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Friday 17" November

9.00-9.15 Opening Ceremony

9.15-11.30 Session 1. Exosomes and Intracellular @nmunication
(Chairperson Monika Pietrowska)

Theresa Whiteside(University of Pittsburgh, Pittsburgh)Exosomes in cancer: information transfer
re-programmingandpro umor activities (3008)

Katalin Lumniczky (OSKKI/NRIRR, Budapestlihe role of extragllular vesicles in mediating radiation
i nduced bystander effects (306)

Marcus Duechler (Centre of Molecular and Macromolecular Studies, PBS d Melanomaderived exosomes

contribute to cancer i mmunosuppression (306)
Sonja Ludwig (University of Duisburgessen, Essen)mmunoregulatory and proteomic profiles of exosomes
produced by HPV+ and HRHe ad and Neck Cancer (HNC) cell Il ines

Agata Abramowicz (MSC Institute, Gliwice)Proteome of exosomes relased from head and neck cancer cell
in response to genotoxic agents (156)

11.3071 12.00 Coffee break

12.00i 14.20  Session 2. Stem Cells and Regenerative Medicine
(Chairperson Ar t u Har-Fobudap[EACR Session]

Philippe Collas (Universtity of Oslo, Oslo)Going 4D: a dynamic chromatin architecture during differentiatio
of adipose stem cells

Hirak Patra (University of Cambridge, CambridgeProgrammable Nano architecture: Quest for Gujdhe
Stem Cell Fat¢ 2 5 0 )

Adam Filipczyk (Oslo University Hospital, Oslo)An RNA regulatory circuikey to Pluripotent Cell State
Traversgl 250 )

Alicja J(Xx&giweélclzoni an U Heme exygemnastydeficiekay ankthewnjche triggers
prematir e aging of hematopoietic stem cells (250)

Piotr Rieske (Medical University of Lodz, LodzDo glioblastoma stem cells really exist? Heterogeneous
glioblastoma cells cooperation model (2508)

Joanna Gola(Medical University of SilesjaKatowicg: Factors ifluencingex vivodifferentiation of adipose
derived mesenchymal stem cells (1508)

14.207 15.00 Lunch break

15.007 16.00 Poster Session and Coffee

16.007 18.10 Session 3. Bioinformatics in Omics
(Chairpersoin Joanna Pol a@Eska)

Maciej Lalowski (University of Helsinki, HelsinkijTargeting molecular dynamics of the tissue: a quantitative
omics approach (306)

Angeles Sierra JimeneZIDIBAPS & UVic, Barcelona)Spectroscopy towards the metabolic dwerization
of metastatic cells (306)

Fady Mohareb (Cranfield University, Cranfield) A global transcriptome profiling for PotatdS@lanum
tuberosunl.) during dormancy break using RN&eq( 3 0 6 )

Pr zemys ga Wargw &oiverkity of Technology, Warszawslachine Learning Genetic Signatures
(MLGenSig) based on expression and methylation data with applications to The Cancer Genome Atlas project
(2060)

Ernst Plefka (BIOCRATES Life Sciences AG, InnsbruckkMet abol omi cs as a uskpful t

Piotr Wardega (NanoTemper Technologies K r )aNovembiophysical methods in proteprotein interaction
studies (1008)

19.30i Dinner and Social Program



Saturday 18 November

8.301 9.00 Meeting of the Polish EACR Group
9.007 10.50 Session 4. Sess Response and Cancer
(Chairpersoni Joanna Rzeszowska)
JolantaJura( Jagi el |l oni an UnTherlsiink ,b&trwmkemw)RNA stability
Pawed Runisersitylof Manchester, ManchesteDynamics and heterogeneity of inflamtory signalling
in single cells (250)

Carmel Mothersill (McMaster University, Hamilton Harnessing radiatiemduced bystander signalling
mechani sms for radiotherapy (2508)

Marek Rusin (MSC Institute, Gliwice)Regulation of innate immunity genes by pbh&br suppressor protein
(2006)

Maggor zata [DQawisdowsuka of Hu m3-cell &cata lmphablastic [ukaeaia E) :
from mi RNA transcriptome perspective (150)

10.501 11.15 Coffee break
11.157 13.00 Session 5. Radiation Biology and Medicine
(Chairperson Pi ot r ) Wi dgak
Udo Gaipl (Universitaetsklinikum Erlangen, Erlangenmmune modulatory properties of radiotherapy
rationales for combination with immunotherapy (306)

Krzysztof @I50 laditote; Shkwice) t i t | e p @amtumoumgconird prabaliiy (TCP)
be preserved when standard fractionation radiation therapy is interrupted?

Marcin Kruszewski (Institute of Nuclear Chemistry and Technology, WarszaManoradiotherapy: Winde
on the world or dead end? (25606)

Wojciech Fendler (Medical University ofLodz Q:- MicFoRNAs as biodosimeters and biomarkers in
radiation oncology (2508)

13.007 13.45 Lunch break

13.45i 16.00 Session 6. Molecular Biomarkers
(Chairperson Katarzyna Lisowska)

Marc Baumann (University of Helsinki, Helsinki)Fine-tuning clirical proteomics for biomarker identificatio
and qualification
Piotr Zi(-Wykoacwsakvi Me di c al Ostebporgins asi btomarkershim boeasy canvedr :

Joanna Niemiec ( MS C I nst i ) uThee phendtnermrk ofwmembranous cytoplasmic MIB1
immunopositivity in breast cancer

Witold Rzyman (Medical University of5 d a (Es Kk d aLdbg €ancer Screeningnoving forward
Katarzyna Lisowska (MSC Institute, Gliwice)Personalized treatment for ovarian cancer

16.007 16.30 Presentations of Awarded Posters
16.30 Closing Ceremony
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Session

Exosomes and Intracellular

Communication
(Chairperson- Monika Pietrowska)
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EXOSOMES IN CANCER: INFORMATION TRANSFER , RE-PROGRAMMIN G
AND PRO-TUMOR ACTIVITIES

Theresa L. Whitesidd®hD MDhc

University of Pittsburgh Cancer Institute, Pittsburgh, PA 15213, USA

Exosomes, virusize vesicles (3050nm) produced by all cells represent a subcellular
communication system opeireg in unicellular and multicellular organisms. Exosomes play a
key role in health and disease. In cancer, tudewived exosomes (TEX) mediating
autocrine, juxtacrine and paracrine signaling promote tumor growth and inhibttiauoti
immunity. TEX cary a rich assortment of suppressive molecules, including proteins and
mMiRNAs, that inhibit functions of immune recipient cells by signaling via surface receptors on
recipient cells or at the transcriptional level. Tumor cells produce an excess of TEX which
carry oncogenic signals and other molecular and genetic cargo that resembles that of the
parent tumor cell. For this reason, exosomes are looked upon as potential biomarkers of the
tumor presence, progression and outcome. The presence of integrins aurfélce of
exosomes appears to determine their ability to promote metastasis. Studies of the molecular
and genetic content of TEX require their isolation from plasma and separation frem non
tumorder i ved vesicl es, whi ¢ h asma Methodsabaded/ona b u
capture of TEX from plasma of patients with melanoma using@G®BG4 mAbs have been
developed in our group to isolate TEX. The detection of the TEX cargo components by on
bead flow cytometry or by mass spectrometry is in progregspiatiminary data suggest that
the TEX cargo indeed provides useful information about the disease activity and outcome, at
least for some patients with cancer. The presence in exosome cargod bf eDexample,
is shown to correlate with disease adyivand progression in patients with cancer. In a
separate approach, we have investigated the ability of tderored exosome to interfere
with immunotherapy and to mediate epithelial to mesenchymal transition (EMT). TEX re
program the recipient cells bpechanisms that are uder intense investigation. Overall, TEX
emerge as a key components of the subcellular system regulating physiological and
pathological immune responses in health and disease, respectively, and as potentially useful
biomarkers of the mor progression as well as immune dysfunction in cancer..
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THE ROLE OF EXTRACELL ULAR VESICLES IN MED IATING RADIATION -INDUCED
BYSTANDER EFFECTS

Katalin Lumniczky, T ¢ ndei, SEatisk RDAKis, Eszter Perg Anett Benedk,
G®za S8frs8ny

Department of Radiation Medicine, Division of Radiobiology and Radiohygiene, National Public Health
Institute, Budapest, Hungary

Radiationinduced bystander effects are the manifestation of radiation effects in cells
not directly hit by radiation. The mechanisms governing radiatidaced bystander effects
are still not entirely clarified. Extracellular vesicles (EVs) are smalinbranecoated bodies
released by the cells into the extracellular medium. Due to their complex RNA, microRNA
and protein cargo their major role is in intercellular communication and thus are potential
mediators of radiatiomduced bystander effects.

In order to investigate the role of EVs in radiationluced bystander effects an in vivo
study was designed57BI/6 mice were irradiated with different doses of ionizing radiation,
EVs were isolated from the bone marrow and injected into the tail vein ohdrated mice.

The effect of EV transfer was studied by comparing molecular and phenotypic changes of
bone marrow cells and splenocytes of-E&¢ipient, bystander mice to the directly irradiated
animals. Activation of the DNA damage response pathway ensfileen of the bystander
animals as measured lgyH2AX assay was comparable to the directly irradiated animals.
Phenotypical changes in both the bone marrow and spleen of bystander animals were present,
however they were restricted to certain cellular subpopulations. The concentration of soluble
mediatas of inflammation in the plasma of directly irradiated and bystander animals was
similar. Total RNA was isolated from EVs derived from the bone marrow and plasma of
directly irradiated mice and microRNA profiling was performed. A panel of differentially
expressed miRNAs in the EVs isolated from irradiated mice was identified with predicted
involvement in pathways related to DNA damage repair, hematopoietic and immune system
regulation, suggesting their participation in mediating radiatidaced bystandesffects.

In conclusion, we proved that EVs mediated certain radiation effects in various organs
(bone marrow, spleen, blood) of the haematopoietic system in bystander mice and identified
potential mMiRNAs carried by EVs, which might be responsible faelaffects.

This work was funded by the DoReMi and OPERRAFP@ projects and by the National

Research, Development and Innovation Office (grant agreement number: VK5Z018
0021).
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M ELANOMA -DERIVED EXOSOMES CONTRIBUTE TO CANCER
IMMUNOSUPPRESSION

Mark us D¢chl er

Centre of Molecular and Macromolecular Studies, PASG - d F

The activation cytotoxic T cells, representing the most efficient immune attack against
cancer, depends on antigen presenting ¢AFPCs)such as dendritic cell®Cs), which take
up tumor associated antigens, process them into peptides and present them on major
histocompatibility complex (MHC) molecules to T cells. Through the direct interaction of the
peptideMHC complexes with the cognate T cell receptors, Ts@k activated.

However, tumors exhibit an astonishing variety of mechanisms to escape from immune
surveillance, such as hiding from recognition, establishing physical and chemical barriers to
prevent immune cell attack, expressing death receptor Bgamd secreting
immunosuppressive cytokines.

In addition, tumors secrete exosomes which are able to transform immune effector
cells into suppressor cells. Our research focusses on the influence of metierored
exosomes on antigen presentation by DC&sBries transport immunosuppressive cytokines
and hundreds of microRNAs which may interfere with efficient antigen presentatien. T
Immunosuppressive activity of these exosomes was demonstrated by their influence on the
expression of critical surface re¢eps and cytokines of APCs. Several signals that are
required for an optimal stimulation of a cytotoxic T cell response were negatively affected by
melanomaderived exosomes suggesting their contribution to camesliated tolerance.
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| MMUNOREGULATORY AN D PROTEOMIC PROFILES OF EXOSOMES PRODUCED
BY HPV+ AND HPV- HEAD AND NECK CANCER (HNC) CELL LINES

Sonja Ludwig?, Monika Pietrowskd Lukasz Marczak Agata Abramowicz Marta Gawir,
Priyanka SharnfaStephan Larlg Piotr Widlak, Theresa L. Whiteside

Depatment of Otorhinolaryngology, Otorhinolaryngology, University of DuisbHsgen, Germany;
“Department of Pathology, University of Pittsbur@thool of Medicine and University of Pittsburgh Cancer
Institute, Pittsburgh, PA 15213, USAViaria SklodowskeCurie Institutei Oncology Center, Gliwice Branch,
Gliwice, Poland:‘Institute of Bioorganic Chemistry, Polish Academy of Sciences, Poznan, Poland

Introduction: Exosomes, virusized vesicles, are important mediators of intercellular
communication. We reptad that exosomes from Head and Neck Cancer (HNC) cell lines
and patientsdé plasma carry protein cargos
functions of immune cells. Here, we ask whether exosomes derived from Human Papilloma
Virus+ (HPV+) or HPVneg HNC cell lines differ in molecular profiles and
immunoregulatory activities.

Methods: Exosomes were isolated from concentrated supernatants of three-péRKive
(SCG2, SCCG47, SCC90) and two HPWeg (PCi13 and PCGI30) HNC cell lines using mini

size exclusion chromatography (mi8EC) on Sepharose 2B columns. Exosomes recovered
in fraction #4 were assessed for morphology and size by TEM and for protein content.
Molecular profiles were determined by Western blots (WBs) and protein profiles by mass
spectrometry. Exosome functions were measured ioutture assays with human T cell, NK

cell and dendritic cell (DC) subsets.

Results: By TEM exosome derived from all cell lines were similar in sizeX30nm) and
morphology. Protein levels ranged frorlQug protein /mL of supernatant from°kultured

cells. Exosomes derived from all three HPV+ cell lines carried E6and E7, p16 and Rb.
HPV-neg exosomes showed absence of cyclin D1 and survivin and low p53 protein levels by
WBs. Immunomodulating moletes (TGFb, FasL, OX40, OX49L and HSP70) were equally
prominent on all exosomes, reflecting the content of parent cells. By mass spectrometry,
HPV+ and HPVneg exosomes contained 572 overlapping and 169owertapping proteins.

HPV+ exosomes carriedb6 proteins of which 83 were not shared by HiR§ exosomes,

and the latter carried 658 proteins of which 86 were unique and not shared with HPV+
exosomes. Gene ontology analysis of the unique proteins showed that those driving energy
pathways were twice ane frequent in HPV+ exosomes (p<0.0001). In contrast, -H&Y
exosomes were significantly enriched in proteins associated with cell growth/ maintenance.
The proteins modulating immune responses were less frequent in HPV+ exosomes (14
proteins, 2.1%) thann HPV-neg exosomes (18 proteins, 2.8%). The results of mass
spectrometry did not always coincide with antib@shgplified results obtained by WBs. No
differences were observed in the ability of HPV+ vs HiR&g exosomes to induce apoptosis

in activated T cks or suppress their activation and proliferation. HRJ exosomes €o
incubated with human DCs induced lower levels of CD80 and CD&Sirmallatory proteins

and impaired DC maturation more than HPV+ exosomes.

Conclusions: Exosomes derived from HPVumor cells carried viral antigens and had a
proteomic profile that was distinct from that of HiP¥g exosomes derived from HNC cell
lines. Levels of immune suppression mediated by HPV+ and-kH#g)/exosomes were
comparable, although HPV+ exosomes tendedptomoted rather than inhibited DC
maturation in vitro. Exosomes reflect the HPV status of their parent cells and thus might serve
as future plasma biomarkers of HPV infection in HNC.
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METHODOLOGICAL ASPECT S OF MASS SPECTROMETRY-BASED EXOSOMAL
STUDIES

Agata Abramowicz, Anna Wojakowsks Gukasz? MRBi ot & kMikal § a k
Pietrowska

Maria SklodowskéaCurie Institute i Oncology Center, GliwiceBranch, Gliwice, Poland;?nstitute of
Bioorganic Chemistry, Polish Academy of Sciences, Poznan, Poland

Exosomes are small extracellular vesicles with phospholipid bilayer membrane and
diameter around 100 nm. They are formed by inward budding of latsemeés and secreted
after their fusion with plasma membrane. Besides nualgits,exosomal cargo includes also
proteins which makes these nanovesicles an appreciated objatgére$t for proteomics.
Exosomes can be isolated from different body fluike blood (plasma/serum) or urine as
well as fromin vitro cell culture media. Therefore, standardization of sample preparation is
necessary. For proteomaénalysis,a particularly important aspect ssgnificantreduction of
contaminants like protein coropents ointercellular compartments or high abundant
proteins, for example from cell culture media supplements, like albumin delivered with FBS.
Since all prevalent methods of exosome isolation are based rather on exosome enrichment
than on highly selecte separation, it is necessary to minimalize the influence of background
molecules on mass spectrometry measurement.

In our studies,we identified several issues potentially influencing results of mass
spectrometry analysis of exosomal proteins. We shaivaéll culture mediaerived protein
contaminants significantly redutlee number ofdentifications of exosomapecific proteins
and we suggest size exclusion chromatographyaa®ffective tool for exosomal sample
purification. Moreover,we indicatethat apart from the properties thie sample itself and the
selected method of vesicle isolation/purification, also the method of exosomal proteins
extraction and further sample processing can determine the final list of identified proteins.
Therefore, wecompared four different methods of exosomal sample preparation for mass
spectrometry analysis, especially focusing on the range of obtained identifications.

These studieallow us to present an alternative method of effective exosomal protein
extraction based on anorganic solvent, fully compatible with mass spectrometry
requirements.
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Medicine
(Chairpersoni Ar t ur -Pbbueled | a
[EACR Session]
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GOING 4D: A DYNAMIC CHROMATIN ARCHITECTURE DURING DIFFERENTIATION
OF ADIPOSE STEM CELL S

Philippe Collas

Department of Molecular Medicine, Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway

Dynamic changes in the-dimensional (4D) conformation of the genome evehthe
4th dimension is time, establish blueprints of developmental gene expression. We report
alterations in 4D genome organization during early stages of differentiation of human adipose
tissue stem cells into adipocytes. We combine genwide maps otopologicallyassociated
domains (TADs) and lamirassociated domains (LADSs), together with a new computational
3D genome modeling tool (Chrom3D) [1], to infer TAD position in space during
differentiation. Our data reveal the formation of 3D TABD hubs dawing genic regions
towards a repressive environment at the nuclear periphery. Independently of TADs, local
gains and |l osses (fAswitcheso) of chromosom
of chromatin regions. We highlight transient TAIAD regulatory interactions around a key
adipogenic locus. LADs also appear as facilitators of -lamge TAD repositioning in the
nucleus space that establishes new patterns of -TAD interactions. We have also
investigated the impact of a lipodystropbgusig lamin A hotspot mutation on spatial
chromatin organization [2]. The mutation inhibits adipogenic gene induction by deregulating
the epigenetics of enhancers of the -anipogenic microRNAMIR335 gene, andMIR335
enhancepromoter interactions. Our daitadicate that genome confirmation in adipose stem
cells is dynamic and affected by mutations in structural proteins of the nucleus that cause
developmental disorders.

[1] Paulsen et al. 201%Genome Biol 18, 21.
[2] Oldenburg et al. 2017. J Cell Biol @1

21



PROGRAMMABLE NANO ARCHITECTURE : QUEST FOR GUIDING THE STEM
CELL FATE

Hirak K. Patra

Bioscience Engirexing Group, Dept. of Chemicalnineering and Biotechnology, Cambridge University,; UK
Translational Theranostics Group, Deptf Exper i ment al and Clinical Medi ci ne

Stem cells are progressively under investigation due to their emerging potential to
reinforce wide spectrum of innovative therapeutic procedures such &eleelive therapy,
regeneratie stratagems, multicomponent tissue regeneration to name a few to address
complex heterogeneous diseases conditibhs. phenomenal speciality of the unspecialized
stem cells is that they are very tightly regulated by manifold cues from diverse surgsundin
comprising of dynamic microenvironment, intrinsic and extrinsic signalling and associated
loco-regional niche. Apart from biochemical and growth factors which are direct cues, there
are several other important factors including architecture, size,,spayusity, rigidity and
dynamicity of the microenvironment are involved in determining the final fate of the stem
cells. Although the chemical cues are being well established so far but are not sufficient to
manipulate the stem cells in directing for dedi therapeutic purposeBiophysical
contributors such as nattopography, mechanical network, elasticity of the matrix, and
interacting surface landscape, all influence the stemness, directed differentiation and fate of
the stem cells.

The integrated ahitecture and surface topography at the nanoscale in matrix scaffold
showed direct influence on regulating the stem cell comportment. Therefore, advanced
programmable nanotechnology based approaches containing both chemical and physical cues
can manipulatén directing the stem cell fate.

We have developed a series of nanotechnology based programmable on/off switchable
nanosystem that can be explored in manipulating the complex stem cell differentiation
process for the development of multicomponent tissgeneration. The developed insight in
switchable dynamic crosstalk at the nanoscale can be translated into potential programming in
dictating specific stem cell fate for prospective therapeutic applications.
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AN RNA REGULATORY CIRCUIT KEY TO PLURIPOTENT CELL STATE TRAVERSE

Kangxuan Ja, Hazal Zw, Michelle Giller, Konstantinos AnastassialiCarsten Mar,
Arne Klungland Adam Fiipczyk

Oslo University Hospital, Oslo

RNA layer control mechanisms involved in pluripotent cell state traverse are poorly
understood. TheRNA methyltransferaskke 3 and 14 (Mettl3 and Mettl14are critical
components of a methyltmaferase complex which deposits the dynamMeihyladenosine
(m°A) modi fication wunto RNA. I n the napve
disruption was shown to promote a hypéuripotent cancelike phenotype. In primed
pluripotency and epiblastem cells (EpiSCs), Mettl3 depletion resulted in cell differentiation
or death. We examined the effects of Mettl3 or Mettll4 depletion on pluripotency
heterogeneity in Serum+LIF conditions using protein fusion double kimoelESC reporters
(NanogKATUSHKA/Oct4VENUS). By transcription factor, quantitative lteell imaging
over many cell generations, we show for the first time, the emergence of a
NanogKATUSHKA-//Oct4VENUS+ epiblast like cell (EpiLC) state, at single cell resolution.
Mettl3 depletion culmiates in the upregulation of epiblast transcription factors (TFs)
Otx2/0Oct6 and elevation of pAKT and pErk signaling pathways. We define how these
downstream changes -operatively promote the EpiLC cell state traverse and maintenance.
Furthermore, we assesthe propensities of Mettl3 depleted EpiLC cell fractions for
differentiation into key downstream cell lineages.
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HEME OXYGENASE -1 DEFICIENCY IN THE NI CHE TRIGGERS PREMATU RE AGING
OF HEMATOPOIETIC STE M CELLS

Krzysztof Sza@, Monika ukowska, Witold Nowak, Agata Szad, Maci la,j
Karolina BukowskaStrakowa, Neli Kachamakowalrojanowsla, Anna Kusienich,
Szymon Czauderna zéfbulak Al i cja J-zkowi cz

Department of Medical Biotechnology, Faculty of Biochemistry, Biophysics and Biotechnology, Jagiellonian
University, Krakaev, Poland

Hematopoietic stem cells (HSCs) sustain production of blood cells throughout lifetime,
however their regenerative potential declines with aging. While -H8{sic changes
acquired during aging are well characterized, it remains unclear hog aefjihe HSC niche
affects hematopoiesis. Here we demonstrate that cells that compose the HSC niche
endothelial cells (ECs) and CXCLEbudant reticular cells (CAR$)express high levels of
heme oxygenase 1 (HD, but its expression decreases in oldenRNAI sequencing shows
that ECs and CARs from HO deficient mice (HAL™) produce smaller amounts of key
hematopoietic factors. Consequently, HSCs from younglHi@nice are loosing quiescence
and have impaired regenerative potential. We demonstratejoung HGL HSCs already
show features of premature aging on whodmscriptome and functional level. HOY* HSCs
transplanted to the HQ@" recipients exhaust their regenerative potential early and do not
reconstitute secondary recipients. Imntutransplantation of HQ” HSCs to the Ha™*
recipients reinstates the regenerative potential ofIIOHSCs and reverses part of their
transcriptional alterations.

Concluding, we identified HQ as a new factor in bone marrow niche that regulates
aging of HSCs. Our results suggest that modulation oftH@tivity might be used to restore
impaired function of aged HSCs.
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DO GLIOBLASTOMA STEM CELLS REALLY EXIST ? HETEROGENEOUS
GLIOBLASTOMA CELLS C OOPERATION MODEL .

Piotr Rieske

Department of Tumor Biology Medical University of Lodz, PolaRdsearch and Development Unit, Celther
Polska LTD

Neural stem cells are relatively well define@n the contrarythe term figlioblastoma
stem celld (GSCs) is still considered very vague, stip due to the fact that analysis of
putative GSCs is very problematic.

First of all, primary glioblastoma cells quickly become senescent or apoiptaiico
[ PLOS o0 n e, -Fidelusoe; 20¥4{EwHer@as stable glioma cell lines do not show the
majolity of phenotypic features specific for glioblastoma cells isolated directly from tumours.
Secondly, stable glioblastoma cell lines do not usually exhibit genetic alterations critical for
these tumours, such d®H1 or EGFR mutations [BJC, Piaskowski S, 20. Finally,
extrachromosomal amplification, extremely important for genetic and phenotypic flexibility
of glioblastoma cells, is frequently observed in tumour specimens but almost always absent in
glioblastoma cell lines [Nature, Turner KM, 2016].

During our analyses we used neural stem cells, primary glioblastoma cells and several
stable cell lines, including unique lines showing extrachromosomal amplicons. Analyses of
these cells resulted in several interesting suggestions, especially for researcigeteros
"glioblastoma stem cells'We propose glioblastoma stem cells model to be replaced with
model of heterogeneous glioblastoma cells cooperation.
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FACTORS INFLUENCING EX VIVO DIFFERENTIATION OF A DIPOSE DERIVED
MESENCHYMAL STEM CEL LS

Joanna Gofa Aleksandra Skubfs Bartosz Sikora Agnieszka Witkowska Urszula
Mazurek, Mar ek Gos

!Department of Molecular Biology, School of Pharmacy withOihésion of Laboratory Medicine in Sosnowiec,
Medi cal University e00 S8ndwiecss PadandDepatohenp & dnternaB Diseades,
Diabetology and Nephrology, School of Medicine with the Division of Dentistry in Zabrze, Medical Uriversit
of Silesia, 3 Maja 145, 4£800 Zabrze, Poland

Stem cells, due to their unique ability for unlimited division and differentiation into
many cell types, are increasingly being used in tissue regeneration. There are different
strategies for tissue regeag@on, such as stem cell transplantation or transplantation of cells
obtained byex vivostem cell differentiation. One of the possible procedures is to obtain
patientds mesenchymal st em exevivddiBereftiationmcara d i pos e
be implanted to regenerate a particular tissue. However, there are a number of factors that can
affect both the proliferation process and the cell differentiation. These include the age and
health (accompanying diseases) of the donor, the procedure osadipsue collection, the
type and source of adipose tissue, and a number of factors influencing these processes in cell
culture conditions.

Our results point to differences in the proliferative potential of mesenchymal stem cells
and their ability to diierentiate into osteoblasts, not only depending on the incidence of
diabetes, but also on the stage of its development. We have also found that the efficiency of
these processes is influenced by several factors in cell culture conditions, including
combindions and concentrations of differentiation factors, as well as combinations of
antibiotics and antifungal agents used. We have also studied viability of limbal epithelial stem
cells in the ceculture systems, depending on the presence einflonmatoryfactors. It has
been recently shown that the differentiation of adiptegved stem cells into corneal
epithelial cells could be facilitated by -caolture with the limbal epithelial stem cells. Our
results showed a number of changes at the molecular bkl in cells cultured in the
presence of epithelial cells and conditioned medium.
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TARGETING MOLECULAR D YNAMICS OF THE TISSUE. A QUANTITATIVE -OMICS
APPROACH

Maciej Lalowski

Medicum, Meilahti Clinical Proteomics Core Facility, Finlgriginnish Proteomics Society, President

Variousi omics methods areurrently in use enabling to tackle the molecular dynamics
in the tissue. In this presentation various aspects of implementation of such techniques will be
presented, with the main focus on quantitative aspects of such methodologies and
implications on elaidation of disease mechanisms.

The first example covers recognition of molecular signatures and functional modules
connected with overexpression of human disease el in a human neuronal cellular
system[1]. In this study the SEBY5Y neuroblastoma cells (differentiated into a neurdikel
phenotype), to overexpress@iN1 and a selection of disease related mutations previously
detected in CLN4affected children were utilized. The differentiated| ¢mes underwent
whole transcriptomic profiling by RNAeq, to identify differentially expressed genes (DEGS)
which are functionally related to the overexpression of-tyifee or mutated PPT1. Following
bioinformatic investigations, we focused on DEGsoined in palmitoylation of neuronal
proteins as well as related cellular functions. Interestingly, genes coding for palmitoylated
proteins assigned to neuronal functions, such as axonal growth, and to the synaptic
compartment were the most significantlikpeessed. Moreover, to identify potential
therapeutic targets for CLN1 disease, we aimed to demonstrate possible links with other NCL
genes, particularlZLN4andCLN1Q sharing common pathological traits wiRFPT1

In another studyjargescale mass speoimetrybased proteomics and quantitative
metabolomics were applied to gain andepth view of the mechanisms behind the
regenerative capacity of the neonatal mouse during the first week [#]lifgsing label free
quantitation of protein expression, 1937 heart proteins were quantified (366 differentially
expressed), while metabolomic profiling characterized 612 metabolites (263 differentially
regulated). Interlinking theomics analyses demonstratadetabolic reprogramming from
glycolysis to oxidative phosphorylatiom seven days old mice, with increases of key
enzymes and met abol it e soxidation, Acadmpaypied oy eledated r a n
oxygen consumption. An upregulation of reactive @tygpecies signalling and increases in
oxidative stress markers were also visible. Furthermore, neonatal mice exhibited cellular
proliferation with association to mTOR signalling and methionine and histidine pathway
metabolites. These novel annotated patysvcould link to the regenerative capacity of the
neonatal heart.

[1] Pezziniet al. 2017Front Mol Neuroscin press
[2] Lalowskiet al.2017. Scientific reportsn revision
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SPECTROSCOPY TOWARDS THE METABOLIC CHARAC TERIZATIO N
OF METASTASTATIC CELL S

Carme Bedij Miriam Badig&, Naiara Santan€odind, M- ni ¢ &ngélsaSienad*

!Department of Environmental ChemistlJAEA-CSIC, 08034 Barcelon&IDIBAPSI nst i t ut de I nvest
Biom dica August Pi i IDIBELh-y @8 ¢t | tOWBL0 36 0 IBrav & =tl ioqagi - Bi on
08907 LOHospitéddFet ndei tiibbdeg&t pnci es F dPhysioldgigal e s , 0 8 ¢
Sciences, Faculty of Medicine, Universitat de-Midversitat Central de Catalunya, 08500, Vic, Spain

One of the main obstacles for breast cancer treatment and long term survival is
metastatic spread. The challenge is to identify biomarker predicting who will benefit
from a particular targeted therajpy]. Our purpose was to characterize biomarkers for the
prediction of metastasis in newly diagnosed breast cancer patients and at early diagnosis of
relapse.
Previous work: We performedtranscriptomic analysis of breast cancer metastasis from
patients and analysed the differential expression of espanific geneq2]. A network
approach using these lists to search for network parameters based on the whole human
interactome (topology fermation) was used and looked for internal connections between the
genes (functional interpretation) to identify oreggpecific deregulated functiong3]. The
resulted interaction networks were analysed to findedglated functions and key proteins in
brain metastasigl]. Three proteins related to fatégid metabolism were uggulated in the
brain metastasis network: The cytosolic acgénzime A thioester hydrolase, ethanolamine
phosphate cytidylyltransferase, and citrate transport protein, aare@hof citrate by malate
involved in the production of a carbon source for the biosynthesis of fatty acids. The over
expression of these proteins suggested a possible increase in the synthesis of unsatured fatty
acid.
Material and Methods: We used Ramaspectroscopy (RS), a higiensitive norinvading technique, to analyse
metabolic differences in cells from a metastatic breast cancer cell experimental model. Locadizdtion
quantification of total (TFA) and total unsaturated (TUSFA) fatty acids wergared between parental cells
and its metastatic variants to analyse their differences. Moreover, we performed untargeted lipidomic analysis
(ULA) and UPLGTOF analysis of lipid extracts and the resulting data were further processed following an
untargetednalysis strategy (UAS) using the MSRRCR-ALS procedure.
Results: RS confirmed the increased TFA and TUSFA in brain metastatic cells compared to the parental cells.
Further studies following the UAS and the MSR®@CR-ALS procedures, revealed that GMRAdaGM3
gangliosides are lipid species that changed in brain metastimn metastatic cells. GM2 increased (4.1 and
5.3 fold) and GM3 decreased (0.8 and 0.5 fold), as a consequence an important decrease of the GM3/GM2 ratio
was found in all ganglios&lspecies with different acyl chain length.
Conclusions: Gangliosides are glycosphingolipids mainly localized in the outer leaflet of plasma membrane in
lipid-enriched microdomains called lipid rafts, where they are involved irceklrecognition, adlston and
signal transduction. In breast cancer an increased HEXA activity arebjufation of GM2AP cofactor induce
unbalancing GM3/GM2 ratio in lipid rafts priming brain metastasis ability in breast cancer cells.

* This study was supported by granterfr the Spanish Ministry of Health and Consumer AffairsHAISI/00336 from the

I+D+l National Plan with the financial support fromISCiBu b di r ecci - n Gener al de Evalwuaci - -n ¢
Desarrollo Regional (FEDER), by grant 2014 SGR 530 from thGener al i t at de Catalunya and f |
Cellex Barcelona

[1] Cadoo, et al. 201Furg Oncol Clin N Am 22, 82340. doi: 10.1016/j.s0c.2013.06.006.
[2] SanzPamplona et al. 2011. Am J Pathol 179, 588. doi: 10.1016/j.ajpath.2011.04.037.
[3] SanzPamploneet al. 2012. Mol BiosysB, 20852096.

[ 4] MaArahda et el.2015. Oncotarget 6, 44258. doi: 10.18632/oncotarget.5471.
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A GLOBAL TRANSCRIPTOME PROFILING FOR POTATO (SOLANUM TUBEROSUM
L.) DURING DORMANCY BREA K USING RNA-SEQ

Fady Mohareb

Head of Bioinformatics, Cranfield University, UK
f.mohareb@cranfield.ac.uk

Potato Solanum tuberosum)Lis one of the most important ngnain food crop in the
world and is entral to global food security. In the UK alone, 4.05 million tonnes of potato
tubers are stored annually [1]. Dormancy properties of potato tubers are key determinants of
postharvest life. Premature sprouting of either organ during storage is acconipasere
loss of quality.

The aim of this project was to provide the molecular understanding of the process of
dormancy break in potato. In order to achieve this, we developed a bioinformatics pipeline for
RNA-Seq analysis for two genotypic groups of potaf varying dormancy periods.

We have identified a list of key differentially expressed genes for responsible for
dormancy control, as well as identifying the main regulatory and metabolic pathways
controlling this process.
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MACHINE LEARNING GENETIC SIGNATURES (MLGENSIG) BASED ON
EXPRESSION AND METHY LATION DATA WITH APP LICATIONS TO THE CANCER
GENOME ATLAS PROJECT

Przemysgaw Biecek
Warsaw University of Technology, Warszawa

How to integrate signals from gene expression and DNA methylation?

In this talk | will present three R packages that we have developed for joint modelling of
expressiorand methylation data.

The statistical methodology is implemented in MLexpResso, an R package with (1)
statistical tests for group comparisons based on RNAseq data, (2) statistical tests for
methylation data, (3) functions for fusion of both signals anhdufctions for visualisation of
differences between groups.

All examples, that will be presented, are based on The Cancer Genome Atlas data. An
R package RTCGA is used for accessing, preprocessing and filtering clinical and molecular
data from this proje.

An R package archivist is used for making results fully reproducible. Due to the
frequent updates in TCGS snapshots the reproducibility is a crucial part of modelling.

DNbr ows k a et httpsl/githud.@rh/genetid®RMINIng/MLGenSig

Kosi Es ki heps:/gghub.con? RTCGA/RTCGA
Biecek et al. 2017. J StatisticSoftwaenditionally acceptedURL: https://github.com/pbiecek/archivist
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M ETABOLOMICS AS A USEFUL TOOL IN CANCER RESEARCH

Ernst Plefka

Biocrates Life Sciences AG, Innsbruck

Metabolomics as the comprehensive study of the metabolome is of increasing
importan@ in cancer research and drug development. The metabolic state is reflecting both
the downstream information coming from the genome and the upstream information coming
from the exposome (like diet, drugs, lifestyle, age, etc.). It is reflected by diffestabolic
signatures of small molecules.

In the future such metabolic signatures will not only inform about underlying
molecular mechanisms of diseases, such as cancer, but also allow to identify metabolic
pathways and to reveal biomarkers and metabadicasures for disease detection or drug
response in cancer research and cancer therapie.

Some examples will be given how to these metabolic signatures in different kinds of
cancer like breast cancer or melanoma may be used in translational medicinkiiaréhand
what might be the contribution of Biocrates Life Sciences AG to this development.

In conclusion Pharmacometabolomics as a new discipline can inform about treatment
outcomes and drug response in the future and will be an important tool indatiglepment
of precision medicine.
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NOVEL BIOPHYSICAL MET HODS IN PROTEIN-PROTEIN INTERACTION STUDIES

Piotr Wardega
NanoTemper Technologies

Interactions Analysis and beyond: MicroScale Thermophoresis (MST) is a powerful
technique toguantify biomolecular interactions. It is based on thermophoresis, the directed
movement of molecules in a temperature gradient. In context of parameters regulating the
molecules movement in solution, our technique is highly sensitive to virtually argecinan
molecular properties, allowing for a precise quantification of events independent of the
nature of the investigated specimen.

Here, we present recent progress and developments in MST technology and focus on
MST applications beyond standard biomolecunteraction studies. By using different model
systems, we introduce alternative MST applicatiensuch as determination of binding
stoichiometries and binding modes, thermodynamics and demonstrate the capability of MST
to quantify highaffinity interactions with dissociation constants (Kds) in the low picomolar
(pM) range as well as proteprotein interactions in pure mammalian cell lysates.

Easy and Rapid Analysis of Protein Stability by nanoDSF: nanoDSF is an advanced
Differential Scanning Fluorimey technology. It detects smallest changes in the fluorescence
of tryptophan present in virtually all proteins.

The fluorescence of tryptophans in a protein is strongly dependent on its close
surroundings. By following changes in fluorescence, chemiadltl@rmal stability can be
assessed in a truly labieee fashion. The dudJV technology by NanoTemper allows for
rapid fluorescence detection, providing an unmatched scanning speed and data point density.
Furthermore, since no secondary reporter fluooogh are required as in conventional DSF,
protein solutions can be analyzed independent of buffer compositions. Therefore, nanoDSF is
the method of choice for easy, rapid and accurate analysis of protein folding and stability,
with applications in membraneprotein research, protein engineering, formulation
development and quality control.

Here we present biophysical background behind the Prometheus NT.48 instrument and
examples of different applications in both academic and industrial context.

We invite yau to visit our booth and discuss your specific research topics where our
tools may provide further insight.
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Stress Response and Cancer
(Chairpersoni Joanna Rzeszowska)
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THE LINK BETWEEN RNA STABILITY AND CANCER DEVELOPMENT

Jolanta Jura

Faculty of Biochemistry, Biophysics and Biotechnology, Jagiellonian University; Wrak

In response to external and internal stimuli the cells react in changes of the
transcriptome profile. The transcriptome is dynanmd aan be regulated at many levels. One
of them is postranscriptional mechanisms that rely on specific RptAtein or RNARNA
interactions that either result in the targeted degradation of the mRNA or prevent access of the
ribosome to the translation gtacodon. Most mRNAs bear a cigegulatory elements,
important in regulation of their stability and/or availabiliyt the 56 and 360
regions or within the decoded portion of the molecule.

The members of théMonocyte ChemoattractanProtein1-Induced Protein family
(MCPIP1/2/3/4) are dramatically induced by many stressful agents, such as
lipopolysaccharideL(PS) or proinflammatory cytokines. These proteins posses PIN domain
(the Nterminus of the PIIT proteiRAIT N terminus) that possessabanucleolytic activity.

The active site of PIN domain consists of four aspartate residues that are engaged in
coordination of a single magnesium ion localized in a catalytic cleft of this enzyme.
Additionally, a special feature shared by this family isirsgle CCCH zinc finger domain
responsible for a direct interaction with RNA.

Previously, MCPIP1 has been described as a protein regulating stability of transcripts
coding for cytokines such as:-IL b ,-2, IL-B, IL-8, IL-12b, IL-17. However, further atlies
based on determination of transcriptome and proteome profiles followed by
immunoprecipitation assays showed that MCPIP1 degrades transcripts involved in many
cellular processes. Its level is significantly modulated not only during inflammatory pesces
but also in other types of cellular stress, as for example hypoxic conditions. Our results show
that MCPIP1 has an impact on cancer development controlling angiogenesis, metabolism,
protein quality control and proliferation.

Research presentedin this study was supported by Polish National Science Centre (NCN) (grants:
2011/03/B/NZ1/0002and 2015/17/B/NZ3/01054ssignedo J.Jura). Faculty of Biochemistry Biophysicsand
Biotechnologyof Jagiellonian University is a partner of the Leading National Research Center (KNOW)
supporteday the Ministry of ScienceandHigher Education.
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DYNAMICS AND HETEROGE NEITY OF INFLAMMATOR Y SIGNALLIN G
IN SINGLE CELLS

Paweg Paszek

University of Manchester, Manchester

Cells must accurately decode changing environmental signals to make fate decisions
and coordinate tisstievel responses, but often exhibit substantial heterogeneity. Here we use
a sute of single cell biology approaches including titapse microscopy and transcriptomics
in combination with mathematical modelling to understand signalling via the Nuclear Factor
kappa B (NFkappaB) system, a master regulator of inflammatory and immuep®mses.

Our analyses demonstrate that via a number of mechanisms k& Nifstem encodes
complex temporal and spatial patterns associated with pathogen infections. Using
transcriptomics we show that the ¥BppaB-dependent gene responses are controlfed b
genespecific architecture at the single cell level. Altogether, these data demonstrate that
seemingly heterogeneous single cell responses are defined by functional constrains, and thus
might be predictable.
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HARNESSING RADIATION INDUCED BYSTANDER SIGNALLING
MECHAN ISMSFOR RADIOTHERAPY

Carmel Mothersill Michelle Le Colin SeymourAndrew RainbowFiona McNeill

McMaster University, Hamilton, Canadaothers@mcmaster.ca

Recent efforts to discover the nature of the initial signal triggering the ionising
radiationinduced bystander effect have led in two separate directions which appear to be
mutually exclusie. Many groups have evidence that exosomes in transferred medium carry
information in the form of MiIRNA which trigger responses in unirradiated cells. However our
group have published several papers showing that no medium transfer is necessary and that a
UVA signal generated as a result of secondary excitation decay following irradiation is able to
trigger the bystander effect in unirradiated cells which are in separate sealed flasks. There are
two possible explanations; either these are two alternativlanesns or the exosomes are
generated by the UV signal in both bystander and directly irradiated flasks. In order to test the
latter hypothesis, we cultured HCT+/+ cells in medium containing exosome free serum and
used our established protocols to genebgstander effects in unirradiated cells in separate
flasks. The exosome fractions were harvested from both sets of flasks and from appropriate
controls. These fractions were then added to new flasks of never exposed cells to see whether
the bystander exoses could in fact induce a bystander effect. The results suggest that
bystander exosomes could indeed induce a bystander effect. Our conclusion is that secondary
UV from excitation decay in irradiated cells may have an important role in triggering
exosone production in bystander cells without the need for actual medium transfer. This new
mechanism opens up the possibility of novel targets for use in radiotherapy.
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REGULATION OF INNATE IMMUNITY GENES BY P53 TUMOR SUPPRESSOR
PROTEIN

Marek RusinArtur Zajkowicz Ma § g o r z a Agaieskka GdevBaKijalks o k

Center for Translational Research and Molecular Biology of Canbks,r i a S k-Quded lostitstek a
Oncology CenterGliwice Branch,44101 Gliwice ul . Wy br zeUe Ar mi i Kraj owej 15,

The p53 protein coded by the major tumor suppressor Tiebais best studied in the
context of cancer formation. It is not surprising becatB&3is the most frequently mutated
gene in human cancers. P53 is@qlopic protein, which acting as a transcription factor, can
up- and downrregulate the expression of hundreds of genes involved in control of cell cycle,
apoptosis, metabolism, DNA repair and other cellular functions. Interestingly, p53 was
discovered beause it was able to form a tight complex with a large T antigerprotein
coded by an oncogenic virus SV40. Other tumor viruses also code for proteins, which bind
and inactivate p53, e.g. the notorious oncogenic papillomaviruses (HPVs) induce p53
degradtion by E6 protein. Surprisingly, p53 is also blocked by viruses, which are not
carcinogenic, e.g. SARS coronavirus. Moreover, p53 is activated when a cell is infected by
some viruses. Hence, there is apparently a strong antagonism between p53 andTVieuses
cells have many antiviral proteins at their disposal. The antiviral effector proteins interfere
with life cycles of viruses at every stage, from virus entry into cells to the formation of
progeny viral particles. These proteins are a part of inmateunity, a system that defends
cells against infectious agents, including viruses. This part if immune system was formed
during millions of years of evolutionary arms race between cells and pathogens. Many
antiviral effectors are upegulated by interferan- signaling proteins secreted by some
infected cells. Interestingly, it was found that many genes stimulated by interferons were also
up-regulated by p53. The mechanism of this phenomenon is poorly studied. It is known that
p53 directly upregulates thdranscription of some interferestimulated genes, e.¢f116,

ISG15 Moreover, p53 also positively regulates the expression of transcription factors, e.g.
IRF5, IRF7, which directly stimulate the transcription of interferon genes. We found that
treatment of cells simultaneously with actinomycin D and nuia (A+N) strongly
stimulated p53. Actinomycin D activates p53 by a mechanism, which is not well understood
but it apparently involves activation of some kinases phosphorylating p53. -Batlin
activates p53 by inhibiting its negative regulatoMDM2. There is strong synergy between
these two substances in inducing p53 phosphorylation on key amino acid residues like serine
46 and serine 392. Consequently, many knowntpbfet genes were synergisticaliguced.

