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XIVth Gliwice Scientific Meetings
Gliwice, 26-27.11.2010

Conference site:

Education and Congress Center (Centrum Edukacyjno-Kongresowe)
Silesian University of Technology (Politechnika Slaska)
18, Konarskiego Street, Gliwice

Friday 26. 11. 2010
9.00 Opening ceremony

9.15-14.00 Session | Stress response mechanisms and their usefulness
in prediction of cancer response to therapy

Luciene Zanchetta (Institute of Technology SligoAsh Lane, Sligo, Ireland): Simulated
sunlight-induced damage to mitochondria and mtDNA in human skin cells.

Geza Safrany (National Research Institute for Radiobiology and Radiohygiene, Budapest,
Hungary): Low dose radiation induced transcriptional alterations in bystander primary human
fibroblast cells.

Carmel Mothersill (McMaster University, Hamilton, Canada): Issues in the interpretation
of low dose effects in radiobiology and environmental radiation protection.

10.45-11.15 Colffee break

Colin Seymour (McMaster University, Hamilton, Canada): Update on communication
of bystander signals between organisms.

Rob Mairs (UK Beatson Laboratories, Glasgow, Scotland): Potent bystander effects
are induced by targeted radionuclides.

Joanna Rzeszowska-Wolny (M. Sklodowska-Curie Cancer Center and Institute of Oncology,
Gliwice, Poland): Oxidative stress and bystander effect.

Lyudmyla Drobot (National Academy of Sciences of Ukraine, Kiev, Ukraine): The
oncogenic potential of adaptor protein Ruk/CIN85 in human breast adenocarcinoma.

13.30-14.30 Lunch
14.30 -15.30 Poster session
15.30-18.00 Session [  New drugs and treatments

Ross Hannan (Research Division, Peter MacCallum Cancer Centre, Melbourne, Australia):
Transcription by RNA polymerase I as target for anticancer therapy.

Wiestaw Szeja (Silesian University of Technology, Gliwice, Poland): Synthesis
and biological activity of genistein glycosides and glycoconjugates.

Hlona Wandzik (Silesian University of Technology, Gliwice, Poland): Synthesis of complex
derivatives of uridine as potential inhibitors of glycosyltransferases.

Aleksandra Rusin (Institute of Oncology, Gliwice, Poland): Biological activities of synthetic
genistein derivatives.

19.00 — 22.00 Social event: Concert and get-together party



Saturday 27. 11. 2010

9.00 — 10.00 Open Meeting with the European Association for Cancer Research (EACR)
Robert Kenney (EACR Executive Director, UK): Presentations, members from Polish
Branch.

10.00 - 13.45 Session Il Molecular modeling and bioinformatics tools

Andrzej Polanski (Silesian University of Technology, Gliwice, Poland, and Polish -
Japanese School of Information Techniques): Large scale searching for exact tandem repeats
in genomes based on the Burrows - Wheeler transform algorithm.

Krzysztof Fujarewicz (Silesian University of Technology, Gliwice, Poland): Genomic data
analysis with bootstrapping.

Jacek Koronacki (/PI PAN, Warsaw, Poland): A reliable and simple approach to feature
selection
and interdependency discovery in supervised classification.

Mateusz Galuszka (Selvita, Krakow, Poland): CLC bio-specialized software solutions
for genetics and genomics.

11.30 - 11.45 Coffee break

William Amos (Molecular Evolution Group, Cambridge University, Cambridge, UK):
Exploring patterns of non-randomness in human mutations.

Olivier Lichtarge (Department of Genetics, Baylor College of Medicine, Houston, TX, USA):
Evolution: a guide to protein function and its redesign.

Marek Kimmel (Department of Statistics, Rice University, Houston TX, USA and Systems
Engeenering Group, Silesian University of Technology, Gliwice, Poland): Patterns
of evolution of human genetic disease with implications for deep sequencing methods.
13.45-14.45 Lunch

14.45-16.45 Poster reviewing and awards ceremony

16.45 Closing remarks
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Session I:

Stress response mechanisms
and their usefulness
In prediction of cancer response
to therapy
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SIMULATED SUNLIGHT-INDUCED DAMAGE TO MITOCHONDRIA AND mtDNA
IN HUMAN SKIN CELLS

Luciene Maria Zanchetta', F. Lyng?, J. Walsh®, J.E.J. Murphy'

'Mitochondrial Biology & Radiation Research Group, Institute of Technology Sligo, Ballinode, Sligo, Ireland;
’Radiation and Environmental Science Centre, Focas Institute, Dublin Institute of Technology, Kevin St, Dublin 8,
Ireland; 3School of Physics, Dublin Institute of Technology, Kevin St., Dublin, Ireland, lucienemz(@gmail.com.

Solar Radiation (SR) causes cell damage or death by disrupting cellular energy metabolism at multiple levels
directly altering DNA and protein structures and by increasing production of reactive oxygen species (ROS). SR can induce
damage in mitochondrial DNA (mtDNA) that may lead to mitochondrial dysfunction which has been associated with skin
cancer progression. MtDNA is organized in nucleoids containing several copies of the genome. Changes in mitochondrial
dynamics, more precisely mitochondrial fusion disruption, are associated with mtDNA nucleoid loss and decreased
mitochondrial respiratory function. Damaged mitochondria are recycled thought mitophagy. Metabolic energy sources have
been linked to mitochondrial dynamics (fusion, fission and biogenesis ratio) changes. The objective of this study was to
assess simulated sunlight-induced changes in cellular, mitochondrial and mtDNA end-points to further investigate the role of
these essential organelles in the response to the main environmental stressor associated with inducing skin cancer.

A Q-Sun Solar Simulator (Q-Lab, USA) was employed to expose cultured human skin cells to Simulated Sunlight
Irradiation (SSI). Cells were also bio-energetically challenged and their mitochondrial activity inhibited or stimulated.
Cellular analyses were: viability; apoptosis; Reactive Oxygen Species (ROS) and total DNA and protein content.
Mitochondrial analyses included: mitochondrial membrane potential (MMP); mass and morphology; recycling by autophagy;
mtDNA damage and repair using conventional, Long Range and Real Time PCR; mtDNA nucleoid number and
mitochondrial localization and dynamics.

Decrease in MMP, ROS, mitochondrial mass, mtDNA levels and changes in nucleoid number and distribution were
observed in human skin cells post SSI, suggesting that mitochondrial dynamics may play an important role in cellular
responses to solar radiation damage. The common deletion mtDNA*”’, though detected, did not directly increase in
frequency with sunlight exposure though the mtDNA*® deletion, previously found to be associated with sunlight exposure,
was observed to be substantially increased in a cell-type and dose-dependent manner in skins cells post SSI. Increases in
mitochondrial genome number and mtDNA* were observed as an early response to low-dose SSI in human skin cells.
Changes in relative mitochondrial mass did not correlate with relative mitochondrial genome number per cell. Glutamine and
melanin were observed to reduce mitophagy and to prevent increases in mtDNA deletions ratio post SSI likely via
mitochondrial fusion/hyperfusion stimulation and/or mitochondrial genome protective action. Impaired mitochondrial
bioenergetics, dynamics and recycling may play a significant role in the melanoma tumour initiation and progression in
humans post systematic sunlight over-exposure. Furthermore the sensitive nature of the mitochondrial population of skin
cells should not be underestimated as dynamic changes in their biology are evident even in cell populations that received low
level irradiation of simulated sunlight.

Figure: Confocal
Microscopy analysis  of
MitoTracker  Red  and
LysoTracker Green
fluorescence
colocalization, indicative
of mitophagy. A375 cells
were analysed 4 hours
post SSI exposure to
0.5J/cm2 or post sham
irradiation. (A) Cells were
supplemented with either
0.5 mM FCCP (FCCP),
100 mM creatine (CREA),
® Nonssl  ®ss| 0.6 mM glutamine (low
i s =e GT), o6mM  glutamine
(High GT) or 10 mg/l

B N I melanin (MEL). (B)
Detailed fluorescent
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LOW DOSE RADIATION INDUCED TRANSCRIPTIONAL ALTERATIONS
IN BYSTANDER PRIMARY HUMAN FIBROBLAST CELLS

G. Séfrany, H. Hegyesi, N. Sandor, B. Schilling, K. Lumniczky

Fréderic Joliot-Curie National Research Institute for Radiobiology and Radiohygiene,
Budapest, Hungary.

Introduction: Formerly, we studied transcriptional alterations in primary human
fibroblast cells after irradiation with 2 Gy (Kis et al. Int J Radiat Oncol Biol Phys. 66:1506-
14. 2006). Thirty consensus radiation response genes answered to radiation in identical
manner in all investigated cells. Now, we have investigated low dose radiation induced
transcriptional responses in directly hit and bystander cells. Based on the studies two genes
(GDF15, TP53INP1) were selected to investigate the effect of gene silencing in bystander
response.

Methods: F11 primary human fibroblasts were irradiated with different doses (10, 40,
100 and 500 mGy) of ®°Co gamma radiations. To investigate radiation-induced transcriptional
alterations in directly irradiated cells, RNA was isolated 2 h after irradiation. To study
responses in bystander cells the culture medium was removed from the irradiated cells 2 h
after irradiation and transferred to unirradiated recipient cells. The transcriptional profile was
analyzed by whole genome microarrays. Time and dose dependent alterations were validated
by quantitative RT-PCR. For gene silencing the MISSION Lentiviral Transduction system (5
different sShRNA constructs) was applied.

Results: When cells were irradiated with 500 mGy 1119 genes responded to radiation.

Ten of the formerly identified consensus radiation response genes changed its transcription
(CDKNI1A, TP53INP1, CYP26B1, BTG2, BBC3, PPMID, THSDI1, GDF15, NM 024661,
BC010544). Irradiation of F11 fibroblasts with 100 and 10 mGy altered the transcription
profile of 847 and 1414 genes, respectively. When we compared the transcription profile of
cells irradiated with 500 and 100 mGy 377 similar alterations were detected, among them 6
consensus radiation response genes (CDKNIA, TP53INPI, GDFI15 BTG2, BBC3,
NM 024661). In bystander cells 655 and 406 genes responded to 500 and 100 mGy
irradiations on the transcription level. After irradiation with 40 and 10 mGy the number of
responding genes were 152 and 619. When we compared the responses in bystander cells after
irradiation with 100 and 40 mGy only 40 genes responded identically. The comparison of the
transcriptional profile of 40 and 10 mGy irradiated cells detected 60 similar responses.
In directly irradiated fibroblast cells GDF15 expression increased with the applied dose.
Transcription reached the highest level 2 hours after irradiation, then decreased with time,
although increased expression was still detectable 48 hours after irradiation. In bystander cells
GDF15 did not alter its transcription two hours after the addition of conditioned medium.
Interestingly, at later time points (24 and 48 hours) we detected decreased transcription levels.
With one shRNA construct we could suppress GDF15 expression in fibroblast cells to 25-
30% of the wild type level. Radiation response of the GDF15 gene was suppressed in GDF15
silenced cells. Radiation sensitivity of the GDF15 silenced cells increased by about 1.5-fold.
The bystander response disappeared in GDF15 silenced cells.

Conclusions: By the analysis of radiation induced transcriptional alterations one might
find potential biomarkers suitable to detect low dose responses. We could only partially
silence the GDF15 gene using shRNA constructs. Still, the results suggest that GDF15 gene
silencing affects the radiation sensitivity of the cells; it influences bystander effects and alters
radiation-induced gene expression profiles.



ISSUES IN THE INTERPRETATION OF LOW DOSE EFFECTS
IN RADIOBIOLOGY AND ENVIRONMENTAL RADIATION PROTECTION

Carmel Mothersill, Colin Seymour

Medical Physics and Applied radiation Sciences Department, McMaster University,
Hamilton, Ontario, Canada L8S 4K 1, email: mothers@mcmaster.ca.

The last 15 years have seen a major paradigm shift in radiation biology. Several
discoveries challenge the DNA centric view which holds that DNA damage is the critical
effect of radiation irrespective of dose. This theory leads to the assumption that dose and
effect are simply linked — the more energy deposition, the more DNA damage and the greater
the biological effect. This is embodied in radiation protection (RP) regulations as the linear-
non-threshold or LNT model. However the science underlying the LNT model is being
challenged particularly in relation to the environment because it is now clear that at low doses
of concern in RP, cells, tissues and organisms respond to radiation by inducing responses
which are not predictable by dose. These include adaptive responses, bystander effects,
genomic instability and low dose hypersensitivity/induced radioresistance and are commonly
described as stress responses, while recognizing that “stress” can be good as well as bad. The
phenomena contribute to observed radiation responses and appear to be influenced by genetic,
epigenetic and environmental factors, meaning that dose and response are not simply related.
The big question is whether our discovery of these phenomena means that we need to re-
evaluate RP approaches. This is the subject of presentation. On the one hand the mechanisms
mean that low dose radiobiology is very complex and supra linear or hormetic responses are
equally probable but their occurrence is unpredictable for a given individual. On the other
hand, the bottom line is that epidemiology does not suggest big effects in either direction at
low doses. Issues which may need consideration are synergistic or antagonistic effects of
other pollutants because RP at present only looks at radiation dose but the new radiobiology
means that chemical or physical pollutants which interfere with tissue responses to low doses
of radiation could critically modulate the predicted risk. Similarly, the “health” of the
organism could determine the effect of a given low dose by enabling or disabling a critical
response. These issues will be discussed.
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UPDATE ON COMMUNICATION OF BYSTANDER SIGNALS
BETWEEN ORGANISMS

Colin Seymour

Medical Physics and Applied radiation Sciences Department, McMaster University,
Hamilton, Ontario, Canada LSS 4K 1.



POTENT BYSTANDER EFFECTS INDUCED BY TARGETED RADIONUCLIDES
Rob Mairs
Cancer Research UK Beatson Laboratories, Garscube Estate, Glasgow, Scotland.

Radiation as a cancer modality is of high physical precision but limited biological
specificity. Targeted radiotherapy, the delivery of radiation to cancer cells by radionuclides
conjugated to tumour-seeking agents, is a biologically attractive option. The
radiopharmaceutical [131I]meta—iodobenzylguanidine (["'I]MIBG) is an effective single agent
for the treatment of neuroblastoma. However, uptake of the drug in malignant sites is
insufficient to cure disease. Non-uniform distribution of radiopharmaceuticals in tumours is a
major constraint upon the efficacy of targeted radionuclide therapy. It may be possible to
compensate for heterogeneity of uptake of ['IJMIBG, resulting in underdosing of some
tumour regions, by exploiting radiation-induced biological bystander effects deriving from the
cellular processing of the physical radiation insult. This phenomenon may play an important
part in the overall efficacy of radionuclide targeting.

We examined this effect using media transfer methodology. Medium from cells that
accumulated radiopharmaceutical was transferred to cells which had not been exposed to
radioactivity and clonogenic survival was determined in donor and recipient cultures. We
observed that potent toxins were generated specifically by cells which concentrated
radiohalogenated MIBG. These were LET-dependent and distinct from those elicited by
conventional radiotherapy. Recently we have been characterising the nature of radionuclide-
induced bystander signals and determining the dependence upon genotype (e.g. P53 status) of
the efficiency of this mode of kill in tumour cells.

Elucidation of the pathways involved in the generation of factors by radionuclide-
concentrating tumour cells could indicate ways of manipulating bystander signal production
to reduce toxicity to normal tissues that may be inadvertently irradiated during the course of a
targeted radiotherapy regime. With the growing appreciation of the significance of radiation-
induced bystander effects, it is becoming clear that these must be rigorously studied with
respect to their chemical nature, tumour specificity, and dose- and time-dependence.
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OXIDATIVE STRESS AND BYSTANDER EFFECT

Joanna Rzeszowska-Wolnyl’z, Artur Cieslar-Pobuda', Maria Widel', Roman Jaksik',
Joanna Lanuszewskaz, Yuri Saenko3, Magda Skoniecznal, Robert Herokz, Sebastian Student'

!Systems Engineering Group,  Silesian University of Technology, 44-100 Gliwice;
’M. Sklodowska-Curie Memorial Cancer Center and Institute of Oncology, 44-100 Gliwice,
Poland; *Department of Pharmacology and Biochemistry, Ulyanovsk State University,
Russia.

Cells exposed to ionizing radiation release factors which induce DNA damage,
chromosomal instability, apoptosis and changes of transcript levels in neighboring untreated
cells, the phenomena known as bystander effects. The intercellular signals that cause
bystander effects are as yet poorly defined, and a number of studies suggest that up-regulation
of oxidative metabolism in non-targeted cells is involved. We examined damage in nucleic
acids, changes of transcript profiles, and levels of reactive oxygen species in a few human cell
lines at different time points after direct irradiation, or in bystander cells growing in culture
medium containing factors released by irradiated cells. A short time after treatment both
increase and decrease of transcript levels were observed, and the number of up and down-
regulated transcripts and functional pathways to which they belonged was very similar in both
irradiated and bystander cells. At the same time, an increase in 8-oxo-7,8-dihydro-guanosine
(8-0x0G) in RNA and changes in the level of reactive oxygen species (ROS) were observed
in the cells. Because binding of miRNAs and proteins to mRNAs are important factors in
regulating mRNA stability, we explored if the up- or down-regulation of transcripts is
correlated with the presence of sequence motifs which bind miRNAs and proteins. In all the
cell lines exanined more transcripts were up- than down-regulated 1 h after irradiation. The
up-regulated transcripts contained significantly more (p<10"') target motifs for miRNAs and
also, in three cell lines, for protein-binding AU-rich motifs in their 3' untranslated regions
compared with those down-regulated or unchanged. These results are consistent with the
model that an increase in ROS induced by irradiation or by signals released from irradiated
cells can cause oxidative damage to RNAs, which modulates their specific interactions with
miRNAs or mRNA- binding proteins and thus causes changes in mRNA stability.



THE ONCOGENIC POTENTIAL OF ADAPTOR PROTEIN Ruk/CIN8S IN HUMAN
BREAST ADENOCARCINOMA

L.B. Drobot
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kiev, Ukraine.

Adaptors are proteins of multi-modular structure without enzymatic activity. Their
capacity to organize large, temporary protein complexes by linking proteins together in a
regulated and selective fashion makes them of outstanding importance in the establishment
and maintenance of specificity and efficiency in all known signal transduction pathways.
Given the important role of adaptor proteins in propagating cellular signals, it is quite likely
that their dysfunction may be involved in carcinogenesis.

The adaptor/scaffold protein Ruk/CINS8S5, containing multiple SH3 domains, was
implicated in carcinogenesis by influencing a number of processes such as cell adhesion,
motility and apoptosis. Although Ruk/CINS8S appears to modulate tyrosine kinase receptors
and PI3 kinase signalling, the exact molecular mechanisms by which Ruk/CINS85 affects
carcinogenesis are largely unknown. Using Western-blot analysis, a statistically significant
increase in the expression level of Ruk/CIN8S full-length form was detected in human
invasive ductal breast adenocarcinoma samples in comparison with surrounding conditionally
normal tissues. Therefore, we decided to investigate the oncogenic potential of Ruk/CINS5 by
overexpressing the full-length isoform in weakly invasive MCF-7 breast adenocarcinoma
cells. The Ruky/CINS85 overexpressing cells showed a slower growth rate, decreased cell
adhesion, and an enhanced anchorage-independent growth in soft agar. Furthermore,
overexpression of Ruk)/CINSS also affected EGF-dependent signalling: activation of both Akt
and ERK1/2 was faster than in the control cells and both kinases remained in their active state
for up to 30 min after EGF treatment. Transwell migration and wound healing assays revealed
that Ruk)/CIN85 overexpressing cells possessed increased motility. The EGF-induced motility
was attenuated in Ruk)/CIN85-overexpressing cells but could be restored upon knock-down of
Ruky/CIN85 with specific shRNA. It was found also that Ruk/CIN85 induced PAI-1 mRNA
and protein expression both under normoxia and hypoxia. The induction of PAI-1 expression
by Ruk/CINS85 occurred at the transcriptional level since the half-life of PAI-1 mRNA was
not affected in cells overexpressing Ruk/CIN8S and reporter gene assays using wild-type and
mutant human PAI-1 promoter luciferase constructs showed that the hypoxia responsive
element was responsible for Ruk/CIN8S effects. Further, knocking down HIF-la abolished
not only the hypoxia-dependent but also the Ruk/CIN85-dependent PAI-1 induction. In
addition, transient or stable overexpression of Ruk/CIN8S also induced HIF-1a protein levels
and HIF-1 activity and knocking down Ruk/CIN8S5 reversed these effects. Thereby,
Ruk/CIN85 interfered with the proline hydroxylation-dependent HIF-la protein
destabilisation.

Together, these findings suggest that high levels of Ruky/CIN85 can modulate EGF-
and hypoxia-dependent signalling and contribute to the conversion of breast adenocarcinoma
cells into a more malignant phenotype.
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TRANSCRIPTION BY RNA POLYMERASE I AS TARGET FOR ANTICANCER
THERAPY

Ross Hannan
Research Division, Peter MacCallum Cancer Centre, Melbourne, Australia.

Increased transcription of the ribosomal genes (rDNA) by RNA Polymerase I (Pol I) is
a common feature of human cancer and enlarged nucleoli, indicative of accelerated rDNA
transcription rate, have long been closely associated with transformation and tumour
aggressiveness. Despite these observations no studies have directly examined the requirement
for dysregulated rDNA transcription in the maintenance of the malignant phenotype. Here we
show that increased rDNA transcription is necessary for MYC oncogenic activity and can be
therapeutically targeted to treat tumours in a genetic model of lymphomagenesis. We
demonstrate that restoration of hyperactivated rDNA transcription rates in Eu-MYC/+
lymphoma cells to the levels observed in normal B cells does not lead to slow tumor cell
growth as might be predicted, but instead results in a rapid induction of programmed cell
death. The apoptotic response is not an indirect consequence of ribosome insufficiency but
rather due to induction of the ribosome biogenesis surveillance pathway characterized by
rapid nucleolar disruption and the subsequent activation of p53-dependent apoptotic signaling.
Using a specific small molecule inhibitor of Pol I transcription (CX-5461) currently in pre-
clinical development we show that malignant B cells have a heightened dependence on
elevated rDNA transcription that can be exploited in vivo as a therapeutic target for treatment
of lymphoma. Strikingly, CX-5461 therapy of mice transplanted with Eu-MY C/+ lymphomas,
induces a period of complete disease remission while maintaining a normal B-cell population.
Our work reveals a previously unproven paradigm that links hyperactivated rDNA
transcription and nucleolar integrity to maintenance of aggressive tumours independent of
ribosome levels. Critically, these results also demonstrate how activation of a ribosome
biogenesis surveillance pathway by selective inhibition of rDNA transcription rate, can be
used as a novel therapeutic target for the treatment of cancer.
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SYNTHESIS AND BIOLOGICAL ACTIVITY OF GENISTEIN GLYCOSIDES
AND GLYCOCONJUGATES

G. Grynkiewiczl, W. Szejaz, J. Puchalka®, G. qurzyn3 , A. Rusin®, Z. Klrawczyk4

"Pharmaceutical Research Institute, Warsaw; Department of Organic, Bioorganic
and Biotechnology, Silesian University of Technology, Gliwice; *Biotechnology Department,
Gdansk University, Gdansk; ‘Centre of Translational Research Maria Sktodowska-Curie
Memorial Center and Institute of Oncology, Gliwice Branch.

