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The primary research interests in our laboratories are to determine:

 the limits of the acute responses and chronic adaptations to exercise

 variety of physiological systems and fitness parameters

 person’s cardiovascular, respiratory, and metabolic responses to physical activity as well as
assess an individual’s balance, flexibility, and power.

The overall aims of our focus are to investigate determinants of:

 sports performance at elite and recreational level

 health effects of exercise on human body



Laboratory of Exercise Physiology

̶ portable high resolution spiroergometry

system with Breath-by-Breath technology

̶ the system allows a complete medical

analysis of the functionality of a person’s

lung, heart and metabolism at rest and under

stress



Laboratory of Muscle Strength Assessment

̶ measuring and improving human performance in the

clinic, athletic training room, and research

laboratory.

̶ 4 resistance modes (isokinetic, isotonic, isometric,

and passive), and numerous reports to meet the

measurement and exercise needs of today’s clinicians

and researchers.

̶ includes isolated patterns covering the shoulder,

elbow, wrist, hip, knee, ankle, and back.



Laboratory of Motion Analysis

̶ force plates can be used to characterize

biomechanical processes such as walking, running or

jumping, for example, for performance diagnostics in

sport, for clinical analyses or in research

̶ force plates contains piezoelectric sensors that

measure the forces in the three main axes: the

vertical, the horizontal and the transverse direction.

To answer specific questions in research or to analyse the 

movement of the centre of mass.



Laboratory of Bone Densitometry and Body Composition Analysis

̶ high accuracy and precision, the DXA whole body

scan is a more comprehensive way to measure body

composition than methods like calipers, hydrostatic

weighing, Bioelectrical Impedance Analysis (BIA), or

Bod Pod

̶ f.e.Bone mineral density in elite athletes: the effect of

body composition and long-term exercise



Laboratory of Physical Therapy

̶ evaluation the physiological and pathological

movement of an individual based on a kinesiological

analysis.

̶ The laboratory serves both - for teaching practical

seminars and also for research.

̶ Our students and researchers use this lab to measure

data for their final Ttheses or larger research projects.



Increase performance

- Adapt training based on test results and 
strengthen the “weak” spots

- Plan individual recovery phases when needed

- Select the fittest athletes for the next game

Prevent injuries

- Prevent injuries by monitoring performance

- Adapt rehabilitation based on test results

- Make fast and safe return-to-play decisions
by comparing test results to the former
level or a reference

- Establish successful rehab concepts to
reduce costs of rehabilitation for your
valuable assets

Laboratory of Sport Performance Analysis



I value your willingness to hear my words

Mgr. Ivan Struhár, Ph.D.

Vice-dean for strategy and development FSpS MU
Head of the MUNISPORTSLab
struhar@fsps.muni.cz

mailto:struhar@fsps.muni.cz




Plant Sciences Core Facility
https://plants.ceitec.cz/en/
Petr Mokroš, CF Day Life Sciences, 16th October 2024



Plant Sciences CF overview
• CF offers to academic institutions and industrial partners access to 

the research infrastructure for:

• large-scale cultivation of plants cultivation under standard conditions

• cultivation under specific conditions - environmental simulation

• phenotyping analysis                                                



Plant Sciences CF overview
• Large-scale cultivation of plants cultivation under standard conditions

• 10 individual greenhouse sections
• 5 individual phytotrons with shelves



Plant Sciences CF overview
• cultivation under specific conditions

• 10 phytotrons with 120 individual closed banks
• small growth chambers

We are able to control:
• temperature

(below 0°C, up to 40°C)
• day/night lenght
• intensity of cultivation light

• high light illumination
• color of cultivation light

• standard (cold white/red/far-red)
• multi-channel LEDs

(UV365,385, blue400,450, green525,525, amber590, red665 and far-red730) 






Plant Sciences CF overview
• phenotyping analysis - PlantScreenTM
phenotyping system

• designed for high-precision low-throughput phenotyping 
of small and mid-size plants, e.g. Arabidopsis or Brassica.



PlantScreenTM phenotyping system
• phenotyping analysis -

• top- and  back-view of plants
• RGB and morphometric imaging
• kinetic chlorophyll fluorescence imaging
• root phenotyping
• low-throughput screening



PlantScreenTM phenotyping system
• RGB digital imaging for in-depth analysis of plant morfology, 

architecture and colour index analysis
• Morphological parameters

• area
• perimetr
• compactness
• roundness
• eccentricity
• RMS rotational mass symetry
• SOL Slenderness of leaves
• isotropy
• greenness



PlantScreenTM phenotyping system
• Root imaging module

• root system architecture
• vizualization and morphomrtric analysis of root system



PlantScreenTM phenotyping system
• Kinetic chlorophyll fluorescence imaging for rapid non-invasive

measurement of photosystem II activity
• rapid indicator of photosynthetic performance of plants
• to investigate genetic heterogeneity due to infection, senescence, abiotic stree or

mutation
• changes in chlorophyll kinetic parameters offen occur well before visible changes

are apparent



Plant Sciences CF users
• CF offers access to academic institutions and industrial partners

• basic cultivation facility for 5 plant research groups at Ceitec MU



Acknowledgement text
If our CF has contributed to the successful publication of your work, 
please  be kind enough to mention this fact.

• „Plant Sciences Core Facility of CEITEC Masaryk University is 
gratefully acknowledged for the obtaining of the scientific data 
presented in this paper.”

• „Plant Sciences Core Facility of CEITEC Masaryk University is 
gratefully acknowledged for the cultivation of experimental plants
used in experiments presented in this paper.”



Thank you for your attention!
Questions?
core.facility@ceitec.muni.cz
ceitec.eu/core-facilities/

mailto:core.facility@ceitec.muni.cz




RECETOX_RI
Petr Kukučka
kukucka@recetox.muni.cz



Human exposome redefined (2022)

̶ Exposome: the totality of environmental exposures, i.e. the 

totality of contact between external factors (agents) and a 

biological entity.

̶ Functional exposomics: the systematic and comprehensive 

study of environmental exposure-phenotype interaction over a 

defined time-period.

̶ Operational definition for studies to consider the environmental 

exposures (contact with external factors) that influence 

phenotype and health

https://doi.org/10.1016/j.isci.2022.103976

https://doi.org/10.1016/j.isci.2022.103976


RECETOX Central Laboratories
• currently the busiest part of the RECETOX Research infrastructure

• accredited according to European standards for environmental sampling and a wide range of chemical analysis

• consists of three major units •Trace Analytical Laboratories
•Microbiome analysis
•Biomarker Analytical Laboratories

Accredited laboratories provide the 
analytical background for the research 
programmes of the RECETOX centre and 
provide the advanced analytical services to 
our research teams, as well as to external 
clients. The laboratories also realize long-term 
monitoring programs of various matrices
(MONET EU, MONET Africa).

Microbiome laboratory provides the 
bacterial and mycobial profiles in various 
samples using the 16S rRNA gene and 
ITS gene sequencing. It also performs 
whole metagenome sequencing, in 
which all DNA in the sample is 
sequenced.

