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� MULTIDISCIPLINARY FACITILITY
� 600 square meters of experimental labs already 

constructed
� Labs in the CARS

– Laboratory for Advanced Cardiovascular and CNS – Laboratory for Advanced Cardiovascular and CNS 
Interventions

– Laboratory for Advanced Experimental Imaging 
– Experimental Echo Lab
– 2 Experimental Hi-Tech 

Operating Theatres
(Cardio, Neuro)
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Pluripotent stem cells
Cancer cells

Signalling pathways DNA repair mechanisms
Definition of targets

Rational design of compounds
Organic synthesis and protein engineering

In vitro and cell-based testing

BIOMOLECULAR AND CELLULAR ENGINEERING

Genomic stabilityDifferentiation

Unwanted genomic changes
Cell survival
Cell death pathway

Self renewal of stem cells
Lineage differentiation
Reprogramming of differentiated cells

Understanding of biological phenomena
New tools for research

Development of small bioactive molecules as potential drugs
Development of cell replacement therapies



•Synthetic biology (Damborský)

•DNA repair and genomic instability (Krej� í)

•Medicinal chemistry (Paruch)

•Biology of pluripotent cells (Dvo�ák, Hampl)

•Rational design of biomolecules
•In silico screening
•Organic synthesis
•Protein engineering
•Inhibition studies
•Enzyme kinetics
•Thermodynamic studies
•Molecular interactions
•Human embryonic stem cell technology

2

3

4

GROUPS AND EXPERTIES

•Biology of pluripotent cells (Dvo�ák, Hampl)

•Biology of cancer cells (Uldrijan)

•Cell signalling (Kubala, Sou� ek)

•Cell differentiation (Beneš)

•Human embryonic stem cell technology
•iPS cell technology

•Molecular imaging
•In vitro cellular imaging
•Animal models & in vivo imaging
•Analysis of signal transduction
•Gene targeting and reporter assays
•Cell phenotyping
•Functional testing

1

4

5

1 - newly introduced approaches
2-5 - existing expertise



� WP1 Development of a robust, reproducible, and efficient platform for 
culture and differentiation of pluripotent cells with the use of synthetic 
compounds

� WP2 Engineering versatile tagging technology for in vitro and in vivo
experiments with biomolecules and cells

SHORT-TERM PERSPECTIVES (2011-2015)

experiments with biomolecules and cells

� WP3 Identification of small molecules affecting genomic stability via newly 
defined biological targets

� WP4 Engineering bioactive surfaces – „Molecular lawns“ 

� WP5 Design of small molecules affecting intracellular signaling via newly 
defined targets
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Newly recruited PIs
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