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L-O-2395 Euro-BioImaging – the European Research Infrastructure for biological and
biomedical Imaging
 

Bischof J.1

 

1Euro-BioImaging ERIC
 

Email of the presenting author: johanna.bischof@eurobioimaging.eu
 
Innovative imaging technologies have revolutionised the life sciences by allowing researchers to
visualise and measure a broad spectrum of molecular, cellular and physiological processes and
events with an accuracy and coverage that have been previously out of reach. Imaging
technologies are thus a central technology platform driving research in most disciplines of the life
sciences and correlating multiple imaging approaches has become an increased need in the
research.
Euro-BioImaging’s role in the imaging revolution is to offers all scientists open access to imaging
instruments, expertise, training opportunities, and data management services beyond what is
available at their home institutions or among their collaborators.

The technologies offered by Euro-BioImaging can be accessed at Euro-BioImaging Nodes, which
are internationally renowned imaging facilities distributed across Europe. They cover the whole
spectrum of biological and biomedical imaging, with an ever-growing portfolio of cutting-edge
instruments. New technologies are included continuously to offer access to the most innovative
technologies on the market.

All scientists, regardless of affiliation, area of expertise, or field of activity, can benefit from
Euro-BioImaging’s pan-European open access services. For most technologies, scientists are
invited to receive hands-on training at the imaging instrument of their choice so that they can
generate the desired data sets themselves and expand their technical knowledge. Scientists
interested in accessing Euro-BioImaging services simply submit a short description of their
planned experiments via the online application portal.
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L-O-2378 Ultrastructural analysis of genomic organization in plants
 

Franek M.1,2, Olšinová M.3, Koptašíková L.3, Benda A.3, Pospíšil J.4, Ešner M.4, Dvořáčková M.1,2,
Fajkus J.1,2

 

1Mendel Centre for Plant Genomics and Proteomics, CEITEC, Masaryk University, Brno, Czech
Republic, 2Laboratory of Functional Genomics and Proteomics, Faculty of Science, Masaryk
University, Brno, Czech Republic, 3Charles University, Faculty of Science, Imaging methods core
facility at BIOCEV, Vestec, Czech Republic, 4CEITEC Cellular Imaging Core Facility, Masaryk
University, Brno, Czech Republic
 

Email of the presenting author: 357550@mail.muni.cz
 
Super-resolution microscopy was experimentally established over 15 years ago (Gustafsson,
2000; Hell and Wichmann, 1994; Betzig et al., 2006) and soon found its way into the basic
research of cellular structures in mammalian systems. Plant sciences are lagging behind in the
application of these techniques for several reasons. First of all, sample preparation is more
complicated and applying super-resolution microscopy in complex tissues such as roots or leaves
is problematic due to high sample background fluorescence. Our work highlights common
problems encountered during sample preparation (either isolated nuclei or whole-mount detection)
for super-resolution microscopy. Moreover, we try to outline new approaches to facilitate the
application of super-resolution microscopy in plant samples and test the uses of correlative
light-electron microscopy in studying plant chromatin and genome organization in the nanometer
range. Instead of focusing on well-described cellular structures (such as nuclear pores), we look at
chromatin organization and replication patterns in cells. We are hopeful these approaches can
answer important questions in plant biology, for instance spatially map different chromatin states in
cellulo and probe whether important repeats form higher-order structures in situ (such as telomeric
/ rDNA loops).
Gustafsson MGL, 2000. Surpassing the lateral resolution limit by a factor of two using structured
illumination microscopy. J. Microsc. 198:82-87. doi.org/10.1046/j.1365-2818.2000.00710.x
Hell SW, Wichmann I, 1994. Breaking the diffraction resolution limit by stimulated emission:
stimulated-emission-depletion fluorescence microscopy. Optics Lett. 19: 780-782. doi:
10.1364/OL.19.000780.
Betzig et al., 2006. Imaging intracellular fluorescent proteins at nanometer resolution. Science
313:1642-1645.
 

Acknowledgement: We acknowledge support by the CSF project 19-11880Y, project
INTER-COST LTC18048 and LTC20003, project “SINGING PLANT“
CZ.02.1.01/0.0/0.0/16_026/0008446 and the Czech Bioimaging initiative.
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Fig. 1: Figure 1. Ultrastructural analysis of the plant
nucleolus in roots
Plant nucleoli in the sections of roots of Arabidopsis
thaliana. Osmium counterstain, embedding in Spurr's. 
Arrows indicate perinucleolar chromocenters.
Nuc - nucleus, No - nucleolus, Nv - nucleolar vacuole. Scale
bar - 1 µm.
 

 
Fig. 2: Figure 2. Arrangement of ribosomal genes in cells
from A. thaliana root tissue.
STED microscopy of ribosomal genes (rDNA) showing
different arrangements inside and on the periphery of
nucleolus.  Dispersed distribution of rDNA in the meristemic
cells with large nucleoli (1-3) and condensation in
differentiated cell types (4-9).
Scale bar - 2 µm. 
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L-O-2405 Quantitative whole-brain mapping of neuronal and glial cell type distributions in
birds and reptiles
 

Bhaskaran R. A.1, Osten P.2, Němec P.1

 

1Department of Zoology, Charles University, Prague, Czech Republic, 2Cold Spring Harbor
Laboratory, 1 Bungtown Rd, Cold Spring Harbor, NY 11724, United States
 

Email of the presenting author: avarothr@natur.cuni.cz
 
The number of neurons in the entire brain is currently the best available proxy of brain information
processing capacity. Using the isotropic fractionator we have estimated neuronal populations in
more than 200 species representing diverse vertebrates. However, this technique is based on
tissue homogenization and therefore does not allow analysis of local brain microcircuits
subserving behaviors. The next frontier is therefore quantitative mapping of specific cell type
distributions across the brain. We have optimised a novel organic-based U-clear protocol for
imaging whole-brain and standardized an analysis pipeline for quantitative mapping of neuronal
cell type distributions in 3D brain data sets.
 

Acknowledgement: I would like to express our gratitude to the Light-sheet Imaging facility from
Institute of Molecular Genetics of the ASCR, v.v.i and thankful to the technical support provided by
Dr. Helena Chemlová.
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Fig. 1: NeuN labelled neurons in the cerebellum of zebra finch Taeniopygia guttata, shows the highly regular
special arrangement forming cerebellar lobes. 3D Images obtained using the 5x objective with 1.5 Zoom factor and
further processed using Tile scan stitching, 3D rendering and Deconvolution. 
 

 
Fig. 2: High resolution photomicrograph showing distribution of neuronal densities in the brain of Madagascar ground
gecko Paraedura picta.Note extremely high neuronal densities in the cerebellum, moderate densities in the cerebral
cortex and low densities in the optic tectum and brain stem.
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L-O-2400 The methodology of correlative microscopy between holographic incoherent
quantitative phase imaging (Q-Phase) and laser scanning confocal microscopy (NIKON)
 

Šuráňová M.1

 

1Experimental Biophotonics, Brno University of Technology, Brno, Czech Republic
 

Email of the presenting author: Marketa.Suranova@vutbr.cz
 
The development of the novel correlative methodology of microscopy between Holographic
Incoherent-light-source Quantitative Phase Imaging (hiQPI) and Laser Scanning Confocal
Microscopy (LSCM) is carried out in the field of lung cancer. This methodology for correlative
microscopy combining hiQPI and LSCM is suitable for pre-testing drugs and revealing information
about mechanisms of action.
The established procedure of correlation microscopy between hiQPI and LSCM will be invaluable
for other projects with a common goal in identifying the correlation between accurate quantification
of cell behaviour and expression/localization of specific molecular species in individual cells in
tissue culture. Lung cancer cell lines A549 and H1299 are treated with test substances (putative
migrastatics) and their growth and motile responses will be measured by hiQPI. Cells from hiQPI
analysis will be immunolabeled for putative molecular biomarkers (Focal Adhesion Kinase - FAK
and protein 4.1B) and their expression will be correlated with dynamic measurements from hiQPI.
Using this procedure, a methodology is established not only for preliminary testing of drugs but
also for revealing the mechanisms of their action.
Cells were fixed and immunocytochemically labelled with FAK and 4.1B antibodies immediatelly
after 20 hours of hiQPI time-lapse, and analyzed with LSCM. At the same time, we obtained
images of FAK and 4.1B localisation at the level of the substrate and Interference Reflection
Microscopy (IRM) images, revealing all focal adhesions. Arrows indicate examples of focal
adhesions with increased FAK and 4.1B concentrations.
An in-house developed stage insert is transferred from hiQPI onto the stage of the LSCM,
positions of the multi-field time-lapse are exported from the hiQPI software, transformed by a
specially developed procedure for this project, imported into the LSCM software and thus cells
automatically identified.
 

