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Stﬁeda 19.11. 2003
10.00–10.10 ZAHÁJENÍ
10.10–10.20 Oldﬁich Neãas:
PamûÈ Ïiv˘ch systémÛ – úvodní slovo
10.20–11.00

Emil Paleãek:
Dvojitá ‰roubovice DNA ve své padesátce je stále atraktivní.

11.00–11.40

Juraj Krajãoviã:
Poãátky evoluce genetického kódu.

11.40–11.50

Petr Folk:
Transkripãní koregulátory a bunûãná pamûÈ.

11.50–12.00

Eva Kosinová:
Exprese virov˘ch proteinÛ prostﬁednictvím bakuloviru a hmyzích bunûk.

12.00–12.10 Marie Vojtí‰ková:
VyuÏití bezbunûãného systému (RTS) pro pﬁípravu
rekombinantního XPA proteinu.
12.10–12.20 David ·majs:
Funkãní genomika jako nástroj pro studium patogenních spirochet.
12.20–12.30 Markéta Sigmundová (BioTech – firemní prezentace):
Motiv-specifické protilátky firmy Cell Signaling Technology.
12.30–14.00 pﬁestávka – obûd
14.00–14.40 Václav Paães:
Dva bratﬁi: ãlovûk a ‰impanz.
14.40–15.20 Radim Brdiãka:
Lidsk˘ genom a chorobné procesy.
15.20–15.30 Jan Rosocha:
Súãasné moÏnosti a perspektívy bunkovej terapie.
15.30–15.40 Jiﬁí Hatina:
Anal˘za motility a invazivity transformovan˘ch bunûk –
model H-2K/v-jun fibrosarkomov˘ch bunûãn˘ch linií.
3

15.40–15.50 Miroslav âervinka:
Role kaspáz pﬁi etoposidem indukované apoptóze u bunûk linie Hep2.
15.40–15.50 Lubo‰ Vodiãka (BioTech – firemní prezentace):
Novinky firmy PAA Laboratories.
16.00–16.30 pﬁestávka – káva
16.30–17.10 Jiﬁí Jonák:
Transgenoze u ÏivoãichÛ.
17.10–17.20 Radoslav Omelka:
Vplyv vybran˘ch genetick˘ch polymorfizmov na plodnosÈ o‰ípan˘ch.
17.20–17.30 Erika Hala‰ová:
Imunoreaktivita cytochróm-c oxidázy a synaptofizínu v hypokampe
u ischemizovan˘ch potkanov.
17.30–17.40 Monika Martiniaková:
Anal˘za mikroskopickej stavby stehnovej kosti potkana obyãajného.
17.45

VALNÉ SHROMÁÎDùNÍ âSBS
Na zaãátku programu zasedání bude zaﬁazena 6. Babákova pﬁedná‰ka:
Zdenûk Drahota:
Nové pohledy na funkci mitochondrií v eukaryotick˘ch buÀkách.

20.30

Slavnostní veãeﬁe, Besední dÛm – restaurant, Komenského nám. 8
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Blanka ¤íhová:
PamûÈ imunitního systému – schopnost úãinnûji reagovat
na poznané.
9.40–10.25 Franti‰ek Koukolík:
PamûÈ: funkãní systémy lidského mozku.
10.25–10.35 Zdenûk Sedláãek:
Genetika autismu
9.00–9.40

10.35–11.00

pﬁestávka – káva
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11.00–11.40
11.40–11.50
11.50–12.00

Josef ·majs:
K ontické roli sociokulturní pamûti.
RÛÏena Krninská:
Memy a kulturní pamûÈ jako pamûÈ spoleãenství.
Josef Berger
Souãasné moÏnosti nov˘ch biomodelÛ.

12.00–13.30 pﬁestávka – obûd
13.30–14.10 Boris Vyskot:
Epigenetika a bunûãná pamûÈ.
14.10–14.20 BlaÏena Koukalová:
Dûdiãnost navozen˘ch zmûn v methylaci DNA jaderného genomu
Nicotiana tabacum.
14.20–14.30 Kamila Skalická:
V˘voj repetitivních sekvencí u syntetického tabáku.
14.30–14.40 Karol Miãieta:
Detekcia tolerantn˘ch genotypov na ekogenotoxickú deteriorizáciu
vo fytoremediaãn˘ch stratégiach.
14.40–14.50 Gustáv Murín:
Storage effect jako technika semennych bank.
14.50–15.00 ZAKONâENÍ
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MEMORY OF LIVING SYSTEMS
Neãas, O.
Department of Biology, Faculty of Medicine, Masaryk University, Jo‰tova 10, Brno,
onecas@med.muni.cz
Living systems are characterised by being confined and far from
thermodynamic equilibrium with their environment. The degree of negentropy, i.e.,
level of their organisation, is extremely high. At the same time, living systems are
dynamic, i.e., relations among their subsystems at any hierarchical level
permanently change with time, while maintaining the degree of negentropy
unchanged throughout their existence. The stability of static systems is based on the
rigidity of bonds among their elements. The stability of living systems, i.e.,
preservation of their organisation, depends on the existence of memory that prevents
system entropization. Intrinsic information encoded in a memory medium is,
therefore, one of the basic attributes of life.
Memory media and modes of information coding are different at different levels
of living system hierarchy. The elementary living system is the cell as a structural,
functional and reproductive unit. Its basic information is included by means of a simple
genetic code, in nucleic acids providing a memory medium. This information is
relatively stable, easy to replicate and is redundant, which allows the system to adapt
to fluctuations in the environment; it is not rigid, which permits evolutionary
adaptation. In addition to gene memory, the cell possesses several short-term memory
principles that are important for maintenance of cell stability. These principles, e.g.,
DNA methylation or stress proteins are subsystems of the epigenetic memory.
At higher levels of organisation, living systems engage some other principles
of non-gene memory such as immunological and nerve memories in multicellular
animals. The immunological memory increases system stability in accordance with
information “from experience” with the environment and, basically, its principle is
understood. The nerve memory also mediates experience gained from
communication of the system with its environment and facilitates behaviour optimal
for maintaining the system’s existence. Its principle, however, is not yet fully
understood.
A special memory system is the social memory that is fully operating only in
human society. It is involved in the development of ethics, culture and other humane
values. Its span exceeds a human lifetime and thus plays an important role in social
biology and evolution of human subsystems. Memory media outside living
organisms,such as books, electronic memory,etc., are regarded as peripheral storage
media.
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DNA DOUBLE HELIX. AFTER FIFTY YEARS IT STILL ATTRACTS
SCIENTISTS
Paleãek, E.
Institute of Biophysics of the AS CR, Královopolská 135, 612 00 Brno.
palecek@ibp.cz
Structure of the DNA double helix was discovered fifty years ago by J.
Watson and F.H.C. Crick in Cambridge (England) based on the fiber x-ray
diffraction analysis of DNA, obtained by M.H.F. Wilkins and R. Franklin, and E.
Chargaff’s analysis of the base content of different DNA samples. Several years later
J. Marmur and P. Doty from Harvard University in the U.S. Cambridge (Boston
suburb, Mass.) showed, that denatured DNA can regain its double helical structure.
They called this process DNA renaturation or hybridization (reviewed in (1)).
In 1962 Watson, Crick and Wilkins were awarded by the Nobel prize. During
more than 25 years it was assumed that the DNA double helix had a unique structure
independent on the nucleotide sequence. Only at the turn of the seventies and
eighties it was proved by crystal x-ray analysis, that the DNA double helix is
polymorphic and dependent on the nucleotide sequence. It was found that
supercoiling increases the DNA structural polymorphy by stabilizing “open” local
DNA structures, such as cruciforms, triplexes, left-handed DNA segments, etc.
(reviewed in (2)). These structures may play important roles in regulating biological
processes both in prokaryotic and eukaryotic cells.
Approximately in the same time when the DNA renaturation was discovered
it was found that DNA and RNA are electroactive (3, reviewed in 4,5), that is, on
interaction with electrodes they are able to accept or deliver electrons. This
phenomenon was used in analysis of DNA including the DNA structure analysis.
Already in the first half of the sixties electrochemical methods yielded data
indicating that the DNA structure is probably not entirely uniform and it is
dependent on the nucleotide sequence (reviewed in (6)).
For several decades the electrochemistry of nucleic acid was a purely
academic field, which did not seem too interesting both for electrochemists and
biochemists. In recent years this situation has dramatically changed and
electrochemistry of nucleic acids became a hot research topic. The reason for this
change was a remarkable progress in genomics and especially the success of the
Human Genome Project. At present information on DNA nucleotide sequences in
different parts of genomes of individuals are needed. Such information can hardly
be obtained by classical methods, which are slow and expensive. Quick testing of
DNA and RNA sequences is demanded in a number of other fields including
diagnostics, detection of dangerous bacteria and viruses, in the forensic medicine,
ecology, etc. Different methods were elaborated using hybridization of DNA for
determination of specific sequences. These methods in most cases detect
hybridization by means of optical methods (7). At present it is believed, that optical

9

detection, which is expensive and has high power requirements, can be
supplemented by electrochemical detection. Advantages of electrochemical devices
include sensitivity, speed, low cost, and low power requirements, simple design and
small dimensions. Now in many laboratories DNA chips based on optical detection
are used, making it possible to analyze in parallel great number of different
sequences of DNA. Development of electrochemical transducer-based devices
started with some delay, as compared to devices based on optical transducers, but
the progress in the research of electrochemical DNA sensors achieved in recent
years is encouraging (8-15). Recently Motorola put on the market the first DNA chip
with electrochemical detection. One can expect that this chip will be improved and
that further DNA chips, based on electrochemical principles, will appear on the
market soon. Examples will be given for different approaches in the development of
DNA sensors, which could be miniaturized and placed on a DNA chip.
Approximately eight years ago a new scientific branch appeared called
proteomics, which deals with the entire protein complement of genome, that is with the
proteome. Also proteomics requires high-throughput analyses based on chips. We can
ask a question whether also in this case electrochemical detection can be applied. Our
preliminary results indicate that electrochemistry might be of use also in proteomics.
References:
1) Marmur, J. et al., Denaturation and renaturation of deoxyribonucleic acid, in: J.N.
Davidson and W.E. Cohn (ed.), Progress in nucleic acid research, Vol. 1 (1963).
Academic Press, New York, pp. 232–300.
2) Paleãek, E., Local supercoil-stabilized DNA structures. Crit. Rev. Biochem. Mol. Biol. 26
(1991), pp. 151–226.
3) Paleãek E., Oscillographic polarography of highly polymerized deoxyribonucleic acid.
Nature 188 (1960), pp. 656–657.
4) Paleãek, E., Polarographic techniques in nucleic acid research. In Davidson, J. N., and
Cohn, W. E. (eds.), Progress in Nucleic Acid Research and Molecular Biology.
Academic Press, New York, Vol. 9 (1969), pp. 31–73.
5) Paleãek, E., Nucleic acid structure analysis by polarographic techniques. In: Grossman
L., and Moldave,K. (eds.), Methods in Enzymology: Nucleic Acids, part D, Academic
Press, New York, Vol. 21 (1971), pp. 3–24.
6) Paleãek, E., Premelting changes in DNA conformation. In: J.N. Davidson and W.E. Cohn
(ed.), Progress in Nucleic Acid Research and Molecular Biology 18 (1976), pp. 1–213.
7) Heller, M.J., DNA microarray technology: Devices, systems, and applications. Annu.
Rev. Biomed. Eng. 4 (2002), pp. 129–153.
8) Tarlov, N.J. and Steel, A.B., DNA-based sensors, in J.F. Rusling (Ed.), Biomolecular
Films. Design, function and application. M. Dekker Inc., New York (2003), pp. 545–608.
9) Popovich, N.D. and Thorp, H.H., New strategies for electrochemical nucleic acid
detection. Interface 11, No. 4 (2002), pp. 30–34.
10) Paleãek, E. et al., New approaches in the development of DNA sensors: hybridization
and electrochemical detection of DNA and RNA at two different surfaces.
Bioelectrochemistry 56 (2002), pp. 85–90.
11) Paleãek, E. and Fojta, M., Detecting DNA hybridization and damage. Anal. Chem. 73
(2001), pp. 74A–83A.
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12) Wang, J., Electrochemical nucleic acid biosensors. Anal. Chim. Acta 469 (2002), pp.
63–71.
13) Wang, J., Towards genoelectronics: electrochemical biosensing of DNA. Chemistry –
A European Journal 5 (1999), pp. 1681–1685.
14) Drummond, G.T. et al., DNA-based electrochemical sensors. Nature Biotechnol.
(2003), in press.
15) Paleãek, E., Past, presence and future of nucleic acids electrochemistry. Talanta 56
(2002), pp. 809–819.
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FROM PROKARYOTES TO EUKARYOTES – ENDOSYMBIOTIC
ORIGIN OF the EUKARYOTIC CELL
Krajãoviã, J.
Institute of Cell Biology, Faculty of Natural Sciences, Comenius University,
Odborárske nám. 5, 81107 Bratislava, Slovak Republic;
krajcovic@m2.fedu.uniba.sk
Cellular cohabitation of prokaryotic cells that led to eukaryotism must have
had an enormous selective advantage, since it arose and was perpetuated
polyphyletically. The eukaryotic cell should be thus considered as a genetic chimera.
Phylogenetic analyses have clearly demonstrated that plastids and mitochondria are
derived from bacterial lineages, related respectively to cyanobacteria and alpha
proteobacteria. Eukaryotes, due to their genome compartmentation that originated in
a cohabitation of cells (endosymbiotic events), have evolved an exquisite set of
regulatory mechanisms for their energy-transducing organelles. These operate in
concert with basically ancient regulatory circuits originating in the organelle
ancestors. It appears that the biogenesis of mitochondria and chloroplasts in general,
cannot be understood without knowledge of the history of the cells (1). Accumulating
molecular data, particularly complete organellar genome sequences, continue to
advance our understanding of the evolution of mitochondria and chloroplasts (see 2).
Although the notion of a single primary origin for each organelle has been reinforced,
new models have been proposed that tie the acquisition of mitochondria more closely
to the origin of the eukaryotic cell per se (3) than is implied by classic endosymbiont
theory (4, but see also 5, 6). The form and content of the ancestral protomitochondrial and proto-chloroplast genomes are becoming clearer but unusual
patterns of organellar genome structure and organisation continue to be discovered
(7). Chloroplasts originated from cyanobacteria only once, but have been laterally
transferred to other lineages by symbiogenetic cell mergers. Such secondary
symbiogenesis, in which red or green algae were engulfed and retained by eukaryotic
hosts, is probably rarer and chloroplast losses commoner than often assumed (8).
Secondary endosymbioses have been a potent factor in eukaryotic evolution,
producing much of the modern diversity of life (9). Recent molecular and
biochemical data have documented the reductive dimension of cell evolution.
A spectacular example is the persistence of residual, functional plastid genomes in
nonphotosynthetic plants, some protists, bleached mutants of E. gracilis, and
remarkably also in protozoan parasites of the phylum Apicomplexa (such as
Plasmodium, Toxoplasma) (for review see 10). In many cases of secondary plastid
endosymbiosis, the process whereby a protist engulfs a eukaryotic alga, genomic
extinction of the nucleus has happened repeatedly. Molecular data indicate that the
common ancestor of all extant eukaryotes contained mitochondria. The primitive
taxa that lack mitochondria, collectively called Archezoa, lost the original organelle
or modified it into hydrogenosome (11). Two novel symbiosis hypotheses have been
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put forward, both proposing that eukaryotes arose through metabolic symbiosis
(syntrophy) between bacteria and methanogenic archaea. They also propose that this
was mediated by interspecies hydrogen transfer and that, initially, mitochondria were
anaerobic (12, 13). These hypotheses explain the mosaic character of eukaryotes (i.e.
an archaeal-like genetic machinery and a bacterial-like metabolism), as well as
distinct eukaryotic characteristics (which are proposed to be products of symbiosis).
Combined data from comparative genomics, microbial ecology and the fossil record
should help to test their validity. In contrast to those notions is the karyomastigont
theory of the origin of the nucleus which interprets the karyomastigont (its organellar
system, common in extant amitochondriate protists as well as in presumed
mitochondriate ancestors, minimally consists of a single nucleus, a single kinetosome
and their protein connector) to be a legacy of the symbiosis between
thermoacidophilic archaea and motile bacteria from which the first eukaryote
evolved (5, 14). Recently Cavalier-Smith (15) has revised the phagotrophy theory of
eukaryote origins by arguing that the essentially autogenous origins of most
eukaryotic cell properties (phagotrophy, endomembrane system including
peroxisomes, cytoskeleton, nucleus, mitosis and sex) partially overlapped and were
synergistic with the symbiogenetic origin of mitochondria from an alphaproteobacterium. These radical innovations occurred in a derivative of the neomuran
common ancestor („neomura“ – the clade comprising eukaryotes and archaea –
meaning „new walls“), which itself had evolved immediately prior to the divergence
of eukaryotes and archaea by drastic alterations to its bacterial ancestor, an
actinobacterial posibacterium able to make sterols, by replacing murein
peptidoglycan by N-inked glycoproteins and a multitude of other shared neomuran
novelties. The conversion of the rigid neomuran wall into a flexible surface coat and
the associated origin of phagotrophy were instrumental in the evolution of the
endomembrane system, cytoskeleton, nuclear organisation and division and sexual
life-cycles (15). The topic of the origin and evolution of cells is intensively discussed
and new hypotheses are formed covering not only the evolutionary transition from
prokaryotes to nucleated cells of eukaryotes but also transitions from abiotic
geochemistry to prokaryotes (16, 17).
References:
1) Herrmann,R.G., Biosci. Rep. 19: 355, 1999.
2) Allen,J.F., Raven,J.A., (Eds.): Chloroplasts and Mitochondria: Functional Genomics and
Evolution, Phil. Trans. R. Soc. London B 358 (1429): 279 pp., 2003.
3) Lang,B.F., Gray,M.W., Burger,G., Annu. Rev. Genetics 33: 351, 1999.
4) Margulis,L., Symbiosis in Cell Evolution, W.H. Freeman & Co., San Francisco, 419 pp.,
1981.
5) Margulis,L, Dolan,M.F., Guerrero,R., Proc. Nat. Acad. Sci. USA 97: 6954, 2000.
6) Margulis,L., Sagan,D., Acquiring Genomes: A Theory of the Origin of Species, Basic
Books, 256 pp., 2002.
7) Gray,M.W., Curr. Opin. Genet. Develop. 9: 678,1999.
8) Cavalier-Smith,T., Curr. Biology 12: R62, 2002.
9) McFadden,G.I., J. Phycol. 37: 951, 2001.
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10) Krajãoviã,J., Ebringer,L., Schwartzbach,S.D., in J.Seckbach (Ed.), Symbiosis:
Mechanisms and Model Systems. Kluwer Acad. Publ., Dordrecht, p. 221, 2001.
11) Keeling,P.J., BioEssays 29: 87, 1998.
12) Martin,W., Müller,M., Nature 392: 37, 1998.
13) Moreira,D., López-Garcia,P., J. Mol. Evol. 47: 517, 1998.
14) Dolan,M.F., Melnitsky,H., Margulis,L., Kolnicki,R., Anatomical Record 268: 290, 2002.
15) Cavalier-Smith,T., Internat. J. Syst Evol. Microbiol. 52: 297, 2002b.
16) Woese,C.R., Proc. Nat. Acad. Sci. USA 99: 8742, 2002.
17) Martin,W., Russell,M.J., Phil. Trans. R. Soc. London B 358: 59, 2003.
Portions of the work were supported by grants NSF/MCB9630817/2000, and VEGA No.
1/0049/03 from the Ministry of Education of the Slovak Republic.
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TRANSCRIPTION CO-REGULATORS AND CELL MEMORY
Folk, P., Tolde, O., Martínková, K., Zíková, M., PÛta, F.
Department of Physiology and Developmental Biology, Faculty of Science, Charles
University, Viniãná 7, 128 00 Praha 2, Czech Republic; folk@natur.cuni.cz
The “one-dimensional” sequence information of a gene exists within the
nucleus as a three-dimensional molecule, the structural features of which represent
more than just added information. The positioning and the mobility of nucleosomes,
the higher order packing of protein-DNA complexes, or the arrangement of loops
connecting distant areas of DNA double-strand are crucial for the regulation of gene
expression. The activity of every promoter depends to some extent on these higher
order structures and on its position with respect to various “zones” within
interphasic chromatin (1,2).
Co-regulators propagate the changes signaled by transcription factors and
mediate the orchestrated modifications of nucleosomes, RNA- and DNA-processing
machineries and nuclear matrix components. We study in lower eukaryotes the coregulator SNW/SKIP, which is required in metazoans for signaling by vitamin
D receptors, Delta/Notch, or, among others, by the receptors of the TGF_ type.
SNW/SKIP binds transcription factors and their downstream partners as well as
spliceosomal components and proteins important for pre-mRNA maturation.
SNW/SKIP is recruited by cell cycle regulators, such as pRb and HPV16 E7, it
seems to be involved in spliceosomal rearrangements, and it is essential in both
lower eukaryotes and metazoans. The perturbations of SNW/SKIP function should
impede upon the key regulatory processes of early organ differentiation, immune
system functioning, as well as tumorigenesis.
Lower eukaryotes are well suited for the study of the essential function of
SNW/SKIP, as they lack most of its metazoan-specific partners, yet still need the
protein to complete the cell cycle (3, 4). We present results on the mapping of the
essential function of SNW (PRP45) of Saccharomyces cerevisiae and SNW1 of
Schizosaccharomyces pombe.
References:
1) Carmo-Fonseca M. (2002) Cell 108: 513–521.
2) Lemon, B., Tjian, R. (2000) Genes Dev. 14: 2551–2569.
3) Martinkova K., et al. (2002 J. Biochem. 132: 557–563.
4) Skruzny M., et al. (2001) Biochim. Biophys. Acta 1521: 146–151.
This work was supported by grants 024/02/1512 and 113100003 of the Grant Agency of
Czech Republic and the Ministry of Education, respectively.