Our analysis of RNAseq results revealed that approximately 500 transcripts were up
regulated at least #old by A+N in A549 cells. The bioinformatic analysis of gene
expression data showed that in addition to regulators of apoptosis, the Aafxhent
preferentially activated antiviral genes. We have selected few of them, which were not
previously identified as p53 targets, and we performed experiments strongly indicating that
these genes were directly regulated by p53. One of these genesaistea negulator of
interferons, coding for a protein triggered by viral cytosolic DNA molecules. Moreover, we
found that p53 phosphorylation following A+N treatment was inhibited by C16, a compound
believed to be a specific inhibitor of PKR kinasan aniviral protein coded by interferen
stimulated gene. However, the cells with knockledvn expression of PKR were still
sensitive to C16, what indicated that other enzyme was involved in p53 activation leading to
the induction of innate immunity genes.

This work was supported by the Polish National Science Center NCN (Grants no.2013/11/B/NZ5/03190 to MR,
2014/15/DINZ5/03410 to AR)
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T-CELL ACUTE LYMPHOBLA STIC LEUKEMIA FROM M IRNA TRANSCRIPTOME
PERSPECTIVE

Maggor zat a aba wirdoonw sskj a waZavgarzial, Rynm@&s kak,
Monika Drobna, Maria Kosmalska Gu k a § z TSitheskze Sz Mi e pia Gs "M t t

Ynstitute of Human Genetics, P o’BilessahUnixarsitydogTimshnology, Sc i e
Gliwice, Poland:*Medical University of Silesia, Zabrzeolnd

T-cell acute lymphoblastic leukemia-@LL) is a rare, aggressive and heterogenous subtype of acute
lymphoblastic leukemia (ALL), the most common malignancy in children. Clinical, genetic and
immunophenotypic heterogeneity ofALL and insufficientunderstanding of its pathogenesis hampers further
improvement in stratification and treatment strategies. miRNAs, as important regulators of gene expression,
shape cell sdé phenotype. When aberrantly expetessed,
silencing tumor suppressor genes and oncogenes, respectively). Exploring miRNA transcriptome with the use of
nextgeneration sequencing (NGS) might aid the understanding of both the heterogeneity and pathogenesis of
this leukemia.

In this project we ianed to identify miRNA transcriptome of pediatricALL, with the focus on
mMiRNA expression profiles reflecting-ALL heterogeneity. We aimed to assess the potential of miRétpas
a classification and prognostic tool in pediatricAIL. We finally aimed to identify novel candidate
oncogenic/tumor suppressor miRNAs, their target genes and related pathwags, insights into JALL
pathogenesis.

Study group consisted of 34 pediatrieALL patients and 5 ageelated healthy bone marrow donors.

Total RNA, ncluding small RNA fraction, was isolated from CD3+ cells selected immunomagnetically (by
negative selection) from bone marrow samples. miRNA sequencing was performed using NextSeg500 lllumina
platform (10min reads/sample, 51bp singhed; NGS Service Exaqn). Raw sequencing reads were adapter
trimmed using cutadapt and aligned with bowtie to a modified version of miRBase v21 (mature sequences)
createdaccording to the miRge specifications. Unaligned reads were sequentially matched against hairpin
miRNA (miRBase v21) noncoding RNAs, Ensembl cDNA database and again to mature miRNA sequences
using less stringent criteria. Differentially expressed miRNAs were selected using edgeR. Reference miRNAs for
RT-gPCR validation were selected using NormFindlarget gees for all differentially expressed miRNAs

were identified using DIANAmicroT, EIMMo, MicroCosm, miRanda, miRDB, PicTar, PITA and TargetScan
databases gathered trough the multiMiR Bioconductor library. Genes were assumed to be regulated by a
particular mRNA if the association was predicted by more than 5 out of 8 methods used. Target genes for all
miRNAs differentiallyexpressed between normal and\IL samples were tested for overrepresentation among
KEGG, Reactome and Panther pathways as well as Gaon®o@nbiological processes using Fisher's exact test
with Benjamini and Hochberg correction for multiple testing.

We showed that miRNA expression profile is discriminative between pedia&id Tand healthy bone
marrow controlsWe also identifiedniRNA expression profiles associated with immunophenotypic subtypes of
T-ALL (EGIL stages: Il, llI, IV), reflecting maturation stages otélls.

We identified 23 miRNAs overexpressed in-ALL vs. healthy controls (including known and
candidate novel oncogenitiRNAs in T-ALL). Among these are miRNAs with mRNA target genes known to
be implicated in JALL pathogenesis, including: miROb-5p, miR363-3p, MiR128-3p, MiR181b5p, miR
181a5p. We identified 38 underexpressed miRNAs (potential tumor suppressorshgAimese are miRNAs
with known T-ALL -implicated targets: miR455p, miR143-3p, miR27a5p, miR24-3p, miR10b-5p.

By testing overrepresentation of mRNA targets for miRNAs differentially expressed betwilein T
and controls, we showed significant targatichment in KEGG pathways and GeneOntology terms, including
among others: positive regulation of apoptosis, regulation
of kinase activity, interleuki®-mediated signaling pathway, and lymphocyte differentiation.

With use of NGS, we provide insights anthe heterogeneity of pediatric-ALL at the miRNA
transcriptome level. Expression profiles of miRNAs differentially expressed in patients vs. controls and in T
ALL immunophenotypic subtypes (EGIL: Il, lll, 1V) hold potential for improved classificatibrT-6ALL.
Individual differentially expressed miRNAs are candidates for functional test to assess their oncogenic/tumor
suppressor role in-ALL and for association analysis (survival & treatment response) to assess their prognostic
potential in FALL.

Re®arch funded by National Science Centre, Poland grant: 2014/15/B/NZ2/03394 and National Centre of
Research and Development (NCRD) grant STARTEGMED3/304586/5/NCBR/2017.
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|l MMUNE MODULATORY PRO PERTIES OF RADIOTHER APY T RATIONALE S
FOR COMBINATION WITH IMMUNOTHERAPY

Udo S. Gaipl

Department of Radiation Oncol ogyAlexdddeiUwnwe v eir ts9dns k | iEm il
N¢grnber g, Erl angen, Ger many
udo.gaipl@ukerlangen.de

Radiotherapy (RT) is a common treatment for cancer and about 60% of all cancer
patients will receive it during their course of illness. RT primaiitysato achieve local tumor
control. The induction of DNA damage, tumor cell death and the modulation of the tumor
microenvironment are the main effects of ionizing irradiation to reduce tumor masses, but
also to modulate the immune system. RT might aetnas situ cancer vaccine under certain
microenvironmental conditions. However, RT also fosters the upregulation of immune
suppressive molecules such as the programmed cell death receptor ligantlll, (DR 74).
lonizing radiation in general has been desteated to impact on the immune system and in
dependence on the radiation dose particular immune modulations take place. The presentation
will focus on how local irradiation changes the tumor cell phenotype and the tumor
microenvironment and consecutivadpes impact on local and systemic changes in immune
cell compositions. The dynamics of immune changes, the radiosensitivity of distinct immune
cells as well as biological basis for reasonable combination of RT with immune stimulation
will be discussed irdetail, as well as how radiationduced immune suppression can be
overcome. Regarding the latter, the impact of radiotherapy and chemotherapy on immune
checkpoint molecule expression will be outlined and possible mechanisms for that will be
discussed. Ba&sl on the prelinical knowledge, innovative clinical study concepts of radio
iImmune treatments will be presented. We conclude that knowledge on immune modulations
induced by ionizing radiation is important to optimize multimodal cancer therapies aiming to
achieve local and systemic tumor control and to define immelaéed biomarkers of
radiation exposure for prognosis and prediction.
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CAN TUMOUR CONTROL PR OBABILITY (TCP) BE PRESERVED WHEN STANDARD
FRACTIONATION RADIAT ION THERAPY IS INTER RUPTED?

Krzysztd Sk gadowski

Mar i a S k-QuoerstitusekOacology Center, Gliwice Branch, Poland

Nowadayshigh-precision, standarftactionation radiation therapy (5 fractions over 5
weekdays by & weeks) is compliant in vast majority cancer patients. Howevyesome of
them has disturbed treatment completion, mainly du¢héo gaps (accidental or health
rel ated) over f ract i GapBadsiiioo Rhenomehadn dsdoleeed in So ¢ a l
1994 at the Gliwice Institutesuggests decase of TCP toa variousdegreedepending on
treatment breaks occurrence at least in head and neck cancer patients receiving definitive
radiotherapy. The presentation shows biological modellindosktime-volume parameters
in order to prevent the risk of CP gapdependent loss over the interrupted radiation
treatment.
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NANORADIOTHERAPY : WINDOW TO THE WORLD OR DEAD END?

Marcin Kruszewsk''?, Katarzyna Sikors&k', Ter esa Bak't gor
Hanna Lewandowsk&iwkiewicZ', Barbara SochanowitzSylwia Meczynski Anna
Lankoff', Maria Wojewodzka

Yinstitute of Nuclar Chemistry and Technology, Dorodna 16-186 Warszawa?Institute of Rural Health,
Jaczewskiego 2, 2090 Lublin

Nanomaterials (NMs) are defined as engineered or natural objects having at least one
dimension less than 100 nm, whereas nanoparticles) (ldfes the objects having all
dimensions less than 100 nm. N&® a product of natural processes or amanrmade
Anthropogenic NPs can be divided into two groups: (1) unintentionally created NPs that
include diesel engines exhaust, ashes and other psodiicombustion, such as PM2.5 and
PM10, and (2) NPs intentionally designed by man for different applications in medicine,
industry and everyday life, i.e.,, the-esoal | ed fAengineered NPsoO.
comparable with the size of biomolecules, fangotheir interaction with biological systems. In
addition, a large surface to volume ratio implies different physical, chemical and biological
properties, as compared to a bulk material.

Nanotechnology is one of the most rapidly developing fields of seiddere, we are
going to describe the use of nanomaterials in medicine, especially in radiotherapy and
imaging. Different aspects of the use of NPs in radiotherapy and imaging will be described,
including direct use of NPs made of radioisotopes, theolidéPs as a radioisotope carriers
and the use of neradioactive NPs as a radiosensitizers.

This work was supported byolish National Science Centrgrojects: 2016/23/D/NZ7/03842 and
2015/19/B/NZ7/02166, and statutory financing for IRH.
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MICRORNAS AS BIODOSIMETERS AND BIO MARKERS IN RADIATION ONCOLOGY

Wojciech Fendldr Beata Malachowska Khyati Megharfi, Panagiotis A.
Konstantinopoulos Chandan Gut®, Vijay K. Sing!f/, Dipanjan Chowdhury

!Department of Biostatistics and Translational Medicine, Medical University of Lodz, Pofaregartme

of Radiation Oncology, Harvard Medicatl®ol, DanaFarber Cancer Institute, Boston, Massachusetts, ;USA
®Medical Gynecologic Oncology Program, Dafarber Cancer Institute, Harvard Medical Scho8Departmen

of Radiation Oncology, Albert Einstein College of Medicine, Montefiore Medical Cé3riemx, New York,

USA °Department of Pathology, Albert Einstein College of Medicine, Montefiore Medical Center, Bronx, New
York, USA °®Department of Pharmacology and Experimental Therapeutics, F. EdwaérHSchool of
Medicine, Uniformed Services Univigysof the Health Sciences, Bethesda, Maryland, .U%#med Forces
Radiobiology Research Institute, Bethesda, Maryland, USA

Effective planning for medical response to a radiologic or nuclear accident is complex.
Due to limited resources for medical counteasures, the key would be to accurately triage
and identify victims most likely to benefit from treatment. Similarly, predicting the
occurrence of radiation toxicity during radiotherapy is a field of intensive studies in oncology.
Our recent works perfared in animal models and during clinical studies have advanced the
field by formulating an efficient algorithm for the detection of hayse, potentially lethal
irradiation.

Our tool relies on microRNA% an emergent class of serum biomarkers that show
remarkable stability, ease of quantification and good replicability. The diagnostic model was
devised by a series of irradiation experiments on mice anehmmoan primatesMacaca
mulattg). The diagnostic model itself is a twiered classifier that uses R¥l33b, miR215,
mMiR-375 expression to identify exposed individuals (Area under the ROC curve 0.99 (95%CI
0.981.00)) and, by using seadjusted expression levels of mRa and miRL26 provides a
for irradiation and an AUC of 0.79 (95%CI 0-260) to idatify NHPs that would die after
the exposure to doses within the 4gfLD7o range. Furthermore, by overlapping these results
we identified a subset of miRNAs that after bioinformatic analyses revealed evolutionary
conservation of miRNAs themselves and thgiomoter regions, evidencing mechanistic
Il nvol vement in the mitigation of radiation

In conclusion, measurement of serum miRNA expression may be used as an efficient
diagnostic tool inscenariosof mass exposure to unknown doses ofiatioh, in order to
facilitate screening for patients that will require bone marrow transplantation to survive.
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FINE-TUNING CLINICAL PROT EOMICS FOR BIOMARKER IDENTI FICATIO N
AND QUALIFICATION

Marc Baumann

Medicum, Department of Biochemistry and Developmental BioMgifahti Clinical Proteomics Core Facility,
University of Helsinki, Helsinki, Finland

Clinical proteomics has yielded some early ifpos results for the identification of
potential disease biomarkers indicating the promise for this analytical approach to improve
the current state of the art in clinical practice. However, the inability to verify some candidate
molecules in subsequertudies has led to skepticism among many clinicians and regulatory
bodies, and it has become evident that commonly encountered shortcomings in fundamental
aspects of experimental design and the limitations of the current technology mainly during
biomarker dscovery must be addressed in order to provide robust data. In this perspective, it
Is asserted that successful studies generally use suitable statistical approaches for biomarker
definition and that the results can be confirmed in independent test seisdugs means. In
this presentationWill show that the understanding of the definition of a biomarker is dgtual
surprisingly broad and by nmeans reflectingonly the limitations and shortcomings in
clinical proteomics. | will then highlight the newehdsin overcomingcurrent technical
limitations in clinical proteomics and finally end with a vision for the future.

51



OSTEOPONTINS AS BIOMARKERS IN BREAST CANCER

Pi otr 2% GegriF Webéri

Departmen of Pat hol ogy, Wr o c § aw “Collegd iofc Rhhrmadyn Unwersitys of t y |
Cincinnati Academic Health Center, Cincinnati, Ohio, USA

Introduction : Progress in imaging and biopsy of breast tissue has enabled the detection of
early lesions wittvariable degrees of risk for transformation, raising the question who should

receive preemptive treatment to counteract the potential for a progression to breast cancer.

Because the secreted metastasis mediator Osteopontin (OPN) is a marker for breast canc
progression, its presence in premalignant breast lesions may reflect progressiomeaisk. T
splice variant Osteopontio is absent from healthy tissue but it is associated with about 75%
of breast cancer cases.

Methods: By immunohistochemistry 1§ we analyzed the association of Osteopontin variant
expression with preancerous breast disease. We covered healthy breasts, hyperplasias,
papillomas, and carcinomas in situ from 415 women to assess a) staining for OPN exon 4 or
OPNc in lowrisk to highrisk lesions, and b) correlations between staining and relapse or
survival, and 2) we have also analyzed 671 patients, comprising a cohort of 291 paraffin
blocks plus a populatiehased caseontrol study of 380 arrayed breast tumor tissues.

Results (1) Themarkers correlated with risk. They were prognostic for relapse and survival.
More than 95% of women, who experienced a relapse had pathology scorg@g$afQPNc
intensity at the time of initial diagnosis. 0% of women free of @RNathology score Oand

about 10% of OPMN pathology score 1 relapsed over 5 years. When combiningcCdid

OPN exon 4 staining, all of the low intensity patients were alive after 5 years, whereas women
in the high category have a 50% chance to die within 5 years. Of patvint succumbed,

close to 80% had a high score at the time of initial diagnosis.

(2) We found that high staining intensity of nuclear Osteopentwas strongly associated

with mortality in patients with invasive breast cancer. Cytosolic staining for £xa@ilective

of Osteopontira and-b also predicted poor outcome. Consistent with its role in tumor
progression, not tumor initiation, Osteopontinvas not correlated with proliferation markers
(Ki-67, cyclins A, B, E and D), neither was it correlatethieR, PR or HERZ2.

Summary: The addition of OPN splice variant immunohistochemistry to standard pathology
work-ups has the potential to aid decision making in breast cancer prevention, may have
prognostic benefit in breast cancer diagnosis, and takdegiaion about the treatment based

on analysis of 119 breast cancer cases treated with cathod chemotherapy.
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THE PHENOMENON OF MEM BRANOUS/CYTOPLASMIC MIB -1
IMMUNOPOSITIVITY IN BREAST CANCER

Joanna Niemige Agnieszka Adamczyk Aleksandra Ambicka Anna MuchaMa g ec k a
Wojciech M. WysocK}, Kaja Majchrzyk, Jantsz Ry S

!Department of TumoPathology;?Department of Applied RadiobiologyThe Oncology Clinic’Departmen
of Surgical OncologyCentre of Oncology, Krakv, Poland

Objectives: Applying the MIB-1 clone of antKi-67 antibody (which is currently endorsed

for assessment of the {6i7 labeling index), in some neoplasms a membranous/cytoplasmic
staining pattern is observed. According to current recommendations, the-rabotrened
staining, if observed in tumor cells, should be ignored while creating-&/ Kindex. For
pathologists, a m@mmendation on how to proceed in such cases should be valuable.
Therefore the pattern of immunonopositivity of MIBand BGXKi-67 clones; as well as
their labelling inexes were compared.

Methods: In a group of 156 patients with invasive ductal breasicea based on
immunohistochemistry with MIBL and BGX clones; both labeling index (MIER.I; BGXLI)

and pattern of immunopositivity were evaluated both in primary tumors (T) and synchronous
lymph node metastasis (LNM).

Results: In addition to nuclear MIBL staining, membranous/cytoplasmic labeling was found
in 23 of 145 primary tumors and 19 of 144 T LNM. In these cases,-RiG&’ showed
exclusively nuclear labeling and presented significantly higher labeling index. Survival
analysis revealed that, high BGKI) was a significant independent negative prognostic
factor for diseaséree survival. Moreover, based on BGXLI(T)/BGXLI(LNM), patients with
high MIB-1LI(T) were stratified into lowand highrisk carriers.

Conclusions: In carcinomas with membranous/cgtasmic MIB1 staining, additional
assessment of BGXLI may be recommended. It could help in defining breast cancer subtype
and in selection of individuals at risk who, despite appropriate therapy, would benefit from
more frequent controls aimed at earlraplementation of secorlthe treatment.

The study was supported by grant number NN 401 096 137 from the Polish Ministry of Science and Higher
Education.
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L UNG CANCER SREENING T MOVING FORWARD

Witold Rzyman

Department of Thoracic Sgery, Medical University of GdEk, Gd&Ek, Poland

Since February 2015 lung cancer screening by-dose computed tomography
(LDCT) in highrisk individuals is covered by the US health insurance. This considerable step
ahead towards a reduction of lunghcar mortality in the future, has its roots in the National
Lung Screening Trial that showed mortality reduction of more than RG¥opears likely that
LDCT will be the mainstay of early lung cancer detections for years to come. On the other
hand, it wold be good to improve the diagnostic wamg efficiency for lung cancer
screening as it could improve the cost efficiency of the screening process while also reducing
the potenti al for Ahar mo. Further reghearch
surgical management of scredetected lung cancer that could reduce the potential for
overtreatment.

In Europe costeffectiveress and low detection rate seem toshembling block to
lung cancer screening implementation. The potential step forvgatwktter selection of
screening population. There is intensive seamtierwayfor molecular signature of early
lung cancer that would enhance preselection of LDCT screening candiflaesonsortim
consisting of Gd a Gs®EiwiceM ©dcolagy linstitlen and eSilesiant 'y
Technology Institutehas participatel since 2010in lung cancer biomolecular signature

coO

researchprogrambased on bloodamplesc ol | ect ed from Gda@E&sk Lung

participants. Three independent early lung cancer signatures were identified and sdbmitted
patent verification. In thipresentatiorthe concept of research in tfield will be presented
along with difficulty-laden scenario ofresearchsupport by biotehnobgical and pharma
industries as well aactualimplementation to everyday practice in Polish reality.
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PERSONALIZED TREATMEN T FOR OVARIAN CANCER

Katarzyna M. Lisowska Katarzyna A. Kujawg Aleksander J. Cortéz Patrycja Tudréj
Al e k s an d r*>aVack} WieEBmrekaMagdalena Olbryt

'Center for Translational Researchdin Mo | ecul ar Bi ol ogy o f-Cut@dnsticuet , Ma
Oncology Center Gliwice Branch, 44101 Gliwice, Polang ?Innovative Drugs R&D Department, Celon
Pharma Inc., Mokra 41a, 8892 Lomianki/Kielpin, Poland

Ovarian cancer is the most lethaingcological malignancy in the Western world. So
far, there is lack of methods recommended for screening and early detection. As the disease
develops without any specific warning symptoms for a long time, it is usually diagnosed at an
advanced stage. Stabé the art treatment for advanced ovarian cancer is maximal possible
debulking surgery and adjuvant chemotherapy based on platin derivatives and taxanes.
Although majority of patients respond well to this treatment, they frequently develop
recurrence andhemoresistance.

Currently, there are many biological drugs under development and tested in the
ongoing clinical trials; some have recently entered into clinics. These drugs are mostly
directed against molecular targets and pathways that are indispefsaldancer cells
proliferation, tumor growth and escape from immune surveillance and death signals. These
are e.g. amangiogenic factors, inhibitors of growth factor signaling, polyAlf®se
polymerase (PARP) inhibitors, or folate receptor inhibitdrs.addition, there are many
immunotherapeutic approaches tested in early phase trials. So far, these new agents and
therapeutic approaches were not shown to cure advanced ovarian cancer, but they may lead to
the delay of recurrence or stabilization of tlisease. Thus, there is a real perspective that
ovarian cancer will become a kind of manageable chronic disease. However, at present the
costeffectiveness of the new drugs is challenging from the perspective of national health care
systems.

Our recent stdies have been focused on the search for new prognostic markers for
ovarian cancer. We have shown that several genes/proteins related with tumor stroma
structure and functi on ( elikegproteih 1) are celatedewith n ,
poor gognosis when upregulated in ovarian cancer [1, 2]. In addition, we are engaged in in
vitro testing of a new inhibitor of fibroblast growth factor (FGFR) developed by Polish
pharmaceutical company Celonpharma. Interestingly, this inhibitor,-30@{110, slows
higher efficacy against ovarian cancer cells than control inhibitor.

This study was partially supported witHIBELONKO" project (STRATEGMED?2/ 266776/17/NCBR/2015), co
financed by the Polish National Center of Research and Development and pharogceathpany
CelonPharma S.A.

[1] Lisowska et al. 2014. Front Oncol DOI:10.3389/fonc.2014.00006.
[2] Lisowska et al. 2016. J Cancer Res Clin Oncol DOI:10.1007/s602482147-y.
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[C-6] RELATION BETWEEN HER2 GENE STATUS AND SELECTED POTENTIA L
BIOLOGICAL FEATURES RELATED TO TRASTUZUMAB RESISTANCE AND
ITS INFLUENCE ON SURVIVAL OF BREAST CANCER PATIENTS®
UNDERGOING TRASTUZUMAB ADJUVANT TREATMENT

Agnieszka Adamczyk Anna Kruczak , Agnieszka Harazibechowskd, Aleksandra
Ambické, Aleksandra GrelVojewodd, Ma § gorzat aHadDati, Parp algnacka
Wi d'$Kaja Majchrzyk, J a n § 3oannaR\yeRiec

'Department of Applied RadiobiologyDepatment of Tumour Pathology’Department of Systemic and
Generalized Malignancies, Maria SklodowsRarie InstituteOncology Centre, Cracow Branch;315
Cracow, ul. Garncarska 11, Poland

Human epidermal growth factor receptor type 2 (HER2) is one of ds important
oncogenes in breast cancer and plays important role in cellular processes such as:
proliferation, invasion, metastasis and enhanced survival of cancer cells. Overexpression of
HER2 is observed in about -256% of invasive breast cancer casgs. block activity of
HER2, trastuzumab, which is an antibody against the extracellular fragment of HER2, is
currently implemented in treatment schedules applied for breast cancer.

The aim of the study was to investigate if parameters associated with HERZ s
(HER2 gene copy number, HER2/CEP17 ratio, polysomy) are linked to various potential
biological features related to trastuzumab resistance (PTEN1RGMUC4, EGFR, HERS3,

HER4 expression and mutation status of PIK3CA) as well as their relation vivaswof
HER2 positive breast cancer patients treated with adjuvant chemotherapy and trastuzumab.

The investigated group consstof 117 patients with invasive ductal breast cancer
(T2 1, N? 0, MO) with overexpression of HER2, who underwent radical surigeyeen 2007
and 2014. Status of ER, PR, HER2 expression was retrieved from patients files. HER2 gene
copy number has been investigated by FISH using PathVision2HERA Probe Kit II.
Expression of PTEN, IGER, MUC4, EGFR, HER3, HER4 was assessed
immunohstochemically on formalifixed paraffinembedded tissue sections. PIK3CA
mutations (H1047R and E545K) status was determined by gPCR analysis.

Higher level of HER2 protein (IHC 3+) and ER negativity corresponded to higher
HER2 copy number and HER2/CEPZdtio (p<0.001). Tumours with polysomy were
characterized by higher HER2 gene copy number but lower HER2/CEP17 ratio (p<0.026,
p<0.001 respectively). Patients with tumours featuring HER3 immunonegativity or low
HER2/ CEP17 ratio ( O4)00%y matastasiteb asurvival {ped0iLsz e d
p=0.062, respectively). Presence of two negative factors simultaneously: HER3 expression
with high HER2/CEP17 ratio also allowed to distinguish group of patients with unfavorable
prognosis with (p=0.001)

HER2/CEP17 atio seems to have little effect on metastdsss survival. However, high
HER2/CEP17 ratio combined with HER3 expression clearly distinguished patients with
poorer prognosis.

The study was financed by the National Science Centre, based on the decisiveread DEE
2013/09/B/NZ5/00764.
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[C-17] COORDINATION COMPOUNDS OF PLATINUM(Il) WITH 4' -SUBSTITUTE
2,2"6',2"-TERPIRYDINE - STRUCTURE, PHYSICOCHEMICAL AND
BIOLOGICAL PROPERTIES

Sandra Altman®?, Magdalena Skoniecal?, Anna Mard®, Kat arzyna&, Czer w
Dor ot a oZ?yApata $§zlapaKula®, St ani s § a®wAlida Raugz'g,
Barbara Machw’, Agnieszka SzurKd

'August Chegkowski I nstitute of P hy sO0% lsatowice,nPblané r si ty o
’Silesia Center for Education and WKWM%00iGkdrmd- iwmar o IRaer
3Silesian University of Technology, Center Biotechnology Bioengineering and Bioinformatics, Gliwice, Poland

“Silesian University of Technology, Institute of Automatic Control, Gliwice, PolRiepartment of

Crystallography, Institte of Chemistry, University of Silesia, 9th Szkolna StpO# Katowice, Poland

®Department of Inorganic, Organometallic Chemistry and Catalysis, Institute of Chemistry, University of Silesia,

9th Szkolna St., 4006 Katowice, Poland

The incidence of camer is constantly increasing, therefore we are looking for new medicinal
substances, that can be used in chemotherapy. Platinum(ll) based drugs are leading chemotherapeutics
used in most cancer therapeutic schemes since 1969, when anticancer activiplaifncivas
discovered[1]. The limitation of the use of cisplatin and its commercially available derivatives is
conditioned by numerous side effects (neurotoxicity, myelotoxicity, nephrotoxicity, etc.), as well as
the tumor cell resistance to these drufs.overcome the drawbacks of current platinurdfdsed
drugs there has been a search towards new platinum drugs that are structurally different to cisplatin or
demonstrate different modes of binding[2]. In this regard, platinum(ll) compounds vsitibgttuted
derivatives of 2,2":6',2terpyridine as cytostatic potential are interesting candidates for further
research([3].

For four coordination compounds of platinum(ll) withséibstituted derivatives of 2,2":.6'2"
terpyridine with the general formula [R{€-R-terpyea 3 N) ] X ( wh ebitefenBRyl, 24 2, 2 6
difluorophenyl, X = BPh4 2-pyridyl, 3-pyridyl, X = CF3S03) there have been described
physicochemical properties and biological activity in relation to their anticancer potential. These
compounds wer obtained by known synthetic methods using two different platinum(ll) precursors
K2[PtCI4][4,5] and [PtCI2(PhCN)2][6], and their molecular structure was confirmed fgyX
structural analysis, elementary analysis, NMR and®8pectroscopy. Their lum@scence properties
were also determined.

As part of preliminary biological in vitro studiege investigated cytotoxicity of the platinum
complexesin several cancer and normal cell lines using the standard MTS assay. Our research has
shown special propees of one of the four represented compounds [Pt((4F2C6H3}terpy
93N)] BPh4. Strong <cytotoxlfrx {Gy t0g 48¢ Mp b lgausatlidrha e
coordination compound for further, more detailed studies such as cell cycle analysis by flow
cytometry and apoptosis/necrosis analysis also by flow cytometry (Aniverissay). The cell cycle
distribution, ROS production, together with mitochondrial mass and potential analysis have confirmed
the apoptosis activity of the tested compounds.

The effect of action of the compmd with platinum is visible nearlier than after 72 hours,
when apoptosigmarked with Annexi#V) is clearly obvious.Also subG1 appears in the cell cycle.

After 6 hoursa virtualexplosion of ROSs observedwhich causes cetlycle arrest the cells are in

the G1 block and do ndtivide. It is also confirmed bghe mitochondrial magso growth,continuous

fall). Furthermore, mitochondrial potential decreases after 48 hours, which correlates with apoptosis
and denotes the s of mitochondria leading to cell death.

Reference:

[1] B. Rosenberg et aNature 222 (1969) 385

[2] S. J. Lippard. Chem. Rev. 116 (2016) 3436

[3] M. Fanelli et al. Coord. Chem. Rev. 310 (2016) 41
[4] R.N. Keller, T. Moeller, InorgSynth. 7 (1963) 247
[5] G. Annibale et alPolyhedron 14 (1995) 45

[6] S. C. Dhara, Indian J. Chem. 8 (1970) 193
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[C-1] APPLICATION OF FLUORESCENT IN SITU HYBRIDIZATIO N
FOR INVESTIGATION OF MICROBIAL COMMUNITY COMPOSITIO N
IN ANAMMOX BIOMASS

Anna Banach Seastian Studefit Al eksandriBuZi ¢ b k €s k a

‘Environmental Biotechnology Department, Silesian University of Technology, Gliwice, Pdlastitute of
Automatic Control, Silesian University of Technology, Gliwice, Poland

Fluorescent in Situ Hybridization (FISH) plays an important role in a variety of
research areas, including gene mapping, studies of biological processes, cytogenetics and
tumor biology. This technique is also widely used in microbial ecology for investigatio
microbial community composition. Hybridization with rRNAtargeted fluorescent
oligonucleotide probes, allows the identification and quantification of individual cells in
samples from natural ecosystems or technological systems. FISH probes arecgisotly
used to detect and quantify the number of microorganisms in wastewater treatment plants, in
nitrifying and anammaosbased reactors.

In the present study FISH protocol was optimized for determination the bacterial
community structure in activatedusige performing anammox process in Sequencing Batch
Reactor. In addition, method of sample preparation for FISH was optimized for detection
microorganisms immobilized in the carriers. FISH technique were used both for suspended
biomass in the reactor andrfimmobilized anammox biomass. Specific probes targeting
bacterial RNA have been used for different bacterial groups involved in the nitrogen cycle:
anammox bacteria (Amx368, Amx820, Amx1015 and general Planctomygpeteisic probe:
Pla46), ammonia oxiding bacteria (probes for Betaproteobacterial ammoridizing
bacteria: Ns0190, Ns01225) and nitrite oxidizing bacteria (probe for phylum Nitrospirae:
Ntspa712).

Optimizing samples preparation procedure and hybridization parameters allowed to
observe 3D anammox aggregatasider confocal microscope, and characterizabbrihe
investigated biomass was possible. The spatial organizatioanammox bacteria and
coexistencewith other microorganisms in flocks from suspended biomass were revealed. In
addition, optimization of sample preparation for immobilized anammox biomass was helpful
to determine presence of specific groups of microorganisms entrapped in the carriers and
immobilized on bacterial cellulose.

The research was supported by National SmenCentre grants: UMO013/09/D/NzZ9/02438 and
2016/23/N/NZ9/02147
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[A-24] NEONATAL HEAD SELECTIVE BRAIN COOLING 1 SENSITIVITY OF
OVERALL HEAT TRANSFER ON SELECTED MATERIAL DATA

Domi ni k a', WomiecH Wajag Andrzej J. Nowak, Ziemowit OstrowsK;

'Biomedical Engineering Laboratory, Institute of Thermal Technology, Silesian University of Technology,
Gliwice, Poland:°Department of Children Intensive Care, Maisity Hospital Clinic, Opole, Poland
*Correspondence: Konarskiego 22,-400 Gliwice, Poland, andrzej.j.nowak@polsl.pl

The purpose of this work is to present the results of initial calculations concerning the
heat transfer phenomena betweenthe necbas br ain and the coeoling d
CapE System, Natus Medical 1Inc., USA) during

In about two to four cases per thousand births, newborns suffer from hypoxic
ischaemic encephalopathy (HIE) which is the brain da@memused by a shortage of the
oxygen and reduced cerebral blood flow.

A few years ago the effective, hypothermal methods of treatment were proposed. They
can be classified into two types: body cooling (by use of the cooling wrap) and selective brain
cooling (carried out by CoeCap). Both of them can improve the neurological outcome,
reduce longerm neurodevelopmental sequelae and even prevent deaths [1].

The effectiveness of the hypothermal therapy is related to the time and intensity of
cooling and revarming processlhereforethe cooling should be conducted as fast as possible
but rewarming- as slowly as possible. This may also prevent adverse events. Especially the
last stage of therapy rewarmingi is considered to be essential and the mostcdiffi
Neonatologists agree that this should be improved and standardized, S@yamanually
manage the process based on three temperateasurements: rectal, abdominal skin and
forehead skinNonethelessit is impossible to prepare the guidelineghout data of the
temperature fieldvithint he newborndés body and appropriate
i nto the newborndés brain [1].

This paper concegathe part of studies focused on the heat transfer between body and
the CoolCap device.

Sensitivity analysis of the heat transfer on various materials of the cap and its
insulation was performed. Moreover, the impact of the ambient conditions (temperature and
the heat transfer coefficient) was analyzed. Those calculations were completed using
Computaional Fluid Dynamics model of the simplified CeBhp device. The boundary
conditions were chosen based on real measurement data to mimic real therapy conditions.

[ 1] J.E. Gaszczyk, A.J. Nowak, The Analysis of the Newbornos Brain
Academic Publishing, 2014

The research was supported by Faculty of Energy and Environmental Engineering within Ministry of Science

and Higher Education (Poland) statutory research funding scheme. This help is gratefully acknowledged
herewith.
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[A-14] HOW DOES SAMPLE PREPARATION IN MALDI -MSI IMAGING
INFLUENCE THE MOLECULAR SIGNATURE

Katarzyna BednarczykDenis A.Sammouf; Carsten Hogf Joannda Pol a@Eska

'Data Mining Group, Faculty of Automatic Control, Electronics, and Computer Science, Silesian University of
Technology, Gliwice, Poland®Center for Applied Research in Biomedical Mass Spectrometry (ABIMAS),
Mannteim University of Applied Sciences, Mannheim, Germany

Introduction : Mass spectrometry imaging is a standard analytical technique which allows
measuring the spaagiented distribution of different molecules in tissumsed studies.
Nowadays this techniguis used for various types of research in the biomedical field,
especially in cancer study. Developments in MSI technology have led to the emergence of
various workflows of sample preparation methods. Recent works focus on finding proper
scores that coulde used for quantitative comparison of methods.

Aim: This work is an attempt to evaluate the homogeneity of tissue molecular fingerprint
obtained with the use of 5 different methods of sample preparation.

Material and methods Five sample preparation theds, have been tested on liver and gist
tissue samples. These five methods were different in terms of dewaxing)dead antigen
retrieval, enzyme application, tissue digestion and MALDI matrix application. MALDI ToF
spatially distributed spectra wer collected by MALDITOF/TOF Bruker Daltonik
spectrometer with positive mode in a mass range of m/z5800. Spectra preprocessing
consisted of several steps, including resampling to common m/z channels, noise reduction
based on Savitzkycolay filter, adative baseline correction, PAFFT alignment, and
normalization to mean TIC. The average spectrum per each sample preparation technique was
subjected to Gaussian mixture modelling (GMM), and then GMM component filtering,
spectra and GMM components convoluati@nd finally zscore normalization to determine
the featuresdé intensities (peptide abundan
of GMM model complexity and the coefficient of abundance variation applied to all peptides
were used and gave theformation of repeatability and reproducibility of the different
methods on gist and liver tissue samples. Krudkallis test, BenjamiriiHochberg multiple
comparison correction and Dunn's multiple comparison test were used to find peptides
significantly different between methods.

Results The common GM model constructed for all sample preparation methods together
consisted of 4605 peptides (features) in case of liver tissue, and 4723 while gist samples were
considered. The coefficient of peptide aburadamariation (CV) for each method served as
performance index in homogeneity study. The most stable method, independently of tissue
type, was the method numbered as 3, adapted from Heijs et al. (2015) for use with FFPE
tissue, with median(CV)liver = 42% dmmedian(CV)GIST = 38%. The median(CV)liver for

the remaining methods were equal to 54% (method 1), 55% (method 2), 49% (method 4),
47% (method 5), respectively, while median(CV)GIST were equal to 52% (method 1), 51%
(method 2), 52% (method 4), 48% (methBl The comparative analysis revealed 204
peptides significantly differentiating across sample preparation methods for liver tissue and
808 for gist tissue. While the GM models were constructed for each method independently,
the most complicated model wabtained for method 2 with 27146 components for GIST
samples, while the simplest model contained only 22030 components (method 3).
Conclusions Our study allowed to select the most stable and repeatable sample preparation
method. Comparative statisticahalysis identified a set of the most variable peptides across
methods. We observed greater molecular complexity in the cancer tissue.

The work was financially supported by National Science Centre, Poland NVN BiTIMS grant no
2015/19/B/ST6/01736 (JP), aB&KM grant no BKM/508/RAU1/2017/t.28 (KB)
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[B-28] CHANGES IN EXPRESSION PROFLES OF GENE RELATED
TO THE AUTOPHAGY

Martyna Bednarczyk Ma § g o FWi aetr az i§ludia Simka, Ursaula Mazurek

Department of Internal Medicine, School of Public Health in Bytom, Medical University of Silesia in Katowice,
Poland; Department of Molecular Biology, School of Pharmacy with the Division of Laboratory Medicine in
Sosmwiec, Medical University of Silesia in Katowice, Poland

Autophagy is a selfligesting mechanism responsible for removal of {bwed
proteins, damaged organelles, and malformed proteins during biosynthesis by &/istisom
plays two basic roles inell: on the one hand, it removes the damaged cell coergs or
organelles resulting fromautodigestion, on the other, being a catabolic process, it enables
generation of substrates necessary to maintain energetic homeostasis deringsticed
access tautrients. Also, it is considered to promote programmed cell death type II.

There are three forms of autophagy depending on the way the substrate is delivered to
lysosome: macrophagy, chaperanediated autophagy and specific autophagy, the latter
causingremoval of specific structures (e.g. mitophagy in mitochondria).

The aim of our research was to evaluabt@nges in transcriptive activity of genes
involved in the process of autophagy in four clinical stages of colon cancer compared to the
controls, andd find out which of the transcripts could differentiate normal colon from that
affected by cancer, thus having a diagnostic or prognostic or predictive value.

The study material consisted of biopsy specimens from colon cancer in four clinical
stages, onfirmed by histopathologists adenocarcinoma, and biopsy specimens frommal
colon operative margircontrolg.

435 mRNAs involved in regulation of autophagy, detected on the microarray HG
U133A (Affymetrix, Santa Clara, CA ) were analysed. Evaluationfédréntiating genes was
carried out using the RPGrid Infrastructure (http://www.plgrid.pl/).

Stastistical analysis ongay ANOVA (p < 0.05) revealed that among the group of 435
MRNA of the genes connected with autophagy, 50 mRNA could differentiatercasce
specimens from the control C. Among these transcripts, 4 mRNAs were differentially
expressed in CSI, 9 mRNAs were differentially expressed in CSIl, 12 mRNA were
differentially expressed in CSlll and 29 mRNA were differentially expressed in CSIV in
conmparison to control specimens (Tukey post hoc test, p < 0.05).

The differences in mMRNA concentration profiles of the gdinésd with autophagy as
shown in adenocarcinoma specimens may suggest that autophagy plays a role in pathogenesis
of adenocarcinomanRNA concentration profile of the genes connected with autophagy may
be considered a supplementary marker in differentiating adencmaairfirom controls
depending on clinical stage @fncer.
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[B-44] THE REGULATION OF EXPRESSION OF LGALS3 (GALECTIN -3) GENE
BETWEEN OVARIAN CANCER CELL LINES BY EXOSOMES CONTAINING
MIR -424-3P

Dominik Bieg EwaNowak Sabi naP&aljkmaa ,BlahaBednarekj ows k a

Department of Biotechnology and Genetic Engineering School of Pharmacy with the Division of Laboratory
Medicine in Sosnowiec; Medicllniversity of Silesia, Katowice, 400 Sosnowi ec, ul . Jednc

Despite the facthat ovarian cancer accounts torly 3% of all female cancers, it still
remains one of the most lethal gynecological cancer. One of the reason of high martality i
resistance for chemotherapy. LGALSS3 is an oncogene, coding geBeetimse expression is
commonly altered in many cancers (including ovarian cancer). Due to itapemmtiotic
properties galectin 3 is linked with ovarian cancer 6ell®moresistancéncreasing evidence
suggets, that the expression gélectin3 is regulated by mi#24-3p. On the other hand,
mMiRNAs can be transmitted byx@somes, which are particl88-100nm in diameter, secreted
by cells under physiological and pathological condgiorhese phospholipid bilayenclosed
particles are carriers of proteins, lipids, mMRNAs, miRNAs, andaoating RNAs and by this
they play a role in intercellular communication.

The present study attempted investigate whether it is possible to reguléte
expression of LGALS3 gene in OVED ovarian cancer cells by exosomes, containing-miR
424 3p, derived from A2780 ovarian cancer cells.

The OVR10 and A2780 ovarian cancer cells were cultured under standard conditions
(37eC,; 5% CO02,; RP MI medi um s-Depletede FBS rande d W
5009/ ml g e nt a M cells were treatet with €&d&sBmes isolated from the A2780
cell cultue medium by Total Exosome Isolation Reagent (ThermoFisher). Afterwards RNA
was extracted from the OVPO cel |l s using TRI Reagent E Sc
expression profile of LGALS3 and miR43 p was examined PR Re al
(reverse transcripton PCR) and HRoemRT-PORL meE st em

Conclwion: A2780 cancer cells secreteosomes containing the particles of A4
3p, which can regulate the expression of LGALS3 gene in-O¥Eells.

The research was supported by Medical University of &ilesiding: KNW1-043/N/6/B, KNWL-090/N/7/B

and KNW2-B20/N/7/N. Part of presented results is included in Ph.D. thesis: Role of modulation of galectin
expression by miR423p mimic and morin in cisplatimduced apoptosis of ovarian cancer.
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Department of Physical Chemistry and Technology of Polymers, Faculty of Chemistry, Silesian University of
Technology, 44.01 Gliwice, ul. Strzody 9, Poland

Polymeric drug carrierare often used in many different therapies. Generally they are
used for encapsulation of biologically active substances or covalent binding of pharmaceutics
with bonds proneat degradation.[1] We proposenavel solution focused on a drug binding
system onsisting of a linear polymers with ionic bonds.[2,3] The use of graft copolymers for
this purpose should considerably slow down the release rate of the biologically active
substance and thus improve its properties as a prolonged delivery carrier.

A seriesof graft copolymers based on choline methacrylate and methyl methacrylate
was obtained using atom transfer radical copolymerization (ATRP). Reaction products were
obtained with the assumed conversions, which resulted in copolymers with side chains
containng 20, 58, and 78 of repeating units, respectively.

Size exclusion chromatography (SEC) analysis of polymers was performed,
confirming the low molecular weight distributions (1-2618). Hydrodynamic diameters
reaching less than 100 nm were also measused) dynamic light scattering.

Polymers have been tested for the use as carriers of biologically active substances that
are ionically bound to the polymer matrix. The model drug chosen in this study was salicylic
acid with antiinflammatory activity. Cheacteristics of the obtained polymeric carriers was
completed by drug release profiles in PBS at pH 7.4.

[1] X. Guo et al. J.Polym.Sci. Part A Poly@hem., 2016, 54, 3528550

[2] R. Bielas et alACS Sustain.Chem.Eng., 2016, 4, 448101
[3] R. Bielaset al.New J. Chem., 2017 (doi: 10.1039/C7NJ02667F)
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[B-13] CHANGES OF SUPEROXIDE RADICAL LEVELS IN DIVIDIN G
AND NON-DIVIDING ME45 CELLS
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Biotechnology Centre, Silesian University of Technologyl @Rt Gliwice, ul. Krzywousted® Poland

Reactive oxygen species (ROS) are known
response. ROS are also a vital part of many regulation processes in cells and our goal was to
study how one free radical (superoxide radical) changes itslgvelncer cells. In this study
we have used a melanoma cell line (Me45) and stained it with MitoSOX dye (red
mitochondrial superoxide indicator) to visualize where superoxide is located in cells and how
I'ts | evels are c¢hangisomgainddlthose oetshwithaHoechstl 383d2s |
dye to visualize the | ocati on -lagse fludiescencee | | 6
microscopy to observe single cells. The cells were observed for 72 hours and tbetread
time interval was 30 minute®e observed that cells from one of the populations had slower
progression through the cell cycle (or even cell cycle arrest) and the other population of cells
had normally proliferating cells. We selected +pnliferating cells and a few dividing cells
that could be fully segmented, and then acquired their total superoxide levels and superoxide
concentration levels with the use of ImageJ software (plugin: LineageTracker). As we
expected, in most cases cell nuclei were free from superoxide radical, batuneea few
cells with high levels of superoxide in their nucleus which seemed to result in some kind of
cytoskeleton block or the cell éds deat h. I n
superoxide radical grew till late G2 phase, andap@ed notably just before cell division. In
our observation of the nedhividing cells the total superoxide level increased through time,
but these cells appeared to regulate superoxide concentration differently in eachircase
some cases the concentratiwas dropping, in others rising, and in some it was fluctuating.
These results show that changes in superoxide radical levels are not strictly connected to the
cell cycle and that superoxide radical can be utilized differently by cells from the same
popuktion.

