Pe3tomeTa Ha nybauKauuuTte Ha ra.ac. g-p Pagocnas AnekcaHAapoB Ha
6bArapCKu U Ha AaHIIMUCKU €3UK, C KOUTO y4acTBa B KOHKypca 3a “poueHTt”

I. My6anKauum, KOMTO ca YacT oT XxabunutaunoHHua Tpya (HayuHu nybnmkauum B usgaHma,
KOUTO ca pedepupaHn M WUHOEKCUPAHU BCBETOBHOM3BECTHM 6asu AaHHM C Hay4yHa
nHpopmauma (Web of Science n Scopus) — MNokasaten B.4. ot Tabauua 2)

1) Kanev, P.B., Varhoshkova, S., Georgieva, |., Lukarska, M., Kirova, D., Danovski, G., Stoynov, S.
and Aleksandrov, R., 2024. A unified mechanism for PARP inhibitor-induced PARP1 chromatin
retention at DNA damage sites in living cells. Cell Reports, 43(5)

Poly(ADP-ribose) polymerase (PARP) inhibitors (PARPis) not only suppress PARP1 catalytic
activity but also prolong its association to damaged chromatin. Here, through live-cell imaging,
we quantify the alterations in PARP1 dynamics and activity elicited by seven PARPis over a wide
range of concentrations to deliver a unified mechanism of PARPi-induced PARP1 chromatin
retention. We find that gross PARP1 retention at DNA damage sites is jointly governed by catalytic
inhibition and allosteric trapping, albeit in a strictly independent manner—catalytic inhibition
causes multiple unproductive binding-dissociation cycles of PARP1, while allosteric trapping
prolongs the lesion-bound state of PARP1 to greatly increase overall retention. Importantly,
stronger PARP1 retention produces greater temporal shifts in downstream DNA repair events
and superior cytotoxicity, highlighting PARP1 retention, a complex but precisely quantifiable
characteristic of PARPis, as a valuable biomarker for PARPi efficacy. Our approach can be
promptly repurposed for interrogating the properties of DNA-repair-targeting compounds
beyond PARPis.

Nuxmbutopute Ha nonn(AAP-pnbosa) nonummepasata (PARP) (PARPis) He camo noTuckaT
KaTaAUTUYHATA akTUBHOCT Ha PARP1, HO CbLLO TaKa yAbaAXKaBaT CBbP3BAHETO MY KbM yBpeaeHUA
XpoMaTuH. B HacToAwaTta cTaTuA, Ype3 MUKPOCKOMNUA Ha KUBU KNETKU, HUE OKOJINYecTBUXME
NPOMeEHMUTE B AMHAMMKATa M akTMBHOCTTA Ha PARP1, npeanssukaHu ot cegem PARPis B WMpoOK
OManasoH OT KOHUEHTPauum, 3a Aa paskpuem MoseKyaHMA mexaHnsbm Ha PARPi-nHayumpaHoTo
cBbp3BaHe Ha PARP1 kbm yBpeaeHua xpomaTuH. OTKpuxme, Ye obuloto Bpeme, koeto PARP1
npekapBa Ha MecTaTa Ha yBpexgaHe Ha JHK 3aBMCK KaKTO OT MHXMOUPAHETO HA KaTaMTUYHATA
MY aKTMBHOCT, TaKa W OT anoctepuyHuTe edeKkTu, OTKIYEHU OT UHXMBUTOPUTE, MaKap M no
CTPOro He3aBUCUM HAYMH - KaTaUTUYHOTO MHXMBUPaHe BOAM A0 MHOMECTBO HENpPOAYKTUBHM
LMKAM Ha CBbp3BaHe-gucoumauma Ha PARP1, gokaTo anoctepuyHute edekTn yabarKaBaT
BpemeTo, B KoeTo PARP1 e cBbp3aH Kbm yBpexgaHeTo. Paskpuxme, ye No-npoabaKUTENHOTO
3agbprkaHe Ha PARP1 Ha mecTa Ha yBperkgaHe NnpuymMHABa NO-rosiemMu BpemeBu NPOMeHU B
nocneasaliuTe npouecu Ha nonpasKa Ha JHK v cboTBEeTHO BOAM A0 NO-FOAAMA LMTOTOKCMYHOCT,
nogyepTaBanku 3a4bpKaHeTo Ha PARP1 - KOMNEKCHA, HO TOYHO M3MEPMMA XapPaKTePUCTUKA Ha



PARP nHxmbutopute, Kato LeHeH buomapkep 3a epukacHocTTa Ha PARPI. HawmATt nogxoa moxe
NlecHo Aa 6bae NpUAoXKeH 3a pasKpuMBaHE Ha MEXaHU3MUTE Ha APYry NEKAPCTBEHM BELLEeCcTBa,
NOB/NABALLM MeXaHU3MUTe 3a nonpasKa Ha JHK.

2) Chappidi, N., Quail, T., Doll, S., Vogel, L.T., Aleksandrov, R., Felekyan, S., Kihnemuth, R.,
Stoynov, S., Seidel, C.A,, Brugués, J., Jahnel, M., Franzmann, T. and Alberti, S., 2024. PARP1-DNA
co-condensation drives DNA repair site assembly to prevent disjunction of broken DNA ends. Cell,
187(4), pp.945-961

DNA double-strand breaks (DSBs) are repaired at DSB sites. How DSB sites assemble and how
broken DNA is prevented from separating is not understood. Here we uncover that the synapsis
of broken DNA is mediated by the DSB sensor protein poly(ADP-ribose) (PAR) polymerase 1
(PARP1). Using bottom-up biochemistry, we reconstitute functional DSB sites and show that DSB
sites form through co-condensation of PARP1 multimers with DNA. The co-condensates exert
mechanical forces to keep DNA ends together and become enzymatically active for PAR
synthesis. PARylation promotes release of PARP1 from DNA ends and the recruitment of
effectors, such as Fused in Sarcoma, which stabilizes broken DNA ends against separation,
revealing a finely orchestrated order of events that primes broken DNA for repair. We provide a
comprehensive model for the hierarchical assembly of DSB condensates to explain DNA end
synapsis and the recruitment of effector proteins for DNA damage repair.

[BoliHoBepuxKHUTE ckbcBaHUA Ha JJHK (DSB) ce nonpasAT B mecTaTa Ha ckbcBaHe (DSB sites). He
€ Hanb/IHO AICHO KaK Te3n “mecta” ce dopmmpaTt M Kak ce npenoTBpaTaBa “pasbarsaHeto” Ha
KpauwiaTta Ha cKbcaHaTa AHK monekyna. B HacToALWOTO M3caeaBaHe OTKPUXME, Ye 3a4bPKAHETO
Ha KpauliaTa Ha ckbcaHaTa AHK moneKkyna ce ocbluecTBaABa OT CEH30PHUA 6enTbk nonn(AOP-
pnb60o3a) (PAR) nonnmepasa 1 (PARP1). U3nonssaku GUOXMMUYHU NOAXOAMN, PEKOHCTUTYMPAXME
GYHKLUMOHANHM MecTa Ha ABOMHOBEPUIKHN CKbCBAHWUSA M NOKa3axme, Ye Tean mecTta ce popmupar
ypes3 Ko-koHaeH3auma Ha PARP1 myntumepu ¢ OHK. Ko-KoHAeH3aTUTE npuaarat mMexaHW4Hu
CUNIN, KOUTO NPUABPMKAT KpauwaTa Ha CKbcaHaTa JHK moneKkyna u ctaBaT eH3MMHO aKTMBHMU 3a
cmHTe3 Ha PAR. PAR-ninMpaHeTo cTMmyanpa ocBoborkgaBaHeTo Ha PARP1 ot KpauwaTta Ha AHK n
NpMBAMYAHETO Ha edeKkTopHM BenTbum Kato Fused in Sarcoma, KouTo cTabunnampar cKbcaHUTe
Kpamwa Ha [OHK, pa3sKkpuBalkM BHMMATENHO OPraHM3MpPaH MeXaHU3bM, KOMTO MNOAroTBA
cKkbcaHaTa JHK 3a nonpaska. MNpeactaBame noapobeH moaen 3a hepapxniHoTo popmmpaHe Ha
KoHAeH3aTn okono DSB, KoiTo obsicHABa “3aabprkaHeTo” Ha Kpauulata Ha ckbcaHuTe [JHK
MONEKYAM M HATpynBaHETO Ha edpeKTopHM Gentbun, HeobxogmMmum 3a nonpaskaTta Ha [AHK
CKbCBaHMATA.

