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We have undergone our first full year of operations since CEITEC was established by the European Commis-
sion on 6™ June 2011. CEITEC is a consortium whose partners include the most prominent universities and
research institutes in Brno, Czech Republic. Although we are a new organization, our scientific activities
are well underway. We currently have over 50 Research Group Leaders, with greater than 250 researchers
working at CEITEC, and we have published more than 200 papers to date.

In September of 2012, the foundation stones of our two new campus complexes were put in place. This
officially started the construction of our new buildings which will house the majority of our research
activity and will include 25.000 m? of new work space. The buildings are scheduled to be opened in 2014,
for researchers in both the life science and material science fields to start using the new facilities.

As with any new enterprise, our research organization is undergoing a great deal of changes. We
have the advantage of having many of the very best researchers from the Brno area incorporat-
ed within our institute. Part of a new beginning for CEITEC is to include new research directions
in order to stay current as new scientific developments evolve. CEITEC has undergone a great deal of ex-
pansion in its international personnel, and to this effect, we are happy to welcome our new Group Leaders,
Hedi Hegyi, Peter Lukavsky, and Vanessa Tognetti.

Thanks go to the members of our Coordination Board for all of their hard work and dedication in steer-
ing the project in the right direction: PhDr. Mikuld$ Bek, Rector, Masaryk University; Prof. Karel Rais, Rec-
tor, Brno University of Technology; Prof. Jaroslav Hlusek, Rector, Mendel University in Brno; Prof. Vladimir
Vecerek, Rector, University of Veterinary and Pharmaceutical Sciences Brno; Prof. Ludvik Kunz, Director,
Institute of Physics of Materials; and Prof. Bretislav Koudela, director, Veterinary Research Institute; and our
external members Gustaaf Borghs, Jaroslav Dolezal, Jifi Hudecek, Vladimir Kral, and Stefan Maier.

| would also like to thank all of the members of our
International Scientific Advisory Board, Professors
Andrés Aguilera, Dirk Inzé, Christoph Michel, Yoshio
Nishi, Hartmut Oschkinat, with special thanks to our
Chairman, Wolfgang Knoll.

Lastly, | would like to thank all of the faculty, post-doc-
toral fellows, students, and staff of CEITEC, both within
the Central Management Structure and our six part-
ners, for striving to make CEITEC a great place for scien-
tific discovery. It is a great pleasure to work with an or-
ganization that can generate compelling ideas and has
the energy to push the boundaries of science.

Markus Dettenhofer
Executive Director
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2.1 Ataglance

Central European Institute of Technology

CEITEC is a scientific centre in the fields of life sciences, advanced materials and technologies whose
aim is to establish itself as a recognized centre for basic as well as applied research. CEITEC offers
a state-of-the-art infrastructure and great conditions to employ excellent researches. We are a consortium
whose partners include the most important universities and research institutes in Brno, Czech Republic:
Masaryk University, Brno University of Technology, Mendel University in Brno, Institute of Physics of Ma-
terials of the Academy of Sciences of the Czech Republic, University of Veterinary and Pharmaceutical Sci-

ences Brno and the Veterinary Research Institute. We work closely with the Region of South-Moravia and

the City of Brno to help increase the innovative capacity of the region.

Vision

CEITEC will lead a path to global scientific recognition through science based on synergy and collabora-

tion, in order to achieve a regional knowledge-based economy.

Mission

CEITEC has been created to catalyse the existing basic and applied research in South Moravia to reach
new levels. Its purpose is not only to provide its researchers with the best equipment and new laboratory
facilities, but to engage in scientific discovery at a globally competitive level. To achieve this, CEITEC is
aiming to retain and recruit scientifically talented people which can address important research questions.
Development of PhD students and post-doctoral fellows for a future career in science or technologically
demanding fields are important for the development of the region. By conducting research that bridges
across technological disciplines, CEITEC will see its greatest advances that enhance the innovative environ-

ment of the region.
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2.2 CEITECin numbers
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A foundation stone laying ceremony took place on 26™ September to officially launch the con-
struction of CEITEC. The development takes place simultaneously on two sites in Brno: on the Uni-
versity Campus of Masaryk University (MU) in Bohunice, and on the Brno University of Technology
(BUT) campus at Pod Palackého vrchem. Researchers will have moved into the new laboratories
by the end of 2014.
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http://www.ceitec.eu/corner-stones-laid-in-ceitec-founding-ceremony/

EICEITEC

Two new CEITEC build-
ings at MU with almost
7,000 m? of floor space
for laboratories, training
facilities and office space
are under construction
at University Campus Bo-
hunice. The larger of the
structures  will feature
an unusual elliptical lay-
out and an inner roofed
atrium. It will provide
space for Research Pro-
grammes in Structural
Biology, Genomics and
Proteomics of  Plant
Systems, Molecular Medicine, and Brain and Mind Research. The scientists will perform activities such
as studying cancerous cells, developing methods for selecting healthy sperm and searching for causes
of addiction, to name a few. The extended underground first floor will also contain a greenhouse and growth
climate chambers known as phytotrons. The entire complex will contain seven core facilities with cutting-
edge equipment such as nuclear magnetic resonance spectrometers used for the study the 3D structures
of substances on an atomic level, and electron microscopes that enable the study of cell structures and
other phenomena on a macromolecular level with very high resolution.

Four halls with a total area of 14,000 m?
will be erected at the Pod Palackého
vrchem BUT campus. They will house
facilities for Research Programmes fo-
cusing on Advanced Materials and Ad-
vanced Nano- and Microtechnologies
including three Core Facilities. Scien-
tists will work on research projects such
as the development of tooth or bone
replacements made of polymers, na-
nochips, antibacterial surfaces and re-
search robots. The construction project
at CEITEC BUT is unique for the enormity
of its “clean spaces”, which will encom-
pass 1,050 m”. The strictest of standards in cleanliness will be met in more than 200 m”. People entering
such areas are required to wear special gear including protective suits, facemasks, goggles, face guards and
footwear. The technological equipment housed therein will allow for the production and testing of samples
not visible with a normal microscope - their dimensions are a thousand times smaller than the diameter
of a human hair.
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2.3 Strategic partnerships

Strategic partnerships are part of a wider CEITEC internationalisation strategy. Strategic partnerships are concluded
with leading international research institutions with the aim of teaming up with the best in class and improving science
conducted within CEITEC. These partnerships involve various forms of cooperation - international mobility (exchanges
of staff on all levels of seniority), joint research projects, organisation of conferences, workshops and summer schools, joint
publications, joint/double Ph.D. degrees, use of CEITEC research infrastructure, etc.

CEITEC signed the Memorandum of Understanding with EMBL

..:.. Masaryk University, on behalf of the CEITEC, signed the Memo-

%% %% randum of Understanding on Scientific Collaboration with the

.:.:.:.:. European Molecular Biology Laboratory (EMBL). CEITEC is the

2%%3%4%  only Czech institution having set up such an exclusive part-

:.:.:.:.: nership with EMBL. Its aim is to develop cooperation between

....... EMBL and the Czech Republic towards establishing the Czech

... Republic as an EMBL member, for which we are hopeful that

this will be achieved in 2013, as well as enhancing cooperation

between CEITEC and EMBL. This cooperation includes such activities as training, in particular, in joint workshops;

joint research projects, which may include scientific exchanges; participation in major conferences; cooperation

in the field of major research infrastructure projects such as ELIXIR and EuroBiolmaging; and the exchange of data
on research performance.

CEITEC and Imperial College London become strategic partners

Imperial College London joined the family of CEITEC strategic part-

lmperial COIlege ners over summer. A Memorandum of Understanding between

the two parties was signed in August and covers the area of nano-
London sciences and nanotgchnologies. The leading person on the CEITEC

side is Prof. Tomas Sikola, Coordinator of the Advanced Nanotech-

nologies and Microtechnologies Research Programme and on Impe-
rial side Prof. Stefan Maier, co-director of the Centre for Plasmonics and Metamaterials. The cooperation will result
in joint research projects, training and academic exchanges of PhD students, PostDocs as well as faculty members
and exchanges of expertise in the fabrication and characterisation of nanostructures.

Other Strategic Partners of

Austrian Institute of Technology

Elettra Synchrotron Light Laboratory
ENMat - European Network of Materials Research Centres
Université de la Mediterranée or Vienna University of Technology
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3.7 Research Discoveries & Awards
Scientists from CEITEC MU unveil the mystery of déja vu

Scientists from CEITEC MU and the Faculty of Medicine, Masaryk University have for the first time in history
proved that the déja vu phenomenon is linked to structures in the human brain and have unambiguously
confirmed the neurological origin of this phenomenon. Their research proved that the déja vu experience
is directly influenced by particular brain structures.

They found that these structures are significantly smaller in the brains of people experiencing déja vu
than in those who have had no personal experience with déja vu. There had been no concrete proof
to explain déja vu in healthy individuals until now. Scientists from CEITEC MU and their colleagues from
Brno and University of Exeter from the United Kingdom are the first in the world to prove such a connec-
tion. They have contributed significantly to unveiling the mystery of this phenomenon. Their research
results were published by the prestigious scientific journal, Cortex, in April 2012.



http://www.ceitec.eu/scientists-from-ceitec-masaryk-university-unveil-the-mystery-of-deja-vu/
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Significant progress in the research of leukemia was made by scientists from
CEITEC

Experts from CEITEC MU and Faculty of Medicine, Masaryk University (LF MU), have discovered one
of the significant factors that influences the origin and development of chronic lymphocytic leukemia.
Their latest piece of published work is devoted to the role of a gene specified by microRNA-650, whose
presence or increased activity is connected with a better prognosis and is also related to the development
of the disease.

-]

Al L e ’
So far the discovery hasn't had a direct impact on the development of the treatment of the most common
type of leukemia affecting the adult population in Europe, but it is an important step in finding out how
the disease behaves and develops, which is the precondition for discovering an effective treatment. Scien-
tists working at CEITEC and LF MU published the results of their research in the prestigious journal, Blood,
published by the American Society of Hematology.

EMBO Gold Medal 2012 recognises CEITEC researcher Jiri Friml

EMBO announced Jiti Friml of the Department of Plant Systems Biology, VIB and Ghent University, Bel-
gium and CEITEC MU, Brno, Czech Republic as the winner of the 2012 EMBO Gold Medal. Friml receives
the award for defining how the plant hormone auxin functions to regulate plant development. He was
also recognized for showing how the auxin-governed molecular processes optimise adaptation of plant
development and growth to ever-changing environmental conditions.

The 39-year-old scientist has published more than 130 original research publications and reviews in top
international journals and belongs to the most cited plant biologists worldwide. The results of Friml’s re-
search are of a major importance to agriculture as they provide a basis for targeted engineering that could
lead to the development of plants that produce higher yields or which are more resistant to drought.


http://www.ceitec.eu/scientists-from-mu-have-made-significant-progress-in-the-research-of-the-most-widespread-type-of-leukemia/
http://www.ceitec.eu/embo-gold-medal-2012-recognises-ceitec-researcher-jiri-friml/
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CEITEC scientist Boris Tichy receives the prestigious Discovery Award

The Discovery Award rewards young Czech scientists under 40 who conduct research in medicine and
pharmaceutics. On Wednesday 20™ June, the results were announced and awards given for innovation
for 2010 and 2011 at Charles University in Prague. Boris Tichy’s team from CEITEC’s Molecular Medicine
Research Programme was one of three winners. The projects were assessed by a committee of eleven
renowned experts who have been active a long time in the field of health services. Dr. Boris Tichy, Head
of the Core Facility Genomics together with his team received the prize of 100,000 CZK for the project
of improved molecular diagnostics and prognostic stratification of chronic lymphocytic leukemia and other
lymphoproliferation. The following collaborators from the Molecular Medicine Research Pogramme are
a part of the team: its Coordinator Prof. Sarka Pospisilova, Prof. Michael Doubek and Dr. Jitka Mal¢ikova.

A
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Lukas Trantirek from CEITEC wins 2012 EMBO Installation Grant

Lukas Trantirek has won an EMBO Installation Grant and become the only Czech scientist to receive this
grant in 2012. Once a year, EMBO, the European Molecular Biology Organization, awards grants to ten
young scientists from the Czech Republic, Estonia, Poland, Portugal and Turkey. The EMBO Installation
grant makes it possible for young scientists to become independent and set up their own research groups

in their countries of origin.

The scientists selected for the grant receive awards from their host countries in the amount of 50,000 EUR
per year for periods of three to five years. This facilitates the formation of their own scientific groups and
their establishment in their respective scientific communities. As a result, the ten grant winners will beco-
me members of the prestigious network of EMBO Young Investigators, which enables them to more effec-
tively integrate themselves and their new laboratories within the European scientific community. A total
of fifty-eight researchers have received EMBO Installation Grants since the programme’s inception in 2006.



http://www.ceitec.eu/scientist-lukas-trantirek-of-ceitec-mu-wins-prestigious-2012-embo-installation-grant/

ICEITEC

3.7 Research Groups

The multi-departmental nature of CEITEC and the extent to which the fields of life sciences and advanced
materials and technologies are integrated make it the first research centre of its kind in the Czech Repubilic.
The high-tech technologies at its disposal will facilitate synergistic study in the subjects of life and material

sciences on all currently available levels of complexity, starting with individual atoms, through molecules,
molecule groups and cells to whole organisms.

7. Molecular Veterinary Medicine I 1. Advanced Nanotechnologies
and Microtechnologies

6. Brain and Mind Research

2. Advanced Materials
& 4

| DY)
cETEC

5. Molecular Medicine A ey

4. Genomics and Proteomics of Plant Systems
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Advanced Nanotechnologies and
Microtechnologies

Josef Humlicek
Research Group Leader

Jaromir Hubalek

Research Group Leader

SR

Radim Chmelik

Research Group Leader

MAIN OBJECTIVES
Investigation of the functional properties of nanostructures

/ Specification and optimization of the functional properties of nanostructures for nano-
electronics, nanophotonics and (bio)sensing, their correlation with geometrical/structural
parameters of nanostructures and operational parameters.

/ Novel and unique properties of nanostructures not observable in conventional materials
and microstructures which open ways to qualitatively new applications.

/ Physical properties of bulk materials, mainly those involved in the nanostructures.

MAIN OBJECTIVES

/ Focus on several areas of research covering modern electrochemical methods, syn-
thesis of nanometrials such as quantum dots and magnetic nanoparticles, nano-
medicine and targeted therapy as well as miniaturized devices for sensing and electron-
ics including nonoelectrodes, nanopotentiostats, MEMS and Lab on a Chip.

/ Application of 3D printing in nanotechnology and nanomedicine is at the centre
of our interest.

/ Development of methods, techniques and technology for implementation of outputs
into advance nanodevices and nanoprobes for electronics, nanomedicine and drug
delivery is the main goal.

MAIN OBJECTIVES

Research and development of analytical and measurement methods

/ Focus on advanced light microscopy techniques and methodologies applied to the study
of nano- and microstructures characteristics and interactions with living cells including
assessments of possible cytotoxicity and cancer cell diagnostics.



http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/functional-properties-of-nanostructures-2/
http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/submicron-systems-and-nanodevices/
http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/experimental-biophotonics/

Advanced Nanotechnologies and
Microtechnologies

Tomas Sikola

Research Group Leader

Petr Klapetek

Research Group Leader

MAIN OBJECTIVES
Fabrication of nanostructures using bottom-up and top-down methods (nanolithography)

/ Development of methods for the fabrication of nanostructures: planar physical
and plasmochemical methods using EBL, UV lithography, FIB, SPM lithography,
and imprint technology. MBE, CVD, ALD, PECVD, hybrid methods for selective growths,
etc.

Investigation of the functional properties of nanostructures

/ Specification and optimization of the functional properties of nanostructures for na-
noelectronics, nanophotonics and (bio)sensing their correlation with geometrical/
structural parameters of nanostructures and operational parameters

Research and development of analytical and measurement methods

/ Development of techniques and methodologies for microscopy, analysis and metrology
of nanomaterials/nanostructures, and for diagnostics of their properties — new techniques
of nanometrology by SPM, optical methods, combination of more techniques (SEM, AFM,
etc.).

MAIN OBJECTIVES
Research and development of analytical and measurement methods

/ Development of the techniques and methodologies for microscopy, analysis and metro-
logy of nanomaterials/nanostructures, and for diagnostics of their properties — new
techniques in nanometrology with SPM, optical methods, and combinations of other
techniques (SEM, AFM, etc.).



http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/fabrication-and-characterisation-of-nanostructures/
http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/development-of-methods-for-analysis-and-measuring/

Advanced Nanotechnologies and
Microtechnologies

Jozef Kaiser
Research Group Leader

Lubomir Grmela

Research Group Leader

Ivan Kfupka

Research Group Leader

MAIN OBJECTIVES

Research and development of analytical and measurement methods

/ Development of techniques and methodologies for microscopy, analysis and metrolo-
gy of nanomaterials/nanostructures, and for diagnostics of their properties - new nano-
metrology techniques using SPM, optical methods, and combinations of other tech-
niques (SEM, AFM, etc.).

MAIN OBJECTIVES
Investigation of functional properties of nanostructures

/ Specification and optimization of the functional properties of nanostructures for nano-
electronics, nanophotonics and (bio)sensing, their correlation with structural and opera-
tional parameters of nanostructures.

/ Novel and unique properties of nanostructures, not observable in conventional materi-
als and microstructures, which open ways to qualitatively new applications.

MAIN OBJECTIVES
Research and development of analytical and measurement methods

/ Development of techniques and methodologies for microscopy, analysis and metrology
of tribological properties of surfaces and protective layers — new techniques of nanome-
trology with SPM, optical methods, combinations of other techniques (SEM, AFM, etc.).



http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/x-ray-micro-ct-and-nano-ct/
http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/optoelectronic-characterisation-of-nanostructures/
http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/micro-and-nanotribology/

Advanced Nanotechnologies and
Microtechnologies

Lenka Zajickova
Research Group Leader

Jiri Pinkas

Research Group Leader

MAIN OBJECTIVES

/ Development of low and atmospheric pressure plasma processes for the deposi-
tion of thin films, preparation of nanostructured materials, plasma (co)polymeriza-
tion and plasma etching.

