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Karoly Goda, Mag., M.A., Ph.D.
Faculty of Arts
Department of History
Eucharistic Processions in Fifteenth- and SixteenthCentury Vienna

Through analysing the processional veneration of the Eucharist in Vienna, this presentation
re-assesses and differentiates the existing theories on the socio-cultural roles of Central
European Corpus Christi processions in the context of one of the most significant residential
and capital cities of the Holy Roman Empire. After presenting a historiographical and
methodological contextualisation the talk scrutinizes Viennese Eucharistic marches in a
longue durée approach, i.e. reaching from the thirteenth until the sixteenth century. As
shown through a qualitative sequence of case studies, the form of Eucharistic processions in
Vienna was neither an act of unity, nor a value-free tool of religious thoughts. On the
contrary, the regulations and orders of marches always involved acts of power from external
authorities (clerical, archducal, academic and so on) imposing their political, social and
cultural agenda on non-individualized groups of people. In this sense, the way of celebrating
the feast in festive trains was actually in itself continuously compromising the original
medieval mission of the cult and so became a perfect tool of early modern Catholic reform.

Key Words: Vienna, theophanic processions, Eucharistic brotherhoods, Reformation,
Habsburg dynasty, pietas Austriaca.
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Jitka Pavlišová, Mgr., Ph.D.
Faculty of Arts
Department of Theatre and Film Studies
Between Brno and Vienna.
Valtice Palace Theatre and Bourgeois Drama at the End
of 18th Century: Contexts and Intersections

The research of the palace theatres is one of the less mapped areas in the Czech theatre
historiography, although many times its study offers detection of the still not yet known
contexts. This major theatrical phenomenon, to a large extent also inherently linked to the
aristocratic lifestyle in the former Habsburg monarchy, evolved in our country continuously
from Baroque court festivities almost to the end of the 19th century. The focus of the
scientific research within the POST-UP project is closer concentrated on the House of
Liechtenstein palace theatres, primarily in Valtice and its peak in the years 1790–1805. This
area is even more important for a research of this type of theatre, because at the same time
this is a period when the European society begins to transform completely as a whole under
the influence of the ideas of the French Revolution and their real historical impact, which is
also causally reflected in the aristocracy lifestyle. Exploring the primal sources about this
distinguished aristocratic scene showed that due to the socio-cultural background of the
time the aristocratic scene also went through major changes. The image of Valtice theatre of
the late 18th century gradually led up from the baroque tradition of renting theatres to
individual troupes in order to create their own troupe and year-round theatre operation. So
the aristocracy de facto naturally embraced the bourgeois theatre management model and
its requirements of that time. The crucial influence of the bourgeois theatre is reflected in
the repertoire and in the operation of Valtice palace theatre, which are both also the main
focus of this contribution.
Key Words: Palace theatre, House of Liechtenstein, Alois I. Joseph Liechtenstein, Valtice,
wandering troupes, Enlightenment, bourgeois drama, theatre reforms by Joseph von
Sonnenfels.
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Petr Lyko, Mgr., Ph.D.
Faculty of Arts
Department of Musicology
The research of musical culture in Krnov (1900-1938)

The topic of the research is the phenomenon of musical culture in Krnov (1900-1938). The
chosen subject of the research comprises all the products of German and Czech musical
culture and musical life (i.e. institutional background, music clubs, music ensembles,
associations, choirs, composers and their work, performers, contemporary reception,
criticism, music education etc.) in its primary level. It also offers a comprehensive thematic
field for a detailed processing of the basic resources and performing of the basic research.
However, at the same time it represents an extensive field of research for achieving
synthesizing findings of the large territorial, respectively national units and suggested
interdisciplinary approach.
One of the primary aims of the project - in addition to the basic musical topographic research
- was to evaluate the phenomena associated with the German and Czech musical culture in
the broad, general cultural and historical context.
The project also dealt with the terminology and substance of the entities "German/Czech
(musical) Culture/Music" etc.

Key Words: Krnov, musical culture, musical life, musical institutions, music clubs.
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Martina Benešová, Mgr., Ph.D.
Faculty of Arts
Department of General Linguistics
Menzerath-Altmann law elaborated

In my contribution I try to map the research and experiments which I participate in. The field
of my interest is employing quantitative linguistics in linguistic experiment, recently and
currently in particular testing linguistic samples using the Menzerath-Altmann law (MAL) as
one of the quantitative methods.
Our current efforts aim mainly at two points of interest. One of them is to clarify which of the
MAL formulae is to be used in a particular situation for a particular text sample. There are
several MAL formulae derived of the same differential equation which reflects the verbal
form of the MAL in a mathematical way. Yet, they happen to earn different results in one
experiment. This diversity implies that the usage of the MAL formulae is recommended to be
further tested and standardized.
In the efforts of our team we tested above all the versions of the MAL formulae with one,
two and three parameters. The more parameters in a formula, the higher goodness-of-fit of
the model. Nevertheless, any precise model can hardly be generalized for different text
samples, languages, styles etc. So far we have come to the opposite conclusion, i.e. the best
(supported statistically) were reached utilizing the formula with only one parameter.
The other of our aims has been creating, testing and training the appropriate software. It
should relieve the researcher from too time-consuming and error-attracting mechanical
activities, i.e. it should be capable of performing the calculations of all the MAL parameters
as well as of all the statistical calculations necessary for a complete experiment. In the future
we plan to train our software to segment our sample text according to the given criteria and
units.
Key Words: Quantitative linguistics, the Menzerath-Altmann law, text segmentation,
software.
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Martina Číhalová, PhDr., Ph.D.
Faculty of Arts
Department of Philosophy
Relationship between formal and informal logic

My contribution concerns my results of POSTUP project. Especially, it concerns the results of
my study stay at the Uniwersytet Śląski in Katowice. I devote myself primarily to formal logic;
however, I dealt with a study of the informal logic in Katowice. Here I studied the issue of
analogy, causality relation and probabilistic arguments. The results of the stay was the
introduction of the new subject about the scientific thinking, two contributions at
international conferences and the article named Principles of Rationality. The presentation
provides also a brief overview of the basic problems, which I have addressed during my
participation in the project generally.

Key Words: Analogy, causality, rationality.
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Daniel Dostál, PhDr., Ph.D
Faculty of Arts
Department of Psychology
Mental
Health
and
Achievement

World-Class

Creative

The question of whether mental illness is associated with high levels of creativity goes back
as far as Plato and Aristotle and it is highly debated topic in current creativity research. The
aim of the contribution is to present our ongoing research project which extends and
replicates one of the biggest studies on mental health and creativity of world-class eminent
and creative individuals (Ludwig, 1995, The Price of Greatness). We analyze several hundred
biography books covering lifespans of the most eminent natural and social scientists of the
20th century. The major hypothesis we examine is that lifetime rates of mental illness is
elevated in the creative arts professions compared to the sciences (and the base-rate in the
general population). We also predict that certain disorders, however, may be more prevalent
in the natural sciences compared to arts and social sciences (i.e., Asperger syndrome or high
functioning autism).

Key Words: Creativity, Mental Health, Artists, Scientists.
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Lukáš Motyčka, Mgr., Ph.D.
Faculty of Arts
Department of German Studies
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Research on German literature at the Palacký
University in Olomouc – Summary and Perspective

The paper presents the activities connected or affiliated with the Research Centre of German
Moravian Literature within the last three or four years. It was picked one representative
project, the two volume publication “Anthology of German Moravian Literature“, which
presents the goals and internal procedures and methods of the Centre and the connection of
the three main goals of the Centre, such as scientific research, infotainment goal and the
educational aim. The paper also brings a summery and perspective.