This work was supported by the Polish National Science Centre (Grant 2015/19/B/ST7/02984)

67



[A-15] AUTOMATED DETECTION OF LYMPHOCYTES IN WHOLE SLIDE
HISTOPATHOLOGICAL IMAGES USING MIMSEG2 APPROACH

Franciszek BinczykMichal Marczyk Joanna Polanska

Data Mining Group, Institute of Automatic Control, Silesian University of Technology, ul. Akademicka 16, 44
100 Gliwice, Poland

Recently, the concentration of lymphocytes infiltrattnghour tissue estimated using
histopathological images becara@romising prognostic marker of tumour malignancy. The
crucial step in estimation of the concentration is a detection of single lymphocytes in H&E
stained images. In literature there are savalgorithms that are mostly dedicated to analysis
of small and medium size images. The problem grows when the whole slide image with tens
of millions pixels is analysed. We propose the efficient sipaagled algorithm to automated
detection of lymphocyt in high resolution H&E images by application of unsupervised
MiMSeg?2 algorithm.

The proposed algorithm consists of two major steps. In the first step, the whole image
is clustered into number of different segments and then the segment containing mainly
lymphocytes and other cells is automatically identified. The image segmentation is preceded
by decomposition of R,G and B colour channels with use of Gaussian mixture model and
construction of conditional probability functions. Next, these functions ar@edajp image
pixels to estimate the probability that pixel belongs to the one of the identified segments.
Finally, clustering in the domain defined by pixel conditional probabilities is done using k
means algorithm. Dunn index is used to find the numbeegients. In the second step, the
identification of lymphocytes that are characterized by specific shapes and sizes is performed.
The shape is evaluated by fitting an ellipse or set of ellipses to image fragments with
identified cells and/or lymphocyteSize, sphericity and texture homogeneity were used to
distinguish individual lymphocytes. All algorithms were implemented and optimized to
handle a very large dataset.

Due to the lack of annotated whole slide images, the proposed methodology was
evaluatedn two publicly available datasets with smaller fragments of H&E images. The first
set contains 100 images of breast carcinoma tissue with 3,064 manually delineated
lymphocytes. The second set contains 100 images collected for a samples of colorectal
ademcarcinoma. A total number of 29,756 nuclei were marked, out of which there were
22,444 that were associated as epithelial, inflammatory, fibroblast or miscellaneous. In this
work we were looking for inflammatory nuclei.

The preliminary results of lymphgtes detection are very promising. In the first set,
the proposed solution was able to achieve 81.65% PPV (95% CI. 79.26%2%) 86.70%

(95% CI: 84.29% 89.10%) sensitivity. For the second dataset 85.14% PPV (95% CI: 83.05%

- 87.23%) and 77.42% (95%I.C75.57%- 79.27%) sensitivity was obtained, however all
inflammatory cells were detected. The results are almost as good as application of supervised
deep learning approach that needs many manually annotated lymphocytes in training phase.
These results rpve that proposed unsupervised approach allows for identification of
lymphocyte cells at sufficient level. Current work is focused on tuning and expansion of the
second part of the algorithm to increase the detection performance.

FB was financed by project granted by Narodowe @&entNauki: UMG2015/19/B/ST6/01736VMM and JP
were financed by grant no. 02/010/BK17/0060/9:BX/RAU1/2017/9.
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[C-14] PROAPOPTOTIC PROPERTIES OF DERIVATIVES OF 2(5H)-FURANONE

Anna ByczekWyrosteK?, R a d o s §°3 doanKai WawzeczkoAnna Kasprzycks,
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Department of Organic Chemistry, Bioorganic Chemistry and Biotechnology, Faculty of Chemistry, Silesian
Universty of Technology, 4400 Gliwice, Krzywoustego 4, PolandCentre of Biotechnology, Silesian
University of Technology, Krzywoustego 8,-#D Gliwice, Poland;’Department of Organic Chemistry,
Jagiellonian University, Ingardena Street 3-360 Krakow, Ptand

Background: Several reports have confirmed the anticancer activity of compounds bearing a
2(5H)furanone ring in their structure-Butoxy-3,4-dichloro-2(5H)-furanone is cytotoxic at

high millimolar concentration in murine colon cancer cell lines.nbdifications led to 3;4
dichloro-5-(oxirane2-ylmethoxy)2(5H)-furanone derivative with cytotoxicity in nanomolar
range in the same cancer cell lines.-8¥-fluorophenyl}N-(4-((2-methylene5-oxo-2,5
dihydrofuran3-yl)methyl)phenyl) inhibits the foration of complex DNAtopoisomerase |.

We also know a natural compouindubrolidesi which displays antcancer activity in HT

29, MEL-28, R388 and A549 cell lines.

Materials and methods: The cytotoxicity of 5substituted derivatives of 2(5H)ranone was
marked through the MTT assay, and the impact of the derivatives on the cell cycle has been
determined by flow cytometry. Caspa®end cyclin B1 protein were analyzed in western
blots.

Results: The compound with isopropyl group in-%position of the 2(5Hfuranone ring
exhibits higher activity than 3;dichloro-5-hydroxy-2(5H)furanone. This compound arrests
the cell cycle in G2 phase and is also able to trigger apoptosis.

This work was financially supported by the National Science Centre (Poland) thelguroject number
2016/21/B/INZ7/01766.

69



[A-6] STRUCTURAL ASPECTS OF SELECTIVE INHIBITION OF INDUCIBLE
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Nitric oxide synthases (NOSes) are enzymes catalyzing the production of nitric oxide
(NO). Itis a crucial signaling molecule that regulates various physiological functions. NO acts
in the cardiovascular system as a key regulafowascular tone, it can prevent platelet
activation, regulate myocardial contractility. NO is also a neurotransmitter and it is involved
in immune response. Besides that, NO can be involved in numerous pathological processes
like septic shock, hypertemsi, and atherosclerosis. The overproduction of NO contributes
pathogenesis of acute and chronic inflammatory processes and NO has been recognized as
one of the main signaling molecule involved in these processes. In mammals, NO is produced
by one of the tree NOS isoforms: neuronal (nNOS), endothelial (eNOS) or inducible (INOS)
[1,2]. Due to the importance of NO in various pathological processes, NOSes are significant
pharmacological targets. A great effort has been made to design inhibitors of NOSes. The
most widely used classification of inhibitors relies on the identification of the site of inhibitor
binding to the NOS enzyme. Computeded study based on crystallographic data mapped
the active site of mammalian NOS isoforms [3].

In the presengd study, 40 crystal structures of INOS deposited in PDB have been
revisited in order to summarize which parts of the INOS were targeted up to recent. The
structures of iINOSigand complexes were analyzed using Ligplot [4], aiming to identify the
amino acids targetkeby inhibitors. Then, hierarchical clustering method [5] was used to group
amino acids based on the interaction similarity. Presented analysis provides information about
the most important amino acids which contributes to the binding. In total, 28 acniiscaad
the heme were identified as interacting with ligands, including 4 of them which have not been
identified by any previous research.

[1].Jaffrey SR et al. Annu Rev Cell Dev Biol. 1995;11:440.
[2].Bogdan C. Nature immunology. Nature Publishing@;, 2001;2: 90i716.
[3].Ji H et al. I Med Chem. 2003;46: 5700Q.

[4].Wallace A C et al. 1995; Prot. Eng., 8, 124.
[5].Ward Jr, JH. J. AmStat. Assoc. 1963; 58: 2884.

This work was supported by the National Science Centre, Poland-2DE&18/M/NZ100427) and project no.
LQ1605 from the National Program of Sustainability Il (MEYS Czech Republic).
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[B-22] DIFFERENT METHYLATION PROFILES AND THEIR ALTERATIONS
AMONG GENE ASSOCIATED AND INTERGENIC GENOME REGIONS IN AML
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Corresponding author: agnieszka.cecotka@polsl.pl

Introduction: DNA methylation is an epigenetic process controlling transcription
mechanism. Its role is different according to genome region. DNA methylation wsts m
thoroughly examined in gengromoter regions. Hypermethylation of this region can block
initiation of transcription. Hypmethylationi on the contraryi can enhance transcription
process. Low DNA methylation level in gene body region can hypothetically slow down an
elongation process. Changes in intergenic regions mighicen whole genome instability.

The am of the study &s to examine differences of methylation profiles and their alterations
among gene promoter, body and intergenic regions.

Materials and methods: Analyzed data wagdownloaded from GEQ@latabase (GSE63409)

and containe® samples of ématopoietic stem cell$IGC) fromhealthy donors (control) and

14 samples of CD34+38&ells fromAcute Myeloid Leukemia (AML) patients. Experiment

was conducted on lllumina Infinium HumanMethylation450k array and provided methylation
level for 485 512 sites of genome for eachiquat Raw data were normalized with minfi
package i n Bioconductor. After normali zatic
from O to 1, while 0 means no methylation and 1 means full methylation. Methylation level in
each genome region was teastef or bB>0.5 (high methyl ati on)
both control and AML sample. To check demethylation level, AML and control samples were
compared using statistical tests. In every case nonparametric test was applied, because of
nonnormaltyd b wvalue distribution.

Results: In both goupsi AML and control there aremore high methylated than low
methylated sites within whole genome. The situation changes in different genome regions. In
gene promoter regions most of the sites are low methylededrarily to gene body regions

and intergenic regions, where most of the sites are high methylated (intergenic region is
highest methylated). For comparison between AML and control, up methylation phenomenon
is stronger than down methylation. Howeveengkthylation (up or down methylation) is
strongest for intergenic regions, then for gene body regions and at the end for gene promoter
regions.

Conclusion: DNA methylation differentiates genome regions. Its level is lowest for gene
promoter regions and Higst for intergenic regions. Also alterations of DNA methylation
vary within genome regions. They are strongest in intergenic regions and weakest for gene
promoter regions. Independently of genome region, up methylation is stronger than down
methylation incase of AML. Role of DNA methylation is known for promoter regions, but it
still stays unrevealed for intergenic regions.

The work was financially supported by SUT grant BEBB/RAU1/2017/t.29 (AC) and SUT grant -BK

204/RAU1/2017/9 (JP).Calculations weoarried out using infrastructure of GeCONil (POIG.02.03B%
099/13).
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[B-7] ISOFORMS OF THE MOUSE PMAIP1/NOXA TRANSLATED FROM
INTERNAL ATG CODONS RETAIN THE PROAPOPTOTIC ACTIVITY

Marek Chadalski Agnieszka Tomdonik Joanna KorfantyPatryk JanusNatalia Vydra
Wieslawa Widlak

Maria Sklodowsk&Curie Institutei Oncology Center, Gliwice Branch, 491 Gliwice, Wybrzeze Wii
Krajowej 15, Poland

PMAIP1 (phorboll2-myristatel3-acetatenduced protein 1), also known as NOXA
(Latin for damage), is a proapoptotic member of the BGhrotein family. It belongs to a
BH3-only proteins, which contain only a single Blamain. PMAP1/NOXA is the primary
p53responsive gene. We found that it is also activated by HSF1 in response to heat shock.
Although murine and human Pmaip1/PMAIP1 genes are activated by similar transcriptional
mechanisms, there are significant structural and remgylalifferences between them. The
mouse gene codes for ~11.5 kDa protein (103 residues) with two BH3 domains, while the
human gene lost the part of the sequence and codes for ~6 kDa protein (54 residues)
containing one BH3 domain.

Looking for PMAIP1 progin by Western blot, we observed much larger PMAIP1 form
of ~1820 kDa in some mouse tissues than the expected one of 11,5 kDa. The form of the
expected size appeared following heat shock and was considerably less abundant.
Interestingly, we found also Da form of the mouse PMAIP1 matching to the size of the
human protein. All forms were specifically blocked in peptide competition assay. To elucidate
I f these two forms could originate from diffe
revealed thathere is only one Pmaip1 transcript, although it starts several bases upstream the
sequence shown in databases. Then, we tested whether translation could start from internal
ATG codon. We cloned the mouse Pmaipl gene (fused with Egfp) and separatedd rallitat
in-frame ATG codons. Mutation of the first ATG codon led to the production of the shorter
protein, from one of two internal ATG codons. Using live imaging microscopy we confirmed
that all mutants produced active PMAIP1 which was able to inducecsmpt

This work was supported by grant no 2014/13/B/NZ3/04650 from the Polish National Science Centre.
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Background: In our previous microarray study we analyzed gene expression profile of 72
high grade serous ovarian cancers(BGC) [1]. We identified two molecular subgroups of
HG-SOC with distinct gene expression profiles and survival [2]. Among differentially
expressed genes was an Integrin #i&tl gene(ITGBL1). ITGBL1 is a poorly characterized
protein, structurally cognate withITGBLLegr i r
can influence the phenotype of ovarian cancer cells.

Methods: ITGBL1 coding sequence was P@mriplified from cDNA and cloned into
PLNCX2 vector. Retroviral system was used to obtain two ovarian cancer cell lines:
OAW42/ITGBL1(+) and SKOV3/ITGBL1(+) wih overexpression of ITGBL1. Control cell
lines were obtained by transduction with empty vector. Proliferation and cytotoxicity were
analyzed using MTS and crystal violet assay.

Results We compared proliferation of control OAW42 and SKOV3 cells witlyesuc cell

lines containing ITGBL1 construct. The results indicate that ITGBL1 overexpression has no
effect on proliferation of ovarian cancer cells. We also evaluated an influence of ITGBL1
protein on ovarian cancer cells sensitivity to cisplatin anditpael, and both cell lines
overexpressing ITGBL1 were significantly more resistant to cisplatin and to paclitaxel, as
compared to the control lines.

Conclusions Our results indicate that although ITGBL1 has no effect on ovarian cancer cells
proliferation rate, it may however increase their resistance to cisplatin and paclitaxel. These
results are in line with our previous observation that patients wit6BG showing higher
ITGBL1 mRNA expression have significantly shorter OS [2].

[1]K.M.Lisowska,et a2014),Front.Oncol. DOI:10.3389/fonc.2014.00006.
[2]K.M.Lisowska,et al.(2016),J.Cancer Res.Clin.Oncol.DOI:10.1007/s0048214 7-y.
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Hepatocellular carcinoma (HCC) is th® Hiost frequent malignancy in the world. The
survival rates in HCC patients remain poor especially in more advanced disease stages when
the risk of recurrence is higheResearch of the last decades has demonstrated that the
understanding of the interaction of nutrition and health plays a crucial role in disease
prevention and therapy. Naturally occurring phytochemicals such as phenethyl isothiocyanate,
indole-3-carbinol ad xanthohumol are known to act as chemopreventive agents in
experimental models. Recently, it has been suggested that the results of chemoprevention can
be improved by the use of combinations of compounds instead of individual phytochemicals.

The aim of the study wasto investigatethe influence of the aforementioned
phytochemicals and their combinations on the Nrf2 pathway activation in HCC cells. HepG2
cells were cultured in standard conditions and treated with phenethyl isothiocyanate3indole
catbnd and xant hohumol or their combination at
viability was assessed with the MTT assay. The level of gene expression and protein content
were assessed by FACR and Western blot, respectively.

The results of MTT analys showed that the highest cytotoxicity was induced by the
individual and combined use of xanthohumol and phenethyl isothiocyanate. Among the
studied phytochemicals, phenethyl isothiocyanate increased the expression of Nrf2 to the
most extent. Western bla@nalysis showed the occurrence of translocation of Nrf2 from
cytosol to nucleus as an effect of the treatment with individual phytochemicals and their
combination.

The activation of Nrf2 was assessed rhgasuringits binding to an oligonucleotide
contaning the ARE consensus sequence. The results show that xanthohumol and phenethyl
iIsothiocyanate as well as their combination increases tgrdatesextent the binding of Nrf2
to ARE in HepG2. The activation of Nrf2 induces the expression of cytopraemizymes
such as glutathiofi&-transferase (GST) or superoxide dismutase (SOD). Indeed, phenethyl
isothiocyanate, indo#8-carbinol and xanthohumol alone increased both GST and SOD
transcript and protein level. Importantly, their combinations signifiga@hhanced this
effect.

Overall, the results of this study indicate that the use of the combination of the tested
phytochemicals has greater potential to modulate the Nrf2 pathway and thus augment their
chemopreventive and/or adjuvant chemotherapeupiaaty of the phytochemicals.

This work was supported by grant no 2016/21/B/NZ5/01390 from the National Science Centre, Poland.
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Cancerderived exosomes support the survival and progresdidanoors in many
ways and also contribute to the neutralization of the@tcer immune response. In general,
exosomes can modify the transcriptional profile of the recipient cells by receptor activation,
or by directly changing gene expression throughivdred nucleic acids. We want to
investigate the impact of melanordarived exosomes on immune signalling pathways by
evaluating their influence on the expression level of immune signalling proteins. Extracellular
vesicles were isolated from the cultureedium of a human malignant melanoma cell line
(A375) by differential centrifugation. The presence and size of the particles was verified by
atomic force microscopy and nanoparticle tracking analysis (NTA). Calecered exosomes
were also characterisedy bflow cytometry using fluorescently labelled antibodies for
characteristic tetraspaningCD9 and CDG63.

The target protein we investigated was chosen based on a previous MicroArrays
analysis of miRNAs found in exosomes. By various bioinformatics togésa was identified
that was targeted by the largest number of exosomal miRNAs. This gene codes faethe T
nuclear factor, which causes the activation of target genes in the immune response. NFAT5 is
a member of the nuclear factor of activated T cIEAT) family of transcription factors.
NFATS exists as a homodimer and is able to form stable dimers which further can bind to
DNA elements. It was originally identified as inducer of cytokine gene expression in T cells.
We wanted to verify that the miRNApresent in exosomes when added to target cells induce
silencing of protein expression. Experiments were performed on several cell lines, including
HelLai human cervix carcinoma, a human ovarian cancer cell line developed in our institute
(OvC16) and a hman acute T lymphoblastic leukaemia cell line (MOLT4) and carried out by
the Western Blot method.

Our results demonstrate that NFATS is expressed not only in T cells (MOLT4) as
expected, but also in cancer cell lines (HeLa, OvC16). Furthermore, melaleoined
exosomes influence NFAT5S protein level. In conclusion, by reducing the level of immune
signalling proteins, canceferived exosomes are able to alter immune cell functions and
potentially contribute to tumor immune escape.

This research was finaradly supported by The National Science Centre in Poland, Project Number-UMO
2016/21/BINZ7/02747
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Neural cells are capable of processing and transmitting information in the form of
electrical signals. When the malfunction of neural tissue rsgcthe breakage in the
bioelectric circuit may cause numerous neurological disorders, such as paralysis, pain,
epilepsy or loss of sensations. Neuroelectrodes are medical devices that are designed to
stimulate neurons through electrical impulses, and lmanused to treat or prevent the
progression of neural diseases [1]. These electrodes are made of various biocompatible
materials such as platinum, iridium oxide or conductive polymers. Recently, indium tin oxide
(ITO) has been found as the advantageoustsatle with the biocompatibility superior to
conventional materials [2].

In the present study, the surface of ITO was electrochemically modified through
oxidation and reduction processes in the presence of poly(styrene sulfonate) and various ionic
liquids. The electrochemical performance, in terms of charge storage capacity and impedance,
was evaluated through cyclic voltammetry and electrochemical impedance spectroscopy.
SEM with EDS were used to have an insight into the surface chemistry and morphiology o
modified substrate. The biocompatibility of modified ITO was determined by means of cell
studies with embryonic ventral mesencephalon cells.

The results show that each of the applied surface modifications, both oxidation and
reduction processes, hadbaneficial effect on increasing the conductivity of ITO and the
development of neural cells. The use of biocompatible ionic liquids has increased the
adhesion of cells to the surface. The best electrochemical performance together with
biological properties gave tetrabutylammonium glutamine and -0O2
glucopyranosyloxyethyl)trimethylammonium bistriflamide.

[1]. Fattahi P. et al. Advanced Materials 26 (2014) 1846.
[2]. Vallejo-Giraldo C. et alAdvanced Functional Materials 2017 1605035.

This research is qported in part by a research group grant from Science Foundation Ireland (SFI) and is co
funded under the European Regional Development Fund under Grant Number 13/RC/2073. MB is an SFl,
Starting Investigator SIRG COFUND fellow, grant no. 11/SIRG/B2135amCKK are grateful to the National
Science Centre in Poland for financing the research in the framework of SONATA program
(2016/23/D/ST5/01306).
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T-cell acute lympoblastic leukemia (FALL) is a rare, aggressive and heterogenous subtype of acute
lymphoblastic leukemia (ALL), the most common malignancy in children. Clinical, genetic and
immunophenotypic heterogeneity of ALL and insufficient understanding of its paigenesis hampers further
improvement in stratification and treatment strategies. miRNAs, as important regulators of gene expression,
shape cellsd phenotype. When aberrantly expressed
silencing tumor sugressor genes and oncogenes, respectively). Exploring miRNA transcriptome with the use of
nextgeneration sequencing (NGS) might aid the understanding of both the heterogeneity and pathogenesis of
this leukemia.

In this project we aimed to identify miRN&anscriptome of pediatric -ALL, with the focus on
mMiRNA expression profiles reflecting-ALL heterogeneity. We aimed to assess the potential of miRétfhas
a classification and prognostic tool in pediatrié\LL.

We finally aimed to identify novel caidhte oncogenic/tumor suppressor miRNAs, their target genes
and related pathways, to get insights int&0L pathogenesis.

Study group consisted of 34 pediatrieALL patients and 5 ageelated healthy bone marrow donors.

Total RNA, including small RNA fretion, was isolated from CD3+ cells selected immunomagnetically (by
negative selection) from bone marrow samples. miRNA sequencing was performed using NextSeg500 lllumina
platform (10min reads/sample, 51bp singhed; NGS Service Exiqon). Raw sequencingdszwere adapter
trimmed using cutadapt and aligned with bowtie to a modified version of miRBase v21 (mature sequences)
created according to the miRge specifications. Unaligned reads were sequentially matched against hairpin
miRNA (miRBase v21) noncoding NRAs, Ensembl cDNA database and again to mature miRNA sequences
using less stringent criteria. Differentially expressed miRNAs were selected using edgeR. Reference miRNAs for
RT-gPCR validation were selected using NormFinder. Target genes for all diffdlyeetipressed miRNAs

were identified using DIANAmicroT, EIMMo, MicroCosm, miRanda, miRDB, PicTar, PITA and TargetScan
databases gathered trough the multiMiR Bioconductor library. Genes were assumed to be regulated by a
particular miRNA if the associatiowas predicted by more than 5 out of 8 methods used. Target genes for all
miRNAs differentially expressed between normal apr8iLT samples were tested for overrepresentation among
KEGG, Reactome and Panther pathways as well as Gene Ontology biologiealsprouasing Fisher's exact test

with Benjamini and Hochberg correction for multiple testing.

We showed that miRNA expression profile is discriminative between pedia&id Tand healthy bone
marrow controls. We also identified miRNA expression profile®eisted with immunophenotypic subtypes of
T-ALL (EGIL stages: II, llI, V), reflecting maturation stages otélls.

We identified 23 miRNAs overexpressed #ALL vs. healthy controls (including known and candidate
novel oncogenic MiRNAs in -ALL). Among these are miRNAs with mRNA target genes known to be
implicated in FALL pathogenesis, including: mi0b-5p, miR363-3p, miR1283p, miR181b5p, miR181a
5p. We identified 38 underexpressed miRNAs (potential tumor suppressors). Among these are milRNAs wi
known T-ALL -implicated targets: miR455p, miR143-3p, miR27a5p, miR24-3p, miR10b-5p.

By testing overrepresentation of mMRNA targets for miRNAs differentially expressed betwilen T
and controls, we showed significant target enrichment in KEGBaags and GeneOntology terms, including
among others: positive regulation of apoptosis, regulation of kinase activity, inter&aoiediated signaling
pathway, and lymphocyte differentiation.

With use of NGS, we provide insights into the heterogeneitpetfiatric FALL at the miRNA
transcriptome level. Expression profiles of miRNAs differentially expressed in patients vs. controls and in T
ALL immunophenotypic subtypes (EGIL: II, Ill, 1V) hold potential for improved classification @iLL.
Individual differentially expressed miRNAs are candidates for functional test to assess their oncogenic/tumor
suppressor role in-ALL and for association analysis (survival & treatment response) to assess their prognostic
potential in FALL.

Research funded by Natidn&cience Centre, Poland grant: 2014/15/B/NZ2/03394 and National Centre of
Research and Development (NCRD) grant STARTEGMED3/304586/5/NCBR/2017.
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[C-10] ISOLATION OF HUM AN AND MOUSE BONE MARROW MESENCHYMAL
STEM CELLS

Wojciech Fidyk Agnieszka Tomalonik Agnieszka CiomberAleksander Sochanikloanna
Jazowieckd Rakus

Mar i a S k-Quadlostinigek ®ncol ogy Center, Gl i wi cjewejBlb, #41@1h , Wy br z
Gliwice, Poland

Mesenchymal stencells (MSCs) are multipotergells that can differentiate into a
broad range of cell lineages such as osteoblasts, chondrocytes and adipocytes. The main
source of MSCs described in many laboratory protoe®dlthe bone marrow, although they
can be easily found in other tissues, mainly in adipose tissue, cord and peripheral blood.
MSCs acquired from the bone marrow are used as vehicles ibaseltl therapies, in tissu
repair and engineeringwo main stentells populatios thatare residual in the bone marrow
are hematopoietic stem cells and mesenchymal stem cellsM&@s are usually isolated
owing totheir physical adherence to plastic cell culture ptatdace Here we describe an
isolation method of timan and mouse MSCs from the bone marrow.

Mouse BMMSCs were isolated from tibias, femurs and humeri-8fvéeek old nice.

Muscles, tendons and ligaments were completely removed from the bones by using scissors

and scalpel. Bones were transferred to a disht -REMJmedium on ice. Then two ends of

the bone were excised and t he-MBVvuntdthenbaner ow c a\
appeaedto be white Cells were filtered through2a0 Om st r aureden aodpt etk e |
MEM containing 10% fetal bovinserum (FBS). The bones were dissected into explants and
incubatedwith shaking (200 rpm) o r  2-MBEM witm colldgenasadded.Released cells

were culuredas above. Bone exgits were carefully located oreR r i di-MEM towi t h U
allow MSCs leavethe bone marrow cavity. After cells reached monolagtgethey were

characterized for mouse MSCs markers: CD105, CD29 and Scal.

Human BMMSCs were isolated from bone marrow of healthy human bone marrow
donors as a part of routinely collected BM sammpBonemarrow (2mL) was transferred to a
culture di sMEM medinrh supplememtgd with 10% FBS. The cells were left to
adhere for 4&2h. Next, the medium change removed the leftover bone marrow cells
allowing the adherent MSCs to remain in the culture dish. Adi@ching monolayestagethe
cells wee collected and analyzed by means of flow cytometryM8ICs markersAnalysis
demonstrated®0+% of typical MSCs marke to be present in the analyzed aalltures
(CD73+CD90+CD105+).

This work was supported byagrt no 2016/22/M/NZ6/00418 from the Polish National Science Centre.
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[C-30] THE IMPACT OF NATURAL ANTIOXIDANTS TO MINIMIZE INDUCTION
OF GENETIC CHANGES IN HUMAN LEUKOCYTES OF NUCLEAR MEDICINE
STAFF

Aneta Gajowik Maggor zata M. Dobr zy E&ska

National Institute of Public Healtfi National Institute of Hygiene, Department of Radiation Hygiene and
Radiobiology, 06791 Warsaw, 24 Chocimska Street, Poland

lonizing radiation induces a sesi of DNA damage directly or through the formation
of highly reactive free radicals. A number of studies indicate that antioxidants of exogenous
origin are particularly promising as radiation protectors/ modifiers which have the ability to
protect DNA as wll as to induce DNA repair. Lycopene and resveratrol are strong
antioxidants which may be used to minimize toxicity even applied after radiation and act as
mitigators.

Lycopene (LYC) i s acaroteaec gyrdhledsized by autotrophic o f
bacteria or plants like red fruits and vegetables, including tomatoes, watermelons, pink
grapefruits, apricots, pink guavas and papaya.

Resveratrol (RSV) is a polyphenol struetly similar to diethylstilbestrol and
estradiol. This antioxidant is present in grapes, peanuts, strawberry, blueberry, cranberry,
mulberry, lingberry, sparkleberry, bilberry and also in wine, especially in red.

The aim of the study was to evaluate dffiect of RSV or LYC on the kinetics of DNA
repair in leukocytes of peripheral blood of individuals occupationally exposed to ionizing
radiation. Samples of human peripheral blood were aseptically collected in heparinized sterile
tubes from nuclear medicie wor ker s . 10 Ol of bl ood was ¢
than incubated for i or 1 h in a water bat
RSV at doses 0.1 and 0.5 mM/ml. After centrifugation and removal of excess supernatant,
microscopicpreparations were made. Frequency of DNA damage was evaluated by the comet
assay (Tail Moment). For the determination of viability assay of leukocytes have been used
trypan blue.

The results show that viability of leukocytes was95 %. Withincreasedncubation
time, the degree of DNA damagese After 0.5 h incubation, there were no significant
differences as compared to controls except for the 0.1 mM RSV/ml dose, which resulted in
increased DNA damage. After 1 h of incubation, the value of Tail Mbweas decreased
only after LYC supplementation in dose of
the degree of DNA damage, whereas RSV in both doses increased the frequency of DNA
strand breaks.

In conclusion, LYC at a suitable dose may acceleragerépair of DNA damage
induced by ionizing radiation in human peripheral blood leukocytes.

The work was financed by the National Institute of Public Healational Institute of Hygiene within the
framework of statutory research (Scientific ProjectNdL 1 Zz$ / 2017) .
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[B-36] SELECTIVE RELEASE AND TROPISM OF PORCINE ENDOGENOUS
RETROVIRUSES - POTENTIAL ROLE IN RETROVIRAL GENE TRANSDUCTION

Sabi nag ®agk aa NwdNowak EMK & h a,dlon&Bednprekk i

Department of Biotechnology and Genetic Engineering, School of Pharmacy with the Division of Laboratory
Medi cinein Sosnowiec, Medi cal-2008osnowec,oldny of Sil esi a,

It is known that endogenous retroviruses are the cause of diseases. They are also
involved in carcinogenesis, especially in breast cancer, melanoma and germ cell tumors. In
these cases viral particles, as well, as the retroviral envelope proteind&mbe detected. It
was shown, that retroviral Env protein induces epithelial to mesenchymal transition (EMT),
very often associated with metastasis and tumor aggressiveness. Insertional mutagenesis,
immunosupression and/or direct oncogenic activity ofowétal protein leads to tumor
formation. Retroviral integration can silence or activate nearby genes and induce oncogenesis,
and may also contribute to the recruitment of endogenous human retroviruses (HERVS). What
is important, in case of xenotransplaiatof porcine organs or cells, retroviral transmission
may also lead to the emergence of PERV/ HERV viral hybrids. Knowledge of the
determinants of retrograde tropism is a critical element in understanding the conditions of
transmission of retrovirusesofn the donor to the recipient.

The aim of the study was to characterize the sequence of porcine endogenous
retroviruses (PERVS) genes (envA, envB, gag, pol) in piglPKeells and PKL5 cells’
supernatant, (donor of PERVs for infection), as well as vt PERVS' infected HEKR93
and HelLa human cell lines.

The results showed the presence of polymorphic variants iflSPKells: one
polymorphic localization in each envA, envB and gag genes, and 19 ones in pol gene. What is
important only one of this veants was present in the virions in the supernatant et®kand
then was embedded in the HE2Q3 and HelLa cell genome sequences. Atypically, in HeLa
infected cells only one polymorphic variants in gag gene was observed: 2331G>A and
2400A>G. Moreover, Hed cells were infected only by PERVA subtype.

Also, the resultsdlemonstrate@ large variety of sequences of PERVs inBKcells,
especially within the pol gene. The obtained data may stigggective release of variant
PERV virions by PK15 cells with gtictly defined sequences of the gag, envA, eavid pol
genes. Despite the same virus source, there are differences in the insertion of PERVs
sequences between different human cell lines (between normak2BEKand HelLa cancer
cells). It is advisable toconduct further studies to enhance the relationship between the
transmission of selected variants of the viral genes and the ability to integrate into the
recipient cell genome.

The study was supported by Medical University of Silesia funding (KIQ¥8N/6/B, KNW1-090/N/7/B). Part

of presented results is included in Ph.D. thesis: Infection of human cells by endogenous porcine retroviruses
(PERYV, porcine endogenous retroviruses). In vitro studies.
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[C-2] HOW ACTIVATED SLU DGE BACTERIAL COMMUN ITY RESPONDS
TO A SUDDEN pH DECREASE?

Fi |l i p,AseaBan@EhMariusz Tomaszewski Al e k s and rBau cZziyedslkiaEs k

Environmental Biotechnology Department, Silesian University of Technoldigyic&44100, Akademicka 2,
Poland

In the Anaerobic Ammonium Oxidation (anammox) process ammonia nitrogen is
converted into dinitrogen gas, using nitrite as an electron acceptor. The anammox process is
performed by anammox bacteria belonging to the phyRlanctomycetes and it strongly
depends on these bacteria activity, which may be affected by pH change. The optimum pH for
the growth and activity of anammox bacteria used in wastewater treatment was reported
between 6.7 8.3.

In the present study theiddiversity change of the anammox, ammonia oxidizing
bacteria (AOB), and all bacteria biocenosis during pH decrease (from 7.89 to 6.66) in
Sequencing Batch Reactor (SBR) was investigated. To examine the change of microbial
community biodiversity and its getypic structure, PCR DGGE (Polymerase Chain
Reactioni Denaturing Gradient Gel Electrophoresis) method was used with the specific
primers sets: 3386C/518r- for all bacteria in the biocenosis; AMOf/AMGrfor ammonia
oxidizing bacteria; Pla466C/518 - for Plactomycetes. Obtained PCR products were
separated by DGGE. Densitometric analysis has been done on the basis on obtained
fingerprints, then Shannon and Simpson biodiversity indexes were calculated.

The analysis revealed that bodl©B and all baatria in the biocenosis have a gentle
decreased biodiversity, due to pH decrease. In SBR bacterial biodiversity for Plactomycetes
presented as Shannon index decreased from 2.78 (in 303 day of experiment) to 2.38 (in 334
day of experiment), while Simpson ixl increased from 0.06 to 0.11. This change was
followed by pH decrease from 7.89 to 6.66. These results let us suspect, that the sudden pH
change was the cause of biodiversity decrease in the system.

The research was supported by National Science Cgrdarg: UMO-2013/09/D/NZ9/02438
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[C-18] IRON CHELATORS IN PHOTODYNAMIC THERAPY

Robert GawecK, Anna MrozekWilczkiewicz®, Katarzyna Malaz'?, Marta Rejmun?,
Jar os § aw? MigalRat@Bsnk i Roberft Musi og

'A\.Chedgkowski Institute of Physics and Silesian Centre

of Silesia in Katowice,¥ Pugku Pi e&do tGh ol A, -’Departnient lofaQrganic Chemistry
Division, Institute of Chemistry, University of Silesia in Katowice, Szkolna-80@&atowice, Poland
e-mail: robert.gawecki@us.edu.pl

Photodynamic therapy (PDT) is charactedidy low invasiveness and high selectivity
towards normal cells, making this method an attractive form of treatment compared to
chemotherapy and radiotherapy. Tassence of this therapy snglet oxygen and free
radicals generation by absorption of agprate wavelength of light by photosensitizer. A
variation of PDT therapy is ALADT in which, instead of exogenous photosensitiaer
prodrug- 5-aminolevulinic acid (PALA) is administered. This compound is a precursor of
protoporphyrin IX (PplX)- naural endogenous photosensitizer [1,2]. Although cancer cells
have elevated levels of PplX, its biosynthesis is often insufficient to reach therapeutic
concentrations due to its conversion to heme. For this reason, iron chelating compounds are
attempted tancorporate into PDT, what will inhibit PplX conversion [3].

The aim of this study was to investigate the effect of the novel derivatives of
thiosemicarbazones (TSC) on PplX production. The cellular model was chosen based on level
of enzyme activity invived in the heme biosynthesis pathway. Selected compounds have
high ability for complexing iron ions. Due to the cellular environment, inactive compounds
were selected (1 C50> 25 &gM). Preliminary
derivatives of TSGn ALA-PDT therapy.

[1] Mrozek-Wilczkiewicz A., ACS MedChem. Lett., 5, 2014,336

[2] Millon SR, et al., J. Biomed. Opt., 15, 2010, 18002
[3] Mrozek-Wilczkiewicz A, et al., , J. Cancer, 8, 2017, 1979
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[B-8] IMPACT OF ANGIOGENESIS -REGULATING GENE POLYMOR PHISMS
ON PROGNOSIS IN HEAD AND NECK SQUAMOUS CELL CARCINOMA, HNSCC

Agnieszka GdowicK o5 ok Maggor z a t,a Tomksz z Rukewska Kwona
MatuszczyK, | wona D oonikéE®ietpwskha Kr zyszt of Dodtagado
ButkiewicZ'

'Center for Translational Research and Molecular Biology of CanteRadiation and Clinical Oncology
Depart ment, M-&urie lrstituelOgcolayy @eatérGiwice Branch, Gliwice, Poland

In Poland, head and neck cancer (HNC) is the sixth most common malignancy in men
and twelfth among women. Annually, 6,000 cases and nearly 4,000 deaths are attributable to
this group of cancers. Up two-third of HNC patients present with advanced stage disease.
Radiotherapy alone (RT) or in combination with cispkitased chemotherapy (CHRT) are
the mainstays of treatment in locally advanced HNC. Head and neck tumor progression
depends on angiogesis and reconstruction of extracellular matrix. As a result of rapid
cancer cells proliferation hypoxia sets in which triggers neovascularization. This process
depends on VEGF and its two receptors, VEGFR1/FLT1 and VEGFR2/KDR. In consequence
of the VEGFreceptors interaction, mitogenesis and chemotaxis are stimulated and
morphology changes occur. Release of VEGF from extracellular matrix is possible due to
local degradation of basement membrane mainly by MMP2 and MMP9 metalloproteinases.
Moreover, hypoxia @d angiogenesis are important factors influencing effectiveness of RT
and CHT. Since they may modulate individual angiogenic and metastatic potential,
polymorphisms of genes participating in angiogenesis and reconstruction of extracellular
matrix have beeriound to be linked to tumor aggressiveness and unfavorable prognosis in
many solid tumors. Our previous studies in lung cancer, for example, showed that certain
functional variants of VEGFR2 and MMP2 genes may increase risk of progression and death
in patents treated with RT and platindbased CHRT. In HNC, the studies concerning the
role of polymorphic variants of angiogenesis genes in therapy outcome are scarce and
inconsistent.

Therefore, the objective of this study was to assess whether certainopatyen
variants of VEGF, VEGFR1, VEGFR2, MMP2 and MMP9 genes were associated with
therapy outcome, including risk of local and regional recurrence and metastasis, overall (OS),
diseasdree (DFS) and relapdeee survival (RFS) in 522 patients with squamaell HNC
(HNSCC) treated with RT and cisplatoased CHRT. Polymorphisms were identified using
PCRRFLP and TagMaiMGB probes (Applied Biosystems). Survival curves were
determined with Kaplateier method. HRs and ORs (95% CI) were estimated using Cox
proportional hazards and logistic regression models. The VEE3B CC was strongly
associated with poor OS in urand multivariate analyses (P = 0.014 and 0.008). In both
models, the VEGFR271 T and MMP21306 T variant carriers were at higher risk ofdloc
recurrence (P = 0.030 and 0.034). Finally, VEGF 634 CC as well as VE&HRZT and
MMP2 -1306 T were identified as independent predictors of shorter OS and time to local
recurrence, respectively.

Our preliminary results indicate that genetic polynmism in key members of
angiogenesis pathway, such as VEGF, VEGFR2 and MMP2, may be predictive of outcome in
HNSCC patients treated with RT or CHRT.

The study was supported by grant no. 2016/23/B/NZ5/03470 from the National Science Centre, Poland (NCN) to
D.B.
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[C-31] STUDY OF ETHANOL AND WATER VAPOUR PERMEATION THROUGH
BIOPOLYMER BASED MEMBRANES IN THE PRESENCE OF METAL OXIDES

Ma g g o r z aQalarield@udeRoman Turczyn

Department of Rysical Chemistry and Technology of Polymers, Faculty of Chemistry, Silesian university of
Technology, 44.00 Gliwice, Ks. M. Strzody 9 Street, Poland

Many studies are conductedon developing high performance and selective
homogeneous or heterogeneous fmemes for dehydration applicatenFrom thewide
range of polymers, biopolymeenjoy the greaestinterest However, the possibility of using
them as membrane, without prior modification, is quite limited.useful strategy for
improving separation effiency of polymeric membranes is formation of hybrid materials
through the incorporation of various inorganic materials, typically oxides or metal
nanoparticles, into the polymer matrix. These membranes benefit in the selectivity of active
components anché simplicity of polymeric membrane processing. The effectiveness of this
kind of membranes depends mainly on the interaction between components and penetrants,
their compatibility and homogeneous dispersion of inorganic component, into polymer
matrix.

The aim of this work wado compae transport properties of membranes based on
different biopolymers in ethanol and vapour permeation process. For this purpose three kind
of mixed matrix membranes filled with metal oxides were used: epichlorohydrin crosslinke
chitosan membranes, calcium and citric acid crosslinked alginate membranes. Permeation
experiments were caried out at room temperature using as feed solution pure water, 99,8% v/v
ethyl alcohol and 50% v/v ethyl alcohol solution in water. Then basetieototal flux and
GC analysis results several transport characteristic of investigated membranes was evaluated.

Based on the obtained transport parameters, it was observed that regardless of the
polymer matrix, crosslinking agent and the type and amouspfed filler, the permeability
coefficients determined for water as well as for ethanol are higher than the analogously
determined parameters for the mixturelefse components. It was shotkat the used metal
oxides differentl y trandpdrigooperias. Thehresultsnshowbalsahow 0
important isthe selection of proper crosslinking agent, because not dods it affectthe
membrane selectivity coefficient, but caiso substantially modify the effect of the used
metal oxide.

The autes would like to thank the Silesia University of Technology for providing financial support under the
project BKM/526/RCH4/2016.
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[C-32] EVALUATION OF PROAPOPTOTIC AND GENOTOXIC ACTIVIT Y
OF MELPHALAN DERIVATIVES
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and Antibiotics, 5 Staroscinska S02-516 Warsaw, Poland’Department of Bioengineering, Institute of
Biotechnology and Antibiotics, 5 Staroscinska St50@ Warsaw, Poland

The major method of treatment of different tgjo# cancers is chemotherapy intended
to reduce the number of camceells. However, anticancer chemotherapy is related to
numerous side effects and in many cases condemned to failure because of the multidrug
resistance developed by cancer patients, often at the very beginning of the treatment.

The limitatiors in efficacy and safety of chemotherapgquiredevelopment of novel
treatment strategies often based on modification of existing drugs.

For this reasonthe main aim of our investigationvas to evaluate the profile of
antitumor activity of newly synthesized melphedaderivatives antb select the most active
compounds. The most interestisguctural featuref melphalan molecule is the presence of
two modifiable functional groupsatino and carboxylallowing extensive comparisonsf
derivativessimultaneouly modified in both groups or onlyn one of themWe found that
there may indeed benactualstructureactivity relationship withinthe investigated group of
analogs.

In our research we have focused on the-pmdiiferative activity and the value of
apoptosisas well as DNA damage induced tine tested analeg

To estimate the cytotoxicity of melphalan and its derivatives, and to choose
appropriate concentrations for further analysis, resazurin viability assay was performed. To
analyze phosphatidylserine (P&xternalization on the plasma membrane, double staining
using fluorescence probes annexin Wluorescein isothiocyanate/propidium iodide was
carried out. Additionally, the DNA degradation (alkaline version of comet assay) was
determined.

The in vitro antiancer activity of the melphalane and its derivatives was evaluated
against a human cancer cell line used as in vitro model for acute monocytic leukemia (THP1
cells). All investigated modified compounds were highly cytotoxic to this cell line,
demonstratinghalf-maximal inhibitory concentrations (§¢ in the lowmicromolar range
(0.04 OM to 0.69 OM) in comparison to mel ph

Moreover, the obtained results show thila¢ newly synthesized compounds were
considerably more genotoxic towarde tinvestigated cell line thanelphalanethe arrently
usedlead drug. This effect was especially visible after longer times of incubation. Detailed
studies indicate that modified derivatives induce programmed cell death (observed changes
were characteri for late apoptosis), detected at relatively late time points.
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[B-14] DIFFERENTIAL EXPRESSION AND CELLULAR DISTRIBUTION
PATTERN

OF HSPA2 CHAPERONE PROTEIN IN HUMAN NORMAL BRAI N
AND MALIGNANT ASTROCYTOMAS
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HSPA2 chaperone protein is poorly characterized member of the HSPA (HSP70)
multigene family. HSPA2 was originally degted as a testispecific and crucial for male
fertility. Our original studies revealed that HSPA2 is also expressed in selected somatic
tissues, including epidermis, and is involved in the control of keratinocyte differentiation
process. Furthermore, HBP has attracted increased interest due to its alleged supportive
role in maintenance of the invasive phenotype of epithelial cancer cells derived from various
nontesticular tissues. At present, the knowledge about expression of HSPA2 in CNS is
limited.

The present study is the first descriptive tissue microdresgd immunohistochemical
analysis of HSPA2 protein distribution in normal and pathological human brain. We have
showed that HSPAZ2 is present in mature macroglial ¢edisgodendrocytes and epaymal
cells but not in astrocytes. Analysis of HSPA2 expression in glianmalignances derived
from astrogliai revealed changes in the localization pattern of immunolabeling for HSPA2,
compared to normal brain tissue. Dual immunofluorescent stainintheofastrocytoma
specimens showed that HSPAZ2 is localized in malignant astrocytes (GFAP+) and non
endothelial, perivascular cells (CD31U S MA +) of neopl astic bl ood
analysis of the intensity of HSPA2 immunohistochemical staining in gstimas revealed
elevated level of the protein correlated with the increase in tumor histologic grade.

