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I. INTRODUCTION

Research activities of the Institute issued from the scientific conception
upgraded for the years 2001 - 2004 and from the research plan
No. 25004920, ,,.Biophysical properties of living systems and their changes
under the influence of environmental factors“. In addition, the Institute
participated in two research plans in cooperation with Masaryk University -
Faculty of Science and Faculty of Informatics.

Since the year 2001 the Institute is concerned with 3 new projects under the
AS CR ,,The program of development of basic science research in the key
areas of science‘:

» K4055109 Physics, Chemistry and Informatics for Biological, Ecological
and Medicinal Applications;

* K5011112 Molecular and Cellular Mechanisms of Important Diseases;
* K5052113 Structure, Expression and Interaction of the Genome.

At the same time, there is a continuation of one project of ,,The program for
the support of advancement in research equipment in progressive fields of
science*

* P1050128 Dynamics of Processes in Living and Inanimate Matter.

In January 2001 new Scientific Council of the Institute has been elected and
consists of the following members: internal members - V. Brabec (chairman),
J. Hofmanova, F. Jelen, S. Kozubek, A. Lojek, J. Siroky; external members -
J. Doskar, A. Spanovd (Masaryk University, Faculty of Science, Brno),
J. Sponer (J. Heyrovsky Institute of Physical Chemistry AS CR, Prague).

J. Slotovd has been elected the director of the Institute for the period of next
four years, since July 1, 2001.

In the frame of the programme ,,The Day of Opened Doors, aimed at the
popularization of science, Laboratories of the Institute were visited by more
than 200 visitors from schools of Brno who had the opportunity to get an
acquaintance with the research in the field of electrochemistry of
biomacromolecules, computer analysis and modelling of DNA, molecular
cytology and cytokinetics, research of biophysical principles of the activity
of anticancer drugs. Particular attention was devoted to the demonstration
of unique scientific devices and research methods.

Furthermore, research activities were popularized in a series of articles in
journals and newspapers, as well as in two videoprojects ,,Metamorphoses
of Young Scientists* (project of The Ministry of Education, Youth and Sports
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of the Czech Republic, LP01055), and in the TV broadcast ,,V&édnik*
(program of TV2, January 22, 2002).

The following researchers were awarded for their scientific activities:

B. Janousek - The award of Josef Hlavka for extraordinary scientific results
in the category of young scientists of the AS CR.

The Price of the Institute of Biophysics for young scientists were awarded:

N. Spackova for the set of publications on unusual structures in DNA -
guanine quadruplexes;

V. Brazda for the set of publications dealing with the characterization of
monoclonal antibodies raised against the protein p53 and with possibilities
of their use in studies of p53 sequence-specific binding in linear and
superhelical DNA;

C. Hofr for the set of publications on thermodynamical aspects of the
molecular mechanism of anticancer activity of selected complexes of
platinum a ruthenium.

S. Kozubek obtained the patent No. 288693 for ,,The Method of Deter-
mination of Cell Properties by Cytometry with a High Resolution and
a Device for its Performance* (July 20, 2001).

In 2001 finished the 1% stage of reconstruction works by establishing the
extension of the Laboratory of Cytokinetics and, at the same time, the 2™
stage of complex reconstruction of some parts of the Institute, aimed
at further expanding the laboratory space, commenced.
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I1. SCIENTIFIC ACTIVITIES

Individual Laboratories, grouped into five Programmes, undertake the
research done by the Institute of Biophysics:

I. Biophysical Chemistry of Macromolecules

Laboratory of Biophysical Chemistry and Molecular Oncology - LBCMO
Prof. RNDr. Emil Palecek, DrSc.

Laboratory of Physics of Biomacromolecules - LBP
Prof. RNDr. Viadimir Vetterl, DrSc.

I1. Biophysics of Nucleic Acid Complexes

Laboratory of Molecular Biophysics and Pharmacology - LMBP
doc. RNDr. Viktor Brabec, DrSc.

Laboratory of DNA Molecular Complexes - LDMC
RNDr. Jiri Fajkus, CSc.

Laboratory of Analysis of Chromosomal Proteins - LACP
RNDr. Michal Stros, CSc.

I11. Biophysics and Bioinformatics of Genomes

Laboratory of CD Spectroscopy of Nucleic Acids - LSNA
RNDr. Michaela Vorlickova, DrSc.

Laboratory of DNA Biophysics and Bioinformatics of Genomes - LDBGB
RNDr. Jaroslav Kypr, CSc.

Laboratory of Molecular Epigenetics - LME
RNDr. Ales Kovarik, CSc.
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IV. Molecular Cytology and Cytogenetics

Laboratory of Molecular Cytology and Cytometry - LMCC
RNDr. Stanislav Kozubek, DrSc.

Laboratory of Plant Development Genetics - LPDG
Prof. RNDr. Boris Vyskot, DrSc.

Laboratory of Plant Development Molecular Analysis - LMAPD
RNDr. Bretislav Brzobohaty, CSc.

V. Kinetics of Cell Populations

Laboratory of Cytokinetics - LC
doc. RNDr. Alois Kozubik, CSc.

Laboratory of Patophysiology of Free Radicals - LFRP
RNDr. Antonin Lojek, CSc.

Laboratory of Experimental Hematology - LEH
MUDr. Michal Hofer, CSc.

oo

Laboratory of Computers and Information Systems - LCIS
RNDr. Josef Jursa, CSc.



The scientific projects were supported by grants from various grant agencies
as follows:

Grant Agency of the Academy of Sciences of the Czech Republic

» 12 standard grants, 2 additional integration grants, 3 additional
postgraduate grants

» 3 grants under the Programme for the Support of the Targeted Research
and Development

» 3 grants under the Project for Development of Basic Science Research in
the Key Areas of Science

> 1 grant under the Programme for the Support of Advancement in Research
Equipment in Progressive Fields of Science

Grant Agency of the Czech Republic

> 21 individual grants; 19 of these had IBP scientists as principal
investigators, whilst for the remaining 2 grants they were partial
investigators

» 3 complex grants; 1 of them had IBP scientist as principal investigator,
whilst for the remaining 2 grants they were partial investigators

> 13 postgraduate grants

Grant Agencies of Ministries of the Czech Republic
» Ministry of Health of the CR:

- 5 grants; 4 of these grants had IBP scientists as principal
investigators, 1 grant was as partial investigator

» Ministry of Industry and Trade of the CR:
- 2 grants where the IBP scientists were partial investigators
» Ministry of Education, Youth and Sports of the CR:

- “Research Centres” Programme - 2 grants where the IBP
scientists were partial investigators

- “Development of Universities” Programme - 4 grants where the
IBP scientists were partial investigators

- 4 grants under the “COST” Programme
- 3 grants under the “KONTAKT” Programme

Foreign Grant Agencies
10 grants

11
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PROGRAM |

BIOPHYSICAL CHEMISTRY OF MACROMOLECULES
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LABORATORY OF BIOMACROMOLECULE PHYsICS (LBP)

HEAD: PROF. RNDR. VLADIMIR VETTERL, DRSC.
SCIENTISTS: RNDR. Jiki SPONER, DRSC.
MGR. VIKTOR DRAZAN, PH.D.
RESEARCH FELLOW: MGR. EVA RYCHTECKA
GRADUATE STUDENTS: MGR. JANA RYCHTAROVA

MGR. NADA SPACKOVA
MGR. DIANA SMIESKOVA
MGR. LUDEK STRASAK
MGR. STANISLAV HASON
MGR. JAKUB DVORAK

UNDERGRADUATE STUDENT: JAN FOIT

1. Physical properties of the surface of different graphite electrodes and
electrodes modified by a mercury thin film (thickness of the film was less than
5 um) were studied by optical methods, cyclic voltammetry (CV) and
electrochemical impedance spectroscopy (EIS). We have used the diffractive
optical element (DOE) sensor for the study of the optical roughness of the
above mentioned electrodes surfaces. The imaging properties of the DOE
sensor obey the laws of hologram imagery. The CCD camera was used for
visualisation of different surfaces of the graphite and graphite electrodes
modified by mercury film. We have wused the redox analytes
ferri/ferrocyanide or cadmium to determine the electron — transfer constant k”
at the glassy carbon (GC), pyrolytic graphite (PG) in basal (horizontal axes)
and edge (vertical axes) orientations or at the mercury film electrodes (MFE),
respectively. The electric properties and electrochemical reactivity of these
electrodes were studied by EIS measurements, i.e the frequency dependence
of the impedance of electrode double layer. The thickness of the mercury film
was about 2 pm. We have studied the dynamic of the mercury film formation
by DOE sensor. Deposition of the mercury on different graphite surfaces
during applied electromagnetic field was visualised by CCD camera.

I1. The use of MFE for the study of electrochemical properties of nucleic
acids and their components

a) The effect of optical roughnesses, anisotropy and electric conductivity of
different graphite substrates covered with mercury film on the kinetics of
formation of the two — dimensional (2D) condensed cytidine adlayers was
studied. The kinetics of the formation of 2D physisorbed cytidine adlayer
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from dilute adlayer of cytidine in acidic and alkaline solutions on the
PGEbasal covered with a thin mercury film can be described by Avrami
theorem of the nucleation and growth process. The formation of the 2D
physisorbed cytidine adlayer on the PGEedge and GCE covered with
mercury film is accompanied only by the adsorption process, the
nucleation process is not observed.
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b) The frequency dependence of the impedance of electrode double layer
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modified by nucleic acids measured with the GCE and PGEbasal covered
with a mercury film at potential of the tensammetric peak 3 was studied.
Providing that the mercury film-solution interface can be simulated by a
parallel combination of C1 (double layer capacitance) and R2 (representing
dielectric losses by tensammetric processes and/or charge transfer
resistance by redox reactions) in series with the background electrolyte
resistance R1 (see the scheme) the complex impedance plot should be a
semicircle the radius of which is smaller with lower R2 values. It was
observed that ssDNA has a smaller radius (lower R2) than the dsDNA.
This result can be interpreted by a higher dielectric losses accompanying
desorption of denatured DNA. With the HMDE and GCE[Hg the complex
plane impedance plots of DNA exhibited arc shape, respectively (Fig. 1A,



B). With the PGEbasal|Hg (Fig. 1C) the complex plane impedance plots of
DNA exhibited two arcs of different radius. The smaller arc (from 50 kHz
to 10 kHz) is observed not only with PGE[Hg modified by DNA but with
background electrolyte as well and thus obviously results from the kinetic
processes taking place at the PGE|Hg - electrolyte interface at higher
frequencies.

c) The interaction of echinomycin with nucleic acids on the MFE was
studied. The capacitance measurement showed that echinomycin gived
a pseudocapacitance redox peak strongly dependent on the a.c. voltage
frequency at the potential of -0.53 V. Detection limit of echinomycin at the
MFE was about 10 nM in the bulk of solution. We have found differences
in the capacitance curves of ds and ssDNA. dsDNA complex with
echinomycin produced specific echinomycin signal in agreement with the
strong binding of echinomycin to dsDNA by bis-intercalation. Under the
same conditions interaction of echinomycin with ssDNA resulted in almost
no echinomycin signal suggesting only very weak interaction of
echinomycin with ssDNA at the electrode surface. Our results demonstrate
that echinomycin is suitable for finding differences between dsDNA and
ssDNA at MFE using impedance (C-E curves and EIS) measurements.
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GRANTS:
GA AS CR A4004002

Structure and interactions of nucleic acids and polypeptides at metal surfaces
Principal investigator: V. Vetterl, 2000 - 2002
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GA AS CR A4004901

Analysis of the interactions of mutagens, carcinogens and anti-cancer drugs
with biopolymers by means of electrochemical and biochemical methods
Principal investigator: F. Jelen, 1999 - 2001

GA AS CR K4055109

Physics, chemistry and informatics for biology, ecology and health
application

Principal investigator: A. Holy, IOCHB AS CR, Prague, principal co-
investigator: V. Vetterl, IBP AS CR, Brno, 2001 - 2004

GA CR 204/97/K084

Electrodes modified with nucleic acids and proteins. New tools in
biochemical and biomedical research

Principal investigator: E. Palecek, principal co-investigators: O. Dracka, Fac.
Sci. MU, Brno, L. Novotny, IPCH J.H. AS CR, Prague, B. Vojtések, MOU,
Brno, 1997 - 2002

GA CR 203/00/P081
Adsorption of nucleic acid bases and their derivatives at electrodes
Principal investigator: V. Drazan, 2000 - 2002

GA CR 310/01/0816
Effect of low frequency electric and magnetic fields on biological systems
Principal investigator: V. Vetterl, 2001 - 2003

Research Centres of Ministry of Education, program LNOOAO16
Biomolecular centrum
Principal investigator: J. Sponer, 2000 - 2004

Support of the target research S5004107
Application of biophysical methods in biotechnological and clinical praxis
Principal investigator: V. Vetterl, 2001 - 2005

Grant Agency of the Ministry of Education, Youth and Physical Training of
the Czech Republic, Fund of Universities Development MU 564

Innovation of teaching of bioelectrochemistry

Principal investigator: V. Vetterl, 2001

Grant Agency of the Ministry of Education, Youth and Physical Training of
the Czech Republic, Fund of Universities Development MU 583

Adsorption of biopolymers at the interface solid metal electrode/solution
Principal investigator: S. Hason, 2001

Internal grant of the Faculty of Medicine, Palacky University, Olomouc,
11101104

Electrical model of membrane and its measurement

Principal investigator: D. Smieskova, 2001
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In the past year our work was concentrated mainly to two research fields:

A. Field 1. Properties of nucleic acids and proteins at surfaces and their

application in DNA biodetectors.

B. Field IlI. Structure and interaction of DNA and proteins in oncological
research especially with respect to the protein p53.

19



Ad A. Our recent work was summarized in an invited article in Analytical
Chemistry. We have achieved an important progress in the development of
the DNA hybridization sensors by inventing the so-called 2-surface
technique. In this technique the DNA hybridization is made at surface H
(optimized for this purpose) and electrochemical detection at the detection
electrode (DE); the DE can be chosen for the given purpose regardless of its
suitability for the DNA hybridization. Using this technique we have been
able to analyze longer target DNAs in excess of noncomplementary DNA.
Such analysis was very difficult with the earlier techniques. Our attempts to
combine this field with the field II continued and an important outcome of
our efforts in this region can be expected in a near future.

Ad B. Our research on p53 interaction with and supercoiled DNA linear
(including DNA damaged by antineoplastic drugs) continued. We have been
interested in the roles of the individual protein domains in the p53 DNA.
A considerable amount of work was done in collaboration with the Max
Planck Institute of Biophysical Chemistry in Gottingen, involving mainly
visualization of p53-DNA complexes.

Cyclic voltammetry of echinomycin and its interaction with double-stranded
and single-stranded DNA adsorbed at the electrode

Interactions of echinomycin (Echi) with DNA was studied by cyclic
voltammetry with hanging mercury drop electrode. Echinomycin was
electrochemically active yielding several signals. Interaction of Echi with
dsDNA attached to hanging mercury drop electrode resulted in high Echi
signals suggesting a strong binding of Echi to dsDNA by bis-intercalation at
the electrode surface. Under the same conditions interaction of Echi with
ssDNA produced almost no Echi signal. This behavior is in agreement with
a strong binding of Echi to dsDNA and a very weak binding of Echi to
ssDNA observed earlier in solution. Echi thus appears to be a good candidate
for redox indicator in electrochemical DNA hybridization sensors.

Voltammetric microanalysis of DNA adducts with osmium tetroxide,2,2’ -
bipyridine using a pyrolytic graphite electrode

DNA and synthetic polynucleotides modified with a complex of osmium
tetroxide with 2,2'-bipyridine (Os,bipy) produce specific voltammetric
signals at pyrolytic graphite electrodes. Based on a sufficient potential
separation between the peaks of Os,bipy-modified DNA (DNA-Os,bipy) and
of free Os,bipy, and using an adsorptive transfer stripping voltammetric
procedure involving extraction of free Os,bipy from the electrode by
chloroform, DNA-Os,bipy can be determined in an excess of the free reagent.
Under certain conditions, 140 pg of DNA-Os,bipy can be detected after a 5
min accumulation period. This analysis displays a more favorable sensitivity
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and a better selectivity for DNA structure than oxidation of DNA guanine
moieties, and offers detection of osmium DNA markers at carbon electrodes.

Determination of nanogram quantities of osmium-labeled single stranded
DNA by differential pulse stripping voltammetry

Earlier we showed that using differential pulse cathodic stripping
voltammetry with hanging mercury drop electrode, single-stranded (ss) DNA
modified with osmium tetroxide, pyridine reagent (Os,py) can be determined
at concentrations down to about 10 to 5 ng/mL. Here we show that by
exchanging Os,py for osmium tetroxide, 2,2°-bipyridine (Os,bipy) and
decreasing the pH of the background electrolyte from neutrality to about pH
4, ssDNA can be determined at concentrations lower by one order of
magnitude. Determination of DNA at such low concentrations may find use
in various areas of molecular biology and in biotechnologies, including the
development of DNA sensors.

Voltammetry of two single-stranded isomeric -SH-marked oligonucleotides
on mercury electrodes

Voltammetry of isomeric —SH-marked oligonucleotides depends on the
dislocation of the electroactive components along the strand as well as on
their adsorptivity with respect to adsorptivity of the other parts of the
molecule.

DNA hybridization at microbeads with cathodic stripping voltammetric
detection

In electrochemical DNA hybridization sensors generally a single-stranded
probe DNA was immobilized at the electrode followed by hybridization with
the target DNA and electrochemical detection of the hybridization event at
the same electrode. In this type of experiments nonspecific adsorption of
DNA at the electrode caused serious difficulties especially in the case of the
analysis of long target DNAs. We propose a new technology in which DNA
is hybridized at a surface H and the hybridization is detected at the detection
electrode (DE). This technology significantly extends the choice of
hybridization surfaces and DEs. Here we use paramagnetic Dynabeads
Oligo(dT),s (DBT) as a transportable reactive surface H and a hanging
mercury drop electrode as DE. We describe a label-free detection of DNA
and RNA (selectively captured at DBT) based on the determination of
adenines (at ppb levels, by cathodic stripping voltammetry) released from the
nucleic acids by acid treatment. The DNA and RNA nonspecific adsorption
at DBT is negligible, making thus possible to detect the hybridization event
with a great specificity and sensitivity. Specific detection of the hybridization
of polyribonucleotides, mRNA, oligodeoxynucleotides, and a DNA PCR
product (226 base pairs) is demonstrated.
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Electrochemical enzyme-linked immunoassay in a DNA hybridization sensor

Here we use another application of new technology in which DNA
hybridization i1s performed on commercially available magnetic beads and
detection on solid electrodes. Paramagnetic Dynabeads Oligo(dT),s (DBT)
with covalently bound (dT),s probe are used for the hybridization with target
DNA containing adenine stretches. Target DNA 1s modified with osmium
tetroxide, 2,2’-bipyridine (Os,bipy) and the immunogenic DNA-Os,bipy
adduct is determined by the enzyme-linked immunoassay with
electrochemical detection. Electroinactive 1-naphthyl phosphate is used as
a substrate and the electroactive product (1-naphthol) is measured on the
carbon electrodes. Alternatively Os,bipy-modified target DNA can be
determined directly by measuring the osmium signal on the pyrolytic graphite
electrodes. A comparison between determinations of the 67-mer
oligodeoxynucleotide on carbon electrodes using (a) the guanine oxidation
signal, (b) direct determination of the DNA-Os,bipy adduct and (c) its
electrochemical immunoassay showed immunoassay to be the most sensitive
method. In combination with DBT, the DNA hybridization of long target
deoxyoligonucleotides (such as 67- and 97-mers) and a DNA PCR product
(226 base pairs) have been detected by immunoassay at high sensitivity and
specificity.

Determination of glutathione-S-transferase traces in preparations of p53 C-
terminal domain (aa 320-393)

Tumor suppressor protein p53 is often expressed as a fusion protein with
Glutathione-S-Transferase (GST). Sensitive determination of GST in p53
samples is thus necessary. We propose a method for the determination of
traces of GST in p53 C-terminus based on constant current
chronopotentiometric stripping analysis (CPSA) with hanging mercury drop
electrode (HMDE). GST produces a catalytic signal in cobalt-containing
solutions due to cysteine residues. A large excess of the C-terminus does
interfere with the determination because of lack of cysteines in the molecule.
This method is simple and very sensitive and is capable of detecting < 1 %
GST in the p53 sample.

Differential pulse adsorptive stripping voltammetry of osmium-modified
peptides

Complexes of osmium tetroxide with nitrogen ligands were developed and
used in our laboratory as probes of the DNA structure. Here we show that the
complex of osmium tetroxide with 2,2-bipyridine (Os,bipy) can be used for
modification and electrochemical detection of proteins at neutral pH. Salmon
Luteinizing Hormone (SLH) containing two tryptophan (Trp) residues and
Human Luteinizing Hormone (HLH) containing one Trp were modified by
Os,bipy and measured by differential pulse adsorptive stripping voltammetry
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(DPAdSV) at a hanging mercury drop electrode (HMDE). The intensity of
the DPAdASV catalytic signals corresponded to the number of Trp residues in
the peptide molecule. Decreasing pH of the background electrolyte from 6.6
to 3.8 led to the increase of DPAdASV signals suggesting that at pH 3.8 the
DPAdASV detection limit might be well below 1 ng/mL. Our results suggest
that Os,bipy is potentially useful for chemical modification of proteins.

Electrode potential-controlled DNA damage in the presence of copper ions
and their complexes

Supercoiled (sc) DNA immobilized at the surface of a hanging mercury drop
electrode was cleaved by reactive oxygen species generated by an
electrochemically modulated reaction of copper ions, hydrogen peroxide
and/or oxygen. The cleavage was observed in a certain potential region where
redox cycling of DNA-bound Cu(Il)/Cu(I) took place. In the presence of
1,10-phenanthroline, the maximum efficiency of DNA cleavage was shifted
to more negative potentials and the effect was enhanced.

Silver electrode as a sensor for determination of zinc in cell cultivation
medium

Use of the silver electrode as a sensor for the monitoring of zinc in cell
growth media of cell is described. Zinc at silver electrodes provides specific
voltammetric signal, which is affected by solution components. Signals of
zinc ions in phosphate buffer solutions with and without cell growth media
of were compared. Common DMEM cell culture medium was used for the
cultivation of a cell line of v-myb-transformed chicken monoblasts and its
variants expressing v-jun and c-jun in zinc-dependent manner.
Electrochemical results showed zinc concentrations in the media coincide
very well with the jun expression. With respect to the low toxicity of silver
for eukaryotic cells, silver electrodes represent promising tools for the
determination of zinc concentrations in vivo without the potential risk of
a cell culture damage.

New ELISA technique for analysis of p53 protein - DNA binding properties

Tumour suppressor protein p53 is one of the most important factors in
oncogenic research. Its function is associated with the ability to bind the
DNA in a sequence-specific manner and to operate as a transcription factor.
In present study we developed rapid and reliable method for analysing
sequence specific binding of p53 protein to DNA based on modification of
enzyme-linked immunosorbent assay (ELISA). In this pS3/DNA - ELISA
assay we use streptavidin coated microplates to catch oligonucleotides with
p53 consensus sequences labelled by biotin. Our newly developed ELISA
allows detection of p53/DNA complexes using different monoclonal
antibodies recognising p53 protein. Using this method we can detect p53
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binding activity to pS3CON and activation of the p53 protein for DNA
binding. Variations of the basic protocol are suitable to perform competition
experiments and to study p53 binding to natural binding sequences, as shown
in this paper. This modified DNA - ELISA assay is applicable for screening
p53 binding properties from various sources in a short time.

Binding of "latent" and "active" protein p53 to cisplatin-damaged DNA
fragments

Tumor suppressor protein p53 possesses two DNA binding sites. One is
located within its core domain (responsible for sequence-specific DNA
binding of the protein as well as for non-specific binding to internal segments
of single- or double-stranded DNA molecules, and to certain kinds of non-B
DNA structures). The other is contained in the protein C-terminus (site
capable of binding to damaged DNA). Using electrophoretic mobility shift
assay in agarose gels and immunoblotting analysis, binding of active, latent
and in vitro-activated p53 to DNA fragments modified by antitumor cisplatin
was studied. We found both latent and active p53 form bound to platinated
random sequence DNA with a higher affinity than to unmodified DNA. The
selectivity for platinated DNA was more pronounced in the latent form than
in the active p53. Consistently with this observation the preference of the
latent form for platinated DNA decreased after activation of latent p53 by
phosphorylation at the PKC site within its C-terminus or by binding of
a monoclonal antibody Bp53-10.1. Competition experiments, involving
sequence-specific and non-specific oligonucleotides, suggested that the p53
core domain (responsible for the protein sequence-specific DNA binding)
was the primary site of the active p53 binding to both unmodified and
platinated DNA fragments. The latent protein selectively interacted with the
platinated DNA probably via its C-terminus.

GRANTS:

GA CR 301/99/0692
Structural aspects of interactions of checkpoint proteins with DNA in cancer
Principal investigator: E. Palecek, 1999 - 2001

GA CR 204/97/K084

Electrodes modified with nucleic acids and proteins. New tools in
biochemical and biomedical research

Principal investigator: E. Palecek, principal co-investigators: O. Dracka, Fac.
Sci. MU, Brno, L. Novotny, IPCH J.H. AS CR, Prague, B. Vojtések, MOU,
Brno, 1997 - 2002
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GA CR 301/00/D001

Binding of human and mouse tumor suppressor protein P53 to linear and
supercoiled DNAs

Principal investigator: V. Brazda, 2000 - 2003

GA CR 301/99/D078

Role of the p53 domains and the oligomerization state of the protein in its
molecular interactions

Principal investigator: J. Palecek, 1999 - 2001

GA CR 204/00/D049

Influence of chemical modification of DNA and synthetic oligonucleotides
on their electro-chemical behavior

Principal investigator: L. Havran, 2000 - 2003

GA AS CR K4055109

Physics, chemistry and informatics for biology, ecology and health
application

Principal investigator: A. Holy, IOCHB AS CR, Prague, principal co-
investigator: E. PaleCek, IBP AS CR, Brno, 2001 - 2004

GA AS CR A4004901

Analysis of the interactions of mutagens, carcinogens and anti-cancer drugs
with biopolymers by means of electrochemical and biochemical methods
Principal investigator: F. Jelen, 1999 - 2001

GA AS CR A4004108
Development of electrochemical biosensors for DNA damage
Principal investigator: M. Fojta, 2001 - 2003

GA AS CR A4004110

Binding of tumor suppressor protein p53 to DNA. The influence of DNA
superhelicity and posttranslational modifications of the protein

Principal investigator: E. Palecek, 2001 - 2004

IGA MH CR NC5343-3/1999

Interactions of tumor suppressor protein P53 with damaged DNA and with
lesions induced by anti-cancer drugs

Principal investigator: M. Fojta, 1999 - 2001

LBCMO participates on the projects of targeted reseach and development:

GA AS CR S5004107
Applications of biophysical methods in biotechnological and clinical praxis

Principal investigator: V. Vetterl, 2001 - 2005

GA AS CR S5004009
Untraditional therapeutic approaches in oncology
Principal investigator: A. Kozubik, 2000 - 2004
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PROGRAM II

BiOPHYSICS OF NUCLEIC ACIDS COMPLEXES
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GRADUATE STUDENTS: VENDULA BURSOVA
VICTORIA MARINI
OLIVIER DELALANDE
VLASTIMIL MASEK
MGR. RADIM PROKOP
MGR. JANA ZEHNULOVA

UNDERGRADUATE STUDENTS: FiLip C'WIEVZ
PAVLA NEVRELOVA
MARTINA SLAMOVA
KRISTYNA STEHLIKOVA
PETRA STEFKOVA

Thermodynamic stability of DNA containing selected adducts of platinum
anticancer drugs

Bifunctional polynuclear platinum compounds represent a novel class of
metal-based antitumor drugs which are currently undergoing preclinical
development. A typical agent is [{trans-PtCI(NH;),},H,N(CH,),NH,]Cl,,
(BBR3005) which coordinates to bases in DNA and forms various types of
covalent cross-links. It also forms a 1,2-d(GpG) intrastrand adduct, the
equivalent of the major DNA lesion of “classical” mononuclear cisplatin [cis-
diamminedichloroplatinum(I)]. Differential scanning calorimetry and
spectroscopic techniques were employed to characterize the influence of this
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cross-link on the thermal stability and energetics of 20 base pairs DNA
duplexes site-specifically modified by BBR3005. Thermal denaturation data
revealed that the cross-link of BBR3005 reduced thermal and
thermodynamical stability of the duplex noticeably more than that of
“classical” cisplatin. The energetic consequences of the intrastrand cross-link
at the d(GG) have been found to correlate with the character of
conformational distortions induced in DNA by the cross-links of BBR3005
and cisplatin and with the data on the relationship between thermodynamic
destabilization of the duplexes by the cross-links of the platinum complexes
and their recognition and binding by damaged-DNA binding proteins (such
as HMG-domain or tumor suppressor p53 proteins). It has been suggested
that the results of the present work are consistent with different DNA binding
modes of cisplatin and polynuclear bifunctional DNA-binding drugs, which
might be relevant to their distinct biological effectiveness.