Key Words: German Moravian Literature, Anthology of German Moravian Literature,
Research Centre for German Moravian Literature.
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Mirna Šolić, MA, PhD
Faculty of Arts
Czech Language and Literature
Postdoctoral Research Project „The
Construction of Space: Outcomes“

Narrative

My postdoctoral project „The Narrative Construction of Space“ seeks to examine how space
is constructed in a variety of narrative texts and media. My participation in this project draws
directly on my previous research expertise from the University of Toronto (Ph.D. awarded in
2008) and the University of Glasgow (where I am currently in residence), which could be
roughly defined as travel writing, cultural identity and literature, intermediality, and gender
and literature, themes which I approach using narratology as the principal theoretical tool.
My contribution to the project is the monograph on the narratological constitution of space
in Karel Čapek’s travel writing as well as two studies which examine the construction of space
in postwar Czech literature. While the monograph focuses on the experimental nature of
construction of space in Čapek’s travel writing opus, and discusses it within the 20th century
European travel writing canon, the two studies investigate construction of space in postwar
Czech literature. The first study investigates representation of America in Czech travel writing
of the 1950s and the 1960s, while the second study analyses the representation of the city
space of Prague in Jiří Weil’s novels Life With a Star (Život s hvězdou, 1948) and Mendelssohn
is on the Roof (Na střeše je Mendelssohn, 1960). Both studies deal with representation of the
so called “absent space” in literature, in other words space which, while playing a dominant
role in the narrative, is for different reasons silenced, excluded or experienced traumatically.
While in the first study it is the censored space of America which had to be physically and
poetically re-discovered, in the second study I examine re-emergence of Prague in the work
of one of its own authors, as coming to terms with the trauma of Holocaust within the city
space.
Key Words: Space in literature, narratology, Karel Čapek, travel writing, urban space in
literature.
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Martin Chovančík, Mgr. Ph.D.,
Faculty of Arts
Department of Politics and European Studies
Managing armed conflict with the use of arms
embargoes

The contribution focuses on presenting the results of research into the capabilities of arms
embargoes as the most often utilized instrument of the international community in actively
addressing armed conflict after the Cold War. This research has produced multiple articles
focusing on the insufficient differentiation between arms embargoes and other forms of
economic sanctions, the design complexity and imposition shortcomings of evolving practice,
and both the framework and the achieved efficacy thus far. The overall aim is to evolve the
understudied overarching theoretical understanding of the mechanism by which arms
embargoes are able to impact on the development of armed conflict. Primary emphasis is
placed on identifying and testing hypotheses based on variables subject to adjustment by the
international community in a qualitatively driven research design. The presented conclusions
identify four key institutional factors with the highest level of relevance to the outcome of an
arms embargo episode in armed conflict scenarios.

Key Words: Arms embargo, international sanctions, conflict management, new conflicts,
arms trade.
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Robert Zbíral, JUDr., Ph.D.,
Faculty of Law
Department of Political Science and Social Sciences
Implementing EU Law in the Czech Chamber of
Deputies: Special Position or Business as Usual?

Numerous authors claim that EU is one of the main sources of legislative overkill in the
Member States. It is true that most of EU impulses must be implemented into national legal
orders, primarily through laws. While it can be debated what share of domestic laws are
influenced by the EU, other interesting questions arise related to content of the acts and
legislative process. Are the EU-induced laws adopted differently and is their characteristic
different from purely domestic laws? The Czech Chamber of Deputies is very suitable object
for answering these questions, as it formally applies the same procedures to all law proposals
regardless of their background and objective. The research is based on a dataset that
contains numerous variables on all law proposals submitted to the ChofD between 19982012 (2732 cases). After mainly quantitative analysis, it was confirmed that proposals with
EU influence were almost exclusively tabled by the government, had high chance of success,
were substantially longer and yet less discussed in the parliamentary debate that purely
domestic proposals. On the other hand, there was no statistical difference in the amount of
votes supporting the proposals or in the length of the legislative process. Overall we can
hypothesize that the law proposals implementing EU law have predominantly technicalregulative character and are less controversial than purely “domestic” ones. My findings
might have wide repercussions on the recent efforts to strengthen the positions of national
parliaments in the EU affairs, as it seems the real problem is not lack of formal competences,
but rather lack of interest by the deputies or low salience of EU impulses. At the same time
we must acknowledge that limits of quantitative methods preclude unearthing all
complexities of the situation and further research is needed.
Key Words: EU law, implementation, Chamber of Deputies, legislative process, adoption of
laws, quantitative methods.
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Olga Pouperová, JUDr., Ph.D.
Faculty of Law
Department of Administrative Law and Financial Law
Institutional Aspects of Media Law

The paper deals with the issue of independent regulatory authorities but focusing solely on
the sector of broadcasting. The concept of independent regulatory authorities is based on
the persuasion that some sectors shall be governed regardless of political programs and goals
which are usually merely temporary.
The requirement of independence for regulatory authorities within the broadcasting sector
in Europe is addressed both in the recommendations of the Council of Europe (Rec of the
Parliamentary Assembly of the Council of Europe 1147 (1991) on Parliamentary
Responsibility for the Democratic Reform of Broadcasting, Rec (2000)23 of the Committee of
Ministers of the Council of Europe on the Independence and Functions of Regulatory
Authorities for Broadcasting Sector) and in an EU Directive (2010/13/EU on Audiovisual
Media Services).
Furthermore, the requirement of independence broadcasting regulatory authority is
implicitly included in the freedom of expression. So it can be concluded that the requirement
of independence of a broadcasting regulatory authority follows up on the values upon which
democratic states are grounded (namely the respect to the freedom of expression).
Above mentioned documents leave the choice of the particular institutional and
organizational measures for securing independence in line with national tradition and
constitutional law of a particular member state upon the discretion of the member or
signatory states. Nevertheless, the requirement to set up an independent authority (in the
sense of not being subject to the supreme executive body) itself is often in conflict with
national constitutional law.

The conference is organized by project POST-UP, CZ.1.07/2.3.00/30.0004
14

The purpose of the project is to design an ideal organizational arrangement for the
broadcasting regulatory authority, which would suit the Czech legal system. The author
focuses not only on constituent guarantees of independence, but also on the issue in what
form the broadcasting regulatory authority shall be established in order to suit organizational
principles laid down in the Constitution of the Czech Republic.

Key Words: Media law, broadcasting, regulatory authority, independent administrative
agency.
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Gabriela Všetičková, Mgr. Ph.D.
Faculty of Education
Department of Music Education
Classroom composing in the educational process:
Starting points, principles, creative approaches,
benefits and possible application

The contribution is focused on music education. It deals with the topic of so called classroom
composing (or composing in the classroom) and with the research of this topic, conducted by
the author.
There are three main goals of the research: to describe and analyse the historical background
of classroom composing, to analyse the use of classroom composing in other countries in the
present (especially in England), and first of all, to apply and develop principles and methods
of classroom composing in the Czech Republic – in the form of the Different Hearing creative
programme (which is being developed at the Department of Music Education in Olomouc).
The contribution presents principal activities of the author in this field and assesses different
aspects of her research, as well as the results thereof.

Key Words: Classroom composing, Different Hearing programme, music education, England,
creativity, methodology.
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Brenda Peters, EdD, MEd, BEd(Hons)
Faculty of Education
Institute of Special Education Studies
Associations of Czech adolescents BMI with
perceived environmental factors and physical
activity

The role of the school leader in developing, promoting and sustaining inclusive education in
schools has been the subject of a number of studies worldwide. This paper concerns the
attitudes of school principals towards inclusive education in the Czech Republic and
compares the results of an attitudes scale with principals working in Sweden.
Previous work done by others in the Czech Republic indicates that current Czech educational
policy emphasises the role of school leadership in promoting inclusive education, however,
despite the number of international studies indicating the essential role of the school
principal in facilitating and implementing inclusion in regular schools, there is a dearth of
research on this particular theme from this central European country. Evidence gathered to
date indicates the numbers of children in specialist provision are one of the highest amongst
OECD countries. Furthermore, the growth and development of inclusive education is slower
than in other European countries. Available literature in English suggests a certain amount of
reluctance and resistance amongst Czech school staff in accepting pupils with special
educational needs into regular schools. For example, Czech school inspection reports and
reports from the European Union suggest a more negative attitude towards inclusive
education and pupils with special educational needs. This begs the question as to whether
there is a predominant negative attitude towards inclusive education per se and/or towards
pupils with special educational needs in CR. So how does the Czech Republic compare with a
more inclusive society such as Sweden? Baileys (2004) scale to measure School Principal’s
Attitudes towards the Inclusion of students with disabilities in regular schools is used to
establish what attitudes are held by principals in Olomouc and of principals in Gothenburg,
Sweden. This study employs a mixed methods approach as, in addition to using Baileys
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(2004) scale, interviews are conducted with volunteer principals in both countries, although
only the quantitative data is reported. Through the direct comparison of data, similarities
and differences between the two countries are explored. Conclusions drawn, therefore, may
serve as potential indicators for future programmes for leadership and development of
inclusive practices. In addition, it is posited that school principals in the Czech Republic are
instrumental in promoting and developing inclusive education, and a more inclusive society.