The biomarker analysis laboratory 
focuses on methods of targeted and non-
targeted analyses of biologically 
important molecules (metabolites, 
proteins, lipids) as potential biomarkers of 
effects associated with chemical
exposure.



Challenge of Assessing Human Exposome
2005: Wild proposed a non-genetic complement to the genome - the exposome - to encompass 
all environmental exposures shaping phenotype. https://doi.org/10.1158/1055-9965.EPI-05-0456

https://doi.org/10.1158/1055-9965.EPI-05-0456
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Trace analytical laboratories (TAL)



• Development of samplers for non-polar and polar compounds contamination  and development of 
analytical methods for selected chemicals, pollutants and their metabolites in the human exposure
studies

• Laboratory and field studies, programs of integrated monitoring

primary and secondary sources

passive  samplers
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• Sampling

• Samples preparation

• Analysis and data evaluation

• QA/QC system

• Monitoring studies

• RECETOX Laboratory services



Compounds analysed
Organic pollutants:

• Polychlorinated dibenzo-p-dioxins/furans (PCDDs/Fs)
• Polychlorinated biphenyls (PCBs) – indicator and dioxin-like  
• Brominated and organophosphorus flame retardants  
• Organochlorine, cyclodiene, and polar pesticides
• Polycyclic aromatic hydrocarbons (PAHs), NOx-, and oxy-PAHs 
• Perfluorinated compounds (PFAS) 
• Bisphenols 
• plasticizers
• Thyroid hormones
• UV filters – benzophenone
• Mycotoxins

Metabolites: 

• OH-PAHs
• Phthalates metabolites + DINCH
• Pesticides metabolites

Trace elements, heavy metals, and species



Trace Analytical Laboratories - accredited 
Equipped by: GC-MS/MSs, GC-HRMSs, LC-MS/MSs, (LC)-ICP-MS/MS, AAS

» www.cai.cz

Accredited matrices:
- Outdoor / indoor  air
- Surface water
- Sediments, soils
- Food, foodstuffs
- Cell tissues
- Human matrices

Analytes:
- PCDDs/Fs, dl-PCBs, ind. PCBs
- PBDEs
- PAHs, OCPs
- PFAS
- metals
GC/MS, LC/MS, ICP-MS

http://www.cai.cz/


Active air samplers
Trends in PAHs concentrations PAHs partition between particles and aerosol



Data usage

• Data are used in monitoring programs:

EMEP (European Monitoring Environmental programme, 

UNEP (UN Environmental program with GMP like Global Monitoring Plan), 

UNECE (UN Economic Commission for Europe with LRTAP),

MONET_CZ, MONET_EU, MONET_Africa (Monitoring Networks established by RECETOX)

ACTRIS (The Aerosol, Clouds and Trace Gases Research Infrastructure)

HBM4EU, PARC consortia

Norman water quality monitoring



Stockholm and Basel Conventions Regional Centres - UNEP 

Technology transfer + capacity building; 
RECETOX: SC Regional centre in the Central and Eastern European (CEE) region with 

the activities far beyond the region 



Biomarker Analytical Laboratories (BAL RI)
• Integrative platform to identify chemical exposure, 

quantify biological response and assess the effects on 
molecular health, primarily serving environmental 
scientists, molecular epidemiologists, clinicians, and 
clinical researchers.

• Panels based on core molecular signatures at 
intersection of hallmarks of health 
(https://doi.org/10.1016/j.cell.2020.11.034) and 
hallmarks of environmental insults 
(https://doi.org/10.1016/j.cell.2021.01.043).

• Assays have been specifically tailored to answer 
clinical demand.

• Main focus on cancer, neurology & cardiometabolic 
health outcomes.

https://doi.org/10.1016/j.cell.2020.11.034
https://doi.org/10.1016/j.cell.2021.01.043


Inflammation protein panel - Dried blood spot (DBS), serum, plasma
• Inflammatory proteins SAA1, SAA2, SAA4, CRP, A1AT, A1AG including 

proteoforms and adaptive immunity effector IGHA1.
• Quantification of inflammatory proteins is essential to distinguish between 

harmful and beneficial immune response. 
• Comparable results to routine immunonephelometry but able to measure 

quantify proteoforms and using smaller sample size. 

Immune protein marker panel – Fecal swabs
• Immunity markers A1AT, ECP, EDN, MPO, CAL1, CAL2 and adaptive 

immunity effectors IGHA1 & IGHA2.
• Suitable for neonates with relevance for investigation of intestinal 

mucosal barrier homeostasis and inflammatory response.
• Fecal swabs

Microbial co-metabolite panel - DBS, serum, plasma, urine, fecal swabs
• Microbiome co-metabolites 5-hydroxyindolacetate, 5-hydroxy-l-tryptophan, 5-

methoxy-3-indolacetic acid, anthranilate, indole-3-acetamide, indole-3-acetate, 
indole-3-aldehyde, indole-3-butyric acid, indole-3-lactic acid, indole-3-propionic acid, 
L-kynurenine, L-tryptophan, melatonin, methyl indole-3-acetate, methyl indole-3-
propionic acid, N-acetyl tryptophan, serotonin, tryptamine.

• Circulating microbial metabolites reflect the diversity of human gut 
microbiota. Method applicable to numerous sample types, including 
application neonates.

Panels of health markers



Small molecule screening
• Parallel screening of chemical agents and metabolites for 

discovery-driven research
• Detect novel associations of chemical exposure with biological 

response.
• Identify chemicals of known, emerging and future potential 

concern in a single analysis.
• Plasma & serum

• Applied to numerous projects, incl. policy-focused
• European Human Biomonitoring Initiative (HBM4EU)
• European Human Exposome Network (EHEN)
• European Partnership for the Assessment of Risks from 

Chemicals (PARC)
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Microbiome Labs Samples

• a new core facility of the RECETOX RI, which analyzes the
bacterial profile using constantly modernizing methods

• The laboratory has experience mainly with human samples
processing typical for microbiome research, such as stools
and buccal swabs, meconium.

• We also process environmental samples, where we focus
on dust, water or soil microbiome.

• Our laboratories' experienced experts use verified and
standardized procedures for DNA isolation, library
preparation, and sequencing, including all necessary control
steps.

• Preparation of a library for 16S rRNA gene including experimental design, DNA isolation, preparation of
amplicons (V4 region) and sequencing on Illumina MiSeq instrument.
• Preparation of a library for ITS gene, including experimental design, DNA isolation, preparation of amplicons
and sequencing on Illumina MiSeq instrument.

• Preparation of a library for whole metagenomic sequencing (WMGS) including experimental design, DNA
isolation, library preparation using Nextera DNA Flex Library Prep (Illumina) and sequencing on Illumina NextSeq
instrument.



