PEINEH3UA

ot: 'maka ['enoBa — mpodecop no reneruka B Karenpa ['enernka, buomornuecku
daxynter, Coduiicku yHusepcurer ,,CB. Kimument OXpuacku‘ (moHACTOSIIEM — IEHCUOHEDP),
yined Ha Hayuno xypwu, ceriacuo 3amoBen Ne 862/17.11.2023 na {upexropa vHa MHCTHTYTA 11O
Mounekynspaa buonorus "Pymen Llanes — BAH

OtHocHo: KoHkypc 3a 3aeMaHe Ha akaJjeMUYHa JUIbXHOCT ,,I0LIEHT™, 10 00J1acT Ha
Bucuie oopazosanue 4. [Ipuponnn Hayku, MaTeMaTHKa U HHPOpMATHKA, TPOPECUOHATHO
Harnpasienue 4.3. bruojgoruuecku Hayku, cenMaiHocT MoJekyisipHa Ouonorusi, o0sBeH B
JbprxaBeH BecTHUK, Opoit 92/03.11.2023 3a HyxauTe Ha cexuus ,,CTpyKTypa U GyHKIMS Ha
XpomaThHa

1. IlpeacraBenu MaTepHaJiu 0 KOHKypca

3a yyactue B 00SBEHHsI KOHYPC € MOJIaJl JOKyMEHTH CaMO €IMH KaHIuIaT — TJI. ac. A-p
Mapus Xpucrosa [letpoBa, unen Ha cexkuust ,,CTpykTypa U GyHKIHS HA XPOMAaTHHA B CHIIUS
uHcTuTyT Ha BAH. Ts e mpencraBmiia BCUUKHM HEOOXOAMMHU JTOKyMeHTH, cbriacHo 3PACPB,
[IpaBuiHuKa 3a HEroBOTO mNpujiokeHue, kakto U IlpaBunnuka Ha UMb na BAH, xourto ca
MHOT'O CTapaTeIHo 0(h)OPMEHH U TPETJIeIHU.

2. KpaTku 1aHHHU 32 KAPHEPHOTO M aKaJAeMHUYHO Pa3BUTHE

J1-p Mapus I[letpoBa uma 1006po cpeaHo oOpazoBaHue B 00IacTTa HA TOYHUTE HAYKU — TS
e 3appumia Ilpupopo-maremarnueckara rumHaszus ,,Hanuo IlomoBuu™ B rp. IlymeH, c
OCHOBHO M3y4YaBaHe Ha (u3uKa, MaTeMaTHKa, HHPopMaTUKaTa U aHrnuicku e3uk. [Ipe3 2003
roJl. TS € MpUeTa 3a CTyJIEHTKa B OakajaBbpcKara mporpama ,,.buonorus nHa buonorudeckus
dakynrer Ha CVY ,,CB. Ki. Oxpuacku® u cnes HEMHOTO 3aBbpIIBaHE MOCTHIIBA KATO MaruCThpP B
nporpamara ,,l'eHeTuka* Ha CIelHaIHOCTTa ,,MoJeKyJsipHa OMOJoTHA™ HA CBHIIMS (PaKyITeT.
M. IlerpoBa pa3paboTBa AUIIOMHA paboTa B 00JIAacTTa HA HEBPOTEHETHKATa BBHPXY MOJENICH
00ekT Drosophila, x0SITO MO-KbCHO MpepacTBa B T€Ma Ha HEHHUS JUCEPTALMOHEH TPYyH KaTo
peloBeH JOKTOpaHT B Karenpara mo l'enetuka Ha buomornueckus dakynrer (2010-2013),
samuTeHa npe3 2014 rox. Ts 3amouyBa TPYOOBHS CH CTaX Karo OHWOJOr B KaTeapaTa IO
I'enetuka Ha CY u cnep 3amuTaTa Ha HeHaTa TOKTOPCKA JUCEPTALMS TS € XOHOPYBaHa KaTo
aCHCTEHT 3a M3BEXKJAHE Ha YIPaKHEHUs 0 reHeTHka 3a OakanaBpu oT bd, ympaxHeHus no
dapmakoreHeTHKa 3a CTyJeHTH OT crneruanHoctra dapmarnus Ha Qaxkyntera mo Xumus u
dapmarus, KouTo ce wu3BekgaT B b®d, KakTo W 3a CHENUATU3UPAHU YIPAKHEHUS I10
HEBPOTCHETHKA U T€HETHMYEH aHaJlM3 B MarucThpckaTa mporpama ,l'@HeThka U reHOMHuKa“ Ha
b®. IIpes 2016 roa. n-p IlerpoBa e Ha3HaUY€HA KaTO aCUCTEHT, a O-KbCHO — KAaTO I'JI. aCUCTEHT
B Mucuryta mo MonekynsapHa 6uonorus Ha BAH, B cekuusra ,,CTpykrypa u GyHKIUS Ha
XpoMaTHHA®, KbJETO paboTH M moHactosmeM. CeriacHo cimyxkebHata Oenexka or UMb Ha
BAH, oOmmsT i TpyI0OB CTaX IO crenuaiHocTTa € 11 roguam, 5 Mecena u €uH JIeH, KOETO s
MIpaBH JISTUTUMHA 32 y4acTUE B O0SBEHUSI KOHKYPC.



3. Hayuynm Tpyaose

3.1. Obowa xapakxmepucmuka Ha HAyYHUmMe MPyoose

H-p M. IletpoBa e aBTOp Ha 23 Hay4yHM TpyJa. B KoHKypca 3a akaJeMH4Ha IJIbKHOCT
,»JOLIEHT* TS € u30pana 1a ydyacTBa cbC 17 OT TAX, KOUTO Ca MPEACTABCHH B HEHHUS CIHCHK C
Hay4yHU myOnukanuu. B Hero ca naaenu u 3 apyru myOiuKaluy BbB Bpb3Ka ChC 3allldTaTa Ha
HelHaTta TOKTopcka aucepTanusi. CbriacHO NpUI0KeHaTa B CIIUChKa CIIpaBKa, BCUUKU TPYI0BE
3a yyacTHe B KOHKypca ca IyOJIMKyBaHM KAaTO CTaTUM B NEPUOAMYHU CIHUCAHUSA C HUMIIAKT
¢dakTop — ooy UdP=42, 81 u o6 SJR=9,7, u ca B npoduia Ha KOHKypca. 5 OT CTaTUHUTE B
criucanus ¢ uMmmnakt ¢akrtop (Homepa: 4, 13, 15, 16 m 17, chrimacHo HomeparusaTa Ha
MIPUIOKEHUS CIIHCHK) ca 00eTUHEHH KaTo ,,CTAaTUH, EKBUBAJICHTHU HAa XaOWJIUTAIMOHEH TPy,
KOETO € B ChOTBETCTBUE C MUHUMAJIHUTE HAI[MOHAJIIHA M3UCKBAHMS 3a MOKa3aTesH OT rpyna B
3a 3a€MaHe Ha akKaJeMHU4yHa UIbXKHOCT ,,JJOUEHT", cbriaacHo I[IpaBuiHMKa 3a MpuiaraHe Ha
3PACPb u IlpaBunnuka 3a npunarane Ha 3PACPb B UMb na BAH. IlpencraBenure 3a
ydacTHe B KOHKypca TpyloBe ca myOnukyBanu B niepuoga 2018-2023 roa. 16 ot TaX chbabpKaT
OpUTHHAJIHU HAy4yHU pe3yJTaTH, a eJHa HpeacTaBisBa o030p. B 6 or myOnukanuure a-p
[lerpoBa e Bojel IbPBU aBTOP WJIM € B ChbBMECTHO IbPBO aBTOPCTBO, B IPYTH S5 TS € BTOpU
aBTop. CbINIacCHO TpejAcTaBeHaTa OT KaHAMJATKaTa B KOHKypca MHoJIpoOHa crpaBka, 8 oT
HEHHUTE TPyIOBE ca IUTHpaHU 00moO 84 MbTH — camMo B Hay4YyHHW U3JaHus, pedepupaHu u
unaekcupanun BbB WOS/Scopus. OcBeH ToBa € NPHIOKEH CIHMCHK HA y4acTUs C JOKJIAIu U
noctepu B 69 HayyHu (pOpyMH, MTOJIOBUHATA OT KOUTO — MEXIYHAPOIHH.