Key Words: Leadership, inclusion, attitudes, Czech, Sweden, children with special needs.
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Ferdinand Salonna, Ph.D.
Faculty of Physical Culture
Institute of Active Lifestyle
Application of hight valent iron materials for water
treatment

Background: Physically inactive lifestyles are becoming more prevalent worldwide, as are the
chronic diseases they cause. To change behavior on a population-wide basis, it is important
to understand the underlying forces responsible for current patterns and trends. Among the
many possible factors that are being studied, physical environment variables are particularly
promising.
This study investigated whether the perception of neighbourhood design and physical
activity moderates the last decade BMI increase among Czech adolescents.
Methods: The sample consisted of 2538 Czech adolescents (42.4% males; aged from 15 to
19). Database was pooled from cross-sectional national measurements preformed since year
2005 up to 2013. To measure the neighbourhood design and recreational environmental
variables, modified version of Neighbourhood Environment Walkability Scale - Abbreviated
(NEWS-A) was used. The physical activity was measured by IPAQ (International Physical
Activity Questionnaire). To assess the relation of adolescents BMI to neighbourhood and
environmental variables regression models were computed. Analyses were performed
separately for both genders, controlled for the age of respondents.
Results: The BMI between years 2005 and 2011 increased but only among females. None of
the neighbourhood design and recreational environmental variables and even not the
physical activity moderated this period effect on BMI. Nevertheless it was found that some
environmental variables were independently related to BMI. Among females the BMI was
associated with Land use mix-diversity ("Stores, facilities, and other") Land use mix-access
("Access to services") and family financial income. Walking/cycling facilities, Aesthetics (i.e.
"neighbourhood surroundings") were associated with the BMI among males.
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Conclusions: Neither walkability nor physical activity did not turned out to be the mediators
of last decade BMI increase among young Czech adolescents. It is probable that other
lifestyle factors, such as diet or screen based sedentary time, have to be also taken into
account when discussing this topic.

Key Words: Adolescents, physical activity, environment, BMI, walking.
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Adrián Agricola, Mgr., Ph.D.
Faculty of Physical Culture
Department of Natural Sciences in Kinanthropology
Visual perception in the control of gait pattern in
children at risk of developmental coordination
disorder

INTRODUCTION: Developmental coordination disorder (DCD) is a heterogeneous syndrome,
which may be associated with perceptual deficits and deficits in planning and programming
in the control of movement.
AIM: The main aim of experiment was to find a differences in body segments movement and
also to find differences in gait cycle between typicaly developing (TD) children and children at
risk of DCD (DCDr) while walking under normal visual conditions.
METHODS: Participants included 16 TD children (Mage = 9.1 ± 1.0 years) and 16 DCDr
children (Mage = 8.7 ± 0.8 years). Movement Assessment Batery for Children-2nd ed. was
used to make a classification of the children based on the motor competence level. A
qualitative checklist has been created and used for evaluating movement of body segments.
OPTOJUMP was used to assess the spatio-temporal variables of the gait. Data were processed
in SPSS 21.
RESULTS: An observation showed differences between TD children and DCDr children in head
(p = 0.023), arm (p = 0.005), body (p = 0.002) positions and total summary score (p = 0.001)
while walking. No differences were found in legs movements (p = 0.089). Therefore
Optojump device was used to find if there are any differences between these two groups.
Experiments showed that children from TD group exhibited longer steps than children from
DCDr group (p = 0.002) and they walked faster (p = 0.001). Participants from TD group had
longer stride length (p = 0.003). The single support phase was shorter in DCDr children (p =
0.001). The phases of stance time and swing time was longer in TD children (p = 0.016). In
the total double support TD children spent more time than DCDr children (p = 0.012). In load
response phase (p = 0.019) and pre-swing phase (p = 0.001) TD children spent less time than
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DCDr children. Based on this findings it is clear that there are also differences in legs
movement which affecting gait cycle, but it seems, these changes is not possible to discern
clearly based on observation.
CONCLUSIONS: Despite the fact, that during observation in legs movements no differences
were found a qualitative questionnaire may be use as a prior tool for identifying children
with difficulties of movement. Optojump concurrently pointed out specific differences in
individual variables in a gait cycle.

Key Words: Visual perception; motor difficulties; gait patterns, body segments movement.
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Filip Dyčka, Mgr., Ph.D.
Faculty of Science, CRH
Department of Protein Biochemistry and Proteomics
Protein digestion using pseudotrypsin

Mass spectrometry (MS) is a key technology used in protein identification. Proteins are isolated and
digested by enzymes in-solution or in-gel prior MS analysis. The most often applied endoprotease for
proteomic analysis is trypsin for its high specificity, efficiency and good availability. However, the
major drawbacks of trypsin use are rapid autolytic degradation under basic pH and low
thermostability at 37 °C. Trypsin autolyzates may be further enzymatically active and affect the
digestion process. All non-specific and incomplete cleavages contribute to errors in the
measurements of the peptide abundance and negatively influence MS-based proteomics. The aim of
the project is to explore the specificity of trypsin autocatalytic fragment ψ-trypsin. It is formed from
α-trypsin by intra-chain split between Lys-193 and Asp-194 [1]. An ion exchange and an affinity
chromatography were employed for isolation of ψ-trypsin. A treatment with N-p-tosyl-Lphenylalanine chloromethyl ketone was used to remove traces of chymotrypsin coming from the
original trypsin preparation. Standard proteins and complex protein samples resolved by SDS-PAGE
were in-gel digested using isolated protease. The resulting peptide mixtures were separated by
reversed-phased liquid chromatography prior MS analysis. The instruments MALDI-TOF/TOF and ESIQTOF were used for this purpose. Mass spectra of the digests using ψ-trypsin were compared with
those obtained after application a standard protocol with trypsin. Specificity of ψ-trypsin was
explored by characterization of the resulting peptides by tandem MS.

References
1. R. L. Smith, E. Shaw, J. Biol. Chem., 10, 4704-4712 (1969)

Key Words: Enzyme, mass spectrometry, proteomics, pronase, pseudotrypsin, trypsin.
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Peter Illés, RNDr., Ph.D.
Faculty of Science
Department of Cell Biology and Genetics
Development and Practical Application of PZ-TR a
Novel Human Luciferase Reporter Cell Line for
Assessment of Thyroid Receptor Transcriptional
Activity

Regulation of gene expression mediated by thyroid hormones (THs) plays an essential role in
variety of physiological processes. It is known that large group of natural and synthetic
compounds, generally termed endocrine disruptors, can interfere with endocrine system and
thus disrupt homeostasis of hormonal regulation processes in human organism. In order to
screen for substances with potential disrupting effects on TH pathway, we developed and
characterized human luciferase reporter gene cell line for assessment of thyroid receptor (TR)
transcriptional activity – PZ-TR. PZ-TR cell line was derived from human hepatocellular
carcinoma cells HepG2, which were stably transfected with reporter plasmid containing two
copies of tandem thyroid response elements (TREs) upstream of reporter gene for luciferase.
Dose-response analyses showed that triiodothyronine (T3), natural ligand of TR, induced
luciferase activity in PZ-TR cells in dose-dependent manner and sensitivity of luciferase assays
allowed detection of T3 in nanomolar range of concentrations. Maximum fold induction of
luciferase activity ranged from 2.5 x to almost 3 x after 24 h of exposure to T3. We did not
observe unspecific induction of luciferase activity by other steroid hormones and VDR
ligands, only exception was partial increase of luciferase activity after treatment of PZ-TR
cells with retinoic acids (RAs) – 9-cis RA and all-trans RA. Cryopreservation of PZ-TR cells did
not influence their functionality, similarly responsivity to T3 and cell morphology maintained
unaffected even after long-term cultivation. Novel PZ-TR cell line was used for evaluation of
effects of organic tin compounds on transcriptional activity of TR. We found that both,
tributyltin derivates and triphenyltin derivates induced luciferase activity in PZ-TR cells. These
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findings indicate that organic tin compounds have potential to interfere with TR-mediated
regulation of gene expression and thus influence physiological activity of THs.

