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Pedepar:

1. luceprauis npucsa4eHa JOCiIKEHHIO opraHisauii nereapHux foMmeHis JJHK y kitiTHHaxX 3 pi3HOIO
TPaHCKPUILIHOIO aKTUBHICTIO. [IpOoBeeHO MOPIBHAHHA KiHETUK Mirpauii nerenbHux gomenis JHK npu
KOMETHOMY ejleKTpodopesi i3 HykieoiziB, 21 oTpuMaHuX 3 iHTaKTHUX JiMOLUTIB JIONUHY, iX i3071b0OBaHUX si7ep Ta
6sacTTpaHCcPOpMOBaHUX JiMPOLUTIB. Bysi0 BUSIBI€HO TpY KaTeropii eTesbHUX JOMEHIB: BiITHOCHO KOPOTKi (70 50
THCSIY TIap HYKJIEOTU/IiB) IOBEPXHEBI MIE€TEJIbHI JOMEHH, SIKi MIrPYIOTh Ha PAHHIX eTanax eJ1eKTpogopesy; BHYTPIlIHi
neTeJibHI foMeHu po3mipom 1o 200 TucCsY nap HyKJI€OTUiB, MIirpalist SKUX BiOyBa€eTbCsl y KOOIEPATUBHUI CIIOCIO;
Ta BEJIMKI eTesibHi JoMeHH (1oHag, 200 Tucsy nap HyKJIeOoTUIiB), sIKi B3araji He3aTHi Mirpysatu npu
esniekTpodopesi. BcTaHOBIEHO, 1110 KOONIEPATUBHICTb Mirpaliii meTespHUX TOMEHIB NOB'S13aHa i3 BHUKEHHSIM
koHueHTtpauii JHK Bcepennni HyKkieoiny i yac enexktpodopesy. bysno BUSBIEHO, [0 OCHOBHA YaCTHMHA METEJILHUX

IIOMEHIB XpOMAaTHHY 3aJIMIIAE€TbCS B HYKJI€Oini micsis sizucy kinituHu. [lokasaHo, mo y 6sacTTpaHcpOpMOBaHUX



snim@ouuTax Ha cragisx Gl Ta G2 KJIITUHHOTO LUKJITY BilOYBa€ThCS [IEPEPO3NOIJ Pi3HUX KaTEeropiil NeTeJIbHMX
IIOMEHIB, y OPiBHSIHHI 3 iMPonuTamu Ha cTtagii GO. Lle BifKprBae MepCcreKTUBY 3aCTOCYBAHHS KiHETUYHOTO
BapiaHTy KOMETHOTO ejleKTpodopesy 1151 AOCIiIpKeHb 3MiH IeTeJIbHOI OpraHizallii XxpoMaTuHy pu
(dyHKILIOHANBHUX 3MiHaX Yy KJIiTMHAX. [y BCIX TUIIB KIIITUH Briepue 6yJI0 MiITBEPAKEHO iCHYBaHHS XPOMATHHY B

cTaHi ¢ppakTanpHOI r106ynu st macimTtabis Big 20 7o 100 Tucsad nap HyKJIe€OTUIiB.

2. The thesis is focused on the investigation of DNA loop domain organization in cells with different transcriptional
activity and the nature of interactions between DNA and proteins that are involved in loop domain formation.
Using the comet assay technique, we compared for the first time the kinetics of DNA loop domain migration for
nucleoids obtained from intact human lymphocytes, their isolated nuclei and blast transformed lymphocytes at
different phases of cell cycle. For all types of nucleoids studied, the length of the longest DNA loop domains that
migrate at different stages of electrophoresis was analyzed. The stability of loop domain ends under the influence
of protein denaturants, intercalators and formaldehyde was also investigated. We were able to distinguish three
categories of loop domains that existed in nucleoids after cell lysis: relatively small (up to 50 kilobase) surface loop
domains that migrate at early stages of electrophoresis; inner loop domains with length up to 200 kilobase that
migrate cooperatively; and large loop domains (over 200 kilobase) that cannot migrate into comet tail during
electrophoresis. It has been shown that cooperativity during loop domain migration is associated with the
decreasing of DNA concentration inside nucleoid during electrophoresis, and this cooperativity is missing in case
of isolated nuclei due to the differences in microenvironment inside those nucleoids. The nature of interactions
that stabilized loop domain ends has been investigated and it has been determined that most of chromatin loop
domains remained in nucleoid after cell lysis. We analyzed the kinetics of DNA loop domain migration in blast
transformed lymphocytes at G1 and G2 phases of cell cycle and discovered the redistribution between different
categories of loop domains in these cells in comparison with lymphocytes at GO phase. These findings open a
prospect of using the kinetic approach of comet assay to investigate the changes of chromatin loop domain
organization during cell differentiation. The comparison of the values of DNA amount in the comet tails and
contour length of the largest DNA loop domains in the tails allowed us to confirm the fractal globule model of
chromatin organization for scales from 20 to 100 kilobases.
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