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Abstract. At present, there is an increasing interest in indirect participants of the DNA double-strand breaks
repair processes. In this study we aimed to appreciate the effects of ADAMTSI, THBSI, and RBFOX?2 genes on
the transcriptional regulation through a change in H3K9, H3K27, H3K4 and H3K36 methylation levels in the
knockout cell lines. It was shown that the THBSI and RBFOX2 knockout cell lines were characterized by an
elevated the histone H3K9me3 level (1.8- and 1.6-fold, respectively (p < 0.01)), while no significant differences
were found in other knockout cell lines. Moreover, THBSI knockout cell line was characterized by an 1.2-fold
increase in histone H3K27me3 level (p = 0.05). The H3K4 and H3K36 methylation levels were significantly
decreased only in RBFOX?2 knockout cell line (1.6 and 1.7-fold, respectively (p < 0.05)) in comparison with the
intact HeLa. Given the effects of knockout of analyzed genes on the DNA repair effectiveness, changes in the
pattern of H3 histone methylation can lead to a change in the gene expression level and, as a consequence, affect

the regulation of the radiation-induced cell response to DNA damage.

Brenenne. Bo3neiicTBue HOHU3HPYIOLIETO U3TyUeHHs BbI3BIBAET 3HAUUTEIbHbIE TOBPEXKIEHHS B KJIETKaX
YeJoBeKa, HauboJee ryOUTeIbHBIMH M3 KOTOPBIX SBISIIOTCS IBYHUTEBBIE pa3phiBel JJHK [1]. B To Bpems kak B
IuTepaType 00CY)KIAIOTCs, TJIAaBHBIM 00pa3oM, /IBa OCHOBHBIX MEXaHHM3Ma perapaliy JBYHHTEBBIX pa3pbIBOB
JHK B kieTKaxX MICKOMUTAONMMX (TOMOJIOTHYHAS PEKOMOMHAIUS U HETOMOJIOTUYHOE COCIMHEHHE KOHIIOB) [2],
POJIb IPYTrUX KOCBEHHBIX yYaCTHHKOB B (DOPMHPOBAHWH pPaJMallMOHHO-MHAYIMPOBAHHOTO KJIETOYHOTO OTBETA
ocTaéTcs HENOCTATOYHO M3YyYCHHOH. OKCHEPUMEHTH, IIPOBEACHHBIE HAMH paHee Ha JUMQOLIUTAX
neprupeprIeckoil KpPOBH 4YEJIOBEKa, IT03BOJIMIM BBIIBUTH CBA3b UG GepeHInaIbHON IKCIpeccun T'eHOB

ADAMTSI, THBSI v RBFOX2 co criontanHbiM ypoBHeM (okycoB YH2AX u 53BP1, sBnsronuxcs Mapkepamu



MPOIIECCOB perapanuy, ¥ YacTOTOW pagHalliOHHO-MHIYIUPOBAHHBIX IIEHTPOMEPO-HETATHBHBIX MUKPOSICP,
oTpaxkaromux ypoeHb noBpexaeHus JJHK. C menbio omeHHTH BO3MOXHOCTH y4acTHsl BBIABICHHBIX TE€HOB B
TPAHCKPUIIIHOHHOW peryJsiiuu nporecco penapanuu JJHK Ha ocHoBe onyxoseBoit munuu Hela Obun co3manbl
KJICTOYHBIC JTMHAW C MYTAIlUSIMU B JAHHBIX T€HAaX. 3aTeM, B MOJIYYCHHBIX JTHHUAX OBLI MPOBEIEH aHAIHU3 YPOBHS
MeTuiaupoBaHus rucroHa H3 mo mmsuny B mosumusax 4, 9, 27 u 36. MerunupoBanue H3K9 u H3K27
COMYTCTBYET (POPMHUPOBAHUIO I'ETEPOXPOMATHHA M PACCMATPHBACTCS B IEPBYIO ouyepelb Kak Mojuduranms
TECTOHOB, HANpaBIIeHHAas Ha MOJaBICHHE TPAHCKPUIIIMOHHON aKTUBHOCTH TEHOB [3], B TO BpeMs Kak
metmmpoBanre H3K4 n H3K36 accommmupoBaHo ¢ 3yXpoMaTHHOM W aKTUBAIUel skcpeccuu [4,5].

MaTtepuanabl M MeTObI HccjeaoBaHus. Jlnanu ¢ HokayToM reHoB ADAMTSI, THBSI u RBFOX2 6vumn
CO3/1aHBI Ha OCHOBE omryxoJieBoii imHUN Hela ¢ momomkto TexHomoruu penaktuposanus reaoma CRISPR/Cas9.
[omy4yeHHBIE MyTall OBUTA OXapaKTEPH30BaHBI C MMOMOIIBI0 CEKBEHHPOBaHUS HOBOro mokoseHus (NGS).
MeTunupoBaHHe TUCTOHOB OIICHUBAIOCH METOJJOM UMMYHO(ITYOPECIICHTHOT'O OKPAIIMBaHUS C HCIIOJIH30BAHUEM
aaTtuTea K H3K9me3, H3K27me3, H3K4me3 m H3K36me3.