Throughout millenia soy remained one of the most important agricultural crops,
utilized for food by majority of Asian populations. Today, soybeans are a global product and
soy GMO cultivars are selected for quality of oil and protein, with less attention to non-
nutrient constituents, such as saponins and isoflavone conjugates, both of similar
physicochemical characteristic derived from their glycosidic structure. However, according to
numerous epidemiological studies, these minor constituents may exert both significant and
advantageous influence on human health [1]. Genistein, the main isoflavone aglycone among
phenylpropanoid secondary metabolites present in soy, belongs to the group of the most
intensively studied natural products, for which numerous molecular targets and various
mechanisms of biological activity have been identified [2-3]. Although poorly bioavailable
and characterized by sub-optimal physicochemical properties, this compound is still
considered a drug candidate, currently being tested in numerous clinical trials, while its
glycoside — genistin, occuring in all natural sources of the isoflavone — attracts incomparably
less attention. In keeping with our general field of interest (comparison between glycosides
and aglycones in various biological activity tests), natural and synthetic conjugates of
genistein have been studied, particularly with respect to inhibition of glycosaminoglycan
storage in the central nervous system, as well as to cytotoxicity against selected types of cells.
The results revealed considerable potential of synthetic genistein glycosides and
glycoconjugates and revived interest in the availability of various complex phenolic
glycoconjugates designed according to medicinal chemistry guidelines [4-5]. Short review of
synthetic methods focusing on application of unsaturated pyranose synthons will be given
[6,7], and biological activity of unsaturated genistein glycosides and glycoconjugates will be
discussed.

References:

[1]. Setchell K.D., Cassidy A., Dietary isoflavones: biological effects and relevance to human health, J. Nutr.,
1999, 129:758-767.

[2]. Dixon R.A., Ferreira D., Genistein, Phytochemistry, 2002, 60:205-211.

[3]. Dixon R.A., Sumner L.W., Legume natural products: understanding and manipulating complex pathways
for human and animal health, Plant Physiol., 2003, 131:878-885.

[4]. Piotrowska E., Jakobkiewicz-Banecka J., Tylki-Szymanska A., Wegrzyn G., Genistin-rich isoflavone extract
in substrate reduction therapy for Sanfilippo syndrome, Curr. Ther. Res. Clin. Exp., 2008, 69:166-179.

[5]. Rusin A., Gogler A., Glowala-Kosinska M., Bochenek D., Gruca A., Grynkiewicz G., Zawisza J., Szeja W.,
Krawczyk Z, Unsaturated genistein disaccharide glycoside as a novel agent affecting microtubules, Bioorg. Med.
Chem.Lett., 2009, 19:4939-4943.

[6]. Priebe W, Fokt 1., Grynkiewicz G., Glycal derivatives, In: Glycosciences (Fraser-Reid B, Tatsuta T, Thiem
J; eds.), Springer-Verlag, Berlin 2008, 699-736.

[7]. Ferrier R.J., Zubkov O.A., Transformation of glycals into 2,3-unsaturated glycosyl derivatives, Organic
Reactions, 62:571-736 (2003).
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SYNTHESIS OF COMPLEX DERIVATIVES OF URIDINE AS POTENTIAL
INHIBITORS OF GLYCOSYLTRANSFERASES

L Wandzikl, T. Biegl, M. Czaplickal, G. Grynkiewiczz, E. Kr(')13, J. Paszkowskal, W. Szejal,
B. Szewczyk'

ISilesian University of Technology, Department of Organic Chemistry, Bioorganic Chemistry
and Biotechnology, Gliwice, Poland; ‘Pharmaceutical Institute, Warsaw, Poland;
I Intercollegiate Faculty of Biotechnology, Department of Molecular Virology, Gdansk,
Poland.

Glycosyltransferases (GTs) are enzymes involved in the biosynthesis of
oligosaccharides, polysaccharides and glycoconjugates [1]. Modulation of GTs activities by
efficient inhibitors is promising for the control of various molecular recognition processes
including bacterial or viral infection and tumor progression. Therefore selective inhibitors of
GTs are of interest because they may lead to the development of novel therapeutic agents.
Different approaches based on analogies with donor substrates, acceptor substrates and
transition state, respectively, have been used to design potent inhibitors of GTs [2]. Among
them the development of donor substrate analogues has received considerable attention.
Although many compounds have been designed and synthesized, only few of them exhibited
significant activity against GTs.

Recently we have undertaken a study on the design and synthesis of potent
inhibitors of GTs as analogues of donor substrates. The proposed structures were composed of
2-deoxy sugar units and uridine. The choice of structures for the synthesis was preceded by
docking simulation studies [3]. The majority of GTs utilise donors containing uridine
pyrophosphate leaving group (UDP). N-acetylglucosaminyltransferase I (GnT I) and beta-1,4-
galactosyltransferase I (b4GalT 1) are typical examples. Therefore we carried out docking of
proposed structures to the active sites of both enzymes. Structures with the best affinity were
synthesized. In order to construct target compounds, orthogonally protected glycal substrates
and uridine were used [4, 5]. The stereoselective synthesis of these compounds was
accomplished using the Falck-Mioskowski protocol [6].

All of the synthesized compounds were then tested as potential inhibitors in a
competition assay against bovine milk b4GalT I using fluorescent acceptor b-GlcNAc-O-
(CH;)¢-dansyl as a substrate. None of the compounds displayed significant inhibitory activity
at concentrations up to 2.4 mM.

Fortunately, in an independently carried-out biological assays two of the synthesized
compounds exhibited antiviral activity against classical swine fever virus; this can be
associated with inhibition of glycosylation at the stage of glycan modification which is
characteristic for mammalian cells [7].

References:
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BIOLOGICAL ACTIVITIES OF SYNTHETIC GENISTEIN DERIVATIVES
Aleksandra Rusin', Zdzistaw Krawczyk'*

!Centre of Translational Research Maria Skiodowska-Curie Memorial Center and Institute
of Oncology, Gliwice Branch; ‘Department of Chemistry, Bioorganic Chemistry
and Biotechnology, Silesian University of Technology, Gliwice.

Genistein, the main isoflavone of soybean, attracts much attention as a natural molecule
with significant affinity towards targets of potential medicinal interest, such as estrogen
receptor, tyrosine kinases and topoisomerase II. The efforts in designing genistein analogs and
conjugates are aimed at obtaining compounds with improved efficacy and selectivity towards
selected targets; these efforts point to some specific derivatives presenting enhanced binding
to known molecular targets of genistein or interacting with new ones, previously not
recognized as being affected by this isoflavonoid.

Special attention has been paid to the mechanisms of action of glycoconjugates.
Antiproliferative activity of several genistein derivatives against cancer cell lines in vitro,
including inhibition of tyrosine kinases, inhibition of topoisomerase II, destablilisation of
spindle microtubules and induction of apoptosis are presented. Our results indicate that
derivatization of genistein with sugars can change the mode of action of such derivative inside
cancer cells. New compounds may also exhibit bimodal activity: at lower concentrations some
of them act on microtubules of the mitotic spindle, whereas at higher concentrations they can
additionally affect tyrosine kinases and topoisomerase II.
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LARGE SCALE SEARCHING FOR EXACT TANDEM REPEATS IN GENOMES
BASED ON THE BURROWS - WHEELER TRANSFORM ALGORITHM

Rafat Pokrzywa, Lukasz Olczak, Andrzej Polanski

Silesian University of Technology Gliwice, Poland.

DNA tandem repeats are adjacent repeating patterns in genomic sequences. Repeating
patterns, also called motifs, can be of different lengths and repetitions can involve their exact
or approximate copies. Tandem repeats are important loci in DNA. They can play functional
roles in genomes as parts of regulatory or promoter regions in DNA, some of tandem repeats
are parts of coding regions of genes. Tandem repeats have been proven to be related to several
genetically inherited diseases. Tandem repeats of motifs of different lengths are abundant in
genomes, which makes them very useful as genetic markers. They are therefore used in many
experimental techniques in molecular biology, for example in forensics medicine for genetic
fingerprinting of individuals, in parental tests, in genomics for tagging loci in the DNA, as
molecular markers for cancer. Also several population genetic studies were based on data on
tandem repeats in genomes of organisms.

We present a very efficient algorithm for large scale searching for exact tandem
repeats in genomes. The algorithm is based on the use of the Burrows—Wheeler Transform -
an efficient algorithm, which makes possible quick searches of large text files along with their
compression.

We present several examples of the use of our algoritm. We compare our algorithm
with other algorithms from the literature. We show a study of frequencies of overlapping
tandem repeats obtained with the use of our algoritm.

We also present the genome - scale alignment between genomes of Homo Sapiens and
Homo Neanderthalensis, concerning tandem repeat loci. The genome of the Homo Sapiens
has already been available for several years, while the genome of Homo Neanderthalensis
was published recently. Tandem repeat loci are, up to now, not very well mapped between
genomes. In the presented research a newly elaborated tool, Burrows-Wheeler bases tandem
repeat searches (BWtrs) is used for searching for exact tandem repeats in the two genomes.
Alignment between STRs in the genomes is elaborated by using the dynamic programming
principle, on the basis of existing annotations of the two genomes. The data on alignment of
STRs in the two genomes are used for verification of coalescence-type models of evolution.
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GENOMIC DATA ANALYSIS WITH BOOTSTRAPPING
Krzysztof Fujarewicz
Silesian University of Technology Gliwice, Poland.

The main property of multi-scale genomic data sets is that the number of observations
is much less than the number of features. This is the primary source of various problems, traps
and pitfalls with genomic data analysis. To make data analysis more reliable several
computational techniques are used and one of them is the bootstrap technique. It belongs to a
wider class of resampling methods. In the presentation we focus on supervised data analysis:
gene selection and sample classification.

Four different applications of the bootstrap technique are presented: (i) assessing the
accuracy of the classifier and the confidence interval, (ii) bootstrap-based feature ranking, (iii)
bootstrap-based outlier detection, and (iv) stability of gene lists analysis. Assessing the
accuracy of genomic classifiers leads to wide confidence intervals that usually overlap for
different supervised methods of gene selection and classification. For this reason there is still
no evidence which methods are predestined for genomic data analysis. Recently, so called
stability of gene lists became popular. Stability of gene lists stands for the invariability of the
order of selected genes with respect to the data alternation. The data may be altered for
example by the bootstrap resampling. We show that accuracy assessing accompanied with the
gene lists stability analysis gives more reliable evaluation of various gene selection method.
As an example a gene selection based on Partial Least Squares (PLS) for multi-class problems
is compared to other selection methods.

This work has been supported by the Silesian University of Technology under project BK 218/RAul/2009.
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A RELIABLE AND SIMPLE APPROACH TO FEATURE SELECTION
AND INTERDEPENDENCY DISCOVERY IN SUPERVISED CLASSIFICATION

Jacek Koronacki
Institute of Computer Science, Polish Acad. Sci., Warsaw.

More often than not, rather than obtaining the best possible supervised classifier, the
life scientist needs to know which features contribute best to classifying observations
(samples) into distinct classes and what are the interdependencies between the features which
describe the observation. To this end, in 2006, we proposed an effective method for ranking
features according to their importance for classification regardless of a classifier to be used
[Bioinformatics 2008, 24(1):110-117]. Later, the algorithm was extended to include the
functionality of finding a cut-off between informative and non-informative features and, more
importantly, we continued with a development of a methodology and an implementation of a
procedure for determining interdependencies between informative features.

Our approach to feature selection rests on multiple construction of tree classifiers,
where each classifier is trained on a randomly chosen subset of the original samples using
only a fraction of all of the observed features. Regarding interdependency discovery, we focus
on identifying features that cooperate in determining that a sample belongs to a particular
class. We have shown that, despite its simplicity and the use of tree classifiers, the algorithm
is not biased towards features with many values (categories or levels). The algorithm’s
applicability will be illustrated briefly by computational analysis of molecular interaction
networks underlying change of HIV-1 resistance to selected reverse transcriptase inhibitors.

This presentation is based on the joint work of Michal Draminski, Marcin Kierczak, Alvarao

Rada-Iglesias, Stefan Enroth, Claes Wadelius, Krzysztof Ginalski, Witold Rudnicki, Agnieszka
Nowak-Brzeinska, Tomasz Jach, Tomasz Xieski, Jacek Koronacki and Jan Komorowski.
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CLC BIO-SPECIALIZED SOFTWARE SOLUTIONS FOR GENETICS
AND GENOMICS

Mateusz Galuszka
Selvita, Krakow, Poland.

During the seminar we will present bioinformatics solutions from CLC bio-specialized
software tools for analysis and visualization of genomic data. With Next Generation
Sequencing machines, high throughput sequencing has become accesible to a very large group
of researchers. However, data analysis represents a serious bottleneck in NGS pipelines. CLC
Genomics solutions solve this problem and enable everyone to rapidly analyze and visualize
the huge amounts of data generated by NGS machines.

CLC Genomics Workbench is also the first comprehensive analysis package which can
analyze and visualize data from all major NGS platforms, like SOLiD by Applied Biosystems,
454 GS flx by Roche, Genome Analyzer by Illumina and HeliScope by Helicos, as well as
Sanger sequencing and one-color microarrays.CLC bio develops Next Generation Sequencing
solutions through close collaboration with instrument vendors and with genomics centers
worldwide.

Among others, CLC bio is the only company which partners with new NGS vendors:
Pacific Biosciences and Ion Torrent, to ensure the compatibility of its algorithms with data
generated from new platforms.
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EXPLORING PATTERNS OF NON-RANDOMNESS IN HUMAN MUTATIONS
William Amos
Molecular Evolution Group, Cambridge University, Cambridge, UK.

Classical models of DNA evolution were forced to use a number of simplifying
assumptions such as that mutations occur independently and at random. The publication of
increasing numbers of complete genome sequences allows us to challenge these assumptions
and uncover a complicated world in which randomness is anything but the rule. In this talk I
present a number of analyses centred around microsatellite evolution that explore how
microsatellites are born, how fast they mutate and evidence that they follow a predictable life
cycle. I particularly focus on an interaction between molecular evolution and demography,
showing how one can influence the other. Finally, I include examples of how, having
understood one process, the patterns observed can be used to test for another. In particular I
look at novel ways in which the impact of natural selection on the human genome can be
inferred.
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EVOLUTION: A GUIDE TO PROTEIN FUNCTION AND ITS REDESIGN
Olivier Lichtarge

Cullen Foundation Professor of Molecular and Human Genetics, Baylor College of Medicine,
Houston, Texas, USA.

Protein interactions underlie all aspects of biological activity. They organize cellular
components into complexes, macromolecular machines, cellular pathways and biological
networks that sustain development, growth and homeostasis. Upon disruption, deregulated
interactions can lead to amyloidosis, to cancer, and to many other ailments. Conversely, the
targeted modification of protein interactions are an emerging frontier for therapy. One of the
main challenges in designing such new therapeutic approaches lies in the identification of the
key sites and key amino acids that mediate these protein interactions. Such knowledge should
enable, on the one hand, better analysis of the genetic variations most likely to be causally
associated with disease, thus enabling better diagnosis and targeting of molecular therapy and,
on the other hand, it should enable the rational design of peptides or mutations that can
modify individual links in a complex web of protein networks. We shall discuss here
Evolutionary Tracing (ET), a comparative method to identify protein functional sites and
protein functional residues and to guide experiments that selectively block, recode, or mimic
their amino acid determinants. The heart of the approach lies in coupling closely variations in
sequences with phylogenetic variations. Examples in specific prokaryotic and in eukaryotic
proteins will illustrate the accuracy of this phylogenomic technique. These case studies will
be complemented by large scale analyses that computationally identify the function of novel
protein structures and the impact of genetic varations that different individuals may harbor. In
principle, these studies suggest a scalable approach to analyze genomics data so as to extract
new information on the molecular basis of function and to perturb individual links in protein
networks efficiently.

Reference:
Lichtarge O, Wilkins A., (2010), Evolution: a guide to perturb protein function and networks. Curr Opin Struct
Biol. 20(3):351-9.
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PATTERNS OF EVOLUTION OF HUMAN GENETIC DISEASE
WITH IMPLICATIONS FOR DEEP SEQUENCING METHODS

Marek Kimmel

Department of Statistics, Rice University, Houston TX, USA and Systems Engeenering Group,
Silesian University of Technology, Gliwice, Poland.

The two main theories concerning the genomic architecture of human genetic disease
are the Common Variant Common Disease (CVCD) and the Rare Variant Common Disease
(RVCD) hypotheses. The talk addresses the possible evolutionary mechanisms that lead to
these two patterns, the evidence for each of them, and the consequences for gene finding. In
particular, we show that population genetics simulations taking into account past demography
of modern humans lead to distributions of variant frequencies, consistent with either CVCD
or RVCD, depending on specific assumptions. On the other hand, it is hoped that the recently
introduced deep sequencing technology in conjunction with new bioinformatics and statistical
methods, will lead to breakthroughs in disease gene finding. However, particularly under
RVCD, the requirements for sample size might still be formidable. The talk is illustrated with
examples from the literature and author’s own studies.
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1. SPLICE VARIANTS OF FJ 194940.1 GENE IN COLORECTAL CANCER
M. Bartczak', M. Balcerczak?, A. Salagackal, M. Mirowski', E. Balcerczak'

"Molecular Biology Laboratory Department of Pharmaceutical Biochemistry, Faculty
of Pharmacy, Medical University of Lodz, Muszynskiego 1, 90-151 Lodz, Poland;
’Department of Surgery, District Hospital, Eeczyca, Poland.

Recently, sequence of whole transcript of FJ194940.1 gene was determined.
Bioinformatical analysis has enabled us to establish genomic sequence of FJ 194940.1 gene,
its chromosomal localization, and potential exon-intron structure.

The aim of this study was to confirm potential exon-intron structure of FJ 194940. 1
gene, and to demonstrate the occurrence of alternatve splicing of the gene in colon cancer
cells. To assess the usefulness of splice variants of F.J 194940.1 gene as a prognostic marker
in colorectal cancer, the expression of particular exons and junctions between them and some
histological features, grade and clinical stage of the neoplasm were compared.

All investigated colon cancer cases (n=77) showed PCR products for possible exons V
and also for junction I/II. Using primers complementary to exons II, III, IV and to junctions
[I/II1, ITI/TV and IV/V the PCR products were present irregularly.

The statistically significant correlations between present or absent exon II, junction I/II
and II/IIT and grade of malignancy (p=0.04426) were determined. Exon II and junction I/II,
II/IIT were present in more advanced cases, classified as G2 and G3, whereas in cases
classified as G1 we probably observed possible splice variants of F.J 194940.1 gene that do
not have at least one of this elements.

We have also found a statistically significant dependence between present or absent
exons IV and V and junctions III/IV and IV/V and grade of malignancy (p=0.00002). In G1
and G2 cases all these parts of transcript F.J 19494(0.1 gene were present, whereas in cases
classified as G3 absence at least one of this elements was observed.

This data suggest that F.J 194940.1 gene undergoes alternative splicing. The presence
of all components of the first part of transcript and the absence of at least one of the elements
in the second part of transcript is associated with better prognosis for patients.

Grant support: Medical University of Lodz, Poland 503-30-15-2.
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2. NEW  TISSUE SPECIFIC RUK/CINSS FORM IN NORMAL
AND TRANSFORMED HUMAN THYROID TISSUES

0.l Basarabal, Ya.P. Bobakz, G.V. Pasichnykl, V.L Kolomiytsev3, L.B. Drobot!

"Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kiev, Ukraine;
Institute of Cell Biology, National Academy of Sciences of Ukraine, Lviv, Ukraine;
*Danylo Galytsky Lviv National Medical University, Department of Facultative Surgery, Lviv,
Ukraine.

Tumorigenesis is a multistep process that involves genetic alterations driving the
progressive transformation of normal cells into the malignant phenotype and is characterized
by a dysregulation of numerous signalling pathways. One of the key components of the
signalling networks involved in the control of cell physiology are adapter/scaffold proteins. In
particular, by binding to numerous effector proteins the adapter protein Ruk/CIN85 assembles
multimeric complexes implicated in down-regulation of receptor tyrosine kinases, negative
regulation of PI 3-kinase, cytoskeleton reorganization, adhesion and invasion phenomena, etc.
Ruk/CINS8S5 includes three N-terminal SH3 domains followed by proline- and serine-rich
regions and C-terminal coiled-coil domain. Its multiple splice variants revealed up to date in a
wide variety of cell types and tissues are truncated from N-terminus.

Study of Ruk/CINS85 expression in samples of benign adenoma, adenocarcinoma and
adjacent thyroid tissues using monoclonal antibody to N-terminal SH3A domain of
Ruk/CINSS5 revealed the presence of immunoreactive band that corresponds to protein with
apparent molecular weights of 85 kDa. Using anti-Rukg antibodies to C-terminal region of the
analyzed protein, Ruk/CINS85 forms of 140, 100, 85, 70, 56, 40 and 34 kDa were detected in
the majority normal and transformed thyroid tissue samples. Down-regulation of p85 was
revealed in the majority of thyroid tumor samples in comparison with adjacent tissue samples.
Additional feature of Ruk/CINS8S5 expression patterns in thyroid tissues is the presence of full-
length p85 form in Triton X-100-derived extracts of normal adjacent tissues whereas it was
not detected in the corresponding extracts of both benign adenoma and adenocarcinoma
samples and was revealed only in the total fraction of SDS-soluble proteins. These data may
reflect possible subcellular redistribution of p85 already at early stages of thyroid
carcinogenesis.

Taken together, these studies demonstrate that Ruk/CIN85 may represent a new
prognostic molecular marker/therapeutic target in thyroid cancer.
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3. EFFECTS OF UV RADIATION ON CANCER CELL LINES

M. Bieniek', A. Chudzikiewicz', A. Cichonska', A. Ochab', A. Cieslar-Pobuda?, S. Student® ,
R. Buldak3, M. Skonieczna®

'Student of the Faculty Of Automatic Control, Electronics And Computer Science, Silesian
University of Technology, Gliwice, Poland; *System Engineering Group, Institute
of Automatic Control, Silesian University of Technology, Gliwice, Poland; *Department
of Physiology in Zabrze, Silesian Medicine University, Poland.

