MATEMATUYKN UHCTUTYT CAHY
KHE3A MUXAWUJIA 36

11 000 BEOI'PAL,

Oupektopy MW CAHY gp 3opaHy OrtbaHosuhy
MNpeaceaHuky HayuHor seha MW CAHY akagemuKy npod ap Aparowy LleTkosuhy

HAYYHOM BERY MU CAHY

CTPYYHU U3BELLTAJ CA UHTEPHAUUOHAJTHE HAYYHE KOH®EPEHLUMWUIE RAD 2018- Sixth
international conferences on radiation and application in various fields of research, 18.06.-22.06.2018.
Oxpug, MakepgoHuja, y opraHmsaumju RAD acouujaumje u EnekTpoHcKor ¢pakynteta YHMBep3UTeTa y
Huwy, Cpbuja

MowToBaHM,

Y nepuoay opg, 18.06.-22.06.2018 yyecTtBOBana CaM Ha MHTEPLMOHAHA/IHOj HAay4HOj KOHpepeHumMju RAD
2018. Sixth international conferences on radiation and application in various fields of research koja ce
oapxana y Oxpuay, MakegoHuja, y opraHusaumju RAD acoumjauumje u EnektpoHckor ¢akyntera
YHusepsutera y Huwy, Cpbuja, Ha Kojoj cam ycmeHo M3narana pag nog Hacnoesom ,Kinetic energy of
homologue chromosome pairs in biomechanical oscillatory model of mitotic spindle“-RAD6-25 y oksupy
cekumje 13 buomexaHuke. Manararbe Ha OBOM HayYHOM CKYMy Peasn30BaHO je Yy CKAOMY aKTUBHOCTM Ha
npojexkty OMN 174001.

Mocne mor caonwTera 6uno je nutamwa M auckycuje. Mpod EsreHnj Mnebos n3 nabopatopuje 3a
doToxemumjy BegoBCKOr MHCTUTYTA 338 XEMUjCKY KMHETUKY M caropeBare, U aKageMuK pycKke akagemuje
HayKka — orpaHak y Cubupy 6uo je 3aHTepecoBaH 3a MoOJieKy/napHe mogene geobHor BpeTeHa. Moje
caonwrere je 6BuIo jeaHo oa 6 HOMMHOBAHMX 3a Hajbosbe ycmMeHo u3narawbe. http://rad2018.rad-
conference.org/awards.php

Ha KoHdepeHUuMju cy yyecTBOBa/IM Hay4yHUUM M3 3eMasba pernoHa (Cpbuja, Makenonwuja, UpHa lopa,
XpBaTtcKa, byrapcka, Mpuka, Typcka) Kao n us Pycuje, Hemauke, Ayctpuje, Utanunje, UHanje, Upcke,
JanaHa, Kopeje..... Ha KoHdepeHumju cy 6bune 3actynsbeHe cnepehe obnactu: Radiobiology,
Radiochemistry, Radiation Chemistry, Radiation Physics, Radiation in Medicine, Radiation
Measurements, Radiation Protection, Radioecology, Radon and Thoron, Radiation Detectors, Radiation
Effects, Medical Physics, Radiology, Nuclear Medicine, Radiotherapy, Radiation Oncology,
Radiopharmacology, Cancer Research, Environmental Chemistry, Environmental Physics, Neutron and
Heavy lon Radiations, Microwave, Laser, RF and UV radiations, Medical Imaging, Medical Devices,
Pharmaceutical Sciences, Biomedicine, Biochemistry, Biophysics, Biomaterials, Biopharmaceuticals,
Medical Physics, Biotechnology, Bioengineering, Biomedical Engineering, Biomechanics.

Buno je ykynHo 634 paga (ycmeHa usnaraka, NoCTep cekuunje n BUpTyenHa cekuuja).

