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Program
Friday, November 21*

9.00 Opening of the Conference
Opening address: prof. Joanna Rzeszowska, President of the Organising Committee
Welcome address: prof. Jan Kazmierczak, Vice-President of Gliwice

9.15-11.00 Session 1
Structure and Functions of the Genome
Chairperson: J. Rzeszowska

S.V. Razin (Institute of Gene Biology, RAS, Moscow)
Domain organization of human dystrophin gene

J. Filipski (Institut Jacques Monod, Universite Paris VII, Paris)
Mapping of the hot spots of recombination in human DNA cloned in S.cerevisiae

E. Youdinkova (Institute of Gene Biology, RAS, Moscow)
Organization of the chicken domain of alpha-globin genes

V. Philimonenko (Institute of Experimental Medicine, Prague)
Nuclear myosin I and actin are required for RNA polymerase I transcription

M. Malanga (Institute for Veterinary Pharmacology and Toxicology, Zurich)
Poly(ADP-ribose) reactivates stalled DNA topoisomerase I: relevance to genomic stability and
cancer therapy

M. Gniazdowski (Medical University, £.6dz)
Covalent binding of anthracycline antibiotics to DNA

11.00-11.30 Coffee break

11.30-14.00 Session II

Transgenic Organisms in Agrobiotechnology and Medicine -

Centre of Excellence PAGEN Workshop on Modifications of Commercially Valuable Plants
Chairperson: J. Szopa

B. Miiller-Réber (Potsdam University, Potsdam)
Transcription factor function search: combining genomics and single-gene approaches to
discover new regulatory networks in plant biology

H. Hesse (Max-Planck-Institute, Golm)
Transgenic plants as a tool to improve sulphur amino acid content in plants

U. Schliiter (Riso National Laboratory, Copenhagen)
Manipulation of flax for improved fibre extractability



M. Wrébel, Jan Szopa (Wroctaw University, Wroctaw)
Flax engineering for fibre improvement

M. Lukaszewicz (Wroctaw University, Wroctaw)
The antioxidant potential of transgenic plants

J. Hennig (Institute of Biochemistry and Biophysics, PAS, Warszawa)
Functional analysis of gluB gene in Solanum tuberosum plants

J. Zimny (IHAR, Radzikow)
Transgenic crops in the world

14.00-15.30 Lunch, Poster viewing

15.30-17.30  Session 111
Modern Trends in Diagnosis and Therapy of Cancer
Chairpersons: B. Maciejewski, B. Jarzab

B. Utracka-Hutka (Center of Oncology, Gliwice)
Targeted chemotherapy. Principles, new targets, challenges for the future

A. Maciejewski, B. Maka (Center of Oncology, Gliwice)
Free flaps in reconstructive surgery in head and neck region

R. Tarnawski (Center of Oncology, Gliwice)
Radiosurgery

B. Bialas (Center of Oncology, Gliwice)
SWIFT system for 3D real time brachytherapy planning in prostate cancer

B. Jarzab (Center of Oncology, Gliwice)
Expression profiles in papillary thyroid cancer analysed by DNA microarrays

M. Malecki, P. Janik (Center of Oncology, Warszawa)
Bicistronic strategy in angiogenic therapy

M. Wierzbicka (Institute of Human Genetics, Poznan)
Biological implications of failure in solid tumours treatment

19.00 - Social Party



Saturday, November 22™

9.00-11.00  Session IV

DNA repair and their role in carcinogenesis

Session supported by Committee for Human Genetics and Molecular Pathology, PAS
Chairperson: M. Chorazy

R. Olinski (Medical Academy, Bydgoszcz)
The molecular links between oxidative damage to DNA and cancer

M. Kruszewski (Institute of Nuclear Chemistry and Technology, Warszawa)
Labile iron pool, oxidative DNA damage and carcinogenesis

M. Chovanec (Cancer Research Institute, Bratislava)
DNA double-strand break repair and its implication in cancer

R. Goncharova (Institute of Genetics and Cytology, Minsk)
Some aspects of applying antimutagens as anticarcinogens

J. Rzeszowska (Center of Oncology, Gliwice)
Nucleotide excision repair — new role in oxidative damage repair?

M. Rusin (Center of Oncology, Gliwice)
DNA repair genes: polymorphisms and risk of cancer

M. Obolenskaya (Institute of Molecular Biology and Genetics, Kiev)
Glutathione transferase activity and genotoxic damage in human placentas from environmentally
exposed pregnancies

11.00-11.30 Coffee break

11.30-13.00 Session V
Mathematical Models in Biology and Medicine
Chairperson: A. Polanski

J. Leluk (Warsaw University, Warszawa)
Wrong assumptions and misinterpretations in molecular biology, biochemistry and
bioinformatics

A. Masny, A. Plucienniczak (Institute of Biotechnology and Antibiotics, Warszawa)
PCR performed at low denaturation temperatures — PCR melting profiles