3) Babukov, Y., Aleksandrov, R., Ilvanova, A., Atemin, A. and Stoynov, S., 2021. DNArepairK: An
interactive database for exploring the impact of anticancer drugs onto the dynamics of DNA
repair proteins. Biomedicines, 9(9), p.1238



Cells are constantly exposed to numerous mutagens that produce diverse types of DNA lesions.
Eukaryotic cells have evolved an impressive array of DNA repair mechanisms that are able to
detect and repair these lesions, thus preventing genomic instability. The DNA repair process is
subjected to precise spatiotemporal coordination, and repair proteins are recruited to lesions in
an orderly fashion, depending on their function. Here, we present DNArepairK, a unique open-
access database that contains the kinetics of recruitment and removal of 70 fluorescently tagged
DNA repair proteins to complex DNA damage sites in living HelLa Kyoto cells. An interactive
graphical representation of the data complemented with live cell imaging movies facilitates
straightforward comparisons between the dynamics of proteins contributing to different DNA
repair pathways. Notably, most of the proteins included in DNArepairK are represented by their
kinetics in both nontreated and PARP1/2 inhibitor-treated (talazoparib) cells, thereby providing
an unprecedented overview of the effects of anticancer drugs on the regular dynamics of the
DNA damage response. We believe that the exclusive dataset available in DNArepairK will be of
value to scientists exploring the DNA damage response but, also, to inform and guide the
development and evaluation of novel DNA repair-targeting anticancer drugs.

KneTkuTe ca NOCTOAHHO U3/I0XKEHU HA Pa3/IMYHU MyTareHu, KOUTO BOAAT A0 Pas/IiyHWU BMAOBE
yBpexaaHua Ha HK. EyKkapuoTHUTe KNeTKM ca pa3sBuauM BnevyaTaasala rama oT MexaHuU3mu 3a
nonpaskata Ha AHK, KouTto morat ga OTKpMBaT M MONPaBAT Te3n yBpeXAaHMA, KaTo Mno To3un
Ha4yMH NpeaoTBPATABAT reHoOMHaTa HectabuaHocT. MpouechbT Ha nonpasKka Ha [JHK e noanoxeH
Ha npeuM3Ha NPOCTPAHCTBEHO-BPEMEBA KOOPAMHAUMA, KaTo 6entbumTe, OCbLLECTBABALLM
nonpaskaTta Ha [JHK ce HaTpynBaT B TOYHO onpeaeneH pes, B 3aBUCUMOCT OT TAXHaTa GyHKUMA. B
TOoBa u3cnenBaHe npeactasame DNArepairK, yHMKanHa 6asa AaHHM ¢ OTBOPEH [0CTbM, KOATO
CbAbpXKa KMHETUKATA HA HATpynBaHe U npemaxsaHe Ha 70 ¢pnyopecueHTHo-6enAsaHm HentbKa
OT cuctemmTe 3a nonpaska Ha AHK kbm KomnnekcHn OHK yspexpgaHmAa B usm Hela Kyoto
KNeTku. NHTepakTMBHOTO rpadMyHO NpencTaBAHE Ha AaHHUTE, LOMbJAHEHO C MUKPOCKOMCKM
N306parKeHnA, yNecHABA OUPEKTHUTE CPaBHEHWA MeXAy AWHamMMKaTa Ha 6entbuuTte, KOUTO
yyacTBaT B Pas/IMYHK NbTULLA Ha nonpaBka Ha [HK. BaxHo e aa ce otbenexun, ye noseyeto oT
6entounTe, BKAtoYeHN B DNArepairk, ca npeactaBeHu ¢ TAXHaTa KUHETUKA KAaKTO B HETPETUPAHY,
Taka M B TpeTupaHu c Tanasonapub (MHxMbutop Ha PARP1/2) KneTku, Kato No TO3M HayuH
npepocTaBaAT HesnpeueneHTeH nories Bbpxy Ha edeKTuTe Ha NPOTUBOPAKOBMUTE JIEKApPCTBA
BbPXY AMHAMMKATa Ha OTTOBOPa Ha KneTKkaTa Kbm yBpexaaHe Ha JHK. Cuutame, ye yHUKanHuTe
AaHHW, pocTbnHM Ype3 DNArepairK, we 6b4aT nonesHU Ha yyeHuTe, U3cneaBalim KAeTbYHUA
OTroBoOp KbM yBpexaaHua B AHK, KakTo 1 we nognomorHe pa3paboTBaHETO M OLeHKATa Ha HOBM
NPOTUBOPAKOBM NEKAPCTBA, TapreTupaLLm mexaHmamuTe 3a nonpaska Ha JHK.

4) Danovski, G., Dyankova-Danovska, T., Stamatov, R., Aleksandrov, R., Kanev, P.B. and Stoynov,
S., 2023. CellTool: An Open-Source Software Combining Bio-Image Analysis and Mathematical
Modeling for the Study of DNA Repair Dynamics. International Journal of Molecular Sciences,
24(23), p.16784



Elucidating the dynamics of DNA repair proteins is essential to understanding the mechanisms
that preserve genomic stability and prevent carcinogenesis. However, the measurement and
modeling of protein dynamics at DNA lesions via currently available image analysis tools is
cumbersome. Therefore, we developed CellTool—a stand-alone open-source software with a
graphical user interface for the analysis of time-lapse microscopy images. It combines data
management, image processing, mathematical modeling, and graphical presentation of datain a
single package. Multiple image filters, segmentation, and particle tracking algorithms, combined
with direct visualization of the obtained results, make CellTool an ideal application for the
comprehensive analysis of DNA repair protein dynamics. This software enables the fitting of
obtained kinetic data to predefined or custom mathematical models. Importantly, CellTool
provides a platform for easy implementation of custom image analysis packages written in a
variety of programing languages. Using CellTool, we demonstrate that the ALKB homolog 2
(ALKBH2) demethylase is excluded from DNA damage sites despite recruitment of its putative
interaction partner proliferating cell nuclear antigen (PCNA). Further, CellTool facilitates the
straightforward fluorescence recovery after photobleaching (FRAP) analysis of BRCA1 associated
RING domain 1 (BARD1) exchange at complex DNA lesions. In summary, the software presented
herein enables the time-efficient analysis of a wide range of time-lapse microscopy experiments
through a user-friendly interface.