Key Words: Thyroid hormone, thyroid receptor, luciferase gene reporter assay, human cell
line, organic tin compounds.
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Nuria De Diego, Dr.
Faculty of Science, CRH
Department of Chemical Biology and Genetics
Phosphoglucose isomerase (PGI) as important
mediator in proper functioning of Carbon
metabolism and Cytokinin synthesis in Arabidopsis

Phosphoglucose isomerase (PGI) catalyzes the reversible isomerization of glucose-6phosphate and fructose-6-phosphate. It is involved in glycolysis and in the regeneration of
glucose-6-P molecules in the oxidative pentose phosphate pathway (OPPP). In chloroplasts of
illuminated mesophyll cells PGI also connects the Calvin-Benson cycle with the starch
biosynthetic pathway. In this work we isolated pgi1-3, a mutant totally lacking pPGI activity as
a consequence of aberrant intron splicing of the pPGI encoding gene, PGI1. Starch content in
pgi1-3 source leaves was ca. 10-15% of that of wild type (WT) leaves, which was similar to
that of leaves of pgi1-2, a T-DNA insertion pPGI null mutant. Starch deficiency of pgi1 leaves
-amylolytic starch
breakdown. Although previous studies showed that starch granules of pgi1-2 leaves are
restricted to both bundle sheath cells adjacent to the mesophyll and stomata guard cells,
microscopy analyses carried out in this work revealed the presence of starch granules in the
chloroplasts of pgi1-2 and pgi1-3 mesophyll cells. RT-PCR analyses showed high expression
-amylase encoding genes in pgi1 leaves, which was
-amylase activity. Both pgi1-2 and pgi1-3 mutants displayed slow
growth and reduced photosynthesis even under continuous light conditions. Metabolic
analyses revealed that the adenylate energy charge and the NAD(P)H/NAD(P) ratios in pgi1
leaves were lower in WT leaves, and also the content of plastidic 2-C-methyl-D-erythritol 4phosphate (MEP)-pathway derived cytokinins (CKs). Noteworthy, exogenous application of
CKs largely reverted the low starch content phenotype of pgi1 leaves. The overall data show
that pPGI is an important determinant of photosynthesis, energy status, growth and starch
accumulation in mesophyll cells likely as a consequence of its involvement in the production
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of OPPP/glycolysis intermediates necessary for the synthesis of plastidic MEP-pathway
derived hormones such as CKs.

Key Words: Cytokinins, phosphoglucose isomerase, photosynthesis, strach.
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Ján Gurský, Ph.D.
Faculty of Medicine and Dentistry
Institute of Molecular and Translational Medicine
DNA Damage Response Pathways in Cancer
Development and Therapy

DNA damage signaling and checkpoint control pathways are among the most commonly
mutated networks in human tumours. These deficiencies in the DNA damage response
contribute to the tumorigenic process by allowing the acquisition of additional genetic
lesions during the course of malignant transformation. As opposed to, fully functional DDR
provides

intrinsic

anti-cancer

barrier,

which

in

response

to

oncogene-induced

hyperproliferation triggers cellular senescence. Several studies have demonstrated activation
of DDR proteins during early stages of tumorigenesis. This response has been linked to the
induction of replication stress and DNA damage, caused by abnormal replication due to
aberrant oncogene activation. The major role of replication stress in these events was
deduced from the rapid activation of the kinases ATR and Chk1, which constitute the critical
signaling module in response to abnormal replication-associated DNA structures, aberrant
patterns of replication origin firing and to increased DNA breakage in regions that are difficult
to replicate.
In light of this concept, it is not surprising, that many malignant tumours display suppression
or deregulation of key proteins involved in the DDR. Such mutations, on one hand, allow precancerous cells to breach the anti-proliferative barrier posed by the DDR, thereby enabling
the progression of pre-malignant lesions to full malignancy. On the other hand, suppression
of DNA damage signaling network furnishes the ‘weak point’ of tumour cells and makes
them dependent on any remaining DDR pathways in order to survive DNA damage. Targeting
of such remaining pathways may therefore be selectively toxic to cancer cells. This ‘synthetic
lethality’ approach exploits the natural weakness of tumour cells for their selective
elimination.
Key Words: Mutation, cancer, DNA damage response, synthetic lethality.
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Zdenka Navrátilová, Mgr., Ph.D.
Faculty of Medicine and Dentistry
Department of Pathological Physiology
Bronchoalveolar and circulating exosomal miRNAs in
pulmonary sarcoidosis

Introduction: Sarcoidosis is an inflammatory multi-systemic granulomatous disease that
primarily affects the lung. Deregulated expression profile of intracellular miRNAs has been
shown in the patients with pulmonary sarcoidosis. There has been however no information
on either exomal miRNAs or miRNAs in bronchoalveolar (BAL) lavage, or their association
with the disease progression in sarcoidosis. Aim: To extend the current knowledge on sarcoid
miRNA we investigated both BAL and circulating exomal expressions of 27/32 miRNAs in our
sarcoid patients with different disease stages. Method: Multiplex real-time PCR was used to
assess the exosomal expression of miRNAs in serum obtained from 13 sarcoid patients with
Lofgren syndrome (LS) and from 13 with advanced roentgenological (chest X-ray, CXR)
stage≥3 and in BAL fluid from 23 CXR stage I (11 LS and 12 without LS) and 12 CXR stage ≥3.
Results: The miRNAs with the lowest expression variability within all samples were miR-93,
miR-191 and miR-26 in serum and let7a, miR-26 and miR-19b in BAL fluid. Global geometric
means of all measured miRNAs with Ct<30 showed the best stability in serum and BAL fluid.
The global geometric mean normalisation showed the circulating expression of miR-340 to
be elevated in the sarcoidosis patients with the advanced CXR stages ≥3 compared to the
least advanced stage 1 with LS (p<0.01). By contrast, the decreased serum expressions of
miR-212 and miR-21 were observed in association with sarcoidosis progression (p<0.02 and
p<0.03). None of investigated BAL miRNAs was deregulated our groups of sarcoid patients
(p>0.05). Conclusion: Of the intracellular miRNAs early reported to be associated with
pulmonary sarcoidosis we showed three exosomal miRNAs (miR-340, miR-212 and miR-21)
to be deregulated in the disease course.
Key Words: lung sarcoidosis, exosomal miRNA, bronchoalveolar lavage, serum, Lofgren
syndrome, roentgenological stage.
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Department of Medical Chemistry and Biochemistry
Novel method for monitoring of methylglyoxalmediated protein glycation

Non-enzymatic glycation is a well-documented modification of proteins resulting from
covalent binding of glucose to amino acids in proteins. Fructosamine, glycated albumin, and
glycated hemoglobin have been used to monitor mid- or long-term glycemic control in
patients with diabetes mellitus. Uncontrolled glycemia seen in diabetes can lead to a number
of detrimental health effects, ranging from an increased risk of heart disease and stroke to
kidney disease, blindess, and lower limb amputations. Besides glucose and sucrose, more
reactive glycation agents, dicarbonyl compounds glyoxal and methylglyoxal are also active.
They are formed by the degradation of glycated proteins, glycolytic intermediates and lipid
peroxidation. Methylglyoxal is the most significant glycation agent in vivo, being one of the
most reactive dicarbonyl molecules in living cells.
Many laboratories have introduced various experimental techniques and approaches for
protein glycation analysis and the long-term monitoring of glycation processes leading to
various glycation products, especially AGEs (Advanced Glycation End-products).
We have developed a novel electrochemical label-free method for the in vitro monitoring of
protein glycation via observing changes in intrinsic electroactivity of the protein (Havlikova et
al.: Analytical Chemistry: DOI: 10.1021/ac503705d, 2015). The study covers bovine and
human serum albumins and lysozyme as a model protein molecules and methylglyoxal as the
glycation agents. The electrochemical results are supported by complementary methods, i.e.
native (PAGE) electrophoretic assay, 2D isolectric focusing sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE) and fluorescence spectroscopy method.
Our methodology will be further applied to study glycation in biological samples.
Key Words: Glycation, albumin, methylglyoxal, aminoguanidine, electrochemical methods.
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The effect of dehydrosilybin and its galloyl
derivatives on the angiogenesis