J. Polanska (Silesian Technical University, Gliwice)
Using Gaussian mixtures to infer structure in microarray data

T. Magdziarz (University of Silesia, Katowice)
Designing drugs by docking ligands into proteins - chemical problems and technical challenges



M. Pacholczyk (Silesian Technical University, Gliwice)
Analysis of differences in protein substitution patterns based on statistical tests

13.00-14.00 Lunch

14.00-16.00 Session VI

Satellite workshop: Cytogenetic Markers in Assessment of Human Exposure
to Carcinogenic Substances

Workshop supported by Ministry of Health and Polish Genetic Society
Chairperson: K. Szyfter

M. Sagsiadek (Medical University of Wroclaw, Wroctaw)
Chromosomal aberrations and cancer risk

M. DuSsinska (Institute of Preventive and Clinical Medicine, Bratislava)
Assessment of biomarkers of exposure, effect and individual susceptibility in workers exposed to
mineral fibres

F. Marcon, R. Crebelli (Istituto Supriore di Sanita, Rome)
Can current biomarkers be applied in the monitoring of low environmental exposures? Results
from an investigation on traffic wardens of Rome city

G. Motykiewicz (Gliwice)
Application of cytogenetic markers in the polluted region of Upper Silesia

E. Skrzydlewska (Medical Academy, Biatystok)
Green tea in cancer prevention

16.00-16.15 Closing Ceremony

16.15-17.00 Coffee/Discussion
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SWIFT system for 3D real time brachytherapy planning in prostate cancer
B. Bialas, J. Bystrzycka, M. Fijalkowski, K. Slosarek

Aim: The aim of the study is to present treatment-planning procedures in brachytherapy of
prostate cancer based on US examination with use SWIFT system (Nucletron).
INTRODUCTION: Brachytherapy Department in Institute of Oncology Gliwice is equipped with
computed treatment planning system (TPS) SWIFT. The SWIFT system consists of transrectal
US machine, stopper - use to fix probe and template, treatment planning system. All these
elements are integrated and allow planning brachytherapy dose distribution in ,,real time”.
Material and method: Patient has to be anaesthetized (spinal anaesthesia) before planning
procedures and treatment start.
First step of procedure is to perform US examination, to place probe on the depth of prostate base
and to send next slices (1mm thickness) to prostate apex (through the whole prostate)
Slices are sending to TPS automatically by network (stepper encoder, US machine and TPS are
connected).
The next step is to prepare pre - plan:
e the prostate base and apex have to be identified,
e system localizes the reference scan automatically (scan between base and apex),
e the doctor contours the prostate — PTV (Planning Treatment Volume) and organ of risk
(urethra, rectum)
e the prescribed dose and catheter placement is established
e the source ,,dwell times” are optimised and normalized
o the dose distribution is calculated (prostate volume covered by reference isodose 100%, dose
in urethra is taken from - volume histogram)
According to the pre - plan doctor inserts needles and transrectal US examination with implant in
place is performed.
The live planning procedure starts:
e the pre — planning slices (contours and catheter localisation) are put on the live plan
o real needles localisation (virtual - live catheter) is modified in TPS
e according to new real implant placement, optimisation and dose —volume histogram is
verified
After acceptance by staff, treatment plan is send to treatment control station by network and
treatment is started.
Conclusion: dose distribution based on US examination make possible verification of implant
placement in PTV (prostate) in relation to organ of risk (urethra).
Integrated treatment planning system enables modification of catheter location in prostate,
directly in real time of procedure (pre - planning; live planning).
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DNA double-strand break repair and its implication in cancer
M. Chovanec

Laboratory of Molecular Genetics, Cancer Research Institute, Vlarska 7, 833 91 Bratislava 37,
Slovak Republic

DNA double-strand breaks (DSBs) are considered the most lethal form of DNA damage.
They can be induced either exogenously by such agents as ionising radiation (IR) and a wide
range of chemical compounds, or endogenously by such agents as reactive oxygen species.
Moreover, DSBs arise in DNA as intermediates during several cellular processes.

Unrepaired or misrepaired DSBs can lead to cell death, genomic instability, and hence
cancer. To combat these detrimental effects, two main pathways have evolved for the repair of
DSBs: homologous recombination (HR) and non-homologous end-joining (NHEJ). In
vertebrates, NHEJ pathway is represented by the DNA-dependent protein kinase (DNA-PK),
consisting of the catalytic subunit (DNA-PKcs) and the DNA targeting subunit (Ku70/80
heterodimer). Another NHEJ factor is DNA ligase IV, which functions in a tight complex with
the Xrcc4 protein. The two main candidates for nucleolytic processing stage of NHEJ are the
Mrel1-Rad50-Nbsl complex and the Artemis protein. The Mrell-Rad50-Nbsl complex
presumably functions also in early event in vertebrate HR. Moreover, vertebrate HR involves
Rad51 protein along with its five paralogues (Rad51, Rad51C, Rad51D, Xrcc2 and Xrcce3), as
well as Rad52, Rad54, Rad54B proteins, and the breast cancer susceptibility proteins, Brcal and
Brca2.