PasKkpuvBaHeTO Ha AMHaMMKaTa Ha 6enTbumuTe, OCbLLECTBABALLM nonpaBkata Ha OHK, e ot
CbLLECTBEHO 3HAyeHMe 3a pa3bumpaHeTo Ha MexaHM3MUTEe, KOWUTO 3alMTaBaT reHOMHaTa
CTabMNHOCT U NPeAoTBPATABAT KaHUeporeHesaTa. Bbnpeku ToBa, M3amepBaHEToO M MOAEINPAHETO
Ha AMHAaMWMKATa Ha 6enTbuuTe Ha MecTa Ha yBpegeHa [HK 4ype3 HanuMyHUTE B MOMEHTa
WHCTPYMEHTU 32 aHa/IM3 Ha MUKPOCKOMCKM M306pakeHnsa e AocTa 3aTpyaHEHO U Heyaob6Ho.
3atoBa paspabotuxme CellTool — camocrtoAaTeneH codTyep € OTBOpPEH Koa M rpaduyeH
noTpebuTenckn uHTepdeinc 3a aHaAM3 Ha MUKPOCKOMCKM M306pakeHuA. Toit KomBUHMPpa
yrnpas/ieHWe Ha AaHHK, 06paboTka Ha U30bparkeHns, maTeMaTUYECKO ModenmpaHe U rpadpuyHo
npeacraBaAHe Ha AaHHUTE B egMHeH nakeT. MHOXKecTBO GUNTpM 3a n3obparkeHua, aaropuTmm 3a
CermeHTauma n npocnegaBaHe Ha YacTULUM, CbYeTaHU C AMPEKTHA BU3yan3aLMa HA NONYYEHUTE
pe3yntatn, npasat CellTool naeanHo npunoxkeHne 3a KOMNAEKCEH aHANN3 HA AMHAMUKATa Ha
H6enTounTe OT MexaHM3mMUTe 3a nonpaska Ha [AHK. To3n codTyep no3sonasa npucnocobasaHe Ha
NONYYEHUTE KWHETUYHM [AHHM KbM npeaBapuTenHo AePUHMPaHM WMAM HANbAHO HOBWU
MaTemaTnyeckn mozaenu. BaxHo e ga ce otbenexn, ye CellTool npeaoctasa nnatpopma 3a necHa
MMNAEMEHTALMA HA NepCoOHaM3MpPAHM NAKeTM 3a aHaAu3 Ha M3006parkeHuA, HaNMCaHM Ha
pasnyHKn nporpamuu esmum. C nomouuta Ha CellTool gemoHcTpupame, ye nemetmnasarta ALKB
homolog 2 (ALKBH2) ce npemaxBa oT mecTaTa Ha yBpexaaHe Ha [IHK, Bbnpeku HaTpynBaHeTo Ha
HelHWS npegnonaraem NapTHboOp 3a B3ammogencteme - PCNA. OcBeH TOBa NokasBame, 4ye
CellTool 3HaumMTenHo ynecHABa aHanAM3a Ha Bb3CTAHOBABAHETO Ha ¢JyopecueHUMATa cien
¢doTonsbensaHe (FRAP) Ha ¢oKycum Ha 6Hentbka BARD1 Ha mecta Ha yBpegeHa [AHK. B
0b6o6leHne, npeactaBeHMAT codTyep NO3BONABA BpemMeBO-eDEKTUBEH aHa/IM3 Ha LMPOK
CNEeKTbP OT MUKPOCKOMCKM eKCnepumeHTH upe3 yaobeH 3a notpebutensa nHtepoeic.



Il. HayyHu ny6bauKauum B wu34aHUA, KOUTO ca pedepupaHM U UHAOEKCUPAHU B
CBETOBHOM3BECTHM 6a3u gaHHM ¢ HayyHa uHdpopmauma (Web of Science u Scopus), nssbH
XabunurtaumoHHusa Tpya — Nokasarten 7. ot Tabauua 2)

1) Dyankova-Danovska, T., Uzunova, S., Danovski, G., Stamatov, R., Kanev, P.B., Atemin, A,,
Ivanova, A., Aleksandrov, R. and Stoyno Stoynov, 2025. In and out of Replication Stress:
PCNA/RPA1-Based Dynamics of Fork Stalling and Restart in the Same Cell. International Journal
of Molecular Sciences, 26(2), p.667

Replication forks encounter various impediments, which induce fork stalling and threaten
genome stability, yet the precise dynamics of fork stalling and restart at the single cell level
remain elusive. Herein, we devise a live-cell microscopy-based approach to follow hydroxyurea-
induced fork stalling and subsequent restart at 30 s resolution. We measure two distinct
processes during fork stalling. One is rapid PCNA removal, which reflects the drop in DNA
synthesis. The other is gradual RPA1 accumulation up to 2400 nt of ssDNA per fork despite an
active intra-S checkpoint. Restoring the nucleotide pool enables a prompt restart without post-
replicative ssDNA and a smooth cell cycle progression. ATR, but not ATM inhibition, accelerates
hydroxyurea-induced RPA1 accumulation nine-fold, leading to RPA1 exhaustion within 20 min.
Fork restart under ATR inhibition led to the persistence of ~600 nt ssDNA per fork after S-phase,
which reached 2500 nt under ATR/ATM coinhibition, with both scenarios leading to mitotic
catastrophe. MRE11 inhibition had no effect on PCNA/RPA1 dynamics regardless of ATR activity.
E3 ligase RAD18 was recruited at stalled replication forks in parallel to PCNA removal. Our results
shed light on fork dynamics during nucleotide depletion and provide a valuable tool for
interrogating the effects of replication stress-inducing anti-cancer agents.

PennvKauMoHHUTE BUAKM CpeLliaT Pas/IMyHM NPEYKU, KOUTO BOJAT [0 TAXHOTO 3abaBaHe m
3acTpalwaBaT reHoOMHaTa CTabUAHOCT, HO TOYHaTa AMHAMMKA HA 3abaBAHETO U pecTapTUpPaHETO
Ha BW/JIKWTE Ha HUBO eAMHWYHA KNeTKa OCTaBa HesAcHa. B ToBa m3cnenBaHe paspaboTuxme
nogxon, 6asnpaH Ha MMKPOCKOMNMA HA XKUBU KNETKK, 3a HabntogeHne Ha 3a6aBAHETO Ha BUNKUTE,
MHAYLMPAHO OT XMAPOKCMYypes, U Nocae[BalloTo MM pectapTupaHe ¢ pesontouma ot 30 cekyHaM.
N3mepBame ABa pas/IMyHKM Npoueca No Bpeme Ha 3abaBAHeTo Ha BUAKUTE. MbpBUAT e 6bp30TO
otcTpaHABaHe Ha PCNA, KoeTo oTpasABa NOTUCKaHeTO Ha cuHTe3ata Ha [HK. BtopuAat e
nocrteneHHOTO HaTpynsaHe Ha RPAL Bbpxy Ao 2400 HyKkneoTnaa sSDNA Ha BCAKa BUJIKA, BbMNpeKu
aKTUBHMA S-Pa3eH KOHTPONEeH NYHKT. Bb3cTaHOBABAHETO Ha HYKNEOTUAHWMA Nyn NO3BOJABA
6bp30 pecTapTMpaHe 6e3 noctpenankatueHa sSSDNA 1 rnagKo NpoTMYaHe Ha KNEeTbYHUA LUKBA.
NHxnbupaHeto Ha ATR, HO He n Ha ATM, ycKkopsiBa AeBETOKPaTHO HaTpynBaHeTo Ha RPA1,
MHAYUMPAHO OT XMAPOKCUypea, BOAEMKN A0 m3depneaHeTo Ha RPAL B pamkute Ha 20 MUHYTW.
PecTtapTupaHeTo Ha BUAKUTE Npu MHXMbMpaHe Ha ATR goseae 40 3agbpKaHe Ha okono 600
Hykneotmga ssDNA Ha Bunka cnep S-dasata, Koeto gocturHa 2500 Hykneotnaga npu
eQHOBpeMeHHO WMHxnbupaHe Ha ATR/ATM, KaTto u B ABaTa CAyyas ce CTMra A0 MMTOTMYHA
KaTacTpoda. MHxmbupaHeto Ha MRE11 He oKa3Ba BAMAHME BbpXy AMHamuKaTa Ha PCNA/RPAL,
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He3aBMCMMO OT aKTMBHOCTTA Ha ATR. E3 ybukBuTMH nuraszata RAD18 ce HaTpynBa BbpXy
3abaBeHNTE penINKALMOHHWN BUIKM NapanenHo ¢ oTcTpaHaBaHeTo Ha PCNA. HawwuTe pesynTtaTtu
pa3KkpuBaT AMHAMMKaTa Ha BUAKUTE NPWU U3YeprnBaHe Ha HyKAeoTuauTe U NpeaocTaBAT LeHeH
WHCTPYMEHT 32 u3cneasaHe Ha epeKkTuTe Ha aHTMPAKOBU areHTu, MHAYUMPALLM penamKaumoHeH
cTpec.

