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Abstract ; In order to further understand the biological cellular processes in the complex environments, a vari-
ety of bioimaging techniques have been developed by researchers. Biofluorescence imaging has been extensive-
ly developed due to its simple imaging conditions and compatibility with biological samples. However, the tra-
ditional fluorescence imaging technology is restricted by the optical diffraction limit, so it is impossible to re-

solve the spatial structure below 200 nm, which hinders the study of the biological processes of subcellular
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structures. Super-resolution fluorescence microscopy breaks through the limitations of imaging resolution with
traditional optical diffraction and can acquire nanoscale cellular dynamics. In addition to improvements and
upgrades to traditional wide-field fluorescence microscope frames, typical super-resolution imaging microscopy
techniques currently also rely on the photophysical properties of fluorescent probe materials. Commonly used
fluorescent probe materials mainly include fluorescent proteins, organic fluorescent molecules and fluorescent
nanomaterials. This paper introduces several mainstream super-resolution fluorescence microscopy techniques
and summarizes the application status of fluorescent probe materials that have been successfully applied to su-
per-resolution biofluorescence imaging.

Key words: super-resolution fluorescence imaging; stimulated emission depletion microscopy ; photoactivated

localization fluoroscopy ; stochastic optical reconstruction microscopy; super-resolution optical

fluctuation imaging ;fluorescent probes
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Fig. 9 Photoinduced reversible switching process of

rhodamine derivatives(11 ~21)
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Fig. 10~ Chemical structures of carbofluoresceins, car-

borhodamines110(28)
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Chemical structures and the switching process

Fig. 11
of 25 ~32 and superresolution images obtained
with 31 in live cells. Photoswitchable process
of 34 wunder irradiation with UV/visible
lightisz'm
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Fig. 12
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Fig. 13 Chemical structures of cyanine dyes(35 ~40)

and the proposed photoblinking mechanism
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Chemical structures of fluorescent dyes (41 —
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Fig. 14
; Chemical structures
of 49 — 55 and proposed photoblinking mecha-
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Fig. 15  Principle of SOFI imaging and SOFI images of

cell microtubule labeled with Qdots!**¢"7
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Fig. 16 Chemical structure and photoblinking property

of fluorescent polymer probe molecules (58 ~

59), single-color microtubule images labelled

with polymer dots™
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Chemical structure and photoblinking property

Fig. 17
of fluorescent polymer probe molecules (61 ~
62), multi-color microtubule images labelled

with polymer dots"™*"!
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