/ Plasma modification of metal, glass and polymer surfaces for additional functionality.
/ Understanding the interaction of plasma with surfaces and the relation of plasma
parameters to the properties of resulting materials.

MAIN OBJECTIVES
Fabrication of nanostructures using “bottom-up” methods

/ Nonhydrolytic sol-gel syntheses of nanoporous metal oxides, phosphates, and silicates.
/ Synthesis and assembly of molecular building blocks into new materials.

Investigation of the functional properties of nanostructures

/ Characterization and optimization of the functional properties of nanostructures
for catalysis, nanoelectronics, nanophotonics and (bio)sensing; and their correla-
tion with compositional, morphological, and structural parameters.

Research and development of submicron devices and nanostructures

/ Development of methods and techniques into higher functional integrated systems,
optimized nanocatalysts, soldering formulation based on nanoalloy particles, nano-
and micro-analytical systems and sensors and advanced materials for them.

Research and development of analytical and measurement methods

/ Development of the techniques and methodologies for analysis of nanomaterials/
nanostructures and for diagnostics of their properties — new techniques of elemental
mapping, microanalysis, MS surface imaging, medical diagnostics, and biosensing.



http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/plasma-technologies/
http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/synthesis-and-analysis-of-nanostructures/

Advanced Nanotechnologies and
Microtechnologies

Research Group Leader

MAIN OBJECTIVES

Investigation of the functional properties of nanostructures

/ Specification and optimization of the functional properties of nanostructures for na-
noelectronics, nanophotonics and (bio)sensing, their correlation with geometrical/

structural parameters of nanostructures and operational parameters.Novel and unique
properties of nanostructures not observable in conventional materials and microstruc-
tures open ways to qualitatively new applications.

2. Advanced Materials

- Advanced Ceramic Materials

Research Group Leader

MAIN OBJECTIVES
Biomaterials

/ The development of novel composite biomaterials that can induce the growth of con-
nective tissue on the surface of implants and thus accelerate healing and improve the
strength and biological stability of the implant-tissue connection

Materials for energetics and ecology

/ The development of novel composite materials with functionally graded structures
for improving the efficiency and lifetimes of components and devices for energetics

Structural materials

/ The development of novel ceramics and ceramic composites with excellent mechanical
and thermal properties for structural applications



http://www.ceitec.eu/programs/advanced-nano-and-microtechnologies/transport-and-magnetic-properties/
http://www.ceitec.eu/programs/advanced-materials/advanced-ceramic-materials/
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2. Advanced Materials

Materials for Sensors and Technological Processes Control Systems

RESEARCH AREAS

/ Smart sensors and signal processing, sensor design using new materials
/ Advanced control technologies, control of technological processes

/ Mobile robotic systems

/ Embedded systems and communication technologies

MAIN OBJECTIVES

/ The development of novel composite materials with functionally graded structures
for improving the efficiency and lifetimes of components and devices for energetics,
communication and control technologies (conductive ceramic and polymer materials
for electrodes, novel actuators, sensor components, control and instrumentation sys-
tems for technological processes, catalyst for the decomposition of gaseous pollutants,
biopolymers and precursors from plants and plant residues).

Research Group Leader

Advanced Polymers and Composites

RESEARCH AREAS

/ Synthesis of specialty organic and organic-inorganic polymers and copolymers

/ Multi-scale structure-property relationships in polymers and polymer composites

/ Development of advanced functional materials based on nanostructured hierarchical
polymers

/ Syntheses of controlled life-span polymers, resorption of biomedical polymers, ser-
vice life-time period predictions for commodity plastics

/ Physics of heterogeneous polymer systems, deformation and fracture phenomena
in polymers reptation dynamics, nanocomposite viscoelasticity, self-assembly

/ Synthesis of biopolymeric materials for tissue engineering and drug delivery

Research Group Leader

MAIN OBJECTIVES

/ The development of novel composite biomaterials that can induce the growth of con-
nective tissue on the surface of implants and thus accelerate healing and improve the
strength and biological stability of the implant-tissue connection

/ The development of novel composite materials with functionally graded structures
for improving the efficiency and lifetimes of components and devices for energetics,
communication and control technologies

/ The development of novel ceramics and ceramic composites with excellent mechanical
and thermal properties for structural applications

...........................................................................................................................


http://www.ceitec.eu/programs/advanced-materials/materials-for-sensors-and-technological-processes-control-systems/
http://www.ceitec.eu/programs/advanced-materials/advanced-polymers-and-composites/

2. Advanced Materials

- Advanced Metallic Materials and Metal Based Composites

RESEARCH AREAS

/ Basic mechanisms of creep, fatigue, brittle fracture and their combination in relation
to microstructure of metallic materials and metal-based composites.

/ Theoretical studies of crack behaviour in metallic materials, metal-based composites
and components.

/ Multi-scale simulation of deformation and fracture processes, quantitative fractography
and prediction of fatigue life under multiaxial loading.

/ Solutions to problems related to fatigue, creep and brittle fracture of both currently
applied and developed materials in industrial applications.

MAIN OBJECTIVES

/ To study the relationship between material structures and material properties, mainly
mechanical.

/ The research is aimed at fatigue, creep, their interaction, and fracture properties of ad-
vanced materials and metal based composites used or currently being developed for
application in energetics, transport and medicine.

- Structure and Phase Analysis

Research Group Leader

...........................................................................................................................

RESEARCH AREAS

/ Specialised service in the area of electron microscopy, microanalysis and x-ray diffraction
for all research groups of CEITEC and also outside the CEITEC

/ Composites on metallic matrices

/ Ultra-fine grain materials

/ Nanostructured plasma coatings

MAIN OBJECTIVES

/ To establish The Structural Analysis Laboratory Core Facility for advanced structural
and composition studies equipped with a transmission electron microscopy, scanning
electron microscopy and x-ray diffraction analysis.

/ By means of specialised service in the area of the structural and composition analyses
this research group will participate in the research of biomaterials, materials for ener-
getics, communication, ecology and structural materials which will carry out other
research groups of CEITEC.

EPICEITEC


http://www.ceitec.eu/programs/advanced-materials/advanced-metallic-materials-and-metal-based-composites/
http://www.ceitec.eu/programs/advanced-materials/structure-and-phase-analysis/

EPICEITEC

3. Structural Biology

Bioinformatics

RESEARCH AREAS

/ Computational analysis and prediction of the viability of alternatively spliced proteins
with truncated globular domains

/ Sequence analysis and census of alternatively spliced proteins in the human genome
and various human tissues, including different brain compartments

/ Repetitive elements in the human genome and their role in regulatory functions

MAIN OBJECTIVES

/ Investigation of normal (tissue-specific) and aberrant (cancer-related) alternative
splicing, with special respect to the viability of splice variants on the protein level

/ Delineating Pfam domain use in healthy and diseased tissues

/ Sequence analysis of schizophrenia-related genes and genomic regions. Possible im-
plications with respect to the cause of the disease.

Research Group Leader

CD spectroscopy of Nucleic Acids and Proteins

RESEARCH AREAS

/ Studies in the conformational properties of genomic DNA fragments important from
biological and medical points of view

/ Investigations into the structures and interactions of biomacromolecules and how they
relate to the functions of living systems, diseases and therapies

MAIN OBJECTIVES

/ To map the conformational properties of DNA sequence motifs occurring in important
regions of the human genome.

/ To characterize the phyico-chemical properties of non-B DNA structures, chemical
alterations in DNA, and other external factors affecting their stability, dynamics and recog-
nition by proteins.

RESEARCH AREAS

/ Structure and function of macromolecular complexes and cellular assemblies.
/ Molecular mechanisms of virus replication and host-pathogen interactions.
/ Time-resolved electron microscopy of biological processes at millisecond timescale.

MAIN OBJECTIVES

/ Investigate the structure, interactions and conformational dynamics of macromolec-
ular complexes and assemblies to understand the structural basis of their function and
regulation.

/ Elucidate the structural and conformational features of viral capsids to understand
the molecular mechanisms of virus assembly, maturation and interaction with the host
cell.

/ Develop and apply new methods of time resolved cryo-electron microscopy to study
assembly and conformational dynamics of transient macromolecular complexes.

Research Group Leader

...........................................................................................................................


http://www.ceitec.eu/programs/structural-biology/bioinformatics/
http://www.ceitec.eu/programs/structural-biology/cd-spectroscopy-of-nucleic-acids-and-proteins/
http://www.ceitec.eu/programs/structural-biology/cryoem/

3. Structural Biology EPCEITEC

Glycobiochemistry

RESEARCH AREAS

/ Carbohydrate-binding proteins involved in host-pathogen interactions
/ Human glycosyltransferases and their role in cancerogenesis

/ Glycosyltransferases participating in mycobacterial cell wall synthesis
/ Protein engineering of lectins

/ Biomolecular interactions

MAIN OBJECTIVES

/ To study the therapeutical aspects of recognition and adhesion phenomena in
host-pathogen interactions.

/ Investigations of the structures and interactions of biomacromolecules and their rela-
tions to the functions of living systems, disease and therapy.

RESEARCH AREAS

/ Mechanisms of nuclear RNA surveillance
/ Mechanisms and function of noncanonical polyadenylation
/ RNA degradation

MAIN OBJECTIVES

/ Investigation of the role of RNA in development and human diseases.
/ Biochemical and structural characterization of RNA in eukaryotic cells.

Research Group Leader

Nanobiotechnology

RESEARCH AREAS

/ Imaging of biomolecules, cells and other biological objects using scanning probe
microscopies (SPM - including AFM, SNOM and STM)

/ Characterization of affinity interactions using biosensors in real time

/ Development of biosensors using electrochemical, optical and piezoelectric transducers
/ Immobilization, modification and conjugation of biomolecules

MAIN OBJECTIVES

/ Visualization and modification of biological objects including tissues, cells, cellular
structures, and single biomolecules

/ Development of new methodologies for investigating the structure, interactions,
and dynamics of biomolecules.

/ Investigations into the structure and interactions of biomacromolecules and their rela-
tion to the functions of living systems, disease and therapy.

/ Investigations into the behaviour of natural and chemically modified biomacromole-
cules at electrically charged surfaces linked to the development of novel electrochemical
biosensors and bioassays.

Research Group Leader

...........................................................................................................................


http://www.ceitec.eu/programs/structural-biology/glycobiochemistry/
http://www.ceitec.eu/programs/structural-biology/rna-quality-control/
http://www.ceitec.eu/programs/structural-biology/nanobiotechnology/

EPICEITEC

3. Structural Biology

Biomolecular NMR Spectroscopy

RESEARCH AREAS

/ NMR methodology (fast acquisition, non-linear sampling, C-13 detection)

/ 3D structure determination of proteins and nucleic acids from NMR measurements
/ Relaxation studies of biomolecular dynamics in complex systems

/ Structural characterization of small, biologically interesting molecules

/ Ab initio calculations of NMR parameters

MAIN OBJECTIVES

/ Development of new methodologies for investigating the structures, interactions,
and dynamics of biomolecules.

/ Investigations into the structure and interactions of biomacromolecules and how they
relate to the functions of living systems, diseases and therapies.

Research Group Leader

RNA-based Regulation of Gene Expression

RESEARCH AREAS

/ Molecular principles of posttranscriptional regulation of gene expression through alter-
native splicing, RNA transport and translational control

/ 3D structure determination of large RNAs and RNA-protein complexes by solution NMR
spectroscopy

/ Biochemical and biophysical studies of RNA-protein interactions

/ Development of novel purification methods and isotope labelling schemes for NMR
studies of large RNAs and their assemblies

MAIN OBJECTIVES

/ Molecular basis of spatial and temporal control of gene expression through directed
RNA transport in dendrites and during development

/ Investigation of molecular principles of RNA-protein interaction networks regulating
alternative mRNA splicing of disease-related genes

/ Advancing the size of RNAs and their assemblies amenable to solution NMR studies

Research Group Leader

Structural Biology of Gene Regulation

RESEARCH AREAS

/ Protein-RNA and protein-protein interactions and their roles in the regulation of gene
expression

/ 3"-end processing and transcription termination

/ NMR spectroscopy of proteins and nucleic acids and their complexes

/ Development and application of new methods to aid the interpretation of NMR data

MAIN OBJECTIVES

/ Investigation of the role of RNA in gene expression, development and human diseases.
/ Establishing an isotope laboratory for NMR studies and the development of new strate-
gies for the preparation of isotopically labelled proteins in eukaryotic cells.

Research Group Leader

...........................................................................................................................


http://www.ceitec.eu/programs/structural-biology/biomolecular-nmr-spectroscopy/
http://www.ceitec.eu/programs/structural-biology/rna-based-regulation/
http://www.ceitec.eu/programs/structural-biology/gene-regulation/

3. Structural Biology EPCEITEC

Structural Virology

RESEARCH AREAS

/ X-ray crystallography of proteins, macromolecular complexes, and icosahedral viruses.
/ Cryo-electron microscopy and single particle reconstruction of viruses in complexes
with antibodies or cellular receptors.

/ Cryo-electron tomography of virus assembly and cell entry intermediates.

MAIN OBJECTIVES

/ Obtain structural understanding of virus life-cycles and use it to develop anti-viral
therapies.

RESEARCH AREAS

/ Studies of structure, dynamics and molecular interactions of nucleic acids and their
complexes with proteins using explicit solvent molecular dynamics simulations; main
attention is paid to functional RNAs, such as ribosomal RNAs and catalytic RNAs

/ Studies of canonical and noncanonical DNA molecules

/ Quantum chemical modelling of processes relevant to the prebiotic synthesis of nucleic
acid components

/ Structural bioinformatics of RNA (classification of molecular interactions in nucleic acids
based on structural and sequence data)

/ Testing and refinement of force fields for atomistic simulations of nucleic acids

/ Reference quantum-chemical calculations of molecular interactions and conformational
substates in nucleic acids

Research Group Leader

MAIN OBJECTIVES

/ Investigation of the role of RNA and DNA in development and human diseases.
/ Development of new methodologies for investigating the structure, interactions,
and dynamics of biomolecules.

Structure and Interactions of Biomolecules at Surfaces

RESEARCH AREAS

/ Interactions of natural and chemically modified biopolymers with electrodes, rela-
tionships between biopolymer structure and its electrochemical, interfacial and electro-
catalytic properties

/ Novel techniques in biopolymer labelling

/ Effects of DNA and/or protein chemical modification on the biopolymer molecular
recognition features

/ Development of novel bioanalytical/bioelectroanalytical and diagnostic tools

MAIN OBJECTIVES

/ Investigations into the behaviour of natural and chemically modified biomacromole-
cules at electrically charged surfaces linked to the development of novel electrochemical
biosensors and bioassays.

/ Development of novel electrochemical biosensors, bioassays and diagnostic approaches.

Research Group Leader

...........................................................................................................................


http://www.ceitec.eu/programs/structural-biology/x-ray-crystallography-ii/
http://www.ceitec.eu/programs/structural-biology/structure-and-dynamics-of-nucleic-acids/
http://www.ceitec.eu/programs/structural-biology/structure-and-interaction-of-biomolecules-at-surfaces/

3. Structural Biology

EPICEITEC

- Computational Chemistry

Research Group Leader

RESEARCH AREAS

/ Structure and dynamics of proteins, nucleic acids, saccharides, and their complexes
/ Enzymatic reactions

/ Chemoinformatics and bioinformatics
/ Structure and dynamics of supramolecular complexes

MAIN OBJECTIVES

/ To study the therapeutical and bioanalytical aspects of recognition and adhesion
phenomena in host-pathogen interactions.

/ To develop new methodologies for investigating the structure, interactions, and dyna-
mics of biomolecules.

4. Genomics and Proteomics of Plant

Systems

- Bioanalytical Instrumentation

Research Group Leader

RESEARCH AREAS

/ Capillary separations
/ Mass spectrometry coupling

/ Miniaturisation
/ Single cell analysis

MAIN OBJECTIVES

/ Development of novel techniques for the separation and analysis of nucleic acids,

proteins, small bio active molecules & drugs and their complexes based on electro-
phoretic and microfluidic systems, electrochemical and optical methods and nano-
technologies.

....................................

.......................................................................................


http://www.ceitec.eu/programs/structural-biology/computational-chemistry/
http://www.ceitec.eu/programs/genomics-and-proteomics-of-plant-systems/bioanalytical-instrumentation/

4. Genomics and Proteomics of Plant EIHPCEITEC
Systems

Plant Cytogenomics

RESEARCH AREAS

/ Karyotype and genome evolution in plant

/ Chromosome rearrangements in speciation

/ Whole-genome duplications (polyploidy)

/ Chromosome structure

/ Evolution of repetitive DNA

/ Comparative and evolutionary phylogenomics
/ Molecular phylogenetics

MAIN OBJECTIVES

/ Investigation into the evolution of chromosome complements (karyotypes) in land
plants.

/ Understanding the role of chromosome repatterning and whole-genome duplica-
tion events in genome evolution and speciation.

/ Analysis of chromosome and genome collinearity using comparative molecular
cytogenetics and sequence genomics methods.

Research Group Leader

Functional Genomics and Proteomics of Plants

RESEARCH AREAS

/ Role of cytokinins in the vascular tissue and root apical meristem formation and devel-
opment

/ Interaction of cytokinin and other hormones, particularly auxin

/ Interaction of cytokinins with light

/ Structural basis of multistep phosphorelay signaling in plants

/ Plant proteome and phosphoproteome response to cytokinins

/ Employing the knowledge of molecular mechanisms of multistep phosphorelay-based
signalling in molecular breeding

/ Production of bioactive compounds in plant production systems

MAIN OBJECTIVES

/ Determination of molecular mechanisms governing hormonal regulations and their
functions in plant development.