2) Danovski, G., Panova, G., Keister, B., Georgiev, G., Atemin, A., Uzunova, S., Stamatov, R., Kanev,
P.B., Aleksandrov, R., Blagoev, K.B. and Stoynov, S.S., 2024. Diffusion of activated ATM explains
yH2AX and MDC1 spread beyond the DNA damage site. iScience, 27(9)

During DNA repair, ATM-induced H2AX histone phosphorylation and MDC1 recruitment spread
megabases beyond the damage site. While loop extrusion has been suggested to drive this
spread, the underlying mechanism remains unclear. Herein, we provide two lines of evidence
that loop extrusion is not the only driver of damage-induced gH2AX spread. First, cohesin loader
NIPBL and cohesin subunit RAD21 accumulate considerably later than the phosphorylation of
H2AX and MDC1 recruitment at micro-IR induced damage. Second, auxin-induced RAD21
depletion does not affect gH2AX/MDC1 spread following micro-irradiation or DSB induction by
zeocin. To determine if diffusion of activated ATM could account for the observed behavior, we
measured the exchange rate and diffusion constants of ATM and MDC1 within damaged and
unperturbed chromatin. Using these measurements, we introduced a quantitative model in
which the freely diffusing activated ATM phosphorylates H2AX. This model faithfully describes
the dynamics of ATM and subsequent gH2AX/MDC1 spread at complex DNA lesions.

Mo Bpeme Ha nonpasKaTa Ha JJHK pochopunmpaHeTo Ha xnctoH H2AX n HaTpyneBaHeTo Ha MDC1,
KOMTO ce cay4BaTt Nno ATM-3aBMCMM HAUYMH, Ce Pa3nNpPoOCTPaHABAT HAa Merabasun oTBbA MACTOTO Ha
yBpexaaHeTo. Makap 4e e NpeanoXKeHO, Ye EKCTPY3nATa Ha XPOMATUHOBM NpumKM (loop
extrusion) BoAM A0 TOBA pPa3nNpoOCTpPaHEHWE, OCHOBHMAT MeXaHM3bM OcCTaBa HesAceH. B
HACTOALLOTO MNpPOYy4YBaHe NpeaoCTaBAMe [Ba aprymeHTa, 4e eKCTpy3uMATa Ha MNPUMKKU He e
e4MHCTBEHMAT GaKTop 33 pasnpocTpaHeHneTo Ha YH2AX. Mbpeo, NIPBL, 6enTbK, HaTOoBapBaLy,
Koxe3nHuTe, n RAD21 Koxe3suHoBaTa cybeguHMUa Ce HATPynBaT 3HAYUTE/IHO MNO-KbCHO B
cpaBHeHMe c¢ ¢ocdopunmpaHeto Ha H2AX u HatpynsaHeto Ha MDC1 Ha mecta Ha [HK
yBpeXAaHMA B XMBU KNeTKU. BTopo, pasrpaxaaHeto Ha RAD21, MHAYLMPAHO C ayKCUH, He BAnae
Ha pasnpocTpaHeHueTo Ha YH2AX/MDC1 cnes fnasepHO MUKpoobAbuYBAHE WAU  Cleg,
WHAYUMPAHETO Ha ABOMHOBEPUMKHWU CKbcBaHMA (DSB) ypes3 TpeTupaHe CbC 3eouMH. 3a Ada
onpegenvm gann gudysvata Ha aktmeupanuma ATM moxke aa o6sacHM HabnwoaaBaHOTO
noBeAeHMe, USMEPUXME CKOpPOCTTa Ha obmeH 1 AMdYy3MOHHUTE KOHCTaHTU Ha ATM 1 MDC1 B
pamMKuUTe Ha yBpeAeHa M HeyBpeAeHa XpOMaTMHOBA cpena. M3nonssamku Tesn mMamepsaHus,
Cb343J0XMe KOJIMYeCTBEH MOAe/N, B KOWTO CBOBOAHO ANPYHAMPAWMAT akTuBupaH ATM
docdopmnupa H2AX. To3n mogen BSPHO OMMCBA AMHaAMMKaTta Ha ATM u nocnenBawoTo
pasnpocTpaHeHue Ha YH2AX/MDC1 Ha mecTa Ha KomnsiekcHu [HK yBpexaaHus.



3) Kanev, P.B., Atemin, A., Stoynov, S. and Aleksandrov, R., 2024. PARP1 roles in DNA repair and
DNA replication: The basi (c) s of PARP inhibitor efficacy and resistance. Seminars in Oncology
51(1-2), pp. 2-18

Genome integrity is the subject of constant insult from endogenous and exogenous sources. In
order to cope, eukaryotic cells have evolved an elaborate network of DNA repair factors that
accommodate diverse lesion types and exhibit considerable functional redundancy. PARP1 is a
major sensor of DNA breaks with established and putative roles in a number of pathways within
the DNA repair network, including single- and double-strand break repair as well as DNA
replication fork protection. Importantly, PARP1 is the major target of small-molecule PARP
inhibitors (PARPi), which are employed in the treatment of homologous recombination (HR)-
deficient tumors, as the latter are particularly susceptible to the accumulation of DNA damage
due to an inability to efficiently repair highly toxic double-strand DNA breaks. The clinical success
of PARPi has fostered extensive research into PARP biology, which has shed light on the
involvement of PARP1 in various genomic transactions. A major goal within the field has been to
un- derstand the relationship between catalytic inhibition and PARP1 trapping. The specific
consequences of inhibition and trapping on genomic stability as a basis for PARPi cytotoxicity
remain a matter of debate. Finally, PARP inhibition is increasingly recognized for its capacity to
elicit/modulate antitumor immunity. The clinical potential of PARPi is, however, hindered by the
development of resistance. Hence, extensive efforts are invested in identifying factors that
promote resistance or sensitize cells to PARPi. The current review provides a summary of
advances in our understanding of PARP1 biology, the mechanistic nature and molecular
consequences of PARP inhibition, as well as the mechanisms that give rise to PARPi resistance.