15

EXPRESSION OF ORF7 GENE ENCODING THE NUCLEOCAPSID
PROTEIN N OF PRRS VIRUS BY MEANS OF A BACULOVIRUS
VECTOR IN INSECT CELLS
Kosinová E., P‰íkal, I. Tesaﬁík R., Rodák L.
Veterinary Research Institute, Hudcova 70, 621 32, Brno, Czech Republic;
kosinova@vri.cz
Baculoviruses are used as expression vectors for highly effective obtaining
of heterologous proteins (1). For this purpose, the AcMNPV virus (Autographa
california multiple nuclear polyhedrosis virus) propagated in cultures of insect cells
(Sf9), derived particularly from larvae of Spodoptera frugiperda (Noctuidae,
Lepidoptera), is used (2).
Recombinant baculovirus expressing complete ORF7 gene of the European
serotype of PRRSV (porcine reproductive and respiratory syndrome virus) was
constructed in an eukaryotic system of recombinant protein expression (3). The
recombinant baculovirus encoded 128 amino acids (aa) of the structural nucleocapsid
protein N. D1/5/20 baculovirus clone, purified by selection of blue plaques, reached
the titre 2,2 x 108 PFU . ml-1 in its 6th passage. The production and identity of the (15
kD recombinant protein N (rN) was tested by SDSPAGE under reducing conditions
and by immunoblotting with a PRRSpositive polyclonal porcine blood serum and the
monoclonal antibody WB4 obtained from the Central Veterinary Laboratory,
Weybridge, UK. The concentrations of the rN protein ranged from 80 to 250 (g/ml.
The recombinant antigen (rN) of PRRS virus was used at 2 µg/ml for the
development of set for indirect ELISA (PRRS IgG rELISA) for the demonstration
of antibodies to PRRS virus in porcine blood sera. Diagnostic parameters of the set
were tested by simultaneous examination of 154 porcine blood sera with the
diagnostic set IDEXX HerdCheck ( ELISA. The results indicated a higher
specificity (95%) of the set PRRS IgG rELISA for the demonstration of antibodies
to the European serotype of PRRS virus in that 25 of the tested 154 sera were
positive by PRRS IgG rELISA and negative by IDEXX ELISA PRRSV. The
sensitivity of PRRS IgG rELISA reached 93%.
References:
1) Sambrook, J., Fritsch, E.F. and Maniatis, T.(1989) Molecular cloning: A Laboratory
Manual. Cold Spring Harbor Laboratory Press.
2) Blissard, G.V. and Rohrmann, G.F. (1990) Baculovirus diversity and molecular biology.
Annu. Rev. Entomol. 35, 127–155.
3) O’Reilly, D.R., Miller, L.K., and Luckow, V.A. (1992) Baculovirus Expression Vectors.
A Laboratory Manual. Freeman, New York.
This work was supported by the Grant Agency (Project No. EP6090) of the Ministry of
Agriculture of the Czech Republic.
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EXPLOITATION OF A CELL-FREE RAPID TRANSLATION SYSTEM
(RTS) FOR THE PREPARATION OF RECOMBINANT XPA PROTEINS
Vojtí‰ková M., Stehlíková K., Sedláﬁová I. 1, Brabec V.
Institute of Biophysics, Acad.Sci., Královopolská 135, 61265 Brno, 1Masaryk
University, Kotláﬁská 2, 60002 Brno, Czech Republic, mavo@ibp.cz
A defect in nucleotide excision repair, the main process the removes in
mammals UV damage and many chemical lesion from DNA, can have severe
consequences for an organism. This is clearly demonstrated by the human disorder
Xeroderma pigmentosum (XPA), a recessively inherited syndrome that encompasses
seven repair/deficient complementation groups (XPA to XPG) and a variant group.
The XPA form is one of the most frequently encountered and is caused by
inactivating mutations in the XPA gene (localized on chromosome 9q22.3). The
inability of an XPA individual’s cells to remove DNA damage results in a greatly
elevated incidence of skin lesions, including tumors. The XPA gene encodes the
XPA polypeptide of 273 amino acids (Mr 31kDa) and contains a zinc finger motif
that is necessary for function of the gene product. The XPA protein has an essential
function in nucleotide excision repair (NER), where it works in-co-ordination with
other repair proteins, including additional XP gene products. The functional repair
system reconstituted in vitro for incision of damaged DNA requires the activity at
least 17 polypeptides involving in an early step XPA protein. In order to study the
NER mechanism on DNA samples treated with the chemotherapeutic agents (e.g.
cis-diamminedichloroplatinum, DDP) in vitro we have introduced procedures for
the expression and purification of the recombinant XPA protein. Plasmid
pET15b.XPA [1] with cloned XPA cDNA was used for in vitro protein synthesis in
rapid translation system (RTS, Roche). The expressed XPA protein with N-terminal
His6 –tag was purified on Ni2+ NTA agarose and by hydroxyapatite chromatography.
Purified XPA samples were characterised by SDS-gel electrophoresis and UV
spectroscopy. The DNA binding properties and an activity of prepared XPA protein
samples were analysed using an electrophoretic mobility shift assay (EMSA) on the
DDP modified and unmodified ds DNA fragments. Advantages in vitro preparation
of recombinant proteins in the RTS will discussed.
References:
1) M. Missura et al.: EMBO J., 20 (2001) 3554–3564
This work was supported by the grant A5004101, Grant Agency Acad. Sci., Czech Republic
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FUNCTIONAL GENOMICS AS A TOOL TO STUDY PATHOGENIC
SPIROCHETES
·majs, D.
Department of Biology, Medical Faculty MU, Jo‰tova 10, 662 43 Brno, Czech
Republic; dsmajs@med.muni.cz
Methods of functional genomics are discussed as experimental tools to study
unculturable bacterial pathogens including Treponema pallidum, the causative agent
of syphilis. Functional screening of a large insert T. pallidum DNA library in E. coli
using a BAC cloning system can be used for screening of gene functions governed
by heterologous (T. pallidum) chromosomal DNA. T. pallidum DNA-microarrayand real-time quantitative PCR-based transcriptome analyses, utilizing organisms
extracted from rabbit testicular tissue and skin lesions during infection and from
bacteria isolated from time-limited in vitro tissue cultures, appear to be powerful
techniques in the study of gene expression levels. Results from these studies may be
useful in identifying factors that limit the multiplication of T. pallidum in vitro and
thus could lead to the improvement of in vitro culture techniques. Cloning and
expression of the T. pallidum proteome permits a systematic evaluation of
antigenicity of T. pallidum proteins. Moreover, binding interactions using twohybrid approaches can be examined to generate large-scale protein-protein
interaction maps. Whole-genome strain comparisons performed on DNAmicroarrays and XL-PCR-based genome fingerprints are used to reveal genetic
differences resulting in different clinical manifestations of treponemal diseases. The
genome of closely related nonpathogenic T. paraluiscuniculi is used to identify
genes (missing in T. paraluiscuniculi but present in T. pallidum genome) involved
in the human infections. These genes are likely to code for important virulence
factors and constitute promising targets for prevention/therapy.
This work was supported by the grant from The Ministry of Health of the Czech Republic to
DS (NI/7351–3).
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TWO BROTHERS: MAN AND CHIMP
Paães, V.
Institute of Molecular Genetics, Academy of Sciences of the Czech Republic,
Flemingovo 2, CZ-16637 Prague, Czech Republic; vpaces@img.cas.cz
Contemporary genomics is based on the knowledge of complete nucleotide
sequences of genomes. The nucleotide sequences are analyzed for the presence of
functional genes, both intrinsic and foreign, pseudogenes, regulatory elements,
repetitive sequences of various origin and structure, and unique sequences that do
not comprise genes. This knowledge is used in a variety of projects. A powerful tool
is comparative genomics, where individual genes of different origin, gene clusters,
and complete genomes are being compared. This approach not only helps in
identifying the gene’s functions but also can shed light on mechanisms of genes and
genomes evolution. Recently, the complete nucleotide sequence of the human
genome has been determined. This achievement is very important for practical
applications especially in medicine. However, interesting results are expected from
comparisons of the human genome with the genomes of other organisms, from
bacteria to vertebrates. As sequencing of the genome of our closest relative,
chimpanzee, is progressing, comparison of the human and chimpanzee genomes is
being prepared. The major point of this comparison is what makes humans so
different from other animals. It is estimated that chimpanzee diverged from human
about five million years ago. This led to the present difference at the nucleotide
sequence level between them c. a. 1.2 per cent. This, however, does not explain
much as approximately 97 per cent of primate genomes are not genes. Preliminary
comparison shows that the two genomes do not differ very much at the nucleotide
sequence level but rather in exon/gene structures, presence of pseudoexons, shuffled
and duplicated exons, and perhaps also in the extent of alternative splicing.
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HUMAN GENES AND HUMAN DISEASES
Brdiãka R.
Accredited National Reference Laboratory for DNA Diagnostics,
Ústav hematologie a krevní trasfuze, Praha, molgen@uhkt.cz
The number of molecular genetic information is inccessantly and quickly
qrowing and we are only able to face them only with a certain delay. For this reason
quite often happens that facts that were held true yesterday have been already
outdated today. One of the most false floor of genetics was and still is the basic unit
of genetics – the gene. Classical dogma gene(phene had to be replaced with the
plurale tantum because a more common and more realistic relation between genetic
information and its final realization is a game with many players and referees.
Substantial reduction of the estimation of gene content of our genome within the last
few years was reached by the adoption of new measures and by suppresion of the
functional aspect in favour of the structural one. Nevertheless medical view on
genetic information is dominated by function and from the point of view of health
the most substantial question is how and into what degree a certain structure fulfils
its task. Genetic origin of most monogeneic diseases has been already determined,
whereus the field of complex diseases, where many genes and other factors share
responsibility, remains still to be analyzed. Due to this fact requalification of some
diseases occurred and personalized medicine has become not only long-desired but
also used attitude. Present research is moving from monogenic diseases towards
complex diseases and from identification of pathogenic alleles towards
polymorphisms as disposition factors.
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CELL THERAPY – PRESENT STATUS AND PERSPECTIVES
Rosocha J.
Associated Tissue Bank, Faculty of Medicine and University Hospital, University of
P. J. Safarik, Trieda SNP 1, 040 66 Ko‰ice, Slovakia
rosocha@central.medic.upjs.sk
Stem and progenitor cells were found to have very interesting quality – socalled plasticity. Based on the acceptation of this variability many modern cell based
therapies were developed. Cells – patient derived – permit us to use them for tissues
and organ regeneration or repair. The oldest cell therapy is linked with the therapy
of haemato oncological diseases where autologous bone marrow derived CD34+
cells are used for the restoration of immune and blood forming system. Very new
systems use mesenchymal bone marrow derived stem cells populations – like
osteoblasts, chondrocytes, adipocytes, neuron-like cells and cardiomyocytes for
damaged tissues regeneration. Conditions of cell cultivation, their physical and
biochemical influence and the use of different “information” molecules in the
course of cultivation showed, that our body has developed short supply – stem and
progenitor cells – which serve us enormous opportunities. Living cells, seems, can
be used for large scale of therapies, in general: for tissue/organ repair (form new
tissues), for metabolic support (artificial organs), for function restoration (insulin
production), for therapy (dendritic cell vaccination)… When compare different
kinds of cell therapies we have to take into consideration also ethical aspects of the
cell source. Embryonic stem cells – used from blastocysts of the unrelated donors
or from therapeutic cloning are always questionable. Autologous cells are limited by
amounts, allogeneic are limited by immune reaction. So, the very first question
which is still not answered is ethics and law. We have to be very careful in
conclusions and expectations, until clinical trials will be finished and evaluated. Our
existing experience with more than 100 autologous mesenchymal – bone marrow
derived -stem cells (hMSC), autologous chondrocytes and peripheral blood stem
cells for clinical applications gives us opportunity express preliminary conclusions
on safety and effectiveness. Autologous hMSC in combination with highly
osteoinductive (BMP rich) material like demineralized bone matrix very effectively
induce new bone formation and thus damaged bone tissue regeneration. hMSCs
were used in treatment of long term healing bone fractures (non unions), juvenile
bone cysts, sterile bionecrosis of femoral head, benign bone fibroma, osteomyelitis
and in maxillo facial surgery. Preliminary resuts show that the use of patient derived
hMSC is very helpful in bone regeneration techniques. More studies should be done
with hMSC in combination with different biodegradable scaffolds for application of
this technology in larger spectrum of therapeutical procedures.

