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CELLIM overview



Cellular Imaging Core Facility - Ceitec MU
Experimental Biophotonics Facility – Ceitec BUT
Multimodal and Functional Imaging Laboratory – Ceitec MU
Magnetic Resonance and Cryogenics - Institute of Scientific Instrumentation CAS

https://www.eurobioimaging.eu/

https://cellim.ceitec.cz

CELLIM overview



2019 2020 2021 2022

Number of users 117 133 151 166

User publications 17 16 16 32

https://cellim.ceitec.cz

CELLIM overview



Light microscopy facility of Ceitec Masaryk University. 

What we are doing:

Providing access to a wide spectrum of light microscopes, including training and assistance services

Providing access to image processing and analysis tools (hardware and software), including training 

Maintenance (QC, cleaning, calibration) of all our microscopes

Providing project design assistance and help with planning experiments, sample preparation

Developing and applying new methods and protocols for and in collaboration with our users

Full service – sample preparation, image acquisition, image analysis – dependent on staff availability

Educational activities – courses, workshops, demos of new instruments …

https://cellim.ceitec.cz

Cellular Imaging Core Facility - CELLIM



Zeiss AxioZoom – Apotome 2 Olympus SZX 16

Head louse - Pediculus capitis
https://cellim.ceitec.cz

Large specimen imaging

Mouse kidney section



Courtesy of Nela Jandova and Marcela Buchtova
Institute of Animal Physiology and Genetics, CAS CZ 

https://cellim.ceitec.cz

Optical sections with Apotome



Courtesy of Nicola Silva, Faculty of Medicine, Masaryk University, Brno

Zeiss AxioImager – Apotome 3

https://cellim.ceitec.cz

Widefield microscopy with deconvolution



Organoid from stem cells
Courtesy of Tomas Barta and Jan Krivanek
Faculty of Medicine, Masaryk University

Arabidospis thaliana root apical meristem
Courtesy of Marketa Samalova and Jan Hejatko
Ceitec Masaryk University

https://cellim.ceitec.cz

Laser scanning confocal microscopy



Zeiss LSM 880-AiryZeiss LSM 780-Airy

confocal Airyscan

Higher resolution, higher SNR compare to standard confocal microscope

400nm

https://cellim.ceitec.cz

Airyscan – entry level to superresolution

Temperature control
CO2 control
DefinitFocus2

Piezo Z drive
Water immersion 
objectives



https://cellim.ceitec.cz

Carl Zeiss Elyra 7- Lattice SIM, SMLM



Staphyloccocus cells
Cell mebrane (green), Nuclei (purple)

(Michaela Procházková, Pavel Plevka, Ceitec MU Brno)

3D reconstruction of Lymphocyte cell
Actin filament (green), mitochondria (magenta). 

(Pedro Faria Zeni, Marek Mráz, Ceitec MU Brno)

https://cellim.ceitec.cz

Lattice structured illumination microscopy



https://cellim.ceitec.cz

Single molecule localization microscopy

Centriole dSTORM microscopy
centriole (magenta) (Ondřej Bernatík, Lukáš Čajánek group, LF MU)

Centriole TEM microscopy

https://ccr.cancer.gov/staff-directory/jadranka-loncarek

https://ccr.cancer.gov/staff-directory/jadranka-loncarek


Chamber - Water Chamber – 20xClr Chamber – 5xClr Mesoscale Imaging System Organic solvent-
based clearing 

protocols
Ethyl cinnamate (ECi)

RI ≈ 1.5 – 1.6 Klingberg et al. 2017

Aqueous-based 
clearing protocols

60% Glycerol
RI ≈ 1.47 Vargas et al. (1999)

CUBIC 2
RI ≈ 1.45-1.48 Tainaka et al. 2018

https://cellim.ceitec.cz

Zeiss Lightsheet 7

Lightsheet microscopy



Arabidospis thaliana root growth
Water (Ri= 1.33), Plan-Apochromat 20x/1.0
Courtesy of M. Samalova and P. Macháčková

Detailed view of mouse brain
BABB/Eci (Ri=1.50), EC "Plan-Neofluar" 5x/0.16 M27
Courtesy of M. Goudarzi, P. Macháčková, W. Jesionek

CELLIM-CEITEC MU
https://cellim.ceitec.cz

Lightsheet microscopy



10 GB data link to all microscopes – direct data saving from microscopes
account on demand

1 TB RAM, Nvidia RTX6000, 2 x 24 Intel XEON CPU, 300TB storage space

https://cellim.ceitec.cz

Storage/analysis server 
Acquifer ODEON

Temporal data storage

1 licence
Objects segmentations, 
measurements, tracking
3D rendering 

Open source
Objects segmentations,
measurements 
Lightsheet processing

Open source
Objects segmentations,
measurements 
High throughput

1 licence, full pack
Airyscan, SIM processing
Deconvolution
Lightsheet processing



https://cellim.ceitec.cz

Image processing and analysis



http://cellim.ceitec.cz

https://twitter.com/Ceitec_CellimCF

https://cellim.ceitec.cz
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Upcoming events



Thank you for your 
attention

CEITEC

@CEITEC_Brno

www.ceitec.eu
www.cellim.ceitec.cz

@Ceitec_CellimCF

cellim@ceitec.muni.cz