MHTEerpuTeTbT HA reHOMa € NOCTOAHHO WU3JIOXEeH Ha YBpPEeXKAaHMA OT eHOOreHHU U eK30reHHU
M3TOYHMUM. 33 Aa ce CMPaBAT C Te3M yBpeXAaHWA, eYKapMOTHUTE KNEeTKU Ca Pa3BUAM CNOXKHA
mpexka oT 6enTbyHM daKTopM 3a nonpaska Ha OHK, Konto moraT ga ce cnpaBAT C Pas3/INYHU
BUOOBE YBPENKOAHMA W MPUTEXKABAT 3HAYMTENHO OYHKUMOHaANHO npunokpusaHe. PARP1 e
KNo4oB 6enTbyeH ceH30p 3a ckbeBaHUA B [JHK ¢ ycTaHOBEHM M npeanosiiaraemu ponu B peanua
NbTULLA B CMCTEMUTE 33 NonpaBKa Ha JHK, BkatounTenHo B nonpaBKaTa Ha e4HO- N ABYBEPUMKHMN
CKbCBaHMSA, KaKTO U B 3alMTaTa Ha peniMKauuoHHUTe BUIKK. BarkHo e aa ce otbenexu, ye PARP1
€ OCHOBHMA TapreT Ha PARP nHxnbutopute (PARPi), KouTo ce M3non3BaT B IYEHNETO Ha TYMOPMU
C HepaboTewa XOMONOXHa pekombuHaums (HR), TbA KaTto Te3n Tymopu ca OCOBEHOo
YYBCTBUTE/NIHWM KbM HATPYNBaHETO Ha yBpexaaHua B JHK nopaan HecnocobHocTTa A4a nonpasAT
e(dEeKTMBHO BUCOKO TOKCUMYHWU ABOMHOBEPUXKHU cKbcBaHMs B AHK. KnMHWYHKMAT ycnex Ha PARPI
AoBeae A0 MHTEH3UBHM U3cneaBaHua B obnactta Ha PARP 6uonornata, KOMTo XBbpaaT CBETIMHA
BbpXy y4yacTmeto Ha PARP1 B pasnnyHu reHomHu npouecu. OcHoBHaTa Len e aa ce pasbepe
Bpb3KaTa MeXAay MHXMOMPaAHETO Ha KaTaIMTUYHATa akTMBHOCT Ha PARP1 1 "3aabpikaHeTo" my Ha
MecTa Ha yBperkaaHe. CneunduyHMTe nocneamum oT MHXMBMpaHeTo M " 3aabpiKaHeTo" BbpXy
reHoMHaTa CTabUIHOCT KaTo OCHOBA 3a LUMUTOTOKCMYHOCTTa Ha PARPi octaBaT Tema Ha aebar.
MHxnbumpaHeto Ha PARP1 cblwo Taka MoAenmpa aHTUTYMOPHMA UMYHUTET. KAWHUYHMAT
noteHyman Ha PARPi obaye e orpaHuyeH OT pPa3sBUTMETO Ha PE3UCTEHTHOCT, MOPaaM KOeTo ce
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WMHBECTUPAT Ce 3HAYMUTEIHU YCUAUA 33 naeHTUdUUMpPaHe Ha GaKTOpPKU, KOUTO Ca OTFOBOPHM 3a
PE3UCTEHTHOCTTA MM YYBCTBMUTE/IHOCTTA Ha KneTkmute Kbm PARPi. Tasn o630pHa craTtus
npeaocTaBa pe3toMe Ha HanpeabKa B pa3bupaHeTo Ha 6buonormaTta Ha PARP1, mexaHUcTMYHaTa
npupoaa M MONEKYNAPHUTE Nocneanum ot uHxMbupaHeto Ha PARP1, KaKTo U mMexaHU3muTe,
KOWUTO BOAAT 4,0 Pe3UCTEHTHOCT KbM PARPI.

4) Popov, G., Aleksandrov, R., Petkova, V., Kaneva, R., Gergova, R., Kundurzhiev, T. and Popova,
D., 2023. Analysis of bacterial biofilm formation and MUC5AC and MUC5B expression in chronic
rhinosinusitis patients. Journal of Clinical Medicine, 12(5), p.1808

Chronic rhinosinusitis (CRS) is a condition affecting as much as 16% of the adult population in
developed countries with many factors attributed to its development, including the more
recently proposed role of bacterial biofilm infections. Plenty of research has been conducted on
biofilms in CRS and the causes behind the development of such an infection in the nasal cavity
and sinuses. One such probable cause is the production of mucin glycoproteins by the mucosa of
the nasal cavity. To investigate the possible link between biofilm formation and mucin expression
levels and their relationship with CRS etiology, we examined samples from 85 patients by means
of spinning disk confocal microscopy (SDCM) to establish their biofilm status and quantitative
reverse transcription polymerase chain reaction (qRT-PCR) to determine MUC5AC and MUC5B
expression levels. We observed a significantly higher prevalence of bacterial biofilms in the CRS
patient group compared to the control group. In addition, we detected higher expression levels
of MUCS5B but not MUCS5AC in the CRS group, which suggested a possible role for MUC5B in CRS
development. Finally, we found no direct relationship between biofilm presence and mucin
expression levels, thereby showing a multifaceted connection between these two major factors
implicated in CRS etiology.

XPOHUYHMAT pUHOCUHYUT (XPC) e cbCcToAHME, KOETO 3acara A0 16% oT Bb3pacTHOTO HaceneHue B
pa3BUTUTE CTPAHM, KaTO Ha PA3BUTMETO MY CE NMPUMNUCBAT MHOXECTBO PaKTOpU, BKAKOUUTENHO
HoBOMpea/ioXKeHaTa pons Ha bOaktepuanHute 6Guodmamm. MHOXKECTBO WM3CNeABaHMA ca
nposeaeHn Bbpxy buodmnmute npn XPC 1 npuunHUTE 32 Pa3BUTUETO HA TaKaBa MHPEKLMA B
HOCHaTa KyXxMHa U cuHycuTe. EgHa OT BepOATHUTE NMPUUYUHU e NPOU3BOACTBOTO HA MYLIMHU OT
MyKO3aTa Ha HOCHAaTa KyxvHa. 3a ga u3cneasame Bb3MOMKHATA B3aMMOBPDB3KA Mexay
obpasyBaHeTO Ha 6MOPUAM M HMBATA HA EKCMpecuMA Ha MYLUMHUTE M TAXHATa BPb3Ka C
eTnonoruaTta Ha XPC, aHanusunpaxme npobu ot 85 naumeHTN Ype3 KOHPOKANHA MUKPOCKONMA 33
YyCTaHOBABAHE Ha CbCTOAHMETO Ha 6MOMAM M KOAMYECTBEHA NOIMMEPA3HA BEPUXKHA peaKkuma
(gRT-PCR) 3a onpepensHe Ha HMBaTa Ha eKkcnpecua Ha MUCS5AC n MUC5B. HabniogaBaxme
3HaYUTENIHO NO-BUCOKA YecToTa Ha HbakTepmanHu buodmamm B rpynata Ha naumeHtute ¢ XPC B
CpaBHeHMe C KOHTpoJsiHaTa rpyna. OCBeH TOBa OTKPUXME MO-BMCOKM HUBA Ha eKkcnpecua Ha
MUCSB, Ho He n Ha MUCS5AC B rpynata ¢ XPC, KoeTo npeanonara Bb3morKHaTa poaa Ha MUC5B
B pa3BuTneTo Ha XPC. Hakpas, He ycTaHOBMXMe NpaKa Bpb3Ka MeXKAy Han4YneTo Ha buodpuam u



HMBaTa Ha eKcrnpecua Ha MYUMHUTE, KaTo MO TO3M HAYMH NMOKa3axme MHOronjacTtoBa BpPb3Ka
MeXAY Te3n ABa OCHOBHU PpaKToOpa, KOUTO UrPasT ponAa B eTmonormaAta Ha XPC.

5) Ivanova, A., Atemin, A., Uzunova, S., Danovski, G., Aleksandrov, R., Stoynov, S. and
Nedelcheva-Veleva, M., 2021. The effect of Dia2 protein deficiency on the cell cycle, cell size, and
recruitment of Ctf4 protein in Saccharomyces cerevisiae. Molecules, 27(1), p.97

Cells have evolved elaborate mechanisms to regulate DNA replication machinery and cell cycles
in response to DNA damage and replication stress in order to prevent genomic instability and
cancer. The E3 ubiquitin ligase SCFP32 in S. cerevisiae is involved in the DNA replication and DNA
damage stress response, but its effect on cell growth is still unclear. Here, we demonstrate that
the absence of Dia2 prolongs the cell cycle by extending both S- and G2/M-phases while, at the
same time, activating the S-phase checkpoint. In these conditions, Ctf4—an essential DNA
replication protein and substrate of Dia2—prolongs its binding to the chromatin during the
extended S- and G2/M-phases. Notably, the prolonged cell cycle when Dia2 is absent is
accompanied by a marked increase in cell size. We found that while both DNA replication
inhibition and an absence of Dia2 exerts effects on cell cycle duration and cell size, Dia2 deficiency
leads to a much more profound increase in cell size and a substantially lesser effect on cell cycle
duration compared to DNA replication inhibition. Our results suggest that the increased cell size
in dia2A involves a complex mechanism in which the prolonged cell cycle is one of the driving
forces.