In summary, high HSPA2 expression in higiade astrocytomas and change in its
intratumoral tissue distribution may suggest the involvement of HSPAGrawth and
invasiveness of astrocytoma cells. Since HSPs are proposed as a novel attractive target for
anticancer therapy, further studies are needed in order to clarify the functional significance of
HSPA2 in gliomas development and/or progression.

The esearch has been supported by National Science Centre, grant no. 2013/09/B/NZ5/01815
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[C-12] PHYSICAL AND BIOLOGICAL PROPERTIES OF GOLD (lll) COMPLEXES
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Chemotherapy is one of the most effective treatment method for cancer diseases. For
many years the main chemotherapeutics have been compounds containing platinum, but the
nagging side effectsas well as the tumerell resistance to these drugs are driving the
research for new paths. In the recent years the metal complexes have been tested, included
gold complexes. Published studies have shown that the biological activity of gold (ll)
complexe is better than the most commonly used dragsplatin. A certain limitation of the
gold (1) in terms of their use in cancer therapy is their low stability in the physiological
environment. Multidentate 4donor ligands, such as 2,2":642tpyridine, provide the
possibility of obtaining a harvest of sufficient stability.

Two gol d (rrir) compl e x e s-terfyrlines have Aeeh 4 )
characterized for their physical properties, as absorption, fluorescence and stability in
different pH solubns. They have been tested also for their biological properties, as
cytotoxicity for a different cancer lines (MCF7, MCF7/DOX, Me45, K562) and normal cell
ones (HaCaT, GM07942). For more advanced analyses have been chosen cell lines and the
compound withthe best IC50. Cell cycle analysis have been done, mechanism of action have
been tested by Western blot and the localization of Aul4 by confocal microscopy. Also
comparison of action of gold (Ill) complexes have been tested on MCF7 and MCF7 drug
resistancell line (MCF7/DOX).

The results shown that t he-tepyiding ar€ rmorel ) c
cytotoxic compared to cisplatin. Received results confirm the similar mechanism of action of
both compounds$ cell cycle inhibition in G1 phase f&ul4, for cisplatin in G2 phase. Cell
cycle results were confirmed by analysis of cell cycle proteins with Western blot (p21, p53
and cyclin D). The physical measurements have shown that both gold (Ill) complexes
characterized with fluorescence at 3D nm.
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[B-48] MCPIP1 PROTEIN INFLUENCES ON THE PROCESS OF
CARCINOGENESIS AND THE EPITHELIAL -MESENCHYMAL TRANSITION
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Monocyte Chemotactic ProteihInduced Protein (MCPIP1) is a negative tatpr of
inflammation degrading of prmflammatory cytokines such as-IL, IL-2 mRNA because of
it is RNase activity. MCPIP1 is also known to reduce the activity of the transcription factor
NFaB. Epithelial mesenchymal whichaepithelidl cebsn ( EMT)
acquire characteristics of mesenchymal cells. EMT has been shown to occur in wound
healing, in organ fibrosis and in the initiation of metastasis for cancer progression. During
EMT cells begin to express specific transcription fext&lug, Snail, ZEB1, ZEB2 and Twist
in order to reprogram gene expression in the cell. Epithelial markers suatadbdtin which
is hallmark of epithelial phenotype are reduced, while the expression of mesenchymal
markers, Ncadherin and vimentin is ¢neased. EMT process is believed to be a connection
between inflammation and cancer progression.

This study was to investigate the correlation of the level of MCPIP1 protein and the
process of EMT in normal kidney and cancer clear cell renal cell carcimavaluate the
influence of MCPIP1 on the process of EMT.

Our results show that low expression of MCPIP1 protein increases the character of
mesenchymal cells in tumor and normal cells. Downregulation of MCPIP1 suppressed E
cadher i n an ecatanip and groehtia.tMEBIP1silencing induced the expression
of E-cadherin repressors and Snail. In contrast, overexpression of MCPIP1 causes a decrease
of transcription f &atenioand & merease,ofcedhermeMCPIPINn and G
overexpression significantly decreases the motile activity in ccRCC ditiaag we observe
changes in the level of focal adhesion kinase, which affects the migration and cell adhesion
processes, affecting the levels of SRC, integrin, MMP2 and MMP9. The results indicate that
the level of MCPIPL1 is critical in the regulationE¥IT and carcinogenesis.

Supported by grants: NSC 2013/09/D/NZ/00249, KNOW 35p/3/2015, BMN 1/2017
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In the last few decades, microfluidics systems relevance has significantly increased.
Those techniques are widely used in various branches of science, ie chemistry, biology,
genetics, pharmacology because of their advantages staadard analytical methods.
Biologically, microfluidics seems to be particularly important as most processes involve
micro-flow, from transport through cell walls, through oxygen diffusion into the lungs, to
blood flow in the capillaries. Micrscale anigsis has many advantages, both from an
analytical and economic point of view. One of the biggest advantages of miniaturization is the
reduction of reagent consumption, leading to reduced waste and costs, as well as the ability to
carry out more experiment In addition, with long and narrow channels, the flows are
laminar, thus ensuring that mixing is only by diffusion, in which case adjusting the
appropriate flow conditions is particularly important for the success of the process [1].

Computer models offemany advantages over experimental methods, so in recent
years, Computational Fluid Dynamics (CFD) has been widely used in many fields of
engineering. Computer models can be used to perform virtual experiments that allow the
simulations of processes thabuld be difficult to reproduce under laboratory conditions.
Computer models allow a relatively easy description of phenomena and flow conditions in the
analyzed microcircuits. The scope of this work was to develop a numerical model of flow and
mass diffugpn of drugs, for example, antancer drugs like doxorubicin in cell culture
chambers of microfluidics chip. The species transport model allows to simulate diffusion and
mixing processes within the presented microchannels. Volumetric flow measured in
labaratory condition was used to implement boundary conditions at the inlet of the main
channel and supply channel of doxorubicin. Such simulation can be helpful in selecting the
optimal channel geometry to provide full mixing process. ANSYS Fluent [2] comaherc
software (ANSYS Inc., USA) was used to develop the numerical model.

[1] Kolnik M et al. Lab Chip 2012 November 21; 12(22):4732
[2] ANSYS Academic Research, Release 16.2, Help System, User Guide, ANSYS, Inc.

This research is supported by Innovatiand Technology Transfer Centre CITT of Silesian University of
technology within Inkubator I nnowacyjnoSci+ project
within Ministry of Science and Higher Education (Poland) statutory research fundirgnscihis help is
gratefully acknowledged herewith. We thank Jeff Hasty and Krzsztof Wabnik from UCSD Biodynamics
Laboratory for chip production help.
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OF IDH1R132H MUTATION EFFECTS
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Diffusely infiltrating gliomas are one of the most frequent primaryadrsvof central
nervous system. Gimas are divided based mocitrate dehydrogenase (IDH) gene mutation
status. Mutation of IDH1R132H is detected in approximately 90% of thernibtdted tumors
and lead to changes in activity of endogenous enzymes, affectigulation of cell
differentiation, proliferation and viability. Gliomas are generally thought to arise from the
neural stem cells or the populations of progenitor cells. Due o difficulties with
establishingsuitable culture conditions for primagfioma cells with endogenous expression
of IDH1R132H, previous studies have been conducted on stable cancer cell lines,
differentiated astrocytes and variety of stem cells of-meural origin, giving contradictory
results. Therefore, novel in vitro modedse required to study the effects of IDH1 gene
mutations.

The analyses were conducted miodels obtained through differentiation of human
induced pluripotent stem cells with an intermediate step comprising embryoid bodies
formation. In preliminary studiegells were subjected to stable transduction and constitutive
expression of IDH1R132H was obtained. The effect of IDH1R132H on neuronal and
astrocytic differentiation was assessed with Rma¢ PCR and immunocytochemistry
analysis of Map2 and GFAP exps&m. Apoptosis was assessed with Western Blot (detection
of PARP degradation) and casp#&sactivity assay. Analyses showed the inhibitory effect of
constitutive expression of IDH1R132H on differentiation of iINSc. Results oftitea@lPCR
analysis showea@ statistically significant decrease in GFAP mRNA levels. In the case of
Map2, the level of mMRNA did not reach a significant difference, which may be due to the fact
that expression of this marker is also detected in-ciff@rentiated neural stem cells.
Analyses of the effect of IDH1R132H on iNSc viability showed increased ca3pmagerity
and PARP protein degradation as compared to the control group. Additional model with
inducible IDH1R132H expression was developed through transduction of INSc olftaimed
IPSc with TetOn 3G regulatory elements. Expression of Sox2 and Nestin as well as
IDH1R132H after doxycycline induction was evaluated at different time points with
immunocytochemistry. Analyses with specific antibodies confirmed neural stem cell
pherotype, the correctness of transgene introduction and doxycyotineed expression.

The improved experimental model with inducible expression of IDH1R132H will
constitute a valuable platform for studies on molecular basis of glioma, and, thus, will
contiibute to broadening the knowledge of the genesis and biology of these tumors.

This study was financially supported by the National Science Center, grant no. 2012/05/B/NZ4/02623 and grant
no. 2016/21/N/NZ3/03271.
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The circle of Willis is a cerebral arterial circle that supplies blood to the brain. It forms
circulatory anastomosis in order to protect the brom ischemia. There are many
anatomical variants of the circle. Changes in the normal morphology of the circle may
condition the appearance and severity of symptoms of cerebrovascular disorders, such as
aneurysms, infarctions and other vascular anomaliesebral aneurysm often occurs in
specific regions of the circle of Willis.

The aim of this work was application of developed method for identification and
skeletonization of the vascular network to the medical image data, in particular to capture the
circle of Willis structure basic morphometric characteristics.

We analysed several cases of Taferlight (TOF) MRI angiography data with
selection of region of interest. In the process of image processing we use enhancing filters for
tubular structures @aha segmentation process. On the basis of successive centroids of the
vessels its skeleton is being formed. Appropriate parts of circle of Willis ware selected
manually and quantified.

Developed algorithm allows the creation of tho#mensional model otcerebral
vascular network and is potentially useful for the diagnosis of various vascular system
pathologies of the brain (e.g. cerebral aneurysm) as well as for the scientific simulations for
blood flow or prediction of the drug distribution in the brain.

This work was financially supported by internal grant of Silesian University of Technoleg$BRaul/2016.
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Corresponding author: magdalena.skonieczna@polsl.pl

| n t oday 0 sntiomabmedicine marenoften tests natural based substances in
many health treatments. These substances are often from plant sources like herbs, fruits etc. In
our study these substances were berberine from Berberis plants and resveratrol from grapes.
Both of them are known or believed to have positive effects on human health and are used in
natural/alternative medicine.

Squamous carcinoma cells (S@6) were exposed to combined resveratrol and
berberine therapy with different ratios between those two autess for 24 hours, followed
by the MTS assay in four independent experiments.

The results revealed that combined berberine and resveratrol therapy may have an
additive or antagonizing effects after 24 hours exposition to these substances. Additive
effeds were observed for doses lower than IC50 of berberinggIZ2 3  QgadnaenL
resveratrol [IGe= 9 O ¢ AfterLMTS assays and isobologram analysis. The results suggest
that combined administration of berberine, in the presence of resveratrol, could deseécr
even by 50% (half of I§for berberine).

The work was supported by grant (M.S.) No. 02/010/RGH17/0092, founded by Rector of the Silesian University
of Technology in Gliwice, Poland.
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DNA replication originsare selectively activated by a mechanism which is difficult to
study in living cells due to its complexity and lack of precise experimental procedures.
Additionally, the location of replication origins varies significantly between cell cycles and
cells fran the same population, making them difficult to map in the genome, and relate to its
specific characteristics. In this work, we employed, at the genomic scale, the finding of
Shinbrot et al. (2014) that the mutator phenotype associated with damaged pségan
be used to identify genomic positions of the replication origins. We used whole genome
sequencing data from The Cancer Genome Atlas project to carry out a germmamsearch
for DNA replication origins which were later used to determine strucpuoperties of the
DNA in their vicinity.

Using data obtained from nineteen patients, that show specific damages in polymerase
e, and our custom detection algorithm, we were able to identify over three thousand
replication origins that are located closethe origins obtained using other approaches. We
than used them to determine the structural properties of DNA in their vicinity showing that
chromatin structure might be the leading factor that affects their location. Additionally we
were able to charagiee the mutational landscape associated with damaged polynedrase
the vicinity of replication origins.

This work shows that the specificity of cancer related processes might be successfully
used to study basic intracellular mechanisms and that mutzdiged detection of replication
origins is a viable way of determing their activity and sequence features associated with
their location.

This work was supported by the Polish National Science Center grant2DEZI04/A/ST7/00353 arBKM-
506/RAUL/205 t46.. Calculations were carried out wusing the computer clustefemawit
(http://www.ziemowit.hpc.polsl.pl) funded by the Silesian-BRKRMA project in the Computational Biology
and Bioinformatics Laboratory of the Biotechnology Centre in the Silesian University of Technology.
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This study reviews the literature to determine the effectiveness and safety of
Denosumab in reducing activity as@leletal related events in patients with giant cell tumor
of bone and its recurrence.

Primary outcomes associated with skeletddted event, overall survival, secondary
outcomes such as pain, quality of life and adverse events were evaluated.

The totalpopulation of this metanalysis consisted of 686 patients. Of this population,
only 55% had primary giant cell tumor of bone and the remaining 45% had giant cell tumor
recurrence, with 2% experiencing secondary recurrence.

The results showed the effedivess of Denosumab in neoadjuvant and adjuvant
settings.

Key words: Giant Cell Tumor of Bone, Denosumab, Systematic ReviewAN&{eis, Recurrence
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The Pvlish shore of the Baltic Sea is rich in brackish ladesstuarine charactefhey
are dynamic ecosystems with high and continuous amplitudes of physicochemical and
biological parameters that result from changes in saliné@yperature, pH, oxygen and
nutrient concentrains and organic matter content.

The brackiskwater habitats are rich in bgotmarine and freshwater fauna and flora,
according to their adaptive possibilities. The most abundant group of living organisimes in
estuaries is a diverse bacterial mftora. They can be divided intinland (freshwater, soil,
sewage)marine and halotolerativgyiowingin a very wide range of salinity) bacteria. These
microorganismsnust resist the constant changésalt concatration, which exerts a certain
osmotic pressure on cells in the environment.

The aim ofthis workwas to study seasonal changes in bacterial diversity in coastal
brackishl a k e s : S a r sBiodiversity was Suiedsfégalinity gradient (resultin
from the distance of a given lakes and its individual zones from the Baltic Sea), as well as
physicochemical and biological changes (caused by seasons and depth of the reservoir from
which the test material was taken). To monitor the genotypic variatfomdividual
microorganismsand estimate biodiversity of the bacterial commuinitthe settlement and to
estimate the genotype complexity of the sampE€RDGGE method(polymerase chain
reaction, combined with denaturing gradient gel electrophdrgassused

The results show that salinity could be
structure. Temperature through the seasons could also influence the bacterial biodiversity, but
probably there is no relation between bacterial community stei@od biodiversity and
oxygen concentration. During the experiment there were no changes in pH level and this
parameter has not got influence on bacteria.

The research was supported Iational Science Centeproject numberUMO-
2012/07/B/ST10/04359
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Exosomes are cetlerived membrane vesicles of endocytic origin and diameter size
range reaching 3D 150 nm. Nearly all cell types release exoes and therefore they are
frequently found in numerous body fluids such as blood, urine, bronchoalveolar lavage fluid,
saliva, synovial fluid or breast milk. Among bioactive molecules composing these vesicles
nucleic acids, proteins, but also wide graipnetabolites can be distinguished. Additionally,
crucial biological function of exosomes has been previously revealed in terms of cellular
signaling under normal and diseased conditions consequently leading to rapid growth of
interest in their clinical @plication. In order to use exosomes for cancer therapy and prognosis
of diseasgrogression precise characteristic of their composition is needed. Mass
spectrometnbased techniques in combination with modern extraction protocols have been
found as powetfl, accurate and higthroughput tools for metabolomic screening and
investigations. Here we present optimized protocol for complete metabolome profiling of
exosomes by wide range of mass spectrometry techniques.

Exosomes isolated from FaDu cell culturbg ultrafiltration and sizexclusion
chromatography on miBEC were used in experiments. Lipid fraction of vesicles was
separ at addube o ibpt i miplase dTBEI egtradticch méthed previously
published and developed by V. Matyash and tqmiary metabolites were extracted
according to protocol reported by A. Wojakowska. Higholution QExactive Orbitrap mass
spectrometer (Thermo Fisher Scientific) coupled to TriVersa NanoMateEfahon source
(Advion Biosciences) was used to perforipid screening and GQQqQ (Thermo Fisher
Scientific) to total metabolite profile determination. Lipid profiles were further proceeded
with use of LipidXplorer software (freely availabMax Planck Institute of Cell Biology and
Genetics in Dresden, Germgngnd primary metabolite profiles obtained by application of
GC-MS were analyzed by ChromaTOF software (LECO), respectively.

The developed analysis techniques allowed identification of more than 300 lipid
species and over 400 other metabolites formirggemes.

This work was supported by the National Science Centre, Poland, Grant 2013/11/B/NZ7/01512.
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Complex process of oncological drug development requires in vitro models reflecting
in vivo heterogeneity of tumor cells. However, there is a limited availability of stable cell
lines, commonly applied as testing platforms, meeting this requirement, algpecregard
to the presence of oncogene amplifications (e.g. EGFR, PDGFR, MET) and their mutated
variants (e.g. EGFRuVIII).

In vivo occurrence of these alterations is frequent, while even in primary cultures,
negative in vitro selection of cells with @iitons is observed. Using glioblastoma (GB)
model we previously demonstrated that senescence is the main reason of the observed
stabilization failure, however, the mechanism underlying this phenomenon remains to be
elucidated.

Realtime PCR at DNA leveland FISH analyses revealed statistically significant
differences in amplicons presence between in vivo and in vitro condiHi@B primary
cultures stabilized in our laboratory preserved alterations such as CDKN2A deletion or
chromosome 7 polysomy, whilencogene amplifications or EGFRvIII mutation were not
retained. Our data implies that it may result from mitotic catastrophe or mitotic cell death as
these phenomena were observed in primary

GB cultures, possibly due to random separation of extrachronabsamplicons
during mitosis. It is also possible that ampliemntaining cells stabilize under in vitro
conditions, but following amplicon loss, as we detected nuclear amplicon extrusion (so called
nuclear buddings) in primary cultures derived from tumwaigh EGFR amplification.
Moreover, we established an unique model for functional analyses of cells with oncogene
amplifications- DK-MG cell line with subpopulation of cells characterized by endogenous
EGFRvIII amplicons. Interestingly, our results indeghat although EGFRvVHpositive cells
are characterized by higher proliferation rate than the negative subpopulation, stable
percentage of EGFRVHbpositive cells is maintained in culture. Additionally, FISH analysis of
DK-MG cells revealed asymmetriddER amplicon division and asymmetric distribution of
EGFR protein expression was detected in these cells in immunocytochemical analysis.

Our analyses clearly identified two possible mechanisms responsible for the inability
to maintain cells with amplifid@on of oncogenes under in vitro conditions. However, which
of these phenomena is observed in cells with amplicons and what mechanisms triggers this
process under cellular stress conditions caused by iniwviwdtro transfer needs to be
determined. Furthrefunctional studies and analysis of paracrine interactions between cells
with and without amplicons are required. Results of these analyses may contribute not only to
establishment of in vitro platforms reflecting the heterogeneous nature of glioblastbma
also to the development of future therapeutic solutions.

This study was supported by the National Science Centre grant no. 2016/21/D/NZ3/02616.
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HSF1 isprimary transcription factor responsible for strggtuced activation of HSP
genes. Additionally, HSF1 is involved in the regulation of many other genes associated with
multiple cellular processes including cell signaling, development, fertility, cethdead
metabolism. In turn, estrogens (e.g. E2), recognimethe specific receptors (especially by
ERU) are the primary female sex hormones wh
reproductive development. Clinical studies implicate both HSF1 and estrogens are risk factors
for developing and metastasis breast endometrial tumors. Our original studies revealed,
that both cell signaling pathways can interfe
We noticed that E2 treatment led to rapid phosphorylation of HSF1 on S326
(activation site) in ERpositive mammary breast adenocarcinoma MCF7 cells, but not in
ERDegative normal breast MCF10A-nagatidechhGeF 12 A ce
cell lines, such as ES2 or OVCAR3. We stated, that the effect of E2 treatment on S326 HSF1
phosphorylation was indeped e nt of the status of other estr.
HSF1 activated by E2 was transcriptionally potent, since it could bind to the chromatin, but

we did not observe a significant i ncr-ease in
mediatedohosphorylation of HSF1 was observed also as a result of cell stimulation with other
estroged i ke compounds, such as Dbisphenol A (BPA)

(PPT). To investigate the mechanism of HSF1 phosphorylation under E2 treatneent, w
examined the activation of several important kinases using Human PHOsEise Arrays.

We observed phosphorylation of ERK1/2, JNK1/2/3, CREB, and mTOR kinases in response
to E2. EGFRPISBK-mTOR pathway involvement in HSF1 phosphorylation after E2
stimulaion was confirmed by validation experiments using specific irdnbitof these
enzymes. We assuntbat planned genomic analyses would explain the role and biological
consequences of E2 and HSF1 cooperation in tumor growth as well as neoplastic
transformabn.

This work was supported by grants no 2014/13/B/NZ7/02341 and 2015/17/B/NZ3/03760 from the Polish
National Science Centre.
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A growing number of preclinical and clinical integgtions has been recently
presented concerning small molecule inhibitors targeting the MPB®& interactions
dedicated as potent therapeutic agents against various cancer types. In almost half of the
cancer patients TP53 gene is mutated or deleted paolidefective p53 protein expression
and subsequent deregulation of cell cycle checkpoints promoting malignant cell growth. The
remaining patients with wildlype TP53 gene have functional p53 protein, which is however,
rapidly degraded by aberrantly egpsed regulatory protein such as MDM2. Thus, molecules
interrupting MDM2p53 interactions are an attractive clinical approach to restoréuamr
activity of p53 in patients bearing wilype p53 gene. Encouraged by the therapeutic
potential, we have deloped a series of seliesigned highly potent MDM2 inhibitors.

We have generated an extensive library of derivative molecules sharing a common
core structure. The molecules have been tested according to the following pattern of
consecutive studies: in wit efficacy (MTT assay), receptor binding (fluorescence
polarization test), in vitro ADME studies including microsomal stability (MS), drug
permeability in Cace cells monolayer, CYP450 inhibition, LogD, plasma protein binding, in
vivo mouse pharmacokinet (PK) study including exposure (AUC), determination of
bioavailability (F), drug clearance (CL), hdifie (T1/2), and in vivo efficacy in mice models.

Based on the aforementioned parameters, 15 precandidates have been selected and
submitted to the on@ag mouse in vivo efficacy studies. Additionally, the basic mechanism
of action of the selected molecules has been verified. Upon selection of the lead compound
toxicological studies on relevant species will be performed.

We have generated meticulously ideed MDM2 inhibitors with very well understood
structureactivity relationship (SAR) characterized by high in vitro and in vivo efficacy, lower
toxicity as well as favorable ADME and PK profile. We believe that our lead compounds
represent a new generatiof highly effective antcancer therapeutics.
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Cytostatic drugs have become one of the greatest environmental threats. Investigations
of consumptionrends at a global scale show an increase in the use of anticancer drugs. It
leads to increased levels of cytostatics released in the environment. Furthermore, due to the
changes in therapy models and rise of anticancer home treatments, majority ofdhbeutes
cytotoxic agents are now available in town pharmacies. Consequently, hospital effluents are
no longer the main expected entry route of anticancer drugs into the aquatic environment. It is
therefore necessary to continue investigating their preseancsurface waters and in
wastewater treatment plant (WWTP) effluents. The concentration of cytostatics in the aquatic
environment depends on the location, matrix and specific drug, however, their concentrations
comes up to a quarter million ng/L. These pmnds are recalcitrant in natural waters and
they are not effectively removed during wastewater treatment processes.

Cytostatics are known to be carcinogenic, mutagenic and toxic for reproduction. They
interfere with the DNA, and therefore ntarget org@nisms are likely to be affected. In this
light, obtaining comprehensive ecotoxicity data is becoming crucial to determine their actual
impacts on the ecosystem. There is also a lack in phgbiemical data for forecasting the
chemodynamics of cytostatias natural waters along with its human metabolites and
environmental transformation products. Concerning ecotoxicological risks, current knowledge
remains insufficient to support a definitive conclusion. Risk posed by cytotoxic molecules is
still not well documented and it is not possible to conclude on theirtemg effects on nen
target organisms.
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Every cell line can be characterized by expressioa specific set of genes. This is a
normal process which is followed by cells perfongiparticular roles in organis(different
environmental conditions) and responding to distinct signals.

Here we comparkionizing radiationinduced changes ajene expression in two
cancer cell lines, Me45 (Hnan Melanoma cells) and HCT116 (Human Colorectal
Carcinoma)focusing attention ongeneslinked to the redox state of cells. Both cell lines
respond differently to ionizing radiation, suggesting changebamctivity of redox geng
Identifying these gessd expression levels in both cell lines suggests that every cell line can
respond dferently to the same stimulughich impliesthe existence of different mechanisms
activated for a particular cell line. A distinct mechanism connected with regulatifsaeof
radicals may influence, for example, proliferation, cell survival and apoptosis. The range of
genes overexpressed in HCT116 in comparison to Me45 cells and in Me45 in comparison to
HCT116 cells is wide and @ludes also genes linked talcium, NFkB, and collagen
production,as well asproliferation, apoptosisind cell cycle progression and mitochondrial
homeostasis.

Complete data from Affymetrix microarrays were analyaesing RMAEXpress
software All results were normalized and data for irradiateglls were compared to
unirradiated controls, then with the other cell line.

This work was supported by the Polish National Science Center Grant 2015/19/B/ST7/02984 (J.RVBQBKM
/RAU1/2017 (S.K., D.H.)
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[A-17] NON-INVASIVE IN VIVO LUMINESCENCE SPEC TROSCOPY DIAGNOSIS
SYSTEM FOR SKIN CANCER RESEARCH

Pi ot r K baridoghs Kk i

!Department of Optoelectronics, Silesian University of Technology, Krzywoustego 2 Str, Gliwice, Poland,;
?|nstitute of Automati€ontrol, Silesian University of Technology, Akademicka 2A Str, Gliwice, Poland
*Malil: piotr.kaluzynski@polsl.pl, daria.kogut@polsl.pl

Cancer diagnostics makes use of numerous methods. Accorditige ttype of tissue,
scientiss and physicians can usemost suitable methods, like biopsy, mammography,
endoscopyetc. Despite their effectiveness, all of these methods are invasive. Consequently,
many biologists, optoelectronim@ineers and scientists, focaa developing noifnvasive
methods for early diagisis of cancer. Diagnosticians, in order to interfere as little as possible
with human body, began to seaifch novel method®f noninvasive detection of carcinoma
e.g. using visible light, based on naturally occurring photosensitizers e.g. HpD
(hematopophyrin derivatives),which occur in human blood. Literaturedata pointto
increased levels of HpD in tumor tissuedth noticeable differences in comparison to healthy
tissues. According to spectral analysis, tumor tissue (by the presence of HpDY byait=ar
uv | ight (&2=405 nm), gives specific peaks of
680 nm) of visible light thado healthy tissues (500 to 550 nm). There is also a difference in
fluorescence intensity in emitted spectra between diffexgres of skin cancer (e.g. SCC,
BCC).

In this reportwe propose novel design of skin cancer optical diagnostic system (Pic.
1), which use a noninvasive optical method of detectioand which can be adapted to
visualize malignancies based on luminesce spectroscopy analysis of given tissues. The
detection of cancerous tissues can be increased by using differential analysis for comparing
red and green peaks in given specthe p oposed fAoptical gven opsyo
fluorescence spectra shdka suchsystem could be used as one of the crit@rskin cancer
diagnosis.
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[A-1] SENSITIVITY ANALYSIS OF SIGNALING PATHWAY MODEL S
IN THE FREQUENCY DOMAIN FOR SIMULTANEOUS PARAMETER CHANGES

Maggorzata Kar opdisakva Smi e
Institute of Automatic Control, Silesian University of Technology, Akademicka-1604@liwice, Poland.

Sensitivity analysis methods have been in use for over half a century. They can serve a
number of useful purposes, e.g. umeotechnical errors in the model, identify critical regions
in the parameter space or establish priorities for research [1]. In recent years these methods
have been applied also to perform analysis of biological systems models. While they proved
to be hebful in analysis of various pathway models whose simulation results units were fixed,
they may lead to false conclusions when the model is based on relative measurement data. For
this reason, it is necessary to develop methods which take into accoufitispexi such
experimental data.

Here we propose a new method of sensitivity analysis based on frequency distribution
of a system time response, which takes into account specificity of biological experimental
data. Since frequency distribution providealuable information about qualitative and
quantitative system behavior, it can be used to analyze models based on absolute and relative
measurements (frequently encountered in molecular biology). Furthermore, the proposed
method allows to study the influea of simultaneous changes in various parameters.

To test the procedure, we performed sensitivity analysis of a model combining two
signaling pathways: HSF and NFB . The model explainsBthe
pathway after a heat shock, which may ¢ibmie one of the goals in anticancer therapies [2]
and therefore its analysis may be important for cancer research. The possible interactions

between the HSF and (B pat hways taken i nto account
complexes, temperatugependent nactivation of proteins located upstream of IKK
activation and inhibition of N B | mpor t to the nucl eus un

Sensitivity analysis was performed for simultaneous changes of two parameters and the
results were presented in the formh&fatmaps, illustrating the effect of changing various
parameter pairsonthe NFB r esponse.

[1] Saltelli A et al. 2008. Global Sensitivity Analysis: The Primer. Wiley.
[2] ZanotteFilho A et al. 2011Biochem. Pharmacol. 81(3), s. 4424.

This work wvas financially supported by internal grant of Silesian University of Technology -BKM
508/RAU1/2017/t.9 (02/010/BKM17/0083). Calculations were performed on the Ziemowit computational cluster
(http://www.ziemowit.hpc.polsl.pl) created in the POIG.02.0D0066/08 project (BIGFARMA) and
expanded in the POIG.02.03:00-040/13 project (Syscancer).
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[A-18] AN INFLUENCE OF DIFFERENT TUMORS AND ARTERIOVENOUS
MALFORMATION IN FUNCTIONAL IMAGING

llona Karpiet, Zofia Drzazgd Patrycja Mazgaj Aldona GieelLorenZ

Department of Medical Physics, Institute of Physics, University of Silesia, ul. Uniwersytecka0@7 40
Katowice, Poland;?Helimed Diagnostic Imaging Sp. z 0.0., baftory of Magnetic Resonance Imaging,
Katowice, Poland

fMRI is a modern, nofinvasive diagnostic method which can be used in diaggos
preoperative patientgn order to obtain important information for surgical intervention.
Mapping brain activity ipossible due to changes in hemoglobin forms in blood vessels.

The aim of our study was to evaluate the functional areas of motor cortex adjacent to
the different type of tumors and arteriovenous malformation (AVM). Motor area are very
important from tle point of view patients quality life.

In our study we have focused on impact of different types of tumor as well as
arteriovenous malformatien(AVM) on fMRI images performe during normal clinical work
at MRI center. Analyse were obtained in SPM packafyg selected parameters (Gaussian
kernel, significance level and clusierel extent threshold).

We observed that brain tissue retains its functionality in the case of venous angioma
unlike neoplastic change#. seems to be associated with ttaetfthatpresence of tumor
lesions changes brain parenchyma substantially causing disappearance of functional areas
depenéntonthestage of disease.
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[A-19] APPLICATION OF FULLY CONVO LUTIONAL DEEP NEURAL
NETWORKS AS AN EFFICIENT TECHNIQUE FOR AUTOMATED
SEGMENTATION OF GLIOMAS

Szymon KocatFranciszek Binczyk

Silesian University of Technology, Institute of Automatic Control, Data Mining Group0@4Gliwice, ul.
Akademicka 16, Poland

The am of the work was to implementand conduct quality evaluation ofan
automated brain tumor segmentation technique based on Tiramisu architecture.

Since 1990s first methods for automated segmentation of brain tumors have been
published, but all of them were validated on smallygig datasets, until 2012, when
MICCAI organized a Multimodal Brain Tumor Image Segmentation Challenge (BraTS)
releasing publicly available dataset, consisting 4 modalities of MRI images: T1, T1 with
contrast (gadolinium), T2 and FLAIR with manually segtedrtumors.

Recent improvements in neural networks training performance by taking advantage of
thousands cores of GPGPU and ReLU activation function have led to usage of convolutional
neural networks for sematic segmentation. The examples of successidlyarchitectures
are: 2015 WNet [1] and 2016 10tayer Tiramisu DenseNet [2]. Especially, Tiramisu has
shown great performance on sematic segmentation of urban scene benchmarks. It centains up
paths and wpaths, but also Dense blocks with skigths nclude Concatenation of feature
maps from output of Convolutional layer along with its input. Each hidden layer uses RelLU
activation and Batch Normalization and L2 regularization. Different variants of Tiramisu
consist of various number of layers perDebdeoc k (usually 40865, up t
which defines how fast number of feature layers growths after each Concatenation (usually
k=120615). Rise of these parameters causes r

We hereproposea variant of Tiranisu Densenet with k=8 and number of layers per
Dense Block = [4,5,7,10,12,15] with 9.3 mIn of trainable parameters build in Keras with
Tensorflow backend. Training dataset have been prepared by cropping each slice to 192x160
pixels, to eliminate redundanbackground reducing amount of needed memory and
standardized by -5core. Network have been trained with categorical eeos®py loss and
RMSprop optimizer with learning rate -Be Training on Nvidia GTX1080 took
approximately 2 days.

Resulting internaimeasure of average Dice score on training dataset is exemplary:
0.890 for Whole Tumor, 0.798 for Tumor Core and 0.801 for Enhancing Tumor. NN have
been also tested on whole BraTS validation dataset and its median Dice scores are: 0.882 for
WT, 0. 751 for TC and 0.778 for ET. We will continue our research to improve segmentation
quality, that is already at the level of the state of the art methods. We recently discovered
corruption of considerable amount of images due to improper registration processulttiat c
cause some underperformance of NN training and in effect in final segmentation. To correct
bias fields, we plan to apply N4ITK algorithm. There is probably also a huge margin for
hyperparameter tuning, which we plan to apply in the coming future.

[1]. Ronneberger O et al.-Net: Convolutional Networks for Biomedical Image Segmentation, Medical Image Computing and Cemputer

Assisted Intervention (MICCAI), Springer, LNCS, Vol.9351: 2241, 2015
[2]. J®gou S et al . | EEEdRatemfRecognition Workshops0limhput er Vi si on an

This work was financed by grant no. 02/010/BK17/0060/9:2B&/RAU1/2017/9. Additionally, FBvas
financed by project granted by Narodowe Centrum Nauki: UAOD5/19/B/ST6/01736
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[C-23] SYNTHESIS OF 8HYDROXYQUINOLINE GLYCOCONJUGATES USING
AZIDE -ALKYN E CYCLOADDITION AND PRELIMINARY EVALUATIO N
OF THEIR ANTICANCER ACTIVITY

Monika KrawczyR?, Gabriela Pastuets a w 0'§, M&gdalena Skonieczhd Rober*ft Musi o

Department of Organic Chemistry, Bioorganic Chemistry and Biotechnology, Silesian University of
Technology, 4400 Gliwice, ul. Krzywoustego 4, Polan@Biotechnology Centre, Silesian University of
Technology, ul. Krzywoustego 8,-280 Gliwice, Ptand; *Biosystems Group, Institute of Automatic Control,
Silesian University of Technology,-480 Gliwice, ul. Akademicka 16, Polarftliniversity of Silesia, Institute of
Chemistry, 4006 Katowice, ul. Szkolna 9, Poland

8-Hydroxyquinoline (8HQ) scaffoll is a privileged structure used in designing new
active agents with therapeutic activity. Unfortunately, the compounds designed on the core of
quinoline also have undesirable effects, such as toxicity, poor bioavailability or lack of
selectivity in targenhg drugs to the specific site of action, resulting in side effects of drugs on
healthy tissues [1]. Only modifications of this structure aim to improve its biological and
pharmacological parameters. An interesting opportunity for their derivatizationcenhect
them with the sugar unit. Glycoconjugates efl® derivatives exhibit a wide spectrum of
biological activity [2,3]. Particularly in recent years there has been an increase in interest in
their anticancer activity, which is due to their ability ¢belate the metal ions that are
necessary for cancer growth [4].

Results previousy reported in the literature indicate that the presence in the
glycoconjugate structure an additional aromatic or heteroaromatic fragments is important for
their biologicalactivity [5,6]. Therefore, the introduction of 1,2/8azole ring, received by
the click chemistry reaction, into quinoline glycoconjugates seems to be an interesting idea.
New glycoconjugates were synthesized by the connectiaridb sugars derivativesf D-
Glucose or DGalactose with propargyl derivatives of-h§droxyquinoline or 8
hydroxyquinal di n e-O-glgcosies with azaddes-BRQ deovatves.g-gr lthe b
above mentioned conjugation coppe#talyzed azidalkyne 1,3dipolar cycloaddion was
applied.

The obtained quinoline glycoconjugates were tested for their anticancer activity (HCT
116, HelLa) as wel | -lg4sGalactosyliransfemdri Itiwastfoundtthatthe n hi b i
used glycoconjugation strategy influenced the agtiaitd improved bioavailability of-81Q
derivatives. The results of the initial assessment of the biological activity of these compounds
will be presented.

[1] Song Y et al. Med. Chem. Commun., 2015, 6,/@1
[2] Calvaresi EC et al. Chem. Sci., 2013, 319 2333.
[3] Oliveri V et al. Dalton Trans., 2012, 41, 453635.
[4] Ding WQ et al. IUBMB Life, 2009, 61, 1018018.

[5] PastuchkGa wo § e k Eug J.eMed. Ghkm., 2016, 112, 1304.
[6] Areti S. Et al.ACS Omega, 2016, 1, 6635.
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[B-9] ANTIOXIDANT AND DNA REPAIR GENE POLYMORPHISMS INFLUENCE
THERAPY OUTCOME IN SQUAMOUS CELL CARCINOMA OF HEAD AND
NECK (HNSCC)

Ma grgzoat a K r AgniSspkh aGdowicK § o 5 oTlomasz Rutkowskj Iwona
MatuszczyK, | wona b oonikéECietypkskh Kr zyszt of Dodtegado
Butkiewicz

Center for Translational Research and Molecular Biology of CantleRadiation and Clinical Oncology
Depart ment , -QudrielnSilugOndotogy€dntar Gliwice Branch, 44101 Gliwice, Poland

Head and neck cancer accounts &% of all malignancies in Poland. Almost 75% of
the cases are diagnosed at advanced stage and the treatment of choice for these patients are
radiotherapy (RT) andisplatinbased chemoradiotherapy (CHRT). However, the treatment
outcome is unsatisfactory with more than 50% rate of failure and local recurrence. IR and
platinum analogs generate reactive oxygen species (ROS) that cause DNA strand breaks and
oxidative danage leading, in consequence, to cancer cell death. The activity of antioxidant
enzymes (e.g. GPX4, CAT, NQO1 and GSTs), as well as DNA repair proteins, such as NBS1,
protects cells from this damage. Glutathione peroxidase family member GPX4 catalyzes
redwction of hydrogen peroxide, catalase CAT converts hydrogen peroxide to water and
oxygen and thereby mitigates the toxic effects of hydrogen peroxide, while dehydrogenase
NQOL1 reduces quinones to hydroquinones and prevents the production of radical species.
Glutathione Sransferases (GSTs) are a large family of enzymes involved in detoxification of
products derived from oxidative stress and exposure to carcinogens including therapeutic
drugs, e.g. cisplatin. NBS1 protein, in turn, is a member of the MRNlearparticipating in
DNA doublestrand break repair pathways. Individual capacity of DNA repair and antioxidant
systems plays an important role in modulation of sensitivity to DNA dafimageing
anticancer therapies. Some polymorphic variants of gendsgcdor above mentioned
proteins may affect the gene/protein expression, cancer risk and treatment efficiency.

The am of our study was to examine the effects of functional polymorphisms in
GPX4, CAT, NQO1, GSTM1, GSTT1 and NBS1 genes on clinical outagorb2 HNSCC
patients treated with RT and cisplabased CHRT. PCIRFLP and multiplex PCR were
used for genotyping. Survival curves were determined with Kedeier method. HRs and
ORs (95% CI) were estimated using Cox proportional hazards and loggtassion models.

The GPX4 718 CC genotype and NBS1 185 C variant were associated with shorter relapse
free survival (RFS) in uniand multivariate analyses (P = 0.044 and 0.049). Carriers of the
combination of the GPX4 CC and NBSL1 C allele showed sigmifig increased risk of local
recurrence compared to other patients (P = 0.015 mami 0.021 in multivariate model).

The NBS1 CC homozygotes were also at higher risk of treatment failure (OR 1.87, 95% CI
1.133.10).

These preliminary results suggest atth common rs713041 and rs1805794
polymorphisms in GPX4 and NBS1 genes may be potential prognostic factors in HNSCC
patients subjected to RT and CHRT.

This work was supported by grant no. 2016/23/B/Nz5/03470 from the National Science Centre, Poland (NCN) t
D.B.



[B-49] HYPERACTIVATION OF p53 IS ASSOCIATED WITH UPREGULATIO N
OF STING, NLRX1, IFIT1 AND IFIT3 GENES INVOLVED IN INNATE IMMUNITY

Magdgor zat aArti rZajleowaz iAgnieszka GdowicK § o slwdna Matuszogk,
Marek Rusin

Center for Translational Research ancoM ecul ar Bi ol ogy o-Curi€stiute®©ncolog\M. Skgodc
Center Gliwice Branch, Poland

The transcription regulator, p53 modulates the expression of wide set of genes.
Hyperactivation of p53 in response to a strong stress leads to the indafciomapoptotic
genes. A marker of hyperactivated p53 is a phosphorylation on serine 46. We observed that in
various cell lines cdreatment with actinomycin D and nut8a (A+N) synergistically
hyperactivated p53 pathway. Actinomycin D stimulates p$§3abtivating kinases that
phosphorylate this protein, while nuti8a inhibits a negative regulator of p53MDM2
protein. Surprisingly, in A549 cells, the A+N -teatment induced cell death which
morphologically resembled not apoptosis but a kind ofosemamed pyroptosis. Pyroptosis
Is executed by activation of caspasied protein, which is upregulated by p53.

A general aim of our study was testing the hypothesis that activation of p53 by A+N
co-treatment induces pyroptosis in A549 cells. Usingousr antibodies for Western blotting,
in cells treated with A+N we did not detect activated caspasea Imarker of pyroptosis.
However we found that p53 hyperactivated by A+N could stimulate genes coding for proteins
of innate immunity, which have not beso far found as p53 targets. For investigation we
selected STING, NLRX1, IFIT1 and IFIT3 genes coding various elements of defense system
to bacterial or viral pathogens.

The cells in culture were treated with streasisingsubstances: actinomycin D, thn-
3a and camptothecin. The protein expression was examined by Western blotting and changes
in the levels of MRNA were measured by semantitative reatime PCR of RNA samples
isolated from treated cells. The influence of p53 on the gene regulat@mggey investigated
genes was measured using duaiferase reporter assay system. For this purpose, the gene
regulatory regions with the potential p53 binding sites were cloned into-B&&i8 reporter
vector into the restriction sites generated by P@Rers.

We found strong induction of STING, NLRX1, IFIT1 and IFIT3 genes following co
treatment with actinomycin D and nut8a, what was associated with phosphorylation of p53
on Ser46 and Ser392. Moreover, we demonstrated that expression of exanmaed i
iImmunity genes was attenuated by p53 kadolvn, what confirms that these genes are
regulated in p5&lependent fashion. The luciferase reporter assays showed that ectopically
expressed p53, to various extent, upregulated promoters of examined genes.

Based on our results we conclude that innate immunity genes STING, NLRX1, IFIT1
and IFIT3 are newly discovered p53 targets strongly upregulated by hyperactivated p53.

This work was supported by grants no. 2013/11/B/NZ5/03190 and 2014/15/D/NZ5/034 liherdational
Science Centre, Poland (NCN).
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[B-16] THE FATE OF MELANOMA CELLS EXPOSED TO UVA DEPENDS ON
THEIR CROSS-TALK WITH NON - IRRADIATED NEIGHBORS

Aleksandra Krzyw@: Maria Wide) Krzysztof Fujarewicz Magdalena Skonieczndoanna
RzeszowskaNolny

Institute of Automatic Control, Silesian University of Technology, Akademicka 16 Str&80 &iwice, Poland

UVA, which accounts for ca95% of solar spectrum, is harmful and potentially
carcinogenic for dermal tissue chronically exposed to sunlight. Dermal tissue comprises
different cells: keratinocytes, melanocytes and fibroblasts. An increasing numibeviwb
studiesindicates that UVA can damage dermal cells (keratinocytes, fibroblastspnly
directly, but also by inducingdamage in neighboring cellgia molecular signaling.
Furthermore, the coexistence of cells exposed to UV andexposed neighbors can
modulatethe results in both groups due to reciprocal communicatiothdicurrent project
we studied the fate of malignantetanoma cells (Me45 linegxpogdto low dose of UVA
(20 kJ/nf; one tenth of the dose causing erytheom)erco-culture with non-exposedells of
the same line or with normal dermal fibroblasts (NHD#e)i For directly exposed melanoma
cells the applied dose of UVA hlmsv toxicity, expressed as decreased viability and increased
apoptosis. ldwever,toxic effects increasgreatly whenexpo®d cells & cceincubated with
unexposed melanoma cells. In contrast, bystander fibroblasts sent rescue signals causing a
protective effect on viability and apoptosis of U\ékposed melanoma cells. Nomadiated
fibroblast also led ® a decline inROS awl superoxide that we effectively generated in
UVA-exposed melanoma cells. These effects pronounced by fibroblasts likesteto
secretion of interleukin 6 and 8. Interestingly, we did not observe similar protective effect of
nornirradiated fibroblasts wwards UVAirradiated fibroblasts; also, nemadiated melanoma
cells did not exert protection towardsadiated fibroblasts. All these findingsdicate that
fibroblasts, which ardocalized in dermis, may modify direct action of UVA through
bystandedike signaling andhatinterleukins secreted by them appear to be the main players
in this system.