CELSPAC Population cohorts

• 1960s: > 500 mother-child pairs

• 1990s: ELSPAC parents

• 2020s: CELSPAC_ TNG, >1000 mother-child pairs

• 2010s: KARDIOVIZE, >2000 individuals

• 2000s: HAPIEE

• 2020s: ELSPAC follow up



 Study design, protocol, SOP, ethical clearance

 Sample collection, preparation, analysis and long-term biobanking according to validated SOPs

and QA/QC 

 Analysis of basic biomarkers (creatinine, albumin, thyroid hormones, blood lipids - cholesterol, 

triglycerides, HDL, LDL), and immunomarkers (IgG; IgM; IgE; interleukins)

 Biobanking of in-house and external samples and harmonisation of data

 Longitudinal follow up

 Access to samples and data (also via BBMRI)

CELSPAC platform services



CELSPAC
Central European Longitudinal Studies of Parents and Children

Pavel Piler, Ph.D.
16. 10. 2024



We look after the CELSPAC population studies.

More than 36,000 active participants since 2013

Participants from different age groups

EXPOSOME Multidisciplinary Research

Study of factors affecting health throughout life



CELSPAC POPULATION STUDIES 
• Birth cohort from 1991 – 1992
• Brno and Znojmo
• 7,589 mother-child pairs
• Followed for 20 years through the questionnaires
• Children re-examined as 30 years old = Young Adults cohort
• Re-examination of the child's parents = Ageing cohort

• The Next Generation – birth cohort

• 3,000 mother-child pairs from 2018

• Exposome cohort

• Biobanking / Omics methods

• Online validated questionnaires / Health Records



CELSPAC POPULATION STUDIES 
PROSECO
• Prospective coronavirus seroprevalence study (2020-2022)
• 30,000 participants from the Czech Republic
• Antibodies against SARS-CoV-2
• Three six-month-long periods (pandemic, vaccination, post-vaccination period)
• Rest of the samples in the biobank for further research

HAPIEE
• Czech Republic, Poland, Lithuania and Russia

• 30,000 participants aged 45-69 years

• Enrolled between 2002 and 2005; 3 waves of follow-up

• Association between rapid social and economic transition and population health



SERVICES WE OFFER
- CELSPAC data for scientific purposes

- Biological samples (+BBMRI samples)

- Laboratory services - Processing of human biological samples

- Laboratory services - Automated extraction of DNA/RNA

- Laboratory services - Analysis of biochemical markers on the clinical ROCHE systems

https://openaccess.recetox.cz

pavel.piler@recetox.muni.cz

https://openaccess.recetox.cz/
mailto:pavel.piler@recetox.muni.cz
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Centre of Excellence LF MU Core Facility Day CEITEC
16.10.2024

Doc. MUDr. Regina Demlová, Ph.D.
Lékařská fakulta MU



www.czecrin.cz

… towards patient-oriented medicine!

MEYS decision to include the Czech 
Republic in the ECRIN-ERIC Board 
from 21 March 2014



ECRIN Member & Observer Countries
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Country National Hub National CTU Network
Network

Czech Republic Brno CZECRIN

France Toulouse F-CRIN

Germany Berlin KKSN

Greece Thessaloniki GreCRIN

Hungary Budapest HECRIN

Ireland Cork HRB-NCTO

Italy Rome ItaCRIN

Norway Bergen NorCRIN

Poland Warsaw PolCRIN

Portugal Lisbonne PtCRIN

Slovakia Kosice SlovaCRIN

Spain Malaga SCReN

Switzerland Bern SCTO



www.czecrin.cz

… towards patient-oriented medicine!

CZECRIN'S LIFE CYCLE EXPERTISE



www.czecrin.cz

… towards patient-oriented medicine!

CZECRIN – KPIs 2023 + 

# 12 fakultních nemocnic v síti CZECRIN

#  28 spolupracujících ZZ v projektech (+ 16 ZZ )

# 177 klinických studií podpořených CZECRINem - Celkem                  200+ 
 44 nových studií v roce 2023
 8 studií ve spolupráci s ECRIN-ERIC
 75 mezinárodních Celkem 100+
 94 národních

 91 nekomerčních
 3 komerční



www.czecrin.cz

… towards patient-oriented medicine!

# 281 nových žádostí o poskytnutí služeb VVI CZECRIN

# v roce 2023 celkově 837 „users served“ 
 35 Host/partner 
 710 externí národní
 92 externí zahraniční

# 5 nových aplikací do HEU projektů
 2 CZECRIN samostatně
 3 CZECRIN s ECRIN-ERIC

 Celkem 30+ H2020/HEU projektů

CZECRIN – KPIs 2023 + 



www.czecrin.cz

… towards patient-oriented medicine!

# 10 900 + pacientů v klinických studiích  Celkem – 12 000+

# 42 publikovaných článků  Celkem                  200+

# 1 248  účastníků seminářů a konferencí CZECRIN Academy Celkem      2 700+

# 80 PhD studentů
# 81 Datasets
# 3 KH s inovativními produkty ve vlastním vývoji

CZECRIN – KPIs 2023 + 
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Advanced Cell 
Immunotherapy
Unit (ACIU LF MU)

GMP Facility 
CoE CREATIC              
for Cell and Gene therapies

R&D + KeVIN
CoE CREATIC              
for Cell and Gene therapies

„Underserved“ rare diseases +
„Undiagnosed“ patients

Open-access services
#  Highly controlled area
#  Data proccessing/utilisation
#  Trained staff/with GMP training
#  HE TEAMING rules

# 12 University Hospitals Network

# 30+ HEU and H2020 projects

# 177 CZECRIN Clinical Trials

 44 newly initiated in 2023
 8 in collaboration with ECRIN-ERIC
 75 international

# 10 900 + patients enrolled
# 1 248  CZECRIN Academy participants

FlyCellix
MyDendrix

# 109 + paediatric
oncological patients

Open-access services

|

PhV
RAPhe

CTC

KnowT

Biometry

PHARM-
TECH

HEU TEAMING 
30 mil EUR

CoE CREATIC LF MU 1.1.2024
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CoE CREATIC / RI CZECRIN LF MU            
Knowledge / Services / Technology Core Units

CREATIC CoE

Regulatory Affairs / 
Translation

Translation

RA Affairs

Pharmacovigilance

Product
development 

strategies

Scientific advises

Pharmacoeconomy
/ HTA

HTA assesments

Pharmacoeconomy
studies

Evaluation of new
paradigmas

Knowledge
Valorisation -

KEVIN

IP rights

Coordination of
value chain

Analyses, 
frameworks, 

markets

Platform for
implementation of
modern therapies

Data Science

Data management 

Data minning

Biostatistics, 
biomodeling, AI 
implementation

Databases
Management / 

support

Data Processing

Clinical Trials
CZECRIN Hubs

Start up, CTIS, 
databases

Project (CTs) 
management

Monitoring

Medical writting

CTUs – Local HUBs

Manufacturing / 
Technology Units

CREATIC Facilities

GMP (ATMP) Units

Pharmacology Units

CZECRIN Academy

Internal education
(LF/MU)

Specialised courses

Public education

Networks

DONEts

ATMP Manufaturing
Network

EUCo – ECRIN
EATRIS - ERIC

Phase 1 units



www.czecrin.cz

… towards patient-oriented medicine!