3.2. H3cnedosamencku HanpagieHus u HAyYHU ROCMUINICEHUS

Kakto e BuIHO OT pasmmpeHata xaOuwiuTanMoHHa crnpaBka Ha  A-p Ilerposa,
MPEACTABEHUTE 3a PELCHIIMPAHE HAay4YHU TPYAOBE Ca CUCTEMATU3UPAHHM B TPU OCHOBHHU
HAIpPAaBIICHUS, KOUTO a3 IpUEeMaM:

A) IIbpBo HnHanpasjenue: IIpeoGmamaBamata dYact OT HEWHHTE MyOIUKAINH,
BKJIIOYMTEIHO U TE€3U OT ,,XaOWIMTAL[MOHHUS TPy, ca CBBbpP3aHU C pazpadomeane Ha HOGU
nPOMUGOMYMOPHU CbEOUHEHUSA, CUHMEUPAHU NO XUMUYEH Mo WU U30JIUPAHU O JHCUGU
Op2aHU3Mu, U U3YYA6aHe HA MeEXHUme HNOMEHUUANHU XUMUOMEPANnesMu4HU CEolcCmea
(myOmukanuu: 4, 6, 7, 13, 15-17). [lonacTosiiem eauH OT Hal-ueCTO U3MOJ3BAHUTE MOIXOIN B
JICYEHHUETO Ha PaKa € XMMHOTEpaNnusATa, NpU KOSATO B OpraHu3Ma C€ BBBEXKJAT BELIECTBA —
XUMHUOTEpaneBTHLIM, YyOuBamy pakoBuTe KieTku. Ho ~ HelHOTO mpuiaraHe dYecTto e
Hee(EeKTUBHO 3apaji CTPAaHUYHUTE TOKCHMYHU €(PEeKTH Ha Te3M BEIIECTBA, KaKTO U 3apaju
HECHBBPUICHCTBATa B JACHCTBUETO MM BHPXY OMOXMMHUYHHUTE I'BTHUILA HAa PAKOBUTE KIETKH U
Pa3BUTHETO HA PE3UCTEHTHOCT. IMEHHO TOBa MPaBU 3ajjayaTa 3a Ch3JaBaHe U UACHTU(DUIIUpaHE
Ha HOBU IPOTHUBOTYMOPHU BEILIECTBA CHJIHO aKTyaJlHAa M Ba)kKHA 3a KJIMHUYHATA MpakTuka. Tpu
rpynu BellecTBa ca BbB (JOKyca Ha HaydyHUTE u3cienBaHus Ha 1-p IlerpoBa B ToBa HayuyHO
HampaBsiieHue: B mbpBaTa rpyma ca BKIIOYEHHM HAcCKOPO CHHTE3MpPAHU METalOOpraHUYHU
cbequHeHus (4, 13 u 16). Te ca ch3ganeHu B kogabopaiys ¢ yueHu oT MHCUTYTa 10 HOJIUMEpH
u Wucutyra no opranmuyHa xumus ¢ llentsp nmo ¢uroxomuss Ha BAH u ca pesynrat or
YCWINATA HAa KOJIEKTHBA 3a [10JIy4aBaHE Ha HOB THUIl XMMHOTEPAIIEBTUYHU areHTH, ChueTaBalll
M3BECTHUTE B MPOTHBOpAKOBaTa Tepanus CBONCTBA Ha HEOPraHWUYHUTE METAIHU ChEIUHEHUS
(uMc-maTMHA M HEWHM aHaJo3U) C MOTCHLIMAJIHM NPEAMMCTBA Ha BKIIOYEH B MOJEKyJjara
OopraHvyeH KomIuiekc, cBbpBaiy MetanHus arom. DK164 u CC78 ca xampop cyndonamuau,




chabpKamy ¢eporeH. B MosjekynuTe Ha Te3M ChEAMHEHHS ca KOMOMHHPAHU HSIKOJIKO
(YHKIIMOHATHYU TPYIH, C KOETO Ce 1IEJIU €THOBPEMEHHO MOAYIUPAHE Ha Pa3IMUYHU PETyIaTOPHU
OBTUIA B PAKOBUTE KIETKM M TOBHINABAHE HA TSAXHATAa TepaneBTUYHA €(PEKTUBHOCT B
cpaBHeHME ¢ MoHoTepaneBTHuHUTEe areHtu (4, 13). CC78 npexacrasnsBa aHajor Ha DK164,
CTPYKTYpHO ONTHUMM3MpaH 4Ype3 3aMecTBaHe Ha (YHKIMOHATHH TpymH, ¢ MO-A00pa
Pa3TBOPUMOCT U OMOHAIIMYHOCT BBB usnonornynu cpean (13). TperoTo cheTuHEHUE OT Ta3H
rpyna — DK 164-NP, npencrasnsBa HOBa, Ouopasrpaauma muienapaa gopma Ha DK164 (16).
3a moaydaBaHETO W ca CHUHTE3UpPAHU MOJMMEPHU HAHOHOCHUTENIM, B KOUTO C€ KallCyJupa
BemectBoTo DK 164, Taka ve ¢ Ta3u ruiargopma To Moxke aa Ob1e 1ocTaBsHo 10 KiaeTkuTe (16).

ITpoBenen e o00OCTOeH aHaiuM3 Ha OMOJIOTMYHATA AKTMBHOCT HA CHHTE3UPAHUTE
METaJIOOPTaHUYHU CHEAUHEHUS KaTo MMOTEHLIMAIHU aHTUTYMOpHU are’tu (4, 13 u 16). Kirouos
MEXaHU3bM Ha BCSKa XUMUOTepanus € epeKThT i BbpXy CIIOCOOHOCTTA HA PAKOBUTE KIIETKHU 3a
HEKOHTPOJIMPAHO JieleHe M pactex. [IpoBeaeHn ca MHOroOpONHM EKCIEPUMEHTH C TE3H
ChEIMHEHUS U € YCTAaHOBEHO, Y€ M TPUTE MPUTEKABAT U3Pa3eH LIUTOTOKCUYEH MTOTEHIUAN U ca
CrocoOHM Ja yOMBaT pPaKOBU KIETKM OT pa3IM4HU TUIOBE TyMmMopu in vitro. DK164
JIEMOHCTpHpa 3a0eIexKUTETHAa U30UPATETHOCT B LIUTOTOKCUYHOTO CH JAEUCTBUE CIPSAMO PAKOBU
KJIETKH OT TyMop Ha 0su1 1po6 (13). LlutoTokcuynoctra Ha CC78 ce oka3Ba J10pu MO-BUCOKA OT
Ta3u Ha KJIACHYECKUTE XUMHUOTEPANEBTUIM LUC-IJIATUHA U TaMOKCH(EH, HO ChEIUHEHUETO
HsAMa 700pa pa3TBOPUMOCT Mpu ¢u3uoigornyHo pH, KakTo M moaxojsia H30MpaTeTHOCT
copsimo paxkosute kietku (13). Munenapnara gopma Ha DK164 nokasBa peauia npeauMcTBa
B CpaBHEHHME CBC CBOOOJHOTO BELIECTBO U YAOBJIETBOPSABAa HM3UCKBAHETO 3a OINTHUMAalHA
pa3TopuMOCT, OMOHATTMYHOCT B KJIETKUTE U M30MpATENIHO JACHCTBHE CIPSAMO PAKOBHUTE KIIETKH
(16). Te3u croiictBa mpaBst DK164-NP mnoroo6emasani kaHauaar 3a ObJaella OIeHKa Ha
MPOTUBOTYMOPHOTO MYy JEHCTBHE M B €KCIIEPUMEHTH in VIvo, OT KOETO C€ BHXKJAa Ba)KHOTO
HAY4YHO M IIPUJIOKHO 3HAUEHUE Ha Te3HU pa3padOoTKH.

