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General Information

Masaryk University
Masaryk University, initially composed of 4 faculties, including the Faculty of Science, was established in on
January 28, 1919, not long after the foundation of an independent Czechoslovak state. The university, located
in Brno, is now the second-largest public university in the Czech Republic and the leading higher education
institution in Moravia. It consists of 9 faculties with more than 200 departments, institutes, research centres,
and clinics.
One of the top priorities of Masaryk University is scientific research. The university has attained a leading
position in competitions for research grants, is making considerable financial investments in its facilities, and
successfully develops tools to support research and innovation. Masaryk University places a strong accent on
international cooperation with prestigious foreign universities and research scientific centres. It sustains
a continuous exchange of knowledge, ideas, information, researchers, instructors, and students throughout the
world, and it assures equal chances of access to education. 

Faculty of Science
and its Study Programmes
The current location of the faculty is, in part, in a reconstructed historical area in the centre of Brno, and in a newly built modern university campus, the home of biology and chemistry departments, in the
city outskirts. Academic activities are supported by state-of-the-art
technical facilities at the individual departments.
The Faculty of Science provides a higher education in all fundamental fields of natural sciences, such as biochemistry, biology, chemistry, geography, geology, mathematics, and physics. There are about
130 accredited fields of study in the Bachelor’s, Master’s and graduate study programmes. More than 3500 students currently attend the
Faculty of Science, from which about 800 are the graduate students.
Masaryk University provides a number of services for students, such as
dormitory accommodation, cafeteria meals, sports and cultural activities, and offers special activity programmes for foreign students.

Dean of the Faculty of Science
Assoc. Prof. Milan Gelnar, CSc.

The primary goal of the graduate studies is to prepare students to engage in original research after acquiring deep knowledge and understanding of a discipline. All graduate programmes are focused on scientific
research and independent, creative practical or theoretical work in fundamental and applied research and
development. The standard period of the graduate study is 4 years, which may be extended to a maximum
period of 7 years. Studies are pursued according to an individual study plan under the guidance of a supervisor,
and are completed by passing a standard examination and defence of the dissertation.
For more information, please see the web site (www.sci.muni.cz)
or contact the International Office (int@sci.muni.cz).

General Information

Doctoral Study
Programme	Field of Study
Biology

Animal Physiology
Anthropology
Botany
Ecology
Ecotoxicology
General and Molecular Genetics
Genomics and Proteomics
Hydrobiology
Microbiology
Molecular and Cellular Biology
Parasitology
Plant Anatomy and Physiology
Zoology

Biochemistry

Biochemistry
Biomolecular Chemistry

Chemistry

Analytical Chemistry
Chemistry of Macromolecular Compounds
Environmental Chemistry
Inorganic Chemistry
Materials Chemistry
Organic Chemistry
Physical Chemistry

Geography

Cartography, Geoinformatics and Remote Sensing
Physical Geography
Regional Geography and Regional Development

Geology

Geological Sciences

Mathematics

Algebra, Number Theory and Mathematical Logic
General Problems of Mathematics
Geometry, Topology and Global Analysis
Mathematical Analysis
Probability, Statistics and Mathematical Modelling

Physics

Biophysics
Condensed Matter Physics
General Physics
Mechanical Behaviour of Materials
Plasma Physics
Theoretical Physics and Astrophysics
Wave and Particle Optics

General Information

Research centers
Eduard Čech Center for Algebra and Geometry (Coordinator J. Slovák)
Ichtyoparasitology - center of basic research (Coordinator M. Gelnar)
Jaroslav Hájek Center for theoretical and applied statistics (Coordinator I. Horová)
Integrated bioanalytical technologies for microanalyses and diagnostics using laser induced fluorescence
and mass spectrometry (Coordinator Z. Glatz)
• Biomolecular centre (Coordinator V. Sklenář)
•
•
•
•

The long-term research plans 2005–2011
• Diversity of Biotic Communities and Populations: Causal Analysis of variation in space and time (Coordinator
M. Chytrý)
• Dynamic Geovisualisation in Crises Management (Coordinator M. Konečný)
• Physical and chemical properties of advanced materials and structures (Coordinator J. Humlíček)
• Interactions among the chemicals, environment and biological systems and their consequences on the global, regional and local scales (INCHEMBIOL) (Coordinator I. Holoubek)
• Mathematical structures and their physical applications (Coordinator J. Rosický)
• Molecular basis of cell and tissue regulations (Coordinator J. Fajkus)
• Proteins in metabolism and interaction of organisms with the environment (Coordinator J. Koča)
• Study and application of plasma chemical reactions in non-isothermic low temperature plasma and its interaction with solid surface (Coordinator J. Janča)

Department of Anthropology

Address: Kotlářská, 611 37 Brno, Czech Republic, Phone: +420 549 49 1432, fax: 541 21 1214
e-mail: antrop@sci.muni.cz, http://anthrop.sci.muni.cz/

Head

Prof. Jaroslav Malina, phone: +420 549 49 5755, e-mail: jmalina@sci.muni.cz

Research and Educational Activities:

Our research and educational activities include the following topics:
1. The Dictionary of Anthropology
2. Anthropology of the Death: The Comparative Sociocultural Analysis of the Dying, Death, Burial Rites and Rituals.
3. Internet Database of Human Skeletal Remains Uncovered by Archaeological Researches in the Moravia and Silesia.
4. Reconstruction of Socio-cultural Strategies of Lower-Paleolithic Peoples based on Technological-economical Analysis of the Industry Made of Hard Animal Tissues from the Dolní Věstonice I. Site (KPI Technological
Analysis).
5. Introduction of 3D virtual models into the Anthropological Examination

Our students carry out anthropological-archeological research at Diváky.

Laboratory of Morphology
and Forensic Anthropology
Research group leader:
Petra Urbanová, phone: +420 549 49 4966, e-mail: urbanova@sci.muni.cz
Senior scientist:	Miroslav Králík (kralik@sci.muni.cz)
http://anthrop.sci.muni.cz/page.yhtml?id=453
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Department of Anthropology

The Laboratory of Morphology and Forensic Anthropology focuses on studying issues of biological, skeletal
and forensic anthropology by using techniques of image and shape analysis. Linked primarily by advanced
methodology, ongoing investigations cover a broad spectrum of theoretical and practical issues ranging from
sex determination and sexual dimorphism in human skeleton, to hand morphology, or to craniofacial variations
etc. The workplace is equipped with up-to-date devices which enable us to study biological objects on different
levels of resolution (optical microscope, MicroScribe, binocular magnifying glass); in many cases non-invasively
yet with high accuracy (MicroScan, AMIRA software). The staff cooperates with archaeologists and forensic practitioners who provide necessary feedback for ongoing projects.
Representative publications:
Urbanová P., Králík, M. COLIPR. COordinate-based Legal Investigation PRogram, Masaryk University, Brno, Czech
Republic, 2008. http://anthrop.sci.muni.cz/page.yhtml?id=443
Králík M., Urbanová P., Hložek M.: “Finger, Hand and Foot Imprints: The Evidence of Children on Archaeological
Artefacts“ in Children, Identity and the Past, Cambridge Scholars Publishing, Newcastle, 2008.
Urbanová P., Novotný V.: “Distinguishing between Human and Non-human bones: Histometric metod for forensic antropology“, Anthropologie 2005, XLIII, 77-85.
Urbanová P., Eliášová H., Králík M.: “Morphometric Outline-Based Approaches in Forensic Anthropology“ in XX
Congress of International Academy of Legal Medicine. Free Papers Proceedings, Budapest, Hungary, August 23-26, 2006.

11

Department of Anthropology

3D modeling and real samples in the laboratory.

Laboratory of Skeletal
and Biological Anthropology
Research group leader:
Tomáš Mořkovský, phone: +420 549 49 4966, e-mail: tmorkovsky@email.cz
Senior scientist: Martin Čuta (mcuta@yahoo.com), http://anthrop.sci.muni.cz/
In the section of skeletal anthropology, we carry out standard anthropological examination of skeletal remains featuring assessment of age, sex, body characteristics, ethnic (population) affinity and other characteristics of various origins and dating. The department owns a number of collections of osteological samples from
various historical periods and various populations; we use them as reference osteological samples for comparative and technique-advancing studies.
The biological anthropology section studies anthropology of the living man, sports anthropology and human variability. The laboratory is equipped with professional osteometric and anthropometric instruments.
Appliances for traditional and up-to-date imaging methods are available for the staff and students. The laboratory also features an extensive and unique collection of casts of human body parts and photographical material
from various parts of the world.
Representative publications:
Urbanová, P., Peška J., Kalábek M., Králík M., Mořkovský T., Jarošová I., Hložek M., Dreslerová G., Vaňharová
M., Nováček J., Krásná S., Malá P.: “Anthropological and archeological analysis of unique Eneolithic grave from
Olomouc - Nemilany site, Czech Republic“, Humanbiologia Budapestinensis, 2007, 30, 37-44.
Králík M., Peška J., Kalábek M., Urbanová P., Mořkovský T., Jarošová I., Dreslerová G., Nováček J., Malá P., Krásná
S.: “Předběžná analýza kosterních pozůstatků a hrobové výbavy jedince kultury lidu se šňůrovou keramikou
z lokality Olomouce-Nemilan, ulice Lidická (Nemilany 4) Předběžná analýza kosterních pozůstatků a hrobové
výbavy jedince kultury lidu se šňůrovou keramikou z lokality Olomouce-Nemilan, ulice Lidická (Nemilany 4).,
Ročenka 2005, 38, 108-145.
Novák L., Kukla L., Čuta M.: “Child and Adolescent Longitudinal Growth Data Evaluation Using Logistic Curve
Fitting with Use of the Dynamic Phenotype Method“, Scripta medica 2008, 81, 31-46.

Laboratory of Social
and Cultural Anthropology
Research group leader:
Jaroslav Malina, phone: +420 549 49 5330, email: jmalina@sci.muni.cz
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Department of Anthropology

Senior scientist: Josef Unger (unger@sci.muni.cz)
Traditionally, anthropology in Brno has been paying attention to variations among human populations which
are manifested within both biological and social and cultural variants. Conceptualized by a necessary integral
holistic research and international cooperation the laboratory studies existences of local unique socio-cultural variants of universal structures deposed in human minds and behavior, their commonalities and variations
throughout the entire continuum of evolution. Particular attention is paid to issues covering human sexuality
and burial rites and customs.
Representative publications:
Malina J. a kolektiv, Antropologický slovník aneb aneb co by mohl o člověku vědět každý člověk, CERM, Brno, 2009.
Unger J., Hašek V.: “Motten und Hausberge des 13. und 15. Jahrhunderts in Süd- und Mittelmähren“, Beiträge
zur Mittelalterarchäologie in Österreich 2007, 23, 263-275.
Unger J. Pohřební ritus 1. až 20. století v Evropě z antropologicko-archeologické perspektivy, Akademické nakladatelství CERM, Brno, 2006.

Laboratory of Paleoanthropology
and Paleoethnology
Research group leader:
Jiří Svoboda, phone: +420 549 49 5330, email: 36778@mail.muni.cz
Paleoethnology: the main objective is to define the theoretical bases of reconstructing past human
societies, with emphasis on the hunter-gatherers. Our approach combines the anthropological, environmental, experimental, and ethnological records. We focus on interdisciplinary detail analysis and interpretation of
selected “model areas”; e.g. the Dolní Věstonice - Pavlov area (a case study of the past populations) or actual
Siberian evidence (an example of the living populations).
Burial rite research: the main objective of the section is to study the burial rites performed by historic and
prehistoric societies within the limited geographical regions of Central Europe and extensive regions throughout the world.
Representative publications:
Svoboda J.: “On modern human penetration to Northern Eurasia: The multiple advances hypothesis“ in: P.
Mellars, K. Boyle, O. Bar-Yosef, Ch. Stringer (eds.) Rethinking the Human Revolution, Cambridge 2007.
Svoboda J.: “The Upper Paleolithic burial area at Předmostí: Ritual and taphonomy“, Journal of Human Evolution
2008, 54, 15-33.
Svoboda J., Králík M., Čulíková V., Hladilová Š., Novák M., Nývltová-Fišáková M., Nývlt D., Zelinková M.: “Pavlov
VI: An Upper Paleolithic living unit“, Antiquity 2009, 83, 282-295.
Holub M.: “Luk – zbraň mladopaleolitických lovců (Bow – the weapon of Upper Palaeolithic Hunters)“, Ve
službách archeologie 2008, 2/08, 209-211.
Sázelová S.: “Female figurines in Northern Eurasia: an ethnological approach“ in: Svoboda J. (ed.) Petřkovice:
On shouldered points and female figurines. Dolní Věstonice studies, Archeologický ústav AVČR, Brno, 2008.
Sázelová S., Nývltová-Fišáková M.: “Příspěvek paleontologie a etnologie k poznání hrobu lovce DV 16
(Palaeontological and palaeoethnological contribution to burial rite of the hunter DV 16). Acta archaeological
opaviensia, No. 3, colloquium „Muž a žena v pohřebním ritu“, 8.-9.11. 2007,Opava 2008, 3, 15-24.
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Department of Botany and Zoology

Address: Kotlářská 2, 611 37 Brno, Czech Republic, Phone: +420 532 14 6213,
Fax: +420 532 14 6213, http://botzool.sci.muni.cz/

Head

Assoc. Prof. Jan Helešic, phone: +420 532 14 6214, e-mail: helesic@sci.muni.cz

Research and Educational Activities:

Research focus of the Department is on ecology, evolution and systematics of plants and animals. Main topics
of current research include systematics of vascular plants and insects, evolution of organism’s genom size, ecology of terrestrial plant communities, mires and running waters, ecology and evolution of fish parasites, ecology
of molluscs, behavioral and population ecology of spiders and bats, palaeoecology and macroecology.
The Department provides education at the bachelor’s and master’s level in Systematic Biology and Ecology,
with specializations in either Botany or Zoology. There are five doctoral study programmes: Botany, Ecology,
Hydrobiology, Parasitology, Zoology.

Plant Biosystematics Group
Research group leader:
Petr Bureš, phone: +420 532 14 6271, e-mail: bures@sci.muni.cz
Senior scientists: Jiří Danihelka (danihel@sci.muni.cz)
Vít Grulich (grulich@sci.muni.cz)
Olga Rotreklová (orotrekl@sci.muni.cz)
Petr Šmarda (smardap@sci.muni.cz)
http://www.sci.muni.cz/botany/systemgr/
Our research is directed toward the analysis of genome size and organization, viewed as an adaptive marker
of evolution, ecology, and the geographical distribution of plants. This analysis is undertaken at three structural
levels:
Number and morphological characteristics of chromosomes;
Relative and absolute amount of nuclear DNA, AT/GC genomic ratio;
Sequences, primarily of noncoding segments of chloroplasts and nuclear DNA, retrotrasponon diversity and
amount.
The primary methods applied are comparison of noncoding sequences of chloroplasts and nuclear DNA and
investigation of variability in nuclear DNA content through flow cytometry and classical cytological methods
(counting of metaphase chromosomes). To date, the working group has constructed the Laboratory of molecular systematics, the Laboratory of plant flow cytometry and the Karyological laboratory. The group has also
gathered and cultivated a collection of model taxa population samples, which are representative either for the
Czech Republic and Europe.
Representative publications:
Šmarda P., Bureš P., Horová L., Foggi B., Rossi G.: “Genome size and GC content evolution of Festuca: Ancestral
expansion and subsequent reduction“, Annals of Botany 2008, 101, 421-433.
Pavlíček T., Bureš P., Horová L., Raskina O., Nevo E.: “Genome size microscale divergence of Cyclamen prsicum
in Evolution canyon, Israel“, Central European Journal of Biology 2008, 3, 83-90.
Šmarda P., Bureš P., Horová L., Rotreklová O.: “Intrapopulation genome size dynamics in Festuca pallens“,
Annals of Botany 2008, 102, 599-607.
Lysák M., Cheung K., Kitschke M., Bureš P.: “Ancestral chromosomal blocks are triplicated in Brassiceae species
with varying chromosome number and genome size“, Plant Physiology 2007, 145, 402-410.
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Department of Botany and Zoology

Laboratory of cytometry.

Vegetation Science Group
Research group leader:
Milan Chytrý, phone: +420 532 14 6215, e-mail: chytry@sci.muni.cz
Senior scientists: Jiří Danihelka (danihel@sci.muni.cz)
Zdeňka Lososová (lososova@ped.muni.cz)
Zdenka Otýpková (zdenkao@sci.muni.cz)
Jan Roleček (honza.rolecek@centrum.cz)
	Lubomír Tichý (tichy@sci.muni.cz)
David Zelený (zeleny@sci.muni.cz)
http://www.sci.muni.cz/botany/vegsci/index.php?lang=en

The main topics of our current research include:

• Macroecological patterns in plant communities and local floras, large scale gradients of diversity and their
relationship to local and regional ecological processes.
• Development and testing of new methods of formalized classification of vegetation and their software
implementations.
• Development of testing methods and sampling designs for large-scale vegetation survey.
• Phytosociological survey of plant communities of the Czech Republic and preparation of a computer expert
system for their identification.
• Diversity of actual vegetation of southern Siberia and its relationship to modern pollen spectra and to Late
Glacial and Early Holocene vegetation of Central Europe.
•Large-scale patterns of invisibility of plant communities by alien species.
Representative publications:
Roleček J., Tichý L., Zelený D., Chytrý M.: “Modified TWINSPAN classification in which the hierarchy respects
cluster heterogeneity“, Journal of Vegetation Science 2009, 20, 596-602.
Kuneš P., Pelánková B., Chytrý M., Janovská V., Pokorný P., Petr L.: “Interpretation of the last-glacial vegetation
of eastern-central Europe using modern analogues from southern Siberia“, Journal of Biogeography 2008, 35,
2223-2236.
Simonová D., Lososová Z.: “Which factors determine plant invasions in man-made habitats in the Czech
Republic? “, Perspectives in Plant Ecology, Evolution and Systematics 2008, 10, 89-100.
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Department of Botany and Zoology

Chytrý M., Jarošík V., Pyšek P., Hájek O., Knollová I., Tichý L. & Danihelka J.: “Separating habitat invasibility by
alien plants from the actual level of invasion“, Ecology 2008, 89, 1541-1553.
Chytrý M., Danihelka J., Ermakov N., Hájek M., Hájková P., Kočí M., Kubešová S., Lustyk P., Otýpková Z., Popov
D., Roleček J., Řezníčková M., Šmarda P., Valachovič M.: “Plant species richness in continental southern Siberia:
effects of pH and climate in the context of the species pool hypothesis“, Global Ecology and Biogeography 2007,
16, 668-678.

Vegetation sampling in steppes of the Southern Urals, Russia.

Mire Ecology
Research group leader:
Michal Hájek, phone: +420 532 14 6270, e-mail: hajek@sci.muni.cz
Senior scientists:	Michal Horsák (horsak@sci.muni.cz)
Petra Hájková (buriana@sci.muni.cz)
Jana Navrátilová (janaernestova@seznam.cz)
http://www.sci.muni.cz/botany/mirecol/index.php?lang=en
Our scientific work is focused on research of vegetation and species diversity of mires, fens, wet meadows
and springs in relation to main environmental factors including historical and recent anthropic influence.
Special attention is paid to correlations between the community compositions of various taxonomic groups
(vascular plants, bryophytes, algae, molluscs, fungi, and cryptophytes). Community compositions are evaluated along local environmental gradients and large geographic gradients. Our research includes various contrasting biotopes (bogs, tufa-forming springs, terrestrializing fishpond edges, nutrient-rich wet meadows, and
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high-mountain mires) in various bioclimatic and geographic regions (Southern Bohemia, Sudeten Mountains,
flysh Carpathians, Central Carpathians, and mountains of the Balkan peninsula). Existing knowledge in relatively
well-explored regions is synthesized and pioneer research activities in hitherto non-explored regions are realized, e.g. in the Balkan region. Our research endeavors also include palaeoecology, testing conventional methods of vegetation-ecological research of mires as well as development of new ones, observation of moisture
conditions in mire ground and nutrient limitation determination using chemical composition of plants. We also
carry out long-time monitoring of water physical-chemical properties, which have a primary influence on mire
ecosystems, and evaluation of one-time measurements reliability of environmental factors.
Representative publications:
Hájková P., Hájek M., Kintrová K.: “How can we effectively restore species richness and natural composition of
a Molinia-invaded fen? “, Journal of Applied Ecology 2009, 46, 417-425.
Hájek M., Hájková P., Sopotlieva D., Apostolova I., Velev N.: “The Balkan wet grassland vegetation: a prerequisite to better understanding of European habitat diversity“, Plant Ecology 2008, 195, 197-213.
Hájková P., Hájek M., Apostolova I., Zelený D., Dítě D.: “Shifts in the ecological behaviour of plant species between two distant regions: evidence from the base richness gradient in mires“, Journal of Biogeography 2008,
35, 282-294.
Hájek M., Tichý L., Schamp B.S., Zelený D., Roleček J., Hájková P., Apostolova I., Dítě D.: “Testing the Species
pool hypothesis for mire vegetation: exploring the influence of pH specialists and habitat history“, Oikos 2007,
116, 1311-1322.
Horsák M., Černohorský N: “Mollusc diversity patterns in Central European fens: hotspots and conservation
priorities“, Journal of Biogeography 2008, 35, 1215-1225.
Rozbrojová Z., Hájek M.: “Changes in nutrient limitation of spring fen vegetation across environmental gradients in the West Carpathians“, Journal of Vegetation Science 2008, 19, 613-620.

Calcareous fen in the Rhodopes Mts, Bulgaria, dominated by Eriophorum latifolium.
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Department of Botany and Zoology
Terrestrial Invertebrates
Research group leader:
Jaromír Vaňhara, phone: +420 532 14 6323, e-mail: vanhara@sci.muni.cz
Senior scientists: Stano Pekár (pekar@sci.muni.cz)
Jiří Schlaghamerský (jiris@sci.muni.cz)
	Andrea Tóthová (tothova@sci.muni.cz)
http://www.sci.muni.cz/zoolecol/inverteb/
The members of the group work on various aspects of zoology and ecology of terrestrial invertebrates. Many
of the recent studies have been incorporated in the work of the Biodiversity Research Plan, which includes the
staff of several departments. One long-term field of interest is the taxonomy of Diptera and studies on the
autecology and synecology particularly of dipteran species. Another field of interest is the decomposer food
chain in soil and decomposing wood, with focus on Enchytraeidae (Clitellata) and saproxylic insects, particularly
Coleoptera. Third area of focus is the ecology and ethology of spiders, especially of specialised ant predators.
Representative publications:
Fedor P., Vaňhara J., Malenovský I., Havel J., Spellerberg I.: “Artificial intelligence in pest insect monitoring“,
Systematic Entomology 2009, 34, 398-400.
Michalková V., Valigurová A., Dindo M. L., Vaňhara J.: “Larval morphology and anatomy of the parasitoid
Exorista larvarum (Diptera: Tachinidae), with an emphasis on cephalopharyngeal skeleton and digestive tract“,
Journal of Parasitology 2009, 95, 544-554.
Fedor P., Malenovský I., Vaňhara J., Sierka W., Havel J.: “Thrips (Thysanoptera) identification using artificial
neural networks“, Bulletin of Entomological Research, 2008, 98, 437-447.
Tóthová A., Bryja J., Bejdák P., Vaňhara J.: “Molecular markers used in phylogenetic studies of Diptera with
a methodological overview“, Acta Universitatis Carolinae 2006, 50, 125-133.
Vaňhara J., Muráriková N., Malenovský I., Havel J.: “Artificial neural networks for fly identification: A case study
from the genera Tachina and Ectophasia (Diptera, Tachinidae) “, Biologia 2007, 62, 462-469.
Vaňhara J., Tschorsnig H.-P., Herting B., Muckstein P., Michalková, V.: “Annotated host catalogue for the
Tachinidae (Diptera) of the Czech Republic“, Entomologica Fennica 2009, 20, 22-48.

Wing of ceratopogonid
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Phylogenetic tree

Scheme of the ANN architecture

Ranšpurk

Vertebratology
Research group leader:
Zdeněk Řehák, phone: +420 541 12 9527, e-mail: rehak@sci.muni.cz
Senior scientists: Tomáš Bartonička (bartonic@sci.muni.cz)
Josef Bryja (bryja@brno.cas.cz)
	Miloš Macholán (macholan@iach.cz)
http://www.sci.muni.cz/zoolecol/verteb/
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The Vertebrate Group is focused on ecology, behaviour, distribution and taxonomy of terrestrial vertebrates,
mainly small mammals of the families Soricidae, Vespertilionidae, Rhinolophidae, Muridae and Arvicolidae. In
collaboration with scientists from the Institute of Vertebrate Biology, AS CR, we can study any major vertebrate
group. Many of recent activities of the department vertebratologists and their students have been incorporated in the Biodiversity Research Plan, which includes the staff of several biological departments at the Faculty
of Science. Our recent projects are related to all groups of Vertebrates living in the territory of the extended
Pálava Biosphere Reserve and to the activity, echolocation and foraging strategies of two cryptic bat species.
Monitoring the populations of small terrestrial mammals (in summer) and bats (in winter) has been carried out
during the last 20 years; radiotelemetry and automatic registration of behavior of small mammals including
bats have been started recently. We also collect tissue samples of various micromammals and investigate their
DNA (by PCR and other techniques) in cooperation with other groups of the department and the Institute of
Vertebrate Biology.
Representative publications:
Bryja J., Kaňuch P., Forňusková A., Bartonička T., Řehák Z.: “Low polulation genetic structuring of two cryptic
bat species suggests their migratory behavior in continental Europe“, Biological Journal of the Linnean Society
2009, 96, 103-114.
Bartonička T., Řehák Z., Gaisler J.: “Can pipistrelles, Pipistrellus pipistrellus (Schreber, 1774) and Pipistrellus
pygmaeus (Leach, 1825), foraging in a group, change parameters of their signals? “, Journal of Zoology 2007, 272,
194-201.

Hydrobiology
Research group leader:
Jan Helešic, phone: 420 532 14 6214, e-mail: helesic@sci.muni.cz
Senior scientists:	Michal Horsák (horsak@sci.muni.cz)
	Marie Omesová (omesova@sci.muni.cz)
Jana Schenková (schenk@sci.muni.cz)
Světlana Zahrádková (zahr@sci.muni.cz)
http://www.sci.muni.cz/zoolecol/hydrobio/
We are interested in the community and population ecology of aquatic invertebrates, namely those living in
running water systems. Our research is focused on the following groups: unicellular free-living Eucaryota (former
Protozoa), clitellate worms (Clitellata), molluscs (Mollusca), crustaceans (Crustacea), mayflies (Ephemeroptera),
stoneflies (Plecoptera), beetles (Coleoptera), caddisflies (Trichoptera), and dipterans (Diptera). Our basic and
applied research is focused on the biodiversity of running water ecosystems, including the hyporheic zone,
groundwater and springs. We explore the relationship between the species composition and the main environmental variables on spatial and temporal scales. We analyze the influence of resource limitations, competition
and predation among organisms and the influence of different stressors and disturbances on the community
composition. We develop methods for ecological status assessment and classification of running waters. We
pay attention to the impact of long-term climate changes on river ecosystems.
Representative publications:
Horsák M., Bojková J., Zahrádková S., Omesová M., Helešic J.: “Impact of reservoirs and channelization on lowland river macroinvertebrates: a case study from Central Europe“, Limnologica 2009, 39, 140-151.
Syrovátka V., Schenková J., Brabec K.: “The distribution of chironomid larvae and oligochaetes within a stonybottomed river stretch: the role of substrate and hydraulic characteristics“, Archiv für Hydrobiologie 2009, 174,
43-62.
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Omesová M., Horsák M., Helešic J.: “Nested patterns in hyporheic meta-communities: the role of body morphology and penetrability of sediment“, Naturwissenschaften 2008, 95, 917-926.
Omesová M., Helešic J.: “Vertical distribution of invertebrates in bed sediments of a gravel stream in the Czech
Republic“, International Review of Hydrobiology 2007, 92, 480-490.
Schenková J., Jarkovský J., Helešic J.: “Strategies of coexistence of two species: Erpobdella octoculata and E.
vilnensis (Hirudinea: Erpobdellidae) “, International Review of Hydrobiology 2007, 92, 527-538.