UV radiation may cause different effects in living organisms. On the molecular level
one of them is the formation of double-stranded DNA breaks (DSBs) which is the most lethal
type of DNA damage. These breaks trigger a series of cellular response mechanisms like
phosphorylation of histone H2AX in Ser139 position. Phosphorylated histone (denoted as: y-
H2AX) can be measured using fluorescent microscopy as a number of nuclear foci per cell.
During UV irradiation reactive oxygen species (ROS) are also generated. In the normal
metabolism about 1-5% of O, is transformed into ROS. Elevated levels of reactive oxygen
species induce oxidative stress and cell damage. Reactive oxygen species interact with DNA
and lead to its oxidative damage, resulting in single base damage, DNA strand breakage or
adduct formation. Oxidative stress increases the metastatic potential, since it reduces cell
adhesion to laminin and fibronectin, both of which are extracellular matrix proteins (ECM).
During conformational changes of proMMP, active metalloproteinases (MMPs) responsible
for the degradation of ECM are produced. This step is a prerequisite for the tumor cell
migration after UV treatment. Especially MMP-2 (gelatinase A) and MMP-9 (gelatinase B)
increase invasion, migration and metastasic abilities of tumor cells. After exposure to UV the
behavior of irradiated cells changes, and some of them start to migrate outside the irradiated
field.

The main aim of this study was to assess the ROS and y-H2AX levels in different
cancer cell lines (Raji, HCT 116 p53+/+, HCT 116 p53-/- and Me45) after exposure to UV
(2000 J/m*). In the Wound Healing Test the migration was studied by observing the cancer
cells irradiated with 500, 1000 and 1500 J/m* of UV radiation. The effects were observed at
various time points after irradiation: for ROS and y-H2AX assays were performed after 0, 1,
2 and 3h, and for Wound Healing Test, after 24, 48 and 72h, respectively. Additionally,
expressions of some genes from the “DNA damage and repair” pathway were studied by the
real-time RT-PCR reaction.

The results confirmed that the effects of UV radiation in the studied cancer cells were
dose-dependent, especially in in vitro experiments. The level of ROS, compared to the non-
irradiated control cells, changed in time, similar to the level of DNA double-strand breaks
detected as the histone y-H2AX.

Wound healing test showed lethal effects for doses above 500 J/m” of UV, since only
control cells and cells irradiated by lower doses of UV migrated efficiently. ROS and histone
v-H2AX levels induced by UV decreased at later time points, owing to protective mechanisms
and DNA break repair processes activated in cancer cells.

This work was supported by grants No. N N 518497639 from the Polish Ministry of Education and Science,
and by the European Community from the European Social Fund within the RFSD 2 project.
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4. MIXTURE MODEL OF NMR AND ITS APPLICATION TO DIAGNOSIS
AND TREATMENT OF BRAIN CANCER

Franciszek Biﬁczykl, Joanna Polaﬁskal, Rafat Tarnawski’

Institute  of  Automatic ~ Control,  Silesian ~ University of Technology, —Gliwice;
’Maria Sklodowska-Curie Memorial Cancer Center and Institute of Oncology, Gliwice.

The aim of this project was to develop a system for pre-processing and modeling of
NMR spectra. Such a system was used to determine impact of parameters and different
modeling techniques on estimated tumor size. Medical data were collected at the Institute of
Oncology in Gliwice. The data were originated from healthy individuals and from patients
with tumors of different kind and stage. It was also possible to process spectra taken for
patients undergoing treatment (after surgery).

The first step was to study NMR phenomena to ensure what kind of data must be
extracted and what kind of results is expected. All necessary constraints and demands were
examined. During our investigation most commonly used methods for removing distortion
from data were examined and implemented. It was necessary to remove baseline from the
spectrum before modeling. Wander method was chosen, from all the examined ones, because
the results obtained with it were satisfactory (according to assumed spectrum quality
measure). Next step was devoted to noise removal. Savitzky - Golay filter was chosen as a
proper one and its parameters were set according to an assumption that SNR in case of 'H
MRS should be equal 5%. Methods of spectrum quality improvement, such as zero filling and
phase correction, were implemented as well. Mixture model was created using a mean
spectrum calculated from all voxels placed in tested area. Expectation-Maximization
modeling algorithm was examined and its most proper application was discussed and
implemented into the final software solution. Proper model was chosen by means of Bayesian
Information Criterion. Worth noticing is that EM was performed only once for every patient.

The obtained parameters/model were used to determine the amount of distinct
metabolite visible in 'H human brain MRS. In line with the demand that data must be
presented with reference it is possible to choose proper one before final computations. Results
were reorganized in the same order as voxel placement in area under investigation. To
improve quality of obtained heat map, the result matrices were spanned.

Final results (Fig.1) were compared with MRI image. This idea enabled us to conclude
whether it is possible to estimate tumor placement and size. Results of our computations are
satisfactory, e.g. it is visible that metabolites which are not present in healthy voxels are
visible in tumor parts, so the project will be continued in the future. In the next step we will
investigate border area of tumors to check influence of treatment on tumor growth.
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Fig. 1. Example of heat map returned for tested area.
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This work was partially supported by the grant MNiSW, N N402 350638.
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S. PHYSICAL AND BIOLOGICAL STUDIES OF PHTHALOCYANINE
DERIVATIVES — POSSIBLE PHOTOSENSITIZERS FOR PDT

B. Boroﬁl, A. Szurkol’3, M. Rams—Baronl, R. Wrzalikl, J. Nackiewiczz, K. Balinl,
A. Sochanik® , A. Ratuszna'

T4 Chetkowski Institute of Physics, University of Silesia, Katowice, Poland; ’Institute
of Chemistry, University of Opole, Opole, Poland; *Maria Skiodowska-Curie Memorial
Cancer Center and Institute of Oncology, Gliwice, Poland.

Photodynamic therapy (PDT) is a novel modality in cancer treatment. It requires the
presence of three factors which in cooperation lead to the destruction of cellular structures: a
chemical compound called photosensitizer (which should selectively accumulate in cancer
cells), molecular oxygen, and irradiation with light of appropriate wavelength (consistent with
the absorption spectrum of such photosensitizer).

Phthalocyanines and its derivatives are interesting candidates for photodynamic
therapy because of their chemical structure which is closely related to some naturally
occurring chromophores. In comparison with porphyrins, the phthalocyanines have absorption
maxima shifted towards longer wavelengths which makes them potentially better
photosensitizers. Two phthalocyanine derivatives were investigated in this study: a zinc
(ZnPcOC) and a copper (CuPcOC) octacarboxyphthalocyanines.

Examination of physical properties is usually the first step in determining PDT
usefulness of a photosensitizer. The absorption spectra of zinc and copper octacarboxy-
phthalocyanines in DMSO were recorded at two concentrations (0.5 and 5 pmol/dm?®) and this
yielded information about absorption maxima of these compounds. The fluorescence spectra
recorded for the same concentrations of compounds gave information about interactions
between the investigated compounds and the solvent used (DMSO). XPS spectroscopy was
applied to determine chemical composition of the investigated compounds and the kind of
chemical surroundings of each element in the molecule. IR and Raman spectroscopic
investigations were carried out to confirm chemical composition of the compounds. In
addition, this allowed identifying functional groups present in the analyzed compounds.

Physical scrutiny of both octacarboxyphthalocyanine derivatives was supplemented by
biological studies of their in vitro properties using the HCT 116 +/+ (Human Colon
Carcinoma) cell line.

Dark cytotoxicity of ZnPcOC or CuPcOC was examined at several concentrations (0.5
- 12 pmol/dm’ range). MTS assays were performed in order to assess the fraction of cells
surviving the 24-hour incubation with a given compound.

The ability of photosensitizers to accumulate in HCT 116 cells was assessed by
checking cell lysate fluorescence at appropriate wavelengths (consistent with the absorbance
spectrum of the respective photosensitizer). The lysates were obtained through detergent
addition to cell cultures incubated with either compound for various time periods.

The photocytotoxicity of both octacarboxyphthalocyanine derivatives was investigated
for several concentrations and for two incubation periods (24 and 48 hours). Upon termination
of incubation the cell cultures were irradiated with laser light of appropriate wavelength and
MTS assay performed after additional 24 hours.

This study was supported by the Polish Ministry of Science and Higher Education  (grant No.
0538/R/T02/2007/03).
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6. EFFECTS OF HIGH ELECTRIC FIELD PULSES ON HUMAN CELL LINES

Anna Choromafiska!, Nina Skotucka', Matgorzata Daczewska®, Jolanta Saczko',
Julita Kulbackal, Agnieszka Chwiikowskal, Iwona Kamiﬁska3, Matgorzata Kotulska®

"Department of Medical Biochemistry, Medical University, Chalubinskiego 10 St., 50-368
Wroclaw, Poland; ‘Department of General Zoology, Zoological Institute, University
of Wroclaw, Sienkiewicza 21 St, 50-335  Wroclaw, Poland: >Department
of Pathomorphology, Medical University, K. Marcinkowskiego 1 St., 50-368 Wroclaw,
Poland; ‘*Institute of Biomedical Engineering and Instrumentation, Wroclaw University
of Technology, pl. Grunwaldzki 13, 50-370 Wroclaw, Poland.

Cell membranes are sensitive to electromagnetic fields. Under certain conditions
plasma membrane of a cell loses its continuity. This phenomenon is used in electroporation.
Its exact mechanism is still not fully understood. Due to their small size, combined with their
very high dynamics, electropores cannot be visually observed. This new pathway into the
cytoplasm is non-selective and only controlled by the electric field parameters.

Electroporation is regarded as the cleanest method of gene transfection, i.e.
introducing foreign molecules into a cell. Electrically supported transport of drugs into cells
has led to the development of electrochemotherapy (ECT).

The barrier function of plasma membrane of normal human (gingival) fibroblasts and a
cancer (breast adenocarcinoma) cell line exposed to high electric field was examined by
ultrastructural analysis using an electron emission microscope (Zeiss EM 900) and the
viability test (MTT assay).

We investigated the effect of different parameters of electroporation (100, 400, 700, 800
or 1000 V/cm, 50 ms, 5 impulses). We used two thin stainless-steel parallel electrode plates
placed 4 mm apart.

The cytotoxicity effects in both cell lines were dependent on electroporation
conditions. This technique can possibly be applied with success in chemotherapy to deliver
drugs into tumor cells, because no significant ultrastructural changes can be observed.
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7. A NOVEL STRATEGY TO COMPARE 3D PROTEIN STRUCTURES BASED
ON LOCAL STRUCTURAL PROPERTIES

Pawet Daniluk, Bogdan Lesyng

Department of Biophysics and CoE BioExploratorium, Faculty of Physics, University
of Warsaw, Zwirki i Wigury 93, 02-089 Warsaw, and Bioinformatics Laboratory,
Mossakowski Medical Research Centre, Polish Academy of Sciences, Pawinskiego 35,
02-106 Warsaw, Poland, pawel(@bioexploratorium.pl.

Assessing similarities between proteins has always been a key problem in
bioinformatics and molecular biophysics. Traditional solutions originate from the Smith-
Waterman dynamic-programming algorithm, which has been in many ways generalized from
comparing one-dimensional sequences to spatial structures. The problem itself is crucial in
many biological contexts, such as searching for evolutionarily-related proteins, reconstructing
filogenetic trees, protein modeling or various drug-design applications.

Presently used methods pose many problems with so-called difficult similarities,
which either contain sequential permutations or spatial distortions. Therefore, a demand exists
for a robust and efficient approach overcoming these difficulties and this may lead to
discoveries of previously unknown structural relationships.

We present a novel strategy for the protein structure comparison based on formalism
of the so-called “local descriptors of protein structure”. We demonstrate capabilities of this
strategy in finding non-sequential and non-rigid-body alignments. When tested on difficult
hand-curated alignments it is capable of achieving a 77% accuracy, whereas a commonly used
state-of-the-art method- (DALI) exhibits a 60% accuracy. A multiple structure comparison
approach is under development, and its basics will be briefly reported. A DEDAL service,
capable  of  comparing pairs of  structures, is  available online at
http://bioexploratorium.pl/EP/DEDAL.

Acknowledgements: These studies were supported by the MNiSW grant (2437/B/P01/2009/36).
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8. FUZZY ANALYSIS IN MODELLING OF MAGNETIC MEMBRANES
PARAMETERS

Gabriela Dudek, Aleksandra Rybak, Monika Krasowska, Anna Strzelewicz,
Zbigniew J. Grzywna

Department of Physical Chemistry and Technology of Polymers, Faculty of Chemistry,
Silesian University of Technology, Strzody 9, 44-100 Gliwice, Poland.

Oxygen has many commercial, industrial, and other uses that can be classified into
four major categories: metallurgy, rocketry, chemical synthesis, and medicine. The best-
known medical application of oxygen is in oxygen therapy, where patients who are having
trouble breathing are given doses of pure or nearly pure oxygen. Oxygen is used in the
treatment of a number of illnesses and states with underlying hypoxia, in surgery (heart or
congenital defects), to control anaerobic infections, to increase the effectiveness of
radiotherapy for malignant neoplasms, and in a number of other diseases. Oxygen can be
separated by a number of methods and then either used immediately or stored for future use.
The main types of sources for oxygen therapy are liquid storage (liquid oxygen is stored in
chilled tanks), compressed gas storage (the oxygen gas is compressed in a gas cylinder), and
instant usage (an electrically powered oxygen concentrator can create sufficient oxygen for a
patient to use immediately).

In our previous papers we proposed a concept of enriching air in oxygen by polymer
membranes filled with neodymium powder and magnetized (“magnetic membranes™). The
idea of implementing some external fields as a principle for gas mixtures separation (air in our
case) is very promising. The idea of “magnetic membranes” is based on the observation that
oxygen and nitrogen have quite different magnetic properties, i.e. oxygen is paramagnetic
whereas nitrogen diamagnetic, which gives a real chance for their separation.

Using fuzzy set theory, we created a system which helps to predict the best parameters
of the magnetic membrane. We used the Mamdani model implemented in the Fuzzy Logic
Toolbox in Matlab. As inputs in our system we took the following parameters: kind of
polymer, magnetic induction, kind, amount and granulation of magnetic powder. Better
estimates of membrane parameters will allow to obtain greater enrichment of air in oxygen.
Choosing the best values of the magnetic membrane parameters can be very efficient and
quick thanks to the fuzzy set theory.
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ON THE ANTIPROLIFERATIVE ACTIVITY OF TAMOXIFEN ON HUMAN
BREAST CANCER CELL LINE MCF-7
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The analogs of vitamin D3 named PRI-2191, PRI-2201, PRI-2202, PRI-2205 were
previously tested for their antiproliferative activity against different cancer cell lines. In
general, all compounds have revealed similar or higher activity in cancer cell growth
inhibition tests, as compared to calcitriol.

In this paper, the effect of in vitro pretreatment with calcitriol (or its above-mentioned
analogs) on antiproliferative activity of tamoxifen has been evaluated using MCF-7 cells. The
cells were exposed to various concentrations of calcitriol, PRI-2191, PRI-2201, PRI-2202 or
PRI-2205 and tamoxifen. The cytostatic effect was measured by the SRB assay and then the
results were reported as ICs (the half maximal inhibitory concentration), i.e. the dose of the
tested compound which inhibits proliferation of cancer cells by 50%.

The in vitro study of combined treatment with vitamin D3 analogs and tamoxifen using
MCF-7 cell line showed an increase in cell proliferation inhibition when compared to
tamoxifen alone. This effect was obtained by using lower doses of analogs (10, 1 or 0.1nM) or
tamoxifen (1pg/ml).

Using vitamin D analogs at the dose of 10 or InM allows reducing the dose of
tamoxifen by 50% and still the same level of inhibition of cancer cell growth can be observed.
Moreover, 100nM of PRI-2201 allows to decrease the tamoxifen dose up to 11.5 times.

Cell cycle analysis showed an increase in the percentage of cells in GO/G1 phase and a
decrease of those in S phase, when cells were treated with calcitriol or its analogs combined
with 1pg/ml of tamoxifen.

The highest percentage of cells in GO/G1 phase was obtained for tamoxifen combined
with calcitriol or PRI-2201. Analogs used alone did not influence the cell cycle.

We previously demonstrated synergistic antiproliferative activity of 1,24-(OH)2D3 in
combination with some known antitumor drugs using an HL-60 human leukemia model [1, 2].
The antitumor effect of PRI-2191, PRI-2202 and PRI-2205, combined with cytostatics in
mice mammary and lung cancer models was also evaluated [3].The results presented suggest
that the improved therapeutic effect may be achieved in vivo by the combined application of
the analogs of calcitriol (without calcemic activity) with antitumor agents also on human
breast cancer cell line.

Keywords: calcitriol; vitamin D; analogs antiproliferative activity
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HSPA (HSP70) proteins are molecular chaperones and well-characterized
cytoprotective agents. They can prevent toxic effects of various kinds of stress, such as
hyperthermia, oxidative stress, drug treatment or radiation. The common feature of these
chaperones is their ability to bind to other proteins and to stabilize their structure and to
facilitate acquisition of proper conformation. The HSPA2 protein, which is a member of
HSPA family, was first detected as spermatocyte-specific chaperone, crucial for meiotic
division. Recently its expression has been detected in various specialized somatic cell types.
The activation of HSPA2 expression was also reported by us in many cancer cell lines and in
primary tumors. However, the role of this protein in somatic and cancer cells remains poorly
characterized.

The present work was aimed to determine whether the HSPA2 overexpression
influences the resistance of normal somatic cells to various kinds of cytotoxic stimuli. To
perform our study we created an in vitro model based on V79 Chinese hamster fibroblasts. By
retroviral gene transfer, we developed two heterogenic cell pools: one transduced with the
vector carrying HSPA2 coding sequence under the constitutive CMV promoter and another,
transduced with the control vector. Next, we analyzed resistance of obtained cells to different
cytotoxic agents used in cancer therapy.

We found that the HSPA2 overexpression increased viability and reduced mortality of
V79 fibroblasts treated with bortezomib and heat shock. On the other hand, no differences in
cell pools sensitivity (control versus HSPA2-overexpressing) were observed after treatment
with ionizing radiation, antimitotic drugs and DNA-damage inducing agents. Both V79 pools
exposed to bortezomib intensively entered G; arrest what resulted in induction of apoptotic
death. In analyzed cells bortezomib treatment activates caspase-dependent apoptosis pathway.
Cell cycle analysis and TUNEL assay analysis showed that in HSPA2-overexpressing cells
the rate of apoptosis was significantly lower.

Taking together, our results revealed that HSPA?2 acts as an antiapoptotic agent able to
specifically protect V79 fibroblasts against harmful effects of proteotoxic stress caused by
bortezomib.
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HSPA2 is the member of heat shock protein HSPA (HSP70) family, originally found
in spermatocytes as a protein crucial for meiotic division. HSPA2 is expressed in cell-type
specific manner in some normal somatic tissues, however, its high level has been detected in
various cancer cell lines and primary tumors. It has been also found that inhibition of HSPA2
expression in breast and bladder cancer cell lines my affect cells proliferation and viability.

The presented study aims to investigate the HSPA2 protein expression in non-small
cell lung carcinoma (NSCLC) primary tumors and to characterize possible role of HSPA2 in
NSCLC cancer cell lines. In normal lung HSPA2 protein was found only in bronchial
epithelium. Analysis of primary lung squamous cell carcinoma cases (n=61) showed that
HSPA2 protein is expressed in 61% of tumors. The HSPA2 expression was more frequently
detected in lower volume tumors (T2 versus T3, p=0.005). There was also a strong tendency
for less frequent HSPA2 expression at more advanced stages (IB/IIIB, 74%/44%). Thus, the
results of immunohistochemistry indicate that HSPA2 expression can be downregulated
during NSCLC progression.

To search for functional significance of HSPA2 expression in NSCLC, we performed
an in vitro study in NCI-H1299 cells which express HSPA2 at high level. The HSPA2
expression was downregulated in these cells by retroviral RNAi-inducing constructs. Two
stable pools of cells were established (antibiotic selection after transduction): one, with
significantly reduced HSPA2 synthesis and the control with unaffected HSPA2 level.
Surprisingly, no differences in proliferation rate were observed between both pools cultured
under normal conditions. Subsequently, cells were screened for its sensitivity to the drugs
used in lung cancer therapy. The HSPA2-negative cells sustained higher proliferation
potential and showed lower mortality after cisplatin treatment than the control. Analysis of
LC3-GFP protein localization indicated that cisplatin triggers macroautophagy in NCI-H1299
cells. In the HspA2-negative cells treated with cisplatin lysosomal fraction increase was
significantly higher what suggests more intensive global pro-survival autophagy.

Taking together, our study showed that HSPA2 is synthesized efficiently in NSCLC
primary tumors and its level decreases during progression of disease. Downregulation of
HSPA2 in NCI-H1299 cells increased their resistance to cisplatin treatment. Mechanism of
this phenomenon is unknown at present, however our preliminary results suggest that HSPA2
can affect effector phase of autophagy and finally sensitize NCI-H1299 cells to cisplatin
treatment. However, the question whether HSPA?2 can be the marker of cisplatin sensitivity in
NSCLC remains open.
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Metallothioneins take part in the homeostasis of metals which are necessary for proper
metabolism and they also take part in the detoxication of toxic metals from the tissues. They
also protect tissues from the effects of reactive oxygen species, radiation, electrophilic
pharmacologic agents used in the cancer therapy and from mutagens. The objective of the
presented study was to determine the relation between metallothioneins and the
microelements - zinc, copper, and manganese — in meningioma (type of brain tumor) cells.
The study material were brain neoplastic samples of tissue resected during neurosurgery.

All of the study material (G1 meningiomas; n = 23; patients’ age: 42-68) was obtained
from Neurosurgery and Pediatric Neurosurgery Clinic, Medical University in Lublin.

The level of metallothioneins was determined by the cadmium-hemoglobin affinity
assay using a cadmium isotope (‘*’Cd); the concentration of microelements was determined
by atomic absorption spectrometry.

In the meningioma cells the following values of correlation coefficients were
determined: between levels of metallothionein and of zinc (0.37, p = 0.085), between levels of
metallothionein and of copper (0.60, p =0.022), and between levels of metallothionein and of
manganese (-0.42, p = 0.045).

In our own studies positive correlation was observed between the levels of
metallothionein and zinc, and between the levels of metallothionein and copper. Negative
correlation between the concentration of metallothioneins and manganese ions, that has been
found in neoplastic tissues indicates that their roles are independent.
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Hypoxia is a common feature of tumor microenvironment caused by insufficient
oxygen supply of rapidly proliferating tumor cells. Low oxygen tension stimulates expression
of many genes crucial for tumor growth processes such as: angiogenesis (VEGF), cell
proliferation, glucose metabolism (GLUT), apoptosis (BNIP3) or invasion (LOX).

A well known family of proteins involved in cellular response to stress is that of Heat
Shock Proteins (HSPs), cytoprotective agents able to increase cell resistance to various
stressful and cytotoxic stimuli. Recently it has been shown that hypoxic conditions can induce
expression of heat shock proteins; however data on this issue are equivocal.

In the presented study we investigated whether expression of selected HSP genes
(HSPBI1, HSPAI, HSPA2, HSPAS, HSPY90AAI, HSP90ABI and HSPHI) is activated by
hypoxia in tumor cells originating from various human cancers (skin — A431, lung —
NCIHI1299, prostate - PC3). Tumor cells were cultured under hypoxic (1% oxygen) and
standard (21% oxygen) conditions for 1 - 48 hours. Subsequently, total RNA was isolated and
used for semiquantitative analysis of gene expression (semiqRT-PCR). As positive controls of
hypoxic condition known hypoxia-regulated genes were used (CALX, GLUTI and NDRGI);
the reference genes were /8SRNA and cyclophilin A.