KneTkuTe ca passBuan CAOoXHU MexaHU3MU 3a peryanpaHe Ha penamkaumaTta Ha AHK 1 kneTbuHuAa
UMKDBA B OTFOBOP Ha yBpexaaHua 8 AHK 1 pennvkaumoHeH cTpec ¢ Len npeaoTspatABaHe Ha
reHoMHaTa HecTabUAHOCT U Pa3BUTMETO Ha PaKoBU KneTku. E3 ybuksnTmMH aunrasarta SCFP?2 g S.
cerevisiae y4acTBa B OTTOBOPA HA K/IETKUTE KbM peninkaLunoHeH cTpec u yepexkaaHna 8 JHK, Ho
edeKkTbT M BbPXy pacTea Ha KNeTKUTe BCe owe He e AceH. B HactoAweTo u3cnepsBaHe
nokaseame, ye nuncata Ha Dia2 yBennyaBa NpoAb/KUTENHOCTTA Ha KAETbYHMA UMKbA, KaTo
yAbAXKaBa KakTo S-dasaTta, Taka u G2/M-¢dasaTa, KaTo CblUeBPEeMEHHO aKTuBMpa S-dasHuA
COHTpoOJieH NyHKT. Mpu Te3un ycnosua Ctf4—knovos 6entbK, yyacTBaly B penanKkaumsaTta Ha JHK
n cybctpatr Ha Dia2—ypbaxkasa acoumaumaTa €M C XPOMATMHA MO Bpeme Ha no-
npoAbAKUTENHUTE S- N G2/M-dasn. 3abenekUTeNHO €, Ye YAB/IKEHUAT KNeTbYeH LUK/, KOraTo
Dia2 oTcbCTBa, € CbNPOBOAEH C ACHO U3Pa3eHo yBeanyeHne Ha pasamepa Ha Knetkute. OTKpuxme,
4ye KaKTo MHxMbupaHeTo Ha penavKkaumata Ha [HK, Taka n otcbeTBmeTo Ha Dia2 okassaTt edekT
BBPXY NPOAB/IKUTENHOCTTA HA KNETbYHMUA LMKDBA U pa3mepa Ha KAeTKUTe, KaTo aeduumTbT Ha
Dia2 Boan 40 3HAaYMTENIHO NO-FOIAMO YBEAMYEHME B pa3mepa Ha KETKUTE M 3HAYUTESIHO Mno-
ManbK epeKT BbpXy NPOLB/IKUTENHOCTTA Ha KNETbYHUA LIMKDBA B CPaBHEHUE C MHXMBMpPaHETO Ha
penaukaumnaTta Ha AHK. HawwnTe pesyatatm npegnonarar, 4e yBe/IMYEHUAT pasmep Ha KNeTKuTe
npu oTcbcTBME Ha Dia2 e cBbP3aH CbC CNOXKEH MEXAHU3bM, B KOUTO YAB/IKEHUAT KNETbYEH LUK
e eHa OT OCHOBHUTE ABUMKeLM CUAN.



6) Aleksandrov, R., Hristova, R., Stoynov, S. and Gospodinov, A., 2020. The chromatin response
to double-strand DNA breaks and their repair. Cells, 9(8), p.1853

Cellular DNA is constantly being damaged by numerous internal and external mutagenic factors.
Probably the most severe type of insults DNA could suffer are the double-strand DNA breaks
(DSBs). They sever both DNA strands and compromise genomic stability, causing deleterious
chromosomal aberrations that are implicated in numerous maladies, including cancer. Not
surprisingly, cells have evolved several DSB repair pathways encompassing hundreds of different
DNA repair proteins to cope with this challenge. In eukaryotic cells, DSB repair is fulfilled in the
immensely complex environment of the chromatin. The chromatin is not just a passive
background that accommodates the multitude of DNA repair proteins, but it is a highly dynamic
and active participant in the repair process. Chromatin alterations, such as changing patterns of
histone modifications shaped by numerous histone-modifying enzymes and chromatin
remodeling, are pivotal for proficient DSB repair. Dynamic chromatin changes ensure accessibility
to the damaged region, recruit DNA repair proteins, and regulate their association and activity,
contributing to DSB repair pathway choice and coordination. Given the paramount importance
of DSB repair in tumorigenesis and cancer progression, DSB repair has turned into an attractive
target for the development of novel anticancer therapies, some of which have already entered
the clinic.

KnetbuHata JHK nocTtoAHHO npeTbpnasBa yBpeXAaHWA OT MHOMECTBO BbTPELHU U BbHLUHU
MyTareHHu ¢aKTopu. BepoATHO Hal-CEPUO3HUAT TUN yBpexaaHua, kouto AHK moxke aa
npeTbpnu, ca AByBepUKHUTE CKbCcBaHMA Ha OHK (DSBs). Te pa3kbcBaT n asete AHK Bepuru un
3acTpalwaBaT reHOMHaTa CTabUAHOCT, NPUYNHABANKM BpeaHM XPOMO30MHM abepaLumn, KouTo ca
CBbP3aHM C MHOXeCcTBO 3abonAaBaHMA, BKAOUMTENHO paK. He e n3HeHaABawo, Ye KneTkute ca
pa3BUAN HAKONIKO MexaHW3ma 3a nonpaBka Ha DSB, Kouto o06xBawaT CTOTMUWM Pas3ANYHU
6entoun. B eykapnoTHUTE KNETKM nonpasKaTa Ha DSB ce n3BbpLliBa B M3KAOYMTENHO CNOXKHATA
cpefa Ha XpomaTuHa. XpOMaTUHDBT He € NPOCTO NacMBHa niatpopma, KoaTo “cbbupa” mHoroto
6enTbLM 3a NonpaBKaTa Ha CKbCBAHMATA, @ € BUCOKO AMHAMMYEH M aKTUBEH YY4aCTHMK B Npoueca
Ha nonpaBKa. [MpoMeHUTe B XPOMATMHA, KaTo M3MeHAWwMTe ce WabNAOHM Ha XMCTOHOBM
mognduKkaummn, opopmeHn OT MHOXKECTBO E€H3MMW WU PEMOAENIMPAHETO Ha XPOMATMHA, ca
pelwasalm 3a epeKTUBHATA NonpasBKka Ha DSB. IMHaMMYHMUTE NPOMEHM B XPOMATUHA OCUTypABaT
A0CTbN A0 yBpeaeHaTa obnact, npusaunyat bentoumte, nonpasawm AHK, n peryampart taxHaTa
acoumMaumMa M aKTUBHOCT, KAaTO AOMNPUHACAT 3a m3bopa M KOOpPAMHAUMATA Ha NbTULLATa 3a
nonpasKa Ha DSB. Kato ce uma npeasung, nbpBOCTENEHHATa Ba*KHOCT Ha nonpasKkaTa Ha DSB 3a
KaHUeporeHesaTta M NporpecuATa Ha pakoBuTe 3a60n1ABaHNA, MEXaHM3MUTE 3a NonpaBka Ha DSB
Ca ce NpeBbpHaNN B MpuMB/EKaTe/IHA Len 3a pa3paboTBaHe Ha HOBU AaHTUTYMOPHW Tepanuw,
HAKOM OT KOMUTO Beye Ca HaB/1e3/M B KAMHUYHATA NPaKTUKa.

7) Parrilla, J., Gaillard, C., Verbeke, J., Maucourt, M., Aleksandrov, R.A., Thibault, F., Fleurat-
Lessard, P., Gibon, Y., Rolin, D. and Atanassova, R., 2018. Comparative metabolomics and
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glycolysis enzyme profiling of embryogenic and nonembryogenic grape cells. FEBS Open Bio, 8(5),
pp.784-798

A novel biological model was created for the comparison of grapevine embryogenic cells (EC) and
non-embryogenic cells (NEC) sharing a common genetic background but distinct phenotypes,
when cultured on their respective most appropriate media. Cytological characterization, 1H-NMR
analysis of intracellular metabolites, and glycolytic enzyme activities provided evidence for the
marked metabolic differences between EC and NEC. The EC were characterized by a moderate
and organized cell proliferation, coupled with a low flux through glycolysis, high capacity of
phosphoenolpyruvate carboxylase and glucokinase, and high oxygen consumption. The NEC
displayed strong anarchic growth, and their high rate of glycolysis due to the low energetic
efficiency of the fermentative metabolism is confirmed by increased enolase capacity and low
oxygen consumption.