RI CZECRIN - Clinical trial HUBs
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RI CZECRIN – Clinical Trials Services
CZECRIN expert team provides comprehensive Services to implement clinical trials and research in 
the field of medicinal products, diagnostic methods and medical devices following Czech and GCP 
legislation.
- Study Sponsor Responsibilities and Clinical Trial Project Management
- Preparing Clinical Trials Documentation and Application and Medical Writer/Medical Consultant 

Services
- Clinical Trial Regulatory Authority (SÚKL) and Ethics Committee Submission
- Consulting and Expert's Advisory, Scientific advises
- Project management
̶ Quality control and quality assurance
̶ Monitoring
̶ Pharmacovigilance for CTs
̶ Access to national network of hospitals /patients
̶ Access to ECRIN – ERIC panEU network
̶ Education
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CoE CREATIC / RI CZECRIN             
Knowledge / Services / Technology Units

CREATIC CoE

Regulatory Affairs / 
Translation

Translation

RA Affairs

Pharmacovigilance

Product
development 

strategies

Scientific advises

Pharmacoeconomy
/ HTA

HTA assesments

Pharmacoeconomy
studies

Evaluation of new
paradigmas

Knowledge
Valorisation -

KEVIN

IP rights

Coordination of
value chain

Analyses, 
frameworks, 

markets

Platform for
implementation of
modern therapies

Data Science

Data management 

Data minning

Biostatistics, 
biomodeling, AI 
implementation

Databases
Management / 

support

Data Processing

Clinical Trials
CZECRIN Hubs

Start up, CTIS, 
databases

Project (CTs) 
management

Monitoring

Medical writting

CTUs – Local HUBs

Manufacturing / 
Technology Units

CREATIC Facilities

GMP (ATMP) Units

Pharmacology Units

CZECRIN Academy

Internal education
(LF/MU)

Specialised courses

Public education

Networks

DONEts

ATMP Manufaturing
Network

EUCo – ECRIN
EATRIS - ERIC

Phase 1 units
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CoE CREATIC / RI CZECRIN LF MU
Technologické jednotky                                  
CZECRIN PharmTECH

Síť GMP jednotek

Centrum buněčného a tkáňového 
inženýrství (FNUSA)

GMP MU (ÚHKT)

ACIU/ GENE T

Farmakologické jednotky

Analytická laboratoř (FÚ LF)

Molekulárně-patofyziologická laboratoř                    
(Ústav patologické fyziologie LF MU) 

Proteinová jednotka (laboratoře proteinového 
inženýrství PřF MU)

Psychofarmakologická laboratoř (NÚDZ)



ACIU: Advanced Cell Immunotherapy Unit
University-based GMP R&D unit  
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Advanced Cell Immunotherapy Unit
University-based GMP R&D unit  

# 12 University Hospitals Network

# 30+ HEU and H2020 projects

# 177 CZECRIN Clinical Trials

44 newly initiated in 2023
 8 in collaboration with ECRIN-ERIC
 75 international

# 10 900 + patients enrolled
# 1 248  CZECRIN Academy participants
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CoE CREATIC / RI CZECRIN             
Knowledge / Services / Technology Units

CREATIC CoE

Regulatory Affairs / 
Translation

Translation

RA Affairs

Pharmacovigilance

Product
development 

strategies

Scientific advises

Pharmacoeconomy
/ HTA
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Knowledge
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KEVIN
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Analyses, 
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modern therapies
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Biostatistics, 
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implementation

Databases
Management / 
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Data Processing

Clinical Trials
CZECRIN Hubs

Start up, CTIS, 
databases

Project (CTs) 
management

Monitoring

Medical writting

CTUs – Local HUBs

Manufacturing / 
Technology Units

CREATIC Facilities

GMP (ATMP) Units

Pharmacology Units

CZECRIN Academy

Internal education
(LF/MU)

Specialised courses

Public education

Networks

DONEts

ATMP Manufaturing
Network

EUCo – ECRIN
EATRIS - ERIC

Phase 1 units



EDUCATION 
DEVELOPMENT

MOTTO

Becoming better
through education.

VISION

Education for all in 
clinical research.

MISSION

Improve patient care 
through clinical

research.

• The sharing of knowledge and experience is an essential element for the
development of clinical reserch.

• We continue educational activities since 2014. 
• We develop them and thus create a comprehensive integrated systém of education.
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Open Access a využívání kapacity 
CZECRIN/CREATIC CoE
̶ Hlavními pilíři jsou 

̶ Kontinuální otevřený a spravedlivý přístup, 
̶ poskytování vysoce kvalitních služeb a výstupů 
̶ soulad s vědeckými, regulačními a etickými požadavky 
̶ Flexibilní schémata pro různé typy žadatelů

̶ Zajištěno již několik let fungujícími vnitřními procesy
̶ Kapacita a její sledování

̶ definována a pravidelně hodnocena 
̶ přímé propojení s poskytnutými zdroji - schválenými rozpočty 
̶ dostupnost expertizy a služeb pro uživatele
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Kdo využívá naši expertízu…

̶ Primárními uživatelé 
̶ subjekty přímo zapojené do biomedicínského výzkumu

̶ Akademické instituce, nezávislá výzkumná centra, postgraduální výzkumní pracovníci a 
univerzitní nemocnice, 

̶ SME (status SME dle EMA)
̶ Komerční subjekty
̶ Zvláštní zájem je věnován mezinárodní spolupráci

̶ účast na mezinárodních konsorciích 
̶ projektech Horizon 2020 / Europe. 
̶ strategická výhoda členství v ECRIN-ECRIC 
̶ aktivní vyhledávání příležitosti s cílem maximalizovat propojení českých institucí s ERA

̶ Sekundárními uživatelé 
̶ dostávají lékařskou péči a využívají vyvíjené léčivé přípravky a metody 
̶ pacienti, organizace pacientů a zdraví dobrovolníci účastnící se klinických studií 
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Základní schémata spolupráce
̶ strategický přístup k alokaci kapacity je realizován podle 3 základních schémat v závislosti na

̶ typu služeb / podpory CZECRIN (znalostní expertize / technická základní jednotka)“

̶ „typu uživatele“ (akademický / SME / komerční uživatelé):

̶ Free of charge
̶ Využití expertizy a kapacity je poskytnuto bezplatně – akademické subjekty, vysoká inovace, mezinárodní projekt

̶ Non profit
̶ Využití expertizy a kapacity je poskytnuto v neziskovém modelu – akademické subjekty, granty, mezinárodní projekty,

může i SME

̶ Standart profit
̶ Využití expertizy a kapacity je v normálním ekonomickém (ziskovém) režimu (20%) – komerční subjekty



|

Děkujeme za pozornost





Department of Anatomy, Faculty of Medicine, Masaryk University71

Surgical Anatomy Center

Doc. MUDr. Marek Joukal Ph.D.
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History of the Surgical Anatomy Center

