy transfer, aggregation-induced emission, and photoinduced electron transfer
fluorescence-signal transduction mechanisms, especially the two-dimensional detection system which could
break through the limitation of single signal transduction mechanism for probe detection. Finally, it was
pointed out that development of f-Gal fluorescent probes with high sensitivity, spatial resolution, good
chemical stability and strong cell accumulation capacity based on fluorescence signal transduction
mechanism could advance the highly efficient applications of -Gal fluorescent probes in biomedical fields,
such as diagnosis and therapeutic evaluation of ovarian cancer, cellular senescence assessment, and
individual life-span prediction.
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Fig. 1 Molecular structures and f-Gal sensing mechanisms of QCy7-5Gal (a)[”] and Gal-Pro (b)[lg]; Molecular structures of

CyGal-P and CyGal and f-Gal sensing mechanisms of CyGal-P fluorescence, photoacoustic and photothermal signals (c)
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Fig. 2 Molecular structures of O-HD, PA-HD and PA-HD-Gal (a)?”; Molecular structure of KSL11 and its f-Gal sensing
mechanism based on ESIPTHICT (b)!''; Molecular structures of KSAP1 and KSAP2 and their f-Gal sensing
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Fig. 4 Molecular structures and f-Gal sensing mechanisms of NI-Gal (a)*”, FC-pGal (b)?"! and AM-RP-G (c)P**
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Fig. 6 Molecular structures (a) and -Gal sensing mechanisms (b) of BOD-K-fGal and BOD-M-gGal**!
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Fig. 7 Molecular structures of HMDER (a), HMDER-Me (b) and HMDER-fGal (c) and their open-close loop mechanisms for

responding to pH changes; f-Gal sensing mechanism of HMDER-AGal (d
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Fig. 8
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Fig. 9 Molecular structure and f-Gal sensing mechanism in
senescent vascular endothelial cell of SRP (a)!*!;
Molecular structure and f-Gal sensing mechanism
of TR-G (b)[**!
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Fig. 10 Molecular structures and f-Gal sensing mechanisms of CMF-4Gal (a)**), CG (b)*” and FTR-Gal (c)**!
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Fig. 11

Molecular structure and $-Gal sensing mechanism of TPE-Gal (a)P’'l; Molecular structures of DCM-fGal and

QM-fiGal and §-Gal sensing mechanism of QM-fGal (b)*?; Molecular structures and f-Gal sensing mechanisms of

probes QM-HBT-8Gal (c)P** and SA-BGal (d)1**
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Fig. 12 Molecular structures and f-Gal sensing mechanisms of probes TG-fGal (a)”), AM-TG-8Gal (b)*® and AHGa (c)!'™
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Fig. 13 Molecular structures and f-Gal sensing mechanisms of LP-$Gal (a)P”! and NpG (b)!”
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