21

ANALYSIS OF MOTILITY AND INVASIVENESS OF TRANSFORMED
CELLS – A MODEL OF H2-K/V-JUN FIBROSARCOMA-DERIVED CELL
LINES
Hatina, J.*, Peychl, J.#, Rudolf, E.#, Reischig, J.*, âervinka, M.#
*Charles University Faculty of Medicine in Pilsen, Department of Biology,
Karlovarská 48, 301 66 PlzeÀ, jiri.hatina@lfp.cuni.cz
#Charles University Faculty of Medicine in Hradec Králové, Department of
Medical Biology and Genetics, ·imkova 870, 500 12 Hradec Králové
Tumour invasiveness represents one of the key points in the metastatic process.
The ability of invasion results from interplay of several intermediate phenotypes, such
as cellular motility or an ability of proteolytic degradation of tissue barriers. One
approach towards a “molecular dissection” of the complex invasive pheno-type is to
analyze a defined tumour cell line series, with a relevant phenotypic polymorphism
among individual cell lines. In the present study, we used a fibrosarcoma developed in
the H2-K/v-jun transgenic mouse (1) and by means of an extensive manipulation in
tissue culture, we generated a series of cell lines polymorphic in the expression of the
invasive and motile phenotype. Three chief principles were exploited in establishing the
series, namely: 1. Cellular heteroge-neity within the original tumour sample was used to
derive the founder cell lines JUN-1, -2, and –3 (2). 2. Spontaneous transformation upon
continuous culture made it possible to distinguish sublines derived from the cell lines
JUN-1 and JUN-2. 3. Stable transfection of several plasmids gave rise to an array of
clones from individual JUN-1- and JUN-2- derived sublines. All the cell lines, sublines,
and stably transfected clones were characterized in terms of invasiveness (Matri-gel
invasion assay), and motility (in vitro wound healing assay). Stable transfe-ction of the
CMV-c-fos expression vector increased both the traits of the weakly transformed JUN2 cell line, while stable transfection of CMV-c-fos and CMV-empty expression vectors
or pBR322 plasmid lead to reversion of highly trans-formed JUN-1 subline. JUN-1 cells
thus underwent both the spontaneous transformation in continuous culture and reversion
following stable transfection, suggesting an epigenetic modification being responsible
for both the processes. The behaviour of H2-K/v-jun sarcoma-derived cell lines enables
us to regard invasiveness and motility either as integral parts of a common phenotype,
or independently of each other. As such, the series provides a convenient input into
studies aimed at molecular characterization of invasive phenotype.
References:
1) Schuh A.C.,et al. – Obligatory wounding requirement for tumorigenesis in v-jun
transgenic mice. Nature, 346: 756–760, 1990
2) Hatina J.et al.: Establishment and characterisation of clonal cell lines derived from
fibrosarcoma of the H2-K/v-jun transgenic mouse. A model of H2-K/v-jun mediated
tumourigenesis. Tumour Biology, in press.
Supported by the Research Projects No MSM 111500002 and MSM 111400003 of the Ministry
of Education of the Czech Republic.
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ROLE OF CASPASES IN ETOPOSIDE-INDUCED APOPTOSIS IN HEP2
CELL LINE
âervinka, M.1, Rudolf, E.1, Cerman J.2
1
Department of Medical Biology and Genetics, 2Department of Biochemistry,
Charles University in Prague, Faculty of Medicine in Hradec Králové, ·imkova
870, 50038 Hradec Králové, Czech Republic; cervinka@lfhk.cuni.cz
Cell death is a very important and widely studied biological phenomenon. At
present, many details are known about the molecular basis of this process but we
still lack sufficient understanding of the regulation of cell death at cellular level. The
key to understand apoptosis is elucidation how caspase activity is regulated (1).
Caspases (cysteinyl-directed aspartate-specific proteases) initiate apoptotic cascade
and carry out cellular breakdown during cell suicide. The purpose of this study was
to evaluate the activity of different caspases in human epitheloid cell line Hep2
treated with cytostatic drug Etoposide, which is known as an irreversible inhibitor
of topoisomerase II. We have studied initiation phase caspase 9 and execution phase
caspase 3 and caspase 7.
The activation of caspases was monitored by immunocytochemical
detection. The immunocytochemical data were compared with quantitative
measurement of caspase activity by fluorescence measurement after cleavage of
fluorescence labelled substrate. Our results demonstrate that the caspase 3 is plying
the crucial role in Etoposide induced cell death. To further elucidate the role of
caspase 3 we have analysed effects of three specific inhibitors of caspase 3.
Our data strongly suggest that caspase 3 is activated relatively early as we
were able to detect caspase 3 specific fragmentation of cytokeratin 18 and
fragmentation of nucleus already after 6 hours after the treatment with Etoposide.
These observations along with our concurrent detection of cleaved PARP and
already fragmented chromatin further suggest that Etoposide-induced apoptosis in
Hep2 cells is a parallel network of several biochemical pathways activated by
caspase 3; overlapping in time rather than being the ordered line of successive
clearly separable events.
References:
1) B..Fadeel, S. Orrenius and B. Zhivotovsky The most unkindest cut of all: on the multiple
roles of mammalian caspase. Leukemia 2000, 14, 1514–1525
This work was supported by project MSM 111500001.
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TRANSGENESIS AND ITS APPLICATION, TRANSGENIC ANIMALS
AND THEIR PREPARATION
Jonák, J.
Laboratory of Protein Biosynthesis, Institute of Molecular Genetics, Academy of
Sciences of the Czech Republic, Flemingovo nám. 2, 166 37 Praha 6, Czech
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The transgenesis consists in transferring, in a directed way, new genetic
information in an organism by manipulating its germ line. It is thus possible to
obtain animals, plants and microorganisms genetically modified, i.e. carrying new
characters, which will be transmitted to their descent.
In fundamental research, the transgenesis makes it possible to more finely
study the operation of a gene and its regulation. Genetic transformation is the only
way how to evaluate in vivo the consequences of gene modification carried out in
vitro. In pharmacology, laboratories use transgenesis for the manufacture of new
and/or biologically important molecules of medical and veterinary use. Lastly,
transgenic animals are used as models facilitating the study of human diseases.
Currently, the transgenesis takes place on a large scale only on plants with varieties
that resist to weed-killers and infectious agents and have enhanced nutritional
qualities and an improved shelf-life.
Scientists have at their disposal a significant arsenal of strategies to introduce
DNA into animal cells. These methods can be divided into two major categories: i)
direct gene transfer by (electroporation, microinjection of pronucleus, lipofection,
spermatozoa, intracytoplasmic sperm injection, ICSI) and ii) viral mediated gene
transfer.
The term transgenic animals was first introduced by Gordon and Ruddle
twenty-two years ago. However, some important areas of the transgenic technology
still deserve further experiments and concentrated attention because they are not
fully understood. They are: i) the efficiency and ease of introducing foreign gene (s)
particularly into other animals than mouse, ii) development of methods for
a targeted integration of foreign gene (s) into host DNA, iii) the control of
expression of transgenes integrated into host DNA.
The talk will deal with new developments in transgenic technology and its
present applicability to medical, pharmaceutical and agricultural purposes. Our own
experience in preparing transgenic frogs Xenopus laevis by using the spermmediated gene transfer technique (SMGT) to examine the role of src gene in
development will also be described.
It is clear that transgenic organisms will continue to provide valuable
opportunities for addressing both fundamental biological as well as practical
biotechnological questions.
This work was supported by grant No 301/02/0408 from the Grant Agency of the Czech
Republic.
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EFFECTS OF SOME GENETIC POLYMORPHISMS ON LITTER SIZE IN
PIGS
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Department of Botany and Genetics, 2Department of Zoology and Anthropology,
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The identification of genes or genetic markers associated with reproductive
traits in pigs could have a great economic impact on pork production. In this study
we investigated the effects of the estrogen receptor (ESR), prolactin receptor
(PRLR) and retinol-binding protein 4 (RBP4) genes on total number of born (TNB),
number of born alive (NBA) and number of weaned (NW) piglets in Large White
(LW), White Meaty (WM) and Landrase (L) breeds.
We analysed 155 sows of LW breed, 134 sows of WM breed and 132 sows
of L breed from five Slovak breeding farms. Genomic DNA was isolated from the
hair roots by silica matrix according to Bauerová et al. (1999). Genetic
polymorphisms at ESR (PvuII), PRLR (AluI) and RBP4 (MspI) were genotyped by
PCR-RFLP methods described by Short et al. (1997), Drogemuller et al. (2001) and
Rothschild et al. (2000), respectively. Associations between ESR, PRLR and RBP4
genotypes and TNB, NBA and NW were evaluated by linear model (Statistica 4.3)
which included fixed effects of herd, litter parity, year and month of farrowing,
genes ESR/PvuII, ESR/AvaI, ESR/MspA1I, RBP4, RYR1 and PRLR. The 1st litters
and 2nd–4th ones were analysed separately.
In the 1st litters we found a significant effect of ESR locus on TNB (P≤0.05)
in LW and NW (P≤0.05) in WM. In the 2nd – 4th litters the effect (TNB, NBA, NW)
was significant only in L. A highly significant association (P≤0.01) of PRLR locus
with TNB, NBA was observed in LW and L in the 1st litters. In the 2nd – 4th litters
the association with TNB, NBA, NW was found in WM and L. RBP4 locus
significantly affected TNB and NBA in WM (1st litters, P≤0.05) and L (2nd – 4th
litters, P≤0.01 and P≤0.05, respectively). The results of our study can be used in
marker-assisted selection to increase litter size in pigs.
References:
1) Bauerová.et al. (1999) Meat. Sci. 51, 325–327.
2) Drogemuller et al. (2001) J. Anim. Sci. 79, 2565–2570.
3) Rothschild et al. (2000) Mamm. Genome 11, 75–77.
4) Short et al. (1997) J. Anim. Sci. 75, 3138–3142.
This study was supported by grant UKF: CGA VI/2/2003.
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SYNAPTOPHYSIN IMMUNOREACTIVITY IN THE
RAT’S HIPPOCAMPUS FOLLOWING TANSIENT ISCHEMIA
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We assessed the change of the expression of synaptophysin, an integral
glycoprotein on the presynaptic vesicles, after a 15 minutes long transient cerebral
ischemic insult in the rat. Expression of synaptophysin was clearly visualised by
imunostaining. The time of reperfusion was from 24 hours to 14 days.
Immunoreactivity for synaptophysin was transiently increased in the ischemic
lesions from 3 to 7 days after cerebral ischemia. Thereafter, synaptophysin
immunostaing in the CA 1 region of hyppocampus gradually decreased until 14 days
of reperfusion when reached the control level. Hovewer, the level of synaptophysin
stayed increased in CA 3 region of hyppocampus until 14 days of reperfusion. The
increase in synaptophysin immunoreactivity schould be explain as a reaction to
compensate the loosing of postsynaptic sites after ischemic insult.
References:
1) Pulsinelli WA, Buchan AM. the four-vessel occlusion rat model: Method for complete
occlusion of vertebral arteries and control of collateral circulation.
2) Stroke 1988;19:913–914.
3) Nakano S, Kogure K, Fujikura H. Ischemia –induced slowly progressive neuronal
damage in the rat brain. Neuroscience 1990;38:115–124.
4) âíÏková D, Vanick˘ I, Gottlieb M, Mar‰ala J. Ischemic damage in the hippocampus.
Archives Italiennes de Biologie1996;134:279–290.
5) Okajima S, Shirasu M, Hirasawa Y, Ide C. Ultrastructural characteristics and
synaptophysin immunoreactivity of regenerating nerve growth cones following
traumatic injury to rat peripheral nerve. J reconstr Microsurg 2000; 16:637–42.
6) Li Z, Murthy VN. Visualising postendocytic traffic of synaptic vesicles at hippocampal
synapses. Neuron 2001; 31:593–605.
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ANALYSIS OF THE RAT FEMUR BONE MICROSTRUCTURE
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The long bone diaphysis of adult rat is composed of compact bone tissue
which builds the wall of the shaft. The important elements of its structural
organisation are primary and secondary (Haversian) osteon. In present study authors
analyse microstructure of rat femur diaphysis from qualitative and quantitative
characteristics point of view. Four female adult rats (Wistar) were used for
experiments. Their femurs were sectioned at the point of the smallest depth. Pieces
of the bone were embedded in epoxid resin Biodur (Gunter von Hagens). Transverse
thin sections (100 µm) were prepared with a sawing microtome (Leitz 1600) and
sticked on glass slides with Eukitt. Examination was done by transmission light
microscopy Jenaval (Carl Zeiss Jena) at 200x and digital images were taken.
Qualitative characteristics of the microstructure were determined according to the
classification by Enlow and Brown (1956), the quantitative ones were counted using
specific computer software Scion Image (Scion Corporation). The average areas,
perimeters, minimal and maximal diameters of 100 vascular canals of primary
osteons were measured. According to our study the investigated bone tissue is in
general non – vascular. The tissue is composed solely of concentric cellular lamelae,
vascular canals (primary or secondary) are absent. There are some areas of primary
vascular radial bone tissue in antero – medial sides and areas of primary vascular
reticular bone tissue in the middle radial compacta. Haversian bone tissue is not
formed. Measured vascular canals of primary osteons are very short.
References:
1) Enlow, D. H., Brown, S. O.: A comparative histological study of fossil and recent bone
tissues. Part I., The Texas Journal of Science, Vol. VIII, 1956, pp. 405–412
This study was supported by grant UKF: GAM 15/2003/FPV.
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MEMORY OF THE IMMUNE SYSTEM
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1083, 142 20 Praha 4, Czech Republic; rihova@biomed.cas.cz
Defense against microbes is mediated by the early reactions of innate
immunity and the later responses of adaptive immunity. Innate immunity also called
natural or native immunity consists of mechanisms that exist before infection, are
capable of rapid response to microbes, and react in essentially the same way to
repeated infections. The principal components of innate immunity are 1) physical
and chemical barriers, such as epithelia and antimicrobial substances produced at
epithelial surfaces; 2) phagocytic cells (neutrophils, macrophages) and natural killer
(NK) cells; 3) blood proteins, including members of the complement system and
other mediators of inflammation; and 4) proteins called cytokines that regulate and
coordinate many of the activities of the cells of innate immunity
In contrast to innate immunity, more highly evolved defense mechanisms are
stimulated by exposure to infectious agents and increase in magnitude and defensive
capabilities with each successive exposure to a particular microbe. Because this form
of immunity develops as a response to infection and adapts to the infection, it is
called adaptive immunity. The defining characteristics of adaptive immunity are
exquisite specificity for distinct macromolecules and an ability to „remember“and
respond more vigorously to repeated exposures to the same microbe. Because of its
extraordinary capacity to distinguish among different, even closely related, microbes
and macromolecules, adaptive immunity is also called specific immunity. It is also
sometimes called acquired immunity, to emphasize that potent protective response
are „acquired“ by experience. The components of adaptive immunity are
lymphocytes and their products. Foreign substances that induce specific immune
responses or are the targets of such responses are called antigens.
There are two types of adaptive immune responses, called humoral immunity
and cell-mediated immunity, which are mediated by different components of the
immune system and function to eliminate different types of microbes. Humoral
immunity is mediated by molecules in the blood, called antibodies that are produced
by cells called B lymphocytes. Cell-mediated immunity, also called cellular
immunity, is mediated by cells called T lymphocytes. Cardinal features of adaptive
immune responses are specificity, diversity, specialization, self-limitation,
nonreactivity to self and memory.
Exposure of the immune system to a foreign antigen enhances its ability to
respond again to that antigen. Responses to second and subsequent exposures to the
same antigen, called secondary immune responses, are usually more rapid, larger,
and often qualitatively different from the first, or primary, immune responses to that
antigen. Immunologic memory occurs partly because each exposure to an antigen
expands the clone(s) of lymphocytes specific for that antigen. In addition, memory
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cells have special characteristics that make them more efficient at eliminating the
antigen than are naive lymphocytes that have not previously been exposed to the
antigen. For instance, memory B lymphocytes produce antibodies that bind antigens
with higher affinities than do previously unstimulated B cells, and memory T cells
are better able to home to sites of infection than are naive T cells.
Adaptive immune responses may be dividend into three phases-the
recognition of antigen, the activation of lymphocytes, and the effector phase. The
activation of lymphocytes requires two distinct signals, the first being antigen and
the second being either microbial products or components of innate immune
responses to microbes. This idea is called the two-signal hypothesis for lymphocyte
activation. The response of lymphocytes to antigens and second signal consist of the
synthesis of new proteins, cellular proliferation, and differentiation into effector and