Pe3yabrarsel. [IpuMeHeHre UMMYHOOKpAITMBAHUS MO3BOJIMIIO YCTAHOBHUTH, UYTO JIMHUW C MYTAaIlUsIMU B
reHax THBSI m RBFOX2 xapakrepu3oBaauch noBsimieHHeM ypoBHS H3K9me3 mo cpaBHeHHIoO ¢ HCXOIHOM
nuuueit HeLa (B 1,8 u 1,6 pasa, cootBetctBeHHo; p < 0,01). Kpome toro, nunus ¢ myranueii B rene THBS!
OTIMuanach MoBbleHHBIM ypoBHeM H3K27me3 (B 1,2 pasza; p = 0,05). TenaeHuus K MOBBIMICHHIO YPOBHS
H3K9me3 wnabnromanace B nuHMH ¢ MyTtamued reHa ADAMTSI (B 1,5 pasa), omHaKo 3HAYAMBIX OTIHYUN

BBISIBJIEHO He ObLTO (puc. 1).
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Puc.1 Bauanue mymayuii 6 ecenax ADAMTSI, RBFOX2 n THBSI ¢ knemounoui aunuu HeLa na yposens

MeMUIUPOBAHRUAL CUCMOHOB 6 H606]Zy‘t€HHblx Kjiemkax

CHmXeHne ypoBHS METHIHpOBaHUA ructoHa H3 mo nusunHy B mo3unusax 4 u 36 ObUIO OTMEYEHO TONBKO

JUIsS TUHUK ¢ MyTanued B rene RBFOX2 (B 1,6 u 1,7 pa3, cootBeTcTBeHHO; p < 0,05) (puc.1).



OO0pammaeT Ha ceOs BHUMaHHE NMATTEPH METHINpPOBaHUA TucTtoHa H3 B ymmHuM ¢ Mytammeit RBFOX2. C
OJIHOI CTOPOHBI, TaHHAs! JIMHUS XapaKTepH3yeTcsl NOBBIIEHHBIM ypoBHeM H3K9me3, TpanuunoHHO CBSI3aHHBIM
C IIOJIaBJICHHEM aKTHBHOCTH TI'€HOB, C JPYroil CTOPOHBI, JaHHBIH 3(deKT ycunuBaeTcsi CHUKEHHEM YpPOBHEH
H3K4me3 u H3K36me3. Opnako, kak u B ciyuae c¢ THBSI, mexaHusmbl BiausHus RBFOX2 Ha
SMUICHETUYECKYI0 PEryJISIHI0 JKCIPECCHH TEHOB 4Yepe3 ypPOBEHb METWJIMPOBAHUS T'MCTOHOB B HACTOSIIUH
MOMEHT OCTaIOTCS HESICHBIMH.

3akirouenne. IlockonbKky paHee HaMH OBIJIO MMOKa3aHO, 4TO dKcmpeccus reHoB ADAMTSI, THBSI n
RBFOX2 xoppenupyeT cO CIOHTaHHBIM ypoBHeM ¢okycoB YH2AX wu 53BP1 um wacroTodf paguammoHHO-
MHIIyIUPOBAHHBIX MUKPOSAEP, BbISABICHHbBIC B TAHHOW pabOTe I'eHbl, I0-BUANMOMY, OMTOCPEIOBAHHO BIMSIOT Ha
YpOBeHb penapanuu ABYHHUTEBHIX paspbiBoB JIHK. Bo3moxkHO, 3TO BiMSHHE OCYLIECTBIISCTCS Ha YPOBHE
STIHUTEHETHYECKON PEeryJsiiui depe3 H3MEHEHHWE YPOBHS METHIMpoBaHMA TucToHa H3, omHako Bompoc o
IIPUYMHE U3MEHEHUS! PUCYHKA METHIMPOBAHUS JTAHHOTO TMCTOHA B JIMHHUAX C MYTalUSIMH O0CY>K/1aeMbIX I'€HOB
Ha CETOAHSIIHMHA JIeHb OCTa€Tcsi OTKPHITBIM. HecMOTpsi Ha 3TO, M3ydeHHE pOJIM KOCBEHHBIX YYAaCTHHUKOB
nporeccoB penapanuu JJHK octaéresd akTyanbHBIM, TOCKOIBKY MOXET BHECTH 3HAUUTENIBHBIN BKJIA B Pa3BUTHE
IIOHUMaHHUS MEXaHU3MOB, JIeXKAIIUX B OCHOBE WHIMBHIYaJbHOTO OTBETa COMAaTHYECKHX KJIETOK YesloBeKa Ha
BO3/IeiiCTBIE MYTareHHbIX ()aKTOPOB, BKIIIOYAsl HOHU3HUPYIOLEE U3JTyYEeHHE.
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