Parasitology
Research group leader:
Milan Gelnar, phone: 420 549 49 3920, e-mail: gelnar@sci.muni.cz
Senior scientists: 	Martina Dávidová (martinad@sci.muni.cz)
Božena Koubková (koubkova@sci.muni.cz)
Eva Řehulková (evar@sci.muni.cz)
	Andrea Vetešníková Šimková (simkova@sci.muni.cz)
http://www.sci.muni.cz/zoolecol/parasit/parasitology.html
Our research encompasses the following topics:
• Morphology, taxonomy, biology and distribution of monogenean parasites of fish.
• Organismal and molecular diversity of monogenean parasites.
• Population and community ecology of metazoan parasites of fish, especially monogeneans.
• Evolutionary ecology of metazoan parasites of fish.
• Diversity analysis of different parasite - host systems in relation to environmental conditions.
• Coevolution of host-parasite system using parasites of freshwater fish as models.
• The role of parasitism in diversification of MHC genes.
• Trade-off in energy allocation between imunity and reproduction.
Representative publications:
Foitová I., Koubková B., Baruš V., 2008: Record of the gapeworm Mammomonogamus laryngeus (Reiliet, 1899)
(Syngamidae: Nematoda) in a semi- wild population of sumatran Orangutans (Pongo pygmeus abelii lesson,
1827) in Indonesia. Folia Primatologica 79: 329-329.
Musilová N., Řehulková E., Gelnar M., 2009: Dactylogyrids (Platyhelminthes: Monogenea) from the gills of
the African carp, Labeo coubie Ruppell (Cyprinidae), from Senegal, with descriptions of three new species of
Dactylogyrus and the redescription of Dactylogyrus cyclocirrus Paperna, 1973. Zootaxa 2241: 47-68.
Přikrylová I., Matějusová I., Musilová N., Gelnar M., Harris P.D.,2009: A new gyrodactylid (Monogenea) genus on
grey bichir, Polypterus senegalus (Polypteridae) from Senegal (West Africa). Journal of Parasitology. 95: 555-560.
Seifertová M., Vyskočilová K., Morand S., Šimková A., 2008: Metazoan parasite of freshwater cyprinid fish
(Leuciscus cephalus): testing biogeographical hypotheses of species diversity. Parasitology 135: 1417-1435.
Šimková A., Lafond T., Ondračková M., Jurajda P., Ottová E., Morand S., 2008:
Parasitism, life history tracts and immune defence in cyprinid fish from Central Europe.
BMC Evolutionary Biology 8:
Valigurová A., Jirků M., Koudela B., Gelnar M., Modrý D., Šlapeta J., 2008: Cryptosporidia epicellular parasites
embraced by the host cell membrane. International Journal for Parasitology. 38: 913-922.
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Address: Kotlářská 2, 611 37 Brno, Czech Republic,
Phone: +420 549 49 1416, Fax: +420 549 49 5533, http://www.sci.muni.cz/UEB

Head

Prof. Jan Šmarda, phone: +420 549 49 742, e-mail: smarda@sci.muni.cz

Research and Educational Activities:

Research activities at the Department of Experimental Biology include the following areas:
• P
 rinciples of regulation of metabolism, growth and differentiation of cells and tissues by functional analyses
of selected genes and complete genomes. Description of structure and function of indispensable chromosome elements, e.g. centromeres and telomeres.
• Molecular and developmental biology of plant hormonal regulations, plant functional genomics and
proteomics.
• Principles of proliferation, differentiation and programmed cell death in cancer cells with emphasis on the
role of the Myb protein family in these processes.
• Cell signalling pathways triggered by specific endogenous factors and cytokines (FGF, Wnt, TNF, TGF) and
their interactions with lipids in normal and cancer cells controlling cell proliferation, differentiation and cell
death.
• Analysis of chromosomal aberrations relevant to tumor progression and their use in diagnosis and prognosis
of cancer diseases.
• The role of procathepsin D in cancer progression.
• Molecular mechanisms regulating differentiation of osteoclasts.
• Cellular and molecular factors of insect immunity, molecular basis of insect magnetoreception, and some
aspects of immune processes induced by pathogenic microorganisms.
• Inflammation and principles of formation of reactive oxygen and nitrogen species by phagocytes during
a stress.
• Principles of formation of reactive oxygen species during a stress and quantification of photoprotective
mechanisms activated in pigment-protein complexes of chloroplastic thylakoid membranes.
• Ecophysiological research of Antarctic vegetation oases (James Ross Island).
• Molecular diagnostics and genomics of pathogenic bacteria (especially of clinically important species of
Staphylococcus).
• Principles of interactions between staphylococcal strains and bacteriophages.
• Development of novel diagnostic methods for molecular epidemiology and taxonomy of staphylococci.
• Use of magnetic carriers with immobilized selective ligands in DNA diagnosis of bacteria using methods of
molecular biology.
• Development of methods for evaluation and rapid detection of selected lactic acid bacteria.
• Fundamental principles of enzymatic catalysis and development of enzymes for environmental, chemical
and biomedical applications.
Department of Experimental Biology is a guarantee of three study programs within the field of Biology at the
Bachelor, Master and Doctoral levels. The Bachelor studies include Cellular and Molecular Diagnostics, General
Biology, Molecular Biology and Genetics. The Master studies include General Biology with four specializations
(Plant Physiology, Animal Physiology, Microbiology and Ecotoxicology) and Molecular Biology. At the postgraduate level, the Department offers education in the following fields: Anatomy and Physiology of Plants,
Animal Physiology, Microbiology, Molecular and Cellular Biology, General and Molecular Genetics, Genomics
and Proteomics.

Laboratory of Microbial
Molecular Diagnostics
Research group leader:
Jiří Doškař, phone: +420 549 49 3557, e-mail: doskar@sci.muni.cz
Senior scientists:	Roman Pantůček (pantucek@sci.muni.cz)
Vladislava Růžičková (vladkar@sci.muni.cz)
http://www.sci.muni.cz/main.php?stranka=314060_PR03&podtext=10&jazyk=EN
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Our research activities are focused on the molecular diagnostics and genomics of pathogenic bacteria,
namely clinically important species of staphylococci. One of the goals is to develop novel diagnostic methods for molecular epidemiology and taxonomy. We also study interactions between polyvalent bacteriophages
and staphylococcal strains. Since bacteriophages represent a potential alternative to the use of antibiotics for
combating bacterial infections, we analyze lytically active phage genes and proteins and investigate molecular
mechanisms influencing the host range of bacteriophages.
Representative publications:
Goerke C., Pantůček R., Holtfreter S., Schulte B., Zink M., Grumann D., Bröker B.M., Doškař J., Wolz C.: “Diversity
of prophages in dominant Staphylococcus aureus clonal lineages“, Journal of Bacteriology 2009, 191, 3462-3468.
Růžičková V., Karpíšková R., Pantůček R., Pospíšilová M., Černíková P., Doškař J.: “Genotype analysis of enterotoxin H-positive Staphylococcus aureus strains isolated from food samples in the Czech Republic“, International
Journal of Food Microbiology 2008, 121, 60-65.
Eyer L., Pantůček R., Zdráhal Z., Konečná H., Kašpárek P., Růžičková V., Hernychová L., Preisler J., Doškař J.:
“Structural protein analysis of the polyvalent staphylococcal bacteriophage 812“, Proteomics 2007, 7, 64-72.
Kolář M., Pantůček R., Vágnerová I., Kesselová M., Sauer P., Matoušková I., Doškař J., Koukalová D., Hejnar P.:
“Genotypic characterisation of vancomycin-resistant Enterococcus faecium isolates from haemato-oncological
patients at Olomouc University Hospital, Czech Republic“, Clinical Microbiology and Infection 2006, 12, 353-360.
Hrstka R., Růžičková V., Petráš P., Pantůček R., Rosypal S., Doškař J.: “Genotypic characterization of toxic shock
syndrome toxin-1-producing strains of Staphylococcus aureus isolated in the Czech Republic“, International
Journal of Medical Microbiology 2006, 296, 49-54.
Pantůček R., Sedláček I., Petráš P., Koukalová D., Švec P., Štětina V., Vancanneyt M., Chrastinová L., Vokurková J.,
Růžičková V., Doškař J., Swings J., Hájek V.: “Staphylococcus simiae sp. nov., isolated from South American squirrel
monkeys“, International Journal of Systematic and Evolutionary Microbiology 2005, 55, 1953-1958.

An electron micrograph of the staphylococcal exfoliative toxin A-converting phage particles.
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Laboratory of Cell Differentiation

Morphology of macrophages derived from v-myb-transformed monoblasts expressing CBP using phorbol ester TPA.
Cells were stained with Diff-Quik and observed by light microscopy.
Research group leader:
Jan Šmarda, phone: +420 549 49 7421, e-mail: smarda@sci.muni.cz
Senior scientists:
Petr Beneš (pbenes@sci.muni.cz)
Jarmila Navrátilová (22031@mail.muni.cz)
http://www.sci.muni.cz/LCD/
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The laboratory was established in 1994 to investigate principles of proliferation, differentiation and programmed cell death in cancer cells with emphasis on the role of the Myb protein family in these processes. In
addition, we are interested in the role of procathepsin D in cancer progression. Our recent projects also include
analyses of factors participating in regulation of osteoclast differentiation. We use various leukemic, colon and
breast cancer cell lines as the model systems.
Representative publications:
Ondroušková, E., Slováčková, J., Pelková, V., Procházková, J., Souček, K., Beneš, P., Šmarda, J.: “Heavy metals
induce phosphorylation of the Bcl-2 protein by Jun N-terminal kinase“, Biological Chemistry 2009, 390, 49-58.
Grochová D., Vaňková J., Damborský J., Ravčuková B., Šmarda J., Vojtěšek B., Šmardová J.: “Analysis of transactivation capability and conformation of p53 temperature-dependent mutants and their reactivation by amifostine in yeast“, Oncogene 2008, 27, 1243-1252.
Ondroušková E., Souček K., Horváth V., Šmarda J.: “Alternative pathways of programmed cell death are activated in cells with defective caspase-dependent apoptosis“, Leukemia Research 2008, 32, 599-609.
Navrátilová J., Horváth V., Kozubík A., Lojek A., Lipsick J., Šmarda J.: “P53 arrests growth and induces differentiation of v-myb-transformed monoblasts“, Differentiation 2007, 75, 592-604, 2007.
Ondroušková E., Povolná K., Váňa P., Beneš P., Konečná H., Zdráhal Z., Šmarda J.: “A proteomic analysis of protein variations during differentiation of v-myb-transformed monoblasts“, Leukemia Research 2007, 31, 221-229.
Vaňhara P., Bryja V., Horváth V., Kozubík A., Hampl A., Šmarda J.: “c-Jun induces apoptosis of starved BM2 monoblasts by activating cyclin A-CDK“, Biochemical and Biophysical Research Communications 2007, 353, 92-97.

Laboratory of Tumor Biology and Genetics
Research group leader:
Renata Veselská, phone: +420 549 49 7905, e-mail: veselska@sci.muni.cz
Senior scientists: Karel Zitterbart (kzitterbart@fnbrno.cz)
http://www.sci.muni.cz/ltbg/
Laboratory of Tumor Biology and Genetics is a joint research unit of the Institute of Experimental Biology and
the Department of Pediatric Oncology (School of Medicine, Masaryk University, and University Hospital Brno).
Our running research projects are the following:
1.	Nestin expression in tumor cells and identification of cancer stem cells, especially in neurogenic tumors (glioblastoma multiforme, medulloblastoma, neuroblastoma), sarcomas (osteosarcoma, rhabdomyosarcoma),
and pancreatic adenocarcinomas.
2.	Analysis of p73 protein isoforms in medulloblastomas and medulloblastoma cell lines using molecular genetic and immunocytochemical approaches.
3.	Modulation of retinoid-induced cell differentiation in neuroblastoma and medulloblastoma cell lines by
combined treatment with inhibitors of lipoxygenases or cyclooxygenases; this study is related to the clinical
trials on combined metronomic therapy (COMBAT protocol).
4.	Identification of molecular cytogenetic markers in selected types of pediatric solid tumors (blastomas, sarcomas, germ cell tumors) and in cell lines derived from these tumors. .
Representative publications:
Loja T., Chlapek P., Kuglík P., Pešáková M., Oltová A., Cejpek P., Veselská R.: “Characterization of a GM7 glioblastoma cell line showing CD133 positivity and both cytoplasmic and nuclear localization of nestin“, Oncology
Reports 2009, 21, 119-127.
Veselská R., Hermanová M., Loja T., Chlapek P., Zambo I., Veselý K., Zitterbart K., Štěrba J.: “Nestin expression in
osteosarcomas and derivation of nestin/CD133 positive cell lines“, BMC Cancer 2008, 8, Art.No. 300.
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Zitterbart K., Zavřelová I., Kadlecová J., Spěšná R., Kratochvílová A., Pavelka Z., Štěrba J.: “p73 expression in
medulloblastoma: TAp73/DeltaNp73 transcript detection and possible association of p73alpha/DeltaNp73
immunoreactivity with survival“, Acta Neuropathologica 2007, 114, 641-650.
Loja T., Kuglík P., Oltová A., Šmuhařová P., Zitterbart K., Bajčiová V., Veselská R.: “The optimization of sample
treatment for spectral karyotyping with application for human tumour cells“, Cytogenetics and Genome Research
2007, 116, 186-193.
Veselská R., Kuglík P., Cejpek P., Šváchová H., Neradil J., Loja T., Relichová J.: “Nestin expression in cell lines derived from glioblastoma multiforme“, BMC Cancer 2006, 6, Art.No.32.

Laboratory of Molecular Cytogenetics
Research group leader:
Petr Kuglík, phone: +420 549 49 5439, e-mail: kugl@sci.muni.cz
Senior scientist: Vladimíra Vranová (vlavra@seznam.cz)
http://www.cba.muni.cz/cytogenlab/
The Laboratory of Molecular Cytogenetics works in cooperation with the Department of Medical Genetics
of the Faculty Hospital, Brno and provides education and specialized advanced training in the area of molecular cytogenetics. Our application research programs are based on cytogenetic investigations of chromosomal
instability using the methods of fluorescent in situ hybridization (FISH). Our work is focused on the discovery
of new mechanisms of genetic diseases and collection of diagnostically or prognostically valuable information for the purposes of prenatal and postnatal diagnostics of inherited diseases and the understanding of the
mechanisms of chromosome instability that are involved in tumour development. Current research activities in
the Laboratory are based on the application of molecular cytogenetic methods (FISH, HR-CGH, SKY, array-CGH)
in the detection of acquired chromosomal abnormalities in some paediatrics solid tumours (neuroblastoma,
medulloblastoma) and hematological malignancies (multiple myeloma).
Representative publications:
Kuglík P., Vránová V., Filková H..: “Metody klasické a molekulární cytogenetiky v diagnostice mnohočetného
myelomu“, Klinická onkologie 2008, 21, 198-203.
Němec P., Kuglík, P., Hájek, R.: “Úloha chromozomových translokací při vzniku a vývoji mnohočetného myelomu“, Klinická onkologie 2008, 21, 53-58.
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Konečný M., Závodná K., Vránová V., Vizvaryová M., Weismanová E., Mlkva I., Kuglík P., Kausitz J., Bartošová Z.:
“Identification of rare complete BRCA1 gene deletion using a combination of SNP haplotype analysis, MLPA and
array-CGH techniques“, Breast Cancer Research and Treatment 2008, 109, 581-583.
Loja T., Kuglík P., Oltová A., Šmuhařová P., Zitterbart K., Bajčiová V., Veselská R.: “The optimization of sample
treatment for spectral karyotyping with application on human tumor cells“, Cytogenetic and Genome Research
2007, 116, 186-193.
Nečesalová E., Vránová V., Kuglík P., Cejpek P., Jarošová M., Pešáková M., Relichová J., Veselská R.: “The incidence of main genetic markers in the glioblastoma multiforme is independent of tumor topology“, Neoplasma
2007, 54, 212-218.
Vránová V., Nečesalová E., Kuglík P., Cejpek P., Pešáková M., Budínská E., Relichová J.,Veselská R.: “Screening of
genomic imbalances in glioblastoma multiforme using high-resolution comparative genomic hybridization“,
Oncology Reports 2007, 17, 457-464.

Chromosomal aberrations in patient with leukemia detected using spectral karyotyping (SKY).

Laboratory of Biological and Molecular
Anthropology
Research group leader:
Eva Drozdová, phone +420 549 49 3800, e-mail: drozdova@sci.muni.cz
Senior scientist: Kateřina Boberová (k.boberova@email.cz)
http://www.sci.muni.cz/LBMA
Our research is primarily focused on reconstruction of the biological traits of populations of the past. We use the
method of Comprehensive Anthropological Research - obtaining all possible biological data of the explored population
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or individuals. We investigate the prevailing traits of living populations and skeletal remains of populations dated to various periods of human history - from Palaeolithics to present day. The resulting data is correlated with the data received
through archaeological research. Since our research projects have multidisciplinary character, we often cooperate with
the specialists at other departments. Typically, the following features of the populations are investigated: demographic
composition, sexing, age at death, stature height, health status, body proportions, stress factors and their influence on
individuals and whole populations, food reconstruction, migrations, relationship within groups of historical population,
blood groups, face reconstructions, genetics (in particular DNA). One of our goals is to introduce genetic methods into
research of skeletal remains of historical populations. In this line, archaeogenetical research laboratory for DNA assessment was established with financial support of Ministery of Education and Youth of the Czech Republic.
Representative publications:
Mertlová K., Drozdová E.: “DNA based sex determination in children skeletal remains from burial ground
Pohansko near Břeclav (preliminary results) “, Funeralia Lednickie – spotkanie 2009, 11, 269-272.
Nováček J., Drozdová E., Schultz M.: “Histological assessment of age at death in long bone sof mature and
senile individuals of known age“, American Journal of Physical Anthropology 2008, 135, 163.
Vaňharová M., Drozdová E.: “Sex determination of skeletal remains of 4000 years old children and juveniles
from Hoštice 1 za Hanou (Czech Republic) by ancient DNA analysis“, Anthropological Review 2008, 71, 63-70.
Smrčka V., Drozdová E., Bůzek F., Zocová J., Matějíčková A.: “Stabilní izotopy C, N v souboru skeletů lidu kultury
zvoncových pohárů z Hoštic 1 za Hanou (Morava) “, Ve službách archeologie 2007, 2/07, 110-114.
Jarošová I., Pérez-Pérez A., Dočkalová M., Drozdová E., Turbón D.: “Dental microwear as a dietary interference
in human population from Son Real, Spain“, Anthropologie 2006, XLIV/2, 181-192.
Drozdová E., Parma D., Unger J.: “Hromadný hrob obětí slovansko-maďarského střetu v 9.–10. století u Brankovic“,
Archeologické rozhledy 2005, LVII/1, 167-179.

Laboratory of Plant Molecular Genetics
Research group leader:
Jana Řepková, phone: +420 549 49 6895, e-mail: repkova@sci.muni.cz
Senior scientist: Jiřina Relichová (reli@sci.muni.cz)
http://orion.sci.muni.cz/kgmb/LMGR/
Our research activities are focused on plant genetics using the model plant Arabidopsis thaliana. Genes that affect
the flowering time have been identified in the late flowering natural ecotypes as well as in induced late flowering
mutants. The embryo-lethal mutants of A. thaliana have been used for analysis of genes with important functions during embryo development. Other part of our research activities is related to the pre- and post-fertilisation barriers to
compatibility after interspecific hybridisation of Trifolium pratense and wild species T. medium. One of our goals is to increase persistence and resistance to diseases, pests and unfavourable environmental effects in promising Trifolium varieties. Another part of our research is focused on the identification of resistance genes in Hordeum vulgare to powdery
mildew caused by Blumeria graminis f. sp. hordei. Many accessions of H. vulgare subsp. spontaneum possessing fully
efficient resistances have been detected and genetics of powdery mildew resistance is currently being determined.
Observation of various types of DNA markers proved to be a very efficient and promising way of identifying individual
resistance genes, so that they could be combined into new barley varieties. Utilization of the current techniques of
molecular biology can lead to new possibilities of more effective and accelerated breeding of new cultivars.
Representative publications:
Řepková J., Dreiseitl A., Lízal P.: “A new CAPS marker for selection of a barley powdery mildew resistance gene
in the Mla locus“, Cereal Research Communications 2009, 37, 93-99.
Řepková J., Hofbauer J.: “Study of seed pod shattering in the genus Lotus and its overcoming“, Czech Journal
of Genetics and Plant Breeding 2009, 45, 39-44.
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Řepková J., Teturová K., Dreiseitl A., Soldánová M.: “Characterization and chromosomal location of powdery
mildew resistence genes from wild barley PI282605“, Journal of Plant Diseases and Protection 2009, in press.
Dreiseitl A., Řepková J., Lízal P.: Genetic analysis of thirteen accessions of Hordeum vulgare ssp. spontaneum
resistant to powdery mildew. Cereal Research Communications 2007, 35, 1449-1458.
Kocábek T., Řepková J., Dudová M., Hoyerová K., Vrba L.: “Isolation and characterization of a novel semi-lethal
Arabidopsis thaliana mutant of gene for pentatricopeptide (PPR) repeat-containing protein“, Genetica 2006, 128,
395-407.
Řepková J., Dreiseitl A., Lízal P., Kyjovská Z., Teturová K., Psotková R., Jahoor A.: “Identification of resistance
genes against powdery mildew in four accessions of Hordeum vulgare ssp. spontaneum“, Euphytica 2006, 151,
23-30.
Řepková J., Jungmannová B., Jakešová H.: “Identification of barriers to interspecific crosses in the genus
Trifolium“, Euphytica 2006, 151, 39-48.
Řepková J., Hlaváčová S., Lízal P., Kyjovská Z., Relichová J.: “Molecular mapping of some Arabidopsis thaliana
genes determining leaf shape and chlorophyll defects“, Biologia 2005, 60, 443-449.

Embryos of Arabidopsis thaliana seeds dissected from immature
siliques: wild-type (A, B), mutant (C, D, E). The arrow shows the
observed defects caused by the T-DNA insertion.
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Laboratory of Microbial Molecular
Biotechnology
Research group leader:
Bohuslav Rittich, phone: +420 549 49 6752, e-mail: rittich@sci.muni.cz
Senior scientists:	Alena Španová (spanova@sci.muni.cz)
Kateřina Kšicová (kksicova@sci.muni.cz)
	Miroslav Špano (spano.m@fce.vutbr.cz)
http://www.sci.muni.cz/microb/
The laboratory’s research activities are focused on applications of different types of unique nano- and microspheres (prepared by the coworkers at the Institute of Macromolecular Chemistry of the Czech Republic,
Prague) in the molecular diagnostics of microorganisms. Microspheres with immobilised low- and high-molecular weight ligands are used for the development of new methods for evaluation and rapid detection of different targets (e.g. bacteria, nucleic acids) in real complex samples. Additional research activities of the laboratory
encompass isolation, molecular identification and characterisation (typing and statistical evaluation) of industrially important lactic acid bacteria and acquisition of new bacterial strains with probiotic properties (genera
Bifidobacterium and Lactobacillus) useful in milk industry. Special attention is paid to the genes responsible for
probiotic characteristics of selected strains and to interaction of these strains with immune system of the host.
Our work is also oriented on application of newly prepared thermally responsive polymers and other microspheres in various fields such as the on–off switches for DNA delivery.

A scanning electron micrograph of magnetic nonporous P(HEMA-co-GMA) microspheres.
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Representative publications:
Rittich B., Španová A., Ohlashennyy Y., Lenfeld J., Rudolf I., Horák D., Beneš. M. J.: “Characterization of deoxyribonuclease I immobilized on magnetic hydrophilic polymer particles“, Journal of Chromatography B 2002, 774,
25-31.
Španová A., Rittich B., Horák D., Lenfeld J., Prodělalová J., Sučiková J., Štrumcová S.: “Immunomagnetic separation
and detection of Salmonella cells using newly designed carriers“, Journal of Chromatography A 2003, 1009, 215-221.
Španová A., Horák D., Soudková E., Rittich, B.: “Magnetic hydrophilic methacrylate-based polymer microspheres designed for polymerase chain reaction applications“, Journal of Chromatography B, 2004, 800, 27-32.
Křížová J., Španová A., Rittich B.: “Evaluation of amplified ribosomal DNA restrictin analysis (ARDRA) and speciesspecific PCR for identification of Bifidobacterium species“, Systematic and Applied Mikrobiology 2006, 29, 36-44.
Španová A., Rittich B., Štyriak I., Štyriaková I., Horák D.: “Isolation of polymerase chain reaction-ready bacterial DNA from Lake Baikal sediments by carboxyl-functionalised magnetic polymer microspheres“, Journal of
Chromatography A 2006, 1130, 115-121.
Rittich B., Španová A., Šálek P., Němcová P., Trachtová Š., Horák D.: “Separation of PCR-ready DNA from dairy
products using magnetic hydrophilic microspheres and poly(ethylene glykol)-NaCl water solutions“, Journal of
Magnetism and Magnetic Materials 2009, 321, 1667-1670.
Rittich B., Španová A., Horák D.: “Functionalised magnetic microspheres with hydrophilic properties for molecular diagnostic applications“, Food Research International 2009, 42, 493-498.

Immunomagnetic separation (IMS) of Salmonella cells.
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Department of Experimental Biology
Laboratory of Zoonotic Microorganisms
Research group leader:
Zdeněk Hubálek, phone: +420 549 49 4491, e-mail: hubalek@sci.muni.cz
Senior scientists: Ivo Rudolf (rudolf@brno.cas.cz)
Silvie Šikutová (sikutova@brno.cas.cz)
http://www.sci.muni.cz/microb/
Our group is focused on the ecology, taxonomy and serology of zoonotic microorganisms (viruses and bacteria, especially those transmitted by haematophagous arthropods). We use classical as well as modern methods
of microbiology and molecular biology. We collaborate closely with the Institute of Vertebrate Biology Brno,
Academy of Sciences, Department of Medical Zoology in Valtice.
Representative publications:
Bakonyi T., Hubálek Z., Rudolf I., Nowotny N.: “Novel flavivirus or new lineage of West Nile virus, Central Europe“,
Emerging Infectious Diseases 2005, 11, 225-231.
Rappole J. H., Hubálek Z.: “Birds and influenza H5N1 virus movement to and within North America“, Emerging
Infectious Diseases 2006, 12, 1486-1492.
Meister T., Lussy H., Bakonyi T., Šikutová S., Rudolf I., Vogl W., Winkler H., Frey H., Hubálek Z., Nowotny N.,
Weissenböck H.: “Serological evidence of continuing high Usutu virus (Flaviviridae) activity and establishment
of herd immunity in wild birds in Austria“, Veterinary Microbiology 2008, 127, 237-248.
Hubálek Z., Scholz H.C., Sedláček I., Melzer F., Sanogo Y.O., Nesvadbová J.: “Brucellosis of the common vole
(Microtus arvalis)“, Vector-Borne and Zoonotic Diseases 2007, 7, 679-687.
Scholz H. C., Hubálek Z., Sedláček I., Vergnaud G., Tomaso H., Al Dahouk S., Melzer F., Kämpfer P., Neubauer
H., Cloeckaert A., Maquart M., Zygmunt M. S., Whatmore A. M.: Falsen E., Bahn P., Göllner C., Pfeffer M., Huber B.,
Busse H. J., Nöckler K.: “Brucella microti sp. nov., isolated from the common vole Microtus arvalis“, International
Journal of Systematic and Evolutionary Microbiology 2008, 58, 375-382.
Šikutová S., Rudolf I., Golovchenko M., Rudenko N., Grubhoffer L., Hubálek Z.: “Detection of Anaplasma DNA
in Ixodes ricinus ticks: pitfalls“, Folia Parasitologica 2007, 54, 310-312.
Hubálek Z., Wegner E., Halouzka J., Tryjanowski P., Jerzak L., Šikutová S., Rudolf I., Kruszewicz A. G., Jaworski Z.,
Wlodarczyk R.: “Serologic survey of potential vertebrate hosts for West Nile virus in Poland“, Viral Immunology
2008, 21, 247-254.

Aedes mosquito biting a human.
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Department of Experimental Biology
Laboratory of Environmental Microbiology
Research group leader:
Ludmila Tvrzová, phone: +420 549 49 5132, e-mail: lida@sci.muni.cz
Senior scientists:	Miroslav Němec (nemec@sci.muni.cz)
	Martin Krsek (krsek@sci.muni.cz)
	Andrea Teshim (teshim@sci.muni.cz)
http://www.sci.muni.cz/mikrob/
Our research is focused on various aspects of microbial activities (e.g. degradation of organic pollutants by
selected soil bacteria); application of MALDI - MS in the taxonomy and classification of bacteria; effects of heavy
metals on metabolism and growth activity of bacteria and yeasts; production of metallothioneis by bacteria
and yeast in the presence of heavy metals; quantification of microbial contaminant in drinks and their effect
on quality of products; and determination of microbial diversity and role of microbes in various environmental
samples.

