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Localisation
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Fluorescence Imaging with one nanometer accuracy
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MyosinV cycle

Yildiz A., Forkey J. N., McKinney S. A., Ha T., Yale E Goldman Y. E. , 

Paul R Selvin P.R. (2003) Myosin V Walks Hand-Over-Hand: Single 

Fluorophore Imaging With 1.5-nm Localization Science (5628):2061-5

Vale R. D. (2003) Myosin V motor proteins : marching stepwise 

towards a mechanism J. of Cell Biology 163 (3): 445-450.
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Localization precision
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N = number of collected photons

𝑎 = 𝑝𝑖𝑥𝑒𝑙 𝑠𝑖𝑧𝑒 𝑑𝑒𝑡𝑒𝑐𝑡𝑜𝑟
𝑏 = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣. 𝑏𝑎𝑐𝑘𝑔𝑟𝑜𝑢𝑛𝑑
𝑠𝑖 = 𝑤𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛
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Localization precision
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Localization Microscopy Principle
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Localization Microscopy Principle
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Temporal separation Time projection
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Point localization and reconstruction
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Fitting of

individual spots

Position list

Position list

Reconstruction
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Point localization and reconstruction
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Diffraction limited Super resolution



Photoactivated Localization 
Microscopy (PALM)
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Stochastic Optical Reconstruction 
Microscopy (STORM)
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3D Localization
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Bo Huang et al. 

Three-Dimensional Super-Resolution Imaging by Stochastic Optical Reconstruction Microscopy

DOI: 10.1126/science.1153529 
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3D Localization
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Lelek et al.

Single-molecule localization microscopy

doi: 10.1038/s43586-021-00038-x
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https://doi.org/10.1038%2Fs43586-021-00038-x


Experimental Challenges
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Douglass, K., Sieben, C., Archetti, A. et al. Super-resolution imaging of multiple cells by optimized flat-field epi-
illumination. Nature Photon 10, 705–708 (2016). https://doi.org/10.1038/nphoton.2016.200



Experimental Challenges
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Nature Photon 10, 705–708 (2016). https://doi.org/10.1038/nphoton.2016.200



Experimental Challenges
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Nature Photon 10, 705–708 (2016). https://doi.org/10.1038/nphoton.2016.200



Fluorophore 
properties
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Molecular blinking meachanism
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Duty Cycle
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Photon output
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Summary Fluorophore properties
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~ 60 - 70 nm

25 nm

Performance of Localization
Microscopy
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Performance of Localization
Microscopy
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Lelek et al.

Single-molecule localization microscopy

doi: 10.1038/s43586-021-00038-x

https://doi.org/10.1038%2Fs43586-021-00038-x


Measuring resolution
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Mask Diffraction limited SLM Reconstruction
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Fourier Ring Correlation (FRC)

J Struct Biol. 2013 Sep;183(3):363-367. 

Week 12     SMLM Data Acquisition BIO-410 □ BIOIMAGE INFORMATICS27

https://www.ncbi.nlm.nih.gov/pubmed/23684965


Resolution FRC
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Resolution FRC

80 nm

116 nm

2000 frames, ~ 20 k localizations

5000 frames, ~ 40 k localizations
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Fourier Ring Correlation (FRC)

Nature Methods volume10, pages557–562 (2013)
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FRC in FIJI
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▪Fluorophores can be localized with nm precision
• Number of photons

• Independent of wavelength

▪Resolution of reconstructed image
• Density of localized fluorophores

• Properties of fluorophores

▪Data acquisition
• Low temporal resolution

SMLM Data Acquisition
Summary
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