Acknowledgement: This research was supported by the Czech-Bioimaging: National Infrastructure
for Biological and Medical Imaging (LM2018129).
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Fig. 1: Images of A549 cells visualised by hiQPI and subsequent immunocytochemistry of 4.1B and IRM. The same
hiQPI position is found on the LSCM. Control and 2 treatments are presented. The square indicates examples of focal
adhesions with increased 4.1B concentrations. Scale bar 50 μm. Objective lens 10x NA 0.3 and 20x NA 0.8.
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L-O-2429 Tau forms cohesive islands on microtubules
 

Siahaan V.1

 

1Institute of Biotechnology, Czech Academy of Sciences
 

Email of the presenting author: siahaanv@ibt.cas.cz
 
Tau is an intrinsically disordered protein, which diffuses on microtubules. In neurodegenerative
diseases, collectively termed tauopathies, malfunction of tau and its detachment from axonal
microtubules are correlated with axonal degeneration. Tau can protect microtubules from
microtubule-degrading enzymes such as katanin. However, how tau carries out this regulatory
function is still unclear. Here, using in vitro reconstitution, we show that tau molecules on
microtubules cooperatively form cohesive islands that are kinetically distinct from tau molecules
that individually diffuse on microtubules. Dependent on the tau concentration in solution, the
islands reversibly grow or shrink by addition or release of tau molecules at their boundaries.
Shielding microtubules from kinesin-1 motors and katanin, the islands exhibit regulatory qualities
distinct from a comparably dense layer of diffusible tau.
Siahaan, V., Krattenmacher, J., Hyman, A.A. et al. Kinetically distinct phases of tau on
microtubules regulate kinesin motors and severing enzymes. Nat Cell Biol 21, 1086–1092 (2019).
https://doi.org/10.1038/s41556-019-0374-6
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Fig. 1: Multichannel TIRF image showing islands of high density tau-meGFP (cyan) on Atto647-labelled microtubules
(magenta). Image is taken 5 minutes after adding 20nM of tau-meGFP to immobilized taxol-lattice microtubules. Scale
bar: 5 µM.
 

10



Type of presentation: Oral
 

L-O-2383 Look closer and meet your cells with Nikon AX confocal microscope and Nanolive
CX-A with EVE Analytics
 

Kobidová B.1, Rozkošný I.2

 

1HPST, s.r.o., Czech Republic, 2Nikon Europe B.V., Czech Republic
 

Email of the presenting author: barbora.kobidova@hpst.cz
 
Confocal microscopes have been commercially available now for over 25 years. How can newer
iterations of a fundamentally simple instrument continue to innovate? What changes can redefine
how a confocal is used, and what data can be collected? Introducing the Nikon AX/AX R Confocal
Microscope System, our 10th generation point scanning confocal, giving you more of everything:
Leveraging Artificial Intelligence (AI), expanding the number of colors, improving pixel density,
sensitivity and speed.
These are significant additions in terms of expanding the range of experiments possible with a
point scanning confocal, while increasing the usability and functionality of the instrument, all in a
modular and upgradable platform.
See what you’ve been missing. Nanolive’s automated solution for Drug Discovery and Research,
the CX-A, can perform multiple drug perturbation assays in parallel, live and over long periods of
time, in a fully automated manner accelerating your workflow. Using Nanolive’s solution,
researchers get higher significance, earlier and faster. The technology provides game changing
new access to your living cells.
EVE Analytics’ user-friendly interface offers a segmentation and analysis solution specific to
Nanolive’s content rich data which can deliver meaningful metrics with the highest biological
relevance.
Nikon AX as the new standard in confocal imaging and Nanolive’s tomo-holographic CX-A
enriched with EVE Analytics software are presented and distributed by HPST, s.r.o.
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Fig. 1: The new standard in confocal imaging – High - end microscope Nikon AX
 

 
Fig. 2: CX-A by Nanolive - Live cell imaging microscopy based on tomo-holography
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L-O-2401 Invadopodia Structure in 3D Environment Resolved by Near-Infrared Branding
Protocol Combining Correlative Confocal and FIB-SEM Microscopy
 

Dalecká M.1,2, Sabó J.1,3, Backová L.1, Rösel D.2,4, Brábek J.2,4, Benda A.1, Tolde O.2,4

 

1maging Methods Core Facility at BIOCEV, Faculty of Science, Charles University, Vestec u
Prahy, Czech Republic, 2 Department of Cell Biology, Charles University, Prague, Czech Republic,
3 Department of Physical Chemistry, Charles University, Prague, Czech Republic, 4 Biotechnology
and Biomedicine Centre of the Academy of Sciences and Charles University (BIOCEV)
 

Email of the presenting author: daleckama@natur.cuni.cz
 
Detailed observation and analysis of cancer cell behaviour in a 3D environment is essential for a
full understanding of the mechanisms of cancer cell invasion. The inherent limits of optical
microscopy resolution do not allow to for in-depth observation of intracellular structures, such as
invadopodia of invading cancer cells. The required resolution can be achieved using electron
microscopy techniques such as FIB-SEM. However, visualising cells in a 3D matrix using FIB-SEM
is challenging due to difficulties with localisation of a specific cell deep within the resin block. We
have developed a new protocol based on the near-infrared branding (NIRB) procedure that
extends the pattern from the surface grid deep inside the resin. This 3D burned pattern allows for
precise trimming followed by targeted 3D FIB-SEM. This workflow can works well for targeting any
cells located further away from the coverslip. We will present details of the workflow and 3D CLEM
results combining confocal and FIB-SEM imaging of cancer cell invadopodia that extend deep into
the collagen meshwork.
 

Acknowledgement: We acknowledge the MEYS CR (Large RI Project LM2018129
Czech-BioImaging).
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L-O-2421 Freeze fracture replica immunogold TEM of PIN proteins, integral plasma
membrane carriers of the plant hormone auxin
 

Stelate A.1, Vlčák E.2, Philimonenko V.2, Petrášek J.1

 

1Department of Experimental Plant Biology, Faculty of Science, Charles University, Viničná 5, 128
44 Prague 2, Czech Republic., 2Electron Microscopy Core Facility, Institute of Molecular Genetics
of the Czech Academy of Sciences, 14220 Prague 4, Czech Republic.
 

Email of the presenting author: ayoub.stelate@gmail.com
 
The PIN-FORMED (PIN) are integral plasma membrane proteins that mediate the transport of
plant hormone auxin across membranes. The structure of PIN proteins is delineated in two
transmembrane bundles of five α-helices linked by a cytosolic loop. Detailed understanding of the
nano-organization of these proteins within the plasma membrane (PM) requires high-resolution
and planar views of the PM without interfering with the native physiological state of the PM and
proteins. Transmission Electron Microscopy can provide the desired resolution but not the planar
nano-organizations of the proteins within the PM. For this purpose, freeze-fracture
immunocytochemistry was established and provides series of techniques that can be selected
depending on the procedural steps and the aspect of the resulting image. Here, we introduce
Freeze-Fracture Replica Immunolabeling to investigate the distribution of PINs within the plasma
membrane protein. For this aim, we used tobacco BY-2 cells carrying an inducible version of
NtPIN11 that is tagged with GFP positioned within the cytosolic loop (XVE-NtPIN11-GFP).
Platinum/carbon replicas of freeze-fractured membranes show that NtPIN11 has a homogeneous
distribution within the PM. Based on our results, we suggest that an important aim for the future
will be to compare its organization with NtPIN2 and NtPIN3, also observe the samples with
high-resolution scanning electron microscopy (HR-SEM) to investigate the structural context as
well.
 

Acknowledgement: I would like to thank (EM IMG), also MEYS CR (LM2018129), ERDF (No.
CZ.02.1.01/0.0/0.0/16_013/0001775 and No. CZ.02.1.01/0.0/0.0/18_046/0016045)., IMG grant
(RVO: 68378050) for the fundings. 
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L-O-2391 Detection and 3D visualization of Borrelia afzelii spirochetes in tick digestive tract
by using SBF-SEM technique
 

Urbanová V.1, Týč J.1, Vancová M.1, Frantová H.1, Kopáček P.1, Šíma R.1

 

1Institute of Parasitology, Biology Centre, v.v.i., České Budějovice, Czech Republic
 

Email of the presenting author: veronika@paru.cas.cz
 
Lyme borreliosis is the most common vector-borne disease in Europe. It is caused by the Borrelia
burgdorferi sensu lato complex comprising several Borrelia species, including B. afzelii. The major
vector of B. afzelii spirochetes in Europe is the hard tick Ixodes ricinus. It is known that spirochetes
are abundantly present in the gut of unfed ticks, and during the feeding, they migrate through the
tick to the host. The generally accepted transmission route via tick saliva was recently challenged
by new data supporting the concept of direct gut-to-mouthpart reverse migration of motile B. afzelii
spirochetes from infected I. ricinus to the naïve mice.
Serial block-face scanning electron microscopy (SBF-SEM) technique was used for detection of
spirochetes in tick tissues and anticipated confirmation of Borrelia reverse migration. We
examined specimens from two different time points of nymphal feeding. Due to the size of the tick
nymph (up 1.5 mm long), we worked on the improvement of the methodology helping to prepare
SBF blocks with sides 200-400 µm containing the desired structure. Blocks were prepared step by
step by targeted sectioning and trimming and it was very challenging to obtain conclusive sections
through the whole esophagus and its entrance into the tick midgut.
The aligned stack of digital images from the digestive system resulted in a perfect 3D
reconstruction of the part of the tick digestive tract, including the whole esophagus. We have found
and 3D-imaged Borrelia spirochetes inside the midgut after 24 h of tick feeding. Although we
demonstrated the location of Borrelia spirochetes near the entrance of the midgut into the
esophagus, we did not succeed in catching them migrating from the gut through the esophagus
and hereby unambiguously confirm our hypothesis of direct gut-to-mouth transmission route.
Despite this effort, our work provides the first 3D reconstruction of the part of the tick digestive
apparatus.
 