Soil microorganisms colonizing crab chitin buried in soil.
Representative publications:
Tvrzová L., Schumann P., Spröer C., Sedláček I., Péčová Z., Šedo O., Zdráhal Z., Steffen M., Lang E.:“Pseudomonas
moraviensis sp. nov. and Pseudomonas vranovensis sp. nov., soil bacteria isolated on nitroaromatic compounds,
and emended description of Pseudomonas asplenii“, International Journal of Systematic and Evolutionary
Microbiology 2006, 56, 2657-2663.
Navrátilová J., Tvrzová L., Durnová E., Spröer C., Sedláček I., Neča J., Němec M.: “Characterization of Rhodococcus
wratislaviensis strain J3 that degrades 4-nitrocatechol and other nitroaromatic compounds“, Antonie van
Leeuwenhoek 2005, 87, 149-153.
Tvrzová L., Schumann P., Spröer C., Sedláček I., Verbarg S., Kroppenstedt R. M., Páčová Z.: “Polyphasic taxonomic study of strain CCM2783 resulting in description of Arthrobacter stackebrandtii sp. nov.“, International
Journal of Systematic and Evolutionary Microbiology 2005, 55, 805-808.
Johnson D., Krsek M., Wellington E. M. H., Stott A. W., Cole L., Bardgett R. D., Read D. J., Leake,J.R.: “Soil
Invertebrates Disrupt Carbon Flow Through Fungal Networks“, Science 2005, 309,1047.
Krsek M., Wellington E. M. H.: “Studies of microbial community structure and function below ground in a managed upland grassland site at Sourhope Research Station“, Applied Soil Ecology 2006, 33, 127-136.
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Czech Collection of Microorganisms
Research group leader:
Ivo Sedláček, phone: +420 549 49 6922, e-mail: ivo@sci.muni.cz
Senior scientists:	Monika Laichmanová (monikadr@sci.muni.cz)
Pavla Holochová (pavlah@sci.muni.cz)
Pavel Švec (mpavel@sci.muni.cz)
http://www.sci.muni.cz/ccm
The Czech Collection of Microorganisms (CCM) is a nonprofit organization established in 1963 that serves as
a depository for cultures of bacteria and filamentous fungi. The cultures are used for research, industrial applications, education and general scientific interest. The major activities of the CCM are preservation and distribution
of microorganisms. Cultures are preserved mainly as freeze-dried vials, a smaller amount of fungi is maintained
under paraffin oil or in distilled water. CCM is an International Depositary Authority (IDA) for deposits of bacteria, yeasts and filamentous fungi for patent purposes under the Budapest Treaty. CCM is recognized by the
World Federation for Culture Collections (WFCC) (member No. 65) and is also a member of the European Culture
Collections´ Organisation (ECCO).
Main Functions of CCM
• t o collect, maintain and preserve authentic cultures of living bacteria and filamentous fungi relevant to applied microbiology, biotechnology, education and those of general scientific interest
• to supply cultures worldwide
• to provide information on microorganisms in the collection by publishing catalogues
• to offer services for identification, patent and safe deposit and freeze-drying of microorganisms
• to conduct research on taxonomy and matters related to the collection
• to provide advisory and consultation services on enrichment, isolation, identification and preservation of
microorganisms
Representative publications:
Scholz H., Hubálek Z., Sedláček I. Vergnaud G. Tomaso H., Al Dahouk S., Melzer F., Kämpfer P., Neubauer H.,
Cloeckaert A., Maquart M., Zygmunt M., Whatmore A. M., Falsen E., Bahn P., Göllner C., Pfeffer M., Hubert B., Busse
H.-J., Nöckler K.: “Brucella microti sp. nov., isolated from the common vole Microtus arvalis. (Brucella microti sp.
nov., isolated from the common vole Microtus arvalis.) “, International Journal of Systematic and Evolutionary
Microbiology 2008, 58, 375-382.
Švec P., Sedláček I. “Characterization of Lactococcus lactis subsp. lactis isolated from surface waters“, Folia
Microbiologica 2008, 53, 53-56.
Hubálek Z., Scholz H., Sedláček I., Melzer F., Sanogo Y., Nesvadbová J.: “Brucellosis of the Common Vole
(Microtus arvalis) (Brucellosis of the Common Vole (Microtus arvalis)) “, Vector-Borne and Zoonotic Diseases 2007,
7, 679-688.
Švec P., Ševčíková A., Sedláček I., Bednářová J., Snauwaert C., Lefebvre K., Vandamme P., Vancanneyt M.:
“Identification of lactic acid bacteria isolated from human blood cultures“, FEMS Immunology & Medical
Microbiology 2007, 49, 192-196.
Lauková A., Švec P., Strompfová V., Štětina V., Sedláček I.: “Properties of the strains Enterococcus haemoperoxidus and E. moraviensis, new species among enterococci“, Folia Microbiologica 2007, 52, 273-279.
Malíková L., Sedláček I., Nováková D., Němec M.: “Ribotyping and Biotyping of Staphylococcus epidermidis
Isolated from Hospital Environment“, Folia Microbiologica 2007, 52, 375-380.
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Department of Experimental Biology
Laboratory of Cell Signalling
Research group leader:
Alois Kozubík, phone: +420 549 49 6076, e-mail: 24516@mail.muni.cz
Senior scientists: Vítězslav Bryja (bryja@sci.muni.cz)
Pavel Krejčí (krejcip@sci.muni.cz)
Jiří Pacherník (jipa@sci.muni.cz)
Jiřina Procházková (jipro@sci.muni.cz)
Jiřina Hofmanová (28834@mail.muni.cz)
http://www.sci.muni.cz/ofiz/eng/laboratories/bryja.html
We investigate the principles of control of cell behavior and physiology by major signalling pathways (mainly
Wnt, FGF and lipid signalling cascades). Special attention is given to the biology of leukemia, cartilage and stem
cells.
Representative publications:
Bryja V., Andersson E. R., Schambony A., Esner M., Bryjová L., Biris K. K., Hall A. C., Kraft B., Čajánek .L, Yamaguchi
T. P., Buckingham M., Arenas E.: “The Extracellular Domain of Lrp5/6 Inhibits Non-Canonical Wnt Signaling in
vivo“, Molecular Biology of the Cell 2009, 20, 924-936. Cover article.
Krejčí P., Procházková J., Bryja V., Jelínková P., Pejchalová K., Kozubík A., TompsonL. M., Wilcox W. R.: “Fibroblast
growth factor inhibits interferon γ-STAT1 and interleukin 6-STAT3 signaling in chondrocytes“, Cellular Signalling
2009, 21, 151-160.
Bryja V., Schambony A., Čajánek L., Dominguez I., Arenas E., Schulte G.: “beta-Arrestin and casein kinase 1/2
define distinct branches of non-canonical WNT signalling pathways“, EMBO Reports 2008, 9, 1244-1250. Featured
article
Andäng M. , Hjerling-Leffler J., Moliner A., Lundgren T. K., Castelo-Branco G., Nanou E.,
Pozas E., Bryja V., Halliez S., Nishimaru H., Wilbertz J., Arenas E., Koltzenburg M., Charnay M., El Manira A.,
Ibañez C. F., P. Ernfors P.: “Histone H2AX-dependent GABAA receptor regulation of embryonic stem cell proliferation“, Nature 2008, 451, 460-464.
Krejčí P., Salazar L., Goodridge H. S., Kashiwada T. A., Schibler M. J., Jelínková P., Thompson L. M., Wilcox W. R.:
“STAT1 and STAT3 do not participate in FGF-mediated growth arrest in chondrocytes“, Journal of Cell Science
2008, 121, 272-281.
Bryja V., Gradl D., Schambony A., Arenas E., Schulte G.: “β-Arrestin is a necessary component of Wnt/β-catenin
signaling in vitro and in vivo“, Proceedings of the National Academy of Sciences of the United States of America
2007, 104, 6690-6695.
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General morphology of mice lacking Wnt ligand Wnt5a and a Wnt co-receptor Lrp6.

Laboratory of Immunology
Research group leader:
Antonín Lojek, phone: +420 541 51 7160, e-mail: alojek@ibp.cz
Senior scientists: Pavel Hyršl (paja@sci.muni.cz)
	Alena Žákovská (alenazak@sci.muni.cz)
http://www.sci.muni.cz/ofiz/
Our research program is focused on the study of inflammatory processes and the generation of inflammatory
mediators and reactive oxygen and nitrogen metabolites. We investigate human and animal phagocytes which
constitute the front-line of the defence mechanisms against invading microbial pathogens. The individual research topics include the oxidative burst of phagocytes, interactions of phagocytes with endothelial cells, total
antioxidant capacity as well as the contents of individual antioxidants in cells and body fluids, and the possibilities of oxidative injury prevention using drugs and dietary supplements.
Representative publications:
Hájková V., Svobodová A., Krejčová D., Cíž M., Velebný V., Lojek A., El-Benna J., Kubala L.: “Soluble glucomannan isolated from Candida utilis primes blood phagocytes”, Carbohydrate Research 2009, in print.
Krishnan N., Hyršl P., Šimek V.: “Nitric oxide production by hemocytes of larva and pharate prepupa of Galleria
mellonella in response to bacterial lipopolysaccharide: Cytoprotective or cytotoxic?”, Comparative Biochemistry
and Physiology - Part C: Toxicoogy andl Pharmacology 2006, 142, 103-110.
Králová J., Račková L., Pekarová M., Kubala L., Nosál R., Jančinová V., Číž M., Lojek A.: “The effects of H1-antihistamines on the nitric oxide production by RAW 264.7 cells with respect to their lipophilicity”, International
Immunopharmacology 2009, 9, 990-995.
Pekařová M., Králová J., Kubala L., Číž, M., Lojek A., Gregor C., Hrbáč J.: “Continuous electrochemical monitoring of nitric oxide production in murine macrophage cell line RAW 264.7”, Analytical and Bioanalytical Chemistry
2009, 394, 1497-1504.
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Pekařová M., Králová J., Kubala L., Číž M., Papežíková I., Mačičková T., Pečivová J., Nosál R., Lojek A.: “Carvedilol
and adrenergic agonists suppress the lipopolysaccharide-induced NO production in RAW 264.7 macrophages
via the adrenergic receptor activation”, Journal of Physiology and Pharmacology 2009, 60, 143-150.

Laboratory of Insect Neuroetology
Research group leader:
Martin Vácha, phone: +420 532 14 6206, e-mail: vacha@sci.muni.cz

http://www.sci.muni.cz/ofiz/eng/laboratories/neuroetologie.html
We investigate the principles of animal magnetoreception; namely the molecular mechanism, localisation of
the receptor, the neural pathways in insect brain processing the magnetic information, and the corresponding
behavioral output. The methodology we use is based on combination of indoor testing of animal magnetoreception behavior with immunohistochemical and molecular methods in various insect models.
Representative publications:
Vácha M., Půžová T., Kvíčalová M.: “Radiofrequency magnetic field disrupts magnetoreception in American
cockroach“, Journal of Experimental Biology 2009, in print.
Vácha M., Půžová T. and Drštková D.: “Effect of light wavelength spectrum on magnetic compass orientation
in Tenebrio molitor“, Journal of Comparative Physiology A 2008, 194, 853-859.
Vácha, M.; Drštková, D. and Půžová. T.: “Tenebrio beetles use magnetic inclination compass“,
Naturwischenschaften 2008, 95, 761-765.
Vácha, M.; Půžová. T. and Drštková, D.: “Ablation of antennae does not disrupt magnetoreceptive behavioural
reaction of the American cockroach to periodically rotated geomagnetic field“, Neuroscience Letters 2008, 435,
103-107.
Vácha M.: “Tenebrio beetle pupae show a conditioned behavioural response to pulse rotations of a geomagnetic field“, Physiological Entomology 2007, 32, 336-342.
Vácha M.: “Laboratory behavioral assay of insect magnetoreception - magnetosensitivity of Periplaneta americana”, Journal of Experimental Biology 2006, 209, 3897-3901.

Laboratory of Photosynthetic Processes
Research group leader:
Miloš Barták, phone: +420 532 14 6204, e-mail: mbartak@sci.muni.cz
Senior scientists: Josef Hájek (pepino@sci.muni.cz)
Peter Vaczi (vaczi@sci.muni.cz)
http://www.sci.muni.cz/photosynthesis/index-anj.htm
Our research is focused on photosynthesis in higher plants, mosses, lichens and green algae. We investigate
their response to drought, photoinhibition stress, toxic compounds, low temperature and osmotic stress. We
use advanced fluorometric, gasometric, biochemical, and molecular methods. We investigate the formation of
reactive oxygen species upon stress and quantify photoprotective mechanisms that are activated in pigmentprotein complexes of chloroplastic thylakoid membrane. Photoinactivation of photosystem II, mechanisms of
non-photochemical quenching of excitation energy such as e.g. activation of xanthophyll cycle are studied in
detail. In addition, attention is paid to antioxidative enzymes and substrates, their redox state and dynamics
during radiation stress and recovery in Arabidopsis thaliana and mutants lacking specific components of the
photoprotective mechanisms. The Laboratory is also involved into ecophysiological reasearch of Antarctic vegetation oases (James Ross Island): photosynthesis and primary production of mosses and lichens in are mea-

37

Department of Experimental Biology

sured in situ in the natural environment and under manipulated conditions within open top chambers installed
in the typical coastal ecosystems of the island.
Representative publications:
Barták M., Vráblíková H., Štepigová J., Hájek J., Váczi P., Večeřová K.: “Duration of irradiation rather than
quantity and frequency of high irradiance inhibits photosynthetic processes in the lichen Lasallia pustulata“,
Photosynthetica 2008, 46, 161-169.
Štepigová J., Vráblíková H., Lang J., Večeřová K., Barták M.: “Glutathione and zeaxanthin formation during
high light stress in foliose lichens“, Plant, Soil and Environment 2007, 53, 340-344.
Barták M., Váczi P., Hájek J., Smykla J.: “Low-temperature limitation of primary photosynthetic processes in
Antarctic lichens Umbilicaria antarctica and Xanthoria elegans”, Polar Biology 2007, 31, 47-51.
Bačkor M., Váczi P., Barták M., Buďová J., Dzubaj A.: “Uptake, photosynthetic characteristics and membrane
lipid peroxidation levels in the lichen photobiont Trebouxia erici exposed to copper and cadmium“, Bryologist
2007, 110, 100-107.
Hájek, J., Barták, M., Váczi, P.: Photosynthetic electron transport at low temperatures in the green algal foliose
lichens Lasallia pustulata and Umbilicaria hirsuta affected by manipulated levels of ribitol. /Photosynthetica/, 47,
2009, 199-205.

Laboratory of Experimental Histochemistry
and Mycorrhiza
Research group leader:
Jaroslava Dubová, phone: +420 532 14 6201, e-mail: dubova@sci.muni.cz
Senior scientist:	Milan Baláž (balaz@sci.muni.cz)
http://www.sci.muni.cz/kfar/lehm/index_english.html
The Laboratory studies relation between structure and function in plants. Development and changes of
plant structure are influenced either by changes of endogenous phytohormone levels, or by exogenous application of growth regulators as well as by changes of external conditions. Model transgenic organisms (tobacco
– Nicotiana tabacum and arabidopsis – Arabidopsis thaliana) with modified phytohormone cytokinin biosynthesis or metabolism are used in our studies. Methods of experimental embryology, histology and histochemistry
(light microscopy) as well as in vitro culturing are employed.
Different aspects of arbuscular and orchid mycorrhiza are studied in the laboratory as well. We explore the
uptake of mineral nutrients by plants through the extraradical mycelia and the role of these symbioses in competition with co-occurring plant species. Mineral and carbon compounds transfer between the symbiont and
its host orchid are quantified using the stable isotopes 13C and 15N. We also participate in conservation programs
focused on critically endangered European orchid species.
Representative publications:
Pernisová M., Klíma P., Horák J., Válková M., Malbeck J., Souček P., Reichman P., Hoyerová K., Dubová J., Friml J.,
Zažímalová E., Hejátko J.: “Cytokinins modulate auxin-induced organogenesis in plants via regulation of the auxin efflux“, Proceedings of the National Academy of Sciences of the United States of America 2009, 106, 3609-3614.
Látr A, Čuříková M, Baláž M, Jurčák J.: “Mycorrhizas of Cephalanthera longifolia and Dactylorhiza majalis, two
terrestrial orchids“, Annales Botanici Fennici 2008, 45, 281-289.
Hájek J., Barták M., Dubová J.: “Inhibition of photosynthetic processes in foliose lichens induced by temperature and osmotic stress“, Biologia Plantarum 2006, 50, 624-634.
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Orchis simia: European orchid we use in our studies.
Mycorrhizal extraradical mycelium of Epulorhiza sp. associated with the orchid Serapias strictiflora.

Laboratory of Plant Stress Physiology
Research group leader:
Jan Gloser, phone: +420 532 14 6218, e-mail: jgloser@sci.muni.cz
Senior scientists:	Marie Kummerová (kumerova@sci.muni.cz)
Vít Gloser (vitekg@sci.muni.cz)
http://www.sci.muni.cz/plantstress/stress_indexEN.htm
Our current research is focused on the following main topics:
1. Analysis of stress responses of plants to low water and mineral nutrient availability in the soil. We study the
interactions between transport of water and nutrients within plants and stress signaling. In addition, we examine the adaptation mechanisms related to radial transport in roots and long-distance transport in xylem.
2. Detection of stress responses of plants to some selected organic pollutants (mainly aromatic hydrocarbons). We have investigated the physiological responses of a broad spectrum of vascular plants and lichens to
the stress factors mentioned above. The observations have been done at the level of whole-plants (changes in
growth rate, biomass allocation, accumulation and utilization of storage compounds), and at the organ and cellular level (changes in the rate of metabolic and translocation processes).
Representative publications:
Kummerová M., Váňová L., Krulová J., Zezulka Š.: “The use of physiological characteristics for comparison of
organic compounds phytotoxicity“, Chemosphere 2008, 71, 2050-2059.
Gloser V., Libera C., Orians C.: “Contrasting below- and aboveground responses of two deciduous trees to
patchy nitrate availability“, Tree Physiology 2008, 28, 37-44.
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Tylová E., Steinbachová L., Votrubová O., Gloser V.: “Phenology and autumnal accumulation of N reserves in
belowground organs of wetland helophytes Phragmites australis and Glyceria maxima affected by nutrient surplus“, Environmental and Experimental Botany 2008, 63, 28-38.
Gloser J., Gloser V.: “Changes in spectral reflectance of a foliar lichen Umbilicaria hirsuta during desiccation“,
Biologia Plantarum 2007, 51, 395-398.
Gloser V., Košvancová M., Gloser J.: “Regrowth dynamics of Calamagrostis epigejos after defoliation as affected by nitrogen availability“, Biologia Plantarum 2007, 51, 501-506.
Gloser V., Zwieniecki M., Orians C., Holbrook M.: “Dynamic changes in root hydraulic properties in response to
nitrate availability“, Journal of Experimental Botany 2007, 58, 2409-2415.
Kummerová M., Zezulka Š., Krulová J., Tříska J.: “Photoinduced toxicity of fluoranthene on primary processes
of photosynthesis in lichens“, The Lichenologist 2007, 39, 91-100.

Laboratory of Analysis of Biologically
Important Molecular Complexes
Research group leader:
Jiří Fajkus, phone: +420 549 49 4003, e-mail: fajkus@sci.muni.cz
Senior scientists: Ctirad Hofr (hofr@sci.muni.cz)
	Lenka Fajkusová (lenkafajkusova@volny.cz)
	Miloslava Fojtová (fojtova@sci.muni.cz)
	Martin A. Lysák (lysak@sci.muni.cz)
Jan Paleček (palecek@sci.muni.cz)
Petra Procházková Schrumpfová (schpetra@centrum.cz)
http://www.sci.muni.cz/fgp/
Our research activities are focused on chromosome structure, function and evolution. One of the main research topics is karyotype and genome evolution in plants (M.A. Lysák) and structure, function and interactions
of SMC (Structural Maintenance of Chromosomes) proteins (J. Paleček). We also explore specific chromatin domains protecting and forming chromosome ends – telomeres (J. Fajkus, C. Hofr, P. Procházková Schrumpfová).
Telomeres are important for genome stability and their dysfunction is connected with processes of cancer and
aging. While most of our research is focused on plant telomeres and telomerases (ribonucleoprotein enzymes
synthesising telomeres), we also participate in clinical studies that address applications of telomere biology
in diagnostics and treatment of cancer. The laboratory is also involved in research (done in collaboration with
University Hospital Brno) that is directed to molecular diagnostics and therapy of neuromuscular disorders
(L. Fajkusová).
Representative publications:
Hofr C., Šultesová P., Zimmermann M., Mozgová I., Procházková Schrumpfová P., Wimmerová M., Fajkus J.:
“Proteins from Arabidopsis thaliana: Quantitative Study of Telomere Binding Specificity and Kinetics“, Biochemical
Journal 2009, 419, 221-228.
Sýkorová E., Fajkus J.: “Structure-function relationships in telomerase genes“, Biology of the Cell 2009, 101,
375-392.
Mandáková T., Lysák M. A.: “Chromosomal phylogeny and karyotype evolution in x=7 crucifer species
(Brassicaceae)“, Plant Cell 2008, 20, 2559-2570.
Procházková Schrumpfová P., Kuchař M., Paleček J., Fajkus J.: “Mapping of interaction domains of putative
telomere-binding proteins AtTRB1 and AtPOT1b from Arabidopsis thaliana“, FEBS Letters 2008, 582, 1400-1406.
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Růčková E., Friml J., Procházková Schrumpfová P., Fajkus J. “Role of alternative telomere lengthening unmasked in telomerase knock-out mutant plants“, Plant Molecular Biology 2008, 66, 637-646.
Mozgová I., Procházková Schrumpfová P., Hofr C., Fajkus J.: “Functional characterization of domains in AtTRB1,
a putative telomere-binding protein in Arabidopsis thaliana“, Phytochemistry 2008, 69, 1814-1819.
Zapletalová E. et al.: “Analysis of point mutations in the SMN1 gene in SMA patients bearing a single SMN1
copy“, Neuromuscular Disorders 2007, 17, 476-481.
Stehlíková, K. et al. “Quantitative analysis of CAPN3 transcripts in LGMD2A patients: involvement of nonsensemediated mRNA decay“, Neuromuscular Disorders 2007, 17, 143-147.

Laboratory of Molecular Plant Physiology
Research group leader:
Jan Hejátko, phone: +420 549 49 4165, e-mail: hejatko@sci.muni.cz
Senior scientists: Jiří Friml (jfriml@sci.muni.cz)
Jakub Horák (horakj@sci.muni.cz)
	Lubomír Janda (ljanda@sci.muni.cz)
Pavlína Kovářová (kovarova@sci.muni.cz)
	Alena Kuderová (alenakud@sci.muni.cz)
Jaromír Marek (marek@chemi.muni.cz)
Eliška Nejedlá (nejedla@sci.muni.cz)
Blanka Pekárová (pekarova@sci.muni.cz)
http://www.sci.muni.cz/fgp/
The research program of the laboratory focuses mainly on the roles of plant hormones cytokinins and their
interactions with other plant growth regulating substances, e.g. auxins in the plant development. We are interested in the molecular mechanisms of plant hormonal signalling, particularly in the role of gene expression and
protein stability, structure, interaction and intracellular localization in the transduction of hormonal signals and
their impact on specific aspects of plant development.
Representative publications:
Benková E., Hejátko J.: “Hormone interactions at the root apical meristem“, Plant Molecular Biology 2009, 69,
383-396.
Brewer P. B., Heisler M. G., Hejátko J., Friml J., Benková E.: “In situ hybridization for mRNA detection in Arabidopsis
tissue sections“, Nature Protocols 2006, 1, 1462-1467.
Dhonukshe P., Grigoriev I., Fischer R., Tominaga M., Robinson D. G., Hašek J., Paciorek T., Petrásek J., Seifertová
D., Tejos R., Meisel L. A., Zažímalová, E., Gadella T. W., Stierhof Y. D., Ueda T., Oiwa K., Akhmanova A., Brock R., Spang
A., Friml J.: “Auxin transport inhibitors impair vesicle motility and actin cytoskeleton dynamics in diverse eukaryotes“, Proceedings of the National Academy of Science of the United States of America 2008, 105, 4489-4494.
Friml J., Benfey P., Benková E., Bennett M., Berleth T., Geldner N., Grebe M., Heisler M., Hejátko J., Jurgens G.,
Laux T., Lindsey K., Lukowitz W., Luschnig C., Offringa R., Scheres B., Swarup R., Torres-Ruiz R., Weijers D., and
Zažímalová E.: “Apical-basal polarity: why plant cells don‘t stand on their heads“, Trends in Plant Science 2006,
11, 12-14.
Hejátko J., Pernisová M., Eneva T., Palme K., and Brzobohatý B.: “The putative sensor histidine kinase CKI1
is involved in female gametophyte development in Arabidopsis“, Molecular Genetics and Genomics 2003, 269,
443-453.
Hejátko J., Blilou I., Brewer P. B., Friml J., Scheres B., Benková E.: “In situ hybridization technique for mRNA detection in whole mount Arabidopsis samples“, Nature Protocols 2006, 1, 1939-1946.
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Hejátko J., Ryu H., Kim G. T., Dobešová R., Choi S., Choi S. M., Souček P., Horák J., Pekařová B., Palme K.,
Brzobohatý B., Hwang I.: “The histidine kinases cytokinin-independent1 and Arabidopsis histidine kinase2 and
3 regulate vascular tissue development in Arabidopsis shoots“, The Plant Cell 2009, 21, 2008-2021.
Hejátko J., Dobešová R., Dubová J. , Hwang I., Ryu H. (2009b). Method of regulation of biomass production in
plants, DNA sequences and method of preparation thereof. Patent # 300145.M.U.a.P.A.I. Foundation. PV 2007454. 9/8/2007
Klumpler T., Pekařová B., Marek J., Borkovcová P., Janda L., Hejátko J.: “Cloning, purification, crystallization and
preliminary X-ray analysis of the receiver domain of the histidine kinase CKI1 from Arabidopsis thaliana“, Acta
Crystallographica. Section F, Structural Biology and Crystallization Communications 2009, 65, 478-481.
Kuderová A., Urbánková I., Válková M., Malbeck J., Némethova D., Hejátko J.: “Effects of conditional IPT-dependent cytokinin overproduction on root architecture of Arabidopsis seedlings“, Plant and Cell Physiology 2008,
49, 570-582.
Pernisová M., Klíma P., Horák J., Válková M., Malbeck J., Souček P., Reichman P., Hoyerová K., Dubová J., Friml J.,
Zažímalová E., Hejátko J.: “Cytokinins modulate auxin-induced organogenesis in plants via regulation of the auxin efflux“, Proceedings of the National Academy of Science of the United States of America 2009, 106, 3609-3614.
Petrášek J., Mravec J., Bouchard R., Blakeslee J. J., Abas M., Seifertová D., Wisniewska J., Tadele Z., Kubeš M.,
Čovanová M., Dhonukshe P., Skůpa P., Benková E., Perry L., Křeček P., Lee O. R., Fink G. R., Geisler M., Murphy A.
S., Luschnig C., Zažímalová E., Friml, J.: “PIN proteins perform a rate-limiting function in cellular auxin efflux“,
Science 2006, 312, 914-918.

Plant hormones cytokinins regulate
the intercellular distribution of another phytohormone auxin via regulation of expression of auxin transporters (Pernisová et al., 2009). The
distribution of auxin might be tracked
in the living plant tissue via presence
of green fluorescent protein (yellowish/green staining in the figure above)
that is produced in auxin-responsive
cells of specific transgenic lines.
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The specificity of gene expression could
be inspected in plant transgenic lines carrying transcriptional fusion of promoter
region and the reporter gene (panel A)
or via in situ hybridization with mRNA
of the gene of interest with labelled RNA
probe (Bb). Finally, the protein product of
the gene activity might be localized using
specific antibodies (Bc, d), (Hejátko et al,
2009).