The effect of the single, site-specific interstrand cross-link formed by
cisplatin or transplatin on the thermal stability and energetics of 20-base pairs
DNA duplex has been also examined. The cross-linked or unplatinated 20-bp
duplexes were investigated with the aid of differential scanning calorimetry,
temperature-dependent UV absorption and circular dichroism. The cross-link
of both platinum isomers increases the thermal stability of the modified
duplexes by changing the molecularity of denaturation. The structural
perturbation due to the interstrand cross-link of cisplatin increases entropy of
the duplex and in this way entropically stabilizes the duplex. This entropic
cross-link induced stabilization of the duplex is partially, but not completely
compensated by the enthalpic destabilization of the duplex. The net result of
these enthalpic and entropic effects is that the structural perturbation due to
formation of the interstrand cross-link by cisplatin induces a decrease
in duplex thermodynamic stability with this destabilization being enthalpic in
origin. By contrast, the interstrand cross-link of transplatin is enthalpically
almost neutral with the cross-link-induced destabilization being entirely
entropic in origin. These differences are consistent with distinct
conformational distortions induced by the interstrand cross-links of the two
isomers. Importantly, for the duplex cross-linked by cisplatin relative to that
cross-linked by transplatin, the compensating enthalpic and entropic effects
almost completely offset the difference in cross-link-induced energetic
destabilization. It has been proposed that the results of the present work
further support the view that the impact of interstrand cross-links of cisplatin
and transplatin on DNA 1s different which might be also associated with
distinctly different antitumor effects of these platinum compounds.
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Initiation of mammalian nucleotide excision repair: Double-check probing of
DNA helix conformation by repair protein XPA and replication factor RPA

The XPA-RPA complex is required for initiation of mammalian nucleotide
excision repair, but its molecular function during early stages of this DNA
repair pathway was unknown. We have shown that XPA-RPA constitutes
auniversal sensor of nucleotide damage that operates through indirect
readout of DNA conformations. XPA-RPA is guided by the synergism
between two different DNA binding domains: XPA recognizes abnormal
bending of the deoxyribose-phosphate backbone including that induced by
platinum anticancer drugs whereas RPA recognizes base pair disruption.
We have suggested that these two nucleic acid interaction modules are used
to monitor integrity of the Watson-Crick helix by a double-check probing
mechanism that confers an extremely wide recognition capacity for structural
distortions. The wversatility of double-check probing is confirmed by
recognition and excision of platinum cross-links with divergent conforma-
tional effects.

Biophysical analysis of natural, double-helical DNA modified by anticancer
heterocyclic complexes of ruthenium(lll) in cell-free media

There have been efforts directed at the design of other transition-metal
antitumor agents than only those derived from platinum. Possible advantages
in using transition-metal ions other than platinum may involve additional
coordination sites, alterations in ligand affinity and substitution kinetics,
changes in oxidation state and photodynamic approaches to therapy. In the
design of these new drugs, ruthenium complexes have raised great interest.
Antitumor activity of metal-based compounds is frequently associated with
their binding to DNA. These compounds form DNA adducts which block
replication and transcription and induce programmed cell death. Interactions
of cell components with these adducts are therefore very likely relevant to
biological activity of these metal-based drugs. Modifications of natural DNA
by three anticancer heterocyclic ruthenium(IIl) compounds were studied by
methods of molecular biophysics. These methods include: DNA binding
studies using atomic absorption spectrophotometry, inhibition of restriction
endonucleases, mapping of DNA adducts by transcription assay, interstrand
cross-linking employing gel electrophoresis under denaturing conditions,
DNA unwinding studied by gel electrophoresis, circular dichroism analysis
of B - Z transition in DNA and DNA melting curves measured by absorption
spectrophotometry. The results indicate that the complexes HIm|trans-
C14Im2RuHI], HInd[trans—ChIndzRuIH] and Na[trans—ChIm(MezSO)RuIH] (Im
and Ind stand for imidazole and indazole, respectively) coordinate
irreversibly to DNA. Their DNA binding mode is, however, different from
that of cisplatin. Interestingly, Na[trans-CL,Im(Me,SO)Ru""] binds to DNA
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considerably faster than other two ruthenium compounds and cisplatin.
In addition, when Na[trans-ClJIm(Me,SO)Ru""] binds to DNA it exhibits an
enhanced base sequence specificity in comparison with other two ruthenium
complexes. Na[trans-CL,Im(Me,SO)Ru"] also forms on double-helical DNA
bifunctional intrastrand adducts capable of terminating RNA synthesis
in vitro while capability of other two ruthenium compounds to form such
adducts 1s markedly lower. This observation has been interpreted to mean
that the bifunctional adducts of HInd[trans-ClsInd,Ru'"'] and Na[trans-
Cl,Im,Ru™] formed on rigid double-helical DNA are sterically more crowded
by their octahedral geometry than those of Na[trans-CL,Im(Me,SO)Ru"].
In addition, the adducts of all three ruthenium compounds affect
conformation of DNA, Na[trans-Cl,Jm(Me,SO)Ru"'] being most effective.
It has been suggested that the altered DNA binding mode of ruthenium
compounds in comparison with cisplatin might be an important factor
responsible for altered cytostatic activity of this class of ruthenium
compounds in tumor cells.

GRANTS:

GA CR 305/99/0695

Affection of conformation of DNA by antitumor metal complexes. Relations
to the development of new anticancer drugs

Principal investigator: V. Brabec, 1999 - 2001

GA CR 301/98/P231

Reactions of DNA with platinum complexes containing aminophosphine
ligands. Relation to the development of new antitumor platinum drugs
Principal investigator: K. Neplechova, 1998 - 2001

GA CR 301/00/0556
Dinuclear metal-based agents as agents cross-linking DNA and proteins
Principal investigator: R. Zaludova, 2000 - 2002

GA CR 305/00/D008

Reactions of antitumor trifunctional dinuclear platinum complexes with
biomacromolecules

Principal investigator: H. Kostrhunova, 2000 - 2003

GA CR 202/01/D110
Microcalorimetric analysis of thermodynamic stability of DNA affected by

anticancer platinum complexes
Principal investigator: C. Hofr, 9/2001 - 8/2004
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GA AS CR K4055109

Physics, chemistry and informatics for biology, ecology and health
application

Principal investigator: A. Holy, IOCHB AS CR, Prague, principal co-
investigator: V. Brabec, IBP AS CR, Brno, 2001 - 2004

GA AS CR A7004805
Interactions of DNA with antitumor platinum drugs of the second generation
Principal investigator: O. Vrana, 1998 - 2001

GA AS CR A5004101

Structure, recognition and biochemistry of DNA modified by antitumor
platinum drugs

Principal investigator: V. Brabec, 2001 - 2005

IGA MH CR NL6058-3/2000

Recognition and repair of DNA damaged by platinum antitumor drugs.
Relations to the development of new anticancer drugs

Principal investigator: J. Kasparkova, 2000 - 2002

IGA MH CR NL6069-3/2000

Mutagenic effects of antitumor platinum drugs. Relations to the development
of new anticancer drugs

Principal investigator: O. Vrana, 2000 - 2002
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*external co-worker

Laboratory is focused on structure-function relationships in complexes of
proteins and nucleic acids which participate in metabolism of genetic
material. Within this focus, a specific attention is paid to the analysis of
eukaryotic chromosome ends (telomeres), to the study of their synthesis by
means of telomerase or so called alternative mechanisms, and to the isolation
and characterisation of telomere-binding proteins. While this work with
plants concerns the basic research, with human cells and clinical samples is
the research targeted to practical aspects of molecular diagnostics.

Following results have been achieved during work on individual projects:

A model of columnar structure of telomeric chromatin has been set up and
published. In this model, the DNA i1s continuously wound in a parallel
manner around the stacked histone octamers. In contrast to the previous
models (solenoidal and “zig-zag”) internucleosomal linkers in columnar
structure are deformed in the same manner as the deformable part of the
nucleosome DNAs. Due to the low energy of interaction between telomeric
DNA and histone octamer, the structure is stabilised predominantly by
stacking protein-protein interactions among histone octamers. Our model
explains previously observed specific features of telomeric nucleosomes
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(extremely short and regular periodicity of telomeric nucleosomes in the
absence of sequentially determined nucleosome positioning, instability of
short chromatin fragments which results in sliding of telomeric DNA along
histone octamers, while longer chromatin fibres are stable) and corresponds
to the absence of sequence-determined deformations on telomeric DNA.
Formation of this structure proceeds cooperatively, and certain minimal
length of chromatin fibre is required to achieve a thermodynamic ballance.

A detailed analysis of chromatin structure of two families of subtelomeric
sequences from Silene latifolia (one of them, the 15Ssp sequence, has been
newly described here) has been finished and relations among DNA sequence,
its conformation anisotropy and chromatin structure have been discussed.
Experimental data were compared to results of computer modelling.

Testing of the activity and expression of telomerase in solid tumor (namely
colorectal and lung) samples has been finished. The results show presence of
telomerase activity in 80-90% of samples tested. Expression of telomerase
catalytic subunit (W"TERT) mostly correlates with presence of activity, it was
however observed also in several samples lacking telomerase activity.
This could be explained by recently described presence of ectopic transcripts
of "TERT which are alternatively spliced to one of deletion variants
(hTERT a’) of mRNA. This variant, besides lacking potential to produce
active subunit, shows also inhibition of correctly spliced hTERT transcripts.
To identify those cases, splicing profiles have been tested using multiplex
RT-PCR with radioisotope labelling and PAGE analysis. It was found that
cca 30% of controversial cases (absence of activity, presence of expression)
can be attributed to the presence of hTERT a” mRNA, while the rest is
probably associated with posttranslational editing (e.g., inhibition of hTERT
protein phosphorylation) or absence of factors involved in assembly
of functional ribonucleoprotein telomerase complex.

GRANTS:

GA AS CR S5004010
Development of novel diagnostic techniques for oncology

Principal investigator: S. Kozubek, principal co-investigator: J. Fajkus, 2000
- 2004

GA AS CR C5004111
Characterisation of telomere chromatin proteins
Principal investigator: J. Fajkus, 2001
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GA AS CRK5011112
Molecular and cellular basis of weight disorders

Principal investigator: P. Mare§, PGl AS CR, Prague, principal co-
investigator: J. Fajkus, IBP AS CR, Brno, 2001 - 2004

GA CR 301/99/0045

Telomere dynamics in selected types of solid malignant tissues

Principal investigator: J. Fajkus, principal co-investigators: R. Vyzula,
Faculty Hospital, Brno-Bohunice, L. Fajkusova, VUZD, Brno, 1999 - 2001

QC 1164

Characterisation of potato genotypes by DNA fingerprinting method
Principal investigator: H. Polzerova, Potato Research Institute, Havlickiv
Brod, principal co-investigator: J. Fajkus, IBP AS CR, Brno, 2000 - 2003

The Leverhulme trust F/07476/G

Loss and gain of typical telomere repeats in a major radiation of monocots
(UK)

Principal investigator: A. Leitch

MONBUSHO 116941196

Joint Research on Differentiation and Growth Specificity of Plant Cells
Principal investigator: H. Takahashi

MSM 143100008

Genomes and their function

Principal investigator: J. Relichova, Fac. Sci. MU, Brno, principal co-
investigator: J. Fajkus, IBP AS CR, Brno

AV0Z5004920

Biophysical properties of living systems and their changes under the
influence of environmental factors

Principal investigator: J. Slotové, co-investigator: J. Fajkus, 1999 - 2003
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L ABORATORY OF ANALYSIS OF CHROMOSOMAL PROTEINS (LACP)

HEAD: RNDR. MICHAL STROS, CSC.
RESEARCH FELLOWS: ING. ALENA BACIKOVA
RNDR. DAGMAR ZACHOVA
GRADUATE STUDENT: MGR. EVA MUSELIKOVA
UNDERGRADUATE STUDENTS: HANA STARKOVA
JAN VRBSKY

We have continued the studies on the influence of nonhistone chromosomal
protein HMGBI1 on p53/p73-binding to DNA containing specific-binding
sequences for p53. We have demonstrated that HMGBI1 significantly
stimulates binding of p53 or p73 to DNA without forming a ternary complex
DNA-p53-HMGBI. Using transient transfections of H1299 or SAOS-2 cells
we have discovered that HMGBI1 has the capacity of the cell- and promoter-
specific down- or up-regulation with respect to the in vivo transcriptional
activity of different members of p53 family. Our finding suggests an
existence of unknown cell-specific factor(s) which can modulate the ability
of HMGBI to affect p53/p73-dependent transactivation in Vvivo.

We show that the lysine-rich part of the linker region between A and B
domains of HMG-1 (the 85 TKKKFKD 91 sequence) is a prerequisite for
a preferential binding of the B domain to supercoiled DNA and for a high-
affinity binding of the B domain to DNA containing a site-specific major 1,2-
d(GpQG) intrastrand DNA adduct of cisplatin. Mutation of Arg 97 to alanine
significantly (>40-fold) reduces affinity of the B domain to cisplatin-
modified DNA and inhibits the ability of the B domain to bend DNA (ligase-
mediated circularization).

GRANTS:

GA CR 301/99/0691
Influence of chromosomal proteins HMG-1 and HMG-2 on transcription
Principal investigator: M. Stros, 1999 - 2001

GA AS CR A7004902

Involvement of chromosomal protein HMG-1 on DNA end-joining by human
DNA ligases

Principal investigator: M. Stros, 1999 - 2001
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GA AS CR A5004105

Understanding of DNA binding by RNA polymerase I transcription factor
xUBF

Principal investigator: M. Stros, 2001 - 2005

GA AS CR K4055109

Physics, chemistry and informatics for biology, ecology and health
application

Principal investigator: A. Holy, IOCHB AS CR, Prague, principal co-
investigator: M. Stros, IBP AS CR, Brno, 2001 - 2004
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LABORATORY OF CD SPECTROSCOPY OF NUCLEIC ACIDS (LSNA)

HEAD: RNDR. MICHAELA VORLICKOVA, DRSC.
SCIENTIST: RNDR. IVA KEJINOVSKA, CScC.
RESEARCH FELLOW: RNDR. JANA CHLADKOVA
TECHNICAL ASSISTANTS: MARCELA MUCHOVA, BcC.

JITKA HEGROVA
GRADUATE STUDENTS: MGR. PETR FOIJTIK

MUDR. MARKETA FIALOVA
UNDERGRADUATE STUDENTS: MICHAL ZEMANEK

KLARA BEDNAROVA

MARTIN SCHWARZER

A-like guanine-guanine stacking in the aqueous DNA duplex of d(G4C,)

We have used CD spectroscopy, NMR spectroscopy and molecular dynamics
to study conformational properties of a DNA duplex formed by the self-
complementary octamer d(G4Cy). Its unusual CD spectrum indicated A-like
stacking of a half of bases whereas the other half stacks remained in a B-like
fashion. Unrestrained molecular dynamics simulations converged to a stable
B-like double helix of d(G4C,). However, the double helix contained a central
hole whose size was a half of that occurring in structure A. In the canonical
structure B, the hole does not exist at all because the base pairs cross the
double helix center. The cytosine bases were stacked in the duplex of d(G4C,)
like in structure B while stacking of the guanine bases displayed features
characteristic for structure A. NMR spectroscopy revealed an increased
tendency of the deoxyribose rings attached to the guanine bases to be
puckered in an A-like fashion. The present analysis demonstrates a remark-
able propensity of the guanine runs to stack in an A-like fashion even within
the B-DNA framework. This property explains why the oligo(dG).oligo(dC)
tracts so easily switch into structure A. Secondly, this property may influence
replication because structure A is replicated more faithfully than structure B.
Thirdly, the oligo(dG) runs might have played an important role in the early
evolution when DNA took on functions that originally evolved on RNA.
Fourthly, the present study extends the vocabulary of DNA secondary
structures by the heteronomous duplex of d(G4C,) in which the B-like strand
of oligo(dC) is bound to the A-like strand of oligo(dG).
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Conserved guanine-guanine stacking in tetraplex and duplex DNA

Using aseries of oligonucleotides d(C4G4), d(C3G4), d(C2G4), d(CG4)
a d(G4) we have demonstrated that the duplexes of d(CnG4), (n=3,4) provide
almost identical CD spectra as the parallel-stranded tetraplexes of d(CmG4),
(m=0,1,2). CD spectroscopy is extremely sensitive to base stacking in DNA
so that the above observation indicates that guanine-guanine stacking is
essentially the same within the duplex of d(C4G4) and the tetraplex of d(G4).
A very similar CD spectrum i1s also provided by the A-form of d(C4G4)
induced by trifluorethanol. These results reveal that guanine-guanine stacking
1s a structural invariant conserved in various nucleic acids conformers.
The structural invariance is likely to cohere with evolution of the genetic
molecules and be important for fundamental functions, e.g. initiation of
transcription.

Tetraplexes of the fragile X chromosome (GCC) repeat

UV absorption and CD spectroscopy, along with polyacrylamide gel
electrophoresis, were used to study conformational properties of DNA
fragments containing the trinucleotide repeat (GCC),, (n=4, 8, 16), whose
expansion in genome is correlated with the fragile X chromosome syndrome.
We have found that the conformational spectrum of the (GCC), strand is
wider than it has been shown so far. The (GCC), strands adopt the hairpin
described in literature under a wide range of salt concentrations (Figs. 1 and
2, green), but only at alkaline (>7.5) pH values. However, at neutral
and slightly acid pH the (GCC), and (GCC)g strands homodimerize (Fig. 1,
blue). Our data suggest that the homodimer is a bimolecular tetraplex formed
by two parallel-oriented hairpins held together by hemiprotonated inter-
molecular C.C" pairs. The (GCC),s strand forms the same tetraplex
intramolecularly (Fig. 2, blue). We have further shown that below pH 5 the
(GCCQ), strands generate intercalated cytosine tetraplexes. Their molecularity
depends on the DNA strand length. They are tetramolecular with (GCC),,
bimolecular with (GCC)s, and monomolecular with (GCC);¢ (Figs. 1 and 2,
red). The i-tetraplex formation is a complex and a slow process. The neutral
tetraplex, on the other hand, arises with fast kinetics at physiological
conditions. Thus it 1s a conformational alternative of the (GCC), strand to its
duplex with the complementary (GGC), strand.
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GRANTS:

GA CR 204/01/0561

Conformational polymorphism of DNA molecules containing trinucleotide
repeats associated with genetic diseases

Principal investigator: M. Vorlickova, 2001 - 2003

GA AS CR K5052113
Structure, expression and interaction of the genome

Principal investigator: V. Paces, IMG AS CR, Prague, principal co-
investigator: M. Vorlickova, IBP AS CR, Brno, 2001 - 2004
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LABORATORY OF DNA BIOPHYSICS AND GENOME BIOINFORMATICS
(LDBGB)

HEAD: RNDR. JAROSLAV KYPR, CSC.

SCIENTISTS: RNDR. KAREL NEJEDLY, CScC.
MGR. DAVID HARING, PH.D.
MGR. SVATAVA NEUGEBAUEROVA, PH.D.

RESEARCH FELLOWS: ING. IvA HRABCOVA
MGR. NADA REICHOVA

TECHNICAL ASSISTANT: PETR VACULA

GRADUATE STUDENTS: MGR. PETR HANZALEK

MGR. MARTIN VYKRUTA
MGR. IVANA VASILENKOVA

UNDERGRADUATE STUDENT: EVA ZEMANOVA

We showed, using CD spectroscopy and other methods, that dimethyl-
sulphoxide stabilized a single-stranded conformer of DNA. This conformer
exhibits a cooperative thermal denaturation, which is a characteristic property
of an ordered DNA. The single-stranded conformer is not a hairpin. It is
adopted by (GA)10, but not (TA)10, A20 or G20. This is the first example
when the denaturing agent dimethylsulphoxide is shown to stabilize an
ordered conformation of DNA. According to the available knowledge, the
ordered single strand of DNA is a counterpart of an alpha helix, which
inspires considerations about a common evolutionary ancestor of proteins
and DNA.

We calculated geometrical parameters from the NDB database to reproduce
the cartesian coordinates of the phosphorus atoms in the DNA sugar
phosphate backbone. The differences were surprisingly small between the
true and simulated structures, which means that the phosphorus atoms reflect
a substantial part of the regularities governing the three dimensional structure
of DNA. We wrote a software assigning the cartesian coordinates of the
phosphorus atoms to any nucleotide sequence in DNA. The software is
computationally so undemanding that we could easily simulate the whole
genomes of not only plasmids, viruses and bacteria, but also eukaryotic
organisms. We have already managed to simulate the tertiary structures of the
DNA molecules of the human chromosomes 21 and 22 whose lengths are
around 30 million nucleotides, 1. e. 1 cm. The simulations are interesting in
two respects. First, they demonstrate that the high degree of compaction
characteristic for DNA molecules in the nuclei of human cells, 1s to a high
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degree encoded in the DNA itself, i. e. in the absence of any protein.
Secondly, the simulations indicate the existence of distinct domains in the
tertiary structures of the human chromosome molecules of DNA. For
example, the telomere constitutes a separate domain that is distinctly
separated from the subtelomeric domain, and the subtelomeric domain is
further separated from the main body of the molecule. We will elaborate
further pieces of software to characterize and compare tertiary structures of
megabase molecules of DNA. This software will be useful to trace the
evolution and analyze functional properties of the human chromosomes.

We performed a variation analysis of the nucleotide distributions along DNA
molecules of all 24 human chromosomes, 6 chromosomes of Caenorhabditis
elegans and the chromosome of Escherichia coli. We found that the
distributions were about five times more heterogeneous compared to the
randomized sequences on the isochore length (100kb) as well as smaller
(10kb) and larger (1Mb) scales. This statement generally holds for all 31
analyzed molecules. Hence the nucleotide distribution homo-
geneity/heterogeneity does not discriminate among the man, worm and the
bacterium. In addition, properties of the genomic (G+C) distributions do not
substantially differ from the (A+G) or (A+C) distributions on the isochore
length scale. The genomic distributions of the particular nucleotides A, C, G
and T are already highly heterogenous. Hence the (G+C) distribution
heterogeneity neither is a useful property to characterize long range genome
structures. The original definition of the isochores in terms of very long
genomic blocks unique for higher eukaryotes where the (G+C) distribution is
homogenous, 1s untenable in the light of the above results.

GRANTS:

GA AS CR A5004802
Biophysical analysis of selected regions of the human genome
Principal investigator: J. Kypr, 1998 - 2002

GA AS CR K5052113
Structure, expression and interaction of the genome

Principal investigator: V. Paces, IMG AS CR, Prague, principal co-
investigator: J. Kypr, IBP AS CR, Brno, 2001 - 2004

GA CR 204/00/D012

Correlations and variations of nucleotide and short oligonucleotide
distributions in the genome of Caenorhabditis elegans

Principal investigator: D. Hiring, 2000 - 2003
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GA CR 301/01/0590
Structural properties and expansion of mononucleotide and dinucleotide

microsatellites of the human genome
Principal investigator: J. Kypr, 2001 - 2003
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LABORATORY OF MOLECULAR EPIGENETICS (LME)

HEAD: RNDR. ALES KOVARIK, CScC.

SCIENTISTS: RNDR. ROMAN MATYASEK, CScC.
MGR. JAROSLAV FULNECEK, CScC.
RNDR. BLAZENA KOUKALOVA, CScC.
RNDR. MILOSLAVA FOJITOVA, CScC.

TECHNICAL ASSISTANT: DANUSE FRIDRICHOVA
GRADUATE STUDENT: MGR. KAMILA SKALICKA

Prokaryotic insertion elements as frequent contaminats of nucleotide
databases

During recloning of Nicotiana tabacum L. repetitive sequence R8.3 in
Escherichia coli, a modified clone differing from the original by insertion
of IS10 sequence was unintentionally produced. The insert was flanked by
a 9 bp direct repeat of R8.3 sequence, the 9 bp duplication of acceptor DNA
in the site of insertion being a characteristic event of IS10 transposition.
A database search using the FASTA program showed IS10 and other
prokaryotic IS elements inserted into numerous eukaryotic clones.
Unexpectedly, the IS10 which is not a natural component of E. coli genome
appeared to be the far most frequent contamination of DNA database out of
several IS sequences tested. In GenEMBL the IS10 yielded positive scores
with more than 500 eukaryotic clones. The insertions of shortened IS10
sequences having only one intact terminal inverted repeat were commonly
found. Most full-length IS10 insertions (32 out of 40 analyzed) were flanked
by 9 bp direct repeats having a consensus 5’-NPuCNNNGPyN-3" with
a strong preference for 5S-TGCTNAGNN-3’. One insertion was flanked by
an inverted repeat of more than 400 bp in length. PCR amplification and
Southern blot hybridization revealed the presence of IS10 sequences in
Escherichia coli strains commonly used for DNA cloning including those
reported to be Tnl0-free. No IS10-specific PCR product was obtained with
N. tabacum or human DNA. Our data suggest that transposition of IS10
elements may accompany cloning steps, particularly into large BAC vectors.
This might lead to relatively frequent contamination of DNA databases
by this bacterial sequence. It i1s estimated that approximately every
thousandth eukaryotic clone in a database contains IS contamination.
We recommend checking submitted sequences for the presence IS10 and
other IS elements. In addition, DNA databases should be corrected
by removing contaminating IS sequences.
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Evolution of 5S rDNA in Nicotiana

Nicotiana tabacum (tobacco, Solanaceae) has two 5S ribosomal DNA
(rDNA) families, one of unit length c. 646 bp and the other c. 430 bp that
differ in the length of the 5S rDNA non transcribed spacer (NTS). The long
5S rDNA family, found on the T genome of tobacco and in
N. tomentosiformis, contains a GC rich 140 bp subregion that is absent in the
short family. We demonstrated the presence of the GC rich subregion in
arange of Nicotiana species (including few members of distantly related
Alatae), but it was absent in N. sylvestris, N. longiflora and in two closely
related genera, Petunia and Solanum. These data suggest ancient origin of
this subregion of NTS that have evolved with the genus Nicotiana. The
length polymorphisms of NTS allowed us to demonstrate patterns of
evolution in the 5S rDNA unit cluster in relation to a phylogenetic
reconstruction of species relationships in section Tomentosae (see figure
below) Certainly the replacement of 5S rDNA units, perhaps by gene
conversion, has occurred repeatedly in the evolution of Nicotiana.

55 N A Speecies Mumber af
unki skee &% loxi
43 hp
M. swilvestris 1(5)
4310, 650 b
500 bp unit evolves — P N tabacum 25 &T)
630 b
N, fomrenfosiformis 10T
50 bip wnit dominant L
= h50 = S hp
B - N, kmwakamii ¥
400 by unil evolves — E
and dominant 650 = 434 bp )
M. fomrenimsa 1
55 rONA
T-specific —= | 650 bp and 430 bp 50 hp
B LENCE units evolve Y. sdophorn X
S (much HMW " .-\\\
[ A wath "'|.|.'H.|:| Ol > A= 430 bp
N, serchellii a
550 bp
unit evalves - E50 p
(much LMW N, glutinosn 1
DM A with Apal)

The phylogenetic scheme of the evolution of 5S rDNA in section Tomentosae.
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Molecular and structural characterisation of plant satellite sequences

Highly repeated satellite DNA (stDNA) of citric plants was characterized by
cloning and sequencing 10 to 14 repeats of each plant (Citrus limon,
C. sinensis, C. ichangensis, Poncirus trifoliata). The monomers are mostly
181 = 2 bp in length with a GC-content between 60 to 68 %, respectively
(significantly higher than average GC content of the citrus group genomes).
Similarity among the repeats indicate that they belong to a satellite family
that underwent species-specific modifications which are reflected in their
phylogenetic relationships. Curvature provoked by dA-stretches of the
repeats analyzed by gel shifts revealed structural conservation although the
nucleotide sequences vary among species, therewith probably supporting the
heterochromatic structure of stDNA. We show that the species-specific
modification of the satellite consensus involves changes in position and
number of dA tracts. Molecule shapes of satellite oligomeres predicted
by computer modeling were in a good agreement with phylogenetic tree.