B paGorute Ha a-p llerpoBa ce oleHsBa CBHIIO U APYr acleKT Ha AHTUTYMOPHHS
MOTEHIMAJ Ha CHUHTE3WPAHHUTE CHEAWHEHHS — CIIOCOOHOCTTa MM Ja HMHIYLIUpPAT KIEeThYHA
cMBpT.  UYpe3 mnpuinaraHe Ha METOAUTE TMOTOYHA IIUTOMETPUS W HMYHOIIUTOXHMHS €
YCTAaHOBEHO, Y€ M TPUTE BEIIECTBA MPEIM3BUKBAT KJIETbYHA CMBPT OT pAJVIUYEH THIIL:
porpaMupaHa — amornTo3a, U Ciy4ailHa KJIeThb4Ha CMBPT — Hekposa. IIpu ToBa 3a 4HCTOTO
BemiectBo DK164 wu 3a munenapaara my ¢popma DK164-NP e ycraHoBeHO, 4e WMHAyIUpPAT
TJIABHO MPOAIONTO3HA aKTUBHOCT B KJIETKM OT pak Ha Oenust Apod, B KOUTO MPHCHCTBA
(GyHKIIMOHAJIEH TyMopcynpecopeH 0entbk pS3. B KieTku OT Chlus TUI pakK, HO C JIMIICBAILA
excripecuss Ha p53, Te uHAyHUpaT M Hekposa (13, 16). B mpoTHBOMONOXKHOCT Ha TOBA,
JIOMUHAHTHUAT MEXaHU3bM, upe3 kouto CC78 uuaynmpa kieTbyHa CMbpT, € Hekpo3a (13).

Knrouosu peryjiatopu Ha CUTHAJIHUTC HNbTUIIA 3a MpOorpaMHpaHa KICTbYHa CMBPT Ca
nBara TpaHckpunmuonHu ¢akrtopa: pS3 u Nuclear Factor kappa B (NF-kB) um Taxnara
Acperyiaanusa MMa CbHICCTBCHO 3HAYCHUC B pcAvlla IMaTOJOrMh, B TOBA YHUCIO U pak. B
nyonukamuu 4, 13 uw 16 e wuscinenBan edekTbT Ha (eEporeH ChIbpKamure Kamdop
cyndoHaMUIM BBPXY KIEThUHATAa JIOKaNU3alus Ha p53 B pakoBH KIETKU in Vitro W e
YCTAaHOBEHO €, Y€ BCHYKM T€ MNpPEIU3BUKBAT HEroBaTa TPAHCJIOKAIMS OT IMTOIUIa3MaTa B
AApOTO, T.C. BOIAT OO AKTUBUPAHCTO MY B PAKOBU JIMHHUU C HOPMAJICH, JUB TUII I'CH 3a TO3U
oentek. T KaTO pS3 € TYMOPEH Cymnpecop, YMMUTO OCHOBEH MEXaHWU3bM 3a €IUMUHHpAHE Ha
paKkoBUTE KIETKH € WHAYKIMATa Ha amonTo3a, HErOBOTO AaKTUBHUpaHE € >KelaH e(peKT Ha
XUMHUOTEPANeBTUUHUTE areHTH.



[To otHOmIeHHE Ha Apyrus TpaHckpumnimoneH ¢gakrop — NF-kB, cBbp3an ¢ amonrosara,
B Te3U paboTH € TIOKa3aHo, Y€ TOW CHIIO C€ TPAHCIOIHpa OT IUTOIIa3MaTa B SAPOTO, HO CaMO
pu TpeTupane ¢ 4yucToto BemecTBo DK 164 unu ¢ Heroata murnenapaa gopma (DK 164-NP)
(4, 13 u 16). CC78 He npoBOKUpa TPAHCIOKAIUS B SAPOTO HA KIETKUTE OT pak Ha Oenust 1pod
Y B KOHTPOJHHUTE KJIETKH M OYEBUIHO HE CTUMYJIMpPa HETOBOTO aKTUBUpPaHE B Te3H KieTkH (13).
OxasBa ce obaue, ye gopu Tpanciokauusita Ha NF-kB B sIpoTOo Ha pakoBHTE KIIETKH,
npoBokupana or DK164, He BoaM 10 MHAYKLMS Ha MPOANONTO3HA AKTUBHOCT U HE € OT
KIFOYOBO 3HA4YCHHE 3a AaHTUTYMOpHHsS e(eKT Ha cheauHeHueTo. B mon3a Ha TOBa
CBUJETENICTBAT  NPOBEACHUTE  OT  aBTOPUTE  JONMBIHUTETHH  EKCIEPUMEHTH  3a
MOCTTPAaHCKPUITIIMOHHOTO 3ariymaBaHe Ha TeHa 3a Nuclear Factor kappa B upes
unrepdpepupama PHK (siRNA) B pakoBu kietku. [locTUrHATOTO MO TO3W HAa4YMH HaMajsBaHE
Ha KOJIMYECTBOTO HA EKCIIPECUPAHUS OCNITHK HE TIPOMEHS HUBOTO HA aronTo3a MoJI JCHCTBIE Ha
DK 164 kaTo npsik OTTOBOp Ha aHTUTTYMOpHaTa Tepanusi (4).

M3BecTHO €, 4ye OOMKHOBEHO aHTHpAKOBaTa Tepamnus HWHAyUupa aBTodarus KaTo
IUTONPOTEKTUBEH OTrOBOpP Ha LIUTOTOKMYHOTO JeiicTBHE Ha JekapcTBoTo. Ho Taszu Tepamnms
MOKE CBILO J1a CTUMYJIHpa aBTO(ParoBUTE MbTUIIA, BOACIIM A0 T.HAap. aBTO(aroBa CMBPT.
W3x0x1aiiku OT Ta3u HEyTOUYHEHa poJis Ha aBTO(arusTa B TyMOpOreHe3aTa, PeCeKTUBHO — B
TepanusTa Ha paka, I-p IletpoBa wu3cnenBa moreHnuana Ha TpUTE (DEPOLIEH ChIbpPIKAIIU
kaMmpop cyndoHaMuIM 1a UHIAYIHUPAT aBTO(harus B pakoBH KJIeTkH. Ype3 UMyHOLMTOXUMHUYCH
METOJl TS TOKa3Ba, Y€ Te3M ChEIWHEHUS HWHAYLUUpAT B PAKOBH JIMHUM YyBEJIMYaBaHE Ha
KOJINYECTBOTO Ha KJIETKUTE C IpaHyJapHO pasnpejaeieHne Ha MUKpoTyOymHus 6entbk LC3-II,
Mapkupany aBTodarozomara, KosTo ce obOpaszyBa mpu aBTodarus (4, 13 u 16). 3a naBe or
ceenuHeHusaTa — DK164 u CC78, e u3yueHa Cbll0 U IPOMSHATa B HUBOTO HAa OKHUCIUTEIHUS
CTpeC B TPETUPAHUTE C TAX PAKOBU KJIETKM KaTo OIlIEe €JHa MOTEHIHallHa MHUIIEeHa 3a
aHTuTyMopHa Tepanus (13).

B 3akmiouenue TpsiOBa na ce orOenexu, 4e BbB BCHUKHM T€3U TPYAOBE, KOMTO ca
UHTEPIUCLUIUIMHADHU  pa3padOTKH, € NPUIIOKEH OOLIMpEeH apceHan OT XUMUYHH,
(GU3NKOXUMUYHY, (AapMAaKOKUHETUYHH M MOJIEKYJIHO OWMOJIOTMYHU METOJH, IOCIEAHUTE OT
KOHMTO Cca M B KOHTEKCTa Ha OOSIBEHHS KOHKYPC IO CHEIHUATHOCTTA ,,MOJIeKyIsipHa OUOIOTHS .
IToka3aHo e, ye HACKOPO CHUHTE3UPAHUTE, HOBU (PepOLIeH ChIbpXKAIU KaMpop cyiapoHaMHH,
NPUTEKABAT U35IBEH aHTUTYMOPEH €(DeKT M ¢ TOBa € OTKPHTA MEPCIEeKTHBA 3a JU3aiiH Ha HOBH
IPOTUBOPAKOBU JIEKAPCTBA.