Core Facility
Research group leader:
Zbyněk Zdráhal, phone: +420 549 49 1466, e-mail: zdrahal@sci.muni.cz
Senior scientists: Jan Havliš (jdqh@sci.muni.cz)
Ondrej Šedo (sedo@post.cz)
http://www.sci.muni.cz/fgp/
The laboratory supports on-campus and out-of-campus biomedical research. Genomic services offer DNA
sequencing, fragmentation analysis and oligonucleotide synthesis (including Real-Time PCR probes). Proteomic
services include isolation, purification, separation of proteins and their characterization by mass spectrometry. CL offers hands-on training courses. CL is a member of the Association of Biomolecular Resource Facilities
(ABRF).
Our research activities are focused mainly on clinical proteomics (biomarker discovery, characterization of
posttranslational modifications, microorganism characterization) and method development of MS-based proteomic analysis.
Representative publications:
Kubíková I., Konečná H., Šedo O., Zdráhal Z., Řehulka P., Řehulková H., Hampl A., Chmelík J., Dvořák P.:
“Proteomic profiling of human embryonic stem cell-derived microvesicles reveals a risk of transfer of proteins
of bovine and mouse origin“, Cytotherapy 2009, 11, 330-340.
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Jesenská A., Sýkora J., Olżyńska A., Brezovský J., Zdráhal Z., Hof M., Damborský J.: “Nanosecond TimeDependent Stokes Shift at the Tunnel Mouth of Haloalkane Dehalogenases“, Journal of the American Chemical
Society 2009, 131, 494-501.
Eyer L., Pantůček R., Zdráhal Z., Konečná H., Kašpárek P., Růžičková V., Hernychová L., Preisler J., Doškař J.:
“Structural protein analysis of the polyvalent staphylococcal bacteriophage 812“, Proteomics 2007, 7, 64-72.
Beneš P., Macečková V., Zdráhal Z., Konečná H., Zahradníčková E., Šmarda J.: “Role of vimentin in regulation of
monocyte/ macrophages“, Differentiation 2006, 74, 265-276.
Bouchal P., Zdráhal Z., Helánová Š, Janiczek O., Hallberg K. B., Mandl M: “Proteomic and bioinformatic analysis
of iron- and sulfur-oxidizing Acidithiobacillus ferrooxidans using immobilized pH gradients and mass spectrometry“, Proteomics 2006, 6, 4278-4285.
Tvrzová L., Schumann P., Spröer C., Sedláček I., Páčová Z., Šedo O., Zdráhal Z., Steffen M., Lang E.: “Pseudomonas
moraviensis sp. nov. and Pseudomonas vranovensis sp. nov., soil bacteria isolated on nitroaromatic compounds,
and emended description of Pseudomonas asplenii“, International Journal of Systematic and Evolutionary
Microbiology 2006, 56, 2657-2663.

Loschmidt Laboratories
Research group leader:
Jiří Damborský, phone: +420 549 49 3467, e-mail: jiri@chemi.muni.cz
Senior scientists: Zbyněk Prokop (zbynek@chemi.muni.cz)
	Andrea Fořtová (andrea@sci.muni.cz)
	Radka Chaloupková (radka@chemi.muni.cz)
http://loschmidt.chemi.muni.cz/peg/
The research projects of the Loschmidt Laboratories are dedicated to the study of fundamental principles
of enzymatic catalysis. Direct outputs of the research projects are biocatalyts for environmental, chemical and
biomedical applications and software for rational design of proteins. The biocatalysts are isolated from extreme
environments and constructed by using protein engineering and synthetic biology techniques. The specialty
of the research group is high integration of theoretical and experimental techniques, practiced by the laboratories of bioinformatics, computer modeling, enzyme kinetics, synthetic biology, molecular structure and
thermodynamics.
Representative publications:
Pavlová, M., Klvaňa, M., Chaloupková, R., Banáš, P., Otyepka, M., Wade, R., Nagata, Y., Damborský, J.: “Redesigning
dehalogenase access tunnels as a strategy for degrading an anthropogenic substrate“, Nature Chemical Biology
2009, doi 10.1038/nchembio.205.
Pavelka A., Chovancová E., Damborský J.: “HotSpot Wizard: A web server for identification of hot spots in protein engineering“, Nucleic Acids Research 2009, 37, W376–W383.
Damborský J., Brezovský J.: “Computational tools for designing and engineering biocatalysts“, Current Opinion
in Chemical Biology 2009, 13, 26-34.
Jesenská A., Sýkora J., Olżyńska A., Brezovský J., Zdráhal Z., Damborský J., Hof M.: “Nanosecond time-dependent Stokes shift at the tunnel mouth of haloalkane dehalogenases“, Journal of the American Chemical Society
2009, 131, 494-501.
Chaloupková R., Sýkorová J., Prokop Z., Jesenská A., Monincová M., Pavlová M., Nagata Y., Damborský J.:
“Modification of activity and specificity of haloalkane dehalogenase from Sphingomonas paucimobilis UT26 by
engineering of its entrance tunnel“, Journal of Biological Chemistry 2003, 278, 52622-52628.
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Prokop Z., Monincová M., Chaloupková R., Klvaňa M., Janssen D.B., Nagata Y., Damborský J.: “Catalytic mechanism of the haloalkane dehalogenase from Sphingomonas paucimobilis UT26“, Journal of Biological Chemistry
2003, 278, 45094-45100.
Damborský J., Prokop M., Koča J.: “TRITON: graphic software for rational engineering of enzymes“, Trends in
Biochemical Sciences 2001, 26, 71-73.

Solvation of active site pocket in wild type (A) and mutant (B).
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Department of Biochemistry
Address: Kamenice 5, building A5, 625 00 Brno, Czech Republic
Phone: +420 549 49 1425, fax: +420 549 49 2690, e-mail: biosekre@chemi.muni.cz,
http://www.sci.muni.cz/ustav/ubch

Head:

Assoc. Prof. Martin Mandl, phone: +420 549 49 5728, e-mail: mandl@chemi.muni.cz

Research and Educational Activities:

Our research areas include: application of modern separation methods for qualitative and quantitative analyses of biologically active compounds; thyrotoxic effects of a bromide surplus and mechanisms of interference
of exogenous bromide with the iodine metabolism; denitrifying bacteria, kinetics of electron transport and
regulation of denitrification gene expression by environmental factors; development of electrochemical and
piezoelectric biosensors, applications of enzyme electrodes and immunosensors for environmental and clinical analysis; bacterial oxidation of iron and inorganic sulfur substances in relation to biohydrometallurgy and
the environment; structure-functional studies of proteins involved in biosynthesis and specific recognition of
biologically active glycoconjugates and studies of specific host-pathogen interactions; DNA testing of genetic
disorders and DNA diagnostics of viral and bacterial diseases, defense mechanisms of plants and the application in agriculture; application of high-resolution proteomic methods of complex protein composition analysis
in the field of bacterial physiology and molecular pathology.
The Department provides education of bachelor, master and PhD students of biochemistry, chemistry and
biology: our lectures, seminars and laboratory courses include basic and advanced biochemical methods, biochemistry of cell signalling, biometrics, bioenergetics, biosensors, biotechnology, clinical biochemistry, DNA
diagnostics, enzymology, chemical technique, metabolic pathway regulation, neurochemistry, nonequilibrium
systems, plant biochemistry, protein separation, secondary metabolites, structure and function of the cell, and
xenobiochemistry.
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Laboratories at the Department.

Laboratory of Analytical Biochemistry
Research group leader:
Zdeněk Glatz, phone: +420 549 49 3957, e-mail: glatz@chemi.muni.cz
Our research is based on application of modern separation methods – high performance liquid chromatography and especially capillary electrophoresis in combination with UV-VIS and MS detections - for qualitative
and quantitative analyses of biologically active compounds (medicinal plants, clinical diagnosis, enzymes, drug
metabolism, etc.).
Representative publications:
Šterbová H., Ševčíková P., Kvasničková L., Glatz Z., Slanina J.: “Determination of Lignans in Schisandra chinensis using Micellar Electrokinetic Capillary Chromatography“, Electrophoresis 2002, 23, 253-258.
Ševčíková P., Glatz Z., Tomandl J.: “Determination of homocysteine in human plasma by MEKC and in-capillary
detection reaction with 2,2-dipyridyldisulfide“, Journal of Chromatography A 2003, 990, 197-204.
Konečný J., Juřica J., Tomandl J., Glatz Z.: “Study of recombinant cytochrome P450 2C9 activity with diclofenac
by micellar electrokinetic capillary chromatography“, Electrophoresis 2007, 28, 1229-1234.
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CE Capillary electrophoresis combined with 6320 Ion Trap MS (Agilent).

3D

Laboratory of Biochemical Regulations
Research group leader:
Stanislav Pavelka, phone: +420 549 49 6419, e-mail: pav@chemi.muni.cz
We are interested in several aspects of the metabolism of thyroid hormones (TH), including the effects of
exogenous bromide on the metabolism of iodine, an irreplaceable part of TH. Enzymatic conversions of TH
in peripheral tissues, especially in different fat deposits, and properties of the corresponding key enzymes,
iodothyronine deiodinases (IDs) are also studied. At the collaborating institutions – Institute of Physiology of
the ASCR in Prague and Nuclear Physics Institute of the ASCR in Rez - we will follow the regulations of IDs’ gene
expression in model systems of cultured cells.
Representative publications:
Pavelka S., Babický A., Vobecký M.: “Simultaneous use of 82Br and 24Na radionuclides in the whole-body counting of animals by high-resolution gamma-ray spectrometry“, Journal of Radioanalytical and Nuclear Chemistry
2008, 278, 571-574.
Pavelka S.: “Metabolism of bromide and its interference with the metabolism of iodine“, Physiological Research
2004, 53, S81-S90.
Vobecký M., Pavelka S., Babický A.: “Bromide transfer through mother’s milk and its impact on the suckling
rat“, Biological Trace Element Research 2005, 103, 37-48.
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Imaging analyzer for quantitative analysis of radioactively labelled compounds.

Laboratory of Biochemistry
of denitrification bacteria
Research group leader:
Igor Kučera, phone: +420 549 49 5392, e-mail: ikucera@chemi.muni.cz
http://orion.chemi.muni.cz/kucera
We use the soil bacterium Paracoccus denitrificans as a model organism to explore the proteins needed for
metabolic energy production and for transition from aerobic to anaerobic (denitrifying) mode of growth. We
utilize classical tools (such as activity measurements and difference spectroscopy) as well as modern methods
of molecular biology (gene cloning, mutagenesis, RT-PCR, promoter fusions) and proteomics (2D electrophoresis, MALDI-TOF-MS). Our current focus is on the role of several cytoplasmic proteins (transcriptional factors FnrP,
Nnr, NarR, flavin-dependent oxidoreductases FerA and FerB) and on details of nitrate uptake and its reduction
to nitrite, mediated by a membrane-bound transporter and nitrate reductases Nar and Nap.
Representative publications:
Kučera I.: “Energy coupling to nitrate uptake into the denitrifying cells of Paracoccus denitrificans”, Biochimica
et Biophysica Acta 2005, 1709, 113-118.
Kučera I.: “Interference of chlorate and chlorite with nitrate reduction in resting cells of Paracoccus denitrificans“, Microbiology 2006, 152, 3529-3534.
Sedláček V., van Spanning R.J.M., Kučera I.: “Ferric reductase A is essential for effective iron acquisition in
Paracoccus denitrificans“, Microbiology 2009, 155, 1294-1301.
Sedláček V., van Spanning R.J.M., Kučera I.: “Characterization of the quinone reductase activity of the ferric
reductase B protein from Paracoccus denitrificans“, Archives of Biochemistry and Biophysics 2009, 483, 29-36.
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Inoculation of microbial cultures.

Laboratory of Biosensors
Research group leader:
Petr Skládal, phone: +420 549 49 7010, e-mail: skladal@chemi.muni.cz, http://biosensor.chemi.muni.cz
We investigate biosensors composed of enzymes, antibodies and cells combined with electrochemical,
piezoelectric, fluorescence and SPR based transducers. Biointeractions are studied in real time using QCM and
Biacore. Our group is also interested in immunosensors for pesticides, mycotoxins, PCBs and pathogens (using screen-printed electrodes) and enzyme electrodes with cholinesterase for detection of organophosphates.
Nanobiotechnology is applied for identification of DNA-benzo[a]pyrene aducts. We are also involved in the
development of a bioelectronic tongue for characterization of wine.
Representative publications:
Fohlerová Z., Skládal P., Turánek J.: “Adhesion of eukaryotic cell lines on the gold surface modified with extracellular matrix proteins monitored by the piezoelectric sensor“, Biosensors & Bioelectronics 2007, 22, 1896-1901.
Pohanka M., Pavliš O., Skládal P.: “Diagnosis of tularemia using piezoelectric biosensor technology“, Talanta
2007, 71, 981-985.
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Laboratory of Environmental Biotechnology
Research group leader:
Martin Mandl, tel.: +420 549 49 5728, e-mail: mandl@chemi.muni.cz
Senior scientist: Oldřich Janiczek (janiczek@sci.muni.cz)
http://orion.chemi.muni.cz/biosulfur/
We study acidophilic sulfur-oxidizing bacteria and their role in oxidation of sulfide minerals in biohydrometallurgy and the environment. Appropriate fields of interest include: enzymes in oxidation of inorganic sulfur
substances, microbial kinetics and mechanism of substrate oxidation, proteomics in iron and sulfur biooxidation, PCR methods in detection of bacterial strains, bioleaching of sulfide wastes.
Representative publications:
Češková P., Mandl M., Helanová S., Kašparovská J.: “Kinetic studies on elemental sulfur oxidation by
Acidithiobacillus ferrooxidans: Sulfur limitation and activity of free and adsorbed bacteria“, Biotechnology and
Bioengineering 2002, 78, 24-30.
Bouchal P., Zdráhal Z., Helánová Š., Janiczek O., Hallberg K.B., Mandl M.: “Proteomic and bioinformatic analysis
of iron- and sulfur-oxidizing Acidithiobacillus ferrooxidans using immobilized pH gradients and mass spectrometry“, Proteomics 2006, 6, 4278-4285.
Pokorná B., Mandl M., Bořilová S., Češková P., Marková R., Janiczek O.: “Kinetic constant variability in bacterial
oxidation of elemental sulfur“, Applied and Environmental Microbiology 2007, 73, 3752-3754.

Bioreactor Biostat B-DCU, B. Braun Biotech International (Germany).
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Laboratory of Glycobiochemistry
Research group leader:
Michaela Wimmerová, phone: +420 549 49 8166, e-mail: michaw@chemi.muni.cz
Senior scientists: Nikola Kostlánová (nikol@chemi.muni.cz)
	Martina Pokorná (martinap@chemi.muni.cz)
http://orion.chemi.muni.cz/michaw
We study structures and functions of pathogen proteins which participate in oligosaccharide synthesis (glycosyltransferases) or specific recognition (lectins) and represent interesting therapeutic targets. In addition, we
investigate biomolecular interactions and protein engineering of lectins.
Representative publications:
Lameignere E., Malinovská L., Sláviková M., Duchaud E., Mitchell E.P., Varrot A., Šedo O., Imberty A., Wimmerová
M.: “Structural basis for mannose recognition by a lectin from opportunistic bacteria Burkholderia cenocepacia“,
Biochemical Journal 2008, 411, 307-318.
Pokorná M., Cioci G., Perret S., Rebuffet E., Kostlánová N., Adam J., Gilboa-Garber N., Mitchell E.P., Imberty A.,
Wimmerová M.: “Unusual entropy driven affinity of Chromobacterium violaceum lectin CV-IIL towards fucose
and mannose“, Biochemistry, 2006, 45, 7501-7510.
Imberty A., Mitchell E.P., Wimmerová M.: “Structural basis of high-affinity glycan recognition by bacterial and
fungal lectins“, Current Opininion in Structural Biology 2005, 15, 525-534.

Laboratory of Molecular Physiology
Research group leader:
Omar Šerý, tel: +420 549 49 7312, e-mail: omarsery@sci.muni.cz
Senior scientists: Tomáš Kašparovský (tkasp@sci.muni.cz)
Jan Lochman (13418@mail.muni.cz)
Our group is mainly focused on genetics markers of genetically influenced disorders and the explanation of
their patophysiology. The diagnostics of viral and bacterial diseases from clinical material and the development
of methods for DNA diagnostics for human and veterinary medicine is other part of our research focus. The
laboratory investigates effects (and possible applications) of elicitors, i.e. substances originating from pathogens able to trigger defence reactions in plants.
Representative publications:
Šerý O., Drtílková I., Theiner P., Pitelová R., Štaif R., Znojil V., Lochman J.: “Polymorphism of DRD2 gene and
ADHD“, Neuroendocrinology Letters 2006, 27, 236-240.
Lochman J., Šerý O., Mikeš V.: “The rapid identification of European Armillaria species from soil samples by
nested PCR“, FEMS Microbiology Letters 2004, 237, 105-110.

Laboratory of Proteomics
Research group leader:
Pavel Bouchal, phone: +420 549 49 3251, e-mail: bouchal@chemi.muni.cz
Our group works mainly in the fields of bacterial physiology and oncological pathology: In cooperation of
other groups, we determine complex protein compositions of bacterial and cell cultures and tissues using
high resolution proteomic methods. We are involved in projects that are focused on discovery of new protein
biomarkers.
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Representative publications:
Bouchal P., Přecechtělová P., Zdráhal Z., Kučera I.: “Protein composition of Paracoccus denitrificans cells grown
on various electron acceptors and in the presence of azide“, Proteomics 2004, 4, 2662-2671.
Bouchal P., Zdráhal Z., Helánová S., Janiczek O., Hallberg K.B., Mandl M.: “Proteomic and bioinformatic analysis
of iron- and sulfur-oxidizing Acidithiobacillus ferrooxidans using immobilized pH gradients and mass spectrometry“, Proteomics 2006, 6, 4278-4285.
Bouchal P., Roumeliotis T., Hrstka R., Nenutil R., Vojtesek B., Garbis S. D.: “Biomarker discovery in low-grade
breast cancer using isobaric stable isotope tags and two-dimensional liquid chromatography-tandem mass
spectrometry (iTRAQ-2DLC-MS/MS) based quantitative proteomic analysis“, Journal of Proteome Research 2009,
8, 362-373.

Examples of 2-D proteome maps and MS spectra (human breast cancer tissue)
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Address: Kotlářská 2, 611 37 Brno, Czech Republic

Phone: +420 549 49 1472, Fax: +420 549 49 2443, http://ustavchemie.sci.muni.cz

Head

Assoc. Prof. Ctibor Mazal, phone: +420 549 49 1429,e-mail: mazal@chemi.muni.cz

Research and Educational Activities:

Main part of our research is related to synthesis and characterization of organic and inorganic substances,
evaluation of their structure and reactivity and exploration of their properties. We are involved in the development of new catalysts and materials applicable in medicine. The Department’s personnel consists of 24 senior
researchers, 21 junior scientists and tens of graduate students; 70 Ph.D. students graduated over the past 5 years.
Our current research projects are described in greater detail below.

Organic chemistry laboratories for undergraduate students.
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Analytical chemistry
Research group leaders:

Viktor Kanický, phone: +420 549 49 4774, e-mail: viktork@chemi.muni.cz
Research of our laboratory is focused on utilization of Laser ablation ICP-MS and Laser-induced breakdown
spectroscopy (LIBS) in analytical chemistry. LA-ICP-MS and LIBS are powerful techniques for the spatially-resolved analysis of different types of samples. We perform 2-D elemental mapping of archeological (ceramics,
primeval bones and teeth), biological (tumors, bones, stones renal ...), geological (fish scales, apatite, granite ...)
and metallurgical (structural materials for nuclear reactors) samples.
Representative publications:
Holá M., Kalvoda J., Babek O. et al.: “LA-ICP-MS heavy metal analyses of fish scales from sediments of the Oxbow
Lake Certak of the Morava River (Czech Republic) “, Environmental Geology 2009, 58, 141–151.
Vaculovič T., Sulovský P., Machát J. et al.: “The EPMA, LA-ICP-MS and ICP-OES study of corrosion of structural
materials for a nuclear reactor cooling circuit by molten fluoride salt treatment“, Journal of Analytical Atomic
Spectrometry 2009, 24, 649–654.
Novotný K., Kaiser J., Galiová M. et al.: “Mapping of different structures on large area of granite sample using
laser-ablation based analytical techniques, an exploratory study“, Spectrochimica Acta B 2008, 63, 1139–1144.
Čtvrtníčková T., Cabalin L., Laserna J. et al.: “Laser ablation of powdered samples and analysis by means of
laser-induced breakdown spectroscopy“, Applied Surface Science 2009, 255, 5329–5333
Hrdlička A., Zaorálková L., Galiová M. et al.: “Correlation of acoustic and optical emission signals produced at 1064
and 532 nm laser-induced breakdown spectroscopy (LIBS) of glazed wall tiles“, Spectrochimica Acta B 2009, 64, 74–78.

LA-ICP-MS instrumentation.
Přemysl Lubal, phone: +420 549 49 5637, e-mail: lubal@chemi.muni.cz
Metal complexes of macrocyclic ligands are utilized as bifunctional chelating agents in medicinal chemistry
and diagnostics. For possible medical in vivo applications, it is crucial to understand the thermodynamic and kinetic properties (formation and dissociation rate constants) of metal complexes under experimental conditions
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that are similar to the body fluids environment. We study the thermodynamic, kinetic, spectroscopic and analytical properties of metal complexes in collaboration with colleagues from Czech Republic (Charles University)
and abroad (Portugal, Poland, Germany, France, Switzerland) in the framework of EU COST D38 “Metal-based
Systems for Molecular Imaging Applications”. The results will be applied in structural design of macrocyclic
ligands for possible applications in bioinorganic and bioanalytical chemistry.
Representative publications:
Svobodová I., Havlíčková J., Plutnar J., Lubal P., Kotek J., Hermann P.:“Metal Complexes of 4,11-Dimethyl-1,4,8,11tetraazacyclotetradecane-1,8-bis(methylphosphonic acid) - Thermodynamic and Formation/Decomplexation
Kinetic Studies“ European Journal of Inorganic Chemistry 2009, 24, 3577-3592.
Mamedov I., Táborský P., Lubal P., Laurent S., Vander Elst L., Mayer H. A., Logothetis N. K., Angelovski
G.: “Relaxometric, Thermodynamic and Kinetic Studies of Lanthanide(III) Complexes of DO3A-Based
Propylphosphonates“, European Journal of Inorganic Chemistry 2009, 22, 3298-3306.
Försterová M., Jandurová Z., Marques F., Gano L., Lubal P., Vaněk J., Hermann P., Santos I.: “Chemical and biological evaluation of 153Sm and 166Ho complexes of 1,4,7,10-tetraazacyclododecane-1,4,7,10-tetrakis(methylphos
phonic acid monoethylester) (H4dotpOEt) “, Journal of Inorganic Biochemistry 2008, 102, 1531-1540.
Försterová M., Svobodová I., Lubal P., Táborský P., Kotek J., Hermann P., Lukeš I.: “Thermodynamic study of
lanthanide(III) complexes with bifunctional monophosphinic acid analogues of H4dota and comparative kinetic
study of yttrium(III) complexes“, Dalton Transactions 2007, 535-549.
Kotek J., Lubal P., Hermann P., Císařová I., Lukeš I., Godula T., Svobodová I., Táborský P., Havel J.: “High thermodynamic stability and extraordinary kinetic inertness of copper(II) complexes with 1,4,8,11-tetraazacyclotetradecane-1,8-bis(methylphosphonic acid): Example of a rare isomerism between kinetically inert penta- and
hexacoordinated copper(II) complexes“, Chemistry - A European Journal 2003, 9, 233-248.
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Jan Preisler, phone: +420 549 49 6629, e-mail: preisler@chemi.muni.cz
The group effort is devoted to the development of new bioanalytical instrumentation, such as time-of-flight
mass spectrometers, interfaces for hyphenated techniques, capillary electrophoresis with laser-induced fluorescence detection, nanosecond time-resolved fluorescence. Our research on deposition of liquid samples for
MALDI-TOF mass spectroscopy is described in three US Patents.
Representative publications:
Peš O., Jungová P., Vyhnánek R., Vaculovič T., Kanický V., Preisler J.: “Off-line coupling of capillary electrophoresis to substrate-assisted laser desorption inductively coupled plasma mass spectrometry“, Analytical Chemistry,
2008, 80, 8725–8732.
Moskovets E., Preisler J., Chen H. S., Rejtar T., Andreev V., Karger B. L.: “High-throughput axial MALDI-TOF MS
using a 2 kHz repetition rate laser”, Analytical Chemistry 2008, 78, 912-919.
Eyer L., Pantůček R., Zdráhal Z., Konečná H., Kašpárek P., Růžičková V., Hernychová L., Preisler J., Doškař, J.:
“Structural protein analysis of the polyvalent staphylococcal bacteriophage 812”, Proteomics 2007, 7, 64-72.
Ryvolová M., Táborský P., Vrábel P., Krásenský P., Preisler J.: “Sensitive determination of erythrosine and other red food colorants using capillary electrophoresis with laser induced fluorescence detection”, Journal of
Chromatography A 2007, 1141, 206–211.
Onofrejová L., Farková M., Preisler J.: “Quantification of fructo-oligosaccharides based on the evaluation of
oligomer ratios using an artificial neural network”, Analytica Chimica Acta 2009, 638, 191–197.
Vrábel P., Táborský P., Ryvolová M., Havel J., Preisler J.: “Sensitive detection and separation of fluorescent derivatives using capillary electrophoresis with laser-induced fluorescence detection with 532 nm Nd:YAG laser”,
Journal of Luminescence 2006, 118, 283-292.

Ion source of a laboratory-built MALDI time-of-flight MASS spectrometer.
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Petr Táborský, phone: +420 549 49 5926, e-mail: 13423@mail.muni.cz
We prepare and characterize new coordination polymers containing copper(I). Preliminary experiments have
shown that several polymers with structure Cu(I)XL (where X is Cl, Br or I, L is derivative of pyrazine, pyridine or
other donor atom containing cyclic ligand) have very interesting photoluminescent properties. Luminescence
properties of selected polymers can be alternated by structural changes or by different temperature. Spectral
properties of the newly prepared compounds will be studied by spectrophotometry and luminescence spectroscopy. The substances will be characterized by e.g. X-ray diffraction and matrix assisted laser desorption/
ionization time of flight mass spectrometry.
Representative publications:
Urbanová J., Lubal P., Slaninová I., Táborská E., Táborský P.: “Fluorescence properties of selected
benzo[c]phenanthridines and studie sof thein interaction with CT DNA”, Analytical and Bioanalytical Chemistry
2009, 349, 997-1002.
Táborský P., Svobodová I., Lubal P., Hnatejko Z., Lis S., Hermann P.: “Formation and dissociation kinetics of
Eu(III) complexes with H5do3ap and similar dota-like ligands”, Polyhedron 2007, 26, 4119-4130.

Inorganic chemistry
Research group leaders:

Marek Nečas, phone: +420 549 49 6060, e-mail: man@chemi.muni.cz
We synthesize new inorganic-organic polymeric materials and investigate their properties. The syntheses
start from organic derivatives of phosphoric and phosphonic acids, and tertiary phosphine oxides; they react
with metal salts and oxides and with more complex molecular building units. In our X-ray diffraction laboratory
we determine the structures of inorganic and organic molecules. Part of our research addresses distribution of
electron density in chemical bonds and nature of intermolecular interactions.
Representative publications:
Spíchal Z., Nečas, M., Pinkas, J.: “From parquets to bricks: A series of lanthanide coordination polymers with
bis(diphenylphosphino)ethane dioxide“, Inorganic Chemistry 2005, 44, 2074-2080.
Janickis V., Nečas M., Novosad J., Dušek M., Petříček V.: “Commensurate and incommensurate structures of the
hexabromotellurate(IV) bis {dibromodiselenate(I)} ion - [(C2H5)n(C6H5)4-nP]2[TeBr6(Se2Br2)2], n = 0,1”, Acta
Crystallographica, Section B:Structural Science 2002, B58, 977-985.
Josef Novosad, phone: +420 549 49 5908, e-mail: novosad@chemi.muni.cz
We are interested in synthesis and characterization of metal-chalcogenide complexes with novel ligands that
can serve as potential semiconducting materials. We also synthesize coordination polymers containing lanthanides and transition metals with emphasis on their defined porosity and luminescence.
Representative publications:
Bhattacharyya P., Novosad J., Phillips J., Slawin A. M. Z., Williams D. J., Woollins J. D.: “Bis(bidentate) complexes
of imidobis(diphenylphosphino chalcogenides) M{N(XPPh2)2 - X, X’}2] (X = S or Se; M = Ni, Pd or Pt)”, Journal of
the Chemical Society, Dalton Transasctions 1995, 1607-1613.
Novosad J., Tornroos K. W., Nečas M., Slawin A. M. Z., Woollins J. D., Husebye S.: “Reaction of large-bite ligands
with various tellurium compounds. Synthesis and characterization of[Te2(-Cl)2{(SPPh2)2N}2], [(4-MeOC6H4TeCl3)2
{-Ph2P(S)CH2CH2P (S)Ph2}] and Te2(-S2PPh2)2 representing novel types of tellurium complexes”, Polyhedron, 1999,
18, 2861-2868.
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Liu H.Z., Bandeira N. G., Calhorda M.J., Drew M. G. B., Felix V., Novosad J., de Biani F. F., Zanello P.: “Cu(I) and Ag
(I) complexes of chalcogenide derivatives of the organometallic ligand dppf and the dppa analogue”, Journal of
Organometallic Chemistry 2004, 689, 2808-2819.