Acknowledgement: We acknowledge the BC CAS core facility LEM supported by MEYS CR
(LM2018129 Czech-BioImaging).
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L-O-2420 Optimizing a workflow for cryo-TEM tomography – fabrication and transfer of
frozen hydrated lamella
 

Pinkas D.1, Zachej S.3, Havrankova J.3, Raabova H.1, Vlcak E.1, Mimietz-Oeckler S.4, Kirmse R.4,
Hozak P.2, Filimonenko V.1,2

 

1Institute of Molecular Genetics CAS, Microscopy Center, Electron Microscopy Core Facility,
Prague, Czech Republic, 2Department of Biology of the Cell Nucleus, Institute of Molecular
Genetics CAS, Prague, Czech Republic, 33TESCAN ORSAY HOLDING, a.s., Libušina třída 21,
623 00 Brno, Czech Republic, 4Leica Mikrosysteme GmbH, Hernalser Hauptstraße 219, 1170
Vienna, Austria
 

Email of the presenting author: dominik.pinkas@img.cas.cz
 
Cryo-electron tomography of frozen-hydrated samples provides unparalleled level of details from
native biological structures. Together with cryo-FIB lamella preparation, it allows us to peek deep
inside a cell, that would otherwise be too thick to be directly accessible, without introducing any
artefacts and deformations caused by more traditional sample preparation techniques such as
chemical fixation or (cryo)ultramicrotomy. While the results provided by the method are incredible,
the workflow is technically challenging and requires expensive equipment and consumables.
Moreover, extensive optimisations of all steps are needed, both side of equipment manufacturers
and users, to prevent heat, beam and mechanical damage as well as ice contamination during the
whole process of sample preparation, lamella fabrication and transfer steps.
We currently have all the pieces necessary available at the electron microscopy core facility at
IMG. Together with TESCAN-ORSAY and Leica Microsystems specialists, we demonstrated
freezing, semi-automated on-grid cryo lamella preparation from mammalian, yeast, plant, bacterial
and crystalline material using TESCAN AMBER Cryo FIB-SEM. Safe handling and transfer to TEM
holder was done using Leica VCT500 shuttle and Leica VCM loading station. Optimizing the
workflow for side entry TEM holders makes the method accessible to wider microscopic
community compared to autoloader-cartridge focused work.
We are ready to provide cryo lamella-based microscopy techniques to users of our facility.
 

Acknowledgement: Project is supported by MEYS CR (LRI Czech-BioImaging LM2018129, COST
LTC19048), OP VVV (CZ.02.1.01/0.0/16_013/0001775 and No.
CZ.02.1.01/0.0/0.0/18_046/0016045), IMG grant (RVO: 68378050).
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L-O-2411 The 3D organisation of Chlorosome antennas
 

Bílý T.1,2, Kaftan D.1, Pšenčík J.3, Řeha D.4, Thompson R.5, Tůma R.1, Vancová M.1,2

 

1University of South Bohemia, České Budějovice, CZ, 2Biology Centre CAS, České Budějovice,
CZ, 3Charles University, Prague, CZ, 4Institute of Microbiology CAS, Nové Hrady, CZ, 5Astbury
Biostructure Laboratory, University of Leeds, UK
 

Email of the presenting author: thomass@paru.cas.cz
 
Chlorosomes are the light-harvesting complexes of photosynthetic bacteria and are the most
efficient antenna known. Typical chlorosomes form ellipsoidal bodies with length 150-200 nm and
diameter 25-50 nm. Chlorosomes envelope is composed of proteins, lipids and bacteriochlorophyll
a. Their interior is filled with self-organised lamellar structures composed of bacteriochlorophylls c,
d or e and a small portion of carotenoids and quinones. This makes them interesting in
applications of artificial light-harvesting systems, for which we have to understand the mechanism
of lamella organisation fully.
The chlorosome interior is only partially ordered so its 3D structure can only be studied by
molecular dynamics and cryo-electron tomography (ET). A lamellar model was proposed based on
X-ray scattering and electron microscopy that explains the self-organisation of bacteriochlorophylls
inside.
Here we present higher resolution images obtained by cryo-ET that enable experimentally
visualising well-ordered chlorosome lamellar subdomain and measuring lamella spacing. The
cryo-ET was done with a Titan Krios microscope equipped with an energy-filtered K2-summit
direct electron detector (DED) and Jeol 2100F equipped with a K2-summit DED. The resolution
and image contrast was enhanced with the subtomogram averaging technique in PEET software.
Lamellar densities were fitted with pseudo-atomic stacks of bacteriochlorophylls to visualize key
pigment interactions that lead to self-assembly.
 

Acknowledgement: Acknowledgement: The study was supported by the MEYES CR
(Czech-BioImaging LM2015062) and ERD Fund (003/0000441) and the University of Leeds.
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L-O-2417 Application of advanced microscopy in revealing biological role and application
potential of bacterial polyhydroxyalkanoates
 

Slaninova E.1, Sedlacek P.1, Nebesarova J.2, Krzyzanek V.3, Samek O.3, Obruca S.1

 

1Faculty of Chemistry, BUT, Purkynova 118, 612 00 Brno, CZ , 2Biology Centre, The Czech
Academy of Sciences, v.v.i., Branisovska 31, 37005 Ceske Budejovice, CZ, 3Institute of Scientific
Instruments, Academy of Sciences of the Czech Republic, v.v.i., Kralovopolska 147, 612 64 Brno,
CZ
 

Email of the presenting author: xcslaninovae@fch.vut.cz
 
Polyhydroxyalkanoates (PHAs) are native polyesters accumulated as intracellular granules by
numerous bacteria, the content of polymer reaches up to 90%wt of cell dry weight. These
compounds are biodegradable and biocompatible which makes them promising in the production
of bioplastics.
As recently revealed, bacteria use PHAs to protect themselves against various stressors such as
pH, temperature, or osmotic shock. Unique properties of PHAs granules are closely connected
with its amorphous structure in vivo which was observed by Cryo-Scanning electron microscopy
(cryo-SEM). In our experiments, we have also employed transmission electron microscopy (TEM)
as a very powerful method to observe the morphology of PHA accumulating bacteria Cupriavidus
necator H16 exposed to various stress conditions. To understand the importance of the
amorphous nature of PHAs, we utilized spectroscopical methods such as Raman microscopy and
ATR/FTIR for the qualitative and quantitative analysis of PHAs in-situ, and for monitoring the
stress-induced crystallization of PHAs in the cells.
Generally, aggregation of intracellular PHA granules was observed in some stress-challenged
cells. We propose that the aggregation is enabled by the denaturation of granule-associated
proteins. This stress-induced aggregation was evidenced by TEM. Furthermore, the cryo-SEM
analyses also demonstrated unique material properties of intracellular PHAs resembling
super-cooled liquid in mechanical and rheological behavior, which we consider the key biophysical
factor in the stress response of the bacterial cells. Therefore, microscopy and microspectroscopy
techniques used in this work proved invaluable in understanding the involvement of PHAs in the
stress survival of bacteria.
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L-O-2427 Revealing the plant-nanoparticles interaction by different imaging techniques
 

Angelini J.1, Klassen R.1, Záruba K.2, Siegel J.3

 

1Department of Biochemistry and Microbiology, University of Chemistry and Technology Prague,
Technická 3, 166 28 Prague 6, Czech Republic, 2Deparment of Analytical Chemistry, University of
Chemistry and Technology Prague, Technická 3, 166 28 Prague 6, Czech Republic, 3Department
of Solid State Engineering, University of Chemistry and Technology Prague, Technická 3, 166 28
Prague 6, Czech Republic
 

Email of the presenting author: jindriska.angelini@vscht.cz
 
The superior properties of silver nanoparticles (AgNPs) induced broad utilization worldwide, but
unfortunately also the risk of irreversible infestation of the environment in the long-term
perspective due to their poor biodegradability and the possible toxic ion release. Low
concentrations of nanoparticles can improve the growth and other physiological plant parameters;
however, higher concentrations of nanoparticles are harmful. The aim of this project is to estimate
AgNPs-induced damage to cells or tissues in Arabidopsis, as well as to directly visualize AgNPs
clusters by different techniques of confocal imaging. For this purpose, we have developed a new,
microscopic FRAP-based method that quantifies microtubule dynamics in epidermal cells. The
number or speed of de novo growing microtubules in a determined area of the cell were the
observed parameters. Staining with auramine O was used for the detection of changes in the layer
above the plasma membrane after treatment with AgNPs. Aniline blue helped us to detect the
exact location of stress-induced callose deposition in various plant organs. We can conclude that
AgNPs clearly decelerate microtubular dynamics as well as the number of microtubules and
induce callose deposition in collet cells and vascular bundles. This effect is not caused by silver
ions released from AgNPs, but is the action of the nanoparticles themselves.
 

Acknowledgement: We acknowledge the Imaging Facility of the IEB AS CR supported by MEYS
CR (LM2018129 Czech BioImaging) and IEB AS CR. This work was funded by The
Czech Science Foundation (No. 17-10907S).
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L-O-2404 Mechanical forces generated by fibroblasts regulate morphogenesis of mammary
epithelium
 

Sumbal J.1, Belisova D.1, Rabata A.1, Koledova Z.1

 

1Department of Histology and Embryology, Faculty of Medicine, Masaryk University, Brno
 

Email of the presenting author: koledova@med.muni.cz
 
Branching morphogenesis of mammary epithelium is composed of coordinated epithelial
proliferation, differentiation, and collective migration, through which the elaborate mammary
epithelial tree-like structure of adult female mammary gland is formed. While systemically
orchestrated by hormones, the complex processes of mammary morphogenesis are fine-regulated
locally by epithelial-stromal interactions, which remain incompletely understood. In our research,
we use genetic mouse models, advanced mammary organoid-fibroblast co-cultures, time-lapse
imaging and high-end confocal imaging with quantification to define the mechanisms of mammary
epithelial branching and the roles of mammary fibroblasts in it. We found that physical contact
between mammary epithelium and fibroblasts was required to induce folding of mammary
epithelium to branches in ex vivo organoid-fibroblast co-cultures (Fig. 1), and that genetic ablation
of fibroblasts or fibroblast-specific knockout of myosin II gene Myh9 retarded mammary epithelial
outgrowth and reduces mammary epithelial branching in vivo. We identified spatial anisotropy of
YAP and ERK signaling activity in the epithelium as downstream effectors of fibroblast-induced
mammary epithelial branching. Together, our study unveiled a novel mechanism of mammary
epithelial morphogenesis via mechanical forces exerted by fibroblasts and a new mechanically
active fibroblast subpopulation in developing mammary gland, which might represent a normal
counterpart of cancer-associated fibroblasts.
 