Vertebrate cells deficient in components of DSB repair display sensitivity to IR and cross-
linking agents, spontaneous and IR-induced chromosomal instability, centromere abnormalities
and altered kinetics of DSB rejoining. Moreover, many HR and NHEJ components are essential
for viability in vertebrates. The essential role of the HR or NHEJ in vertebrates is further
strengthened by the discovery that mutations in some of the HR or NHEJ genes are associated
with cancer-prone syndromes, e.g. Nijmegen breakage syndrome, Ataxia telangiectasia-like
disorder, LIG4 syndrome, severe combined immune deficiency, and radiosensitive severe
combined immune deficiency. Molecular basis of these syndromes and their relation to cancer
predisposition will be discussed in more detail.
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Assessment of biomarkers of exposure, effect and individual susceptibility in workers
exposed to mineral fibres

M. DuSinska, M. Barancokova, A. Kazimirovd, A. Horskda, Z. Dzupinkova, K. Volkovova,
M. Staruchova, A. Kocan, L. Wsolova, A. Collinsz, S. Kyrtopoulos3

"nstitute of Preventive and Clinical Medicine, Bratislava, Slovakia, 2 Institute for Nutrition
Research University of Oslo, Norway, ’National Hellenic Research Foundation, Athens, Greece

An occupational biomonitoring was conducted in 3 factories producing asbestos, glass
fibres and rockwool. Personal as well as workplace exposure for PAHs and fibres was measured
together with personal dosimetry. The levels of asbestos in asbestos factory 3 - 5 times
overstepped the Slovak occupational limit. Just presence of basalt glass fibres was confirmed in
both rockwool and glass fibre factories. Individual PAH congener levels in occupational
atmosphere range from tenths to several hundreds mg/m’.

Altogether 239 exposed, and 148 controls were investigated. Subjects were clinically
examined; questionaired for life style and diet, blood and 24h urine were sampled. DNA damage
(strand breaks [SBs], formamidopyrimidine glycosylase [FPG] -, endonuclease III [Endolll] -,
and 3-Methyladenine DNA glycosylase [AlkA]- sensitive sites), using the comet assay in
peripheral blood lymphocytes were assessed. Micronuclei and chromosome aberrations; genetic
polymorphisms of xenobiotic-metabolising and DNA repair enzymes; individual DNA repair
capacity in lymphocyte extracts; intrinsic antioxidants, antioxidant enzymes; proinflammatory
mediators and immune markers, were also measured.

Exposed asbestos workers, especially men, had higher level of oxidative DNA damage
(EndolIl sites, P=0.005). Similarly, in glass fibre factory exposed men had more oxidised
pyrimidines than non-exposed. The difference between exposed and controls in SBs was
significant in glass fibre (P=0.03) as well as in rockwool factory (P=0.05); this was again more
pronounced in men, and in group of non-smokers (P=0.004). DNA damage correlated with age in
exposed groups combined (R?=0.16, P=0.000, n=239), which may reflect the length of exposure
to the fibres, rather than age itself as there was no such correlation found in controls (R2=O.004,
P=0.000, n=100).

The only biomarker of genotoxicity that has been shown to predict cancer risk is
chromosome aberrations. Chromosome aberrations were elevated in the asbestos-exposed
workers, and especially in those who smoked (P<0.05) but not in glass fibre or rockwool
factories.

Level of micronuclei was not affected by exposure to any fibres. However, in the three
populations combined (n=388), micronucleus frequency correlated positively with Endolll-
(r=0.21, P<0.001), FPG- (r=0.29, P<0.001), and AlkA-sensitive sites (r=0.22, P<0.001). Similar
correlation was seen in all subgroups: controls; exposed; men; women. It is unexpected that
markers of DNA damage correlate so strongly with the ‘downstream’ marker of chromosome
stability. There was also an interesting inverse correlation between DNA repair rate and
micronucleus frequency especially in the rockwool factory.

Associations between DNA damage, exposure, smoking, sex and genotype were found in
all three populations.