Supported by the grant BKM/506/RAU1/2016 from Silesian University of Technology.
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[C-24] ANTICANCER ACTIVITY OF NOVEL STYRYLQUINOLINE ANALOGUES

Mi c hazpk’kKkuEwe |l i n al Apadicozei\izhkieic?, Rober't Musi o§

YUniversity of Silesia, Institute of Chemistry, Szkolna 9 Streeb080Katowice, Polad; University of Silesia,
A. Chegkowski I nstitute of Physics and Silesian Centre
Piechoty 1 Street, 4400 Chor z - w, Pol and

Privileged scaffolds in chemistry are definied as a core structure witmdipdtential
to distinct targets leading to modification of functional groups. One of-kmeNvn and
important heterocyclic privileged structure is quinoline. Styryl analogues of this
pharmacophore are interesting class representing wide spectrum atipsoped functions.
Compounds based on styrylguinoline moiety possess broad especially ranges of biological
activity, such as antifungal [1], antibacterial [2] and HIV replication inhibitors [3]. Recently,
some quinolindbased compounds have been syn#eskiand reported as potent antitumor
agents [4].

Series of new compounds based on quinoline scaffolds were obtained according to
Scheme 1. A group of styrylquinoline derivatives were synthesized obtained in a
condensation reaction from appropriate metiyiholine derivatives and aldehydes. Two step
method provided pathway to different substitution pattern with hydroxyl and acyl groups at
quinolone core. The structures of newly synthesized compounds were confirmed by 1H NMR
and 13C NMR spectroscopy. Thepdphilicity of the compounds was calculated by
ChemSketch. These data correlated with activity of studied compounds.

All the studied compounds were tested for theiwvitro antitumor activity. Weused
HCT116 cdl culture model; HCT116 with wild type 38 (p53 +/+), and with a deletion of
TP53 gene (p53-). The most active compounds were also tested on NHDFRumoor cell
line.

[ 1] Mu s i Rogrg Red €lem 2006, 14, 358598.
[2] Palit P et al. Eur J Med Chem 2009, 44, 84&3.

[3] Zouhiri F et al. Tetrahedron Lett 2005, 46, 22705.
[ 4] Mu s i Riogrg Red €em,2007, 15, 128288.
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[C-25] EFFECT OF SALTS ON PHASE TRANSITION OF pH -
AND THERMORESPONSIVE POLYMERS AS POTENTIAL DRUG DELIVERY
SYSTEMS

Maria Kupcz&®, Katarzyna Homarowirt, A nna M eMaraiflemanowie?,
Wojciech Bogacz Dorota Neugebaukr

Department of Physical Chemistry and Technology of Polymers, Faculty of Chemistry, Silesian University of
Technology, Gliwice, PolandDepartment of Chemical Engineegimnd Process Design, Faculty of Chemistry,
Silesian University of Technology, Gliwice, Poland

Smart polymers due to their sensitivity to stimuli such as pH, temperature, light, ionic

strength, etc. are of great interest because of their ability todoeiusirug delivery systems.
The usage of such polymers as carriers for drug molecules will affect both the place and the
rate of their release.[1] The phase transition of phtl thermoresponsive polymers dissolved
in the salt solutions is dependent oe thteraction between ions of the salts and polymeric
chains, and on the interaction of salts with solvent molecules. The higher charge density of
ions on their surface, the greater the interaction between water molecules and salt ions.[2]

In our researckve have focused on the impact of the type of salton the phase transition
temperature of polymers possessing UCST i.e. poly(methacrylic acid) (PMAA), poly(acrylic
acid) (PAA) or LCST, that is poly(NMimethylaminoethylmethacrylate) (PDMAEMA),
differing in concentration (1% vs 0.1%) and topology (linear vs-sitaped). The cloud point
temperatures (TCP) of polymers solutions were determined in the 4.5M KCI and 0.01M PBS
at pH 7.4. Additionally, hydrodynamic diameters (Dh) and zeta potential values of these
polymeric solutions in salts were measured at room temperature and TCP.

The results show that in the case of increased concentration of polymer, a sharp
decrease of transmittance occurred for PDMAEMAS whereas in the case of polyacids (PAA,
PMAA), it cawsed a sharp increase of transmittance. The concentration of the polymer
solutions have an influence on the size of their particles, which was indicated by the DLS
analysis.

[1] H. Almedia et al. J. AppPharm. Sci., 2012, 2, D10
[2] F. Eeckman et all. Pharm., 2001, 222, 26270

Authors are grateful for financial support by Marcin Lemanowicz BKM 531/RCH3/2016
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[A-26] MATHEMATICAL MODELING CYTOSINE METHYLATIO N
AND DEMETHYLATION

Karolina Kurag®, Dorota Hug/', Magdalena Skonieczl, Ewelina Zarakows#’,
Krzysztof Fujarewicz Joanna Rzeszowskaolny*

ISilesian University of Technology, Akademicka 16;1@@ Gliwice, Poland;?Department of Clinical
Biochemistry, Faculty of Pharmacy, Collegium Medicum in Bydgoszcz, Nicolaus Copernicus University in
Tor u, Kar |-092\8Bydgaszcz, Podand 8 5

The aim ofthis study wa to proposea mathematical model of ntegylation and
demethyléion of cytosine forms, which would [@ble to predict amount of different cytosine
forms based on biological data.

The second aim of this work waelection of the model structuand on its basis
explanation of the contributioaf the TET family proteins. To find the optimal structure of
the model 343 possible combinations of parameters have been analyzed. In the process of
DNA methylation DNA methyltransferasese involved DNMT1 is mainly responsible for
DNA methylation duringreplication process where the daughter strand should get the same
methylation pattern. DNA demethylation is believed to involve the successive oxidation of 5
methylcythosine (8nC) to Shydroxymethyl (5-hmC), 5formyl- (5-fC) and 5carboxy (5
caC) cytome in a process that involves the TET (&daven translocation) family of enzymes
including TET1, TET2 and TET3.

The model is described by six ordinary differential equations. To calculate parameters
of the models we used Nonnegative Linear Least Squelngsh compute a nonnegative
solution to a linear least squares problem, and the predictive ability of the model was assessed
based on leaveneout cross validation which is a model validation technique for evaluating
how the results of a statistical aysik will generalize to an independent data set.

Our research was focused on places where TET proteins work. The best model
structures suggests that in the process of transformatio@ 5o 5 hmC TET3 proteins are
not involved and betweentimC and &C TET2 proteins are not involved.

This work was funded by the Silesian University of Technology under grant BKM/508/RAU1/2017/12
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[A-2] A SIMULATION STUDY OF THE IMPACT OF THE CELL CYCLE PHAS E
ON DOUBLE STRAND BREAKS REPAIR PATHWAY CHOICE

Monika KurpasKrzysztofPu s z y s k i

Faculty of Automatic Control, Electronics and Computer Science, Silesian University of Technola§®, 44
Gliwice, ul. Akademicka 16, Poland

Doublestrand breaks (DSBs) are repaired with the use of several distincaniems.

The most important of them are rRbomologous end joining and homologous recombination
(HR). These mechanisms have different requirements and are characterized by dffeient
kinetics. Moreover, HR is restricted to S and G2 phases of thecydk, when sister
chromatid serves as a template to rebuild damaged DNA strand.

In this work we studiedhe impact of cell cycle phase orpegr pathway choice. We
also triedto examine how cell cycle phase influences DSBs formation and DNA damage
detedion process. We developea stochastic mathematical model, which we duge
investigate the dependencies between these two important cellular pathways.

Our results confirm that availability of sister chromatid as a DNA repair template is
not the only regirement for HR occurrence. We show how changes in activity of mediatory
proteins during the cell cycle influence probability of HR repair. Our results show also that
percentage of lesions repaired by HR should be gradually increasing during S phassbf th
cycle.

This project was funded by BKI4M08 /RAU1/2017, project 10
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[B-1] ULTRASTRUCTURAL CHANGES IN CARDIOMIOCYTES OF MOUS E
AFTER RADIATION AND DOXORUBICIN INDUCTION
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Doxorubicin (Dox) is an effective and frequently used chemotherapeutic agent for
various malignancies including breast cancers. lggomadverse effect is cardiotoxicity,
which may limit its use. Redox injury and interference with protein synthesis are considered
to play a significant role in Dox cardiotoxicity. Conditions that exacerbaterdigieal
formation may enhance Dox cardirtcity. According to a lot of studies, metallic ions have
an important role in Dox mediated damage. Doxorubicin interacts with metallic ions,
especially iron, which results in the formation of Bioon (IIl) complex. Iron independently
plays an importantole in generation of harmful free radicals with potential deletorious effects
on the myocardium. Cardiovascular damage has also been reported asesnotaxicity in
breast cancer survivors previously treated with radiotheraphy (IR). Little is kncoun die
influence on the combination of chemotherapy and radiotherapy on the morphology changes
in the mouse cardiomiocytes.

The aim of this study was to investigate the shand longterm effect of applying
doxorubicin and ionizing radiation in differecombination on the ultrastructure of the mouse
cardiomiocytes.

The experiment was carried out on male C57BI/6J mice (weight 28 g). The
ani mals were kept in room temperature (210) i
: 12 and were givettaboratory chow ad libitum. The mice were divided into one control
group and three experimental groups. The mice were treated with doxorubicin in dose 8
mg/kg (Dox) alone or in combination with irradiation in dose 8Gy (Dox+IR) and irradiation
in dose 8Gyin combination with doxorubicin in dose 8 mg/kg (IR+Dox) Those experimental
animals were irradiated with the help of therapeutic linear accelerator Clinac 2300 and
underwent heart positioning. Doxorubicin was given twice a week at a dose of 2 mg/kg for 2
weeks. After 10 weeks and 40 weeks since the chemotherapy and radiotherapy, the animals
were Kkilled by cervical dislocation and animal livers were immediately taken for
morphological studies.

Heart specimens were fixed with 3% glutaraldehyde in 0.1M caicduolytfer (ph 7.4).

After an overnight rise in 0.1 M cacodylic buffer they were postfixed in 2% OsO4 in 0.1M
cacodylic buffer for 1h, dehydrated in a graded alcohol and propylene oxide series and
embedded in Epon 812 (Marzella & Glaumann, 1980). Uitra sections (4660 nm) were

cut on a Reicherdung ultramicrotome and double stained with uranyl acetate and lead citrate.
Evaluation of ultrastructure was performed using a transmission electron microscope Tesla
BS-500 with Frame TransfetK-CCD-Camera (TRSGermany).

The results have shown damage in ultrastructure of mouse cardiomiocytes. Loss of
myofilaments, discontinued membranes as well as swelling and discontinued cristae of
mitochondria cardiomiocytes were observed. The observed changes were depente
type of test agent.

Acknowledgements : This work has been supported by National Science Centre, research grant NCN no.
NN402685640
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[B-19] OPTIMIZATION OF PROTOCOL FOR DETERMINATIO N
OF METABOLOMIC PROFILE OF EXOSOMES RELEASED BY FADU CELLS
EXPOSED TO IONIZING RADIATION
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Monika Pietrowska
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Translational Research and Molecular Biolog o f Cancer, ICarie MamorlkCerded and s k a
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Exosomes are cetlerived membrane vesicles of endocytic origin araimeiter size
range reaching 3050 nm. Nearly all cell types release exosomes and therefore they are
frequently found in numerous body fluids such as blood, urine, bronchoalveolar lavage fluid,
saliva, synovial fluid or breast milk. Among bioactive molecules composing these vesicles
nuclec acids, proteins, but also wide group of metabolites can be distinguished. Additionally,
crucial biological function of exosomes has been previously revealed in terms of cellular
signaling under normal and diseased conditions consequently leading tograpith of
interest in their clinical application. In order to use exosomes for cancer therapy and prognosis
of diseaseprogression precise characteristic of their composition is needed. Mass
spectrometnbased techniques in combination with modern extragbrotocols have been
found as powerful, accurate and higfnoughput tools for metabolomic screening and
investigations. Here we present optimized protocol for complete metabolome profiling of
exosomes by wide range of mass spectrometry techniques.

Exosomes isolated from FaDu cell cultures by ultrafiltration and-esizéusion
chromatography on miBEC were used in experiments. Lipid fraction of vesicles was
separ at dacdubge o ibpt i miplmse dTBEI egtradticch méthed previously
published and developed by V. Matyash and total primary metabolites were extracted
according to protocol reported by A. Wojakowska. Higholution QExactive Orbitrap mass
spectrometer (Thermo Fisher Scientific) coupled to TriVersa NanoMateE@himn source
(Advion Biosciences) was used to perform lipid screening andQ@Q (Thermo Fisher
Scientific) to total metabolite profile determination. Lipid profiles were further proceeded
with use of LipidXplorer software (freely available, Max Planck Institute of CielloBy and
Genetics in Dresden, Germany) and primary metabolite profiles obtained by application of
GC-MS were analyzed by ChromaTOF software (LECO), respectively.

The developed analysis techniques allowed identification of more than 300 lipid
species ath over 400 other metabolites forming exosomes.
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[A-20] NEW METHOD FOR EFFICIENT FILTERING OF 2D GEL
ELECTROPHORESIS IMAGES

Michal Marczyk

Data Mining Group, Institute of Automatic Control, Silesian University of Technolbgpkademicka 16, 44
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In modern molecular biology it is important to accurately characterize proteins and
compare variations in their expression levels between phenotypes. Athhoglghput
measurement technique used to analyze singieips in a complex sample is 2D gel
electrophoresis. A single sample measurement is a grayscale image with light background and
dark spots whose intensity represents the amount of the given protein in the analyzed sample.
The technique is cheap and séwmsi but due to the mulstage preparation of the sample and
the uncertainties in image acquisition process, the overall quality of the gel image is reduced.
The gel image may contains different random artifacts, inhomogeneous background and high
level of noise. Also, the proteins can form streaks or clusters in which spots are hardly
recognizable. Image processing is the first and very important step of the data analysis. The
successful noise reduction can significantly improve the estimation of wtge sp

The main idea of the proposed algorithm is to use matched filtering, a technique
created to distinguish objects of known pattern in a noisy signal. However, due to complex
nature of 2D gel electrophoresis images, direct application of the method [ss=ible.

Thus, the following steps are performed to overcome these problems. Application of
mathematical model of spot shape based on spot diffusion in gel is done to distinguish spots
of varying shape, size and intensity. Division of image intensilyaavalysis of each fragment
separately increases the dynamical range of spot detection. Splitting each fragment into
regions leads to better estimation of spot model parameters. The last step is correction of
saturated areas. The proposed method was ceohgarcombination of three background
correction methods and six image filtering methods. Two fragments of real gel image with
existing annotation were analyzed and two fragments of gel done on human leukemic cells
from the peripheral blood were chosen ananually annotated. Protein spots were detected

by application of Gaussian mixture modeling with 2DGMMgel software to processed gel
images. The evaluation of image processing methods was made by measuring quality of spot
detection by sensitivity, false stiovery rate and F1 score, and quality of spot location
estimation by accuracy and precision.

The pesented results show that efficient mixture modeling of 2D gel electrophoresis
images requires the use of proper image processing methods. The propesed fitethod
leads to the best overall performance of spot detection. Important outcome is that false
discovery rate was low in all analysis. In most comparisons the quality of spot location
estimation was the best after using matched filtering. In ceioelu the proposed solution
seems to be the most efficient and flexible method for 2D gel electrophoresis image filtering.

This work was financially supported by internal grant of Silesian University of Technology for young

researchers 02/010/BKM17/00831@. All calculations were carried out using GeCONil infrastructure funded
by project number POIG.02.03.24-099/13.
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[B-25] RNASE ACTIVITY OF MCPIP1 IS CRUCIAL IN THE PROCESS OF CLEAR
CELL RENAL CELL CARCINOMA VASCULARIZATION
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Formation of new blood vessels is a critical step during tumorigenesis and metastatic
spread. Recent reports indicate an important role of inflammation and angiogenesis in clear
cell renal cell carcinomac¢RCC) development. Monocyte Chemotactic Preleimduced
Protein (MCPIP1) mediates inflammatory processes by regulating the stability of transcripts
coding for proinflammatory cytokines such as-@Lor IL-8, which are also engaged in
controling angiogessis. Our results show, that MCPIP1 protein level decreases during the
process of renal cancer progression. Moreover, proangiogenic transcripts vary depending on
the stage of the disease. We identify that low MCPIP1 level correlates strongly with increased
proliferation in vitro, tumor growth in mice and enhanced vascularity of emerging tumors. We
found that MCPIP1 silencing increases chemotaxis of microvascular endothelial cells due to
increased levels of VEGF, 18 and IL-6. VEVO and IHC stainings, demdregte a significant
increase in the volume of functional blood vessels in tumors formed by cells with
downregulation of MCPIP1. In addition, we have observed that the transcript level6of IL
and IL-8 in cells with D141N point mutation, which abolishes HI2A RNase activity, is
similar to control cells whereas MCPIP1 upregulation led to a decrease in the expression of
these cytokines. Moreover, tumors formed by cells with D141N mutation are significantly
bigger than with MCPIP1 upregulation. FurthermoreCRIP1 may affect endothelial cells
functions. We showed that reduction of MCPIP1 protein level in ccRCC cells is crucial for
tumor growth and blood vessel formation. These observations make MCPIP1 a plausible
target in ccRCC therapy.

Supported by grantd\SC 2015/19/B/NZ5/01405, KNOW BMN 09/2016.



[B-50] ROLE OF P2X7 RECEPTOR IN GLIOMA C6 C ELLS
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P2X7 is the ionotrophic nucléde receptor located on the cell surface and activated by
extracellular ATP. Many studies reported that activation of P2X7 is crucial for pathological
states like chronic inflammation and cancer. Gliomas are the most common and most
aggressive tumors ofeatral nervous system with high metastatic potential and resistance to
chemotherapy and radiotherapy. Interestingly, many aggressive glioma cell lines are
characterized by increased P2X7 expression.

The aim ofthe presented work was to investigate the rofteP2X7 receptor in rat
glioma C6 cells. After P2X7 stimulation with its synthetic, selective agoni&B'20-(4-
benzoylbenzoyhATP (BzATP) we observed increased level of reactive oxygen species
(ROS) measured by DGPA molecular probe and decreased dlevof mitochondrial
membrane potential (3€). Further experiments showed that these P@&rendent effects
were accompanied with increased p38 MAPK phosphorylation and elevated expression of
HSPA1 and HSPA2 chaperone proteins. Stimulation of P2X7 in @$ lee to increased
cells viability and decreased the toxic effect of anticancer drugs doxorubicin and carmustine.
P2X7 activation also stimulated release of ATP into culture medium. In vivo studies,
performed on C57BL/6 mice with subcutaneously injegigama C6 cells, have shown that
administration of Brilliant Blue G, a selective inhibitor of P2X7 effectively reduced tumor
growth and formation of metastases in animals.

The dotained data suggest that activation of P2X7 in C6 glioma cells resultsngecha
of redox potential and reduced mitochondrial activity. Moreover, it seems that activated P2X7
can be engaged in shaping tumor microenvironment through regulation of-aascerated
inflammation via p38 MAPK signaling pathway and increased ATP release

This work has been supported by National Science Centre research grant no. 2015/17/B/NZ3/03771
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[C-8] CIRCULATING HPV16 DNA IN THE BLOOD OF HEAD AND NECK
CANCER PATIENTS

Agnieszka M. Mazurelg Urszula Bojkd, Kr zy s z t & fTonfde Ratkbveski s k i
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A viral origin of some head and neck squamous cell carcinomas (HNSCCs) is evident. Many
studies have documented the role of human papillomavirus (HPV) in the pathogenesis o€.HNSC
HPV16 is the most prevalent genotype in HNSCCs, found in up to 90% ofgdBitive cases.
Standard HPV diagnosis for viral etiology of head and neck cancers is currently based on
histopathological analysis of tumor tissues. HPV detection using blodoecadvantageous compared
to its detection using tumor tissuEhe advantages include relatively easily obtainable mateajzit]
acquisition ofresults, andability to perform repeated analygseluring and after the completion of
therapy.

Consecutive pants treated definitively with radiotherapy (RT) or radiochemotherapy (ChRT)
for HNSCCbhetwere 2011 and 2 0 loBowskdCurielhstitutdDmaologaCergek, Gliwice
Branch Poland) were included ithe study. Blood samples of all 187 patients weolected before
the therapy was initiated. Circulating e&lte DNA (cfDNA) was extracted from plasma. In order to
measure the total cfDNA concentration in blood plasma, amplification of TERT (human telomerase
reverse transcriptase) was performed. Fetection of HPV16 and HPV18 DNAhe primers and
probes were used.

A significantly higher level (p=0.001) of the total cfDNA (circulating dele DNA) was
found in patients withoropharyngeal squamous cell carcinoma (OPSCQ) 0. 02N6. 45 n g/
comparidsn wi t h ot her HNS @&veloffcfDBIA iR gatieBtS with dirficad INN3
diseaseq . 2 8 N @ml)3whs sigmjficantly (p=0.015) higher than in patients with a clinicalNMO
disease{ . 50N3mh69 ng

Analysis of the HPV16/18 in plasma relazhthat 14% of patients were HRbsitive.Plasma
samples from most HRYositive patients showed the presence of HPV16 (96.4%), while only 0.6%
showed the presence of HPV18. Twefuyr out of 26 cHPV1ositive patients (92.6%) had
oropharyngeal canceand one patient each had nasopharyngeal and salivary gland cancers. The
probability of finding cHPV16 DNA in the plasma was significantly higher for the OPSCC patients
than for the nofODPSCC patients (OR = 37.p, < 0.0001). Multiple regression analysistleen
cHPV16 DNA detection and clinical parameters (T classification, N classification, sex, cigarette
consumption, age, alcohol consumption) in OPSCC patients (n = 62) revealed that the most important
predictors for cHPV16 DNA detection were no smokingtébcoefficient =- 0.441,p = 0.0001) and
advanced N disease (beta coefficient = 0.3550.0015).

Our results prove diagnostic potential of pladmaged HPV cfDNA tests for HPV4ositive
OPSCCDevelopment of biomarker analysis using the circulatifyHDNA (cHPV) methodology is
a challenge for noninvasive cancer diagnosis.
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Computational fluid dynamics (CFD) is entering more and more intensively the
biomedial application field, especially the blood flow investigations. CFD technique
becomes already very valuable if applied in the early stage diagnostics of the blood vessel
pathological changes. This diagnostic tool could help estimate the importance ¢dgia#tho
change and its influence on the blood flow distribution and in consequence motivate decision
on surgical intervention. Despite these potential profits, CFD technique is not yet commonly
used as an additional package to the medical imaging deVioesnain barrier to implement
this concept is limited automatization of discretization process from medical imaging to the
numerical mesh used in the CFD calculations. Additional discouraging feature to use CFD in
the wider scale is the timeonsuming calglations. Nevertheless, it is expected that in the
nearest future this technique will be improved in order to commonly implement and combine
it with medical devices.

The reasonable results can be obtained by testing various modelling approaches. The
complex phenomena of blood flow being a multiphase mixture of solid and fluid components
has to be investigated at many levels. The behaviour of specific components of blood can be
determined by their properties and interaction with the blood vessel. Thessfouation of
blood flow as a multiphase medium can be considered useful for future simplified models.

The pesented researdias focuseadn White Blood Cells (WBC) transport model in
CFD simulations using discrete phase model based on Lagrange tratkiagicde groups.
Assuming that volume concentration of WBC is on the level of 1%, the WBC could be
transported by the continuous phases without influence on the flow path. Application of this
approach allows to estimate position and velocity of WBC e dhlculation domain. The
described approach was implemented in the coronary artery prepared on the base of medical
imaging from real geometry. Obtained results show reasonable WBC flow paths in the
numerical domain. The main solid phase of blood repreggi®ed Blood Cells (RBC) was
modelled according to a previously tested model describing continuous medium in Euler
approach [1]. Plasma constituted 55% of volume and was modelled as a primary liquid phase.
Implementation of Lagrange technique is a novieltthe simulation of coronary artery flow.

[1] B. Melka et al. Heat Mass Transf., pfi91 Aug. 2017.

This research is supported by National Science Centre, Poland within project No 2014/13/B/ST8/04225. This
help is gratefully acknowledged herewith.
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Justyna Mikd, Udo Gaipf, Joannd Pol a@Eska

'Data Mining Group, Faculty of Automatic Control, Electronics and Computer Science, Silesian University of
Technology, Gliwice, Poland’The Radiation Immunobiology Group, Department of Radiation Oncology,
Universt 2t skl ini kum Erl angen, Erl angen, Ger many

Introduction: Immunophenotyping is a method for cell identification based on the type of
marker or antigen presented on its surface. Here immunophenotyping of blood cells was
performed to analyze at the systemigelethe eventual modulation of the different immune
system cell populations induced by radiation exposure.

Materials: Immunophenotyping was performed on blood samples from 20 patients with
benign painful shoulder or elbow syndrome locally treated withdose RT (single fraction

of 0.5Gy and total dose of 3Gy in 3 weeks). The blood samples were collected in two time
points: before and after therapy. The established-figtometrybased assay allowed the
examination of immune cell subsets, common activatiankers on all immune cells as well

as PD1 & CTLA-4 and its binding partners on T cells and dendritic cells. Altogether 112
features for 20 patients were detected.

Methods: Imputation of missing values was performed due to incompleteness of data. It was
based on NN algorithm for 2 nearest neighbours calculated by correlation distance. Final
dataset consisted of 74 features and 40 observations (paoimis x 20 patients). Paireddst

was performed for each feature separately. Storey method was wsedntrol false
discoveries due to multiple testing. Additionally correlation between cells and activation
markers was calculated, considering separately measurements before irradiation,
measurements after irradiation and the difference between the tevpdints.

Results: The results allowed for identification of activation markers that differ significantly in
the expression level before and after irradiation. It was shown that CD25 andDRLake
downregulated on monocytes (MO) in response to low dadm&tion therapy.

The work was supported by SUT grant BKM/508/RAU1/2017t.27 (JM) and BK/213/Raul/2016/10 (JPo).
Calculations were carried out using infrastructure of GeCONil (POIG.02.0343099/13)

121



[A-8] THE OPENING AND CLOSING MOVEMENTS OF LOOP RE GULATING
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Kar ol i na “VliomaszsMaglzidiza Art tr G- r a

Tunneling Group, Biotechnology Centre, Silesian University of Technology, Krzywoustegh0B, @liwice,
Poland?Faculty of Chemistry, Silesian University of Technology, Strzody-90@4Sliwice, Poland

The loop is the most unorganised protein secondary structure. As such it can undergo
numerous conformational changes that can provide impoftizuctionality of the system.
Unfortunately high flexibility might cause difficulty in determination of electron distribution
in X-ray experiments and results in uncompleted structures deposited in Protein Data Bank
(PDB). In such situation, we can bendfidm computational tools that could rebuild missing
part of protein and analyse their movement during molecular dynamics (MD) simulations. In
our work we aim to provide a suitable pipeline for analysis of the conformational changes of
the fragments that eve rebuilded, which requires careful procedure and detailed verification
of delivered data.

Epoxide hydrolases provides their catalytic mechanism in the active site that is burried
inside the enzyme's core and connected with the surroundings by turvegisspatial model
of Aspergillus niger's epoxide hydrolase structure (PDB ID: 1Q0O7, 3GOl and 3GO02)
submitted to Protein Data Bank (PDB) database is missing the important information about
the position of 320TASAPNGAT328 loop. This loop is located neaetitience to the active
site and could have impact on the access to the active site. All mentioned properties render
this enzyme as an ideal candidate for our study.

We have rebuilthe missing loop using homology modelling and described it using
geometrial and potential energelated parameters. Then we have chosen three
representative loop models and run MD simulations with them. After that we studied loop
movements dependency on the starting model with aforementioned parameters and with
metastable stas detection tools.

This work is supported by National Science Centre Poland (www.ncn.gov.pl) grant SGNATA
2013/10/E/NZ1/00649.
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[B-37] HSF1-DEPENDENT REGULATION OF IncRNA TRANSCRIPTION
IN RESPONSE TO HEAT SHOCK
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Long noncoding RNAs (IncRNASs), arbitrarily defined as being longer than 200
nucleotides, are the largest family of noncoding transcripts. Authentic biological roles have
been proven only for a small fraction otRNAs and most of them remain uncharacterized.

To elucidate if they could participate in heat shock response, we examined how heat shock
and HSF1 are involved in the regulation of IncRNAs transcription.

First we looked for HSF1 consensus binding sitesat{r&hock Elements, HSES) in
promotersi(l 500 to +500 in relation to all transcription start site variants) of 118 777 human
IncRNAs annotated in LNCipedia 4.0 database. To do this, we used a GenomicFeatures
package in order to download IncRNAs promotequssces (from either the UCSC Genome
Browser or a BioMart database). HSEs motif as a position frequency matrix was loaded from
the JASPAR CORE database using TFBSTools. We created position weight matrixes
(PWMs) for basal and inverted HSE and used Biog#risoftware to localize HSEs in
IncRNA promoters. All analyses were performed using the R computing environment. We
found 3 561 transcript variants containing basal HSE in the promoter and 3 817 containing
inverted HSE.

To verify if HSEs found in IncRNA mmoters can be occupied by HSF1 we explored
data from ChlIPSeq analyses in control and heat shocked U20S cells. We found binding of
HSF1 induced by heat shock to approximately 80 IncRNA sequences. Then, we performed
RT-PCR to check if HSF1 binding followgy heat shock is correlated with the transcription
upregulation in U20S cells. We have chosen IncRNAs with a high score of HSF1 binding
(i.,e. LINCO0304, NEAT1, FLJ37453, TTC28S1, MORF4L2AS1, PAX8AS1,
LINC00963, and MALAT1) and analyzed their transctgtels up to 24 hours recovery from
heat shock. In contrast to highly activated HSP genes, the transcript levels of the above
IncRNAs were not considerably increased after treatment. However, looking for alternatively
spliced isoforms in RNASeq data we aticed some new FLJ37453 and MORF4AZ1
transcript variants following heat shock. These new transcript variants started in annotated
FLJ37453 and MORF4L-AS1 sequences about 1.1 to 1.4 kb downstream of HSF1 binding
but were terminated far away from theabgut 2223 kb regions were skipped). In case of
MORF4L2-AS1, it led to the creation of a fusion transcript with TMEM31. We confirmed by
RT-PCR the creation of such alternative transcripts in several cell lines. Additionally, we
postulate that their forman is HSFXdependent since it is diminished after HSF1 silencing
in MCF7 cells.

To conclude, about 6% of human IncRNAs possess HSE in the promoter thus can be
potentially regulated by HSF1. However, even strong, real HSF1 binding to some of these
HSEs des not correlate with significant activation of the transcription in response to heat
shock. Interestingly, some new IncCRNA transcript variants are generated as a result of heat
shock treatment, possibly in a HS8&pendent manner. In silico predictionstioé binding
propensity of protekRNA pairs using the catRAPID algorithm revealed that such new
variants lost the ability to interact with selected proteins (encoded by genes located in the
opposite direction to these INCRNA genes). The exact mechanami@nogical significance
of above observations need further studies.

This work was supported by grant no 2014/13/B/NZ3/04650 from the Polish National Science Centre.
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Introduction : Recently a number of brasrtew algorithms for analysis of Mass Spectrometry
Imaging datasets, dedicated to differestages of molecular data processing, was developed.
Implementations of these algorithms are usually prototype ones, they work in different
environments and with different data formats. There is missing connection between these
algorithms, forming a pipgme to be consistently applied on exploding amounts of MSI data.
We provide a web platform with easy-use, simple interface wrapping cuttiedge science

in the field of MSI. To demonstrate its potential, a comparison study on proteomic and
lipidomic mdecular images with respect to capturing tumor tissue heterogeneities was
performed.

Material: Tissue sections were subjected to peptide and lipid imaging with the use of
MALDI TOF/TOF mass ultrafleXtreme spectrometer in the ranges of4800 Da and 300

1200 Da respectively. In total, 7520, 10945, 11692 and 4464 spectra were measured in
109568 mass channels for peptides; and 8426, 13957, 13013, and 5466 spectra respectively in
54272 mass channels for lipids.

Methods: During signal preprocessing step, tlimptive algorithm with flexible frame width

was applied for baseline detection and removal, PAFFT algorithm for data alignment, and
Total lon Count technique for spectra normalization. Gaussian Mixture Modelling (GMM)
algorithm was used to construct adg@dspeak models, which were then used for estimation of
peptide/lipids abundance by spectrum & model convolution. To capture tumor tissue
heterogeneity, DiviK algorithm with intelligent stop criterion was applied. Analysis was
partially carried out usingggctre framework, as its development is still ongoing.

Results Four sections were analyzed together in both lipid and peptide domains. Data was
compressed to heterogenefiseserving representation of 0.25% and 0.42% of initial size.
Mean cluster size was.64 and 7.10 spectra per cluster at depth of up to 22 splits. Greedy
approximation (GA) of pathologist ROI exhibited that 43.21% of molecularly homogenous
clusters were linked to tumor region (as compared to 39.16% of spectra) for peptides, and
34.18% fao lipids (29.53% of spectra). Obtained Dice similarity of pathologist defined ROI
and GA based tumor area was 82.87% in peptides and 65.77% in lipids. Results were
consistent when analysis has been carried out for each pair of preparations separately, and
with results reported using MATLAB implementations.

Discussion Heterogeneity of tumor area is higher than its surrounding tissue, independently
of imaging domain. Number of homogeneous clusters necessary to cover tumor region
increases in both domains,wever similarity to pathologist ROI (as measured by Dice index)

of such representation is much lower for lipids. Developed Spectre software allows to analyze
MSI data and provides results identical to its MATLABsed origins.

This study has been finaally supported by NCN grant BITIMS no 2015/19/B/ST6/01736 (JP, GM), and PO

WER NzN! 2.0 SPECTRE project, (0303006P009/16). Computations were carried out using the GeCONIil
infrastructure (grant POIG.02.03.01 24 099).
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Interdisciplinary Research, University of Silesia in Katowice

Tyrosine kinases and their inhibitors as anticancer agents seem paieularly well
explored field of medicinal chemistry. Kinases participate in many signaling pathways,
including thee involved in cell proliferation, growth, metabolism, apoptosis, and
differentiation. Their abnormal activation or functional mutations can be found in a number of
disorders including cancers but also development or cardiovascular diseases. The numerous
small-molecule inhibitors that have been developed recently represent a major drug discovery
efforts in this important field. The main goal of these efforts is a recipe for targeted therapy,
with low side effects and better tolerability. On the other haowlelver, the emerging drug
resistance become a barrier that prevents straightforward approach for targeted therapy. There
are two important factors triggering new search for active inhibitors: emerging resistance and
vast area of kinases with potential herapeutic targets.-3tyryl substituted quinazoline are
relatively new candidates, however their unique substitution pattern can be found in various
preclinical structures. GB1398 is a prototype p53 reactivator effective in some cancers with
specific maation of this suppressor gene. However its mechanism of action is more complex
as induction of p58lependent and p&8dependent cell death was reported. Having strong
experience in design and synthesis styrylquinoline and styrylquinazolines as antifiiggal
antiretroviral 1012 and anticancer 135 agents, we decided to explore this interesting field
further on. In our approach we designed more rigid analogs of KIN series and itch compound
that combine some structural features of oldandino inhibiors

Compound 120 reached highest activity level among all tested compounds with
nearly 95% (0.5 OM) against ABL1. At the s
eight kinases induce high inhibitory effect.

New compounds were subject to molesutlocking studies. We used Schrodinger
Glide XP (Schrodinger Suite 2043j. Docking to prepared crystallographic structures of
kinases confirradinhibitory potential othe studied compounds. 130 occupies ATP binding
pocket in conformation charactercsbf typel kinase inhibitors.
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[B-51] THE EFFECT OF NOVEL OLEANOLIC ACID DERIVATIVES
ON THE EXPRESSION AND ACTIVITY OF TRANSCRIPTION FACTORS NRF 2
AND STAT3 IN HEPG2 CELLS

Mar i a NwaotettaBrajkaK u F n Hama SzaefekWanda BaeDubowska

Department of Pharmaceutical Biochemistry, Poznan University of Medical Sciencgs8 80 Po z n a &, ul .
Swincickiego 4, Pol and

Naturally occurring triterpenoids such as oleanolic acid (OA) have been shown to
possess cytoprotective, aimflammatory and aniumorigenic activities in experimental
models and thus may be considered promisihgmopreventive and/or chemotherapeutic
agents. However, their low bioavailability prompts to modification of the chemical structure
of OA and synthesis of its analogs with improved pharmacokinetic parameters. Some of these
analogs were shown to be poweérfnhibitors of cellular inflammatory processes and
extremely potent inducers of phase 2. enzymes. The expression of these enzymes is a part of
ARE-Nrf2-Keapl signaling pathway activation.

In this study the effect of 4 new synthetic analogs of OAué&cirylmyloxymanine
12-ene28 acid (A), 3succinylmyloxyminl2-ene28methyl ester (EM), 3
succinylmylaminel2-en28-benzyl ester (EB) and -8uccinylmyloxyminel2-en28
morpholide (M) on the expression and activation of Nrf2 and STAT3 transcription factors
wasevaluated. The latter mediates the expression of a variety of genes and plays a key role in
cellular processes such as cell growth and apoptosis.

HepG2 cells, derived from hepatocellular carcinoma, were incubated with OA analogs
at the doses of 10 and 20M f or 24 h. The specific genes ex
PCR and Western blot in nuclear and cytosolic cell fractions. Treatment with OA analogs
increased the expression of Nrf2 and its translocation from cytosol to nucleus. As result of
Nrf2 activaton increased transcript and protein levels of GSTA, NQO1, SOD1, involved in
cell protection against electrophilic and ROS insult, were observed. STAT3 gene expression
was decreased after incubation with all of tested derivatives. The expression of-STAT3
controlled genes MYC and BGXL was also decreased, but enhanced Bax mRNA and
protein level was observed as result of treatment with all tested compounds. However the
most pronounced effect observed after treatment with OA analog EB and M.

These resultsndicate that new derivatives of OA may affect the expression of genes,
which products are involved in cell protection, cell cycle progression and apoptosis. The
detailed mechanism of this activity, particularly potential-gpoptotic, requires further
studies.

This work was supported by grant no 2016/21/B/NZ7/01758 from the National Science Centre, Poland.
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[B-10] ANALYSIS OF SNP G34A ON THE ABCG2 GENE AND POTENTIAL
SUSCEPTIBILITY TO MU LTIPLE MYELOMA

Katarzyna NiebudelkEwa Balcerczak Agni esz KMar dal e&br owska

Laboratory of Molecular Diagnostics and Pharmacogenomics, Department of Pharmaceutical Biochemistry and
Molecular Diagnostics, Interfaculty Cathed of Laboratory and Molecular Diagnostics, Medical University of
Lodz; Muszynskiego 1, 951 Lodz, Poland

Multiple myeloma (lat. myeloma multiplex; MM) is a malignant tumor of blood cells
coming from the bone marrow. The cancer is derived from destigne of tumor cells,
usually plasmocytes that produce monoclonal protein (protein M). The etiology of the disease
is not fully explained. Multiple myeloma accounts for 14% of haematological malignancies.
There has been an increase in the incidendeeoflisease noted in the epidemiological studies
since the 1990s. Multiple myeloma, despite the constant development of science and
medicine, remains an incurable disease with an averag® gkdrs of patient survival. The
risk of developing a firstlegee relative is 3.7 times higher supports the idea of the
involvement of genetic factors in the development of the disease.

The aim ofour study wado assespolymorphism at position G34A of ABCG2 gene in
the group of patiestwith multiple myeloma.

Mateial for the study included DNA isolated from nucleus cells of peripheral blood
patients diagnosed with multiple myeloma (investigated group N=187) and from healthy
people (control group N=102). The research of the polymorphism was conducted with
applyingthe PCRRFLP technique. [Consent of Bioethics Committee of Medical University
of Lodz No: RNN/88/16/KE; RNN/285/13/KE].

In the group of patients with multiple myeloma wild genoty@G - demonstrated the
dominance with 100 %. No differences were fourtieen the investigated group and the
control.

The examined polymorphism seems not to correlate with the gewefd of the
multiple myeloma. lewever,the obtained results require irmation in further researchn
the greater group of patients as vadlconfirmation using sequencing.

Research supported by statutory funds of Department of Pharmaceutical Biochemistry and Molecular
Diagnostics, Medical University of Lodz 50335-02/50331-001; and Grant UMED 564/800-00/56420-013



[C-99 THE PHENOMENON OF MEMBRANOUS/CYTOPLASMIC MIB -1
IMMUNOPOSITIVITY IN BREAST CANCER

Joanna Niemi€e Agnieszka Adamczyk Aleksandra Ambicka Anna MuchaMa § €¢ k a
Wojciech M Wysockf, Kaja Majchrzyk, Jantisz Ry S

!Department of Tumor PathologiDepartment of Applied Radiobiolog{he Oncology Clinic!Department of
Surgical On c ol o g-Curie Meaarial @ent& lari dndtitute sflOacology, Cracow Branch, 31
115, ul. Garncarska 11, Poland

Applying the MIB-1 clone of antKi-67 antibody (which is currently endorsed for
assessment of the 467 labeling index), in some neoplasms a membranous/cytoplasmic
staining pattern is observed. According to current recommendations, the-rabotiened
staining, if observed in tumor cells, should be ignored while creating-&/ Kindex. For
pathologists, a recommendation on how to proceed in such cases should l#evalua
Therefore the pattern of immunonopositivity of MiIBand BGXKi-67 clones; as well as
their labelling inexes were compared.

In a group of 156 patients with invasive ductal breast cancer based on
immunohistochemistry with MIBL and BGX clones; bothheling index (MIB1LI; BGXLI)
and pattern of immunopositivity were evaluated both in primary tumors (T) and synchronous
lymph node metastasis (LNM).

In addition to nuclear MIBL staining, membranous/cytoplasmic labeling was found in
23 of 145 primary tumar and 19 of 144 T LNM. In these cases, B&X67 showed
exclusively nuclear labeling and presented significantly higher labeling index. Survival
analysis revealed that, high BGXLI(T) was a significant independent negative prognostic
factor for diseaséree survival. Moreover, based on BGXLI(T)/BGXLI(LNM), patients with
high MIB-1LI(T) were stratified into lowand highrisk carriers.

In carcinomas with membranous/cytoplasmic MiBtaining, additional assessment of
BGXLI may be recommended. It could helpdefining breast cancer subtype and in selection
of individuals at risk who, despite appropriate therapy, would benefit from more frequent
controls aimed at earlier implementation of secbnel treatment.

The study was supported by grant number NN 4@ X8 from the Polish Ministry of Science and Higher
Education.
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[B-26] THE EPIGENETIC INHIBITORS INFLUENCE ON THE CDH1 ACTIVIT Y
AND IN VITRO MIGRATION OF BREAST AND OVARIAN CANCER CELLS

Ewa Nowak Dominik Bieg DanielSypniewski Ma g d a | e nlinaB&dsarekEs k a

Department of Biotechnology and Genetic Engineering, School of Pharmacy with the Division of Laboratory
Medicine in Sosnowiec, Medical Wersity of Silesia, Katowice, Poland

The epithelial to mesenchymal transition (EMT) consist in the transdifferentiation of
epithelial cells into motile mesenchymal ones, and refers to a series of biochemical changes
occurring in cells, during embryogengsiorgan development and tissue regeneration.
Changes in cell phenotype are also observed in pathological processes associated with cancer
progression and metastasis. A hallmark of EMT is the downregulation of E cadherin (encoded
by CDH1) to reinforce theestabilization of adherent junctions. These alterations are based
on genetic changes observed within DNA sequence as well as epigenetic modifications such
as DNA methylation which is mediated by DNA methyltransferases. DNA methylation status
and are theffere very valuable agents for cancer prevention.

The aim of this study was to evaluate the influence of decitabine (DNA
methyltransferase inhibitor, DNMTi) and trichostatin A, TSA (histone deacetylase inhibitor,
HDACI) on the CDHL1 activity and change iretlmigration speed of breast adenocarcinoma
cells (MCF7 cell line, ATCC HTER2) and ovarian carcinoma cells (A2780 cell line, ECACC
93112519) in vitro.

Cells were cultured in RPM1640 mediumwithtg | ut ami ne, 10 % FBS
gentamycin, in a humidiéid atmosphere containing 5 % CQ2t 37¢eC. Cell s w
with decitabine in concentrations 25 &M an
and 6,25 nM for 72 hours. The motility of cells were analysed with wound healing assay
(WHA). The CDH1 expression level was estimated by Realme EPCR T relation to
TATA expression level (housekeeping gene encoding the TATA Box Binding Protein).

The results of WHA showed statistically significant (p<0.001) reduction in MCF7 cells
migration in vitro after 48 and 72 hours of decitabine usagkafter 24, 48 and 72 hours of
TSA usage, both compared to control cells. Similar results were observed in A2780 cells. The
higher the concentration of decitabine and trichostatin A, the lower in vitro cell migration
potential. Reat i me EPCR $how gnificant (p<0.001) increase of CDH1 expression in
MCF7 cells treated with both concentration decitabine and TSA in reference to control
(untreated) cells. Similar results were observed in A2780 cells but TSA in concentration 6.25
nM had no statisticallyignificant influence on the CDH1 expression increasing.

Presented data suggest that decitabine and trichostatin A inhibit the migration and
motility of MCF7 and A2780 cells, depending on the concentration used.

Treatment with both epigenetic inhibitors ieased the level of CDH1 expression in
both cell lines, and therefore the low level ot&dherin expression in cancer cells may be
caused by epigenetic mechanisms.

The presented results are part of the PhD dissertation Epigenetic modifications osexpodggenes involved
in epithelial to mesenchymal transformation. The study was supported by the funds of Medical University of
Silesia: KNW2-B10/N/6/K, KNW2-B20/N/7/N, KNWW1-090/N/7/B.