Research Group Leader

...........................................................................................................................


http://www.ceitec.eu/programs/genomics-and-proteomics-of-plant-systems/plant-cytogenomics/
http://www.ceitec.eu/programs/genomics-and-proteomics-of-plant-systems/functional-genomics-and-proteomics-of-plants/

4. Genomics and Proteomics of Plant CPCEITEC
Systems

Hormonal Crosstalk in Plant Development

RESEARCH AREAS

/ Growth and development of plants are regulated by signalling substances such as plant
hormones. In plants, interactions between hormonal pathways represent crucial factors
that govern their action. The molecular basis for hormonal crosstalk is largely unknown.
/ Research group aims to identify the molecular and cellular mechanism(s) underlying
crosstalk of hormonal pathways in organogenesis and other plant developmental pro-
cesses.

/ Research group uses lateral root formation in Arabidopsis as an ideal experimental
model to study mechanisms of plant hormone action, the molecular basis of their
interactions, and the role of these interactions in organogenesis.

Research Group Leader

MAIN OBJECTIVES

/ Convergence of hormonal pathways on transport-dependent auxin distribution up-
stream of lateral root formation

/ Role of auxin-cytokinin interaction in lateral root formation

/ Identification of components of hormonal crosstalk by genetic approaches

/ Formulation of general models for hormonal regulation of organogenesis

Metabolomics

RESEARCH AREAS

/ Metabolomics

/ Metabolism

/ Metabolites

/ Biomarkers

/ Drug metabolism

/ Nuclear magnetic resonance
/ Mass spectrometry

/ Liquid chromatography

/ Gas chromatography

/ Capillary electrophoresis

Research Group Leader

MAIN OBJECTIVES

/ Using bacterial metabolomics as a model for systems biology.

/ Establishing metabolite biomarkers for diagnostics.

/ Development of a miniaturised drug metabolism system based on capillary electro-
phoresis.

...........................................................................................................................


http://www.ceitec.eu/programs/genomics-and-proteomics-of-plant-systems/hormonal-crosstalk-in-plant-development/
http://www.ceitec.eu/programs/genomics-and-proteomics-of-plant-systems/metabolomics/

4. Genomics and Proteomics of Plant EPCEITEC

Systems

- Proteomics

RESEARCH AREAS

/ Separation of complex protein mixtures

/ Characterization of proteins and their modifications by mass spectrometry
/ Mass spectrometric techniques for the quantification of protein mixtures

/ MS-based proteomics in general

MAIN OBJECTIVES

/The development of novel techniques for the separation and characterization of proteins
using mass spectrometry.

Research Group Leader

RESEARCH AREAS

/ Focus on how different environmental and endogenous signals are integrated into
the subcellular dynamics and polar localisation of transporters for plant hormone auxin.
We expect to get a deeper knowledge on plasticity of plant responses to environmental
cues.

MAIN OBJECTIVES

/ Plant hormonal signalling for regulation of cell polarity and subcellular dynamics
/ Cell polarity and subcellular dynamics in plant cells

Research Group Leader / Perception of external signals and their integration into subcellular dynamics and cell
polarity
/ Integration of hormonal signalling and subcellular dynamics for multicellular tissue
development by mathematical modelling

..........................................................................................................................


http://www.ceitec.eu/programs/genomics-and-proteomics-of-plant-systems/core-facility-proteomics/
http://www.ceitec.eu/programs/genomics-and-proteomics-of-plant-systems/developmental-and-cell-biology-of-plants/

4. Genomics and Proteomics of Plant EPCEITEC
Systems

Chromatin Molecular Complexes

RESEARCH AREAS

/ Structure, evolution and maintenance of telomeres and their roles in chromosome
stability and plant speciation; this includes the characterization of nucleoprotein
composition of telomeres and telomerases, biophysical analysis of interactions between
telomere components by quantitative methods, analysis of structure-function rela-
tionships of telomerase subdomains and analysis of alternative (telomerase indepen-
dent) strategies of telomere maintenance

/ Epigenetic mechanisms in the regulation of gene expression, chromosome stability
and telomere homeostasis

/ Structure, evolution and functions of SMC complexes; the characterization of SMC5-6
complex subunits and MAGE proteins in vitro and in vivo; their roles in DNA repair
and chromosome dynamics

Research Group Leader

MAIN OBJECTIVES

/ Structure, evolution, maintenance and epigenetic regulations of telomeres and their
roles in chromosome stability and plant speciation. Epigenetic regulations.

Developmenal and Production Biology - Omics Approaches

RESEARCH AREAS

/ Molecular mechanisms underlying:

1. hormonal regulation of plant development

2. plant adaptation to abiotic and biotic cues

/ Molecular markers related to economically important traits

MAIN OBJECTIVES

/ Determination of molecular mechanisms governing hormonal regulations and their
functions in plant development and stress-response.
/ Developmental outputs of cell polarity will be established.

Research Group Leader

Plant Stress Signalling and Adaptation

RESEARCH AREAS

/ ROS-auxin crosstalk regulatory network underlying plant stress adaptation

/ Plastid ROS-redox signaling on the response of plants to stress and on hormone
homeostasis

/ Stress-perturbed auxin signaling on photosynthesis modulation

MAIN OBJECTIVES

/ To decipher how environmental and developmental signals are integrated
by ROS-auxin crosstalk

/To unravel how the interaction between ROS and hormones synchronizes stress-induced
growth reorientation and photosynthetic performance, which are vital for plant survival
/ Discovery of stress avoidance genes and new stress tolerance strategies to improve
crop performance under changing global conditions

Research Group Leader

...........................................................................................................................


http://www.ceitec.eu/programs/genomics-and-proteomics-of-plant-systems/chromatin-molecular-complexes/
http://www.ceitec.eu/programs/genomics-and-proteomics-of-plant-systems/developmental-and-production-biology-omics-approaches/
http://www.ceitec.eu/programs/genomics-and-proteomics-of-plant-systems/plant-stress-signalling-and-adaptation/

ICEITEC

- Medical Genomics

RESEARCH AREAS

/ Introduction of high-throughput analyses into medical research and diagnostics, de-
velopment of new diagnostic techniques

/ ldentification and analysis of novel diagnostic and prognostic markers and therapeu-
tical targets

MAIN OBJECTIVES

/ Introduction of high-throughput analyses of human genomes (whole genome/exom

sequencing, transcriptome profiling, microRNA detection, SNP analysis, etc.). Utiliza-

tion of these technologies in medicine and development of diagnostic tests based on
Research Group Leader high-throughput methods

/ Mutational analyses of human cells in relation to cancer, neuromuscular, neurodegenera-

tive, metabolic and skin disorders; the detection of novel prognostic markers

- Molecular Oncology | - Hematooncology

RESEARCH AREAS

/ Role of tumour suppressor p53 in cancer
/ Pathogenesis and therapy of chronic lymphocytic leukemia
/ Drug testing on cancer cells

MAIN OBJECTIVES

/ Mapping of key genetic defects in cancer cells. Genetic analyses of cancer cells in rela-
tion to the prediction of therapy response and resistance to modern anti-cancer drugs.
Stratification of cancer patients for DNA-damaging and/or biological therapy. Detailed
mapping of TP53 and ATM defects in cancer cells, including thorough functional,
mutational, and cytogenetic analysis.

/ Drug testing on selected high-risk cancer cells.

Research Group Leader


http://www.ceitec.eu/programs/molecular-medicine/medical-genomics/
http://www.ceitec.eu/programs/molecular-medicine/molecular-oncology-i-hematooncology/

5 ICEITEC

Molecular Oncology Il - Solid Cancer

RESEARCH AREAS

/ Biology of the non-coding RNAs (microRNA, T-UCR, LncRNA, pyknons, etc.) and their
involvement in carcinogenesis

/ Significance of non-coding RNAs in solid cancer pathogenesis and identification of new
therapeutic targets

/ Application of non-coding RNAs in solid cancer diagnostics and individualization
of therapy in cancer patients

MAIN OBJECTIVES

/ Introduction of high-throughput analyses (whole genome sequencing and transcrip-
tome profiling) of human genome mainly focused on non-coding RNAs. Comprehen-
sive analysis of non-coding RNAs (expression, SNPs, methylation profiles,) in solid can-
cer (mainly colorectal cancer, renal cell carcinoma, esophageal cancer, breast cancer,
lung cancer and glioblastoma multiforme). Detailed phenotypic characterization (e.g.
validation of predicted targets of miRNAs and their integration into signalling path-
ways) and functional evaluation (proliferation, cell cycle, apoptosis, invasiveness, etc.)
of non-coding RNAs suspected to be involved in carcinogenesis or cancer outcome
in vitro in a relevant cell line models. Formulation and design of recommendations
for potential implementation of novel biomarkers to clinical management of solid
cancer patients leading to higher level of individualization and better therapeutic out-
comes. Development and technological transfer of new targeted therapeutic strate-
gies in solid cancer.

Research Group Leader

Inherited Diseases | - Genetic Research

RESEARCH AREAS

/ Molecular diagnostics of inherited neuromuscular, neurodegenerative, metabolic,
and skin diseases (molecular diagnostics of 37 inherited diseases is performed at present)
/ Molecular modelling of mutations by methods of molecular dynamics

/ Introduction of high-throughput analyses into medical research and molecular diag-
nostics Transcriptional Regulation

r

oy
i

MAIN OBJECTIVES
/ Detection of mutation/mutations associated with a disease, analysis of correlation
between patient’s genotype and phenotype, molecular modelling and functional analy-
sis of detected mutations.
/ Introduction of high-throughput analyses (sequence capture and targeted rese-
quencing, whole genome sequencing, transcriptome profiling) of human genomes.
Utilisation of these technologies in diagnostics and development of diagnostic tests.

Research Group Leader


http://www.ceitec.eu/programs/molecular-medicine/molecular-oncology-ii-solid-cancer/
http://www.ceitec.eu/programs/molecular-medicine/inherited-diseases-i-genetic-research/

Research Group Leader

ICEITEC

RESEARCH AREAS

/ Regulation of eukaryotic transcription

/ Role of Cdk9, Cdk12 and Cdk13 in regulation of gene expression

/ Role of transcription cycle-related Cdks in maintenance of genome stability
/ Transcription cycle-related Cdks in human disease

MAIN OBJECTIVES

/ Role of Cdks in phosphorylation of the C-terminal domain of RNA polymerase |
and in the regulation of gene expression

/ Control of DNA damage response and genome stability via regulation of expression
of DNA damage response genes

- Molecular Inmunology and Microbiology

Research Group Leader

RESEARCH AREAS

/ Characterisation of genetic factors of microbial pathogenicity, human susceptibility
to infections and their interactions

/ Molecular diagnostics of primary immunodeficiencies

/ Functional analysis of mutations in genes involved in immune response

/ New diagnostic approaches in pathogen identification based on molecular methods

MAIN OBJECTIVES

/ Genomic characterisation of medically important emerging pathogens; identification
and characterisation of bacterial and fungal features on a genome-wide scale.

/The analysis of genes involved in disturbed immune response predominantly in patients
with immunodeficiencies. Mapping human mutations and polymorphisms associated
with altered immune response and their functional analysis. Development of new diag-
nostic possibilities leading to improved early detection of etiological agents in patients
with infectious complications using molecular methods.


http://www.ceitec.eu/programs/molecular-medicine/inherited-diseases-ii-transcriptional-regulation/
http://www.ceitec.eu/programs/molecular-medicine/molecular-immunology-and-microbiology/

ICEITEC

Genome Dynamics

RESEARCH AREAS

/ Genome dynamics in model species and human
/ Microsatellite expansion and transposable element activity in relation to human diseases
/ Introduction of high-throughput analyses into medical research and diagnostics

MAIN OBJECTIVES

/ Study of most dynamic components of genomes — microsatellites and transposable
elements - in plants, animal and human.
/ Characterisation of dynamics of transposable elements and their relation to diseases.
/ Induction of transposable elements by stress conditions in model systems.

Research Group Leader / |dentification of general mechanisms of microsatellite expansion in genomes.
/ Utilisation of cytogenetic and functional genomic methods and next generation
sequencing approaches combined with bioinformatics.

- Core Facility - Genomics

RESEARCH AREAS

/ Operation of the Genomics Core Facility
/ New technologies in medical diagnostics
/ Improvement and new applications of molecular biology technologies

MAIN OBJECTIVES

/ Introduction of high-throughput analyses (whole genome sequencing and transcriptome
profiling) of human and microbial genomes.
/ Utilisation of these technologies in medicine and development of diagnostic tests
based on the high-throughput methods.

Research Group Leader / Mutational analyses of human cells in relation to cancer, neuromuscular, neurodegenera-
tive, metabolic and skin disorders; the detection of novel prognostic markers.


http://www.ceitec.eu/programs/molecular-medicine/genome-dynamics/
http://www.ceitec.eu/programs/molecular-medicine/core-facility-genomics/

6 IICEITEC

Cellular and Molecular Neurobiology

RESEARCH AREAS

/ Cellular and molecular mechanisms responsible for both nerve regeneration
and the induction of neuropathic pain

/ Research of immune mediators contributing to both nerve reparation and neuropathic
pain

/ Neuroinflammatory propagation from nerve injury sites to other nervous system
compartments by small molecules (cytokines, chemokines) and their receptors
as a mechanism for neuropathic pain induction and general conditioning of nervous
system to regeneration

/ Research in the endocannabinoid system in the nervous system of neuropathic pain
models

/ New compounds to influence both functional reinnervation and neuropathic pain
induction

Research Group Leader / New approaches targeted at critical inflammatory cells to attenuate neuropathic pain

MAIN OBJECTIVES

/ Recognition of cellular and molecular mechanisms of selected nervous disorders.

Molecular and Functional Neuroimaging

RESEARCH AREAS

/ Development and improvement of imaging methods

/ Development and implementation of data analysis methods

/ Research in functional brain organization, plasticity and connectivity using imaging
and electrophyisological methods

/ Development of new diagnostic methods

MAIN OBJECTIVES

/ Development of new molecular and functional imaging methods and their transla-
tion into clinical neuroscience.

/ Use of the multimodal approach to the advanced study of cognitive and behavioural
functions.

Research Group Leader


http://www.ceitec.eu/programs/neuroscience/cellular-and-molecular-neurobiology/
http://www.ceitec.eu/programs/neuroscience/molecular-and-functional-neuroimaging/

6 DICEITEC

Experimental and Applied Neuropsychopharmacology

RESEARCH AREAS

/ Behavioural pharmacology research is focused on neurobiology and effects of drugs
(including drugs of abuse: methamphetamine, ecstasy, cannabinoids) on motor
functioning, emotionality, cognition

/ Pharmacokinetic research is focused on biotransformation mostly of psychotropic
drugs by cytochrome P450 isoenzymes, their interactions and sex differences

/ Analyses of safety and efficacy of pharmacotherapy with psychotropics related

to patient’s metabolic activity of CYP2D6 and CYP1A2
Research Group Leader

MAIN OBJECTIVES

/ Recognition of cellular and molecular mechanisms of selected nervous disorders.

/ Development of new molecular and functional imaging methods and their translation
into clinical neuroscience.

/ Usage of multimodal approach to the advanced study of cognitive and behavioural
functions.

Behavioural and Social Neuroscience

RESEARCH AREAS

/ The study of functional connectivity in human brain during detection of rare events
/ The study of functional and anatomical connectivity of the brain in the context
of integrative processes and the neurobiology of schizophrenia

/ Research of behavioural and neural mechanisms of decision-making processes
in healthy subjects and neurodegenerative and movement disorders

/ Intracerebral electrophysiological correlates of cognitive and affective processing

/ Research of the cerebellum, basal ganglia and other subcortical structures and their
cortical connections linked to the predictive motor timing and modulation of these
connections

/ Research of neuronal synchrony in the visual cortex and implications for visual
perception in space and time domains

Research Group Leader

MAIN OBJECTIVES

/ The usage of multimodal approach to the advanced study of cognitive and behavioural
functions.


http://www.ceitec.eu/programs/neuroscience/experimental-and-applied-neuropsychopharmacology/
http://www.ceitec.eu/programs/neuroscience/behavioural-and-social-neuroscience/

6 DICEITEC

Applied Neuroscience

RESEARCH AREAS

/ Biological markers of schizophrenia and neurodegenerative brain diseases such
as Parkinson’s disease and Alzheimer’s disease: detection and harmonization of biologi-
cal markers and their uses in early diagnosis, predictions of progression, prognoses
and therapeutic outcomes (clinical, biochemical, neurocognitive, neuroimaging,
and genetic markers)

/ Clinically oriented research focussed on individually tailored treatments of psychotic,
and neurodegenerative disorders

/ The study of speech and its pathophysiological mechanisms in Parkinson’s disease

/ The study of pathophysiological mechanisms of peripheral and central neuropathic
pain

/ The study of immunopathogenesis and immunogenetics of autoimmune diseases

/ The study of immunopathogenesis and clinical manifestation of paraneoplastic
neurological syndromes

Research Group Leader

MAIN OBJECTIVES

/ Apply neuroscience research in the treatment of neurological and psychiatric diseases
(e.g. neurodegenerative disease, neuropathic pain, autoimmune diseases, schizophrenia)
/ Research in specific pathophysiological mechanisms of brain disorders and their
treatment options

7 . Molecular Veterinary Medicine

Molecular Virology

RESEARCH AREAS

/ Porcine ssDNA viruses
/ Porcine arteriviruses

/ scFv antibodies

/ Protein expression

L
MAIN OBJECTIVES

/ To obtain novel information on the causes, mechanisms and spreading of infectious
diseases in domestic animals.