We show that the expression of HSPBI, HSPA1 and HSPAS is modulated by hypoxia in
the analyzed cell lines, though the kinetics and level of the expression changes differed
between the cell types. Only HSP27 upregulation was found in all analyzed cell lines. We did
not detect elevated transcription levels for HSPA2, HSP90AAI, HSP90ABI and HSPHI genes
in any of the studied cell lines under hypoxic conditions.

To sum up, our results clearly show that hypoxia induces expression of selected HSP
genes in a gene-specific and cell-type specific manner. Thus, we postulate that findings about
hypoxia-regulation of HSP genes pertaining to a given cell type must not necessarily be
applicable to other ones.

49



14. 1H-INDOLE-3-CARBOXALDEHYDE - THE STARTING MATERIAL
TO DEVELOP POTENTIAL ANTITUMOR AGENTS

Barbara Hachuta, Anna Jarczyk
Institute of Chemistry, University of Silesia, Szkolna 9, 40-006 Katowice.

The indole ring system is a structural element of many natural and/or synthetic organic
compounds exhibiting biological and pharmacological activities, such as anti-allergic and
antimicrobial, antifungal, antibacterial, as well as anticancer properties [1].

1 H-Indole-3-carboxaldehyde (I3CA) is the starting material to synthesize 1H-indole-3-
carbinol (I3C) and its metabolites exhibiting potential anticancer properties. 13C 1is the
substance found in a wide variety of plants, including members of the Cruciferous family, and
it is easily converted in vivo to DIM (3,3’-diindolylmethane), which is also biologically active
[2]. I3C has received special attention as a possible chemopreventive agent because of its
anticarcinogenic effects in experimental animals and humans [2]. I3C has also been found to
inhibit the growth of various types of cancer cells (i.e. breast, prostate, colon and cervical
cancer) and possibly to inhibit breast cancer invasion and migration [2]. One of the primary
mechanisms by which I13C prevents tumorigenesis is the selective beneficial alteration of
Phase I and Phase II carcinogen-metabolising enzymes [3]. I3C has also been shown to have
antiestrogenic activity that is proposed to account for its protective and antiproliferative
effects on estrogen-responsive tissues [3].

Structural modifications of I3C/DIM to develop novel indole derivatives with
improved potency have been the focus of many recent investigations. This medicinal
chemistry effort has led to several different classes of novel agents with distinct
pharmacological activities [4-6]. The novel I3C-derivatives are potent antitumor agents that
modulate multiple aspects of cancer cell cycle regulation and survival, including intracellular
kinase signaling, cell cycle checkpoint control, mitochondrial integrity and caspase activation.
This broad spectrum of antitumor activities in conjunction with low toxicity suggests their
viability as part of a therapeutic strategy for cancer [4-6].

1 H-Indole-3-carboxaldehyde, as well as its deuterium isotopomer, have also been the
subject of a study exploring the mechanism of IR spectra generation of hydrogen-bonded
molecular crystals [7]. The spectroscopic studies were preceded by X-ray crystal structure
analysis of I3CA [8, 9]. The spectra revealed a non-random distribution of protons and
deuterons in the lattices of the isotopically diluted crystals of I3CA. The dynamic co-
operative interactions are the source of a specific natural phenomenon of mutual recognition
of the hydrogen isotope atoms. The new kind of cooperative interactions seems to be
responsible for the changes in the metabolic processes in the heavy water environment.
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Introduction and aim: A phenomenon known as radiation induced bystander effect
based on single-dose radiation experiments in vitro and in vivo has been well documented in
the literature. However, information on the bystander effect after fractionated doses of
ionizing radiation is lacking. Bystander effect, which induces some changes (usually of a
destructive nature) in cells adjacent to the irradiated cells, mediated by molecular signals
emitted by hit cells is likely to have clinical significance. Therefore, our study was aimed to
explore the radiation dose fractionation on bystander effect in an in vitro system. The most
important observations gained in the experiments are presented.

Materials and Methods: Co-incubation system which allows a long term contact of
irradiated and neighbor cells was applied. Human malignant melanoma Me45 cells growing in
6-well plates were irradiated in situ with 1.5, 3.0, 4.5 and 6.0 Gy given as single dose or as
dose divided into 3 fractions of 0.5, 1.0, 1.5 and 2.0 Gy given on 3 consecutive days. The X-
rays generated by a therapeutic accelerator (Clinac 600) were used. Non-irradiated control
cells were sham-exposed. After irradiation, neighbor cells growing in inserts with 0.4 um pore
size membrane separating the cells but allowing medium circulation between both culture
systems, were inserted into wells with irradiated cells and co-incubated. Before irradiation
medium in wells and inserts was replaced with fresh one (in fractionated system inserts were
transferred from irradiated wells into empty wells and returned after each fractionated
irradiation). To observe the response of hit and bystander cells, after the assumed time of
incubation (0, 24, 48 h) we performed the following tests: microscopic analysis of
micronuclei and apoptosis and classical clonogenic assay.

Results: The results obtained show that both single-dose irradiation and fractionation
of the dose into three daily fractions effectively induced bystander effect in Me45 malignant
melanoma cells. However, factionated irradiation appears to be much more effective in
inducing micronuclei in directly hit and bystander cells, especially at low doses (1.5-3.0 Gy).
Higher apoptosis induction was clearly seen in hit (especially in bystander) cells at all doses
in the fractionated system. Whereas clonogenic cell survival of hit cells is comparable in both
systems of irradiation, the survival of bystander cells drops to much lower values for a single
low dose of 1.5 Gy, but between 3.0 — 6.0 Gy it is roughly the same for both.

Conclusion: We suggest that fractionation of radiation dose directs the cells to
apoptotic way of death, whereas single dose probably kills the cells mostly through necrosis.
The knowledge of bystander effects in a dose fractionation system can be particularly
important for treatment planning in case of patients undergoing fractionated radiotherapy.

This work was supported by grant No N N518 497 639 from the Polish Ministry of Education and Science.
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Many endogenous and exogenous substances important to human health, such as fatty
acids, cholesterol, bile acids, prostaglandins, hormones, vitamins, environmental contaminants,
drugs that interfere with processes of biosynthesis and metabolism, a cascade of biochemical
changes associated with its origins in the hypothalamic-pituitary-adrenal and hypothalamic-
pituitary-gonad axes, and - above all - various substrates and products of these changes, all of
them affect the genes encoding cytochrome P450 enzymes and, indirectly, the phase II
biotransformation processes. It has been proven, for example, that the expression of cytochrome
P450 in the liver may be affected by different substances decreasing or increasing its level [1-4].
CYPI1AI, 1A2 and 3A4 metabolize procancerogenic substances, such as benzo(a)pyrene found in
grilled foods, smoke, fumes, etc., as well as endogenous and exogenous estrogens, which can be
converted to carcinogenic derivatives and initiate carcinogenesis [5-7]. Imbalances in the
transcriptional activity of genes involved in phase I and II biotransformation may lead to the
accumulation of carcinogenic derivatives.

The aim of this work was to compare the expression of genes encoding enzymes I and II -
phase of biotransformation processes at different clinical stages of endometrial adenocarcinoma.

Total RNA from frozen tissue homogenate was extracted using Trizol ® Reagent from
Invitrogen. Purified cRNA was labeled and hybridized with HG-U133A microarrays. The results
obtained from the G2500A scanner, were statistically documented by the Microarray Suite 5.1
program and normalized using RMA Express.

Identification of transcripts from the microarray was based on the panel of genes active in
phase I and II of biotransformation. The obtained results were clustered and compared between
samples using statistical methods (Statistica 7.1 program).

The expression levels of CYP /Bl and UGTIA6 and UGTIA10 in the tested endometrial
adenocarcinoma samples was increased, depending on the clinical stage of cancer.
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The broad concept of carbohydrate metabolism involves many catabolic and anabolic
biochemical processes associated with glycolysis, Krebs cycle, pentose phosphate pathway,
gluconeogenesis, respiratory chain, distribution and glycogen synthesis, and all of the proteins
involved in these processes. About five hundreds different molecules make up the mutual
interdependence landsdcape of these processes. Impaired physiological performance of any of
them affects wrong information transfer and may contribute to the emergence of tumor cells.

In the present study we attempted to determine the changes in the transcriptional
activity of genes associated with metabolism of carbohydrates in the colon cancer at different
clinical stages. For this purpose, homogenates of surgical specimens of intestinal RNA was
isolated and processed in accordance to the Affymetrix HG-U133A microarray. Statistical
data analyses were conducted using the GeneSpring software.

During the analysis three transcripts associated with metabolism of carbohydrates were
distinguished. Significant increases of REGIA and CEL and decreases PYY were found.
REGIA - regenerating islet-derived la, (209752 _at), this gene encodes a protein (lithostathine
-1-alpha, responsible for regulation of cell proliferation) that is secreted by exocrine pancreas.
It is associated with islet cell regeneration and diabetogenesis. It may be involved in
pancreatic lithogenesis, hencefrom its name.

CEL - carboxyl ester lipase (bile salt-stimulated lipase, 205910 s at), is a gene that
encodes an enzyme produced by the pancreas in adults, aiding in the digestion of fats. It has
been found in the pancreatic secretions of all species.

PYY — peptide YY(207080_s_at), this gene encodes a protein which exerts its action
through NPY receptors (Neuropeptide Y receptor). It inhibits gastric motility and increases
water and electrolyte absorption in the colon and may suppress pancreatic secretion. It is
responsible of cell motility, cytoskeleton organisation and biogenesis as well as cell
proliferation.

These genes play an important role in the endocrine and exocrine pancreas function
and may regulate energy and glucose homeostasis in colorectal cancer.
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Background: NF-«B transcription factor regulates numerous genes important for
inflammation, the immune response and cell survival. HSF1 is the primary transcription factor
activated under stress conditions that is responsible for induction of genes encoding heat
shock proteins. However, the NF-kB activation pathway is blocked by heat shock. Here we
have investigated whether active HSF1 is responsible for blocking the NF-kB activation
pathway.

Material and methods: Activation of the NF-kB pathway and expression of NF-kB-
dependent genes was analyzed in TNFa-stimulated U2-OS human osteosarcoma cells that
were either preconditioned with hyperthermia or engineered to express a constitutively active
form of HSF1 in the absence of heat shock.

Results: We found that hyperthermia resulted in a general blockade in the degradation
of the IkBa inhibitor, nuclear translocation of NF-kB and expression of NF-kB-dependent
target genes. In marked contrast, the presence of constitutively active HSF1 did not block
TNFa-induced activation of the NF-xB pathway or general expression of the NF-xB-
dependent genes.

Conclusion: We have proven that, in the absence of heat shock, the NF-kB activation
pathway is not inhibited by active HSF1 transcription factor nor by increased levels of
HSF1-induced HSP70i.
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Anna Jarczyk, Barbara Hachuta
Institute of Chemistry, University of Silesia, 9 Szkolna Street, 40-006 Katowice, Poland.

It was an important component of nuclear reactors during World War II, but nowadays
more and more it is used to measure certain physiologic conditions in humans. We are talking
about heavy water. From the physicochemical point of view, the heavy water differs little
from the “normal” water, but these small differences are significant in biological systems.
Deuterium oxide manifests a few toxic biological effects in cancer cells and tissues [1-5].
Experiments in animals have shown that the toxicity of deuterium water is irrelevant,
if the degree of deuteration doesn’t exceed 25% of the total quantity of liquids [6].
Also, a small amount of D,O administrated orally (or parenterally), isn’t dangerous for
people. However, after transcending the limit value, it decreases the efficiency of
deoxyribonucleic and ribonucleic acids replication, causes dysfunction of mitosis and
membrane functioning and, in effect, leads to cell cycle arrest [3,7]. In recent years several
investigation leads were focused on D,0O antitumor, cytostatic and cytoxoxic properties.

This diametric difference in biological processes between light and heavy water,
effectively explains the relatively new theory of H/D “self-organization” isotopic effects
in hydrogen bond system. For a mixed H/D isotopic crystalline samples there is a non-random
distribution of H and D between the hydrogen bridges. And, of greatest potential biological
importance, it seems that this effect exists irrespectively of the size of H/D isotopic exchange.
This effect is the result of dynamic co-operative interactions in small crystals system
hydrogen bonds, such as dimers. In the deuterium oxide environment, these mechanisms are
probably responsible for some significant changes in metabolic processes affecting living
organisms.

We suppose that these dynamic cooperative interactions occur also in biomolecules,
and their better understanding could be helpful in developing new anticancer therapies.
The energy of discussed interactions varies by isotope dilution and affects the properties
of biological compounds (such as conformation of proteins and peptides) [8].

References:

[1]. A. Kohen, H.-H. Limbach, Isotope effects in Chemistry and Biology, CRC Press, New York, 2006.

[2]. J.E. Thomson, Biological Effects of deuterium, New York, The MacMillan Company, (1963).

[3]. K.B. Goodall, In Search of the Fountain of Youth, Preliminary Analysis of Deuterium's Role in DNA
Degradation, (2003) 1-15.

[4]. H. J. Altermatt, J. O. Gebbers, J. A. Laissue, Cancer, 62 (1988), 462.

[5]. H.H. Takeda, Y.Nio, H.Omori, K.Uegaki, N.Hirahara, S.Sasaki, K.Tamura, H.Othani, Anti-Cancer Drugs, 9
(1998), 715.

[6]. H. Rosen, E. F. Geever, C. W. Berard, S. M. Levenson, N Engl J Med., 270 (1964), 1142-1149.

[7]. J.Lampert, European J. Cell Biology, 51 (1990), 303-312.

[8]. H. T. Flakus, A. Pyzik, Chemical Physics, 1, 1,(2007), 49-59.

55



20. RADIATION-INDUCED DAMAGE IN CARDIAC ENDOTHELIAL CELLS
AS A MOUSE MODEL FOR RADIOBIOLOGY

Karol Jelonekl, Anna Walaszczykl, Dorota Gabrys'l, Monika Pietrowskal, Julia Haagenz,
Wolfgang Doerr?, Chryso Kanthou®, Piotr Widlak'

"Maria Sktodowska-Curie Memorial Cancer Center and Institute of Oncology, Gliwice,
Poland; *Klinik und Poliklinik fiir Strahlentherapie und Radioonkologie, Dresden, Germany;
ICancer Research UK Tumour Microcirculation Group, University of Sheffield, Sheffield,
UK.

Cardiovascular disease associated with radiotherapy has been recognized as an
important clinical problem. However, only few radiobiological models relevant for
assessment of cardiotoxic effects of ionizing radiation are available at the moment. Here we
describe isolation of mouse primary cardiac endothelial cells, a possible target for cardiotoxic
effects of radiation, which were then tested in in vitro culture. Cells were isolated from hearts
of adult animals (up to one-year-old), both control ones and irradiated with a 2- or 8-Gy
doses. In addition, cells isolated from the hearts of juvenile mice were cultured and irradiated
in vitro. We observed dose-dependent formation of histone H2A. X foci at places of DNA
breaks after direct in vitro irradiation. However, endothelial cells were resistant to induction
of DNA breaks after exposure to conditioned media from irradiated cells (endothelial cells,
cardiomyocytes and lymphocytes). In another experiment CECs, extracted from hearts of few-
days-old mice and kept in culture for one month, showed prominent feature of accelerated
senescence, an increased SA-B-galactosidase activity. Increased levels of actin stress fibres
were observed in the cytoplasm of cardiac endothelial cells isolated from irradiated animals;
elevated levels of such fibres were detected even in cells isolated 20 weeks after irradiation. A
high dose of radiation (16 Gy) did not increase permeability for Dextran 40000 of the
monolayer formed by the isolated endothelial cells. Up-regulated expression of Veaml and E-
sel genes was observed after 8 Gy irradiation in vitro and in cells isolated few days after
irradiation in vivo. In addition, irradiation of animals resulted in elevated expression of
Hsp70i gene detected in cells isolated 20 and 40 weeks after the exposure. Radiation-related
changes observed in cardiac endothelial cells isolated long time after the exposure of animals,
i.e. persistence of actin stress fibres and elevated expression of Hsp70i, might be relevant for
long-term cardiotoxic effects of ionizing radiation.
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21. DESIGNING CUSTOM COMPUTATIONAL TOOLS FOR LONG-TERM
MONITORING OF PATIENTS AND ASSESSING EFFICACY OF TREATMENT
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Design of novel treatment strategies requires extensive and strict monitoring of
patients' condition and reaction to therapy. This process is aided by specialized software
solutions, which serve a double role as a repository of information and a tool for statistical
analysis of the collected knowledge. Unfortunately, smaller scientific projects conducted in
clinical and academic contexts often lack the resources and interdisciplinary skills needed for
development and implementation of custom software solutions which would serve their
particular needs. In this situation a wealth of information about patients becomes not easily
accessible and remains mostly dormant.

Together with a group of doctors at the Medical University of Gdansk we have
developed a web-based software platform which allows for easy storage and retrieval of
patients' data, including medical history, diagnostic results, information about treatment, etc.
The data is accessible through an intuitive interface and can easily be visualized, charted,
analyzed and searched using both simple and complex queries. The software is flexible
enough to allow for storage of practically any type of medical information and extensible
enough to include most statistical analysis tools. The platform is cloud-based and may be used
by collaborative projects with users and patients distributed across multiple sites. An elaborate
system of permissions separates information accessible by particular users and all data is
exchanged over secure encrypted connections.

Our platform is currently deployed at the Medical University of Gdansk and it is used
for clinical follow-up studies of patients with neuroendocrine tumors. The software platform
assists researchers in their daily work with patients, while the knowledge collected by the
study will be used to design new treatment strategies and statistically assess their efficacy
over time.

Further implementations are currently under development. In the future we hope to use
the platform to assist other researchers conducting similar studies. We are also planning to
expand the software with further statistical analysis tools and data interchange standards (e.g.
HL7, DICOM).
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Our investigations focus on the design and chemical synthesis of new HIV inhibitors
and anticancer drug candidates. New compounds were designed using the so-called fragment-
based design [1]. We use quinoline as a basic scaffold providing the basic system for new
compounds. Quinolines are an important class of biological effectors, which posses
a broad spectrum of activity, e.g. we described previously quinolines having the activity
against HIV inegrase [2]. Antifungal, antiasthmatic and antibacterial properties, have also
been identified [3,4]. 5,8-Quinolinodione is an interesting quinoline related system, that
shows a wide spectrum of activity, i.e. in natural antibiotics such as lavendamycin or
streptonigrin [5].

Enediyne antibiotics are another interesting target of potential anticancer therapy. They
have an extraordinary structure and a rare mechanism of action. Esperamicin, dynemicin,
shishijimicin or calicheamicin are examples of enediyne-type compounds [6].
Complex chemical structure, high cytotoxicity, difficulties of acquiring from natural
resources, low selectivity of action and multi-step synthesis all limit natural enediyne-based
antibiotics in their clinical applicability [7].

The main aim of our research was to chemically synthesize and biologically evaluate
the compounds connecting both systems, i.e. 8-quinolinodiones and enediynes (Scheme 1).
This provides simple model compounds having the enediyne function.
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Scheme 1.

8-hydroxyquinoline or 5,8-quinolinodione analogues
8-hydroxyquinaldine

The result of combining these structures will hopefully provide an insight into new
dual-mode action of these drug candidates. We are greatly enhancing our knowledge related
to the potential meaning of these compounds in pharmaceutical chemistry. We will show here
the preliminary results of our synthetic approaches.

Financial support from MNISW grant No. N N405 178735 is kindly acknowledged.
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Purpose: Linear electron accelerators generate non-mono energetic radiation. During
passage through an absorbing medium, with increasing penetration depth, this radiation is
scattered and its energy spectrum becomes altered. Because biological effectiveness of
radiation is energy-dependent, such alterations in energy spectrum may affect biological
response of irradiated cells. In this study, electron radiation (22 MeV) dose distribution in a
water phantom was compared with biological effects (formation of micronuclei and induction
of apoptosis) in irradiated cells. The cells placed beside the beam axis were exposed to
scattered radiation at very low dose so we tested if bystander effects could play a role in the
response of cells exposed to radiation in the beam axis and outside the radiation field.

Materials/Methods: Experiments were performed using normal bronchial epithelial
cells (BEAS-2B) and lung cancer cells (A549). Measurements were performed for different
phantom depths (3-16 cm). Irradiated cells were placed in the beam axis or outside the
radiation field. In the bystander experiments the irradiation conditioned medium (ICM) was
transferred to non-irradiated (bystander) cultures on the same line as well as medium from
irradiated cancer cells was transferred to non-irradiated normal cells. The frequency of
micronuclei and condensation of chromatin characteristic for apoptosis process were
evaluated using the cytokinesis-block micronucleus test. Chromosomal aberrations were
analyzed on Giemsa-stained metaphase on microscopic slides. Cell cycle phase distribution
was analyzed by flow — cytometry.

Results: Discrepancy exists between the distribution of physical dose at different
depths of the water phantom and biological effects. It is of special meaning in case of
irradiation at bigger depths or placed outside the field during the exposure. When bystander
cells were incubated using medium transferred from cells exposed outside the radiation field
the number of apoptotic and micronucleated cells was similar to that observed after direct
irradiation. Conditioned medium collected from irradiated cancer A549 when transferred to
non-irradiated normal BEAS-2B cells induced in them micronuclei, apoptosis chromatid and
chromosomal aberrations but not change cell cycle phase distribution. This suggests that the
genetic damages observed in cells exposed to scattered radiation can be caused by factors
released by irradiated cells into the medium.

Conclusions: Our results can be explained by bystander effects induced by low-energy
scattered radiation generated during penetration of medium in a water phantom either in the
beam axis or outside of the radiation field. The bystander signals emitted from irradiated cells
may be responsible for the observed discrepancy between physical dose distribution and
biological effects. Our results suggest that healthy cells exposed outside the radiation field
during radiotherapy can be damaged to a greater extent than can be predicted from the
dosimetric curve of absorbed dose. Our finding suggest that healthy cells lying outside the
beam field may be damaged as a result of irradiation during radiotherapy — this is important in
both, treatment planning and in clinical practice.

This study was supported by a grant from the Ministry of Science and Higher Education, No. NN 402 4447 33.
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Glioblastoma multiforme (GBM) is the most common type of primary brain tumor in
adults. This neoplasm is highly lethal with an average survival of about 1 year. WIWOX, a
tumor suppressor gene located in a common fragile site FRA16D, is involved in
carcinogenesis and cancer progression in many different cancers. Reduced WWOJX expression
is associated with more aggressive phenotype and poor patient outcome in several cancers.
Our aim was to investigate WWOX expression alternations and its correlations with
proliferation, apoptosis and signal trafficking in GBM. We evaluated methylation level of
WWOX promoter and percentage of loss of heterozygosity (LOH) in WWOX genomic region.
We also analysed the correlation between mRNA level of WIWOX and other cancer related
genes such as Ki67, Bcl2, Bax, EGFR, ErbB4 (splice variants: JM-a and JM-b).