Acknowledgement: CELLIM of CEITEC and the Light Microscopy core facility of IMG CAS
(Czech-BioImaging large RI project LM2018129); MUNI/G/1446/2018; MUNI/11/SUP/20/2020.
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Fig. 1: Mammary epithelial organoid folded by mammary fibroblasts. Mammary fibroblasts are specifically stained by
LifeAct. MIP: Maximum intensity projection.
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L-O-2426 Quantum dots for tracking of individual NMDA receptors in live cultured
neurones.
 

Kortus S.1,2, Rehakova K.1,2

 

1Institute of Experimental Medicine of the Czech Academy of Sciences, Videnska 1083, 14220,
Prague 4, Czech Republic, 2Institute of Physiology of the Czech Academy of Sciences, Videnska
1083, 14220, Prague 4, Czech Republic.
 

Email of the presenting author: stepan.kortus@iem.cas.cz
 
Quantum dots (QDs) are nano-meter scale fluorescent probes consisted of semiconductor core
enveloped by additional coating layers. QDs excels in optical performance in term of brightness,
photostability and resistance to photobleaching. Despite their promising optical characteristics,
QDs are not used as widely as other fluorescent probes due their limitations given by bigger size,
limited available variants and poor performance for dense labelling. However, in last decade, QDs
were successfully used for tracking of individual proteins on cellular membrane. This novel
approach provides an information about protein mobility characteristics (diffusion coefficient,
speed, confined movements etc.). When specifically linked to protein of interest, QDs allow for
very precise tracking in live cells for short (seconds) to middle term (minutes) range.
We successfully adapted and extended this technique for tracking of NMDA receptors. The
technique provides high precision with localization error ~5nm. For our purpose, we developed
software that allows automatic tracking in timeseries data, drift correction, multimodal 3D
registration and direct result plotting. Combination of the QDs with specific synaptic fluorescent
markers allows to study the mobility in relation to positions of synapses and spines. Our results
show that the commercially available QD based probes are not suitable for tracking inside
synapses due to their relatively big size and therefore their usage is limited mostly to study
mobility of extra-synaptic proteins. To study the mobility of NMDA receptor also in the synaptic
cleft, we customized and tested QD based probe to achieve size reduction. Our result showed
significantly better mobility in limited space of synaptic cleft with the smaller customized probe.
Our future directions of the method are oriented to development of smaller QD based probes, 3D
tracking, and combination of 3D tracking with SIM super-resolution imaging in live neurons.
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The commonly used filtering of microscopic images does not bring expected results. If we try to
remove undesired image parts, e.g., noise, inhomogenous background, reconstruction artifacts, by
these techniques, we often lose resolution that was acquired by hi-tech microscopy systems.
Thus, another technique of filtration of such data would be desired.
One of promising techniques applied in digital image processing is a discrete wavelet transform
(DWT). DWT captures both frequency and location information. In other words, DWT is able to
distinguish, e.g., that one object in the picture is large and homogenous in intensity in comparison
with other objects in the same picture that are subtle with sudden intensity changes. Due to these
properties, DWT is known to be interesting for the filtration of images.
Fiji (Fiji.sc) is a very popular choice of a software for image processing and analysis in microscopic
research community. Plugins for Fiji can be easily developed in Java and by using open-source
integrated development environments. We developed a Fiji plugin called Wavelet_Denoise, thus to
provide large and worldwide Fiji community with interesting possibilities of DWT [1].
The plugin demonstrates main possibilities of applying DWT to images: Decomposition of an input
picture to DWT using various wavelet filters and levels of details together with decomposed image
visualization; Showing effects of back transformation of the picture with filtered wavelet
coefficients.
We will also demonstrate the use of the plugin for removal of reconstruction artifacts and
undesirable background in images acquired by structured illumination microscopy.
Additional information about our plugin, manuals for processing data of various sizes and example
images can be found in the wiki page (https://imagej.net/Wavelet_Denoise).
[1] Čapek M, Blažíková M, Novotný I, Chmelová H, Svoboda D, Radochová B, Janáček J, Horváth
O (2021). The Wavelet Based Denoising of Images in Fiji, with Example Applications in Structured
Illumination Microscopy. Image Anal Stereol 2021; 40:3-16.
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Introduction: Advanced inoperable stages of squamous cell carcinoma of the head and neck
(HNSCC) represent a serious clinical problem with limited treatment options. A number of
molecular - genetic biomarkers are investigated in order to predict biological behavior and
individualization of treatment. These biomarkers are not routinely used in clinical practice.
Aims: We used a method of coherence controlled holographic microscopy (CCHM) to evaluate the
morphological-dynamic characteristics of HNSCC primary culture cells obtained by culturing
biopsy samples.
Methodology: The tissue fragment method was used to obtain primary cell cultures from HNSCC
biopsy. Quantitative analysis of the dynamic phenotype of cells from the primary culture of HNSCC
was performed using CCHM and mitotic and migration activity was measured. The standardized
squamous cell carcinoma cell line FaDu was used as the reference cell line. The obtained data
were processed statistically.
Results: Viable cells were obtained in 4 of 8 biopsy samples TU01 - TU08, with undesired
fibroblast overgrowth occurring in three cases. Carcinoma origin of TU06 primary culture cells was
evaluated by western blot and immunofluorescence. These cells expressed the epithelial markers
E-cadherin and p63, while the presence of vimentin as a mesenchymal marker was not confirmed.
The average cell cycle duration (doubling time) was 15.10 h for TU06 cells and 20.04 h for FaDu
cells. The average speed of TU06 cells was 81.63877 µm / h, compared to TU06 cells, TU06 cells
moved 8x faster. TU06 cells actively migrated and reached trajectory lengths of up to 300 μm,
while FaDu migration activity was almost zero. The differences in mitotic and migratory activity
between TU06 and FaDU were statistically significant. Furthermore, the basic morphological -
dynamic features of HNSCC primary culture cells were defined using CCHM.
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Raman microscopy has many times demonstrated considerable application potential in the
imaging of both tissue sections and bulk samples. This has consequently enabled studies of
spectroscopic histopathology and even opened doors to Raman clinical in vivo diagnostics.
Raman imaging can be used for instance for a simultaneous determination of the molecular
composition and distribution of various chemical species present in targeted tissues. More
importantly, this can be performed at high spatial resolution, without any labelling. Here we will
present results obtained from the spectral imaging of a brain tissue. The main aim of this scientific
project is to test the hypothesis that it is possible to discriminate between cancerous and healthy
tissues based on obtained Raman spectra. Identification of the affected tissue is now performed
using fluorescence labelling, where 5-ALA serves as one of the most frequently applied probes.
However, this labelling still has considerable limitations, where some cancerous tissue can be left
behind during the surgery due to its weak and thus not well detectable fluorescence. Our primary
task is to develop a Raman based method, which could potentially provide a higher success rate
in the identification of the tissue for extraction.
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To publish cutting-edge research, you need to be able to see more, to try novel applications and to
be able to collect reliable data. Our mission is to be your partner in microscopy and to empower
you to drive progress in science. With the STELLARIS confocal platform, we have re-imagined
confocal microscopy to get you closer to the truth.
STELLARIS Confocal re-imagined:
• STELLARIS has been designed from the ground up to give you the power to see more. The
synergy between the new Power HyD detector family, the completely optimized beam path and
the next generation White Light Lasers (WLL) empowers you to obtain more accurate and reliable
data to test your hypothesis with precision.
• Gain the potential to explore a new dimension in your samples using our new and unique
TauSense technology. TauSense gives instant access to lifetime-based information, delivering
additional insights to your experiments.
• STELLARIS gives you increased productivity to do more thanks to our new smart user interface,
ImageCompass, which enables you to acquire images with a few clicks, even for complex
experiments.
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Introduction
Hypokinetic dysarthria (HD) is a common symptom of Parkinson’s disease (PD), which responds
only partially to dopaminergic treatment. It is characterized by monoloudness, monopitch,
imprecise articulation and impaired speech rhythm. HD in PD is associated with impaired auditory
feedback and abnormal activity of brain areas engaged in dorsal language pathway.

Objectives
We investigated the long-term effects of multiple-session repetitive transcranial magnetic
stimulation (rTMS) on HD in PD. Neural correlates of induced behavioral changes were assessed
by functional MRI.

Methods
A parallel groups single-blinded sham-stimulation controlled design was used. Patients were
randomly assigned to 10 sessions of real (1 Hz) or sham stimulation over the right superior
temporal gyrus (STG). Effects of rTMS were evaluated at weeks 2, 6, and 10 after the baseline
assessment. Prosody, articulation and speech intelligibility were evaluated by a speech therapist
(Phonetics score). Speech task-induced BOLD signal changes in the regions of interest and
resting state seed-based functional connectivity were also analyzed.

Results
Altogether 33 PD patients completed the study. Linear mixed models showed significant effects of
time (p < 0.001) and time-by-group interactions (p = 0.040) for the Phonetics score. Real as
compared to sham stimulation led to increased activations in the orofacial sensorimotor cortex (p =
0.032) and caudate nucleus (p = 0.029). Real rTMS as compared to sham stimulation also
increased functional connectivity of these regions with the right STG (p = 0.045; p = 0.059).