Research Group Leader

...........................................................................................................................


http://www.ceitec.eu/programs/neuroscience/applied-neuroscience/
http://www.ceitec.eu/programs/molecular-veterinary-medicine/molecular-virology/

EPICEITEC

7 . Molecular Veterinary Medicine

Molecular Bacteriology

RESEARCH AREAS

/ Antimicrobial-resistant bacteria in animal populations and environments
/ Comparative analysis of epidemiological plasmids carrying resistance genes
/ Molecular epidemiology of zoonotic bacteria and tick/vector-borne disease agents

MAIN OBJECTIVES

/To analyse the spread of antibiotic resistant bacteria from animals to humans

/ To identify genetic backgrounds of resistant bacteria, especially the association
among plasmids and resistance genes

/To study intestinal colonization with resistant bacteria in animals

/ To identify the ways to eliminate resistant bacteria

Research Group Leader
/ To study the biology of tick/vector-borne disease agents

Parasitology

RESEARCH AREAS

/ Analysis of the aspects associated with diversity and host specificity of selected model
groups of parasitic pathogens, their zoonotic potential and the risk of infectious diseases
for human and domestic and wild animals emerging

/ Development of specific and sensitive molecular tools for the diagnosis of toxoplasmosis
/ Proteomic analysis of the excretory-secretory proteins of the Trichinella species and iden-
tification of key parasite proteins that are involved in the host-parasite interaction

MAIN OBJECTIVES

/ To obtain novel information on the causes, mechanisms and spreading of infectious
diseases in domestic animals.

/ ldentification of mechanisms and prevention of the circulation of zoonotic patho-
gens and commensal antimicrobial-resistant bacteria in the food chain.

Research Group Leader

Food Safety

RESEARCH AREAS

/ Cultivation and identification of foodborne pathogens

/ Molecular biology characterisation of foodborne pathogens

/ Monitoring of zoonotic pathogens in food chain

/ Testing of resistance and survival of selected food-borne pathogens under different
processing conditions

MAIN OBJECTIVES

/ To obtain novel information on the causes, mechanisms and spreading of infectious
diseases in domestic animals.

/ ldentification of mechanisms and prevention of the circulation of zoonotic pathogens
and commensal antimicrobial-resistant bacteria in the food chain.

Research Group Leader

...........................................................................................................................


http://www.ceitec.eu/programs/molecular-veterinary-medicine/molecular-bacteriology/
http://www.ceitec.eu/programs/molecular-veterinary-medicine/parasitology/
http://www.ceitec.eu/programs/molecular-veterinary-medicine/food-safety/

7 . Molecular Veterinary Medicine

EPICEITEC

- Orthopaedics and Surgery

Research Group Leader

Research Group Leader

1

RESEARCH AREAS

/ Small animal orthopaedics
/ Bone and joint surgery
/ Arthroscopy

MAIN OBJECTIVES

/ To obtain novel information on mechanisms of infectious diseases in domestic animals.
/ Definition of the role of host genetics in infectious diseases.

RESEARCH AREAS

/lmmunogenetics and immunogenomics
/ Comparative and evolutionary genomics
/ Genetic resistance to infectious disease, host and pathogen interactions

MAIN OBJECTIVES

/ To obtain novel information on genetic mechanisms of infectious diseases in domes-
tic animals.

/ Definition of the role of host genetics in infectious diseases.

/ Analysis of genetic diversity, evolution and selection in selected immunity-related
genes based on comparative immunogenomic analysis.

/ Analysis of genetic mechanisms of host and pathogen interactions.
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7 . Molecular Veterinary Medicine

Animal Cytogenomics

RESEARCH AREAS

/ Comparative molecular cytogenetics and genetics of reproduction

MAIN OBJECTIVES

/ To obtain novel information on chromosomal rearrangements that have taken place
during the process of evolution in the family Bovidae and Equidae by using comparative
FISH.

/ Determination of associations between the frequencies of chromosomally abnormal
sperm, semen parameters and the reproductive outcome of the carriers of chromosom-
al translocations.

/ Meiotic process including homologous synapsis, and frequency and distribution
of recombination events will be studied on pachytene spermatocytes in animal
models to elucidate the progress of meiosis in individuals with normal or abnormal
karyotypes.

Research Group Leader

Mammalian Reproduction

RESEARCH AREAS

/ Acquisition of meiotic competence in mammalian oocytes

/ Regulation of chromosome segregation in mammalian meiosis

/ Effect of maternal aging on chromosome segregation errors in oocytes

/ Fertilisation and transition from meiosis into mitosis

/ Regulation of chromosome segregation during early embryonic development

MAIN OBJECTIVES

/ To identify the essential factors important for acquisition of meiotic competence
in mammalian oocytes, especially those that are conserved between species.

/ To obtain detailed description of the crucial molecular mechanisms controlling chro-
mosome segregation in mammalian oocytes.

/ To determine which of those mechanisms are primarily affected by maternal aging
in mammalian oocytes.

/ To study the transition from meiosis into mitosis during fertilisation and accompanying
changes of the cell cycle regulatory mechanisms.

/ To study the regulation of chromosome segregation during early embryonic develop-
ment in mammals, especially the role of checkpoint mechanisms in this process.

Research Group Leader

...........................................................................................................................
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3.3 Main Projects 2012

(Main research projects acquired or active in 2012)

Advanced Nanotechnologies and Microtechnologies

Functional Properties of Nanostructures

» Electronic and structural properties of three-dimensional topological insulators (GAP204/12/0595), Czech
Science Foundation, 2012 - 2014. O. Caha, Masaryk University, V. Holy, Charles University in Prague.

» SOl structures for advanced semiconductor applications (TA01010078), Technology Agency CR, 2011 -
2013, M. Lorenc, ON SEMICONDUCTOR CZECH REPUBLIC, J. Humlicek, Masaryk University.

Smart Nanodevices

» Nano-Electro-Bio-Tools for Biochemical and Molecularly-Biological Studies of Eukaryotic Cells (NanoBioTE-
Cell) (GAP102/11/1068), Czech Science Foundation, 2011-2015, I. Provaznik, Brno University of Technology,
R. Kizek, Mendel University in Brno.

v

Study of contribution of different DNA-damaging mechanisms to toxicity of cytostatics to human chemosen-
sitive and chemoresistant neuroblastomas (CYTORES) (GAP301/10/0356), Czech Science Foundation, 2010-
2014, M. Stiborova, Charles University in Prague, R. Kizek, Mendel University in Brno.

> International Cooperation in the Field of Nanotechnologies with In Vivo Imaging Techniques (NANOLABSYS)
(CZ.1.07/2.3.00/20.0148), EU, 2012-2014, R. Kizek, Brno University of Technology.

v

Partner Network for Bionanotechnoloc?ical and Metallomic Research (NANOBIOMETALNET)
(CZ.1.07/2.4.00/31.0023), EU, 2012-2014, V. Adam, Brno University of Technology.

» New design and exploiting nanobiosensors and nanosensors to target medicine (NANOSEMED)
(KAN208130801), Academy of Sciences of the Czech Republic, 2008-2012, J. Hubalek, Brno University of Tech-
nology, A. Horna, RADANAL, Ltd., R. Kizek, Mendel University in Brno.

Experimental Biophotonics

» Centre of digital optics (TE01020229), Technology Agency of the Czech Republic,
2012-2019, J. Rehacek, Palacky University Olomouc, P. Prikryl, Meopta-optika, Ltd., J. Oulehla, Pramacom-HT,
Ltd., R. Chmelik, Brno University of Technology, L. Kapitan, Zebr, Ltd.

> Multimodal holographic microscope (FR-TI4/660), Ministr?/ of Industry and Trade, 2012-2014, F. Lopour, TES-
CAN, R. Chmelik, Brno University of Technology, P. Hozak, Institute of Molecular Genetics AS CR.

Fabrication and Characterisation of Nanostructures

» Universal SEM as a multi-nano-analytical tool — UnivSEM, (FP7-NMP-2011-SME-5/280566), EU, 2012-2015, J.
Jiruse, TESCAN.

» Advanced microscopy and spectroscopy platform for research and development in nano and microtechnol-
ogies - AMISPEC (TE01020233), Technology Agency CR, 2012-2019, T. Sikola, Brno University of Technology, P.
rreundlich, OANSSCEIQAICON DUCTOR CR, F. Lopour, TESCAN, L. Kotacka, OPTAGLIO, J. Lazar, Institute of Scientific
nstruments .

» Mapping of localized plasmon resonances at nanoantennas (GAP102/12/1881), Czech Science Foundation,
2012-2014,T. Sikola, Brno University of Technology.

...........................................................................................................................
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Fabrication of metallic nanostructures for spintronic applications (GPP102/12/P443), Czech Science Foun-
dation, 2012-2014, M. Urbanek, Brno University of Technology.

Fabrication of semiconductor nanowires with optimized functional properties (GPP108/12/P699), Czech
Science Foundation, 2012-2014, M. Kolibal, Brno University of Technology.

Development of an interaction chamber for Laser-Induced Breakdown Spectrocopy (LIBS) (TA02011272),
Technology Agency of the Czech Republic, 2012-2014, J. Kaiser, Brno University of Technology.

Development of calibration-free quantitative laser-induced breakdown spectroscopy (LIBS) (ME10061),
Ministry of Education, Youth and Sports, 2010-2012, J. Kaiser, Brno University of Technology.

Utilization of the Laser Induced Plasma Spectroscopy (LIBS) for spectrochemical analysis of plant samples
with high spatial resolution (ME09015), Ministry of Education, Youth and Sports, 2009-2012, J. Kaiser, Brno
University of Technology.

Electron transport, noise and diagnostic of Schottky and autoemission cathodes (GAP102/11/0995), Czech
Science Foundation, 2011-2014, L. Grmela, Brno University of Technology.

Utilizations of electromagnetic and acoustic emission in research of advanced composite materials
for structural applications (GAP104/11/0734), Czech Science Foundation, 2011-2014, P. Koktavy, Brno Uni-
versity of Technology.

Diagnostics of material defects using the latest defectoscopic methods (GD102/09/H074), Czech Science
Foundation, 2009-2013. K. Liedermann, Brno University of Technology, E. Belas, Charles University in Prague,
K. Hajek, Ministry of Defence.

Research and development progressive instruments for innovation surface quality of cast billets, bars and
wires (FR-T12/536), Ministry of Industry and Trade, 2010-2012, R. Turon, Trinec Metalworks, D. Omacht, Mate-
rial and Metallurgical Research, Ltd., L. Grmela, Brno University of Technology.

Application of laser technologies into the process of crystalline silicon solar cells production (FR-TI1/305),
Ministry of Industry and Trade, 2009-2013, J. Hladik, Solartec, Ltd., V. Nedela, Institute of Scientific Instru-
ments AS CR, V. Lang, University of West Bohemia, P. Koktavy, Brno University of Technology.

Study of lubrication film forming properties of newtonian and non-newtonian lubricants and their rheology
(ME09025), Ministry of Education, Youth and Sports, 2009-2012, M. Hartl, Brno University of Technology.

Experimental study of the role of lubricant molecular degradation in film thickness formation (LH11002),
Ministry of Education, Youth and Sports, 2011-2014, I. Krupka, Brno University of Technology.

The behaviour of surface roughness in lubricated concentrated contacts (GAP101/11/1115), Czech Science
Foundation, 2011-2015, I. Krupka, Brno University of Technology.

Plasmachemical processes for synthesis of carbon nanotubes and the study of their functional properties
(GAP205/10/1374), Czech Science Foundation, 2010-2014, L. Zajickova, Masaryk University, J. Hubalek, Brno
University of Technology.

Self-organization and structuralization in plasma enhanced chemical vapor deposition of thin films
(7AMB12DEO005), Ministry of Education of the Czech Republic, 2012-2013, L. Zajickova, Masaryk University.

...........................................................................................................................
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Nonhydrolytic sol-gel reactions for the synthesis of silicates and phosphates with con-
trolled porosity and surface functionality (LH11028), Ministry of Education, Youth and Sports,
2011-2014, J. Pinkas, Masaryk University.

Novel front-end strategies for desorption mass spectrometry (GAP206/12/0538), Czech Science Founda-
tion, 2012-2014, J. Preisler, Masaryk University.

Thermodynamics of intermetallic phases using combined theoretical and experimental approach
(GAP108/10/1908), Czech Science Foundation, 2010-2013, J. Pavlu, Masaryk University.

Behaviour of geochemical,, twins” Al/Ga and Si/Ge in different types of acid silicate melts (GAP210/10/1309),
Czech Science Foundation, 2010-2013, K. Breiter, Institute of Geology AS CR.

Metal oxides and phosphates as nuclear waste forms: Sonochemical precipitation, thermal transformations,
and solubility studies (GAP207/11/0555), Czech Science Foundation, 2011-2014, J. Pinkas, Masaryk Univer-
sity.

Mesoscopic framework for modeling physical processes in multiphase materials with defects (MesoPhys-
Def) (247705), EU, 2009-2013, R. Groger, Institute of Physics of Materials AS CR.

Effects of cores and boundaries of nanograins on structural and IEhysical properties of ball milled and me-
chanically alloyed iron-based materials (GAP108/11/1350), Czech Science Foundation, 2011-2014, Y. Jiras-
kova, IInstitute of Physics of Materials, AS CR, J. Cizek, Charles University in Prague, D. Jancik, Palacky Univer-
sity Olomouc.

Talented postdocs for scientific excellence in physics of materials (CZ.1.07/2.3.00/30.0063), Ministry of Edu-
cation, Youth and Sport, 2012-2015, L. Nahlik, Institute of Physics of Materials, AS CR.

Human resources development in the research of physical and material properties of emerging, newly
developed and applied engineering materials (CZ.1.07/2.3.00/20.0214), Ministry of Education, Youth and
Sports, 2012-2015, L. Nahlik, Institute of Physics of Materials, AS CR.

Advanced Materials

Advanced Ceramic Materials

» Processing and properties of ferroics and multiferroics (LD11035), Ministry of Education, Youth and Sports,
2011-2013, K. Maca, Brno University of Technology.

» Support of the development of high-quality teams in R&D in the field of material science (EE2.3.20.0029),
Ministry of Education, Youth and Sports, 2011-2014, E. Martincova, Brno University of Technology.

» Building up cooperation in R&D with the Research and Industrial Partners (Research4Iindustry)
(CZ.1.07/2.4.00/17.0006), Ministry of Education, Youth and Sports, 2011-2014, R. Vrba, Brno University
of Technology.

» Study of catalytically active nanoparticles and nanostructures for the synthesis of hydrogen (LD12004),
Ministry of Education, Youth and Sports, 2012-2015, J. Cihlar, Brno University of Technology.

Materials for Sensors and Technological Processes Control Systems

» ENIAC MotorBrain — Nanoelectronics for electric vehicle intelligent failsafe power train (270693), Infineon
(Germany), 2011-2014, P. Vaclavek, Brno University of Technology.

» CAK3 - Center for applied cybernetics 3 (TE01010197), Technology Agency of the Czech Republic, 2012-
2019, P.Vaclavek, Brno University of Technology.

...........................................................................................................................
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» ARTEMIS IOE - Internet of energy for electric mobility (269374), 2011-2014, SINTEF (Norway), R. Vrba, Brno
University of Technology.

» ARTEMIS POLLUX - Process oriented electrical control units for electrical vehicles developed on a multi-
system real-time embedded platform (100205), SINTEF (Norway), 2010-2013, G. Kalivodova, Institute of Mi-
croelectronic Applications.

Advanced Polymers and Composites

» Effect of nanoparticles on the chain mobility and crystallization kinetics in polyolefin nanocomposites
(GAP205/10/2259), Czech Science Foundation, 2010-2013, J. Jancar, Brno University of Technology.

Advanced Metallic Materials and Metal Based Composites

» Role of oxide dispersion in fatigue behaviour of ODS type steels (GA106/09/1954), Czech Science Founda-
tion, 2009-2013, T. Kruml, Institute of Physics of Materials AS CR.

» Fracture behaviour prediction based on quantification of local material response (GAP108/10/0466), Czech
Science Foundation, 2010-2013, I. Dlouhy, Brno University of Technology.

» Creep and oxidation properties of E110 claddings under LOCA temperature transient (TA02011025), Tech-
\r}olcl)kgy AgljeJrlmacg OPf1 the Czech Republic, 2012-2015, V. Sklenicka, Institute of Physics of Materials AS CR, V.
rtilkova, raha.

» Talented postdocs for scientific excellence in physics of materials (CZ.1.07/2.2.00/030.0063), 2012-2015,
Ministry of Education, Youth and Sport, L. Nahlik, Institute of Physics of Materials AS CR.

» Human resources development in the research of physical and material properties of emerging newly de-
veloped and applied en%(ineering materials (CZ.1.07/2.3.00/20.0214), 2012-2015, Ministry of Education,
Youth and Sports, L. Nahlik, Institute of Physics of Materials AS CR.

Structure and Phase Analysis

» Thermal spray processing and high temperature structural stability of nanocrystalline thermal barrier coat-
ings (GAP107/12/1922), Czech Science Foundation, 2012-2014, J. Svejcar, Brno University of Technology, J.
Dubsky, Institute of Plasma Physics AS CR.

» Protective diffusion coating on cast nickel-based superalloys for high temperature application
(GAP107/11/2065), Czech Science Foundation, 2011-2014, K. Obrtlik, Institute of Physics of Materials AS CR.

» Processing of intermetallic layered structures and hypereutectic aluminium-based aIIoK's using sacrificial
niclkel coatings (GPP107/12/P739), Czech Science Foundation, 2012-2014, L. Celko, Brno University of Tech-
nology.

» Research and development of roller bearing of mixer truck gearbox (FR-TI4/295), Ministry of Industry and
Trade, 2012-2015, V. Zikmund, ZKL - Research and Development, V. Vansa, ZKL Brno, J. Svejcar, Brno Univer-
sity of Technology.

» Research and development of processing technology of non-toxic small caliber bullets (FR-TI4/194), Min-

istry of Industry and Trade, 2012-2015, V. Hlavacek, SVUM, P. Kratochvil, Sellier & Bellot, J. Svejcar, Brno Uni-
versity of Technology.

...........................................................................................................................
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Bioinformatics

» Internationalization of the Structural Biology Research Programme with Emphasis on New Directions in
R&D (INBIOR) (CZ.1.07/2.3.00/20.0042), Ministry of Education, Youth and Sports, 2011-2014, V. Sklenar, Ma-
saryk University.