[A-4] IDENTIFICATION AND MODELLING OF THE PULSATILE BLOOD FLO W
IN SECTION OF ELASTIC LARGE BLOOD VESSEL

Marcin Nowak

Institute of Thermal Technology, Silesian University of Technologipunkrskiego 22, 4400 Gliwice, Poland
marcin.nowak@polsl.pl

Constant development of the blood flow dynamit®delling can improve the
prevention and medical treatment of the cardiovascular diseases-invasive way. The
stateof-the-art numerical model should include the behavior of vessels, pulsatile blood flow,
multiphase approach and the outlet boundanddion based on the electrical analogy [1].

In the research a real geometry obtained by Magnetic Resonance Angiography (MRA)
was analyzed [5]. The subject wayéar old female patient with a moderate thoracic aortic
coarctation. Due to the lack of thletailed data concerning arterial wall, the geometry of the
vessel walls was created with the variable thickness, as 10% of the local effective vessel
radius [2].

Assumption of rigid blood wall decrease the correctness of results, especially when the
vessé undergo quite large displacements [4]. During cardiac cycle, the fluid flow induce
forces from the timevarying blood pressure and wall shear stress. These forces causes strains
of elastic vessels, which results in modification of the flow area. Thatheasiotivation of
using FluidStructurelnteraction (FSI) method.

The simulation was performed withvay iteratively implicit approach of FSI. This
approach is connected with two applications: ANSYS Mechanical (Finite Element Method)
and ANSYS Fluent (Fite Volume Method). After obtaining the solution from Mechanical
solver, the information about forces and displacements are transferred to the Fluent solver.
The last one calculate same variables and send them back. Discussed sequence is repeated
within each time step, until the results between two different fields are converged [3].

Pulsatile flow profile was implemented via User Defined Function (UDF) to mimic the
cardiac cycle. This UDF consist of several polynomials created of twenty measuring points
[5]. A blood flow was modelled as singihase, using neNewtonian Carreau viscosity
model.

[1] Formaggia L et al. Cardiovascular MathematiMsdeling and simulation of the circulatory system, Springer, 2009

[2] Bazilevs Y et al. Computational fluistructure interactionMethods and applications, Wiley series in computational mechanics, John

Wiley & Sons, 2013

[ 3] ANSYSE Academic Research, Release 16.2, Help System, UDF Manual,

[4] P. Crosetto et al. Computers & Fluids 43 (2011)5%
[5] Souce of medical data: http://www.vascularmodel.org/ (accessed October 25th 2016)

This research is supported by National Science Centre, Poland, within project No 2014/13/B/ST8/04225 and No
2014/15/D/ST8/02620 (usage of GeoMagic Design X software). Thisshghtefully acknowledged herewith.
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[A-27] DIVERSITY OF CELL POPULATION BEHAVIO UR RESULTED
FROM RANDOM GENE ACT IVATION

MagdalenaOchgbh Kr zyszt of AlPdiszegjEskwi er ni ak

Institute of Automatic Control, Faculty of Automatic Control, Electronics and Computer Science, Silesian
University of Technology, 4400 Gliwice, ul. Akademicka 16

The behaviour of single cell idosely connected with its internal state. Activation or deactivation of
intercellular processes depends on the concentration of regulatory molecules, such as transcription factors and
enzymes. Randomness plays an imptrtale in determining cell behaviour and describing characteristics of
the single cell. In case of processes that incorporate a huge number of molecules, influence of reactions
randomness is negligible. However, there are a variety of the intercellotasges including a small number of
substrates. The most typical example can be protein production, which is based on active gene alleles. Typically,
two alleles of the gene are present in the cell, so randomness of the change between its activeemstatactiv
has a significant influence on protein number. However great majority of the protein networks models are
deterministic and diminish the random character of the processes.

This paper presents results of simple protein production models with tegtrel randomness of the
gene activation and deactivation processes and compares them with deterministic model results.

In order to examine the influence of the stochastic gene activation, we create two simple models of
protein regulatory networks. Both hels consist of two variables: mMRNA and protein. The number of the active
gene is included in the model directly by the mRNA production rate, which depends on the protein number.
Consequently, the model is piecewise linear and the parameter values dkapte $he first model included
the negative feedback loop: increase of the protein number induces deactivation of the gene and step decrease of
the mRNA production rate. The positive feedback loop in the second model is created analogously: increase of
the protein number induces gene activation and leads to step increase of the mRNA production rate.

To examine influence of randomness of the gene activation/deactivation process, we conduct the
computer simulation, where the probability of the gene statege is described by the Hill function. The
applied algorithm is deterministic (precisely Rusg#ta) with the stochastic events of the change of the mRNA
production parameter value. We checked the model's responses to three different inputs trathecpeatein
degradation, imitating drug administration in the purpose of decreasing protein concentration. The input values
are fitted to achieve different types of the system behaviour.

The analysis and simulation indicate significant differences betwally deterministic and the
stochastic approach. In the case without any input (the protein number is higher than the assumed threshold for
gene activation/deactivation) in the model with negative feedback loop mean protein level in the stochastic
simuldions is higher than in deterministic solution. Just the opposite situation is in the model with positive
feedback, where the stochasticity results in decreased protein level compared with the deterministic solution. In
the contrary high values of the inpuesults in decreasing the protein number below the threshold value. In the
model with negative feedback the mean of the stochastic solution is lower than the deterministic one, however in
the model the positive feedback the mean stochastic solutioghsrithan deterministic. Such result suggests
that the stochasticity weakens the feedback in the analysed models, both positive and negative. The results for
medium values of the input presents the averaging of the deterministic solutions by introdociagptst
behaviour into the systems. In the model with positive feedback, the bistability observed in deterministic solution
is less probably to achieve, because of the random switches between these two states. In the model with negative
feedback oscillatin in stochastic results are greater than in deterministic results, because the switch of the
mMRNA production rate is stiffly connected with the threshold value.

Summing up the results, it can be concluded that the influence of the stochasticity camastiybe
omitted without a loss of the model precision. Deterministic models are faster and easier to analyse, but the
achieved results can be biased. As in the presented example, the selected drug dosdesmelireiteence on
the biological system due the existence of the feedback loops.

The research was supported by the National Science Centre in Poland granted with decision humber DEC
2016/23/B/ST6/03455 (for KP), DERD14/13/B/ST7/00755 (for AS) and BKBO8 /RAU1/2017 t. 6 (MO).

131



[C-27] STAR-SHAPED ANIONIC POLYELECTROLYTES AS CARRIER S
FOR CONTROLLED DRUG RELEASE

Justyna (QDibnota Meugdimkea

Department of Physical Chemistry and Technology of Polymers, Silesian University of Techa4ibg®
Gliwice, ul. M. Strzody 9, Poland

Delivery systems (DDS) with controlled release of cancer andirdl@mmatory
drugs, e.g. indomethacin [1,2,3], quercetin [1,4] and doxorubicin [5], encapsulated in the
micelles of amphiphilic copgimers areavidely described in the literature.

Four series of star copolymers with pentaerythritol core and polymethacrylate,
poly(methacrylateco-acrylate) or polyacrylate arms containing deutyl groups (protecting
acid units removed by acidolysis as ppstymerizdaion modification) were obtained. The use
of atom transfer radical polymerization (ATRP) enabled control of the content and
distribution of acid units in the chain by selecting the initial comonomer concentration with
appropriate relative reactivity. Thelative reactivity ratios of the monomers for each system
have been determined by Jaacks method. In the case of a pair of acrylate or methacrylate
monomers with similar reactivity, statistical copolymers were obtained, while the varied
reactivity of methaxylate vs acrylate monomers led to the gradient copolymers. Amphiphilic
starshaped copolymers were sasembled to give a micellar superstructures ofi1200
nm, and critical micellar concentration (CMC) ranged from 0.018 to 0.074 mg/mL. The
effectiveness of indomethacin encapsulation (DLE-8686) and kinetics of its release (1.0
85% within 140 h) was investigated for the prepared polymer systems.

Studies indicateéhat the pentaerythritol based ssfwaped (meth)acrylate copolymers
functionalized wih acidic groups might be applied as micellar nanocarriers with adjustable
characteristics of drug delivery depending on the therapy.

[1] K. Bury et al. Macromol Biosci 13, 2013, 1520
[2] K. Bury et al. In. . Pharm 460, 2014, 150
[3] D. Neugebauer et d@New J Chem 40, 2016, 10002

[4] M.R. Nabid et alPolymer, 52, 2011, 2799
[5] G. Ma et al. Mater Sci: Mater Med 27, 2016, 17
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[B-11] SNPs VARIATIONS WITHIN 3'UTRs OF XMETs GENES AND ITS
POTENTIAL EFFECTS ON THE CHEMOTHERAPY IN BREAST CANCER
PATIENTS

Jolart a P amniut@aKar ol a MagdalenacMazy Magdalena Kalinows,
Joanna Ga husysazPerngaworsa DomEc z Fvka Grzybowska

Center for Translational Research and Molecular Biology of Cancer, Maria Sklodausha Institute
Oncology CenterGliwice Branch, 44101 Gliwice,
ul . WybrzeUe Ar mi. Krajowe|j 15, Pol and

Breast cancer is common cancer among women in the world and is one of the leading
causes of cancer death among women. Chemotherapy is a critical therapeutic strategy for
patients resistant to endocrine therapy or advanced stage patients. Our breastezdnmeatt
model is based on FAC regime, which combineudrouracil (5FU), doxorubicin and
cyclophosphamide. These drugs on the cellular level are responsible for genetic material
damage leading to cell cycle checkpoints activation and cell death. i¥&oahetabolizing
enzymes and transporters (XMETs) are involved in biotransformation, detoxification and
transport of therapeutic drugs. Genetic variations in the XMETs genes may modulate an
activity of anticancer drugs. Single nucleotide polymorphism$P& in the regulatory
sequences of genes (36 UTR) may be the <cau
response in breast cancer patients and could lead toebistance/drug sensitivity.

We examined the el even 306UTR caBderPpatienisn n i
treated with FAC firstine chemotherapy. In this study we analyzed genes encoding proteins
involved in FAC drugs transport (ABCAl, ABCC4, ABCC1), metabolism (CYP1A2,
CYP2E1l, GSTM3, TYMS) and druigduced damage repair (ERCC1, ERCC4).lyOn
functional pol ymorphisms in 36UTRs of genes

The impact of polymorphism on therapeutic toxicity was based on multivariate models
based on 12 symptoms of toxicity. Preliminary results showed the effect of 3'UTR
polymorphisns of the ABCC1 and ERCC1 genes on hematological therapeutic toxicity. The
preliminary results of this study confirm the value of the previously developed by our team
multifactorial model of therapeutic response predictions. Genetic variants identified in
30UTRs of XMETs genes may contribute to int
and toxicity associated with FAC chemotherapy in breast cancer patients.

This work was financially supported by National Science Centre grant no. 2016/21/D/NZ5&BgBant no
2012/07/N/NZ5/00026
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[B-42] LICHEN -DERIVED DEPSIDES AND DEPSIDONES MODULATE THE NRF2
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s$wici cki ego “Départménd of @hadnacognosy, Poznan University of Medical Scienceé&8160
Pozna®& ul. $wincickiego 4, Pol and

Lichens are symbiotic organisms consisting of fungus and a photosynthetic symbiont,
which can be an alga or a cyanobacterilLichens produce characteristic and unique
secondary metabolites including depsides and depsidones which possess important
antioxidant, antibacterial, afAtiflammatory and cytotoxic activity. The anticancer effects of
lichen extracts were shown in matypes of tumors, including colorectal cancer (CRC).
Several studies revealed that these compounds may modulate cell function by affecting
signaling pathways. In this regard, it has been recently shown that atranorin and lecanoric acid
may inhibit AhRXRE-dependent gene transcription. However, the molecular mechanisms of
the activity of licherderived compounds remains largely unknown.

Thus, the aim obur study was to evaluatbe effects of depsides (atranorin, lecanoric
acid, squamatic acid) and depsiden(physodic acid, salazinic acid) and a pzyboxylic
fatty acidi caperatic acid, on the Nrf2 and MB signaling pathways in colorectal cancer
cell lines. These pathways are crucial in the regulation of cell survival and proliferation, and
their deregulation significantly contributes to carcinogenesis.

The compounds were extracted from samples of seelah species and their purity
was verified. HCT116 and DL colorectal cancer cell lines were treated with the lichen
compounds at the concentration of 50 OM or 2
protein level was assessed by-RTR and Westerblot, respectively.

The results of the studgemonstratethat caperatic acid, atranorin, lecanoric acid,
squamatic acid, salazinic acid (50 OM) and ph
level of Nrf2 transcript in HCT116 and DLD cells. Morewer, Nrf2 protein was
accumulated in the nucleus after the exposure to all the studied compounds, however the
highest level of nuclear Nrf2 was observed in DL[2ells after treatment of physodic acid,
atranorin and salazinic acid. Furthermore, all theettsompounds increased GSTP and SOD
expression and protein level in both studied cell lines, however the effects in HCT116 cells
were much weaker. In order to establish the potential mechanism of thaflamimatory
action of the tested compounds we laaged the cytosolic and nuclear content of RBp50
and NFkBp65. Our studies demonstrated that all lichens decrease the expressiokBf NF
and COX2 in both tested cell lines. Physodic acid and salazinic acid were the most effective
inhibitors of NFe Band COX2 expression.

These results indicate that licheespecially physodic and salazinic acids, are potent
modulators of Nrf2 and NKB pathway in colorectal cancer cells. Further studies are
necessary in order to explain the mechanism of their ratdnlof this signaling pathway.

The present study was supported by research funding f
Poland.
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[A-12] DROSOPHILA MELANOGASTER RNA -SEQ ANALYSIS BY K-MEANS
CLUSTERING WITH ADAPTIVE INITIAL CONDITIONS

Anna PapiezJoanna ZylaFranciszek BinczykJoanna Polanska

Data Mining Group, Institute of Automatic Control, Silesian University of Technology, Akademicka1@) 44
Gliwice, Poland

Aim: The aim of the study was to investigate leading factors responsible for sample
differentiation obtained via an RN8eq experiment of complex design (different: sex, fly
strain and biological replicates) usingnieans clustering techniqueitiv adaptive initial
conditions and feature selection.

Material & methods: The material under investigation consists of 304 biological samples
from Drosophila Melanogaster, where for each R8Eq measurements were performed. The
flies belong to 7 differerdtrains of both sexes, and in each 3 biological experiment replicates
were performed (Environment effect). The RI$&q counts quantification was performed
using Kallisto package while the normalization was performed with DESeq procedure. The
zero read conts were removed, and the final number of features equaled 30,407. Next, the
first division with the usage of-kneans algorithm was performed on the group of all features
using adaptive initial conditions. They were based on finding the first centrti@ ilargest
aggregation of points in each dimension separately. The next is found by maximization of a
distance between first centroid and other data points, third to the line, fourth to plane spanned
by found centroids and so forth, up to the defined remalb clusters. Afterwards, in each k
groups separately, the features with the highestpamametric coefficient of variation were
selected by Gaussian Mixture Model signal decomposition. Using the obtained features, k
means algorithm with adaptive initieonditions was performed. The described procedure was
continued till no clusters were observed. In all divisions Dunn index was used to set the
number of clusters. The preselected features were then used in separate sex groups for a
dimension reduction Igorithm using Partial Least Squares variable selection with
Environment groups as a covariate. The identified transcripts were analysed comparatively,
and moreover, for Gene Ontology biological process associations.

Results: Based on the 304 samples ofoBophila Melanogaster and 30,407 measured
transcripts, first division clustered samples according to sex factor (class1:147 M, 8F, class2:
149 F). Next, in each subgroup rparametric coefficient of variation selected 2,666 features

in classl and 2,396 imlass2 for further clustering. The next clustering step, showed
differences between biological replicate 1 vs. others. Also 2 strains of flies showed
differences compared to the rest. No further divisions were observed. The Partial Least
Squares procedurgielded the most discriminative neadundant features for males and
females in terms of Environment grouping: 29 for males, 32 for females, out of which 2 are
common. The common transcript proved to be linked with phagocytosis, regulation of
imaginal dig-derived wing size, regulation of cell cycle and carbohydrate metabolic
processes.

Conclusion: K-means algorithm with adaptive initial conditions is an efficient tool for
analysis of sequencing data of complex design. The main differentiating factorsafgpba

sex, followed by environment. This may serve as a guideline for future studies planning that
tailored data mining techniques are necessary for conclusive investigating other traits
outweighed by strong factors, such as sex.

This work was financetly grant no. BKM/508/RAU1/2017/t.24 (AP), DWM.ZWB.183.243.2015 (JZ, JP) and

BK-204/RAU1/2017/9 (FB). All calculations were carried out using GeCONil infrastructure funded by NCBIR
project no. POIG.02.03.024-099/13.
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Department of Organic Chemistry, Bioorganic Chemistry and Biotechnology, Silesian University of
Technology, 4400 Gliwice, ul. Krzywoustego 4, Polan@Biotechnology Centre, Silesian University of
Technology, ul. Krzywoustego 8,-280 Gliwice,Poland; *Biosystems Group, Institute of Automatic Control,
Silesian University of Technology,-400 Gliwice, ul. Akademicka 16, Poland

Glycosyltransferases (GTs) belong to the group of enzymes that are responsible for the
formation of the glycosidic bahin living system [1]. They are responsible for the synthesis
of glycoconjugates that play major role in recognition or signaling events, cell adhesion, cell
differentiation, glycoprotein folding, targeting organelles and bacterial/viral infections [2].

In recent years intensive research on the design of new effective GTs inhibitors has
been conducted. The design of the structure of GTs inhibitors are generally based on
similarity to their natural substrates: donor type (N&@ars) and acceptor type ar their
analogies to the components of the transition state. Designing of donor type analogues is
generally based on the modification of one of three structural part: carbohydrate part, the
diphosphate linkage or the nucleoside moiety. In doyyjme substite the pyrophosphate
moiety interacts with a bivalent metal cation present in an enzyme active site. Analogues of
such compounds have an anionic character, which prevents their entry into cells through the
phospholipid bilayer. The solution to this prable especially for in vivo biological
applications, may be achieved by the preparation of GT inhibitors containing a neutral
diphosphate surrogate which would interact with metal bivalent cation [3].

Recently, aconvenient strategy toward GTs inhibitorsigesis washe application of
click-chemistry approach Taking this into account, a series of uridine derivatives was
designed in which diphosphate bridge was replaced with a linker containingrig2¢3e unit
and/or amide bond, which connects the sagal uridine moiety [4].

The ®t ained wuridine glycoconjugatesl4wer e
Galactosyltransferase as well as for their cytotoxicity toward selected cancer lined aCT
HelLa). The results of the assessment of the gicdd activity of these compounds will be
presented.

1] K.H. Jung et al. in: GH. Wong (Ed.), vol. 2, Wiley¢CH Verlag, Weinheim, 2003, 60859.
2] K. Hosoguchi et al. 3 Med Chem 2010, 53, 56519.

3] S.Wang et al. Chemistry 2013, 19, 15348357
4] G. PastucitG a wo § e BiooegtChean|2017, 30, 888.
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[B-38] HSFI-MEDIATED HEAT SHOCK RESPONSE REGULATES CYTOKINE -
SPECIFICNF-a B S| NGHLIEEDYNAMICS

Anna Pasze®®’, James Bagnd|l Wieslawa Widlak Michael RH Whité, Pawel Paszék
Marek Kimmef

Mar i a S k-Q@QudelmostigelOacology Center Gliwice Branch, 44 01 Gl i wi c e, ul . Wy
Krajowej 15, Polandfinstitute of Automatic Control, Faculty of Automatic Control, Electronics and Computer
Science, Silesian University of Technology, Gliwice, Poldfaculty of Biology, Medicine and Health,
University of Manchester, Oxford Road, Manchester M13 9PT, UK

Heat shok affects key cellular processes. However, specific mechanisms linking the
Heat Shock Response (HSR) pathway to other major cellular signalling systems are not fully
understood. Here we used singldl microscopy approaches to quantitatively analyse the
crosstalk mechanisms involved in the heat shdegendent signalling of the Nuclear Factor
9B (GNBFH syst em, a master regulator of cell
theNFe B system can be oscil | at o mbigs multiplbreunds t he
of cytoplasmieto-nuclear translocations to encode target gene expression. The cellular
response to heahock (HS) includes the Heat Shock Factedependent transcription of
genes encoding heat shock proteins (HSPs) as a part otexnal repair mechanism. In
MCF7 cells stably expressing human @& FP f usi ons, TNFU or |1 L16
rapid nuclear translocation of the MB. Over a long timeourse (up to 10 h) some of the
single cells exhibited oscillations in p&SFPt r ansl ocati on i n respo
Il L16b. However, exposure to 1 h of HS at 43
the attenuationof BB acti vation. This was manifested
cells, or delayed and dampehp65EGFP response in other subsets. This response strongly
depended on the HS recovery time. The amplitude of the first peak increased to the level
comparable with the untreated steadly at e i n response to I L1b a
inresponse o TNFU was stil |l @tBt ednymnaatng cc.s Qlhuar ni gnegs
response were mimicked by the regulation of-f&6536 phosphorylation and transcription
of target genes (NFKBIA, TNFAIP3). A possible mechanism involved irdEjSendent NF
@ B ndnyics may be related to HSR activation, manifested as transcriptional activity of
HSF1. siRNA knockdown of HSF1 led to stronger attenuation 6bN&= s i gnal | i ng
o f HS and 4 h of recovery in responsse to
exhibited on the singleell level and regulation of p6Ser536 phosphorylation. This study
suggests that elevated temperature might attenuate cydokimeed NFOB system
responses, resulting in complex and unintuitive single cell behaviour. Congidéen
oncogenic associations oftheddFB pat hway, the crosstal k mec
understanding of chemaoand radioresistance to treatment. However, more but similar,
guantitative studies are required to ultimately change currently usegyhgotocols.



[B-30] DETECTING THE HARDLY DETECTABLE:
THE BEST APPROACH TO ANALYSE EPIDERMAL GROWTH FACTOR
RECEPTOR VARIANT IIl (EGFRuvIII)
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Kamila Rosiak? Ewelina Stoczynsk&idelus? Piotr Riesk&?

!Department of Tumor Biology, Medicalniversity of Lodz, Zeligowskiego 7/9,-882 Lodz, Poland;
’Department of Research and Development, Celther Polska, Ltd., Milionowa-28393dz, Poland

EGFRUVIII is the most common mutation of epidermal growth factor receptor (EGFR),
detected only inumor cells. In frame deletion of exons72of EGFR gene results in the
formation of abnormal receptor variant, lacking functional extracellular domain. Despite its
incapability of binding any known ligand, lelevel of EGFRvIII constitutive signaling is
often detected, possibly due to reduced internalization and downregulation of this receptor.
Mutated variant is reported to be involved in tumor progression and associated with poor
prognosis. Nevertheless, the presence as well as the potential role of IHGikRvmors
other than glioblastoma remains a controversial subject, with many contradictory data
published.

Despite a wide range of analytical methods applied, there are still many challenges in
EGFRUVIII detection in human tissues, especially sincdalse positive rate of some methods
ranges from 4 to 100%. It is mostly due to factors such as availability (patents and licences),
specificity or detection limits of applied methods. Therefore, the main purpose of this study
was to determine the reliabieethodology of EGFRvIII detection. Various techniques have
been analyzed and compared using tissue specimens from the following malignancies:
glioblastoma, prostate, breast and colorectal cancer as well as unique stable cancer cell lines
showing endogensu EGFRVIII expression. Results indicated that immunocytochemistry,
Western Blot and MLPA are not suitable for this purpose, as the former technique is limited
by specificity and availability of EGFRvHdledicated antibodies, while the last two methods
requre high percentage of EGFRwWlositive cells in analyzed sample to be efficient. In case
of Sanger sequencing, it is difficult to design universal primers, as deletion breakpoints in
intron 1 tend to differ among patients. We demonstrated thatimealRT-PCR should be
considered the most sensitive method for EGFRVIII detection, keeping in mind that the
presence of EGFRVIII transcripts does not necessarily correlate with protein levels.
Importantly, this was the first study comparing relative and ats@&GFRvIIl expression
level between different tumor types.

This study undoubtedly demonstrates that EGFRvIII detection must be performed with
emphasis on technical limitations of analytical methods. In order to obtain the most reliable
and valid data twaomplementary techniques should be used in future experimentinreal
gRT-PCR for detection of EGFRuvIII transcripts together with at least one of piloasied
methods.

This study was supported by Innovative Economy Operational Programme grantl@0P.0400-10-037/1%
00 as well as Medical University of Lodz grant No. 56B36-01/50301-002 and 503/d.66-01/50301-003.
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[C-5] ISOLATION AND CHA RACTERIZATION OF BIO SURFACTANTS
PRODUCING MICROORGAN ISMS

Anna Pieprzych?® Aleksaml r a Z i eBnbd zB&5Esak a

The Silesian University of Technology, Faculty of Power and Environmental Engineering, Environment
Biotechnology Department, Akademicka 2 str;188 Gliwice, Poland;’Biotechnology Studesitd6 Sci ent i f
Committee, Krzywostego 8 2,-480 Gliwice, Poland

The aim of this study wae isolate and characterib&osurfactants producing bacteria
from soil contaminated with crude oil products (including oil and its derivatives). Surfactants
are sirfaceactive compounds capable of reducing surface and interfacial tension at the
interfaces between liquids, solids and gases, thereby allowing them to mix or disperse readily
as emulsions in water or other liquids. Production of biosurfactants is Icili@ditionally
produced biosurfactants may faccumulate and their production, processes and products can
be environmentally hazardous. Sharpened environmental regulations resulted in an increasing
interest in biosurfactants as possible alternativeshtamical surfactants. These substances
have many advantage compared with synthetic surfactants. Firstly, they are biodegradable,
have low toxicity and better functionality under extreme conditions. Moreover, biosurfactants
can be obtained with the use gfreindustrial waste as substrate, which helps reduce overall
production costs.

Biosurfactants production performed by the environmental bacterial strains was
examined in an indirect way by blood agar lysis, oil spreading and drop collapsing tests.
Moreove, isolated strains were characterized in a macro and microscopic way. In sample
collected from contaminated soil the average number of microorganisms (total humber of
bacteria and spof®rming bacteria) was analysed. Biosurfactants production was measure
on Diesel Oil (Statoil Miles), were the positive control was SDS (Sodium Dodecyl Sulfate)
and negative was distillated water.

This studydemonstratedhat isolationof strains able to produce biosurfactants from
contaminated soil is possible. Twout of twentyone strains were able to produce
biosurfactants, which was confirm by hemolytic assay, -dallapse and oifpreading tests.

All of theisolated strains are Grapositive and some of them have haemolysin enzyme, so
additionally to the biosurfactés production they could be pathogenic. Strains AP_5 and
AP_12 produce biosurfactants, so they can be potentially used in different fields of industry,
for example in bioremediation or enhanced oil recovery.

Keywords: biosurfactants, microorganisms, baetedrop-collapse, oilspreading, haemolytic assay
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[B-2] INHIBITION OF KEY CANCEROGENESIS PROTEOLYTIC ENZYMES i
METALLOPROTEINASES IN PATIENTS WITH ACUTE MYELOID LEUKAEMI A
BY IONS OF SELECTED METALS

Jacek Pietrzak Radosgaw Bemizah s, WMoRlazfi adgs k § wdgnieszkao ws K i
J e | Maf&k Mirowski

Department of Pharmaceutical Biochemistry and édolar Diagnostics, Faculty of Pharmacy, Medical
University of Lodz, 90 51 Lo d z , Muszy &kiego 1, Pol and

Acute myeloid leukaemia (AML) is the mosbmmon haematological malignant
neoplasm in human populatioh.is characterized by infiltration of patharaly changed
cells in bone marrow, blood and other tissues. This disease is associated with low cure ratio
about 30- 40% in patients under 6@earsof age and dramatically decrease 515 % when
they are older than 60. Treatmeist still based on obmotherapy or transplantation of
haematological stem cells and is related to high mortality. It seems rtapbetant to look for
newsubstancewhich can help in treating patients with AML.

Metalloproteinases (MMPd$prm a broad group of proteolytic enzyesthe activity of
which depend®n the presence of zinc ion in active site. This protein family cossis23
members which are divided into five groups by their structure and abilithigest some
protein compounds. Theole of these enzymes in carocgenesis is widely proven. They
participate in every stage of this process. They are able to damage genetic material, release
many biological active cytokines, growth factors. They are involved in formation of vessels or
space for growing tumor. Orsabgraip of metalloproteinesésgelatinases (MM, MMP-

9) seems to plag key role in cancer development. Gelatinases digest gelatin and this feature
Is used to detect different form of MMP and MMR9 in many biological material as a
serum, cell culture, uren

In the present study we analysed setatained frompatients suffering from acute
myeloid leukaemia by zymography technique which is based on polyacrylamide gel
electrophorsis polymerization with gelatias a substrate. Results are presented as epdsb
derivated from MMPs enzymatic activity on a blue baokgd. Effect of selected metal ions
was tested by onrlour gelpre-incubation after electrophoresis in iron, zinc, magnesium and
copper solutioa Comparison of metal iobsmpact was performed bgensitometry gel
analysis.

The results show significant inhibition of metalloproteinases activity aftelotiaé
investigated ions. Zinc ions different concentratiasand iron ions atmM concentration
caused complete inhibition. Magnesium ions eviethibiting gelatinolytic activity ira broad
range (10% 63%). The level of inhibition was determined by concentration of metal ions.
Only F€" ions at 0001mM concentratiorcaused increase of gelatinolytic activity. Iron ions
showed positive impact a@omplex preform of MMP with lipocalin.
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[A-25] APPLICATION OF ONCOMINETM BRCA RESEARCH ASSAY AND ION
TORRENT PERSONAL GENOME MACHINE NGS SYSTEM TO DETECT
GENETIC VARIATIONS IN PATIENTS WITH FAMILY HISTORY OF BREAST
AND OVARIAN CANCER IN BRCA1 AND BRCA2 GENES

Woj ci ec h i'® ArulZajkosvikz', Marta NyczBochend&?®, J o | a n tPd thRa mi
Lucyna Pongk Anna FiszeiKierzkowska

Center for Translational Research and Molecular Biology of Can@®enetic Outpatient Clinic*Tumor
Pathol ogy Depar t meQutienstikeeOricidogyerjeoClivice Brianah, 44101 Gliwice,
u.Wy br z e Ue owej 1BjPolanir a j

Deleterious mutations in BRCA1 and BRCA2 genes increase the risk of breast and
ovarian cancer up to 80% over a lifetime. Detection of pathogenic BRCA1 and BRCA2
mutation allows personalized cancer treatment (for example application d? kPABItors).
Detection of germline mutation provides the basis for genetic counselling. The most popular
and costeffective method of BRCA1 and BRCA2 mutation testing in Poland involves PCR
based detection of common founding mutations. This strategysatletection of the majority
of families carrying the pathogenic mutation.

We performed NGS sequencing of all exons of the BRCA1 and BRCA2 genes in 60
patients with family history of breast/ovarian cancer who were negative for selected mutations
common in the Polish populaton (BRCAl: ¢.68 _69delAG, ¢.181T>G,
€.3700_3704delGTAAA, c.4035delA, c.5266dupC; BRCA2: ¢.5946delT, c.9403delC).

We applied OncomineTM BRCA Research Assay and lon Torrent Personal Genome
Machine (PGM) semiconductor massively paralleluseging system together with a cleud
based analysis platform lon ReporterTM Software v.5.6 (Thermo Fisher Scientific) for
nucleotide sequence analysis of all BRCA1 and BRCA2 exons. The applied strategy allowed
us to detect and identify known pathogenidamiis and novel deleterious changes in BRCAl
and BRCAZ2 genes. In total, we found 16 pathogenic mutations and one variant of unknown
significance. Detected pathogenic variants where: -géops, frameshifts, missense
mutations, splicing mutations and one@exdeletion. We confirmed all deleterious variants by
Sanger sequencing.

NGS substantially improved the detection rates of mutations in our group of patients.
The heterogeneity of the detected mutations confirms the necessity of NGS analysis of the
complet sequence of BRCAL and BRCAZ2 genes in all patients with a strong family history
of breast and/or ovarian cancer. In our opinion sequencing and analysis strategy applied by us
is a powerful diagnostic tool for detection of genetic variations in BRCA1 &CIAR2 genes.
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[B-3] M2-POLARIZED MACROPHAGES ENHANCE ANGIOGENESIS IN MURINE
MODEL OF HINDLIMB ISCHEMIA AFTER ADSC INJECTION
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Department of Organic Chemistry, Biochemistry and Biotechnology, Silesian University of Technology,

Gliwice; “Center for TranslationlaResearch and Molecular Biology of Cancer, Maria Sklodowdkee
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Adipose derived stromal cells (ADSC) secrete significant amounts of interleukin 6 (IL
6), which is a pleiotropic cytokine. It has been reported thaé Mnay playa role in
polarization of macrophages with proinflammatory phenotype (M1) to macrophages with
antiinflammatory phenotype (M2). M@olarized macrophages are known to play an
important role in angiogenesis and wound healing. Liposomes containing clodronate
(ClodronateLiposome$ are used to deplete macrophages in the muscle. Macropleages
phagocyting cellsab®rb these liposomes by phagocytosis. Intracellulaospholipases
release then clodronate causosll apoptosis.

Unilateral femoral artery ligatowas performed on males of the C57BL/6NS§Irain
(8-10 weeks of age). Orfeour after ligationan aliquot ofl° ADSC in 100eL of PB
admini stered into the femurs of studied mice.
PBS. ClodronateLiposomesor PBSLiposomeswere injected (i.v. (Img/mL)and/or IM
(Img/mL)) twice: 2 days before and 1 hour prior the ADSC or PBS injection (to ensure
depletion of reident macrophages) and evernB 2lays after (to deplete new infiltrating
macrophages)On 7" day of the experiment muscles weismlated fixed in liquid nitrogen
and stained by immunohistochemistry for the presence of F4/80 (mature macrophages) and
CD206 (the M2 macrophage marker) to confirm macrophage depletion. To confirm the effect
of macrophagepresence in the muscle on the formation of new blood vessels the muscle
specimens were stained by immunohistochemistry eéndothelial markers (CD31)Yhe
endot hel i al cell s, where the presence of CLC
magnification in 1Gields from 810 mice/group.

Immunohistobgical assessment of the gastrocnemius muscle extractethyory"
showed that capillary density wasignificantly increased in ADS@eated group as
compared to untreated control (PBS). Capillary density innthiscle was significantly
reduced in ADSC with Clodronate Liposortesated group compared to ADSC group. After
injection, the influx of F4/80+CD206+ macrophages waduced in ADSC with Clodronate
Liposomes groupascompared to ADSC group.

Liposomes coratining clodronate effectively deplete F4/80+ and F4/80+CD206+ cells
in mouse gastrocnemius muscles in vivo. Our data suggest that infiltrating macrophages are
necessary fotheformation of new blood vessels after ADSC injection.

This study was financed lisrant UMG2014/15/B/NZ4/00696.
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[C-28] ANTILEUKEMIC ACTIVITY OF NOVEL ADENOSINE DERIVATIVES
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In this study we investigated the effect of cladribine and six of its derivatives
containing formamidino group at the position 6, such as -€EDM [6-deamine6-(Nd , -N 6
dimetyloformamidino)] cladribine, CLAPAZ [6deamine6 N,N-3 0 met Hyl Hde
pentamethyleneformamidino)] cladribine, CLAFPAZ [6-deamine6-(N ', N-methylase3*-

1', 5-pentamethyleneformamidine)] claribine, CLA FPIR [6deamine6- (N ', N-I', 4-
tetramethyleneformamidino)] cladribine, CLA FPIP [6deamine6- (N ', N-1', 5
pentamethylene formamidino)] cladribine, CLAFHEX [6-deamine6- (N ', N-1', 5-
pentamethyleneformamidino)] cladribine, CLAFMOR [6-deamine6- (N ', N-3-oxa1', 5-
pentamethyleneformamidine)] cladribine orcé&ll lines originally derived from a patient with
T-cell acute lymphoblastic leukemia (MOt4l). We have made chemical modifications to the
cladribine molecule by converting the amino group at position 6 to therengdoup. It may

lead to the formation of new/highly active analogues of this undoubtedly important group of
biologically active compounds.

We have focused on the cytotoxic and genotoxic activity induced by tested analogues.
We investigated also the robé kinase ATR in deoxycytidine kinase (dCK). All probes were
analyzed in both the presence and absence of the selective ATR kinase inhi8@t.VE

The following methods were used: spectrophotometric assay with XTIB{&(3
methoxy4-nitro-5-sulfopheiyl)-2H-tetrazolium5-carboxanilide inner salt) and alkaline
comet assay with additional variant of this method including-freatment with proteinase
K.

The results demonstrated that all new derivatives of cladribine were effective against
leukemic cek. The most cytotoxic analog of cladribine was QLAMOR. The least potent
was CLA- FPAZ. Significant increase in DNA fragmentation in leukemic cells was observed
predominantly after CLAAMOR treatment. It has been proved that only EEMOR
exhibits theability to induce DNA protein crosdinks. Our results demonstrate also that ATR
kinase might controls dCK activity in response to synthetic derivative of deoxyadenosine
analogue.
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[A-5] IDENTIFYING OPTIMAL RADIATION DOSE TO INDUCE ROBUST
SYSTEMIC ANTI -TUMOR IMMUNITY
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Synergy of radiation and immune system is currently receiving significant attention in
oncology as nonerous studies have shown that cancer irradiation can induce strong antitumor
immune responses. It remains unclear, however, what are the best radiation fractionation
protocols to maximize the therapeutic benefits of this synergy.

In this work we develog a novel mathematical model that can be used to predict and
dissect the complexity of the immuneediated response at multiple tumor sites after
applying focal irradiation and systemic immunotherapy. We successfully calibitate
proposed framework witpublished experimental data, in which two tumors were grown in
mice at two spatially separated sites from which only one was irradiated using various
radiation fractionation protocols with and without concurrent systemic 9H10 immunotherapy

Model simulatons suggest that the optimal radiation doses per fraction to maximize
antitumor immunity are between -3 Gy, at least for the experimental setting used for
model calibration. This work provides the framework for evaluating radiation fractionation
protocds for radiationinduced immunamediated systemic antitumor responses.
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[C-34] PHARMACOGENOMIC PLATFORM BASED ON COMPREHENSIVE
MOLECULAR CHARACTERI ZATION AS A PROMISIN G TOOL TO SELECT
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Recent advances in translational research have provided some powerful tools for
personalized medicine. Cancer treatment is also evolving towards targeted therapy and
molecular diagostics is increasingly affecting treatment decision. This tendency is observed
particularly in tumour types lacking effective therapeutic options, such as glioblastoma with
median survival of 124 months following diagnosis.

EGFRUVIII, a truncated versianf the receptor expressed in-26% of glioblastomas, is
correlated with a resistance to EGERgeted therapies. DKIG, a unique glioblastoma cell
line with endogenous EGFRVIII expression, constitutes a suitable model for research on the,
yet not develoged, effective treatment for EGFRwplositive tumours. In this study DKIG
cells were subjected to a comprehensive DNA analysis aimed at identification of potential
therapy targets as well as promising anticancer polytherapies.

Next Generation SequencinGS) was applied to determine variants in sequences of
409 genes relevant for cancer biology. Multiplex Ligattmpendent Probe Amplification
(MLPA) analysis was performed to detect copy number alterations of 27 genes that are
frequently lost or gained itumours, particularly glioblastoma. Based on the obtained results
along with literature data, smatiolecule inhibitors and combinations thereof were selected
for subsequent analysis.

Reattime impendencéased analysis of normal cells was employed toludrc
cytotoxic synergy of inhibitors administered alone and in combination. Subsequently,
anticancer efficacy of mon@nd polytherapies was assessed orNM& cells with realtime
cell culture observation system.

Out of 8 analysed combinations of inhib&ptwo presented additive actincer effect
on EGFRuvllIkpositive glioblastoma cells, namely MK2206 (Akt inhibitor) administered with
JSH23 (inhibitor of NFkB subunit nuclear translocation) and afatinib (EGFR inhibitor)
administered with flavopiridol (CR inhibitor).

The study demonstrated in vitro effectiveness of two novel targeted polytherapies
selected for EGFRvlExpressing glioblastoma cells. Molecular characterization enabled to
identify genes related to EGFRUVIII signalling that were altered in-ND& cell line.
Subsequent analysis on pharmacogenomic platform verifiedc@amter efficacy of inhibitors
of these gene products under in vitro culture conditions. Therefore, on the example of
EGFRvlll-positive glioblastoma, it was proven that complexcingcal analysis, including
both pharmacogenomic platform and comprehensive molecular characterization, is a
promising tool to select therapy for a tumour type lacking effective treatment options.

This study was supported by Smart Growth Operational rome grant no. POIR.01.02@0-0035/15.
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[B-17] PS5 3DEPENDENT REGULATION OF ANTIOXIDANT SYSTEMS
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Cellular homeostasis strongly depends on redox balance understood as the equilibrium
between the generation of reactive oxygen speciesS|RiDring mitochondrial oxidative
metabol i sm, cellular response to radiation
eliminate them by an effective antioxidant response.

The protein p53 is known to play a role in the regulation of oxidagduoction
systems and cell responses to oxidative stress, but the precise mechanism remains unknown.
The beststudied interaction of p53 with antioxidative systems is that with superoxide
dismutase.

Here we present the analysis of gene ontology featurescioarray data that reveal
numerous genes involved in regulation of the redox potential which can beéepBB8dent
(including peroxiredoxin 3 and 4, glutaperoxiredoxin 4, glutathiongai@sferase P1,
NAD(P)H Quinone Dehydrogenase 1). We also presenttsdadicating that p53 affects the
redox potential by regulation of the total level of the 4eomymatic antioxidant glutathione.

The level of glutathione in human colon cancer cells lacking p53 protein (HCT116)p&3
lower than in wild type cells kb in control conditions and upon radiatiomduced oxidative
stress.

Our results suggest that p53 plays a role in regulation of several enzymatic and
nonenzymatic antioxidants.

This work was supported by grants no.: BEEB/RAU1/2017 t. 5 (A.P.H), UM@015/19/ST7/02984 (J.R.)
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In the course of a molecular dynamics simulation thousands of single molecules pass
through the active site of a protein. In order to fill the gap between tools which search for
tunnels and advanced tools employed for accelerated water flux investigations-BQUA
[1] was developed. It is an eaByuse tool which enables to analyze thewflof solvent
molecules that enter any selected region of the macromolecule during molecular dynamic
simulations. AQUADUCT [1] performs analysis of exits/inlets data and groups identified
tracks into clusters according to the chosen method of clustenzahe tool also provides
various definitions of the protein surface, thus allows to differentiate the location of trajectory
exits/inlets more precisely.

The aim of this study was to provide detailed description of water flow, through the
active siteof murine soluble epoxide hydrolase structure and explore the features offered by
AQUA-DUCT [1]. The study was performed based on 10 ns simulation of murine soluble
epoxide hydrolase structure (PDB ID: 1CQZ). Combination of various clusterization and
trimming options was used to validate previously described pathways in murine epoxide
hydrolase [2] and explore water throughput through particular tunnels. The results provide
selection of the best methods, which can be potentially useful for analysis df abgpersed
spherically in three dimensional space.

[1]. T Magdziarz et al. Bioinformatics 20133 (13): 20452046. doi: 10.1093/bioinformatics/btx125
[2]. Argiriadi MA et al. 1999 ProdNatl. Acad. Sci. USA 96: 106370642.

This work is supported byNational Science Centre Poland (www.ncn.gov.pl) grant SONABA
2013/10/E/NZ1/00649.
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The p53 protein coded by the major tumor suppressor gene TP53 is best studied in the
context of cancer formation. It is not surprising because TP53 is the most frequently mutated
gene in human canerP53 is a pleiotropic protein, which acting as a transcription factor, can
up- and downrregulate the expression of hundreds of genes involved in control of cell cycle,
apoptosis, metabolism, DNA repair and other cellular functions. Interestingly, p53 was
discovered because it was able to form a tight complex with a large T anteg@notein
coded by an oncogenic virus SV40. Other tumor viruses also code for proteins, which bind
and inactivate p53, e.g. the notorious oncogenic papillomaviruses (HPMsjeimub3
degradation by E6 protein. Surprisingly, p53 is also blocked by viruses, which are not
carcinogenic, e.g. SARS coronavirus. Moreover, p53 is activated when a cell is infected by
some viruses. Hence, there is apparently a strong antagonism be&@eandoviruses. The
cells have many antiviral proteins at their disposal. The antiviral effector proteins interfere
with life cycles of viruses at every stage, from virus entry into cells to the formation of
progeny viral particles. These proteins are @ painnate immunity, a system that defends
cells against infectious agents, including viruses. This part if immune system was formed
during millions of years of evolutionary arms race between cells and pathogens. Many
antiviral effectors are upegulatedby interferons- signaling proteins secreted by some
infected cells. Interestingly, it was found that many genes stimulated by interferons were also
up-regulated by p53. The mechanism of this phenomenon is poorly studied. It is known that
p53 directly upregulates the transcription of some interfestimulated genes, e.g. IFI16,
ISG15. Moreover, p53 also positively regulates the expression of transcription factors, e.g.
IRF5, IRF7, which directly stimulate the transcription of interferon genes. We filnand
treatment of cells simultaneously with actinomycin D and m3én (A+N) strongly
stimulated p53. Actinomycin D activates p53 by a mechanism, which is not well understood
but it apparently involves activation of some kinases phosphorylating p53n-Raitl
activates p53 by inhibiting its negative regulatddDM2. There is strong synergy between
these two substances in inducing p53 phosphorylation on key amino acid residues like serine
46 and serine 392. Consequently, many knowntpfget genes wergisergistically induced.

Our analysis of RNAseq results revealed that approximately 500 transcripts were up
regulated at least #old by A+N in A549 cells. The bioinformatic analysis of gene
expression data showed that in addition to regulators of ap®pthe A+N treatment
preferentially activated antiviral genes. We have selected few of them, which were not
previously identified as p53 targets, and we performed experiments strongly indicating that
these genes were directly regulated by p53. One oktheses is a master regulator of
interferons, coding for a protein triggered by viral cytosolic DNA molecules. Moreover, we
found that p53 phosphorylation following A+N treatment was inhibited by C16, a compound
believed to be a specific inhibitor of PKRnkse- an antiviral protein coded by interferon
stimulated gene. However, the cells with knockiesvn expression of PKR were still
sensitive to C16, what indicated that other enzyme was involved in p53 activation leading to
the induction of innate immuritgenes.