X-ray diffractometer used by our group to determine crystal structures.
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Jiří Pinkas, phone: +420 549 49 6493, e-mail: jpinkas@chemi.muni.cz
Our research is focused on new non-hydrolytic sol-gel reactions for the preparation of mixed metal oxides
and phosphates with a highly homogenous distribution of components via condensation reactions of metal
amides, alkoxides, acetates and halides. We synthesize and modify inorganic-organic molecular building units
based on cubic metal phosphonates and silicates and incorporate them into porous networks. We also utilize
sonochemistry for the synthesis of nanoparticles of binary and ternary metal oxides; our effort is directed towards preparation of magnetic materials.
Representative publications:
Lobl J., Timoshkin A. Y., Cong T., Nečas M., Roesky H. W., Pinkas J.: “Alumazene adducts with pyridines: synthesis, structure, and stability studies”, Inorganic Chemistry 2007, 46, 5678-5685.
Pinkas J., Reichlová V., Zbořil R., Moravec Z., Bezdička P., Matějková J.: “Sonochemical synthesis of amorphous
nanoscopic iron(III) oxide from Fe(acac)3”, Ultrasonic Sonochemistry 2008, 15, 256-264.
Lobl J., Pinkas J., Roesky H. W., Plass W., Görls H.:“A supramolecular hexameric ring from alumazene and methylsulfonate”, Inorganic Chemistry 2006, 45, 6571-6573 .
Kratochvíl J., Nečas M., Petříček V., Pinkas J.: “Cubic octanuclear aluminum fluoride phosphonate”, Inorganic
Chemistry 2006, 45, 6562-6564.

Glove box we use for handling chemicals in inert atmosphere.
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Organic chemistry
Laboratory of Organic Photochemistry
Research group leaders:

Petr Klán, phone: +420 549 49 4856, e-mail: klan@chemi.muni.cz
Senior scientists: Dominik Heger (hegerd@chemi.muni.cz)
Jana Klánová (klanova@recetox.muni.cz)
Jaromír Literák (literak@chemi.muni.cz)
URL: http://www.sci.muni.cz/photochemistry
The group is engaged in a variety of research projects that utilize photochemistry to solve some interdisciplinary problems in chemistry, physics, and environmental sciences. The research keywords include: Photoremovable
protecting groups; Photoactivatable compounds; Kinetic flash photolysis; Organic synthesis using photochemical steps; Energy transfer; Environmental photochemistry; Microwave (electrodeless) discharge lamps. The studies involve a broad spectrum of chemical and physico-chemical methods and applications, such as modern organic synthesis, structural analysis, or nanosecond and femtosecond kinetic laser flash photolysis. The emphasis
is on data processing and, in some cases, on quantum-chemical calculations.
In the past years we have developed several new photoactivatable compounds - the systems which photochemically release (“uncage”) the molecules of interest in order to use them in biological studies and applied
chemistry. A great advantage of photochemical activation over other stimuli in such applications is the ability
to precisely control the processes in time and space. We also study the chemical effects resulting from irradiation of ice or snow field samples or laboratory-produced frozen aqueous solutions with UV light; this research
area is relevant to the atmospheric and terrestrial chemical processes taking place in high latitude and altitude
environments.
Representative publications:
Klán P., Wirz J. Photochemistry of Organic Compounds: From Concepts to Practice, Postgraduate Chemistry Series,
Wiley, Chichester, 2009.
Zabadal M., Pelliccioli A. P., Klán P., Wirz J.: “2,5-Dimethylphenacyl esters: a photoremovable protecting group
for carboxylic acids“, Journal of Physical Chemistry A 2001, 105, 10329-10333.
Plíštil L., Šolomek T., Wirz J., Heger D., Klán, P.: “Photochemistry of 2-alkoxymethyl-5-methylphenacyl chloride
and benzoane“, Journal of Organic Chemistry 2006, 71, 8050-8058.
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Laser
Pelliccioli A. P., Klán P., Zabadal M., Wirz J.: “Photorelease of HCl from o-methylphenacyl chloride proceeds
through the Z-xylylenol“, Journal of the American Chemical Society 2001, 123, 7931-7932.
Matykiewiczová N., Klánová J., Klán P.: “Photochemical Degradation of PCBs in snow“, Environmental Science
and Technology 2007, 41, 8308-8314.
Heger D., Jirkovský J., Klán P.: “Aggregation of methylene blue in frozen aqueous solutions studied by absorption spectroscopy“, Journal of Physical Chemistry A 2005, 109, 6702-6709.
Ctibor Mazal, phone: +420 549 49 1429, e-mail: mazal@chemi.muni.cz
Our group has been active in the area of supramolecular chemistry. We synthesize rod-like bicyclopentanes
and investigate their reactivity and incorporate them into supramolecular scaffoldings.
Representative publications:
Melša P., Čajan M., Havlas Z., Mazal C.: “Substituent effect on exo stereoselectivity in the 1,3-dipolar cycloaddition reaction of tulipalin A with nitrile ylides“, Journal of Organic Chemistry 2008, 73, 3032-3039.
Mazal C., Škarka O., Kaleta J., Michl J.: “Cis-endo-bicyclo[1.1.1]pentane-1,2,3,4-tetracarboxylic acid and its derivatives“, Organic Letters 2006, 8, 749-752.
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Part of a membrane self-assembled from triangular macrocyclic molecules (a MM2 model).
Kamil Paruch, phone: +420 549 49 5477, e-mail: paruch@chemi.muni.cz
The main research theme of our recently established group combines design, synthesis and evaluation of
biologically active organic compounds. Namely, we prepare kinase inhibitors and nucleoside analogs that can
serve as activity modulators of the biological targets that are relevant to the treatment of cancer.
Representative publications:
Paruch K., Dwyer M. P., Alvarez C., Brown C. et al.: “Pyrazolo[1,5-a]pyrimidines as orally available inhibitors of
cyclin-dependent kinase 2“, Bioorganic & Medicinal Chemistry Letters 2007, 17, 6220-6223.
Dwyer M. P., Paruch K., Alvarez C., Doll R. et al.: “Versatile templates for the development of novel kinase inhibitors: discovery of novel CDK inhibitors“, Bioorganic & Medicinal Chemistry Letters 2007, 17, 6216-6219.
Pavel Pazdera, phone: +420 549 49 6432, e-mail: pazdera@chemi.muni.cz
Senior scientists: Jan Šimbera (simbera@chemi.muni.cz)
	Richard Ševčík (sevcik@chemi.muni.cz)
Our Centre for Syntheses at Sustainable Condition and their Management was established in 2006 as a
joint workplace of Masaryk University, Synthetic Plant Draslovka Co. Kolín and Gasmeter-Water Ltd.; its central
themes are chemical syntheses for sustainable development and “cleaner production”. We design new materialand cost-effective chemical syntheses that can be easily scaled-up for industrial applications. Typical methods
we use are one-pot syntheses, multicomponent and domino reactions, catalysis (by transition metals, phase
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transfer catalysis), and reactions accelerated by ultrasound and microwaves. We also develop reagents and supported catalysts for sustainable (“green”) chemical transformations.
Representative publications:
Pazdera P., Šimbera J., Běluša J. “Sophistic approach as a method of the chemistry for the sustainable development - two different pure products from the very same set of reagents“, Chemické listy 2008, 102, 602-602.
Fajkusová D., Pazdera P.: “Unexpected Formation of Benzothiazoles in the Synthesis of New Heterocycles:
Benzo-1,2,4-dithiazines“, Synthesis 2008, 1297-1305.
Mohamed W. F., Marek J., Pazdera P.: “One-pot domino synthesis of 4-heteroaryl-2-phenyl-quinazolines bearing 5-aryl-l,3-oxathiol-2-ylidene amine and substituted 1,3-thiazole groups“, Journal of Sulfur Chemistry 2008,
29, 31-42.
Kutschy P., Salayová A., Čurillová Z., Kožár T., Mezencev T., Mojžiš J., Pilátová M., Balentová E., Pazdera P., Sabol
M., Zburová M.: “2-(Substituted phenyl)amino analogs of 1-methoxyspirobrassinol methyl ether. Synthesis and
anticancer activity“, Bioorganic & Medicinal Chemistry 2009, 17, 3698–3712.
Běluša J., Pazdera P., Šimbera J.: “Production method of cycloalkane carbonitrile“, Patent CZ 300 903 (2009).

Some supported catalysts:
A – 4-N,N-Dimethylaminopyridine analogue,
B – Copper complex for aromatic nucleophilic
substitution,
C – Cerium complex for Baylis-Hillman reactions,
D – Cu2+/Fe3+ catalyst for hydrogen cyanide
oxidation to cyanogen.
Milan Potáček, phone: +420 549 49 6615, e-mail: potacek@chemi.muni.cz
We investigate chemistry of allene synthons and their applications in syntheses of heterocyclic compounds:
we have developed an efficient synthesis of allene aldehydes whose azines undergo criss-cross cyclizations
to yield heterocycles of interesting composition. In addition, properly substituted allenyl oximes produce in
the presence of nucleophiles cyclic nitrones which can be consequently used for 1,3-dipolar cycloadditions.
Significant part of our effort is directed toward preparation of heterocyclic systems via microwave-assisted reactions. Biological properties of the synthesized compounds are evaluated in proper in vitro screenings.
Representative publications:
Pížová H., Man S., Taraba J., Potáček M.: “Rearrangement of fused tetracyclic heterocycles induced by alkyl
halides and formation of a new type of “proton sponge“, Tetrahedron 2009, 65, 792-797.
Buchlovič M., Man S., Potáček M.: “Allenyloxime - a new source of heterocyclizations to stable cyclic nitrones“,
Tetrahedron 2008, 64, 9953-9961.
Zachová H., Man S., Nečas M., Potáček M.: “Fused tetracyclic heterocycles by thermally initiated intramolecular criss-cross cycloaddition of 3-substituted homoallenylazines“, European Journal of Organic Chemistry 2005,
12, 2548-2557.
Pospíšil J., Potáček M.: “Microwave-assisted solvent-free intramolecular 1,3-dipolar cycloaddition reactions
leading to hexahydrochromeno[4,3-b] pyrroles: scope and limitations“, Tetrahedron 2006, 63, 337-346.
Neuschl M., Bogdal D., Potáček M.: “Microwave – Assisted synthesis of substituted hexahydro-pyrrolo[3,2c]quinolines“, Molecules 2007, 12, 49-59.
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Vladimír Šindelář, phone: +420 549 49 8142, e-mail: sindelar@chemi.muni.cz
Our group focuses on the synthesis and characterization of glycoluril supramolecular objects which function
as hosts in supramolecular chemistry. Main attention is paid to cucurbiturils - new class of macrocycles with
unique selectivity and strong binding constants toward various organic and inorganic molecules. Potential limitations of cucurbiturils include their poor solubility and an inability to modify the internal or external molecular
surfaces. Therefore, we synthesize new derivatives with better solubility compared to unmodified cucurbituril.
We also develop new approach for selective preparation of acyclic glycoluril oligomers which can behave as
supramolecular hosts. The formation of supramolecular complexes between both cyclic and acyclic hosts and
photo/electro-active guests is investigated.

Representative publications:
Šindelář V., Moon K., Kaifer A. E.: “Binding selectivity of cucurbit[7]uril: bis(pyridinium)-1,4-xylylene versus 4,4‘bipyridinium guest sites“, Organic Letters 2004, 6, 2665.
Šindelář V., Cejas M. A., Raymo F. M., Kaifer A. E.: “Tight inclusion complexation of 2,7-dimethyldiazapyrenium
in cucurbit[7]uril“, New Journal of Chemistry 2005, 29, 280-282.
Šindelář V., Cejas M. A., Raymo F. M., Chen W., Parker S. E., Kaifer A. E.: “Supramolecular assembly of 2,7-dimethyldiazapyrenium and cucurbit[8]uril: a new fluorescent host for detection of catechol and dopamine“, Chemistry
- A European Journal 2005, 11, 7054-7059.
Šindelář V., Silvi S., Kaifer A. E.: “Switching a molecular shuttle on and off: simple, pH-controlled pseudorotaxanes based on cucurbit[7]uril“, Chemical Communications 2006, 20, 2185-2187.
Šindelář V., Silvi S., Parker S. E., Sobransingh D., A. Kaifer A. E.: “Proton and electron transfer control of the position of cucurbit[n]uril wheels in pseudorotaxanes“, Advanced Functional Materials 2007, 17, 694-701.
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Jeon W. S., Moon K., Park S. H., Chun H., Lee J. Y., Lee E. S., Samal S., Rekharsky M. V., Šindelář V., Sobransingh
D., Inoue Y., Kaifer A. E., Kim K.: “Complexation of Ferrocene Derivatives by the Cucurbit[7]uril Host – a comparative study of the cucurbituril and cyclodextrin host families“, Journal of the American Chemical Society 2005, 127,
12984-12989.
Šindelář V., Parker S. E., Kaifer A. E.: “Inclusion of anthraquinone derivatives by the cucurbit[7]uril host“, New
Journal of Chemistry 2007, 31, 725-728.
Štancl M., Nečas M., Taraba J., Šindelář V.:“Glycoluril dimers bearing hydrogen atoms on their convex face and
their self-assembly in the solid state“, Journal of Organic Chemistry 2008, 73, 4671-4675.
Kolman V., Marek R., Střelcová Z., Kulhánek P., Nečas M., Švec J., Šindelář V.: “Electron density shift in imidazolium derivatives upon complexation with cucurbit[6]uril“, Chemistry - A European Journal 2009, 15, 6926-6931.

Crystal structure of supramolecular complex formed
by inclusion of 1-ethyl-3-methylimidazolium inside of
cucurbit[6]uril.

Physical and theoretical chemistry
Research group leaders:
Libuše Trnková, phone: +420 549 49 7754, e-mail: libuse@chemi.muni.cz
Research activity of the Laboratory of Physical Chemistry and Bioelectro-chemistry is focused mainly on electrochemical methods. Electroanalysis of nucleic acids (by voltammetry) is well established at the Laboratory.
New electrochemical technique called elimination voltammetry with linear scan (EVLS) was originally established and developed by our group. While reduction potentials of adenine and cytosine in nucleic acids are
located very close to each other on the potential scale and it is not possible to separate them by application
of conventional voltammetric methods, EVLS is capable to distinguish them. Additionally, our team proposes
nanostructure-based sensors and biosensors for environmental analysis and clinical purposes.
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Representative publications:
Trnková L., Zerzánková L., Dyčka F., et al.: “Study of copper and purine-copper complexes on modified carbon
electrodes by cyclic and elimination voltammetry“, Sensors 2008, 8, 429-444.
Mikelová R., Trnková L., Jelen F.: “Double elimination voltammetry of short oligonucleotides“, Electroanalysis
2007, 19, 1807-1814.
Trnková L., Jelen F., Postbieglová I.: “Application of elimination voltammetry to the resolution of adenine and
cytosine signals in oligonucleotides II. Hetero-oligodeoxynucleotides with different sequences of adenine and
cytosine nucleotides“, Electroanalysis 2006, 18, 662-669.
Mojmír Šob, phone: +420 549 49 7450, e-mail: sob@chemi.muni.cz
Our research activities include ab initio calculations of electronic structure and simulations of phase transformations. We are also interested in theoretical and experimental studies of thermodynamic properties of intermetallic phases and magnetic properties of internal interfaces in metallic materials. We study advanced materials (nickel-based superalloys, nanopowders, lead-free solders based on nanoparticles) and investigate phase
stability, strength of bonds, magnetic and mechanical properties of metals and intermetallic compounds.
Representative publications:
Zelený M., Šob M., Hafner J.: “Ab initio density functional calculations of ferromagnetism in low-dimensional
nanostructures: From nanowires to nanorods“, Physical Review B: Condensed Matter and Materials Physics 2009,
79, 134421/1-134421/10.
Čák M., Šob M., Hafner J.: “First-principles study of magnetism at grain boundaries in iron and nickel“, Physical
Review B: Condensed Matter and Materials Physics 2008, 78, 054418/1-054418/10.
Legut D., Friák M., Šob M.: “Why is polonium simple cubic and so highly anisotropic? “, Physical Review Letters
2007, 99, 016402/1-016402/4.
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Head

Prof. Jaroslav Koča, phone: +420 549 49 4947, e-mail: jkoca@chemi.muni.cz

Research and Educational Activities:

The National Centre for Biomolecular Research (NCBR) is an independent institute of the Faculty of Science,
Masaryk University, Brno. The main activities of the Centre involve research in specific areas of chemistry and
molecular biology as well as teaching at the undergraduate and Ph.D. levels. Staff members, Ph.D. students,
postdoctoral fellows, and diploma students contribute to the research output of the Centre.
The institute is well furnished with modern laboratory equipment and research infrastructure. It includes
instrumentation for structure characterization (NMR spectroscopy, protein crystallization), thermodynamic and
kinetic measurements, and nanobiotechnology. Instrumentation for experimental studies is complemented
with strong computational background for theoretical studies. The focus of scientific work is placed primarily
on biologically interesting molecules, especially proteins, nucleic acids, carbohydrates and on their interactions.
The main activities of the Centre involve research in computational and theoretical methods, molecular modeling, NMR spectroscopy, glycobiochemistry and protein engineering of lectins. Individual NCBR research projects
focus on molecular recognition and host/pathogen interactions, RNA quality control, DNA repair mechanisms,
cholinesterases in relation to neural diseases and chemical weapons, and other timely subjects.
Undergraduate and/or Ph.D. study at the Centre is particularly suitable for the students of biomolecular
chemistry, organic chemistry, theoretical and physical chemistry, biochemistry, environmental chemistry and
biophysics.

Laboratory of Computational Chemistry
Research group leader:
Jaroslav Koča, phone: +420 549 49 4947, e-mail: jkoca@chemi.muni.cz
http://ncbr.chemi.muni.cz/group/lcc/lcc_vc.html
The research in the Laboratory of Computational Chemistry is focused on development of computational approaches for structural and functional studies of biomolecules. Methods of computional chemistry and
molecular modeling are used to study proteins, nucleic acids, sacharides and other molecules found in living organisms. Most used methods include quantum chemistry, molecular dynamics, methods for free energy
calculations and protein-ligand docking. Current projects include study of restriction endonuclease HINC II,
acetylcholinesterase reactivators, study of interactions between lectin proteins an sacharides. Projects focused
on software development include program CICADA (for conformational analysis), EEM solver a ABEEM solver
(Charge calculation and study of electrostatic interactios), graphical program TRITON (visualization of scientific
data), MOLE (location and characterization of channels in protein structures).
Representative publications:
Mishra N. K., Kulhánek P., Šnajdrová L., Petřek M., Imberty A, Koča J.: “Molecular dynamics study of Pseudomonas
eruginosa lectin-II complexed with monosaccharides“, Proteins: Structure, Function, and Bioinformatics 2008, 72,
382–392.
Prokop M., Adam J., Kříž Z., Wimmerová M., Koča J.: “TRITON: a graphical tool for ligand-binding protein engineering“, Bioinformatics 2008, 24, 1955-1956.
Jiroušková Z., Svobodová-Vařeková R., Vaněk J., Koča J.: “Software news and updates: Electronegativity equalization method: Parameterization and validation for organic molecules using the Merz-Kollman-Singh charge
distribution scheme“, Journal of Computational Chemistry 2009, 30, 1174-1178.
Petřek M., Košinová P., Koča J., Otyepka M.: “MOLE: A Voronoi diagram-based explorer of molecular channels,
pores and tunnels“, Structure 2007, 15, 1357-1363.
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Dimeric biological unit of restriction endonuclease HincII.

Laboratory of Nuclear Magnetic Resonance
Research group leader:
Vladimír Sklenář, phone: +420 549 49 7022, e-mail: sklenar@chemi.muni.cz
http://ncbr.chemi.muni.cz/group/nmr/nmr_vc.html
The primary interest of the Laboratory of Nuclear Magnetic Resonance is focused on structural and conformational studies of proteins, nucleic acids, and their complexes using high resolution NMR spectroscopy.
Structural studies of biomacromolecules at atomic resolution are complemented by investigations of molecular
motions on an extremely wide time scale, ranging from 10-12 to 102 s, characterization of weak intermolecular
interactions, and studies of transitions between various conformational states. In addition to macromolecules,
biologically interesting heterocyclic compounds and natural products are also investigated by solution and solid state NMR. The experiments are complemented by theoretical calculations of NMR parameters using the ab
initio methodology. In cooperation with Laboratory of Computational Chemistry and Supercomputing Centre
in Brno computational aspects of three-dimensional biomolecular structure determination are studied.
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Representative publications:
Macek P., Chmelík J., Křížová I., Kadeřávek P., Žídek L., Wildová M., Hadravová R., Chaloupková R., Pichová I.,
Ruml T., Rumlová M., Sklenář V.: “NMR structure of the N-terminal domain of capsid protein from the MasonPfizer monkey virus”, Journal of Molecular Biology 2009, 392, 100-114.
Přecechtělová J., Padrta P., Munzarová M., Sklenář V.: “31P chemical shift tensors for canonical and non-canonical nucleic acid conformations: DFT calculations and NMR implications“, Journal of Physical Chemistry B 2008,
112, 3470-3478.
Macek P., Novák P., Žídek L., Sklenář V.: “Backbone motions of free and pheromone-bound major urinary protein I studied by molecular dynamics simulation“, Journal of Physical Chemistry B 2007, 111, 5731-5739.
Macek P., Novák P., Křížová H., Žídek L., Sklenář V.: “Molecular dynamics study of major urinary protein-pheromone interactions: A structural model for ligand-induced flexibility increase“, FEBS Letters 2006, 580, 682-684.
Jansen S., Chmelík J., Žídek L., Padrta P., Novák P. L., Picimbon J.-F., Löfstedt C., Sklenář, V.: “Structure of Bombyx
mori Chemosensory Protein 1 in solution”, Archives of Insect Biochemistry and Physiology 2007, 66, 135-145.
Fiala R., Sklenář V.: “13C-detected NMR Experiments for Measuring Chemical Shifts and Coupling Constants in
Nucleic Acid Bases”, Journal of Biomolecular NMR 2007, 39, 153-163.

Our 600 MHz NMR spectrometer.

Laboratory of Glycobiochemistry
Research group leader:
Michaela Wimmerová, phone: +420 549 49 3805, e-mail: michaw@chemi.muni.cz
http://orion.chemi.muni.cz/michaw/Research.htm
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The research of the Laboratory of Glycobiochemistry is focused on structure-function studies of pathogenic
bacterial proteins, which participate in oligosaccharide synthesis (glycosyltransferases) or specific recognition
(lectins). The former is represented by mycobacterial glycosyltransferases, key enzymes in the biosynthesis of
the unusual and well-organized cell wall of Mycobacterium tuberculosis that is responsible for its resistance to
most common antibiotics and chemotherapeutic agents. The latter includes molecules that are involved in
host-pathogen interactions, for example Pseudomonas aeruginosa lectins, which could be responsible for the
high mortality and morbidity of cystic fibrosis patients, enabling the pathogen colonisation of lung alveoli.
Crystal structure of PA-IIL lectin complexed with L-fucose.
Representative publications:
Wimmerová M., Mishra N. K., Pokorná M., Koča J.: “Importance of oligomerisation on Pseudomonas aeruginosa lectin-II binding affinity. In silico and in vitro mutagenesis“, Journal of Molecular Modeling 2009, 15, 673-9.
Adam J., Pokorná M., Sabin C., Mitchell E. P., Imberty A., Wimmerová M.: “Engineering of PA-IIL lectin from
Pseudomonas aeruginosa - Unravelling the role of the specificity loop for sugar preference“, BMC Structural
Biology , 2007, 7, 1-13.
Pokorná M., Ciocci G., Perret S., Rebuffet E., Kostlánová N., Adam J., Gilboa-Garber N., Mitchell E. P., Imberty A.,
Wimmerová M.: “Unusual entropy driven affinity of Chromobacterium violaceum lectin CV-IIL towards fucose
and mannose“, Biochemistry 2006, 45, 7501-7510.
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Laboratory of Structure and Dynamics
of Nucleic Acids
Research group leader:
Jiří Šponer, phone: +420 541 517 133, e-mail: sponer@ncbr.chemi.muni.cz
http://www.ibp.cz/labs/LSDNA/
Laboratory of Structure and Dynamics of Nucleic Acids, which is primarily located at the Institute of Biophysics,
Academy of Sciences of the Czech Republic, carries out theoretical (computational) studies of structure, dynamics and molecular interactions of DNA, RNA and their complexes with drugs and proteins. A wide spectrum of
state-of-the-art computational techniques, including explicit solvent molecular dynamics simulations, advanced
ab initio quantum chemical methods and modern bioinformatics methods are used. Recent projects have been
focused on exploration of key ribosomal RNA elements, guanine quadruplex DNA molecules, Hepatitis Delta
Virus ribozyme, metal cation - nucleic acids interactions, basic role of base pairing and stacking in nucleic acids.
Current research includes intense studies of structure and dynamics of functional RNA, including key functional
centers of ribosome and catalytic RNAs, ribozymes. The laboratory also works in the area of origin of life theory
and is active in parameterization of nucleic acids force fields.

3D structures of studied ribosomal RNA motifs complexed with ribosomal proteins.
Representative publications:
Rhodes M. M., Réblová K., Šponer J., Walter N. G.: “Trapped water molecules are essential to structural dynamics
and function of a ribozyme“, Proceedings of the National Academy of Sciences of the USA 2006, 103, 13380-13385.
Rázga F., Koča J., Mokdad A., Šponer J.: “Elastic properties of ribosomal RNA building blocks: molecular dynamics of the GTPase-associated center rRNA“, Nucleic Acids Research 2007, 35, 4007-4017.
Šponer J. E., Sumpter B. G., Leszczynski J., Šponer J, Fuentes-Cabrera M.: “Theoretical study on the factors
controlling the stability of the borate complexes of ribose, arabinose, lyxose, and xylose“, Chemistry - A European
Journal 2008, 14, 9990-9998.
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Ditzler M. A., Otyepka M., Šponer J., Walter N. G.: “Molecular Dynamics and Quantum Mechanics of RNA:
Conformational and Chemical Change We Can Believe In“, Accounts of Chemical Research, in press.

Laboratory of Recombination
and DNA Repair
Research group leader:
Lumír Krejčí, phone: +420 549 49 3767, e-mail: lkrejci@chemi.muni.cz
http://ncbr.chemi.muni.cz/LORD/
Laboratory of Recombination and DNA Repair is focused on study of DNA double-strand breaks (DSB) which
are among the most lethal forms of DNA damage. DSBs are induced by a large number of endogenous and
exogenous agents, e.g. genotoxic chemicals and ionizing radiation, or due to replication of damaged DNA as
well as collapse of the replication fork. DSB can either be properly repaired, restoring genomic integrity, or missrepaired resulting in cell death, genomic instability, and cancer. The laboratory focuses on mechanisms of DSB
repair using multi-disciplinary approach that combines biochemical, structural, computational, genetic, and
single-molecule techniques.
Representative publications:
Seong C., Colavito S., Kwon Y., Sung P., Krejčí L.: “Regulation of Rad51 Recombinase Presynaptic Filament
Assembly via Interactions with the Rad52 Mediator and the Srs2 Anti-recombinase“, Journal of Biological
Chemistry 2009, 284, 24363-24371.
Antony E., Tomko E. J., Xiao Q., Krejčí L., Lohman T. M., Ellenberger T.:“Srs2 disassembles Rad51 filaments by a proteinprotein interaction triggering ATP turnover and dissociation of Rad51 from DNA“, Molecular Cell 2009, 35, 105-115.
Matulová P., Marini Palomeque M. V., Burgess R. C., Sisáková A., Kwon Y., Rothstein R., Sung P., Krejčí L.: “Co-operativity of Mus81-Mms4 with Rad54 in the resolution of recombination and replication intermediates“, Journal
of Biological Chemistry 2009, 284, 7733-7745.
Seong C., Sehorn M., Plate I., Shi I., Song B., Chi P., Mortensen U., Sung P., Krejčí L.: “Molecular anatomy of the recombination mediator function of Saccharomyces cerevisiae Rad52“, Journal of Biological Chemistry 2008, 18, 12166-12174.
Krejčí L., Van Komen S., Li Y., Villemain J., Reddy M. S., Klein H., Ellenberger T., Sung P.: “DNA helicase Srs2
disrupts the Rad51 presynaptic filament“, Nature 2003, 423, 305-309.

