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Superresolution Microscopy Imaging Based on Wide-Field Stochastic
Fluorescent Bleaching
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Abstract A superresolution imaging technique based on wide-field stochastic fluorescent bleaching is studied. A
stream of fluorescence images is simply acquired, and single fluorophore is detected by subtracting each frame from
the previous one. After image subtractions, a superresolution image is got by fitting images of single fluorescent
molecules with a point dispersion function method to localize them. Then this method is used to image the human
embryonic kidney cells with the conventional fluorescent probe Alex 488. Compared with the conventional
fluorescence microscope, the resolution increases about 40% , showing that it works with the sample with
conventional fluorescent probes and can break the diffraction limit. Also it overcomes the weakness of conventional
techniques based on the precise localization of single molecules, which needs to activate and quench the fluorescent
molecules repeatedly, and can not be applied to conventional fluorescent samples.
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Fig. 1 Schematic of superresolution microscopy based on

stochastic fluorescent bleaching. (a) Stochastic

{luorescent bleaching; (b)) sparse fluorescent

molecule by subtracting each frame from the previous

one; (c) precise location of single molecule
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Fig. 2 Diagram of superresolution microscopy system
based on stochastic wide-filed fluorescent bleaching
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Fig. 3 Comparison of images shot by EMCCD camera and reconstructed cell images. (a) Enlarged comparison image of the

cell microtubules; (b) comparison image of the cell punctate structure; (c) line scans of the intensity distribution

[line in (a) ]; (d)line scans of the intensity distribution [ line in (b) ]
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Fig. 4 Fluorescent bleaching images by EMCCD camera. (a) 1 st; (b) 100 th; (¢) 200 th; (d) 500 th;
(e) 1000 th; () 3000 th
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Fig. 5 Cell images reconstructed by different number of
pictures. (a) 100 pictures; (b) 200 pictures; (c)

500 pictures; (d) 1000 pictures
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