GRANTS:

GA AS CR S5004010
Development of new diagnostic tools in oncology

Principal investigator: S. Kozubek, principal co-investigator: A. Kovaiik, 2000 -
2004

GA AS CR K5052113

Structure, expression and interaction of the genome

Principal investigator: V. Paces, IMG AS CR, Prague, principal co-investigator:
A. Kovaiik, IBP AS CR, Brno, 2001 - 2004

GA CR 204/99/D001
Mechanisms of DNA methylation and demethylation in higher plants
Principal investigator: J. Fulnecek, 1999 - 2001

GA CR 521/00/0037

The role of epigenetic factors in regulation of gene expression in higher plants
Principal investigator: A. Kovatik, principal co-investigator: A. Holy, IOCHB
AS CR, Prague, 2001 - 2003

GA CR 204/01/0313

Evolution and mutual interactions between homologous loci in allopolyploid
genomes

Principal investigator: R. Matyasek, 2001 - 2003

GA CR 521/01/P042

Regulation of posttranscriptional gene silencing in transgenic plants

Principal investigator: M. Fojtova, 2001 - 2003
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MOLECULAR CYTOLOGY AND CYTOGENETICS



52



LABORATORY OF MOLECULAR CYTOLOGY AND CYTOMETRY (LMCC)

HEAD: RNDR. STANISLAV KOZUBEK, DRSC.

SCIENTISTS: ING. EMILIE LUKASOVA, CSc.
MGR. EVA BARTOVA, PH.D.
ING. MAGDALENA SKALNIKOVA, CSC.*
MGR. IRENA KOUTNA, PH.D.*

TECHNICAL ASSISTANTS: VLADIMIRA FUCIKOVA
HANA KRIVANKOVA

RESEARCH FELLOWS: MGR. PAVLA JIRSOVA
MGR. ALENA GANOVA

GRADUATE STUDENTS: MGR. MARTIN FALK

MGR. STANISLAV PALSA
MGR. ING. JANA AMRICHOVA
MGR. RENATA PASEKOVA

UNDERGRADUATE STUDENTS: GABRIELA GALIOVA
BARBORA ZALOUDIKOVA

*external co-worker

Using repeated dual-color hybridization, internal structure of chromosome
domains and their topology in the cell nucleus were investigated in detail for
two “euchromatic” chromosomes (9 and 17) containing a large number of
expressed genes, as well as for two “heterochromatic” chromosomes (8 and
13). The positions of chromosome domains were visualized in parallel with
centromeres and selected loci (c-MYC, ABL, RB, TP53, RARa, as well as
IS0-p, and is0-q). This approach allowed reallocation and reacquisition of
a large number (~500) of 3D images for each chromosome.

The results obtained with chromosomes 17 and 9 are shown in Figure 1A, B.
Different results were obtained for chromosomes 8 (Figure 1C) and 13 (not
shown). In Figure 1A-C, the fluorescence center of the domain was
positioned by 3D-rotation to the X-axis and the whole chromosome was
shifted along the X-axis to the domain medium position. In this way, the
fluctuations of spatial positions of genetic loci related to the chromosome as
a whole were removed. In order to show the real values of mutual distances
between genetic elements, the X-y positions of genes and centromeres are
shown only for such nuclei where z coordinates were near the central plane.
The points, therefore, represent the genetic elements in a narrow slice through
the central plane of the nucleus after its rotation. For the centromeres of
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chromosomes 9 and 17 the distance distributions in the X-direction are
narrower and shifted towards the nuclear membrane as compared with
corresponding genes (upper left panel).

The medium positions of the investigated genes on chromosomes 9 and 17
are closer to the center of the nucleus, as compared with the domain
fluorescence center; on the other hand, centromeres are located near the
nuclear periphery (Figure 1A-B). The differences between the radial
locations of genes and centromeres are much smaller for chromosomes 8 and
13 (shown for chromosome 8 in Figure 1C).

The nuclear location of genetic elements of the chromosome 17 was
investigated using repeated hybridization (Figure 1D). It was found that
TP53, RARa, and iso-q are located close to the nuclear center (at 50, 55, and
57% of radius from the nuclear center, respectively). Centromeres and i1S0-p
were found close to the nuclear periphery (at 75 and 78%).

Nuclear distances between couples of genes located on different arms of the
chromosome 17 (RARa and TP53; iso-q and TP53) are shorter than the
distances between these genes and centromere of the chromosome 17 in spite
of the larger molecular distances between these genes as compared to gene-
to-centromere distances (Figure 1E). For example, the mean distances
between C17 and the TP53 and RARa genes is 3.1+£0.09 and 2.8 + 0.07 um,
respectively, while the mean distance between both genes is only 2.3 +
0.09 um. Similar situation was observed in the case of iso-q and TP53
(Figure 1E). In addition, the distance between both telomeres of the chromo-
somes &, 9, and 19 was also shorter as compared to the distances of telomeres
to centromere (unpublished results). The locations of all investigated genes,
with an exception of iS0-p, were not close to centromeres (Figure 3F). The
IS0-p locus (located very close to the centromere) displayed the medium
position still closer to the nuclear membrane than to the centromere.

Radial distributions of the fluorescence weight centers of chromosome
domains, measured in 3D for cell nuclei of human Go-lymphocytes, were
determined for 22 chromosomes (Figure 2A). The most central location was
found for chromosomes 16, 19, and 22; the most peripheral for chromosomes
3,4, 8, and 18 (Figure 2B). In Figure 2B, the average 3D positions of the
chromosome fluorescence weight centers are presented for human Go-
lymphocytes and HT-29 colon carcinoma cells relative to G-band content.
For comparison, 2D membrane-to-domain distances are shown for human
granulocytes and lymphoblasts. Interestingly, the ratio between R and G-
bands (R/G content) can be related to a chromosome location. The center-to-
chromosome distance is approximately proportional to the G-band content
for Go-lymphocytes, granulocytes, HT-29 cells, and Ilymphoblasts.
Differences in the distance distributions reported for various cell types may
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be related mainly to the procedure for determination of nuclear parameters, or
to the normalization used by different laboratories. Comparison of the
positions of individual chromosomes obtained in parallel measurements (Go-
lymphocytes and HT-29 cells) indicated that the nuclear positions for the
majority of chromosomes are very similar for both cell lines (Figure 2B). In
these two cell types differences in center-to-chromosome distances, larger
than 10% of the local radius, were found for chromosome 5. Moreover, in
granulocytes, contrary to Go-lymphocytes and HT-29 cells, chromosome 16
domain is located much closer to the nuclear periphery than expected.

The central nuclear location of genes belonging to highly expressed gene
regions, as well as the central nuclear location of chromosome domains rich
in highly expressed genes, strongly suggest that the highly expressed gene
regions themselves are located near the nuclear center. In addition, we have
demonstrated that the central nuclear location of highly expressed
chromosome regions is conserved in different cell types, in agreement with
previous findings of Caron et al. (Science, 2001, 291, 1289-1292) that
clusters of highly expressed genes (RIDGEs) reside at the same chromosome
location in various cell types. These results indicate that the mechanism
through which functional nuclear organization of chromatin is established
and maintained consists in the arrangement of highly expressed genes to
clusters located to specific regions of individual chromosomes that is
strikingly similar in different cell types. Thus, two principal compartments
composed of regions with high gene expression (RIDGEs) and regions with
low gene expression (RILGEs) to which multiple regions of individual
chromosomes contribute, are established in cell nuclei. Tissue specific genes
do not seem to influence the basic location of a chromosome, however,
induced transcription of some gene(s) can lead to the changes of the structure
of the locus and its nuclear location. This was shown for MHC region
involving about 3 Mbp.

Multiple regions of a chromosome, contributing to the RIDGE and RILGE
compartments, define chromosome subdomains. The chromosome positions
of RIDGEs at specific regions and their separation by RILGEs is responsible
for bending of chromosome and the structure of chromosome domain.
Therefore, two genetic elements of a particular subdomain might exist closer
to each other than the elements located in different subdomains, depending
on the chromosomal positions of RIDGEs and RILGEs. Indeed, we have
demonstrated that the RARa and TP53 genes as well as TP53 and iso-q are
located closer to each other in comparison to their distances from centromere
of the chromosome 17, despite the greater molecular distance between the
genes located on the opposite arms of the chromosome. Our results show
that, in general, there i1s no proportionality between the physical and
molecular distance of two genetic elements of the same chromosome.

55



along x-direction

Distributions e ABL
N e cen9
° L]
@ Domain g

Distributions
along y-direction

3] Distributions
along x-direction /\ e TP53
4 ¢ RARa
— o cenl?
£ 3 o° | @ Domain17
=
@ 2 feaeyenidl
X 2.
‘.5 1_4 210.12345
>
g) O B e
o
(U | L[]
s -1
(8]
% -2 [Distributions
3 along y-direction
o 3 ;
-4
'5 L) L] L) L) L) L) L) L) L)
5 —— —
Distributions e c-MYC
4 along x-direction e cen8
@® Domain8
> f\
= o
o 2 - .
c>.é 1--3-2-1012345 o ee
>
2 of .
i)
@©
o 1 \
(&)
% -2 |pistributions
0 along y-direction
a -3
N A
-5 bees -
5 4 -3 -2-10 1 2 3 4 5
Distance along x-axis [um]
E
0.025 @ RARa-Cl17
O TP53-RARa
2 0.020 { ® TP53-C17
‘© © Is0q-TP53
S © Cil7-soq
© 0.015 ;
2
9 !
< 0.010
Q0
o
o 0.005 -
0.000©C

56

o 1 2 3 4 5 6 7
Distance [um]

5 4 -3-2-101 2 3 4 5

D

Probability [x10™2]

Distance along y-axis [%0]

Distance along x-axis [um]

Iso p
Isoq
RARA
TP-53
cenl?7

6

00000

h A O NBR O R NN

ﬂ
:

@0

20
Distance in % of radius

40 60 80 100

TP53
cen 17

(O]

5 4-3-2-101 2 3 45

Distance along x-axis [%]

Figure 1. Structure of a chromosome domain in the nucleus.



(A), (B) and (C) Structure of the chromosome 17 (A) 9 (B) and 8 (C) domains
is shown. The x-axis was set to the fluorescence center of the domain and
athin section (1 um) was cut in the central plane. Next, the whole
chromosome was shifted to the medium position of the domain along the
x-axis. The figures show the positioning of genes (red and black circles) and
centromeres (green circles) relative to the center of the chromosome domain
(blue circle) in the nucleus. The degree of variation in the x direction for the
genes and centromeres is presented (upper left panel), as well as the degree
of variation in the y direction (lower left panel).

(D) The center-to-locus distances for genetic elements of chromosome 17. The
most central location was found for the TP53 gene, further for the iso g locus,
and for the RARa gene. The centromere as well as the iso p locus were found
near the nuclear periphery.

(E) The locus-to-locus distances for genetic elements of the chromosome 17.
The centromere-to-TP53 (black circles), centromere-to-RARa (red circles),
and centromere-to-iso g (orange circles) distances are, on average, longer
than TP53-to-RARa, TP53-to-iso g, distances (yellow and green circles).

(F) The investigated genes do not approach the corresponding centromeres.
The mutual positions of the TP53 genes relative to centromere 17 are shown.
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Figure 2. Location of chromosome Content of G-bands

domains in human cell nuclei.

(A) Radial 3D distributions of chromosome domains in cell nuclei of human
Go-lymphocytes are shown for 4 chromosomes. The mean values of the
distributions and their standard errors are given in each panel.
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(B) The dependence of the 3D distances between the nuclear center and the
chromosome fluorescence center on the G-band content is shown for two cell
types: Go-lymphocytes (black triangles) and colon carcinoma cell line HT-29
(white circles). For comparison, the same dependence is included from our
earlier 2D measurements for human blood granulocytes (white circles). 2D
measurements for lymphoblasts are also shown (black circles).

GRANTS:

GA CR 202/98/P253

Changes of the structure of interphase nuclei of human leukemic cell lines
after the influence of differentiating agents and radiation

Principal investigator: E. Bartova, guarantor: S. Kozubek, 1998 - 2001

GA CR 202/99/P008
Image analysis in the study of the structure of interphase cell nucleus

Principal investigator: M. Kozubek, FI MU, Brno, guarantor: E. LukaSova,
1999 - 2001

GA CR 202/99/0959
The use of multiple optical tweezers to controlled manipulation and rotation
of microobjects

Principal investigator: M. LiSka, VUT, Brno, principal co-investigator:
E. Lukésova, 1999 - 2002

GA AS CR S5004010
Development of the new diagnostic techniques for oncology
Principal investigator: S. Kozubek, 2000 - 2004

GA AS CR B5004102

Nuclear topography of some protooncogenes in human neutrophils and
leukemic cells

Principal investigator: E. Bartova, 2001-2003

GA AS CR K5052113

Structure, expression and interaction of the genome

Principal investigator: V. Paces, IMG AS CR, Prague, principal co-
investigator: S. Kozubek, IBP AS CR, Brno, 2001 - 2004

MH NC 5955-3

The topography of specific genetic loci in normal and malignant cell nuclei
and 1ts use for the diagnostics and treatment of solid tumors

Principal investigator: E. Lukasova, 2000 - 2002
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LABORATORY OF PLANT DEVELOPMENTAL GENETICS (LPDG)

HEAD: PROF. RNDR. BORIS VYSKOT, DRSC.

SCIENTISTS: RNDR. Jiki SIROKY, CSC.
RNDR. EDUARD KEJNOVSKY, CScC.
RNDR. BOHUSLAV JANOUSEK, PH.D.
MGR. KAREL RiHA, PH.D.
MGR. JITKA ZLUVOVA, PH.D.

TECHNICAL ASSISTANT: MARTINA KATOLICKA

GRADUATE STUDENTS: MGR. JAROMIRA HODURKOVA
MGR. VLADIMIRA HYKELOVA
MGR. MARTINA LENGEROVA
MGR. ROMAN HOBZA

UNDERGRADUATE STUDENTS: PREMYSL SOUCEK
PAvLA HRUSAKOVA

(a) DNA methylation in plant development

1. Immunohistochemical study of DNA methylation dynamics during
embryogenesis

We have studied global changes in DNA methylation during plant
embryogenesis in Silene latifolia using an indirect immunohistochemical
approach (Fig. 1). In the globular embryo, which is characterised by nearly
non-differentiated cells, a low level of DNA methylation is present. In the
heart stage, when basic body patterns are formed, the embryo forms highly
methylated primordia of cotyledons and radicula, whereas the other parts of
the embryo remain lowly DNA methylated. During the later embryo
development, differentiation on the DNA methylation level proceeds together
with the tissue differentiation. The fully developed embryo contains highly
methylated root and shoot meristems, a lower level of DNA methylation is
present in the provascular tissue and the lowest level takes place in the
epidermal and subepidermal layers. The endosperm tissue of the fully
differentiated but not mature seed contains a low level of DNA methylation,
which rapidly increases during the seed maturation and desiccation.
We conclude that plant embryos are subject to prominent, global DNA
methylation dynamics, similarly as embryos in mammals.
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Figure 1. Immunohistochemical study of DNA methylation dynamics.

A primary antibody against 5-methylcytosine was detected with secondary
FITC-labelled antibody (green signals). Slides were counterstained with DAPI
(blue). Bars represent 100 um. (a) Section of the globular embryo. Both the
embryo (em) and perisperm (per) display a low level of DNA methylation.
(b) A partial section of the late torpedo embryo. The highest intensity of the
antibody signal is present in the shoot apical meristem (sam), a lower DNA
methylation signal is localised to the cotyledons (co). (c) Labelling of the fully
differentiated embryo with anti-5-methylcytosine antibody. A high DNA
methylation signal is restricted to the shoot apical meristem (sam). The other
parts of the embryo — cotyledons (co) and hypocotyl (hy) are rather less
methylated. The lowest DNA methylation signal is present in the endosperm
tissue (en). (d) A transversal section of the cotyledons of the fully
differentiated embryo. The nuclei of the provascular tissue (pt) are labelled
much higher than the nuclei of the epidermal and subepidermal layers.
(e) Detection of the 5-methylcytosine in the mature dry seed. Prominent
antibody signals are present in the shoot apical meristem (sam), less intensive
signals are localised to the cotyledons (co) and hypocotyl (hy). (f) A partial
section of the hypocotyl (hy) and endosperm (en) of the mature dry seed. Note
the intensity of the anti-5-methylcytosine signal in the endosperm tissue.

2. Cytosine methylation pattern in a tissue specific gene

A possible role of DNA methylation in the transcriptional control of the
MROS1 gene (Male Reproductive Organ Specific) was checked by
comparison of cytosine methylation patterns in a non-expressing tissue —
leaves, and the tissue where this gene begins to be expressed — binucleate
pollen. The genomic sequencing data obtained in leaf samples showed
a significantly higher methylation level of a 150 bp long part of the 5’
upstream region when compared to the neighboring 100 bp part of
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transcribed region. However, the control role of this DNA hypermethylation
cannot be stated since similar methylation patterns of 5’ upstream region
(presence of a 50 bp large hypermethylated part) were also found in
binucleate pollen where the MROS1 gene is transcribed. The hyper-
methylated region could represent a boundary which separates the MROS1
gene from the global DNA methylation changes which occur in the
vegetative nucleus of mature pollen grains. This research is realised in
collaboration with Dr. Sachihiro Matsunaga (University of Tokyo).

(b) Structure and evolution of Silene genome and sex chromosomes

1. Construction and screening of BAC and phage genomic libraries

We screened a partial BAC library of Silene latifolia with the aim to find
clones giving discrete signal in FISH on the sex chromosomes (collaboration
with Dr. Sarah Grant, University of North Carolina; Prof. J. S. Heslop-
Harrison, John Innnes Institute; Dr. Jifi Macas, Institute of Plant Molecular
Biology). Such BACs would represent powerful tool in searching for
autosomal progenitors of sex chromosomes in hermaphroditic Silene species.
BAC library was screened with various probes (genomic DNA, cDNA,
rDNA etc.) using colony hybridization manually or with robots arraying
BACs onto membrane (Fig. 2a) and also using DNA microarrays. BAC
clones strongly hybridizing with genomic DNA contained repetitive
sequences and painted all chromosomes in FISH (Fig. 2b) while weakly
hybridizing clones containing single- or low-copy sequences resulted in
discrete signals in FISH (Fig. 2c¢).

Figure 2. Hybridization of robotically arrayed BAC clones hybridized with
labelled S. latifolia genomic DNA (a). Fluorescence in situ hybridization
signals with BAC clones containing repetitive sequences (b) or single copy
sequences only (c).

We also studied distribution of genes in S. latifolia genome. We used gene-
rich Arabidopsis thaliana genomic DNA for interspecific FISH with
S. latifolia chromosomes. Our previous results indicate that genes in large

61



S. latifolia genome and some other Silene genomes are homologous to
A. thaliana genes and are mostly located in subtelomeric regions of all
chromosomes.

2. Isolation and characterization of sex specific genes

We have isolated six sequences (DD3, DD7, DD14, DD26, DD44, DD51) by
differential display method. We suppose that these sequences can play a role
during male phenotype expression. All clones were localized in genome of
Silene latifolia applying PCR on sorted chromosomes. We have used RT-
PCR and Northern blot analysis to verify expression of cloned sequences.
Only two (DD3, DD44) from six isolated sequences revealed differences in
expression pattern between males and females or were localized on sex
chromosomes. One of the DD3 alleles was localized using chosen primers on
the Y chromosome and we have proved that this sequence is also expressed
there. DD44 was localized on the sex chromosomes and is expressed both on
the X and on the Y chromosome (Fig. 3a,b). The DD44 sequence was also
localised on S. latifolia chromosomes using in situ hybridization (FISH). The
probe for FISH was obtained by screening a genomic phage library
(collaboration with Dr. Sarah Grant, University of North Carolina). The
insert from a positive phage (16 kbp long) was recloned to pBR322 plasmid
and labelled by Cy3-dUTP. DD44 probe was localised to the distal regions of
longer arms of both the sex chromosomes, X and Y (Fig. 3c). The results are
consistent with the segregation analysis showing the presence of X and Y
linked copies in the S. latifolia genome. The precise cytological localisation
was further confirmed using cultured cell deletion mutants; female S. latifolia
cells possessing a deletion on the distal region of longer arm of the
X chromosome and male cells with the completely missing shorter arm of the
Y. The DD44 sequence is thus positioned in the pairing region of the sex
chromosomes which otherwise do not pair during meiosis.

In collaboration with Prof. loan Negrutiu (ENS de Lyon) we have positioned
three marker genes (SLX1, SIX3, SIX4) on the X chromosome in Silene
latifolia. Relative distances between these genes were deduced from the
percentage of recombination calculated for each gene pair by two different
approaches — Haldane and Kossambi mapping function. Both methods
suggest that the relative position of the three genes is SIX1-SIX3-SIX4.
Considering the existence of interference between the genes, distance
calculations by Haldane mapping function seems to be more precise — 27 cM
between SIX1 and SIX3, 49 c¢cM between SIX3 and SIX4. The statistical
significance of the results was verified by standard error calculation. By this
analysis we have generated the system of reference for other Silene species.
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Figure 3. Characterization of DD44 gene. (a) PCR localization on sorted
chromosomes  with specific primers [1. DNA markers, 2. no template,
3. autosomes, 4. X chromosomes, 5. male genomic DNA, 6. female genomic
DNA]. (b) Expression (RT-PCR) analysis with DD44 primers [1. DNA
markers, 2. male RNA (leaves), 3. female RNA (leaves), 4. male RNA
(flowers), 5. female RNA (flowers), 6. male RNA (buds), 7. female RNA (buds),
8. RNA (seedlings), 9. DNA markers]. (c) Localization of DD44 on S. latifolia
sex chromosomes, male mitosis. DD44 is located to the subtelomeric region of
longer arms of the sex chromosomes.

GRANTS:

GA AS CR A5004901
Nuclear structure and histone acetylation in plant cells
Principal investigator: B. Vyskot, 1999 - 2001

GA AS CR K5052113

Structure, expression and interaction of the genome

Principal investigator: V. Paces, IMG AS CR, Prague, principal co-
investigator: B. Vyskot, IBP AS CR, Brno, 2001 - 2004

GA CR 521/99/0696
Kinetics of DNA methylation in embryogenesis and seed germination
Principal investigator: B. Vyskot, 1999 - 2001

GA CR 521/96/K117

New methods for effective studying and mapping of crop plants

Principal investigator: J. Dolezel, IEB AS CR, Olomouc, principal co-
investigator: J. Sirok}'l, IBP AS CR, Brno, 1996 - 2001
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LABORATORY OF MOLECULAR ANALYSIS OF PLANT DEVELOPMENT
(LMAPD)

HEAD: RNDR. BRETISLAV BRZOBOHATY, CSC.

SCIENTISTS: MGR. EVA FRIMLOVA, CScC.
RNDR. ELISKA NEJEDLA, CScC.*
MGR. JAN ZOUHAR, PH.D.

RESEARCH FELLOW: MGR. JAN NEJEDLIK

GRADUATE STUDENTS: MGR. JAN HEJATKO
MGR. MARKETA SAMALOVA
MGR. PETRA BORKOVCOVA
MGR. HANA BUBENICKOVA
MGR. MARKETA PERNISOVA
MGR. JANA HRADILOVA
MGR. MICHAL SLANY
MGR. PREMYSL SOUCEK

UNDERGRADUATE STUDENTS: ALENA REKOVA, BcC.
PETR KLIiMA, BC.

*external co-worker

Biological function of a putative cytokinin receptor CKI1

Previously we have found that an insertion of an Enl transposon in a gene
CKI1 results in a perturbation of sexual reproduction in Arabidopsis thaliana.
Using light, electron scanning and laser confocal microscopy, we have shown
that the defect in sexual reproduction is caused by an early block in ovule
development. We have identified the position of the block by laser confocal
microscopy. CKI1 expression pattern was analyzed first by in situ RNA
hybridization. The results are in a good agreement with the morphological
analysis of the mutant phenotype. The results obtained by in situ RNA
hybridization are being confirmed by analyzes of transcription activity of
a putative CKI1 promoter in transgenic plants harboring transcription fusion
of the promoter with a GUS reporter gene. The corresponding binary vector
was constructed and transgenic Arabidopsis plants harboring the fusion
integrated in genomic DNA were prepared by vacuum infiltration.
Preliminary analysis of the plants revealed that the promoter region has been
chosen correctly, and it can be assumed that a detailed analyzes of the plants
will confirm results obtained by in situ RNA hybridization. As
a complementary approach, a histochemical in situ localization of the CKI1
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gene product will be performed. To achieve this, CKI1 specific polyclonal
antibodies were prepared. cDNA coding a part of a cytoplasmic CKI1
domain was cloned into a suitable vector, the protein was produced in
a bacterial expression system and a purification scheme was developed. The
highly purified antigen was used in four independent immunizations. Anti-
CKI1 specific antibodies were purified on the immobilized CKI1 cytoplasmic
domain used for immunization, and purity and sensitivity of the purified
antibodies was analyzed first by Western blot. The antibodies will be used for
histochemical analyzes of CKI1 distribution in Arabidopsis.

The role of cytokinin metabolism in plant growth and development

A transcription activation system based on a synthetic promoter pOp and
a corresponding chimeric transcription activator LhG4 was employed to
achieve regulatable expression of isopentenyl transferase, IPT, in transgenic
tobacco. The system allowed us to analyze in detail developmental
consequences of ipt activation in germination and early seedling
development. We focused on analysis of (i) dynamics of changes in cytokinin
metabolism upon ipt activation and (ii) subsequent chain of developmental
alterations leading to transition from originally almost normal seedling to
a completely distinct teratoma structure. We established a very similar
system in Arabidospsis. Although the extent of changes in endogenous
cytokinins in response to ipt activation was very similar in the two plant
species, major differences in biological responses to the increased levels of
endogenous cytokinins were found among tobacco and Arabidopsis. We are
analyzing mechanisms underlying the different responses.

Cytokinins and auxins in regulation of plant development

The role of subcellular compartmentation of cytokinin metabolism in
regulation of their biological activity is investigated. First, increased rate of
cytokinin biosynthesis is triggered by induction of expression of a key
enzyme of cytokinin biosynthesis, isopentenyl transferase, in tobacco
protoplasts. The protoplasts are then fractionated and chloroplasts and
vacuoles are isolated. Rate of sequestration and subsequent metabolic
conversions in the chloroplasts and vacuoles of cytokinins originally
synthesized in the cytoplasm are analyzed by LC-MS/MS. Second, feasibility
of regulated cytokinin release from cytokinin-O-glucosides in individual
subcellular compartments using a maize g-glucosidase, Zm-p60.1, specific
for cytokinin-O-glucosides 1s analyzed. Zm-p60.1 is a plastid/chloroplast
enzyme. Information specifying subcellular targeting in Zm-p60.1 cDNA has
been modified to achieve re-direction of individual Zm-p60.1 derivatives
from plastids/chloroplasts into (i) the vacuole, and (i1) secretion into the
extracellular space. The derivatives were placed under a control of a tetra-
cycline-inducible promoter, and the resulting constructs were transformed
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into tobacco. Upon induction, the changes in cytokinin metabolite spectra in
intact protoplasts, and isolated chloroplasts and vacuoles are being analyzed
by LC-MS/MS.

GRANTS:

GA AS CR A5004001
Transcription activation system for studying the relationship between
cytokinin metabolism and action in Arabidopsis and tobacco

Principal investigator: B. Brzobohaty, principal co-investigators: A. Kude-
rova, Fac. Sci. MU, Brno; I. Machackova, [EB AS CR, Prague, 2000 - 2002

GA AS CR K5052113

Structure, expression and interaction of the genome

Principal investigator: V. Pacles, IMG AS CR, Prague, principal co-
investigator: B. Brzobohaty, IBP AS CR, Brno, 2001 - 2004

GA CR 206/96/K188
Cytokinins and auxins in regulation of plant development

Principal investigator: I. Machackova, IEB AS CR, Prague, principal co-
investigator: B. Brzobohaty, IBP AS CR, Brno, 1996 - 2001

ME CR LNOOAOS81

Program Research Centres "Signalling pathways in plants"

Coordinator: I. Machackova, IEB AS CR, Prague, participant: B. Brzobohaty,
IBP AS CR, Brno, 2000 - 2004
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KINETICS OF THE CELL POPULATIONS
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LABORATORY OF CYTOKINETICS (LC)

HEAD: DOC. RNDR. ALOIS KOzZUBIK, CScC.

SCIENTISTS: DOC. RNDR. JIRINA HOFMANOVA, CScC.
RNDR. JAN VONDRACEK, PH.D.
MGR. MARTINA KOVARIKOVA, PH.D.

