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Core Facilities Involvement in Large Research

Infrastructures

https://www.elixir-czech.cz/
https://www.ciisb.org/
https://www.czech-bioimaging.cz/
https://ncmg.cz/en


Instruct-ERIC is the single point of access to technology and expertise for structural biology 

research.

What is Instruct-ERIC? Centres

The Instruct consortium comprises 11 Instruct Centres that offer 
access to 29 facilities across Europe.

Instruct Centre BE Nanobodies4Instruct, Robotein

Instruct Centre CZ BIOCEV, CEITEC

Instruct Centre DE GUF, BESSY at HZB, BNMRZ, FZJ, DESY, CSSB,

European XFEL

Instruct Centre EMBL EMBL Grenoble, EMBL Hamburg, EMBL Heidelberg

Instruct Centre ES Instruct Image Processing Centre I2PC, CSIC-CNB,

Fundacíon Biofisika, CIC-Biogune, University of

Barcelona, ALBA, CSIC at ALBA

Instruct Centre FI University of Eastern Finland, University of Helsinki,

University of Oulu

Instruct Centre FR IGBMC, IBS-ISBG

Instruct Centre IL Centre for Bioinformatics Tel Aviv, ISPC (WIS) Israel

Instruct Centre IT CERM

Instruct Centre NL Bijvoet Centre, NeCEN, NKI

Instruct Centre UK Astbury, Diamond, Harwell Campus, University of Oxford



Instruct Offers a Full Range of Structural Biology Techniques

Crystallisation Nanobody Discovery Protein Production

Molecular BiophysicsMass SpectrometryImaging

X-Ray Techniques Magnetic Resonance Electron Microscopy

Sample preparation

Biomolecular analysis

3D analysis

95
More than

Instruct 
services



Our laboratory



 

                 

     

      

 

   

    

    

    

    

    

    

    

  
  

  
 

Structure and biomechanics of 

biomolecules 

(AFM imaging and nano-

indentation]

Structure of biomolecules

Under native condit ions

FluidFM
AFM based microfluidics

Raman microscopy
Chemical mapping of 

surface

Atomic Force Microscopy of biosamples
Combined wi th  fluorescence microscopy

Atomic Force Microscopy of 
biosamples

High-resolution imaging

Multielectrode Array (MEA)
Cellu lar electrophysiology

NanoIndenter
Indentation of soft samples

Biomechanics 
of contractile cells

Toxi cology and cell  
development

Stiffness mapping of cel ls 

and tissues

Nanoindentation under semi-

physiology

Fluorescence and Raman 

microscopy

St ructural  and chemical 

characterization

Core Facility Nanobiotechnology
Imaging, mechanical mapping, Raman microscopy 

1. Cells – mechanical properties

2. Cells - imaging

3. Biomolecules - imaging

4. Nano-objects imaging

5. Raman-AFM combined microscopy

6. Raman microscopy

7. Electrochemical measurements

8. Nanodeposition system

9. SPR biosensor

10. Scanning of upconversion luminescence

11. Multielectrode array recording of cellular
potential

FULL SERVICE / MEASUREMENT only / DATA PROCESSING only
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IMAGING
Proteins, DNA, Nanoobjects

AFFINITY 
INTERACTION

NANOINDENTATION

Stiffness mapping

Single-molecule force spectroscope (SMFS)

http://biomechanicalregulation-lab.org/smfs



Applications



CL I N I CA L R E L EV AN CE

Why this matters to a pediatric clinician

CEITEC MU  •  CF Nanobiotechnology  •  Instruct-CZ / Instruct-ERIC

A biopsy can be tiny. The biological question is not.

PATIENT / MODEL  →  MEASURE  →  INTEGRATE  →  INTERPRET  →  TEST AN INTERVENTION

One clinical question, multiple complementary readouts

1

Clinical 
question

What differs—and 
does it matter?

2

Structure

Collagen, cells, 
ultrastructure

3

Mechanics

Stiffness, force, 
viscoelasticity

4

Function

Electrical, calcium, 
contractility

5

Decision

Mechanism, 
biomarker, therapy 
test



TI S S U E  ME C HA NI C S

Case 1 — Relapsed congenital clubfoot

CEITEC MU  •  CF Nanobiotechnology  •  Instruct-CZ / Instruct-ERIC

Medial vs lateral tissue

+34% Young’s modulus
stiffer medial tissue

+22% SHG collagen signal
collagen-rich matrix

15% adipose area
plus stronger collagen crimp

Clinical interpretation Altered extracellular-matrix tension 
may help sustain relapse—and 
provides a measurable mechanistic 
endpoint.