Angiogenesis is the formation of new vessels from an existing vasculature. It occurs during
embryonic development, growth, tissue granulation and wound healing. Unregulated
angiogenesis is one of the factors of cancerogenesis. Due to its central role in tumor growth,
current therapeutic targets are focused on the inhibition of signal transduction pathways that
control angiogenesis. Major pathways PI3K-AKT and Raf-MEK-ERK are involved in the
angiogenesis process that is induced by the angiogenic growth factors (e.g. vascular
endothelial growth factor - VEGF and basic fibroblast growth factor - bFGF). In cancer cells,
the expression and activation of extracellular-signal regulated kinases 1 and 2 (ERK1/2,
p44/42) and protein kinase B (Akt), is required for tumor angiogenesis.
Natural compounds distributed in plants (e.g. flavonolignan silybin and its derivatives) have
diverse biological activities such as antioxidant, anti-cancer and anti-inflammatory. In
addition, their inhibitory effect on angiogenesis has been revealed.
Therefore we studied cell proliferation and tube formation by treatment of 2, 3dehydrosilybin,

3-O-galloyl-dehydrosilybin,

7-O-galloyl-dehydrosilybin,

20-O-galloyl-

dehydrosilybin and 23-O-galloyl-dehydrosilybin in human microvascular endothelial cell
(HMEC-1). It was provided that 20-O-galloyl-dehydrosilybin (20-G-DHSB) is the most effective
of all compounds on inhibition of TUBE formation and cell proliferation. Therefore,
expression of ERK1/2, phospho- ERK1/2, total Akt and phospho-Akt in HMEC-1 by treatment of
20-G-DHSB were examined. Our results have shown that 20-G-DHSB at concentration of 5
μmol/l suppressed total Akt and phosphorylation of Akt in cells. Thus we suggested that 20G-DHSB could have an antiangiogenic activity by inducing PI3K-AKT pathway. Key Words:
Angiogenesis, Tube formation test, protein kinase B, galloyl derivatives, western blot analysis.
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Photodynamic effect of 1,9 - Dimethyl methylene
blue on HaCat cell line

Photodynamic therapy (PDT) is a noninvasive tumor treatment method. The base is a
photosensitive substance which is introduced into the body and accumulated in cells,
especially cancer cells. Then this substance, a photosensitizer, is activated by radiation of a
suitable wavelength corresponding to its absorption maximum. Activation of photosensitizers
causes the formation of oxygen radicals that are toxic to cells and can lead to cell death.
1,9 - dimethyl methylene blue (DMMB) is a derivative of methylene blue (MB), the
heterocyclic aromatic compound which has been clinically used both in PDT, but also in
biology and chemistry.
Effect of

DMMB as the photosensitizer was tested in vitro on the HaCaT (human

keratinocytes) cell line. The concentration used was in the range of 2-200 nM. The total
radiation dose of wavelength 633 nm was 11 J cm-2. Cell viability was tested by standard MTT
assay. Confocal microscopy and fluorescent probes for mitochondrial and lysosomal activity
visualization were also used.
Flow cytometry was used to determine cytochrome c and caspase3 activity and also for
mitochondria and lysosomes damage quantification caused by PDT.
MTT assay revealed that the IC50 value after PDT was approximately 20 nM. The results of
confocal microscopy showed that the incorporation of DMMB occurs both in lysosomes and
in mitochondria. Mitochondrial and lysosomal activity did not change at concentrations
around the IC50, the significant change occurred only at concentrations above 100 nM.
Similar results were observed for the caspase 3 and cytochrome c activity detection.
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DMMB is a highly effective agent and because of its nanomolar IC 50 value is suitable for use
in PDT. Cell death probably is not caused by the damage of mitrochondrial activity but other
processes e.g. autophagy.

Key Words: Photodynamic therapy, HaCat, DMMB, flow cytometry, MTT assays.
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Patrik Mlynárčik, Ph.D.
Faculty of Medicine and Dentistry
Department of Microbiology
Serine starvation and antibiotics mediate the
formation of persister cells in Pseudomonas
aeruginosa

Biofilms and planktonic stationary-phase cells of Pseudomonas aeruginosa are highly
resistant to killing by bactericidal antimicrobials because of the presence of persisters, cells
that are multidrug tolerant and play important role in recalcitrance of biofilm infections.
A comparative study of mid-exponential and stationary-phase planktonic cells of P.
aeruginosa with five different antimicrobials was performed. Ceftazidime (Cephalosporin)
showed little efficacy against both stationary and mid-exponential cells. Stationary-phase
cells were more tolerant to the imipenem (Carbapenem) than mid-exponential cells, leaving
a small fraction of persisters at very high imipenem concentration. Polymyxin B (Polymyxin)
appeared to be ineffective at low concentrations against both cell populations. At very high
polymyxin B concentration, a small subpopulation of persisters were observed in stationary
culture. Stationary cells were more tolerant to the tobramycin (Aminoglycoside) than midexponential cells, but a higher concentration of tobramycin completely eliminated survivors.
Ciprofloxacin (Fluoroquinolone) at a low concentration produced significant killing of both
cultures of P. aeruginosa, producing persisters that are invulnerable to killing. In general,
stationary cells appear to be somewhat more tolerant than exponential cells in all of these
assays. Different knockout strains (∆RelA/∆RelASpoT/∆RPOS) and wild-type strain (wt), and
starvation inducer, SHX (serine hydroxamate), were used for study of persister formation in
mid-exponential cells treated with ciprofloxacin. A small percentage of persisters resistant to
killing by ciprofloxacin was evident in all P. aeruginosa strains and incubating cells with SHX
increased the level of surviving persisters.
Key Words: Antimicrobials, persisters, tolerance, P. aeruginosa, planktonic, serine
hydroxamate, mutant.

The conference is organized by project POST-UP, CZ.1.07/2.3.00/30.0004
34

Author:
Faculty, Department:

Radina Kralchevska, Ph.D.
Faculty of Science
Regional Centre of Advanced Technologies and Materials

Title of Conference
Contribution:

Application of potassium ferrate(VI) for water
treatment of certain inorganics

The natural presence of small concentrations of certain inorganics like iodide (I-) in water
becomes a problem during drinking water oxidative treatment when popular methods based
on chlorine, chlorine dioxide and chloramines are applied. In such circumstances I- can be
transformed to hypoiodous acid (HOI) or other reactive iodine species, which react further
with naturally present organic matter in water, resulting in formation of iodinated
disinfection byproducts [1, 2].
An alternative approach to water treatment would be to use an oxidizing agent with higher
redox potential able to transform I- to the relatively non-toxic iodates (IO3-) [1, 3]. In this
context, Fe(VI) can be potentially used as a dual-function (disinfectant and coagulant)
chemical agent against various (in)organic water pollutants, microorganisms, suspended
particulate materials and heavy metals [4].
While ferrate(VI)'s capacity in the field of water treatment has been widely investigated,
there are few studies devoted to the ferrate-iodide reactions. Only limited number of
Fe(VI)/I- rate constants are available in the literature. They are related to the basic pH range
[5, 6] and the reaction mechanism in the entire pH range has not been investigated. In our
study we attempt to contribute a few more points to the scale and suggest a mechanism for
the complex chain of reactions. Results of stoichiometry and mechanism will also be
discussed.
Another inorganic water pollutant that is released to aquatic environments by various human
activities such as mining, industrial and agricultural uses, and municipal sources (detergents)
is phosphorus [7]. Extended phosphorus input causes eutrophication and massive algal
blooms, fish suffocation or other disturbing and undesired effects on the ecosysthems and
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the aquatic life [8]. Phosphorus is usually difficult to remove by way of conventional
wastewater treatment plants. There are some methods, such as reverse osmosis or electrodialysis, now available and running, but at high capital cost [9]. New promising techniques for
P removal would be necessary in future and ferrate(VI) is a promissing contender.
Our research is based on exploration of optimal experimental conditions, i.e. pH and doses of
ferrate(VI) in order to remove phosphates from water by sorption.
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Key Words: Water treatment, ferrate(VI), oxidation, iodide, phosphates removal.