BropaTa rpyna ceenuHeHus, 0OCKT Ha Hay4YHHUTE u3cieaBaHus Ha n-p Ilerposa (6, 7,
15 u 17), ca u30mupanu OT MPUPOTHU U3TOYHULM — Oe3rpbOHAYHN KUBOTHH, I'bOU U PACTEHHUS,
32 KOUTO € YCTaHOBEHa WM Ce [peanoyiara AaHTUOKCUIAHTHA, AaHTUTYMOpHA WU
UMYHOMOJIyJIMpaIia akTUBHOCT. B myOnukamust 15 3a mpbB ce choOlaBa 3a MOTEHI[MATHA
AHTUTYMOpPHA aKTUBHOCT Ha OMOJIOTUYHO aKTUBHU ChEAUHEHUS NPU 0€32PbOHAUHU HCUBOMHU,
B YaCTHOCT — HAa TAaKWBAa, KOWTO CE€ M30JUpPAT OT xemoiauMmdaTa Ha MOPCKHUS OXJIOB Rapana
venosa kato (pakmus ¢ wmosekynHo Tteriao mexay S0 m 100 kDA (HRv 50-100). B
xeMmonuMmdarta Ha APYT BUJI MEKOTEIHN — ITPaIMHCKUS OXJItoB Helix aspersa cbhlIo ca yCTAaHOBEHH
OMOJIOTUYHO AaKTHUBHU CYOCTaHIIMM C aHTUTyMOpHa akTtuBHOCT (17). M B nBata cimydas e
MOKA3aHO, Y€ T3 ChCIUHEHHS MPUTEKABAT IIUTOTOKCUIHOCT, KOSITO ce MTOOIIKaBa 10 Ta3u Ha
nuc-IiaTuHaTa U Tamokcudena. Ts He caMO HamansiBa KM3HECIOCOOHOCTTa Ha PaKOBUTE
KJIETKH, HO CBILIO TaKa MPOMEHs TAXHAaTa MOP(HOJIOTHs, MHAYIMpa aBTO(arus U akTUBUpaHe Ha
p53. Ilpu komOuHUpaHe Ha nuc-maTuHa 1 TaMokcuden ¢ HRVS50-100 ce nabmrogaBa u3pasex




OycTepeH e(eKT, IpU KOETO aHTUTyMOpPHAaTa aKTUBHOCT C€ MOBUIIIaBa TPUKPATHO B CpPAaBHEHUE
ChC CaMOCTOSTENHUSA e(heKT Ha KITacHYecKuTe XuMuoTepaneBTuln (15). BaxkeHn nmpuHoc Ha Te3u
pa3pabotku Ha J1-p IleTpoBa e, ue Te OTKpHUBAT HOBU BB3MOXKHOCTH 3a CbBMECTHO MpHJIaraHe Ha
HETOKCUYHHU, OMOJIOTMYHO AKTHUBHU CBHEAMHEHHUS CbC CTAHJAPTHUTE XUMHUOTEPANEBTHLM 3a
MOCTUTaHE Ha MO-J00bp €PEeKT NPH MO-HUCKU JIO3U U CJIEJJOBATEIIHO — MO-HUCKA TOKCUYHOCT Ha
TepanusiTa 3a NanueHTa.

B HayuHuTe TpyaoBEe OT Ta3W Ipylla ca U3IMOJI3BAHU U HIKOU BHUAOBE IUBOPACTSILH
JIBPBECHU 260U KATO U3TOYHHUK HA MPUPOJHHU, OMOJOTUYHO aKTUBHU BEIIECTBA C MOTEHIIMATHO
IPOTUBOTYMOpHO neicTBre (6). B TIX ca TecTHpaHM pa3NUYHU METOJM 3a IOJlyyaBaHEe Ha
rpyOM €TaHOJMHM M BOJHU EKCTPAKTH OT IUJIOJHUTE Tejla Ha TbOUTe M € MPOBEICHO
I'bPBOHAYAIIHO M3MUTBAHE HA TAXHATA IIMTOTOKCHYHA €(EKTHUBHOCT. ToBa € MbPBOTO MO poja
CU M3CIIe/IBaHE BBPXY OBJIrapCKH BHJIOBE I'bOM, B KOETO CE€ YCTAaHOBSIBA IIUTOTOKCHMYHOCT Ha
TEXHUTE EKCTPAKTU U CE OYepTaBa MOTEHLMAI 32 OBJCIIOTO UM U3I0J3BaHE B MMbPBUYHA WU B
CIIoMaraTeslHa XUMUOTEPAIIHSL.

[IpenMer Ha wW3ciieBaHE B TOBA HAIMPABJICHHUE Ca U PACHUMETIHU CYOCMAHUUU CHC
cnenuaneH (Qokyc BbpXy H3BeCTHHs (uTOKaHAOWIOMI — KaHAOWMAHMOJ, KOMTO ce 1oOuBa OT
Cannabis sativa (7). 3a paznuka OT HAW-ITUPOKO HM3BECTHHS KaHAOWHOW], KOWTO CBHIIO CE
MojlyyaBa OT TOBa PACTCHHE — TETPAXUAPOKAHAOMHOJ, KaHAOMIHOIBT HE CE CBBpP3Ba C
CH/IOKaHAOMHOUTHUTE PEIENTOPH M HE € MCUXO0aKTUBeH. [loilydeHn ca mbpBOHAYAIHYU JIaHHU,
CBUJICTEJICTBAIIN 32 HETOBOTO IIUTOCTATUYHO JCHCTBUE BHPXY PAKOBH KICTHYHU JIMHHH, KOETO
€ pe3yJITar OT MHAYIHUPAHA B TAX allONTO3a.

b) Broporo HanpasJieHue B TpyAoBeTe Ha 1-p IleTpoBa € OCBETEHO HA: U3ACHAGAHE
Ha eé3aumooeiicmeuemo na oenmvka HMGBI1 (High Mobility Group Boxl) — auzano, u na
Hezosusn peuyenmop RAGE (Receptor for Advanced Glycation of End Products) ¢ knemvuen
MoOenl Ha paK ¢ 0271e0 U3N0NA36AHEMO HA NOCAEOHUA Kamo Ouomapkep 6 aHmumymopHama
mepanusa (1, 5, 10-12). U3cneaBanusta B TOBa HANpaBJiIeHUE ca UHCIIMPUPAHU OT HApaCTBAILUS
Opoil chOOIIEHHs 3a KIIYOBO B3aMMOJICHCTBHE Ha JBaTta OeiThbka B CHTHAIM3alMATa Ha
II'BTUILA, CBBP3aHU C PA3BUTUETO HA PEIMLIA TATOJOTUH, BKIOYUTEIHO U pak. OTAaBHa ce 3Hae,
ye HMGBI1 e nienTpajieH HeXMCTOHOB OENTHK Ha XpOMaTHHA, KOWTO MOXKE Jla CE€ CBBP3Ba C
pazmuuan  JIHK-cTpykTypr B AapoTo M Aa (GYHKIMOHHMpA KaTo MOJIEKYJEH IIarepoH,
MOIbPXKANKHU AIpeHaTa XOMeocTa3a u reHoMHaTa ctabunHoct. OT apyra crpaHa, TOH MOXe J1a
Ce TpaHCJIOIMpa B LUTO30J1a, KBJETO CE€ SIBABA peryyaTop Ha aBTo(daruara, KakTo U Ja ce
0CcBOOOKJaBa B MEXKAYKIETbYHOTO MPOCTPAHCTBO, KBbJETO JeWcTBa KaTo IUTOKHH,
MHAYLUpaKy Bb3NAJICHUE, TyYMOPOI€HE3a M MeTacTa3upaHe Ha TYMOpHMUTE KieTku. Heros
crenuduuaen perentop € RAGE wu ce cuuta, uye npu B3aumoaeiicteuero Ha HMGB1 u RAGE
ce aktuBupa NF-KkB katro mpoBb3nanureneH TPaHCKPUIIIMOHEH (PAKTOp, KOMTO MBK OT CBOA
ctpaHa uHayuupa ekcrpecuss Ha RAGE u yBenumyaBa KoJM4YeCTBOTO Ha TO3W perentop. B
HSKOJIKO cBoM pabotu a-p IlerpoBa cbC chaBTOpHM H3CHEABAT B3aMMOOTHOILICHUETO H
BrnussarneTo Ha HMGBI u Ha ckbeenata my dopma — HMGBIAC, B kosiTo € nenetupan C-kpast
Ha MOJIEKyJaTa, BbpXY eKcrpecusita Ha Herosus peuentop RAGE B pakoBu nuHUM ¢ pa3ianyueH
nHBasuBeH noteHiman (10, 12). Te uzxoxnar dakta, e RAGE cpiiectByBa B 1Be n30popMu:
KaTo MeMOpaHHOCBBp3aH OenTbk — mbjiHAa (opma (fIRAGE) ¢ M3BBHKIETBUYEH NOMEWH 3a
pasno3HaBaHE W CBbp3aHE C JIUTAHIUTE, C TpaHCMEMOpaHEH JOMEWH M IIMTO30JIHA OMallka,
ydacTBalla B KJIEThYHATA CUTHAJIM3AIMA HAI0Jy OT PELenTopa, U KaTo CBOOOIHA, pa3TBOpUMA
dopma (SRAGE), B kosiTO numIcBaT TpaHCMEMOpPAaHHUAT JOMEHH M IIMTO30JIHATa OIAaIKa.