Funded by the EC (contract no. QLK4-CT-1999-01629).
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Transgenic plants as a tool to improve sulphur amino acid content in plants
Holger Hesse, Oliver Kreft, Stefanie Maimann, Michaela Zeh, Rainer Hofgen

Max-Planck-Institut fiir Molekulare Pflanzenphysiologie, Am Miihlenberg 1, 14476 Golm,
Germany

Essential amino acids and cysteine represent an indispensable component in the diet of all
mammals including man. Plants represent the only source widely available to meet this demand.
Major crops, such as cereals and legumes, are low in Met and an attempt to manipulate the
biosynthetic pathway is a major interest of molecular plant breeding. According to this it can be
assumed that Met synthesis, accumulation and consumption are under high regulatory control.
Amongst the amino acids underrepresented sulphur containing amino acids such as cysteine and
methionine are by far the most important with respect to world nutrition. It is therefore of utmost
importance to understand the physiological, biochemical, and molecular mechanisms that
contribute to their transport, synthesis and accumulation in plants. This knowledge can be used to
develop strategies allowing a manipulation of crop plants, eventually improving their nutritional
quality.

This article is intended to serve two purposes. The first is to provide a brief review on the
physiology of cysteine and methionine synthesis in higher plants. The second is to highlight some
recent findings linked to the metabolism of methionine in plants due to its regulatory influence on
the aspartate pathway and its implication in plant growth. Recent studies suggest that Met
synthesis in plants has to be controlled at the level of competition between CgS and TS for their
common substrate OPHS. This information can be used to develop strategies to improve
methionine content of plants with a higher nutritional value. In this paper, a summary of our
current understanding of the regulatory network with the focus on efforts to understand and
manipulate the carbon flux into Met is given.
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Labile iron pool, oxidative DNA damage and cancerogenesis
Marcin Kruszewski

Department of Radiobiology and Health Protection, Institute of Nuclear Chemistry and
Technology, 03-195 Warsaw, Poland

Department of Experimental Haematology and Cord Blood Bank, Maria Sktodowska-Curie
Memorial Cancer Center and Institute of Oncology, 02-781 Warsaw, Poland

The unique abilities of iron to change its oxidation state and redox potential in response to
the changes of liganding environment makes this metal essential for almost all living organisms.
Iron-containing enzymes are the key components of many essential biological reactions, such as
energy metabolism, oxygen transport, DNA synthesis and repair, detoxification of reactive
oxygen species (ROS) and its reaction products and numerous other reactions catalysed by
oxygenases, peroxygenases, etc. However, the same biochemical properties that make iron
beneficial in many biological processes might be a drawback in some particular conditions,
namely, when improperly shielded iron can catalyse one-electron reductions of oxygen species
that lead to production of very reactive free radicals. Trace amounts of “free” iron can catalyse
production of a highly toxic hydroxyl radical via Fenton/Haber-Weiss reaction cycle. Iron-driven
generation of oxygen—derived free radicals is known to induce oxidation of proteins, lipids and
lipoproteins, nucleic acids, carbohydrates and other cellular components. An oxidative damage to
the vital cellular components might have in turn a deleterious effects at cellular and tissue levels,
leading to the cell death, tissue necrosis and degenerative diseases or cell phenotype changes and
cancer formation. The critical factor appears to be the availability and abundance of cellular
labile iron pool (LIP) that constitutes a crossroad of metabolic pathways of iron-containing
compounds and is midway between the cellular need of iron, its uptake and storage. To avoid an
excess of harmful “free” iron, the LIP is kept at the lowest sufficient level by transcriptional and
posttranscriptional control of the expression of principal proteins involved in iron homeostasis.
The putative sources of cellular LIP, its homeostasis and its role in the cellular response to
oxidative stress and cancerogenesis are discussed.
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Functional analysis of gluB gene in Solanum tuberosum plants

Magdalena Krzymowskal, Anna Barabaszl, Agnieszka Mac', Kamil Witekl, Beata Bieniakz,
Maria Charzynska®, Jacek Hennig'

"nstitute of Biochemistry and Biophysics, PAS, Pawinskiego 5A, 02-106 Warsaw, Poland,
*Institute of Experimental Plant Biology, Warsaw University, Miecznikowa 1, 02-096 Warsaw,
Poland

There is considerable evidence that 1,3-3-glucanases (glucan endo-1,3-3-glucosidases;
EC 3.2.1.39) are part of plant defence systems. Although the major interest in 1,3-3-glucanases
stems from their possible role in the response of plants to microbial pathogens, there are some
reports that these enzymes are also involved in diverse developmental processes of healthy
plants.

We isolated the gluB gene coding for a novel 1,3-3-glucanase from potato (Solanum
tuberosum cv. Désirée). cDNA and corresponding genomic sequence were characterized.
Northern blot hybridization showed the presence of gluB mRNA at a very low level in mature
leaves of uninfected plants. A considerable increase of expression was observed after infection
with potato virus Y (PVY) or Phytophtora infestans and after treatment with salicylic acid or
BTH. We also found that transcript accumulation of gluB increases during flower development,
reaching a maximum in stigmatic cells during anthesis.

