MATEMATUYKU NTHCTUTYT CAHY
KHE3A MUXAWJIA 36

11 000 BEOI'PAZ

Hupextopy MU CAHY np 3opany OrmaHoBuhy
[Ipenceannky Hayuror Beha MU CAHY akagemuky npod np [paromry L[BeTkoBuhy

HAYYHOM BE®RhY MU CAHY

CTPYYHU U3BELLITAJ CA HHTEPHAIIMOHAJIHE HAYYHE KOH®EPEHIIMJE ESMC
2018- 10th European Solid Mechanics Conference, xoja ce oap:xaja y boaowmu, Utanuja, ox 02.-06.
jyaa 2018. ronune, y opranusaumju EBponckor apymrea 3a MeXaHuKy, YHuBep3urTera y bosomu u

Yuugepsurera y Tpenry

ITomroBanwm,

Y nepuony ox 01.07.-07.07.2018 ygecTBOBasia caM Ha WHTEPIIMOHAHAIHO] HayYHO) KoHpepeHmju ESMC
2018- 10th European Solid Mechanics Conference, xoja ce onpxxana y bonomu, Utanuja, ox 02.-06. jyna
2018. romuHe, y opranuzaumju EBporckor apymrBa 3a MeXaHWUKy, YHUBep3uTera y bomomu u
YuuBep3urera y TpeHTy, Ha K0joj caM YCMEHO HM3jarajia paj moJi HacloBOM ,.Resonant frequencies of
mouse chromosomes trough mechanical oscillatory model of mitotic spindle” (ID 226) y okBupy
ceknyje u3 buomexanwnke, 02. jyma omMax HaKOH TUICHAPHOT TIpeaaBama rpBa y cekumju. ESMC je jenna
OJl YeTHPH BeNMKEe KOH(]epeHLHje Koje opraHusyje EBpoIcko IpymTBO 3a MEXaHHKY M OpraHusyje ce
cBake Tpehe roamue. M3nmarame Ha OBOM Hay4yHOM CKYITy pealli30BaHO j€ Yy CKJIOMY aKTUBHOCTH Ha
npojexty OU 174001.

buiio je ykymHO jeHO OMNIITE NpeaBarme, 5 IUNICHAPHUX MpeaBama, 55 MUHUCUMIIO3UjyMa, 9 OMIITHX
ceknyja, 20 mapanenHux cecuja, 136 oprannzaropa MHHUCHUMIIO3HjyMa, ipuxBaheHo je 1136 amncrpakara
on 1353 npujamenux, 1111 ycmenux uznarama, 25 nocrepa. Hajsehu Opoj ydecHuka 6mo je u3 Kune,
Opanmycke, Hemauke u Uranmje. bune cy 3acTyribeHe cBe eBpoICKe 3eMibe kKao u MHmuja, Jluban,
Upak, Mapoxko, Ayctpanuja, Janan, CAJl, Kanna, Uune, Apredaruna , bpasu...

Ha xondepenmmju cy 6uie 3acrymbene cienehe obmacru:

Mechanics and Physics of Solids and Structures, Advances in Analytical and Discretization Methods for
Discontinuities and Singularities, Mechanics of Materials, Nonlinear Elasticity, Fatigue and Tribology,
Symposium Honouring Professor Norman Fleck on the Occasion of his 60th Birthday, Multiscale
Modelling of Polycrystalline Materials, Micro and Nano Mechanics Systems, Homogenization Strategies
for Multiphase and Active Materials, Architected Materials, Structural Analysis of Real Historic
Buildings, Instabilities in Structural Mechanics and Fluid-Structure Interactions, Biomechanics, Cell
Mechanics, Experimental Mechanics, Advanced Strategies for Computational Modelling of Material
Failure, Reaction Diffusion Problems in Mechanics, Shape Memory Alloys and Related Materials -
Modelling, Numerical



Algorithms and Applications, Beam, Plate and Shell Finite Elements based on non-Classical Theories of
Structures, Mechanics in Energy Harvesting and Storage, Experimental Micromechanics and
Nanomechanics, Recent advances in damage mechanics, Structural Mechanics (General Session),
Mechanics of Textile Composite Reinforcements and Fibrous Materials, Graphene and Related Materials
and Systems, Mechanics of Tensegrity Structures and Multifunctional Lattice Materials, Mechanics in
energy harvesting and storage, Modelling of Additive Manufacturing Processes, Inelastic Processes in
Heterogeneous Materials: Formulations, Uncertainty Quantification, Computations, Material Instabilities,
The Physics of Dense Granular Media, Mechanics of Soft Biological Tissue, Modelling of Fracture in
Hard and Sofr materials, Elastic Metamaterials, Generalized Continua, Computational Homogenization
of Nonlinear Composites, Computational Mechanics (General Session), Dynamics, Waves and
Metamaterials, Modelling of Additive Manufacturing Processes, Composite Materials and
Homogenization Theory, Nonlinear Dynamics in Mechanical and Structural Systems, Mechanics of Silk:
from Molecules to Orb-webs.

VY HacTaBKy je JaT criucak IUICHapHHX Ipe/IaBada ca HacJIOBOM IIpeiaBama, apuiinjanujoM mpenaBaya u
KOHTAaKTHUM MojaTtuuMa. Hapy4unro nHTepecaHTHa TpeliaBamba Cy O3Ha4eHa IPBEHM.
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Recently, scientists pointed out that the way chromosomes move within the cell during the cell division process
could carry additional epigenetic information [1]. Using biomechanical oscillatory model of mitotic spindle [2] we
recently suggest resonance as a potential mechanism for homolog chromosomes separation. According to this
mechanical oscillatory model, mitotic spindle is presented as a system of coupled oscillators: one oscillatory pair
consists of a centrosome, a microtubule and a related chromosome and these are interconnected with their
homologous pairs. Centrosomes are presented as mass particles that represent two rheonomic centers of oscillations.
We assume that rheonomic centers oscillate under single external forced frequency. Each element in the model has
its mechanical counterpart. Using the biomechanical oscillatory model of mitotic spindle [2,3,4] and relevant
numerical data from the literature, the numerical analysis of resonant frequencies of mouse chromosomes is
presented. For each homolog chromosome pair we obtained non-linear frequency curves and identified two eigen
resonant frequencies which behave differently. First resonant frequency is almost the same for all pairs of homolog
chromosomes, while the second resonant frequency increases as mass of homolog chromosome decreases. The first
resonant frequency is impact by the chromosome masses which are very similar to each other, while the second
resonant frequency is impact both by the chromosome mass and its position in the mitotic spindle. The findings are
important for understanding the process of cell division.
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