Monitoring ability of protein to migrate DNA using two fluorescent dyes.
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Nanobiotechnology Laboratory
Research group leader:
Petr Skládal, phone: +420 549 49 7010, e-mail: skladal@chemi.muni.cz
http://biosensor.chemi.muni.cz/nanobio/
Nanobiotechnology laboratory is focused on scanning probe techniques including atomic force and scanning near optical field microscopies (AFM and SNOM). We investigate biomolecules, microbes, nanoparticles
and biomodified surfaces, nanobiosensors based on microcantilevers, biointeractions at the molecular level.
Current research includes development of new sensing devices capable of rapid detection of bioagents in ambient environment, development of novel methods for detecton of DNA damage resulting from exposure to
polyaromatic hydrocarbons and development of protein-resistant and protein-adhesive layers based on synthetic and/or natural polymers.
Representative publications:
Skládal P., Přibyl J., Šafář B.: “Development and testing of the portable electrochemical immunosensor system
for detection of bioagents” In Commercial and Pre-Commercial Cell Detection Technologies for Defence against
Bioterror, IOS Press, Amsterdam, 2008, p. 21-29.
Cabálková J., Přibyl J., Skládal P., Kulich P., Chmelík J.: “Size, shape and surface morphology of starch granules from Norway spruce needles revealed by transmission electron microscopy and atomic force microscopy:
effects of elevated CO2 concentration“, Tree Physiology 2007, 28, 1593-1599.
Skládal P., Přibyl J., Šafář B.: “Antibodies against sulfur mustard and direct piezoelectric immunosensing in an
organic solvent“, Analytical Letters 2007, 40, 1347-1359.

Laboratory of RNA/Protein Interactions
Research group leader:
Richard Štefl, phone: +420 549 49 2436, e-mail: stefl@chemi.muni.cz
http://ncbr.chemi.muni.cz/group/biocatalysis/sl_vc.html
Laboratory of RNA/Protein Interactions studies mechanisms of gene expression and their regulation on the
level of ribonucleic acid. The goal of our research is to explain mechanisms of individual steps of gene expression, for instance termination of RNA transcription and processing. Detailed understanding of these processes
can help to explain gene expression mechanisms and thus contribute to the development of new therapeutic
strategies. The Laboratory uses methods of structural and molecular biology and (in particular) nuclear magnetic resonance techniques.
Representative publications:
Skříšovská L., Bourgeois C., Štefl R., Grellscheid S.-N., Kister L., Wenter P., Elliott D., Stevenin J., Allain F.: “The
testis-specific human protein RBMY recognizes RNA through a novel mode of interaction“, EMBO Reports 2007,
8, 372–379.
Oberstrass F., Lee A., Štefl R., Janis M., Chanfreau G., Allain F.: “Shape-specific recognition in the structure of the
Vts1p SAM domain with RNA“, Nature Structural & Molecular Biology 2006, 13, 160-167
Štefl R., Xu Ming, Skříšovská L., Emeson R., Allain F.: “Structure and Specific RNA Binding of ADAR2 DoubleStranded RNA Binding Motifs“, Structure 2006, 14, 345–355.
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Laboratory of RNA Processing
and Degradation
Research group leader:
Štěpánka Vaňáčová, phone: +420 549 49 5042, e-mail: vanacova@chemi.muni.cz
http://ncbr.chemi.muni.cz/group/rna/rna_vc.html
Laboratory of RNA Processing and Degradation is focused on the studies of RNA biology in vivo and in vitro.
RNAs are involved in many key cellular processes, such as DNA, RNA and protein synthesis. If changed, RNAs can
loose their normal activity or cause production of defective molecules. The consequences may be detrimental
for the cell and can lead to various diseases of the organism. Our aim is to uncover the molecular mechanisms
controlling the quality of RNA in the cells. We combine biochemical, genetic, and structural methods and our
model organisms include yeast and mammalian cells.
Representative publications:
Vaňáčová Š., Wolf J., Martin G., Blank D., Dettwiler S., Friedlein A., Langen H., Keith G., Keller W.: “A new yeast
poly(A) polymerase complex involved in RNA quality control“, PLoS Biology 2005, 3, 0986-0997.
Vaňáčová Š., Štefl R.: “The exosome and RNA quality control in the nucleus“, EMBO Reports 2007, 8, 651-657.
Paolo S. S., Vaňáčová Š., Schenk L., Scherrer T., Blank D. Keller W., Gerber A. P.:, “Distinct roles of non-canonical
poly(A) polymerases in RNA metabolism“, PLoS Genetics 2009, 5, doi:10.1371/journal.pgen.1000555

A Methionine initiator tRNA secondary structure. The red lines mark the tertiary intramollecular contacts. B. Coupled
RNA polyadenylation/degradation assay with purified TRAMP and exosome complexes. C. Cartoon of the TRAMP
complex. D. SDS-PAGE analysis of affinity purified exosomes from yeast.
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Head

Prof. Ivan Holoubek, phone: +420 549 49 4457, e-mail: holoubek@recetox.muni.cz

Research and Educational Activities

The RECETOX centre studies contamination of the environment by toxic compounds (e.g. persistent organic
pollutants, new types of pesticides, endocrine disruptive compounds, toxic metals, cyanobacterial toxins), their
occurrence and fate in the environment and their effects on organisms including humans. The long-term scientific aim of the centre is complex understanding and solution of environmental problems by combination
of multiple approaches including environmental chemistry, ecotoxicology, data analyses and environmental
and human health risk assessment. The RECETOX specialists participate in preparation and implementation
of Czech and EU environmental legislation, preparation and validation of new standards, development and
realization of national and international monitoring programs. RECETOX is involved in a number of extensive
research projects financed by the Czech government and EU.
RECETOX is also focused on application of the acquired findings and developed methods in practice and
on expert activities in the field. The centre also provides education activities for bachelor, master and doctoral
study programs. We regularly organize international and national conferences, seminars, workshops and summer schools.

Study programs offered by RECETOX:

Doctoral Studies: Environmental Chemistry; Ecotoxicology
Master Studies:	Environmental Chemistry; Ecotoxicology; Computational Biology;
General Biology – specialization Ecotoxicology
Bachelor Studies: 	Chemistry – specialized on Environmental Chemistry in the 3rd year;
General Biology – specialization Ecotoxicology; Computational Biology
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Division of Environmental Chemistry
Research group leader:
Jana Klánová, phone: +420 549 49 5149, e-mail: klanova@recetox.muni.cz
Senior scientists: Ivan Holoubek (holoubek@recetox.muni.cz)
Gerhard Lammel (lammel@recetox.muni.cz)
Jiří Matoušek (matousek@recetox.muni.cz)
Zdeněk Šimek (simek@recetox.muni.cz)
Petra Přibylová (pribylova@recetox.muni.cz)
http://www.recetox.muni.cz/index-en.php
Our research combines laboratory and field experiments to study the fate of chemical substances in the environment: exchange processes between the surfaces (particles, soil, water and snow) and the atmosphere, as
well as their possible chemical, photochemical and biological changes. Advanced studies of occurrence, distribution, transport and transformations of persistent toxic organic and inorganic substances in the environment
require a set of sensitive sampling and analytical methods for qualitative and quantitative determination of
these compounds and their degradation products in abiotic and biotic environmental compartments.
Main activities include:
• Development of new passive sampling techniques for organic pollutants and toxic metals in water and air.
• Development of the analytical methods for determination of these chemicals in the environmental matrices.
• Laboratory studies of the partitioning coefficients, phase equilibria and transport.
• Bioavailability of chemicals and their bioaccumulation in tissues.
• Photodegradation of organic compounds in the environmental matrices.
• Factors affecting the biodegradation processes in soils.
• Field studies focused on distribution of chemicals among the environmental matrices, sorption, volatilization
and scavenging processes.
• Case studies and long-term monitoring projects focused on occurrence and behavior chemical substances in
the environment.
Representative publications:
Koblížková M., Růžičková P., Čupr P., Komprda J., Holoubek I., Klánová J.: “Soil burdens of persistent organic
pollutants – their levels, fate and risks. Part IV. Quantification of volatilization fluxes of organochlorine pesticides
and polychlorinated biphenyls from contaminated soil surfaces“, Environmental Science & Technology 2009, 43,
3588-3595.
Klánová J., Čupr P., Kohoutek J., Harner T.: “Assessing the influence of meteorological parameters on the
performance of polyurethane foam-based passive air samplers“, Environmental Science & Technology 2008, 42,
550-555.
Růžičková P., Klánová J., Čupr P., Lammel G., Holoubek I.: “An assessment of air-soil exchange of polychlorinated biphenyls and organochlorine pesticides across Central and Southern Europe“, Environmental Science &
Technology 2008, 42, 179-185.
Koblížková M., Dušek L., Jarkovský J., Hofman J., Bucheli T. D., Klánová J.: “Can physicochemical and microbial soil properties explain enantiomeric shifts of chiral organochlorines? “, Environmental Science & Technology
2008, 42, 5978-5984.
Matykiewiczová N., Klánová J., Klán P.: “Photochemical degradation of PCBs in snow“, Environmental Science &
Technology 2007, 41, 8308-8314.
Mikeš O., Čupr P., Trapp S., Klánová J.: “Uptake of polychlorinated biphenyls and organochlorine pesticides
from soil and air into radishes (Raphanus sativus) “, Environmental Pollution 2009, 157, 488-496.
Klánová J., Matykiewiczová N., Máčka Z., Prošek P., Láska K., Klán P.: “Persistent organic pollutants in soils and
sediments from James Ross Island“, Environmental Pollution 2008, 152, 416-423.
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Stroud J., Rhodes A., Semple K., Šimek Z., Hofman J.: “Using supercritical fluid extractions to measure the desorption and bioavailability of phenanthrene in soils“, Environmental Pollution 2008, 156, 664-670.

One of the analytical laboratories of the centre.

Passive sampler used for monitoring
of atmospheric pollution.

Division of Ecotoxicology
Research group leader:
Luděk Bláha, phone: +420 549 49 3194, e-mail: blaha@recetox.muni.cz
Senior scientists: Klára Hilscherová (hilscherova@recetox.muni.cz)
Jakub Hofman (hofman@recetox.muni.cz)
Blahoslav Maršálek (marsalek@recetox.muni.cz)
	Michal Bittner (bittner@recetox.muni.cz )
Jiří Novák (novakj@recetox.muni.cz)
http://www.recetox.muni.cz/index-en.php
In cooperation with other RECETOX divisions, our research is focused on ecotoxicology of priority organic
contaminants (persistent organic compounds, polycyclic aromatic hydrocarbons, pesticides); novel emerging
compounds (e.g. endocrine disrupters or pharmaceuticals); and natural toxins produced by cyanobacteria. We
aim to understand acute and chronic impacts of complex contaminated environmental matrices (water and
sediments, soil, air) and to uncover the mechanisms that cause the effects. Our research combines advanced
in vitro methods (of biochemical and molecular toxicology) with in vivo approaches using organisms from all
trophic levels (both in aquatic and terrestrial environments).
Main research topics include:
• Development of rapid contact assays for toxicity evaluation of complex environmental matrices.
• Construction of sensors for assessment of endocrine disruptors (EDCs) and other toxicants with specific modes
of action.
• Development of tools for evaluation of mobile and bioavailable concentrations of toxic pollutants in natural
contaminated matrices.
• Development of standardized materials for toxicity testing of solid samples.
• Ecotoxicology of cyanobacteria in water blooms, levels and effects of known toxins (microcystins, cylindrospermopsin), new mechanisms of toxicity.
• Exploration of environmental distribution and effects dioxin-like compounds, genotoxicants, estrogens, androgens and other EDCs.
• Biochemical markers of general stress and specific toxicity mechanisms.
• In vivo ecotoxicology of water, soils and sediments by using series of established and novel models (bacteria,
algae, plants, invertebrates, vertebrate embryos).
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Representative publications:
Novák J., Jálová V., Giesy J., Hilscherová K.: “Pollutants in particulate and gaseous fractions of ambient air interfere with multiple signaling pathways in vitro“, Environment International 2009, 35, 43-44.
Bláhová L., Oravec M., Maršálek B., Šejnohová L., Šimek Z., Bláha L.: “The first occurrence of the cyanobacterial
alkaloid toxin cylindrospermin in the Czech Republic as determined by immunochemical and LC/MS methods“,
Toxicon 2009, 53, 519–524.
Mazurová E., Hilscherová K., Jálová V., Kohler H. R., Triebskorn R., Giesy J. P., Bláha L.: “Endocrine effects of
contaminated sediments on the freshwater snail Potamopyrgus antipodarum in vivo and in the cell bioassays
in vitro“, Aquatic Toxicology 2008, 89, 172-179.
Bittner M., Hilscherová K., Giesy J.: “Changes of AhR-mediated activity of humic substance after irradiation“,
Environment International 2008, 33, 812-816.
Hofman J., Rhodes J., Semple K. T.: “Fate and behaviour of phenanthrene in natural and artificial soils“,
Environmental Pollution 2008, 152, 468-475.
Hilscherová K., Dušek L., Kubík V., Čupr P., Hofman J., Klánová J., Holoubek I.: “Redistribution of organic
pollutants in river sediments and alluvial soils related to major floods“, Journal of Soils and Sediments 2007,
7,167-177.

Inverted fluorescent microscope used for studies of potential procarcinogens.
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Laboratory cultures of African clawed frog Xenopus laevis.
Kobetičová K., Bezchlebová J., Lána J., Sochová I., Hofman J.: “Toxicity of four nitrogen-heterocyclic polyaromatic hydrocarbons (NPAHs) to soil organisms“, Environment International 2008, 71, 650-660.
Kohoutek J., Babica P., Bláha L., Maršálek B.: “A novel approach for monitoring of cyanobacterial toxins - development and evaluation of the passive sampler for microcystins“, Analytical and Bioanalytical Chemistry 2008,
390, 1167-1172.
Bláha L., Babica P., Hilscherová K., Upham B.: “Inhibition of gap-junctional intercellular communication and
activation of mitogen-activated protein kinases by cyanobacterial extracts - indications of novel tumor promoting cyanotoxins?“, Toxicon (doi:10.1016/j.toxicon.2009.07.009).
Novák J., Beníšek M., Pacherník J., Janošek J., Šídlová T., Kiviranta H., Verta M., Giesy J., Bláha L., Hilscherová
K.: “Interference of contaminated sediment extracts and environmental pollutants with retinoid signaling“,
Environmental Toxicology and Chemistry 2007, 26, 1591-1599.

Division of Risk Assessment
Research group leader:
Pavel Čupr, phone: +420 549 49 3511, e-mail: cupr@recetox.muni.cz
Senior scientists:	Milan Sáňka (sanka@recetox.muni.cz)
Petr Anděl (andel@evernia.cz)
http://www.recetox.muni.cz/index-en.php?pg=structure--risk-assessment
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Our team carries out comprehensive risk assessments: we analyze the probability of harmful biological effects, which occurred or can occur upon exposure to one or more stressors.
The major aim of human health risk assessment is the protection of human health under substantiated maximal exposure. This type of evaluation can be categorized according to the exposure media, which come into
contact with the population. Our research is focused on the risk assessment of priority organic contaminants
(persistent organic compounds, polycyclic aromatic hydrocarbons, pesticides).
Main activities include:
• Development of new tools and approaches for risk assessment (application of passive sampling techniques).
• Investigation and realization of risk assessment and human health risk studies concerning with both prospective and retrospective assessment of environmental stressors – POPs concentration in soil (dermal contact,
ingestion of contaminated media, inhalation); water (dermal contact, ingestion of contaminated media, inhalation); air (inhalation exposure); and in food (ingestion).
• Research of risk profiles for new types of pollutants (this activity is connected to the National POPs Centre,
which is the body responsible for development of the National Implementation Plan of the Stockholm
Convention on POPs).
• Application of these new profiles in the environmental practice (long-term goal).
• Application of geographic information systems (GIS) for development of new risk assessment methods.
Representative publications:
Bartoš T., Čupr P., Klánová J., Holoubek I.: “Which compounds contribute most to elevated airborne exposure
and corresponding health risks in the Western Balkans? “, Environment International 2009, 35, 1066-1071.
Klánová J., Čupr P., Baráková D., Šeda Z., Anděl P., Holoubek I.: “Can pine needles indicate trends in the air pollution levels at remote sites? “, Environmental Pollution 2009 (DOI: 10.1016/j.envpol.2009.05.030).
Holoubek I., Dušek L., Sáňka M., Hofman J., Čupr P., Jarkovský J., Zbíral J., Klánová J.: “Soil burdens of persistent
organic pollutants -- their levels, fate and risk. Part I. Variation of concentration ranges according to different soil
uses and locations”, Environmental Pollution (doi.10.1016/j.envpol.2009.05.031)
Čupr P., Klánová J., Bartoš T., Flegrová, Z., Kohoutek, J., Holoubek I.: “Passive air samolet as a tool for long-term
air pollution monitoring: Part 2. Air genotoxic potency screening assessment“, Environmental Pollution 2006,
144, 406-413.
Škarek M., Čupr P., Bartoš T., Kohoutek J., Klánová J., Holoubek I.: “A combined approach to the evaluation of
organic air pollution - A case study of urban air in Sarajevo and Tuzla (Bosnia and Herzegovina)“, Science of the
Total Environment 2007, 384, 182-193.

Health risk assessment is one of the important parts of environmental contamination evaluation.
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Division of Environmental Informatics
and Modeling
Research group leader:
Karel Brabec, phone: +420 549 49 5268, e-mail: kbrabec@iba.muni.cz
Senior scientists:	Ladislav Dušek (ldusek@med.muni.cz)
Jiří Hřebíček (hrebicek@iba.muni.cz)
Jiří Jarkovský (jaro@sci.muni.cz)
Danka Haruštiaková (harustiakova@iba.muni.cz)
	Alice Dvorská (dvorska@recetox.muni.cz)
http://www.recetox.muni.cz/index-en.php?pg=structure--environmental-informatics
The division is focused on research, teaching and projects in the field of environmental data analysis and
modeling, environmental information systems, ecological and human risk assessment. Our main analysis-related research activities are carried out in cooperation with other RECETOX divisions; we also participate on
projects focused on tracking, assessment and evaluation of environmental changes.
We apply stochastic predictive modeling to analyze the relationships among environmental matrices, their
biotic and abiotic characteristics and contamination. Statistical analysis and data mining approaches are utilized
in a wide spectrum of studies (e.g. spatial distribution of contamination, characterization of indicator species).
Deterministic box models based on differential equations are applied for the modeling of time related changes in distribution of chemicals or their volatilization.
Biodiversity analyses include a variety of organizational levels of living organisms (individuals to communities), multiple spatial and temporal hierarchies, development of autecological databases, calibration of biotabased assessment systems and analyses of ecological relationships in freshwater and terrestrial ecosystems.
Main research topics include:
• Analyses of causality, spatial patterns and temporal dynamics in environmental data.
• Study designs, optimalization of monitoring programmes, data management and visualization.
• Development of environmental models, assessment systems and decision support tools.
• Evaluation of ecological communities, biodiversity and bioindicators response to environmental changes.
• Application of Geographic Information Systems in environmental studies.
• Stochastic predictive modeling.
• Multimedia box models – deterministic models based on differential equations.
• Definition of standards for processing of environmental data (INSPIRE and SEIS), terminology for
eEnvironment.
• Systems for environmental data and information management.
• Environmental indicators for micro, meso and macro level.
• Implementation of data analysis and modeling in web portals.
Representative publications:
Komprda J., Kubošová K., Dvorská A., Scheringer M., Klánová J., Holoubek I.: “Application of an unsteady state
environmental distribution model to a decadal time series of PAH concentrations in Central Europe“, Journal of
Environmental Monitoring 2009, 2, 269-276.
Dušek L., Svobodová Z., Janoušková D., Vykusová B., Jarkovský J., Smid R., Pavlis P.: “Bioaccumulation of mercury in muscle tissue of fish in the Elbe River (Czech Republic): multispecies monitoring study 1991-1996“,
Ecotoxicology and Environmental Safety 2005, 61, 256-267.
Furse M., Hering D., Brabec K., Buffagni A., Sandin L., Verdonschot P.: “The ecological status of European rivers:
evaluation and intercalibration of assessment methods“, Hydrobiologia 2006, 566, 1-155.
Brabec K., Zahrádková S., Němejcová D., Pařil P., Kokeš J., Jarkovský J.: “Assessment of organic pollution effect
considering differences between lotic and lentic stream habitats“, Hydrobiologia 2004, 512, 331-346.
Dvorská A., Lammel G., Klánová J., Holoubek I.: “Czech Republic - ten years of air pollution monitoring and
four years of evaluating the origin of persistent organic pollutants“, Environmental Pollution 2008, 156, 403-408.
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Mácová S., Haruštiaková D., Kolářová J., Machová J., Žlábek V., Vykusová B., Randák T., Velíšek J., Poleszczuk
G., Hajslová J., Pulkrábová J., Svobodová Z.: “Leeches as sensor-bioindicators of river contamination by PCBs“,
Sensors 2009, 9, 1807-1820.
Syrovátka V., Schenková J., Brabec K.: “The distribution of chironomid larvae and oligochaetes within a stonybottomed river stretch: the role of substrate and hydraulic characteristics“, Fundamental and Applied Limnology
2009, 174, 43-62.
Šmíd R., Kubásek M., Klimeš D., Dušek L., Jarkovský J., Maršálek B., Hilscherová K., Bláha L., Čupr P., Holoubek
I.: “Web portal for management of bioindication methods and ecotoxicological tests in ecological risk assessment“, Ecotoxicology 2006, 15, 623-7.
Šimková A., Jarkovský J., Koubková B., Baruš V., Prokeš M.: “Associations between fish reproductive cycle and
the dynamics of metazoan parasite infection“, Parasitology Research 2005, 95, 65-72.

Spatial modeling of pollutant distribution.
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RECETOX - Research Centre for
Environmental Chemistry and EcoTOXicology
Division of POPs Centres
Research group leader:
Ivan Holoubek, phone: +420 549 49 1475, e-mail: holoubek@recetox.muni.cz
Senior scientists: Jana Klánová (klanova@recetox.muni.cz)
Pavel Čupr (cupr@recetox.muni.cz)
Petra Růžičková (ruzickova@recetox.muni.cz)
www.recetox.muni.cz/pops-centrum/, www.recetox.muni.cz/ceepopsctr/
National Centre for Persistent Organic Pollutants (NC) was established in 2005 as a common body of Masaryk
University and the Ministry of Environment of the Czech Republic. NC’s main goal has been to create a scientific
base specialized on the chemical and toxicological research of compounds which are subject of the international conventions (in particular the Stockholm Convention) of which the Czech Republic is a signatory country.
The Centre is bound to deliver:
• actual information on the properties, levels and behaviour of these compounds in the environment, their
toxic effects and risks they pose,
• development of new methods of their sampling, determination and toxicological screening,
• coverage of the long-term monitoring of POPs in the environment,
• national monitoring of POPs in ambient air (MONET) using polyurethane foam passive samplers.
In 2009, RECETOX was officially accepted by the 4th Conference of Parties of the Stockholm Convention as the
Regional Centre of the Stockholm Convention for the Central and Eastern European region.
Regional POPs Centre for Central and Eastern European Countries (RC) is built on the long-term bonds of
RECETOX with leading European research institutions and develops a network of cooperating partners capable
of addressing the environmental problems of the CEEC region.
The division provides a base for:
• research in the field of environmental chemistry, environmental toxicology, ecotoxicology, risk assessment,
degradation and biodegradation, and remediation with the special attention to the transfer of know-how to
the countries of the CEE region
• ambient air monitoring – operating of the network (MONET-CEECs) in whole CEEC region in cooperation with
the local partners
• training and education of experts from the countries of the CEECs region in the field of emvironmental chemistry, environmental analysis, monitoring, ecotoxicology and risk assessment
Representative publications:
Klánová J., Čupr P., Kohoutek J., Holoubek I. Application of passive sampler for monitoring of POPs in ambient
air. I. Model monitoring network in the Czech Republic (MONET_CZ 2006), Masaryk University, Brno, 2007. ISBN
978-80-210-4392-3
Klánová J., Čupr P., Holoubek I. Application of passive sampler for monitoring of POPs in ambient air. II. Pilot study for
development of the monitoring network in the Central and Eastern Europe (MONET_CEEC 2006), Masaryk University,
Brno, 2007. ISBN 978-80-210-4393Klánová J., Čupr P., Borůvková J., Kohoutek J., Kareš R., Přibylová P., Prokeš R., Holoubek I. Application of passive
sampler for monitoring of POPs in ambient air. IV. Model monitoring network in the Czech Republic (MONET_CZ
2007), Masaryk University, Brno, 2008. ISBN 978-80-210-4696-2
Klánová, J., Čupr, P., Holoubek, I., Borůvková, J., Přibylová, P., Kareš, R., Kohoutek, J.: Application of passive sampler
for monitoring of POPs in ambient air. V. Pilot study for development of the monitoring network in the Central and
Eastern Europe (MONET_CEEC 2007), Masaryk University, Brno, 2008. ISBN 978-80-210-4697-9
Klánová J., Čupr P., Holoubek I., Borůvková J., Přibylová P., Kareš R., Kohoutek J., Dvorská A., Tomšej T., Ocelka T.
Application of passive sampler for monitoring of POPs in ambient air. VI. Pilot study for development of the monitoring
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network in the African continent (MONET_AFRICA 2008), Masaryk University, Brno, 2008. ISBN 978-80-210-4739-6
Klánová J., Čupr P., Holoubek I., Borůvková J., Přibylová P., Kareš R., Kohoutek J., Dvorská A., Komprda J. Towards
the Global Monitoring of POPs. Contribution of the MONET Network, Masaryk University, Brno, 2009. ISBN
978-80-210-4853-9

Fourth Meeting of the Conference of the Parties of the Stockholm Convention, where the Czech Republic
was represented by RECETOX scientists and delegates of the Ministry of Environment.
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Department of Geography
Address: Kotlářská 2, 611 37 Brno, Czech Republic, Phone: +420 549 49 1490, fax: +420 549 49 1487,
e-mail: dobro@sci.muni.cz, http://www.geogr.muni.cz/en/

Head

Assoc. Prof. Petr Dobrovolný, phone: +420 549 49 1491, e-mail: dobro@sci.muni.cz

Research and Educational Activities:

The research activities at the Department are related to physical geography, human geography, cartography
and geoinformatics. We combine the individual disciplines; the resulting multidisciplinary approach is applied
in our main research projects: Dynamic Geovisualisation in Crises Management (Ministry of Education, Youth
and Sports, 2005–2011); European Climate of the Past Millennium (MILLENNIUM) (EU project FP-6, 2006–2010);
Environmental significance of the woody debris in river ecosystems (Czech Science Foundation, 2008–2011). In
addition, the members of the Department cooperate with numerous domestic and foreign institutions.
The Department provides education in Bachelor and Master programmes in geography and cartography and
in multidisciplinary studies aimed at teacher-training. These programmes cover all basic geographical disciplines. Master studies graduates can extend their scientific qualification in Ph.D. study programme.