Cb3maseH e HoB BuonormyeH moaen 3a cpasHeHue Ha embpuoHanHu (EC) u HeembpunoHanHm
knetkn (NEC) oT nosa, Kouto cnogenat obul, reHeTudeH npousxod, HO MMAT pPasanyHu
dbeHOoTUNOBE, KOraTo Cce KyATUBMPAT BBPXY CbOTBETHUTE MM HAW-NOAXOAALWM Cpeau.
UuTonornyHo oxapaktepusmpaHe, 1H-NMR aHanmM3 Ha BbTPEKNeTbYHUTE MeTabonntn wm
AKTUBHOCTTA Ha [/IMKONUTUYHUTE €EH3UMU nNpefocTaBMxa [AOKa3aTencTBa 3a OTYETIUBUTE
meTabonnTHU pasnnumna mexay EC n NEC. EC ce xapakTtepusmpaTt ¢ ymepeHa U opraHnsnpaHa
KneTbyHa npoaundepaumns, CbnNpoBoAeHa C HUCBbK MOTOK Ha MeTabonuTn npes rnnkoamsaTa,
BMCOK KanauuteT Ha dochoeHonnmpysaT KapboKcmniasaTa M rIIOKOKMHA3aTa, KaKTO U BUMCOKO
notpebneHne Ha kucnopog. NEC nokasBaT cuneH HEKOOPAMHWPAH pacTe), a BMCOKATa
MHTEH3MBHOCT Ha [/IMKO/IM3A, Ab/XKAWA Ce Ha HWUCKaTa eHepruiHa eQdeKTUBHOCT Ha
bepmeHTauMoHHNA meTabonn3bm, be NoTBbPAEHA Ype3 yBEANYEHMA KanaumTeT Ha eHo1a3aTta U
HUCKO noTpebneHne Ha Kncnopoga,

8) Doumanov, J., Mladenova, K., Aleksandrov, R., Danovski, G. and Petrova, S., 2014. Interactions
of pharmacologically active snake venom sPLA2 with different cell lines. Biotechnology &
Biotechnological Equipment, 28(5), pp.918-922

Secreted Phospholipases A, (sPLA2s) represent a large family of structurally related enzymes,
which target different tissues and organs and induce numerous pharmacological effects based
on their catalytic specificity - hydrolysis of the sn-2 ester bond of glycerophospholipids. The
neurotoxin vipoxin, isolated from the venom of Vipera ammodytes meriodionalis, is a
heterodimeric postsynaptic ionic complex composed of two protein subunits - a basic and toxic
His48 sPLA; enzyme and an acidic, enzymatically inactive and non-toxic component. In this paper,
for the first time, we demonstrate that vipoxin sPLA; enzyme affects cell integrity and viability of
four cell types and causes different cell responses. The most dramatic local tissue effects were
observed with RPE-1 (retinal pigment epithelial) cells followed by A549 (adenocarcinomic human
alveolar epithelial) cells and MDCK (Madin-Darby Canine Kidney epithelial) cells. Products of the
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enzymatic reaction, lysophospholipids and unsaturated free fatty acids, act as lipid mediators
that can induce membrane damaging or can stimulate cell proliferation. Our preliminary results
on the cytotoxic effect of vipoxin sPLA, on A549 cells are promising in searching of its eventual
anticancer potential.

CekpeTtopHute ¢ocdonmnasm A, (sPLA;) npeacraBnsBaT rofiAMO CEMEWUCTBO CTPYKTYPHO
CBbP3aHM EH3MMW, KOMUTO TapreTmpaTt Pas/IM4HM TbKaHWM W OPraHM U MHAYUMPAT MHOXECTBO
dapmaKkoNormiHm epeKT, OCHOBAHM HA TAXHATA KaTaAMTMYHA cneunPUUHOCT — XMAP0oan3a Ha
Sn-2 ecTepHaTa Bpb3Ka Ha ravuyepodochonnnuante. HEBPOTOKCMHBT BUMOKCUH, MU30AUpPAH OT
oTpoBaTa Ha Vipera ammodytes meridionalis, e xeTepoanMmepeH MOHEH KOMNEKC, CbCTOALL, Ce
OT ABe 6enTbYyHU cybeAnHMUM — OCHOBEH M TOKCcMYeH His48 sPLA; eH3UM 1 KUCeNMHHA, EH3MMHO
HEeaKTUMBHA W HETOKCUYHa cybeanHMua. B To3n Aoknag 3a nMbpBM MbT NoKassame, ye SPLA;
€H3UMbBT Ha BUNOKCMHA B/IMAE HA KAETbYHaTa LANOCT M KU3HECNOCOOHOCT Ha YeTUPU KNETBHUYHM
JMHUN U Npegu3BUKBA Pas3/IMYHU  KAETbYHW OTroBOpuU. Han-3HauutenHn edektn 6axa
HabnogasaHn npu RPE-1 KneTkn (peTMHanHM NUTMEeHTHU enuTesNiHU KNeTKK), nocnensaHu ot
A549 (apgeHOKapUMHOMHM YOBELKW anBeosiapHu enuTenHn knetku) u MDCK (MaguH-Aap6bu
enuTeNHn KNeTKn OoT O6bbpek Ha Kyde). [lpoAyKTMTe Ha eH3MMHaTa  peakuus,
nmsodochonmnnantTe n HeEHaCUTEHUTE CBOOOAHW MACTHU KUCENUHW, AeNCTBAT KaTo AUMUAHM
MeANaTopu, KOUTO MOraT Aa Npeau3BUKaT yBpeskgaHe Ha membpaHuTe uan ga cTumyaupar
KneTb4YyHaTa npoandepauma. HawunTe npeaBaputesiHM pe3yaTaTv OTHOCHO LIMTOTOKCUYHMUA edeKT
Ha SPLA; oT BUNOKCKH Bbpxy KneTkmuTe A549 ca obewaBalym Npm TbPCEHETO HA €BEHTYANHUA MY
AHTUTYMOPEH NoTeHLMan.

9) Stoyanova, V., Aleksandrov, R., Lukarska, M., Duhalov, D., Atanasov, V. and Petrova, S., 2012.
Recognition of Vipera ammodytes meridionalis neurotoxin vipoxin and its components using
phage-displayed scFv and polyclonal antivenom sera. Toxicon, 60(5), pp.802-809

Vipoxin is a potent postsynaptic heterodimeric neurotoxin isolated from the venom of the
Bulgarian snake Vipera ammodytes meridionalis, whose snakebites cause different and strongly
manifested pathophysiological effects (neurotoxic, hemolytic, anticoagulant, convulsant,
hypotensive, hyperglycemic etc.). The neutralization of snake toxins calls for extensive research
through the application of different approaches: antibodies, non-immunologic inhibitors, natural
products derived from plants and animals, as well as synthetic drugs. In this study, we applied
naive Tomlinson | + J (Cambridge, UK) libraries to obtain recombinant human scFv antibodies
against the vipoxin’s two subunits — basic and toxic phospholipase A; (PLA;) and acidic, non-toxic
component. We found that 33 of more than hundred tested clones were positive and recognized
vipoxin and its subunits. Enriched scFv-phage samples (1.2x10° pfu/ml) were analyzed for their
binding (ELISA) and enzyme-inhibiting abilities. Single chain Fv-phage clones — D13, E3, Fs, D10 and
Gs exhihest binding affinity for the toxic component. Clones Ai, D12 and Ci2 recognized
preferentially vipoxin’s acidic component. Clones E3, Gs and Has inhibited the enzymatic activity of
both vipoxin and its purified and separated toxic subunit to the highest extent. Six of the selected
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clones (Es, Gs, Ha, C12, D10 and A11) inhibited direct hemolytic activity of vipoxin and its pure PLA;
subunit. The obtained specific scFv antibodies will be used for epitope mapping studies required
to shed light on the role of the phospholipase A; activity for the vipoxin toxicity and its effective
neutralization.

