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Momusayus u yenw: [omu(ADP-pubo3un)uposanue (PAR-umupoBanue) npeacTaBiseT
cOo0OW TOCTTPaHCISIMOHHYI0 MOJU(PHUKANUIO OCIKOB, KOTOPYIO OCYIIECTBISIIOT
¢epmentsr, wu3BecTHhle Kak noiau(ADP-pubosza)mommmepasst  (PARP). PAR-
WIMPOBAaHHUE UTPAET KIFOUEBYIO POJIb B PETYISLHUH Pa3IUYHbIX KJIETOYHBIX MPOLIECCOB,
BKItouas pernapanuio JJHK, opranusaiuio cTpykTypsl XpoMaTrHa, SKCIIPECCHIO T€HOB,
perumkanuto JITHK, nponieccuar PHK u Onorenes pudocom [1]. OcHoBHBIE (hepMEHTHI,
kartammsupytomme PAR-unmupoBanwe B Aape W CHHTE3 NPOTSHKEHHOTO IOJHAMEpa
nomu(ADP-pu6o3sr) (PAR), — nBa JIHK-3aBucumbix ¢epmenrta cemeiictBa PARP:
PARP1 u PARP2 [2]. ®yuknuu 3Tux ¢GepMeHTOB B perymsuuu pemapaunu JTHK
CYLIECTBEHHO IE€pEceKaroTcs, 00a OHM YYAacTBYIOT B 3KCLU3MOHHOW penapanuu
ocHoBanuil (BER) 1 B3anMoaelcTBYIOT ¢ KII0U€BBIMH KOMIIOHEHTaMH 3TOT0 IpoIiecca,
takumu kak JJHK-momumepaza-f, XRCC1 u APEI [3]. ®epmentst PARP1 1 PARP2
B3auMOJEUCTBYIOT ¢ MoJiekynamu JJHK, uMutupyromumu nHTEpMEANATHl KOPOTKO- U
JUTMHHO3arutatroyHoro myred BER, urto OBUIO MMOKa3aHO C  HCIIOJNIB30BaHUEM
cunrerndeckux JJHK-mymnekcos, comepxamux moBpexAeHUS, U HyKiIeocoM [4]. 3mech
MBI TIOKa3alu pa3nuuusi Bo B3ammopeiicteun ¢GepmentoB PARP1 u PARP2 ¢
nospexxaenusmu JIHK — natepmenuaramun BER Ha MozenbHBIX HyKIIeocOMax, a TaKKe
BJIMSIHUSL TIOJIOKEHHSI TIOBPEXKJIEHWS Ha MOJU(HKAIMIO TUCTOHOB JIAHHBIMU
(dbepMeHTaMHU.

Memoowt u aneopummur: nexrpodopes B [IAAI no meroxy Jlemmitn, diryopecreHTHas
CreKTpohOTOMEPHSI.

Peszynomamer: Hecmotps Ha oOmupHbie uccienoBanus ahpdunnoctu PARP1 u PARP2
K pasnuunHeiM Gopmam JJHK moBpexneHuid, Bkito4as OJHOHYKICOTHIHBIE Opemu B
KOHTEKCTE HYKJIEOCOMHBIX KOPOBBIX dYacTull (nucleosome core particle, NCP),
JIETaIbHOTO PACCMOTPEHUS B3aUMOACHCTBHS dTHX (epMeHTOB ¢ nopoxaeHusmu JTHK,
B 3aBHCHUMOCTH OT WX yhaneHHocTd or 5'-konna JIHK, He mpoBomuiochk. B manHOM
uccienopannn s oneHkn BenmmduH ECso, oTpaxarommx adduaHocte PARP1 u
PARP2 « pasnuuneim  aktuBatopam JIHK, Obio wucnonbs3oBaHO HM3MepeHHE
aHn30Tponuu (hryopecueHInU. MBI MoKa3alii, 4To MpHOJIMKeHHe Opend K 5'-KoHITy
JHK mpuBommno x yBenmnuennto 3HaueHudd ECso ams PARPIL, o He mins PARP2.
CHmxenue ap@UHHOCTH MOXET OBITH CBSI3aHO C KOHKypeHuued moiexkyn PARPI 3a
CBSI3BIBAHUE C IByMS OJIM3KOPACIIOIOKEHHBIMU TIOBPEXICHUSIMU: TYIbIM KoHIoM JTHK
W OJHOHYKIeoTHIHOW Opembto. B To ke Bpemss PARP2 cmnemmduuecku B3ammo-
JefcTByeT ¢ Opembio ¢ BBHICOKOW apUHHOCTBIO, U JaHHOE MOBPEXKICHUE SBIISETCS
CJIMHCTBEHHBIM caiiToM crneuupuyeckoro B3ammoxericteus PARP2 ¢ NCP.
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JononHurtensHO OBUIO MPOAHANM3WPOBAHO KOJNMYECTBO W pacmpexaeneHue PAR,
cunresupoBanHoro PARP1 u PARP2 B mpucyrctBum daktopa PAR-unupoBanus
ructonoB HPF1. Mb1 mokazamu, 910 MOAU(HUKANWSI THCTOHOB 3aBHCHT CKOpEe OT
MIOJIOXKEHHUS OpelI OTHOCUTENIEHO THCTOHOBOTO SIIIpa, HEXKENIU OT YAAJICHHOCTH Openn
ot 5'-konna JIHK.