To study the function of the GluB protein we have generated transgenic potato plants
expressing gluB under 35S promoter in sense and antisense orientation. The susceptibility of the
plants, with elevated levels of glucanase, was reduced upon powdery mildew and P. infestans
challenge. Interestingly, the changes in the gluB gene product level correlated with some changes
in the appearances of the plants. The plants overproducing GluB were more compact and stunted
in comparison with nontransgenic control. The cells of internodes of gluB plants were
characterized by reduced elongation (mainly in pith parenchyma) in direction of the main shoot
axis and simultaneously were radially extended. We did not observe any changes in tuber size
and production. Our data suggest that the gluB gene product may play an important role both in
plant development and in the defence response against pathogen infection.

15



Wrong assumptions and misinterpretations in molecular biology, biochemistry

and bioinformatics

Jacek Leluk

Interdisciplinary Centre for Mathematical and Computational Modelling, Warsaw University,
Pawinskiego 5a, 02-106 Warsaw, Poland

The interdisciplinary character of research work became typical in many research studies
of present century. The disciplines such as bioinformatics, computational biology, genomics,
proteomics or molecular modelling assemble researchers representing various fields of science
and specialization. The dialogue between biologist, computer scientist, physician, mathematician,
chemist and physicist is now an ordinary feature that occurs in performing the common projects
of their interest. As a consequence there appears important problem of proper mutual
understanding within the interdisciplinary group of researchers. It is especially important while
interpreting the results of theoretical analysis, modelling and simulation performance, and correct
further application of the results.

The problem of effective dialogue and understanding between collaborators starts at very
early stage of cooperation. It concerns diversity and imperfection at terminology and
nomenclature level. The terminology and definitions used in biological sciences are often
unclear, misused, mistaken or misinterpreted. The same problem appears with respect to the tools
elaborated by computer scientists and applied to accomplish the molecular biology and
bioinformatics projects. The algorithms and software are often constructed in a perfect way from
the programist’s or mathematician’s point of view, they have perfect logical architecture, but they
do not comprise all significant parameters that describe a biological process. It may happen, that
some algorithm that is free of any internal inconsistency becomes useless because of purpose and
subject of its application. It may happen that the examined processes do not correspond to the
rules of the theoretical approach. As a consequence there is a risk of making wrong or at least
incomplete hypotheses and theories, which are far from actual processes that are to be described
by the theoretical models. The presented examples concern the errors in fundamental assumptions
of many theoretical approaches and wrong way of their application. The examples refer to the
statistical analysis of protein evolutionary variability based on stochastic matrices, which ignore
the genetic background of mutational protein variability, Markovian interpretation of amino acid
replacement within homologous protein sequences, hypothesis of correlated mutations, Monte-
Carlo methods for computing tertiary structure of the protein, interpretation of X-ray structural
data and theoretical protein folding methods. The special attention was focused on the most
popular methods, commonly assumed as reliable and trustworthy.
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The antioxidant potential of transgenic plants

Marcin Lukaszewicz® and Jan Szopa”

“Institute of Genetics and Microbiology, "Institute of Biochemistry and Molecular Biology,
Wroctaw University, Przybyszewskiego 63-77, 51-148 Wroctaw, Poland

There is a growing interest in the probiotic properties of various natural antioxidants
having beneficial effects on human health. Oxidation products such as hydroperoxides or
superoxide radicals formed during free radical reactions are the causative agents of many
diseases. Data gathered so far strongly indicate further need to conduct a research on impact,
mechanisms of function and degradation pathways of various antioxidants. Plants are rich source
of such compounds. Specific only for plants are flavonoids which are supposed to play an
important role in protection against UV irradiation and osmotic, oxidative or heat shock stresses.
As ingredients of animal (human) diet, flavonoids have been shown to have great impact on
human health. They show antimicrobial, antiviral, antiphlogistic, antioxidant, antisclerosis,
analgesic and anticancer activity. Positive impact on cardiovascular, digestive and respiratory
systems has been also well documented. As flavonoids are used as pharmaceuticals in the form of
purified compounds or as components of plant tissue mixtures, there is a growing interest in the
impact of flavonoid doses and their quality present in the food, as well as in the possibility of
modification of the food composition to promote human health. In this context the flavonoids
biosynthesis pathway in potato and flax plants have been modified by expression modulation of
three different groups of enzymes: regulatory protein (14-3-3), biosynthetic pathway genes
(chalcone synthase, chalcone isomerase, dihydroflavanone reductase) and end-product modifying
enzyme (glucosyltransferase). For this purpose, a special construct enabling introduction of up to
five genes has been prepared.