CrpIiecTByBa MpeAnoaokeHne, 4ye cBoOoAHaTa Gopma CIyKHU KaTo KamaH 3a MOJIEKYJIUTe Ha
muranga HMGB1 u To3u kxanaH umHXuOMpa aKkTUBUPAHETO HAa CHUTHAJIHUS IBT HAJIO0JIy OT
perentopa RAGE. B cBoute pa3paboTku aBTOpuTe Hal-Hampes WH3CleBaT HUBOTO Ha
excripecus Ha otaenHute popmu Ha RAGE (11). Texuuar yectspH 0JIOT aHaIu3 MOKa3Ba, 4€ B
KJIETKUTE Ha JIMHUUTE C MO-TOJISIM MHBAa3UBEH IMOTEHIMAJ, HE3aBUCHUMO OT BHJA Ha paka, ce
HaOIr0/1aBa TIpeobiagaBaiia ekcrpecus Ha MemOpanHata ¢popma Ha RAGE, a pasrBopumara e
cnabo mpeacTaBeHa, J0KAaTO B JUHUHUTE C MO-A00pa MporHo3a 3a 3a0oJsBaHETO, 0OpaTHO —
MemOpaHHaTa Gopma e ci1abdo mpeCcTaBeHa WK J0PU HAITBIHO JUricBa. OT Te3u MbPBOHAYATHH
JAHHU Clle[]Ba, Y€ CHOTHOIICHHETO Mexay nBere dopmu Ha pernentopa RAGE moxe ma ce
U3II0J13Ba KaToO KpUTEpHii/OnoMapkep 3a craryca Ha 3a00JIIBaHETO, PEJIOKEHO MPEIU TOBA OT
JIpyTH aBTOPH.

[Ipu nobGapsine Ha nuranaa HMGBI1 B mbiaHaTa winm B ckbceHaTa My (hopMa KbM KIIETKH
oT pak Ha Oenus apob (12), kpaero B Hopma RAGE ce ekcripecupa MHTEH3MBHO M y4acTBa B
KJIeThYHATA QJXe3Ms, B paKoBaTa JIMHHUS C J00pa MPOTHO3a Ha 3a00JIBAaHETO ce HalIroaBa
MOBUINIABaHEe Ha O0mOTO KoimmdecTBO Ha perentopa RAGE u mosBa Ha mMemOpanHaTa my
¢dbopmMa, nurcpaiia B KOHTposaTa. B mpoTHBOMOIOKHOCT HA TOBA, B KJIETKUTE OT arpeCUBEH paK
Ha Oenust ApoO HUBOTO HA €KCIPECHs HAa TOTAIHUS PELENTOp OCTaBa HEMPOMEHEHO, KaKTO U
OanaHchT B TAX Ha uzopopmute Ha RAGE, npu Bw3neiicteue u ¢ asere ¢dopmu Ha HMGBI.
Tbit kaTO MpH paka Ha Oenus apod in vivo OIATONPUSATHUTE IPOTHO3H CE CBHP3BAT C TIO-BUCOKHU
kosmuectBa Ha RAGE, ropenocodyenure pesynratu Ha A-p [lerpoBa u chaBTOpH ca B MOJKpena
Ha ToBa TBBpAcHHE. [Ipu mo-arpecuBHHUS TymMOp OT Os1 apoO obaye HUTO €IWH OT JBaTa
JUTaHJa HE TPOMEHsS WHBA3UBHHS KalallUTET Ha KJIETKUTE — HE MPOMEHsI eKCIpecHsTa Ha
RAGE. BaxHo e ma ce orbenexu cblo, ye ckbceHaTa ¢opma Ha auranga HMGBI, B kosTo
munca C-kpasT Ha MOJEKyJiaTa ¢ MpernojareM JOMEWH 3a OeIThYHUTE MY B3aUMOJCHCTBUS,
uMa TO-CUJTHO H3pa3eH ctumynupan] epekr B HaTpynBaHeto Ha RAGE u B mpomsnara Ha
OanmaHca Ha HEroBHTE H30(OPMH, C KOETO C€ XBbpJsSl [ONBJIHUTENIHA CBETIIMHA BBPXY
BB3MOKHHMSI MEXaHHW3bM Ha CBBbp3BaHe Mexnay auranga HMGBI u peunentopa RAGE (12).
[Tonuepran edext nma ckbceHata popma Ha HMGBI1 u B kiieTh4HM JTUHUM OT pak Ha MJIEYHATA
JKJie3a ¢ HeOIaronpusTHa MPOrHO3a Ha 3a00JsBaHETO (XOPMOHATHO HE3aBUCUM PaK), KbJIETO TA
CTUMYJIMpA eKCTpecust MMPaKTUIECKH camMo Ha MeMOpanHata (popma Ha penentopa RAGE (10).
OxkasBa ce obaue, ye Ta3u ckbceHa (opma Ha HMGBI, 3a pa3nuka oT mbjiHaTa, He MOXeE J1a
MHAYLUpa B PAaKOBU JIMHUU (C pa3IMyHa MHBA3WBHOCT) TPAHCIIOKALMS OT IMTOIUIa3MaTa KbM
aapoTo Ha TpaHckpuniuonHus (akrop NF-kB kato mpeamonarema MulieHa HaIoily IO
CUTHaJIHaTa Kackana, aktuBupana oT RAGE (5).

Bbnpoc: KakBu ekcriepuMeHTH OHMXTe IUIaHUPAU IO-HATaThK, 3a Jia OIpPENEeINUTE
NOTEHIMATHUTE PELENTOPHU MOJIEKYIH (MeMOpaHeH penientop), upe3 kouro HMGB1 akrusupa
NF-kB B kjeThuHM JTUHHM OT pak Ha Oenus apoO (myOmumkanus 5)? Mous, apryMeHTupanTe
Bamus otrosop.

CrienmasiHo TpsIOBa /1a ce OTOCNICKU €MH METOANYCH puHOC Ha 1-p IleTpoBa, KoiTO €
BUJICH B HEWHaTa (M Ha chaBTOpH) pabora Nel5 oT cruchbka Ha craTuuTe 3a Xabunutupane. B
Ta3u paboTa TS € ch3naja JBE KJIEThUYHM JIMHHM OT PaK Ha Oenus Apod, eKCIpecupariu
crabunno ciar nporenH GFP-HMGBI, upe3 koiito ynoOHO MoOXe Ja ce BU3yallu3upa Mo
3eneHara ¢uryopectenius Ha GFP Bcsaka nmpomsiHa B kierh4yHaTa jokanu3anus Ha HMGBI B
JKUBUTE KIICTKH.