memory cells. Some of the progeny of antigen-stimulated B and T lymphocytes do
not differentiate into effector cells. Instead, they become functionally quiescent
memory lymphocytes, which are capable of surviving for long periods, apparently
in the absence of antigen. Thus, the presence of memory cells may be the only
indication of a prior active immune response and is the defining characteristic of
adaptive immunity.
Memory cells mediate rapid and enhanced (i.e., memory or recall) response
to second and subsequent exposures to antigens. They are produced by antigen
stimulation of naive lymphocytes and may survive in a functionally quiescent state
for many years after the antigen is eliminated. Memory cells express surface
proteins that distinguish them from naive and recently activated effector
lymphocytes. Memory B lymphocytes express certain classes (isotypes) of
membrane Ig, such as IgG, IgE, or IgA, as a result of isotype switching, whereas
naive B cells express only IgM or IgD. Compared with naive T cells, memory
T lymphocytes express higher levels of adhesion molecules, such as integrins and
CD44, which promote their migration to sites of infection anywhere in the body.
Several key questions about memory cells remain unanswered. We do not knot what
stimuli induce a small fraction of the progeny of antigen-stimulated lymphocytes to
differentiate into memory cells. It is also not known how memory cells are able to
survive in vivo apparently without antigen, given that both naive and recently
activated lymphocytes die by apoptosis unless they are constantly exposed to
survival stimuli, including antigen and growth factors.
Antigens are concentrated in the lymph nodes and spleen (peripheral
lymphoid organs) where they are presented by mature dendritic cells (accessory
cells) to naive T cells. Antigen-activated T cells are transiently retained in the node,
presumably because of increased expression of adhesion molecules, including the
integrins LFA-1 and very late activation antigen-4 (VLA-4). Other adhesion
molecules that are upregulated during differentiation from naive to effector or
memory T cells include CD44, a receptor for hyaluronic acid, and the functional
forms of ligands for selectins, called E- and P-selectin, that are expressed on
cytokine-activated endothelial cells. After antigen recognition in the lymph node,
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T cells begin to proliferate and differentiate into effector and memory T cells. The
first wave of mitotic activity is seen within 1 – 2 days. As the T cells differentiate,
they maintain high levels of adhesion molecules. However, the affinity of the
integrins for their ligands declines 24 to 48 hours after antigenic stimulation.
Consequently, differentiated effector and memory T cells become less adherent to
lymph node accessory cells and matrix molecules than are recently activated T cells.
About 2 days after antigen exposure, there is a rapid efflux of activated cell out of
the node. The T cells exit through efferent lymphatics and eventually return to the
blood via the thoracic duct.
Most previously activated effector and memory T cells no longer efficiently
home to lymph nodes, because they express lower levels of L-selectin than do naive
cells. Instead, effector and memory T cells preferentially home to sites of
inflammation, which are often the sites of antigen entry and persistence. When
effector and memory T cells encounter their cognate antigen within a peripheral
tissue, they are stimulated, and the affinities of their integrins for accessory cell
ligands and for extracellular matrix proteins are increased. As a result, the antigenstimulated effector T lymphocytes are preferentially retained at sites of antigen
persistence in peripheral tissues and mediate the effector phase of the T cell
response. Although functional and mitotic response of T cells to antigen stimulation
last only for days or for a few weeks, and the response quickly wane as the antigen
is eliminated, memory T cells survive for long periods, apparently without a need
for continuous antigen exposure. The memory T cell population is responsible for
enhanced and accelerated secondary immune response on subsequent exposures to
the same antigen. Memory cells accumulate with age, reflecting encounters with
environmental microbes and other antigens. For instance, in human neonates,
virtually all blood T cells are naive, whereas in the adult human, half or more of
T cells appear to be memory cells. The T cells that migrate into peripheral tissues
but do not see their antigen may enter the lymphatics and return to the circulation
via the thoracic duct.
It has become apparent that memory T cells are heterogeneous in their
patterns of expression of adhesion molecules and in their propensity to migrate to
different tissues. For instance, some memory cells express an integrin that interacts
with the mucosal endothelial addressin MadCAM-1 and thus mediates homing of
memory T cells to mucosal lymphoid tissues. T cells within the intestinal epithelium
express a different integrin that can bind to E-cadherin molecules on epithelial cells,
allowing T cells to maintain residence as intraepithelial lymphocytes. Other memory
T cells that preferentially home to skin express a carbohydrate ligands called CLA1 (for cutaneous lymphocyte antigen-1) that binds to E-selectin. Thus, special
adhesion molecules may be responsible for the migration of memory T cells to the
lamina propria of the intestine, to the mucosal epithelium, or to the dermis.
In contrast to actively recirculating effector and memory T cells, both naive
and activated B lymphocytes resides for long periods within the peripheral
lymphoid organs, such as the spleen, the lymph nodes and mucosal lymphoid
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tissues, and the bone marrow. Because these cells produce antibodies that act at
a distance, they need not home to sites of inflammation to mediate host defense.
Once B cells are stimulated by antigens they are called activated B lymphocytes.
Activated B cells proliferate and differentiate, producing and increasing proportion
of their immunoglobulin (Ig) in a secreted form and progressively less in
a membrane-bound form. Other activated B lymphocytes may not secrete antibody
but instead persist as membrane Ig-expressing memory cells. Memory cells survive
for weeks or months and actively recirculate among the blood, lymph, and lymphoid
organs. Primary responses result from the activation of previously unstimulated
naive B cells, whereas the stimulation of memory B cells leads to secondary
antibody responses. Therefore, the secondary response develops more rapidly than
does the primary response, and larger amounts of antibodies are produced in the
secondary response. It is possible that memory B cells are actually continually
generated and maintained by low-level stimulation provided by antigen, which may
be displayed on follicular dendritic cells for months or years. We do not knot why
some of the progeny of an antigen-stimulated B cell clone differentiate into
antibody-secreting cells with brief life spans, whereas others become functionally
quiescent, long-lived memory cells. Some memory B cells may remain in the lymph
node. Others exit germinal centers, circulate in the blood, and may take up residence
in other lymphoid tissues. Memory B cells typically bear high-affinity (mutated)
antigen receptors and Ig molecules of switched isotypes more commonly than do
naive B cells. The production of large quantities of isotype-switched, high-affinity
antibodies is greatly accelerated after secondary exposures to antigens, and this can
be attributed to the activation of memory cells.
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THE MEMORY
FUNCTIONAL SYSTEMS OF THE HUMAN BRAIN
Koukolík F.
Department of Pathology
National Reference Laboratory of Transmissible Spongiform Encephalopathies and
Creutzfeldt-Jakob disease
Thomayer’s University Hospital, Prague
frantisek.koukolik@ftn.cz
The memory is not a single function. There is a short term (working)
memory, explicite long term memory (declarative – episodic and semantic) and
a group of implicite memories (eg. priming, motor skills, classical conditioning,
emotional conditioning). All kinds of memory are due to activity of more or less
well anatomically defined brain functional systems. These systems mostly have
a „bottleneck“ or „bottlenecks“. The lesion of a bottleneck may be a cause of
specific memory disorder, eg. amnesia which is a disorder of declarative memory
and a characteristic symptom of several neurodegenerative disorders, eg.
Alzheimer’s disease. Probably most interesting contemporary research is in the field
of emotinal conditioning (emotional memory).
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THE GENETICS OF AUTISM
Sedláãek Z., Havlovicová M., Hrdliãka M.
Institute of Biology and Medical Genetics, and Department of Child Psychiatry,
Second Medical School, Charles University, V úvalu 84, 15006 Prague
zdenek.sedlacek@lfmotol.cuni.cz
Autism is a psychiatric disorder characterised by impaired social interaction
and communication, and by adherence to stereotype routines and interests. Different
observations indicate strong genetic determination of autism. This is supported by
frequent association of autism with known hereditary diseases and chromosomal
aberrations, by high concordance of autism in monozygotic twins, by higher risk for
siblings of autistic patients, and by mild symptoms of the autistic spectrum in
relatives of affected individuals. Therefore, the autistic phenotype most likely
results from an unfavourable combination of alleles of several genes and
environmental factors. Multifactorial inheritance model of autism serves at present
as the starting point in the search for predisposing genes in the human genome.
Association is tested between autism and alleles of candidate genes selected either
based on known biochemical and physiological roles of their protein products, or
based on their location close to chromosomal rearrangements observed in patients,
or in regions identified by whole-genome linkage analyses. Despite massive efforts,
these studies have not yielded clear-cut results yet, and no genetic markers have
been convincingly identified for predisposition to this disorder. We analysed
a sample of 120 patients with autism spectrum disorders. They were subjected to
exhaustive clinical genetic examination, cytogenetic analysis and DNA analysis of
the FMR1 and ADA genes. We observed excess of boys, high incidence of mental
retardation, high frequency of complications during pregnancy and delivery, and
increased incidence of psychiatric disorders, behavioural abnormities and suicides
among relatives of autistic patients. Several patients had different chromosomal
aberrations, or harboured expansions in the FMR1 gene characteristic for the fragile
X syndrome. Several patients were diagnosed with other known genetic disorders or
syndromes. We failed to replicate the results of three Italian studies which found
a significant association between the autistic disorder and a rare allele of the ADA
gene. Because no genes have been causally linked to autism yet, only the
identification of a known hereditary condition allows genetic counselling and
testing to be performed in families of autistic patients. In turn, the analysis of
families with autism may lead to the identification of features which could help to
direct the search for predisposing genes.
Supported by grants NF/6299-3 and 111300003.
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TOWARDS ONTICAL ROLE OF SOCIOCULTURAL MEMORY
·majs, J.
Department of Philosophy, Faculty of Arts, MU, Arna Nováka, 602 00 Brno, Czech
Republic; smajs@phil.muni.cz
Information (memory) is a specific product of evolution that is common in
both living organisms and cultural systems. In addition, this information ontically
differentiates reality. Natural biotic information divided nature into biotic and
abiotic structures, but the recently emerged human sociocultural information causes
more: it puts culture and biotic structures in ontic opposition. Sociocultural
information (memory) is a language-encoded extension of human neuronal
information. In the form of abstract culture it constitutes specific „genome“ of
a cultural system. A change in this genome is critical to solve the recent ecological
crisis. To do this, a change in the inner information (memory) is needed to change
such a system. The old constitutive information has the ability to revert phenotype
changes back to the system primary state. A cultural system - like a natural
ecosystem - involves clearly defined information components, but in a whole, this
system cannot be strictly determined by the information stored in these components.
Similarly to ecosystems, the cultural system evolves through succession, but in
contrary to ecosystems, it contains open constitutive information – abstract culture.
This memory, which is open to information changes, provides chance of biophilic
transformation of culture. The main problem of biophilic sociocultural change is the
introduction of the new information into the old system rather than definition of an
optimal content of the new sociocultural information. In an ecologically balanced
society, no important differences between open sociocultural information and
materialized information exists. In the society threatened by ecological crisis, some
components of abstract culture contribute to the crisis; other components, on the
other hand, can critically reflect them. The antinatural culture already assimilated
human offensive adaptive strategy in many respects including education of young
people; this can result in a difficult incorporation of this new information in the
system. For a positive ecological change from the antinatural culture to the biophilic
culture it is not required (and probably not even possible) to change people.
However, it is not enough to reflect this situation only by a limited number of
scientists, philosophers and ecologically-oriented community. The state politics has
to come with a clear program of ecologically oriented culture and has to start the
public-controlled ecological transformation in two major areas: in production of
material culture and in human ontogenesis, education and life style. The positive
ecological transformation of threatened culture represent a historically
unprecedented political attempt to stop antinatural cultural phase and start a new
phase of biophilic cultural evolution.
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MEMES AND CULTURAL MEMORY AS MEMORY OF SOCIETY
Krninská R.
Department of Management of Agricultural Faculty of South Bohemian University
in âeské Budûjovice, Studentská 13, 370 05 âeské Budûjovice, Czech Republic
krninska@zf.jcu.cz
According HANNES ALFVÉN /he was awarded the Nobel prize/ are there
three ways of science development. The smallest space of quantual dimensions acc.
PLANCK – micro-space level. The second way is the largest space – universe,
macro-space level. The most difficult space for knowledge is life – inter-space level.
This way is connected with biological sciences.
The old philosophies stated that if we understand micro-space, we
understand macro-space too. The whole world is based on quantual physic
principles /ZORAH, D. – MARSHALL, I./ and life is in connection of substance
/mass particles/, energy and information /wave length/. Corpuscual – wave theory
predicates that each mass particle is connected with waving and each wave has own
mass particle. Through human resources management we can verify it in three
acceptable levels: micro-space /human subject with his consciousness and
unconsciousness/, macro-space /cultural space material and immaterial/ and interspace, where both levels encounter.
The research was intended on presenting correlation between micro- and
macro-space by agricultural management. To implement this aim we applied
HOFSTED cultural dimensions method and the Test of Colour – Semantic
Differential /TCSD/. Since 1992 is this psychological test used in Czech
psychological diagnostics and through wave length of colours finds hierarchy of
51 symbols of the individual unconsciousness. This psychological test is usable
even in societal and culturological sphere for the survey of the state of collective
unconsciousness in societal groups. According to TSCD manual, the higher the
compliance among the associations of group members, the higher the probability of
determining commonly shared values within the group.
Society of the female managers is connected with cultural memory of human
society which started in the old history. Symbols and memes are here in connection
with their genes. Society of the professional groups of agronomists and cattle
breeders are under influence their professional environment. The difference is
between natural environment and natural order and order of large – scales
technologies in objects having a large capacity. The agronomist enters into memplex
and cultural memory of agricultural society, but the cattle breeder lost the cultural
society off. The areas are created for connection of substance and memes –
memplexes.
This work was supported by research project MSM 12220002.
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CURRENT POSSIBILIES OF NEW BIOMODELS
Berger J.
Faculty of Health and Social Studies South Bohemian University in âeské
Budûjovice, Czech Republic; berger@jcu.cz
Safety tests of environmetal factors in the framework of preservation of
human health must be carried out on livining organisms. Experiments on animals
are, however, limited by ethical and economical limits including legal regulations
and political influences (cf. Berger 2000 etc.). It is possible to use following
alternative biomodels: (i) biomodels in vitro, (ii) microorganims, (ii) invertebrates.
All kinds of these biomodels are used, especially the firts two but only for obtaining
answers to selected questions (e.g. mutagenicity screening on microorganisms,
research of ageing on insects). The possibility of the invetebrate biomodels in the
evaluation of adverse effects of newly synthesized compounds and environmental
and therapeutic irradiation seems to be unexplored.
Refernces:
1) Berger J., Kontakt 2: 144–150, 2000.
Supported by the grant no 1894/03 from the Ministry of Education of the Czech Republic.