(D Spectroscopy of Nucleic Acids and Proteins

» DNA guadruplexes in human genome associated with disease and aging (GAP205/12/0466) Czech Science
Foundation, 2012-2016, M. Vorlickova, Institute of Biophysics AS CR.

» Biophysics and bioinformatics ofgenomic DNA fragments very rich in guanine and adenine (IAA500040903),
Academy of Sciences of the Czech Republic, 2009-2013, J. Kypr, Institute of Biophysics AS CR, V. Sklenar, Ma-
saryk University.

» Formation and dynamics of nucleic acid motifs involved in regulation of gene expression (GA202/09/0193),
Czech Science Foundation, 2009-2014, J. Stepanek, Charles University in Prague.

Glycobiochemistry

» Preparation of lectins with high specificity and affinity (GPP207/11/P185), Czech Science Foundation, 2011-
2013, M. Pokorna, Masaryk University.

> Identification, caractérisation et détermination du réle des lectines impliquées dans I'adhésion des champi-
gnons filamenteux Aspergillus fumigatus et Scedosporium apiospermum (RF20110600501) Vaincre la Muco-
viscidose, France 2011-2013, A. Varrot, CERMAV, M. Wimmerova, Masaryk University.

v

The ways to N-acetyl-mannosamine structures via mannoside metabolizing enzymes (GAP207/10/0321),
Czech Science Foundation, 2010-2013, L. Weignerova, Institute of Microbiology AS CR, M. Wimmerov4, Ma-
saryk University.

v

Lectins from human pathogens - structure, function, engineering (GA303/09/1168), Czech Science Founda-
tion, 2009-2012, M. Wimmerova, Masaryk University.

» Design of Carbohydrates and Glycomimetics as Antibacterial and Antiviral Drugs (ME08008), Ministry of
Education, Youth and Sports, 2008-2012, M. Wimmerova, Masaryk University.

v

Structure-functional characterisation of oxidoreductases acting on nitrogenous regulatory compounds in
plants (GA522/08/0555), Czech Science Foundation, 2008-2012, M. Sebela, Palacky University Olomouc, M.
Wimmerova, Masaryk University.

RNA Quality Control

» Functional and biochemical characterization of DIS3L2, the third mammalian homolog of the key yeast
exosome nuclease Dis3p (GAP305/11/1095), Czech Science Foundation, 2011-2014, S. Vanacova, Masaryk
University.

» Polyadenylation and mechanisms of nuclear RNA quality control (084316/2/07/Z), Wellcome Trust, 2008-
2013, S. Vanacova, Masaryk University.

» Centre of excellence — Centre for RNA biology (GAP305/12/G034),2012-2018, Czech Science Foundation, L.
Valasek, Institute of Microbilogy AS CR, R. Stefl, Masaryk University.

...........................................................................................................................
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Nanobiotechnology

» BIOMIMIC - Biomimetic sensors as a new generation of biotechnological devices for food safety and qual-
ity monitoring (230849), Universita degli Studi di Teramo (Italy), 2009-2012, P. Skladal, Masaryk University.

» Interactions of mutant forms of cryptogein with a membrane binding site: biosensors-based characteriza-
tion (GAP501/11/1003), Czech Science Foundation, 2011-2015, P. Skladal, Masaryk University.

» Nanobiotechnologies and biosensor for biointeraction studies - openning up the modern technologlg
to researchers in biology (CZ.1.07/2.3.00/09.0167), Ministry of Education, Youth and Sports, 2009-2012, P.
Skladal, Masaryk University.

Biomolecular NMR Spectroscopy

» Allosteric effects induced in 14-3-3 targets (235902), EU, 2010-2013, V. Sklenar, Masaryk University.

> Environmentally Controlled Polymorphism of non-B DNA structures (322104), EU, 2012-2016, V. Papousko-
va, Masaryk University.

» Development of high-resolution methodology for NMR studies of disordered proteins with highly degen-
Srated resonance frequencies (GAP206/11/0758), Czech Science Foundation, 2011-2013, L. Zidek, Masaryk
niversity.

4 Bast-NMR (228461), EU, 2009-2013, M. Schmitt, Goethe University Frankfurt am Main, V. Sklenar, Masaryk
niversity.

» Bio-NMR Facilities (261863), EU, 2010-2014, I. Bertini, CIRMMP, V. Sklenar, Masaryk University.

RNA-based Requlation of Gene Expression

> Internationalization of the Structural Biology Research Programme with Emphasis on New Directions in
R&D (INBIOR) (CZ.1.07/2.3.00/20.0042), Ministry of Education, Youth and Sports, 2011-2014, V. Sklenar, Ma-
saryk University.

Structural Biology of Gene Regulation

» Structural basis for poly(A) independent transcription termination pathway (GAP305/10/1490), Czech Sci-
ence Foundation, 2010-2014, R. Stefl, Masaryk University.

» Centre of excellence - Centre for RNA biology (GAP305/12/G034),2012-2018, Czech Science Foundation, L.
Valasek, Institute of Microbilogy AS CR, R. Stefl, Masaryk University.

Structure and Dynamics of Nucleic Acids

» Structural dynamics, molecular interactions and function of key RNA motifs (GA203/09/1476), Czech Sci-
ence Foundation, 2009-2013, J. Sponer, Institute of Biophysics AS CR.

»  Structure and dynamics of DNA. Advanced computational studies (GAP208/12/1822), Czech Science Foun-
dation, 2011-2016, J. Sponer, Institute of Biophysics AS CR.

> (leF\qIA Center (P305/12/G03), Czech Science Foundation, 2012-2019, L. Valasek, Institute of Microbiology AS

v

Theoretical and experimental studies related to the prebiotic chemistry of nucleid acids (GAP208/10/2302),
Czech Science Foundation, 2010-2014, J. E. Sponer, Institute of Biophysics AS CR.
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Structure and Interaction of Biomolecules at Surfaces

> DNA labelling with redox markers for electrochemical sensing. APpIications in analysis of nucleotide se-
quences and molecular diagnostics (IAA400040901), Academy of Sciences of the Czech Republic, 2009-
%%1 3, M. Fojta, Institute of Biophysics AS CR, M. Hocek, Institute of Organic Chemistry and Biochemistry AS

» Construction of novel functional nucleic acids for applications in chemical biology, catalysis and self assem-
bly (GA203/09/0317), Czech Science Foundation, 2009-2013, M. Hocek, Institute of Organic Chemistry and
Biochemistry AS CR, M. Fojta, Institute of Biophysics AS CR.

> Novel electrochemical sensors and sensing techniques for the analysis of nucleic acids structure and inter-
actions (GAP206/11/1638), Czech Science Foundation, 2011-2015, M. Fojta, Institute of Biophysics AS CR, B.
Yosypchuk, J. Heyrovsky Institute of Physical Chemistry AS CR.

Computational Chemistry

» SYLICA - Synergies of life and material sciences to create a new future (286154), FP7-CAPACITIES, EU, 2011-
2014, J. Koca, Masaryk University.

» Research of acetylcholinesterase reactivation by methods of computation chemistry (OVMASUN200901),
Ministry of Defence, 2009-2012, J. Koca, Masaryk University.

» Molecular and structural biology of selected antitumor drugs. From mechanistic studies to chemotheraph
of tumors (GD301/09/H004), Czech Science Foundation, 2009-2013, V. Brabec, Institute of Biophysics AS CR.

» InterBioNet — Support of the international and intersectoral R&D co-operation in the field of life sciences
(CZ.1.07/2.4.00/17.0042), Ministry of Education, Youth and Sports, 2011-2014, J. Koca, Masaryk University.

Genomics and Proteomics of Plant Systems

Bioanalytical Instrumentation

» Center for advanced bioanalytical technologies (GBP206/12/G014), Czech Science Foundation, 2012-2018,
F. Foret, Institute of Analytical Chemistry AS CR, Z. Glatz, CEITEC-Masaryk University, Z. Hurak, FEE-Czech
Technical University.

» New methods of analysis of proteins and their glycosylation in cancer - combination of electrochemistry,
microfludic biosensors and mass spectrometry (GAP301/11/2055), Czech Science Foundation, 2011-2015,
F. Foret, Institute of Analytical Chemistry AS CR.

» Development of Multidisciplinary Research and Educational Centrum for Bioanalytical Technologies
(CZ.1.07/2.3.00/20.0182), Ministry of Education, Youth and Sports, 2012-2014, Z. Glatz, CEITEC-Masaryk Uni-
versity, F. Foret, Institute of Analytical Chemistry AS CR.

» OnkoDetect - system for early detection of cancer markers in peripheral blood of patients (TA02010672),

Technology Agency of the Czech Republic, 2012-2016, M. Minarik, Genomac International, F. Foret, Institute
of Analytical Chemistry AS CR.

...........................................................................................................................
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Plant Cytogenomics

» Evolution and function of complex plant genomes (P501/12/G090), Czech Science Foundation, 2012-2018,
B. Vyskot, Institute of Bioph?/sics AS CR, M. A. Lysak, Masaryk University, J. Dolezel, Institute of Experimental
Botany AV CR, J. Macas, Biology Centre AS CR.

» Evolutionary patterns in polzploid complexes: congruent or discordant histories in three examples from
the Brassicaceae family (GAP506/12/0668), Czech Science Foundation, 2012-2015, M. A. Lysak, Masaryk
University, K. Marhold, Charles University Prague.

» EVOGEN - Development of excellence in evolutionary cytogenomics, epigenetics and cell Signalling
(CZ.1.07/2.3.00/20.0189), Ministry of Education, Youth and Science, 2012-2015, M. A. Lysak, Masaryk Uni-
versity.

Functional Genomics and Proteomics of Plants

» The role of cytokinins and auxin interactions in the regulation of root ;_\;/{avitropism in Arabidopsis thaliana
(GAP501/11/1150), Czech Science Foundation, 2011-2013, J. Hejatko, Masaryk University.

» Immunomodulation as a functional proteomics tool for cytokinin signaling study in Arabidopsis thaliana
(GA521/09/1699), Czech Science Foundation, 2009-2012, L. Janda, Masaryk University, M. Faldyna, Veteri-
nary Research Institute.

> Structural basis for the specificity of signal transduction in plants: interaction network of histidine kinase
receiver domains in Arabidopsis (GAP305/11/0756), Czech Science Foundation, 2011-2014, L. Zidek, Ma-
saryk University.

Metabolomics

» Miniaturized on-line drug-metabolism system based on capillary electrophoresis (GAP206/10/0057),
Czech Science Foundation, 2010-2013, Z. Glatz, Masaryk University.

> Capillary electrophoresis as a member of the metabolomic analytical toolbox (GAP206/11/0009), Czech
Science Foundation, 2011-2015, Z. Glatz, Masaryk University.

Proteomics

» Functional characterization of pollen unique storage ribonucleoprotein particles (GAP501/11/1462), Czech
Science Foundation, 2011-2015, D. Honys, Institute of Experimental Botany AS CR, Z. Zdrahal, Masaryk Uni-
versity.

» Center of novel approaches to bioanalysis and molecular diagnostics (P206/12/G151), Czech Science
Foundation, 2012-2018, M. Fojta, Institute of Biophysics AS CR, M. Hocek, Institute of Organic Chemistry
and Biochemistry AS CR, B. Vojtesek, Masaryk Memorial Cancer Institute, Z. Zdrahal, Masaryk University, J.
Barek, Charles University.

» Methods of eradication of production diseases of cattle - bovine viral diarrhoea - mucosal disease and
paratuberculosis (QI101A094), Ministr{//of Agriculture, 2010-2014, M. Faldyna, Institute of Veterinary Re-
search, Z. Zdrahal, Masaryk University, V. Celer, University of Veterinary and Pharmaceutical Sciences Brno,
J. Kucera, Farmers Union of Czech Pied Cattle.

Chromatin Molecular Complexes

» Dynamics of shelterin complex assembly (P205/12/0550), Czech Science Foundation, 2012-2015, C. Hofr,
Masaryk University.

» Telomeres and telomerase: transition from molecular to structural biology approach (IAA500040801),

Academy of Sciences of the Czech Republic, 2008-2012, E. Sykorova, Institute of Biophysics AS CR, J. Fajkus,
Masaryk University.

...........................................................................................................................
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» Epigenetic mechanisms of plant telomeres regulation (GAP501/11/0569), Czech Science Foundation,
2011-2015, M. Fojtova, Masaryk University.

» Loss of specific DNA repeats in response to szfunction of CAF1 in plants (GAP501/11/0289), Czech Sci-
ence Foundation, 2011-2016, J. Fajkus, Masaryk University.

Developmental and Production Biology — Omics Approaches

» The role of cytokinins and polyamines in heat stress response and thermotolerance in tobacco and Arabi-
dopsis plants (GA206/09/2062), Czech Science Foundation, 2009-2013, R. Vankova, Institute of Experimen-
tal Botany AS CR, B. Brzobohaty, Mendel University in Brno.

» Application of conventional and molecular(?enetic approaches for the develor)ment of grain legumes
resistant to viral and fungal pathogens and insect pests (QI91A229), National Agency for Agriculture
Research, 2009-2013, M. Griga, Agritec Plant Research Ltd., D. Kodrik, Biology Centre AS CR, M. Navrétil,
Palacky University Olomouc, V. Reindhl, Mendel University in Brno.

Plant Stress Signalling and Adaptation

» ROS and auxin crosstalk during plant development and stress adaptation (333844), FP7-PEOPLE, Marie-Cu-
rie Action: Career Integration Grants, 2013-2017, V. Tognetti, Masaryk University.

Molecular Medicine

Medical Genomics

» Functional and structural changes of microRNAs in lymphoproliferative malignancies and their impact on
prognosis and prediction of therapy response (NT11218), Ministry of Health, 2010-2015, Sarka Pospisilova,
Masaryk University.
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Functional and molecular characteristics of cancer and normal stem cells - identification of targets for
novel therapeutics and therapeutic strategies (MSM0021622430), Ministry of Education, Youth and Sports,
2007-2013, Petr Dvordk, Masaryk University.

Real-time PCR kits for detection in oncology (FR-TI2/254), Ministry of Industry and Trade, 2010-2013, Mar-
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» Support of professional growth and international integration of research in the field of molecular medicine
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University.

» Involvement of nuclear HMGB proteins in sensitizing of human cells to anticancer drugs inhibiting DNA
topoizomerases (GAP301/10/0590), GACR, 2010-2012, Michal Stros, Institute of Biophysics AS CR, Sarka
Pospisilova, University Hospital Brno.

Molecular Oncology Il - Solid Cancer

» Identification and functional characterization of microRNAs With#oredictive significance in patients with
glioblastoma; O. Slaby; 2010-2013; NT/11214 Ministry of Health of the Czech Republic Departmental Pro-
gramme of Research&Development.

» Development of diagnostic panel of circulating microRNAs for non-invasive early diagnostics and follow-

up of colorectal cancer patients; O. Slaby; 2012-2015; NT/13549 Ministry of Health of the Czech Republic
Departmental Programme of Research&Development.
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» Study of epithelial-to-mesenchymal transition associated microRNAs and genes as potential mar-
kers for prediction of risk and early detection of metastatic disease in renal cell carcinoma patients; M.
Redova; 2012-2015; NT/13547 Ministry of Health of the Czech Republic Departmental Programme
of Research&Development.

» MicroRNA analysis in glioblastoma stem cells: prediction of therapy response and identification of new
therapeutic targets in glioblastoma patients; ; J. Sana; 2012-2015; NT/13514 Ministry of Health of the Czech
Republic Departmental Programme of Research&Development.

v

Analysis of EGFR signalling and microRNA expression profiles in prediction of response to anti-EGFR ther-
apy in colorectal cancer patients with wild-type KRAS; R. Vyzula; 2012-2015; NT/13860 Ministry of Health
of the Czech Republic Departmental Programme of Research&Development.

» Complex characterization of molecular genetic changes in glioblastoma multiforme and its relapses, and
evaluation of their possible significance in oncologic therapy and therapy effect; M. Hajduch; 2012-2015;
NT/13581 Ministry of Health of the Czech Republic Departmental Programme of Research&Development.

v

Development of microRNA diagnostic panel for identification Barret esophagus patients at high-risk
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public Departmental Programme of Research&Development.

Inherited Diseases Il — Transcriptional Regulation

» The novel isoform of cyclin Kis a partner of cdk12 kinase regulating eukaryotic transcription and alterna-
tive splicing (GAP305/11/1564), Czech Science Foundation, 2011-2013, Dalibor Blazek, Masaryk University.

» Novel methylation of Hexim1 and cyclin composition of positive trancription elongation factor b (P-TEFb)
regulate kinase activity of cdk9 (ME09047), Ministry of Education, Youth and Sports, 2009-2013, Dalibor
Blazek, University Hospital Brno.

» Regulation and function of P-TEFb complexes (SRGA 454), 35 months, SoMoPro Reintegration Grant, Dali-
bor Blazek, Masaryk University.

Genome Dynamics

» Sex chromosomes and dynamics of transposable elements (GAP305/10/0930), Czech Science Foundation,
2010-2014, Eduard Kejnovsky, Institute of Biophysics AS CR.

Brain and Mind Research

Cellular and Molecular Neurobiology

» Brains (CZ.1.07/2.3.00/20.0041), Ministry of Education, Youth and Sports, 2011-2014, M. Brazdil, Masaryk
University

» InterBioNet - Support of the international and intersectoral R&D co-operation in the field of life sciences
(CZ.1.07/2.4.00/17.0042), Ministry of Education, Youth and Sports, 2011-2014, J. Koca, Masaryk University

» SYLICA - Synergies of Life and Material Sciences to Create a New Future (286154),
FP7-CAPACITIES, EU, 2011-2014, J. Koca, Masaryk University

...........................................................................................................................



CHPCEITEC

Molecular and Functional Neuroimaging

» Comparison and inference of methods for evaluation of functional and effective connectivity in fMRI
(GAP103/12/0552), Czech Science Foundation, 2012-2015, M. Mikl, Masaryk University

» The optimalisation of methodics of analysis and evaluation of the simultaneous EEG-fMRI in patient with
Bharmacoresistant epilepsy (GAP304/11/1318), Czech Science Foundation, 2011-2014, M. Brazdil, Masaryk
niversity.

