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Formation of microscopic images
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Types of Super-resolution microscopes
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Eric Betzig Wide-field microscope

The Nobel prize
2014

PALM/STORM

Photoactivation Localization Microscopy
Stochastic Optical Reconstruction Microscopy

Schermelleh L. et al. (2010) JCB 190: 165-175.
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PALM (PhotoActivated Localization Microscopy)
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PALM (PhotoActivated Localization Microscopy)
Drosophila metaphase chromosomes
PALM raw data Conventional image
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Confocal microscope

STED

Stimulated Emission Depletion

Stephan Hell
The Nobel prize 2014

STED (Stimulated Emission Depletion) microscopy
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STED (Stimulated Emission Depletion) microscopy
confocal STED

] Mitochondria ‘

Wide-field microscope

SIM

Structured lllumination Microscopy

Mats Gustafsson
1 (1960-2011)
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Sample: ObgH1-GFP in Hela cell
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Principle of SIM Structured lllumination and Moiré fringes
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Moiré fringes can be resolvable
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SIM (Structured lllumination Microscopy)
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beyond the resolution limit

Conventional microscopy Structured illumination microscopy
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3D-SIM

Wide-field Deconvolution

Microtubules Sample: HeLa cell

Immunostaining with Alexa-488

Nuclear pore complex (NPC, 1 section)

deconvolution 3D-SIM

2000m

Sample: Hela cell, immunostaining, Al

Multi-color imaging (DNA, NPC, nuclear membrane)

Wide-field Deconvolution 3D-SIM

Sample: Hela cell, immunostaining, DAPI, Alexa-488, Alexa568
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200nm

lexa-488

Multi-color imaging (DNA, COX8A, mitotracker)

Sample: Hel.a cell, immunostaining, DAPI,BG-505, mitotracker Red
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Aberration of the objective lens can easily destroy the resolution
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Important to minimize aberrations especially in super-resolution microscopy
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Chromatic Aberration @1&2—%
Curvature-of-Field Aberration {%@5%533”2;%
Spherical Aberration EREL&%
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BK@EUZE  Spherical aberration
HEROBRE (BIFFEOIRAVYF)

Mismatch of refractive index
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Causes of spherical aberration
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Refractive index of immersion
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Refractive index of sample solution fBIR
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Spherical Aberration
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Objective lenses are corrected for spherical aberration
when: (1) immersion with correct refractive index is used
(2) a coverslip with correct thickness is used
(3) the specimen is immediately on the coverslip
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Textbook (in Japanese)
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