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EPIGENETIC MECHANISMS OF CELLULAR MEMORY
Vyskot B.
Institute of Biophysics, AS CR, 612 65 Brno; vyskot@ibp.cz
Cell memory represents the process by which dividing cells inherit states of
gene activity. In particular, recent efforts focus on epigenetic modifications of
chromatin including DNA (cytosine) methylation and various histone modifications.
Cellular memory also represents patterns of gene expression to keep knowledge of
their developmental history which will be used in future cell lineages. It is
transmitted by DNA (basic Mendelian information), other biomolecules (especially
RNA and other cytoplasmic factors), cell structures (Virchow’s theory) and
epigenetic coding (chemical and structural modification of chromatin). The term
epigenetics is rather cofusing. First coined by Aristotle to address a theory of nonpreformed ontogenesis, later applied by Waddington to describe gene expression
dynamics during development, and finally in 90’ it was used for chromatin-based
(transcriptional control), non-Mendelian inheritance. Very recently, many data on
different eukaryotic models indicate that post-transcriptional control via dsRNA
(RNA interference) also plays a key role in realization of gene expression. The
“developmental history of the cell” is utilized either to maintain cellular phenotype
(lineages, symmetric division, determination) or to initiate new developmental
programs (asymmetric division, differentiation, stem cell-derived lineages).
A popular model to study cellular memory are imaginal discs in drosophila. Their
specification (determination) is controlled by embryonic homeobox genes.
However, very recent data show that a complex of specific chromatin binding
(chromodomain) proteins are hot candidates to be “cellular memory proteins”. In
drosophila, mammals, and plants two types of key “cell memory maintenance”
proteins have been found: Polycomb group (suppressor) is associated with silent
genes, while trithorax group (activator) is found at potentially active gene regions.
All the epigenetic mechanisms mentioned (DNA methylation, histone
modifications, DNA-binding proteins) play a crucial role in development (including
parental genomic imprinting) and have an enormous impact to biomedicine and
plant biology. Cell divisions following the stage of the zygote to the adult require
mechanisms ensuring that defined cellular states specified during development are
faithfully inherited. Since cellular identities are based on a complex gene expression
pattern of developmental regulators called homeotic genes, maintaining identity is
equivalent to maintaining the differential gene expression patterns. This basic
cellular function is controlled at the level of chromatin. The proteins of the
Polycomb group and trithorax group generate stable and heritable chromatin
structures, maintaining the expression of developmental control genes.
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Here I will summarize mechanisms of cellular memory and compare their
roles in development of insects, mammals and angiosperm plants.
References:
http://sdb.bio.purdue.edu/
http://mail.zmbh.uni-heidelberg.de/Paro/
http://www.ceolas.org/fly/
http://flybase.bio.indiana.edu/
http://www.methdb.net
http://chromdb.biosci.arizona.edu/
This work is supported by the GA CR (204/02/0417) and GA AS (A6004304).
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HEREDITY OF INDUCED CHANGES IN DNA METHYLATION OF
NICOTIANA TABACUM NUCLEAR GENOME
Koukalová, B., Kovaﬁík, A., Fojtová, M.
Institute of Biophysics, Academy of Sciences of the Czech Republic, Královopolská
135, 612 65 Brno, Czech Republic, blazena@ibp.cz
Genomic DNA of higher plants contains a high level of 5-methylcytosine (5mC) in CpG and CpNpG sequences. Large amounts of 5-mC are found in
heterochromatic regions containing DNA repeats that may be transcribed or nontranscribed. The transcribed 45S rDNA tandem repeats encode 18S, 5.8S and
26S rRNA. The genic regions are separated by intergenic spacers (IGS). There are
thousands of rDNA units in most plant species (in haploid tobacco genome 3xl03
copies localized in four chromosomal loci (1) ) and only part of genes are
transcribed. Hypomethylation of 26S rDNA in tobacco tissue cultures and their
regenerants was reported (2). In our experiments methylation of 45S rDNA was
studied in differentiated (leaf) and dedifferentiated (callus culture) tissues using
digestion of DNA with restriction enzymes sensitive to cytosine methylation and
Southern hybridization with DNA probes specific to 26S and 18S genes and to
26S–18S intergenic spacer. It was found that rDNA of callus is hypomethylated in
comparison with leaf rDNA. This change in methylation status was most
pronounced in IGS and was clearly apparent as early as two weeks after induction
of callus. In the IGS region downstream to transcription starting site the level of 5mC was reduced to more than a half of that in leaves. In genic regions, the 18S gene
was much more hypomethylated than the 26S gene. Hypomethylated state of rDNA
induced via dedifferentiation was partly heritable as was detected in plants
regenerated from callus. In F1 generation plants showed significant remethylation
suggesting that original pattern of methylation was reestablished in meiosis.
References:
1) Lim KY, Kovaﬁík A, Matyá‰ek R, Bezdûk M, Lichtenstein CP, Leitch AR (2000): Gene
conversion of ribosomal DNA in Nicotiana tabacum is associated with undermethylated,
decondensed and probably active gene units. Chromosoma 109:161–172
2) Vyskot B, Gazdová B, ·irok˘ J (1993) : Methylation patterns of two repetitive DNA
sequences in tobacco tissue cultures and their regenerants. Biol. Plantarum (Prague)
35:321–327
This work was supported by the Grant Agency of the Academy of Sciences of the Czech
Republic (grant S 5004010) .
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EVOLUTION OF REPETITIVE SEQUENCES IN SYNTHETIC TOBACCO
LINE
Skalická, K.1, Lim, K. Y.2, Matyá‰ek, R.1, Koukalová, B.1, Leitch, A. R.2,
Kovaﬁík, A.1
1
Institute of Biophysics, Academy of Sciences of the Czech Republic, 61265 Brno,
Czech Republic; skalicka@ibp.cz
2
School of Biological Sciences, Queen Mary University of London, E1 4NS, UK
One of the most defined genetic events associated with allopolyploid
speciation in plants involves alterations in the structure and activity of parental
genomes. In Nicotiana tabacum (tobacco) homogenization of 35S (Volkov et al.,
1999; Lim et al., 2000) but not 5S rDNA repeats (Fulnecek et al., 2002) occurred.
Tobacco is natural allotetraploid (2n=4x=48) derived from ancestors of modern
diploid species: N. sylvestris – maternal (S) subgenome donor, N. tomentosiformis –
paternal (T) subgenome donor. We used third generation of synthetic tobacco line,
Th37, 4n [ N. sylvestris (2n=24) x N. tomentosiformis (2n=24)] (Burk, 1973), to
study early evolution of several repetitive sequences specific to one or both
subgenomes. In most plants (85 % from 20 analysed) at least three classes of newly
amplified rDNA unit variants of paternal type were identified. Their presence was
often (75 %) accompanied by the complete elimination of paternal donated rDNA
units. The maternal derived units remained unchanged. Cytogenetic analysis
revealed rDNA sites on S- (S10, S11, S12) and T-derived chromosomes (T3) and in
some cases on T4 (this rDNA locus does not occur on N. tomentosiformis
chromosome 4). The locus on chromosome T4 of some hybrids correlates with the
occurrence of the novel units. Changes in other repetitive sequences involved partial
or complete elimination of satellite and occurred also only in paternal subgenome.
We conclude that repetitive sequences in Th37 line evolved rapidly during few
generations. Results have implications for understanding of the processes of
speciation in general.
References:
1) Burk, L. G. 1973. J Hered 64: 348–350
2) Fulnecek, J., Lim, K. Y., Leitch, A. R., Kovarik, A., Matyasek, R. 2002. Heredity 88:
19–25
3) Lim, K. Y., Kovarik, A., Matyasek, R., Bezdek, M., Lichtenstein, C. P., Leitch, A. R.
2000. Chromosoma 109: 161–172
4) Volkov, R. A., Borisjuk, N. V., Panchuk, I. I., Schweizer, D., Hemleben, V. 1999. Mol
Biol Evol 16: 311–320
This work was supported by grants 204/01/0313 and 521/01/0034.
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DETECTION OF TOLERANT GENOTYPES TO THE
ECOGENOTOXICITY DETERIORATION IN THE
PHYTOREMEDIATION STRATEGIES
Miãieta K1., Murín G.2
1
Department of Botany and 2Institute of cell Biology, Faculty of Science, Comenius
University, Révová 29 811 02 Bratislava, Slovakia, e-mail: micieta@fns.uniba.sk
Anthropogenic activity at present time disturbs processes in landscape with
impact on its autoregulation mechanisms. One of the most important integrator of
these dynamic processes is ecosystem. Future of the landscape is essentially
connected with conservation of biodiversity of native ecosystems, sustainable
development of environment and especially with protection of genetic resources.
Adaptation of ecosystem to local, regional and global influences is meaningful
aspect for revitalization and remediation processes. Preservation of valuable species
with their genofond has therefore irreplaceable importance. Indication and
evaluation of genotoxicity under in situ condition is necessary connected with this
processes. One of the most effective methods for monitoring of genotoxicity is using
of native flora species as indicators. This requires standardized method that reflects
all requests of ecotoxicology and legislation to study individual and population
response of different species. Longevity of trees and shrubs, as a basal difference
between them and another plants, is causing greater impact of negative environment
influence.
Microspores and pollen grains well indicate genotoxicity effects at the all
structural and functional levels of genetic apparatus of cell. It is possible to evaluate
abortive microspores and abortion of microspores in tetrad at the gene level,
micronucleus’s in microspores at the chromosome level, and frequency of abnormal
microspores (unreduced 2n, 4n) at genome level. Each of these levels has typical
signs and needs competent methodological procedure with proper type of the
organism. Selection of useable indicative species must fulfil appointed criteria (e.g.
haploid pollen grains, spontaneous abortivity lower then 5%, etc.)
On the example of selected species (Corylus avellana, Robinia pseudoacacia,
Betula pendula, Artemisa vulgaris) results of heterogeneous individual answer of
plants from heavily polluted sites were presented. These results demonstrate that
indicators growing long time in contaminated localities show gradually decreasing
frequencies of mutations in comparison with control. Genetic structure of
populations change towards to more tolerant genotypes. Detection of tolerant or
adapted genotypes and their propagation give us opportunities for use of these plants
for phytoremediation strategies. This methods represents the adequate and effective
alternative against usage of genetically modified cultivars and their application in
phytoremediation directly in environment, under the in situ conditions.
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STORAGE EFFECT IN SEED-BANK TECHNIQUE
Murín, G.1, Miãieta, K.2, Chrenová, J.1
1. Ústav bunkovej biológie, 2. Katedra botaniky, Prírodovedecká fakulta UK,
Révová 39, 811 02 Bratislava
The aim of our study was to obtain more information about aging of Vicia
faba L. seeds and the subsequent damage in the structure of their chromosomes and
reproduction. Thanks to co-operation with the Seed-bank affiliated to the Institute
of Plant Genetics in Gatersleben (Germany) we were provided with 19 different
samples of 14 cultivars from 9 countries stored at two different temperatures. One
group (A) was stored in temperature from -10sC to -17sC, the second one (B) in
temperature from +14sC to +20sC. During our experiments they were all stored in
same temperature +4sC. As a consequence of storage in different temperature
conditions, the seeds of group A and group B differ in a color of testa (group A much
lighter coloured than group B).
Seeds of Vicia faba were germinated in distiled water for 24 hours in
thermostat at +25°C, then replaced into wet sawdast. Roots of seeds were measured
regulary after 48, 72 and 96 hours. Frequency of aberration chromosomes (stained
by propionorcein) was detected in ana-telophases (fragments, bridges and their
combination; 300 per sample).
Conclusion:
Three parameters were evaluated: germination, lenght of roots and frequency
of aberration.
The most significant differencies between group A and group B appeared in
vitality measured by percentage of germination.
In length of roots were found no significant difference between two groups.
Frequency of aberration did not show significant difference between groups:
frequency of aberration in group A : 1,25 ± 0,375 %
frequency of aberration in group B : 2,01 ± 0,936 %
According to our results the temperature of storage is significant factor
influencing the vitality of seeds. Storage of seeds in optimal temperature can keep
their vitality for several years.
References:
1) Murín, G., Miãieta, K. 2001: The storage effect: An universal method of enhancing
DNA’s repair system. pp. 88, Biologia Vol.56/Suppl.10.
Authors thanks to Anna Ligasová for technical assistance.
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IDENTIFICATION OF BANANA CHROMOSOMES BY FISH USING BAC
CLONES
Alkhimova, O., ·afáﬁ, J., DoleÏelová, M., Hﬁibová, E., DoleÏel, J.
Laboratory of Molecular Cytogenetics and Cytometry, Institute of Experimental
Botany, Olomouc, Czech Republic; dolezel@ueb.cas.cz
Banana Musa acuminata (2n = 2x = 22) chromosomes are very small (1–3 µm)
and difficult to identify individually based on morphological features. The aim of
this work was to develop a first set of chromosomes-specific cytogenetic markers
for banana using fluorescence in situ hybridisation (FISH) with labelled BAC
(bacterial artificial chromosome) clones. BAC clones presumably containing low
amounts of repetitive DNA were selected from a genomic BAC library after
hybridization with labelled genomic DNA. Selected clones were used for FISH on
metaphase chromosomes. Based on the distribution, specificity and intensity of
hybridisation signals, the probes could be classified into four groups. The first group
of BAC probes showed multiple sites of hybridization clustered as tandem repeats.
The second group of BAC probes resulted in signals distributed almost uniformly
along all chromosomes with a tendency to cluster in broad centromeric regions. The
third group of BAC clones probably contained large amounts of repetitive DNA and
showed genomic-like hybridization pattern with signals covering whole
chromosomes. The fourth group of BAC probes was characterized by a dispersed
hybridization over the banana genome with gaps near centromeres and nucleolar
organizer regions. Only FISH with the first two groups of BAC clones resulted in
distinct chromosome signals. However, this could be achieved only after using Cot1 fraction of M. acuminata genomic DNA in the reaction mix to suppress
hybridization of repetitive DNA. These results demonstrated the feasibility of BAC
FISH in banana and its potential for development of a cytogenetic map. The use of
ribosomal DNA probes (5S and 45S rDNA) and BAC clones selected until now it is
possible to identify six of the eleven banana chromosomes. The work is in progress
to generate markers for the remaining five chromosomes. The availability of
chromosome- and chromosome arm-specific cytogenetic markers will facilitate the
analysis of chromosome changes during evolution and speciation within the genus
Musa, and during the breeding of edible banana cultivars.
This work was supported by the Academy of Sciences of the Czech Republic (project no.
IAA6038201) and the International Atomic Energy Agency (research contract no. 12230/R0).
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BIOLOGY EDUCATION AND THE INTERNET
Berger J.
Faculty of Health and Social Studies South Bohemian University in âeské
Budûjovice, Czech Republic; berger@jcu.cz
Different possibilities and possible roles of Internet support of education in
biology (cf. Berger 2003) are presented. We concentrate on the area of different
courses serving as an introduction to biology teaching at universities focused on
medical, biomedical and socio-medical programmes. Support via Internet can
increase educational democracy when the threshold for financial charges on
a personal computer and Internet connections is achieved.
Refrences:
1) Berger J., J. appl. Biomed. 1: 21–27, 2003.
Supported by the grant no 1894/03 from the Ministry of Education of the Czech Republic.
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FRAGILE X SYNDROME: THE ROLE OF FRAGILE X MENTAL
RETARDATION PROTEIN (FMRP) IN THE SYNAPTIC PLASTICITY
Borská R., Malãíková J., Trbu‰ek M.
Center of Molecular Biology and Gene Therapy, Faculty Hospital Brno, âernopolní
9, 625 00 Brno, Czech Republic; rslovackova@fnbrno.cz
Fragile X syndrome, the most common form of inherited mental retardation,
is caused by the loss of the FMRP protein in FraX patients. FMRP is predominantly
found in neurones of hipoccampus and cerebellum and is synthetized in response to
mGluR activation. FMRP is suspected to participate in the synaptic plasticity of
neurons by acting on posttranslational control of gene expression. It is an RNAbinding protein that associates with mRNAs together with other proteins to form
large ribonucleoprotein complexes that associate with translating polyribosomes
near the synapses. Therefore, one of the important steps to understand the molecular
pathogenesis of FraX syndrome is identification of the mRNAs and proteins that are
bound by FMRP.
We compared the gene expression in B lymphoblastoid cell lines derived
from FraX patients and healthy men using differential display. We identified a gene
coding for the heat shock protein Hsp90(, which significantly exhibited decreased
mRNA expression in all FraX cell lines.
Hsp90( is specifically involved in the folding or conformational regulation of
central signal transduction molecules, particularly of steroid hormone receptors.
From this point of view it is interesting that Hsp90 protein regulates the growth and
differentiation of axons and dendrites in developing brain through the regulation of