Conclusion
Our longitudinal study demonstrated the long-term effects of multiple rTMS sessions on the
speech of patients with PD. Low-frequency stimulation over the right STG improved prosody,
articulation and speech intelligibility and induced significant changes in activation and functional
connectivity of brain areas in dorsal language pathway
 

Acknowledgement: We acknowledge the Horizon 2020 grant agreement no. 734718. and the core
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Fig. 1: Mean activations of orofacial sensorimotor cortex and caudate nucleus and their resting-state connectivity with
superior temporal gyrus.
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Myocardial fibrosis is a clinically important part of cardiac remodelling. It may lead to heart failure
and potentially to death. The pathogenesis and management of myocardial fibrosis are intensively
studied on the both clinical and preclinical levels. The key point in the management is early
detection of fibrosis. Cardiac magnetic resonance imaging (cMRI) is – beside endomyocardial
biopsy – a standard method for diagnosis and quantification of myocardial fibrosis. The present
project is focused on the validation of cMRI methods for the quantification of myocardial fibrosis in
DOCA-salt rat model. Sprague-Dawley rats (6 weeks old) were randomly divided into 2 groups:
fibrosis (FIB) and control (CON). In order to induce myocardial fibrosis in the FIB group, unilateral
nephrectomy was performed, followed by deoxycorticosterone acetate administration (DOCA;
Sigma-Aldrich, USA; 20 mg/week, s.c.) and daily increased intake of NaCl/KCl (0.9% NaCl + 0.3%
KCl, p.o. in drinking water) for 3 weeks. In the control group, sham operation was followed by
vehiculum administration (peanut oil; Sigma-Aldrich, USA; 0.2 mL/week s.c.) and no salt
supplementation. All rats were scanned using a 9.4T NMR scanner (Bruker Biospin MRI, Ettlingen,
Germany) a day before and 14 and 28 days after the surgery with standard anatomical-imaging
methods (for quantification of end-systolic, end-diastolic and myocardial volumes and ejection
fraction) and with novel cMRI methods developed for quantification of pre- and post-contrast T1
relaxation times and fractional extracellular volume. At the end of the experiment, a sample of
myocardial tissue was excised for histological analysis. The obtained results reflected the
expected development of fibrosis in a consistent way. This provides a basis for our follow-up
experiments to study cardiac toxicity of selected treatments relevant to clinical applications.
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Collapsin response mediator proteins (CRMPs) are a family of microtubule associated proteins
mediating repulsive Sema3A signaling during neurodevelopment. Recent research linked
deregulation of CRMP2 to various neuropsychiatric disorders as autism or schizophrenia. Using a
combination of in vitro and in vivo methods we demonstrate the effect of CRMP2 on synapse
refinement, axonal growth and neuronal migration with possible clinical implications.
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A possible treatment in pharmacoresistant epilepsy patients can be surgery based on MR findings.
In some cases, the MR is negative. Many imaging methods have been evaluated for their benefit
in localizing lesions in such patients. No approach has proven to be a stand-alone method with
sufficient sensitivity and specificity. We address the potential benefit of the automated fusion of
results of individual methods.
We collected EEG, MR, and nuclear imaging data from 137 patients. 32 patients underwent
surgical treatment. We employed Gaussian mixture model to reveal classes of grey matter tissue
based on patterns of deviation from a norm. Classes specific to epileptogenic tissue were
identified and validated using two disjoint subsets of operated patients. We evaluated the
classification accuracy at a voxel level using ROC/AUC approach. We assessed methods’
importance for the classification accuracy using Linear mixed model. The nuclear imaging brings
radiation load to a patient. We examined how would the accuracy of classification and the
importance of methods change if it were missing.
The classifier provided six classes of grey matter tissue. A subset of two classes was specific to
resected areas and thus likely specific to epileptogenic tissue. Classification accuracy was
significantly higher than chance in both the training and validation subgroups (AUC=0.73/0.82).
Nuclear imaging, diffusion weighted imaging and arterial spin labelling were the most important
methods. Without the nuclear imaging, the accuracy of classification significantly decreases and
localization of interictal epileptic discharges with mean diffusivity become the most important
methods.
The automatic fusion of results can identify brain areas that show epileptogenic grey matter tissue
features. Importantly, the identification applies at a level of individual voxels, i.e. in the order of
millimetres. The method might enhance the pre-surgical evaluations of MR-negative epilepsy
patients.
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Spinal cord interneurons (SpINs) are highly diverse population of neurons contained within spinal
cord. SpINs play a significant role in circuit reorganization and spontaneous recovery after
incomplete spinal cord injury. Investigation of the regenerative capacity of these cells is important
however, there is a lack of described in vitro models of spinal cord neurons. For this reason, we
developed and described a new model of mouse primary spinal cord neuronal culture. Isolated
from e14 mice, the culture maturates after 15 days in vitro, demonstrated by expression of
maturity markers, electrophysiological patch-clamp recordings, and formation of synapses. The
neurons express multiple markers of SpINs, such as Tlx3, Lmx1b, Lbx1, Chx10, Pax2, have
distinct morphologies and form perineuronal nets in long-term cultivation. Live neurons in various
maturation stages were also successfully axotomized in experiments, where their axons were cut
using 900nm multiphoton laser and their fate subsequently observed overnight. Based on these
results, described novel model of SpINs will be a valuable tool in future regenerative,
developmental, and functional studies.
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Fig. 1: Neurons in novel spinal cord culture survive long term and maturate in vitro. Figure is showing
immunocytochemistry of numerous synapses that have been formed during 28 days in culture. Formation of synapses
was analysed by co-localisation of pre-synaptic marker VGLUT1 (magenta) and post-synaptic marker Homer1 (cyan).
Scale bar: 25µm.
 

 
Fig. 2: Regenerative capacity of spinal cord neurons was studied by cutting axons of GFP (green) transfected neurons
using 900nm laser and their subsequent observation during 14h. Scale bar: 200µm.
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MACROPHAGES IMBALANCE IN MUCOSA IN PATIENTS WITH TEETH IMPACTION
Pavlo I. Tkachenko, Maryna І. Dmytrenko, Mykola О. Cholovskyi
Impacted teeth are the result of abnormality of teeth eruption, when the formed tooth has not come
in and stay in a jaw for two years after a period of physiological eruption.
Aim of the study is to research quantitative parameters of mucous membrane macrophages
populations M1 (CD68+) and M2 (CD163+) over vestibularly and palatally impacted teeth.
A group of 21 people aged from 10 to 16 years was formed to conduct the research. Clinical
situation according to diagnostic criteria was identical in all the patients. The group was divided
into two groups - control and experimental.
Expression of CD68+ and CD163+ macrophages was examined in all samples by
immunohistochemical method of streptavidin peroxidase. Paraffin sections of mucosal tissue with
thickness of 4 μm were incubated with murine monoclonal antibodies anti-CD68 and anti-CD163.
Then the sections were treated in two steps using PolyVue™HRP/DAB Mouse /Rabbit detection
system with visualization by DAB chromogen; the nuclei were counterstained with Mayer’s
haemalaun. Quantitative parameters were obtained by counting immunopositive CD68+ (M1) and
CD163+ (M2) cells throughout a field of view (x 40). Sections were examined under a microscope
and followed by photography (×200,×400; Axio Lab.A1, Zeiss, Germany).
In biopsies of the lamina propria of mucosa over vestibularly impacted teeth, the ratio
M1/M2=0,91±0,11 (p<0,001) decreases, with predominance of macrophages CD163+(M2)
subpopulation activity, and overpalatally impacted teeth balance of M1/M2 macrophages elevated
(M1/M2= 2,10 ± 0,32, p<0,001), due to increased infiltration density of CD68+(M1).
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A new Transmission Electron Microscope (TEM) Jeol JEM-2100Plus was installed in our Imaging
Methods Core Facility (IMCF) at Biocev in December 2019. Since then, we have successfully
obtained a lot of high-quality data from most of the sample preparation state-of-art techniques.
Here, we present data obtained from negative stain, chemical fixation, high pressure freezing or
Tokuyasu cryosectioning.
Our TEM microscope can be routinely operated at three different accelerating voltages (80, 120
and 200 kV) depending on the type of the sample and user requirements. Using a fully
incorporated SerialEM software we are able to perform automatic acquisitions and advanced
sample mapping. Recently installed, highly sensitive and fast TVIPS TemCam-XF416 CMOS
camera, enables us to offer even more advanced techniques such as electron tomography,
cryoEM pre-screening and cryo-electron tomography. We demonstrate the cryoEM capabilities
with different types of vitrified samples such as microtubules, exosomes or viral particles. To
further expand our services, we plan to introduce microED on 2D crystals in the near future.
Being an open-access core facility, our instrumentation and services, including advanced and/or
non-traditional EM projects discussions and collaborations, are available to everyone.
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Whole body in-vivo scans of mice (13 weeks old) are used in the Czech Center for
Phenogenomics (Vestec, Czech Republic) for standardized morphological phenotyping according
to International Mouse Phenotyping Consorcium guidelines. Around 38 mice is scanned on
SkyScan 1278 (Bruker, Belgium) with the resolution of 52 µm (0.5 mm Al filter, current = 753 µA,
voltage = 54 kV,180° rotation). The scans are reconstructed with NRecon 2 (Bruker, Belgium) and
evaluated by a specialist in CT vox (Bruker, Belgium).
The phenotyping is quite time demanding procedure. That’s why we are looking for a solution,
wich could filter out mice without obvious phenotype. As the first object we were focused on skulls.
The crucial point is finding of the boundary value between normal and abnormal mouse skull for
automated skull classification. For comparison were used 6 mice with normal skulls and 3 mice
with abnormal skulls. We decided to use Amira software 2020.2 (Thermo Fisher Scientific). The
process contains of three steps: segmentation, alignment, distance calculation. 
 After alignments, we can see:
- that distances between normal skulls are less than distances between normal and abnormal
skulls,
- it means, that we have boundary value. So this value allows to realize the automatic skull
classification.
- two normal and one abnormal mice have controversial values, it may indicate that the mice were
not manually classified correctly(normal mouse was classified as abnormal and abnormal mice
were classified as normal), because they can have internal changes in the structure of the skull
that cannot be seen visually.
These results indicate the possibility of creating a model “median skull” and implementation of this
pipeline for different bones.
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Fig. 1: Figure 1: Workflow
 