̶ The establishment of the center at the Faculty of Medicine of Masaryk 
University in 2006 

̶ Teaching undergraduate and postgraduate students in the form of
courses and workshops focused on theoretical and practical education of
non-interventional and interventional procedures in surgery

̶ Cooperation in the development and testing of new methods and 
materials for medical use 
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History of the Surgical Anatomy Center
̶ Research in the application of clinical anatomy in surgical
disciplines

̶ Other specific research, for example, in the field of conservation of
teaching cadavers

̶ Collection of necropsy tissues for teaching and research

̶ Teaching specialized educational courses
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Organization of
courses and 
workshops
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Organization of courses and workshops
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Tuition of spcialized education courses
̶ Embalming, dissection and plastination techniques course
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Erasmus+ SCaLPEL
- Focus on general surgery, plastic surgery, neurosurgery and spinal surgery
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Cooperation in the development and testing of
new methods and materials for medical use
̶ Gynecology and Obstetrics Clinic UHB, BUT, Medin



79

Research in the application of clinical
anatomy in surgical disciplines
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Embalming methods research
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Further development 

̶ BioBanking – control tissues available for clinical research

̶ OP TAK application – development of the SAC, new equipment, 
testing and research
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Thank you for your attention





Preclinical Center (PC) MU

Core Facility Day 2024

Aleš Hampl & Vítězslav Bryja



Enable Res&Dev with defined
impact on clinical medicine

Develop effective
interdisciplinary interactions

Create a base for participation
in international projects

Create a base for participation
in international projects

Target Res&Dev to the most 
modern ones

in the field of biomedicine

What is the Preclinical Center?

Cluster of core facilities :

• to support teaching and research using in vivo and ex vivo
models

• to provide services using these models



PC as a part of BioPharma Hub MU





3PP



PC structure

̶ The PC will consist of functional modules, so-called units, which will concentrate specific 

know-how

̶ units for animal ("in vivo") and human/cellular ("ex vivo") models will be logically and 

logistically integrated into one physical and functional unit

̶ The PC will be organically integrated into the scientific research axis existing at the Bohunice 

University Campus (UKB) and will thus complete the local unique environment of a globally 

competitive biomedical research center

̶ PC MUNI will operate as an entity open to internal and external researchers and commercial 

partners



In vivo models
PC units

Ex vivo models

̶ Mouse/Rat Breeding Unit (Core Breeding)

̶ Tumor Models Unit

̶ Experimental Surgery Unit

̶ Unit for Neurobehavioral Experiments

̶ Pharmacological-toxicological unit

̶ In vivo imaging unit

̶ Electrophysiology unit

̶ Zebrafish facility

̶ BSL-3 laboratories for animal experiments

̶ Tissue Culture and Genetic Modification 

Unit

̶ Organoid Unit

̶ Immunology and Flow Cytometry Unit

̶ Histopathology and Hematology Unit

Biobank



Units for 
In vivo models



Mouse/Rat Breeding Unit

̶ Research
̶ "core" breeding (SPF - Specific Pathogen Free)
̶ all long-term maintained strains of mice and rats, including genetically modified ones, will 

be located here
̶ experiments will not be carried out here

̶ Contract research
̶ paid breeding of mice/rats for external users
̶ cryostorage
̶ embryotrasfer



Experimental Surgery Unit

̶ Research
̶ support unit
̶ enables all surgical interventions on living animals (e.g. implantation of engineered tissues 

and organs, implantation of sensors for in vivo telemetric monitoring of functions, ...)

̶ Contract research
̶ identical to the research activities mentioned above



Unit for Neurobehavioral Experiments

̶ Research
̶ research in psychiatry, neuroscience and pharmacology

̶ Contract research
̶ validated behavioral testing of drug effects
̶ normal animals as well as models of neuropsychiatric diseases



Tumor Models Unit

̶ Research
̶ mechanisms of tumor formation and progression
̶ development of anticancer strategies

̶ Contract research
̶ development of models of the formation and development of tumors - transgenic animals
̶ testing substances for their antitumor effect in mouse and PDX models



Pharmacological-toxicological unit

̶ Research
̶ support unit
̶ enables basic safety, toxicokinetic and pharmacokinetic testing of substances (part of drug 

development)
̶ it is closely related to the Unit for Experimental Surgery and the Unit for Histopathology and 

Hematology

̶ Contract research
̶ identical to the research activities mentioned above



In vivo imaging unit

̶ Research
̶ support unit
̶ enables imaging of biological processes in living animals in high spatial and temporal 

resolution
̶ key instrumentation is microCT and a multiphoton in vivo microscope
̶ has a close relationship with the Unit for Experimental Surgery

̶ Contract research
̶ identical to the research activities mentioned above



Unit for breeding and experiments on 
Danio rerio (zebrafish facility)
̶ Research

̶ support/research unit
̶ zebrafish maintenance, production of transgenic lines of fish and research in the field of 

developmental biology and biomedicine
̶ drug development

̶ Contract research
̶ preparation of transgenic fish (models for research)
̶ testing the effects of substances (pharmaceuticals)



BSL-3 laboratories for animal experiments

̶ Research
̶ research unit
̶ enables research of pathogenic infectious agents classified as biological risk level 3 on live 

laboratory animals (mice, rats)
̶ the unit will be equipped with all the instrumentation for monitoring the animals' vital 

functions and analyzing the samples taken

̶ Contract research
̶ testing of new anti-infective drugs and vaccines



Units for 
Ex vivo models



Histopathology 
and Hematology Unit
̶ Research

̶ support unit
̶ provides a comprehensive histopathological and hematological examination of laboratory 

mice and rats, including a qualified description of the findings
̶ ensures the dissection of tissue samples (animal and human) and their preparation for 

processing in other units

̶ Contract research
̶ mouse/rat examination



Tissue Culture 
and Genetic Modification Unit
̶ Research

̶ support/research unit
̶ ensures the basic techniques of in vitro cell cultivation and their standardization
̶ develops new cell culture and testing strategies, establishes new primary lines from tissue 

samples
̶ prepares genetically modified cell lines

̶ Contract research
̶ preparation of genetically modified cells
̶ testing substances on cells
̶ design and implementation of targeted cell assays
̶ testing of cytotoxicity, pharmacodynamics, etc.



Organoid Unit

̶ Research
̶ support/research unit
̶ provides and develops procedures for ex vivo creation of 3D structures imitating tissues 

and organs (organoids)
̶ enables the use of organoids for research into developmental processes and disease 

pathogenesis
̶ offers testing of substances (pharmaceuticals) using organoids
̶ special technologies such as 3D bioprinting and microfluidics
̶ it is closely related to the Unit for Immunology and Flow Cytometry

̶ Contract research
̶ testing substances using organoids



Immunology and Flow Cytometry Unit

̶ Research
̶ support unit
̶ realizes the most advanced analysis and isolation (sorting) of cells by flow cytometry and 

microfluidic techniques, including specialized preparation of cells for their subsequent 
examination (in vivo application, "single cell" proteomics and genomics, ...)

