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Abstract. Oxidative lesions are abundant due to constant presence of reactive oxygen species in living cells.
Repair of oxidative base lesions is initiated by DNA glycosylases. For example, bacterial Fpg and Nei DNA
glycosylases excise oxidized purines and pyrimidines, respectively, from DNA. Their human homologs, NEILI
and NEIL2, have been reported to show preference towards oxidized lesions in DNA bubbles. From these
observations, it had been hypothesized that NEIL proteins may be involved in the repair of lesions in DNA
bubbles generated during transcription. However, it is not presently clear how NEILs would behave on bubbles

more closely resembling transcription intermediates (e. g., containing the RNA strand), and bacterial homologs
Fpg and Nei had never been investigated with bubble substrates. We have studied excision of either 8-
oxoguanine (8-oxoG) or 5,6-dihydrouracil (DHU) by E. coli Fpg and Nei and human NEILI and NEIL2 from
single-strand oligonucleotides, perfect duplexes, bubbles with different number of unpaired bases (6 to 30), D-
loops with DNA or RNA and from complexes with RNA polymerase. Fpg, NEILI and NEIL?2 efficiently excised
DHU located inside a bubble. Fpg and NEILI was generally more active than NEIL2 in excision of 8-oxoG from
ssDNA and bubbles. Nei, on the other hand, was active only on DHU located in dsDNA (either perfect duplex or
DNA/DNA D-loop). Fpg and NEILI also have shown activity in D-loops with RNA. The activity of Fpg was
observed in pre-assembled transcriptional complexes with E. coli RNA polymerase and depended on the position
of the lesion in the transcription bubble, possibly reflecting local accessibility of the lesion within the elongation

complex.

Beenenue. OKHCIHTENbHBIE TOBPEKACHHUS IIMPOKO PACIPOCTPAHEHBI B KIETKaX JyKAapHOT, HUTO
00YCIIOBIICHO TOCTOSIHHBIM IPHCYTCTBHEM B HHX aKTHBHBIX (POpPM KHCIOpOAa. DKCIM3MOHHAs peraparis
OCHOBAaHMH — CHCTEMa pelapanuy, HcHpaBisiiomas  OonbiiMHCTBO — noBpexaennit B JHK wu
BOCCTAaHABJIMBAIONIAs HCXOAHYIO IOCIEA0BaTebHOCTh HykieoruaHod muemu. (Puc. 1). JHK-rimkosniassr
yenoBeka NEIL1 m NEIL2 (sykapuornueckue romoinoru OenkoB Fpg u Nei Escherichia coli) mposBustor
MOBBIIICHHYI0 aKTHBHOCTh B YJQJICHHM OKHCIHMTEIBHBIX IMOBPEXKICHHN M3 «TJIa3KOB» — JIBYLETIOYEUHBIX

YYacTKOB, HE CTaOWIM3MPOBAHHBIX KOMIDIEeMEHTapHBIMH cBss3siMu [1]. [lpemmomaraercs, 9To 3TO MOXKET



yka3biBaTh Ha ywyactue OenkoB NEIL B penapaunu NOBpEXICHHBIX OCHOBaHMH B TPAHCKPUOUPYEMBIX M

pemmnupyemMsIx mocienosarenbHOCTX JJHK, HO mpsiMble ToKa3aTeabcTBa TAKOTO YIACTHS OTCYTCTBYIOT [2].
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Puc. 1. Obwas cxema npoyecca 3KkCyu3UOHHOU penapayuu 0CHO8anuu y gvicuiux sykapuom|3]. AP — All-caum,

UA — a,p-nenacoiugennulii anvoezuo

Ilens pa®oThl 3akiOYyaNiach B IMOJYYCHUH TPAHCKPHUIIIMOHHBIX JJIOHTAIIMOHHBIX KoMmruiekcoB ¢ PHK-
nonmMepa3oit u uccuenoBannu aktuBHOCTH JJHK-rmmko3mna3 cynepcemerictBa Fpg/Nei B OTHOmIEHHH TaKMX
HHTEPMEINATOB.

