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Momusayus u yenv: B HaCTOSIUI MOMEHT JOCTATOYHO MHOTO M3BECTHO O TPEXMEPHOI
CTPYKType XpomaTwHa, HaduHas ¢ BiuugHusd SMC-koMrmekcoB (KOHACHCHHOB U
KOT€3MHOB) Ha JIOMEHHYIO CTPYKTYpY Y 3aKaH4mBast akTuBHOCThI0 PHK-monmmmepas kak
OCHOBHBIX (hakTOpOB TpaHcKpuniuy. OIHAKO BONPOC 00 UX B3aMMOJICHCTBUU PACKPBIT
IoBOJBHO cnabo. Vcmonb3oBaHWe MaHHBIX, COOpPaHHBIX Ha MOJAETHHOM OOBEKTE,
XpoMOcoMax THITA JIAMIIOBBIX MIETOK, TO3BOJIIIO PACIIUPUTH HaIle IMTOHMMAaHUE
MeXaHu3MOB B3auMoericteusi SMC-komiuiekcos ¢ [Tomumepasoii 1.

Memoowt u areopummur: OueHka GU3NIECKUX MapaMeTpOB SKCTPYAEPOB U MOJIUMEPa3
Ha OCHOBaHUM JUTEPATYpPHBIX NaHHbIX. MOAEIUPOBAHHE HX B3aUMOACHCTBUII Ha
ypoBHsix 1D u 3D c¢ ucmonb3oBaHumem mnporpammHoro makera polychrom, awnamms
MOJTy4aeMbIX KapT KOHTakToB. CpaBHEHHE MOJENbHBIX KpUBbIX P(S) ¢ nanubiMu Hi-C
SKCIIEPUMEHTa Ha OJUHOYHBIX OOIUTax. /I moiydeHusI 3aBHCHMOCTH BEPOSITHOCTH
KOHTaKTOB OT PACCTOSIHUSI ~ HMCIIOJb30BaH MPOTPaMMHBIA  maker  COOltools.
CraTtrctrueckas 00paboTKa pe3yabTaTOB BHIMOIHEHA Ha sA3bIke Python.

Pezynomamui: B xone w3ydeHHs1 JUTEpaTypbl OBUIM YCTAHOBICHBI JIOITyCTHUMEIC
TPaHUIBl TTAPAMETPOB W Psl BO3MOXKHBIX MEXaHHM3MOB B3anMojeWcTBus. Tak, ObLT
MPOBEpEH MEXaHWU3M HETOIOJOTHMYECKOTO TMEpeMEIleHHsT KOHJICHCHHOB, YTO MOXET
O00BSICHUTH CIIOCOOHOCTh KOHAGHCHHOB BBITSATUBATh XPOMATHH HECMOTPSI Ha HAINYME
MPETATCTBUH OONBIIOTO pa3Mepa Ha CBOEM IyTH. BBITOITHEHO CpaBHEHHE PE3YIbTaTOB
MOJETUPOBAHUS I OKCTPYJAEPOB C PA3IUYHOH CKOPOCTBIO IEPEKITFOUSHUS
HampaBiieHUs] BbITSTUBaHUs XpoMatrHa SMC-kommekcoM. [IpousBenen moadop
HauOoJiee COTNACYIONMUXCS C JIKCHEPUMEHTAbHBIMU JaHHBIMU 3HAYSHHH BPEMEHU
JKU3HW aKTUBHOTO SKCTPYyJepa M KOJIMYECTBA aKTHBHBIX IKCTpyaepoB. MccremoBaHa
3aBUCHUMOCTh Pa3MYHBIX (QyHKIMI BeposTHOcTH mpeozoneHus PHK-noamMepassr u
PHK-marpukca skctpyaepoM Ha (opMUpOBaHHE TMATTEPHOB MPOCTPAHCTBEHHBIX
KOHTAKTOB, XapaKTEPHBIX JIJISl pa3TUIHON OPUEHTAINH COCETHIX T€HOB.

Buigoowi: IlpoBeneHHOE HCCIEOBAaHHWE IIO3BOJIMIIO BOCHPOW3BECTH DSl  paHee
HaOMOaeMbIX ABJICHHH B apXUTEKType XpOMAaTHHA 3a CUYET KOMIIBIOTEPHOTO
MOJISIIMPOBAHUS. DTO TOBOPUT B TOJB3Y TOIMOJOTHYECKOTO MEXaHW3Ma IepPEeMEIICHUS
SMC-kommieKkcoB U 1aeT OoJiee MOJTHOe Mpe/cTaBIeHne 00 nx B3anmoseiicteun ¢ PHK-
MoJMMepa3aMu.

Qunancuposanue. ViccienoBaHue BHIIIOIHEHO 32 CUET rpaHTa Poccuiickoro Hay4yHOro
¢donna (mpoekt Ne 22-14-00247).
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Motivation and Aim: At the moment, quite a lot is known about the three-dimensional
structure of chromatin, starting with the influence of SMC complexes (condensins and
cohesins) on the domain structure and ending with the activity of RNA polymerases as
the main transcription factors. However, the question of their interaction is rather poorly
understood. The use of data collected on a model object, lampbrush chromosomes, has
allowed us to expand our understanding of the mechanisms of interaction of SMC
complexes with Polymerase I1.

Methods and Algorithms: Estimation of physical parameters for extruders and
polymerases based on literature data. Modeling of their interactions at the 1D and 3D
levels using the polychrom software package, analysis of the resulting contact maps.
Comparison of model P(s) curves with data from the Hi-C experiment on single oocytes.
To obtain the dependence of the probability of contacts on distance, the cooltools
software package was used. Statistical processing of the results was performed in
Python.

Results: During the study of the literature, acceptable parameter limits and a number of
possible interaction mechanisms were established. This is how the mechanism of non-
morphological movement of condensins was tested, which may explain the ability of
condensins to pull chromatin despite the presence of large obstacles in their path. The
simulation results are compared for extruders with different speeds of switching the
direction of chromatin extraction by the SMC complex. The selection of the values of
the lifetime of the active extruder and the number of active extruders that are most
consistent with the experimental data was carried out. The dependence of various
probability functions of overcoming RNA polymerase and RNA matrix by an extruder
on the formation of spatial contact patterns characteristic of different orientations of
neighboring genes has been studied.

Conclusion: The study made it possible to reproduce a number of previously observed
phenomena in chromatin architecture through computer modeling. This speaks in favor
of the topological motive mechanism of SMC complexes and gives a more complete
picture of their interaction with RNA polymerases.
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