MneHapHW NpesaBayn:


http://rad2018.rad-conference.org/awards.php
http://rad2018.rad-conference.org/awards.php

Natasa Avramovic, Faculty of Medicine, University of Belgrade, Serbia - Structure, function and
application of rhamnolipid and exopolysacharide biosurfactants of Pseudomonas aeruginosa

Sergei Baranovski, The Philipps University of Marburg, Germany - Lead oxide photoconductor for
applications in direct conversion X-ray

Peter Bossew, German Federal Office for Radiation Protection (BfS), Berlin, Germany - The European
atlas of natural radiation

Francesco Cardellini, Italian National Agency for New Technologies, Energy and Sustainable Economic
Development (ENEA), Rome, Italy - Experimental activity in the field of radon and thoron measurement
in the Italian Metrological institute for lonizing Radiation

Kiril Krezhov, Bulgarian Academy of Science, Sofia, Bulgaria - Environmental radiation monitoring and
radiological assessments of the IRT-Sofia nuclear site

Arkadiusz Mandowski, Jan Dtugosz University in Czestochowa, Poland - Novel methods and
development of radiation induced optically stimulated luminescence (OSL) measurements

Ana Pejovic-Milic, Ryerson University, Toronto, Canada - Use of radiation in non-conventional medical
diagnostic procedures.

JeaHa o HOBMHa Ha KoHdepeHUmMju jecTe moryhHocT nybinKkoBama paaoBsa y uenunHu ca DOI 6pojem y
okBupy RAD Proceedings-a Kao 1 moryhHOCT y4yecTBOBaHba Y OKBUPY BUPTYasIHE CEKLUMjE: YY4ECHULM KOjK
HUCy 6MnM y moryhHOCTM Aa NpUCYCTBYjY KOHPEepPEeHLMjU MOTAK Cy Aa Nollasby Npe3eHTauujy Koja je
notom 6una AOCTyMNHa Ha cajTy KoHpeppeHLUMje 3a OCTasie yYeCHUKe; Kao MOoryhHOCT nocTaB/batba
npoduna y4ecHMKa KoHbepeHunje —KpaTako npeacTaB/ba/be y4eCcHMKa ca poTorpadujom.

Ha KoHdepeHuMju cam MCKOpUCTUAA NPUAKKY 3@ YCNOCTaB/bakbe KOHTaKaTa ca Koserama v Utanuje,
Ayctpuje, UpHe Tope, XpBaTcke un Pycuje.

CoumjanHu nporpam obyxBaTao je KOKTesie,CBeYaHy Beyepy M usnetr 6pogom Ao cB. Hayma Kao wm
obwunasak rpaga.

Mporpam Kao 1 cnucak pagoBa ce MOXKe BUAETU Ha cnegehum nMHKoBMma:
http://rad2018.rad-conference.org/news.php

http://rad2018.rad-conference.org/title list.php

Y npunory Bam Wwasbem M3BOA U3 Nporpama 1 nap ¢potorpaduja.

C NowToBameM,

Ap AHhenka Xeapwx, Hay4YHW capagHuUK
MUCTpakmead Ha npojekty ON 174001
MW CAHY

KHesa Muxanna 36

11 000 beorpag,

Cpbuja

Y beorpaagy 05.07.2018.


http://rad2018.rad-conference.org/news.php
http://rad2018.rad-conference.org/title_list.php




ca dr Francesco Cardellini-jem






Friday, June 22

09:00-15:00 Registration

I. Yarmoshenko, G. Malinovsky, A. Vasilyev, Experimental system for measurement of radon-
activated advection from the soil

I. Celikovi€, G. Pantelid, M. Zivanavic, 1. Vukanac, P. Uji, B. Lonéar, Radon in soil gas in the
vicinity of Hitka Banja, a high radon area

A, 5, Silva, M. de Lurdes Dvimis, Measurements of radon concentration in natural mineral water

W. Hofmann, R. Winkler-Heil, H. Lettner, A. Hubmer, Simulation of the radon transfer from thermal
water through the skin in radon therapy

14:00 Oral Session: Medical Devices Kaneo Hall
Biomedical Engineering
Biomechanics
Biophysics

fu. Kovalenko, 5. Miroshnichenko, A. Hevgasymyy, Increase of diagnostic roentgenclogy efficiency
by adding dynamic digital receivers to the operated conventional x-ray eguipment

D, Yurkov et al., Movel generators for nuclear medicine: technical and antitumor characteristics

R. Pop-lliev, W. Wi Pac, P. Karimipour-Fard, G. Rizvi, Visualization and morphological
characterization of integral skin cellular polymeric composites using X-ray microtomography