Plants with overexpression and repression of flavonoids have been obtained for each
group of expressed enzymes. In potato plants the most effective was overexpression of DFR, and
have been shown to produce mainly one anthocyanin compound. Flax plants with greatly
increased antioxidant capacity have been obtained by simultaneous introduction of three
flavonoid biosynthetic pathway genes. Fibres of these plants are potentially very interesting from
pharmaceutical point of view.
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Free flaps in reconstructive surgery in head and neck region

Adam Maciejewski, Janusz Wierzgon, Cezary Szymczyk, Bogustaw Maka

Center of Oncology, Maria Sktodowska—Curie Memorial Institute, 44-101 Gliwice, Poland

The main goal of surgical treatment of head and neck tumours is to achieve macro- and
microscopically radical margins and to restore or preserve high quality of life. Based on own
experience Reconstructive Surgery Group in Cancer Center in Gliwice introduced free flaps
techniques after major resections in head and neck region.

Since November 2001 till August 2003 over 80 patients underwent surgical procedures
based on microvascular free flaps. In 60% Radial Forearm Free Flap was the technique of choice.
In 25 cases were mandibular reconstruction was needed Fibula Free Flap was performed and in
two cases iliac crest free flap was harvested. In case of middle face defects reconstruction Rectus
Abdominis Free Flap was chosen. In 12 cases were postressective defects were large and
composed Anterolateral Thigh Free Flap was harvested and insetted. Twice the complex defects
after extended maxillectomy was reconstructed with Subscapular Composite Free Flaps. Overall
survival rate based on periodic control and imaging diagnostics was about 90%. 40% of these
patients underwent pre- or postoperative radiotherapy and it did not affect flap healing and
survival. Based on authors experience the progress on the field of reconstructive surgery will
depend on individually chosen free flaps and its goal is to achieve optimal functional and
aesthetic outcome.
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Poly (ADP-ribose) reactivates stalled DNA topoisomerase I: relevance to genomic stability
and cancer therapy

Maria Malanga and Felix R. Althaus

Institute of Pharmacology and Toxicology — University of Zurich — Tierspital,
Winterthurerstrasse 260, CH-8057 Zurich, Switzerland

DNA topoisomerase I (topo I) plays an essential role in controlling the level of DNA
supercoiling and releasing the torsional stress that is generated during DNA transactions. In the
course of the topo I catalytic cycle, a DNA single strand break is produced that, under normal
conditions, is very short lived and escapes damage surveillance systems. However, when acting
on damaged DNA, topo I may get trapped in the vicinity of DNA lesions leading to an
accumulation of enzyme-linked nicked DNA (stalled topo I). If unrepaired this may cause
genomic instability or cell death. In fact, the potency of the anticancer drug camptothecin and its
analogues (commonly known as topo I poisons) is directly related to their ability to stabilize such
topo I-DNA complexes.

We have found that poly (ADP-ribose), the catalytic product of poly (ADP-ribose)
polymerases (PARPs), targets specific domains of topo I and reprograms the enzyme to remove
itself from DNA and close the resulting gap. In particular, two nuclear members of the PARP
family, PARP-1 and PARP-2, act as poly (ADP-ribose) carriers to stalled topo I sites and induce
repair of enzyme associated-DNA strand breaks. In our studies, camptothecin was used to
stabilize topo I cleavage complexes, mimicking topo I stalling in the vicinity of DNA lesions. In
addition, the DNA nicking activity of topo I was completely blocked by poly (ADP-ribosyl)ated
PARPs, both in the presence and absence of camptothecin. Thus, by counteracting topo I-induced
DNA damage, PARP-1 and PARP-2 act as positive regulators of genomic stability. Moreover,
the observation that poly (ADP-ribose) antagonizes camptothecin action may explain the
cytotoxicity potentiation effect of PARP inhibitors used in combination with topo I poisons.
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Bicistronic strategy in angiogenic therapy
Maciej Malecki, Przemyslaw Janik
Department of Cell Biology, Center of Oncology, Warsaw, Poland

Angiogenic gene therapy is a very promising procedure but requires large amounts of
pharmaceutical-grade plasmid DNA. Overexpression of angiogenic genes like VEGF, FGF
causes new vessel formation and improves the clinical state of patients. In this regard a
bicistronic plasmid DNA vector encoding two proangiogenic factors, VEGF165 and FGF-2 have
been constructed. The construct (pVIF) contains the internal ribosome entry site (IRES) of the
encephalomyocarditis virus (ECMV) which permits both genes to be translated from a single
bicistronic mRNA. The IRES sequence allows for a high efficiency of gene expression in vivo.
The pVIF vector was characterized in vitro and in vivo. In vivo angiogenesis studies showed that
the bicistronic vector encoding two proangiogenic factors induces the formation of new vessels
significantly more than pVEGF165 or pFGF-2 alone. It is worth noticing that the combined
proangiogenic approach with VEGF165 and FGF-2 is more powerful and efficient than single
gene therapy.
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Can current biomarkers be applied in the monitoring of low environmental exposures?
Results from an investigation on traffic wardens of Rome city.

Francesca Marcon and Riccardo Crebelli
Istituto Superiore di Sanita’, Rome, Italy.