 
Fig. 2: Figure 2: Comparison of normal and abnormal
alignments
 

 
Fig. 3: Figure 3: Hausdorf distance
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Being an open-access core facility, we are constantly looking for innovative approaches that can
help our users to address their scientific questions. This year, three new installations in optical
microscopy department occurred which broaden the range of methods we offer. In this poster, we
will highlight the benefits of our new devices, briefly explain the underlying principles and provide
the overview of the technical specifications of the instruments. Newly acquired instruments at
optical microscopy department of IMCF at BIOCEV are:
• Nikon CSU-W1 spinning disk confocal suitable for fast 3D multicolor fluorescence live-cell

imaging with FRAP/photoactivation module,
• Nanolive CX-A 3D holotomographic microscope for gentle label-free live-cell imaging with high

throughput capability,
• PicoQuant MultiHarp 150, 4-channel time correlated single photon counting device with

ultrashort deadtime and high timing resolution for FLIM imaging at high photon fluxes.
In addition to new hardware acquisitions, we boosted our activities in the field of advanced image
analysis. As an example, we show implementation of a U-Net architecture to segment 2 classes of
objects: head and mitochondrial midpiece of mice sperm from FLIM data. We will present a
custom-developed analysis workflow consisting of segmentation by neural network and
subsequent phasor plot analysis of the segmented/predicted objects.
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Current models of gene expression acknowledge protein clustering and formation of transcriptional
condensates as a driving force of gene expression. These models are mostly based on
single-molecule localization microscopy (SMLM) which provided an unprecedented insight into the
sub-nuclear organization of proteins and nucleic acids. However, the roles of nuclear lipids in the
establishment of the functional nuclear architecture, apart from the nuclear envelope, has been
neglected. Nevertheless, accumulating evidence suggests the involvement of nuclear lipids and
particularly of phosphatidylinositol phosphates (PIPs) in gene expression. We used quantitative
SMLM for the evaluation of the nuclear PIP distribution while preserving the context of nuclear
architecture. We showed phosphatidylinositol 4,5-bisphosphate (PI(4,5)P2), phosphatidylinositol
3,4-bisphosphate (PI(3,4)P2) and phosphatidylinositol 4-monophosphate (PI(4)P) within nuclear
speckles and in the nucleoplasmic foci. Moreover, we found PI(4,5)P2 and PI(3,4)P2 in the close
proximity with the subset of RNA polymerase II (RNAPII) foci either in the nucleoplasm or nuclear
speckles. We continue to uncover the PIP fingerprints in the subsequent stages of RNAPII
transcription. Our efforts aim at elucidating the roles of nuclear PIPs in the compartmentalization of
gene expression.
 

Acknowledgement: LM2018129 CZ.02.1.01/0.0/0.0/18_046/0016045 NPUI LO1220 LO1419
RVO68378050-KAV-NPUI CZ.1.05/4.1.00/16.0347 CZ.2.16/3.1.00/21515 LM2018129
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Fig. 1: Visualization of nuclear PIPs and nuclear speckle marker SON or RNAPII by dual-color dSTORM,
nearest-neighbor distance (NND) analysis and in-cellulo visualization of NNDs (A). Nuclear PI(4,5)P2 and PI(3,4)P2 in
nuclear speckles and nucleoplasm together with the subset of RNAPII foci (B).
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Histone chaperones represent an important group of chromatin remodellers that physically interact
with histones to direct proper assembly and disassembly of nucleosomes. Many cellular processes
including replication, transcription, and recombination require transient eviction of histones to
enable an easy access of enzymatic machineries to the DNA. However, little is known about the
specific role of histone chaperones in DNA damage response.
Arabidopsis thaliana mutants deficient for FAS1 subunit of H3-H4 histone chaperone complex
CAF-1 (CHROMATIN ASSEMBLY FACTOR 1) show global phenotypic changes including
meristem and growth alterations, sensitivity to genotoxic stress, altered expression of some genes
involved in DNA repair, high levels of homologous recombination and progressive and specific
loss of 45S rDNA and telomeres. Interestingly, we found that mutations in H2A-H2B histone
chaperone NAP 1 (NUCLEOSOME ASSEMBLY PROTEIN 1) in quadruple mutant fas1nap1;1-3
can compensate typical characteristics of fas1 mutant. These results suggest that NAP1 proteins
play crucial role in processes causing abnormal characteristics of fas1. Because no direct
interaction of FAS1 and NAP1 proteins was observed, we conclude that these proteins interact
genetically and speculate how cells cope with the histone chaperone deficiencies and how the
phenotypic features caused by fas1 mutation can be balanced by varied mechanisms, involving
the modulation of the chromatin structure.
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We developed procedure for segmentation of 3D data obtained by computed tomography (CT).
Langerhans islets isolated from pancreas visualized by optical projection tomography (OPT) and
micro-CT images of mouse embryonic heart were studied.
Computed tomography reconstruction of objects with granular structure or of objects with low
opacity results in 3D data of poor quality. Such a data are difficult to preprocess for segmentation
by conventional methods, e.g. by image processing with linear filters or by 3D mathematical
morphology. Our aim is to design a method for filtration of the 3D images with low contrast to
noise ratio such that the filtered image could be segmented by thresholding.
Filtration of 3D image by minimization of the functional with the total variation term plus term
proportional to the sum of absolute value of residuals (TV-L1 functional) removes small details
according to their volume to surface area ratio.
We minimized the TV-L1 functional of the image iteratively by delta expansions with decreasing
magnitude. The expansion set was computed by max-flow graph-cut minimization algorithm.
Preprocessed images were then smoothed by Gaussian filter and thresholded.
 