B) TperoTo HanpaBJjieHue, IPEACTABEHO ¢ myOymkanuu 2, 8, 9 u 14, e mocBeTeHO Ha
cb30aeane u u3cied06aHe HA XAKMEPUCMUKUmME HA NOAUNIAEKCHU cucmemu ¢ uei
U3NO0JI136AHEMO UM 3d NPEHOC HA HYKIEUHO8U KUCETUHU 8 K1emKume.

Pa3paboTkute 1Mo TOBa HaIlpaBJIEHHWE ca MPOBEIEHU B KoJabopalus MeXAy YYeHU OT
pa3nuyHu 00JacTH — XUMHIHM, (ApPMaKOJIO3d M MOJEKYSIpHM M KIEThbUHH OWONIO3H, OT
nactutyTd Ha BAH, na Ilonckara Axamemuss Ha Haykure, or Coduiickus yHUBEPCUTET H
VYuusepcurera B byprac. I[lonuruiekcure ca HAaHOYaCTULHM, IOJY4YEHM Ype3 CBBP3BAaHE HA
katuiioHHu nonumepu ¢ JIHK, kouto MoraT na mpeHacat €eK30reHEeH TeHETHYEH MaTepual upes
npoiec Ha Tpanchekus. Te mpeoaonsBaT HEIOCTATHIUTE HA BUPYCHUTE BEKTOPH KaTO MbPBU
arcHTH 3a JIOCTaBKa Ha TeHH B TeHHATa Tepanus. B paborure Ha n-p [lerpoBa u chaBTOpHUTE 1 Ca
CHUHTE3UpaHU: TPEOCHOMOMOOHU CHIOJIMMEPH Ha TMOJUETWICHMMHUH © Tonu (2-eTui-2-
OKca3oiuH) (2); OJOKOBM CBHIOJMMEPH HA OCHOBAaTa Ha METAKPWIAT, HO C Pa3IHYHU
(GYHKIIMOHATTHU TPYNU — TPETHYHH AMHHOTPYNH WM YETBbPTUYHU aMOHUEBU Tpymu (8);
OJIOKOBH CHIIOJIMMEPH C JIMHEEH MOJIUTIUIMI0N KaTo HelloHeH XxuapoduieH O6J0K U CTpaHUYHU
aMUH XUIPOXJIOpUIHU TpynH (9). Bcuuku Te3u chronuMepu 00pa3yBaT MallKi YaCTHUIH, KOUTO
MOraT Ja ce H3IoJ3BaT Karo Iatdopma 3a cBbp3BaHe M Kommnaktu3upaHe Ha JIHK. Te
JIEMOHCTPHUPAT HUCKA TOKCUYHOCT CHPSAMO IMaHEN OT Pa3IMuYHUA YOBEUIKU KJIEThYHU JIMHUU. 32
Jla OIpelesIT HauyMHa Ha MHTEpHAIM3alMs Ha MOJUIUIEKCUTE MPH TpaHCEeKUus, aBTOPHUTE
m3non3par wasmuaHa JIHK, excnpecupama 3enen ¢uyopecuupany nporeuH GFP, 3a
MHUKpPOCKOIICKa BU3yaJlM3allls Ha TpPaHCPEKTUPAHUTE KJIETKH U JIM3030MHO OLIBETABAHE C
aKpuAUHOpaHXK. Te3n eKCrepUMEHTH MOKa3BaT, Ye MHTePHAIU3AIMITA, KAKTO U e(heKTHBHOCTTA
Ha TpaH(deKIusITa 3aBUCAT OT TOMOJOTHSATAa Ha ChIOJMMEpHaTa Bepura, Qopmara Ha
MOJIMIUIEKCHUTE YaCTULM W IBTUIIATA HAa TAXHOTO WHTEpPHAIM3UpaHE — 4Ype3 KieTbuHaTa
MeMOpaHa ¥ Ype3 €HJI030MHUS ITbT.

CrenriaJiHO BHUMaHUE 3aciy’kaBa myOnukanus 14, Tl KaTo TS MpeacTaBs HOB MOIXO/T
3a Ch3JaBaHE Ha CHENUaJIeH KJIac MIaT(OopMH 3a NPEHOC Ha HYKJICHHOBU KUCEIHHH, OSNThLU
WIN JIEKAPCTBEHM BEIIECTBA — KyXH/BE3HKYJIapHU CPEpUUHU HYKJICHHOBU KHUCETUHH. TsAXHATa
Tpuu3MepHa cepuyHa CTPYKTypa € H3rpaZeHa OT JIMIIO30MHA (BE3UKYJSIpHA) CHPIIEBHHA,
INOKpUTa C TBHBK, KOBAJICHTHO CBBP3aH IIOJUMCPCH CJ'IOfI, KBM KOWMTO ca npucaacH KbCH,
paauaIHO OpHEHTHpaHu oiuroHykieotuauu Bepuru JJHK. M3cnenBanu ca (QU3MKOXMMUYHUTE
CBOICTBA HA TE3U CTPYKTYPH U € IMOKA3aHO, Y€ T MPUTESIKABAT KAUYESCTBA HA TUITUYHU CHEPUIHU
HYKJICMHOBU KHCEJIWHH — BHCOK a()MHHTET HAa CBBP3aHE C XOMOJIOXHHU IIOCIICIOBATEITHCTH, B
CpaBHCHHEC C JIMHEHHHUTE WM dHaJIO3d, HHUCKa HUTOTOKCHYHOCT H e(i)eKTI/IBHO IMpueMaHe OT
kietkute. Te mnpeMuHaBaT mpe3 KieTbuHaTa MeMOpaHa M HaBiu3aT B KIeTKara 0e3
HEOOXOIMMOCT OT TPaHC(EKIIMOHEH areHT.

B tpynosere, ¢ kouto a-p IlerpoBa y4acTBa B KOHKypca 3a akaJeMHYHATa JJIBKHOCT
,JOIIEHT, € TpelacTaBeHa M eaHa oO3opHa cratusa (1), mocBeTeHa Ha pojisiTa Ha OenThKa
HYKJICOIMH B Pa3UYHMU ACIEKTH HA OHKOTEHEe3aTa, KOSTO, MOpaayl CBOS XapaKTep € W3BBH
00€KTa Ha peleH3upaHe.

4. IMlegarornyeckKa A1eMHOCT

J-p IlerpoBa 3amouBa TpynoBara cu kapuepa B Copuiickus yHUBEPCUTET, B KaTeapara
no ['enerrka Ha buonoruueckus ¢akynrer. Ts € Omna XxoHopyBaH acucTeHT nipe3 2015 rox. u e
BOAMJIA YINpaXHEHHs II0 TeHeTHkKa 3a OakamaBpu ot bd: 60 4. — 3a cnenmamHoOCT
“bnoMeHHIKMBHT U ycTOWMUMBO pazButue”, 120 4. — 3a “buonorusa”, 120 4. — 3a “Exonorust u



oma3BaHe Ha okojHaTta cpeaa”; 210 4. ympaxkHeHus mo QgapMakOreHETHKa — 3a CTYJ/ACHTH-
MarucTpu ot crenuanHoctra @apmanus Ha Pakynrera no Xumus U papmaius, KOUTO ce
MPOBEXKAAT OT mpenojaBarenu Ha b®, Kakro W CHEUMATU3UPAHU YIPAXKHEHUS IO
HeBporeHeTuka — 30 4., u reHeTuueH aHanus — 30 4., B MarucTbpckara nporpama ,,l eHeTuka u
reHoMuKa*™ Ha kateapara no ['enernka Ha b®. Taka oOmara i mpemnogaBaTencka IEHHOCT 10
cera Bp3nu3a Ha 570 ydeOHM yaca.