steroid hormone estrogen. FraX patients as well as FMRP knockout mice show
higher density of abnormally thin and long dendritic spines. Also another prominent
feature of fragile X syndrome, abnormalities in hypothalamic-pituitary system,
which is regulated by circulating glucocorticoids, might have direct cause in Hsp90
deregulation. The fragile X patients exhibit increased levels of cortisol, a hormone
of the hypotalamic-pituitary-adrenal axis associated with stress, which, in addition,
was shown to regulate Hsp90 mRNA (1, 2).
References:
1) Hessl D., Glaser B., Dyer- Friedman J., Blasey C., Hastie T., Gunnar M., Reiss A.L.
2002. Cortisol and behavior in fragile X syndrome. PNEC 27(7), 855–72
2) Sathiyaa R., Campbell T., Vijayan M.M. 2001. Cortisol modulates HSP90 mRNA
expression in primary cultures of trout hepatocytes. CBP 129, 679–685
This work was supported by the Scientific programme CEZ/MZ 98/0001/00209627.
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INTERFERON-INDUCED PHOSPHORYLATION OF STAT 1 PROTEIN IN
MELANOMA PATIENTS AND HUMAN MELANOMA CELL LINES
Boudn˘, V., Lauerová, L., Kocák, I., Fait, V., Kovaﬁík, J.
Department of Cellular and Molecular Oncology, Masaryk Memorial Cancer
Institute, Zluty kopec 7, 656 53 Brno, Czech Republic; boudny@mou.cz
STAT 1 (Signal Transducer and Activator of Transcription), a member of
latent cytoplasmic proteins, plays a pivotal role in mediating biological effects of
interferons (IFNs). Its transducing, DNA binding and transcriptional activity
requires phosphorylation at both Tyr 701 (Y 701) and Ser 727 (S 727) residues.
Deficient phosphorylation or constitutive activation of STAT 1 protein were
observed in some human malignancies.
This study attempted to analyze potentially faulty activation of STAT 1
protein in response to IFN signaling in human malignant melanoma cells.
As a model, a unique collection of 21 well-characterized human malignant
melanoma cell lines kindly provided by Professor M. Herlyn (the Wistar Institute,
Philadelphia, PA, USA) were used. In addition, 40 primary cell cultures derived
from lymph node metastasis of human malignant melanoma were set up. STAT 1
levels and inducibility of its activated phosphoforms were analyzed by Western
blots using immunoprecipitation and specific anti-STAT 1 antibodies.
IFN-gamma-induced phosphorylation of STAT 1 at Y 701 occurred in 28
patient samples (70.0%) and weaker activation signal was also elicited by IFN-alpha
(13 patients, i.e. 32.5%). IFN-alpha-induced activation at S 727 was detected in 10
primary cell cultures (25.0%) and after IFN-gamma in 8 patients (20.0%). STAT 1
phosphorylation at both Y 701 and S 727 induced by IFN-alpha was noted in 5 cases
(12.5%). Primary cultures of 8 patients (20.0%) did not show any response to both
IFNs.Impaired IFN-induced STAT 1 activation at S 727 was found with average of
76% of non-responders in established human melanoma cell lines. However, failure
of PY 701 STAT 1 induction occurred in a lesser degree in those cell lines: response
absence to IFN-α in 5 (i.e. 23.8%) and to IFN-( in 2 melanoma lines (9.5%),
respectively. Interestingly, one melanoma cell line (4.8%) showed no
phosphorylation at either S 727 or Y 701 induced by any IFN. In contrast, activation
signals at both aminoacid residues were recorded in two melanoma cell lines (9.5%).
Moreover, nine melanoma cell lines (42.8%) showed IFN-induced phosphorylation
at Y 701 only.In view of the molecular complexity of the IFN signaling pathways
involving additional STAT proteins, physiological SOCS proteins (Suppressors Of
Cytokine Signaling) and recently described STAT 1 – independent IFN-regulated
gene expression, further studies are needed to validate the role of STATs
abnormalities in cancer growth and cytokine-based therapy response.
This work was supported by grants NC/7139–3 from the Internal Grant Agency of the Czech
Ministry of Health and 301/03/0370 from the Grant Agency of the Czech Republic.
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SYNAPTOPHYSIN IMMUNOREACTIVITY CHANGES IN
HIPPOCAMPUS FOLLOWING TANSIENT ISCHEMIA IN RATS WITH
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In order to determine whether food restriction would have influence on
synaptophysin production in hippocampal cells after ischemic insult, the
immunostaing was employed. Rats were fed by special diet for 8 weeks. They lost
15–20 % of their weight. Stroke was then stimulated by ligation of common carotid
arteries. We used positive (ischemised rats without special diet) and negative (nonischemised, shame-operated rats) )controls as well The loss of cells and
synaptophysin immunostaing was evaluated 7 days after ischemia. In positive
control rats, ischemia resulted in 40±3% loss of neurones in the hippocampus as
compared with non-ischemised rats. Undernourished rats lost 34±2% of neurones in
the ischemic hippocampus.
The special diet has no detectable effect s on synaptophysin
immunoreaktivity.
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EFFECTS OF BERBERINE ON CELL CYCLE AND THE INDUCTION OF
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Berberine, an isoquinoline plant alkaloid belongs to the structural class of
protoberberines. Protoberberine alkaloids constitute an importnant class of natural
products, which have been used for many generations in Europe and Far eastern
countries as an antibiotic and to treat patients with gastrointestinal disorders.
Berberine displays a wide range of biochemical and pharmacological actions and is
relatively nontoxic to man; its antimicrobial activity has been demonstrated against
a variety of organism including bacteria, viruses, fungi, protozoans and chlamydia.
The drug was subsequently screened for anticancer activity following of
antineoplastic properties. It has also been shown that berebrine effectively inhibits
cyclooxygenase-2 transcriptional activity in human colon cancer cells and exhibits
the ability to induce apoptosis in promyelocytic leukemia HL-60 and 3T3 fibroblast
cell. Berberine have been identified as potential inhibitors for caspase 3, a member
of cysteine protease family, which is well known as a major apoptosis effector.
In this paper, cell cycle effects and apoptosis in L1210 cells induced by
berberine were monitored by flow cytometry and by agarose gel electrophoresis
(internucleosomal DNA fragmentation) respectively.
To study the effects of berberine on cell cycle progression, we monitored the
effects of 10–50 µg.mL-1 berberine in L1210 cells for 24 and 48 h. Berberine
increased the percentage of cells in G0/G1 phase (47–57%) in comparison with
control (34% of cell population in G0/G1 phase). The ability of berberine to induce
G0/G1 block was not time- and concentration-dependent. In contrast to G0/G1 effect
of berberine, its effect on S and G2/M phases were time- and concentrationdependent. Namely, berberine decreased the S phase, and increased the G2/M phase
of treated cells. Additionally, cell cycle analysis showed that berberine induced
time- and concentration-dependent increase of sub-G0 cell fraction (indicator of
apoptotic population). Thus we monitored apoptotic DNA fragmentation by agarose
gel electrophoresis in cells treated with 25–100 µg.mL-1 of berberine. DNA
fragmentation was first detected in cells treated with 50 µg.mL-1 berberine for 24 h,
and in cells treated with 25 µg.mL-1 berberine for 48 h. Berberine induced
concentration- and time-dependent increase of apoptotic DNA fragmentation.
Values of relative intensity of DNA ladders correlate with observed sub-G0 cell
population determined in cell cycle measurements.
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MICROTUBULAR STRUCTURES IN TWO BASIDIOMYCETOUS
YEASTS MALASSEZIA PACHYDERMATIS AND CRYPTOCOCCUS
LAURENTII
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The microtubular structures and their dynamics during the cell cycle were
studied by indirect immunofluorescence in two basidiomycetous yeasts M.
pachydermatis and C. laurentii.
Three stages of dynamics of microtubular structures were discerned in M.
pachydermatis in interphase: (i) before the beginning of budding the cytoplasmatic
microtubules form an irregular network, extended through the whole cell, (ii) after
the start of budding, which occurs on a broad base, the microtubules direct to the
site of budding. They probably may serve for transport of cell organelles and
material for construction of the bud, (iii) during the further stage of the cell cycle,
the microtubules are seen in the bud, probably having the same function like in the
previous phase. The nucleus stays in the mother cell during these stages of the cell
cycle. The changes of microtubular structures in mitotic phase are still unclear and
the mitotic spindle was not detected yet. However, from the existing findings, it is
evident that the nucleus migrates into the bud before mitosis.
In C. laurentii cells, there are rich cytoplasmatic microtubules during
interphase, which gradually leak to the nascent bud during budding, similarly as in
M. pachydermatis. However, C. laurentii buds at the narrower base than the
previous species and at the beginning of budding it forms sterigma. Before the
initiation of the mitotic division, the cell nucleus enters into the bud. During the
mitosis, the mitotic spindle appears in the nucleus.
According to our current findings it seems probable that the dynamics of
microtubules in the particular stages of the cell cycle corresponds to those in another
basidiomycetous yeasts Cryptococcus neoformans (1) and Xanthophyllomyces
dendrorhous (2). It is likely, that basidiomycetous yeasts could have the similar
dynamics of the microtubular structures development within the cell cycle.
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Sperm altruism is predicted where inter-male sperm competition is intense,
and the cooperation between spermatozoa of an individual will confer a significant
advantage for fertilization. In our study we aimed to reveal the unusual behaviour
of sperm in the wood mouse, Apodemus sylvaticus, a common rodent species. When
motile spermatozoa, from the cauda epididymidis of adult males were placed into
mouse in vitro fertilisation medium, they rapidly aggregated into motile clamps
(10–50 cells). Within 10–15 minutes the majority of these clumps (≥ 85 %) formed
large motile ‘trains’ of spermatozoa consisting of several hundreds of cells. We
report here, for the first time, the probable altruistic behaviour of spermatozoa in an
eutherian mammal. Spermatozoa of the wood mouse, displayed a unique
morphological transformation resulting in cooperation in a distinctive aggregation
or ‘trains’ to significantly increase sperm progressive motility. Dispersal of motile
sperm aggregates was associated with the majority of spermatozoa undergoing
a premature acrosome reaction. Spermatozoa that undergo an acrosome reaction in
agglutinations remote from the egg can be considered truly altruistic in that they
help other sperm to fertilize while ultimately compromising their own fertilizing
ability.
References:
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c-Fos activation may be utilised as a functional neuroanatomic marker for
neurones activated by afferent stimulation. Identification of c-Fos expressing
neurones in response to specific afferent stimulation allows for the identification of
specific afferent polysynaptic pathways in the brain and spinal cord. However,
although positive signals provide valuable insights into the functional
neuroanatomic organisation of brain pathways involved in afferent and efferent
processing of nerve afferent information, the absence of c-Fos expression does not
prevent participation of a structure in these patways. Hence, c-Fos
immunohistochemistry provides a tool for mapping neuronal patways linked to
afferent stimulation, with positive identification of c-Fos expression providing
evidence for sensory patway connection.
This technique was used to localise brainstem neuronal populations
functionally related to sniff-like aspiration reflex in non-decerebrate, anaesthetised
cats.The level of Fos-like immunoreaktivity (FLI) was examined in control, sham
operated non stimuled cats and in cats with aspiration reflex. The aspiration reflex
was elicited by mechanical stimulation of the nasopharyngeal region. Nineteen
brainstem structures with the bilateral FLI labeling were compared for numbers of
labelled cells.
We concluded the multilevel organisation of neurones involved in
coordination of the ”sniff-like aspiration reflex” in cats.
References:
1) Jonston Le, Brown CH, Meeren HK, Vuijst CL, Brooks PJ, Leng G, Russell JA.
Localmorphine withdrawal increases c-Fos gene, Fos protein, and oxytocin gene
expression in hypothalamic magnocellular neurosecretory cells. 2000 J Neurosci;
20:1272–1280.
2) dun NJ, Dun SL, Shen E, Tang H, Huang R, Chiu TH. c-Fos expression as a marker of
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CAN TREE RINGS BE A STORAGE MEDIUM OF HOST-PATHOGEN
RELATIONS?
Hﬁib J.
Ukrajinská 17, 625 00 Brno
In 1870 E. Hering lectured Austrian Academy of Sciences on the topic:
“Über das Gedächtnis als eine allgemeine Funktion der organisierten Materie”.
Tree rings can be used as indicators of the history of a tree decline prior to
its death. The history of tree disease is mostly difficult to reconstruct fully
(Cherubini et al. 2002). X-ray densitometry is directly applicable as an up-to-date
diagnostic method for assessment of the health state in a forest stand (Hﬁib et al.
1988). In both aforementioned cases the root rot fungus Heterobasidion annosum is
examined, in economic terms, the most important disease of conifers in the forests
of northern temperate regions (Woodward et al. 1998).
In this study, previously acquired radiograms from healthy and attacked trees
of Norway spruce Picea abies (L.) Karst. by H. annosum were subjected to
a detailed analysis. It was attested that in as early as the first phase of root infection
H. annosum is responsible for initiation of markedly narrow tree rings with
increased maximum latewood density and gradually increasing minimum
earlywood density, and that in the place of sample collection – in breast height of
a spruce stem. A scheme of probable mechanism of host being attacked by pathogen
was drawn up, and since H. annosum can produce large amounts of growth
inhibitory abscisic acid substance (Hoque 1984) it can be assumed, that this plant
stress hormone plays a part in formation of narrow tree rings, which under other,
abiotic conditions in extreme habitats with rigorous climate can probably induce
formation of characteristic resonance wood.
More exact signs found in tree rings after the attack of tree species by some
other wood-destroying fungi occurring in the nature, and possibly some other
organisms as well, can be expected in future. Hering’s idea that ‘memory’ is general
ability of organic matter is becoming reality.
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Responses of the surface and cytoplasmic structures to a pulse laser were
studied in vegetative cells and protective cysts of the infusorian Blepharisma undulans
undulans. Selected surface areas, with structures below the surface, on vegetative cells
or cysts were irradiated by pulsed laser light (λ=355 nm, 300 to 350 µs, 14 mJ or
3 mJ) generated by a NdYAG Minilite I laser (Institute of Scientific Instruments,
Brno, Czech Republic). Surface changes were viewed with an Olympus IX 70
inverted light microscope and recorded by a CCD camera attached to a video
recorder. The ultrastructural morphology of vegetative cells and cysts, with
emphasis on microtubules, was compared by means of indirect immunofluorescence and electron microscopy.
In an intact Blepharisma cell, the cortex includes bundles of microtubules,
usually seven in number, situated parallel to the long cell axis. At the site of laser
irradiation, these microtubules were completely disintegrated and kinetosomes and
cilia were also missing. In some cells, the wound in the cortex allowed for spillage
of small amounts of cytoplasm with organelles (mitochondria and pigment
granules). There was no detectable damage to the deep parts of cells, including the
macronucleus, and cell viability remained preserved. In intact Blepharisma cysts,
cortical microtubules failed to be visualised by indirect immuno-fluorescence
staining with TU-01 antibody.
In ultrathin sections through an intact cyst wall, electron microscopy
revealed that the wall consists of three distinct layers. The superficial, electrontransparent layer is 1 to 8 µm thick, the intermediate one has a foam-like texture and
is 4 to 15 µm thick and the innermost layer is only 1 µm in thickness. Exposure of
protective cysts to a laser beam resulted in surface perforation and subsequent
leakage of cytoplasmic content, often including an undamaged macronucleus. This
finding suggests that the selective removal of cytoplasmic content through laserlight perforated walls can be utilised to study individual organelles of the
Blepharisma cyst.
This work was supported by grant no. 304/01/1560 from the Grant Agency of the Czech
Republic.
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Nitric oxide synthase (NOS) has been considered as a highly regulated
enzyme, which can produce nitric oxide (Moncada et al., 1991), a critical messenger
molecule in many physiological processes including reproduction (Jablonka-Shariff
et Olson, 1998). These findings induced an interest in search of nitric oxide synthase
role during growth and meiotic maturation of mammalian oocytes.
The present investigation was undertaken to verify if nitric oxide synthase
isoform III (endothelial nitric oxide synthase – eNOS) is present during the growth
and the meiotic maturation of porcine oocytes.
Oocytes were isolated by manual puncture of follicles smaller than 2mm in
diameter (growing oocytes) and 2–5 mm in diameter (fully grown oocytes).
Growing oocytes were categorized to three groups according to their size. Fullygrown oocytes were cultured to three stages of meiotic maturation (0 hours –
germinal vesicle, 24 hours – first meiotic metaphase, and 48 hours – second meiotic
metaphase). Oocyte proteins were separated by SDS-PAGE and eNOS isoform was
detected by Western blotting analysis.
The presence of eNOS was demonstrated in all size categories of growing
oocytes and also in fully-grown oocytes and oocytes after 24 hours and 48 hours of