Using real-time RT-PCR we analysed expression levels of 7 genes in 59 cases of
GBM. LOH was assessed in 63 patients by high resolution melting. Allelic losses were
analyzed for three microsatellite markers: D16S504, D16S518, D16S3096. Methylation
detection was performed for two regions of WIWOX promoter with high contents of CpG. The
examination was conducted by MethylScreen method in 67 patients.

We observed a relatively high percentage of LOH for two out of three analysed
microsatellites: 38.5% (D16S3096) and 54.5% (D16S504), respectively. Concurrent analysis
of WWOX expression level in reference to promoter methylation and microsatellite markers
state revealed a difference in WIWOX expression in homo- and heterozygotes. The highest
expression was exhibited by unmethylated, heterozygous samples while the lowest by
methylated homozygous ones. Loss of heterozygosity lowered expression level in
unmethylated samples (with the exception of D15S504). Promoter methylation considerably
reduced WWOX expression both in hetero- and homozygous cases. There was a positive
correlation between expression level of WIWOX and marker of proliferation Ki67 (R=0.5440;
p<0.0001), antiapoptotic gene Bcl2 (Ry=0.7092; p<0.0001) and JM-a isoform of ErbB4
mRNA level (R=0.7102; p<0.0001).

Our results suggest that loss of heterozygosity (relatively frequent in GBM), along
with promoter methylation may decrease the WIWOX tumor suppressor expression. We also
confirmed that WWOX is correlated with ErbB4 signalling pathway, as well as with
proliferation and apoptosis in glioblastoma multiforme.

60



25. THE ROLE OF EARLY LIFE NUTRITION ON DNA REPAIR
AND METHYLATION IN NEWBORN ANIMAL BRAINS

Pawet Kowalczykl, Sabine A.S. Langiez, Bart Tomaszewskiz, Roger W.L. Godschalk3,
Barbara Tudek®, Frederic J. van Schooten®, Romuald Zabielski®, John C. Mathers?

"Interdisciplinary Centre for Mathematical and Computational Modelling, University
of Warsaw, Poland; *Centre for Brain Ageing and Vitality, Human Nutrition Research
Centre, Institute for Ageing and Health, Newcastle University, NE2 4HH, Newcastle upon
Tyne UK; *Department of Health Risk Analysis and Toxicology, Maastricht University,
Netherlands, Institute of Biochemistry and Biophysics PAS, Warsaw, Poland; S Institute
of Genetics and Biotechnology, University of Warsaw; °Department of Physiological
Sciences, Faculty of Veterinary Medicine, Warsaw University of Life Sciences, Poland.

Aging has been associated with an accumulation of oxidative DNA damages, resulting
from increased exposure to reactive oxygen species (ROS) from exogenous and endogenous
source. If oxidative DNA lesions are not removed by DNA repair mechanisms, they can
become self-perpetuating mutations that contribute to age-related cellular dysfunction and
degenerative diseases. The brain is particularly vulnerable to the deleterious effects of ROS
due to its high utilization of oxygen and relatively low antioxidants levels. Also, damaged
neurons cannot be replaced through cell division. The proper functioning of DNA repair
mechanisms is thus of outmost importance for neuronal survival. In addition, changes in
methylation status of DNA repair genes’ promoters, through altered gene expression, can
have great impact on DNA repair and thus modulate susceptibility to oxidative DNA damage.
Moreover, oxidized DNA inhibits DNA methylation which suggests important interactions
between these DNA modifications. We aimed to study the role of DNA repair in neuronal cell
survival and the role of epigenetic mechanisms in mediating the effects of environmental
exposures. We investigated the effect of supplementation of pregnant sows with
polyunsaturated fatty acids and antioxidants on oxidative DNA damage and DNA repair in
brain of their offspring. Hippocampus tissues were collected from piglets at 1,2,4,7,14, and 28
days after birth. Levels of 8-ox0-7,8-dihydro-2’-deoxyguanosine (8-oxodG) were higher in
hippocampi of control versus supplemented piglets (P=0.001) immediately after birth. Neither
base excision repair (BER) capacity nor global genome methylation was increased
significantly in hippocampus tissues of supplemented piglets compared with controls.
However, BER capacity was correlated inversely (R*=0,1; P=0.026) with global DNA
methylation for individual piglets.

We then investigated changes in methylation of the promoter of the BER-related APE1
gene and observed significantly higher (P=0.001) methylation in the control group compared
with additional animals. There was no correlation between BER capacity and APE]
methylation, but we observed a significant correlation (R*=0.204; P=0.001) between 8-0x0dG
levels and the extent of methylation of the APEI promoter. We hypothesise that increased
oxidative stress may stimulate APE[ expression, possibly involving an epigenetic mechanism.
Moreover, APE] also has a redox function and it is possible that its role in redox regulation
rather than DNA repair might be responsible for the decrease in 8-0xodG.
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Over the last years, the number of fungal infections has risen considerably [1]. There
are some reasons of this phenomenon such as growing population of immunocompromised
patients and appearance of new drug resistant fungal strains. Thus, searching for novel drugs
remains as one of the major challenges in this area.

Quinoline derivatives are very important in medicinal chemistry because of their wide
occurrence in natural products and drugs. A number of quinolines are described possessing a
wide spectrum of biological activities (antifungal, antineoplastic and herbicidal) [2]. For this
reason quinoline moiety may be regarded as a privileged structure - especially valuable for
drug design [3].
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In the presented study we were exploring the styrylquinoline derivatives that possess
strong antifungal activity, especially derivatives containing 8-hydroxyquinoline that had been
explored during our former research [4]. Some of these studied compounds indicated in vitro
antifungal activity comparable or higher to that of Fluconazole. On the basis of analyzing the
structure-activity relationship we are able to design new analogues of Terbinafine.
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Study of transport processes through membranes is a difficult research problem,
especially if structure-morphology aspects have to be taken into account. The traditional
geometry theory cannot give us a good understanding about it. Fractal theory is a new tool to
analyzing natural phenomena, which allows the characterization of objects in terms of their
self-similar (scale-invariant) properties (i.e. parts of the object are similar to the whole after
rescaling). In this work we were analyzing the complex behavior of non-classical membrane
systems. We have considered the air separation on magnetic membranes. These are polymer
membranes filled with neodymium powder and magnetized. The system considered has been
studied using the phenomenological (ideal Fickian or non-ideal) and molecular (random walk
on a fractal lattice) approach.

We have found that the magnetic membranes have fractal structure. These fractals
have stochastic characteristics (multifractal spectrum has a light asymmetry). Such fractals
have smaller complexity, larger homogeneity and self-similarity which grows with increased
amounts of magnetic powder and decreased powder granulation. Graphs f(a) have a
well-developed crest and right-hand side, which indicates domination of forms with larger
areas (aggregates formed).
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Genistein derivatives inhibit activity of tyrosine kinases, including c-Src and v-Abl
kinases. In 2008, during the Gliwice Scientific Meetings conference we presented the results
of modeling the inhibition of Abl and Lck kinases by genistein derivatives. It is also known
now that genistein derivatives cause disintegration of microtubules of the central spindle in
cancer cells. This year, we present the results of modeling studies on the binding of these
derivatives to Epidermal Growth Factor Receptor Kinase (EGFR kinase).

In our modeling studies we optimized structures of selected genistein derivatives.
Their most stable conformers were identified. The structure of EGFR kinase was taken from
crystallographic data of the active dimer (2GS6 — pdb id). The ATP binding site was chosen
as the docking site. Selection of the most promising derivatives and their most probable poses
will be presented and discussed.

Experimental results obtained by A. Rusin, Z. Krawczyk and coworkers also reported during
this conference have been accounted in our modeling studies. Conclusions are formulated in
the context of these results.

Acknowledgements: These studies were supported by the BST 1434/BF and 7C-COI/PBZ/2008 funds.
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Introduction and aim: Recently, phosphorylated histone H2AX (yH2AX) has been
extensively used as a marker of DNA double strand breaks (dbs) induced by radiation or
chemicals. Histone YH2AX is formed immediately after dbs induction and it can be visualized
as fluorescent dye-joined monoclonal antibodies foci. Counting those foci is, however, a very
laborious and time-consuming task. We have created an automatic program dubbed “Count
Foci” which quantifies these foci very quickly and makes the analysis easy, user-friendly and
reliable. The aim of this paper is to compare manual analysis of gamma H2AX foci with the
automatic quantification by “Count Foci” and to validate its usefulness in biological studies.

Materials and methods: Human colorectal carcinoma HCT116) and K562
myelogenous leukemia cells have been irradiated with 2 or 4 Gy (X-rays 6 MeV generated by
therapeutic accelerator) and incubated alone (HCT116) or co-incubated with non irradiated
(bystander) cells (K562) for varying intervals. Cells harvested after 0, 1.0, 2.0, 3.0, 6.0 and 24
hours after post-irradiation incubation were fixed in suspension, incubated with anti-phospho-
histone H2AX mouse monoclonal antibodies and then with goat anti mouse IgG labeled with
fluorescent dye (Alexa fluor 488) and finally cytospun on microscope slides. Pictures of at
least 50 cells were taken at each time-point. The induction of DNA dbs and their rejoining
were estimated on the basis of manual scoring of YH2AX foci and the same pictures were
analyzed by Count Foci program which is described below.

Description of Count Foci algorithm: The algorithm has been implemented in
MATLAB and consists of a few steps. In brief: reading in the image and binarization using
the Otsu method, which assumes the image to be thresholded contains two classes of pixels
(e.g. foreground and background). It calculates the optimum threshold separating those two
classes, so that their combined spread (intra-class variance) is minimal. Then the Sobel
method is used to extract the edges at points where the gradient is maximal. After removing
the objects lying on the border of the image and too small objects being the artifacts the
program proceeds with morphological operations, detection of nuclei on the basis of
calculated shape coefficients, extraction of the nuclei, cutting the background and, finally,
counting the foci. The speed of the program is about 3 seconds per image. The option to
export the data into a spreadsheet enables further analysis.

Conclusion: Our test proves that automatic quantification of YH2AX foci is in good
agreement with visual perception and the application we present can serve as a valuable
instrument in biological studies. The Program "Count Foci" written in MATLAB, allows the
user to automate tedious process of scoring foci, probably not only of phosphorylated Histone
H2AX, but generally the areas of increased brightness due to accumulating fluorescent dye in
the nucleus. We are going to make this program accessible on the website of the Institute of
Automatics, Silesian Technical University in Gliwice, Poland.

This work was supported by grant No N N518 497 639 from the Polish Ministry of Education and Science.
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DNAtraffic database was established to be the first comprehensive database resource
for systems biology of nucleic acids organization and replication, as well as DNA damage and
repair pathways. The main goal of DNAtraffic is to collect data from other well known and
commonly used databases, organize them, as well as connect all data within our database in
the following types of information: (i) DNA damage linked to drugs and environmental
mutagenic and cytotoxic agents, (ii) pathways comprising individual processes and enzymatic
reactions involved in DNA metabolism or the removal of damage, (iii) proteins participating
in DNA replication, recombination, transcription, repair and modification, (iv) diseases
correlated with mutations in genes encoding the DNA traffic proteins, (v) keywords for quick
access to the most common keywords used to annotate the database entities according to
biological processes and enzymatic activities.

In the nearly future DNAtraffic will contain information about main DNA metabolism
pathways: chromatin organization (histone modifications), DNA replication and translesion
synthesis (TLS), DNA recombination, DNA transcription, DNA damage signaling, DNA
damage repair (DRR, BER, NER, MMR, HRR, NHEJ) and DNA degradation. The
pathway/protein dataset is currently limited to one model organism — Homo sapiens, but in the
future it will collect data for the other model organisms: Escherichia coli, Saccharomyces
cerevisiae, and some bacteriophages.

DNAtraffic will be queried by the name of pathway, protein, enzymatic complex,
damage, disease and some keywords, and will provide the links to internal data sources and
external databases.

DNAtraffic will be freely available and accessed at http://dnatraffic.ibb.waw.pl/.

The research was supported by the Polish-Norwegian grant Nr. PNRF-143-A1-1/07.
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Ovarian cancer is characterized by asymptomatic development until its advanced
stages. Due to the late diagnosis it is one of the most deadly gynecological malignancies.
Better diagnostic and treatment options that will improve survival rates will rely on wider
understanding of the biology of ovarian cancer cell.

Previously, we studied 100 ovarian cancer specimens by DNA microarray technique.
Unsupervised analysis revealed the two subtypes of serous ovarian cancers that differ
significantly by gene expression pattern. In our study these two subtypes showed differences
in overall survival of the patients.

The genes with differential expression patterns between two subtypes of ovarian
cancer are mostly connected with structure and properties of stroma and extracellular matrix.
From the whole list we have chosen for further analyses 12 genes with high-fold change
(FC>3). Our first aim was to check whether these genes are certainly expressed by cancer
cells.

Five ovarian cancer cell lines were analyzed by semi-quantitative RT-PCR: ES2,
OAW42, OVCAR3, OVP10 and SKOV3. Surprisingly, we observed that the genes the
expression of which is usually ascribed only to stromal cells can be active also in ovarian
cancer cells. Their expression is variable, depending on the cell line analyzed.

Our next aim was to study the role of selected genes and their influence on the biology
of cancer cells (cell motility, invasiveness, etc.). Three genes, FAP-o, THBS2 and ITGBLI,
were selected for functional studies. FAP-a expression is induced in activated fibroblasts
responding to wounding and the reactive stroma responding to cancer cells; additionally FAP-
o may be expressed by at least some types of malignant cells of epithelial origin. In some
cancers FAP-a expression promotes tumor growth and increases angiogenesis whereas in
others FAP-a expression causes tumor suppression. THBS2 is a potential tumor suppressor
protein and it takes part in inhibition of angiogenesis. The role of ITGBLI1 in carcinogenesis
is unknown.

According to the results of RT-PCR analysis we have chosen ovarian cell lines in
which these genes are inactive. Currently, we use the Retroviral Gene Transfer and
Expression system (Clontech) to construct isogenic cell lines where the genes of interest will
be overexpressed. Isogenic cell lines that differ by the ability to express a studied gene will be
subject to several tests in order to evaluate cell morphology, viability, proliferation rate,
induction of apoptosis, adhesiveness, motility and drug resistance.

This work was supported by Maria Skiodowska-Curie Memorial Cancer Center and Institute of Oncology,
Gliwice Branch internal grant coordinated by Elzbieta Nowara, Ph.D. and Katarzyna Lisowska, Ph.D..

This work was supported by the European Community through the European Social Fund within the RFSD 2
project.
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Ovarian cancer is often called the ‘silent killer’ because of the lack of specific
symptoms until the disease has progressed to an advanced stage. About 50-75% of ovarian
cancers are diagnosed in stage III and IV. While 5-year relative survival reaches 90% when
diagnosed in stage I, it is less than 20% in stage III/IV. Thus, ovarian cancer is the leading
cause of death from gynecologic cancers. Current molecular studies are aimed to discover
specific prognostic and prediction markers that may help to individualize treatment and thus
improve survival rate.

In our previous study we analyzed gene expression profiles of 100 ovarian cancer
samples by DNA microarray (Affymetrix). We found that among serous tumors, two
molecular subtypes can be distinguished with strikingly different gene expression profile. The
genes that show differential expression between two subtypes code mostly for the
extracellular matrix proteins. Interestingly, the two molecular subtypes of serous ovarian
carcinoma correlate with distinct overall survival. Thus, the genes showing differential
expression between two subtypes can be considered as potential prognostic markers.

Our aim was to validate by qRT-PCR differential expression of selected genes
identified in the microarray study. Genes to be validated were selected based on the criterion
of high fold change (FC>3). The expression of COL11A1, CSPG2, DSPG3, FAP, MFAPS5
and LOX genes was measured using specific TagMan probes (Universal ProbeLibrary,
Roche).

The amount of cDNA copies was calculated using comparative ACt method. ACt
values of the samples of interest were compared with a calibrator. The Ct values of both the
calibrator and the samples of interest were normalized to an appropriate endogenous
housekeeping genes.

The results show that the expression of analyzed genes is indeed significantly different
between the two molecular subtypes of serous ovarian carcinoma (Mann Whitney U test).
Further studies are necessary to confirm whether these genes may serve as prognostic markers
for serous ovarian cancer.

This work was supported by the European Community through the European Social Fund within the RFSD 2
project.
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PDT requires a photosensitizer that targets tumor cells to produce a photochemical
reaction following administration of light of proper wavelength. Some cyanines are novel
photosensitisers used in studies aimed at anticancer photodynamic therapy (PDT). However,
their interactions with normal cells are not preferable because of concurrent side effects. Thus,
our photodynamic studies focused on effective delivery of a hydrophobic cyanine to targeted
cells. The progress in nanotechnology makes it possible to formulate these compounds using
safe biocompatible carriers. We can thus load our cyanines in nanocapsules which allow
transport of the drug into the cells.

The aim of our study was to investigate oxidative stress markers of lipid peroxidation
and the level of thiol and carbonyl groups in human breast carcinoma MCF-7/WT cells.

In the present study we used a human breast cancer (MCF-7/WT)-doxorubicin
sensitive cell line. For photodynamic therapy we used cyanine IR-780 and oil-cored
poly(n-butyl cyanoacrylate) nanocapsules loaded with cyanine IR-780. The cells were
irradiated for 10 min (A= 760--800 nm).

After irradiation of MCF-7/WT cells we observed an increased concentration of lipid
peroxidation products and the presence of carbonyl group which correlate with decreased
levels of thiol groups. This change in oxidative stress after PDT with IR-780 formulated in
oil-cored poly(n-butylcyanoacrylate) nanocapsules were compared with controls. The results
indicate that it is possible to apply our drug-loaded nanocapsules in photodynamic anticancer
treatment as efficient carriers of such hydrophobic photosensitizers.
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Chemoinformatics is a rapidly growing scientific discipline which is of particular
interest to pharmaceutical research and medicinal chemistry. Chemoinformatics routines are
already used widely in drug discovery processes and many efficient and potent approaches
have been described and implemented.

Notably, in recent years chemoinformatics has seen an explosion of molecular
information resources available, e.g. more than 50 million compounds were synthesized and
catalogued. Moreover, in silico molecular simulations, an increasingly important component
of current medicinal chemistry, have further contributed. A number of molecular databases
are publicly available and can be used in drug design, e.g. PubChem, ZINC, ChemDB,
ChemBank, ChEMBL and DrugBank databases contain ca. 37, 8, 4.1, 1.2, 0.6 and 0.04
million compounds, respectively.

Here we report the application of a novel and unique molecular and structural database
managing system, MoStBioDat' for the analysis of large ligand libraries. MoStBioDat is not
only a dual purpose storage/extraction database platform maintaining the high-standard data
integrity and reliability, but consistent environment providing software-based solutions for the
massive in silico protocols parallely analyzing small molecule ligand and protein data. Thus,
we analyzed intramolecular hydrogen bonded motifs in catechols searching within the
combined data of available databases.

Certain substructures are common molecular components of active drugs. The term
privileged structure was indeed first applied to the benzodiazepine nucleus by Evans et al. in
their search for CCK-A antagonists derived from the natural product, asperlicin®. The concept
of privileged structure is grounded in the observation that certain substructures confer potency
within a class of targets. By screening databases we can estimate the population of such
(sub)structural motifs® or investigate the evolution of organic chemistry which has a well-
defined modular architecture®. However, we cannot be sure if overpopulation of a certain
structural feature, in fact, does result from its real polypharmacological advantages in
biological systems or from a chemist synthetic preferences. Thus, we analyzed by database
mining, the frequency of occurencies of the selected azanaphthalene scaffolds. The
comparison of the Beilstein and DrugBank database hits of quinoline and isoquinoline
fragment containing molecules clearly suggests that quinoline system is more popular than the
isoquinoline one. Also, among the collection of all possible molecular ensembles created on
the basis of ten considered diazanaphthalene scaffolds we have noticed a differentiation in
drug population concerning synthetic availability and occurrence. This led us to conduct
comprehensive investigation of azanaphthalene polypharmacology to designate privileged
structural drug architecture and druglikeness topology in this class of compounds.

A Bak, J. Polanski, A. Kurczyk, Molecules, 2009, 14, 3436; A. Bak, J. Polanski, T. Stockner, A. Kurczyk,
Comb. Chem. & HTS., 2010, 13, 366

2 B. E. Evans, K. E. Rittle, M. G. Bock, R. M. DiPardo, W. L. Whitter, D. F. Veber, J. Med. Chem., 1988, 31,
2235

3 K. Grabowski, G. Schneider, Current Chemcial Biology, 2007, 1, 115; A. M. Aronov, B. McClain, C. Stuver
Moody, M. A. Murcko, J. Med. Chem., 2008, 51, 1214

* M. Fialkowski, K. J. M. Bishop, V. A. Chubukov, C. J. Campbell, B. A. Grzybowski, Angew. Chem. Int. Ed.,
2005, 44, 7263; B. A. Grzybowski, K. J. M. Bishop, B. Kowalczyk, C. E. Wilmer, Nature Chemistry, 2009, 1, 31
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In somatic cells elevated temperature induces activation of the heat shock transcription
factor 1 (Hsfl) what leads to heat shock proteins (HSPs) synthesis and cytoprotection.
However, in male germ cells (spermatocytes) upon HSF1 activation, caspase-3 dependent
apoptosis is induced and spermatogenic cells are actively eliminated. To elucidate the
mechanism of such diverse Hsfl activity we carried out genome-wide transcriptional analysis
in control and heat-shocked cells, either isolated spermatocytes or hepatocytes. Genes that are
differently expressed after hyperthermia in both types of cells have been identified.
Additionally, to find direct molecular targets of active HSF1 we used chromatin
immunoprecipitation assay (ChIP) combined with analysis of isolated DNA on promoter
microarrays (ChIP on chip). This approach enabled identification of all genes targeted by this
transcription factor, in either somatic or male germ cells.

In spite of Hsfl binding to promoter sequences of Hsps genes in both types of cells,
Hsps and other chaperones are up-regulated only in hepatocytes. Also in hepatocytes, but not
in spermatocytes, independently of Hsfl binding, expression of genes coding for some
transcription factors and genes involved in growth and proliferation is strongly activated.
Some genes coding for anti-apoptotic proteins are activated due to Hsfl binding only in
hepatocytes. In both types of cells the heat shock induces expression of genes involved in
inflammatory and immune response, independent on Hsfl binding. In spermatocytes,
expression of some genes essential for spermatogenesis is down-regulated and is associated
with Hsfl binding after the heat shock. Examples of such genes include Spol! (sporulation
protein, meiosis-specific, SPO11 homolog) and Daz/ (deleted in azoospermia-like). Mutations
in those genes have been linked to severe spermatogenic failure and infertility in males. Also,
expression of some genes involved in synaptonemal complex organization is deregulated and
depends on Hsfl binding. We found that Hsfl binds to promoters and up-regulates several
genes encoding transcriptional regulators, e.g. Spen (transcriptional repressor) and Btf314
(basic transcription factor).

The obtained results reveal that Hsfl binding to DNA is not sufficient to change
expression of targeted genes. Some additional events are necessary and this step of Hsfl
action is differentially regulated in spermatocytes and hepatocytes. Moreover, it seems that
Hsf1 can act as transcriptional repressor.