RESEARCH FELLOWS: RNDR. JIRINA HOLA

MGR. JAROMIRA NETIKOVA
TECHNICAL ASSISTANT: EvA KOUKALOVA
GRADUATE STUDENTS: MGR. ZDENEK ANDRYSIK

MGR. JIRI PACHERNIK

MGR. JIRI STIKA

MGR. ALENA VACULOVA
MGR. KAREL SOUCEK

MGR. KATERINA MINKSOVA

UNDERGRADUATE STUDENTS: LENKA SINDLEROVA
PETR ORSAG
PETRA RUZICKOVA
LENKA UHMANOVA

We have continued studies on interactions of cytokines TGF-31 and TNF-a
with inhibitors of metabolism of arachidonic acid (AA) in regulation of
cytokinetics (proliferation, differentiation and apoptosis) in normal and tumor
cell populations. These studies have been based on the hypothesis that both
cytokines and cell membrane phosholipid derivatives play a key role in the
regulation of the aforementioned processes. We have used an array of
structurally diverse compounds blocking AA metabolism: eicosatetraynoic
acid (ETYA, a competitive inhibitor of AA metabolism), nordihydro-
guaiaretic acid (NDGA, lipoxygenase inhibitor), baicalein ( 12-lipoxygenase
inhibitor), indomethacin (cyclooxygenase-1 and —2 inhibitor), niflumic acid
(cyclooxygenase-2 inhibitor), and proadifen (cytochrome P450 inhibitors).
The compounds were chosen because of their potential anti-tumorigenic
effects.

Results of studies on effects of cytokines. We have studied the mechanism by
which TGF-1 potentiates myeloid differentiation of human leukemic cells
(NB-4, HL-60), induced by all-trans retinoic acid (ATRA). Attention was
paid especially to the role of Bcl-2 family proteins in inhibition of
programmed cell death induced by ATRA and inhibited by TGF-f31. It was
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shown that this effect does not depend on the expression of selected Bcl-2
family proteins. In addition, we have studied whether the potentiation of
differentiation effects by TGF-B1 and ATRA co-treatment is related to
changes in expression of TGF-BRI and TGF-BII receptors. However,
no significant changes in expression of receptors were found. A number of
novel clones of leukemia cell lines resistant to ATRA were prepared, in order
to study possible interactions of ATRA and TGF-[31 effects.

Effects of TNF-a, TRAIL and Fas. Using the human leukemia U937 cell line,
we have investigated the effect of dimethyl sulfoxide (DMSO) on apoptosis,
induced by receptors of TNFR family. Both coincubation and preincubation
of U937 cells with DMSO potentiated effects of anti-Fas monoclonal
antibody, recombinant human TRAIL and TNF-a. DMSO did not affect
expression of apoptosis-regulatory proteins, such as Mcl-1, Bcl-2, Bcel-X,
Bax, cIAP-1, cIAP-2, XIAP, c-FLIP, caspase-3, caspase-8. However, it was
found that DMSO significantly potentiates mitochondrial membrane
depolarization.

The effects of TNF-a on colon carcinoma cells. It was shown that cells of
human colon adenocarcinoma HT-29 line are relatively resistant to acute
cytotoxic and antiproliferative effects of TNF-a although these effects can be
potentiated by inhibition of proteosynthesis by cycloheximide. Inhibition
of cell growth, apoptosis and decrease in cell viability were not apparent
before 96 and 120 hours of treatment. However, in addition to this retarded
effects TNF-a induced early events characteristic for apoptosis - activation of
caspase-3, cleavage of poly/ADP-ribose)polymerase to its 89 kD fragment
and production of reactive oxygen species (ROS).

Interaction of polyunsaturated fatty acids (PUFAs) with inductors of
apoptosis. It was demonstrated that pretreatment with PUFAs of n-3
(docosahexaenoic acid) or n-6 types (arachidonic acid) sensitized HT-29 cells
to acute apoptotic effects of sodium butyrate (NaBt), anti-Fas antibody (CH-
11) or TNF-a. These effects were associated with increased production of
ROS, lipid peroxidation and dissipation of mitochondrial potential.

The effects of inhibitors of AA metabolism. These effects were studied using
specific inhibitors of AA metabolism with respect to the proliferation and
death of undifferentiated or NaBt differentiated HT-29 cells. Differentiated
cells were more sensitive to effects of inhibitors particularly those of
cyclooxygenase. The effects of TNF-a were further investigated after the
treatment of cells with NaBt or inhibitors of AA metabolism. While no
changes 1n resistance to antiproliferative TNF-a effects were observed,
cytokine promoted induction of cell death was significantly increased.
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The effects of inhibitors of AA conversion by cyclooxygenases, lipoxy-
genases or cytochrome P450 were studied also with other cell populatins,
such as murine fibrosarcoma G:5:113 cell line, human HaCaT keratinocytes
and HL-60 cells. While the cyclooxygenase inhibitors (ibuprofen,
flurbiprofen and diclophenac) did not significantly alter G:5:113 cells
proliferation, the 5- and 12-lipoxygenase (NDGA, esculetin, baicalein) and
cytochrome P450 inhibitors (proadifen) inhibited proliferation and induced
specific changes in cell cycle, without inducing apoptosis. The cyclo-
oxygenase inhibitors (indomethacin and piroxicam) had no effect on HaCaT
cells, while ETYA (a competitive AA analogue), NDGA and esculetin
inhibited cell proliferation and induced apoptosis (PARP cleavage). Esculetin
induced morphological changes associated with F-actin re-distribution. The
inhibitors had no effects on cytokeratin and E-cadherin expression.

Furthermore, we have studied effects of inhibitors on apoptosis induced by
TNF-a. It was found that both indomethacin and NDGA induce apoptosis in
HL-60 cells; however, in the case of NDGA this process was associated with
depolarization of the mitochondrial membrane, cytochrome c release and
caspase-3 activation. Both compounds synergistically potentiated apoptotic
effects of TNF-a. However, they had no effect on apoptosis induced by anti-
Fas antibody. Incubation of HL-60 cells with both inhibitors did not induce
changes in expression of cytosolic phospholipase A,, cyclooxygenase-2 and
S-lipoxygenase proteins. These findings can have implications in the area of
supplementary anti-tumor therapy.

Results in the field of ecotoxicology. We have studied estrogenic effects of
polycyclic aromatic hydrocarbons (PAH) in vitro. It was found that
especially benzo[a]pyrene and benz[a]anthracene can activate estrogen
receptor and potentiate the effects of natural estrogens (17B-estradiol).
We have also studied effects of these compounds on activation of MAP
kinases, Erk1/2, and their relation to estrogenic effects of PAH. We believe
that these results contribute to the understanding of control processes in
epithelial cells as well as to the understanding of adverse affects of
environmental contaminants.

Results in the field of applied research and development. The current
potential of five laboratories was further increasaed with the aim to contribute
to the clinical praxis: Research on the role of DNA-binding sites of p53
protein in interaction with specific DNA structures, especially supercoiled
(sc) DNA and chemically-altered DNA (Laboratory of Molecular Biophysics
and Pharmacology) was extended to the in vivo level using the methodologies
of the Laboratory of Cytokinetics and the Laboratory of Experimental
Hematology; studies were aimed at understanding of mutual interactions
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between experimentally-implanted tumor and host organism; special
attention was payed to effects on hematopoiesis.

Our efforts also resulted in founding the Consortium of Infusia a.s., Faculty
Hospital of Charles University, Hradec Kralové and Laboratory of
Cytokinetics. The goal is to develop and produce novel types of lipid
emulsions for parenteral nutrition of patients.

GRANTS:

GA AS CR S5004009
Alternative therapeutic strategies in oncology
Principal investigator: A. Kozubik, 2000 - 2004

GA AS CR P1050128
Dynamics of processes in living and non-living matter - multifunctional
equipment for fluorimetry, photometry and luminometry

Coordinator: K. Ulbrich, IMCH AS CR, Prague, principal co-investigator:
A. Kozubik, IBP AS CR, Brno, 2001

GA AS CRK5011112

Molecular and cellular basis of weight disorders

Principal investigator: P. MareS, PGl AS CR, Prague, principal co-
investigator: A. Kozubik, IBP AS CR, Brno, 2001 - 2004

GA CR 524/99/0694
Polyunsaturated fatty acids and cytokines - their role in maintenance of

homeostasis at the cell population level
Principal investigator: A. Kozubik, 1999 - 2001

GA CR 301/00/0563

Modulation of tumor cells defense: Definition and inhibition of survival
mechanisms suppressing apoptosis mediated by Fas and employed by tumor
cells

Principal investigator: M.A. Sheard, MOU, Brno, principal co-investigator:
J. Vondracek, IBP AS CR, Brno, 2000 - 2002

GA CR 525/01/D076

Activation of MAP protein kinase pathways by polycyclic aromatic
hydrocarbons in vitro - a potential nongenotoxic mechanism underlying the
effects of environmental contaminants

Principal investigator: J. Vondracek, guarantor: A. Kozubik, 2001 - 2004
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GA CR 305/01/0418

Cellular and molecular pharmacology of platinum and ruthenium anticancer
drugs

Principal investigator: A. Kozubik, 2001 - 2003

GA CR 525/01/0419

Dietary lipid components in the regulation of cytokinetics of colonic
epithelium

Principal investigator: J. Hofmanova, 2001 - 2003

IGA MH CR NC/6171-3

Changes of lipid metabolism and their effects in colorectal carcinoma
patients - perspective use in nutritional support

Principal investigator: Z. Zadak, FN UK, Hradec Kralove, principal co-
investigator: J. Hofmanova, IBP AS CR, Brno, 2000 - 2002

MPO FD-K/033

Development of parenteral lipid emulsion and technical solution of its
application

Principal investigator: INFUSIA a. s., Hofatev, principal co-investigator:
A. Kozubik, IBP AS CR, Brno, 2001

University development foundation 0568/2001

The effects of polyunsaturated fatty acids on activity of cytokine TNF-a
Principal investigator: A. Vaculova, co-investigators: J. Hofmanova, IBP AS
CR, Brno, V. Simek, Fac. Sci. MU, Brno, 2001

University development foundation 567/2001

The effects of intracellular molecules on activity of cytokine TNF-a -
student's research

Principal investigator: J. Stika, co-investigators: J. Hofmanova, M. Marek,
E. Janouskovcova, Fac. Sci. MU, Brno, 2001
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LABORATORY OF EXPERIMENTAL HEMATOLOGY (LEH)

HEAD: MUDR. MICHAL HOFER, CScC.

SCIENTISTS: PROF. MUDR. MILAN POSPISIL, DRSC.
MUDR. ANTONIN VACEK, CSc.*
RNDR. ZUZANA HOFEROVA, CSC.*

RESEARCH FELLOWS: RNDR. JIRINA HOLA
MGR. JAROMIRA NETIKOVA
ING. IVA PIPALOVA*

TECHNICAL ASSISTANT: VERA REICHMANNOVA
GRADUATE STUDENT: MGR. LENKA WEITEROVA

*external co-worker

In 2001, studies on pharmacological stimulation of hematopoiesis, damaged
by combined action of ionizing radiation and cytostatic therapy, were
performed. In the experiments, in vivo and in vitro techniques were used,
cobalt irradiator Chisostat served as radiation source, cisplatin was employed
a model cytostatic drug.

Preceding studies showing the ability of drugs elevating extracellular
adenosine (dipyridamole (DP) and adenosine monophosphate (AMP)) and
granulocyte colony-stimulating factor (G-CSF) to potentiate mutually their
stimulating actions on hematopoiesis damaged by exposure of experimental
animals (mice) to ionizing radiation or cytostatic therapy were followed by
aseries of experiments in which hematopoietic system was deeply
suppressed by combined exposure to both the damaging influences
mentioned. Results of these experiments showed that also under these
experimental conditions, the combination of DP, preventing the cellular
uptake of adenosine, and AMP, a source of adenosine, with G-CSF may be
advantageous. Such therapeutic procedure led to significant increase of
numbers of hematopoietic progenitor cells for granulocytes and macropages
(GM-CFC) in hematopoietic organs in early intervals after cessation of the
treatment. This increase of GM-CFC numbers was succeeded in subsequent
time intervals by an increase of the counts of mature granulocytes in the
peripheral blood. Thus, the prerequisite for higher resistance of the
experimental animals against infections accompanying myelosuppressive
states of various origin has been reached. The findings described point out
the possibility to use the drug combination of DP + AMP + G-CSF in human
clinical practice.
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Evaluation of the results of studies testing radio- and chemoprotective effects
of adamantylamide dipeptide (AdDP) has been finished in 2001. Positive
action of this immunomodulator on regeneration of suppressed hematopoiesis
enables to consider further testing of AdDP, namely in clinical studies.

GRANTS:

GA CR 306/99/0027
Enhancement of G-CSF action by adenosine signalling: Testing of its
potential clinical use in murine models

Principal investigator: M. Hofer, principal co-investigator: J. Vacha, LF MU,
Brno, 1999 - 2001

GA AS CRK5011112

Molecular and cellular basis of weight disorders

Principal investigator: P. MareS, PGl AS CR, Prague, principal co-
investigator: M. Hofer, IBP AS CR, Brno, 2001 - 2004

GA MI PZ 72/25/97

Radioprotective and chemoprotective effects of the immunomodulator
adamantylamide dipeptide (AdDP)

Principal investigator: K. Masek, IP AS CR, Prague, principal co-
investigator: M. Hofer, IBP AS CR, Brno, 1997 - 2001
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LABORATORY OF FREE RADICALS PATHOPHYSIOLOGY (LFRP)

HEAD: RNDR. ANTONIN LOJEK, CScC.

SCIENTISTS: RNDR. MiLAN Ciz, PH.D.
RNDR. HANA CiZOVA, PH.D.
RNDR. LUKAS KUBALA, PH.D.

TECHNICAL ASSISTANTS: BLANKA PANAKOVA

LENKA VYSTRCILOVA
RESEARCH FELLOW: SYLVA POKORNA
GRADUATE STUDENTS: MVDR. IVANA PAPEZIKOVA

MGR. MARTINA PAVELKOVA
MGR. DANIELA HRADILOVA
MGR. LUCIE GALLOVA

UNDERGRADUATE STUDENTS: EvA PRACHAROVA
KATERINA MEJSTRIKOVA

Bacterial strain Streptococcus mutans was used to differentiate between
extra- and intracellular reactive oxygen species production by human
leukocytes. Significant differences were observed when comparing the
chemiluminescence (CL) activity of the same number of cells in leukocyte
rich plasma and in isolated leukocytes. The peak CL response of leukocyte
rich plasma was higher than that of isolated leukocytes (8210 RLU vs. 5406
RLU for 2 x 10’ cells). On the other hand, the CL reaction was much faster in
isolated cells (2.2 min vs. 16.5 min). Additional flow cytometrical
measurements showed S. mutans not being phagocytosed in the absence of
opsonins. All the results obtained suggest an extracellular production of
reactive oxygen species to be responsible for the S. mutans-induced CL
activity of isolated leukocytes.

Systemic inflammatory responses following heart transplantation (HTx) and
open heart surgery (OHS), both involving cardiopulmonary bypass, were
compared. Interleukin (IL-6, IL-8, IL-10) plasma concentrations, lipid
peroxidation, as well as blood phagocyte radical production during surgery
and on the 1st and 7th post-operative days were evaluated in HTx patients
(n=24) and in OHS patients (n=30). IL-6, IL-8 and IL-10 levels increased in
both groups of patients during early reperfusion. They normalized within the
first post-operative day in the HTx group, while the OHS patients' levels of
IL-6 and IL-8 remained elevated on the 7th day after operation. IL-10 plasma
levels were higher in HTx patients during reperfusion. Lipid peroxidation
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was increased after operation in both groups of patients. Phagocyte activity
was enhanced at reperfusion and at all other sampling times only in OHS
patients. Both HTx and OHS are associated with increased oxidative stress
and an enhanced production of pro- and anti-inflammatory cytokines.
Differences in IL-10 production and phagocyte activity could be caused by
a longer duration of ischemia and immunosuppressive therapy in HTx
operations.

In vitro effects of recombinant IL-10, IL-6, IL-8 and TNF- alpha (400, 800,
1200, 1600 pg/ml) both separately and in combination, on the spontaneous
and activated oxidative burst in human whole blood phagocytes was
examined. IL-6, IL-8 and TNF-alpha induced significant increase in reactive
oxygen species production and expression of CDI1lb, CDI5, CD62L.
Conversely, IL-10 had no effect on the oxidative burst of blood phagocytes
and on the expression of adhesion molecules (CD11b, CD15, CD62L, CD31)
on neutrophils and monocytes. Antiinflammatory effect of IL-10 was
observed neither after its co-incubation with proinflammatory cytokines
studied.

The effect of various ascorbic acid concentrations on the antioxidative
properties of plasma and serum of laboratory rats was studied. Total
antioxidative capacity of serum and plasma was evaluated using luminol-
enhanced chemiluminiscence as an ability to scavenge peroxyl radicals.
Synthetic ascorbic acid in the concentration range of 25 — 125 uM was added
to plasma and serum samples. The ability of plasma and serum to scavenge
peroxyl radicals increased proportionally with increasing concentration of
ascorbic acid added. Antioxidative properties of ascorbic acid were proved
also in systems generating the most important reactive oxygen species
occuring in organisms - hydroxyl radicals generated by Fenton reaction and
hydrogen peroxide.

A role of serotonine produced by platelets in inhibition of neutrophil
oxidative burst was studied. Serotonine (0.1 a 0.5 pmol/l) inhibited
neutrophil CL stimulated with Ca*'-ionophore A23187 by 19 and 69%, resp.
Serotonine in the concentration of 1 umol/l decreased also the CL induced
with FMLP (by 79%) and opsonised zymosan (by 39%). CL of various
radicals produced chemically (in cell-free systems) was significantly reduced
by serotonine in the concentration of 10 pmol/l (superoxide anion by 69%,
hydroxyl radical by 34%) and 100 pmol/l (hydrogen peroxide by 63%).
Extracellular concentration of serotonine increased to 0.2 pumol/l (0.125-
0.355 umol/l) after platelet activation, i.e. serotonine can participate in
inhibition of CL. However, platelets inhibited CL significantly more
efficiently than serotonine. It indicates that platelets release other substances
which also contribute to the decrease in concentration of radicals in
surrounding of activated neutrophils.
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GRANTS:

GA CR 524/00/1223

Reactive oxygen and nitrogen metabolites generated by neutrophils under
physiological and pathophysiological conditions

Principal investigator: A. Lojek, 2000 - 2002

GA CR 524/99/D022

The influence of different time of ischemia and reperfusion upon the
development of reperfusion injury of intestine

Principal investigator: H. CiZova, guarantor: M. Ciz, 1999 - 2001

GA CR 524/01/1219

Understanding and modulation of the antioxidative defence mechanisms
in oxidative stress

Principal investigator: M. Ciz, 2001 - 2003

GA AS CRK5011112

Molecular and cellular basis of weight disorders

Principal investigator: P. MareS, PGl AS CR, Prague, principal co-
investigator: A. Lojek, IBP AS CR, Brno, 2001 - 2004

Kontakt MSMT CR 67
The influence of platelets on the respiratory burst of neutrophils
Principal investigator: A. Lojek, 2000 - 2001
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BIOMOLECULAR CENTRE

COORDINATOR: MASARYK UNIVERSITY BRNO
PARTICIPANT: INSTITUTE OF BIOPHYSICS AS CR BRNO
HEAD (IBP AS CR): RNDR. JiRi SPONER, DRSC.

GRADUATE STUDENT: MGR. NADA SPACKOVA

We have continued investigations of the structure and dynamics of DNA and
RNA molecules with the aid of state-of the art computer simulations
(molecular dynamics) combined with other advanced technologies such as
ab initio quantum chemical calculations. Among others, we have finished and
published an extensive study of the structure and dynamics of viral
frameshifting pseudoknot of BWYV (see Fig.). This study revealed unique
information regarding the initial stages of pseudoknot unfolding as well as
unambiguously proved protonization of the key residuum C8. The
simulations have revealed a number of highly structured hydration sites with
residency times of individual water molecules on a scale of several
nanoseconds, that i1s an order of magnitude longer than in the case of
common hydration sites. Further, monovalent cation binding sites with
occupancies above 50% of the time span have been found. Specific hydration
and cation-binding sites evidently contribute to the unique three-dimensional
structure of pseudoknots.

Important results were obtained in the course of studies of guanine
quadruplex molecules. Simulations were used to characterize a wide range of
four, three and double stranded DNA molecules that have been proposed to
be possible kinetic intermediates in the process of quadruplex formation.
Their thermodynamic stability has been characterized using advanced
continuum solvent methods with a direct extraction of the data from the
simulation trajectories. This analysis provides an atomic resolution picture of
the quadruplex formation, considerably extended beyond the available
experimental data.

We have initiated a broad study of additional RNA motifs rich in
noncanonical base pairs such as the RNA E-loop. We have also carried out
preliminary investigations of the conformational plasticity of lateral and
diagonal thymidine loops of quadruplexes.
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Structure of the viral pseudoknot BWYV (Beet Western Yellows Virus).

GRANT:

ME CR LNOOAO16

Program ,,Research Centre* Biomolecular Centre

Coordinator: J. Koda, Fac. Sci. MU, Brno, participant: J. Sponer, IBP AS CR,
Brno, 2000 - 2004
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SIGNALLING PATHWAYS IN PLANTS

COORDINATOR: INSTITUTE OF EXPERIMENTAL BOTANY
AS CR PRAGUE

PARTICIPANT: INSTITUTE OF BIOPHYSICS AS CR BRNO

HEAD (IBP AS CR): RNDR. BRETISLAV BRZOBOHATY, CScC.

SCIENTIST: MGR. JAN ZOUHAR, PH.D.

GRADUATE STUDENTS: MGR. JAN HEJATKO

MGR. PETRA BORKOVCOVA
MGR. HANA BUBENICKOVA

Biological function of a putative cytokinin receptor CKI1

Previously we have found that an insertion of an Enl transposon in a gene
CKI1 results in a perturbation of sexual reproduction in Arabidopsis thaliana.
Using light, electron scanning and laser confocal microscopy, we have shown
that the defect in sexual reproduction is caused by an early block in ovule
development. We have identified the position of the block by laser confocal
microscopy. CKI1 expression pattern was analyzed first by in situ RNA
hybridization. The results are in a good agreement with the morphological
analysis of the mutant phenotype. The results obtained by in situ RNA
hybridization are being confirmed by analyzes of transcription activity of
a putative CKI1 promoter in transgenic plants harboring transcription fusion
of the promoter with a GUS reporter gene. The corresponding binary vector
was constructed and transgenic Arabidopsis plants harboring the fusion
integrated in genomic DNA were prepared by vacuum infiltration.
Preliminary analysis of the plants revealed that the promoter region has been
chosen correctly, and it can be assumed that a detailed analyzes of the plants
will confirm results obtained by in situ RNA hybridization. As a com-
plementary approach, a histochemical in situ localization of the CKI1 gene
product will be performed. To achieve this, CKIl1 specific polyclonal
antibodies were prepared. cDNA coding a part of a cytoplasmic CKI1
domain was cloned into a suitable vector, the protein was produced in
a bacterial expression system and a purification scheme was developed. The
highly purified antigen was used in four independent immunizations. Anti-
CKI1 specific antibodies were purified on the immobilized CKI1 cytoplasmic
domain used for immunization, and purity and sensitivity of the purified
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antibodies was analyzed first by Western blot. The antibodies will be used for
histochemical analyzes of CKI1 distribution in Arabidopsis.

GRANTS:

GA AS CR K5052113

Structure, expression and interaction of the genome

Principal investigator: V. Pacles, IMG AS CR, Prague, principal co-
investigator: B. Brzobohaty, IBP AS CR, Brno, 2001 - 2004

ME CR LNOOAOS81

Program ,,Research Centres* Signalling pathways in plants
Coordinator: I. Machackova, IEB AS CR, Prague, participant:
B. Brzobohaty, IBP AS CR, Brno, 2000 - 2004
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LABORATORY OF COMPUTER AND INFORMATION SERVICES (LCIS)

HEAD: RNDR. JOSEF JURSA, CScC.
TECHNICAL ASSISTANT: LUKAS POSADKA

Standard services of the laboratory:

[

[]

Operation, servicing and development of the IBP local area network
(LAN)

Operation of the connection of the IBP LAN to Brno Academic Computer
Network (BACN) and to the Internet

Cary on e-mail server

Cary on www server of the IBP (http://www.ibp.cz) including data
updating

Current maintenance and development of computer technique (hardware
and software), utilized by all projects solved at the IBP (servers, graphic
workstations and simple PCs with Internet access), which is working

under UNIX, MS Windows NT/2000 and MS Windows 95/98/ME
operating systems

Consulting and guidance services for individual projects (in a limited
amount an expert help with solving computer technique and computer
network connected problems).

Operation and servicing of a ICCBnet (International Center for
Cooperation in Bioinformatics network) national node of the Czech
Republic - http://ICCBnet.ibp.cA

Mirroring of the Protein Database (PDB) accessible through the Internet

Sequence databases and accompanying software - Wisconsin GCG
package - accessible to users from Academy of Sciences and universities
in the Czech Republic

Operation and servicing of a library server used by Academy of Sciences
in Brno region

In 2001 the computer network of IBP and telephone connection was extended
to newly built laboratories.
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GRANTS:

Project UNESCO

Accessibility of biological databases for academic community in the Czech
Republic through the National Node of the ICCBnet (International Center for
Cooperation in Bioinformatics network), Czech Republic.

Principal investigator: J. Jursa

From the UNESCO grant there was bought a disk array for the database
server of the National Node of the ICCBnet and there was extended software
license of Wisconsin Package. From the point of view of the disk space and

software licenses, operation of the server is ensured to the end of October
2003.

86



I1l. PUBLISHED REPORTS

References are given in the original language.