Fiber orientation by polarized microscopy

Stiffness mapping by AFM



BI OP S Y  P HE N O TY PI NG

Case 2 — Fibrosis becomes measurable heterogeneity

CEITEC MU  •  CF Nanobiotechnology  •  Instruct-CZ / Instruct-ERIC

Collagen-rich septa stiffen stepwise across fibrosis 
stages

2 kPa

Stage 1

4 kPa

Stage 2

6 kPa

Stage 3

8 kPa

Stage 4

Local stiffness ≠ one 
average value

What clinicians gain

• Spatially resolved disease burden
• A bridge between histology and mechanics
• Candidate endpoints for progression or response
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Polarized microscopy – collagen
fiber localization

Project principle

Time lapsed mechanical properties



PA TI E N T- DE R I V E D M OD E LS

Case 3 — Cardiac organoids connect genotype to function

CEITEC MU  •  CF Nanobiotechnology  •  Instruct-CZ / Instruct-ERIC

1

Patient-derived hPSC

Disease-relevant genetic 
background

2

Cardiac organoid

3D multicellular model

3

Correlative readouts

Calcium • rhythm • force

4

Drug challenge

β-adrenergic response

Resolved phenotype: impaired Ca²⁺ handling • reduced contractile force • bradyarrhythmias • 
blunted β-adrenergic response



Complex characterization of cardiomyocytes

 

 

 

Fluorescence 
– Calcium 

sparklingsAFM
Force and BR 

changes

AFM-MEA
Mechano-electrical feedback



Pesl M, Pribyl J, et al. 2016 Biosensors and Bioelectronics 85 751–7
Pesl M, Pribyl J, et al. 2016 J Mol Recognit n/a-n/a

Pesl M, Acimovic I, Pribyl J, et al. 2014 Heart Vessels 29 834–46

Setup scheme

Cardiac cells biomechanics

Other applications of AFM-based biomechanics



Arrhythmia screening on double-organoid system

Principle – double organoid synchronization measured by AFM

DAP

I

DAP

I

DAP

I

DAPI/ cTnT

cTnT

DAPI/DDR2

DAPI/VIM

cT

nT

DDR

2

VI

M



Immediate action of caffeine on de-synchronization

Stochastic (random) fluctuations in unsynchronized clusters



PR AC TI C AL  S T U DY  PLA NN I N G

Design: sample availability, not the instrumentation, is the limit

CEITEC MU  •  CF Nanobiotechnology  •  Instruct-CZ / Instruct-ERIC

Start with the decision the study must support.

Question Diagnosis, mechanism, stratification or treatment response?

Material Biopsy, section, cells, organoid, biofluid or purified target?

Constraints Amount, viability, fixation, biosafety, timeline, metadata?

Primary endpoint One pre-specified readout that answers the question.

Correlative layer Add only modalities that reduce uncertainty.



CE I TE C C OR E  F AC I L I TI E S

Bring us the question; we assemble the workflow

CEITEC MU  •  CF Nanobiotechnology  •  Instruct-CZ / Instruct-ERIC

Molecular cause Genomics • proteomics • NMR • interactions

Cell / tissue phenotype Imaging • BioAFM • Raman • multimodal imaging

Ultrastructure Cryo-EM / tomography • X-ray methods

Functional consequence MEA • calcium • contractility • biomechanics

Integrated evidence Bioinformatics • biological data management

Full service  •  Measurement only  •  Data processing only  •  Collaborative method development



R E S E AR CH  I NF RA S TR U C TU R E

Instruct-ERIC turns local expertise into European access

CEITEC MU  •  CF Nanobiotechnology  •  Instruct-CZ / Instruct-ERIC

1  Submit one scientific proposal

Select one or several complementary services.

2  Expert review and workflow matching

Facilities and specialists help refine feasibility.

3  Access, training and pilot support
Eligible projects may receive instrument, consumable and travel 
contributions.

Open to researchers worldwide • funded access depends on member-
country eligibility



OP VVV CZ.02.1.01/0.0/0.0/18_046/0015974
(LM2023042)

Thank you for your attention!
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