̶ closely linked to the Unit for Tissue Culture and Genetic Modification, the Unit for 
Experimental Surgery and the Unit for Organoids

̶ Contract research
̶ analysis of cell phenotypes and immune system changes, especially in coordination with 

other PC units



Biobank

̶ Research
̶ support unit
̶ enables the storage of patient tissue samples (in cooperation with FN) and samples that 

are the result of Res&Dev implemented in PC
̶ storage of these two types of samples is completely separate in fully robotic high-capacity 

N2 tanks

̶ Contract research
̶ provision of unique samples (or their analysis in other Units)

̶ Service
̶ long-term storage of samples, including keeping appropriate records



Thank you for your attention -
we look forward to your questions!
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GMP Pilot Plant for drug formulations

Jan Gajdziok, CF Day Life Sciences, 16 October 2024
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Intro & Motivation

GMP Pilot Plant

- part of R&D of innovative and generic drugs - processing of API into suitable application form

- small-batch manufacturing site operated under Good Manufacturing Practice (GMP), serving to

develop drug formulations and produce small-scale (clinical) batches of drugs (1-10 kg)

- help researchers and companies with limited possibilities in manufacturing small batches of drugs

under GMP conditions
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Intention

̶ to build GMP facility to develop and manufacture drug forms and evaluate their quality

̶ GMP Pilot Plant - part of BioPharmaHub

̶ the manufacturing site occupies ~ 350 m2 + 130 m2 (QC)

̶ part for solid, semi-solid, and liquid drug forms (class D)

̶ class C area with isolator (A) for sterile preparation of liquid and lyophilized drug forms

̶ dedicated Quality Control (QC) laboratories with the possibility of pharmacopoeial and in-house

testing of prepared drugs and stability testing
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Location
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Disposition

LOCATION NAME AREA (m2) Room height (m) CLEANLINESS CLASS
3S100 STAFF DISMISSAL 9,4 2,5 K
3S101 STAFF DISMISSAL 11,1 2,5 D
3S102 STAFF DISMISSAL 6,1 2,5 C
3S103 MATERIAL THROUGHPUT 5,5 2,5 D
3S104 CORRIDOR 12,0 2,5 D
3S105 MATERIAL THROUGHPUT 4,9 2,5 C
3S106 MYTH 19,6 2,5 D
3S107 STOCK 15,3 2,4 D
3S108 KLSLF PRODUCTION ROOM 48,1 3,0 C
3S109 KLSLF WAREHOUSE 14,9 3,0 C
3S110 AIRLOCK 9,6 2,5 D
3S111 PRODUCTION ROOM PPKLF 1 19,7 4,0 D
3S112 PRODUCTION ROOM PPKLF 1 14,6 4,0 D
3S113 PRODUCTION ROOM PPKLF 1 47,7 5,0 D
3S114 PPKLF WAREHOUSE 32,7 2,4 D
3S115 TECHNICAL ROOM 11,1 2,4 --
3S116 TECHNICAL CORRIDOR 33,8 2,4 --
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Solid, Semi-Solid, and Liquid Forms 
Operations

• Dry & wet milling/milling

• Granulation, compaction

• Spraying

• Drying

• Extrusion/spheronization

• Encapsulation

• Tableting

• Coating of solid drug forms

• Packaging

• IPC

Equipment

• Ball mill

• High-shear mixer

• Roller compactor

• Fluid bed equipment - granulation, drying, and coating (Wurster)

• Rotary/excentric tablet press

• Tablet/capsule coating device

• Automatic capsule filler

• Extruder and spheronizer

• Tablet evaluation device (height, width, strength)

• Tabletop container filler/tablet counter
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Liquid and Lyophilized Sterile Forms 
Operations

• Wet mixing

• Lyophilization

• Filling

• Hot air sterilization

• Steam sterilization

Equipment

• Hazard box

• Hot air pass-through sterilizer

• Isolator

• Lyophilization device

• Steam sterilizer

• Filling device

• Tabletop bottle capper by crimping

• Sterile packaging welder
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QC Lab
Operations

• Pharmacopoeial methods (F-CH)

• “In-house” methods (F-CH)

Equipment

• BET

• Dissolution device - flow-through cell (USP IV), paddles/baskets (USP I/II)

• HPLC with UV/VIS (DAD) and MS with nitrogen supply

• IR spectrometer

• Laser diffraction (wet and dry measurement)

• X-ray powder diffraction

• Stability boxes for 25 °C/60 %RH; 30 °C/65 %RH; 40 °C/75 %RH

• Thermal analysis (differential scanning calorimetry, thermogravimetry)

• UV/VIS spectrophotometer

• Device for measuring bulk and tapped volume, tablet abrasion, disintegration,
flowability
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GMP Pilot Plant mission

̶ connection of R&D with the industrial sphere

̶ modern GMP facility will have a significant scientific-research contribution

̶ transferring excellent research results into practice

̶ the facility will supplement large-capacity manufacturers



GMP - schedule

IDEA, DISCUSSIONS

2021

1st PLANS, URS, SUKL

2022

PROJECT

2023

CONSTRUCTION START, 
EQUIPMENT TENDER

2024

PAPERS – QA, SOP, 
VMP

2025

INSTALATION, SOP, 
VALIDATION

2026

GMP, 1st BATCH

2027
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Cooperations - non GMP
Services and cooperation in R&D of application/dosage forms in non-GMP mode:

• research, development, and evaluation of modern solid, semi-solid, and liquid dosage forms
• areas of pharmacy, cosmetics, medical devices, veterinary medicine, food industry
• consulting activities, formulation proposals, solving formulation problems
• evaluation of dosage forms, stability studies, analytics
• cooperation in projects as the university partner
• Ph.D. study or internship on a specific project

Current partners and projects
• Addicoo – modern veterinary application forms
• Oritest – toxic substance detection tubes
• Oncomed – parenteral lyophilized drugs
• Promed – formulation of innovative solid preparation
• Hartmann – medical devices

Formulation of tablets, capsules, fluid processes



Detection systems to monitor nerve agents
• preparation and evaluation of porous carriers (pellets, microparticles, scaffolds…)

• collaboration with the company Oritest Ltd., Prague, CZE
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before and after reaction with
phosgene (UV 366 nm)



Parenteral lyophilized preparations

• collaboration with the company Oncomed Manufacturing a.s. Brno, CZE and
Department of Chemistry, Faculty of Science, Masaryk University, Brno, CZE
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Veterinary preparations
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Biorelevant dissolution
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3D printing of drugs

Microparticle systems Analysis and evaluation and stability testing of dosage forms

