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Principles of Super-resolution Microscopy
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B BEEE SR IBMEE  Super-resolution microscope
- NEREEDREZHBZ D Beyond the resolution limit
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What the resolution limit is
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How an image is generated through a microscope
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How we can go beyond the resolution limit
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What we can see beyond the resolution limit
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How we can destroy the resolution




Principle of fluorescence microscopy
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Formation of microscopic images
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Formation of microscopic images
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Microscopic image 3D object
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Convolution
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Eifts Bt Wide-field microscope

The Nobel prize
2014

PALM/STORM

Photoactivation Localization Microscopy
Stochastic Optical Reconstruction Microscopy



PALM (PhotoActivated Localization Microscopy)
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PALM (PhotoActivated Localization Microscopy)

Drosophila Metaphase chromosomes

PALM image




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
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Sample: ObgH1-GFP in Hela cell



Wide-field microscope

SIM

Structured lllumination Microscopy

W T Mats Gustafsson
A (1960-2011)
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SIMD/R1
Principle of SIM
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Structured lllumination and Moiré fringes
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SIM (Structured lllumination Microscopy)
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Conventional microscopy

- CB X 3MAH What we can see
beyond the resolution limit

Structured illumination microscopy
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What we can see beyond the resolution limit

Microtubules ESRDHRRE BfFEEk (STED)
Conventional Super-resolution
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What we can see beyond the resolution limit
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Fig. 5 | PALM imaging of NPCs in living cells using self-labelling PaX,, substrates. a, Bottom: PALM image of U20S stably expressing a NUP107-
SNAP-tag construct labelled with 22. Top: magnified view of the region marked in the overview image. Right column: magnified individual NPCs. b, Bottom:
PALM image of U20S cells stably expressing a NUP96-HaloTag construct labelled with 21. Inset: magnified view of the region marked in the overview
image. Bottom row: magnified individual NPCs. Scale bars: 2 pm (a,b, main), 500 nm (a,b, top insets), 100 nm (a, right column; b, bottom row).
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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 BUNE
Curvature-of-Field Aberration 1&@# 1422-'2
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The principle of an achromatic lens.
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Spherical Aberration
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when:

Objective lenses are corrected for spherical aberration
(1) immersion with correct refractive index is used

(2) a coverslip with correct thickness is used
(3) the specimen is immediately on the coverslip



EK@EUNZE  Spherical aberration

HEERDBARE (

EIEDIAIY F)

Mismatch of refractive index
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Causes of spherical aberration
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Mismatch of coverslip

thickness
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Refractive index of immersion
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