J.K and A.T. were supported by the Regional Graduate Studies Fund within the framework of the Integrated
Regional Operational Programme financed by the European Social Fund.
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Healing effects of radiotherapy depend mainly on total dose delivered to targeted
tumor issue, which in many cases is limited in order to minimize late side effects to normal
tissue. Clinical observations of adverse effects indicate large variations in individual patients.
Ability to adjust the dose to the individual radiosensitivity will help in reducing the negative
effects of radiation while increasing the efficiency of cancer treatment. The goal is to identify
potential genetic components of relevance to occupational, environmental and medical
exposure to low-dose radiation by the use of microarray technology. Selection of significant
genes for sample classification is a common task in most gene expression studies, where a
goal is to discover the smallest possible set of genes that can achieve good predictive
performance.

The analyzed data contained two groups of breast cancer patients showing significant
differences in their normal tissue response to radiotherapy. This represents 10 samples from
over-responders and 10 samples from normal responders. Data pre-processing included RMA
background correction, normalization and cleaning expression data by removing genes, the
expression values of which were below noise level given by Gaussian mixture model. The
area of interest included selection of significant genes and construction of a classifier which
can predict the status of the sample on the basis of the expression profile.

Five procedures of the recruitment of the genes were applied: t-test, modified Welch
test (MWT), Mann-Whitney U-test, the so called algorithm of the recurrent feature
replacement (RFE) and its version containing fuzzy C-Means clustering (FCM-RFE). The
discrimination function was constructed by using the support vector machine (SVM)
methodology, with two types of kernels, linear and radial Gaussian (rbf). Also semi-
supervised approach was adapted using least squares transduction support vector machine (LS
TSVM). Due to the small size of the dataset, the validation step was based on the leave-one-
out approach.

As a result of applying the above-described algorithms, it was possible to construct a
classifier that could discriminate patients based on their late response to low dose
radiotherapy treatment, with a 10% error rate. When comparing methodologies of feature
selection recruitment MWT, which deals with unequal variability of genes between groups,
displayed the best performance. However, it was possible to see the lowest error rate for
several constructions of classifiers. Finally, we obtained a signature of the most significant
genes which are potential genetic markers of low-dose radiation risk.

This work was supported by the European Program FP6 — 036452, GENEPI-lowRT.
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The mouse Mdm1 (transformed mouse 3T3 cell double minute 1), similarly to Mdm?2
(transformed mouse 3T3 cell double minute 2 ), was described as a 25 to 30-fold amplified
gene in transformed mouse cells containing numerous double minute chromatin particles.
However, in contrast to Mdm2, very little is known about the functions of Mdm1. Mdm1 is
expressed at high level in testes and retina, and at low level in some other mouse tissues. The
global gene expression analysis by Affymetrix microarrays revealed an elevated expression of
Mdml in isolated spermatocytes subjected to heat shock. Here we aimed to analyze further
the Mdm1 gene expression in mouse testes subjected to hyperthermia.

The level of Mdml transcript assessed by RT-PCR in isolated spermatocytes was
elevated up to 24h after one hour treatment at 38 or 43°C (compared to its expression at
physiological temperature, 33°C). In a search for putative sequences that bind heat shock
transcription factors (Hsfl or Hsf2) in Mdm1 promoter we found HSE (heat shock element)-
like sequence located 627-612 bp upstream of ATG codon. Hsfl is the main regulator of the
heat shock response, while Hsf2 is only active during spermatogenesis and embryogenesis,
with no clear correlation with HSPs expression. Using the chromatin immunoprecipitation
(ChIP) the binding of Hsf2 (but not Hsfl) to the Mdm1 promoter in spermatocytes was found
to be increased after the heat shock.

Expression of Mdm1 protein in testes was analyzed by immunohistochemistry. The
protein was detected in all cells of control testes excluding myoid cells and spermatozoa. Very
strong staining of Mdml protein was observed in cytoplasm of metaphase to telophase
spermatocytes. In pachytene spermatocytes the heat shock induced redistribution of Mdml
from a cytoplasmic to paranuclear localization, which started 2 hours after the treatment at
42°C. Tt has been shown that in spermatocytes the first features of the hyperthermia-induced
apoptosis are detected within 2 hours after treatment. Importantly, the hyperthermia-induced
re-localization of Mdm1 was similar to redistribution of mitochondria and Bax observed in
apoptotic germ cells. Our observation suggests the involvement of Mdml in the
hyperthermia-induced apoptosis of spermatocytes, which leads to infertility.

J.K and A.T. were supported by the Regional Graduate Studies Fund within the framework of the Integrated
Regional Operational Programme financed by the European Social Fund.
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Thiosemicarbazone derivatives have a wide spectrum of activity — they have
antineoplastic, antibacterial, antiviral and antifungal properties. One of the possible
mechanisms of anticancer action of these compounds is inhibition of ribonucleotide reductase
- mammalian enzyme which playing crucial role in the DNA replication and repair. Another
possible mechanism consists in iron chelating, which causes depletion of iron and generate
toxic complexes. Iron is a microelement necessary for the most important processes and it’s a
cofactor of protein (hemoglobin, myoglobin), enzymes (catalase, RR, peroxydase) and
cytochromes. Cancer cells have increased demand for iron than normal cells which makes
them more susceptible to the effects of depletion. Furthermore chelates are believed to be
responsible for generation of reactive oxygen species in Fenton reaction.

In present study we attempt to investigate interactions between iron chelators and
ribonucleotide reductase using molecular modeling and molecular mechanics simulations.
The enzyme file (pdb 2VUX) was used for docking of molecules collected as virtual
combinatorial library of known active inactive and designed structures. The input set was
prepared for docking by standard procedure included the structure optimization using the
MMFF94x forcefield and calculation of the partial atomic charges using PM1 alghoritm.
Protomers and tautomers were generated wherever it was possible. Classifying docking
results were realized using London dG (LdG) scoring function (SF). We generated 3D
receptor-ligand interactions diagrams of preferred compounds and additionally 2D one for
each 3D figure to investigate the interactions more precisely.

To demonstrate influence of thiosemicarbazones on DNA and cytoskeleton we
performed bioassays on HCT116 cell line (human colon carcinoma) stained with FITC-
phalloidin and DAPI to visualize F-actin and DNA.

Photochemical studies included the implementation of the absorbance and
fluorescence spectra measurements of thiosemicarbazones and biophysical investigation of
the effect of iron chelators on the generation of singlet oxygen species. This was achieved by
flash photolysis of the studied compounds.

The study has been financed by a grant from the Ministry of Science and Higher Education, No. R 05 043 03
and in part by project UPGOW for A. M-W and M. R-B.
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Colorectal cancer is one of the leading causes of cancer-related deaths in both men and
women in Western countries. Nowadays, there are three recognized distinct molecular
pathways of colon cell cancer transformation. The most common is acquisition of
chromosomal instability (CIN). Microsatelite instability phenotype(MSI) and CpG Island
Methylator Phenotype(CIMP) form the two other pathways. Each of this cancerogenesis
phenotypes is characterized by molecular profile of genomic, transcriptomic and proteomic
alterations.

WWOX is a tumor suppressor gene that spans the common fragile site FRA16D. It has
been proven that WIWOX participates in controlling expression of genes which are responsible
for tissue morphogenesis and cell differentiation. Its altered expression has been demonstrated
in many tumor types. Moreover, reduction of WWOX expression correlates with more
aggressive disease stage and higher mortality rate( breast, gastric, lung cancer).

Experiments were performed on HT29 colon cancer cell line transfected with WIWOX
cDNA. Using real-time RT PCR we estimated relevant expression level of 8 cancer marker
genes (apoptosis, proliferation, adhesion and cell cycle regulation genes). We employed
whole genome, oligonucleotide microarrays(Human OneArray™;Phalanx Biotech) to assess
the influence of WIWOX on gene expression profiles. Moreover, we performed biological test
of anchorage independent growth.

Analysis of microarrays evaluated over 300 differentialy expressed genes as a result of
increased WWOX expression (p<0.05). Our study demonstrated that WWOJX inhibits
expression of genes that are involved in cell cycle progression, WNT and Cadherin signaling
pathways and cytoskeletal regulation by Rho GTPase. Genes related to apoptosis and FAS
signaling pathway are upregulated. Microarray results are consistent with real time RT-PCR
and will be confirmed with Western-Blott and RT-PCR for chosen genes.

Moreover, there was a complete inhibition of cell growth in soft agar in cell culture
with higher expression of WWOX gene.

Microarray gene expression study confirmed the role of WWOX in regulation of
important pathways in cancerogenesis. As we assumed, it has a major impact on apoptosis,
cell cycle regulation and WNT pathway inhibition in HT29 colon cancer cells.
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One of the most important features of tumor microenvironment, imposing adverse
effect on patient prognosis, is low oxygen tension. There are two types of hypoxia that may
occur within tumor mass: chronic and cycling. Their specific impact on tumor growth and
progression is currently investigated. Preliminary studies point at cycling hypoxia as being
more relevant in induction of aggressive phenotype of tumor cells, though little is known
about the molecular mechanism of this phenomenon.

In this study, we compared molecular responses of tumor cells to those two types of
hypoxia. For this purpose, using Affymetrix microarrays platform, we analyzed global gene
expression profile of ovarian cancer (SK-OV-3), prostate cancer (PC-3) and melanoma
(WM?793B) cells exposed to experimental cycling and chronic hypoxic conditions.

The analysis revealed that: (1) cellular response to hypoxic conditions differs
significantly between the three analyzed cell lines; (2) the expression profiles induced by the
two studied types of hypoxia are similar within each cell line, though cycling hypoxia exerts
approximately a two-times lower impact on expression change of the most affected genes; (3)
cycling and chronic hypoxia differentially affect selected signaling pathways, e.g. those
regulated by P53, as well as reactive oxygen species and AKT/mTOR; (4) AREG, EPHA2 and
CXCL? are specifically induced by cycling hypoxia in a cell type-dependent manner.

To sum up, our results show that, in the experimental setting we explored, cycling
hypoxia induces similar expression profile to that evoked by long-term hypoxia; however,
there are signaling pathways and genes specifically regulated by each of those experimental
conditions.
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Small interfering RNAs (siRNAs) are now established as a favourite tool to reduce
gene expression by RNA interference (RNAi) in mammalian cell culture. However,
limitations in potency, duration, delivery and specificity of the gene knockdown (KD) are still
major obstacles that need further addressing. Recent studies have successfully improved
siRNA performance by the introduction of several types of chemical modifications. Here we
explore the effect of incorporating unlocked nucleic acid (UNA) into siRNA designs.
The acyclic UNA monomers lack the C2'—C3’-bond of the RNA ribose ring and, in addition,
decrease nucleic acid duplex thermostability. We show that UNA-modifications of siRNAs
are compatible with efficient RNAi and can improve siRNA performance both in vitro and in
vivo. In particular, we find that the destabilizing properties of UNA are well suited to enhance
the potency of siRNAs which are heavily modified by other chemical modifications such as
locked nucleic acid (LNA), C4 'Hydroxymethyl-DNA (HM), 2'-O-methyl-RNA (OMe), DNA
and 2’-Flouro-DNA (F). Interestingly, we find that naked, but UNA-modified siRNAs have
dramatically increased biostability in mice and can induce potent KD in a xenograft model of
human pancreas cancer. Hereby UNA constitutes an important type of chemical modification
for future siRNA design.

Reference:

Laursen*, M., Pakula*, M. M., Gao, S., Fluiter, K., Mook, O. R., Baas, F., Langkler, N., Wengel, S. L.,
Wengel, J., Kjems, J., Bramsen, J. J., (2010), Utilization of unlocked nucleic acid (UNA) to enhance siRNA
performance in vitro and in vivo. Mol. BioSyst., 6, 862-870.

*Contributed equally to this work.
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Follicular adenomas (FA) and carcinomas (FTC) are thyroid tumors that are
indistinguishable in the fine needle aspiration biopsy. Tumor type discrimination is only
possible with histopathologic review but in many cases it is problematic. There is a need to
find genes differentiating between adenomas and carcinomas, as they could improve the
diagnosis of follicular tumours.

Many research groups select genes differentiating between FTC and FA, but their
findings are not fully consistent and none of these genes is used in routine diagnosis. Thus, we
decided to perform meta-analysis of their data in two different ways: by differentially
expressed genes review and raw data analysis.

We compared data from 13 publications, in which one of the high-throughput gene
expression profiling methods were used (in most cases microarrays). We extracted the lists of
differentiating genes and combined them. In the investigated reports we found 534 significant
genes in one publication, 40 significant genes in 2 publications and 7 significant genes in 3
publications. None of the genes were significant in more than three publications.

In the analysis of the raw data (available in four publications) we partially confirmed
the results; however, we also found further interesting genes.

The results of this study show that lists of differentially expressed genes partially
overlap. They also point at genes that are worthy of further analysis and validation.
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Background: Radiotherapy, either alone or in combination with chemotherapy, is a
rather efficient treatment in the head and neck squamous cell cancer. Such therapy could
preserve structure and function of a target organ. However, radiation-induced damage to
normal cells, resulting in acute and/or late injury response, could significantly affect patient’s
comfort and effectiveness of therapy. Thus, selecting patients for radical radiotherapy would
be greatly facilitated if reliable predictive molecular markers of radio-resistance/radio-
sensitivity were available in the clinical practice.

Aim: In this work we used mass spectrometry-based analysis of blood proteome to
identify radiation-related changes is peptide signatures as well as to find out possible markers
for prediction of individual responses of head and neck cancer radiotherapy patients.

Methods: Forty six patients (80% men, age 45-87 years) with squamous cell cancer
located in the larynx were enrolled on the study. Patients were treated with definitive
radiotherapy and received total doses from 51 to 72 Gy. The acute/early reaction of the oral
cavity mucosa was assessed using Dische scoring system every 3-4 days during whole
radiotherapy. Blood samples were collected from each patient before the start of therapy
(sample A), in the middle of the treatment (sample B) and 1-2 months after the end of therapy
(sample C). The low-molecular-weight region of the serum proteome (2000 to 14000 Da) was
analyzed by MALDI-ToF mass spectrometry and 312 peptides (spectral peaks) were
identified. Correlation between clinical data and features of blood proteome profiles were
identified due to statistical analyses.

Conclusions: (1) the proteome mass profiles were different in serum samples collected
before radiotherapy from patients with different size of tumor (T-staging). Noteworthy,
detected differences diminished in samples collected during and after the end of RT; (2) the
registered mass profiles of serum proteome changed significantly in consequence of
radiotherapy. However, major differences were observed between samples collected during
RT and after the end of RT, but not between samples collected before RT and during RT; (3)
the abundance of several peptides in serum samples collected after the end of radiotherapy
was correlated with the total dose of radiation received by patients; (4) the significance of
correlation found between maximal intensity of the acute mucosal reaction (AMR) in patients
treated with RT and the features of serum proteome profiles was only marginal in the
analyzed samples.

Project was supported by the Ministry of Science and Higher Education, Poland, grant no. N402 450339.
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In adults normal physiological role of angiogenesis is restricted to wound healing, the
menstrual cycle and pregnancy. Unfortunately, it is also essential for successful development
and growth of solid tumours. After reaching avascular dormant state a tumor can grow further
only by inducing host tissue to sprout capillary tubes which migrate towards and, ultimately,
penetrate the tumour, providing it with blood supply and, therefore, an additional source of
nutrients.

On the basis of the idea that the carrying capacity for any solid tumour depends on its
vessel density Hahnfeldt et. al developed in 1999 a mathematical model of tumor growth
under angiogenic signalling. Dr. Moses Judah Folkman, who discovered the process of tumor
angiogenesis, proposed that tumors can be treated by influencing that process. On the basis of
the model proposed by Hahnfeldt et. al numerous protocols of antiangiogenic treatment have
been advanced.

Unfortunately, recent studies show that tumor angiogenesis is highly pathological.
Long lasting over-expression of proangiogenic factors (like VEGF) causes impairment and
malfunction of newly formed vessels. Some trials which where developed to investigate
tumor biology revealed that most of administrated dose of a drug is not even absorbed by the
tumor. Moreover, the absorbed dose part is not distributed evenly in particular tumor regions.

We propose a new methodology in modelling of antiangiogenic treatment on the basis
of the Hahnfeldt et al. model. The proposed modification of the original model describes
better the situation when the treatment focused on blocking angiogenic signalling is applied.
We also incorporate recent experimental results concerning the pathology of tumor
angiogenesis process. We analyse basic mathematical properties of the proposed model and
present herein the results of fitting the model to experimental data. We present also some
results concerning the optimization of antiangiogenic therapy scheduling.
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A number of natural compounds with potential antitumor activity are found in our diet.
Among them there is a large group of compounds known as isothiocyanates (ITC), the
majority of which occur in plants, especially in Cruciferous vegetables like broccoli,
cauliflower, cabbage and others. Up to this day, about 120 isothiocyanates were isolated from
plants. Among them many chemically diverse compounds like alcohols, esters, ketones and
others can be found, but only a small fraction of this large and diverse group was tested in in
vitro studies.

In here we report the synthesis and examination of antiproliferative activity of a group
of natural isothiocyanates and their major metabolites, N—acetylocysteine and cysteine
adducts. In vitro studies were performed using several lung, breast and colon (multidrug
resistant (MDR) and non-MDR) cancer cell lines.

We show that isothiocyanates are very potent antiproliferative compounds but their
biological activity strongly correlates with chemical and physical properties of the side chain.
For example, pentyl isothiocyanate demonstrated a 10-fold lower activity than
the 3-methylthiopropyl isothiocyanate and a 15-fold lower activity than the 5-hydroxypentyl
isothiocyanate, but was twice more active than propyl isothiocyanate. Additionally,
comparison of the data collected so far for MDR and non-MDR cell lines suggests that both
groups are equally susceptible to the effects of these compounds.

Moreover, our studies indicate that isothiocyanates metabolites not only posses
antiproliferative activity, but in many cases this activity is greater than activity of
isothiocyanates. This fact, combined with lower toxicity, better water solubility and stability
leads to the conclusion that these compounds could be used not only as a part of cancer
therapy, but also as an element of a chemopreventive diet.
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Photodynamic therapy (PDT) is an interdisciplinary and rapidly growing approach to
cancer treatment combining knowledge of physics, chemistry and biology. Photodynamic
therapy involves the administration of a photosensitive agent, called photosensitizer, which is
then activated by light of a specific wavelength. Successful translation of photodynamic
treatment in clinical practice requires, however, developing novel chemical formulas of
photosensitizers with improved photophysical properties and targeted against different types
of malignancies. Chlorins seem to be an attractive and promising new class of candidates for
PDT applications.

The presented report shows the results of preliminary in vitro investigation of six
novel chlorin derivatives synthesized with the aim of improving the photosensitizing effect. In
our experiments we tested PDT sensitivity of human colon cancer cell line (Het 116). The
influence of photodynamic treatment on cell structure was evaluated using cryo scanning
electron microscopy (cryo-SEM). Our study included examination of cell surface and
elemental composition. Accumulation of the studied photosensitizers inside cells was assessed
by spectrophotometric measurements of cell lysates. Three-dimensional emission vs.
excitation spectra were recorded in order to confirm accumulation of a given compound inside
cells. Performing the measurements for different transfection times allowed us to determine
the time after which the accumulation of the compound inside the cell was the highest.
Furthermore, using MTS cell proliferation assay we measured in vitro cytotoxicity and
phototoxicity of the investigated compounds.

The presented results confirm effective penetration of Hct 116 cells by the examined
chlorins. Electron microscopy micrographs of cells exposed to the examined compounds and
light show significant differences compared to those of control cells. Cryo-SEM investigation
of cell chemical composition confirmed the accumulation of chlorin photosensitizers inside
Hct 116 cells. This accumulation was also corroborated by spectrophotometric measurement
of cell lysates. Incubation times of 3 to 4 hours, depending on particular compound, were
required to reach maximum accumulation inside cells. In the examined concentration range
the studied chlorins exerted no significant cytotoxic effects; instead, their high phototoxicity
was observed. These results make the examined novel chlorins attractive PDT candidates.

This study was supported by the Polish Ministry of Science and Higher Education (grant No. R05 043 03).
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Lipophilicity of organic compounds (e.g. drugs) is an important physicochemical
parameter which is very helpful in the prediction of drug accumulation in the human body
and, generally, of its biological activity. Photodynamic therapy (PDT) is one of the non-
invasive and quickly developing methods for treating cancer diseases. PDT is based on the
interaction of chemical compounds with light of appropriate energy.

A very important feature of a compound suitable for PDT applications
is its selectivity to penetrate pathological tissues. The transport ability of the photosensitizer
to the cells could be increased by placing it into different kind of carriers, e.g. liposomes.
Porphyrin-liposome systems could overcome potential drug delivery problems.

In this study we determined lipophilicity of new monoalkyl-tetra-(hydroxyphenyl)
porphyrin derivatives using reversed phase thin-layer chromatography as a quick
and convenient method alternative to traditional shake-flask method.

OH
HO R =alkyl
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Introduction: Mitochondria are involved in several vital cellular processes: energy
production, apoptosis, pyrimidine biosynthesis, fatty acid metabolism and calcium
homeostasis. Gross mitochondrial changes are seen in association with cancer and oxidative
stress caused by respiratory defects through inhibition of complex IV. Mitochondria have
been long suspected to play a role in carcinogenesis beginning with Otto von Warburg’s
hypothesis that cancer cells have impaired respiratory function. Furthermore, in non-
transformed cells, most cellular ROS production is derived from cytosolic membrane enzyme
NADPH oxidase, whereas in transformed cells, the increased ROS production was of
mitochondrial origin. In the presented study we investigated the relationship between ROS
accumulation and mitochondrial potential in irradiated K562 cells.

Materials and Methods: Human K562 (myelogenous leukemia) cells were exposed to
4 Gy and 12 Gy of ionizing radiation. Intracellular reactive oxygen species were assayed
using the 2,7-dichlorofluorescein (DCF) probe with detection by flow cytometry. The
mitochondrial membrane potential was measured with tetramethylrhodamine ethyl ester
(TMRE) with detection by flow cytometry. We used rotenone as an inhibitor of mitochondrial
respiratory chain to determine the source of ROS.

Results: After the exposure of K562 cells to 4 and 12 Gy of X-rays we observed
similar accumulation of ROS in cells. A significant rise in ROS production was observed 24 h
after irradiation. At this timepoint ROS production was about 1.5 times higher in cells
irradiated with 4 or 12 Gy than in the non-irradiated controls. 48 h after irradiation ROS level
further increased and in 4 Gy-irradiated cells it achieved 2.2 fold level, and in 12 Gy-
irradiated cells a 3.5 fold increase, compared to control. The level of mitochondrial membrane
potential (MMP) correlated with ROS accumulation. After 24 hours, in 4 Gy- and 12-Gy
irradiated cells the MMP was 848+14, 1037+46 and 1491+36 fluorescence units above
control, respectively. After 48 hours 4-Gy and 12-Gy irradiated cells showed further changes
in MMP: 735432, 874+16, 1678+20 fluorescence units above control, respectively. To assay
the source of ROS in K562 cells after irradiation we used the rotenone which is able to inhibit
mitochondrial respiratory chain. Rotenone application resulted in two-fold decrease of ROS
production in irradiated K562 cells.