BMNOKCUMHBLT € MOoLLEeH NOCTCMHANTUYeH XeTepoanmmMmepeH HEBPOTOKCUH, M30/IMpPaH OT OTpoOBaTa
Ha 6barapckaTta 3mua Vipera ammodytes meridionalis, YnMTO yxanBaHUA NPUYMHABAT PA3INYHM
M CUNHO  M3paseHn natoOU3MONOTMYHU  edeKTU  (HEBPOTOKCMYHM,  XEMOJUTUYHW,
aQHTMKOAryNaHTHWU, KOHBY/ICUBHU, XMMOTEH3UBHWN, XMNEPIAMKEMUYHU U Ap.). HeyTpanusmnpaHeto
Ha 3MUNCKUTE TOKCUHU U3NCKBA OOLLIMPHM M3CNeaBaHNA Ype3 NpuaaraHe Ha pasIMyHN NoAX0AM:
aHTUTENa, HEMMYHUONOTUYHN MHXMBUTOPU, ECTECTBEHM NPOLYKTM OT PACTEHUA U X KMBOTHU, KAKTO
N CUHTETUYHM NeKapcTBa. B ToBa n3cnepBaHe NpUNoKUXMe HauBHU 6Mbnnotekm Tomlinson | +J
(Keimbpugyk, BennkobputaHua), 3a Aa NOAy4MM PeKoOMOUHAHTHWM YoBelwku scFv aHTuTena
cpelly Asete cybeguMHUUM Ha BUMOKCMHA — OCHOBHMA M TOKcuyeH ¢ocdonmnasza A; (PLA2)
KOMMOHEHT N KUCENUHHMA, HETOKCMYEH KOMMNOHeHT. OTKpuxme, 4ye 33 OT noBeye OT CTO
n3cnegBaHU KaoHa 6Axa MONOXKWUTENHM W pa3no3Haxa BUMOKCMH M Herosute cybeauHuum.
O6orateHuTe scFv-darosm npobu (1.2x10° pfu/ml) 6axa aHanu3mMpaHm 3a TAXHaTa cNocobHOCT Aa
ce cBbp3Bart (ELISA) n ga MHXxnMbupaTt eH3MMHaTa akTUBHOCT. scFv KnoHoBe — D1y, Es, Fs, Dio 1 Gs
NMoKasaxa HAW-BMCOK adUHUTET KbM TOKCUMYHMA KOMMNOHeHT. KnoHose Ai, D12 u Cp
npenmyL,ecTBeHO pPa3no3HaBaT KUCE/IMHHMA KOMMOHEHT Ha BMNOKcMHA. KnoHoBe E3, Gs u Ha
MHXMbMpaxa B HAW-roNiAMa CTeNeH eH3MMHaTa aKTMBHOCT KAKTO Ha BMMOKCMHA, Taka M Ha
HerosaTa NpPeYncTeHa TOKCMYHa cybeamnHuua. Lect ot usbpaHute KnoHose (Es, Gs, Ha, Ci2, Dio m
A11) MHXMOUpaxa ANMPEKTHaTa XeMOJIMTUYHA aKTMBHOCT Ha BUMOKCMHA M HerosaTa MpeymcreHa
PLA, cybeauHuua. MonyvyeHute cneunduyHn scFv aHTUTena we 6bAaT M3MN0A3BaHM 3a
n3cnenBaHe Ha enUTOMNM, KOWUTO Lle MOMOTHAT 33 Pa3KkpMBaHE Ha POATA HAa AaKTMBHOCTTA Ha
docdonmnaza Az 3a TOKCMYHOCTTA Ha BUNMOKCUHA M HETOBOTO ePEKTUBHO HeyTpasim3npaHe.

10) OaHoBscku, I, Anekcangpos, P, MeHuyesa, M, MNetpoea, C. XUMUYHU MOOUDPUKALUN HA
®OCHO/IMNA3A A2 OT VIPERA AMMODYTES: EQEKT BbPXY KATAUTUYHUTE CBOWUCTBA.
Science & Technologies, 3, 2013, 72-75

Snake venoms include a number of different biologically active molecules which possess diverse
pharmacological effects, such as neurotoxicity, myotoxicity, cardiotoxicity, thrombocyte
aggregation, haemolysis, anti-coagulation etc. The main and most toxic component, extracted
from the venom of the Bulgarian subspecies Vipera ammodytes meridionalis, is the neurotoxin
Vipoxin, a heterodimeric protein complex. It consists of two subunits — the highly toxic His48
sPLA;, which is a secretory phosphatidate-sn-2 acylhydrolase, Phospholipase A, EC 3.1.1.4, and
an enzymatically inactive subunit, which is non-toxic. The PLA; mediates the Ca*-dependent
hydrolysis of the sn-2 ester bond in the phosphoglyceride molecule, which results in the forming
of free fatty acids and lysophospholipids. In order to determine the connection between the
enzyme’s structure and its catalytic activity, several amino-acids were modified (His, Lys, Trp)
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which are considered essential to its catalytic mechanism. The influence of these modifications
was evaluated through a comparative measurement of the activity of an unmodified enzyme and
the modified forms.

3MUINCKMTE OTPOBM BKAKOYBAT peanua pasiMyHU BMONOTMYHO aKTUBHU MONEKY/IU, KOMUTO
npuTeXKasaT pa3HoobpasHU GapMaKOOTMYHU ePeKTU, KaTO HEBPOTOKCMUYHOCT, MMOTOKCUYHOCT,
KapAMOTOKCMYHOCT, arperayma Ha TPoMboumMTH, XeMoIM3a, aHTUKoarynauma n ap. OCHOBHUAT U
Hal-TOKCMYEH KOMMOHEHT, M30/IMPaH OT OTpoBaTa Ha 6barapckus noasug, Vipera ammodytes
meridionalis, e HEBPOTOKCUHBT BUMOKCUH — XeTepogmmepeH 6entbyeH Komnaekc. Toi ce cbCcTou
OoT ABe cybeguMHUUM — CUNHO TOKCUMYHMAT His48 sPLA;, KOMTO npeacTaBnsBa CeKpeTopHa
docdatmaart-sn-2 aumnxuaponasa, ¢ocdonmnasa A;, EC 3.1.1.4, n eH3MMHO HeaKTUBHaA
cybeanHMLA, KOATO e HeToKcuuHa. PLA; ocbuiectBasa Ca®*-3aBMcMmata Xmaponusa Ha sn-2
ecTepHaTa Bpb3Ka B MOJIeKynaTa Ha ranuepodocxonmnmuaunte, Koeto Bogm 4o o6pasyBaHeTo Ha
CBOOOAHM MACTHU KUCeNWHUM n amsodochonmnuan. 3a ga ce onpenenmn Bpb3KaTa Mexay
CTPYKTypaTa Ha eH3MMa M HeroBaTa KaTa/JIMTUYHA aKTUBHOCT, HAKONIKO aMUHOKMcenunHu (His, Lys,
Trp) 6axa moanduLMpaHM, KaTo Ce CYUTA, Ye Te Ca CbLLECTBEHM 3@ HEeroBua KaTa/JIMTUYEH
MexaHM3bM. Bb3gencTeBmeto Ha Tesn mogudukaumm belwe OLEHEHO Ype3 CPaBHUTENHO
N3MepBaHe Ha aKTMBHOCTTA Ha HemoanMdUUMPaAH eH3UM U mogudnumpaHuTe my popmu.
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