Acknowledgement: Supported by MEYS (Czech-Bioimaging LM2018129).
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Fig. 1: Selected images from tomographic reconstructions. Left - Langerhans islet, right – mouse embryo heart. Top –
original images, middle – TV-L1 filtered images, bottom – binary images.
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Collapsin response mediator protein 2A (CRMP2A) is a microtubule associated protein playing
important roles in neural development. We have shown before that the activity of CRMP2A is
regulated by prolyl isomerase PIN1. Prolyl isomerases are enzymes catalyzing conformational
change of peptide bond between prolin and other amino acid. Now we demonstrate that other
prolyl isomerase, FKBP12, also interacts with CRMP2A. This can lead to change of the activity of
CRMP2A, but any biological consequences of CRMP2A-FKBP12 interaction are currently not
known.
To address this question, we first focused on cellular motility using scratch wound healing assay.
We used fluorescence live imaging and measured the velocity of cells in the direction to the
scratch. We found that FKBP12 indeed affects cellular motility in vitro, but that its function is
CRMP2A independent.
Next, we analyzed the effect of FKBP12 and CRMP2A on microtubule dynamics using gfp-EB3
microtubule plus-end tracking experiments. We analyzed the velocity of growing ends using
ImageJ. Strikingly, overexpression of CRMP2A increased the velocity of growing ends and this
effect can be abolished by overexpression of prolyl isomerase FKBP12, indicating that FKBP12
affects microtubule dynamics via CRMP2A. Finally, to test whether FKBP12 controls microtubule
dynamics by changing CRMP2A interaction with tubulin, we performed CRMP2A-tubulin proximity
ligation assay.
Our data demonstrate that FKBP12 together with CRMP2A are important regulators of microtubule
dynamics in cells.
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Institute of Physiology of the Czech Academy of Sciences (IPHYS) Bioimaging Facility provides
open-access to several confocal and multiphoton microscopic systems and other imaging tools
and skills that are highly supported by the Czech-BioImaging project. Our primary focus is on
advanced fluorescence microscopic and image analysis techniques. In microscopy, our unique
specialization is multiphoton and fluorescence lifetime microscopy including related non-linear
techniques, for instance SHG/PSHG/CARS. The techniques were enriched by implementing
phosphorescence lifetime imaging (PLIM) in 2016, installing the upright two-photon microscope
Bruker Ultima (2018) dedicated to live animal imaging, CARS system (2021) or a brand new Leica
Stellaris 8 (2021). In addition to that, The Bruker Ultima microscope, optic fibre confocal
microscope Cellvisio and Bruker µCT/PET create a complementary family of instruments that
provide a significantly framework for imaging living animals. For the large samples, our facility
provides optical projection tomography (OPT) technique and brand you lightsheet system (Leica
Stellaris 8 DSL). A major part of our work is dedicated to the image acquisition, processing and
analysis of the biological data including technical support, experiment planning, image
reconstruction or stereology.
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Fig. 1: The structure and services by IPHYS Bioimaging Facility.
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Focussed Ion Beam milling combined with Scanning Electron Microscopy (FIB-SEM) is a powerful
technique providing 3D-ultrastructure of cellular and tissue resin embedded samples with isotropic
down to 4 nm resolution. Imaging Methods Core Facility at Biocev operates a Dual Beam
(FIB-SEM) microscope FEI (ThermoFisher) Helios Nanolab 660 G3 UC since 2016. Apart from
FIB-SEM the microscope can be used also for high-resolution scanning electron microscopy and
work in cryo conditions.
We focused on improvements especially in data analysis and optimization of long term data
acquisition during the last year. The data analysis is now widely considered as a key part of the
whole process and without segmentation and 3D rendering the FIB-SEM tomography datasets
form only hundreds of nice EM images. Based on our users’ projects we show examples of our
capabilities of FIB-SEM data processing at IMCF. First data processing steps include stack
alignment (Amira) and denoising (NIS elements), followed by object segmentation (Amira, NIS
elements), 3D rendering and volumetric analysis (Amira, Imaris). The most time consuming and
tricky part is the image segmentation. We combine manual or semi-manual approaches with the
artificial intelligence (AI) modules in NIS elements. To speed the segmentation up, we also
implement more flexible segmentation techniques in Python. Using a graphical interface Napari we
can achieve the convenience of manual processing and data correction while also taking
advantage of the fast automation that Python provides.
In the future, we strive to independently implement neural networks in Python for the fast
automated case-specific human-in-loop segmentation of FIB-SEM data. In both commercial
software and Python we aim to directly connect the segmented data with further volumetric
quantification and/or rendering to accelerate research and publication of FIB-SEM data outputs of
our users. Being an open-access core facility, our instrumentation and services including
advanced EM projects discussions and collaborations are available to everyone.
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Laboratory of electron microscopy (LEM) provides expertise and cutting-edge equipment for a
broad range of biological sample preparation and ultrastructural imaging techniques. The sample
preparation methods include routine chemical fixation and resin embedding, cryo-fixation using the
high-pressure freezing technique, freeze-substitution, plunge freezing, cryo-cutting, and
immunolabeling. Results are evaluated using two transmission electron microscopes (TEM): a
standard instrument for routine observation and an advanced 200kV instrument equipped for
high-resolution TEM, 3D-electron tomography, and cryo-electron microscopy. LEM has a leading
position in high-resolution scanning electron microscopy (SEM). Currently, two instruments are
operated in LEM: one is dedicated for routine sample observation at either room or cryogenic
temperature, the second is intended for 3D analysis of biological objects using serial block-face
methods. Members of LEM are experts in preparing, imaging, and interpreting a wide range of
biological samples. They use a broad spectrum of traditional and novel preparation techniques for
optimum preservation of sample morphology, ultrastructure, and protein localisations. LEM is
involved also in educational activity; every year, it organizes courses on biological electron
microscopy for students of the University of South Bohemia. In 2019, LEM organized for the sixth
time EMBO practical courses on “Advanced methods of EM in cell biology”. In two years intervals,
the LEM team organizes a practical course Biological Specimens in Electron Microscopes that is
focused on the advanced methods of biological specimen preparation for electron microscopy.
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Evaluation of immunolabelling in EM often lacks unbiased quantitative approach. We have
developed an easy-to-use online tool for semi-automatic multi-stage analysis of immunolabeling
on EM images spanning particle detection and classification, mathematical and statistical
evaluation and visualization of results. This builds on previous work of Philimonenko et al. [1] and
Schofer et al. [2]. The tool detects basic particles (“big” and “small” spheres) automatically and
results of detection and identification can be manually reviewed and edited. Spatial relations can
be analyzed in 2D and 3D microscopic data and along linear structures such as membranes and
filaments. The tool uses pair correlation and pair cross-correlation functions for clustering and
colocalization evaluation with results presented both numerically and graphically. Labelled
structures are visualized via mapping and their spatial relations to other structures or particles are
further evaluated as shown by Philimonenko et al. [3]. Statistical significance of detected patterns
is calculated and presented in a comprehensive way without requiring a deep insight into statistical
analysis. All results and respective settings can be exported. Particle coordinates can be kept on
the server for prolonged periods of time to be reused with new settings or compared to new
datasets. Projects can be shared with colleagues. For routine analysis, useful results should be
available in just a few clicks. The tool is provided to the broad scientific community in open access
mode by the IMG within the Czech-BioImaging research infrastructure. The tool emphasizes
convenience and understandability of the interface and provides detailed explanations of all
results, steps, values and options. The platform is modular and can be expanded with more
capabilities in the future.
[1] doi:10.1006/jsbi.2000.4326
[2] doi: 10.1016/j.jsb.2004.01.014
[3] doi: 10.1007/s00418-013-1178-6
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At present, a significant number of newborns weigh 4,000 g or more, which is diagnosed as
marosomia. Clinical, pathomorphological, and physiological research conducted by many
researchers has revealed the macrosomic newborn features in many organs, and some features
has been more than once proven to persist for life.
The aim of this paper is to investigate the morphofunctional state of the epithelium of the oral
mucosa and the glandular epithelium of the minor salivary glands in six-month-old experimental
animals born macrosomic with obesity.
Materials and methods. Fetal macrosomia has been modeled using a hypercaloric diet and the
hypokinetic housing conditions of the pregnant females.
Serial sections of the mucous membrane of the oral cavity (from the area of the projection of the
roots of the masticatory teeth), 20-70 μm thick, were made and stained with H&E. To evaluate the
morphometric characteristics, three-dimensional images obtained by confocal microscopy were
used. All results of confocal laser scanning microscopy were obtained using a Leica SP8 AOBS
laser scanning confocal microscope on an inverted stand of the Leica DMi8 microscope installed
in the Biomathematicа Department, the Institute of Physiology, the Czech Academy of Sciences
(Prague, Czech Republic). An argon laser (488 nm) was used in a single-photon excitation mode.
Optical stacks of the oral mucosa were used to measure the depth of acanthotic outgrowths, and
stacks of the salivary glands were used to measure the height of the glandular epithelium, the
volume of the cytoplasm, and the volume of the glandulocyte nuclei.
Results. At the age of six months, the macrosomic-at-birth animals, which showed signs of
intrauterine obesity, exhibited both the hypoplasia or atrophy of minor salivary glands and the
pronounced acanthosis of the integumentary epithelium of the oral cavity mucous membrane, and
thus the more active stimulation of proliferation. The greater the intrauterine obesity was, the more
significant the mentioned above changes were.
 

Acknowledgement: This work was supported by the BioImaging Facility, Institute of Physiology, by
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Hadraba for his support and discussions.
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The Imaging Facility of the Institute of Experimental Botany (IF IEB) (http://www.ueb.cas.cz/if) is
focused on pioneering microscopy approaches in living plants. It provides high-end
instrumentation and expertise for demanding tasks in the field of non-invasive in vivo advanced
fluorescence microscopy in high spatio-temporal resolution. The facility served in a number of
research projects performed in the laboratories of the IEB CAS, including studies of membrane
trafficking, cytoskeleton dynamics, hormonal regulations, the involvement of membrane lipids in
signaling pathways, plant reproduction, the reaction of plants to pathogen attack, and the
dynamics of cell wall biosynthesis. It offers microscopy services for CzBI users from the Czech
Republic and foreign users approaching through EuBI.
Most microscopes place the sample horizontally, however, plants grow vertically. Therefore one of
the systems, the Zeiss LSM880 with Airyscan detector, was toppled to optimize it for plant
research. Vertical sample mounting allows to preserve a fully natural direction of plant growth and
enables long-term experiments on plants growing along gravity vector. In addition, the gravity
vector can be finely tuned by rotating stage insert, which allows the application of desired
gravistimulus. However, long-term imaging opens new challenges that have to be newly set up
and optimized. The root growth needs to be compensated by microscope stage movement and
plant leaves must be illuminated to preserve their photosynthetic activity. These aspects and some
of our outputs are presented in this poster.
 

Acknowledgement: IEB IF is supported by the MEYS CR (Large RI Project LM2018129
Czech-BioImaging), IEB CAS and the Czech Academy of the Sciences.
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Fig. 1: Plant-optimized Zeiss LSM880 with Airyscan detector allowing vertical sample mounting. Growing plant in
coverglass chamber is illuminated during long-term experiment (left) and the root fluorescence is imaged (right).
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Czech Centre for Phenogenomics (IMG CAS, v.v.i.) is a part of International Mouse Phenotyping
Consorcium (IMPC), whose goal is to describe phenotype effect of all genes in mouse model.
Morphology of embryo and adult skeleton are important areas, where gene mutation can be
manifested. Massive usage of μCT technology in both areas in the last years, which provides
detailed 3D information and allows additional analysis, lead us to unite the previously independent
units into one. Our set of three SkyScan μCTs (Bruker, Belgium) supported with other devices
gives us opportunity to provide a large number of analysis from biomedical research to zoology
and beyond.
We are able to scan in-vivo up to the resolution of 9 μm/vx or superfast whole-body scans of mice
in 1 minute at the resolution of 50 μm/vx. In the case of ex-vivo scans, we are able to go up to 0.5
μm/vx. The wide range of possibilities enables to analyze morphology of the whole skeleton as
well as detailed microarchitecture of trabecular bone and (after correlation with hydroxyapatite
phantoms) its mineralization, 3D and 4D body composition with fat deposition, bone arthrosis and
its progression, lung function, or digitalization of bones for future 3D geometric morphometric
analysis, but was tested also for other samples (e.g. fossils).
Application of phase retrieval imaging enhances contrast between different phases e.g. dentine
and enamel. Contrast-Enhanced CT (CE-CT) is used mainly in embryo imaging, but also for
imaging of soft tissue of adults (e.g. guts, eye) and other samples (e.g. insects). We use Lugol
solution, PTA or PMA as contrast agents. We are able to test new, nanoparticle-based contrast
agents and their usage in blood stream contrast, e.g. for detection of tumor development.
To sum up, μCT is powerful tool in modern biology, especially if connected with machine learning
approach, and our unit we be more than happy to help you to visualize and to analyze your
samples whatever they are.
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Fig. 1: Mouse with implanted detector. 2 volumes loaded: for
skeleton and for electronic implant (pseudocolors used).
 

 
Fig. 2: Mouse embryo at ED9.0. Lugol stained,
pseudocolors used.
 

 
Fig. 3: Inner gut epithelium. Villi color-separated by volume.
 