» Speech, its impairment and cognitive performance in Parkinson’s disease (NT13499), Ministry of Health,
2012-2015, I. Rektorova, Masaryk University.

» Cerebellum, cognitive dysfunction, and motor control and time estimation mechanisms in dystonia and
schizophrenia (NT13437), Ministry of Health, 2012-2015, M. Bares, Masaryk University.

Behavioural and Social Neuroscience

» The Optimization of methodics of analysis and evaluation of the simultaneous EEG-fMRI in patient with
pharmacoresistant epilepsy (GAP304/11/1318), Czech Science Foundation, 2011-2013, M. Brazdil, Masaryk
University, R. Kuba, University Hospital Brno, J. Jan, Brno University of Technology.

Applied Neuroscience
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- Neurodegenerative Disease Research, 2012-2015, B. Winblad, Karolinska Institutet Alzheimer Disease Re-
search Center, |. Rektorova, Masaryk University.

> Spond?/Iotic cervical cord compression, its prevalence, diagnosis and prognosis (NT13449), Ministry
of Health, 2012-2015, J. Bednarik, University Hospital Brno.
» Specific characteristics of neuropathic pain of central and peripheral type (NT13523), Ministry of Health,

2012-2015, E. Vickova, University Hospital Brno.

» Speech, its impairment and cognitive performance in Parkinson’s disease (NT13499), Ministry of Health,
2012-2015, I. Rektorova, Masaryk University.
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Cerebellum, cognitive dysfunctions, and motor control and time estimation mechanism in dystonia and
schizophrenia (NT13437), Ministry of Health, 2012-2015, M. Bares, Masaryk University.

Molecular Veterinary Medicine

Molecular Virology

» Porcine anelloviruses — prevalence, genotypization and pathogenesis (ME08108), Ministry of Education,
Youth and Sports, 2008-2012, V. Celer, University of Veterinary and Pharmaceutical Sciences Brno.

» Therole of small ORFs in the pathogenesis ofPorcine circovirus 2 diseases (GA524/09/0673), Czech Science
Foundation, 2009-2012, V. Celer, University of Veterinary and Pharmaceutical Sciences Brno.

» Development of preparation with content of anti-sense oligonucleotides in nanoparticals for the local
treatment of herpes virus infections caused by viruses HSV - 1 and HSV - 2 (FR-TI1/200), Ministry of Indus-
try and Trade, 2009-2013, M. Krajicek, FAVEA, Ltd., R. Horvath, Genex CZ, Ltd., V. Celer, University of Veteri-
nary and Pharmaceutical Sciences Brno.
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Molecular Bacteriology

» Characterisation of coliform bacteria resistant to cephalosporins and the risk assessment of antimicrobials
usage for their selection (GPP502/10/P083), Czech Science Foundation, 2010-2013, M. Dolejska, University
of Veterinary and Pharmaceutical Sciences Brno.

» Population structure and evolutionary relationships of the intracellular parasite Hemolivia mauritanica
(Sergent and Sergent, 1904) (GAP506/11/1738), Czech Science Foundation, 2011-2015, V. Hypsa, Biology
Centre of the Academy of Sciences of the Czech Republic

Parasitology

» Development of the new tools for surveillance of trichinellosis in domestic swine and wildlife animals in
the Czech Republic (QH81069), Ministry of Agriculture, 2008-2012, B. Koudela, University of Veterinary and
Pharmaceutical Sciences Brno, K. Kovarcik, Veterinary Research Institute.

» Immunogenetic study of a house mouse hybrid zone (GA206/08/0640), Czech Science Foundation, 2008-
2012, J. Pidlek, Institute of Vertebrate Biology AS CR, P. Sima, Institute of Microbiology AS CR, M. Macholén,
Institute of Animal Physiology and Genetics AS CR, V. Holan, Institute of Molecular Genetics AS CR, P. Mun-
clinger, Charles University in Prague, D. Modry, University of Veterinary and Pharmaceutical Sciences Brno.

Animal Immunogenomics

» Comparative immunogenomics of the family Equidae (GA523/09/1972), Czech Science Foundation, 2009-
2012, P. Hofin, University of Veterinary and Pharmaceutical Sciences Brno, P. Musilova, Veterinary Research
Institute, J. Lukes, Biology Centre AS CR.

Animal Cytogenomics

» Fylogenetic relationships in the family Bovidae studied by analysis of subfamily specific DNA repeats and
karyotype (GAP506/10/0421), Czech Science Foundation, 2010-2013, J. Rube$, Veterinary Research Insti-
tute.

» Comparative study of male meiosis in members of the family Bovidae (GAP502/11/0719), Czech Science
Foundation, 2011-2015, M. Vozdov4, Veterinary Research Institute.

Mammalian Reproduction

» EMBO Installation Grant, 2009-2013, M. Anger, Institute of Animal Physiology and Genetics, AS CR.

» The changes in important regulatory mechanisms of meiotically dividing mammalian oocytes induced by
ageing (GA523/09/0743), Czech Science Foundation, 2009-2013, M. Anger, Institute of Animal Physiology
and Genetics AS CR.

» Transition from meiosis into mitosis: changes of the mechanisms controlling cell division (P502/12/2201),
Czech Science Foundation, 2012-2016, M. Anger, Veterinary Research Institute, M. Kubelka, Institute of
Animal Physiology and Genetics AS CR.

» CeDila- Strat(agic development of the cell division laboratory (CZ.1.07/2.3.00/20.0213), Ministry of Educa-
tion, Youth and Sports, 2012-2015, Veterinary Research Institute.

...........................................................................................................................



ICEITEC

3.4 Selected Publications

Advanced Nanotechnologies and Microtechnologies

Functional Properties of Nanostructures

» VASATKO, J.,, MUNZAR, D. Quantum mechanical picture of the coupling between interlayer electronic excitations and
infrared active phonons in bilayer cuprate superconductors. Physical Review B. 2012, 86 (1), 5 p.

> KLENOVSKY, P, BREHM, M., KRAPEK, V., LAUSECKER, E., MUNZAR, D., HACKL, F,, STEINER, H., FROMHERZ, T, BAUER,
G., HUMLICEK, J. Excitation intensity dependence of photoluminescence spectra of SiGe quantum dots grown on
prepatterned Si substrates: Evidence for biexcitonic transition. Physical Review B. 2012, 86(11), 8 p.

) OBERTA, P, HRDY, J., MIKULIK, P. A proof-of-principle experiment of a novel harmonics separation optics for synchro-
tron facilities. Journal of Synchrotron Radiation. 2012, 19(6), p. 1012-1014.

> MEDUNA, M., RUZICKA, J., CAHA, O., BURSIK, J., SVOBODA, M. Precipitation in silicon wafers after high temperature
preanneal studied by X-ray diffraction methods. Physica B. 2012, 407(15), p. 3002-3005.

» JUNG,Y.W., BYUN J.S.KIM, Y.D.,HEMZAL, D., HUMLICEK, J. Study of the interaction between HSA and oligo-DNA using
total internal reflection ellipsometry. Journal of the Korean Physical Society, 2012, 60(8), p. 1288-1291.

Smart Nanodevices

» DOSPIVOVA, D., HYNEK, D., KOPEL, P, BEZDEKOVA, A., SOCHOR, J., KRIZKOVA, S., ADAM, V., TRNKOVA, L., HUBALEK, J.,
BABULA, P, PROVAZNIK, I., VRBA, R., KIZEK, R. Electrochemical behaviour of apoferritin encapsulating of silver(l) ions
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Structural Biology of Gene Regulation

» SIKORSKY, T., HOBOR, F,, KRIZANOVA, E., PASULKA, J., KUBICEK, K., STEFL, R. Recognition of asymmetrically dimethyl-
ated arginine by TDRD3. Nucleic Acids Research. 2012, 40(22), p. 11748-11755.

» KUBICEK, K., CERNA, H., HOLUB, P, PASULKA, J., HROSSOVA, D., LOEHR, F., HORF, C., VANACOVA, S., STEFL, R. Serine

phosphorylation and proline isomerization in RNAP Il CTD control recruitment of Nrd1. Genes & Development. 2012.
26(17), p.1891-1896.
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» PORRUA, O., HOBOR, F., BOULAY, J., KUBICEK, K., D’AUBENTON-CARAFA, Y., GUDIPATI, R. K., STEFL, R., LIBRI, D. In vivo
SELEX reveals novel sequence and structural determinants of Nrd1-Nab3-Sen1-dependent transcription termina-
tion. EMBO J. 2012, 31, p. 3935-3948.

Structural Virology

» PLEVKA, P, PERERA, R.,, CARDOSA, J., KUHN, R.J.,, ROSSMANN, M.G. Crystal Structure of the Hand, Foot, and Mouth
Disease Virus, Enterovirus 71. Science. 2012; 336(6086):1274.

Structure and Dynamics of Nucleic Acids

» SPONER, J., CANG, X.; CHEATHAM, T., E., lll. Molecular dynamics of G-DNA and perspectives on the simulations of
nucleic acids. Methods. 2012, 57(1), p. 25-39.

» BANAS, P, MLADEK, A., OTYEPKA, M., ZGARBOVA, M., JURECKA, P, SVOZIL, D., LANKAS, F.,, SPONER, J. Can we accu-
rately describe the structure of adenine tracts in B-DNA? Reference Quantum-Chemical computations reveal over-
stabilization of stacking by molecular mechanics. Journal of Chemical Theory and Computation. 2012, 8(7), p. 2448-
2460.

Structure and Interaction of Biomolecules at Surfaces

» RAINDLOVA, V., POHL, R., KLEPETAROVA, B., HAVRAN, L., SIMKOVA, E., HORAKOVA, P, PIVONKOVA, H., FOJTA, M.,
HOCEK, M. Synthesis of Hydrazone-Modified Nucleotides and Their Polymerase Incorporation onto DNA for Redox
Labeling. Chempluschem. 2012, 77(8), p. 652-662.

» BARTOSIK, M., FOJTA, M., PALECEK, E. Electrochemical detection of 5-methylcytosine in bisulfite-treated DNA. Elec-
trochimica Acta. 2012, 78, p. 75-81.

Computational Chemistry

» IONESCU, C.-M., VAREKOVA, R., S., PREHN, J., H., M., HUBER, H., J., KOCA, J. Charge profile analysis reveals that activa-
tion of pro-apoptotic regulators bax and bak relies on charge transfer mediated allosteric regulation. PLOS Compu-
tational Biology. 2012, 8(6), e1002565.

» MISHRA, S., K., ADAM, J.,, WIMMEROVA, M., KOCA, J. In silico mutagenesis and docking study of ralstonia sola-
nacearum RSL Lectin: Performance of docking software to predict saccharide binding. Journal of Chemical Informa-
tion and Modeling. 2012, 52(5), p. 1250-1261.

> SEHNAL, D., VAREKOVA, R,, S., HUBER, H., J., GEIDL, S., IONESCU, C., M., WIMMEROVA, M., KOCA, J. SiteBinder: An im-

proved approach for comparing multiple protein structural motifs. Journal of Chemical Information and Modeling.
2012, 52(2), p. 343-359.

Genomics and Proteomics of Plant Systems

Bioanalytical Instrumentation

» KRENKOVA, J., FORET, F, SVEC, F. Less common applications of monoliths: V. Monolithic scaffolds modified with
nanostructures for chromatographic separations and tissue engineering. Journal of separation science. 2012, 35(10-
11), p. 1266.

» PRIKRYL, J., KLEPARNIK, K., FORET, F. Photodeposited silver nanoparticles for on-column surface-enhanced Raman
spectrometry detection in capillary electrophoresis. Journal of Chromatography A. 2012, 1226, p. 43-47.

» HEZINOVA, V., ATURKI, Z., KLEPARNIK, K. D'ORAZIO, G., FORET, F. FANALI, S. Simultaneous analysis of cocaine and its

metabolites in urine by capillary electrophoresis-electrospray mass spectrometry using a pressurized liquid junction
nanoflow interface. Electrophoresis. 2012, 33(4), p. 653-660.
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Plant Cytogenomics

» MANDAKOVA, T, MUMMENHOFF, K., AL-SHEHBAZ, I., A., MUCINA, L., MUHLHAUSEN, A., LYSAK, M., A. Whole-genome
triplication and species radiation in the southern African tribe Heliophileae (Brassicaceae). Taxon. 2012, 61(5), p. 989-
1000.

Proteomics

» SEDO, O., MAROVA, |, ZDRAHAL, Z. Beer fingerprinting by matrix-assisted laser desorption-ionization - Time of flight
mass spectrometry. Food Chemistry. 2012, 135(2), p. 473-478.

» CINCAROVA, L., LOCHMANOVA, G., NOVAKOVA, K., SULTESOVA, P, KONECNA, H., FAJKUSOVA, L., FAJKUS, J., ZDRAHAL,
Z. A combined approach for the study of histone deacetylase inhibitors. Molecular Biosystems. 2012, 8, p. 2937-2945.

» DOKLADAL, L., OBORIL, M., STEJSKAL, K., ZDRAHAL, Z., PTACKOVA, N., CHALOUPKOVA, R., DAMBORSKY, J., KASPAR-

OVSKY, T., JEANDROZ, S., ZDARSKA, M., LOCHMAN, J. Physiological and proteomic approaches to evaluate the role
of sterol binding in elicitin-induced resistance. Journal of Experimental Botany. 2012, 63(5), p. 2203-2215.

Chromatin Molecular Complexes

» OGROCKA, A., SYKOROVA, E., FAJKUS, J., FOJTOVA, M. Developmental silencing of the AtTERT gene is associated with
increased H3K27me3 loading and maintenance of its euchromatic environment. Journal of Experimental Botany. 2012,
63(11), p. 4233-4241.

» POLANSKA, E., DOBSAKOVA, Z., DVORACKOVA, M., FAJKUS, J., STROS, M. HMGB1 gene knockout in mouse embryonic
fibroblasts results in reduced telomerase activity and telomere dysfunction. Chromosoma. 2012, 121(4), p. 419-431.

» VISACKA, K., HOFR, C., WILLCOX, S., NECASOVA, I|., PAVLOUSKOVA, J., SEPSIOVA, R., WIMMEROVA, M., SIMONICOVA,
L., NOSEK, J., FAJKUS, J., GRIFFITH, J., D., TOMASKA, L. Synergism of the two Myb domains of Tay1 protein results in
high-affinity binding to telomeres. Journal of Biological Chemistry. 2012, 287 (38), p. 32207-32215.

» LEE, L.-Y,, WU, F.-H., HSU, C.-T,, SHEN, S.-C., YEH, H.-Y,, LIAO, D.-C., FANG, M.-J., LIU, N.-T., YEN, Y.-C., DOKLADAL, L., SYKOR-
OVA, E.,, GELVIN, S., B, LIN, C.-S. Screening of cDNA library for protein-protein interactions directly in plants. Plant Cell.
2012, 24(5), p. 1746-1759.

» GUERINEAU, M., KRIZ, Z., KOZAKOVA, L., BEDNAROVA, K., JANOS, P, PALECEK, J. Analysis of the Nse3/MAGE-binding
domain of the Nse4/EID family proteins. PLOS ONE. 2012, 7(4), 10 p.

> FULNECKOVA, J., HASIKOVA, T., FAJKUS, J., LUKESOVA, A., ELIAS, M., SYKOROVA, E. Dynamic evolution of telomeric
sequences in the green algal order. Genome Biology and Evolution. 2012, 4(3), p. 248-264.

Developmental and Production Biology — Omics Approaches

> FILIPI, T., MAZURA, P, JANDA, L., KIRAN, N.S., BRZOBOHATY, B. Engineering the cytokinin-glucoside specificity of the
maize b-D-glucosidase Zm-p60.1 using site-directed random mutagenesis. Phytochemistry. 2012, 74, p. 40-48.

» KIRAN, N.S., BENKOVA, E., REKOVA, A, DUBOVA, J., MALBECK, J., PALME, K., BRZOBOHATY, B. Retargeting a maize B-glu-

cosidase to the vacuole - evidence from intact plants that zeatin-O-glucoside is stored in the vacuole. Phytochemistry.
2012,79, p. 67-77.

Plant Stress Signalling and Adaptation

» TOGNETTI, V. B., MUHLENBOCK, P, VAN BREUSEGEM, F. Stress homeostasis — the redox and auxin perspective. Plant,
Cell & Environment. 2012, 35(2), p. 321-333.
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Molecular Medicine

Medical Genomics

» MRAZ, M., DOLEZALOVA, D., PLEVOVA, K., STANO KOZUBIK, K., MAYEROVA, V., CERNA, K., MUSILOVA, K., TICHY, B.,
PAVLOVA, S., BORSKY, M., VERNER, J., DOUBEK, M., BRYCHTOVA, Y., TRBUSEK, M., HAMPL, A., MAYER, J., POSPISILOVA, S.
MicroRNA-650 Expression Is Influenced by Immunoglobulin Gene Rearrangement and Affects the Biology of Chronic
Lymphocytic Leukemia. Blood. 2012, 119(9), p. 2110-2113.

> POSPISILOVA, S,. GONZALEZ, D., MALCIKOVA, J., TRBUSEK, M., ROSSI, D., KATER, A.P, CYMBALISTA, F.,, EICHHORST, B.,

HALLEK, M., DOHNER, H., HILLMEN, P, VAN OERS, M., GROBBEN, J., OHIA, P, MONTSERRAT, E., STILGENBAUER, S., ZENZ,
T. ERIC recommendations on TP53 mutation analysis in Chronic Lymphocytic Leukemia. Leukemia. 2012, p. 1-4.

Molecular Oncology Il - Solid Tumors

> SLABY, O., REDOVA, M., POPRACH, A., NEKVINDOVA, J., ILIEV, R, RADOVA, L., LAKOMY, R., SYVOBODA, M., VYZULA, V.
Identification of microRNAs associated with early relapse after nephrectomy in renal cell carcinoma patients. Genes,
Chromosomes & Cancer, 2012, Jul, 51(7), p. 707-716.