M. Radu, M. Bacalum, M. Straticiuc, R. Vasilache, M. Temelie, D. Savu, Radicbiclogical effects of
laser driven ion beams - Preparation for ELI-NP perspective

A, Hedrih, K. (Stevanovic) Hedrih, Kinetic energy of homologue chromesome pairs in biomechanical
oscillatory model of mitotic spindle

T. Stankorvski, Coupling functions: Universal insights into dynamical interactions
I. Shpachenko, H. Brandt, A. Chikishev, Raman spectroscopy in the study of enzyme kinetics

fu. P. Chukova, Radiation hormesis in the light of laws of quantum thermodynamics

Virtual Session

Radiobiology
H. Metlyaeva, A. Bushmanov, V. Krasnuk, O. Shcherbatykh, Ly. Yumanov, Assessment of the

adaptation of patients with ARS, the victims of ChHPP and different radiation accidents, past
psychophysiological examination

E. Beketov, E. Isaeva, H. Hasedkina, E. Malakhov, 0. Golovanova, 5. Ulyanenko, Relative
biological effectiveness of “Prometeus™ scanming proton beam on B-16 cells in vitro

J. Pajic, D. Jowvidic, A, P. 5. Milovanovic, Inter-individual variability in biological response to ionizing
radiation measured by dicentrics and micronuclei

J. Pajic, D. Jovidic, A, P. 5. Milovanovic, Micronuclei freguency in peripheral blood lymphocytes of
the serbian adult population: database for dose assessment by biocdosimetry tools



Kinetic energy of homologue chromosomes pairs in biomechanical oscillatory model of mitotic spindle
Andjelka Hedrih', Katica (stevanovic) Hedrih'?

'Mathematical Institute SASA, KnezaMihaila 36. 11000 Belgrade, Serbia Country *
Faculty of Mechanical Engineering University of Nis, Aleksandra Medvedeva 14, 18 000 Nis, Serbia
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The ways chromosomes move within the cell during cell division process is called functional genomic architecture.
Weise et al (2016) postulate that functional genomic architecture is not only present in interphase but also in
metaphase stage of cell division cycle.

The aim of this work was to study how different oscillatory behavior of centrosomes as well as chromosomes’ mass
arrangement affects kinetic energy of pairs of homologue chromosomes in the system of mitotic spindle during
metaphase. The analyses were done through biomechanical oscillatory model of mitotic spindle. In biomechanical
oscillatory model of mitotic spindle mitotic spindle is presented as a system of coupled oscillators where coupling is
made over two rtheonomic centers -centrosomes. One oscillatory pair consists of a centrosome, a microtubule and a
related chromosome and these are interconnected with their homologous pair. Each element in the model has its
mechanical counterpart.

Analytical expressions for kinetic energy of oscillating pair of homologues chromosomes are given for the case that
biomechanical system of mitotic spindle is conservative, linear and oscillate under external single frequency
oscillation. Numerical analyses with some approximation for mouse chromosomes were done.

Our numerical experiment reveals that kinetic energy of oscillating pair of homologue chromosomes has oscillatory
character and is affected by chromosomes’ mass arrangement and frequency of centrosome excitation. If
centrosomes oscillate with different frequencies, energy of pairs of homologue chromosomes has non-linear
oscillatory character. Maximum value of amplitudes of kinetic energy of pair of same homologue chromosomes are
equal in the case of equal frequency of forced centrosome excitation but differ over time in a case of different
frequency of forced centrosome excitation.

Regardless the distribution of chromosome masses (central or peripheral position of chromosomes with heavier
masses) kinetic energy for each particular pair of homologue chromosomes are lower in the central zone of mitotic
spindle, but amplitudes of kinetic energy for each pair of homologue chromosomes subsystems are lower when
chromosomes with heavier masses are positioned in central zone of mitotic spindle compare to the case when they
have peripheral positions in mitotic spindle.

This difference in energy distribution regarding different centrosome oscillatory frequency in the same cell and mass
chromosomes arrangement may carry additional epigenetic information and could be important for process of cell
differentiation.

Key words: kinetic energy, chromosomes, centrosome, mitotic spindle, oscillations, biomechanical model
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