The conference is organized by project POST-UP, CZ.1.07/2.3.00/30.0004
36

Author:
Faculty, Department:
Title of Conference
Contribution:

Kasibhatta Kumara Ramanatha Datta, Ph.D.
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Department of Physical Chemistry
New Outlook on Iron and Carbon Nanomaterials

Nanomaterials exhibit characteristic physical and chemical properties different from bulk due
to the nanometric size regime.1 Among several materials carbon and iron nanomaterials are
the most sought systems which play a crucial role in sorption, biology, electrochemistry and
catalysis. During the first part of my talk, I will highlight the in-situ synthesis of air-stable zerovalent iron nanoparticles (NZVI) on cellulose filter paper (FP) leading to the assembly of novel
magnetically active membrane nanocomposites.2 The NZVI@FP nanocomposite showed high
activity towards the removal of hexavalent chromium as well as an excellent catalytic ability
to convert phenols into catechols, by simple filtration processes of the contaminated water
solutions.
The second topic is related to carbon nanodots (CDs) which are small carbogenic
nanoparticles with various surface passivation via modification or functionalization showing
remarkable properties. Majority of CDs prepared show excitation wavelength-dependent
emission with the best having intense blue emission colors. Pure green, yellow, and red
emitting CDs are particularly attractive for bio-imaging, bio-labelling and photo-catalytic
applications. Current progress has been made to enhance the luminescence efficiency of
emissions from green to red colors by doping hetero atoms (such as S, N, Se, P) within the
structures or by surface modification of CDs. The two important problems encountered by
longer wavelength emitting CDs are photobleaching (longer wavelength shifts to blue on
ageing) and weak colloidal stability which impede their usage in practical applications. During
the talk I will highlight the preparation of highly stable yellow emitting CDs,3 possessing high
photostability and long term colloidal stability.
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Key Words: Carbon quantum dots, yellow emission, collodial stability, zerovalent iron, filter
paper, magnetic paper, catalytic membrane, water treatment.
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Pyrolysis of Metal-Organic Frameworks for Oxygen
Reduction Reactions

Metal-organic frameworks exhibit control over both the metal and organic ligands as a
porous precursor for pyrolysis that avoids previous techniques such as impregnation,
colloidal solutions and microemulsions to introduce metals into a host support as a catalyst
for oxygen reduction reaction (ORR). Pyrolyzed MIL-100(Fe) at 600 °C, 800 °C, 900 °C and
1000 °C, denoted with M, exhibit different levels of graphitic, zerovalent iron, iron ions and
iron carbide content that directly influence ORR activity. MIL-100(Fe) heated to 900 °C, i.e.
M900, exhibits the highest exchange current density and electron transfer, 8.5 A/cm2 and
3.9, respectively suggesting a four electron process generating water as a by-product.

Key Words: Metal-organic frameworks, Oxygen Reduction Reaction, Pyrolysis, Catalysis.
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Atomistic Modeling for Materials Design

Contemporary quantum chemistry, i.e. modeling of behavior of atoms and electrons at the
nanoscale, provides an invaluable tool to complement experiments. For example, instead of
costly preparation and screening of new compounds, credible computer experiments may
help to sort out candidate compounds and reduce the lab work by orders of magnitude.
Availability of molecular properties allows an educated design of new materials and brings
fundamental insights to their electronic structure. Examples of calculations in this field,
performed within the POSTUP project, include: i) interactions of metals and main-group
compounds, ii) study of self-cleavage reaction in glmS ribozyme, and, iii) pushing the limits of
quantum Monte Carlo toward benchmark calculations of noncovalent interaction energies.

Key Words: Atomistic modeling, noncovalent interactions, reactivity, density functional
theory, quantum Monte Carlo.
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Fuzzy similarity measure and its applications

In mathematics, fuzzy sets are sets whose elements have degrees of membership. Fuzzy sets
were introduced by Lotfi A. Zadeh in 1965 as an extension of the classical notion of set. In
classical set theory, the membership of elements in a set is assessed in binary terms
according to a bivalent condition — an element either belongs or does not belong to the set.
By contrast, fuzzy set theory permits the gradual assessment of the membership of elements
in a set; this is described with the aid of a membership function valued in the real unit
interval [0, 1]. Fuzzy sets generalize classical sets, since the indicator functions of classical
sets are special cases of the membership functions of fuzzy sets, if the latter only take values
0 or 1. In fuzzy set theory, classical bivalent sets are usually called crisp sets. The fuzzy set
theory can be used in a wide range of domains in which information is incomplete or
imprecise, such as bioinformatics. Several extensions of fuzzy sets have been proposed by
various researchers.
On the other hand, the measure of similarity between two fuzzy concepts, as an important
content in fuzzy mathematics, has gained attention from researcher for their wide
applications in some areassuch as pattern recognition, decision making, real and market
prediction, etc. During my post doctoral study at Palacky University, Olomouc, I developed
various similarity measure methods for calculating the degree of similarity between the fuzzy
concepts. To check the effectiveness the proposed similarity measures are applied in a
bidirectional approximate reasoning system. Mathematical formulation of dual hesitant fuzzy
assignment problem with restrictions has been studied. Two algorithms based on the
proposed similarity measure, are developed to finds the optimal solution of dual hesitant
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fuzzy assignment problem with restrictions. Also, methods for solving muticriteria decision
making problems and identification of pattern in pattern recognition, based on similarity
measures, have been developed. Also, during my research stay at University of British
Columbia, Canada, we developed a framework for sustainability evaluation of surface water
quality management options in developing countries using fuzzy UTASTAR method.

Key Words: Fuzzy sets, similarity measures, assignment problems.
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Biologically interesting coordination compounds of
6-(ω-alkyl)oxy-9-deazapurine derivatives

Seeking new metal-based compounds which could act as therapeutic agents is one of the
challenges of bioinorganic chemistry. Research in this field has already identified several
significantly biologically active agents, and for example, resulted in successful worldwide
application of a Pt(II) complex Cisplatin (cis-[PtCl2(NH3)2]) as an anticancer drug. However,
chemotherapy is often associated with negative side effects, hence, the intensive search for
novel effective structural motifs has been incessant. This approach includes the development
of metal-based compounds with new mechanisms of action, involving e.g. gold, zinc
complexes as promising therapeutic agents used for the therapy of hardly treatable human
diseases, such as cancer and/or rheumatoid arthritis. Therefore, our research interest is
focused on studies of novel coordination compounds of selected transition metals, which
may exhibit interesting biological behaviour. Herein, we report the biological activity of the
gold(I) and zinc(II) complexes with 6-(ω-alkyl)oxy-9-deazapurine (HLn) derivatives. The Au(I)
complexes of the composition [Au(Ln)(PPh3)] showed significant cytotoxicity against five
human cancer cell lines (Figure 1), with the best IC50 values equalling 0.6 μM (breast
carcinoma) and 0.9 μM (osteosarcoma), and significant anti-inflammatory activity
comparable with the commercially used drug Auranofin. Further, the Zn(II) complexes, having
the composition [Zn(HLn)2Cl2], showed the ability to enhance the total amount of the active
form of the enzyme matrix metalloproteinase-2, which could be useful in the tissue
remodelling processes, e.g. wound healing. More details concerning the results of biological
activities of the above mentioned complexes will be presented during the talk.
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Figure 1. Molecular structure of [Au(L1)(PPh3)] (1) (left) and the cytotoxicity (expressed in
IC50, μM) of selected complexes 1 and [Au(L2)(PPh3)] (2) against the five human cancer cell
lines compared with Cisplatin (right); (HL1 = 6-isopropyloxy-9-deazapurine, HL2 = 6-benzyloxy9-deazapurine).