Marepuajbl 1 MeToabl HcciieoBaHusl. OIMrOHYKICOTHIHbIE CyOCTpaThl COJEpIKaIN MOBPEKACHHOE
ocHOBaHUE (8-OKCOryaHUH WIH 5,6-IUTHAPOYPALMI) B PA3IUUHBIX MOJOXKEHUAX B «IJla3Kax» pa3HOTo pa3mepa
(6-30 nyxsieotn0B) WK B D-netisix, oOpaszosanHbix ¢ Tperheid nensto JJHK mmm PHK. 3atem Obun nosydeHsn
TPaHCKPHITIIMOHHBIE 3JIOHTaIMOHHbIe KoMmiuiekchl ¢ PHK-mommmepaszoit 11 E. coli (Puc.2) m uccrnenoBana
aktuBHOCTh JIHK-rmmko3unaser Fpg E. Coli B OTHOWmICHWH TaKMX KOMIUIEKCOB W TaKKe TPAHCKPHUIIHUSA B

npucyrtcteun Fpg E. Coli.
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Puc. 2. CmpoeHue MPAHCKPUNYUOHHO20 IJIOH2AYUOHHO2O KOMNJIEeKca

Jus ompeneneHusT KWHETHYSCKHX IApaMeTPOB peakiuy, KaTamusupyemoii ¢epmentom Fpg Opina

HCCleIoBaHa KWHeTHKa Muxasnmuca—MeHTeH.



Pesyabrarel. Kak NEILI, tak 1 NEIL2 akTUBHO ynajisuid MOBPEXKACHUS U3 OJHOIETIOYEUHOTO y4acTKa
D-netim ¢ PHK wnn IHK, npuyem aktuBHocTh NEIL1 Obia 3ametHo Bbimie akTuBHOCTH NEIL2. Jnms o6oux
(hbepMeHTOB 5,6-aUruapoypaII OblI Ty4YIIAM CYOCTPAaTOM, YeM 8-OKCOTYaHHWH. BhIIo mMoka3aHo Takke BIUSHUE
pa3mepa «ri1a3ka» 1 MOJI0KEHHUS MOBPEXKICHNUS B HEM Ha aKTHBHOCTH (DEPMEHTOB.

Kunernueckue napamerpsl peakiuu, katanusupyemoil JTHK-rnukosunaszoit Fpg, cBUAETENbCTBYIOT O
TOM, 4TO 00Opa3oBaHHe (PEePMEHT-CYOCTPATHOrO KOMIUIEKCA ¢ JBylenodeuHsiMu obnactsmu JJHK mpoucxogur
Oonee 3PEeKTHBHO, YEM C OJHOILICTIOYCUHBIMHU, B TO BPEMs KaK KaTaJIUTHUYCCKAas CTaIMs PEaKIMH i1 BCEX

THTIOB CYOCTpPaTOB MPOTEKAET ¢ MPUMEPHO OJMHAKOBOH ckopocThio (Tadum. 1).

Tabnuya 1
Kunemuueckue napamempul peaxyuu pacujennienus pasmuunslx cyocmpamos ¢ 0xoG gpepmenmom Fpg
S onJIHK- nuJIHK- «ria3ox»18- nu-Dnetis- on-Dretns- n/IHK-
oxoG oxoG oxoG oxoG oxoG 0x0G”
kcar, MUH'! 0,11 +0,01 0,10+0,01 0,18 £0,01 0,12+0,01 - 0,13+0,01
Ky, sM 300 £ 150 33+0,9 170 £50 83+17 - 8,1+2,3
3

Keal/Kox10%, 0,37+0,15 31+9 1,1 £0,3 1,4+£0,3 1,3+0,1 93+3,9

1/(MuaXHM)

*MI-cyOCTpaThl JUIMHOM 23 I1.H., 3HAUYCHUS B3SITHI U3 [4].

B nmpucyrcreun PHK-nonumepassl 11 akrusnocts JJHK-rnuko3sunassl Fpg E. coli camxanaces Benencrsue
CTEPUYECKNX 3aTpyIHEHUH, BBI3BAHHBIX OJKpaHHWpoBaHueMm cyoctpara PHK-momumepasoit. Ilokaszano, 4ro
9KCIM3MOHHAsA pemapanust oxoG B cocraBe Komupyromeil nenu ¢epmentoM Fpg He momaBmsieT mpoiiecc
TPaHCKPHITLIUH.

BeiBoapl. [lomydyeHnble pe3ynpTaThl HOKaspBaioT, 9To Oenkm NEIL nefictBuTeNbHO MOTYT OBITH
3a/eiicTBOBaHbl B penapanuy MOBPEXKACHUHA B XOA€ TPAHCKPUILUH, OAHAKO JUI1 MHPSIMOIO OINpeAeleHUs
BO3MOXXHOCTH 3TOTO HEOOXOIMMO HCCJIEIOBaHWE aKTHMBHOCTH OSTHX ()EpMEHTOB Ha HHTEpMeauarax

TpaHckpunuu B komiuiekce ¢ PHK-nonmmMepasoii uenoseka u nonyuenue nsopopmsl 2¢ pepmenta NEIL2.
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