A. PAPERS PUBLISHED IN SCIENTIFIC JOURNALS AND MONOGRAPHS

Bartova, E., Kozubek, S., Jirsova, P., Kozubek, M., Lukasova, E.,
Skalnikova, M., Cafourkova, A., Koutna, I., Pasekova, R.:
Higher-order chromatin structure of human granulocytes

Chromosoma, 110, 2001, 360-370
Bém, P., Burjan, V., Cvachovec, F., Gotz, M., Kralik, M., Kroha, V.,
Lukasova, E., Simeckova, E., Vincour, V.:
Fast neutrons from thick helium target irradiated by 17 MeV deuterons
Nucl. Instrum. Methods Phys. Res., Sect. A, 466, 2001, 509-512
Bezdek, M.
Dynamika genomii a pouceni z rostlinné rise
Ziva, 49(1), 2001, 3-5
Blaha, L., Machala, M., Vondracek, J., Neca, J., Upham, B.:
In vitro assesment of non-genotoxic of polycyclic aromatic hydrocarbons
Toxicology, 164, 2001, 154-155

Brabec, V.:
Recognition of DNA modified by platinum antitumor compounds
by tumor suppressor protein p53

J. Inorg. Biochem., 86, 2001, 25

Brazda, V., Jagelska, E., Karlovska, L., Pale¢ek, E.:
Regulace vazby nadorového supresoru proteinu p53 k cilovym
sekvencim v superhelikalni DNA

Chem. Listy, 95, 2001, 319

Brazdova, M., Palecek, J., Fojta, M., Billova, S., Subramaniam, V.,
Jovin, T. M., Palecek, E.:
Preferencni vazba domén proteinu p53 na superhelikalni DNA
Chem. Listy, 95, 2001, 319-320

Cafourkova, A., Lukasova, E., Kozubek, S., Kozubek, M., Govorun, R. D.,
Koutna, I., Bartova, E., Skalnikova, M., Jirsova, P., Pasekova, R.,
Krasavin, E. A.:

Exchange aberrations among 11 chromosomes of human lymphocytes
induced by y-rays

Int. J. Radiat. Biol., 77, 2001, 419-429
87



Csaszar, K., Spackova, N., Stefl, R., Sponer, J., Leontis, N. B.:
Molecular dynamics of the frame-shifting pseudoknot from beet western
yellows virus: the role of non-Watson-Crick base-pairing, ordered
hydration, cation binding and base mutations on stability and unfolding

J. Mol. Biol., 313, 2001, 1073-1091

Ciz, M., Cizova, H., Lojek, A., Kubala, L., Papezikova, I.:
Ischemia/reperfusion injury of rat small intestine: the effect of
allopurinol dosage

Transplant. Proc., 33, 2001, 2871-2873
Ciz, M., Kubala, L., Cizova, H., Nosal, R., Lojek, A.:
Moznosti stanoveni antioxidacnich vlastnosti leciv
Ceskoslovenska fyziologie, 50, 2001, p. 157
Delalande, O., Malina, J., Hofr, C., Novakova, O., Natile, G., Kozelka, J.,
Brabec, V.:

DNA interactions of antitumor cisplatin analogues containing
enantiomeric amine ligands

J. Inorg. Biochem., 86, 2001, 201

Dornberger, U., gpaékové, N., Walter, A., Gollmick, F. A., Sponer, J.,
Fritzsche, H.:

Solution structure of the dodecamer d-(CATGGGCCCATG), is B-DNA.
Experimental and molecular dynamics study

J. Biomol. Struct. Dyn., 19, 2001, 159-174

Dréabikova, K., Nosal, R., Jan¢inova, V., Ciz, M., Lojek, A.:
Fagocytoza ludskych PMN leukocytov po posobeni histaminu
a dithiadenu

Ceskoslovenska fyziologie, 50, 2001, 158
Dubova, J., Hajkova, M., Brzobohaty, B.:
Defects of pollen development in transgenic tobacco
Scripta Fac. Sci. Nat. Univ. Masaryk. Brun., 27, 2001, 54-55
Dvotakova, D., Krej¢i, P., Mayer, J., Fajkus, J., Hampl, A., Dvorak, P.:
Changes in the expression of FGFR3 in patients with chronic myeloid

leukaemia receiving transplants of allogeneic peripheral blood stem
cells

Brit. J. Haematol., 113, 2001, 832-835

Fadrna, E., gpaékové, N., gponer, J., Koca, J.:
Structure and dynamics of lateral loop regions of DNA guanine qua-
druplex d(G4T4G4)2 studied by advanced molecular modelling methods

J. Biomol. Struct. Dyn., 18, 2001, 896

88



Fajkus, J., Trifonov, E. N.:
Columnar packing of telomeric nucleosomes

Biochem. Biophys. Res. Commun., 280, 2001, 961-963
Fajkus, J., Trifonov, E. N.:
Columnar structure of telomeric chromatin
J. Biomol. Struct. Dyn., 18, 2001, 1017-1018
Fajkusova, L., Lukas, Z., Tvrdikova, M., Kuhrova, V., Hajek, J., Fajkus, J.:
Novel dystrophin mutations revealed by analysis of dystrophin mRNA:

alternative splicing suppresses the phenotypic effect of a nonsense
mutation

Neuromuscular Disorders, 11, 2001, 133-138

Fajkusova, L., Tvrdikova, M., Lukas, Z., Fajkus, J.:
Analysis of dystrophin mRNA in patients with DMD, BMD and XLDC
Eur. J. Hum. Genet., 9, 2001, 310

Fann, J.-Y., Kovarik, A., Hemleben, V., Tsirekidze, N.I., Beridze, T.G.:
Molecular and structural evolution of Citrus satellite DNA
Theor. Appl. Genet., 103, 2001, 1068-1073

Fojta, M., Brazdova, M., Be¢varova, P., Palecek, J., PospiSilova, S.,
Vojtések, B., Palecek, E.:
Binding of latent and activated protein p53 to supercoiled
and chemically damaged DNA

J. Biomol. Struct. Dyn., 18, 2001, 994-995

Fojta, M., Havran, L., Jelen, F., Kizek, R., Palecek, E.:
Mercury electrodes as sensitive tools in the studies of DNA structure,
interactions and damage

J. Biomol. Struct. Dyn., 18, 2001, 896-897

Fojtik, P., Vorlickova, M.:
The fragile X chromosome (GCC) repeat folds into a DNA tetraplex
at neutral pH

Nucleic Acids Res., 29, 2001, 4684-4690

Fojtova, M., Fulneckova, J., Fajkus, J., Kovartik, A.:
Reversibility of cadmium-induced apoptosis is associated with increased
level of telomerase activity in tobacco TBY-2 cells

J. Biomol. Struct. Dyn., 18, 2001, 963

Fojtova, M., Kovariik, A., Matyasek, R.:
Cytosine methylation of plastid genome in higher plants. Fact
or artefact?

Plant Sci., 160, 2001, 585-593
89



Gorinstein, S., Martin-Belloso, O., Park, Y. S., Haruenkit, R., Lojek, A.,
Ciz, M., Caspi, A., Libman, 1., Trakhtenberg, S.:
Comparison of some biochemical characteristics of different citrus fruits
Food Chem., 74, 2001, 309-315

Hanzalek, P., Kypr, J.
Tertiary structures of the Escherichia coli and human chromosome 21
molecules of DNA

Biochem. Biophys. Res. Commun., 283, 2001, 219-223

Haring, D., Kypr, J.:
No isochores in the human chromosomes 21 and 22?
Biochem. Biophys. Res. Commun., 280, 2001, 567-573

Haring, D., Kypr, J.:
Mosaic structure of the DNA molecules of the human chromosomes 21
and 22

Mol. Biol. Rep., 28, 2001, 9-17

Hermanova, M., Lukas, Z., Kroupova, 1., Fajkusova, L., LukasSova, E.:
Diagnostika prenasecek Duchennovy a Beckerovy svalové dystrofie

Biomedical Papers, 145, 2001, 33

Hermanova, M., Nenutil, R., Kroupova, 1., Brazdil, J., Lukasova, E.,
Kozubek, S.:
Amplifikace a overexprese HER-2/neu v invazivnich karcinomech prsu:
srovnavaci analyza metod imunohistochemickych a fluorescencni in situ
hybdridizace

Klinicka onkologie, 14, 2001, 157-162

Hofer, M., Pospisil, M., Weiterova, L., Vacek, A., Znojil, V., Hola, J.,
Pipalova, 1., Vacha, J.:
Granulopoézu stimulujici efekty poddavani kombinace lékii zvysujicich
extraceluldrni hladinu adenosinu a G-CSF u mysi exponovanych
ionizujicimu zareni nebo cytostaticke terapii
Acta Radiobiologica, 1, 2001, 30-32

Hofer, M., Pospisil, M., Weiterova, L., Znojil, V., Vacha, J., Hola, J.,
Vacek, A., Pipalova, 1.
Combination of drugs elevating extracellular adenosine with
granulocyte colony-stimulating factor promotes granulopoietic recovery
in the murine bone marrow after 5-fluorouracil treatment

Physiol. Res. 50, 2001, 521-524

90



Hoferova, Z., Fedorocko, P., Hofer, M., Znojil, V., ElidSova, V.:
Ucinok radioterapie a aplikdacie nesteroidneho antiflogistika diclofenaku
na rast mysacieho fibrosarkomu in vivo

Acta Radiobiologica, 1, 2001, 33-35

Hofr, C., Brabec, V.:
Thermal and thermodynamic properties of duplex DNA containing site-
specific interstrand cross-link of antitumor cisplatin or its clinically
ineffective trans isomer

J. Biol. Chem., 276, 2001, 9655-9661

Hofr, C., Farrell, N., Brabec, V.:
Thermodynamic properties of duplex DNA containing a site-specific
d(GpG) intrastrand crosslink formed by an antitumor dinuclear
platinum complex

Nucleic Acids Res., 29, 2001, 2034-2040

Cherny, D. 1., Brazdova, M., Palecek, J., Palecek, E., Jovin, T. M.:
Binding of p53 protein to double-stranded DNA

J. Biomol. Struct. Dyn., 18, 2001, 991-992

Jan¢inova, V., Drabikova, K., Ciz, M., Nosal, R., Lojek, A.:
Antioxidacné posobenie serotoninu — ucinok na chemiluminiscenciu
bunkovych a bezbunkovych systemov

Ceskoslovenska fyziologie, 50, 2001, 162
Janousek, B., Zlavova, J., Vyskot, B.:

DNA methylation and histone acetylation studies on angiosperm plant pollen

Scripta Fac. Sci. Nat. Univ. Masaryk. Brun., 27, 2001, 21-25

Jirsova, P., Kozubek, S., Bartova, E., Kozubek, M., LukaSova, E.,
Cafourkova, A., Koutna, I., Skalnikova, M.:
Spatial distribution of selected genetic loci in nuclei of human leukemia
cells after irradiation

Radiat. Res., 155, 2001, 311-319

Kasparkova, J., Farrell, N., Brabec, V.:
Conformation, recognition by HMG-domain proteins and nucleotide
excision repair of DNA monofunctional adducts of novel antitumor
bifunctional platinum complex trans-[PtCIl,(NH;)(thiazole)]

J. Inorg. Biochem., 86, 2001, 288

Kasparkova, J., PospiSilova, S., Brabec, V.:
Different recognition of DNA modified by antitumor cisplatin and its
clinically ineffective trans isomer by tumor suppressor protein p53

J. Biol. Chem., 276, 2001, 16064-16069

91



Kejnovska, 1., Tamova, M., Vorlickova, M.:
(CGA),: parallel, anti-parallel, right-handed and left-handed
homoduplexes of a trinucleotide repeat DNA

Biochim. Biophys. Acta, 1527, 2001, 73-80

Kejnovsky, E., Vrana, J., Matsunaga, S., Soucek, P., Sirok}’l, J., Dolezel, J.,
Vyskot, B.:
Localization of male-specifically expressed MROS genes of Silene
latifolia by PCR on flow-sorted sex chromosomes and autosomes

Genetics, 158, 2001, 1269-1277

Kovarik, A., Matzke, M. A., Matzke, A. J. M., Koukalova, B.:
Transposition of IS10 from the host Escherichia coli genome
to a plasmid may lead to cloning artefacts

Mol. Genet. Genomics, 266, 2001, 216-222

Kozubek, M., Kozubek, S., Lukasova, E., Bartova, E., Skalnikova, M.,
Matula, Pa., Matula, Pe., Jirsova, P., Cafourkova, A., Koutna, I.:
Combined confocal and wide-field high-resolution cytometry
of fluorescent in situ hybridization-stained cells

Cytometry, 45, 2001, 1-12

Kubala, L., Ciz, M., Drabikova, K., Jan¢inova, V., Lojek, A.:
Detekce volnych radikalit pomoci luminometru a priitokového cytometru
Ceskoslovenska fyziologie, 50, 2001, 167

Kubala, L., Ciz, M., Lojek, A., Studenik, P., Cerny, J., Soska, V.:
Oxidative stress in patients with regular hemodialysis measured
by chemiluminescence

Chemiluminescence at the Turn of the Millennium, Schweda-

Werbedruck GmbH, Druckerei & Verlag, Edit. Albrecht, S.,
Zimmermann, T., Brandl, H., Dresden 2001, 264-269

Kubinova, R., Machala, M., Minksova, K., Ne€a, J., Suchy, V.:
Chemoprotective activity of boldine: modulation of drug-metabolizing
enzymes

Pharmazie, 56, 2001, 242-243

Kypr, J., Fialova, M., Chladkova, J., Timova, M., Vorlickova, M.:
Conserved guanine-guanine stacking in tetraplex and duplex DNA
Eur. Biophys. J., 30, 2001, 555-558

Kypr, J., Vorlickova, M.:
Dimethylsulfoxide-stabilized conformer of guanine-adenine repeat
strand of DNA

Biopolymers (Biospectroscopy), 62, 2001, 81-84

92



Lengerova, M., Vyskot, B.:
Sex chromatin and nucleolar analyses in Rumex acetosa L.

Protoplasma, 217, 2001, 147-153

Lexa, M., Horak, J., Brzobohaty, B.:
Virtual PCR

Bioinformatics, 17, 2001, 192-193

Lim, K. Y., Matyasek, R., Fulnecek, J., Koukalova, B., Murad, L.,
Kovarik, A., Lichtenstein, C. P., Leitch, A. R.:
Evolution in Nicotiana section Tomentosae

Chromosome Res., 9, Supp.1, 2001, 112-113

Lojek, A., Ciz, M.:
Luminometricka analyza respiracniho vzplanuti neutrofilu
v mikrotitracnich destickach

Epidemiol. Mikrobiol. Imunol., 50, 2001, 160-164

Machala, M., Ciganek, M., Bldha, L., Minksova, K., Vondracek, J.:
Aryl hydrocarbon receptor-mediated and estrogenic activities
of oxygenated polycyclic aromatic hydrocarbons and azaarenes
originally identified in extracts of river sediments

Environ. Toxicol. Chem., 20, 2001, 2736-2743

Machala, M., Vondracek, J., Blaha, L., Ciganek, M., Neca, J.:
Aryl hydrocarbon receptor-mediated activity of mutagenic polycyclic
aromatic hydrocarbons determined using

Mutat. Res., 497, 2001, 49-62

Machala, M., Vondracek, J., Blaha, L., Neca, J., Ciganek, M., Sram, R. J.,
Holoubek, I.:
Mutagenic and nongenotoxic benzo[a]pyrene equivalency
concentrations of polycyclic aromatic hydrocarbons in river sediments
and urban airborne particles

Mutat. Res., 483, (Suppl. 1), 2001, S76

Malina, J., Novakova, O., Keppler, B. K., Alessio, E., Brabec, V.:
Biophysical analysis of natural, double-helical DNA modified
by anticancer heterocyclic complexes of ruthenium(Ill) in cell-free
media

J. Biol. Inorg. Chem., 6, 2001, 435-445

Marini, V., Kasparkova, J., Romeo, R., Brabec, V.:
DNA modifications by a new dinuclear platinum(Il) organometallic
complex

J. Inorg. Biochem., 86, 2001, 329

93



Matyasek, R., Lim, K. Y., Kovatik, A., Leitch, A. R.:
Gene conversion in allotetraploid N. rustica by paternal genome
N. paniculata

Chromosome Res., 9, Supp.1, 2001, 97

Missura, M., Buterin, T., Hindges, R., Hiibscher, U., KaSparkova, J.,
Brabec, V., Naegeli, H.:
Double-check probing of DNA bending and unwinding by XPA-RPA:
an architectural function in DNA repair

EMBO J., 20, 2001, 3554-3564

Murad, L., Kovaiik, A., Lim, K. Y., MatyaSek, R., Lichtenstein, C. P.,
Leitch, A. R.:
Nicotiana tabacum formed after the divergence of N. tomentosiformis
cytotypes
Chromosome Res., 9, Supp. 1, 2001, 114

Negrutiu, 1., Vyskot, B., Barbacar, N., Georgiev, S., Moneger, F.:
Dioecious plants. A key to the early events of sex chromosome evolution
Plant Physiol., 127, 2001, 1418-1424

Nejedly, K., Kittner, R., Kypr, J.:
Genomic DNA regions whose complementary strands are prone
to UV light-induced crosslinking

Arch. Biochem. Biophys., 388, 2001, 216-224
Nejedly, K., Kittner, R., PospiSilova, S., Kypr, J.:
Crosslinking of the complementary strands of DNA by UV light:

dependence on the oligonucleotide composition of the UV irradiated
DNA

Biochim. Biophys. Acta, 1517, 2001, 365-375
Pachernik, J., Soucek, K., Hampl, A., Hofmanova, J., Kozubik, A.:
Transforming growth factor-p1 induces junB mRNA accumulation,

G1-phase arrest, and pRb dephosphorylation in human leukemia HL-60
cells

Folia Biol. (Praha), 47, 2001, 32-35

Palecek, E., Billova, S., Brazdova, M., Havran, L., Kizek, R., Tomschik, M.:
Analysis of peptides and proteins with electrodes
J. Biomol. Struct. Dyn., 18, 2001, 966

Palecek, E., Brazdova, M., Brazda, V., Palecek, J., Billova, S.,
Subramaniam,V., Jovin, T.M.:
Binding of p53 and its core domain to supercoiled DNA

Eur. J. Biochem., 268, 2001, 573-581

94



Palecek, J., Brazdova, M., Fojta, M., Cherny, D., Jagelska, E., PeCinka, P.,
Billova, S., Karlovska, L., Brazda, V., Pospisilova, S., Vojtssek, B.,
Subramaniam, V., Jovin, T. M., Palecek, E.:

Binding of p53 protein to supercoiled DNA

J. Biomol. Struct. Dyn., 18, 2001, 996-997

Palecek, E., Fojta, M.:
Detecting DNA hybridization and damage
Anal. Chem., 73, 2001, 74A-83A

Palecek, J., Hasek, J., Ruis, H.:
Rpglp/Tif32p, a subunit of translation initiation factor 3, interacts with
actin-associated protein Sla2p

Biochem. Biophys. Res. Commun., 282, 2001, 1244-1250

Pecivova, J., Macgi¢kova, T., Ciz, M., Lojek, A., Nosal’, R.:
Ucinok stobadinu na stimulovanu tvorbu volnych radikalov kyslika
v ludskych polymorfonuklearnych leukocytoch

Ceskoslovenska fyziologie, 50, 2001, 175

Pospisil, M., Hofer, M., Vacek, A., Netikova, J., Hola, J., Znojil, V.,
Weiterova, L.:
Drugs elevating extracellular adenosine enhance cell cycling
of hematopoietic progenitor cells as inferred from the cytotoxic effects
of S-fluorouracil

Exp. Hematol., 29, 2001, 557-562

Pospisil, M., Hofer, M., Vacek, A., Netikova, J., Hola, J., Znojil, V.,
Weiterova, L.:
Indukce progenitorovych bunék krvetvorby do cyklu je moznym
mechanismem priznivého puisobeni aktivace adenosinovych receptorii
ve stavech radiacniho utlumu kostni drené

Acta Radiobiologica, 1, 2001, 72-74

PospiSilova, S., Brazda, V., Miiller, P., Kankova, K., Palegek, E.,
Vojtések, B.:
Activation of p53 protein to sequence-specific DNA binding by its
phosphorylation

Eur. J. Biochem., 268, Suppl. 1, 2001, 144

Pospisilova, S., Brazda, V., Miiller, P., Pale¢ek, E., Vojtések, B.:
Mechanismy regulujici aktivitu nddorového supresoru proteinu p53
a moznosti aktivace jeho nefunkcnich forem v nadorové burice

Chem. Listy, 95, 2001, 334

95



Radivoyevitch, T., Kozubek, S., Sachs, R. K.:
Biologically based risk estimation for radiation-induced CML.
Inferences from BCR and ABL geometric distributions

Radiat. Environ. Biophys., 40, 2001, 1-9

Skleni¢kova, M., Krej¢i, K., Malaska, J., Fajkus, J.:
In situ analysis of telomeres in haematological malignancies
Eur. J. Hum. Genet., 9, 2001, 135-136

Soucek, K., Kubala, L., Lojek, A., Kozubik, A.:
Analysis of reactive oxygen species production and myeloperoxidase
activity in chemically induced differentiation of human myeloid leukemia
cells

Chemiluminescence at the Turn of the Millennium, Schweda-

Werbedruck GmbH, Druckerei & Verlag, Edit. Albrecht, S.,
Zimmermann, T., Brandl, H., Dresden 2001, 156-161

Sykorova, E., Fajkus, J., Ito, M., Fukui, K.:
Transition between two forms of heterochromatin at plant subtelomeres
Chromosome Res., 9, 2001, 309-323

Siroky, J., Lysak, M. A., DoleZel, J., Kejnovsky, E., Vyskot, B.:
Heterogeneity of rDNA distribution and genome size in Silene spp.
Chromosome Res., 9, 2001, 387-393

Spaékové, N., Berger, I., gponer, J.:
Structural dynamics and cation interactions of DNA quadruplex
molecules containing mixed guanine/cytosine quartets revealed
by large-scale MD simulations

J. Am. Chem. Soc., 123, 2001, 3295-3307

Spaékové, N., Stefl, R., Berger, 1., Koca, J., gponer, J.:
Atomic-resolution picture of structure and dynamics of G-DNA
and other unusual DNA molecules. Large scale molecular dynamics
simulations

J. Biomol. Struct. Dyn., 18, 2001, 1006-1007
Stefl, R., gpaékové, N., Berger, 1., Koca, J., gponer, J.:
Molecular dynamics of DNA quadruplex molecules containing inosine,
6-thioguanine and 6-thiopurine
Biophys. J., 80, 2001, 455-468
Stefl, R., Trantirek, L., Vorlickova, M., Ko¢a, J., Sklenat, V., Kypr, J.:

A-like guanine-guanine stacking in the aqueous DNA duplex
of d(GGGGCCCC)

J. Mol. Biol., 307, 2001, 513-524

96



Stros, M.
Two mutations of basic residues within the N-terminus of HMG-1 B domain
with different effects on DNA supercoiling and binding to bent DNA

Biochemistry, 40, 2001, 4769-4779

Stros, M.:
Two mutations of basic residues of the B-domain of HMG-1 protein with
different effects on DNA topology and binding to bent DNA

Eur. J. Biochem., 268, Suppl. 1, 2001, 165

Turanek, J., Zaluska, D., Vacek, A., Borkovcova, P., Thurnvaldova, J.,
Blaha, L., Masek, K.:
Stimulation of nonspecific immunity, haemopoiesis and protection
of mice against radiation injury by l-adamantylamide-L-alanyl-D-
isoglutamine incorporated in liposomes
Int. Immunopharmacol., 1, 2001, 167-175

Vacek, A., Hofer, M., Hoferova, Z., Weiterova, L., Masek, K.:
Stimulace krvetvorby a radioprotektivni ucinky imunomodulatoru
adamantylamidu dipeptidu

Acta Radiobiologica, 1, 2001, 87-89

Vacek, A, Hofer, M., Weiterova, L., Hoferova, Z., Pipalova, 1., Masek, K.:
Hemopoiesis-stimulating action of adamantylamide dipeptide: kinetics
of increase of GM-CFC in femur and co-stimulating activity of serum,
role of bone marrow stromal cells

Immunopharmacol. Immunotoxicol. 23, 2001, 505-517

Vacek, A., Tacev, T., Hofer, M.:
Modulation of radioprotective effects of respiratory hypoxia by changing
the duration of hypoxia before irradiation and by combining hypoxia
and administration of hemopoiesis-stimulating agents

Strahlenther. Onkol., 177, 2001, 474-481

Vévodova, J., Marek, J., Zouhar, J., Brzobohaty, B., Su, X. D.:
Purification, crystallization and preliminary X-ray analysis of a maize
cytokinin glucoside specific p-glucosidase

Biol. Crystallogr., D57, 2001, 140-142

Vondracek, J., Machala, M., Minksova, K., Blaha, L., Murk, A. J.,
Kozubik, A., Hofmanova, J., Hilscherova, K., Ulrich, R., Ciganek, M.,
Neéa, J., Svrekova, D., Holoubek, 1.

Monitoring river sediments contaminated predominantly with
polyaromatic hydrocarbons by chemical and in vitro bioassay
techniques

Environ. Toxicol. Chem., 20, 2001, 1499-1506

97



Vondracek, J., Sheard, M. A., Krejci, P., Minksova, K., Hofmanova, J.,
Kozubik, A.:
Modulation of death receptor-mediated apoptosis in differentiating
human myeloid leukemia HL-60 cells

J. Leukocyte Biol., 69, 2001, 794-802

Vondragek, J., Stika, J., Souéek, K., Minksova, K., Blaha, L., Hofmanova, J.,
Kozubik, A.:
Inhibitors of arachidonic acid metabolism potentiate tumour necrosis
factor-a-induced apoptosis in HL-60 cells

Eur. J. Pharmacol., 424, 2001, 1-11

Vorlickova, M., Kejnovska, 1., Timova, M., Kypr, J.
Conformational properties of DNA fragments containing GAC
trinucleotide repeats associated with skeletal displasias

Eur. Biophys. J., 30, 2001, 179-185

Vrana, O., Brabec, V.:
The antitumor platinum complexes as an inhibitor of DNA
topoisomerase |

J. Inorg. Biochem., 86, 2001, 472

Vyskot, B., giroky, J., Lengerova, M.:
Plant sex chromosomes: past, present, and future
Ann. Genet., 44, 2001, s15

Weiterova, L., Hofer, M., Pospisil, M., Znojil, V., Vacha, J., Vacek, A.,
Pipalova, L.
Viiv latek zvysujicich extraceluldarni hladinu adenosinu a G-CSF
na obnovu erytropoézy u mysi vystavenych pusobeni ionizujiciho zdreni
nebo S-fluorouracilu
Acta Radiobiologica, 1, 2001, 92-95

Zehnulova, J., KaSparkova, J., Farrell, N., Brabec, V.:
Conformation, recognition by high mobility group domain proteins,
and nucleotide excision repair of DNA intrastrand cross-links of novel
antitumor trinuclear platinum complex BBR3464

J. Biol. Chem., 276, 2001, 22191-22199
Zouhar, J., Vévodova, J., Marek, J., Damborsky, J., SU, X.D.,
Brzobohaty, B.:

Insights into the functional architecture of the catalytic center of a maize
[-glucosidase Zm-p60.1

Plant Physiol., 127, 2001, 973-985

98



Zlavova, J., Vyskot, B.:
DNA methylation dynamics during plant ontogenesis
Scripta Fac. Sci. Nat. Univ. Masaryk. Brun., 27, 2001, 77
Zltvova, J., Janousek, B., Vyskot, B.:
Immunohistochemical study of DNA methylation dynamics during plant
development

J. Exp. Bot., 52,2001, 2265-2273

99



B. SUPPLEMENTARY PAPERS DUE TO THE RESEARCH REPORT 2000

Janatova, 1., Palecek, J., Malinska, K., Kohlwein, S. D., Hasek, J.:
Interaction of Rpgl with Sla?2 affects distribution of COX4-GFP

in Saccharomyces cerevisiae
Folia Microbiologica, 45, 2000, 76

Koutna, 1., Kozubek, S., Zaloudik, J., Kozubek, M., Lukasova, E.,
Matula, Pa., Bartova, E., Skalnikova, M., Cafourkova, A., Jirsova, P.:
Topography of genetic loci in tissue samples: towards new diagnostic
tool using interphase FISH and high-resolution image analysis
technigues

Anal. Cell. Pathol., 20, 2000, 173-185

Skalnikova, M., Kozubek, S., Lukasova, E., Bartova, E., Jirsova, P.,
Cafourkova, A., Koutna, 1., Kozubek, M.:
Spatial arrangement of genes, centromeres and chromosomes in human
blood cell nuclei and its changes during the cell cycle, differentiation
and after irradiation

Chromosome Res., 8, 2000, 487-499
Vetterl, V., Papadopoulos, N., Drazan, V., Strasak, L., Hason, S., Dvofak, J.:
Nucleic acid sensing by impedance measurements
Electrochim. Acta, 45, 2000, 2961-2971
Sestakova, 1., Kopanica, M., Havran, L., Palecek, E.:
Constant current chronopotentiometric stripping analysis of Cd-metallo-

thionein on carbon and mercury electrodes. Comparison with
voltammetry

Electroanalysis, 12, 2000, 100-104

100



C. PAPERS PRESENTED AT CONFERENCES AND IN SCIENTIFIC
SOCIETIES

Amrichova, J., LukaSova, E., Kozubek, S., Jirsova, P., Kozubek, M.:
Spatial distribution of subtelomeric DNA sequences in human G,
and stimulated T-lymphocytes

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001
In: Scientific Programme and Book of Abstracts, p. 10

Andrysik, Z., Pachernik, J., Soucek, K., Hofmanova, J., Kozubik, A.:
Effect of arachidonic acid metabolism inhibitors on c-Jun expression
in human keratinocyte line HaCaT

3" Conference on Cell Biology, Cells III, Ceské Bud&jovice, 17. - 19.9. 2001
In: Book of Abstracts, p. 167

Bartova, E.:
Vyznam struktury chromatinu pro diagnostiku ndadorii
Konference Ustavu experimentalni mediciny AV CR - Bun&éné jadro,
genom a jeho exprese, Praha, 22. 11. 2001

Bartova, E., Gajova, H., Kozubek, S., Jirsova, P., Kozubek, M.:
Cytogenetics of retinoblastoma
Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 12

Bartova, E., Jirsova, P., Kozubek, S., Kozubek, M., Lukasova, E.,
Skalnikova, M., Ganova, A., Koutna, I., Pasekova, R.:
Location of centromeric heterochromatin in chromosomal domains
during human blood cell differentiation

The Second Euroconference on Quantitative Molecular Cytogenetics,
Salamanca, Spain, 26. - 28. 4. 2001
In: QMCII, pp. 17-21

Bartova, E., Kozubek, S., Jirsova, P., Kozubek, M., Lukasova, E.,
Skalnikova, M., Cafourkova, A., Koutna, I., Pasekova, R.:
Jaderna topografie genii, centrometrického heterochromatinu
a chromosomalnich domén lidskych granulocytii

XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 14

101



Bartova, E., Kozubek, S., Jirsova, P., Kozubek, M., Lukasova, E.,
Skalnikova, M., Cafourkova, A., Koutna, 1., Pasekova, R.:
Nuclear compartmentalization and gene activity

3" Conference on Cell Biology, Cells III, Ceské Budgjovice, 17. - 19. 9.
2001

In: Book of Abstracts, pp. 183-184

Bartova, E., Kozubek, S., Jirsova, P., Kozubek, M., Lukasova, E.,
Skalnikova, M., Ganova, A., Koutna, I., Pasekova, R.:
Struktura chromatinu u bunék krvetvorby definovanych s vyuZitim
sortrovactho modulu FACS Calibur

Analyticka cytometrie I, Brno, 3. - 5. 6. 2001
In: Sbornik abstrakt, pp. 37-39

Bartova, E., Kozubek, S., Jirsova, P., Kozubek, M., Lukasova, E.,
Skalnikova, M., Ganova, A., Koutna, I., Pasekova, R.:
Nuclear topography and gene activity

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001
In: Scientific Programme and Book of Abstracts, p. 11

Blaha, L., Machala, M., Vondracek, J., Kapplova, P.:
Tumor-promocni aktivita polycyklickych aromatickych uhlovodikii
a realnych extraktu vzorku vzduchu

Ovzdusi 2001, Brno, 14. - 16. 5. 2001
In: Program a sbornik konference, pp. 225-226

Blaha, L., Machala, M., Vondracek, J., Neca, J., Upham, B.:
In vitro assesment of non-genotoxic of polycyclic aromatic hydrocarbons
[Xth International Congress of Toxicology, Brisbane, Australia, 8. -
12.7.2001
(In: Toxicology, 164, 2001, pp. 154-155)*

Blaha, L., Vondracek, J., Machala, M.:
Mechanismy toxicity polycyklickych aromatickych uhlovodikii
mediované bunécnymi receptory
XXI. xenobiochemické symposium, Dolni Véstonice, 30. 5. - 1. 6. 2001

In: Program a sbornik ptispévku, p. 22

102



Borkovcova, P., Zouhar, J., Hejatko, J., Brzobohaty, B.:
Expression and single-step purification of the signal receiver domain
of CKI1, a putative cytokinin receptor from Arabidopsis thaliana

V. Pracovni setkani biochemiki a molekularnich biologii, Brno, 14. 2.
2001
In: Sbornik ptispévki, p. 30

Borkovcova, P., Zouhar, J., Hejatko, J., Brzobohaty, B.:
A receiver domain of CKII sensor kinase: expression, purification and
antibody production

17™ International Conference on Plant Growth Substances, Brno, 1. -
6.7.2001
In: Abstracts, p. 151

Brabec, V.:
Conformation of DNA modified by antitumor platinum drugs and its
recognition by specific proteins
Hebrew University, Jerusalem, Israel, 30. 4. 2001

Brabec, V.:

Conformation and recognition of DNA modified by novel antitumor
platinum drugs

Institute of Pharmacology and Toxicology, University of Ziirich-
Tierspital, Switzerland, 14. 5. 2001

Brabec, V.:
Recognition of DNA modified by platinum antitumor compounds
by tumor suppressor protein p53

10™ International Conference on Bioinorganic Chemistry, Florence,
Italy, 26. - 31. 8. 2001
(In: J. Inorg. Biochem., 86, 2001, p. 25)*

Brabec, V.:
Modifikace DNA protinadorové ucinnymi komplexy kovi. Vztah k vyvoji
novych cytostatik

XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
Brabec, V.:
DNA modifications by novel antitumor platinum drugs

NATO Advanced Research Workshop Autumn School, Frontiers

in Molecular-Scale Science and Technology of Fullerene, Nanotube,
Nanosilicon and Biopolymer (DNA, Protein) Multifunctional
Nanosystems, Kiev, Ukraine, 9. - 12. 9. 2001

In: Work Book, nestr.