Air pollution from vehicle exhaust is a relevant health problem in urban areas. The
composition of the pollution is complex, including many chemicals known to have high potential
genotoxic effects, such as benzene, 1,3-butadiene, benzo[a]pirene, in addition to particulates and
traditional air pollutants (i.e. carbon monoxide and nitrogen monoxide). In recent years, in Italy,
there was a progressive reduction of the levels of exposure and the doses encountered today are
in most cases quite low. However, the risk for human health associated to this low exposure is
not yet clear, mainly because there is a lack of information on the biological effects produced by
the low doses. In this respect, the biomonitoring of human population occupationally exposed to
low levels of urban air pollutants could be useful to evaluate the adverse effects resulting from
the low dose exposure. With this aim, our laboratory was involved in a study on a group of traffic
policemen showing a profile of exposure comparable to the one of other outdoor workers and the
general population of Rome city. The sample included 206 subjects, consisting of 143 exposed
individuals working in the urban traffic and 63 control policemen employed in the offices,
matched by age, gender and smoking habits. The study included the analysis of markers of
external and internal exposure, of genotoxic effects and susceptibility. The assessment of baseline
chromosomal damage was performed using classical cytogenetic endpoints, sister chromatid
exchanges (SCE), micronuclei (Mn), and the Comet assay in subjects genotyped for CYP1Al,
CYP2E1, GSTMI1, GSTT1, and DT-diaphorase polymorphisms. The average benzene exposure
detected during the workshift was 9.5 and 3.8 pg/m’ in exposed individuals and controls,
respectively. The frequency of SCE was significantly influenced by smoking habits, but no
differences were observed between exposed and control individuals. Similarly, the Mn frequency
was unaffected by the occupational exposure to traffic fumes, whereas it was mainly modulated
by the age and gender of the study subjects. In order to improve the sensitivity of the method to
excision-repairable lesions, a modified protocol with the exposure of the cells to the DNA
polymerase inhibitor cytosine arabinoside (Ara-C), was applied to 78 subjects, but the results
failed to demonstrate any significant effect of chemical exposure (occupational or related to
smoking habits). Moreover, the analysis of DNA damage by comet assay did not highlight any
statistical significant difference between exposed and control workers. A mutagen sensitivity
assay was also performed on a subgroup of 31subjects with the aim to investigate the relative role

of genetic and environmental factors on individual susceptibility to genotoxic agents. The analysis
of chromosomal aberrations and the assessment of the kinetics of DNA repair by comet assay revealed a modulator
effect of smoking habits and GSTM1-null genotype on DNA sensitivity to y-radiation, likely to be due to the higher
expression of enzymes involved in the repair of oxidative DNA damage in heavy smokers and GSTM1-null subjects.
On the whole, the results obtained in this work are in agreement with those of previous investigations on populations
with low or moderate exposure to atmospheric pollutants, which indicate that the contribution of environmental
pollution to background levels of genetic damage may be barely detectable, while important non-occupational
factors, such as smoking habits, may have a dominant role in determining the results of biomonitoring studies.
However, in the near future, genomic based new technologies such as microarray will probably be useful to identify
early, sensitive biomarkers of xenobiotic exposure by examining changes in gene expression profile, thus improving
the efficiency of risk assessment.

This work was partially supported by the Italian Ministry of Environment (project PR-221S).
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PCR performed at low denaturation temperatures - PCR melting profiles
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We show that using low denaturation temperatures (80-88 degrees C) during ligation
mediated PCR (LM PCR) of bacterial DNA leads to the amplification of limited sets of less
stable DNA fragments. A set of electrophoretic patterns of such fragments obtained at different
denaturation temperatures forms the PCR melting profile (PCR MP). A single pattern obtained
for a given temperature and a set of patterns arising after application of several denaturation
temperatures (PCR MP) are very specific for the given bacterial genome and may be used for
strain characterisation and differentiation. The method may also be used for amplification and
isolation of the less stable DNA fragments in a genome.
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Application of cytogenetic markers in the polluted region of Upper Silesia
Grazyna Motykiewicz

Upper Silesia is a heavy industrialized region of southern Poland. It encompasses over 12
thousand square kilometres and is inhabited by almost 5 million people. Environmental pollution
mainly originates from coal-based heavy industry, gasoline exhaust from automobile traffic, and
combustion of coal for domestic heating. As a result of coal burning and/or processing, among
the most prevalent mutagenic and carcinogenic air pollutants in Silesia are the polycyclic
aromatic hydrocarbons (PAH) and heavy metals. At the second half of last century Silesia was
one of the most polluted regions in the world. It has been postulated that increased incidence of
cancer and other genetic diseases including infertility and congenital malformations, observed in
residences of Silesia, is the result of significant damage to genetic material from long-term
exposure to environmental pollution.