Buigoowi: lpucyrctBue Opemmm B ctpykrype JIHK B Hykmeocome Bimsier na HPF1-
3apucuMoe PAR-mmmpoBanme ructonoB. CpoactBo PARP1 x omHOHYKIEOTHAHOM
opewmn B IHK 3aBucur ot ynanennoctu 6pemn ot 5'-xkonua JJHK.

Qunancuposanue: Vccnenopanue nouepxxano rpantom PH® Ne 22-74-10059.
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Motivation and Aim: Poly(ADP-ribosyl)ation (PARylation) is a post-translational
protein modification catalyzed by enzymes known as poly(ADP-ribose) polymerases
(PARPs). PARylation plays a pivotal role in regulating various cellular processes,
including DNA repair, chromatin structure organization, gene expression, DNA
replication, RNA processing, and ribosome biogenesis [1]. The primary enzymes
catalyzing PARylation in the nucleus and synthesis of the elongated poly(ADP-ribose)
polymer (PAR) are two DNA-dependent enzymes of the PARP family: PARP1 and
PARP2 [2]. The functions of these enzymes in DNA repair regulation significantly
overlap, as both participate in base excision repair (BER) and interact with key
components of this process, such as DNA polymerase f, XRCC1, and APE1 [3]. PARP1
and PARP2 interact with DNA molecules mimicking intermediates of short- and long-
patch BER pathways, as demonstrated using synthetic DNA duplexes containing lesions
and nucleosomes [4]. Here, we elucidated differences in the interaction of PARP1 and
PARP2 enzymes with DNA lesions — BER intermediates on model nucleosomes, as well
as the influence of lesion position on histone modification by these enzymes.

Methods and Algorithms: Polyacrylamide gel electrophoresis, fluorescence
spectrophotometry.

Results: Despite extensive studies on the affinity of PARP1 and PARP2 for various
forms of DNA damage, including single-nucleotide gaps in the context of nucleosome
core particles (NCPs), a detailed examination of the interaction of these enzymes with
DNA lesions, depending on their distance from the 5'-end of DNA, has not been
conducted. In this study, anisotropy fluorescence measurements were used to evaluate
EC50 values reflecting the affinity of PARP1 and PARP2 for various DNA activators.
We demonstrated that approaching the gap to the 5'-end of DNA led to increased EC50
values for PARP1, but not for PARP2. The decrease in affinity may be associated with
the competition of PARP1 molecules for binding to two closely spaced lesions: the blunt
end of DNA and a single-nucleotide gap. Meanwhile, PARP2 specifically interacts with
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the gap with high affinity, and this damage is the sole site of specific interaction of
PARP2 with NCP. Additionally, the amount and distribution of PAR synthesized by
PARP1 and PARP2 in the presence of the histone PARylation factor HPF1 were
analyzed. We showed that histone modification likely depends more on the position of
the gap relative to the histone core than on the distance of the gap from the 5'-end of
DNA.

Conclusion: The presence of a gap in the DNA structure within the nucleosome affects
HPF1-dependent PARYylation of histones. The affinity of PARP1 for a single-nucleotide
gap in DNA depends on the distance of the gap from the 5'-end of DNA.

Funding: The study is supported by the grant from RFFS No. 22-74-10059.
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