103



Brabec, V.:
Platinum compounds. From DNA interactions to cancer chemotherapy

Universita di Messina, Dipartimento di Chimica Inorganica Chimica
Analitica e Chimica Fisica, Villaggio S. Agata, Messina, Italy, 1. 10.
2001

Brabec, V.:
Platinum compounds. From DNA modifications to cancer chemotherapy
Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 15

Brabec, V., KaSparkova, J.:
DNA interactions of anticancer platinum compounds
XXIX Congresso Nazionale Della Divisione di Chimica Inorganica
Della Sci, Giardini Naxos - Taormina, Italy, 25.-29.9. 2001
In: Book of Abstracts, p. CB7

Brabec, V., KaSparkova, J.:
The methods of molecular biology and biophysics for research of nucleic
acids and their interactions. 1.

Dipartimento Farmaco-Chimico, University of Bari, Bari, Italy, 4. 10.
2001

Brabec, V., KaSparkova, J.:
The methods of molecular biology and biophysics for research of nucleic
acids and their interactions. 11,

Dipartimento Farmaco-Chimico, University of Bari, Bari, Italy, 5. 10.
2001
Brabec, V., KaSparkova, J.:
DNA modifications by novel metal-based drugs
Dipartimento Farmaco-Chimico, University of Bari, Bari, Italy, 8. 10. 2001
Brabec, V., KaSparkova, J.:

The methods of molecular biology and biophysics for research of nucleic
acids and their interactions. Ill. Demonstration (video)

Dipartimento Farmaco-Chimico, University of Bari, Bari, Italy, 9. 10.
2001

Brabec, V., Natile, G.:
DNA interactions of platinum — based drugs
Third International Meeting on Molecular Mechanisms of Metal
Toxicity & Carcinogenicity, Sardegna, Italy, 2. - 5. 9. 2001
In: Book of Abstracts, nestr.

104



Brazda, V., Jagelska, E., Karlovska, L., Palecek, E.:
Regulace vazby nadorového supresoru proteinu p53 k cilovym
sekvencim v superhelikalni DNA

Sigma-Aldrich konference mladych chemikd, biochemiku
a molekularnich biologii, Kamenné Zehrovice, 17. - 19. 5. 2001
(In: Chem. Listy, 95, 2001, p. 319)*

Brazda, V., Jagelska, E., Karlovska, L., Palecek, E.:
Regulation of p53 binding to linear and supercoiled DNAs
by monoclonal antibodies

Protein Structure-Function Trafficking and Signalling, Satellite Meeting
of the 27" FEBS/PABMB, Oeiras, Portugal, 28. - 30. 6. 2001
In: Abstracts, p. 14

Brazdova, M., Palecek, J., Fojta, M., Billova, S., Subramaniam, V.,
Jovin, T. M., Palecek, E.:
Preferencni vazba domén proteinu p53 na superhelikalni DNA

Sigma-Aldrich konference mladych chemiki, biochemikti
a molekularnich biologii, Kamenné Zehrovice, 17. - 19. 5. 2001
(In: Chem. Listy, 95, 2001, pp. 319-320)*

Brzobohaty, B., Genkov, T., Moore, 1., Dubova, J., Nejedla, E., Malbeck, J.,
Vagner, M.
Developmental consequences of IPT activation in germinating tobacco
seedlings

17™ International Conference on Plant Growth Substances, Brno, 1. -
6.7.2001

In: Abstracts, p. 57

Cartagena, J. A., Sykorova, E., Fajkus, J., Fukui, K.:
In situ localization of short repetitive sequences on extended DNA fibers
of Silene latifolia

Asian Chromosome Colloquium, Beijing, China, 27. - 29. 9. 2001

Ciz, M., Kubala, L., Cizova, H., Nosal, R., Lojek, A.:
Moznosti stanoveni antioxidacnich vlastnosti leciv
51. Farmakologické dny, Hradec Kralové, 5. - 7. 9. 2001

(In: Ceskoslovenska fyziologie, 50, 2001, p. 157)*

105



Ciz, M., Kubala, L., Cizova, H., Soska, V., Cem}'l, J., Lojek, A.:
Total peroxyl radical-trapping capacity of plasma in patients
undergoing regular hemodialysis treatment and kidney transplantation

The Meeting of the Society for Free Radical Research Europe SFRR —
2001, Roma, Italy, 22. - 24. 6. 2001
In: Program and Abstracts, p. 87

Delalande, O., Kasparkova, J., Elizondo-Riojas, M. A., Brabec, V.,
Kozelka, J.:
Specific HMG1 domain B binding to an interstrand cisplatin-DNA
crosslink: a structural model consistent with hydroxyl radical footprints

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001
In: Scientific Programme and Book of Abstracts, p. 17

Delalande, O., Kozelka, J., Natile, G., Brabec, V.:
DNA interactions of antitumor cisplatin analogues containing
enantiomeric amine ligands. Molecular modeling study

COST Action: D20 “Metal Compounds in the Treatment of Cancer *
Working Group Project: D20/0003/00 “Biochemistry, Structural and

Cellular Biology of Non-Classical Antitumor Platinum Compounds”,
Florence, Italy, 29. 8. 2001

In: Book of Abstracts, p. 4

Delalande, O., Malina, J., Hofr, C., Novakova, O., Natile, G., Kozelka, J.,
Brabec, V.:
DNA interactions of antitumor cisplatin analogues containing
enantiomeric amine ligands

10™ International Conference on Bioinorganic Chemistry, Florence,
Italy, 26. - 31. 8. 2001

(In: J. Inorg. Biochem., 86, 2001, p. 201)*

Drabikova, K., Nosal’, R., Jan¢inova, V., Ciz, M., Lojek, A.:
Fagocytoza ludskych PMN leukocytov po posobeni histaminu
a dithiadenu

51. Farmakologické dny, Hradec Kralové, 5. - 7. 9. 2001
(In: Ceskoslovenska fyziologie, 50, 2001, p. 158)*

106



Dubova, J., Hajkova, M., Idzikowska, K., Brzobohaty, B.:
Meristem development in transgenic tobacco seedlings
52. Zjazd Polskiego Towarzystwa Botanicznego, Poznan, Poland, 24. -
28.9.2001

In: Materiaty sesji 1 sympozjow 52 Zjazdu Polskiego Towarzystwa
Botanicznego, p.10

Dubova, J., Hajkova, M., Nejedla, E., Genkov, T., Brzobohaty, B.:
Anatomical study of IPT transgenic tobacco embryo and seedling
meristem development

X™ International Conference on Plant Embryology, From Gametes
to Embryos, Nitra, Slovakia, 5. - 8. 9. 2001
In: Book of Abstracts, p. 60

Dusek, L., Zaloudik, J., Tala¢, R., Vagunda, V., Hofmanova, J., Kozubik, A.:
Moznosti analyz dat — od nameéreného nadorového markeru ke klinicky
vwuzitelnemu prediktoru

Analyticka cytometrie I, Brno, 3. - 5. 6. 2001
In: Sbornik abstrakt, pp. 20-21

Dvorak, J., Hason, S., Jelen, F., Vetterl, V.:
Studium interakci nukleovych kyselin s povrchy modifikovanych elektrod
elektrochemickou impedancni spektroskopii

XXIV. dny lékatské biofyziky, Mozolov u Tabora, 30. 5. - 1. 6. 2001
In: Sbornik abstrakt, p. 58

Fadma, E., gpaékové, N., gponer, J., Koca, J.:
Structure and dynamics of lateral loop regions of DNA guanine
quadruplex d(G4T4G4)2 studied by advanced molecular modelling
methods

12™ Conversation in the Biomolecular Stereodynamics, Albany, N.Y.,
USA, 19.-23.6.2001

(In: J. Biomol. Struct. Dyn., 18, 2001, 896)*

Fajkus, J.:
Jak se Zije konciim chromozomii

Kurs Institutu postgradudlniho vzdélavani ve zdravotnictvi, Praha, 24. 1.
2001

Fajkus, J.:
Novinky v biologii telomer — telomerazova a antitelomerdzovd terapie
Prirodovédecka fakulta MU Brno, 13. 2. 2001

107



Fajkus, J., Trifonov, E. N.:
Columnar structure of telomeric chromatin

12™ Conversation in the Biomolecular Stereodynamics, Albany, N.Y.,
USA, 19.-23.6.2001
(In: J. Biomol. Struct. Dyn., 18, 2001, 1017-1018)*
Fajkus, J., Sykorova, E., Trifonov, E. N.:
Columnar structure of telomeric chromatin
2" European workshop on: Role of Telomeres and Telomerase
in Cancer and Aging, Landenburg, Germany, 16. - 18. 9. 2001
In: Abstracts, nestr.
Fajkusova, L., Tvrdikova, M., Lukas, Z., Fajkus, J.:
Analysis of dystrophin mRNA in patients with DMD, BMD and XLDC
10™ International Congress of Human Genetics, Vienna, Austria, 15. -
19.5.2001
(In: Eur. J. Hum. Genet., 9, 2001, p. 310)*

Falk, M., Lukasova, E., Kozubek, S., Kozubek, M.:
Topology and structure of dystrophin gene on active and inactive
chromosome X in human lymphocytes

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 18

Fojta, M.:
Elektrochemické pristupy ke studiu struktury a interakci nukleovych
kyselin

Prirodovédecka fakulta MU Brno, 13. 2. 2001

Fojta, M.:
Interakce nadorového supresorového proteinu p53 s DNA
Prirodovédecka fakulta MU Brno, 13. 2. 2001

Fojta, M., Brazdova, M., Be¢varova, P., Palecek, J., PospiSilova, S.,
Vojtések, B., Palecek, E.:
Binding of latent and activated protein p53 to supercoiled
and chemically damaged DNA

12™ Conversation in the Biomolecular Stereodynamics, Albany, N.Y.,
USA, 19.-23.6.2001

(In: J. Biomol. Struct. Dyn., 18, 2001, 994-995)*

108



Fojta, M., Havran, L., Jelen, F., Kizek, R., Palecek, E.:
Rtutoveé elektrody jako citlivé nastroje studia struktury, interakci
a poSkozeni DNA

XXI. Moderni elektrochemické metody, Nedvédice u Nového M¢ésta
na Moravg, 24. - 26. 4. 2001
In: Abstracts, nestr.

Fojta, M., Havran, L., Jelen, F., Kizek, R., Palecek, E.:
Mercury electrodes as sensitive tools in the studies of DNA structure,
interactions and damage

12" Conversation in the Biomolecular Stereodynamics, Albany, N.Y.,
USA, 19.-23.6.2001
(In: J. Biomol. Struct. Dyn., 18, 2001, 896-897)*

Fojta, M., Havran, L., Kubicarova, T., Palecek, E.:
Electrode potential-controlled DNA damage in the presence of metal
ions and their complexes

XVI™ International Symposium on Bioelectrochemistry and
Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001
In: Book of Abstracts, p. 102

Fojtik, P., Vorlickova, M.:
Circular dichroism spectroscopy of the fragile X chromosome (GCC),
strand of DNA

9™ European Conference on the Spectroscopy of Biological Molecules,
Praha, 8. - 13.9. 2001
In: Book of Abstracts, p. 192

Fojtova, M., Fulneckova, J., Fajkus, J., Kovarik, A.:
Reversibility of cadmium-induced apoptosis is associated with increased
level of telomerase activity in tobacco TBY-2 cells

12" Conversation in the Biomolecular Stereodynamics, Albany, N.Y.,
USA, 19.-23.6.2001
(In: J. Biomol. Struct. Dyn., 18, 2001, 963)*

Fojtova, M., Fulneckova, J., Fajkus, J., Kovarik, A.:
Reversal of cadmium induced apoptosis in plant cells is associated with
telomerase induction and DNA repair

2" European workshop on: Role of Telomeres and Telomerase in
Cancer and Aging, Landenburg, Germany, 16. - 18. 9. 2001

In: Abstracts, nestr.

109



Fulnecek, J.:
Services of the national node of biological databases in Brno

4™ International Symposium in the Series Recent Advances in Plant
Biotechnology — Plant Molecular Biology for the New Millenium,
Ttebon, 17. —21. 9. 2001

In: Book of Abstracts, p. 81

Fulnecek, J.:
Distribution of 5-methylcytosine residues in 5S rRNA genes in Nicotiana
tabacum, Arabidopsis thaliana and Secale cereale

4™ International Symposium in the Series Recent Advances in Plant
Biotechnology — Plant Molecular Biology for the New Millenium,
Ttebon, 17. —21. 9. 2001

In: Book of Abstracts, p. 87
Fulnecek, J.:
Prdce s biologickymi databdzemi
Prirodovédecka fakulta MU Brno, 18. 10. 2001
Fulneckova, J., Kubicarova, T., Fajkus, J.:

Regulation of telomere maintenance in plants by telomere-binding
proteins

2" European workshop on: Role of Telomeres and Telomerase
in Cancer and Aging, Landenburg, Germany, 16. - 18. 9. 2001
In: Abstracts, nestr.
Ganova, A., Jirsova, P., Kozubek, S., Kozubek, M., Bartova, E.,
Lukasova, E.:
Spatial arrangement of genetic loci in human blood cell nuclei studied
by confocal cytometry

14™ International Chromosome Conference, Wiirzburg, Germany, 4. -
8.9.2001
In: Scientific Programme and Information, P181

Ganova, A., Lukasova, E., Kozubek, S., Kozubek, M., Koutna, 1., Jirsova, P.,
Bartova, E.:
Relationship between chromosome structure and arrangement
in the interphase nuclei and the induction of exchange aberrations
by ionising radiation
Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001

In: Scientific Programme and Book of Abstracts, p. 21

110



Guo, J., Brzobohaty, B.:

A novel system for regulated expression of isopentenyl transferase gene,
IPT, in Arabidopsis thaliana

V. Pracovni setkani biochemiki a molekularnich biologii, Brno, 14. 2.
2001
In: Sbornik prispévk, pp. 28-29

Guo, J., Brzobohaty, B.:

Regulated expression of isopentenyl transferase in Arabidopsis: system
development

17™ International Conference on Plant Growth Substances, Brno, 1. -
6.7.2001

In: Abstracts, p. 88

Hason, S., Vetterl, V.:

Two-dimensional condensation of nucleic acid components at mercury
film and gold electrodes

XVI™ International Symposium on Bioelectrochemistry
and Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001

In: Book of Abstracts, p. 110

Hason, S., Dvorak, J., Jelen, F., Vetterl, V.:

Electrochemical detection of interactions of echinomycin with DNA
at mercury film electrodes (MFE)

US-CZ Workshop on Electrochemical Sensors Prague 2001, Praha, 19. -
22.6.2001

In: Book of Abstracts, p. 42

Hason, S., Dvorak, J., Jelen, F., Vetterl, V.:
Elektrochemicka detekce interakci chinoxalinovych a antracyklinovych
antibiotik s molekulami DNA

XXIV. dny lékatské biofyziky, Mozolov u Téabora, 30. 5. - 1. 6. 2001
In: Sbornik abstrakt, p. 59

Havran, L., Fojta, M., Jelen, F., Palecek, E.:
Redox and catalytic reactions of adducts of DNA with osmium tetroxide
complexes on mercury electrodes

XVI™ International Symposium on Bioelectrochemistry and
Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001

In: Book of Abstracts, p. 22

111



Havran, L., Fojta, M., Kizek, R., Billova, S., Jelen, F., Palecek, E.:

Elektrochemicke signaly aduktit DNA s komplexy oxidu osmicelého
na rtutovych a uhlikovych elektrodach — optimalizace podminek
stanoveni

XXI. Moderni elektrochemické metody, Nedvédice u Nového M¢ésta
na Moravég, 24. - 26. 4. 2001

In: Abstracts, nestr.

Hodurkova, J., Zlvova, J., Vyskot, B.:

Epigenetic modifications in chromatin structure during seed quiescence
and germination

17™ International Conference on Plant Growth Substances, Brno, 1. -
6.7.2001

In: Abstracts, p. 104

Hofer, M., Pospisil, M., Vacek, A.:

Radioprotective properties of immunomodulators. are they utilizable
in clinical practice?

Final Meeting NATO HFMP TGO006, Hradec Kralové, 22. - 24. 10. 2001
In: Agenda and Abstracts, nestr.

Hofer, M., PospiSil, M., Vacek, A., Znojil, V., Weiterova, L., Hol4, J.,

Vacha, J.:

Combination of drugs elevating extracellular adenosine (dipyridamole
plus adenosine monophosphate) with granulocyte colony-stimulating
factor enhances hematopoiesis in mice exposed to ionizing radiation
or 5-fluorouracil

International Immunopharmacology Congress 2001 “Severe Debilitating
Diseases”, Sun City, South Africa, 16. - 20. 9. 2001

In: Final Program and Abstract Book, p. 97

Hofer, M., PospiSil, M., Weiterova, L., Vacek, A., Znojil, V., Hol4, J.,

112

Pipalova, 1., Vacha, J.:

Granulopoézu stimulujici efekty podavani kombinace lékii zvySujicich
extraceluldrni hladinu adenosinu a G-CSF u mysi exponovanych
ionizujicimu zareni nebo cytostaticke terapii

Mezinarodni radiobiologické symposium, Hradec Kralove, 15. - 16. 6.
2001

(In: Acta Radiobiologica, 1, 2001, pp. 30-32)*



Hofer, M., Vacek, A., Weiterova, L., Hol4, J., Hoferova, Z., Pipalova, 1.,
Masek, K.:
Adamantylamide dipeptide stimulates hematopoiesis in mice exposed
to sublethal doses of ionizing radiation and increases survival in lethally
irradiated animals

International Immunopharmacology Congress 2001 “Severe Debilitating
Diseases”, Sun City, South Africa, 16. - 20. 9. 2001
In: Final Program and Abstract Book, p. 96

Hoferova, Z., Fedorocko, P., Hofer, M., Znojil, V., ElidSova, V.:
Ucinok radioterapie a aplikdcie nesteroidnéeho antiflogistika diclofenaku
na rast mysacieho fibrosarkomu in vivo

Mezinarodni radiobiologické symposium, Hradec Kralové¢, 15. - 16. 6.
2001
(In: Acta Radiobiologica, 1, 2001, pp. 33-35)*

Hoferova, Z., Vacek, A., Hofer, M., Fedorocko, P., Mackova, N. O.,
Egyed, A.:
In vivo growing fibrosarcoma stimulates the host hematopoietic system:
Possibility for new therapeutic interventions?

3" Conference on Cell Biology, Cells III, Ceské Budgjovice, 17. - 19. 9.
2001

In: Book of Abstracts, p. 135

Hofmanova, J., Soucek, K., Kozubik, A.:
Analyza DNA u permanentnich bunécnych linii

Analyticka cytometrie I, Brno, 3. - 5. 6. 2001
In: Sbornik abstrakt, pp. 5-7

Hofr, C., Brabec, V.:
The impact of interstrand cross-link of antitumor cisplatin
on thermodynamic stability of DNA

6th International Symposium on Applied Bioinorganic Chemistry,
Cardiff, UK, 20. - 23. 6. 2001

In: Book of Presentations, L. 13

Hofr, C., Brabec, V.:
Viiv vazby protinadorové ucinnych komplexii platiny
na termodynamickou stabilitu DNA

XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 8

113



Hofr, C., Brabec, V.:
The impact of interstrand cross-link of cisplatin or transplatin
on thermodynamic stability of DNA

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 26

Hradilova, D., Ciz, M.:
Antioxidacni vlastnosti krve v zavislosti na koncentraci vitaminu C
Studentska vedecka konferencia, Bratislava, SR, 25. - 26. 4. 2001
In: Zbornik abstraktov prac diplomantov a doktorandov, nestr.
Cherny, D. 1., Brazdova, M., Palecek, J., Palecek, E., Jovin, T. M.:
Binding of p53 protein to double-stranded DNA
12" Conversation in the Biomolecular Stereodynamics, Albany, N.Y.,
USA, 19.-23.6.2001
(In: J. Biomol. Struct. Dyn., 18, 2001, 991-992)*

Janc¢inova, V., Drabikova, K., Ciz, M., Nosal’, R., Lojek, A.:
Antioxidacné posobenie serotoninu — ucinok na chemiluminiscenciu
bunkovych a bezbunkovych systémov

51. Farmakologické dny, Hradec Kralové, 5. - 7. 9. 2001
(In: Ceskoslovenska fyziologie, 50, 2001, p. 162)*

Janousek, B., Matsunaga, S., Kejnovsky, E., Zltvova, J., Vyskot, B.:
Developmental methylation patterns of male reproductive organ specific
gene (MROSI)

Xth International Conference on Plant Embryology, From Gametes
to Embryos, Nitra, Slovakia, 5. - 8. 9. 2001

In: Book of Abstracts, p. 12

Janousek, B., Zltvova, J.:
What is the role of DNA methylation during plant development?
University of Tokyo, Japan, 19. 2. 2001

Janousek, B., Zltvova, J.:
What is the role of DNA methylation in the plant development?
Yokohama City University, Japan, 20. 2. 2001

114



Jelen, F., Erdem, A., Palecek, E.:
Electrochemical properties of some bis-intercalators and their
interaction with DNA

XVI™ International Symposium on Bioelectrochemistry and
Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001
In: Book of Abstracts, p. 111

Jirsova, P., Bartova, E., Kozubek, S., Kozubek, M., Lukasova, E.:
Spatial arrangement of genetic loci in human blood cell nuclei studied
by confocal cytometry

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 27

Jirsova, P., Bartova, E., Kozubek, S., Kozubek, M. Lukasova, E.,
Skalnikova, M., Ganova, A., Koutna, I., Pasekova, R.:
Spatial arrangement of genetic loci in human blood cell nuclei studied
by confocal cytometry

The Second Euroconference on Quantitative Molecular Cytogenetics,
Salamanca, Spain, 26. - 28. 4. 2001
In: QMC 11, pp. 5-7

Jonas, A., Zemanek, P., Kozubek, S., LukasSova, E.:
Study of the mechanical properties and dynamics of biomembranes
and macromolecules with use of laser beam - an overview

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001
In: Scientific Programme and Book of Abstracts, p. 28

Kasparkova, J., Brabec, V.:
Recognition of DNA modified by antitumor cisplatin by tumor
suppressor protein p53

COST D&, FINAL WORKSHOP 'Chemistry of Metals in Medicine',
Dublin, Ireland, 29. - 31. 3. 2001
In: Programme & Abstracts, nestr.

Kasparkova, J., Brabec, V.:
Recognition by tumor suppressor protein p53 of DNA modified
by antitumor cisplatin and by its clinically ineffective trans isomer

2001 Meeting of International Research Scholars, Vancouver, Canada,
20.-23.6.2001

In: Program and Abstracts, p. 73

115



Kasparkova, J., Farrell, N., Brabec, V.:

Conformation, recognition by HMG-domain proteins and nucleotide
excision repair of DNA monofunctional adducts of novel antitumor

bifunctional platinum complex trans-[PtCIl,(NH;)(thiazole)]
10™ International Conference on Bioinorganic Chemistry, Florence,
Italy, 26. - 31. 8. 2001

(In: J. Inorg. Biochem., 86, 2001, p. 288)*

Kasparkova, J., Farrell, N., Brabec, V.:

Conformation, recognition by HMG-domain proteins and nucleotide
excision repair of DNA monofunctional adducts of novel antitumor
bifunctional platinum complex trans-[PtCIl,(NH;)(thiazole)]

COST Action:D20 “Metal Compounds in the Treatment of Cancer

Working Group Project: D20/0003/00 “Biochemistry, Structural and
Cellular Biology of Non-Classical Antitumor Platinum Compounds”,
Florence, Italy, 29. 8. 2001

In: Book of Abstracts, p. 6

Kasparkova, J., Farrell, N., Brabec, V.:

Conformation, recognition by HMG-domain proteins and nucleotide
excision repair of DNA monofunctional adducts of novel antitumor
bifunctional platinum complex trans-[PtCI,(NH;)(thiazole)]

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001

In: Scientific Programme and Book of Abstracts, p. 29

Kasparkova, J., PospiSilova, S., Brabec, V.:

Rozliseni DNA modifikované platinovymi komplexy nadorovym
supresorem p53

XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 10

Kizek, R., Brazdova, M., Havran, L., Fojta, M., Palecek, E.:

116

Electrochemical analysis of the tumor suppressor protein p53
XVI™ International Symposium on Bioelectrochemistry
and Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001

In: Book of Abstracts, p. 200



Kone¢na, H., Brzobohaty, B.:
Designing oligonucleotide sequences

V. Pracovni setkani biochemiki a molekularnich biologii, Brno, 14. 2.
2001
In: Sbornik ptispévk, pp. 13-14

Kostrhunova, H., Brabec, V.:
Conformational analysis of DNA modified by cisplatin-distamycin
conjugates

COST D8, FINAL WORKSHOP 'Chemistry of Metals in Medicine',
Dublin, Ireland, 29. - 31. 3. 2001
In: Programme & Abstracts, nestr.
Koukalova, B., Kovarik, A.:
Kontaminace DNA databazi inzerénimi elementy prokaryont
XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001

In: Sbornik abstrakt, p. 20

Kovarik, A., Koukalova, B., Bezdek, M.:
Osmotic stress induces hypermethylation of CCG trinucleotides
in the HRS60 satellite repeat in tobacco

Contextualizing the Genome: the Role of Epigenetics in Genetics,
Development & Evolution, Gent, Belgium, 25. - 28. 11. 2001
In: Poster Abstracts

Kovarik, A.,Koukalova, B., Fojtova, M., Holy, A., Votruba, I.:
Differences in maintenance of CG and CNG hypomethylation suggest
a variable epigenetic stability of methylation motifs in tobacco genome

Contextualizing the Genome: the Role of Epigenetics in Genetics,
Development & Evolution, Gent, Belgium, 25. - 28. 11. 2001
In: Poster Abstracts, p. 7

Kovarikova, M., Hofmanova, J., Soucek, K., Vaculova, A., Kozubik, A.:
The role of arachidonic acid metabolism in regulation of cytokinetics
of the HT-29 human colorectal cancer cells and its interactions with
TNF-a
3" Conference on Cell Biology, Cells III, Ceské Budgjovice, 17. - 19. 9.
2001
In: Book of Abstracts, p. 124

Kozubek, S.:

Struktura chromatinu vyssiho radu a jeji funkcni aspekty
Prirodovédecka fakulta MU Brno, 13. 2. 2001



Kozubek, S., Lukasova, E., Bartova, E., Jirsova, P., Kozubek, M.:
Backbone radial looping (BRL) model of the interphase chromosome

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001
In: Scientific Programme and Book of Abstracts, pp. 32-33

Kozubek, S., Lukasova, E., Bartova, E., Kozubek, M., Skalnikova, M.,
Koutna, I., Jirsova, P., Ganova, A., Pasekova, R., Amrichova, J.,
Matula, Pa., Matula, Pe., Mejzlik, P., Falk, M., Palsa, S.:
Induction of chronic myeloid leukemia by ionizing radiation:
experimental basis for risk estimation

VII™ International Workshop Radiation Damage to DNA, Orléans
Nouan-le-Fuzelier, France, 2. - 7. 9. 2001
In: Abstracts, nestr.