Over last ten years, cytogenetic methods were successfully used in Silesia to reveal DNA
damage in human samples. Studies were performed on populations exposed to airborne pollutants
at low-dose environmental and extremely high occupational levels. The control populations from
mostly rural north-eastern Poland were also included using the same criteria for subject
enrolment. Both male and female populations were studied. A preliminary study on children from
Silesia was also performed but was lacking control population. The employed methods included
sister chromatid exchanges (SCE), chromosomal aberrations (CA) and micronuclei formations
(MN). All the methods were performed on cultured white blood cells. The data obtained with
cytogenetic methods were compared with markers of exposure performed on urine samples
including the Ames test, the level of 1-hydroxypyrene, and cotinine. As a part of the study, we
also tested the level of aromatic adducts in situ and in isolated DNA samples. The blood lead and
cadmium levels were also controlled but only among children.

In three independent projects we were able to show statistically significant increase of the
levels of both SCE and CA in Silesian populations as compared to controls. The data were
analysed by conventional statistics, ANOVA method and a multiple regression model. A dose-
response, seasonal variation in marker level, and additive effects of smoking and exposure were
found using the SCE method. The highest levels of SCE were seen among coke oven workers
and the lowest in control samples. There was statistically significant influence of the season on
SCE level. The highest values were found in samples collected in winter, when air pollution
originates from both industrial and domestic heating sources. Using a multiple regression model,
smoking was a major factor influencing the level of SCE. There was a clear additive effect of
exposure and smoking in the group of coke oven workers. Although the CA method has also
significantly revealed the damage caused by environmental pollution there was no correlation
between those two markers. A borderline correlations were found between the level of aromatic
adducts, tested by *’P-postlabelling method, and CA as well as SCE, p=0.05 and p=0.03,
respectively. A positive correlation (p=0.003) was found between blood lead level and formation
of MN in children population.

Based on our data performed on Silesian populations exposed to airborne pollutants,
cytogenetic markers are adequately sensitive, providing valuable information on potential risk of
genetic-based diseases including cancer.
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Mapping of the hot spots of recombination in human DNA cloned in S. cerevisiae
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The crossing over and gene conversion events occurring during meiosis in eucaryotic
organisms are clustered in the short segments of chromosomes called hotspots of recombination.
It has been demonstrated, that in yeast and mammals, these clusters are located in the vicinity of
initiation sites. Initiation of meiotic recombination is associated with the formation of DNA
double strand breaks (DSB) followed by DNA strand exchange, repair of heteroduplexes and
resolution of Holliday junctions.

The location and activity of the hotspots of recombination depend on several factors such
as: local DNA sequence features, local chromatin characteristics, distance from the chromosomal
loop attachment sites or distance from the centromere and telomere.

It has been shown that the DNA segments corresponding to the cold spots of recombination
in mammalian cells scarcely recombine in yeast cells if cloned as Yeast Artificial Chromosomes
(YAC). The segments frequently recombining in mammalian cells conserve this property when
cloned in artificial chromosomes or plasmids. The aim of our project was to identify the DNA
features, which make a mammalian DNA segment recombination-prone in yeast.

We studied several YACs, most of them quite stable in yeast. The YAC 745D12 carrying
the HLA class I antigen gene cluster contained six CpG islands and two long minisatellite
sequences, the YAC 225A3 contained a single CpG island located 166 kb from telomere C and a
region rich in GC nucleotides, YAC XY206 contained also a single CpG island located 8 kb from
the telomere C, YAC A85D10 contain a long minisatellite sequence and no CpG island.

The CpG islands, with one exception, were hypersensitive to nuclease. The island
accompanying the human G6PD gene has also been subcloned from YAC XY206 into a yeast
plasmid in front of the cDNA segment coding ADE2HI gene. This construct complemented the
auxotrophic mutation ade2 of the yeast. Apparently the island was acting as a transcription
promoter. Its function was dependent upon the integrity of the sequences present in the island.
We interpret this finding as suggesting that the sequences present in the island are recognised by
yeast transcription factors.

Three classes of DNA sequences were associated with meiotic DSB. First class contained
some, but not all of the CpG islands. The second class contained the GC-rich region in the YAC
225A3. The DSB formed in this region showed spacing corresponding to the length of the
chromatin loops in yeast. The third class was associated with minisatellite sequences. We suggest
that meiotic DSB are formed at least in some in of these sites during meiosis in human germ-line
cells.
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Transcription factor function search: combining genomics and single-gene approaches to
discover new regulatory networks in plant biology
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University of Potsdam, Institute of Biochemistry and Biology, Karl-Liebknecht-Str. 24-25,
Haus 20, D-14476 Golm, Germany; e-mail: bmr@rz.uni-potsdam.de

Transcription factors (TFs) regulate the expression of downstream target genes and
thereby contribute to the establishment of complex traits in higher plants, including
developmental features, cell differentiation, biosynthetic pathways and adaptation to
environmental stresses. The evolution of h