Conclusion: Exposure of K562 cells to ionizing radiation induced accumulation of
ROS after 2448 hours post treatment. This ROS increase was driven by mitochondrial
respiratory chain.

This work was supported by the Ministry of Science and Education, Poland, grant # NN 518497639, National
Cancer Institute — Olffice for International Affairs, NIH, Bethesda, MD, USA and by the European Community
from the European Social Fund within the RFSD 2 project.
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Chronic lymphocytic leukemia (CLL) is the most common B-cell malignancy in the
Western world. The low proliferative index and slow accumulation of malignant cells in
chronic lymphocytic leukemia suggest that this disease is caused by a defect in apoptosis
regulation. Better understanding of changes in apoptosis-related gene expression during CLL
pathogenesis could be of utmost importance in diagnosing and managing this disease.

The aim of the study was to assess and compare the expression of 93 apoptosis-related
genes in mononuclear cells obtained from 18 previously untreated CLL patients and 5 healthy
volunteers. Total RNA was isolated, reverse transcribed and amplified using TagMan® Low
Density Array (Applied Biosystems). The obtained results were processed using DataAssist'
Software (Applied Biosystems).

The results show a distinct expression pattern of the investigated genes in CLL and
normal cells. Significant expression changes concerned genes involved in intrinsic, extrinsic
and executive apoptosis pathways. Expression of 31 genes was upregulated, and only 3 genes
were downregulated. Among the upregulated genes the highest changes affected ESRRBLI,
CASP8AP2, DIABLO, CASP3, LTB (RQ from 44.08 to 9.30). The most downregulated gene
was DAPKI (RQ: 0.19). The obtained results suggest that many genes involved in different
part of apoptotic process could be important in pathogenesis of chronic lymphocytic
leukemia.
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Functional single nucleotide polymorphism (SNP) C3435T in exon 26 of the ABCBI
gene encoding the xenobiotic transporter P-glycoprotein (P-gp, MDR1, ABCBI1) may
influence susceptibility to several diseases as well as clinical outcome of treatment with P-gp
substrates. Exposure to environmental chemicals is thought to be involved in the pathogenesis
of peptic ulcer and in the future stomach cancer development. About 80% of ulcers are
associated with Helicobacter pylori infection which is one of the risk factor of stomach cancer
development. P-gp-transported drugs are also used in treatment of H. pylori. Lack of
effectiveness in eradication therapy can lead to chronic stomach inflammation and can
promote cancerogensis.

In this study, 196 patients with peptic ulcer were divided into two groups with and
without H. pylori infection and 96 healthy controls were genotyped for the ABCBI C3435T
SNP. PCR-RFLP method was used for genotyping.

We observed a trend towards higher incidence of 3435TT genotype among peptic
ulcer patients compared to controls (p=0.0983). Likewise, in patients’ group the 3435T allele
was observed more frequently. The association was nearly of statistical significance
(p=0.0538). The statistically significant dependences between the analyzed genotypes and H.
pylori infection was stated (p =0.0372). CT genotype was found to be connected with 1.56
and TT genotype with 2.45 much higher prevalence of the infection, compared to CC
genotype. A similar association between C3435T genotype and H. pylori infection was
present in the subgroup of men with peptic ulcer (p=0.0090).
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Heat shock proteins constitute a large group of chaperone proteins found in virtually
all organisms. The largest family is the HSPA (HSP70) which in humans includes 13 genes.
In human cells genes of this family exhibit a highly differentiated expression pattern,
intracellular localization and function. Although important knowledge has been gathered on
the differential expression of HSPA genes in various pathologies, notably in cancer, much less
is known about their expression pattern in normal human tissues in vivo. This issue seems to
be especially important in case of two groups of HSPA genes. The first one consists of
inducible members of HSPA family, which are believed to be expressed at a very low level (if
any) in normal tissues at physiological conditions. The second one groups HSPA genes, the
expression of which was originally ascribed exclusively to specific non-somatic cell types. In
the presented study, using tissue microarrays (TMA), we performed an immunohistochemical
investigation in search for possible human cell-type specific expression of HSPA2 and
HSPALT proteins.

Our study revealed that both proteins are expressed only in some tissues among 24
ones examined. The HSPA2 was detected in adrenal gland, bronchus, cerebellum, cerebrum,
colon, esophagus, kidney, skin, small intestine, stomach and testis, but not in adipose tissue,
bladder, breast, cardiac muscle, diaphragm, liver, lung, lymph node, pancreas, prostate,
skeletal muscle, spleen nor thyroid. Expression of HSPA1 was detected in adrenal gland,
bladder, breast, bronchus, cardiac muscle, esophagus, kidney, prostate, skin, but not in other
tissues examined. Moreover, HSPA2 and HSPA1 proteins were found to be expressed in a
cell-type specific manner. The most pronounced cell-type expression pattern was found for
HSPA2 protein. In case of stratified squamous epithelia of the skin and esophagus as well as
in ciliated pseudostratified columnar epithelium lining respiratory tract, the HSPA2 positive
cells were located in the basal layer. In the colon, small intestine and bronchus epithelia, the
HSPA2 was detected in goblet cells. In adrenal gland cortex the HSPA2 expression was
limited to cells of zona reticularis. The presented results clearly show that certain human
tissues constitutively express varying levels of HSPA1 and HSPA2 proteins in a highly
differentiated way. Thus our study constitutes guidelines for designing experimental models
suitable to determine cell- and tissue-type specific functional differences between HSPA2 and
HSPAT proteins in human tissues.
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Cervical carcinoma is one of the most common cancer in women in the developing
countries. Usually, the majority of tumors are diagnosed at advanced stages which results in
high mortality. Chemokines are a family of small chemoattracting cytokine-like proteins,
which signal through G-protein-coupled seven transmembrane domain receptors. Recent
studies demonstrate, that stromal derived factor-1 (SDF-1) and interferon-inducible T-cell
alpha chemoattractant (I-TAC) bind to CXCR?7 receptor and play an important role in cancer
development.

The aim of this study was to investigate the role of CXCR?7 receptor in biology of
human cervical carcinoma cells.

HTB-35 cell line with stable down-regulation of CXCR7 receptor (HTB-35
shCXCR7) was prepared using BLOCK-iT™ Lentiviral RNAi Expression System.
Confirmation of knockdown of CXCR7 gene was performed at mRNA and protein level by
Real-time PCR and Western blot analysis respectively. MTT and proliferation assays were
used to assess proliferation of the cells. Expression levels of CXCR4, CXCR7, HIF-1a,
VEGF, MMP-2, MMP-9, TIMP-1, TIMP-2, E-cadherin and N-cadherin genes was performed
by real-time PCR analysis. Wild type HTB-35 (HTB-35 WT) and HTB-35 cell line with entry
construct expressing shRNA targeting the LacZ gene (HTB-35 shLLacZ) were used as controls.

We observed no difference in proliferation between HTB-35 shCXCR7 and both
HTB-35 WT and HTB-35 shLacZ cells. Stimulation with I-TAC resulted in phosphorylation
of MAPK p42/44 in HTB-35 WT and HTB-35 shLacZ cell lines but no phosphorylation was
observed for HTB-35 shCXCR7 cells. At the mRNA level we observed increased expression
of CXCR4, TIMP-2, HIF-1a, VEGF genes, a decrease in CXCR7, MMP-9 mRNA levels with
no differences in MMP-2, TIMP-1 E-cadherin and N-cadherin mRNA levels.

CXCR7 receptor has no influence on proliferation in cervical carcinoma cells.
Interestingly, this receptor modulates the expresion of genes related with angiogenesis and
metastasis. We suppose that SDF-1/CXCR7 and I-TAC/CXCR?7 axis are potential targets in
cancer therapy, and its inhibition can be helpful in working out new treatment strategies.
Further experiments, such as chemotaxis assay, matrigel invasion assay, cell cycle analysis
and adhesion test are planned.
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We report here the study on a potential therapy involving iron chelation. This includes
in silico molecular design of potential chelators, organic synthesis of the novel compounds as
well as extensive biological tests of the compounds obtained. Iron is one of the most
important bioelements in human biochemical system. It plays a role in a variety of
physiological cellular processes such as oxygen transport, energy metabolism, electron
transport and DNA synthesis [1]. However the excess of iron is harmful, due to its ability to
generate reactive oxygen species (mainly hydroxyl radical) via Fenton reaction [2].

In our recent studies we chose quinoline derivatives with semicarbazone function as a
potential ROS generator. The first step of our research was SAR analysis. We have selected
the series of quinoline semicarbazone derivatives described in the literature for which
inhibition of cell proliferation were measured for several cell lines [3]. The molecular data
were preprocessed and CoMSA 3D-QSAR models combined with variable selection were
calculated. This allows us for extensive insight into structure-activity relationships of
quinoline-semicarbazone moiety.

The next step of our work was a microwave-assisted synthesis of several new
quinoline derivatives containing thiosemicarbazone moiety. We complexed the obtained
compounds with ferric ions to create redox active complexes.

Additionally, we used an EPR spin-trapping method to confirm the generation of
hydroxyl radicals. Due to the difficulties with solubility of the aforementioned complexes our
experiments performed in methanol indicated carbon-centred radicals formed in a reaction
between hydroxyl radical and the solvent. In the last step we investigated the influence of
iron complexes on lipid peroxidation (liposomal retinal lipids).

Further studies on structure optimization will be performed using in silico methods;
additional cytotoxicity tests and redox potential measurements of Fe-complexes, will be
carried out to explore the mechanisms of action of this class of iron chelators.

References:

[1]. D.R. Richardson, Biochimica et Biophysica Acta, 2009, 1790, 702-717.
[2]. D. Kalinowski, D.R. Richardson, Pharmacol. Rev., 2005, 57, 4, 547-583.
[3]. H. Huang, J. Med. Chem., 2010, 53, 3048-3064.
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WWOX is a tumor suppressor gene, located at 16q23.3-24.1, which spans the region of
FRA16D - one of the common fragile sites. Changes in the WIWOJX coding region are the most
common genetic changes in breast cancer - deletion in this area is observed in more than 80%
cases of this type of tumour.

Suppressive character of WIWOX gene has been confirmed in numerous studies. It has
been demonstrated that increased expression of WWOX in breast cancer cell line MDA-
MB-231 inhibits cell proliferation in suspension and reduces tumour growth rates in
xenographic transplants. At the same time the higher level of WWOX enhances cell migration
through the basal membrane and changes morphology of colonies formed in Matrigel.

Reduced expression of WWOX in breast cancer patients correlates with more
aggressive course, higher relapse rate and higher mortality.

Initial experiments were performed on low-density oligonucleotide microarrays,
Human Discover Chips™ (ArraylIt®), containing 380 genes involved in major cellular
pathways. The experiment confirmed altered expression of cell structure, proliferation and
differentiation genes. The study was then extended to whole genome microarray analysis, in
which Human OneArray™ (Phalanx Biotech), containing 30 985 probes, were used. For both
experiments human breast cancer MDA-MB-231 cells were transduced with WWOX cDNA.
Verification of the obtained results was done by real-time RT-PCR. Additional validation will
be performed by means of quantitative methods, enabling protein level measurements.

Analysis of the microarray results, not only confirmed literature reports, concerning
WWOX participation in Wnt/B-catenin pathway inhibition, but also allowed the identification
of other differently expressed genes involved in key biological pathways. Differential
expression of over 900 genes was found to be significant (p<0.05). According to the
molecular function, numerous transcription factors, signaling molecules, kinases, and
numerous cytoskeletal proteins were identified.

On the basis of the obtained microarray results, we concluded that WIWOJX takes part
in differentiation and breast tissue remodeling. Due to differential expression of numerous
cytoskeletal proteins and based on the data obtained from biological experiments, we presume
that WWOJX may be involved in formation of normal mammary gland structures. Restoration
of WWOX cellular functions suppress cancer specific phenotype and leads to lowered
tumourigenicity of MDAMB-231 cell line.
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55. QUALITATIVE ANALYSIS OF BARLEY PROTEINS USING 2D GEL
ELECTROPHORESIS AND MASS SPECTROMETRY

Klaudia Sikorska, Pawet Rodziewicz, Lukasz Marczak, Maciej Stobiecki
Institute of Bioorganic Chemistry PAS, Noskowskiego 12/14, 61-704 Poznan, Poland.

Proteomics is a discipline of science that explorates and tries to understand the
fundamental processes of growth and development through global analysis of proteins present
in cell, tissue or whole organism. By using differential proteomic techniques combined with
mass spectrometry it is possible to separate and identify proteins, accordingly enable to create
proteomic maps. One of the widely used method for separating proteins is two-dimensional
electrophoresis (2-DE), which consists of isoelectric focusing (IEF) in pH gradient, where
proteins are separated by their pl value and as a second dimension sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE), which separates proteins by their masses.
Proteins can be then detected by several methods; among them the most popular are silver
staining and Coomassie Brilliant Blue. Visualised proteins can be then identified by mass
spectrometry. One of used techniques is Matrix Assisted Laser Desorption/Ionization
(MALDI), which is the most informative method for protein studies. Identification of proteins
using MALDI mass spectrometry is based on comparison of theoretically calculated masses
of peptides derived from digestion of a given protein, with masses of peptides measured with
a mass spectrometer. In this approach it is required to register in the mass spectrometer
masses of peptides with the highest possible accuracy. This analytical method is in opposition
to LC/MS/MS identification technique, in which even sequence of one peptide can result in
identification of protein. In the case of MALDI/TOF it is substantial to confirm first if protein
or DNA sequences of the investigated organism are present in accessible internet databases.
In other cases it is only possible to predict a protein relying on extensive homology of two
organisms. Above mentioned facts demonstrate that MALDI mass spectrometers working in
normal mode have many limitations in protein identification. Careful preparation of protein
samples and/or applying special techniques like PSD (Post Source Decay) analysis of chosen
peptides, might be very helpful in omitting these restrictions.

In this project barley proteins were isolated and analysed using MALDI-TOF mass
spectrometer. Protein samples were obtained from leafs of barley seedlings by phenol
extraction, so generally all organelle proteins were present in the extract. To isolate proteins,
electrophoretic methods in denaturating 2D gels were applied. Protein spots corresponding to
particular proteins were excised from gel, digested with trypsin and analysed with the above-
mentioned mass spectrometric method. Peptide mass fingerprinting was a basic method for
protein identification. As a result, gel-separated proteins and tables with identified proteins
from barley are presented.
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Introduction: Electrochemotherapy is a new technique to combat cancer.
Electropermeabilization of the cell membrane in combination with chemotherapeutic drugs
could increase their transport into cells. Permeabilization depends on pulse duration, pulse
amplitude, the number of pulses delivered.

Materials and Methods: The aim of this study was to perform ultrastructural analysis
by electron emission microscope (Zeiss EM 900). We investigated the effect of
electroporation with and without doxorubicin on human doxorubicin-sensitive and resistant
breast adenocarcinoma cell line (MCF-7/WT and MCF-7/DOX). Doxorubicin (Sigma) was
used at 10 pug/ml concentration. The electroporation parameters were: 600 V/cm, 50 ps,
5 impulses. As electrodes we used two thin stainless-steel parallel plates (4 mm gap).

Results: We observed ultrastructural cell changes after electroporation with
doxorubicin in comparison to control cells. We observed strong vacuolization and the
differences in mitochondria morphology (number of combs decreased, membranes had lighter
stains).

Keywords: electrochemotherapy, electroporation, doxorubicin, ultrastructural analysis.
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Exposure of cells to ionizing radiation (IR) induces the formation of free radicals with the
most common - reactive oxygen species (ROS). Harmful effects of ROS lead to DNA damage, cell
death and arrest of proliferation. Oxidative damage to nucleic acids, such as strand breaks or base
oxidation leads to changes in the primary structure of DNA or RNA. Modification in the primary
structure of nucleic acids influences their interactions with protein components and other factors.

Double strand breaks (DSBs) in DNA activate repair machinery, the first step of which is the
histone H2AX phosphorylation and broken strands rejoining. Histone YH2AX appears immediately
after DSBs induction as the foci which can be visualized by monoclonal antibodies joined with
fluorescent dye. The level of oxidative stress in cells can be measured directly as the level of ROS in
the cytoplasm and nuclear compartments, using flow cytofluorimetry. This method uses the oxidation
of carboxy-dichloro-dihydro-fluorescein introduced into cells. This compound is converted to a
fluorescent derivative by free radicals, and the fluorescence intensity is proportional to the cellular
ROS level. However, ROS induced by IR have extremely short lifetimes (nanoseconds) and cannot be
observed directly by methods which require long manipulations. Therefore, oxidative stress can be
estimated on the basis of damage to cellular macromolecules. The presence of 8-o0xodG in cellular
DNA measured at a different time points after irradiation reflects the presence of cellular free radicals,
but it also depends on the repair ability of the cell because DNA damage is removed by cellular repair
systems (e.g. base excision repair, BER). Therefore, oxidized nucleotides, 8-0xoG were measured in
RNA from irradiated cells. The high pressure liquid chromatography with electrochemical detection
(HPLC-EC) was used. Oxidative stress may cause changes in progression through the cell cycle,
which can be dependent on ROS level. Cell cycle was analyzed by flow cytometry.

Changes in ROS level, 8-0xoG in RNA, number of y-H2AX foci per cell and the cell cycle
distribution in the colon carcinoma HCT116 p53+/+ and p53-/- and leukemia Raji cells exposed to
different doses of IR (4 and 12 Gy, X-rays from a Clinac GMV) were used as the endpoints. The
highest level of ROS measured directly was observed about 8-12 hours after irradiation. At the same
time the cell cycle in all cell lines was arrested in the G2 phase. Furthermore, this G2 block was
considerably higher in HCT116 p53-/- than in p53+/+. However, the longest arrest was observed in
Raji cells. The HPLC technique showed dose dependent increase of 8-0xoG level in RNA. DSBs
quantified by histone y-H2AX in HCT116 cells indicate dose dependent increase of initial damage.
However, kinetics of DSBs rejoining differs in both lines, being slower in p53-/- cells.

Our studies indicate the differences between cell lines in response to IR exposure. Reactive
oxygen species induced few hours after irradiation correlate with RNA damage in HCT 116 p53+/+
cells. Arrest of the cell cycle in G2 phase seems not to correlate with RNA damage, but depends on
the presence of P53 protein.

This work was supported by grants: N N514 411 936, N N518 497 639 from the Ministry of Education

and Science, Poland and by the European Community from the European Social Fund within the RFSD 2
Project.
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Decreased repair of oxidative DNA damage is a risk factor for developing certain
human malignancies. We have previously found that the capacity of 8-oxo-7,8-
dihydroguanine repair was lower in leukocytes of NSCLC patients than in controls. To
explain these observations, we searched for mutations and polymorphisms in the OGGI gene
among 88 NSCLC patients and 79 controls. One patient exhibited a heterozygous mutation in
exon 1, which resulted in Arg46Gln substitution. Normal lung and tumor tissue carrying this
mutation showed markedly lower 8-0xoG incision activity than the mean for all patients. The
predominant polymorphism of OGGI was Ser326Cys. A significant difference was observed
in the frequencies of the OGGI variants between populations of NSCLC patients and
controls. The frequency of the Cys326 allele was higher among patients than controls. In
individuals with either Ser326Cys or Cys326Cys genotype 8-0xoG incision rate was lower
than in those with both Ser326 alleles, either in lung or in leukocytes. Moreover, 8-oxodG
level was higher in lung tissue and leukocytes of patients carrying two Cys326 alleles and in
leukocytes of patients with the Ser326Cys genotype. We also screened for polymorphisms of
the XRCCI gene. Only heterozygotes of the XRCCI variants Argl94Trp, Arg280His and
Arg399GIn were found among patients and controls, with the frequency of Arg280His being
significantly higher among patients. NSCLC patients with Arg280His or Arg399GIin
polymorphism revealed lower 8-0xoG incision activity in their lung tissues, but not in
leukocytes. We can conclude that the OGGI Ser326Cys polymorphisms may have an impact
on the efficiency of 8-0x0G incision in humans and the XRCCI His280 and GIn399 may
influence the OGGI1 activity in tissues exposed to chronic oxidative/inflammatory stress.
Higher frequency of the OGGI Cys326 allele among NSCLC patients may partially explain
the impairment of the 8-0xoG repair observed in their leukocytes.
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IN PATIENTS WITH COLON ADENOCARCINOMA
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Heat shock proteins play an important role in both pro- and eukaryotic cells. They are
synthesized constitutively but their concentration rises sharply upon stressor stimulus. There
have been numerous reports concerning change of their expression in neoplastic cells. A link
has been determined between HSP level and tumor progression. However, expression-related
clinical implications are unequivocal. We aimed at determining the relationship between HSP
27 concentration in tumor sections as well as distal margins and a 5-year patient survival in a
group of patients with colon adrnocarcinoma tumor.

Colon tumor and distal margin samples were collected from 47 patients during surgery.
Total protein was determined in tissue homogenates (Sentinel Diagnostics, Italy) along with
HSP 27 concentration (ELISA Kit QIA 119, Calbiochem®, Germany). The study group was
classified according to Duke’s staging of the tumor, its histological differentiation,
localization and size as well as according to patients’ age and sex. A 5-year survival analysis
was conducted and the results were analyzed statistically with multidimensional proportional
hazard analysis (Cox). The survival curves were calculated using Kaplan-Meier method.

The rate of 5-year survival in the studied group of patients was 51%. No statistically
significant differences were found between HSP 27 tumor concentration and that in tumor
margin samples, depending on patient’s survival period in the 5-year survival analysis.

Multidimensional proportional hazard analysis (Cox) with retrograde elimination
revealed that Dukes’ stage II is the strongest death predictor, following age, sex and HSP 27
concentration (R=4.6; p<0.05). HSP 27 levels in tumors, as well as in tumor margins, do not
affect the 5-year patients’ survival rate.
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Ovarian cancer is characterized by asymptomatic development until its advanced
stages. Due to the late diagnosis, ovarian cancer is the leading cause of death from
gynecologic cancers. Better diagnostic and treatment options that may improve survival rates
will rely on wider understanding of biology of ovarian cancer cell.

We studied 100 ovarian cancer specimens by DNA microarray technique. Microarray
data were analyzed using partial least square algorithm (PLS). In contrast to PCA (principal
component analysis) criterion based on maximization the variance of a linear combination of
genes, the PLS extract components by maximizing the sample covariance between the class
variable and linear combination of genes. The information of genes included in each
described PLS components can be directly related to the biology of the analyzed groups of
samples.