Kozubek, M., Skalnikova, M., Matula, Pe., Bartova, E., Eipel, H.,
Hausmann, M.:
Development of software for automated micro-axialtomography

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001
In: Scientific Programme and Book of Abstracts, p. 31
Kozubik, A., Hofmanova, J.:
Regulace cytokinetiky a jeji detekce pomoci priitokove cytometrie
Analyticka cytometrie I, Brno, 3. - 5. 6. 2001
In: Sbornik abstrakt, pp. 1-4
Kozubik, A., Hofmanova, J.:
Ceska spolecnost pro analytickou cytometrii (CSAC) - jeji vyznam
pro rozsireni progresivnich metodologii v ramci CR
Seminat “Proliferace lymfocyt”, Praha, 6. 12. 2001
Kozubik, A., Kovarikova, M., Hofmanova, J.:
Genetic and epigenetic aspects of colorectal carcinogenesis
XX Simposio Internacional de Atualizacdo EM Gastroenterologia e
XII Gastroproct, Rio de Janeiro, Brasil, 3. - 5. 5. 2001
Krejéi, L.:
Homologicka rekombinace kvasinek
Prirodovédecka fakulta MU Brno, 13. 2. 2001

118



Kubala, L., Ciz, M., Cizova, H., Cerny, J., Némec, P., Studenik, P.,
Lojek, A.:
Blood phagocyte free radical production and plasma cytokine levels
in patients undergoing open heart surgery or heart transplantation

Advanced Course: Free Radicals, Nitric Oxide, and Inflammation:
Molecular, Biochemical, and Clinical Aspects, Antalya, Turkey, 23. 9. -
3.10. 2001

In: Program and Abstract Book, p. 79

Kubala, L., Ciz, M., Drabikova, K., Jan&inova, V., Lojek, A.:
Detekce volnych radikalit pomoci luminometru a priitokového cytometru
51. Farmakologické dny, Hradec Kralové, 5. - 7. 9. 2001

(In: Ceskoslovenska fyziologie, 50, 2001, p. 167)*

Kubala, L., Soucek, K., Ciz, M., Lojek, A.:
Fluorescencni sondy pro flowcytometrickou analyzu tvorby reaktivnich
metaboliti kysliku a dusiku

Analyticka cytometrie I, Brno, 3. - 5. 6. 2001
In: Sbornik abstrakt, pp. 55-57

Kubicarova, T.:
Dalsia charakterizacia teloméroveho chromatinu
XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 16
Kubiarova, T., Sykorova, E., Fajkus, J.:
Chromatin structure of plant telomeres and subtelomeres
Gliwice Science Encounters 2001, Gliwickie Potkania Naukowe,
Gliwice, Poland, 23. - 24. 11. 2001
In: Program

Kypr, J.:
Zakonitosti usporadani nukleotidovych posloupnosti v genomech
Prirodovédecka fakulta MU Brno, 13. 2. 2001

Kypr, J.:
Shalovani proteinii, chaperony a priony
Prirodovédecka fakulta MU Brno, 13. 2. 2001
Kypr, J.:
Mosaic structure of the human genome
International workshop “Genome Organization Diversity & Evolution,
Haifa, Israel, 16. 7. 2001
In: Programme and Abstracts, nestr.
119



Kypr, J.
Strukturni viastnosti lidského genomu
XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001

In: Sbornik abstrakt, p. 7

Kypr, J., Hanzalek, P.:
Tertiary structures of human chromosome molecules of DNA
International workshop “Genome Organization Diversity & Evolution,
Haifa, Israel, 17. - 19. 7. 2001
In: Programme and Abstracts, nestr.

Kypr, J., Vorlickova, M.:
Circular dichroism spectroscopy reveals invariant conformation
of guanine runs in DNA

9™ European Conference on the Spectroscopy of Biological Molecules,
Praha, 8. - 13.9. 2001
In: Book of Abstracts, p. 156
Lexa, M., Genkov, T., Brzobohaty, B.:
Nitrate reductase activity in ipt-expressing tobacco
17™ International Conference on Plant Growth Substances, Brno, 1. -
6.7.2001
In: Abstracts, p. 189
Lexa, M., Hordk, J., Rotkovska, J., Brzobohaty, B.:
Insertional mutants in Arabidopsis response regulator genes
17™ International Conference on Plant Growth Substances, Brno, 1. -
6.7.2001
In: Abstracts, p. 148

Lim, K. Y., Matyasek, R., Fulnecek, J., Koukalova, B., Murad, L.,
Kovarik, A., Lichtenstein, C. P., Leitch, A. R.:
Evolution in Nicotiana section Tomentosae

14th International Chromosome Conference, Wiirzburg, Germany, 4. -
8.9.2001
In: Scientific Programme and Information, nestr.

Lojek, A., Ciz, M., Kubala, L., Nosal’, R.:
Leukocyte-derived chemiluminescence is inhibited in the presence
of blood plasma

The Meeting of the Society for Free Radical Research Europe SFRR —
2001, Roma, Italy, 22. - 24. 6. 2001

In: Program and Abstracts, p. 83
120



Lojek, A., Kubala, L., Gallova, L., Ciz, M.
Metody detekce reaktivnich metabolitu kysliku a dusiku v biologii
a mediciné

Analyticka cytometrie I, Brno, 3. - 5. 6. 2001
In: Sbornik abstrakt, pp. 52-54
Lukasova, E., Kozubek, S., Kozubek, M., Falk, M., Amrichova, J.,
Jirsova, P., Bartova, E.:
Spatial structure of chromosome 17 territory in the interphase nucleus
of human lymphocytes

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001
In: Scientific Programme and Book of Abstracts, p. 35

Machala, M., Blaha, L., Vondracek, J.:
Biochemicky monitoring in vitro organickych kontaminantii pritomnych
v ovzdusi

Ovzdusi 2001, Brno, 14. - 16. 5. 2001
In: Program a sbornik konference, pp. 176-181

Machala, M., Bladha, L., Kapplova, P., Vondracek, J., Upham, B.:
Relative potencies of 34 environmentally occurring polycyclic aromatic
hydrocarbons to inhibit GJIC in vitro

2001 International GAP Junction Conference, Honolulu, USA, 4. - 9. 8.
2001
In: Abstracts of papers presented, p. 126

Machala, M., Vondracek, J., Blaha, L., Neca, J., Ciganek, M., Sram, R. J.,
Holoubek, I.:
Mutagenic and nongenotoxic benzo[a]pyrene equivalency
concentrations of polycyclic aromatic hydrocarbons in river sediments
and urban airborne particles

8" International Conference on Environmental Mutagens, Shizuoka,
Japan, 21. - 26. 10. 2001
In: Abstracts, p. S76

Machala, M., Vondracek, J., Blaha, L., Upham, B., Céslavsky, J.,
Ciganek, M., Neca, J.:
Combined chemical and bioassay methods for screening of polycyclic
aromatic hydrocarbons in environmental samples

11™ Annual Meeting of SETAC Europe, Madrid, Spain, 6. - 10. 5. 2001
In.: Abstracts, p. 32

121



Malaska, J., FiSerova, A., Kunicka, Z., Sklenickova, M., Kovarova, L.,
Bourkova, L., Musilova, R., Doubek, M., Hajek, R., Fajkus, J.:
Hodnoceni telomerazové aktivity a delky telomer u mnohacetného
myelomu

XV. Olomoucké hematologické dny s mezinarodni ucasti, Olomouc, 7. -
9.6.2001
In: Sbornik abstrakt, p. 173

Malina, J., Natile, G., Brabec, V.:
Analysis of DNA modified by platinum complexes with enantiometric
amine ligands

6" FIGIPS Meeting in Inorganic Chemistry, European Mediterranean
Conference in Inorganic Chemistry, Barcelona, Spain, 15. - 20. 7. 2001
In: Book of Abstracts, p. 401

Malina, J., Natile, G., Brabec, V.:
Tvorba DNA-proteinovych komplexu prostiednictvim platinovych
cytostatik

XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 25

Malina, J., Natile, G., Brabec, V.:
Properties of 1,2-d(GpG) intrastrand cross-links formed by platinum
complexes with enantiometric amine ligands

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001
In: Scientific Programme and Book of Abstracts, pp. 36-37

Marini, V., Kasparkova, J., Romeo, R., Brabec, V.:
DNA modifications by a new dinuclear platinum(Il) organometallic
complex

10™ International Conference on Bioinorganic Chemistry, Florence,
Italy, 26. - 31. 8. 2001

(In: J. Inorg. Biochem., 86, 2001, p. 329)*

Marini, V., Kasparkova, J., Romeo, R., Brabec, V.:
Modifikace DNA novym dinukledrnim organokovovym komplexem
platiny(Il)
XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001

In: Sbornik abstrakt, p. 26

122



Marini, V., Kasparkova, J., Romeo, R., Brabec, V.:
DNA modifications by a new dinuclear platinum(Il) organometallic
complex

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 38

Marini, V., Kasparkova, J., Novakova, O., Scolaro, L. M., Romeo, R.,
Brabec, V.:
Biophysical analysis of natural, double-helical DNA modified by
dinuclear platinum(Il) organometallic compound in a cell-free medium

COST Action: D20 “Metal Compounds in the Treatment of Cancer “
Working Group Project: D20/0003/00 “Biochemistry, Structural

and Cellular Biology of Non-Classical Antitumor Platinum
Compounds”, Florence, Italy, 29. 8. 2001

In: Book of Abstracts, p. 9

Matyasek, R., Lim, K. Y., Kovatik, A., Leitch, A. R.:
Gene conversion in allotetraploid N. rustica by paternal genome
N. paniculata

14™ International Chromosome Conference, Wiirzburg, Germany, 4. -
8.9.2001
In: Scientific Programme and Information, nestr.

Minksova, K., Vondracek, J., Machala, M., Neca, J., Hofmanova, J.,
Kozubik, A.:
Viiv clofibrdatu a TCDD na cytokinetiku modelovych bunécnych linii
v kombinaci s inhibitory metabolismu kyseliny arachidonové

XXI. xenobiochemické symposium, Dolni Véstonice, 30. 5. - 1. 6. 2001
In: Program a sbornik piispévk, p. 51

Minksova, K., Vondracek, J., Machala, M., Neca, J., Hofmanova, J.,
Kozubik, A.:
The effect of clofibrate and TCDD in combination with arachidonic acid
metabolism inhibitors on cytokinetics of model cell lines
3" Conference on Cell Biology, Cells III, Ceské Budgjovice, 17. - 19. 9.
2001

In: Book of Abstracts, p. 142

123



Murad, L., Kovaiik, A., Lim, K. Y., MatyaSek, R., Lichtenstein, C. P.,
Leitch, A. R.:
Nicotiana tabacum formed after the divergence of N. tomentosiformis

cytotypes

14th International Chromosome Conference, Wiirzburg, Germany, 4. -
8.9.2001

In: Scientific Programme and Information, nestr.

Neplechova, K., Kasparkova, J., Prokop, R., Farrell, N., Brabec, V.:
Antitumor efficient platinum complexes with trans-geometry and their
reactions with DNA

6" FIGIPS Meeting in Inorganic Chemistry, European Mediterranean
Conference in Inorganic Chemistry, Barcelona, Spain, 15. - 20. 7. 2001
In: Book of Abstracts, p. 399

Neplechovi, K., Kasparkova, J., Prokop, R., Farrell, N., Brabec, V.:
Protinddorove ucinné platinové komplexy s trans-geometrii a jejich
reakce s DNA

XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 27

Neplechovi, K., Kasparkova, J., Prokop, R., Farrell, N., Brabec, V.:
Antitumor efficient platinum complexes with trans-geometry and their
reactions with DNA

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 42

Nosal, R., Drabikova, K., Ciz, M., Lojek, A., Danihelova, E.:
Effect of H;-histamine antagonist dithiaden on human PMN-leukocyte
aggregation and chemiluminescence is stimulus dependent

First Joint Meeting of EHRS “Mediators of Allergy and Asthma”, Sochi,
Russia, 9. - 12. 10. 2001

In: Proceedings and Abstracts, pp. 18-19

Novakova, O., Brabec, V.:
Termination of DNA and RNA synthesis at the adducts of platinum
antitumor compounds

COST D8, FINAL WORKSHOP 'Chemistry of Metals in Medicine',
Dublin, Ireland, 29. - 31. 3. 2001

In: Programme & Abstracts, nestr.

124



Novakova, O., Brabec, V.:
Termination of DNA and RNA synthesis at the adducts of platinum
antitumor compounds

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 43

Orsag, P., Soucek, K., Hofmanova, J., Kozubik, A.:
Differential expression of Bcl-2 family proteins in human leukaemic cell
lines following vitamin D3-induced differentiation

3" Conference on Cell Biology, Cells III, Ceské Budgjovice, 17. - 19. 9.
2001
In: Book of Abstracts, p. 149

Palecek, E., Billova, S., Brazdova, M., Havran, L., Kizek, R., Tomschik, M.:
Analysis of peptides and proteins with electrodes
12" Conversation in the Biomolecular Stereodynamics, Albany, N.Y.,
USA, 19. -23.6.2001
(In: J. Biomol. Struct. Dyn., 18, 2001, 966)*

Palecek, E., Billova, S., Brazdova, M., Havran, L., Kizek, R., Palecek, J.,
Jelen, F., Fojta, M.:
Uplatni se elektrochemie nukleovych kyselin a bilkovin v genomice
a proteomice?

XXI. Moderni elektrochemické metody, Nedvédice u Nového M¢ésta
na Morave, 24. - 26. 4. 2001
In: Abstracts, nestr.

Palecek, E., Billova, S., Brazdova, M., Fojta, M., Havran, L., Jelen, F.,
Kizek, R.:
Electrochemistry of nucleic acids and proteins. Sensing of DNA
interactions

XVI™ International Symposium on Bioelectrochemistry
and Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001
In: Book of Abstracts, p. 95

Palecek, E., Fojta, M., Jelen, F., Brazdova, M., Trnkova, L.:
Electrochemistry of nucleic acids and proteins. Sensors for DNA
hybridization and DNA damage

2" Croatian Symposium on Electrochemistry, PrimoSten, Croatia, 17. -
20.9.2001

In: Zbornik Radova Proceedings, pp. 1-7

125



Palecek, J., Brazdova, M., Fojta, M., Cherny, D., Jagelska, E., PeCinka, P.,
Billova, S., Karlovska, L., Brazda, V., Pospisilova, S., Vojtssek, B.,
Subramaniam, V., Jovin, T. M., Palecek, E.:

Binding of p53 protein to supercoiled DNA

12" Conversation in the Biomolecular Stereodynamics, Albany, N.Y.,
USA, 19.-23.6.2001
(In: J. Biomol. Struct. Dyn., 18, 2001, 996-997)*

Palsa, S., Lukasova, E., Kozubek, S., Jezek, J., Jonas, A., Zemanek, P.:
Our experience with laser induced fusion of MCF 7 and HL 60 cells
Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 44

Pasekova, R., Lukasova, E., Kozubek, S., Kozubek, M.:
Basic topographic parameters of the EWS and FLI-1 genes associated
with Ewing sarcoma in interphase nuclei of human T-lymphocytes
and Ewing sarcoma cells and their location with respect to related
genetic elements

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 47
Pavelkova, M., Kubala, L., Lojek, A.:
Reaktivni metabolity kysliku a dusiku ve vztahu k funkcnim viastnostem
fagocytii
Studentska vedecka konferencia, Bratislava, SR, 25. - 26. 4. 2001
In: Zbornik abstraktov prac diplomantov a doktorandov, nestr.

Pecivova, J., Macgickova, T., Ciz, M., Lojek, A., Nosal’, R.:
Ucinok stobadinu na stimulovanu tvorbu volnych radikalov kyslika
v ludskych polymorfonuklearnych leukocytoch

51. Farmakologické dny, Hradec Kralové, 5. - 7. 9. 2001
(In: Ceskoslovenska fyziologie, 50, 2001, p. 175)*

Pospisil, M., Hofer, M., Vacek, A., Netikova, J., Hola, J., Znojil, V.,
Weiterova, L.:
Indukce progenitorovych bunék krvetvorby do cyklu je moznym
mechanismem priznivého pusobeni aktivace adenosinovych receptorii ve
stavech radiacniho utlumu kostni drené

Mezinarodni radiobiologické symposium, Hradec Kralove, 15. - 16. 6.
2001

(In: Acta Radiobiologica, 1, 2001, pp. 72-74)*
126



Pospisilova, S., Brazda, V., Miiller, P., Kaiikova, K., Pale¢ek, E.,
Vojtések, B.:
Activation of p53 protein to sequence-specific DNA binding by its
phosphorylation

Protein Structure-Function Trafficking and Signalling, satellite meeting
of the 27" FEBS/PABMB, Oeiras, Portugal, 28. - 30. 6. 2001
In: Abstracts, p. 13

Pospisilova, S., Brazda, V., Miiller, P., Kaiikova, K., Pale¢ek, E.,
Vojtések, B.:
Activation of p53 protein to sequence-specific DNA binding by its
phosphorylation

27" Meeting of the Federation of European Biochemical Societies,
Lisbon, Portugal, 30. 6. - 5. 7. 2001
In: Eur. J. Biochem., 268, Suppl. 1, 2001, p. 144

PospiSilova, S., Brazda, V., Miiller, P., Pale¢ek, E., Vojtések, B.:
Mechanismy regulujici aktivitu nddorového supresoru proteinu p53
a moznosti aktivace jeho nefunkcnich forem v nadorové burice

Sigma-Aldrich konference mladych chemiki, biochemikt
a molekularnich biologti, Kamenné Zehrovice, 17. - 19. 5. 2001
(In: Chem. Listy, 95, 2001, p. 334)*

Prokop, R., Vrana, O., Brabec, V.:
Protinddorove ucinné platinové komplexy jako inhibitory DNA
topoizomerazy |
XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 11

Prokop, R., Vrana, O., Brabec, V.:
Antitumor platinum complexes as inhibitors of DNA topoisomerase
Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001
In: Scientific Programme and Book of Abstracts, p. 48

Skalnikova, M., Kozubek, M., Bartova, E., Matula, Pe., Eipel, H.,
Hausmann, M.:

Optimization of FISH methodology for the study of 3D structure of cell
nuclei using micro-axialtomography

Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17.10. 2001

In: Scientific Programme and Book of Abstracts, p. 51

127



Skleni¢kova, M., Krej¢i, K., Malaska, J., Fajkus, J.:
In situ analysis of telomeres in haematological malignancies
10™ International Congress of Human Genetics, Vienna, Austria, 15. -
19.5.2001
(In: Eur. J. Hum. Genet., 9, 2001, pp. 135-136)*

Slany, M., Zouhar, J., Brzobohaty, B.:
Identification of a cysteine residue conferring sensitivity of a maize
[-glucosidase to silver ion and alkylation treatment

V. Pracovni setkani biochemiki a molekuldrnich biologii, Brno, 14. 2.
2001
In: Sbornik ptispévki, pp. 29-30
Smieskova, D., Halek, J., Vetterl, V.:
Meéreni membranoveho potencidlu
XXIV. dny lékatské biofyziky, Mozolov u Tabora, 30. 5. - 1. 6. 2001

In: Sbornik abstrakt, p. 38

Soucek, K., Hofmanova, J., Kozubik, A.:
Detekce intraceluldrniho Ca’ pomoci priitokové cytometrie

Analyticka cytometrie I, Brno, 3. - 5. 6. 2001
In: Sbornik abstrakt, pp. 58-60

Soucek, K., Sevéikova, S., Hofmanova, J., Kozubik, A.:
Flowcytometricka detekce mitochondridlniho potencialu

Analyticka cytometrie I, Brno, 3. - 5. 6. 2001
In: Sbornik abstrakt, pp. 61-65

Soucek, K., Sevéikova, S., Hofmanova, J., Kozubik, A.:
Bcl-2 family proteins expression in novel retinoic acid-resistant clones
of HL-60 and NB4 cells

3" Conference on Cell Biology, Cells III, Ceské Budgjovice, 17. - 19. 9.
2001

In: Book of Abstracts, p. 125

Soucek, K., Sevéikova, S., Hofmanova, J., Kozubik, A.:
BCL-2 family proteins expression in retinoic acid-resistant clones of
HL-60 and NB4 cells

9™ Euroconference on Apoptosis, Vienna, Austria, 13. - 16. 10. 2001
In: Program and Abstracts, poster 64

128



Strasak, L., Vetterl, V., Smarda, J.:
Bakterie Escherichia coli a stFidava nizkofrekvencni magnetickd pole;
zavislost na frekvenci, pokus o synchronizaci bunécné kultury,
kombinace ucinku magnetického pole a UV zareni

XXIV. dny lékatské biofyziky, Mozolov u Tabora, 30. 5. - 1. 6. 2001
In: Sbornik abstrakt, p. 51
Strasak, L., Vetterl, V., Smarda, J.:
Effects of 50Hz magnetic fields on bacteria Escherichia coli
XVI™ International Symposium on Bioelectrochemistry
and Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001
In: Book of Abstracts, p. 168
Sykorova, E.:
Subteloméra — zaciatok konca chromozomu
Prirodovedecka fakulta UK Bratislava, 9. 2. 2001
Szkanderova, S., Vavrova, J., Marekova, M., Vokurkova, D., Brazda, V.,
Stulik, J.:

The p53 phosphorylation at serine — 392 and activation of apoptosis
promoting proteins by irradiation of Molt — 4 cells by gamma rays

Final Meeting NATO HFMP TG006, Hradec Kralové, 22. - 24. 10. 2001
In: Agenda and Abstracts, nestr.

Szkanderova, S., Vavrova, J., Marekova, M., Vokurkova, D., Brazda, V.,
Stulik, J.:
The p53 phosphorylation at serine — 392 and activation of apoptosis-
promoting proteins by irradiation of Molt — 4 cells by gamma rays

31* Annual Meeting of the European Society for Radiation Biology
(ESRB), Dresden, Germany, 1. -5.9. 2001

Sevéikova, S., Soudek, K., Bryja, V., Smarda, J.:
Viiv proteinuit JUN na riist a diferenciaci monoblastii transformovanych
onkogenem v-myb

XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 75

Spaékové, N., Stefl, R., Berger, 1., Koca, J., gponer, J.:
Atomic-resolution picture of structure and dynamics of G-DNA and
other unusual DNA molecules. Large scale molecular dynamics
simulations

12" Conversation in the Biomolecular Stereodynamics, Albany, N.Y.,
USA, 19.-23.6.2001

(In: J. Biomol. Struct. Dyn., 18, 2001, 1006 -1007)*
129



Stros, M.
Two mutations of basic residues of the B-domain of HMG-1 protein
with different effects on DNA topology and binding to bent DNA

27" Meeting of the Federation of European Biochemical Societies,
Lisbon, Portugal, 30. 6. - 5. 7. 2001
(In: Eur. J. Biochem., 268, Suppl. 1, 2001, p. 165)*
Trnkova, L., Kizek, R., Dracka, O.:
Elimination voltammetry of nucleic acids on silver electrodes
XVI™ International Symposium on Bioelectrochemistry
and Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001
In: Book of Abstracts, p. 101

Trnkova, L., Kizek, R., Palecek, E.:
Electrochemical investigation of rabbit liver metallothionein at mercury
electrode

XVI™ International Symposium on Bioelectrochemistry and
Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001
In: Book of Abstracts, p. 25

Vacek, A., Hofer, M., Hoferova, Z., Weiterova, L., Masek, K.:
Stimulace krvetvorby a radioprotektivni ucinky imunomoduldtoru
adamantylamidu dipeptidu

Mezinarodni radiobiologické symposium, Hradec Kralove, 15. - 16. 6.
2001
(In: Acta Radiobiologica, 1, 2001, pp. 87-89)*

Vaculova, A., Hofmanova, J., Soucek, K., Kozubik, A.:
Tumour necrosis factor o. (TNFa) induces cell death associated with
cleavage of poly(ADP-ribose) polymerase (PARP) in HT-29 human
colon adenocarcinoma cell line

3" Conference on Cell Biology, Cells III, Ceské Budgjovice, 17. - 19. 9.
2001

In: Book of Abstracts, p. 141

Vaculova, A., Hofmanova, J., Soucek, K., Simek, V., Kozubik, A.:
The colon cancer cell death induced by tumor necrosis factor o. and its
modulation by polyunsaturated fatty acids

9™ Euroconference on Apoptosis, Vienna, Austria, 13. - 16. 10. 2001

In: Program and Abstracts, poster 71

130



Vaculova, A., Hofmanova, J., Kovatikova, M., Souéek, K., Simek, V.,
Zadak, Z., Kozubik, A.:
Vysoce nenasycené mastne kyseliny (pufas) zvysuji citlivost bunécné
linie lidskeého adenokarcinomu kolonu ht-29 k apoptickym ucinkiim
butyratu, anti-fas a tnf-a
XXV. Brnénské onkologickeé dny a XV. Konference SZP, Brno, 30. 5. -
1.6.2001
In: Edukaéni sbornik, p. 284

Vesela, V., Antalik, M., Vetterl, V., Drazan, V.:

Adsorption of poly(vinylsulfate) and poly(4-styrene sulfonate) at the
mercury electrode

XVI™ International Symposium on Bioelectrochemistry
and Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001
In: Book of Abstracts, p. 112
Vetterl, V.:
Impedance of the electrode double layer in nucleic acid solutions
Facultad de Farmacia, Universita Sevilla, Spain, 9. 5. 2001
Vetterl, V.:

Pouzitie impedancnych merani pri Studiu interakcii polynukleotidov
a ich zloZiek

Katedra fyzikalnej a analytickej chémie PF UPJS, Kosice, Slovensko,
8.6.2001

Vetterl, V., Jelen, F.:
Electrochemical measurements (voltammetry and impedance

measurements) of the interactions of nucleic acids with Hg and Hg film
electrodes

Departamento de Quimica, Universita Coimbra, Portugal, 17. 5. 2001
Vetterl, V., Jelen, F., Drazan, V., Strasak, L., Hason, S., Dvorak, J.:

Electrochemical impedance spectroscopy of single-stranded and double-
helical polynucleotides

XXIV. dny lékatské biofyziky, Mozolov u Tabora, 30. 5. - 1. 6. 2001
In: Sbornik abstrakt, p. 29

Vetterl, V., Strasak, L., Hason, S., Dvorak, J.:
Electrochemical impedance spectroscopy of polynucleotides
XVI™ International Symposium on Bioelectrochemistry
and Bioenergetics, Bratislava, Slovakia, 1. - 6. 6. 2001

In: Book of Abstracts, p. 100

131



Vitova, L., Malbeck, J., Vailkkova, R., Brzobohaty, B., Machackova, I:
Cytokinin occurrence in chloroplasts

17™ International Conference on Plant Growth Substances, Brno, 1. -
6.7.2001
In: Abstracts, p. 143
Vojtiskova, M.:
Molekularni priciny srdecnich arytmii
XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 21
Vojtiskova, M., Delalande, O., Kasparkova, J., Zaludova, R., Brabec, V.:
A rapid method for preparing of recombinant proteins
Conference on Biophysics of the Genome and Its Interactions,
Hlohovec, 15.-17. 10. 2001
In: Scientific Programme and Book of Abstracts, p. 55

Voijtiskova, M., Falk, M., Oltova, A., Zakova, J., Vodinska, M., Ventruba, P.:
Uplatneéni fluorescencni kvantitativni PCR v prenatadlni diagnostice

XVI. Biologické dny, Olomouc, 5. -7.9. 2001
In: Sbornik abstrakt, p. 29
Vondracek, J., Minksova, K., Kozubik, A.:
Analyza subGy/G; populace u leukemickych bunécnych linii
Analyticka cytometrie I, Brno, 3. - 5. 6. 2001

In: Sbornik abstrakt, pp. 8-9

Vondracek, J., Sheard, M. A., Soucek, K., Minksova, K., Kozubik, A.:
A polar differentiation inducer, dimethyl sulfoxide, potentiates death
receptor-mediated apoptosis in human myeloid leukemia cell lines

9™ Euroconference on Apoptosis, Vienna, Austria, 13. - 16. 10. 2001
In: Program and Abstracts, poster 76

Vorlickova, M.:
Conformational properties of DNA fragments containing trinucleotide
repeats composed of C, G and A

International workshop “Genome Organization Diversity & Evolution,
Haifa, Israel, 16. 7. 2001

In: Programme and Abstracts, nestr.