S. Hay4yHu nNpoeKTH, OPraHM3allHOHHA M eKCIIePTHA AeiHOCT

J-p IleTpoBa e npeacraBuiia crpaBKa 3a y4aCTHETO CH B 3 HallMOHAJIHHU HAy4YHHU IIPOEKTa
u B 2 - Ha EBpomneiickusi CcbI03, KOUTO MMaT OTHOUIEHHE KbM H3pabOTBaHETO Ha HeMHarta
nokTopcka mucepranus (3a nepuoga 2009-2013 rox.). OcBeH TOBa TS aKTUBHO CE€ BKJIIOYBA B
pa3pabOTBaHETO Ha HAyYHU MPOEKTH U ClIe] MOCTHIIBAaHETO cu Ha pabora B WMHcutyta 1o
MornexkynsipHa Ouosorusi, B cekuusra ,,CTpykTypa W ¢yHUUs Ha XpoMaTuHa™. CbIIIacHO
HeliHaTa crpaBka, JI-p IleTpoBa € yyacTHMK B 4 HallMOHAJHW HayYHHU IPOEKTAa, IOCBETEHU Ha
HeifHuTe paspabotku 3a mepuoga 2016-2023 roj., ¢ KOUTO ce MPEACTaBsS U B HACTOSALIMSA
KOHKYPC.

Karo mian y4yeH excnepTHarta i IEHHOCT ce€ OTHACs 10 pPELEeH3UpaHe Ha 2 MaruCThbPCKU
JUILUIOMHU pabOTH HA CTYJeHTH OoT buonorndeckus akynreT, KosATo, HaisgBaM ce, B Objele 1a
Obae pasimupena u B Apyru cepu. Tosa e u MosiTa npenopbka KM A-p IleTposa.

6. O0001IeHA OLIEHKA M CHLOTBeTcTBHE ¢ m3uckBanuaTa HAa 3PACPE u na UMB —
BAH

[Ty6nukanuure Ha A-p [leTpoBa ChABPKAT OPUTHHAIHN JAaHHW C HAYYCH M TPUIIOKEH
XapakTep, Te ca BaXHH OT TJie/IHa TOUYKa Ha OMOMEeTUIIMHATA M YOBEUIKOTO 3/1paBe. B paboture
i ca TPUIOKEHU MHOTOOPOWHHM CHBPEMEHHU MOJICKYJIHO- M KICTHhYHOOHMOJIOTHYHU METOJIH.
Upes TaX € MoKa3aH aHTUTYMOPEH MOTEHIIMAT HAa HACKOPO CUHTE3UPaHU (hepOleH-ChIBPIKAIIN
kamdop cyndonamuau. [IpencraBenn ca OpUTHHAIHE MOJXOAW U Ca Ch3JaJCHH HAHOYACTUIIN
3a MPEHOC Ha HYKJICHMHOBU KHCENUWHU. V3ydyeH e TeXHHAT OHONOTHYECH KamaluTer.
Konctpyupana e cucrema 3a crabmina exknpecus Ha ciusit GFP-HGMBI-npoteun B xuBu
PaKOBU KJIETKH.

Bogemara mo3unus Ha a-p [lerpoBa B roisiMa 4acT OT HCWHHTE U3CJICABAHUS, KAKTO U
nyOJMKyBaHETO UM B aBTOPUTETHU CHHCAHMS ¢ UMMAKT (AKTOp CBUIECTEICTBAT 3a TOBA, Y€ TS
¥MMa IJIABHO MSICTO M JIMYCH MPUHOC B HAYYHUTE Pa3pabOTKH U OCHINECTBIBAHETO HA HAYYHHUTE
uaen. Pesynrature oT HeMHUTE TPYyJAOBE UMAT JOOBP OT3BYK Cpell HaydyHaTa OOIIHOCT, 32 KOETO
CBUJICTCIICTBA TSIXHATA I[HMTHPYEMOCT M JUCKYCHHM B MHOTOOpDOWHM HAyYHU (QOPYMH.
HaykomeTpuuHuTe Moka3aTenu Ha HelHaTa paboTa HAMBJIHO OTrOBapsT Ha MUHUMAIHUTE
HallMOHATHU M3UCKBaHUs M HaAXBbpiAT Te3u Ha UMb na BAH 3a 3aemane Ha akanemuuHara
JUTBXKHOCT ,,TolleHT". ['pymnara nokasarenu, cerinacHo Tabmuma 1 ot [IpaBunHuka 3a mpunarane
Ha 3PACBI' (u3m. u gom. JIB, Opoit 15 or 19. 02. 2019 rox.), ca, kakro ciuensa: Al
(mucepranus) —50 1. (u3uckBanu 50 T.), B4 (xabunuranuonen tpya) — 105 1. (u3uckBanu 100
T.), I'7 (my6nukauun) — 232 1. (usucksanu 220 t1.), [11 (untupanus) — 168 1. (m3ucksBanu 60
T.), E14 (yuactue B HaIfmoHaJICH Hay4YeH Wik obOpasoBarenieH nmpoekT) — 80 T. (u3uckBanu 0 T.),
E15 (yuactue B MeXIyHapOJeH HaydeH Wik oOpa3oBaTenieH nmpoekT) — 20 1. (u3uckBanu 0 T.).
Taka, mpu m3uckBaH MUHHUMYM OT o60mo 430 1. n-p IleTrpoBa ce mpencraBs B KOHKypca 3a
3aeMaHe Ha aKaJeMU4Ha JTBKHOCT ,,JJOIEeHT ¢ obmo 655 1. [lo mnokazaren B4 (mayunu
nyOJMKauy, paBHSBAIIM c€ Ha XaOWJIMTAI[MOHEH TPYJ) TS y4yacTBa C 5 OT CBOUTE CTaTHH,



KOHMTO C€ OTHACAT KbM IThPBOTO HAIPABJICHUE OT HEWHUTE HAYYHU HM3CIEABAHUA. 3 OT TSX ca C
kBapTiii Q1 u 2 — ¢ kBapTuin Q3.

3akiaouenne:

B 3akimtoueHue, KbM BCHYKO TOpPEU3JIOKEHO OMX HCKana Ja Kaxa, 4e A-p Mapus
ITerpoBa e miajg u3cinenoBaTes, KOWTO pabOTH CaMOCTOSATENIHO U IEJIEHACOUYEHO B aKTyallHa U
NEepCHeKTUBHA O00MacT Ha uW3CieIBaHe, C MHOTO Jo0pa M TOCTOSHHa B TOAWHUTE
nyOJIMKAallMOHHA AaKTHBHOCT, C pe3yJTaTH, IyOJMKyBaHM B aBTOPUTETHH MEXIyHAPOJIHU
CIUCAaHU U IUTHPAHU MHOT'OKPAaTHO OT y4€HHU OT Apyru crpaHu. [loznaBam a-p Ilerposa ome
OT HEIHUTE CTYAECHTCKU U IOKTOPAHTCKU T'OAMHU, OT KOUTO T OCTaBU B MEH KaTO HEMH Hay4yeH
PBKOBOJIUTEI OTJIMYHU BIIEYATIICHUS 32 CIIOCOOEH, MHUCJICI] U OTTOBOPEH MJIaJl U3CcienoBaTel u
C YIOBJETBOPEHHUE BIKIAM HEHHOTO pa3BUTHE M M3pacTBaHe B M30paHaTa OT Hesl 00jacT —
MOJIEKYyJIsipHa Ononorus. Bb3 ocHOBa Ha BCHMYKO TOBA, KAaKTO M Bb3 OCHOBA HA NMPHUHOCHUTE HA
HEeHUTE MyOJMKAalUM M OCOOEHO Ha TAXHOTO MOTEHIHUAIHO MPUJIOXKEHHE B MEAMLIMHCKATa
NpPaKTHKa, CH TO3BOJIIBaM Haii-yOeJeHo Ja MmpernopbhyaM Ha YJICHOBETE Ha yBakaemMoTo HayuHo
Kypu Aa Hoikpenar u3zbopa Ha 1. ac. A-p Mapus XpuctoBa llerpoBa 3a 3aemaHe Ha
aKaJieMUYHaTa JIBKHOCT ,,JJOLUEHT™, 1Mo o0yiacT Ha Buciie obpa3oBanue 4. [Ipuponnu Haykw,
MaTeMaTuka M HH(pOpMaTHKa, NpopecHOHaTHO HampaBieHue 4.3. BHOJOrMyeckd Haykw,
crenuarHocT MounekynsgpHa Ouonorus, 3a HyXKAuTe Ha cekuus ,,CTpykTrypa W (QyHKIHUS Ha
xpomatuHa“ B UMb na BAH.