Climatology Research Group
Research group leader:
Rudolf Brázdil, phone: +420 549 49 2167, e-mail: brazdil@sci.muni.cz
Senior scientists: Petr Dobrovolný (dobro@sci.muni.cz)
Jarmila Macková (jarmila.mackova@geogr.muni.cz)
Kateřina Chromá (kchroma@sci.muni.cz)
	Ladislava Řezníčková (ladkar@sci.muni.cz)
http://www.geogr.muni.cz/en//vyzkum/klimatologie/
Our research activities include: investigation of variability of climate in the Czech Republic during the past
millennium based on instrumental meteorological measurements and documentary evidence with respect to
the broader European context; reconstruction of temperature and precipitation series over the Czech Republic
based on documentary and dendroclimatic data, early instrumental records and systematic meteorological
observations; reconstruction and analysis of selected hydrometeorological extremes (floods, droughts, windstorms, hailstorms) from the point of view of their occurrence, seasonality, severity and impacts on nature and
human society.
We utilize an extensive historical-climatological database, which has been developed since early 1990s. Our
main aim is to study temporal climate variability in the context of natural climate-forcing factors and recent
anthropogenic forcings with respect to global warming. We co-operate with 38 partners in EU on the project
FP-6 no. 017008 European Climate of the Past Millennium (MILLENNIUM).
Representative publications:
Brázdil R., Dobrovolný P., Štekl J., Kotyza O., Valášek H., Jež J.: History of Weather and Climate in the Czech Lands
VI: Strong Winds. Masaryk University, Brno, 2004.
Brázdil R., Dobrovolný P., Elleder L., Kakos V., Kotyza O., Květoň V., Macková J., Müller M., Štekl J., Tolasz R.,
Valášek H.: Historické a současné povodně v České Republice (Historical and Recent Floods in the Czech Republic).
Masarykova univerzita, Český hydrometeorologický ústav, Brno, Praha, 2005.
Brázdil R., Kirchner K. et al.: Vybrané přírodní extrémy a jejich dopady na Moravě a ve Slezsku (Selected Natural
Extremes and Their Impacts in Moravia and Silesia). Masarykova univerzita, Český hydrometeorologický ústav,
Ústav geoniky Akademie věd České republiky, Brno, Praha, Ostrava, 2007.
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Meteorological measurements
in botanical garden used for urban
climate study
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Centre for Regional Development
Research group leader:
Ondřej Mulíček, phone: +420 549 49 6078, e-mail: mulicek@geogr.muni.cz
Senior scientists: Václav Toušek (tousek@geogr.muni.cz)
Daniel Seidenglanz (seidenglanz@geogr.muni.cz)
	Richard Hubl (hubl@jihovychod.cz)
Petr Daněk (danek@sci.muni.cz)
	Alois Věžník (veznik@sci.muni.cz)
http://www.geogr.muni.cz/cz/vyzkum/reg_rozvoj/
Centre for Regional Development conducts research in the field of urban and regional development. The
scope of our research activities is broad – from application studies focused on particular interdisciplinary issues
of uneven regional and urban development to basic research projects under research grant schemes.
Analytical studies and the application research deal with the spatial issues of job markets transformations,
urban/regional socioeconomic and demographic development and urban systems modeling.
The Centre is currently involved in several research projects. The long-term project Support to Polycentric
Regional Development granted by the Ministry for Regional Development (2007 – 2011) is one of the key activities covering analyses and predictions of the Czech settlement system development.
Representative publications:
Sýkora L., Mulíček O.: “The micro-regional nature of functional urban areas (FUAs): lessons from the analysis of
Czech urban and regional system“, Urban Research and Practice 2009, 3, in print.
Seidenglanz D., Toušek V., Šanda R., Janota M. Demografický vývoj obyvatelstva města Brna a okolí, Masaryk
University, Centrum pro regionální rozvoj, Brno, 2007.

Laboratory of Geoinformatics
and Cartography
Research group leader:
Milan Konečný, phone: +420 549 49 5135; e-mail: konecny@geogr.muni.cz
Senior scientists:	Milan V. Drápela (drapela@sci.muni.cz)
	Miroslav Kolář (kolar@sci.muni.cz)
	Lucie Friedmannová (lucie@geogr.muni.cz)
Karel Staněk (karst@porthos.geogr.muni.cz)
http://www.geogr.muni.cz/en/vyzkum/lgc/
Our research activities include: mobile collection, transmission and interpretation of GI with the use of ICT,
design and creation of electronic maps and atlases, and management of geographic data and information in
the Czech Republic and their interconnection with European (INSPIRE) and global data projects. We are currently involved in the project “Dynamic Geovisualization in Crisis Management“, which consists of construction
of databases, knowledge management and decision-making support for crisis management, spatio-temporal
modeling, classification methods and data mining, dynamic cartographic visualization and perception aspects
of visualization in crisis management. Other projects are related to healthcare: Medicarto (Czech Grant Agency)
and VISUALHEALTH (Ministry of Education, Youth and Sports). We also participate in preparation of projects of
the 7th Framework Programme of the EU and E-Content Plus.
Representative publications:
Konečný M., Ormeling F. J., Tikunov V. S.: “Atlas information systems and geographical names information
systems as contributants to spatial data infrastructure“, International Journal of Digital Earth 2008, 1, 279-290.
Konečný M., Geryk E., Kubíček P., Štampach R., Kozel J., Stachoň Z., Michálek J., Odehnal J., Dítě P., Koška P.,
Kraus R., Holub J.: “Nádory a kartografie“, Zdravotnictví v ČR 2008, 11, 135-135.
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Polar Ecology Research Group
Research group leader:
Pavel Prošek, phone: +420 549 49 6734, e-mail: prosek@sci.muni.cz
Senior scientist: Kamil Láska (laska@sci.muni.cz)
http://www.geogr.muni.cz/en/vyzkum/polar-ecology/
Our recent research is focused on structure, function, and development of Antarctic vegetation oases and Arctic
tundra vegetation in response to ongoing climate change. We are mainly interested in the following topics:
• Deglaciation processes of the coastal zones of the Antarctic Peninsula and Svalbard archipelago
• Spatiotemporal variability of climate along the Antarctic Peninsula. Particular attention is paid to prediction
and reconstruction of solar UV radiation and its components
• Pedochemical and hydrochemical processes, mineral nutrient release by rock weathering and humic substances synthesis processes in particular
• Biotic colonisation process in newly deglaciated regions and the adaptation of the autotrophic organisms to
extreme environments
Representative publications:
Barták M., Váczi P., Hájek J., Smykla J.: “Low-temperature limitation of primary photosynthetic processes in
Antarctic lichens Umbilicaria antarctica and Xanthoria elegans“, Polar Biology, 2007, 31, 47-51.
Klánová J., Matykiewiczová N., Máčka Z., Prošek P., Láska K., Klán P.: “Persistent organic pollutants in soils and
sediments from James Ross Island, Antarctica“, Environmental Pollution, 2008, 152, 416-423.
Láska, K., Prošek, P., Budík, L., Budiková, M., Milinevsky, G.: Prediction of erythemally effective UV radiation by
means of nonlinear regression model. Environmetrics, 2009, 20, 633-646.
Hájek J., Váczi P., Barták M., Smejkal, L., Lipavská, H.: Cryoproective role of ribitol in Xanthoparmelia somloensis.
Biologia Plantarum, 2009, 53: 677-684.

Antarctic station J. G. Mendel located on a shore
of the James Ross Island (Prince Gustav Channel
and the Antarctic Peninsula in background)
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Laboratory of Environmental Geography
Research group leader:
Zdeněk Máčka, phone: +420 549 49 5689, e-mail: macka@sci.muni.cz
http://www.geogr.muni.cz/
The laboratory has been established in 2008. We have been active in the field of environmental geography:
we apply diverse analytical methods and analyze rocks, regolith, soils, water and biological samples. The primary goal of the laboratory is training of students in soil science, geomorphology and environmental geography. Our research activities are focused on fluvial geomorphology, palaeogeography of Quaternary period, soil
science and landscape ecology.
Representative publications:
Máčka Z., Marvánek O.: “Earth surface dynamics in the Antarctic coastal oasis witnessing recent deglaciation
- an example from the maritime Antarctica, King George Island, South Shetlands“, In Terra Nostra, Schriften der
Alfred-Wegener-Stiftung, No. 4. Bremerhaven: Alfred Wegener Institute, 2004, 335–336.
Máčka Z.: “Structural control on drainage network orientation - an example from the Loučka drainage basin,
SE margin of the Bohemian Massif (South Moravia, Czech Rep.)“, Landform Analysis 2005, 4, 109-117.

Laboratory of environmental geography.

92

Department of Geography

Laboratory of environmental geography.
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Department of Geological Sciences

Address: Kotlářská 2, 611 37 Brno, Czech Republic, Phone: +420 549 49 4322
fax: +420 549 49 1214, e-mail: geolpal@sci.muni.cz, http://www.ugv.cz/

Head

Assoc. Prof. Jaromír Leichmann, phone: +420 549 49 1448, e-mail: leichman@sci.muni.cz

Research and Educational Activities:

Our research activities encompass the following:
1.	Processes of formation of magmatic and metamorphic rocks, their minerals and various types of (non)ore
mineralizations.
2.	Geodynamic development on the contact of the Bohemian Massif and Western Carpathians.
3.	Transport of inorganic substances in natural environment, geochemical evolution of environment influenced
by human activities and hydrogeology.
4.	Geoarchaeology and development of landscape in the Quaternary.
5.	Deterioration of historic and contemporary buildings due to aggressive environment.

Magmatic and Metamorphic Rocks
Research group leader:
Milan Novák, phone: +420 549 49 6188, e-mail: mnovak@sci.muni.cz
http://www.ugv.cz/?page_id=57
We study mineralogy, petrology and geochemistry of various types of rocks and (non)ore mineralizations.
The detail studies are related to:
• Magmatic and metamorphic rocks from different depths of the crust and mantle.
• Mineralogically attractive granitic pegmatites.
• Various types of mineralizations, including the uranium mineralizations currently mined in the Dolní Rožínka
area.
• Crystal chemistry and spectroscopy of selected natural and synthetic minerals, including precious stones,
tectites and minerals new for mineralogical system.
• Products of recent alterations of rocks and minerals on mining dumps; secondary minerals and their
formation.
Representative publications:
Cempírek J., Novák M., Ertl A., Hughes J. M., Rossman G. R., Darby M. D.: “Fe-bearing olenite with tetrahedrally
coordinated Al from an abyssal pegmatite at Kutná Hora, Czech Republic: structure, crystal chemistry, optical
spectra and Xanes spectra“, Canadian Mineralogist 2006, 44, 23-30.
Dokoupilová P., Šráček O., Losos Z.: “Geochemical behavior and mineralogical transformations in a spontaneous combustion coal waste pile in Oslavany, Czech Republic“, Mineralogical Magazine 2007, 71, 443-460.
Matysová M., Leichmann J., Grygar T., Roessler R.: “Cathodoluminiscence of silicified trunks from the PermoCarboniferous basins in eastern Bohemia, Czech Republic“, European Journal of Mineralogy 2008, 20, 217-231
Novák M., Johan Z., Škoda R., Černý P., Šrein V., Veselovský F.: “Primary oxide minerals in the system WO3 –
Nb2O5 – TiO2 – Fe2O3 – FeO and their breakdown products from the pegmatite No. 3 at Dolní Bory - Hatě, Czech
Republic“, European Journal of Mineralogy 2008, 20, 487-499.
Slobodník M., Jacher-Śliwczyńska K., Taylor M. C., Schneider J., Dolníček Z.: “Plumbotectonic aspects of
polymetallic vein mineralization in Paleozoic sediments and Proterozoic basement of Moravia (Czech Republic)“,
International Journal of Earth Sciences 2008, 97, 1-18.
Škoda R., Novák M.: “Y,REE,Nb,Ta,Ti-oxide (AB2O6) minerals from REL-REE euxenite-subtype pegmatites of the
Třebíč Pluton, Czech Republic; substitutions and fractionation trends“, Lithos 2007, 95, 43-57.
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Complicated relationship of primary and secondary oxides of W, Nb, Ta, Ti, Fe and Sc in pegmatite found in Dolní Bory
(Novák et al. 2008).

Contact of the Bohemian Massif
and Western Carpathians
Research group leader:
Jiří Kalvoda, phone: +420 549 49 4756, e-mail: dino@sci.muni.cz
http://www.ugv.cz/?page_id=59
Our research is focused on the sedimentary processes occurring at the contact of the Bohemian Massif and
Western Carpathians (area of Moravia and the neighbouring parts of Slovakia). Particular attention is paid to:
• The development of different structures of the crust.
• Life in the Paleozoic and Cenozoics eras.
• Fossil fauna and flora communities.
• Paleoecologic, paleobiogeographic and biostratigraphic interpretations in regards to time-space changes
and genesis of geologic structures.
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Representative publications:
Kalvoda J., Bábek O., Fatka O., Leichmann J., Melichar R., Nehyba S., Špaček P.: . “Brunovistulian terrane
(Bohemian Massif, Central Europe) from late Proterozoic to late Paleozoic: a review“, International Journal of
Earth Science 2008, 97, 497-517.
Isaacson P. E., Díaz-Martínez E., Grader G. W., Kalvoda J., Bábek O., Devyust F. X.: “Late Devonian - earliest Mississippian glaciation in Gondwanaland and its biogeographic consequences“, Palaeogeography,
Palaeoclimatology, Palaeoecology 2008, 268, 126-142.
Devyust F. X., Kalvoda J.: “Early evolution of the genus Eoparastaffella (Foraminifera) in Eurasia: the interiecta group
and related forms, late Tournaisian to early Viséan (Mississippian) “, Journal of Foraminiferal Research 2007, 37, 69-89.
Nehyba S., Petrová-Tomanová P., Zagoršek K.: “Sedimentological and palaeocological records of the evolution
of the south-western part of the Carpathian Foredeep (Czech Republic) during the Early Badenian“, Geological
Quarterly 2008, 52, 45-60.
Ivanov M.: “Early Miocene Amphibians (Caudata, Salientia) from the Mokrá-Western Quarry (Czech Republic)
with comments on the evolution of Early Miocene amphibian assemblages in Central Europe“, Geobios 2008,
41, 465-492.
Bábek O., Přikryl T., Hladil J.: “Progressive drowning of carbonate platform in the Moravo-Silesian Basin (Czech
Republic) before the Frasnian/Famennian event: facies, compositional variations and gamma-ray spectrometry“, Facies 207, 53, 293-316.

Geochemistry and Hydrogeology
Research group leader:
Josef Zeman, phone: +420 549 49 8295, e-mail: jzeman@sci.muni.cz
http://www.ugv.cz/?page_id=61
Our research activities are focused on geochemistry, mineralogy, hydrogeology and environmental risks.
Particular attention is paid to the problem of production and storage of waste and its interactions with the
environment. Our research topics are the following:
• Impact of mining activities, geochemistry of underground waters, long- and short-term trends of mine waters evolution.
• Geochemical interactions of bentonites and other natural materials considered as migration barriers for permanent storage of spent radioactive fuel.
• Surface migration of heavy metals and geochemistry of the environment.
• Geochemical modeling for understanding and forecast of future evolution of the environment.
Representative publications:
Říčka A., Kuchovský T., Šráček O., Zeman J.: “Determination of potential mine water discharge zones in crystalline rocks at Rozna, Czech Republic“, Environmental Earth Sciences 2009, DOI 10.1007/s12665-009-0261-8.
Faimon J., Blecha M.: “Interaction of freshly precipitated silica gel with aqueous sili-cic acid solutions under ambient and near neutral pH-conditions: A detailed analysis of linear rate law“, Aquatic Geochemistry 2008, 14, 1–40.
Kuchovský T., Šráček O.: “Natural attenuation of chlorinated solvents: a comparative study“, Environmental
Geology 2007, 53, 147–157.
Filip J., Zořil R., Zeman J., Mašláň M., Otyepka M.: “Complex characterization and environmental application of
chemically-pure fresh nanosized precipitates from acid mine drainage“, Environmental Science and Technology
2007, 41, 4367–4374.
Faimon J.: “Total dynamics of quartz-water system at ambient conditions“, Aquatic Geochemistry 2005, 11, 139–172.
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Field measurement and water sampling
at pond influenced by abandoned mine
water discharging at Nová Ves.

Drill hole sampling of waste dump at Zlaté Hory ore
mine used for study of heavy metals mobility.
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Geoarchaeology and Development
of Landscape in the Quaternary
Research group leader:
Antonín Přichystal, phone: +420 549 49 6699, e-mail: prichy@sci.muni.cz
http://www.ugv.cz/?page_id=63
Our multidisciplinary team is focused on the material base of prehistoric and medieval human communities
of central Europe. We also investigate the influence of natural and human-created processes on the landscape
development in the Quaternary. Our research is concentrated on:
• Determination of lithic raw materials (e.g. silicites, rock crystal, obsidian, greenschists, jadeitites etc.) used for
prehistoric artifacts in central Europe, their mining and distribution
• The surface processes in the Quaternary, including the development of karst areas and weathering
processes
• Magnetometric measurements at archaeological and geological locations.
• Sediments of continental and mountain glaciers.
• Complex study of the Moravian karst and origin of loess deposits in Moravia.
Representative publications:
Bradák B., Szakmány G., Józsa S., Přichystal A.: “Application of magnetic susceptibility on polished stone tools
from Western Hungary and the Eastern part of the Czech Republic (Central Europe) “, Journal of Archaeological
Science 2009, 36, 2437-2444.
Doláková N., Burešová A.: “Use of fluorescent microscopy in the study of redeposited palynomorphs in the
cave and marine sediments of Moravia (Czech Republic) “, Acta Paleobotanica 2007, 47, 275-279.
Faimon J., Štelcl J., Sas, D.: “Anthropogenic CO2-flux into cave atmosphere and its environmental impact: A
case study in the Císařská Cave (Moravian Karst, Czech Republic) “, Science of the Total Environment 2006, 369,
231-245.
Gregerová M., Všianský D., Hložek M.: “New findings on the ceramic petrography of the Loštice pottery“,
Chemické listy 2008, 102, 859-863.
Kopacz J., Přichystal A., Šebela L.: Lithic chipped industry of the Bell Beaker culture in Moravia and its East-Central
European context, 365 pp, Polska Akademia Umijetności, Kraków 2009.
Přichystal A.: Lithic raw materials in prehistoric times of Eastern Central Europe, 331 pp. Masaryk University Brno
2009. (In Czech).
Svoboda J., Králík M., Čulíková V., Hladilová Š., Novák M., Nývltová-Fišáková M., Nývlt D., Rašková-Zelinková M.:
“Pavlov VI: an Upper Palaeolithic living unit“, Antiquity 2009, 83, 282–295.
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Construction Materials and Rocks
Research group leader:
Miroslava Gregerová, phone: +420 549 49 3981, e-mail: mirka@sci.muni.cz
http://www.ugv.cz/?page_id=66
The main objective of our group is study of various construction materials, rocks and minerals. We are active
in the following areas:
• Microstructure and composition of mortars, cements and concretes.
• Petrographic composition of stones and other construction materials and their interactions.
• Climatological and biological elements that act on historic and contemporary buildings.
• M
 utual interaction of “building-environment”, including climate, biological ecosystems, anthropogenic
factors, construction materials and other civilization factors.
Representative publications:
Boháč M., Gregerová M.: “The influence of blast-furnace slag hydration products on microcracking of concrete.
11th Euroseminar on Microscopy Applied to Building Materials (EMABM)“, Materials Characterization 2009, 60,
729-734.
Gregorová M., Všianský D. “Identification of concrete deteriorating minerals. 11th Euroseminar on Microscopy
Applied to Building Materials (EMABM) “, Materials Characterization 2009, 60, 680-685.
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Department of Mathematics and Statistics
Address: Kotlářská 2, 611 37 Brno, Czech Republic
Phone: +420 549 49 6372, Fax: +420 549 49 1421, http://www.math.muni.cz/

Head:

Prof. Jiří Rosický, phone: +420 549 49 6758, e-mail: rosicky@math.muni.cz

Research and Educational Activities:

Research activities at the Department encompass several main branches of pure and applied mathematics;
namely algebra, geometry, mathematical analysis, history of mathematics and mathematical education, and
statistics and mathematical modelling.
The Department provides teaching of professional mathematics (scholarly mathematics), mathematics aimed
to finances and economy, and teaching of mathematics for future teachers in secondary schools. Our department also provides courses of mathematics for other branches at the Faculty of Science, such as physics, chemistry, biology, and geography. Furthermore, our members teach all main mathematical courses at the Faculty of
Informatics and some mathematical courses at the Faculty of Economics and Administration. Our department
has accreditation for the doctoral program of mathematics in
o
o
o
o
o

algebra, number theory, and mathematical logic,
geometry, topology, and global analysis,
mathematical analysis,
history of mathematics and mathematical education,
probability, statistics, and mathematical modelling.

In cooperation with the university our department publishes the mathematical journal Archivum Mathematicum
(http://emis.muni.cz/journals/AM/). Moreover, the Editorial Office of the journal
Differential Geometry and its Applications (http://dga.math.muni.cz/) published by Elsevier is located at the
department. Both journals are indexed in the international databases Mathematical Reviews, Zentralblatt für
Mathematik, and in Scopus.
The following working groups are currently active at the department.
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ALGEBRA
Working group „Categories and ordered sets“

Research leader: Jiří Rosický, phone: +420 549 49 6758, e-mail: rosicky@math.muni.cz
Senior scientists: David Kruml (kruml@math.muni.cz)
Josef Niederle (niederle@math.muni.cz)
Jan Paseka (paseka@math.muni.cz)
Our research in category theory is mainly oriented to accessible categories and their applications to algebra,
algebraic topology, model theory and theoretical computer science. Topics like Quillen model categories, homotopy coherent category theory and triangulated categories are included. Quantales are studied from the point
of their structure theory but also in connection with C*-algebras and non-commutative geometry. Concerning
ordered sets, we are interested in their lattice-like and fix points properties, including lattice effect algebras.
Representative publications:
Kruml D., Paseka J.: “Algebraic and categorical aspects of quantales“, in Handbook of Algebra, vol. 5, pp.
323-362, Elsevier, 2008.
Niederle J.: “Forbidden retracts for finite ordered sets of width at most four “, Discrete Mathematics 2008, 308,
1774-1784.
Rosický J.: “On homotopy varieties“, Advances in Mathematics 2007, 214, 525-550.

Working group „Number theory“

Research leader: Radan Kučera, phone: +420 549 49 5404, e-mail: kucera@math.muni.cz
Senior scientist: 	Michal Bulant (bulik@math.muni.cz)
Professor emeritus: 	Ladislav Skula (skula@math.muni.cz)
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The research activity of the team is focused on algebraic number theory, especially on abelian fields. The
main aim of this research is investigation of algebraic structures having connection to the class group of these
fields (like circular units or Stickelberger ideal). Our team also includes several doctoral students.
Representative publications:
Agoh T., Skula L.: “The fourth power of the Fermat quotient“, Journal of Number Theory 2008, 128, 2865-2873.
Bulant M.: “On Washington group of circular units of some composita of quadratic fields“, Mathematica Slovaca
2005, 55, 39-46.
Greither C., Kučera R.: “The Minus Conjecture revisited“, Journal für die Reine und Angewandte Mathematik
2009, 632, 127-142.
Trnková V.: “Enlargement of the group of circular units of a bicyclic field“, Journal of Number Theory 2009, 129,
28-35.

Working group „Semigroups and their applications“

Research leader: Libor Polák, phone: +420 549 49 6563, e-mail: polak@math.muni.cz
Senior scientists: Jiří Kaďourek (kadourek@math.muni.cz)
Ondřej Klíma (klima@math.muni.cz)
	Michal Kunc (kunc@math.muni.cz)
The current research of our team is mainly devoted to the algebraic theory of formal languages; in particular, to classification of regular languages, language equations and inequalities. Concerning semigroup theory,
we focus on varieties and pseudovarieties of semigroups and idempotent semirings. We also continue in the
study of complexity issues of combinatorial problems in semigroup theory and other applications of semigroup
theory to theoretical computer science.
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Representative publications:
Kaďourek J.: “On the locality of the pseudovariety DG “, Journal of the Institute of Mathematics of Jussieu 2008,
7, 93-180.
Klíma O., Polák L.: “On varieties of literally idempotent languages”, RAIRO - Theoretical Informatics and
Applications 2008, 42, 583-598.
Kunc M.: “The power of commuting with finite sets of words “, Theory of Computing Systems 2007, 40, 521-551.

GEOMETRY
Working group „Algebraic techniques in geometry and analysis“

Research leader: Jan Slovák, phone: +420 549 49 7060, e-mail: slovak@math.muni.cz
Senior scientists: 	Martin Čadek (cadek@math.muni.cz)
	Martin Kolář (mkolar@math.muni.cz)
Josef Šilhan
	Lukáš Vokřínek (koren@math.muni.cz)
Our team is mainly active in the following areas.
o	Differential geometry and geometric analysis (applications of Lie theory to geometric structures and geometric analysis related to the latter structures; e.g. conformal, CR, quaternionic, path, and other geometries
modeled by means of semisimple Lie groups, invariant operators and related functional analysis).
o Geometric complex analysis (normal forms and invariants of domains in complex spaces).
o	Algebraic topology (existence of various structures in vector bundles, topology of quaternionic manifolds,
Vassiliev homotopy principle).
Representative publications:
Čap A., Slovák J.: “Parabolic Geometries I: Background and General Theory”, American Mathematical Society,
Mathematical Surveys and Monographs, vol. 154, 2009, 628 pp., ISBN-13: 978-0-8218-2681-2.
Čadek M., Crabb M.: “G-structures on spheres”, Proceedings of the London Mathematical Society 2006, 93, 791-816.
Gover A. R., Šilhan J.: “Conformal operators on forms and detour complexes on Einstein manifolds”,
Communications in Mathematical Physics 2008, 284, 291-316.
Hrdina J., Slovák J.: “Generalized planar curves and quaternionic geometry”, Annals of Global Analysis and
Geometry 2006, 29, 349-360.
Kolář M.: “Generalized models and local invariants of Kohn-Nirenberg domains“, Matematische Zeitschrift

2008, 259, 277-286.

Working group „Natural operators and general geometric structures“

Research leader: Josef Janyška, phone: +420 549 49 4660, e-mail: janyska@math.muni.cz
Senior scientist: Ivan Kolář (kolar@math.muni.cz)
The main field of interest of the group is general theory of fibred spaces (jet bundles, Weil bundles and natural and gauge-natural bundles) and applications of geometrical methods in theoretical physics, namely in covariant classical and quantum theory over a curved spacetime.
Representative publications:
Janyška J., Modugno M.: “Geometric structures of the classical general relativistic phase space“ International
Journal of Geometrical Methods in Modern Physics 2008, 5, 699-754.
Kolář I.: “Weil bundles as generalized jet spaces”, in Handbook of Global Analysis, pp. 625-664, Elsevier, 2008.
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MATHEMATICAL ANALYSIS
Working group „Functional differential equations“

Research leader: Alexander Lomtatidze, phone: +420 549 49 5612, e-mail: bacho@math.muni.cz
Senior scientist: Bedřich Půža (puza@math.muni.cz)
Our group explores problems on the existence and uniqueness of a solution of various functional differential equations. Main attention is paid to the case of non-Volterra’s type equations and asymptotic properties of solutions.
Representative publications:
Kiguradze I., Partsvania N., Půža B.: “On periodic solutions of higher order functional differential equations”,
Boundary Value Problems 2008, Art. ID 389028, 18 pp.
Lomtatidze A., Hakl R., Šremr J.: “Some boundary value problems for first order scalar functional differential
equations”, Folia, Mathematica, vol. 10, 299 pp., Masaryk University, Brno, 2002.

Working group „Ordinary differential and difference equations“

Research leader: Ondřej Došlý, phone: +420 549 49 3581, e-mail: dosly@math.muni.cz
Senior scientists: 	Ladislav Adamec (adamec@math.muni.cz)
	Miroslav Bartušek (bartusek@math.muni.cz)
Zuzana Došlá (dosla@math.muni.cz)
Josef Kalas (kalas@math.muni.cz)
Zdeněk Pospíšil (pospisil@math.muni.cz)
	Roman Šimon Hilscher (hilscher@math.muni.cz)
Our group explores qualitative theory of differential and difference equations. We pay particular attention to
the following topics:
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o Oscillation and asymptotic theory of half-linear and quasilinear differential and difference equations.
o Asymptotic and stability theory of various nonlinear differential equations.
o	Oscillation, transformation, and spectral theory of Hamiltonian and symplectic differential and difference
systems with applications in the calculus of variations and optimal control theory.
o Qualitative theory of various dynamic equations and systems on time scales.
Representative publications:
Adamec L.: “A theorem of Wazewski and dynamic equations on time scales”, Journal of Difference Equations
and Applications 2007, 13, 6378.
Bartušek M., Graef J. R.: “Strong nonlinear limit-point/limit-circle properties for forced Thomas-Fermi equations with p-Laplacian”, Panamerican Mathematical Journal 2008, 18, 73-88.
Bohner M., Došlý O., Kratz W.: “Sturmian and spectral theory for symplectic difference systems“, Transactions
of the American Mathematical Society 2009, 361, 3109-3123.
Cecchi M., Došlá Z., Marini M.: “On intermediate solutions and the Wronskian for half-linear differential equations”, Journal of Mathematical Analysis and Applications 2007, 336, 905-918.
Došlý O., Řehák P.: “Half-Linear Differential Equations”, North-Holland Mathematics Studies, 517 pp., Elsevier,
Amsterdam , 2005.
Hilscher R., Zeidan V.: “Weak maximum principle and accessory problem for control problems on time scales”,
Nonlinear Analysis 2009, 70, 3209-3226.
Kalas J.: “Asymptotic properties of a two-dimensional differential system with a bounded nonconstant delay
under the conditions of instability”, Far East Journal of Mathematical Sciences 2008, 29, 513-532.
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HISTORY OF MATHEMATICS
AND MATHEMATICAL EDUCATION
Working group „History of mathematics“

Research leader: Eduard Fuchs, phone: +420 549 49 3858, e-mail: fuchs@math.muni.cz
Senior scientist: Pavel Šišma (sisma@math.muni.cz)
We investigate history of geometry, combinatorics and graph theory. We are also interested in history of
the education of mathematics at technical universities in the Austro-Hungarian monarchy and Czechoslovakia
during 19th and 20th centuries, especially at the German Technical University in Brno. Our future activities will
include preparation of biographies of the most important mathematicians at the Masaryk University in Brno.
Representative publications:
Fuchs E., Lepka K.: “Matyáš Lerch”, Pokroky matematiky, fyziky & astronomie 2003, 48, 50-62.
Šišma P., Mazliak L.: “Facing a new international configuration after WW1”, in Mathématiques et Mathématiciens
autour de la 1ére guerre mondiale, 21 pp., Univ. Pierre et Marie Curie, Marseille, 2007.