Key Words: 9-Deazapurines, Au(I), Zn(II), Complexes, Cytotoxicity, Anti-inflammatory activity,
MMP-2 activity, X-ray structures.
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Mimicking the Nature: from Small Heterocycles to
Peptidomimetics

We have developed a powerful regio- and stereoselective synthetic route on solid-phase with
a common key intermediate I which, via tandem N-acyliminium ion cyclization – nucleophilic
addition, leads to structurally diverse fused and bridged heterocyclic molecular scaffolds (IIai). These bicyclic scaffolds were formed by new heteroatom-carbon bonds as well as new
carbon-carbon bonds and provided diversity with respect to the heteroatoms included in the
heterocyles and the size of the rings.

The complex bi-, tri- and tetracyclic molecular scaffolds can mimic variety of natural
products, providing access to pharmacologically relevant drug-like chemical entities. In
addition, these cyclic systems can be incorporated in peptide backbones to generate
constrained peptidomimetics (III). Studies related to their biological activity and their
potential applications as peptide constraint units are currently in progress.
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Key Words: Peptidomimetics, Natural products, Diversity-oriented synthesis, Solid-phase
synthesis.
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Altitudinal and geographical synchrony in cyclic
animal populations

Correlation of animal population over large geographical areas also known as spatial
synchrony has been studied in a variety of taxa. Plausible models indicate that synchronizing
mechanisms such as correlated environmental stochasticity, dispersal and trophic
interactions together with population dynamics may induce different patterns of spatial
covariance. Past theory was established by the visualisation of coincidental peak and low
phases with the aid of time series plots, although recent methodological developments in
statistical modelling gave rise to more accurate and quantitative analyses. In this study we
tested spatial synchrony in the dynamics of a microtine rodent species, Microtus arvalis in
the Czech Republic by analysing 14-year time series of population densities obtained at 49
Czech districts from 2000 to 2014. We developed a quantitative method to test spatial
synchrony in animal population with the novel inclusion of three variables, Microtus arvalis
abundances, geographic distance (49 Czech Republic districts) and altitude. Evidence for the
presence of synchrony was strong but decreases as geographic distance between population
increases.

Key Words: Microtine species, Synchrony, Cyclic population, Altitude and spatial gradients.
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Graeme, Oatley, Ph.D.
Faculty of Science
Department of Zoology
A molecular phylogeny of the harriers (Circus,
Accipitridae) indicate the role of long distance
dispersal and migration in diversification

The monophyly of the raptorial Circus genus (harriers) has never been in question, but the
specific status of many, often vulnerable island endemic, taxa remains uncertain. Here we
utilise one mitochondrial and three nuclear loci from all currently recognised Circus taxa
(species and subspecies) to infer a robust phylogeny, to estimate the divergence date and to
reconstruct the biogeographic origins of the Circus group. Our phylogeny supports both the
monophyly of Circus and polyphyly of the genus Accipiter. Depending on the rate of
molecular clock used, the emergence of the harrier clade took place between 4.9 and 12.2
mya which coincides with the worldwide formation of open habitats which extant harriers
now exploit. The sister relationship of the Northern Harrier C. cyaneus hudsonius and the
Cinereous Harrier C. cinereus contradicts previous classifications that treated the former as
conspecific with the Hen Harrier C. cyaneus cyaneus. Thus both should be elevated to species
status: C. hudsonius and C. cyaneus. Further, the African Marsh C. ranivorus and the
European Marsh C. aeruginosus Harriers emerge as sister species. The remaining marsh
harriers exhibit very little genetic diversity, and are all recently diverged taxa that exhibit
allopatric distributions. Considering their sister relationship and geographic proximity, we
recommend treating C. approximans and C. spilonotus spilothorax as subspecies of C.
approximans. For C. spilonotus spilonotus C. maillardi maillardi and C. maillardi macrosceles,
their plumage and morphometric differences, phylogenetic relationship and geographic
distributions make lumping of these taxa as a single species complicated. We thus propose to
recognise as separate, recently evolved species: C. spilonotus, C. maillardi and C.
macrosceles. Biogeographic inferences on the ancestral origin of harriers are uncertain,
indicating that the harriers emerged in either the Neotropics, Palearctic or Australasia. We
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are, however, able to show that speciation within the harriers was driven by long range
dispersal and migration events.

Key Words: Accipitridae; Circus; phylogenetics; biogeographic history; migration.
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Christian T. Herbst, Ph.D.
Faculty of Science
Department of Biophysics, Voice Research Lab.
Assessment of vocal fold vibration
videokymography and related techniques

with

In humans voice production, the quality of vocal fold vibration is causally linked to the quality
of the generated sound. Determining the quality of vocal fold vibration is thus important in
both basic voice science and for medical purposes. In the context of the POST-UP project, a
number of methods for the assessment of voice production have been extended and newly
developed:
One part of the project was concerned with creating an open source multi-platform software
for capturing voice handicap index (VHI) data, i. e., a questionnaire to quantify the functional,
physical and emotional impacts of a voice disorder on a patient’s quality of life [1]. The
software can be downloaded from www.christian-herbst.org/DigitalVHI/
Videokymography (VKG) is relatively novel technique for visually documenting the temporal
development of medio-lateral movements of the vocal folds during phonation [2]. In
collaboration with the Institute of Information Theory and Automation, Academy of Sciences
of the Czech Republic, a platform-independent open source software framework and API has
been developed, in order to facilitate quantitative analysis of VKG recordings [3]. Preliminary
results suggest a good agreement between automated and manual analysis of VKG data.
The remainder of the POST-UP project was conderned with Electroglottography (EGG), a lowcost non-invasive method for assessing the quality of vocal fold vibration during speech and
singing. Whilst being used in research and in clinics for several decades, our group has, under
the supervision of this author, recently undertaken the first rigorous evaluation of the
method under proper physiological conditions [4]. Furthermore, Based on ultra high-speed
video (HSV), cruical landmarks of the EGG signal – typically used in quantitative and statistical
reports on voice quality – have been evaluated [5]. Finally, EGG has been utilized, in
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conjunction with HSV, to estimate the vertical vocal fold contact depth [6], and the method
has been related to spectral moments of the acoustic voice signal [7].
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Title of Conference Recombinant protein expression and crystallization
Contribution:
The work within this project was focused on three different proteins: adenosine deaminase
(ADA) from Arabidopsis thaliana, isopentenyl transferase (IPT-LOG) and cytokinin (CK)specific phosphoribohydrolase (Lonely guy- LOG) from Claviceps purpurea.
Adenosine deaminases are enzymes, which have been found in prokaryotes and in some
eukaryotes, but there are just few reports about these enzymes in plants. The studies in the
completed genome databases of A. thaliana and other plants show the presence of putative
genes, but corresponding proteins were not found neither their activity demonstrated.
Present task was mainly focused on the increase of the adenosine deaminase expression to
improve very low expression yield obtained previously. Different possibilities were
investigated to find the optimal conditions for expression, qualitative purification and
decrease of the protein loss. The findings will be useful for obtaining enough quantity of the
pure protein, which will be used for future crystallization.
C. purpurea (ergot) is a fungus that grows on the ears of rye, cereal and forage plants.
Consumption of seeds contaminated with the survival structure of this fungus (the ergot
sclerotium) can cause ergotism in humans and other mammals. Behr M. et al 2012
discovered that during infection, fungal CK metabolism is interconnected with that of the
host plant. On the basis of this finding, the genome of C. purpurea was examined and the
genes (CPUR01477, CPUR02269) with similar nucleotides sequence to the enzymes involved
in plant CK metabolism have been found. These genes were investigated and their protein
products identified on the basis of enzyme activity as isopentenyl transferase (IPT-LOG) and
CK-specific phosphoribohydrolase (LOG). The proteins were expressed in E. coli and purified
by affinity chromatography on Ni2- and Co2- - NTA agarose. Purified proteins were then
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crystallized and the crystals were examined by the use of X-rays. LOG crystals diffracted at
ESRF ID23 eh1 up to 2.3 Å resolution and the structure was solved. IPT-LOG still needs future
investigation.

Key Words: Adenosine deaminase, isopentenyl transferase, LOG, crystallization.