Colonic delivery
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Contact

Jan Gajdziok, Assoc. prof., Ph.D.
gajdziokj@pharm.muni.cz
+420739677101

https://www.pharm.muni.cz/en/science-and-research/research-activities

mailto:gajdziokj@pharm.muni.cz
https://www.pharm.muni.cz/en/science-and-research/research-activities




CEITEC MUNI Core Facility
CEPLANT
Prof. Mirko Černák, CF Day Life Sciences, 16 October 2024



Content
• R&D center CEPLANT and its history
• Research groups and their activities

• Plasma nanotechnologies and bioapplications
• Deposition of thin films and nanostructures
• Plasma diagnostics and modelling
• Optics for thin films and solid surfaces

• Surface analyses at CEPLANT
• New instrumentation
• Open Access



experimental 
facilities 

available in the 
open access mode

WWW.CEPLANT.CZ

https://www.ceplant.czhttps/www.instagram.com/uftp_sci_muni/


R&D CENTRE FOR PLASMA AND 

NANOTECHNOLOGY SURFACE MODIFICATIONS

• offers  equipment and serv ices  for  analyses  and sc ient i f ic  research for  industry and 

other  companies  and research inst i tut ions

• establ ished in  2010

• large research infrastructure – an unique fac i l i ty  with  a  h igh level  of  knowledge and 

technological  sophist icat ion in  low-temperature p lasma that  operates  on an open 

access  basis

• s ince 2019,  a  part  of  the KET (Key Enabl ing Technologies)  network



• physics  of  p lasma and electr ica l  d ischarges ​
• diagnost ics  of  p lasma,  d ischarges and processes ​
• model l ing and s imulat ion of  processes and phenomena ​
• pract ica l  appl icat ions ​

• low-temperature p lasma,  ionized gases,  p lasma chemistry ​
• nanostructures,  nanomater ia ls ,  th in  f i lms ​
• plasma surface treatment ​

WHAT DO WE DO



WHERE CAN YOU FIND US?

CEPLANT R&D center i s  located at  i t s  parental  
inst i tut ion the Department of  P lasma Physics  and 
Technology at  the Faculty  of  Sc ience,  Masaryk 
Universi ty.

E-mail: info@ceplant.cz
Address:  Kotlářská 267/2, 602 00 Brno, Czechia

CONTACT US



PLASMA 

NANOTECHNOLOGIES 

AND BIOAPPLICATIONS

Research

• development of  atmospheric  
plasma sources ​

• surface t reatment of  
temperature-sensi t ive  
mater ia ls ​

• environmental ly f r iendly ​
plasma technologies

Applications

Cooperation with 
industry

• improvement of  sur face 
propert ies  of  var ious 
mater ia ls  (e .g .  g lass ,  polymer ,  
text i le ,  metals ,  papers ,  etc . ) ​

• surface c leaning,  act ivat ion,  
funct ional izat ion and 
decontaminat ion

• ultrathin  composi tes  f i lms  
(ALD) ​

• plasma reduced graphene 
ox ides

• f lex ib le and pr inted 
electronics  ​

• UV d ig i tal  pr int ing ​
• glass  surface t reatment ​
• paper surface t reatment ​
• plasma ass isted  ca lc inat ion of  

nanofibers ​
• ro l l - to-ro l l  p lasma treatment 

of  f lex ib le  mater ia ls ​
• plasma treatment of  hol low 

objects  and tubes ​
• development and innovation 

of  new p lasma sources ​
• bioappl icat ions



PLASMA 

NANOTECHNOLOGIES 

AND BIOAPPLICATIONS



DEPOSITION OF 

THIN FILMS AND 

NANOSTRUCTURES

Research

• development of  new deposit ion 
processes ​  

• new mater ia ls ​
• PVD (DC,  RF) ,  HiP IMS,  

microwave d ischarges ​
• th in f i lms,  nanopart ic les ,  

nanostructures

Thin films

Applications

• cooperat ion with  pr ivate  
companies  on PVD coat ings ​

• opportunity  to  work on thes is  
in  company ​

• mechanica l  protect ive 
coat ings  – engineering ​

• f lex ib le e lectronics ​
• microelectronics ​
• optoelectronics ​
• aerospace and automot ive ​
• hydrogen storage ​
• energy storage ​

• diagnost ics  of  PVD,  HiP IMS 
preparat ion of  f i lms ​

• diagnost ics  of  f i lm growth ​
• model l ing  and s imulat ion ​
• analyses  of  surface,  

composit ion  and structure ​
• study of  mechanica l  propert ies ​



DEPOSITION OF 

THIN FILMS AND 

NANOSTRUCTURES



PLASMA 

DIAGNOSTICS AND 

MODELLING

Research

• basic  phys ica l  and chemical  
processes  in  d ischarges  and 
p lasma in  gases  and l iqu ids

• theory and exper imental

Modelling

Topics

• accelerat ion of  h ighly  
energet ic  e lectrons  in  gases

• plasma s imulat ion in  
magnet ic  f ie lds

• col l i s ion-radiat ive models  in  
gases

• f lu id ,  hybr id  and part ic le  
models  for  propagat ion of  
ionizaed waves  (s treamers)

• advanced exper imental  
methods  (spectroscopy         
and electr ical  measurement)  

• laser  d iagnost ics
• determinat ion of  p lasma 

bas ic  parameters 
• extremely smal l  spac ia l and 

t ime scales
• models  to  prove 

exper imental  behavior
• deep understanding of  

phys ical  processes in  p lasma

• cooperat ion with  industry 
and other  research 
inst i tut ions



PLASMA 

DIAGNOSTICS AND 

MODELLING



OPTICS FOR THIN 

FILMS AND SOLID 

SURFACES

Research

• opt ica l  propert ies  of  var ious  
systems

• characterizat ion of  opt ica l  
propert ies  of  f i lms

• formulat ion of  new d ispers ion 
and structural  models

• study of  random surface 
roughness

Equipment

Cooperation

• analyses  of  f i lms prepared by 
p lasma-chemical  methods,  
magnetron sputtering ,  or  
other  vacuum coat ing 
methods

• cooperat ion in  research of  
defects :  random roughness  on 
boundaries ,  inhomogeneity  of  
f i lms,  th ickness  
nonuniformity,  t rans i t ional  
interlayers ,  or  others

• spectrophotometers
• el l ipsometers

• wide spectra l  range f rom far  
inf rared to  vaccum ulravio let



OPTICS FOR THIN 

FILMS AND SOLID 

SURFACES



X-ray Photoelectron 
spectroscopy

Raman
microspectrometer

X-ray 
difractometer

FT-IR 
ellipsometer

Matrix-Assisted Laser 
Desorption/Ionization

Secondary Ion 
Mass Spectrometry

Surface analyses at CEPLANT



Atomic Force 
Microscope

Nanoindenter 
Hysitron

Scanning electron
microscope

with EDX and WD
spectroscopy

Surface analyses at CEPLANT



New instrumentation
̶ OP JAK Infrastructure investments 2023-2026
̶ 59 905 kCZK
̶ 5 new instruments: 