> FALTEJSKOVA, P, BESSE, A., SEVCIKOVA, S., KUBICZKOVA, L., SYOBODA, M., SMARDA, J., KISS, 1., VYZULA, R., SLABY, O.
Clinical correlations of miR-21 expression in colorectal cancer patients and effects of its inhibition on DLD1 colon
cancer cells. Int J Colorectal Disease, 2012, Nov, 27(11), p. 1401-1408.

> FALTEJSKOVA, P, SVOBODA, M., SRUTOVA, K., MLCOCHOVA, J., BESSE, A., NEKVINDOVA, J., RADOVA, L., FABIAN, P,
SLABA, K., KISS, I, VYZULA, R., SLABY, O. Identification and functional screening of microRNAs highly deregulated in
colorectal cancer. J Cell Mol Med, 2012, Nov, 16(11), p. 2655-2666.

> SANA, J., HANKEOVA, S., SVOBODA, M., VYZULA, R., SLABY, O. Expression levels of transcribed ultraconserved regions
uc.73 and uc.388 are altered in colorectal cancer. Oncology, 2012, 82(2), p. 114-118.

> SANA, J., FALTEJSKOVA, P, SVOBODA, M., SLABY, O. Novel classes of non-coding RNAs and cancer. J Transl Med., 2012,
10, p. 103.

Inherited Diseases | — Genetic Research

» REBLOVA, K., SPONER, J., LANKAS, F. Structure and mechanical properties of the ribosomal L1 stalk three-way junc-
tion. Nucleic Acids Research. 2012, 40(13), p. 6290-6303.

Inherited Diseases | — Genetic Research; Molecular Immunology and Microbiology

> TICHY, L., FREIBERGER, T., ZAPLETALOVA, P, SOSKA, V., RAVCUKOVA, B., FAJKUSOVA, L. The molecular basis of familial
hypercholesterolemia in the Czech Republic: Spectrum of LDLR mutations and genotype-phenotype correlations.
Atherosclerosis. 2012, 223, p. 401-408.

Inherited Diseases Il - Transcriptional Regulation

» KOHOUTEK J., BLAZEK D.*: Cyclin K goes with Cdk12 and Cdk13. Cell Division. In press. (2012). Invited review

» BLAZEKD.*:The Cyclin K/Cdk12 complex: An emerging new player in the maintenance of genome stability. Cell Cycle
11 (6): 1049-1050 (2012). Invited “Feature article”
*Corresponding author

..........................................................................................................................
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Brain and Mind Research

Cellular and Molecular Neurobiology

» HANINEC, P, KAISER, R., DUBOVY, P. A comparison of collateral sprouting of sensory and motor axons after end-to-
side neurorrhaphy with and without the perineurial window.
Plastic and reconstructive surgery. 2012, 130(3), p. 609-614.

» HANINEC, P, KAISER, R., BOBEK, V., DUBOVY, P. Enhancement of musculocutaneous nerve reinnervation after vascu-
lar endothelial growth factor (VEGF) gene therapy. BMC Neuroscience. 2012, 13(1), p. 57.

>  BURSOVA, S., DUBOVY, P, VLCKOVA-MORAVCOVA, E., NEMEC, M., KLUSAKOVA, ., BELOBRADKOVA, J., BEDNARIK, J.
Expression of growth-associated protein 43 in the skin nerve fibers of patients with type 2 diabetes mellitus. Journal
of the Neurological Sciences. 2012, 315(1-2), p. 60-63.

» DIVISOVA, S., VLCKOVA, E., HNOJCIKOVA, M., SKORNA, M., NEMEC, M., DUBOVY, P, DUSEK, L., JARKOVSKY, J., BELO-
BRADKOVA, J., BEDNARIK, J. Prediabetes/early diabetes-associated neuropathy predominantly involves sensory
small fibers. Journal of the Peripheral Nervous System. 2012, 17, p. 341-350.

Molecular and Functional Neuroimaging

> REKTOR, I, KUBA, R., BRAZDIL, M., CHRASTINA, J. Do the basal ganglia inhibit seizure activity in temporal lobe epi-
lepsy? Epilepsy & Behaviour. 2012, 26(1), p. 56-59.

Experimental and Applied Neuropsychopharmacology

> MACHALOVA, A, SLAIS, K., VRSKOVA, D., SULCOVA, A. Differential effects of modafinil, methamphetamine, and
MDMA on agonistic behavior in male mice. Pharmacology, Biochemistry and Behavior. 2012, 102, p. 215-223.

> SLAIS, K., MACHALOVA, A., LANDA, L.VRSKOVA, D., SULCOVA, A. Could piracetam potentiate behavioural effects of
psychostimulants? Medical Hypotheses. 2012, 79(2), p. 216-218.

> JURICA, J., BARTECEK, R.,, ZOURKOVA, A., PINDUROVA, E., SULCOVA, A., KASPAREK, T., ZENDULKA, O. Serum dextro-

methorphan/dextrorphan metabolic ratio for CYP2D6 phenotyping in clinical practice. Journal of Clinical Pharmacy
and Therapeutics. 2012, 37(4), p. 486-490.

Behavioural and Social Neuroscience

> BRAZDIL, M., MARECEK, R., URBANEK, T., KASPAREK, T., MIKL, M., REKTOR, I., ZEMAN, A. Unveiling the mystery of
déja vu: The structural anatomy of déja vu. Cortex. 2012, 48(9), p. 1240-1243.

> KUBA, R, BRAZDIL, M., REKTOR, I. Postictal psychosis and its electrophysiological correlates in invasive EEG: A case
report study and literature review. Epilepsy and Behavior. 2012, 23, p. 426-430.

> KUKLETA, M., TURAK, B., LOUVEL, J. Intracerebral recordings of the Bereitschaftspotential demonstrate the heteroge-
neity of its components. International Journal of Psychophysiology. 2012, 83, p. 65-70.

Applied Neuroscience

> BURSOVA, S., DUBOVY, P, VLCKOVA-MORAVCOVA, E., NEMEC, M., KLUSAKOVA, |., BELOBRADKOVA, J., BEDNARIK, J.
Expression of growth-associated protein 43 in the skin nerve fibers of patients with type 2 diabetes mellitus. Journal
of the Neurological Sciences. 2012, 315(1-2), p. 60-63.

...........................................................................................................................
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>  MITASOVA, A., KOSTALOVA, M., BEDNARIK, J., MICHALCAKOVA, R., KASPAREK, T., BALABANOVA, P, DUSEK, L., VOHAN-
KA, S., ELY, E., W. Post-stroke delirium incidence and outcomes: Validation of the confusion assessment method for the
intensive care unit (CAM-ICU). Critical Care Medicine. 2012, 40(2), p. 484-490.

> REKTOROVA, I, KRAJCOVICOVA, L., MARECEK, R., MIKL, M. Default mode network and extrastriate visual resting state
network in patients with Parkinson’s disease dementia. Neurodegenerative Diseases. 2012, 10(1-4), p. 232-237.

Molecular Veterinary Medicine

Molecular Bacteriology

» ALBRECHTOVA, K., DOLEJSKA, M., CIZEK, A., TAUSOVA, D., KLIMES, J. BEBORA, L., LITERAK, I. Dogs of nomadic pasto-
ralists in northern Kenya are reservoirs of plasmid-mediated cephalosporin- and quinolone-resistant Escherichia coli,
including pandemic clone B2-025-ST131. Antimicrobial Agents and Chemotherapy. 2012, 56(7), p. 4013-4017.

» TAUSOVA, D., DOLEJSKA, M., CIZEK, A., HANUSOVA, L., HRUSAKOVA, J., SVOBODA, O., CAMLIK, G., LITERAK, .
Escherichia coli with extended-spectrum beta-lactamase and plasmid-mediated quinolone resistance genes in great
cormorants and mallards in Central Europe. Journal of Antimicrobial Chemotherapy. 2012, 67, p. 1103-1107.

Animal Immunogenomics

» FUTAS, J, VYCHODILOVA, L., HOFMANOVA, B., VRANOVA, M., PUTNOVA, L., MUZIK, J., VYSKOCIL, M., VRTKOVA, 1,
DUSEK, L., MAJZLIK, I., HORIN, P. Genomic analysis of resistance/susceptibility to melanoma in Old Kladruber greying
horses. Tissue Antigens. 2012, 79(4), p. 247-248.

P SINGH, P. K, SINGH, S. V., SINGH, M. K., SAXENA, V. K., HORIN, P, SINGH, A. V., SOHAL, J. S. Effect of genetic variation
in the MHC Class Il DRB region on resistance and susceptibility to Johne's disease in endangered Indian Jamunapari
goats. International Journal of Inmunogenetics. 2012, 39(4), p. 314-320.

» DURKIN, K., COPPIETERS, W., DROGEMULLER, C., AHARIZ, N., CAMBISANO, N., DRUET, T., FASQUELLE, C., HAILE, A,
HORIN, P, HUANG, L., KAMATANI, Y., KARIM, L., LATHROP, M., MOSER, S., OLDENBROEK, K., RIEDER, S., SARTELET, A.,
SOLKNER, J., STALHAMMAR, H., ZELENIKA, D., ZHANG, Z., LEEB, T., GEORGES, M., CHARLIER, C. Serial translocation by
means of circular intermediates underlies colour sidedness in cattle. Nature, 2012, 482(7383), p. 81-84.

Animal Cytogenomics

» HORNAK, M., ORACOVA, E., HULINSKA, P, URBANKOVA, L., RUBES, J. Aneuploidy Detection in Pigs Using Comparative
Genomic Hybridization: From the Oocytes to Blastocysts. PLoS ONE. 2012, 7(1), e30335.

Mammalian Reproduction

» SEBESTOVA, J.,, DANYLEVSKA, A., NOVAKOVA, L., KUBELKA, M., ANGER, M. Lack of response to unaligned chromo-
somes in mammalian female gametes. Cell Cycle. 2012, 11(16), p. 3011-3018.
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3.5 Common Evaluation of Scientific Excellence

The first independent evaluation of scientific excellence in CEITEC was held
onJune 2012. More than twenty top experts from leading scientific institutions from
around the world arrived in Brno in order to evaluate the work of over 400 scientists
from CEITEC. CEITEC organized evaluations of scientists solely by foreign experts,
which guarantees truly independent and transparent evaluations. The aim was
to gain an unbiased picture of the current state of affairs and to receive recommen-
dations from those eminent in the field that could be implemented in individual
Research Groups.

An independent evaluation by external assessors is part of the long-term strategy

of the centre’s management as well as being beneficial to the centre’s international
standing. During the preparation of the whole evaluation process CEITEC found inspiration abroad, mainly at the Bel-
gian VIB institute. Individual evaluation committees for each Research Programme were chaired directly by members
of the International Scientific Advisory Board of CEITEC or by other experts from prestigious institutions.

The chairs of the evaluation boards were:

. , Institute of Applied Physics, Technical University of Vienna — RP 1 Advanced Nano- and Micro-
technologies
. , Austrian Institute of Technology — RP 2 Advanced Materials
. , Leibnitz Institute for Molecular Pharmacology Berlin — RP 3 Structural Biology
« Dirk Inzé, Vlaams Instituut voor Biotechnologie — RP 4 Genomics and Proteomics of Plant Systems
. , Andaluzian Center for Molecular Biology and Regenerative Medicine — RP 5 Molecular
Medicine
, University of Geneva — RP 6 Brain and Mind Research
, School of Biosciences University of Kent - RP 7 Molecular Veterinary Medicine



http://www.ceitec.eu/twenty-renowned-science-experts-from-abroad-evaluating-ceitec-scientists-in-brno/
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The system of evaluation consisted of three parts. Firstly, standard results for scientific work, the quality of pub-
lished outputs, cooperation with the application sphere and success in getting international grants were evaluated.
The evaluation was exacting. For example, any publications falling below the median in the relevant field were not
included in the evaluation and, in contrast, the most prestigious journals were assigned a higher evaluation weigh-
ting. In the second part, individual research groups were compared to the relevant top teams in their fields in presti-
gious research institutes in Europe - namely Imperial College London, VIB (Vlaams Instituut voor Biotechnologie)
in Belgium, EMBL (The European Molecular Biology Laboratory) based in Heidelberg in Germany and the Hebrew Uni-
versity of Jerusalem in Israel. In the third part there were personal interviews by scientists with the evaluators, who,
apart from the overall vision and goals of the group, also evaluated the ability of Group Leaders to convince them that
in future they can truly attain top results and bring the level of science at CEITEC closer to the best research centres.
The ability and clear plans of the Research Group Leaders to ensure support and growth for young talents was also
essential. Finally, reports from all parts were summed up, which will provide a quantifiable reply as to how the given
team is doing and includes very important recommendations which will be implemented in the coming years. The
next evaluations will then take place at 2014, 2016 and 2020. Subsequent evaluations will take place in four-year
intervals.

The final results turned out to be positive for CEITEC. As Professor Wolfgang Knoll, the Scientific Director of the Aus-
trian Institute of Technology and the Chairman of the CEITEC International Scientific Advisory Board mentioned
the first evaluation showed that some research groups can already rank among the European elite and most rese-
archers recruited by CEITEC definitely had the potential to achieve that level. Over a 5 to 10-year timeframe CEITEC
should be the one of the leading European centres.

Results*:

Overview Number of RGs Percentage

*The results were presented in line with the ERC

Al S 0 classification, i.e. using a scale from A
A2 12 23% (excellent) to D (unsatisfactory). In addition,
A3 . e group A has 3 subcategories

? (A1, A2 and A3).

B 16 30%
C 11 21%
D 0 0%
Total 53 100%
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3.6 Research infrastructures

Czech scientists are part of Instruct

Breakthroughs in biomedical science are a step closer with the launch
of “Instruct’, a new European infrastructure in the field of structur-
al biology. CEITEC MU joined the project as the representing part-
ner from the Czech Republic. The Czech Republic is among the first
eight countries to become involved in the establishment of Instruct;
the founding agreement was signed on 23" February 2012. As a re-
sult, scientists from participating countries will benefit from the use
of the most advanced technologies. All Czech scientists in the field
of structural biology will be able to access the very best technology
and use unique technologies and facilities in any of the participating
countries. With the cooperation of the leading European scientific institutes in the field of structural biology, In-
struct will provide academic scientists and commercial entities with access to facilities and technologies. This puts us
in an exclusive club of leading institutes and experts in the field. The status of an Instruct affiliated national centre
will be held by the Czech Integrated Infrastructure for Structural Biology (CIISB), which joins the Structural Biology
Laboratories of the CEITEC centre and the Centre of Molecular Structure of the BIOCEV centre. It provides the Czech
scientific community with the possibility of “open access” to the latest technologies and information from the field.

CEITEC is part of Czech node of ELIXIR

New technologies such as next-generation sequencing cause that data about DNA, proteins and other molecules
structure (i.e., bioinformatics data) is doubling every few months. The data are very useful and valuable, but such
a volume of information cannot be handled by one institute or one country. For this reason, the European Strate-
gy Forum on Research and Innovation (ESFRI) initiated establishment of pan-European bioinformatics infrastruc-
ture ELIXIR.

9 The goal of this distributed infrastructure is to ensure that bioinformatics

& data are kept safe and made easily accessible. Till now, ELIXIR leadership
EI’ 'r . body was formed and 13 countries joined ELIXIR. Also Czech Republic joined
Data for Life ELIXIR - at 3 September 2012. As a next step, ELIXIR announced a call

for proposals of its national parts (so called national nodes). In Czech Repub-

lic, CEITEC together with UOCHB (a Czech ELIXIR coordinator) and 5 other

Czech life science and IT organizations accepted this challenge. They to-

gether established a Czech ELIXIR node as a distributed infrastructure, focused on handling of Czech bioinformatical
data and software tools. A big part of this node is located in Brno. Specifically, there will be for example storage
of human genome data focused on hematological and oncological diseases. Moreover, in the ELIXIR node, CEITEC
connects its IT resources with CERIT-SC - a large IT provider and tool developer also located in Brno. CEITEC and CE-
RIT-SC together offer a set of tools for processing of genome data. These tools can be executed on the same site

where the size extensive genome data are stored, leveraging direct access to these data without the need to copy
them elsewhere.


http://www.ceitec.eu/czech-scientist-are-becoming-a-part-of-a-european-network-of-centres-for-structural-biology/
http://www.ceitec.eu/ceitec-is-part-of-czech-node-of-european-bioinformatics-infrastructure/
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3.7 Core Facilities

The CEITEC Core Facilities will offer access to cutting-edge, often expensive equipment to the research
community. Our goal is to be a central hub for shared resources that provide the academic and industrial
scientific investigators not only use of instrumentation, but also technology development and service.

The Core Facilities will be established in two locations in Brno:

The campus of Masaryk University in Brno - Bohunice, the centre of life sciences and biomedicine, bene-
fits from being near the Faculty Hospital in Brno and the INBIT Biotech incubator.

The Brno University of Technology campus in Brno Pod Palackého vrchem, the centre for material science
and advanced technologies, neighbours the Czech Technology Park and comprises INMEC.

All CEITEC Core Facilities are available to external users (academia and companies). Czech and interna-
tional researchers from universities and research institutes interested in accessing Core Facilities can ben-
efit from support of CEITEC - open access project funded by the Ministry of Education, Youth and Sports
of the Czech Republic. International users of Josef Dadok national NMR centre can be supported by Bio-
NMR project funded by 7™ Framework Programme.