This work was supported by the Polish National Science Center NCN (Grants n0.2013/11/B/NZ5/03190 to MR,
2014/15/DINZ5/03410 to AR)
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[B-12] SINGLE NUCLEOTIDE POLYMORPHISM OF TERT GENE IN A GROUP
OF EXTREMELY SENILE PATIENTS
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Research on nohanisms of human senescencbdasomingmore and more important
for societies indeveloped countries due to negative changes in age structure of their
populations (increase of number of aged persons). Moreover, knowledge exfutanland
environmental causes of aging will contribute to alleviation of quality of life at it end period.

The hTERT (human Telomerase Reverse Transcriptase) protein has 127 kDa and has
enzymatic activity of RNA dependent DNA polymerase. It is imporiannaintenance of
chromosome structure and its activity is correlated with aging process.

Presented research focuses on one single nucleotide polymorphism (SNP) in TERT
gene encoding hTERT protein. 20 persons, both men and women, of the-ape B&ars
donated peripheral blood samples. As control, umbilical cord blood obtained from random
births was used. DNA was isolated from 0,5 ml of whole blood. Subsequently one locus was
genotyped and nucleotide polymorphism was evaluated.

The results clearly shw that the considered SNP is more frequent in group of
extremely senile persons than in control group.

The authors acknowledge support by the Medical University in Lublin (grant No DS 222/17).
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[C-35] THE CHARACTERIZATION OF THE MODIFIED POLY(2,6 -DIMETHYL -
1,4PHENYLENE OXIDE) HYBRID MEMBRANES WITH MAGNETIC FILLERS
AND THEIR POTENTIAL USAGE IN AIR SEPARATION
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Nowadays, the major goal of separationhtedogy is the development of polymer
materials to obtain gas separation membranes with high permeability, selectivity and
resistance. This goal could be achieved via chemical and/or physical modification of existing
polymers, especially commercial one.Ah h e r way to i mprove membr a
properties is the incorporation of inorganic materials (carbon molecular sieves, carbon
nanotubes, silica nanoparticles, zeolites, metal organic framework, etc.) into a polymer
matrix. All these operations prme materials which due to their unique properties have many
potential medical and industrial applications (biomedical, air separation, CO2 removal,
hydrogen recovery, aerospace, sensors, photocatalysis, magnetic devices, etengnesic
shields and nerowave absorption materials, coatings, powder metallurgy, etc.).

The aim ofthe presented work (@ontinuation of our earlier reseajclwvas to prepare
and characterize new inorgarooganic hybrid membranes based on modified polymer
matrices NaSPPO or PPO filled with magnetic particles.

The synthesized homogeneous and magnetic hybrid inorgegacic membranes
have been characterized in terms of their chemical, gas transport, magnetic, mechanical and
rheological properties. The magnetic matrix of PP® membranes influenced the introduced
magnetic particles, resulting in membranes with improved gas transport and magnetic
properties. The higher permeability and selectivity of PrSPPO membranes could be explained
by the fact that they were more hydroph#énd trivalent Pr3+ counterion was a better cross
linking agent causing the increase in density and decrease in free volume of polymer. The
results showed that the introduced modification caused mainly the increase in gas
permeability and diffusivity. Hwever, a slight increase in selectivity and solubility was also
noted. It was found that the mechanical and rheological parameters and gas transport
properties of magnetic membranes were improved by the increase of magnetic particle filling,
decrease in pder particle size and selection of appropriate type of polymer matrix.
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[B-27] IMPACT OF ADIPOSE DERIVED STEM CELLS ON THE LIMBAL
EPITHELIAL STEM CELLS UNDER INFLAMMATION CONDITIONS
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Limbal stem cells deficiency (LSCD) is the m@®mmon disease leading to cornea
opacification. In case of LSCD the corneal epithelium is invaded by surrounding tissues,
especially by conjunctiva. Major cause of such problems are chemical burns, mechanical
damage or bacterial infection. To treat tdisorder, the transplantation of corneal limbus
from healthy donors is considered. The lack of donor limbus forces the search for alternative
treatment methods.

Mesenchymal stem cells (MSC) are promising opportunity in the regeneration and
restoration of dmaged tissues. Adipose derived stem cells (ADSC) are one of the most
simple in insulation MSCs which could be o
autologous stem cells makes it a grate material in the aspect of biosafety and excludeé the nee
for determining bio and immune compatibility.

The presence of inflammation may change
(LESC) regeneration. Thus the aim of the study was to examine the influence of ADSC on
LESC in the presence of pmflammatory factor. Here we present the results e€wture of
ADSC with LESC under inflammation conditions induced by LPS.

For the experiment we used adipose derived stem cells line (Lonza) at passage 3.
LESC were provided by the courtesy of Department afrivbial Biotechnology and Cell
Biology, University of Debrecen, Hungary.

LESC were treated with LPS for 24h to induce the inflammation. The dose of LPS
used for inducing the inflammation was set by MTT assay results and literature data. After the

incubaton, cells were passaged to new dishes. The expressioreofill-2 , | FN210 and
was confirmed by ELISA tests t. Natimulated cells were used as a control.
Simultaneously, ADSC were cultured in se

The coculture of both types of cells was set for 24h. Another examined group was LPS
induced LESC treated by conditioned medium collected from ADSC culture, conducted in
T25 flasks. Each examined group had a control.

All analyzed proteins were present in the testedlia. The results showed differences
in the expression of H6.
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[B-31] EXPRESSION OF MELATONIN RECEPTORS GENES IN COLORECTAL
ADENOCARCINOMA TISSUES
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The activity of melatonin in suppressing tumour development is based on its inhibition
of processes such as tumour transformati@ngiogenesis, and metastasis. The
antiproliferative and immunomodulatory effects of melatonin have been investigated in
various types of neoplasms including melanoma, breast, prostate, ovarian, hepatocellular and
colorectal cancer (CRC). In humans andestmammals, two @roteinrbound specific high
affinity receptors (MT1 and MT2) mediate most of the melatonin physiological and
pharmacological actions. Numerous studies have focused on the role of MLT and its
receptors in prevention, diagnosis and tresatt of CRC.

In the present study, we have studied the difference in melatonin receptors genes
expression in colorectal adenocarcinoma tissues in relation to clinical stage of cancer.

A total of 24 pairs of surgically removed tumoral and healthy (maljgtrssues
samples from colorectal cancer patients at clinical statjeanid IlI-IV were collected. The
patients were aged between-Bb years and had not received any chemotherapy or
radiotherapy treatment. Healthy control tissue specimens (markedd{&)obtained from an
area 10 mm outside of the histologically negative margin. As second control, ten normal
samples (K1) were taken from subjects whose large intestine tissues were reported as non
tumoral after colonoscopy. The tumor specimens were dhvigk® two groups according to
the 7th edition of the AJCC/UICC staging system of CRC: stages | and Il (LGC) and IIl and
IV ( HGC). Expression of mMRNA genes was studied by microarraydG3A analysis. The
analysis of genes expression profile was per&armusing commercially available
oligonucleotide microarrays of HG133A.

The profiling analysis identified differences in MT1 and MT2 gene expression levels
between each of the groups. Expression of MT1 mRNA was the lowest in normal samples,
increasing liearly in K2 and LGC specimens. The highest signal of the MT1 transcript was
found in samples from patients at clinical stagéis The MT2 mRNA expression increased
slightly from K2 to HGC samples. Analysing two control groups only, we observed the high
expression of MT2 mRNA in normal tissues (K1) which decreased in marginal samples (K2).

The study group showed the differences in terms of age, gender, clinical and
nutritional status. All summarized factors affect the activity of the melatonergic system.
Furthermore, the microenvironmental regulation of colorectal cancer growth, invasion and
metastasis play an important role in melatonin receptor expression. Monitoring the expression
levels of genes that are related to melatonin receptors may offer agysttat@nticipate
tumour development and estimate the molecular changes that occur during carcinogenesis.
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[B-32] THE INFLUENCE OF DIABETES MELLITUS TYPE Il AND INSULIN
RESISTANCE ON ADIPOSE-DERIVED STEM CELLS
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Mesenchymal stem cells (MSCs) are somatic, multipotent cell which can be derived
from different tissue. One of the richest source of MSCs is adipose {(AB&C, adipose
derived stem cells). There are many various experiments which show advantages of using
mesenchymal stem cells in regenerative medicine. ADSC have a natural ability to
differentiate into osteoblast and they can be used in treatment of heosdeds.
Unfortunately diabetes mellitus may effect ADSC vital functions.

In the present study wmmvestigated the influence of diabetes mellitus type 2 on
proliferation and differentiation potential of adipose derived stem cells.

The fat from subcaineous abdominal adipose tissue was acquired by lipoaspiration
from 23 participants. All participants were divided into three groups: T2D (type 2 diabetes)
group of 9 patients, IR (insulin resistance) group of 6 patients and C (control) group of 8
healthypar t i ci pant s. Al patients took part I n
informed about the research and consents were obtained from all participants. The study
protocol was approved by Bioethics Committee of the Medical University of &ilesi
KNR/0022/KB1/82/11/15/16.

Analysis consisted of two steps. First step included proliferation assays of cells,
molecular analysis of proliferation markers and flow cytometry identification of proteins
characteristic for mesenchymal stem cells (CD73, GO®D105). Next step consisted of
analysis of osteogenesis differentiation potential of cells based on the expression of genes
specific for osteoblasts (RUNX2, SPP1, ALP, BGLAP) and Alizarin red staining.

The results show that diabetes mellitus charsggre parameters of adipose derived
stem cells. Moreover, we observed differences in the proliferation potential of ADSC in the
group of insulifresistant patients.
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[C-16] COMBINATION OF ANTIVASCULAR AGENT 17 DMXAA AND INHIBITO R
OF HIF-1 U DIGOXIN INHIBITED MELANOMA TUMOR GROWTH
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of Animal Physiology and Ecotoxicology, University of Silesia, Bankowa 9 St., Katowice, Poland

One d thetargetsof anticancer therapy may be blood vesdmi$h the already existing
ones (antivascular therapy) and the newly emergif@tiangiogenic therapy)Vascular
disrupting agents as DMXAA inhibit tumor growth only for a short period of time atiéh
rapid tumor growth is observed. Among others, hypoxia and appearance of transcription
factor HIELU are responsible -Lbr actiumatress regv ewalh
responsible for tumor growth, such as angiogenesis. Tumor angiogenesisesptood
supply and thereby stimulates tumor regrowth. The aim of our study was to investigate the
potential of inhibition of murine melanoma growth by combining two agents: antivascular
DMXAA and the inhibitor of HIF1 U digoxin and explaining the mianism of action of
this combination. After DMXAA treatment tumor size was reduced only for limited time.
After 7 days regrowth of tumors was observed and number of vessels was increased
especially in the peripheral areas of the tumor. DMXAA also induded influx of
inflammatory cells such as macrophages, Cbgtotoxic lymphocytes, NK cells andD4+
lymphocytes. Digoxin administration inhibited the growth of tumors. Administeration of both
agents in the proper sequence significantly inhibited the regroivtumors. Combination
therapy reduced the number of newly formed vessels. In the tumor bearing mice treated with
the combination of DMXAA and digoxin, the number bfl macrophages, CD8+ cytotoxic
lymphocytes, NK cells ando a lesser exten€D4+ cellswas increased. The combination of
antivascular agentswith HHEU i nhi bi t ors appears to be an ef

The study was supported by Grant UMNQ15/17/N/NZ4/02738 from the Ministry of Science and Higher
Education (Poland).
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[B-39] HSPA2 KNOCKDOWN AFFECTS REDOX HOMEOSTASIS BUT HA' S
NO EFFECT ON GROWTH, MOTILITY, ADHESION AND CHEMORESISTANC E
OF HUMAN NON -SMALL CELL LUNG CANCER CELLS
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The HSPA2 gene is a poorly characterized member of the human heat shock protein
HSPA (HSP70) family encoding chaperone proteins. HSPA2 is abundantly expressed in the
testis and plays a crucial role in regulating spermatogenesis. Beside 2HSPR#esent in
several types of somatic tissues, including epidermis and bronchial epithelium. We have
recently found that HSPA2 participates in the process of epithelial keratinocyte
differentiation. HSPA2 is frequently overexpressed in wide varietyaoters. We showed
previously that a high HSPA2 expression in tumors correlates negatively with survival of
nontsmall cell lung carcinoma (NSCLC) patients. Recent literature data suggests that HSPA2
can have significant impact on the malignant phenotypamdus cancer cells.

The aim of this study was to examine the role of HSPA2 in NSCLC cells. We used
lentiviral vectormediated gene transfer and RNA Interference technology to stably
knockdown HSPA2 expression in normal bronchial epithelial cells, seyged of NSCLC
cell lines, and cells derived from breast and cervical tumors (to compare our results with data
published by others). Specific and significant reduction of the HSPA2 level in bronchial
epithelial cells had no effect on proliferation and raigpn, but coincided with reduced ability
to form colonies and lower adhesion to fibronectin. On the contrary, cancer cells deficient in
HSPA2 expression showed no alterations in proliferations, clonogenic potential, adhesion and
migration. However, onlyin cancer cells HSPA2 deficit manifested by ROS disbalance
accompanied by decrease in mitochondrial membrane potential, reduction in number of active
mitochondria and alterations in mitochondrial ultrastructure. Surprisingly, these changes did
not contribted to higher sensitivity of HSPAQeficient cells to classic chemotherapeutic
agents. Finally, we excluded the possibility that lentiviral vectors used by us for gene transfer
would introduce unwanted bias into our study and obscure potential effecP@f depletion
on cancer cells. For that purpose, we used lentiviral vectors to knockdown the expression of
the HSPAL1 gene, a wedtudied cancerelated member of the HSP70 family. As expected,
HSPAL silencing led to senescent phenotype of cancer celtsréhilts ultimately confirmed
suitability of lentiviral vectors for studying effects of HSP depletion in cancer cells.

In conclusion, on the contrary to results published by others, our findings convincingly
show that HSPA2 plays minor (if any) role iromoting growth, migration and adhesion of
various types of cancer cells. HSPA2 can be important for the maintenance of redox
homeostasis in cancer cells, however functional significance of this phenomenon is at present
unclear. Instead, we found that HSPA&an regulate clonogenic potential and adhesion of
normal bronchial epithelial cells. This implicates, that similarly to epidermis, HSPA2 can be
involved in the process of bronchial epithelial cell differentiation.

This work has been supported by Nagib&cience Centre, research grant NCN no. EEX23/09/B/NZ5/01815
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[A-10] SUBSTRATES TRAPPING BY PROTEIN SURFACET IN SILICO STUDY
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LinB [ 1] (PDB | D: 1MJ5) i s a heselfamidylofk ane de
enzymes. It is an enzyme responsible for transforming haloalkanes into inorganic halide ions
and alcohols. It consists of 296 amino acid residues form into two domains. The active site is
formed by residues located inside a cavity betweerettves domains. This cavity is mostly
hydrophobic and hence suitable for haloalkane binding. A halide binding site is formed in a
pocket in the active site, and adjacent is the catalytic triad, Asp108, His272, and Glu132.

Prior to reaction, substrateseal to be transferred frorthe surrounding solution to the
protein surface and then to the active site cavity. Often substrates have a long road within
different hydrophobic and hydrophiliaegions of a protein until they reach active site. The
individual steps of a reaction may occur in different environments. Transporting substrates
from one region to another is not always trivial [2]. To help experimentalists in understanding
delivering substrates and process of catalysis, in silico study were done.

The Amberl4 [3] package was used to study spontaneous substrate delivery. Classical
100 ns long molecular dynamics simulation were performed in ten repetition for each ligand.
The preliminary results of the analysis of simulations with two different ligands:
bromocyclohexane and 1,2 dibromoethane show that we are able to capture the substrates
entry phenomena using classical MD simulations. Moreover, we are observing that particular
compartments of protein surface are able to trap and hold substrate piheirtentry to
active site. Detailed analysis provides information about the retentions of ligands in different
part of protein surface. Based on our study, the suifgaed contact map has been
constructed which might shade the light on importancegaintl transportation phenomena
for selectivity and activity of LinB enzyme.

[1].Oakley AJ. et al. Biochemistry.2004, 43, 8318.

[ 2] . G- ChkemRev 2013, 143, 5875923.
[3].Case DA et al. AMBER 14. University of California, San Francisco, 2014.

This work is supported by National Science Centre Poland (www.ncn.gov.pl) grant HARMONIA DEC
2015/18/M/NZ1/00427.
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[A-28] A WEB APPLICATION FOR REAL -TIME PCR DATA ANALYSIS
Sebastian Studentlakub Port
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As progress is being made in the molecular biology and genetics areas, a great number of
researchers aim to find an application of this knowledge in the industry or try to explain the
mechanisms of genetic disorders and diseaBeshniques used in these research, such as
reattime PCR, provide data of great size that cannot be analyzed without using computational
methods. These can be very challenging and time consuming for researchers without proper
experience and skills, so tieeis a demand for free and simple to use tools that would provide
comprehensive and clear results.

A web application called ASimple gPCRO wa:
analysis of reatime PCR fluorescence data. It was created using tlemvitonment and

Shiny package to build interactive web app. After providing the raw Ct values data directly
from RealTime PCR instrument, the program calculates the fold difference of gene
expression. We use modified CT method to take multiple refeiggmoes and gene specific
amplification efficiencies into account. We can quickly analyze huge experiment schemes
with more 96 and 384well plates by uploading the configuration file with the information
about the placement of the samples on each multplatié. Using the graphical interface we

can choose the reference genes and the control samples.

The result table with normalized relative gene expression qPCR data is shown directly in the
online application, which can be downloaded in the Excel file forkVe can visualizes the

data using the boxplots figure for each provided sample. The tool has a clear user interface
containing examples of the files needed to start the analysis and a comprehensive user guide.
The user can use this application withouy @nogram installation directly form the internet
There is no need to install the program, it is available on the internet, making it easily
accessible and simple to use by any researcher.

The research was supported by grant BERIB/RAU1/2017 t.32 frore Silesian University
of Technology.
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Ectosomes are small heterogeneous membrane vesicles generated by budding from the
plasmamembrane in a variety of cell types, including tumor cells. They are shed into the
extracellular space and considered as an alternative form of intracellular communication in
which information is transmitted from the originating cell to recipient celisomt direct ceH
to-cell contact. Through horizontal transfer of a variety of biologically active molecules
(proteins, lipids and/or nucleic acids), tunt®rived ectosomes may play functional roles in
oncogenic transformation, tumor progression, invgsinatastasis, angiogenesis promotion,
escape from immune surveillance, and drug resistance.

In the present study ectosomes released in vitro by metastatic cutaneous melanoma
(CM) WM266-4 cells were isolated from conditioned culture media by sequential
certrifugation. Subsequently, their cangaomoting effect on less invasive, primary CM
WM115 cell line was analyzed in terms of altered proliferation (Alamar Blue assay) and
migratory properties (wound healing assay).

The results showed that-t®ur incubéionwi t h t wo di fferen)Y doses
of WM266-4 ectosome sample caused an increased migration of WM115 cells in wound
healing assay. The velocity of wound closure was approximately three times higher for
ectosomereated cells in comparison tontrol, however this effect was not dose dependant.
Moreover, higher fluorescence intensity of reduced Alamar Blue reagent was measured after
i ncubation with ectosome sample (7,5 Ol or 15

Taken together, our ressisuggest that ectosomes released by metastatic CM cells
might directly stimulate proliferation and migratory properties of less invasive cells, thereby
facilitating disease progression.

This work was supported by the grant from the Jagiellonian UntyarsKrakow (K/DSC/004659).
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The objective of the work was to design and implement the deep convolutional neural
network as a tool for thautomated early detection of Alzheimer disease, that means at mild
cognitive impairment stage. Early detection can be achieved by the use of medical images
from magnetic resonance imaging.

The neural networks were first proposed in 1947 and for many yeaesnot popular
due to the complicated training process. The introduction of multicore CPU and graphic
CPUG6s allows for not only much faster tra
dimensionality (depth of the network). The convolutional netw@@$N) are an example of
deep networks that are constructed of a cascade of layers containing convolutional filters. In
such a cascade the size of the filter varies and allows to detect different image features.
Al zhei mer 6s di s e as edpfofré&s}ive nesirol@gicall disgasenokthedrain. v e
Mild cognitive impairment (MCI) is considered as an early stage of AD.

The proposed model of CNN consists of: 4 convolutional layers of 32, 64, 128 and 128
filters (7x7, 5x5, 5x5 and 3x3 pixel size), 3 2p&el max pooling layers and 3 fully
connected layers. The activation functions were RelLU and Softmax.

I n the study MRI Il mages from the Al zhe
(ADNI) were applied. The database collects data such as MRI and PET irgagescs,
cognitive tests, CSF and blood biomarkers. Our dataset includes 2,014 historical scans. Each
slice of MRRAGE sequences with brain tissue was normalized, rescaled and given as an
input for the CNN.

The results of the classification with CNN aggliion allow to differentiate between
patients with MCI, patients with AD and healthy controls with 92% accuracy. The sensitivity
the early stage of Al zheimerés disease ( MCI
networks could be successfullgad as a method for the automated image analysis resulting
in diagnosis of early AD. Currently a 3D model of convolutional neural network is being
developed, which will be used on the whole MRI image. This approach may result in better
performance as comped to 2D convolutions on slices. The researchers also believe that the
application of the deconvolution process could help identify a robust imaging biomarker.

This work was financed by project granted by Narodowe Centrum Nauki: 2015/19/B/ST6/01736
Additionally, FB was financed IBKM- 508 /RAU1/2017; 02/010/BKM17/0083 topic 42.
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The Raf/Ras/MEK/ERK pathway plays crucial role in regulating various cellular
processes such as cell growth, proliferation, survival and apepief (Rapidly accelerated
fiborosarcoma) kinases are members of serine/threonine protein kinase family of signal
transmitters and include three isoformsR@f (also termed Ré&f or GRaf1), A-Raf and B
Raf. GRaf overexpression is a phenomenon occgrimmany types of cancer where it is
considered to be a crucial factor in tumorigenesis and invasion of neoplastic cells. Drugs
targeting the MEK/ERK pathway at the level of Raf may be particularly useful in the cancer
therapy because Raf is the key aator of the ERK pathway.

The aim of the study was to verify whetheiR@f knockdown in HelLa cell cultures
would improve efficiency of anticancer therapy with xanthone derivatives. Five aminoalkanol
xanthone derivatives, synthesized at the Department obr@anic Chemistry (CMUJ,
Krak:- - w, P o hduded )n the stugly deie to their previously designated significant
antitumor activity. Nat ur a-mangosim twhr® nseds as g a mb c
reference compounds. Antisense oligonucleotide (ASO) and endoribontgtepaeed
SiRNA (esiRNA) were uxd to knock down @Raf expression.

Expression of €Raf was efficiently silenced in cell cultures transfected with either
esiRNA or ASO. In cultures subjected teRaf silencing IC50 values for or all xanthone
derivatives significantly decreased (by theava ge of 52. 03N5. 37-%) in ¢
transfected cultures or cultures transfected with control (scrambled) siRIRaf €ilencing
also led to significant apoptosis enhancement, as well as a decrease in proliferation rate,
determined by EdU incorporah assay (ThermoFischer Scientific) and by clonogenic assay.
Finally, significant decrease in BD Matrigel invasion was observed. Additionally, a selective
modulator of CRaf, GW5074 (Sigma&ldrich) was used to study potential synergism
between xanthonesd GRaf inhibition. The values of Combination Index were in the range
between 0.685 and 0.874 indicating synergism between all the studied xanthones and
GW5074.

Taken together, these results suggest thRRaCsilencing can be a strategy to improve
efficiency of the xanthondsased anticancer therapy. Furthermore, the use of
pharmacological inhibitor GW5074 leads to synergistic effects in the combined xanthones
treatment.

The study was supported by Medical University of Silesia funding {ki8¥8/N/6/B ad KNW1-090/N/7/B).

16C



[B-53] RUNX1 AND RUNX3 GENES IN ACUTE MYELOID LEUKEMIA
DEVELOPMENT
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Acute myeloid leukemia is a malignanof white blood c#s characterized by clonal
proliferation of myleoid progenitor cells in bone marrow and peripheral blood. The etiology
of acute myeloid leukemia is not yet fully identified, however it is known that some genetic
factors can contribute to its manifestati®UNX1 and RUNX3 genes can be mentioned here,
both playing role in the transcription process.

The aim of the study wase evaluate RUNX1 and RUNX3 genes expression level in
patients diagnosed with AML. The investigated group consisted of 43 patiemen#sh and
21 men. Peripheral blood remaining after routine tests was used for research. Relative
RUNX1 and RUNX3 genes expression level was assessed usiignme&CR method.

The relative expression level of RUNX1 and RUNX3 g@eraries among selected
cases. The latained results were related to some clinicopathological features. Expression
levels of RUNX1 gene tended to be higher and more variable among women (P=0.044).
Death occurrence was more frequent among patients with higher RUNX3 expression level
(P=0.036). These findings suggest that gender can affect the expression level of RUNX1 gene
and probably influence the process of AML development among women and men. It can be
also concluded that RUNX3 can serve as a new potential prognostic factontsPaith a
higher expression level have generally poorer outcomes. However, the obtained results must
be confirmed on a larger group of patients.

This study was supported by Statutory Funds of the Department of Pharmaceutical Biochemistry and Molecular

Diagnostics, Medical University of Lodz 508/B502/50331-001 and Funds of the Faculty of Pharmacy,
Medical University of Lodz 56@3/3-015-02/50234-089 and 5023/3-015-02/50234-088.
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[B-21] PROTEOMIC ANALYSIS OF CUTENUOUS MELANOMA ECTOSOMES
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Ectosomes are rather heterogeneous population of extracellular vesicles with diameter
ranging from 0.1 to ®m t hat is released to intercellul
including tumor cells. The biological and clinical significance of ectosome secretion in cancer
has been a subject of sustained research. It is well established thatlerimed ectosmes
play functional roles in oncogenic transformation, tumor progression, invasion, metastasis,
angiogenesis promotion, escape from immune surveillance, and drug resistance, thereby
facilitating disease progression.

The present study was the first to cwerize ectosomal proteome from two primary
cutaneous melanoma (CM) cell lined¥VM115 and WM793. Ectosomes were isolated from
conditioned culture media by sequential centrifugation and analyzed with the use of nanoLC
MS/MS. First, the ectosome proteinngales were prepared using paramagnetic bead
technology, reduced and subjected to trypsin digestion. Then, peptides were analyzed using an
UltiMate 3000 RSLCnano System coupled witiE@active mass spectrometer with DIBS0
Digital PicoView nanospray sourcdhe RAW files were later processed by the Proteome
Discoverer platform and searched against the SwissProt database. Subsequent Gene Ontology
(GO) annotations were made with the use of DAVID 6.8 database.

As a resulttotal numbers of 1349 and 1207 piogewere identified in WM115 and
WM793 ectosomes, respectively. Both ectosome samples had the common set of 807 proteins
that could severely impact melanoma invasive and metastatic potential. GO analysis showed
the most abundant groups of ectosomal preteire implicated in tumor cell motility, ECM
remodeling, angiogenesis as well as in drug and immune response.

Data provided by this study might be of great interest tontkeéanomascientific
community and further the knowledge on the role of ectosom&irprogression. It might
also become valuable for the identification of diagnostic and prognostic biomarkers for CM.

This work was supported by the grant from the Polish National Science Centre (2013/11/B/NZ4/04315).
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[B-41] HSP70 INHIBITION AS THERAPEU TIC STRATEGY FOR NON -SMALL
CELL LUNG CARCINOMA, IN VITRO STUDY

Dor ot a $'cDamignl SojkBsAlgnieszka GoglePi g § d,wskkaat ar zy nfa Kl a
Natalia Vydra, Krystyna Klyszcz, Sylwia Hasterok Zdzi s ga'w Kr awczyk

Center for Translational Research and Molecular Biology of Cancer, Maria SklodeDusii@ Inditute i
Oncology Center, Gliwice Branch, PolantFaculty of Biology and Environmental Protection, University of
Silesia in Katowice, Poland

Heat shock proteins (HSPs) are molecular chaperones subdivided into several families
based on their molecular vgéit. The HSPA (HSP70) family, one of the most conserved
family in evolution, in human consist of twelve proteins. The HSPA proteins are involved in
protein quality control and can be considered as a potent buffering system for cellular stress,
either fromextrinsic (environmental, physiological) or intrinsic (oncogenic) stimuli. HSPA
have been implicated in numerous diseases. HSPAs are usually overexpress in various human
tumors, including norsmall cell lung carcinoma (NSCLC), and a high expression otthes
proteins is typically a marker for poor prognosis. HSPAs are considered important for
survival of cancer cells. Due to their cytoprotective roles, these proteins may help protect
cancer cells against chemotherapgluced cell death.

In this study we agssed the response of human NSCLC cell lines to targeting HSPAs
activity, either by specific RNAmediated knockdown of HSPAs isoform expression or by
application of small molecule pa#SPA inhibitor. We also tested whether such strategies
could sensitizecancer cells to cisplatin or bortezomib, anticancer drugs used in NSCLC
therapy. We found that neither specific silencing of HSPAL (the major -stichssble and
cytoprotective protein) nor HSPA2 (differentiatioglated chaperone) expression, showed
signficant impact on NSCLC proliferation or viability. It is wort noting that both HSPA1 and
HSPA2 were found highly overexpressed in NSCLC cells. Instead, we observed a massive
reduction in cellular viability when NSCLC cells were exposed to-H&RA inhibibor
VER155008. We found that VER155008 effectively induced apoptotic cell death via reducing
the level of Bagl, a multifunctional and antiapoptotic protein. Unfortunately, combination
treatment with cisplatin were unable to decrease cellular viabilityrioeylwat achieved by
VER155008 or cisplatin alone. Nevertheless, we observed increased toxicity when
VER155008 was combined with bortezomib, a clinically useful proteasome inhibitor. Similar
effect we observed when proteasome function in VER155@a8&ed ells was blocked using
MG132.

We found that simultaneous inhibition of multiple HSPA family members by pan
HSPA inhibitor showed effective anticancer activity. Our study also showed that HSPA and
proteasome inhibitors combination have additive toxic efiedNSCLC cells. Our findings
indicate that HSPAs can represent an interesting target to establish a novel approach for the
treatment of NSCLC.

This work has been supported by National Science Centre, research grant NCN r20LE@/B/NZ5/01815
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[B-4] PHARMACOGENETIC MODELS OF ADVERSE REACTIONS TO FAC
CHEMOTHERAPY IN BREAST CANCER PATIENTS

Kar ol i na JloflcaznaPa J ®d ma  aa GRomta BatkiewiszkLacyna
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Center for Translational Research and Molecular Biology of Cancer, Maria SklodeWusgha Institute
Oncology CenterGliwice Branch

Ore of the major problems in breast cancer
response to the same medication. Adverse reactions to chemotherapy make a significant
clinical problem due to decreased quality of life, prolongation of treatment androeimient
of negative emotions associated with therapy.

In this study we evaluated the genetic and clinical risk factors of FAC chemotherapy
related toxicities in the group of 324 breast cancer patients. Selected genes and their
polymorphisms were involvedn FAC drugs transport (ABCB1, ABCC2, ABCGZ2,
SLC22A16), metabolism (ALDH3A1, CBR1, CYP1B1, CYP2C19, DPYD, GSTM1, GSTP1,
GSTT1, MTHFR, TYMS), DNA damage recognition, repair and cell cycle control (ATM,
ERCC1, ERCC2, TP53, XRCC1).

The multifactorial risk moels that combine genetic risk modifiers and clinical
characteristics were constructed for 12 toxic symptoms. The majority of toxicities was
dependent on the modifications in components of more than one pathway of FAC drugs. Also,
the impact level of clinial factors was comparable to the genetic ones. Furthermore, for the
carriers of multiple high risk factors the chance of developing given symptom was
significantly elevated. Our results emphasize the complex nature of adverse effects during
FAC breast carer therapy, including the interplay among the polygenic inheritance of genetic
and clinical risk factors.

The predictive models that engage multiple factors could be potentially useful in
personalized approach to cancer treatment. The tool that enabdephaetion of patients
group in terms of expected toxicity and therefore allows the tailoring of treatment to the
characteristics of given patients, could sign
life and also outcome.

This work was finacially supported by National Science Centre grant no. 2012/07/N/NZ5/00026
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[B-5] CORRELATION BETWEEN RADIOSENSITIVITY AND BACKGROUND
RADIATION -INDUCED COPY NUMBER VARIATIONS

Joanna Tobias', Najla Al-Harbi?, Sam Bin Juda?, Salma Maji?, Ghazi Alsbeh?
Joanna Polanska
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Copy Number Variations (CNVs) are construed as DNA segments longer than 1 kb
which vary in copynumber between gemes. They include deletions and amplifications,
which arise by several DNA repair mechanisms, also as a response to radiation. CNVs
influence gene expression levels in numerous ways. Hence, they are associated with various
diseases, including mental, melogical and autoimmune disorders as well as cancers. The
aim of this study is to investigate the r
detected CNVs as well as to select genes affected by those significamusopgr changes.

Fibroblastscollected from 135 noirradiated patients served as the material for this
study. After the clonogenic assay the parameter of surviving fraction at 2 Gy (SF2) with the
threshold value equal to 0.325 was applied to characterize the radiosensitivity.ugaligeq
52 radiosensitive and 83 regular response-imadiated cell lines were used for CNV
detection with Affymetrix CytoScan HD microarrays. As a result, values of Fold Change (FC)
defined as the binary logarithm of ratio of signal intensity from goéaand the reference set
were obtained for every cell line and every measured marker. Both groups were compared
with the use of various statistical methods: Shapitk test, ManaWhitney U test and
Storeyds procedure f or ethad theieptimaion tofetlsetsizena c o
differences between the groups with ym@ar amet ri ¢ Cohends d modi f
CNVs with at | east medium effect size bas
Spearmands corr el at iFardunttienal\aralgsis oftgénesiaffectdd @y a n
significantly correlated CNVs was performed on the basis of the Gene Ontology database.

Over 10% (17,198 markers) of all differentiating features have at least medium effect,
with 46 of them having an effect slsified as large. 11,546 of these CNVs are not located
i nside any gene. Remaining are | @tRstamdd6 wi t h
56 UTRs. Correlation between FC and SF2 wa:c
1% of e anodn-83Rs. Bliough the correlation was not corroborated for over 3% of
introns and intergenic fragments, these proportions are not high enough to state that they do
not occur by chance. Significant correlation was confirmed for almost 97% of all at least
medium effect differentiating markers (including all with large effect), which amounts to
16,617 features. Those markers are located inside 2,545 genes. Biological processes involved
in functioning of nervous system are numerously represented (GO:0093050035235,
G0:0050896, GO:0099537, GO:0007399) in the set of GO results for selected genes, which is
reflected in many publications and studies concerning individual radiosensitivity and
neurological dysfunctions.

The performed study proved that there as significant correlation between
radiosensitivity and some autosomal Copy Number Variations iArremhated cells. These
results indicate that selected cepymber alterations involved genes which products are
associated with various processes cruoiathe proper functioning of organisms.

This work was financially supported by SUT Grant Number BK 204/RAU1/2017/9, NSTIP KACST B101429
and 15MED411420.
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[B-40] HEAT SHOCK TRANSCRIPTION FACTOR 1 (HSF1) AS A POTENTIAL
REGULATORY ELEMENT OF ESTROGEN SIGNALING
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Estrogens are known as the important regulators of the female reproductive functions.
The principle estrogenic hormone, b+estradiol (E2), is synthesized by testosterone
aromatization in the ovary and in other tissues. Its action is mediated by intracellular
hormonespecific estrogen receptors (ERs). Estrogen signaling is implicated in the
progressia of the human breast cancettsg majority of which start as estrogdependent.
We found that E2 treatment leads to activation of HSF1 in human, estrogen receptor (ER)
positive breast adenocarcinoma MCF7 cells, but not in-fdgmtive breast cancer cells.
HSF1 is known to play a key role in tumor biology supporting the malignant transformation
as well as tumor progression. Thus, we aimed to study whether HSF1 can support the
genomic action of the estrogen receptor. We dosgulated HSF1 expression in MCE&lls
using specific lentiviral shRNA. HSF1 dowagulation has no effect on proliferation of
MCF7 cells, although can partially reverse the disorganized growth of MCF7 cells in 3D
culture. To find out the changes in the whole transcriptome after E2absheck treatment
we performed the RN&ASeq. The Gene to GO BP (Gene Ontology Biological Process)
analysis revealed that silencing of HSF1 resulted not only in the downregulation of genes
involved in response to stress and protein folding but also inwat®m of genes involved in
signal transduction. Looking for differences in response to estrogen treatment we found that
among activated genes, those involved in cell adhesion wergepresented in cells with
silenced HSF1, but not in control ones. $&déindings suggest that in the presence of estrogen
HSF1 could change the ability of cells to contact with extracellular matrix and other cells
influencing their motility as well as their metastatic potential.

This work was supported by grants no 201/1877/02341 and 2015/17/B/NZ3/03760 from the Polish
National Science Centre.
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[C-19] NANOMATERIALS - NEW THREAT TO THE ENVIRONMENT AND
HEALTH

Mariusz Tomaszewsk{Grzegorz Cema Al e ks an d rBau c&Bkpelinb i Es k a
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Biotechnology Department, Akademicka 2,190 Gliwice, Poland

Nanotechnology has gained a great deal of puldierést due to the needs and
applications of nanomaterials in many fields. Nanoparticles are used in electronics
components, automation, solar energy, chemistry and biomedical applications. Moreover,
they become a part of our daily life in sports equipmeldthing or cosmetics products.
Nanomaterials can be released into the environment at every stage of the product life cycle.
Increased exposure to these materials are likely to increase the possibilities of their adverse
health effects. The potential eptroutes into the human body are inhalation, ingestion and
dermal penetration. However, there are still limited information about their emissions to the
environment, toxicity and impact on human health. Nanoparticles toxicity is related to their
size, shpe, specific chemical and physical properties, but interactions at the nanoscale with
biological systems are often unrecognized. More attention is paid to understand how the
composition of nanoparticles interact with environment and living organismshdnat are
still no standards and definitions for their toxicity determination. Moreover, there is a lack of
the acts regulating the conditions of the manufacturing, placing on the market or use of
nanomaterials. As a result, a new field of research hagyethenanotoxicology.

This work presents a brief summary of recent knowledge about nanoparticles
emissions, their behavior and toxicity in the environment, including current and future
challenges for the safe nanotechnology.

Work was supported by The Sikn University of Technology (08/080/BKM16/0038)



[C-20] A NOVEL 1,8-NAPHTHALIMIDES INHIBITS CANCER CELLS GROWT H
BY TARGETING DNA AND TOPOISOMERASE I
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of Chemistry, University of Silesia, Szkolna 9086 Katowice, Poland

DNA and DNArassociated processes are classes of the most inpiantgets for the
anticancer agents from the very beginning. Cancer cells are generally more susceptible to
perturbation in DNA structure and functions because of higher replication and transcription
demands. In fact, DNA has been successfully targeteldldphlorethamine to treat cancers
even before the discovery of DNA double helix structure. Apart from the agents that directly
affected DNA, the agents targeting DNphocessing enzymes such as topoisomerases (Topo)
are also extremely investigated and praegkinto clinical treatment {3].

1,8Naphthalimides are weknown DNArtargeting agents that have been extremely
explored as anticancer agents, and some of them, such as Amonafide, have reached clinical
trials, however, all were withdrawn because ofawofable toxicity and limited therapeutic
efficacy [4]. Thus novel derivatives with improved efficacy and toxicity have received great
research interests. Herein we report synthesis of a set of [J-hydroxylalkylamine substituted
1,8-naphthalimides, which havshown good cytotoxicities against HQZT6 and A549 cell
lines, mostly with 1G in the low micromolar range comparable to that of Amonafide.

The mode of action of these new -h@phthalimides in the cancer cells probably is
similar to Amonafide. The metular interactions mechanism of interaction with DNA and
intracellular targets were investigated by molecular modeling simulations and spectroscopic
methods. The preliminary tests of their antitumor activities indicated that they could inhibit
Topo Il caalytic activity in celtfree system as indicated by kDNA assay kit. We also chose
some of the most active compounds and confirmed they DNA intercalation activity. Finally,
the inhibition of cell growth by representative compounds were associated wittiondoic
apoptosis.

[ 1] Mart2nez R et al . -Bh.rr . Me d . Chem. 2005, 12, 127
[2] Nitiss JL Nat. Rev. Cancer. 2009, 9, 3380.

[3] Majumder P et al. Subcell. Biochem. 2007, 41,-185.
[4] Brana MF et al.Curr. MedChem. Anticancer Agents 2001, 1, 22%5.
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[B-6] HAX1 ROLE IN PROMOTING BREAST CANCER METASTASIS
CAN BE LINKED TO ITS IMPACT ON COLLECTIVE MIGRATION, ADHESION
AND CONTRACTILITY

Alicja TrebinskaStryjewska, Anna Balcerak Maciej Wakuld, Lukasz Szafron Alina
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and Laboratory Diagnostic§Department of Breast Cancer and Reconstructive SurgBgpartment of.ung
Cancer and Chest Tumours, The Maria SklodowsSkee Institute- Oncology Center, Warsaw, Poland;
®Laboratory of Pathology, National Cancer Institute, Bethesda, Maryland, USA; 6lInstitute of Radioelectronic
and Multimedia Technology, Warsaw UniversifyTechnology, Warsaw, Poland

HAX1 protein is involved in regulating apoptosis, cell motility and calcium
homeostasis. Its overexpression was reported in several tumors, including breast cancer. This
study demonstrated that cytoplasmic HAX1 protein leae¢ssignificantly higher in primary
tumors of breast cancer patients who experience progression during the disease course.
Cytoplasmic HAX1 level above a threshold specified in ROC analysis was found to be an
independent, negative prognostic factor fanasa progression. Our analyzes in breast cancer
cell lines showed that HAX1 affects collective, but not single cell migration, thus indicating
the importance of celtell contacts for the HAXInediated effect. Further analyzes
demonstrated that HAX1 knockdn affects celcell junctions, ECM adhesion and
actomyosin contractility. Together, these data indicate that the role of HAX1 in promoting
metastasis may include stabilizing eedlll junctions and maintaining the integrity of the
epithelial cell layer,possibly influencing the formation of highly metastatic tumor cell
clusters.

This work was supported by the Polish National Science Center grants no. 2011/01/B/NZ1/03674 and
2014/14/M/NZ1/00437.
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[B-33] DIMER STABILITY IS DEPENDENT ON BOTH INTRA -
AND EXTRACELLULAR PART OF EPIDERMAL GROWTH FACTOR RECEPTOR
(EGFR)
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Epidermal Growth Factor Receptor (EGFR) amplifications and rearrangements (e.qg.
EGFRUVIII, chaacterized by the deletion of2exons that encode the extracellular domain of
EGFR) are very common in most tumors types. Therefore, EGFR is model target for
developing targeted therapies that not only distinguish betweentypid and mutant
receptor, bt also different specific mutations become a target for-tdngeted therapies.

We created various mutants of EGFRvIIl as well as ifte EGFR that were
introduced to AD293 cell line by lentiviral vector. AD293 cell line is characterized by a
negligide amount of EGFR. Further, with use of various inhibitors, we analyzedtypiéd
EGFR and EGFRvIII dimer formation using semaitive western blot technique.

Our goal was to evaluate how the disturbance of selected amdaextracellular part
of EGFR infuences stability and amount of dimer formed by EGFR. Interestingly, we found
that inhibition of intracellular kinase domain significantly influences dimer stabilization. We
also found that wildype extracellular part hinders possibility of dimer formatiand
truncated version enhances the dimer formation and stability. Furthermore, in contrast to
many earlier studies, our results indicated that EGFRvIII easily homodimerize.

To conclude, we show data of different effects of either various popular TIKGEBR
mutations, and we suggest the possibility to translate these data not only to just dimer
formation ability and its stability, but also biological effect of this phenomena. This would
readily support the necessity of creation of new types offBBERmolecules.

This study was supported by the Polish Agency for Enterprise Development (grant number POIG-0@-04.00
037/1100).
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[B-55] INNOVATIVE LIBRARY PREPARATION TECHNOLOGIES: RNA -SEQ AND
CHIP-SEQ AT THE SERVICE OF EPIGENOMICS
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Epigenetics is crucial for the regulation of gene expression and has broad relevance in
biological processes like development, disease and response to the environment.
Epigenomics, the study of the epigenetic state of the genisntberefore a key layer of
biological systems. For more than 10 years Diagenode has been offering innovative tools to
study epigenetic marks such as histones -frasslational modifications and DNA
methylation. Moreover Diagenode facilitates the useNektGeneration Sequencing by
developing progressive library preparation protocols dedicated to epigenetics analysis.
Current library preparation protocols are long assays, with numerous steps and reduced
efficiency on low input samples. To overcome tBiggenode is now presenting two new
protocols for epigenomic studies. Chromatin immunoprecipitation coupled with high
throughput sequencing (ChHeq) has become the gold standard for wigeleome mapping
of proteinDNA interactions.

Since norcoding RNAsplay key roles in the regulation of epigenetic marks
Diagenode provides now a new solution to prepare libraries for RNA sequencing. We
devel oped a technique called fACapture and ¢/
that is able to generate higliversity libraries from ultrdow RNA inputs. We present here
results how the technology performs in our hands.

Diagenode presents a new C8€y solution based on tagmentation and which permits
to integrate the library preparation into the ChiP expentnTherefore ChIPmentation allows
straightforward and fast ChHgeq experiments.

Results show that both, CATS RN#qg and ChIPmentation are standardized, fast and
reliable technologies that support exciting discoveries in the fascinating field of epigeno
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[B-35] MECHANISMS OF BK CHANNEL ACTIVATION BY PHYSICOCHEMICAL
STIMULI (Ca2+ CONCENTRATION, MEMBRANE POTENTIAL, TEMPERATURE,
PRESSURE)i SIMULATION STUDIES

Agata Wawrzkiewicz]) a § o w Zbégoidwal. Grzywna

Silesian University of Technology, Faculty of Chemistry, Department of Physical Chemistry and Technology of
Polymers

BK channels are transmename proteins which enable for highly effective and
selective transport of potassium ions through the cell membrane. Because of their distinctively
high conductance and, by extension, crucial role in many physiological processes, the
mechanisms of their &gation and gating awaken still high interest within scientific

community. Neverthel ess, not al |l aspects of
unraveled yet. In literature exist many models of their functioning at different external
conditions, buttay ar e often introduced without direct

In this work we propose models of BK channel activation describing how physical and
chemical factors (Ca2+ concentration, membrane potential, temperature, pressure) may
synergisically operate on its activation gate. During formulation of models we incorporate
available structural information about different types of ion channels, that share many
similarities with the BK channels. As a validation of models we compare the resthtsiro
realizations with the experimental data obtained by the use of patch clamp method.

