
Faculty of Health and Medical Sciences, University of Copenhagen



Microscopy for life science @CFIM

To investigate biological events taking into

consideration: tissue/cellular context,

Spatial organization / Compartimentalization



Organism development / Cell migration / 
Tissue organisation / Pathology



Digital Pathology Large amounts of image-based data
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Machine- / Deep- learning
Based pixel classification
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Unbiased
Quantitative data



Courtesy of Sophie Amalie Blirup-Plum



Selective Plane Illumination Microscopy
Light sheet Microscopy (live and cleared)

Mano et al 2018

NNF infrastructure
Bio DEEP



Organism development / Cell migration / 
Tissue organisation / Pathology

Prats et al. JBC 2009
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Widefield fluorescence Microscopy
Laser Scanning Microscopy

Spinning disk

Cell division (~ 9hours - app. 0.1 Hz) by Vibe 
Nylander  

Very fast Very Slow

• Cell behaviour 
• Dynamics of Intracellular processes
• 3D imaging of intracellular structures 



Organism development / Cell migration / 
Tissue organisation / Pathology

Prats et al. JBC 2009
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Light microscopy resolution limit 
x,y ~ 275 nm and z ~ 500 nm



• Single Molecule Localization Techniques 

• Structured Illumination Microscopy 

♔ Nobel prize in Chemistry 2014 

• Stimulated Excitation Depletion - STED

Eric Betzig ♔

Moerner ♔

Stefan Hell ♔



Adapted from Fontin et al., Nature 2004

Conventional light microscopy

Extended

Confocal

What do you need?



STED imaging example



Single
molecule
localization
microscopy

Single-Molecule Localization: Gaussian fitting

FWHM ≈ 320 nm

Point Spread 
Function (PSF) of the 

diffraction limited 
spot

Diffraction limited blinks







Airyscan microscopy (LSM900 and LSM980)

Korobchevskaya et al.



Organism development / Cell migration / 
Tissue organisation / Pathology

Prats et al. JBC 2009
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Electron Microscopy

+ Ultrasctructure resolution

Static-



CLEM – Correlative Light and Electron Microscopy



FEI (ThermoFisher) CorrSight





70S structure

Courtesy of Pablo Mesa and Guillermo Montoya 



Scanning Electron Microscopy (SEM)

FIB/SEMTopography

Serial Block face SEM

Serial block face





FIB/SEM











The Core Facility for Integrated Microscopy

0

Since 2010 – around 2000 users
Currently – 319 unique active users in 2021 

Education
Two days Crash Course in Light Microscopy

Training and support



Visit www.cfim.ku.dk for more information
or contact:
Klaus Qvortrup for EM
Clara Prats for LM

http://www.cfim.ku.dk/
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Full support Min Support DIY















Image analysis

• Five powerfull workstations for booking
• Image analysis software packages (Incl. Commercial and open source)

Richard De Mets
Bioimage Analyst at CFIM
• PhD in BioPhysics
• MSc Imaging Robotics and Life Engineering



CLEM

Transmission Electron Microscopy (TEM)

TEM tomo

TEM Tomography

Cryo –TEM
NNF CPR



Improving resolution

1873 Abbe Diffraction limit

@ 488 nm

xy z

250 nm 850 nm

1957 Minsky Confocal 200 nm 500 nm   

1994 Gustafsson 3D-SIM 100 nm 250 nm

2008 Zhuang 3D-STORM 20 nm 50 nm

Minimal object size 
(PSF)



• SR information is observable as a Moiré pattern created by the interaction of 

sub-resolution structures in the sample and the illumination pattern.

• The interference pattern is coarser then the sample and can be picked up by 

the optical system



Harke et. al., 
2013

Image source: Leica

STimulated
Emission 
Depletion
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