cultivation. This finding indicates that eNOS has been already synthesized on the
beginning of oocyte growth and is present in porcine oocyte during meiotic
maturation.
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Nitric oxide (NO), a highly reactive free radical, is synthesized from Larginine by the catalytic action of NO synthase (NOS) (Jablonka – Sharif and Olson,
2000). The synthesis of NO is catalyzed by three distinct isoforms of NOS: neuronal
(nNOS), endothelial NO (eNOS) and inducible NOS (iNOS) (VanVoorhis et al.,
1994). Of the three NOS isoenzymes, ovaries express eNOS and iNOS but not
nNOS. It has been suggested that NO has important physiological roles in a variety
of reproductive processes such as follicular development, ovulation and
spermatogenesis (Gouge et al., 1998; Purcell et al., 1999).
In this study, we examined the role of NO for oocyte parthenogenetic
activation. Experiments were carried out to determine whether acute synthesis of
nitric oxide (NO) was required for oocytes maturation and parthenogenetic
activation. Cumulus-oocytes complexes (COC) collected from porcine ovaries were
cultured in medium with S-nitroso-N-acetyl-L-penicilamin (SNAP, an NO donor) or
nitropruside (an NO donor), Nϖ - nitro - L- arginine methyl ester (L-NAME, an
NOS inhibitor). L-NAME have inactive conformers (D-NAME), used as a negative
control.
We were able to induce parthenogenetic activation in pig oocytes matured in
vitro when different nitric oxide donors (SNAP or nitropruside) were used. Also
microinjection of nitric oxide synthase (NOS) with its physiological activator
calmodulin (CAL) induced parthenogenetic activation in vitro matured pig oocytes.
The specificity of this NO-dependent parthenogenetic activation was confirmed
using NOS-inhibitor L-NAME and its inactive conformer D-NAME. L-NAME
suppressed NO-dependent parthenogenetic activation, but D-NAME had no effect.
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Garlic (Allium sativum L.) is one of the most important Allium crops widely
cultivated throughout the world. A considerable reduction in yield and quality of
product due to virus infection is a serious economic problem now. Plants contained
a complex mixture of viruses: Onion yellow dwarf virus (OYDV, Potyvirus), Leek
yellow stripe virus (LYSV, Potyvirus), Garlic common latent virus (GarCLV,
Carlavirus), Shallot latent virus (SLV, Carlavirus), and Garlic mite-borne
filamentous virus (GarMbFV, Allexivirus).
The aim of the study was to find out occurrence of the viruses of garlic in the
Czech Republic in the years 2000–2003.
The experimental material was obtained from Research institute of crop
production Prague-Ruzynû department of Gene Bank workplace Olomouc
(57 garlic plants), from supermarket (15 garlic plants) and seed garlic by growers
(39 garlic plants). ELISA (diagnostic kit Bioreba) and RT-PCR were used for
detection and identification of above-mentioned of viruses from garlic plants
growing in Czech Republic.
The results obtained by ELISA showed, that mass infection was confirmed
in samples from Gene Bank (OYDV in 95%, GarCLV in 93%, LYSV in 61%, and
SLV in 49%) and Chinese garlic samples bought in supermarket (OYDV and SLV
in 100%, LYSV in 87%). Commercially produced seed garlic was infected with
OYDV (51%), GarCLV (33%), SLV (31%), and GarMbFV (33%). Using RT-PCR
was detected OYDV (near 62 samples) and GarMbFV (near 30 samples). OYDV
infected 88% of samples from Gene Bank, 100% Chinese garlic samples bought in
supermarket, and 53% seed garlic. The occurrence of GarMbFV was recorded in
17 samples of seed garlic of 30 tested samples. Only, partial agreement was noticed
between results of ELISA and RT-PCR using OYD-UP/OYD-DW primer pair.
Mismatching results were obtained in 21% of analysed samples.
This research was supported by grant of the NAZV Grant Agency QE1108.
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AIM: Trisomy 7 is often found in short term cultures of different epithelial
neoplasms, including malignant tumors of the thyroid, and also in benign lesions
such are thyroid hyperplasias and adenomas. This trisomy has also been reported in
normal cells from different tissues. As the role of trisomy 7 in the malignant process
from hyperplasia to adenoma and finally to follicular carcinoma of thyroid or from
hyperplasia to papillary carcinoma of thyroid is still discussed (Cortezzi et al. 2002,
Mazzucchelli et al. 2000), we present this study.
METHOD: We performed fluorescence in situ hybridization (FISH) using
probes for chromosome 7 in paraffin-embedded samples of 2 hyperplastic thyroids,
6 papillary carcinomas and 4 follicular adenomas. Four samples of normal thyroid
were used as controls. Evaluation of results was done by counting at least 200 nuclei
per slide according to description in recent literature.
RESULTS: According to the examination of our control samples, monosomy
was diagnosed whenewer the percentage of nuclei with one spot was greater than
32% and trisomy if more than 8% of nuclei exhibited three spots. We found no
trisomy 7 in the normal and hyperplastic samples, but tumors with and without this
trisomy were found in the both remaining groups.
CONCLUSIONS: The findings suggest that trisomy 7 does not specify the
pathway of malignant development, it may be included either in the process leading
to the formation of papillary carcinoma or to the follicular carcinoma. The findings
of cases without trisomy 7 demonstrate that it does not imply the development of
tumor cells in the thyroid. „Macro-array“ format allows to observe the distribution
of trisomic nuclei in tumor tissue. In tumors with trisomy 7, we were not able to
detect any clusters of trisomic cells as the evidence for a selective growth advantage
of such cells. Trisomy 7 in thyroid neoplasmas seems to be only a consequence of
earlier molecular events which are responsible for cancer transformation of
follicular cell.
References:
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Low-power lasers (output up to 500 mW) are commonly used in treatment of
various pathological conditions in human medicine. Light generated by these lasers
has been reported to have stimulatory, anti-inflammatory and analgesic effects. The
nature of these healing effects, however, is still poorly understood. The aim of this
study was to assess the effect of low-energy laser light on cell proliferation, which
is one of the basic manifestations of any living organism, since an insight into
factors affecting proliferation induced by a laser may be important for therapeutic
application.
HeLa cell cultures were irradiated by an 830 nm semiconductor BTL-10
laser in a continuous or pulsed mode at an energy density ranging from 2 to 99 J/cm2
(power output, 72 to 360 mW). The irradiated cells were incubated and their
proliferation activity was assessed by the MTT (3-[4,5-dimethylthiazol-2-yl]-2,5diphenyltetrazolium bromide) assay at 24, 48, 72 and 96 h. In comparison with the
control populations, there was a significant increase in proliferation, regardless of
the energy density used, at 72 h and 96 h of incubation but not at 24 h or 48 h. In
addition, the stimulation of proliferation was related to the mode of irradiation. The
cells irradiated in a pulsed mode (5 000 Hz) showed a higher proliferation activity
than the cells treated by continuous laser light.
It can be concluded that cell proliferation induced by laser light at 830 nm is
related to the irradiation dose and cell culture used. In HeLa cells, laser effects are
exerted over the range of energy densities from 2 to 99 J/cm2 and also depend on the
mode of irradiation; laser light at a pulsed mode is more effective.
This work was supported by grant no. 304/01/1560 from the Grant Agency of the Czech Republic.
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Procedure for chromosome analysis and sorting using flow cytometry was
developed for durum wheat (Triticum durum, 2n = 4x = 28). Metaphase indices
exceeding 50% were routinely obtained after treatment of root tips with 1.25 mM
hydroxyurea for 18 hours, recovery in hydroxyurea-free medium for 5 hours and
mitotic block in 2.5 µM amiprophos-methyl for 2 hours. Suspensions of intact
chromosomes were prepared by mechanical homogenisation of synchronized root
tips after a mild fixation with formaldehyde. Chromosome suspensions stained with
2 µg/ml DAPI (4’, 6-diamino-2-phenylindole) were analyzed using a FACSVantage
flow cytometer. Histograms of relative fluorescence intensity (flow karyotypes)
consisted of two peaks. A minor peak represented chromosomes 1A, 4A and 6A,
which could be sorted as a group. Remaining eleven chromosomes formed a major
peak. No single chromosome could be sorted. Flow-sorted chromosomes were
identified after fluorescence in situ hybridisation (FISH) with probes for GAA
microsatellite, pSc119.2 and Afa DNA repeats. Genomic distribution of these
sequences was determined in durum wheat for the first time and it was found similar
to that of A- and B-genome chromosomes of hexaploid wheat. FISH with a probe
for GAA microsatellite resulted in a fluorescent banding pattern, which permitted
unambiguous identification of all chromosomes within the karyotype. The problem
with sorting individual chromosomes from standard durum wheat lines was
overcome using double ditelosomic (dDt) lines of cv. ‘LD222’ (dDt1A, dDt1B,
dDt2A, dDt2B, dDt3A, dDt3B, and dDt7B). Also two dDt lines of cv. ‘Langdon’ +
‘Chinese Spring’ (LDN-CSdDt1A, LDN-CSdDt1B) were used. Flow karyotypes
obtained in ditelosomic lines contained two additional peaks representing both
chromosome arms, which could be sorted at high purity. A possibility to sort
individual chromosome arms will facilitate physical mapping of DNA sequences
using FISH and PCR, and construction of chromosome arm-specific DNA libraries.
This work was supported by a research grant no. QC1336 from the Ministry of Agriculture of
the Czech Republic, and by a Special Research Grant from the Gifu University for 2002.
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In the developmental biology Xenopus laevis has become a popular model
organism. It belongs among Tetrapods and the development of hundreds of embryos
lends itself easily to observation. The methods employed stretch from
transplantation and cell lineage labeling to mRNA injection. However, the current
knowledge of the Tetrapod development is rather poor in comparison to Drosophila.
This is caused by the fragmental genetics of Xenopus and its almost nonexistent
cytogenetics. We aim to demonstrate that the classical genetic experiments can be
performed on Xenopus just as easily as on Drosophila.
So far, only the repetitive genes were detected on Xenopus chromosomes. We
have modified the method of the fluorescent in situ hybridization with tyramide
signal amplification of Courtet et al (2001) and staining of chromosomes from spleen
cells with 1 kb cDNA probe from src1 gene enabled localization of the two copies of
the src 1 gene on two small acrocentric chromosomes of the G category. The double
labeling differentiated this chromosomal pair from morphologically
indistinguishable chromosomes containing the repetitive gene MHC 1b. PCR
analysis of an intron (probably intron 13) of ME2 Xenopus gene has revealed an
intron length polymorphism. The distribution of alleles in parents and their offspring
conforms to the standard 1:1:1:1 ratio, without sex linkage. The polymorphism was
identified as VNTR polymorphism of Xstir repetitive element. Two mitochondrial
MDH Xenopus genes with 95 % similarity were sequenced and the exon/intron
structure was identified. Intron 5 revealed the length polymorphism in both genes.
The difference between the alleles could be explained by the presence of incomplete
retroelements. Chromosomal localization was identified on chromosomes q3 and q8.
References:
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Although the WT1 gene has been implicated in the aetiology of Wilms_
tumour, mutations in WT1 are found in minority of the tumours (1, 2). DNA
methylation of regulatory elements represents another possibility of modulation of
gene expression. We studied methylation in the promoter and enhancer regions of
the WT1 gene in 34 Wilms_ tumour patients by the polymerase chain reaction on
HpaII-digested DNA and by the bisulphite method (3). No methylation was detected
in the promoter region in either tumour or normal kidney or blood DNA samples. In
contrast, a HpaII site in the enhancer region was at least partially methylated in
normal kidney and blood DNA samples and in about one-third of the tumours, while
the majority of the tumours showed no methylation. We could not, however, find
any significant correlation between the WT1 enhancer methylation and clinical
parameters of the tumours. The identification of differential methylation patterns in
the enhancer region of the WT1 gene in Wilms’ tumours suggests that this
regulatory element may play a more inportant role in possible methylation-based
control of the WT1 gene than the promoter region. This is in accord with the lack of
correlation between WT1 promoter methylation and altered gene expression in the
majority of published reports (1, 2, 4). It is also in accord with the observation that
the WT1 promoter is similar to housekeeping gene promoters and functioning in
many different cell types (5). The tissue specificity is therefore controled by other
elements, one of them being the enhancer (5). In summary, the differential
methylation in the enhancer region of the WT1 gene may indicate that methylation
of this element can play a role in the regulation of this gene.
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The term vitamin D designates a group of closely related seco steroids that
possess antirachitic activity. The two most prominent members of this group are
ergocalciferol (vitamin D2) and cholecalciferol (vitamin D3) (Norman, 2001).
Vitamin D is a principal factor required for the developmnet and maintenance of
bone as well as for maintaining normal calcium and phosphorus homeostasis. In
addition, evidence has indicated the involvement of vitamin D in a number of
diverse cellular processes, including effects on differentiation and cell proliferation,
on hormone secretion and on the immune system (Christakos, 2002). The skin is not
only the site for the synthesis of this important calciotropic hormone, but is also a
major target tissue for its hormonally active form – 1,25(OH)2D3. It is remarkable
that the one has so many potential biologic actions. As a result, 1,25(OH)2D3 and its
analogs have been developed for the treatment of hypocalcemic disorders and for
the treatment of metabolic bone diseases associated with acquired and inherited
disorders of 25(OH)D metabolism and VDR defects (Holick, 1999). 1,25(OH)2D3
and its analogs have also been shown to be a value for the treatment of osteoporosis
and there are hold such promise for the treatment of a wide variety of proliferative
disorders, most notably some cancers.
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Microsatellites are part of a group of loci known as a variable number of
tandem repeat (VNTR). The microsatellites are typically composed of 10–50 times
repeated motif (1–10 base pairs long, usually 2–5). They may be highly polymorfic.
Especially, when they are long and uninterrupted, they serve as a major source of
genetic variability. They are inherited genetically strictly according Mendelian laws,
so they are a very powerful tool for a study of extra pair copulation (EPC).
Determination of extra pair copulation is done by a comparison of
microsatellite DNA of nestlings, their mother and their putative father.
Microsatellite loci are amplified by the PCR reaction. Passerinae birds are typically
tested by FhU primers which amplify polymorphic microsatellites, which can be
used for EPC detection.
Our group studied collared flycatchers from the Velk˘ Kosíﬁ forest, Central
Moravia, the Czech republic in two years (2001 and 2002). DNA from blood in storage
buffer or from dead nestlings storaged in ethanol was isolated by phenol – chloroform
method. Primers FhU 2, FhU 3 and FhU 4 were used for PCR amplification of the
DNA. DNA fragments were run through 6% denaturing polyacrylamide gel.
Visualization of the DNA fragments was made by silver treatment.
Totally we analyzed microsatellite DNA from 27 broods. We tested 54
parents (27 males and 27 females) and 162 nestlings: 98 males (60,50%), 61 females
(37,65%), 3 undetectable (1,85%). All the samples (189) were amplified by FhU 2,
FhU 3 and FhU 4 primers. It was impossible to amplify 5 samples by FhU 3 primers.
We found 40 nestlings (24,69%), which were products of EPC. These 40 nestlings
were 25 males (62,50%), 14 females (35,00%), 1 undetectable (2,50%).
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The v-myb oncogene of avian myeloblastosis virus (AMV) causes rapid fatal
monoblastic leukemia in chickens. In order to explore the ways to suppress
transforming capabilities of the v-Myb we ectopically expressed p53 cDNA in the
line of AMV v-myb-transformed chicken monoblasts BM2. The p53 gene is often
mutated in human cancers and its product, the p53 protein is well known as tumor
suppressor. It can induce expression of multiple genes involved in control of cellular
proliferation and apoptosis. Usually, the intracellular concentration of p53 protein is
maintained at a very low level. However, DNA damage and other stress stimuli as
well as treatment with chemical agents such as adriamycine and roscovitine cause
stabilization of p53 protein thus increasing its concentration. We transfected BM2
cells with human p53 cDNA under control of heavy metal-inducible metallothionien
promoter and purified clones of stable transfectants. Stability of human p53 protein
in this chicken cells was up-regulated by treatment with roscovitine and
adriamycine. p53 did not suppress BM2 cell cycle progression in spite of the fact
that its translocation into nucleus was not disturbed. However, frequency of
programmed cell death was significantly increased in BM2 cells expressing p53.
Interestingly, induction of apoptosis occurred in p53-expressing BM2 cells in the
absence of activation of bax, mdm2 and p21WAF/Cip1 gene transcription as detected by
the set of reporter plasmids containing p53-binding sites upstream of the promoter
driving expression of the luciferase gene.
This work was supported by grant MSM143100008 of the Ministry of Education, Youth and
