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Momusayus u yens: MexaHu4eckne CBONCTBA Apa UMEIOT BaKHOE 3HAUCHHUE B MOJICPKaHUH CTAOMIBHOCTH TeéHOMa
U TaKMX MpOoIeccax, Kak MUTpanus KJIETOK. XOTS pojb LUTOCKENeTa U SACPHOM JaMUHBI IIHPOKO HMCCIEIOBAHBI,
BKJIQJ XpOMaTWHAa B MEXaHHYECKHE CBONCTBA S7pa OCTAIOTCS HEU3YYCHHBIMH. V3BECTHO, YTO TeTepOXpoMaTHH
MOBBIIIACT KECTKOCTH SI/IPa, YTO MPeanoiaraeT MOTCHIIHAIBHYIO POJIb MPOCTPAHCTBEHHON OpraHM3aIlii XpoMaTHHa
B MEXaHHYECKHUX CBOMCTBax siapa. KoresuH sSBIseTCS apXUTEKTYPHBIM OEIKOBBIM KOMIUIEKCOM, KOTOPBIM CKOJIB3UT
o XxpoMartuHy u gopmupyer nerin. OH MIMPOKO M3y4YeH B KOHTEKCTE PEryJISLUM TeHOB, PEIUIMKALUKN U perapaiui
JIHK, HO ero poib B (OPMHUPOBAHUN MEXaHUYCCKHX CBOWCTB spa HE HMCCIIeAOBaHa. MBI MCCIICI0BAIMA, BHOCUT JIH
OTIOCPE0BAaHHAS KOTE3WHOM apXUTEKTypa XpoMaTrHa BKJIa/l B MEXaHUYECKHE CBOMCTBA S/Ipa U CTAOMILHOCTh TEHOMA.
Memoowvi: MBI UCTIONB30BAU JIMHUIO KJIETOK paka ToicToi kumku genoeka HCT116 ¢ aykcmH-uHIynupyemoit
CHUCTEMOW [erpajmanuy OCNIKOB, HAICJCHHON Ha cyObeauHuily koresuHa RAD21. RAD21 HeoOxomum st
(dbopMHUpOBaHHs KOMIUIEKCA KOT€3HMHA, ITO3TOMY €ro Jerpajanus NPUBOIUT K JACTUICIIMU Kore3nHa. Mbl n3ydaiu
Kak ocTpyio (3 4), Tak M JIUTENbHYIO (24 4) neruienuio koresnHa. MexaHHYecKre CBOWCTBA sApa OICHUBAIH C
MOMOIIIBIO TecTa MUTrpaluu transwell uepes nopel 8 MkM U aToMHO-cHI0BO# Mukpockonuu (ACM). M3mepenust ACM
MIPOBOAVIIN Ha PaHHEH CTaJuy aAre3ud KIEeTOK (3 9) M MOJHOCTHIO pacljacTaHHBIX KieTkax (24 1). Ha momHOCTBIO
pacIulacTaHHbBIX KJIETKAX KECTKOCTD S/Ipa CPAaBHUBAIIM C JIMHHUEH KIIETOK, HOKAy THPOBAaHHOM 10 lamuHe A/C, koTopast
CITYy’>KIJIa TIOJIOKUTETBHBIM KOHTPOJIEM (T.K. U3BECTHO, uTO HOKayT LMNA mpuBonuT k 0ojee MATKOMY sIpy). YPOBEHb
nByxienodeunsix pa3pbiBoB JJHK (DSBs) onenuBanu mo Hakoruienuto YH2AX mMetomomM nMMyHO(ITyOopeCIIEHITUY.
Pesynomamer: Jlenernyst Kore3nHa NpuBena K 6—8-KpaTHOMY YBETHYEHHIO MHUTpanuu KieTok. Ilpu amuTensHOI
nerutery kore3uHa DSBs HakammMBaanch B HEMUTPUPOBABIINX KIETKAX, 8 B MUTPHPOBABIINX KJIETKaX ypoBeHb DSBs
3HAUMMO HE Pa3/INYajIcs HE3aBHCHMO OT COCTOSHUS Kore3wHa. OcTpasi Aeruienus KOre3MHa 3HAYUTEeNbHO CHIDKaja
JKECTKOCTb siJipa Ha paHHEW CTaJuM aAre3uu KIEeToK, XoTs 3(dexr Obur ymepeHHbIM. [TonHOCTBIO pacmiiacTaHHbIe
kJeTku ¢ Hokaytom LMNA nemoHcTprpoBaiiu 0ojiee MSIrKoe siIpo, Kak 0)KHUAaI0Ch, B TO BpeMsl Kak JIeTJIeHUs KOTe3HHa
B ATHX YCIIOBHSIX HE OKa3asia 3aMETHOTO BIUSHHS Ha JKECTKOCTH Apa.