Vorlickova, M.:
Optické metody

Katedra teoretické a fyzikalni chemie PfF MU, Brno, 22. 11. 2001

132



Vorlickova, M.:
Cirkularni dichroismus biopolymerii

Katedra teoreticke a fyzikalni chemie PfF MU, Brno, 23. 11. 2001
Vrana, O., Brabec, V.:

Reactions of antitumor platinum drugs with DNA in the presence

of L-methionine

COST Action: D20 “Metal Compounds in the Treatment of Cancer *

Working Group Project: D20/0003/00 “Biochemistry, Structural

and Cellular Biology of Non-Classical Antitumor Platinum
Compounds”, Florence, Italy, 29. 8. 2001

In: Book of Abstracts, p. 19

Vrana, O., Brabec, V.:
The antitumor platinum complexes as an inhibitor of DNA
topoisomerase |

10™ International Conference on Bioinorganic Chemistry, Florence,
Italy, 26. - 31. 8. 2001
(In: J. Inorg. Biochem., 86, 2001, p. 472)*
Vréna, O., Neplechova, K., Brabec, V.:
Study of the interactions of anticancer metal-based drugs with DNA

9™ European Conference on the Spectroscopy of Biological Molecules,
Praha, 8. - 13. 9. 2001

In: Book of Abstracts, p. 202

Vrana, O., Nevielova, P., Brabec, V.:
Uloha metalothioneinii v procesu ziskané rezistence

XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 12
Vyskot, B., giroky, J., Lengerova, M.:
Plant sex chromosomes: past, present, and future
Third European Cytogenetics Conference, Paris, France, 7. - 10. 7. 2001
(In: Ann. Genet., 44, 2001, p. s15)*
Weiterova, L., Hofer, M., Pospisil, M., Mazur, L., Znojil, V., Vacha, J.

Radioprotective action of drugs elevating extracellular adenosine and
granulocyte colony-stimulating factor in mice exposed to gamma rays

IRPA Regional Congress on Radiation Protection in Central Europe,
Radiation Protection and Health, Dubrovnik, Croatia, 20. - 25. 5. 2001

In: Book of Abstracts, p. 47
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Weiterova, L., Hofer, M., Pospisil, M., Znojil, V., Vacha, J., Vacek, A.,
Pipalova, 1.
Viiv latek zvysujicich extraceluldarni hladinu adenosinu a G-CSF
na obnovu erytropoézy u mysi vystavenych puisobeni ionizujiciho zareni
nebo 5-fluorouracilu
Mezinarodni radiobiologické symposium, Hradec Kralove, 15. - 16. 6.
2001
(In: Acta Radiobiologica, 1, 2001, pp. 92-95)*

Zahradni¢kova, E., Sevéikova, S., Soudek, K., Smarda, J.:
Viiv proteinii fos na rust a diferenciaci monoblastii transformovanych
onkogenem v-myb

XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001
In: Sbornik abstrakt, p. 76

Zehnulova, J., Farrell, N., Brabec, V.:
Conformation of DNA intrastrand and interstrand cross-links of novel
antitumor trinuclear platinum complex BBR3464

6" FIGIPS Meeting in Inorganic Chemistry, European Mediterranean
Conference in Inorganic Chemistry, Barcelona, Spain, 15. - 20. 7. 2001
In: Book of Abstracts, p. 73

Zehnulova, J., Farrell, N., Brabec, V.:
Konformacni zmeny DNA indukované protinadorové ucinnym
trinuklearnim komplexem platiny BBR3464
XVI. Biologické dny, Olomouc, 5. - 7. 9. 2001

In: Sbornik abstrakt, p. 9

Zaludova, R., Kasparkova, J., Neplechova, K., Brabec, V.:
Linear dichroism of DNA modified by antitumor platinum drugs
8" International Symposium on Molecular Aspects of Chemotherapy,
Gdansk, Poland, 5. -9.9. 2001
In: Abstract Book, p. 137
Zlavova, J., Janousek, B., Vyskot, B.:
DNA methylation changes during plant development
X™ International Conference on Plant Embryology, From Gametes
to Embryos, Nitra, Slovakia, 5. - 8. 9. 2001

In: Book of Abstracts, p. 21

134



D. SUPPLEMENTARY REPORTS DUE TO THE RESEARCH REPORT 2000

Sestakova, 1., Kopanica, M., Havran, L., Palecek, E.:
Behaviour of cadmium rabbit liver metallothionein on HUDE
and carbon composite paste electrode

J. Heyrovsky Memorial Symposium on Advances in Polarography
and Related Methods, Praha, 30. 8. - 1. 9. 2000

In: Sbornik, p. 62

Hasek, J., Malinska, K., Janatova, I., Palecek, J., Eder, S., Kohlwein, S. D.:
Interactions of the cytoskeleton with translation machinery
in S. cerevisiae: implications for morphogenesis

VIII. Cytoskeletarni klub, Vranovska Ves, 15.-17. 3. 2000
In: Sbornik, nestr.

Hasek, J., Palecek, J., Malinska, K., Eder, S., Janatova, 1., Kohlwein, S. D.:
Role of elF3 interaction with cytoskeleton in yeast morphogenesis

Cell Biology of Plant and Fungal Tip Growth, Siena, Italy, 19. - 23. 6.
2000

In: Program and Abstracts, nestr.

Malinska, K., Palecek, J., Janatova, 1., Kohlwein, S. D., Hasek, J.:
Rpglp-Slalp interaction: implications for localized protein synthesis
in S. cerevisiae

Yeast Genetics & Molecular Biology Meeting, Washington, USA 25. -
30. 7. 2000

In: Program and Abstracts, p. 180

* Abstracts published in journals are mentioned too at part A.
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E. OVERVIEW OF PUBLICATION ACTIVITIES IN 2001

136

1. Full-length papers 62
supplementary papers due to RR 2000 5

2. Short communications 8
3. Chapters in monographs 2
4. Articles popularizing science 1
5. Scientific lectures - presented in the CR 117
- presented abroad 99

6. Abstracts presented - conferences in the CR | 103
- conferences abroad 85

supplementary abstracts due to RR 2000 4




IV. INTERNATIONAL CONTACTS

As always, international contacts were established in connection with
research projects, supported by various grant agencies both from the Czech
Republic and from abroad, on the basis of competitions organized by the
Academy of Sciences of the Czech Republic (hereafter the Academy of
Sciences CR or AS CR) or at the invitation of foreign institutions, etc.

An overview of international contacts in 2001 is provided in tables as
follows:

Foreign guests

Country AS CR competition | Grants | Other | Conferences

Argentina 1
Austria 1 1
Finland 1
France 1 5 3
Germany 10 9 3
Great Britain 1 4
Greece 2 2
Hungary 1
Israel 2 1
Japan 1
Netherlands 1
Poland 2 1
Russia 1 1
Scotland 1
Slovakia 5 2
Spain 1
Switzerland 1
Uruguay 1
USA 3 4

Total 11 8 40 14
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Travels of scientists abroad

Country AS CR competition | Grants Other sources
Austria 8 3
Belgium 1 3
Brazil 1
Canada 2
Croatia 2
Finland 2 2 1
France 3 4
Germany 8 7
Great Britain 3 4
Ireland 4
Israel 3 4
Italy 7 2
Japan 4
Netherlands 1
Poland 2
Portugal 3 1
Scotland 2
Slovakia 9 13 10
South Africa 1
Spain 1 6 1
Switzerland 1
Ukraine 1
USA 5 5

Total 16 76 48




A. Overview of International Co-Operation of the Institute of Biophysics
and Foreign Grants in 2001

Joint research based on direct agreements with foreign laboratories and
projects which received grants from abroad continued as shown below.

1. Direct Agreements with Foreign Laboratories

FINLAND
University of Turku, Department of Biochemistry, Turku
A. Lojek - Role of phagocytes in the oxidative injury of animal cells and
tissues

GERMANY

Max-Planck-Institut fiir Ziichtungsforschung, KéIn
B. Brzobohaty - Scientific research in the field of plant molecular
biology

november AG, Erlangen

E. Palecek - Collaborative research and development agreement
GREAT BRITAIN

Queen Mary and Westfield College, University of London

A. Kovarik - Research in the field of plant genetics and epigenetics
ISRAEL

Weizmann Institute of Science, Rehovot

J. Fajkus - Analysis of the structure of plant chromosome termini
JAPAN

Chiba Cancer Center Research Institute, Division of Biochemistry,
Chiba

M. Stros - A study on the effect of chromosomal proteins HMG1/2 on
the binding of proteins of p53 family to DNA and on their role as
transcriptional

USA

Virginia Commonwealth University, Richmond
V. Brabec - Mechanistic studies on new platinum clinical agents
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2. Foreign Grants

FRANCE
CNRS/AS CR Collaboration, Ecole Normale Supérieure de Lyon
B. Vyskot (2000 - 2002) - Molecular analysis of sex chromosomes and
dioecy in Silene latifolia

GERMANY
Volkswagen Stiftung
E. Palecek (1997 - 2001) - Tumor-Suppressor-Protein p53 und Seine
Interaktionen mit DNA

Volkswagen Stiftung
M. Kozubek (FI MU), E. Bartova (IBP) (1999 - 2002) - Automated
micro-axialtomography of tumour-correlated FISH pattern

GREAT BRITAIN
The Wellcome Trust, 062366/Z/00/Z
V. Brabec (2000 - 2003) - DNA interactions of platinum anticancer
drugs. Relation to the development of new cytostatics

Royal Society, RS/PDF/BLL - Department of Plant Sciences, University
of Oxford

B. Brzobohaty (1997 - 2001) - The role of cytokinin metabolism in plant
growth and development

The Leverhulme trust F/07476/G
J. Fajkus (2001 - 2004) - Loss and gain of typical telomere repeats in a
major radiation of monocots

GREECE
Program KONTAKT, Ministry of Education, Youth and Sports of the
CR, Institute of Physical Chemistry “Demokritos”, Athens
V. Brabec (2000 - 2001) - Molecular mechanism of anticancer activity of
ruthenium complexes

JAPAN
MONBUSHO No. 11694196, Japan Ministry of Education
J. Fajkus, B. Vyskot (1999 - 2001) - Joint research on differentiation and
growth specificity of plant cells

SLOVAKIA
Program KONTAKT, Ministry of Education, Youth and Sports of the
CR, CR/SR co-operation, Institute of Experimental Pharmacology SAS,
Bratislava
A. Lojek (2000 - 2001) - Influence of thrombocytes on oxidative flare-up
of neutrophils
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USA
Howard Hughes Medical Institute (HHMI), INTNL 55000313
J. Kasparkova (2001 - 2005) - Basis for new structure - pharmacological
relationship of platinum antitumor drugs

National Institutes of Health (NIH), IRO1CA78754-01
V. Brabec (1998 - 2002) - Mechanistic studies on new platinum clinical
agents

National Science Foundation USA/ Ministry of Education, Youth and
Sports of the CR, Kontakt ME 380
B. Vyskot (2000 - 2002) - Evolution of sex chromosomes in Silene

OTHER FUNDING
COST D8, Chemistry of Metals in Medicine, D8/0012/97 (OC D8.40)
O. Vrana (1997 - 2001) - Platinum-linked nucleotides analogs as viruses
inhibitors
COST D8, Chemistry of Metals in Medicine, D8/0017/97 (OC D8.50)
V. Brabec (1997 - 2001) - The development of ruthenium antitumor
compounds

COST D8, Chemistry of Metals in Medicine, D8/0009/97 (OC DS8.10)
V. Brabec (1997 - 2001) - Metal recognition of DNA and drug design

COST D20/003/00, the project involving 11 laboratories from

8 countries
V. Brabec - coordinator (2000 - 2004) - Biochemistry, structural and
cellular biology of non-classical antitumor platinum compounds

B. Co-Operation with International Governmental and Non-Govern-
mental Organizations

S. Kozubek worked as the chairman of the Czech Committee for Biophysics
(IUPAB); V. Brabec, E. Palecek, J. Slotovda and V. Vetterl worked as
members of this Committee.

B. Brzobohaty 1s a member of the Czech Committee for Molecular Biology
and Biochemistry.

J. Slotovd is a representative of the CR in the ICSU. She participated in two
experts' workshops for preparation 3 joint ICSU and UNESCO projects (Linz
- February 2, 2001 and Vienna - August 2 - 4, 2001).

V. Brabec is a representative of the CR in the Managing Board of the
European Program of Scientific and Technological Research, COST D8, and
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a member of the Evaluation Commission of the 5™ EU Framework Program
in Brussels, Belgium.

J. Fajkus is a member of the Evaluation Commission of the 5" EU
Framework Program in Brussels, Belgium.

S. Kozubek 1s a member of the Programs Advisory Committee, Joint Institute
for Nuclear Research, Dubna, Russia and is a member of the Evaluation
Commission of the 5" EU Framework Program in Brussels, Belgium.

M. Pospisil 1s a member of the International Astronautical Academy (IAA).

C. International Conferences Organized by The Institute of Biophysics

[J ,,Biophysics of the Genom and Its Interactions* - Hlohovec u Bfeclavi,
October 15 - 17,2001

organizer: Institute of Biophysics AS CR, Brno sponsored by
International Union for Pure and Applied Biophysics, Academy of
Sciences of the Czech Republic, Joint Institute for Nuclear Research,
Dubna, Russia and Masaryk University Brno

[J "Analytical Cytometry [" - Brno, June 3 - 6, 2001
organizer: Institute of Biophysics AS CR, Brno

[J COST Action: D20 “Metal Compounds in the Treatment of Cancer* -
Florence, Italy, August 29, 2001

organizer: V. Brabec (coordinator)

Working Group Project: D20/0003/00 “Biochemistry, Structural and
Cellular Biology of Non-Classical Antitumor Platinum Compounds”

0 ,,17" International Conference on Plant Growth Substances® - Brno, July
1-6,2001

organizer: Mendel University of Agriculture and Forestry Brno, Brno,
co-organizer: Institute of Biophysics AS CR, Brno

0 ,,U.S.A. - Czech Republic Regional Workshop on the Plant Hormone
Cytokinin* - Prague, June 28 - 29, 2001

organizer: Institute of Experimental Botany AS CR, Prague,
co-organizer: Institute of Biophysics AS CR, Brno
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V. DOCTORAL STUDIES

A. Postgraduate Studies

Postgradual education of students took place on the basis of internal or
external aspirantship (final year) and on doctoral studies.

(a) Aspirant studies

The following theses were defended before the Committee for Defending
Candidate Theses in the field of biophysics:

Z. Hoferova (IP) / Influence of g-radiation and inhibitors of arachidonic acid
metabolism on cytokinetics of mouse fibrosarcoma cell line G:5:113
in vitro and in vivo

1. Kejnovskd (IBP) / Conformational properties of DNA strands containing
(CGA), motif and its analogs

T. Kubicarova (IBP) / Nucleic acid and protein interactions at electrode
surfaces. Redox modulation of p53 DNA binding

M. Skalnikova (F1 MU) / Chromatin structure of higher order in interphase
cell nuclei of human blood

E. Sykorova (IBP) / Subtelomere - the beginning of chromosome end

(b) Postgraduate studies (PGS)

In 2001, the Institute of Biophysics successfully continued to participate in
postgraduate education (doctoral studies) at universities, mainly at the
Faculty of Science of Masaryk University in Brno. In total, sixty two students
worked towards a doctor’s degree at the IBP. Eighteen of them were external
or combined postgraduate students and 44 of them were internal students.

Internal/
Total number of students | External | /.ombined Year
14 0 14 L
20 2 18 IL.
9 3 6 1L
9 4 Iv.
6 0 V.
graduates
4 3 1 (accomplished
studies)
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PGS students belong to fields of specialization as follows.:
biophysics (17)

molecular biology (22), 3 students accomplished their Doctor’s Theses
genetics (6)

animal physiology (7)

immunology (4), 1 student accomplished his Doctor’s Theses
environmental chemistry (1)

botany (2)

plant physiology (1)

microbiology (1)

oncology (1)

17 scientists of the IBP were appointed as PGS student advisors.

Doctoral Theses - undertaken at the IBP and defended in 2001 :

M. Brdzdova / Interactions of tumor suppressor protein pS3 with supercoiled
DNA: The roles of protein domains and influence of divalent ions

1. Koutnd / Higher-order chromatin structure of tissue and blood cell nuclei
and its relationship to gene expression

L. Kubala / Reaction of immune system cells on oxidative stress

J. Zliivova / Dynamics of DNA methylation in ontogenesis

The following scientists of the IBP are members of PGS Branch Councils at
the Faculty of Science of Masaryk University in Brno:

Branch Council for Physics: V. Vetterl

Branch Council for Biophysics: M. Bezdek, V. Brabec, F. Jelen, E. Palecek,
J. Slotova, V. Vetterl, M. Vorlickovd

Branch Council for Biology: B. Vyskot

Branch Council for Molecular and Cell Biology: J. Fajkus, J. Kypr,
E. Palecek, V. Vetterl

Branch Council for Physiology and Developmental Biology of Animals:
J. Hofmanova, A. Kozubik

Branch Council for Immunology: M. Ciz, A. Lojek

Branch Council for Genetics: M. Bezdek, E. Palecek, B. Vyskot

Branch Council for Environmental Chemistry and Ecotoxicology: J. Hofma-
nova, A. Kozubik

In addition to this, IBP scientists are members of these of Branch Councils
at other faculties:

Faculty of Medicine, Masaryk University in Brno:
BC for Biophysics: V. Vetterl
BC for Molecular Biology: V. Vetterl
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Faculty of Medicine, Palacky University in Olomouc:
BC for Medical Biophysics: V. Vetterl
Faculty of Science, Palacky University in Olomouc:

BC for Physical and Analytical Chemistry: E. Palecek, V. Vetterl,
O. Vrana
BC for Botany: B. Vyskot

Faculty of Science, Charles University in Prague:
BC for Anatomy and Physiology of Plants: B. Vyskot

Faculty of Mathematics and Physics, Charles University in Prague:
BC for Molecular and Biological Structures: V. Brabec

BC for Biophysics is in charge also at the Palacky University in Olomouc.

B. Membership in Scientific Institutions

M. Bezdek is a member of the Czech Committee for Transgenic Plants.

V. Brabec is an elected member of the General Assembly of the AS CR for
the period 1998 - 2002 and he was a member of the Supervisory Com-
mittee of the AS CR General Assembly. He is a member of the Sub-branch
Committee 301 “Molecular Biology, Genetics and Experimental Onco-
logy” of the Grant Agency CR.

M. Fojta is a member of the Sub-branch Committee 204 “Molecular and
Cellular Biology” of the Grant Agency CR.

M. Hofer is a member of the Branch Committee 3 “Medical Sciences” and
a member of the Sub-branch Committee 305 “Physiology, pharmacology,
toxicology” of the Grant Agency CR and is a member of the Branch
Council for Theoretical Medical Fields and Pharmacy at the J. E. Purkyné
Military Medical Academy in Hradec Kralové.

J. Hofmanova is a member of the Branch Council 6 “Ecological and
Biological Sciences” of the Grant Agency AS CR.

F. Jelen 1s a member of the Branch Council 4 “Chemical Sciences” of the
Grant Agency AS CR.

J. Jursa is a member of the South Moravian Regional Committee for

Computer Technology and a member of the Council for Computer
Technology of the AS CR.

S. Kozubek was elected a member of the General Assembly of the AS CR for
the period 1998 - 2002 and a member of the Programme Advisory
Committee, Joint Institute of Nuclear Research Dubna, Dubna, Russia.
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A. Kozubik 1s a member of the Scientific Council of the Masaryk Oncological
Institute, Brno, a member of the Co-ordination Committee of the
University Oncological Centre and a member of the Scientific Council of
the programme RECETOX at the Faculty of Science, MU Brno.

J. Kypr is a member of the Branch Committee 3 “Medical Sciences” and
a vice-chairman of the Sub-branch Committee 301 "Molecular Biology,
Genetics and Experimental Oncology" of the Grant Agency CR.

A. Lojek is a member of the Sub-branch Committee 524 "Physiology and
Pathology of Animals" of the Grant Agency CR.

E. Lukasova is a member of the Sub-branch Committee 202 "Physics" of the
Grant Agency CR.

E. Palecek was elected as a member of the Scientific Council of the AS CR,
is a member of the Branch Council 5 "Molecular and Cell Biology" of the
Grant Agency AS CR, a member of the Supervisory Committee of the
GA AS CR, afounding member of the Learned Society of the Czech
Republic, a member of the Bioethical Committee at the Council of the
Government of the CR for research and development, a member of the
permanent working group (for biology and ecology) of the Accreditation
Committee of the Government of CR for the Universities and a member of
the Ministry of Education, Youth and Sport CR Committee for evaluating
research plans and results of institutions for granting institutional support
to research and development in science.

J. Siroky is a member of the Branch Council 5 “Agricultural Science* and
a member of the Sub-branch Committee 521 “Plant Production, Genetics
and Breeding* of the Grant Agency CR.

J. Slotovd is a vice-chairman of the Council for International Affairs of the
AS CR and a member of the General Assembly of the AS CR.

V. Vetterl is a member of the Board of the Fund of University Development
to be a member of the F3 item "Innovation of Biomedicine Programs " and
a member of the Branch Council 4 “Chemical Sciences” of the Grant
Agency AS CR.

M. Vojtiskova is a member of the Council for qualification degrees in
Genetics of the Ministry of health of the CR.

M. Vorlickova is a member of the Branch Council 1 “Mathematical and
Physical Sciences, Informatics” of the Grant Agency AS CR.

O. Vrana 1s a member of the Branch Council 5 "Molecular and Cellular
Biology " of the Grant Agency AS CR.
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B. Vyskot is a member of the Accreditation Committee of the Government of
the CR for universities and chairman of its working group for biology and
ecology.

Scientists of the Institute of Biophysics of the AS CR are members of boards
for doctor’s degrees in biophysics, biochemistry and immunology (E. Pale-
¢ek) and candidate doctor degrees in biophysics (E. Palecek - chairman,
M. Bezdek, A. Vacek - members).

V. Brabec is a member of the Slovak board for doctor’s degrees in molecular
biology.
The following scientists were members of editorial boards of scientific
journals:

E. Palecek - General Physiology and Biophysics and Bioelectrochemistry and
Bioenergetics

V. Vetterl - Cesky &asopis pro fysiku (Czech Journal for Physics)

C. Membership in Scientific Societies

International Scientific Organizations and Societies

V. Brabec - member of the Biophysical Society USA and of the Society of
Biological Inorganic Chemistry

V. Brazda - member of the Biochemical Society

B. Brzobohaty - member of the Federation of European Societies of Plant
Physiology, of the Society for Experimental Biology and of the
International Plant Growth Substances Association

M. Ciz - member of the Society for Free Radical Research
H. CiZovd - member of the Oxygen Society

J. Fajkus - member of the American Association for Microbiology, of the
American Society for Health Aging (scientific consultant), of the British
Royal Society for Aging and an expert for evaluation of the projects of
SFWP EC ,,Quality of Life*

J. Fulnecek - member of the DNA Methylation Society

E. Frimlova - member of the Federation of European Societies of Plant
Physiology

J. Hejatko - member of the American Society of Plant Biologists

M. Hofer - member of the Council of European Society for Radiation
Biology
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J. Hofmanova - member of the European Tissue Culture Society, of the
International Society for Analytical Cytology and of the International
Society for Predictive Oncology

S. Kozubek - member of the European Society for Radiation Biology, an
expert for evaluation of the projects of SFWP EC ,,Genetics and diseases of
genetic origin‘

A. Kozubik - member of the European Tissue Culture Society, of the Society
for Leukocyte Biology (USA), of the International Society for Analytical
Cytology and of the International Society for Predictive Oncology

A. Lojek - member of the Society for Free Radical Research

E. Palecek - member of the Bioelectrochemical Society and of the New York
Academy of Sciences

M. Pospisil - member of the International Astronautical Academy and of the
European Society for Radiation Biology

J. Slotovd - representative of the Czech Republic in the ICSU

M. Stros - member of the American Society for Biochemistry and Molecular
Biology

V. Vetterl - member of the Bioelectrochemical Society and of the Interna-
tional Society of Electrochemistry

M. Vorlickova - member of the Biophysical Society USA
A. Vacek - member of the International Astronautical Academy

J. Zouhar - member of the American Society of Plant Biologists

National Scientific Organizations and Committees

M. Bezdék - member of the of the Czech Society for Biochemistry and
Molecular Biology and of the of the Mendel Genetic Society

V. Brabec - member of the Czech Committee for Biophysics (IUPAB)

B. Brzobohaty - member of the Czech Committee for Biochemistry and
Molecular Biology, of the Czech Society for Biochemistry and Molecular
Biology and of the Society for Experimental Plant Biology

M. Ciz - member of the Czech Society for Biochemistry and Molecular
Biology

H. CiZovd - member of the Czech Society for Biochemistry and Molecular
Biology

M. Fojtovd - member of the Society of Experimental Plant Biology
E. Frimlova - member of the Society for Experimental Plant Biology
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M. Hofer - board member of the Czech Radiobiological Society at the Czech
JEP Medical Society

J. Hofmanovd - member of the of the Society for Tissue Cultivation at the
Czech Oncological Society, of the Czech Radiobiological Society at the
Czech JEP Medical Society and founding member of the Czech Society for
Analytical Cytometry

B. Koukalova - member of the Mendel Genetic Society and of the Czech
Biological Society

A. Kovarik - member of the Society of Experimental Plant Biology and of the
Mendel Genetic Society

S. Kozubek - board member of the Czech Committee for Biophysics

(IUPAB), board member of the Czech Radiobiological Society at the
Czech JEP Medical Society, member of the National Committee for the
Exploitation and Research of Cosmic Space and a member of the Advisory
Board of the State Office for Nuclear Safety

A. Kozubik - member of the Society for Tissue Cultivation at the Czech
Oncological society, of the Czech Radiobiological Society at the Czech
JEP Medical Society and founding member of the Czech Society for
Analytical Cytometry

L. Kubala - member of the Czech Society for Biochemistry and Molecular
Biology

A. Lojek - member of the Czech Immunological Society
E. Palecek - member of the Czech Committee for Biophysics (IUPAB)
J. Slotovd - member of the Czech Committee for Biophysics (IUPAB)

M. Stros - member of the Czech Society for Biochemistry and Molecular
Biology

V. Vetterl - board member of the of the Chemical Physics and Biophysics
Branch of the Union of Czech and Slovak Mathematicians and Physicists
and member of the Czech Committee for Biophysics (IUPAB)

M. Vorlickova - member of the Czech Society for Biochemistry and
Molecular Biology

O. Vrana - chairman of the Biophysical Section of the Czechoslovak
Biological Society

J. Vondracek - member of the Czech Immunological Society and of the
Czech Society for Biochemistry and Molecular Biology

B. Vyskot — board member of the Plant Biotechnology Section of the Czech
Biotechnological Society
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