 
Fig. 4: Segmented skeleton of world known youngest stage
of extinct Tasmanian Wolf (Thylacinus cynocephalus).
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Members of the phylum Proteobacteria inhabit almost every ecosystem on this planet, a fact made
possible by their very high metabolic enzymatic and metabolic flexibility. One of the specific
features of this phylum is the large number of species that perform anoxygenic photosynthesis.
The harvesting of solar energy by all anoxygenic phototrophs is achieved by circular integral
membrane pigment protein antenna (LH1) that surrounds the reaction centre (RC). LH1 can be
either monomeric or dimeric, contain additional proteins and is most commonly composed of 16
subunits.
Here we show the cryo-EM model of the Congregibacter litoralis KT71 ‘Core’ complex obtained at
the resolution of ~ 7.0 Å. Because of preferred specimen orientation in single-particle collecting
data is hard to reach a better resolution and internal details of the complex cannot be resolved.
However, it is clear that the LH1 complex is a 17-mer αβ-ring and has no obvious pore or channel
for quinone exchange.
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The Electron Microscopy Core Facility provides expertise and cutting-edge equipment for a broad
range of biological sample preparation and ultrastructural imaging techniques. The core facility
deals with various biological samples: human and animal cell cultures, plant and animal tissues,
worms, microorganisms, lipid micelles, isolated DNA. The sample preparation techniques include
routine chemical fixation and resin embedding, negative staining, cryofixation using
plunge-freezing or high-pressure freezing, freeze-substitution, cryosectioning, freeze fracture
replica labeling, pre- and post-embedding immunolabeling, the list being lately extended by
cryoCLEM using specialized microscope.
High-pressure freezer, two automatic freeze-substitution machines, cryo-ultramicrotomes,
automated plunge-freezer, freeze-fracture replica making device, cryoCLEM microscope, as well
as additional wet lab equipment are available. Transmission electron microscopes (TEM) installed
in the end of 2019 include a standard 120 kV instrument for routine observation and an advanced
200 kV S/TEM providing the possibility of high-resolution TEM, 3D electron tomography,
cryoelectron microscopy and EDS elemental analysis.
The team has a long expertise in the development and optimization of sample preparation
techniques, including fruitful collaborations with companies providing equipment for electron
microscopy.
The Electron Microscopy Core Facility is part of the IMG Czech-BioImaging node and Prague
Euro-BioImaging node. We provide open access to our technologies and expertise and are ready
to welcome users from all fields.
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The Laboratory of Advanced Electron Microscopy (LAEM) at the Institute of Scientific Instruments
of the Czech Academy of Sciences (ISI CAS) is equipped with technical facilities and scientific
know-how for imaging, elemental and spectral analysis of hydrated samples using cryo-SEM.
Cryo-SEM finds its applications in the field of biological samples analyses and in combination with
analytical techniques Raman spectroscopy, energy-dispersive X-ray spectroscopy and
cathodoluminescence enables complex analysis of several features of the cells fixed at room as
well as cryogenic temperatures. Correlative cryo-SEM imaging and cryo-Raman spectroscopy is
possible by the transfer and observation cryo-chamber (Fig. 1). Optional cryo-SEM cooling with
liquid helium allows both imaging and freezing at temperatures down to 30 K, which can be used,
for example, to study the physical properties of bioplastics that are still elastic at liquid nitrogen.
The equipment for Raman analysis include commercial Raman spectroscopy instrumentation,
home-made optical tweezers and Raman tweezers, Raman based cell-sorting together with
advanced microfluidic platforms dedicated for study of the cells.
LAEM also offers quantitative analyses in SEM and we are currently working on an extension of
the laboratory to include dedicated STEM which will provide a better signal/noise ratio than
standard instruments - both in standard imaging and in tomography. We will also combine these
methods with diffractive imaging and ptychography.These techniques enable imaging of phase
contrast with maintaining high resolution, which finds its use in the study of light biological
samples. The observation of samples is realized by a defocused beam, which reduces radiation
damage. The final image is then obtained by processing the data of a 2D pixelated detector using
ptychographic reconstruction. In future, an EELS detector is planned enabling the analysis of
chemical composition of the studied samples.
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Fig. 1: Correlative cryo-SEM and cryo-Raman spectroscopy.
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Email of the presenting author: michaela.frolikova@ibt.cas.cz
 
Importins are soluble proteins that belong to karyopherin protein family and they mediate
nucleocytoplasmic transport. They are primary responsible for active transport of cargo proteins
from cytoplasm to nucleus through the nuclear pores. However, the importins also participate in
controlling of transcription, embryonic stem cell pluripotency, cellular stress adaptation, nuclear
envelope and lamin assembly, and spindle formation. Moreover, the essential role of certain
importins in germ cell maturation has been established. Using mouse model, we targeted α2, α3,
α4 and β3 importins in testis and sperm. In testicular tissue we detected differences in importins
gene expression between individual germ cell populations during spermatogenesis. These findings
indicate the potential of importins to participate in regulation of sperm differentiation. Further, we
addressed the importins localization in sperm and characterized compartments that individual
importins occupy. We compared their localization in acrosome-intact epididymal sperm and in
sperm acrosome reaction (AR). Using Structured Illumination Microscopy (SIM) and
immunofluorescent imaging of individual α2, α3, α4 and β3 importins revealed differences in
subcellular localization behavior between importins α and β3 after the AR. Although both α and β3
importins were presented in the apical acrosomal area in the acrosome-intact sperm head, their
localization dramatically differed after AR. The importins α were relocated into the connecting
piece of sperm, the β3 importin was localized in equatorial segment, and in later AR stages it
covers the whole sperm head area. These findings bring novel information about behavior of
importins during the AR, which represents a final step of sperm maturation and reflects sperm
ability to fuse with the egg.
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In the field of light microscopy, the crucial limitation of any imaging technique is the optical quality
of the sample. The sample preparation should still say in the center of our interest in the context of
high- or super-resolution microscopy. One of most challenging objects to be prepared for the
advanced fluorescence microscopy techniques is the mammalian oocyte.
We established a unique, simple and gentle procedure of the sample preparation based on alcohol
dehydration of the sample followed with mounting into the high refractive index mounting medium.
This optimized procedure we utilized on the oocyte sample preparation and in the results, it
allowed us to introduce the 3D STED super-resolution acquisition followed with image
deconvolution and 3D reconstruction of the entire oocyte. The final output of our effort is unique
and first ever 2-channel super-resolution image of an overall mouse oocyte surface acquired
throughout its entire volume.
The presented optimized sample preparation procedure is easy and gentle, which allows its
potentially versatile using.
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Dairy powders are an important product stream in the food industry. Among dairy powders, infant
formula powder stands out for its nutritional offering and economic value. Formulation, processing
condition, and storage condition can all affect the microstructure and compositional (lipid and
protein) distribution of infant formula emulsions. Subsequently, the microstructure can affect
several powder attributes, such as agglomeration, dissolution behavior etc. Advancing the tools to
characterize both macro-and microstructures, as well as the distribution of lipid and protein, can
help the industry to better understand the influence of formulation, processing condition, and
storage condition on infant formula powders [1].
Zeiss Axio Scan.Z1 fluorescent imaging system was first used to characterize the compositional
heterogeneity in the size of infant formula emulsions. Super-resolution microscope Zeiss Elyra
PS.1 was applied to characterize the microstucture. Further imaging processing including noise
reduction was introduced to describe the distribution of fluorescent signals on the microstructure of
infant formula and human milk emulsions.
To understand the influence of pH on the microstructure. The buffer pH was changed from 2 to 9.
A comprehensive toolset was used to characterize the infant formula emulsions and powders and
compared with human milk. Particle size, surface morphology, compositional distribution, and pH
dependent behavior were measured and compared across different formulations as well with
Cryo-SEM technology [Fig.1]. The pH differences were found to influence the distribution of
proteins and lipids in emulsions. In summary, our study can be useful in the design of dairy
powders formulation and processing condition, as well as the evaluation of emulsions
microstructure under different pH and other quality attributes.
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Fig. 1: Fig. 1: CRYO-SEM image of infant formula.
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Our laboratory is performing research in the field of imaging of biomolecules [1], mapping the
elastic properties of cells and their clusters [2], and characterization contractile properties of
cardiomyocytes and their clusters [3].
The laboratory's flagship is the large AFM microscope JPK NanoWizard 4XP installed on a Leica
DMi8 optical microscope with a fluorescence module. Both microscopes can operate
simultaneously in the so-called directoverlay mode, thus combining AFM and optical microscopy
abilities. Moreover, this microscope is not only an imaging tool, however helps to map elastic
properties of various samples with nanometer resolution. One of the main advantages is the ability
to work in semi-physiological conditions.
Combining the AFM with microfluidic, so-called FluidFM enables the possibility to aspirate and/or
deliver extremely low volumes. This feature can be used when injecting or removing small
volumes from individual cells. Using stiffer cantilevers, the system can investigate cell adhesion on
new types of implant materials.
Keeping on the cutting-edge current AFM technology, the new generation of the MultiMode AFM
microscope, version 8HR, was built for imaging with the maximum resolution that current
commercial setups allow. This AFM setup will help the structural biologist image the biomolecules
(DNA, proteins, molecular complexes) on a single molecular level.
Moreover, the multielectrode array (MEA) can be simultaneously connected with an AFM
microscope, thus studying mechanoelectrical feedback of cardiac cells, tightly connected with
some heart pathologies, such as catecholaminergic polymorphic ventricular tachycardia (CPVT).
[1] Horňáková, V., Přibyl, J. & Skládal, P: Monatsh Chem 147 (2016) 865–871.
[2] Raudenska M., Kratochvilova M., et al.: Scientific Reports 9 (2019) 1660, 1-11.
[3] Caluori G, Pribyl J, et al.: Biosens Bioelectron. 124-125 (2019) 129-135.
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Fig. 1: New BioAFM microscope Bruker MultiMode 8HR.
 

 
Fig. 2: Maximum resolution is illustrated on the right, where
the double helix of ds plasmid structure is shown.
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