The conference is organized by project POST-UP, CZ.1.07/2.3.00/30.0004
53

Author:
Faculty, Department:
Title of Conference
Contribution:

Vadim Evseev, Ph.D.
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Department of Optics
Mueller
spectropolarimetry
of
polarization
elements, isotropic and anisotropic reflecting
surfaces

The dual rotating‐retarder spectropolarimeter presented on the previous POST-UP
conference was further developed to allow not only transmission but also reflection
measurements at the incidence angles of at least 17°. The working spectral range was
extended to 500–900 nm. The performance was improved following the analysis of various
sources of errors: instability of source, errors in azimuths, quality and warming up of the
rotating retarders, initial misalignment of their fast axes with respect to the plane of
incidence, nonlinear effects in the spectrometer at very high and low incident intensities, etc.
Mueller matrices and retardances of a number of waveplates, liquid-crystal retarders,
polarizers, prisms, mirrors, dielectric reflecting samples from different manufacturers were
measured using the polarimeter at different points on the aperture, at different azimuths (for
waveplates, polarizers, prisms), voltages (for liquid-crystal retarders), angles of incidence (for
mirrors and other reflecting samples). Some mirrors were also measured on another
polarimeter, which is based on a different principle, at the Laboratory of Physics of Interfaces
and Thin Films of École Polytechnique (Paris) – the place of external fellowship. A reasonable
agreement confirmed reliability of the measurements made with our polarimeter.
Furthermore, at the place of external fellowship, Mueller matrices of several anisotropic
reflecting samples with special structure of the surface, which were manufactured using
state-of-the-art technologies, were measured in the visible range of wavelengths, in the full
range of azimuths of the sample and a wide range of incidence angles – as the main activity
during the external fellowship. Special features in the measured Mueller matrices were
analyzed and related to the structure of the samples distinguishing various anomalies,
resonances in the structure, etc. The results demonstrate that Mueller spectropolarimetry
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can also be used as one of powerful diagnostics tools for various reflecting samples with
special structure of the surface.

Key Words: Dual rotating-retarder polarimeter, polarimetry, retardance, waveplate, liquidcrystal retarder, protected silver mirror, dielectric reflecting surface, anisotropic reflecting
surface.
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Reliable Sagnac-type source of entangled photons:
Practical construction issues

Sources of photonic entanglement are integral parts of quantum optics experiments
implementing quantum information protocols. The most frequent method to create
polarization entangled photon pairs is spontaneous parametric down-conversion (SPDC) in
nonlinear media. Recently sources based on SPDC in bidirectionally pumped periodically
polled non-linear crystals has become a popular choice for the experiments where high
efficiency of entangled pairs is required like in quantum teleportation, quantum information
processing, or loophole free Bell tests.
In this work we address technical aspects of building such a source. We discuss all the stages
of experimental implementation of the source including selection of the crystal, mechanical
design, optimization of focusing parameters for pump and down-converted beams,
temperature tuning, final alignment, and fiber coupling as well as the measurement of the
source performance including quantum state tomography.
We focus on typical problems and their solutions. In particular we describe a source of
frequency degenerate polarization entangled photons based on type-II PP-KTP crystal
pumped at 405 nm.

Key Words: Biphotons, sources of quantum entanglement, quantum state engineering.
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Superposition of evolutions for light

Nonlinear interaction between quantum systems aims to expand the range of available
quantum interactions. The current experimental tools of quantum optics allow for an
efficient linear control of light, admitting a complete set of multi-mode unitary interactions
with Hamiltonians quadratic in powers of quadrature operations. To include the discrete
nature in the protocols, the oscillators need to be supplemented with cavity quantum
electrodynamics with atoms, quantum mechanics with trapped ions or circuit quantum
electrodynamics. An interesting nonlinear interaction bridging the continuous and discrete
systems is characterized by an strong dispersive non-demolition interaction Hamiltonian. By
controlling the initial state and by selecting a specific measurement outcome of the discrete
system, the continuous oscillator can be conditionally transformed as per application of a
superposition of two unitary operators.
In this talk I present a conditional implementation of superpositions of Gaussian operations
on different modes of light. These operations are conditional entanglers generating nonGaussian entanglement between two modes of propagating light beams. The all-optical
operations emulate weak effects of highly nonlinear operations only available when light
interacts with individual atoms. In particular, I will explain about schemes to implement
superposition of coherent displacements and squeezings on two beams of light and discuss
physical properties of generated non-Gaussian entanglement. These methods together with
high quality of optical tomography of highly non-classical states allow understanding nonGaussian entangling processes.

Key Words: Quantum operation, quantum optics, measurement induced nonlinearity.
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Optimal entanglement-assisted discrimination of
quantum measurements

We study discrimination of m quantum measurements in the scenario when the unknown
measurement with n outcomes can be used only once. We show that ancilla-assisted
discrimination procedures provide a nontrivial advantage over simple (ancilla-free) schemes
for perfect distinguishability and we prove that inevitably m is less or equal to n. We show
that the optimization of the discrimination of projective qubit measurements and their
mixtures with white noise is equivalent to the discrimination of specific quantum states. In
particular, the optimal protocol for discrimination of projective qubit measurements with
fixed failure rate (exploiting maximally entangled test state) is described. We experimentally
implement this optimal discrimination strategy for projective measurements on polarization
states of single photons. Our setup involves a real-time electrooptical feed-forward loop
which allows us to fully harness the benefits of entanglement in discrimination of quantum
measurements. The experimental data clearly demonstrate the advantage of entanglementbased discrimination strategy as compared to unentangled single-qubit probes.

Key Words: Entanglement, discrimination, quantum measurement, optimal protocol.
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Yong Siah Teo, Ph.D.
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Department of Optics
Recent developments on quantum estimation in a
nutshell

I shall talk about my research contributions in the field of quantum estimation (tomography)
in the simplest possible terms, which cover (may not be everything) the following areas:
- What is quantum estimation
- Quantum estimation with ill-callibrated schemes
- Putting error bars in quantum estimation
- Quantum entanglement measurement
- Gaussian-state measurement
- Which quantum measurement is better for estimation

Key Words: Quantum, states, estimation, errors, measurements, calibration, Gaussian,
entanglement.

The conference is organized by project POST-UP, CZ.1.07/2.3.00/30.0004
59

Author:
Faculty, Department:
Title of Conference
Contribution:

Elena Stepanova, Ph.D.
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On the existence of isoperimetric extremals of
rotation and the fundamental equations of rotary
diffeomorphisms

We study the existence and the uniqueness of isoperimetric extremals of rotation on twodimensional (pseudo-) Riemannian manifolds and on surfaces on Euclidean space. We find
the new form of their equations which is easier than results by S.G. Leiko [1]. He introduced
the notion of rotary diffeomorphisms. In this paper we propose a new proof of the
fundamental equations of rotary mappings.
A rotary diffeomorphism of surfaces S on a three-dimensional Euclidean space E and also of
two-dimensional Riemannian manifolds V is studied in papers of S.G. Leiko. These results are
local and are based on the known fact that a two-dimensional Riemannian manifold V is
implemented locally as a surface S on E. Therefore we will deal more with the study of V,
i.e. the inner geometry of S. For recent studies of the deformation of surfaces from a
different point.
Definition 1 (Leiko [1]). A diffeomorphism f : V →V is called rotary if any geodesic γ is
mapped onto isoperimetric extremal of rotation.
We obtained new Proof of the fundamental equations of the rotary mappings.
The isoperimetric extremal of rotation is a special curve on V (resp. S) which is extremal of a
certain variational problem of geodesic curvature, where the existence of these curves was
shown for the case V ∈ C4, resp. on S ∈ C5. The above curves have a physical meaning as can
be interpreted as trajectories of particles with a spin.
Definition 2 (Leiko [1]). A curve ℓ is called the isoperimetric extremal of rotation if ℓ is
extremal of

and
dt and

with fixed ends,
ds.
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It was shown, that in a (not plain) space V, a curve is an isoperimetric extremal of rotation
only if its Frenet curvature

and Gaussian curvature

are proportional:

,
where

.

We proved the following theorems:
Theorem 1. The equation of isoperimetric extremal of rotation can be written in the form

where

is the Gaussian curvature,
ℓ and

Theorem 2. Let V be a (non flat) Riemannian manifold of the smoothness class C3. Then there
is precisely one isoperimetric extremal of rotation going through a point
non-isotropic direction

in a given

and constant .
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