1. Nanolithography
and Nanofabrication

10. Molecular and Functional
Imaging

2. Nanocharacterisation

9. Genomics

3. Structural Analysis
Laboratory

8. Proteomics

4. Nanobiotechnology
and Biointeractions

7. Cryo-electron
Microscopy and Tomography

5. Single Crystal X-ray Diffraction

6. Josef Dadok National
NMR Centre



http://www.ceitec.eu/about-us/central-laboratories/
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Nanolitography and Nanofabrication
Head of Core Facility: Tomas Sikola

News in 2012: In addition to the already existing tools, scanning electron microscope com-
bined with focused ion beam (FIB) has been purchased and installed. Tenders for purchasing
of an atomic layer deposition system (ALD), lithographic scanning electron microscope and wire bond-
ing system have been finished successfully, with instruments to be delivered in the 2" quarter of 2013.

The works on the more detailed specification of the clean room facility, built-in technologies and
instruments continued.

The Core Facility is designed for fabrication of nanostructures by lithographic methods (top-
down approach) and by self-assembly methods (bottom-up approach). All necessary technolog-
ical steps for the fabrication of functional nanodevices (design, lithography, metallization, sput-
tering, packaging, and testing) will be available to the Core Facility users. Advanced methods
for the guided growth (self-assembly) of the nanostructures will also be at their disposal and their
interconnection with classical lithography techniques will be possible.

The clean room laboratory (class 100 — 1 000) equipped with the state-of-the-art techniques
for the nanofabrication of nanostructures enables an effective fabrication of all kinds of nano- and
microstructures and devices in one facility. Together with the Nanocharacterisation Core Facili-
ty it offers a unique combination of techniques providing both the fabrication and diagnostics
of complex functional nanostructures and nanodevices.
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Research

Head of Core Facility: Josef Humlicek

News in 2012: In addition to the already existing tools new instruments have been purchased and
installed. It covers optical microscope suitable for observing lithographic structures, spectroscopic
reflectometer, and FT-IR microscope. Additionally, a scanning near-field optical microscope, scanning

probe microscope combined with a mRaman spectrometer and two spectroscopic ellipsometers for
the UV/VIS and IR ranges will be available in the 1 quarter of 2013. The works on the more detailed
specification of the clean room facility, built-in technologies and instruments continued.

The Core Facility is designed for characterisation of surfaces and nanostructures by various analyti-
cal methods. It also includes complex facilities for in-situ investigation of the processes responsible
for the growth of thin films and self-assembling nanostructures.

The clean room laboratory (class 1 000 — 100 000) equipped with the state-of-the-art techniques
for characterisation of nanostructures provides an effective characterization and analysis of all types
of nano- and microstructures and devices.
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Structural Analysis Laboratory
Head of Core Facility: JiFi Svejcar

News in 2012: Advanced structural methods include as an integral part the X-Ray diffraction
methods, for which the Core Facility has, as of February 2013, at its disposal two top-class diffrac-
tometers from the Japanese company Rigaku. Powder diffractometer SmartLab 3kW with standard
Cu anode and variable additional equipment such as eulerian cradle, parallel beam optics, germa-
nium monochromators, small-angle scattering unit, X-Y mapping table, high- and low-temperature
vacuum chambers and reactive chamber allows performing advanced applications, for example
x-ray reflectivity, rocking curve, small-angle x-ray scattering, in-situ measurement, etc. Diffractom-
eter SmartLab 9kW, dedicated to the study of planar structures, is equipped with a rotating 9kW Cu
anode and in-plane goniometer. It is designed primarily for the measurement of ultra-thin layers and
reciprocal-space mapping. The system also allows, for example, SAXS measurements with a resolution
of up to 100 nm.

The Core Facility provides for advanced structural studies by means of high-resolution transmission
electron microscopy (including local chemical analysis and diffraction) and high resolution scanning
electron microscopy (including local elemental analysis and electron backscatter diffraction) both
in high and low vacuum, surface modification (machining, layer deposition) by ion beam, and precise
manufacturing of TEM foils by ion beam.

Highly advanced materials imaging at the atomic scale level will be available coupled with the avail-
ability of highly sensitive chemical analysis at the nano-scale level. It will be possible to observe
and analyse both conductive and non-conductive bulk specimens of technical materials in terms
of chemistry and crystallography without coating. High-resolution imaging, analysis and ion beam
manipulation as well as advanced TEM sample preparation techniques will be possible.

Biomolecular Interaction
Head of Core Facility: Michaela Wimmerova

News in 2012: In November 2012, the automatic system for isothermal titration calorimetry, Auto
ITC200, was installed. Routines, scripts and rules to operate the system in CF mode have been pre-
pared. First two months of 2013 will serve as a test period to modulate needs of individual users. The
machine will be operated by two technicians; sample sheets will be prepared for each measurement.

The apparatus will be fully operational and open to all individuals both from inside and outside users
since March 2013. Expertise with data evaluation and data evaluation training is guaranteed by three
experienced scientists.
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The Core Facility provides for methodologies for scanning probe imaging of biological samples ranging
from individual molecules to tissues, nanomanipulations and nanolithography, immobilisation and mod-
ification techniques, biosensor and calorimetry-based investigation of biomolecular interactions in real
time.

The successful application of nanobiotechnologies and biosensor-related techniques in biology requires
a multidisciplinary knowledge in biochemistry, biophysics, bioorganic chemistry, material science, elec-
tronics and image analysis. Centralised organisation of instrumentation and a team of experienced re-
searchers will ensure expert services for untrained users and the cost-effective use of resources. Benefits
include simple access to promising nano-methods, shortened preliminary experimentation and the quick
generation of high-quality data.

Single Crystal X-ray Diffraction

Head of Core Facility: Jaromir Marek

Newsin2012: Core Facility offered currentequipment maintained by the Glycobiochemistry Reserach Group
to at least partially cover needs of internal and external users in protein crystallization. The instrumenta-
tion, albeit with lower capacity and more manual work, includes automation robotics for crystal setup,
storage capacity and inspection system with UV monitoring. The CF offers setup of more than 600 crystal-
lization conditions for screening, which can be enhanced over 1300 after being fully operable. In connec-
tion with difractometers installed in 2013 the Core Facility will be able to evaluate diffraction properties
of prepared crystals.

Changes in available instrumentation had enabled us to expand the range of methodologies used
by originally “single crystal only” CF into area of the Small Angle X-ray Scattering (SAXS) with biomacromo-
lecular samples in solution. All X-ray instrumentation for SAXS and single crystal diffraction experiments
had been selected during 2012 and are installed now (February 2013).

The Core Facility provides for diffraction experiments with single crystal samples focused on determining
the 3-D structure of (macro)molecules down to atomic resolution. Range of applicable molecular mass:
from 102 up to 106, where the lower value covers molecules significant for nanotechnology, material sci-
ence or pharmacology and upper limit covers biomacromolecules such nucleic acids, proteins and their
complexes. Automated screening of crystallization conditions, optimisation of protein crystals growth.

The diffraction of X-rays in single crystal samples is the most important and - if an appropriate sample
is available - also the fastest methodology currently available for the determination of atomic structures
of molecules and/or macromolecules and their complexes. The Faculty of Science at Masaryk Universi-
ty has almost 20 years of experience with the diffraction laboratory focussed on small molecules. The
new Core Facility is a coherent extension to new, macromolecular and biological studies of subjects with
higher molecular masses. The bottleneck in diffraction techniques — time consuming preparation of pro-
tein crystals — will be overcome using a highly automated high throughput infrastructure for protein
growth preparation, monitoring, and analysis. Centralised organisation of this instrumentation allows
cost-effective use of resources and the exploitation of results even for untrained users.
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Josef Dadok National NMR Centre

Head of Core Facility: Radovan Fiala

News in 2012: Five NMR spectrometers with proton operation frequencies from 500 MHz to 950 MHz
were installed and put into operation in the period between June and October 2012. Since November
of 2012 the Core Facility has been operational with the above mentioned instruments. Official open-
ing of the facility took place on January 23,2013, followed by a scientific symposium on January 24,

The Core Facility provides for investigation of the biomolecular structure and dynamics by NMR spec-
troscopy. Development of novel methodologies for biomolecular NMR spectroscopy (development
of new pulse sequences with improved sensitivity and resolution, development of methods provid-
ing additional structural restraints, improvement of strategies for three-dimensional structure calcula-
tions and for analysis of the relaxation data in terms of biomolecular dynamics).

NMR (Nuclear Magnetic Resonance) spectroscopy is a key technology for research in modern life sci-
ences allowing detailed investigation of biomolecular structure and dynamics at the atomic level, both
in solutions and in solid state. The successful application of NMR in biology requires multidisciplinary
approach combining knowledge in biochemistry, molecular biology, quantum physics, electronics,
data analysis, and computational chemistry. The high-end instrumentation and the team of experi-
enced researchers will ensure expert services, user training, and the cost-effective use of resources
both for internal and external users. Benefits include access to state-of-the-art high-field NMR instru-
mentation and support in processing, analysis and interpretation of the experimental data.
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Cryo-electron Microscopy and Tomography
Head of Core Facility: Jiirgen Plitzko

News in 2012: The Core Facility has been fully staffed with onset of its working activities in January
2013. Two experienced researchers Daniel Némecek, PhD. and Tanvir Shaik, PhD. have been hired. The

equipment for the Core Facility has been tendered with the expected delivery at the beginning of
2014.

Modern electron microscopy in structural biology on the cellular and molecular level is performed
by cryo-electron microscopy and cryo-electron tomography. Cryo-electron tomography (cryo-ET)
is the only method to address pleiomorphic structures like cells and organelles in a close to native
state, while cryo-electron microscopy (cryo-EM) is applied to study single particles, primarily larger
macromolecular complexes, which have been isolated and purified by biochemical methods. Both
methodologies provide information on the cellular and molecular level and are therefore ideal for in-
depth structural-functional analysis in combination with state of the art biochemical characterisation.
The main activities of the Core Facility will be centred on application of cryo-EM and cryo-ET, imple-
mentations of the required image processing capabilities, and explorations of suitable cryo-prepara-
tion techniques.

The main objective of the Core Facility is to establish a world-class facility for cryo-electron micros-
copy accessible also for external users. The centre will provide access to EM instrumentation set up
for high-throughput image acquisition for single particle analysis as well as for the acquisition of cel-
lular cryo-electron tomograms. Moreover, it will provide assistance to external users/collaborators
in image processing (e.g. 3-D reconstruction, denoising, pattern recognition, segmentation, visualiza-
tion). External user projects will be selected by peer review on the basis of scientific merit, technical
suitability and feasibility.

Proteomics
Head of Core Facility: Zbynék Zdrahal

News in 2012: Installation of new LC-MS/MS system with high resolution hybrid mass spectrometer
Orbitrap ELITE - this instrumentation substantially improves our capabilities in analysis of complex
protein samples in terms of sensitivity and sample coverage, it enables application new techniques for
relative quantitation and characterization of posttranslational modification.

Installation of new LC-MS/MS system with hybrid mass spectrometer QTRAP 6500 - This type of instru-

mentation extends our application area with targeted proteomics methodology. It enables quantita-
tion of selected proteins (e.g. marker proteins) with unsurpassed sensitivity.

New contacts were established with two international proteomics laboratories — Functional Genomics
Center in Zurich (successful application within the frame of the project PRIME XS) and Proteomic Core
Facility at Medical University of Vienna



http://www.ceitec.eu/about-us/central-laboratories/cryo-electron-microscopy-and-tomography/
http://www.ceitec.eu/about-us/central-laboratories/proteomics/

ICEITEC

The Core Facility provides for mass spectrometry — based proteomics. Activities of the Core Facility cover
all steps of proteomic analysis — protein isolation, separation of protein mixtures, protein characterisa-
tion by mass spectrometry and bioinformatics data processing.

Genomics
Head of Core Facility: Boris Tichy

News in 2012: In 2012 DNA microarray scanner and 8-capillary DNA sequencer were acquired. Tenders
for two benchtop massively parallel sequencers were started (both finished successfully in the begin-

ninig of 2013). Access to the instruments and services based on them will be offered since 2" quarter
of 2013. instruments will be placed in provisional location in Masaryk university Campus.

The Core Facility provides for application of new high-throughput methods into basic and applied re-
search, and development and optimisation of methods for genomic analyses.

Combination of high-end equipment and expertise for the complete experimental workflow from ad-
vanced sample preparation to complex genome analysis. Precise sample preparation techniques (cell
sorting, microdissection) followed by combination of various complementary approaches in the analy-
sis of the genome (massive parallel sequencing, microarrays, quantitative PCR) will make it possible to
perform even very complex experimental designs including single cell genomics or diseased vs. healthy
cells genome and transcriptome analyses.
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Molecular and Functional Imaging

Head of Core Facility: lvan Rektor

News in 2012: The Core Facility is involved in two consortia preparing 7FP projects. The co-operation
with Hospital Universitaire Geneve has started with implementing the methodology of concurrent

scalp and depth structure EEG recording. This technique is being developed also in sight of the acqui-
sition the HD-EEG (256 channel) machine in 2013. The methods of ASL and DTl has been introduced, so
far on the hospital MRI, in order to be prepared for the new CF-MRI equipment.

The Core Facility provides for methodologies for in-vivo magnetic resonance imaging (MRI) and
magnetic resonance spectroscopy (MRS) of human, animal and plant tissues with spatial resolution
reaching to 0.1 mm, with the main application in functional (fMRI) and molecular imaging (mMRI)
of the brain.

Basic as well as applied research in medicine (human and animal) including pharmacology, molec-
ular and cell biology requires in-vivo insight into live organs and tissues as a very important part
of a multi-level and multidisciplinary approach. Modern MRI methods make it possible to visualise
the anatomical structures of living objects, but also to discover their functional organisation and
the chemical mechanisms underlying health and disease. Currently an effort is put in tracking their
dynamics, to multimodal imaging (such as by combining MR with electrophysiology or transcranial
magnetic stimulation), and to visualise biological processes at the cellular and molecular levels using
molecular MRI by employing targeted contrast agents, spectroscopic imaging, diffusometry or relax-
ometry. The intended infrastructure will be also used for technological and methodological research
aiming to improve existing imaging methods or to develop new methods and data processing strate-
gies for the study of animate as well as inanimate matter, thus establishing a bridge between life and
material sciences.
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4.1 New CEITEC Executive Director

From November 2012, the new executive director of CEITEC is to be Markus Dettenhofer. He was success-
ful against a range of foreign candidates in an international selection process. This experienced manager
in the science and research field is a trained at prestigious universities such as University of California at
Berkley and Harvard. His priority is to make CEITEC an internationally recognised scientific centre that will
attract other top scientists. In the management of CEITEC, Dettenhofer replaces Tomas Hruda, who has
taken the position of Deputy Czech Minister of Education.

Markus Dettenhofer studied microbiology and immunology at the renowned University of California
at Berkley and gained his Ph.D. in molecular microbiology and immunology at Johns Hopkins Universi-
ty. He undertook post-doctoral studies in genetics at Harvard Medical School. Before joining CEITEC he
led research projects in the company Crucell (Johnson & Johnson) focussing for example on the search
for viral vaccines and antibodies. He has worked in both the academic environment and in the biotechnolo-
gy industry, gaining significant experience in running international scientific projects, as well as the transfer
of technologies and marketing. He is also the author of a range of peer-reviewed publications.

4.2 (oordination Board

Coordination Board is the highest authority of the Centre. It has been
operational since December 2009 and from the end of 2010 meets
on a quarterly basis (March, June, September, and December).
The Board approves the Governing Documents (including among
others the budget of the Central Management Structure), Common
Rules and Policies and makes other key decisions, such as the approval
of nominations for the Executive and Scientific Director. Coordination
board is composed of representatives of project partners and external
representatives.

Nominated Members in 2012 - statutory representatives:

1. Assoc. Prof. PhDr. Mikulas Bek, Ph.D., rector, Masaryk University
2. Prof. Ing. Karel Rais, CSc., MBA, rector, Brno University of Technology
3. Prof. Ing. Jaroslav Hlusek, CSc., rector, Mendel University in Brno

4. Prof. MVDr. Vladimir Vecerek, CSc., MBA, rector, University of Veterinary and Pharmaceutical Sciences Brno
5. Prof. RNDr. Ludvik Kunz, CSc., dr. h. c., director, Institute of Physics of Materials
6. Prof. MVDr. Bretislav Koudela, CSc., director, Veterinary Research Institute

Expert Representatives in 2012:

1. Prof. Gustaaf Borghs, IMEC Fellow, Full professor at Katholieke Universiteit Leuven, Belgium

2. Prof. Stefan Maier, Co-Director of Centre for Plasmonics & Metamaterials, Imperial College London, UK
3. Ing. Jaroslav Dolezal, CSc., National Executive, Honeywell, Czech Republic

4. Prof. RNDr. Vladimir Kral, DSc., API Development Director, Zentiva, Prague, Czech Republic,

Guestsin 2012:

Governor of SM, Mayor of Brno, JIC Executive Director
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4.3 International Scientific Advisory Board

International Scientific Advisory Board is the highest scientific advisory body of the Centre. It meets twi-
ce a year, at least once physically in Brno. The Board plays a crucial role in the Common Evaluation
of Scientific Excellence as it sets the criteria, comments on the planned research activities and gives re-
commendations regarding strategic positioning of the Centre.

ISAB Members in 2012:

1. Prof. Andrés Aguilera, Head of Molecular Biology Department
and Scientific Vice-director, Andalusian Centre for Molecular Biology
and Regenerative Medicine (CABIMER), Seville, Spain

2. Prof. Dirk Inzé, Scientific Director and Department Director, Flan-
ders Institute for Biotechnology, Department of Plant Systems Biolo-
gy, Gent, Belgium

3. Prof. Wolfgang Knoll, Managing Director, Austrian Institute
of Technology, Vienna, Austria,Chairman of ISAB

4. Prof. Christoph M. Michel, Director, Functional Brain Mapping
Laboratory, Department of Fundamental Neurosciences, University
Medical School, Geneva, Switzerland

INTERNATIONAL SCIENTIFIC
5. Prof. Yoshio Nishi, Director of Research, Center for Integrated Sys- ADVISORY BOARD

tems, Stanford University, Palo Alto, USA
be =T =t

6. Prof. Hartmut Oschkinat, Scientific Director, Leibnitz Institute
for Molecular Pharmacology, Berlin, Germany
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