Sports of the Czech Republic.
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BM2 is a line of v-myb-transformed chicken monoblasts. The v-myb
oncogene is efficiently expressed in BM2 cells thus blocking their terminal
differentiation steps towards macrophages. The terminal differentiation of BM2
cells does not occur spontaneously but it can be induced by various differentiation
promoting agents, such as phorbol ester TPA, vitamin D3 or ligand-activated
nuclear receptors RAR( and RXR(. Histone acetylation plays an important role in
regulation of transcription and is particularly relevant to regulation and pathology of
hematopoiesis. Recently, we have shown that inhibitor of endogenous histone
deacetylases trichostatin A (TSA) causes histone hyperacetylation and
differentiation of BM2 cells into macrophage polycaryons. In the present work we
used another approach to stimulate histone acetylation in BM2 cells. We prepared
two variants of BM2 cell line ectopically expressing two histone acetyl transferases
CBP and p300. The expression of CBP as well as p300 itself did not affect the
phenotype of BM2 cells, but it enhanced their response to the differentiation
inducing effects of TPA and TSA. Although CBP and p300 are closely related
proteins and their activities are often exchangeable, many differences in their
function have been described. In our system, we noted differences in kinetics of
differentiation induced by CBP and p300in BM2 cells. In addition, while CBPexpressing BM2 cells treated with TPA or TSA prefer differentiation pathway to
programmed cell death, similarly treated p300-expressing cells exhibited increased
rate of apoptosis. These results document that transcription coactivators CBP and
p300 are engaged in regulation of important processes determining cellular fate.
This work was supported by grant No. MZ00020980501 of the Internal Grant Agency of
Ministry of Health of the Czech Republic and by grant No. MSM143100008 of the Ministry
of Education, Youth and Sports of the Czech Republic.
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The inactivation of the tumor suppressor p53 is a common event during
carcinogenesis. The most frequent way of its inactivation is a mutation of the gene.
Majority of p53 mutations occurs in the central DNA-binding domain of the protein.
Although having been identified in all codons of the domain, about 20 % of the
mutations occur in five hot-spot codons. Individual mutations differ not only in the
frequency of their occurrence but also in functional properties such as the strength
of DNA binding and the ability to activate transcription from various promoters.
FASAY (functional analysis of separated alleles in yeast) is a sensitive and semiquantitative method of p53 mutation detection. It enables to distinguish fully
inactivating mutations from mutations only partially affecting the transactivation
ability of p53 protein.
We used FASAY for p53 status analysis in many different cell-line, tumor
and normal tissue samples. Among them, we identified a panel of 16 partially
inactivating p53 mutants. The mutants were derived from squamous head and neck
carcinomas, breast cancer, acute myeloid leukemia, myelodysplastic syndrome and
melanoma. The phenotype of these mutants differs from phenotype of typical
mutants, which are not able to activate transcription of the target genes. In most
cases, the ability of these mutants to activate transcription depends on temperature.
By the analysis of properties of the mutants in various temperatures, we showed that
individual mutations differ in the level of their temperature sensitivity. Further, we
showed that the individual mutations differ also in their ability to be reactivated by
chemo- and radioprotective drug Amifostine. All analyzed p53 mutations were
sequenced.
This work was supported by grant No. MZ00020980501 of the Internal Grant Agency of
Ministry of Health of the Czech Republic.
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RNA interference (RNAi) is a recently discovered post-transcriptional gene
silencing phenomenon present in eukaryotic organisms ranging from unicellular
parasites to man. Originally identified in Caenorhabditis elegans in 1998 (1), RNAi
turned out to be both an ingenious cellular defense mechanism and revolutionary
experimental tool. In vivo RNAi functions as a primitive immune system protecting
the cells against parasitic nucleic acids such as viruses and transposons. It has also
been show to participate in endogenous gene regulation. In the laboratory RNAi is
now widely used as a fast and inexpensive method for efficient gene inactivation in
a large number of organisms including mammals. RNAi is triggered by the presence
of double-stranded RNA within the cytoplasm of the cell, which results in the
sequence specific degradation of homologous mRNA. RNAi-mediated silencing
can be inherited either genetically or epigenetically, thus enabling for the
construction of stable knock-down lineages.
We applied RNAi to silence in Dictyostelium the expression of several
potential signaling partners of the novel transcriptional coregulator SnwA (2). To
trigger RNAi we used replicative extrachromosomal plasmid vectors carrying
constitutively expressed inverted-repeat cassettes constructed from cDNAs of cypE,
limD, DdHDAC, and DdHAT. cypE codes for a novel type of cyclophilin, limD
codes for an unknown, adaptor-type molecule; both gene products were found as
partners of SnwA. DdHDAC and DdHAT code for proteins homologous to the
regulators of chromatin structure. All the transformed lines were tested for mRNA
levels and for their ability to complete the developmental cycle and produce viable
spores. limD targeted cell line showed a shift in the timing of development when
tested under buffer, which may reflect the participation of LimD in cell movement.
The work presents one of the first attempts to apply RNAi methodology in the
chemotaxis and signaling model system Dictyostelium discoideum.
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The endoplasmic reticulum (ER) controls the formation of nuclear
membrane, calcium homeostasis and vesicle transport between ER and Golgi
complex in meiotic and mitotic cells (Piemont and Bergeron, 2001). During in vitro
cultivation, some of the small cytoplasmic vacuoles may show functional properties
of ER and they are termed “vacuolar ER”. It is generally accepted that calcium ions
are the key regulatory mechanism of oocytes meiosis. ER is supposed to serve as the
main deposition: site of intracellular calcium in non-muscular cells (Koch, 1990).
Petr et al. (2001) demonstrated deposits of bound calcium in germinal vesicle,
mitochondria and vacuoles, but they did not found any deposits in ER. The aim of
the present study was to identify they ER structures in mature and in vitro cultivated
pig oocytes by means of immunohistochemical methods and to verify the hypothesis
that some of the cytoplasmic vacuoles, in which the deposits of bound calcium can
be detected, have the character of “vacuolar ER”. Antibodies Anti-Calreticulin
(Anti-Cal) and Anti-Protein Disulfid Isomerase (Anti-PDI) were used for the
immunohistochemical demonstration of ER structures in the cells.
With Anti-Cal antibody, the gold particles marked any fine structures and
sites inside the oocytes and mitochondria cytoplasm, as well as their outer
membrane. No positive reaction could be found in vacuoles. Consequently, it can be
stated that the marked distribution of bound calcium deposits in the cytoplasm and
mitochondria of the cultured oocyte. The bound calcium was deposited in vacuoles
too, but Calreticulin was not demonstrated there. The immunocytochemical reaction
obtained with Anti-PDI antibody was the same as with Anti-Cal and the distribution
of PDI binding sites marked with particles of colloidal gold was almost the same
too. The hypothesis about the presence of vacuolar endoplasmic reticulum in
cultured pig oocytes could not be confirmed.
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The free radical gas nitric oxide (NO) is now recognized as a major messenger
molecule that has diverse functions through the body (Hobbs et Ignarro, 1996). NO is
produced by conversion of oxygen and L-arginine. The reaction is catalyzed by nitric
oxide synthase (Griffith et Stuehr, 1995). NO is involved in a wide variety of biological
processes, such as host defence mechanisms, blood clotting, vasodilatation and
neurotransmission (Moncada et al., 1991). It has also been suggested that NO has
important physiological roles in reproductive processes such as follicular development,
ovulation, spermatogenesis and implantation in various laboratory animals (Sengoku et
al., 2001; Hattori et al., 2000; Jablonka-Shariff et Olson, 1998, 2000). Inside the cell,
NO is metabolized to nitrates and nitrites (Davis et al., 2001).The aim of our work was
to find whether NO is produced during meiotic maturation and if the amount of NO
depends on the stage of oocyte meiotic maturation. Porcine ovaries were obtained at
a local slaughterhouse, The oocytes were aspirated from follicles (2–5 mm in diameter)
and cultured in NCSU 23 culture medium to three different stages of meiotic maturation
(0 hours – germinal vesicle stage, 24 hours – first meiotic metaphase, 48 hours – second
meiotic metaphase). Cumulus oocyte complexes and media were collected together for
the determination of NO metabolites. NO metabolites, nitrates and nitrites, were
measured by colorimetric assay using Griesse reagents (Davis et al., 2001; Nims et al.,
1996). The results of our studies showed that NO was produced in the oocytes during
their meiotic maturation. During the cultivation, the amount of NO incerased with the
stage of maturation.It is suggested that NO also seves as a messenger molecule in
porcine oocytes during their meiotic maturation.
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Five selected isothiocyanates were synthesized, purified and characterized.
The potential cytotoxic effects of these isothiocyanates as well as ethyl
4-isothiocyanatobutanoate (E-4IB) were tested on a panel of cancer and normal cell
lines after a 48-h exposure. The proliferation of all eight cell lines was inhibited in
a dose-dependent manner. From all tumor models used, isothiocyanates showed the
highest cytotoxicity on carcinoma cell lines, mainly the ovarian cell line A2780.
The ID50 of E-4IB and two heterocyclic isothiocyanates (3-IPP = 1-(3isothiocyanatopropyl)-2-methylpiperidine and 3-IPM = 4-(3-isothiocyanatopropyl)morpholine) for A2780 cells ranged from 2.2 mmol/l to 3.8 mmol/l. In addition, the
most potent antitumor effects on Jurkat cells showed ethyl 2-isothiocyanato-4methylsulfinylbutanoate (E-2I-4MSB), with the ID50 of 1.8 mmol/l. Cell cycle
analysis of isothiocyanates-treated cells indicated a decrease of cells in the G0/G1
phase and an accumulation of cells in the G2/M phase, while the percentage of cells
in the S phase was either slightly increased (A2780, A2780/ADR, B-5GT, BP6TU2, Jurkat for E-2I-4MSB) or decreased (Jurkat). The percentage apoptosis was
found to increase in a dose-dependent manner in A2780 cells as well as in Jurkat
cells treated with E-2I-4MSB. Our findings indicate that the type of tumor is
primarily the crucial factor determining an activity of a tested compound and the
dose or therapeutic period are only secondary. The ability of isothiocyanates alone
to induce apoptosis suggests that they may have a therapeutic function in addition
to their chemopreventive functions.
This work was supported in part by Slovak Grant Agency for Science (VEGA Grant No.
1/7315/20, No. 2/2094/22, No. 1/8109/01 and No. 42/92/37).
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Collared flycatcher (Ficedula albicollis) nestlings do not show any sexlinked external features. They cannot be sexually determined according to
morphological characteristics and therefore we used the molecular DNA sexing
method for this purpose.
Birds have a similar sex chromosomal system as mammals, but opposite. Bird
males are homogametic having two Z chromosomes while females are heterogametic
having Z and W chromosomes. The molecular sexing method used in our study is
based on finding the first W-linked avian gene CHD (Chromo-Helicase-DNA binding)
(Griffiths and Tiwari 1995). This conserved gene exists in two very similar copies
differing in length of introns. Results of the sex detection using PCR method are two
fragments (CHD-Z, CHD-W) in females but only single fragment (CHD-Z) in males.
The aim of our study was to ascertain the success and reliability of this
molecular method for the sex identification of nestlings in the collared flycatcher
population and for the sex-ratio determination in this population.
Samples from adults and nestlings were taken in the Velk˘ Kosíﬁ forest,
Central Moravia, the Czech Republic, in the years 2001 – 2002. DNA was isolated
by the phenol-chloroform method. The avian sex primers P2 and P8 (Griffiths et al.
1998) were used for DNA amplification by the PCR method. The sex of individuals
were evaluated helping DNA bands produced on 6% denaturing polyacrylamide gel.
We totally analysed 264 samples of parents and their nestlings from 35 nests.
We reached 98,9 % success, only 3 analyses from the tissue of dead nestlings were
not successful. Reliability of this method was 100 % since all analyses from knownsex adults (54 samples) corresponded. Our results show that the sex-ratio in this
flycatcher population is skewed from 1:1 during observing in the years 2001–2002.
In the first year the sex-ratio was 1,0 females : 1,6 males and in the second year 1,0
females : 1,8 males.
References:
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DIFFERENTIAL EFFECTS OF C-FOS AND V-FOS PROTEINS ON V-MYB
TRANSFORMED MONOBLASTS
Zahradníãková, E.1, ·evãíková, S.1, Souãek, K.2, ·marda, J.1
Masarykova univerzita v Brnû, Pﬁírodovûdecká fakulta, Katedra genetiky
a molekulární biologie, Kotláﬁská 2, 611 37 Brno; 2Biofyzikální ústav AV âR,
Královopolská 135, 612 65 Brno; zahradka@sci.muni.cz
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c-Fos and v-Fos proteins as well as v-Jun and c-Jun belong to the group of
proteins forming the AP-1 transcription factor. The AP-1 participates in regulation
of proliferation, differentiation and programmed cell death in multiple cell types. In
this study we explored the effects of c-Fos and v-Fos proteins on the line of v-myb
transformed chicken monoblasts BM2 and compared them with the effects of v-Jun
and c-Jun proteins that we described earlier. Both c-Fos and v-Fos protein was
ectopically expressed in BM2 cells. The v-Fos protein induced growth arrest in
G0G1-phase of the BM2 cell cycle similarly as c-Jun protein. Interestingly, c-Fos
leaved the cell cycle unaffected and rather induced programmed cell death of BM2
cells. This effect of c-Fos protein was markedly enhanced in cells cultivated under
serum-free conditions. In contrast to Jun proteins, no differentiation promoting
effect of c-Fos and v-Fos protein was detected in BM2 cells. These results suggest
differential roles of individual components of the AP-1 transcription factor in
regulation of differentiation and programmed cell death: while the Jun protein
induces differentiation, the c-Fos stimulates apoptosis of undifferentiated BM2
cells. Thus, the balance between Fos and Jun proteins can be crucial for
determination of the fate of the cell.
This work was supported by grants 301/01/0040 and 301/03/1055 of the Grant agency of the
Czech Republic.
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EFFECT OF LONG TERM TREATMENT OF 9-[2(PHOSPHONOMETHOXY)ETHYL]-2,6-DIAMINOPURINE ON CANCER
CELLS
Zápotock˘ M1., Otová B1., Hanzalová J1., Votruba I.2, Hol˘ A2.
Institute of Biology and Medical Genetics, 1st Faculty of Medicine, Charles
University, Albertov 4, 12800, Prague 2, boto@lf1.cuni.cz; 2Istitute of Organic
Chemistry and Biochemistry, Academy of Sciences of the Czech Republic
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Cytostatic agent 9-[2-(phosphonomethoxy)ethyl]-2,6-diaminopurine
(PMEDAP) acts, after phosphorylation by cellular kinases to PMEDAPpp, as
substrate-inhibitor of DNA polymerase d and terminates de novo growing DNA
chain1. In this study we observed development of resistance towards PMEDAP in
CCRF-CEM cell line and/or in SD lymphoma2, both of T-cell origin.
Methods: CCRF-CEM cells were cultivated for 5 weeks in medium RPMI
with 10% FCS supplemented with PMEDAP (1 mmol/l; 10 mmol/l). Every 7 days
the cell proliferation was examined by XTT test. Cell line sensitivity to the drug was
verified at three PMEDAP concentrations (1 mmol/l; 10 mmol/l; 100 mmol/l).
T-cell lymphomas growing on inbred rats SD/Cub were chosen for in vivo
experiments. 14 days after subcutaneous injection of 106 tumor cells was treated half of
rats by PMEDAP (sc, twice a day, 5mg/kg) for 10 days. 24 hours after the last drug dose
lymphoma cells were isolated from both treated and untreated animals. Subsequently,
these lymphoma cells were cultivated for 48 hours in medium RPMI supplemented with
ATB, 10% FCS and growth factors. High concentrations of PMEDAP (10 and 50
mmol/l) were applied to prove the sensitivity of SD-lymphoma cells to the drug after in
vivo treatment and the ability of tumour cells to proliferate was evaluated by XTT test.
Results: CCRF-CEM cells treated for 21 days with 1 mM PMEDAP showed
statistically significant increase of proliferation compared to the control cells. Our data
demonstrate that resistance against drug develops in dependence on the dose and period
of treatment. 1 mM PMEDAP (7 x lower concentration than IC50 for CCRF-CEM cells)
induced the progress of resistance while 14 days treatment with drug at 10 mmol/l was
lethal. In vivo administration of PMEDAP in the above mentioned protocol does not
lower the susceptibility of SD-lymphoma cells to the additional dose of PMEDAP.
References:
1) A. Hol˘. Synthesis and biological activity of isopolar acyclic nucleotide analogs. Recent
Advances in Nucleosides: Chemistry and Chemotherapy, Ed. By C. K. Chu, 167–238.
Elsevier Science B.V., 2002
2) B. Otová, M. Sladká, J. Damoiseaux, A. Panczak, V. Mandys, I. Marinov. Relevant
Animal Model of Human Lymphoblastic Leukaemia/Lymphoma – Spontaneus T-Cell
Lymphomas in an Inbred Sprague–Dawley Rat Strain (SD/Cub). Folia Biol. (Praha) 48,
213–226, 2002
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