Working group „Mathematical education“

Research leader: Jaromír Šimša, phone: +420 549 49 7371, e-mail: simsa@math.muni.cz
Senior scientists: Eduard Fuchs (fuchs@math.muni.cz)
	Roman Plch (plch@math.muni.cz)
We deal with problems of high-school mathematics and preparation of its teachers during their undergraduate and postgraduate studies. A special attention is devoted to problem solving strategies designed for gifted
high-school students and using computers and e-learning in courses of (theoretical) mathematics.
Representative publications:
Herman J., Kučera R., Šimša, J.: “Counting and Configurations: Problems in Combinatorics, Arithmetic, and
Geometry“, 410 pp., Springer-Verlag, New York, 2003.
Sojka P., Plch R.: “Technological challenges of teaching mathematics in a blended learning environment“,
International Journal of Continuing Engineering Education and Life-Long Learning (IJCEELL) 2008, 18, 657-665.
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STATISTICS AND MATHEMATICAL MODELLING
Working group „Mathematical modelling“

Research leader: Zdeněk Pospíšil, phone: +420 549 49 6609, e-mail: pospisil@math.muni.cz
Senior scientists: 	Martin Kolář (mkolar@math.muni.cz)
Petr Lánský (lansky@math.muni.cz)
	Lenka Přibylová (pribylova@math.muni.cz)
Our main research activities are focused on establishing, analysing and numerical treatment of mathematical models,
both deterministic and stochastic ones. The models originate in fields of neurophysiology, bio-medicine, ecology and
economy. We collaborate with the University Hospital, the Institute of Physiology AS CR and the Biocont Laboratory.
Representative publications:
Lánský P., Ditlevsen S.: “A review of the methods for signal estimation in stochastic diffusion leaky integrateand-fire neuronal models“, Biological Cybernetics 2008, 99, 253-262.
Mayer J., Pospíšil Z., Kořístek Z.: “Mathematical model of peripheral blood stem cell harvest kinetics“, Bone
Marrow Transplantation 2003, 32, 749-757.
Přibylová L.: “Bifurcation routes to chaos in an extended Van Der Pol‘s equation applied to economic models“,
Electronic Journal of Differential Equations 2009, 53, 1-21.

Working group „Statistics and data analysis“

Research leader: Ivana Horová, phone: +420 549 49 4429, e-mail: horova@math.muni.cz
Senior scientists: 	Marie Budíková (budikova@math.muni.cz)
	Marie Forbelská (forbel@math.muni.cz)
Jan Koláček (kolacek@math.muni.cz)
	Martin Řezáč (mrezac@math.muni.cz)
Gejza Wimmer (wimmer@math.muni.cz)
Jiří Zelinka (zelinka@math.muni.cz)
Our research objectives include: nonparametric and robust statistical methods, kernel estimates of density,
regression function and hazard function including applications to real data sets, discriminant analysis, generalized linear models, statistical models for elliptical contoured distributions, ROC curves, estimating and testing
procedures in unbalanced heteroscedastic models and models of calibration of function parameters. Further
objective consists in establishing, analysing and numerical treatment of deterministic mathematical models.
We cooperate with Institute of Biostatistics and Analyses. Our research addresses robustness, nonparametric methods,
ROC curves, survival analysis. Another cooperative project includes University Hospital and Biocont Laboratory and Masaryk
Memorial Cancer Institute. One of our aims is to establish and improve cooperation of interdisciplinary research groups.
Representative publications:
Horová I., Pospíšil Z., Zelinka J.: “Hazard function for cancer patients and cancer cell dynamics“, Journal of
Theoretical Biology 2009, 258, 437-443.
Kernerová N., Matoušek V., Čermáková A., Forbelská M.: “Role of genetic markers in the prediction of classification of
Czech large white gilts to a hyperprolific line“, Archiv fur Tierzucht-Archives of Animal Breeding 2009, 52, 40-50.
Koláček J.: “Plug-in method for nonparametric regression“, Computational Statistics 2008, 23, 63-78.
Láska K., Prošek P., Budík L., Budíková M., Milinevsky G.: “Prediction of erythemally effective UVB radiation by
means of nonlinear regression model“, Environmetrics 2009, published online, DOI: 10.1002/env.968.
Řezáč M.: „Credit scoring models and indexes of their quality“, Forum Statisticum Slovacum 2009, 5, 6 pp.
Wimmer G.: “Scheffé-type confidence region for the calibration line“, Austrian Journal of Statistics 2006, 35, 397-406.
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Department of Condensed Matter Physics

Address: Kotlářská 2, 611 37 Brno, Czech Republic, Phone: +420 549 49 1460
fax: +420 541 21 1214, e-mail: jschmidt@physics.muni.cz, http://www.physics.muni.cz/ufkl/

Head

Prof. Josef Humlíček, phone: +420 549 49 4505, e-mail: humlicek@physics.muni.cz

Research and Educational Activities:

Research activities are focused on studies of selected materials and layered structures, in particular of their
optical response and structural properties. We are particularly interested in metals, semiconductors and insulators: they are studied either independently, or as constituents of layered systems. Optical spectroscopy in
a wide range (from far-infrared to ultraviolet) is used to investigate vibrational and electronic states and their
interactions, e.g. as the changes of the optical response with temperature. The structural properties are studied
mainly by X-ray diffraction and reflection. Attention is paid mainly to low-dimensional semiconductor structures, high-temperature superconductors, metal-semiconductor-insulator multilayers, and polymers.
The main educational activities consist of basic and specialised courses in physics, extensive laboratory courses, and they also involve parts of the courses of theoretical physics. The department is responsible for a range of
courses in the inter-faculty studies in physical engineering and bachelor and master studies of optometry. The
department runs a cleanroom facility for semiconductor technologies (sponsored by On Semiconductor CR);
they are devoted mainly to educational purposes.
Representative publications:
Holý, V., Baumbach, T., Lübbert, D., Helfen, L., Ellyan, M., Mikulík, P., Keller, S., DenBaars, S.P., Speck, J. Diffuse
x-ray scattering from statistically inhomogeneous distributions of threading dislocations beyond the ergodic
hypothesis. Physical Review B 77, 094102 (2008).
Humlíček, J., In-situ spectroscopic ellipsometry: optimization of monitoring and closed-loop-control procedures. physica status solidi (a) 205, 793 (2008).
Chaloupka, J, Munzar, D., Self-consistent gauge-invariant theory of the in-plane infrared response of high-Tc
cuprate superconductors. Physical Review B 76, 214502 (2007).
Křápek, V, Kuldová, K., Oswald, J., Hospodková, A., Hulicius, E., Humlíček, J., Elongation of InAs/GaAs quantum
dots from magnetophotoluminescence measurements. Applied Physics Letters, 89, 3108 (2006).
Caha, O., Mikulík, P., Novák, J., Holý, V., Moss S.C., Norman A.. Spontaneous lateral modulation in short-period
superlattices investigated by grazing-incidence X-ray diffraction. Physical Review B, 035313-35322 (2005).

In-situ ellipsometer mounted on UHV chamber.
FTIR spectrometer, ellipsometer and Raman microscope.
X-ray reflectometer and diffractometer.
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Cleanroom laboratories.

Biophysical Laboratory
Contact person:
Karel Kubíček, phone: +420 549 49 3253, e-mail: karelk@physics.muni.cz,
http://www.physics.muni.cz/biophys/
Our activities are focused on two main areas of biophysics: physical laws that are important for basic biological processes and effects of physical factors (e.g. ultrasound, electromagnetic field and plasma) on whole
organisms and their individual parts. Particular attention is paid to the study of conformation changes in biopolymers and their physico-chemical properties. In addition, we study interactions of biopolymers with smallmolecule biologically active substances (namely cancerostatics) and properties of biomacromolecules at phase
interfaces. We utilize various spectroscopy methods (circular and linear dichroism, fluorescence, NMR, and
Raman scattering) as well as calorimetry, electrochemical methods, computational modeling of biologically
important molecules and high resolution cytometry.
Representative publications:
Reese M., Sanchez-Pedregal V. M., Kubíček K., Meiler J., Blommers M. J., Griesinger C., Carlomagno T.: “Structural
basis of the activity of the microtubule-stabilizing agent epothilone a studied by NMR spectroscopy in solution“, Angewandte Chemie International Edition 2007, 46, 1864-1868.
Sanchez-Pedregal V. M., Kubíček K., Meiler J., Lyothier I., Paterson I., Carlomagno T.: “The tubulin-bound conformation of discodermolide derived by NMR studies in solution supports a common pharmacophore model
for epothilone and discodermolide“, Angewandte Chemie International Edition 2006, 45, 7388-7394.
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Address: Kotlářská 2, 611 37 Brno, Czech Republic, Phone: +420 549 49 7763, fax: +420 541 21 1214
e-mail: trunec@physics.muni.cz, http://www.physics.muni.cz/kfe/

Head

Prof. David Trunec, phone: +420 549 49 7763, e-mail: trunec@physics.muni.cz

Research and Educational Activities:

The principal activities of the Department of Physical Electronics are research and applications of low-temperature plasma and ionized gases. They are studied from both theoretical and experimental points of view. Our
main research project MSM0021622411 is focused on study and applications of plasma chemical reactions in
non-isothermic low temperature plasmas and on interactions of plasma with solid surfaces.

Group of Plasma Deposition and Material
Characterization
Research group leader:
Lenka Zajíčková, phone: +420 549 49 8217, e-mail: lenkaz@physics.muni.cz
Senior scientists: Vilma Buršíková (vilmab@physics.muni.cz)
Ivan Ohlídal (ohlidal@sci.muni.cz)
Daniel Franta (dfranta@sci.muni.cz)
	Marek Eliáš (mareke@physics.muni.cz)
Ondřej Jašek (jasek@physics.muni.cz)
http://www.physics.muni.cz/kfe/
Our research encompasses plasma enhanced chemical vapor deposition (PECVD) of various thin films and
nanostructures and plasmachemical modifications of surfaces. It covers deposition of organosilicon plasma
polymers and hard carbon-based films (amorphous diamond like carbon - DLC, DLC with various admixtures
such as SiOx or nitrogen and nanocrystalline diamond). Furthermore, we study plasma synthesis of carbon
nanotubes and iron based nanoparticles. The research of plasma processing is supplemented by plasma diagnostics of discharges.
The prepared surfaces and materials are then studied by several characterization methods (optics, mechanical tests, FTIR, XPS, RBS, ERDA, SEM etc.) either directly at the Department of Physical Electronics or in collaboration with other research institutions. We also focus on the development of optical and mechanical characterization methods of thin films. The former research results in the development of dispersion models for disordered
solids.
Our applied research topics include: protective coatings on plastics; coatings on metals for tribological applications; sensors based on carbon nanotubes; and thin films for biomedical applications.
Representative publications:
Zajíčková L., Buršíková V., Kučerová Z., Franta D., Dvořák P., Šmíd R., Peřina V., Macková A.: “Deposition of protective coatings in rf organosilicon discharges“, Plasma Sources Science and Technology 2007, 16, S123-S132.
Zajíčková L., Eliáš M., Jašek O., Kučerová Z., Synek P., Matějková J., Kadlečíková M., Klementová M., Buršík J.,
Vojačková A.: “Characterization of carbon nanotubes deposited in microwave torch at atmospheric pressure“,
Plasma Processes and Polymers 2007, 4, S245–S249.
Franta D., Nečas D., Zajíčková L.: “Models of dielectric response in disordered solids“, Optics Express 2007, 15,
16230-16244.
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Plasmachemical reactor used for the deposition of functional coatings in radio frequency capacitive discharge
(right). Effect of dilution of hexamethyldisiloxane in oxygen on the percentage of SiOx in the organosilicon thin films
prepared in this reactor (top left) and on their hardness (bottom left).

Group of Plasma Diagnostics
and Elementary Processes
Research group leader:
David Trunec, phone: +420 549 49 7763, e-mail: trunec@physics.muni.cz
Senior scientists:	Antonín Brablec (abr92@sci.muni.cz)
Vít Kudrle (kudrle@sci.muni.cz)
Petr Vašina (vasina@sci.muni.cz)
Zdeněk Navrátil (3323@mail.muni.cz)
Zdeněk Bonaventura (zbona@physics.muni.cz)
Pavel Dvořák (pdvorak@physic.muni.cz)
http://www.physics.muni.cz/kfe/
One of the group’s main research themes is the development of plasma diagnostics using optical, electromagnetic and corpuscular methods. Our basic research addresses the following: understanding of plasma chemistry
in molecular gases including kinetic models; electromagnetic properties of plasma, higher harmonics, plasma
- wave interactions; short time phenomena - streamer modelling, high power pulsed microwave discharges;
and fundaments of plasma spectroscopy, line profiles, spatiotemporal evolutions.
We are also involved in the development of industrial plasma process monitoring and in optimization of
plasma parameters for particular biological and chemical applications.
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Representative publications:
Meško M., Bonaventura Z., Vašina P., Kudrle V., Tálský A., Trunec D., Frgala Z., Janča
J.: “An experimental study of high power microwave pulsed discharge in nitrogen“,
Plasma Sources Science & Technology 2006, 15, 574-581.
Navrátil Z., Trunec D., Hrachová V., Kaňka, A.: “Collisional-radiative model of neon
discharge: determination of E/N in the positive column of low pressure discharge“,
Journal of Physics D: Applied Physics 2007, 40, 1037-1046.
Bonaventura Z., Trunec D., Meško M., Vašina P., Kudrle V.: “Self-consistent spatiotemporal simulation of pulsed microwave discharge“, Journal of Physics D: Applied
Physics 2008, 41, 15210-15218.

Group of Atmospheric-Pressure
Gas Discharges
Research group leader:
Mirko Černák, phone: +420 549 49 3445, e-mail: cernak@physics.muni.cz
Senior scientists:	Antonín Brablec (abr92@sci.muni.cz)
David Trunec (trunec@physics.muni.cz)
Pavel Sťahel (pstahel@physics.muni.cz)
Jozef Ráheľ (rahel@mail.muni.cz)
Pavel Slavíček (ps94@sci.muni.cz)
	Miloš Klíma (klima@sci.muni.cz)
http://www.physics.muni.cz/kfe/
Our team carries out experimental and theoretical studies of highly-nonequlibrium atmospheric-pressure
plasmas. In addition, we study the physical mechanisms of surface dielectric barrier discharges (corona), impulse underwater discharges, and stabilization of atmospheric-pressure glow discharges (APGD) and related
phenomena.
Our applied research topics include:
Development of non-equlibrium plasma sources for in-line high-speed plasma.
Treatment of low-added value materials (e.g., textiles, glass, paper, wood).
Development of atmospheric-pressure plasma sources for medical applications.
o Development of atmospheric-pressure plasma jets (“plasma pen”).
o Atmospheric-pressure plasma-enhanced CVD.
o Plasma sources for generation of excimer radiation.
Representative publications:
Šimor M., Ráheľ J., Vojtek P., Brablec A., Černák M.: “Atmospheric-pressure diffuse coplanar surface discharge
for surface treatments“, Applied Physics Letters 2002, 81, 2716-2718.
Brablec A., Slavíček P., Sťahel P., Trunec D.: “Underwater pulse electrical diaphragm discharges for surface
treatment of fibrous polymeric materials“, Czechoslovak Journal of Physics 2002, 52, 491 -500.
Šimor M., Ráheľ J., Černák M., Imahori Y, Štefečka M, Kando M.: “Atmospheric-pressure plasma treatment of
polyester nonwoven fabrics for electroless plating“, Surface& Coatings Technology 2003, 172, 1-6. 
Černák M., Ráheľ J., Kováčik D., Šimor M., Brablec A., Slavíček P.: “Generation of thin surface plasma layers for
atmospheric-pressure surface treatments“, ICPIG Proceedings 2003, 3, 9-10.
Hoder T., Šíra M., Kozlov K.V., Wagner H .E.: “Investigation of the coplanar barrier discharge in synthetic air at atmospheric pressure by cross-correlation spectroscopy“, Journal of Physics D: Applied Physics 2008, 41, 35212-35220.
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Klíma M., Slavíček P, Šíra M., Čižmár T., Vaněk P.: “HF plasma pencil and DC diaphragm discharge in liquids diagnostics and applications“, Czechoslovak Journal of Physics 2006, 56, B1051-B1056.
Sťahel P., Buršíková V., Buršík J., Čech J., Janča J., Černák M.: “Hydrophylisation of non-woven polypropylene
textiles using atmospheric pressure surface barrier discharge“, Journal of Optoelectronics and Advanced Materials
2008, 10, 213-218.
Lehocky M., Amaral P. F. F., Sťahel P., Coelho M. A. Z., Barros-Timmons A. M., Coutinho J. A. P.: “Deposition of
Yarrowia lipolytica on plasma prepared teflonlike thin films“, Surface Engineering 2008, 24, 23-27.
Vrajová J., Chalupová L., Novotný O., Čech J., Krčma F., Sťahel P.: “Removal of paper microbial contamination by
atmospheric pressure DBD discharge“, The European Physical Journal D 2009, DOI: 10.1140/epjd/e2009-00127-4.

Microwave plasma torch operated at atmospheric pressure for fast and simple synthesis of carbon nanotubes (left).
Scanning electron micrographs of multiwalled carbon nanotubes deposited on a silicon substrate (right).

Group of General Physics and Didactics
Research group leader:
Zdeněk Bochníček, phone: +420 549 49 3221, e-mail: zboch@physics.muni.cz
Senior scientists: Jan Novotný (novotny@physics.muni.cz)
	Aleš Lacina (lacina@physics.muni.cz)
Pavel Konečný (konecny@physics.muni.cz)
Zdeněk Navrátil (3323@mail.muni.cz)
Jana Jurmanová (janar@physics.muni.cz)
http://www.physics.muni.cz/kof/
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We provide education of future secondary school teachers (M.Sc. program). In addition, we organize seminars
and educational courses for secondary school teachers and lectures for secondary school students. Laboratory
of Young Physicists for talented students and annual one week seminars are organized at the department. Our
popularization activities for the public are done in cooperation with the museums in Brno.
Representative publications;
Bochníček Z.: “Why can we see visible light? “, Physics Education 2007, 42, 37 -40.
Bochníček Z. “An amateur video camera as a detector of infrared radiation“, Physics Education 2008, 43, 51-56.
Lacina A., Martinásková H.: “Quantum properties of electromagnetic radiation in secondary school physics“
(in Czech), Matematika, fyzika, informatika 2008, 17, 407 -418.
Navrátil Z.: “Observing colours and spectra produced by a digital projector“, Physics Education 2007, 42, 232-233.

Group of Plasma Chemistry
and Atomic Spectrometry
Research group leader:
Jan Janča, phone: +420 549 49 4610, e-mail: jan92@physics.muni.cz
Senior scientists:	Antonín Brablec (abr92@sci.muni.cz)
Petr Vašina (vasina@sci.muni.cz)
Pavel Slavíček (ps94@sci.muni.cz)
	Marek Eliáš (mareke@physics.muni.cz)
Pavel Sťahel (pstahel@physics.muni.cz)
	Miloš Klíma (klima@sci.muni.cz)
Vilma Buršíková (vilmab@physics.muni.cz)
http://www.physics.muni.cz/kfe/
Our group investigates low temperature plasma metallurgy, plasma polymerization (preparation of polymeric thin
films), and plasma enhanced chemical vapor deposition. Plasma chemical processes (reduction, oxidation and nitridation) are monitored mainly by optical spectrometry; we also develop new spectral methods for monitoring of the
processes. We study and apply new methods used to restore and conserve archeological and historical artefacts.
We develop industrial equipment for the plasma surface treatment (and its monitoring) of different materials.
Representative publications:
Sťahel P., Buršíková V., Šíra M., Navrátil Z., Kloc P., Janča J.: “Modification of polymer surfaces using atmospheric
pressure barrier discharges“, Journal of Advanced Oxidation Technologies 2006, 9, 228-231.
Slavíček P., Klíma M., Janča J., Brabec A., Kadlecová J., Smékal P.: “RF plasma pencil - diagnostics of plasma and biomedical application“, Proceedings 3rd International Workshop on Microplasmas. Greifswald, Germany 2006, 112-112.
Janča J., Brožek V., Eliáš M., Kudrle V.: “Low Temperature Metallurgy of Tungsten in Plasma Reactors“, Journal of
Advanced Oxidation Technologies 2004, 7, 91-97.
Čech J., Sťahel P., Navrátil Z.: “The influence of electrode gap width on plasma properties of diffuse coplanar
surface barrier discharge in nitrogen“, The European Physical Journal D 2009, DOI: 10.1140/epjd/e2009-00013-1.
Brandenburg R., Navrátil Z., Jánský J., Sťahel P., Trunec D., Wagner H.-E.: “The transition between different modes of barrier discharges at atmospheric pressure“, Journal of Physics D: Applied Physics 2009, 42,
085208/1-085208/10.
Slavíček P., Klíma M., Skácelová D., Kedroňová E., Brabec A., Aubrecht V.: “RF discharge at atmospheric pressure
- diagnostics and applications“, Chemické listy 2008, 102, 1338-1340.
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Head

Prof. Michal Lenc, phone: +420 549 49 2611, e-mail: lenc@physics.muni.cz

Research and Educational Activities:

The Division of Physics Education provides the basic course of Mathematics for the students in Astrophysics
and Medical Physics {Applied Physics Study Programme) and the students in Biophysics (Physics Study
Programme), and selected subjects of General Physics, Theoretical Physics, and Mathematics courses for the
students in all Physics Study Programmes.
The Division of Theoretical Physics provides a complete programme of basic theoretical physics for all physics
students and the advanced programme in theoretical physics and specialized courses according to the scientific orientation of the staff. The Division is also responsible for courses both in basic and advanced mathematical methods for physics.
The Astrophysics Division supports the Applied Physics - Astrophysics bachelor’s degree programme and it
offers complete general undergraduate and graduate courses in astronomy, astrophysics and cosmology as well
as advanced courses depending on research fields of the staff members, e.g. Hot Stars, Variable Stars, Practical
Astrophysics, Physics of Stellar Atmospheres or Physics of Cool Stars.

Division of Theoretical Physics
Research group leader:
Rikard von Unge, phone: +420 549 49 8084, e-mail: unge@physics.muni.cz
Senior scientists: Klaus Bering (bering@physics.muni.cz)
	Franz Hinterleitner (franz@physics.muni.cz)
Josef Klusoň (klu@physics.muni.cz)
Jana Musilová (janam@physics.muni.cz)
Tomáš Tyc (tomtyc@physics.muni.cz)
Bedřich Velický (velicky@karlov.mff.cuni.cz)
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The main research areas encompass problems in modern string theory (supersymmetric field theory, noncommutative field theory, Hořava – Lifshitz gravity, gravity brane theory, BRST quantization, Poisson geometry,
string field theory, tachyon condensation, non-commutative geometry and complex geometry), the theory of
relativity (quantization of cosmological models in loop quantum gravity, doubly special theory of relativity).
Another research area deals with optics, in particular optical effects achievable with modern metamaterials
such as invisibility and perfect imaging, and the role of geometry in optics. In the area of mathematical physics
the main studied parts are the geometry in physics and the calculus of variations.
Representative publications:
Klusoň J.: “Branes at Quantum Criticality“, JHEP 0907 (2009), 079 [arXiv: hep-th/0904.1343].
Batalin I A., Bering K.: “Odd Scalar Curvature in Field-Antifield Formalism“, Journal of Mathematical Physics
2008, 49, 033515.
Lindstrom U., Rocek M., von Unge R., Zabzine M.: “Generalized Kaehler manifolds and off-shell supersymmetry“, Communications in Mathematical Physics 2007, 269, 833. [arXiv:hep-th/0512164].
Ma Y. G., Ong C. K., Tyc T., Leonhardt U.: “An omnidirectional retroreflector based on the transmutation of dielectric singularities“, Nature Materials 2009, 8, 639.
Leonhardt U., Tyc T.: “Broadband invisibility by non-Euclidean cloaking“, Science 2009, 323, 110.

Graphical illustration of virtual space, a mathematical construction that has been employed for proposing an invisibility cloak of a new type. This cloak enables invisibility in the broad band of the spectrum of light, and thus could
pave the way to practical invisibility.
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Research group leader:
Zdeněk Mikulášek, phone: +420 549 49 5880, e-mail: mikulas@physics.muni.cz
Senior scientists: Jiří Krtička (krticka@physics.muni.cz)
Vladimír Štefl (stefl@physics.muni.cz)
The research is focused on particular problems in physics of hot stars and systems of stars with hot components. The research also remarkably contributes to the general understanding of stellar magnetic field geometry and its connection to formation of spectroscopic and photometric spots and zones respectively observed
on surface of so-called chemically peculiar (CP) stars. The detailed observational and theoretical study of hot
stars is performed without assumption of local thermodynamic equilibrium and involving models of stellar
winds. The division operates the Masaryk University Observatory in Brno (at Kraví hora), equipped with an 0.6m
reflector and modern CCD camera.
Representative publications:
Krtička J., Kubát J.: “The winds of hot massive first stars“, Astronomy & Astrophysics 2006, 446, 1039.
Mikulášek Z., Krtička J., Henry G. W. et al.: “The extremely rapid rotational braking of the magnetic heliumstrong star HD 37776“, Astronomy & Astrophysics 2008, 485, 585.
Netolický M., Bonneau D., Chesneau O. et al.: “The circumbinary dusty disk around the hydrogen-deficient
binary star υ Sagittarii“, Astronomy & Astrophysics 2009, 499, 827.

The figure shows the variation of the surface image of HR 7222 star in the y photometric color for different rotational
phases.
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The Division of Physics Education
Research group leader:
Jana Musilová, phone: +420 549 49 1038, e-mail: janam@physics.muni.cz
Senior scientists: Jiří Bartoš (bartos@physics.muni.cz)
	Lenka Czudková (czudkova@physics.muni.cz)
	Martin Černohorský (cernohorsky@physics.muni.cz)
Tomáš Tyc (tomtyc@physics.muni.cz)
Aside from pure research in theoretical physics, mathematical physics, astrophysics, or physical education
areas, the Division staff has systematically devoted time to the issues of teaching university physics and mathematics essentials necessary in the early stages of physics, engineering or other fields of study. They collaborate
with other Theoretical Physics and Astrophysics Department sections to develop innovative forms for presenting physics and mathematics to a wider public. The students of PhD degree programme General Physics are also
contributing to the research, eventually in writing alternative textbooks for the high school physics teaching.
Representative publications:

Czudková L., Musilová J.: “The pendulum: a stumbling block of secondary school mechanics“, Physics

Education 2000, 35, 428.

Musilová J., Musilová P.: Matematika pro porozumění i praxi I. (Vydání druhé, doplněné.) VUTIUM, VUT
Brno, 2009. [Mathematics for understanding and praxis I. (in Czech). Non-typical presentation of standard top-

ics of mathematics on a university (bachelor) level.]

Bartoš J., Musilová J.: “Damping forces - a friend or a foe in explaining mechanical motion? “, European Journal
of Physics 2006, 27, 383.

Janová J., Musilová J., Bartoš J.: “Coupled rolling motion: a student project in non-holonomic mechanics“, European Journal of Physics 2009, 30, 1257.

Vortex rings are remarkable objects that can
easily be generated by a simple instrument
but whose physical description is rather complicated. The teacher in the picture inserts an
obstacle into the ring course that will cause
disintegration of the ring in the next moment.
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