̶ XPS
̶ SEM
̶ magnetron deposition device with HiPIMS technology
̶ streak camera with monochromator
̶ picosecond photomultiplier



Open Access
̶ https://ceplant.cz/research

https://ceplant.cz/research


Thank you for your attention!
Questions?
info@ceplant.cz
https://ceplant.cz/





CEITEC MUNI Core Facility
Multimodal And Functional
Imaging Laboratory - MAFIL
Michal Mikl, CF Day Life Sciences, 16 October 2024



MAFIL overview



Overview and equipment
• Focused on human medical imaging (mainly neuroscience)
• Magnetic Resonance Imaging and Spectroscopy 

• Two 3T MR scanners
• Specific equipment for fMRI studies
• Hyperscanning with simultaneous use both scanners

• Electrophysiological techniques
• Both standalone labs and simultaneous 

measurements in MRI, EEG
• Including techniques for brain stimulation

http://mafil.ceitec.cz https://www.facebook.com/CFMAFIL

http://mafil.ceitec.cz/
https://www.facebook.com/CFMAFIL/


Services
• Support in preparation of neuroimaging

studies
• Structural imaging
• Perfusion MRI 
• Diffusion MRI (DTI, DKI, …)
• Morphometric studies (VBM and similar

techniques)
• fMRI (functional Magnetic Resonance 

Imaging)
• Real-time fMRI neurofeedback

• Hyperscanning (dual fMRI with two 
participants in two scanners measured 
simultaneously)

• Simultaneous EEG-fMRI
• MR spectroscopy
• Electrophysiological rec. in RF shielded 

lab
• Data processing
• Training



User access and project lifetime
Consultation

with CF experts
Formalities (project

details, ethics, …)
Technical preparation

Project is ready for 
routine measurement

Ordering participants for 
measurementMeasured data



User characteristics
• Most frequent users’ scientific domains (Neuroscience – 90%, Biomedical 

and electrical engineering – 5%, Oncology – 3%, Other disciplinces 2%)

• Users’ geographic provenience: 97% from CZ (Brno, Olomouc, Hradec 
Kralove, Ostrava, Prague), then Slovakia, Poland, United Kingdom, 
Neetherland, Canada, Brazil, …



Acknowledgement text –
Czech-BioImaging
• Preferred version: „We acknowledge the core facility MAFIL

supported by the Czech-BioImaging large RI project (LM2023050 
funded by MEYS CR) for their support with obtaining scientific data 
presented in this paper.“

• Short version: „We acknowledge the core facility MAFIL supported 
by MEYS CR (LM2023050 Czech-BioImaging).“



MAFIL news



MAFIL in 2024
• Database of measurements (MAFILDB) has been made available to 

users



MAFIL in 2024
• New eye-tracking camera
• Studies with electrical stimulation of brain in 

MR scanner
• FAIRification and data management activities 

(involvement in EOSC-CZ, Euro-BioImaging 
working groups, internal workshop for users, 
…)

• Annual renewal of registration for booking 
system started in 2024

• Spring workshop on quantitative MRI methods

• Educational course Neuroimaging (November 
11-13)



MAFIL in 2025
• Upgrade of one Prisma MR scanner to Cima.X

• New biomatrix technology (built-in sensors, improved 
coil sensitivity, optimized excitation, ..)

• New gradient system and new software
• Improved acquisition speed, data quality, pushing-up 

limits in DWI and other methods



Anniversary
• 25 years of functional MRI in Brno

(2000 - 2025)
• 10 years of MRI at CEITEC, MAFIL

(2015 - 2025)



MAFIL practical hints for 
users



• Please inform properly subjects/volunteers
 Name of researcher and project name
 Use MAFIL entrance, not the CEITEC main one 
 Provide MAFIL operators’ phone number 770 158 552

• Include subject name and contact info. in private description of the reservation
• Consider time for preparation (10-20 min. ), when inviting volunteers
• Regular working hours 8:00 to 17:00, reservation beyond, on demand
• Useful email aliases: projects.mafil@ceitec.muni.cz, datarequest.mafil@ceitec.muni.cz, 

mri.mafil@ceitec.muni.cz, elfyz.mafil@ceitec.muni.cz
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• When ordering, make sure to reserve all the instruments and 
laboratories that are needed for the given measurements

• For instance, MRI + ExG + Eye-tracking, or EEG + EEG lab + Eye-tracking

• Late cancellations create problems for CF and other users. Please 
inform us immediately if any problem arise. A penalty may be applied 
in case of a large number of late cancellations.



Thank you for your attention!
Questions?
core.facility@ceitec.muni.cz
ceitec.eu/core-facilities/

mailto:core.facility@ceitec.muni.cz




CEITEC MUNI Core Facility
CF Genomics
Boris Tichý, CF Day Life Sciences, 16 October 2024



• Full service
− NGS library prep + sequencing
− SIngle-cells

• Assisted usage
− Access to instrumentation and equipment
− Help with experiments, training

• Self service
− Access to instrumentation (training required)
− qPCR, NGS QC

• Fees
− Consumables – 100%
− Instrument time – 15-100%

CF Genomics – Access modes, fees



CF Genomics – Data policy
 Primary NGS data are stored for at least 6 months
 Data from other instruments could be deleted without notice – users are 

responsible for data backup
 CF Data Policy details available on CF web page

https://www.ceitec.eu/genomics-core-facility/cf88/tab?tabId=158


CF Genomics – NGS instrumentation
• Illumina NextSeq 500 & MiSeq

− Will be discontinued soon !

• ONT PromethION & MinION
− Long-read sequencing

• MGI DNBSEQ G400
− Benchtop short-read sequencer

• (Illumina NovaSeq X plus)
− Prague NCMG node

• Illumina NovaSeq 6000
− Hosted for Excelles project

• Element Bio AVITI
− Hosted for Excelles project



• 10X Xenium In-situ Platform
− Spatial transcriptomics profiling
− Up to 5000 genes at subcellular resolution
− FFPE or fresh-frozen samples 

• Single-cell libraries
− 10X Chromium
− Singleron 
− ScaleBio

 Low cost per cell
 100 – 500.000 cells/run, 1 - 96 samples/run, fixation up to 12 months

• Nanopore sequencing
− DNA library prep + sequencing

 WGS, targeted, methylation
− RNA (cDNA) library prep + sequencing

CF Genomics – New instrumentation, services



CF Genomics – Results



Acknowledgement text – NCMG
• „We acknowledge the CF Genomics and CF Bioinformatics 

supported by the NCMG research infrastructure (LM2023067 funded 
by MEYS CR) for their support with obtaining scientific data 
presented in this paper.“

• „We acknowledge the CF Genomics supported by the NCMG 
research infrastructure (LM2023067 funded by MEYS CR) for their 
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CF Genomics – Contacts

 cfg.ceitec.cz
 cfg@ceitec.muni.cz



Thank you for your attention!
Questions?
core.facility@ceitec.muni.cz
ceitec.eu/core-facilities/
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