The main inferences from these studies suggest relatively large vediager
translation within cell membrane in direction of extracellular side during membrane
depolarization, pore widening exerted by the Ca2+ binding, electromechanical interaction of
Ca2+ bonded to RCK1 with voltage sensor, and considerable effects of temperature and
pressure on membrane properties, that affect channel gating
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[C-13] GOLD NANOPARTICLES/ PEDOT: PSS LAYERED COMPOSITES
AS BIOLOGICALLY ACTIVE COATINGS FOR NEURAL DEVICES
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Neural devices, such as neural probes or r@detarrays, are advantageous tools used
to study the function of the nervous system and related degenerative disorders such as
Parkinsonds or Al zhei merds diseases. These
stimulation as well as recordindg the neural signals. The inherently desirable features of
materials applied in neural electrodes are high conductivity, low impedance and great
biocompatibility. The proposed solution to meet these requirements is to employ metal
polymer composites.

In this study multilayer coatings have been investigated, consisting of gold
nanoparticles and a biocompatible conductive polympoly(3,4-ethylenedioxythiophene)
polystyrene sulfonate (PEDOT:PSS). The electrochemical characterization was done by
means of cyiic voltammetry and electrochemical impedance measurements. Through
comparison of the results of composites with different amount of layers, the composite with
superior electrochemical qualities has been established. By SEM characterization of the film
surface it has been proven that the gold nanoparticles form fldatadtructures, which are
favourable for cell growth. In vitro cytotoxicity has been investigated by culturing ef SH
SY5Y cell line on the surface of nanocomposites and performing thedacassay.

This research is supported in part by a research grant from Science Foundation Ireland (SFI) affuhidecb

under the European Regional Development Fund under Grant Number 13/RC/2073. MB is an SFI, Starting
Investigator SIRG COFUND fellow, gt no. 11/SIRG/B2135. KK is grateful to the National Science Centre in
Poland for financing the research in the framework of SONATA program (2016/23/D/ST5/01306).
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[A-22] GENETIC ALGORITHM IN TRAINING SET SELECTION FOR TUMOR
SEGMENTATION PROBLEM
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Poland®Center for Transitional Research and Molecular Biology of Candéaria SklodowskeCurie Institute
OncologyCenter,Gliwice Branch, 44100, Gliwice, Poland

Introduction : Mass Spectrometry Imaging (MSI) is an emerging technique in an untargeted
tissue molecular imagingAnalysis of data gathered using MALIMSI method is
problematic due to high volume of collected datasets (in both spatial and molecular domains)
and enormous information redundancy. Duplication of the information might be misleading in
extraction of tissuespecific molecular profiles. In this work we address these issue, through
tumor segmentation, proposing a method that may be useful for capturing cancer molecular
pattern.

Materials: Two head and neck cancer tissue preparations were captured in rafget608

Da (109,568 mass channels) with ultrafleXtreme mass spectrometer, giving 7,671 and 11,668
spectra respectively. The preparations underwent examination by an experienced pathologist
and tumor area has been manually segmented as a reference.

Methods: SVM classifier was chosen to identify cancer tissue signature. Since great number
of the spectra provides redundant information, genetic algorithm was applied to select the
most representative ones. To validate the obtained signature, one preparatisedvdsring

the training/testing step, while the second served as validation one. Random split of
preparation 1 into training & testing sets was performed with the ratio 70% vs. 30%. Two
simultaneous numerical experiments were performed: standard, whespeatra from
training set were used in the learning process, and modified where genetic algorithm (GA)
was used for selection of the most representative spectra from standard training set. The
following values of GA parameters were chosen: 0.3 preservadie, roulette wheel parent
selection, singlgoint crossover, 0.1 mutation rate with 0.01 probability for each bit to
change. Population size was set to 10 and different number of generations was considered.
SVM was trained up to 10,000 iterations &6 convergence threshold, no regularization
was done. The experiment was repeated 30 times. Classifier accuracy was assessed by
Accuracy, FDR, and Dice similarity index between pathologist defined and classifier detected
tumor area.

Results GA significantly reduced the size of training set from original 7,671 spectra to by
average 263 spectra only (ranged from 134 to 381). The accuracy of standard SVM classifier
on testing set was 88.75%, while for GA based training was 96.14%. The accuracy drops
downwhen the spectra from independent validation set were classified: in case of standard
approach FDR was 50.00%, for GA based: 33.18%. If Dice similarity index is considered, its
value equals to 15.89% in case of standard approach, and significantly iade&286 for

GA based technique. The results validation set were 15.51% and 37.31% respectively.
Conclusions Genetic algorithm can serve as a tool for smart reduction of training dataset in
case of MALDIMSI classification problems.

This study has beein&ncially supported by NCN grant BITIMS no 2015/19/B/ST6/01736 (JP, GM), and PO

WER NzN! 2.0 SPECTRE project (03034000P009/16). Computations were carried out using the GeCON!il
infrastructure (grant POIG.02.03.01 24 099).
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[C-11] IL-2 SIGNAL PEPTIDE IS NOT SUFFICIENT TO EF FICIENTLY PURIFY
RECOMBINANT K -RAS PROTEIN FROM CUL TURE MEDIUM

Aneta Wlodarczi, Dagmara Grg Marta Poped, Karolina Jank, Katarzyna Wasila,
Marcin CiechanowskiPiotr Rieske

Research an®evelopment Unit, Personather Ltd.,-283 Lodz, ul. Milionowa 23, Poland

Recombinant proteins are widely used not only as therapeutic molecules themselves,
but also as tools for functional analyses in the process of new drug development. We made an
attenpt to obtain KRAS protein of enough quantity to be further used in GTPase activity
assay. For this purpose sequence of our target gene was fused with 6xHis and FLAG tags at
the Gterminal and |2 signal peptide at the-t¢rminal end. The former tags weadded in
order to enable direct protein purification using nickel columns and its uncomplicated
detection, while the latter peptide was aimed to trigger secretion of protein into the culture
medium for easier purification of correctly folded protein, ndijected to protease enzymes.
Following transduction of CHO cell line and further selection with appropriate antibiotic,
expression of transgene was assessed at both mRNA (by meanstioiegaCR) and protein
level (WB analysis).

Protein was initially pudfied using HisTrapTM FF columns from various culture
media, either those dedicated for highld protein production such as ExpiCHO and F17
Freestyle or standard culture medium DMEM HG. Unfortunately, efficiency of such
purification approach turned otd be very low, as high amount of KRAS protein was still
detected in CHES cells lysate following medium collection and protein was not detected
using SDSPAGE electrophoresis. Therefore, purification from cell lysates was performed,
using lysis buffers oftlifferent compositions and the lysis buffer without addition of agents
that may chelate nickel ions from the column (such as EDTA or EGTA) turned out to be the
most efficient option.

These data suggest that-2Lsignal peptide is not sufficient to triggeecretion of
KRAS protein to culture medium. It may be due to the fact that RAS proteins undergo the
process of farnesylation and geranylgeranylation,-frasslational modifications anchoring
protein to cell membrane, or because protein was foldecclaway that sterically hindered
its secretion.

This study was supported by the Operational Programme Smart Growth grant no. POIR.0QMBQ033/15
00
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[B-34] EGFRvVIII EXPRESSION MAY TRIGGER APOPTOSIS IN NEURAL STEM
CELLS

Anet a W(g, Kamda RosiakMaciej SmolarzPiotr Rieske
Department of Tumor Biology, Medical University of Lodz/9@ Lodz, ul. Zeligowskiego 7/9, Poland

Nowadays, cancer is one of the mmesmmon causes of death worldwide. Despite
years of extensive research and insightful knowledge in the area of oncology, the scientists
still fail to develop entirely effective antineoplastic therapy. Intriguingly, such a failure may
result from simplifiel understanding of the role of particular genes involved in the process of
neoplasia- protumorigenic oncogenes and antineoplastic suppressors. There are some
premises, howevero think thatthat the role of these genes is not as obvious as it is
consideed to be, as it may depend on the molecular context of the cell. We made an attempt
to analyse whether oncogenes are able to induce apoptosis in normal cells, possibly via their
interaction with other oncogenes or tumor suppressors.

As an analytical modehduced neural stem cells (iNSc) were chosen due to their
possible role in glioblastoma pathogenesis. We established iNS cells with inducible
expression of mutated variant of epithelial growth factor recepEssFRVIII, as confirmed
on both mRNA (using ®-time PCR) and protein level (WB and ICC analyses). The impact
of variable level of EGFRuvIII expression on cell proliferation was evaluated usingmeal
observations. Additionally, WB analysis with aRRARP antibody was applied for apoptosis
assessme. Cells characterized by high EGFRvIIl expression were proliferating at
significantly lower rates and tended to undergo apoptosis, while low EGFRvVIII expression
exhibit proproliferative effect. As the phenomenon of synthetic lethality is currentlyrgaini
recognition, we additionally transduced INEGFRvIII with another oncogene
KRASG12V. Obtained results indicated the proapoptotic effect of EGFRvIlIl and
KRASG12V coeexpression, even when expression of the former oncogene was low.

Results of the studyndicate that oncogenes may trigger programmed cell death when
overexpressed in normal cells. Further studies are clearly required to determine the molecular
context of the cells that enables these genes to act in suatbwimus way. Results of such
andyses may lead to better comprehension of the role of particular genes involved in the
process of carcinogognesis as well as constitute a breakthrough in the development of new
anticancer therapies.

This study was supported by Medical University of lgrdnt No. 503/6166-01/ 50301-003
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Introduction : Mass spectrometry imaging (MSI) is a recent approach in biomedical research
and it is accounted as a powerful tool in the study of various types of diseasedldvSIto

nicely combine molecular and morphological information, since molecular images are
spatially resolved and wetlorrelated with the respective histological images. Integrative
analysis of such multimodal data would support knowledge discoveMSihexperiment,
therefore co registration of images is an issue of increasing interest and importance for present
bioinformatics. The study focuses on the fusion of images obtained in MALDI ToF/ToF MSI
experiment and respective histological H&E stainedgesa Resolving the egistration
problem would be of significant help in the studies on trdad intratumor heterogeneity.

Material: The 5 FFPE tissue samples were sectioned, preprocessed and subjected to MS
imaging with the use of MALDITOF/TOF ultrdleXtreme (Bruker) spectrometer with a raster
width of 100 &m. Optical i mages were regi
information on spectra collected in MSI experiment was used to construct the binary tissue
map. The series of classical iggaprocessing algorithms were applied to detect sample edge.
The similar operations were performed on H&E optical image.

Methods. The developed image fusion algorithm consists of three main steps. At the
beginning, the rough estimates of global samplatiat, shift and scaling are obtained by
single ellipse based shape modeling. The second step requires detailed modeling of each
sample image and identification of corresponding ellipses on both modelsldyakgorithm.

It allows for estimation of localhsft and rotation transformation. Average values are used for
images coarse exgistration, while the third step calls for local nonlinear image warping to
maximize the value of Dice index.

Results The algorithm was tested on the set of five pairs stigssamples. To model tissue
shape by ellipses approximation18 ellipses were used. Average distance between matched
ellipses was 43,23 px. The final results shown that the developed algorithm has a potential to
serve as an automated tool for H&E andIMfages ceregistration.

This study has been financially supported by NCN grant BITIMS no 2015/19/B/ST6/01736 (JP, GM), and PO
WER NzN! 2.0 SPECTRE project, (0303400eP009/16). Computations were carried out using the GeCONIil
infrastructure (grant POI@2.03.01 24 099).



[B-43] NFKB GENE EXPRESSION IN GASTRIC CANCER IN POLISH
POPULATION - PRELIMINARY RESEARCH
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One of the most commomalignant diseases in Poland is gastric cancer. The
pathogenesis of gastric cancer development is not entirely clear. Next to the environmental
risk factors, such as Helicobacter pylori infection or dietary habits, the host genetic factors as
predisposibns to gastric cancer development are discussed.

The transcriptional kb factor, encoded by the NFKkB gene, binding to the promoter of
the immunoglobulin light chain gene in mature B cells, may play an important role in immune
and inflammatory processeSince the NFkB protein product is a transcription factor it can
control the functioning of many other genes involved in important cellular processes. Studies,
form last years, show that expression of this gene may also be involved in apoptosis and
proliferation processes. Probably NFkB by stimulating the expression ed@opiotic genes
leads to the inhibition of apoptosis. Thus can promote the development of cancer diseases.

The aim of this preliminary study was to assess NFkB gene mRNA expressiom level
the group of patients with gastric cancer.

In 22 tissue samples collected from patients with gastric cancer the relative level of
NFkB expression wasieasured by redl i me P CR. The omp Ct met hod
relative changes in gene expression.

Relative expression level of the NFKB gene to GAPDH expression (a housekeepnig
gene) was variable among all cases.
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[B-56] UV radiation influences gltathionylation potential in colorectal cancer cells
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Reactive oxygen species (ROS) are chemically reactive molecules that contain oxygen
andwhich are important players in the regulation of cellular signaling and energy production
processes. The main producers of ROS in lidalls are mitochondria (complex | and Il of
the cytochrome chain, where superoxide anions may appear as byproducts (rev. in [1]). There
exist in cells endogemus ROS-scavengingsystems, based on treetivity of glutathione
peroxidase (GPX) and peroxiredoXPrx) andalso thioredoxin (Trxand glutathione (GSH)
redox potential [2]. However, to reduce oxidized glutathione and thioredoxin other enzymes,
namely glutathione reductase (GSR) and thioredoxin reductase (TaxR)required. These
ROSscavengingsystems also reduce oxidized proteins, whmdntrol redoxdependent
signalng pathways [2].

Aim of the studies one of the mst important antbxidants isglutathione, a molecule which
undergoes glutathionylation process. It is a reversible reaction otaghioneas well as
cysteine residues in proteins, leading to the formation of disulphides. One of the most
important effects of glutathionylation is protection against irreversible oxidative changes in
biomolecules (DNA, proteins, lipidetc.). In thiswork the effects of UV radiation, on the
glutathionylation potential in colorectal cancer cells, were studied.

Materials and methods the HCT 116 cells were exposed to UV radiation of various
wavdengths (UVA, UVB and UVC) and powers (10 k3/nb kJ/nf and 100 J/ni,
respectively). The profiles of glutathionylation in cells were estimated at a different time
points after UV exposure (1, &, 8, 12 and 24 h), followed by glutathione reductase
expression evaltimn (RealTime PCR). Detectionof the total, oxilized or reduced
glutathione wasperformed by flow gtometry, fluorometric assays, &tern blotting and
fluorescence microscopy imaging. Oxidative strdsgl{ogen peroxide intracellular wagve
was estimatetly cytometryand correlated to the glutathionytat process.

Results and conclusions24 h after UVC radiation GSR expression in HCT 116 cells was
inhibited, what encouraging an oxidative stress. The resldtaonstrate that pektV
radiation GSR expression tells decreased, so transcript level charaye opposite to the
thoseof GSH (increase) The lowest level of reduced glutathione was observed in the first
hours after irradiation. Reduction of the oxidizedr(d form of glutathioneo the reduced
(monome) form is the most effective after GSR mession induction. The cycle of
glutathione or thioredoxin oxidation/reductiandose and timedependent, and thjgrotects

the cell from oxidative stress.

[1] T. Finkel, 2011, Cell Biol, 194-15
[2] Drug Discovery Today, 1, 2016, REVIEWS

The workwas supported by grant (M.S.) No. 02/010/RGH17/0092, founded by Rector of the Silesian University
of Technology in Gliwice, Poland.


https://owa.pandora.io.gliwice.pl/owa/redir.aspx?REF=SS8oJcAPl8PrIktZvZh4m4FHGV2SkbGWJTynlWqIr4GinLb58yTVCAFtYWlsdG86bWFnZGFsZW5hLnNrb25pZWN6bmFAcG9sc2wucGw.
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Intravenousadministration ohakedoncolytic virus triggers immune response and mobilizes
the phagocytic system (MPS) leading to sequestration of the therapeutic construct. Effective
delivery of oncolytic viruses into tumors requires shielding iofises. Among promising
carrier candidates are mesenchymal stem cells (MSC). They can be preloaded wak virus
vivo and delivered iv. to the recipient. Upon completion of transit to the tumor site these cells
can release the oncolytic cargo. MSC cellsvsltow expression of MHC | and Il and they can
regulate immune response by inhibiting activity of dendritic cells, natural killer cells as well
as CD8+ and CD4+ cellgVe attempted oncolytic therapy with myxoma virus (MYXV); this
representative of poxviras is not pathogenic to humans or other vertebrates (except rabbits).
MY XV has great therapeutic potential as it shows tropism to various types of cancer cells,
selectively infecting and replicating within them, which leads to cancer cells rupture and
elimination (oncolysis) of tumor mass, without affecting adjacent tissMesexamined MSC
carrier cells for their ability teransfer MYXV cargo to melanoma cells in cultukethods:

MSC cells were obtained from healthy donor bone marrow. Following MSGximsul their
phenotype was confirmed usiftyiman MSC Analysis Kiand flow cytometryvMyx-GFP

or vMyx GFP/TrFP viral constructeere propagated in RK13 rabbit cells and used to infect
both murine (B16-10) and human (451Lu, WM35, WM793B) melanoma celisyvall as

MSC cells. B16F10 andWM793B cells stably expressing mRFP were used (retro\nased
PLNCX2 system derived from MLV)lo determine if input and/or progeny virus are
transferred from infected MSC cells to melanoma cejlsarabine (cytosine apaoside, Ara

C), a known inhibitor of viral DNA replication and late gene expression of MYXV, was used.
MYXV infection was monitored by fluorescence microscopy, virus titering and flow
cytometry; cell viability was measured by Alamar Blue as$tgsults:The phenotype of
isolated MSC cells has shown them suitable for further experiments. Owodétaned that

the murine melanoma and three human melanoma cell lines, as well as MSC cells, are
permissive to MYXV infection. We examined the effect of MYXVeénfion on the viability

of MSCs, B16F10 and RK13 cells. We observed ~98% MSC cell survival at MOI=10.
Murine and human melanoma cell lines, as well as RK13 cells were susceptible to-MYXV
mediated Kkilling. MYXWtinfected MSCs successfully cresgect murire and human
melanoma cellg; in vitro co-culture. When MSC cells were exposed to vMyx GFP/TrFP
followed by the addition of AL, the late gene expression of MYXV (TrFP+) was inhibited,
which resulted in very low levels of viral late gene expression th bwlanoma cells and

MSC cells. Moreover, GFP expression in melanoma cells (infected by MYXV donated by
MSC cells) was reduced, but not eliminated, by the-@reatment. This means that both
progeny virus (inhibited by Ar&) and input virus (unaffectday Ara-C) can infect targeted
melanoma cells. Together, these results support the notion that both input and progeny virus
derived from MSC cells are both delivered into melanoma cells, which results in their
productive infectionConclusion: The resultssuggesthatMSC cel | s (ATroj an ho
be indeed suitable fomproving MY XV-mediated oncolytic therapyf melanoma tumors.

This study was supported by grant No. CRP/PGR26EC from ICGEB, ltaly to JR.
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This study has been focused on synthesisimitidl assessment dfiologically active
novel derivatives of graphene oxide (G&8potential anticancer drug nanocarriers.

Chemical functionalization of graphene oxide conferring novel physical and chemical
properties involves either covalent alterations of GO, leadingrface changes via formation
of chemical bonding whereas alterations ofscomalent kind involve van der Waals forces,
hydrogen biondgitrmg kamd T nteractions. Coval ent
as they yield compounds with defined prdjgs whereas carriers prepared by 1tonalent
methods are less stable.

Therefore, novel Géased nanocarriers were synthesized using covalent approach
involving nucleophilic substitution of graphene oxide nanoparticles with iminodiacetic acid
(IDA) or glycine (Gly). As the first step, iminodiacetic acid or glycine were transformed into
iminodiacetic acid or glycine methyl ester hydrochlorides, respectively, fwrminus
protection. The obtained products were then activated in situ, and used to forenbamdts
between graphene oxide and iminodiacetic acid, or glycine, respectively.

Ease of functionalization and ability to transport biologically active substances made it
possible to investigateisefulness ofooth GOIDA and GOGIly as nanocarriers of an
advanced antimelanoma chemotherapeutic As numerous studies have suggested,
chemotherapeutics useful for melanoma treatment require customization; we thus tested in
here GGbased nanocarriers loaded with WP7@Me of the first melanomapecific
chemotherapgic candidates It isa bis-anthracycline with previously demonstrated
antimelanoma activityn vitro. It exploitsdaunomycinone and adriamycinone as intercalating
moieties, two minor groovbinding sugars related to daunosamine ardméo2,3,6
trideoxy-alphaL-lyxo-hexopyranose,all joined by tailored linkers ¢ cl i ck dé . chem
Doxorubicin was used as a referenoenpound
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In recent years, mesenchymal stromal cells (MSC) have become the subject of
intensive research efforts. MSC are multipotent, nonhematopoietic cells, present in many
tissues of the bodyn vivo MSC are an important functionalement of hematopoietic stem
cells niche and an integral part of blood vessel walls. MSC cells are a reservoir of cytokines
and growth factors for hematopoietic cells. MSC secrete proangiogenic and cell proliferation
stimulating factors. MSC have regeative properties, accelerate healing and participate in
bone, cartilage and myocardium regeneration. MSC have the ability to migrate to the
damaged site and exhibit taxis towards tumor cells. Owing to these specific migratory
abilities, mesenchymal cellsave been exploited as carriers of anticancer therapeutic agents.
IL-12 is a powerful immunostimulant which activates CD4+, CD8+ and NK cells as well as
triggers release of IR, all of which induce a strong immune response directed against
cancer cells. IL12 cytokine also acts as an antiangiogenic factor. The aim of the project is
melanoma bearing mice treatment usinglB-modified MSC. Mesenchymal stromal cells
(MSC) with S@-1" CD105 CD90" CD29" CD44" CD106 CD45 phenotype were isolated
and characterized. The migration ability to tumor cells was examined. The capacity of MSC
to differentiate into osteogenic cells and adipocytes was checked. An adenoviral vector was
constricted with genes encoding both murine 12 subunits. The vector with 112 was
introduced into the cells. The level of-II2 secreted by transduced cells was determined by
ELISA. The results show that the cells isolated from murine bone marrow: have MSC
phenotype, differentiate towards osteocytes and adipocytes, exhibit taxis t61B1éells,
transduced with modified adenovirus vector producd2Land brought to B1610 tumor
significantly retard its growth.

The study was supported by Grant UMNQO15/17N/NZ4/02738 from the Ministry of Science and Higher
Education (Poland).
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Implantation of composite constructs is a one of the piisisis which allowed to
avoid complications after resection in the course of benign tumor, traumatic and dégenera
lesions. Implants can be made of different materials. Porous materials are a new scaffolding
solution for the organ and suitable cells such as collagen, chondrocytes, osteoblasts grown up.
This work focuses on the material used as a filament in 3iqgi and its application to
alloplastics and transplantology.

The aim of the work was to create a biocompatible composite construct dimensionally
personalized to the patient, which in terms of anatomical and functional can replace the
function of the orga after implantation.

The porous material obtained from 3D printing was covered with a suitable cell
culture for cell proliferation. This solution became a new path to reduce the risk of recurrence
of the implant by the patient.

Premade model of the a@ulum was tested for friction coefficient as well as wear
tribological accordance with the standards in combination with a ceramic femoral head. In
this tribological combination the material exhibited significantly less wear and lower friction
coefficientthan the corresponding ceramic or polypropylene acetabulum.

The obtained results may indicate that the mentioned material could be a base for
replacing previously used metallic materials in the future. In addition, the ability to print from
material allove for accurate personalization of the implant without the need for greater
resection of the patient's bone fragment during implantation.
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Chadalski Marek P gsg;osgkfggmzl:ﬁ;iri\;ggséi:;gh Gliwice marek.chadalski@io.gliwice.pl
Chor NOy Mi eczys gr?éi;osgk)loggnwtj:%uliriv;clgsgtr:tr?gh Gliwice chorazy@io.gliwice.pl
Ciechanowski Marcin Medical University of Lodz G- d T |ammarcin.ciechanowski@gmail.com
Ci e -$obada Artur C |[Silesian University of Technology Gliwice artur.cieslaspobuda@polsl.pl
Collas Philippe L Universtity of Oslo Oslo philippe.collas@medisin.uio.no
Cortez Alexander P ggs;;sgk;oggmsel:%ﬂir\i\(leiclgséi::ﬁh Gliwice alehandrol7@wp.pl
Cykowiak Marta P ggizer;]acrésumversity of Medical P o z n a|martacykowiak@gmail.com
Wopgec e sutcopas| & 8 [norpok@commiodz
Czernek Liliana P (a:r?(;]tll\'/leagfro'vr:?cl)?:cullj?;r Studies PAS G- d ¥ |lczernek@cbmm.lodz.pl
Czer wi Es k a|Dominika P |Silesian University ofechnology Gliwice Dominika.Czerwinska@polsl.pl
DanilowiczLuebert  |Emilia P |Diagenode SA (Seor?Jingg r (edal@diagenode.com
Dawidowska Maggor z| L |[Institute of Human Genetics, PAS P o z n a|malgorzata.dawidowska@igcz.poznal
Duechler Marcus L iigtﬁ:cm%i%grlar Studies PAS G- d ¥ |mduchler@cbmm.lodz.pl
Elas Martyna Jagiellonian University Kr a k - |martyna.elas@uj.edu.pl
Fendler Woijciech L  [Medical University of Lodz G- d T [fendler.wojciech@gmail.com
Fidyk Wojciech P g"ﬁ;‘; C)Sg";"ggx‘fe‘:%‘ﬁ"fv’légsgtr:fc'h Gliwice  |wojciech fidyk@io.gliwice.pl
Filipczyk Adam L  |Oslo University Hospital Oslo dr.adam.filipczyk@gmail.com
Fussiova Lenka Adaptive Biotechnologies Prague lenka.fussiova@gmail.com
Gaipl Udo L  |Universtaetsklinikum Erlangen Erlangen |Udo.Gaipl@ukerlangen.de
Gajda Karolina Silesian University of Technology Gliwice k.gajda86@wp.pl
Gajowik Aneta P National Institute of Public Health Warszawa |agajowik@pzh.gov.pl

National Institute of Hygiene
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Gamo & Filip P |Silesian University of Technology Gliwice filip.gamon@gmail.com
Gawecki Robert P |University of Silesia Katowice |robert.gawecki@us.edu.pl
GdowiczK § o s o k|Agnieszka P gss;%k;oggmzl:%ﬂﬁggsggﬁh Gliwice agagdowicz@gmail.com

GG wka Marek 'Srf;ﬁth:St:tsuEeBlgfclﬁgvav\r/ﬁ/a‘(‘)rganic K ﬁK% z}.il- i marekglowka_1993@tlen.pl
Gnus Maggor z P |Silesian University of Technology Gliwice malgorzata.gnus@polsl.pl
Goczag Agata P |University of Lodz G-H agata.goczal@wp.pl

GoglerP i g g o w s|Agnieszka P gg;iglczk;oggnwtzl:%ﬁmggsg:gﬁh Gliwice agogler@o2.pl

Gola Joanna L  [Medical University of Silesia Katowice |jgola@sum.edu.pl

Golec Marlena P |University of Silesia Katowice |marlena.golec90@gmail.com
G-rka Judyta Jagiellonian Univerisity Kr a k - [judyta.gorka@doctoral.uj.edu.pl
Gracka Maria P |Silesian University of Technology Gliwice maria.gracka@polsl.pl

Grot Dagmara P [Medical University of Lodz G- d T |d.jadwiszczak@gmaiom
Grzenik Anna Silesian University of Technology Gliwice annagrzenik95@gmail.com
Grzybowska Ewa grewlcr:ice:lC)Sgk)lloggmzl:%tiir\iveiclgsg:gﬁh Gliwice ewagrzybowska@yahoo.com
Hejmo Tomasz Medical University of Silesia Katowice [tomekhejmo@gmail.com

Hudy Dorota P |Silesian University of Technology Gliwice dorota.hudy@polsl.pl

Idkowiak Jakub P :Dn:tsitute of Bioorganic Chemistry P o z n aljidkowiak@ibch.poznan.pl
Izanloo Azra P |[Imam Reza International Universif Mashhad |a.izanloo64@gmail.com

Jaksik Roman P |Silesian University of Technology Gliwice roman.jaksik@polsl.pl

Janik Karolina P |Medical University of Lodz G- d ¥ |karolina.jank@stud.umed.lodz.pl
Janus Patryk Silesian University of Technology Gliwice pjanus@io.gliwice.pl

JaroszBiej Magdalena grewlcr:ice:lC)Sgk)lloggmzl:%tiir\iveiclgsg:gﬁh Gliwice Magdalena.JarosBiej@io.gliwice.pl
JazowieckeRakus Joana P gﬁg;%k;oggnwtzt%ﬂmclgsgﬁggh Gliwice joanna.jazowiecka@io.gliwice.pl
J-zkowi cz |[Alicja L [Jagiellonian University Kr ak - |alicja.jozkowicz@uj.edu.pl

Jura Jolanta L [Jagiellonian University Kr ak - |jolanta.jura@uj.gu.pl

Jureczko Marcelina P |Silesian University of Technology Gliwice Marcelina.Jureczko@polsl.pl
Kaga Sylwia P |Silesian University of Technology Gliwice sylwia.kala@gmail.com
KaguUy Es ki |Piotr Silesian University of Technology Gliwice piotr.kaluzynski@olsl.pl
KardyE&ka [Maggor z P |Silesian University of Technology Gliwice malgorzata.kardynska@polsl.pl
Karpiel llona P |University of Silesia Katowice |ilona.karpiel@smcebi.edu.pl

K1l us zc zy Es|Katarzyna gﬁgt,{ﬂeagimé?gg&?;r Studies PAS G- d F |kaska.kluszczynska@gmail.com
Kocot Szymon P |Silesian University of Technology Gliwice szymko1995@gmail.com

Kogut Daria Silesian University of Technology Gliwice daria.kogutO@gmail.com

Kozik Violetta University of Silesia Katowice |violetta.kozik@us.edu.pl
Krawczyk Monika P |Silesian University of Technology Gliwice monika.krawczyk@polsl.pl

Krol Lukasz Silesian University of Technology Gliwice lukasz.krol@polsl.pl

Kruszewski Marcin L ?nséit_llj(teed?rf]gllg;)l/ear Chemistry Warszawa |m.kruzewski@ichtj.waw.pl
KrzeSniak |[Maggor z P gﬁ;i;(Zk;oggmzl:%‘iﬁclgsggﬁh Gliwice Malgorzata.Krzesniak@io.gliwice.pl
KrzywoE Aleksandra P |Silesian University of Technology Gliwice aleksandra.krzywon@polsl.pl
Kuczak Michal P |University ofSilesia Katowice |mkuczak@us.edu.pl

Kujawa Katarzyna gg;i;%k;oggmzl:%ﬂﬁclgsg:gﬁh Gliwice katarzyna.kujawa@io.gliwice.pl
Kugach Natalia gﬁ(r:i;%ﬁi%gmg:%ﬁmggﬁ:gﬂh Gliwice wojtyla.natalia@gmail.com
Kupczak Maria P |Silesian University of Technology Gliwice mery.105@wp.pl
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Kurasz Karolina P |Silesian University of Technology Gliwice karolina.kurasz@polsl.pl
Kurpas Monika P |Silesian University of Technology Gliwice monika.kurpas@mail.com
KuSmierczylPaweg CELTHER POLSKASPZ OO K oGn.sdt zakl paw.kusmiercz@gmail.com
Lalowski Maciej L |University of Helsinki Helsinki  [maciej.lalowski@helsinki.fi
. Maria SklodowskeCurie Institutei . . L
Lisowska Katarzyna C,L Oncology Center, Gliwice Brah Gliwice klisowska@io.gliwice.pl
Ludwig Sonja L  |University of Duisburgessen Essen Sonja.Ludwig@ukessen.de
Lumniczky Katalin L |OSKKI/NRIRR Budapest |lumnicz@hp.osski.hu
Ganuszews klJoanna Maria SklodowskeCurie Instituter Gliwice joanna.lanuszewska@io.gliwice.pl
Oncology Center, Gliwice Bnch ) ) )
Gys@&adysi|Maggor z P |Jan Kochanowski University Kielce mglad@uijk.edu.pl
Malarz Katarzyna University of Silesia Katowice |kmalarz@us.edu.pl
Marczyk Michal P |Silesian University of Technology Gliwice Michal.Marczyk@polsl.pl
Marona Paulina P |Jagiellonian University Kr a k - |paulina.marona@doctoral.uj.edu.pl
MarzecBurszewska |Joanna Polgen Sp. z 0.0. G- d T |joanna_marzec@polgen.com.pl
. ) Maria Sklodowsk&Curie Institutei . .
Matysniak Damian P Oncology Cente Gliwice Branch Warszawa |d.matysniak@nencki.gov.pl
) Maria Sklodowsk&Curie Institutei - ) L
Mazurek Agnieszka P Oncology Center, Gliwice Branch Gliwice Agnieszka.Mazurek@io.gliwice.pl
Melka Bartlomiej P |Silesian University of Technology Gliwice bartlomiej.méka@polsl.pl
Mika Justyna P |Silesian University of Technology Gliwice Justyna.Mika@polsl.pl
Mirowski Marek P |Medical Univeristy of Lodz G- d F |marek.mirowski@umed.lodz.pl
Mi t usi @Es k a|Karolina P |Silesian University of Technology Gliwice karolina.mitusinska@polsl.pl
Mohareb Fady L |Cranfield University Cranfield |f.mohareb@cranfield.ac.uk
Mothersill Carmel L  |McMaster University Hamilton |[mothes@mcmaster.ca
MrozekWilczkiewicz |Anna University of Silesia Ch or z |anna.mrozekvilczkiewicz@us.edu.pl
Muc-Wi er zgodMaggor z Medical University of Silesia Katowice |mwierzgon@sum.edu.pl
Mularski Jacek P |Silesian University of Technology Gliwice  |jacek.mularski@gmail.com
Musi og Robert University of Silesia Katowice |robert.musiol@us.edu.pl
NaroUna Maria P Poznan University of Medical P 0 z n a|maria.narozna@onet.eu
Sciences
Niebudek Katarzyna P |Medical University of Lodz G- d ¥ |katarzynaniebudek@wp.pl
—_ Maria Sklodowsk&Curie Institute- I
Niemiec Joanna L Oncology Center, Cracow Branch Kr ak - |z5niemie@cyfronet.pl
Nowak Marcin P |Silesian University of Technology Gliwice marcin9.nowak3@gmail.com
Nowak Ewa P |Medical University of Silesia Katowice |ewa.now&@sum.edu.pl
Ochab Magdalena P |Silesian University of Technology Gliwice magdalena.ochab@polsl.pl
Odr obi Es k a|Justyna P |Silesian University of Technology Gliwice Justyna.Odrobinska@polsl.pl
Maria Sklodowsk&Curie Institutei - L
Olbryt Magdalena Oncology Center, Gliwice Branch Gliwice magdalena.olbryt@io.gliwice.pl
Pacholczyk Marcin Silesian Universitypf Technology Gliwice marcin.pacholczyk@polsl.pl
. Maria SklodowskeCurie Institutef . . L
Pamergaat Jolanta P Oncology Center, Gliwice Branch Gliwice jpamula@io.gliwice.pl
Papierska Katarzyna P go_znan University of Medical P o z n a|kpapierska@ump.edu
ciences
PapieU Anna P |Silesian University of Technology Gliwice anna.papiez@polsl.pl
PastuckG a wo § e kGabriela P |Silesian University of Technology Gliwice gabriela.pastuch@polsl.pl
Maria Sklodowsk&Curie Institutei - .
Paszek Anna P Oncology Center, Gliwice Brah Gliwice annanaumowicz@o2.pl
Paszek Paweg L |University of Manchester Manchester |pawel.paszek@manchester.ac.uk
Patra Hirak L [University of Cambridge Cambridge |hp401@cam.ac.uk
Pawlowska Roza P |Celther Diagnostics Sp. z 0.0. K oén. Sdt zakl roza.pavdowska@celther.com
Prci ak Joanna P |Medical University of Lodz G- d F |joanna.peciak@stud.umed.lodz.pl
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Pieprzyca Anna P |Silesian University of Technology Gliwice anna.m.pieprzyca@gmail.com
Pietrowska Monika C gra]éi;%k;ogggf’kgmgérésrtéiit:]l(t:erf:' Gliwice monika.pietrowska@io.gliwice.pl
Pietrzak Jacek Medical University of Lodz G- d ¥ |jacek.pietrzak@stud.umed.lodz.pl
Pi ggows ki |Wojciech P gf‘g;Osgk)lloggmsel:%ﬁmggsg:gﬁh Gliwice wojciech.piglowsk@io.gliwice.pl
Pilny Ewelina P |Silesian University of Technology Gliwice ewelina.pilny@polsl.pl

Plefka Ernst L |BIOCRATES Life Sciences AG Innsbruck

Poczta Anastazja P |University of Lodz Dobrzyca |anapoczta5@gmail.com

Pol aGska Joanna C |Silesian Univery of Technology Gliwice  |Joanna.Polanska@polsl.pl
Poleszczuk Jan P glr?éeéizomsetgilég Efnlg:(r)lga?iig]gfé Warszawa |jpoleszczuk@ibib.waw.pl

Popeda Marta P |Personather Ltd. K Oén. Sdt zak marta.popeda@gmail.com
Poteraga Aleksandra P |Silesian University of Technology Gliwice aleksandra.poterala@gmail.com
PsiukMaksymowicz |Krzysztof P |Silesian University of Technology Gliwice krzysztof.psiukmaksymowicz@polsl.p|
Raczy Es k a |Agata P |Silesian University of Technology Gliwice agata.raczynska3@gmail.com

R a c z ySEasjigna |Magdalena University of Silesia Katowice |magdalena.raczynsiszajgin@us.edu.|
Rieske Piotr L  [Medical University of Lodz G- d T |piotr.rieske@umed.lodz.pl
Rogol i &Es ki |Jacek gﬁ;ﬁosglﬂ?gﬂgtgmﬁcgggéfh Gliwice Jacek.Rogolinski@io.gliwice.pl
Rolnik BoUena Silesian University of Technology Gliwice bozena.rolnik@polsl.pl

Rusin Marek L gg;iglczk;oggnwtzl:%ﬁmggsg:gﬁh Gliwice Marek.Rusin@io.gwice.pl

Ruszel Karol P |Uniwersytet Medyczny w Lublinie Lublin karol.ruszel@wp.pl

Rybak Aleksandra P |Silesian University of Technology Gliwice aleksandra.rybak@polsl.pl
Rzeszowska Joanna C |Silesian University of Technology Gliwice Joanna.Rzeszowska@pqts
Rzyman Witold L |[Medical Univers Gd a Es |wrzyman@gumed.edu.pl

Sierra Angeles L |IDIBAPS & UVic Barcelona |asierrajim@gmail.com

Sikora Bartosz P |Medical University of Silesia Katowice |bartoszsikora90@gmail.com
Simka Klaudia P |Medical University of Silesia Katowice [simka.klaudia@gmail.com

Sk gadows ki |Krzysztof L gss;%k;oggmzl:%ﬂir\i;ggsggﬁh Gliwice Krzysztof.Skladowski@io.gliwice.pl
Skonieczna Magdalena Silesian University of Technology Gliwice magdalena.skonieczna@polsl.p
Skubis Aleksandra P |Medical University of Silesia Katowice |aleksandra.skubis@gmail.com
Smolarczyk Ryszard P gﬁ;i;(Zk;oggmzl:%‘iﬁclgsggﬁh Gliwice ryszard.smolarczyk@io.gliwice.pl
Smolarz Mateusz gg&i;(%@%gx‘g:%ﬂﬁggﬁ:gﬁh Gliwice mateusz.smolarz@io.gliwice.pl
Sochanik Aleksander P g;a“r:iglOSgk)Iloggm‘sal:%u"r\iﬁclgsg:zaih Gliwice aleksander.sochanik@io.gliwice.pl
Sojka Damian P gra](r:iglOsgk;oggnwtzi:%lﬁﬁézsggfgh Gliwice damian.sojka@io.gliwice.pl
StaCEczak Agnieszka P |Silesian University of Technology Gliwice agasami@wp.pl

St o c z-idBlssk a|Ewelina Medical University of Lodz G- d F |ewelinastoczynska@gmail.com
Stokowy Marcin Silesian University of Technology Gliwice szokol@autograf.pl

Student Sebastian Silesian Universit of Technology Gliwice sebastian.student@polsl.pl
Surman Magdalena P |Jagiellonian University Kr a k - |[magdalena.surman@doctoral.uj.edu.|
Suwalska Aleksandra P |Silesian University of Technology Gliwice aleksandrasuwalska95@wp.pl
Swinarew Andrzej University of Silesia Katowice |andrzej.swinarew@us.edu.pl
Szmajda Dagmara P [Medical University of Lodz G- d T |dagmara_szmajda@interia.pl
Szurko Agnieszka University of Silesia Katowice |agaspl@o2.pl

Szwed Sabina P |Jagiellonian University Kr a k - [sabina.szwed@doctoral.uj.edu.pl
$ | n-Prackazka Izabella Silesian University of Technology Gliwice izabella.stzakprochazka@polsl.pl
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Maria Sklodowsk&Curie Institutei

Thcza Karolina P Oncology Center, Gliwice Branch Gliwice karolina.tecza@io.gliwice.pl
Tobiasz Joanna P |Silesian University of Technology Gliwice joanna.tobiasz@polsl.pl
: : Mar i a Sk §Curik dnstitutei a o . L
TomaJonik Agnieszka P Oncology Center, Gliwice Branch Gliwice agnieszka.tomipnik@io.gliwice.pl
Tomaszewski Mariusz P |Silesian University of Technology Gliwice mariusz.tomaszewski@polsl.pl
Tomczyk Mateusz P |Silesian University of Technology Gliwice mateusz.d.tomczyk@polsl.pl
U . - Maria Sklodowsk&Curie Institute- - . .
Tr n b iStgewska |Alicja P Oncology Center, Warsaw Branch Warszawa |alicja.trebinska@coi.pl
Trnida Cezary P |Medical University of Lodz G- d ¥ |cezary.treda@umed.lodz.pl
. ) Maria Sklodowsk&Curie Institutei - . .
Tudrej Patrycja Oncology Center, Gliwice Branch Gliwice patrycja.tudrej@io.gliwice.pl
. Maria SklodowskeCurie Institutei - . N
Vydra Natalia P Oncology Center, Gliwice Branch Gliwice Natalia.Vydra@io.gliwice.pl
Wardega Piotr L  [NanoTemper Témologies Krak -
Wasiak Katarzyna PERSONATHER Sp. z 0.0. K oén. Sdt zakl kat.wasiak93@gmail.com
Wawrzkiewicz . . . - N
Jagowi ecka Agata P |Silesian University of Technology Gliwice agata.wawrzkiewicz@polsl.pl
Whiteside Theresa L  [University of Pittsburgh Pittsburgh |whitesidetl@upmc.edu
. . . Maria Sklodows#-Curie Institutei - . . L
Wi dgak Piotr C Oncology Center, Gliwice Branch Gliwice piotr.widlak@io.gliwice.pl
. o . < Maria Sklodowsk&Curie Institutei - . . S
Wi dgak Wi es §gaw Oncology Center, Gliwice Branch Gliwice wieslawa.widlak@io.gliwice.pl
Wi ncgaws k a|Daria P |Silesian University of Témology Gliwice RR1@polsl.pl
Witkowski Jakub P |Adamed Pi e Ek |jakub.witkowski@adamed.com.pl
Wgodar czy k|Aneta P |Medical University of Lodz G- d F |anetawlodarczyk@onet.pl
< . Maria Sklodowsk&Curie Institutei - . L
Wgosowi cz |Agata Oncology Center, Gliwice Branch Gliwice agata.wlosowicz@io.gliwice.pl
Zaj Nc Gracjana Maria SklodowskeCu_rig Institutef Gliwice gracjana.zajac@io.gliwice.pl
Oncology Center, Gliwice Branch ) ) )
Zi - gk ows ki |Piotr L (Wrocgaw Medical Wrocgqzi ogkows @ nteri a.

'C-chairperson; Hecture; Rposter
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Archduchess Maria Christina Habsburg Memorial
Orchestrahas beemerformingon stagesince 2010.1ts
musicianshavebeen giving concertthroughout Poland,
more thartwo hundredso far
OEWIIESLESTRA Thefounder and artistic directaf the Orchestra
im. ] .
Marii Krystyny Habsburg is Sywester Targosszalonek, who has bught
togethemanytalented musicianBom all oversouthern
Poland. Orchestra musicians are accompanied skyeral excellensoloists, all forming
together apleasarly-soundingharmoniouscompaly. Family atmosphere duringehearsals
makesplaying togethera real pleasure for these musiciars audience canlater be truly
delightedduringstage concertwhile experiencing theheerjoy of music
In their repertoirdhe Orchestra musicians feagwymphonic works, operas, operettas
and musicalsSince its beginninggheOrchestraeleased twaown DVDs.

Sylwester Targos&zaloneka tenor, ator, instumentalist, conductor aniglevision
personality, is the distinguished graduate of Karol Szymanowskademy of Music in
Katowice (MaestraHenryka Januszewsk&® t a Eclasy e hascompletedhumerous vocal
mastercoursesg.g. thosedd byProfessoHelena Lazarski (Austria), Dani§Veeks (LBA),
Kalmyk Kalutowa (Bulgaria) oPaul Esswooda (United KingdgnHe graduated from the
vocal master class oProfessorCesare Colona iBerlin. His artistic activity encompasses
wide-range repertoire and stylistigehamber recitals, performances and ogeoperetta,
oratorics and cantata concejts
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