We found that the major source of variability in gene expression profile is connected
with cancer histology type. Endoimetrioid tumors, together with clear cell cancers, on the one
side, and serous together with undifferentiated tumors on the other side, formed two partially
separated clusters. This phenomenon may be due to the distinct pathocellular origin of these
tumors. We then analyzed the data according to sensitivity of tumors to chemotherapy. We
observed that samples were located gradually from higher to lower values in third PLS
component, corresponding to the level of sensitivity to the treatment. Similar distribution was
observed when analyzed in relation to the size of residual tumor left after surgery. Samples
from patients with most successful surgery were placed high in third PLS component, while
samples from patients with greatest residual tumor were placed low. Similar, but less clear
trend was observed when we analyzed tumor response after completion of the first line of
chemotherapy. Tumor samples from patients with hereditary BRCA1 mutation formed a
cluster located in the center of a whole group of samples. This cluster was located in the lower
middle part of the graph, according to the third PLS component. Most striking was the result
of the analysis performed in relation to the patient survival. Gene expression profile was
analyzed in the tumor samples obtained from initial surgical procedure, that means practically
at the time of diagnosis. Surprisingly, we observed two clusters of samples depending on the
current status of the patient (dead vs. alive). This suggests that, at the time of diagnosis,
ovarian cancers may already have distinct molecular profiles associated with patient
prognosis. This result encourages us to search for the potential prognostic ovarian cancer
markers.

This work was supported partially by grants (S.S and K.F) BK 221/Raul/2010/t3 from the Silesian University
of Technology.
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Background: Signaling pathways that depend on p53 or NFkB transcription factors
are essential components of cellular responses to stress. In general, p53 is involved in either
activation of cell cycle arrest or induction of apoptosis, while NFkB exerts mostly anti-
apoptotic functions. Both regulatory pathways interfere with each other yet several details of
such interactions remain to be clarified. A mathematical model describing functional
interactions between p53- and NFkB-dependent pathways has been recently constructed by
Puszynski & Lipniacki [1], that suggested different functional output (i.e., either enhanced
survival or apoptosis) depending on the time sequence of each pathway activation. Here we
aimed to verify experimentally effects of NFkB pathway on activation of p53-dependent
genes.

Materials and Methods: Colon carcinoma HCT116 cell line was used, in two
congenic variants either containing or lacking transcriptionaly competent p53. Cells were
incubated with TNFa cytokine to induce NFxB, and/or treated with ultraviolet/ionizing
radiation to induce p53 pathway; both factors were used in two different time combinations:
TNF stimulation was placed either 3 hours before irradiation or 6 hours after irradiation.
Activation of NFxB and p53 pathways was monitored by Western-blotting. Expression levels
of selected p53-dependent genes (MDM?2, p21/WAFI, PTEN, NOXA) were assessed by
quantitative real-time Q-RT-PCR at different time points after irradiation.

Results: We have observed that radiation-induced activation of p53-dependent genes
was affected in cells exposed to TNF-a cytokine. UV-induced expression of MDM?2 and
PTEN was further up-regulated when activation of NF-kB followed activation of p53, while
activation of NF-kB prior to p53 reduced expression of these genes. UV-induced expression
of p21/WAF1I and NOXA was down-regulated when NF-kB pathway was activated in either
time combination. IR treatment resulted in induction of p21/WAFIgene; its expression was
further up-regulated when stimulation of NFkB preceded p53 activation and down-regulated
when reverse time sequence of stimulation was applied.

Conclusions: Our preliminary data indicated that activation of NFxB pathway
modulated radiation-induced activation of p53-dependent genes. This effect was gene- and
time-specific, which in part confirmed predictions of the mathematical simulation.

Reference:
[1]. Puszynski K, Bertolusso R, Lipniacki T, Crosstalk between p53 and NF-«kB systems: pro- and anti-apoptotic
functions of NF-«xB. IET Sys. Biol. (in press).

This work was supported by the Ministry of Science and Higher Education, Grant N514-411936.
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Heat stress response, based on the activation of heat shock protein (hsp) synthesis, is
an ancient adaptive mechanism, which enhances survival of organisms in the face of several
environmental challenges, such as heat shock, ischemic injury and others. At the
transcriptional level the response is mediated by heat shock factors (HSFs), which are inactive
at normal physiological conditions and are activated in response to stress stimuli. Dominant-
positive mutant forms of HSF1 that activate the stress protein response in the absence of stress
are useful for studying the role of HSF1 in different biological processes.

In order to study the role of HSF1 in development of drug resistance of cancer cells to
cytotoxic agents we have constructed a model of mouse B16(F10) melanoma cells with
overexpression of constitutively active, human HSF1 with deletion of regulatory domain
(amino acids 221-315, HSF1ARD). The HSFIARD cDNA was cloned in the pPLNCX2 vector
and introduced into cells by retroviral gene transfer technology which is widely used for
efficient and stable transduction of genetic material into the genome of any dividing cell type.
Simultaneously, we established stable clones by lipofectamine transfection of B16(F10) cells
with HSFIARD cDNA under the control of the human -actin gene promoter. All
transfectants were selected on G-418.

The expression of the human HSFIARD was confirmed in transduced/transfected
cells on mRNA and protein levels, but the level of HSFIARD expression is higher in
B16(F10) cells stable transfected with plasmid vector containing HSF1IARD ¢DNA under the
human B-actin promoter. Increase in expression of inducible Hsp genes (Hsphl, Dnajbl,
Hspbl, Hspcl) was observed in stable clones obtained by both methods, but with greater
extent in stable pools of HSF1ARD transfected cells. The expression of inducible Hspala
genes is detected only in stable pools of B16(10)-HSFIARD cells selected after
Lipofectamine''2000-mediated transfection. The high level of HSFIARD and following high
level of Hsp gene expression conferred the thermoresistance on B16(F10)-HSF1ARD cells
selected after Lipofectamine™'2000-mediated transfection.

This indicates that the mutant HSF1ARD protein is transcriptionally active. The level
of Hsp gene expression is dependent on the level of HSF1ARD expression. The threshold of
HSF1ARD protein is insufficient to induce Hsp gene expression at high level in mouse
melanoma B16(F10) cells infected with HSF1ARD retroviruses and protects them from the
lethal effect of high temperature.

A.T. was supported by the Regional Graduate Studies Fund within the framework of the Integrated Regional
Operational Programme financed by the European Social Fund.
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Bacterial dioxygenase AlkB protein oxidatively demethylates 1meA and 3meC in
DNA resulting in the recovery of the natural adenine (A) and cytosine (C) bases. Among
human homologues of bacterial AlkB, ALKBH1-9, there are two proteins, ALKBH3 (PCA,
prostate cancer antigen) and ALKBH9 (FTO, fat mass- and obesity-associated), known to
affect human health. The level of mRNA expression of human AlkB homologues was found
to be different in various tissues which indicates epigenetic control of this expression. DNA
methylation is a widely studied epigenetic mechanism that affects cell function and genome
stability by altering gene expression and refers to the covalent addition of methyl group,
catalyzed by DNA methyltransferase (DNMT). This results in the appearance of 5meC in a
CpG islands and leads to down-regulation of gene expression.

To study DNA methylation profiles of ALKBHI-3 genes promoters, DNA was
modified using sodium bisulphite to convert unmethylated cytosines to uracils. Subsequently,
methylated cytosines were detected using methylation-specific PCR (MSP). DNA
methylation profiles have been studied in healthy human tissues (brain, heart, lung, liver,
spleen, small intestine, prostate, testis, ovary, skeletal muscle) and cell lines (PC3, HeLa).
These profiles of ALKBHI1, ALKBH?2, and ALKBH3 promoters in various tissues and cell lines
have been established and seem to be similar independently of the studied healthy human
tissue. Moreover, we studied the protein level of ALKBHI, ALKBH2 and ALKBH3 in tumor
cell lines and tumor tissues. The results show that the studied proteins are over-expressed in
the different tumor tissues in contrast to the healthy periphery of the studied ones.

The studies concerning comparative research are not finished yet, and we puzzle over
the explanation of the lack of correlation between mRNA and protein levels, as well as,
between CpG island methylation and mRNA levels in healthy and tumor human tissues, and
tumor cell lines.

The research was supported by the Polish-Norwegian grant Nr. PNRF-143-A1-1/07.
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Background: Radiation-induced damage of cardiovascular system is one of reported
side effects of radiotherapy. Epidemiologic evidence suggests that exposure of the heart to
low and moderate radiation doses may result in a moderate, but significant increase in
cardiovascular mortality. The pathogenesis of radiation induced heart disease has not been
studied in detail so far. However, patho-histological studies suggest that damage to cardiac
micro-vasculature plays a crucial role in the development of radiation induced heart disease.

Material and Methods: Hearts of male C57BL/6J mice were irradiated in vivo with
0.2, 2, 8 and 16 Gy doses of ionizing radiation. Animals were sacrificed at different time
points after irradiation (from 12 hours to 40 weeks after the treatment). Endothelial cells were
detected in heart tissue by immunohstochemistry (IHC) with CD31 Ab. Number of apoptotic
cell was estimated by TUNEL test. Expression levels of several genes were analyzed by RT-
PCR in whole heart tissue. Additionally, heart sections were analyzed by transmission
electron microscopy to reveal possible radiation-induced changes in cell ultrastructure.

Results:

1. Only minor changes in density of cells stained with CD31 were observed after irradiation.
2. Appearance of apoptotic cells was observed in heart tissue samples only at short times (12
— 120 hours) after irradiation.

3. Increased expression of radiation-induced (Jun), stress-induced (Hsp70i) and hypoxia-
related (Bnip3) genes was observed in heart tissue collected 4 weeks after irradiation. In
addition, elevated expression of Hsp70i protein was detected by IHC in heart tissue from
irradiated animals long time after the treatment.

4. Analysis of ultrastructure of cardiomyocytes revealed the presence of mitochondia with
not typical morphology: the organelle were dilated with apparently lysed cristae, which
putatively reflected radiation-induced damage. Number of damaged mitochondria was
substantial at a short time after irradiation (36 hours), and reduced at longer times after the
exposure (20 weeks). In addition, in heart tissue of irradiated animals analyzed at longer times
after the exposure, mitochondria with markedly increased volume were detected, which
supposedly reflects an increased rate of metabolism in such tissue.

This work was supported by the SP5-Euroatom 221403 Grant CARDIORISK.
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To assess the role of lipid peroxidation-induced DNA damage and repair in colon
carcinogenesis, the excision rates and levels of 1,N6—ethen0—2’—deoxyadenosine (edA), 3,N4—
etheno-2'-deoxycytidine (¢dC), and 1,N*-etheno-2'-deoxyguanosine (1,N*-edG) were analyzed
in polymorphic blood leukocytes (PBL) and resected colon tissues of 54 colorectal carcinoma
(CRC) patients and PBL of 56 healthy individuals. In PBL the excision rates of 1,N°-
ethenoadenine (¢Ade) and 3,N'-ethenocytosine (eCyt), measured by the nicking of
oligodeoxynucleotide duplexes with single lesions, and unexpectedly also the levels of edA
and l,Nz—sdG, measured by LC/MS/MS, were lower in CRC patients than in controls. In
contrast, the mRNA levels of repair enzymes, alkylpurine- and thymine-DNA glycosylases
and abasic site endonuclease (APE1), were higher in PBL of CRC patients than in those of
controls, as measured by QPCR. In the target colon tissues eAde and €Cyt excision rates were
higher, whereas the edA and edC levels in DNA, measured by **P-postlabeling, were lower in
tumor than in adjacent colon tissue, although a higher mRNA level was observed only for
APEL. This suggests that during the onset of carcinogenesis, etheno adduct repair in the colon
seems to be under a complex transcriptional and posttranscriptional control, whereby
deregulation may act as a driving force for malignancy.
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66. THE ACTIVATION OF p53 PATHWAY BY AMP-MIMETIC DRUG AICAR
IS mTOR KINASE-DEPENDENT; A NOVEL ASPECT OF p53 REGULATION

Artur Zajkowicz, Marek Rusin

Center for Translational Research and Molecular Biology of Cancer, Maria Sktodowska —
Curie Memorial Cancer Center and Institute of Oncology, Gliwice Branch, 44-101 Gliwice,
Poland.

A moderate caloric restriction extends the life-span of model organisms. In humans,
excessive food intake is a risk factor for many life-threatening conditions, e.g., cardiovascular
diseases, diabetes type II and some cancers. We studied the molecular mechanisms that
regulates the proper energy balance at cellular level. The reduced energy supply results in
increased cellular level of AMP. AICAR is the AMP-mimetic substance able to activate the
energy-sensing AMPK kinase. AMP activates AMPK in concert with LKB1 protein coded by
a tumor suppressor gene. Experiments using lung cancer cell line A549 showed that AICAR-
induced p53 activation was associated with increased expression of the two major p53 targets
- the genes for p21 and MDM2 proteins. The p53 activation was attenuated by caffeine.
Moreover, the lack of LKB1 in A549 cells indicates that p53 responds to AICAR in LKBI1-
independent fashion. Thus, we detected apparently a novel mechanism of p53 activation. The
AICAR-induced p53 accumulation was associated with increased amount of p53
phosphorylated at serines 15, 37, 392 and acetylated at lysine 382. In contrast to resveratrol,
which induces DNA damage response, AICAR-induced upregulation of p21 and MDM2 was
prevented by rapamycin — the inhibitor of mTOR kinase. This kinase is a crucial regulator of
cell growth. Unlike resveratrol, AICAR did not induce a substantial increase of cellular
senescence which was associated with moderate accumulation of p21 and posttranslationaly
modified p53 and strong accumulation of MDM2. Apparently, in AICAR-treated cells the
MDM2 prevents strong upregulation of p53 pathway and induction of cellular senescence.
The Q-PCR results suggest that MDM2 is destabilized in resveratrol-treated cells by a
posttranscriptional mechanism. We conclude that moderate activation of p53 pathway, which
is not associated with cellular senescence, is mTOR-dependent. Moreover, AICAR-induced
p53 activation is dependent on protein inhibited by caffeine.

AZ is supported by RFSD — the Regional Ph.D. Fellowship Program.
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67. LIPOPHILICITY OF CARBOXYALKYLPHENYL-TRI-TOLYLPORPHYRINS -
THE POTENTIAL PHOTOSENSITIZERS

G. Zigba, M. Rojkiewicz, A. Jarczyk, V. Kozik, K. Jarzembek, P. Ku$
Institute of Chemistry, University of Silesia, 9, Szkolna Street, Katowice.

Lipophilicity is an important parameter which specifies the ability of a chemical
compound to dissolve in oils, fats and lipids. The lipophilic substances have a capacity
to interact with other molecules form weak hydrogen bonds and other hydrophobic forces.
Instead of the traditional shake-flask method we can also determine this parameter
by reversed phase thin-layer chromatography (RP-TLC).

In the presented study lipophilicity for the carboxyalkyl derivatives of phenyl-tri-
tolylporphyrin has been precisely determined using this technique. The discussed group
of compounds was selected on the basis of its potential usefulness as photosensitizers
in photodynamic therapy (PDT) which is the one of developing methods of anticancer
therapy.

H;C CH;

Zz—T T—Z

HsC O—(CH,)nCOOH
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68. GENERATION OF INDUCED PLURIPOTENT STEM CELLS FROM HUMAN
MESENCHYMAL AND HEMATOPOIETIC CELLS

Marek Zurawski, Maria Walewska, Tomasz Adamus, Marcin Majka

"Department of Transplantation, Polish-American Institute of Pediatrics, Jagiellonian
University Medical College, Wielicka 265, 30-663 Krakow, Poland, marek_zurawski@o2.pl.

Introduction of pluripotency-specific genes such as KLF-4, SOX-2, OCT-3 and
NANOG into terminally differentiated somatic cells causes reversal of cell differentiation and
generation of induced pluripotent stem cells (iPS). The process is marked by the restoration of
features such as multiple cell division ability, telomerase activity and increased expression of
pluripotency-specific genes in modified cells. This approach gives chance for generation of
cells of any lineage directly from patient’s somatic cells and constitutes an alternative to the
use of embryonic stem cells and therapeutic cloning, which are both technically difficult and
posing ethical problems.

The aim of this study was to introduce iPS generation protocol to our laboratory. The
protocol covers production of vectors for gene transfer and preparation of feeder cells (mice
embryonic fibroblasts-MEF). These cells are required for generation and support of iPS cell
growth and pluripotency.

Genes responsible for pluripotency (KLF-4, SOX-2, OCT-3 and NANOG) were
obtained from Addgene and cloned into pDONR-221 plasmid (Invitrogen). This gave us four
constructs which served as gene donors for lentiviral expression system plasmid
pLENTI/UbC/V5-DEST (Invitrogen). Four plasmids were generated and used for production
of four species of lentiviral vectors, each with different gene within.

To derive MEF cells, pregnant mice were sacrificed at 10-14 day of gestation.
Embryos were isolated from uterus, deprived of head and internal organs. Acquired carcasses
were finely minced with scalpel blade. Homogenized tissue was briefly treated with 0.25x
trypsin-EDTA for further tissue dissociation and the trypsynization mixture was resuspended
in DMEM High Glucose supplemented with 20% FBS. Passage 0 cells were grown overnight
and then passaged in order to dissociate remaining tissue fragments. After 1-2 days 80-90%
confluent cells of passage 1 were frozen in FBS containing 10% DMSO.

We have succeeded in introduction of KLF-4, SOX-2, OCT-3 and NANOG into
lentiviral expression system plasmids. Following this we completed production of four
lentiviral vector types harboring the aforementioned genes. Additionally, we have introduced
and optimized a protocol for efficient isolation and maintenance of mouse embryonic
fibroblasts, which were successfully inactivated with mitomycin C to form a feeder layer for
future generation and maintenance of iPS cells.

In the nearby future we plan to to generate iPS cells from mesenchymal and
hematopoietic cells isolated from a patient with monogenic disease. Next, we will perform in-
vitro gene therapy of generated iPS cells and their differentiation into desired tissue free of
genetic defect.
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ADDENDUM

69. ALKYNYL DERIVATIVES OF BETULIN AS ANTICANCER AGENTS

Ewa quenekl, Matgorzata Matyjal, Monika Kadela', Anna Nasulewicz-Goldemann?,
Katarzyna Kempinska®, Joanna Wietrzyk?, Stanistaw Boryczka'

"Medical University of Silesia, Department of Organic Chemistry, 41-200 Sosnowiec,
ul. Jagiellonska 4, Poland; °Polish Academy of Sciences, Institute of Immunology
and Experimental Therapy (IITD), 53-114 Wroctaw, ul. Rudolfa Weigla 12, Poland.

Betulin [lup-20(29)-ene-3f3,28-diol] 1 is a naturally occuring pentacyclic lupane-type
triterpene, which possesses a wide spectrum of biological activities, such as anticancer,
antibacterial, antivirial, anti-inflammatory and hepatoprotective one [1]. The structure of 1 has
two hydroxyl groups: secondary at C-3, primary at C-28 and alkene moiety at C-19, where
chemical modification can be easily perfomed. So for only little attention has been paid to
betulin derivatives containing alkyne groups [2, 3]. Here we report our results on the synthesis
and evaluation of cytotoxic activities in vitro, new acetylenic derivatives of 1. Starting
compound 1 was isolated from birch bark by dichlorometane extraction. Treatment of 1 with
propiolic acid or phenylpropiolic acid or alkynyl chloroformates produced mono- and
diesteres 2. Oxidation of 1 with Jones reagent gave betulonic acid 3, which was converted into
derivatives 4 by treatment with alkynyl bromides in the presence K,CO; in DMF.
Monoesteres 5 were prepared from 4 by reduction with NaBH,4 in THF.

OH HC=CCOOH

or PhC=CCOOH 2aR=H R'=COC=CH

2bR=H R =COC=CPh
2¢R=H R'=COOCH,C=CH
2dR=R'=COC=CH

2e R=R'=COC=CPh
2fR=R'= COOCH,C=CH

or CICOOCH,C=CH

HO 1 (yield 30%)

Jones
reagent

R-Br
DMF, K,CO5

O/

‘4a R=CH,C=CH '5a R=CH,C=CH
4b R = CH,C=CCHj3 5b R = CH,C=CCH;
4¢ R=CH,CH,C=CH 5¢ R=CH,CH,C=CH

The obtained acetylenic compounds were tested for their anticancer activity in vitro against
human (CCRF/CEM, T47D, SW707) and murine (P388, Balb3T3) cancer cell lines. The most
active compound 2a has the IDs( values ranging from 0.024 to 2.6 pg/ml.
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70. DYNAMIC LOG FILES IN DAY-TO-DAY CONTROL OF MLC LEAVES
POSITION IN DYNAMIC TREATMENT PLANS

Wojciech Osewski, Lukasz Dolla, Aleksandra Grzadziel, Krzysztof Slosarek

Maria Sktodowska Curie Memorial Cancer Center and Institute of Oncology Gliwice Branch,
Gliwice, Poland.

Purpose: The major aim of this paper is to introduce new method of using dynamic
log file information to daily automatic control of MLC leaves positions between every
fraction of treatment time.

Materials and methods: For all measurements Varian 120 - leaf Millenium multileaf
collimator system with Clinac 23EX accelerator (Varian Medical Systems) was used.

DynalLog files. These files are the records of the actual dose fraction (dose dynamics)
or gantry angle (arc dynamics) versus actual MLC leaf position from a dynamic treatment,
generated in ASCII format. The Dynal.og data are taken every 50 ms by the MLC controller
for each bank (A and B) separately. The recording continues until the dynamic treatment is
completed or terminated. Dynalog files store information such as: dose fraction, gantry angle,
beam-hold flag, gantry position, gantry and collimator rotation, jaws position, actual and
expected position of each leaf.

MLCtracker software. It is a fully automated software which controls and compares
MLC leaves position between every fraction of treatment time. During the analysis the
movement deviation for every single leaf, from each bank A and B, is calculated. For that root
mean square (RMS) is used. Errors mark out curved line. MLCtracker calculates surface
under the curved line using trapeze method of calculating integrals. Calculations are made for
collimator bank A and B. It was decided to calculate integrals to avoid single leaf deviation
and to focus attention on mean deviations of all leaves. The maximum leaves position
deviation from each bank is detected. The assumption was made that first fraction fields are
the reference ones. The next fraction fields are assessed according to the reference ones.

Results: Almost 92000 fields (IMRT and RapidArc) were analyzed. In case of failure-
free performance of the equipment the differences between integrals value for treated field are
around 5%. For maximum deviation values these differences are about 8%. We also noticed
that chosen dose rates (100 — 600 [MU/min]) do influence the calculated values. The higher
dose rate was used the higher differences were noted, but the calculated values were still
acceptable.

Conclusions: The new software gives us the opportunity to verify dynamic MLC
leaves movements during overall treatment time and to react when MLC does not work
correctly. Automation of MLCtracker reduces time spent for QA by the physicist and gives
many options to solve a problem when one occurs. It is a convenient tool for IMRT and arc
IMRT everyday QA.
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GIPSY BOYS

An ensemble of four professional Gypsy musicians, leaded by Wladystaw Lesiako
Kwiatkowski. Founded in 1991 it plays greatest Gypsy music hits as well as a more
traditional entertainment-type music.

The group has performed home and abroad, enlivening many Romany festivals and
celebrations. Modern and dynamic sound is coupled with interesting arrangements.
Fascinating and simply too difficult to resist dancing along.
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