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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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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
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Localization precision
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N = number of collected photons

a = pixel size (detector)
b = standard dev. background

s; = width of the distribution
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Localization precision
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=PFL L ocalization Microscopy Principle

Temporal separation Time projection
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=PFL - Point localization and reconstruction
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=PFL - Point localization and reconstruction

Diffraction limited Super resolution
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=PFL - Photoactivated Localization
Microscopy (PALM)
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=PFL - Stochastic Optical Reconstruction
Microscopy (STORM)
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3D Localization
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Three-Dimensional Super-Resolution Imaging by Stochastic Optical Reconstruction Microscopy

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

Single-molecule localization microscopy
doi: 10.1038/s43586-021-00038-x

m m \Week 12 SMLM Data Acquisition BIO-410 o BIOIMAGE INFORMATICS


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

=PFL - 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
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=PFL - Experimental Challenges
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Nature Photon 10, 705—-708 (2016). https://doi.org/10.1038/nphoton.2016.200
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=PFL - Experimental Challenges
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Nature Photon 10, 705-708 (2016). https://doi.org/10.1038/nphoton.2016.200
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Fluorophore
properties
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=PFL - Molecular blinking meachanism
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=PFL - Duty Cycle
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Duty Cycle
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=PFL - Photon output
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=PFL - Summary Fluorophore properties
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=PFL - Performance of Localization

Microscopy
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=PFL - Performance of Localization
Microscopy
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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

=PFL - Measuring resolution

Diffraction limited SLM Reconstruction
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=PFL - Fourier Ring Correlation (FRC)
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2013 Sep:183(3):363-367.
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https://www.ncbi.nlm.nih.gov/pubmed/23684965
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Resolution FRC

Correlation
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PFL Fourier Ring Correlation (FRC)
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Nature Methods volume10, pages557-562 (2013)
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FRC in FIJI
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Editor
Examples
Feature Extraction

FeaturelJ
FigureJ
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Image5D
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Janelia H265 Reader
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A Name URL Host Directory on Hos

L_|/OpensSPIM http:ilfopenspim.orgiupdate/ -

|| /OPTIMISME hitp:i/sites.imagej.net/Dbenielli/

|| |Oxford Oncology http:ilsites imagej.net/MicroscopyOncologyOxford/

[l|P2E-IT4Innovations http:ilsites.imagej.net/P2E-T4Innavations/

|_||ParticleSizer http:ilsites.imagej.netNdef-psizer/

|_||Pendent Drop http:ilsites.imagej.net'Daerr/

[ ]PET-CT hittp:#isites imagej.netlian/

[]PHANTAST hitp:/isites imagej.netNicjac/

L_l|Photonimaging http:ilsites.imagej.net’Photonimaging/

L_||PillarTracker http:ilsites.imagej.net/PillarTracker/

L]lPacT http:/isites imagej.netPQCT/

lv] PTBIOP https:/ibiop.epfl.ch/Fiji-Update/

[_||Quantixed hitp://sites.imagej.net/Quantixed/

L |QuimP http:ifpilip.Inx. warwick ac.uk/quimp-update-site/

[]|Radial Symmetry hitp:/isites imagej.netMilkyklim/

|_||RadiallntensityProfile http:ilsites imagej.netPTschaikner/ T

|| |IResultsToExcel hitp://sites.imagej.net/ResultsToExcel/ L

|| [RT-Multiview-Deconvoluti...|http:i/sites.image).netRT-Multiview-Deconvolution/

|| |Sceptical Physiologist http:ilsites imagej.net'Scepticalphysiologist/

[ ]|SCF MPI CBG hittp /isites imagej.netSCF-MPI-CBG/

[_||ScientiFig hitp://sites.imagej.net/Aigouy/

L_||Scientifig-deprecated http:ilsites.imagej.net’SF-Deprecated-Legacy/

L_||Scijava Jupyter Kernel http:ilsites.imagej.net/Scijava-jupyter-kernel/ —|

Clleriviaw hitn-licitac imanai nat!Secilfiaual =
Add my site H ‘Add update site H Remove || Close |
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=PFL - SMLM Data Acquisition
Summary

= 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
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