Bvi6oowi: Hamm pe3ynpraTsl MOKa3aidd, YTO KOTE€3WH BHOCHUT BKJIQJ B JIaCTHUECKHE CBOICTBA s/ipa, BBIABISII paHee
HEU3BECTHYIO POJIb APXUTEKTYPHl XPOMATHHA B MEXaHMUECKUX CBOUCTBAX spa. Jleriernust Kore3uHa cMArdaeT apo U
MOXKET CIIOCOOCTBOBATh YBEINYECHHIO MUTPAIIMU KJIETOK, XOTSl €r0 MEXaHU4eCKasi poJib cliadasi 1 MOXKET ObITh CKpPbITa
BIIMSTHUEM IIUTOCKENIETa B TIOJIHOCTBHIO PACIUIACTAHHBIX KIETKaX. YBeJIM4YeHue murpanuu 0e3 HakoruieHusi DSBs
yKa3bIBaeT Ha BO3MOXKHBIH OTOOp Ul MUTPALIMK KJIETOK C OoJiee 1IeJIOCTHBIM TeHOMOM. B 3aBepiieHne padoThl Mbl
COCPEIOTOYMMCS Ha U3yYEHUH MEXaHHU3MOB, JISKAIMX B OCHOBE HaOII01aeMbIX 3(D(EKTOB.

Qunancuposanue: Viccaenoanue moaaep:xano Poccuiickum HaydHbsiM GoHaoM (rpant Ne 23-74-00055).
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Motivation and Aim: Nuclear mechanics are critical for maintaining genome stability and regulating processes such
as cell migration. While the cytoskeleton and nuclear lamina have been widely studied, the contribution of chromatin
to nuclear mechanics is less clear. Heterochromatin is known to stiffen the nucleus, suggesting that higher-order
chromatin organization may influence nuclear mechanical properties. Cohesin is an architectural protein complex that
moves along chromatin and extrudes it to form chromatin loops. It has been widely studied in gene regulation, DNA
replication, and DNA repair, but its role in establishing the mechanical properties of the nucleus has not been explored.
We explored whether cohesin-mediated chromatin architecture contributes to nuclear mechanics and genome stability.
Methods: To tackle the question we used the human colon cancer cell line HCT116 carrying an auxin-inducible degron
system targeting the cohesin subunit RAD21. RAD21 is essential for the complex formation, and its degradation
causes cohesin depletion. We tested both acute (3 h) and prolonged (24 h) cohesin depletion. We assessed mechanical
properties of the nucleus using a transwell migration assay through 8 um pores and atomic force microscopy (AFM).
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AFM measurements were performed at the early stage of cell adhesion (3 h) and in fully adhered cells (24 h). In fully
adhered cells nuclear rigidity was compared with a cell line lacking lamin A/C as a positive control, since LMNA
knockout is known to result in a softer nucleus. The level of double-strand DNA breaks (DSBs) was analyzed by
YyH2AX accumulation using immunofluorescence.

Results: Cohesin depletion caused a 6—8-fold increase in cell migration. After prolonged depletion, DSBs accumulated
in non-migrated cells, whereas migrated cells showed no significant difference in DSBs levels regardless of cohesin
status. Acute cohesin depletion significantly reduced nuclear stiffness at the initial stage of adhesion, though the effect
was modest. In fully adhered cells, LMNA knockout cells exhibited a softer nucleus, as expected, but cohesin depletion
had no effect on a nuclear rigidity.

Conclusion: Our results demonstrate that cohesin contributes to the elastic properties of the nucleus, revealing a
previously unrecognized role of chromatin architecture in nuclear mechanics. Cohesin depletion softens the nucleus
and may facilitate increased cell migration, though its mechanical role is subtle and may be masked by the cytoskeleton
in fully spread cells. The increased migration without accumulation of DSBs in migrated cells suggests possible
selection for cells with more intact genomes. To finish the work we will focus on the mechanisms underlying the
observed effects.

Funding: The Russian Science Foundation supported the study (No. 23-74-00055).
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