07.03. 2024 ron. Penenzent: npod. I'mnka ['enoBa



REVIEW

by: Ginka Genova — Professor of Genetics at the Department of Genetics, Faculty
of Biology, Sofia University "St. Kliment Ohridski" (currently - retired), member of the
Scientific Jury, according to order No. 862/17.11.2023 of the Director of the Institute of
Molecular Biology "Rumen Tsanev" at BAS

Regarding: Competition for the occupation of an academic position "Associate
Professor", in the field of higher education 4. Natural sciences, Mathematics and Informatics,
professional direction 4.3. Biological Sciences, Molecular Biology specialty, announced in the
State Gazette, issue 92/03.11.2023 for the needs of the "Structure and Function of Chromatin"
section

1. Submitted materials for the competition

Only one candidate has submitted documents for participation in the announced
competition — Dr. Maria Hristova Petrova, member of the section "Structure and Function of
Chromatin" at the same Institute of BAS. She has submitted all the necessary documents
according to the Law for the Development of Academic Staff in the Republic of Bulgaria
(LDASRB), the Regulations for its Implementation and the Regulations of the Institute for
Molecular Biology at BAS, which are very thoroughly prepared and clear.

2. Brief data on career and academic development

Dr. Maria Petrova, Chief Assistant Professor, has a good secondary education in the field
of exact sciences - she graduated from the "Nancho Popovich" High school for Natural sciences
and Mathematics in the city of Shumen, with basic studies in Physics, Mathematics, Informatics
and English. In 2003, she was accepted as a student in the Bachelor's program "Biology" at the
Faculty of Biology of the SU "St. KI. Ohridski" and after its completion she enrolled as a
master's student in the Genetics program of the Molecular Biology specialty of the same faculty.
M. Petrova developed a thesis in the field of Neurogenetics on the model object Drosophila,
which later grew into the topic of her dissertation work as a full-time doctoral student in the
Department of Genetics of the Faculty of Biology (2010-2013), which she defended in 2014. She
started her work experience as a biologist in the Department of Genetics of Sofia University and
after the defense of her PhD thesis, she was hired as an Assistant Professor to teach
undergraduate Genetics classes at the Faculty of Biology, Pharmacogenetics exercises for
undergraduates of the Pharmacy Department of the Faculty of Chemistry and Pharmacy, which
are taught at the Faculty of Biology, as well as for specialized exercises in Neurogenetics and
Genetic analysis in the Master's Program in Genetics and Genomics at the Faculty of Biology. In
2016, Dr. Petrova was appointed as an Assistant Professor and later as a Chief Assistant
Professor at the Institute of Molecular Biology of the Bulgarian Academy of Sciences, in the
section "Structure and Function of Chromatin", where she currently works. According to the
official note from the IMB of BAS, her total work experience in the specialty is 11 years, 5
months and one day, which makes her legitimate to participate in the announced competition.



3. Scientific works
3.1. General characteristics of scientific works

Dr. M. Petrova is the author of 23 scientific papers. In the competition for the academic
position of "Associate Professor", she has chosen to participate with 17 of them, which are
presented in her list of scientific publications. It also contains 3 other publications related to the
defense of her doctoral dissertation. According to the reference in the list, all works for
participation in the competition have been published as articles in periodical journals with an
impact factor - total IF=42. 81 and total SJR=9.7, and are in the profile of the competition. 5 of
the articles in journals with an impact factor (numbers: 4, 13, 15, 16 and 17, according to the
numbering of the attached list) are combined as "articles equivalent to a habilitation thesis",
which is in line with the minimum national requirements for indicators of group B to hold the
academic position "Associate Professor", according to the Rules for the Implementation of the
ZRASRB and the Rules for the Implementation of the ZRASRB in IMB at BAS. The works
submitted for participation in the competition were published in the period 2018-2023. 16 of
them contain original scientific results, and one is a review article. In 6 of the publications Dr.
Petrova is the lead first author or co-first author, in 5 others she is the second author. According
to the detailed reference submitted by the candidate in the competition, 8 of her works have been
cited a total of 84 times - only in scientific publications, referenced and indexed in
WOS/Scopus. In addition, a list of participations with reports and posters in 69 scientific
forums, half of which are international, is attached.

3.2. Research fields and scientific achievements

As can be seen from the extended habilitation certificate of Dr. Petrova, the scientific
works submitted for review are systematized in three main fields, which I accept:

A) First Field of study: The predominant part of her publications, including those from
the "habilitation work", are related to the development of new anticancer compounds
synthesized chemically or isolated from living organisms and the study of their potential
chemotherapeutic properties (publications: 4, 6, 7, 13, 15-17). Currently, one of the most
frequently used approaches in the treatment of cancer is chemotherapy, in which substances are
introduced into the body - chemotherapeutics that kill cancer cells. But its application is often
ineffective because of the toxic side effects of these substances, as well as because of
imperfections in their action on the biochemical pathways of cancer cells and the development of
resistance. This is what makes the task of creating and identifying new antitumor substances
highly relevant and important for clinical practice. Three groups of substances are the focus of
the scientific research of Dr. Petrova in this scientific field: The first group includes recently
synthesized organometallic compounds (4, 13 and 16). They were created in collaboration with
scientists from the Institute of Polymers and the Institute of Organic Chemistry with the
Phytochemistry Center of BAS and are the result of the team's efforts to obtain a new type of
chemotherapeutic agents, combining the properties of inorganic metal compounds known in
anticancer therapy (cis-platinum and its analogues), with potential advantages of an organic
complex included in the molecule, binding the metal atom. DK164 and CC78 are camphor
sulfonamides containing ferrocene. Several functional groups are combined in the molecules of
these compounds, with the aim to simultaneously modulate various regulatory pathways in
cancer cells and increase their therapeutic effectiveness compared to monotherapeutic agents (4,
13). CC78 is an analogue of DK164, structurally optimized by substitution of functional groups,



with better solubility and bioavailability in physiological environments (13). The third compound
from this group, DK164-NP, is a new, biodegradable micellar form of DK164 (16). To obtain it,
polymeric nanocarriers have been synthesized in which the substance DK 164 is encapsulated, so
that via this platform it can be delivered to the cells (16).

A comprehensive analysis of the biological activity of synthesized organometallic
compounds as potential antitumor agents has been carried out (4, 13, and 16). A key mechanism
of any chemotherapy is its effect on the ability of cancer cells for uncontrolled division and
growth. Numerous experiments have been carried out with these compounds and all three have
been found to possess a prominent cytotoxic potential and are capable of killing cancer cells of
various tumor types in vitro. DK164 demonstrated remarkable selectivity in its cytotoxic action
against lung tumor cancer cells (13). The cytotoxicity of CC78 was found to be even higher than
that of the classical chemotherapeutics cis-platinum and tamoxifen, but the compound lacked
good solubility at physiological pH as well as appropriate selectivity towards cancer cells (13).
The micellar form of DK164 shows a number of advantages compared to the free substance and
satisfies the requirement for optimal solubility, cellular bioavailability and selectivity towards
cancer cells (16). These properties make DK164-NP a promising candidate for future evaluation
of its antitumor activity in in vivo experiments as well, which shows the important scientific and
applied importance of these developments.

In the works of Dr. Petrova another aspect of the antitumor potential of the synthesized
compounds has also been evaluated — their ability to induce cell death. By applying the methods
of flow cytometry and immunocytochemistry, it was established that all three substances cause
cell death of a different type: programmed — apoptosis, and random cell death — necrosis.
Moreover, pure DK164 and its micellar form DK164-NP were found to induce mainly pro-
apoptotic activity in lung cancer cells in which functional p53 tumor suppressor protein was
present. In cells of the same cancer type but lacking p53 expression, they induce necrosis as well
(13, 16). In contrast, the dominant mechanism by which CC78 induces cell death is necrosis

(13).

Key regulators of the signaling pathways for programmed cell death are the two
transcription factors: p53 and Nuclear Factor kappa B (NF-kB), and their deregulation is
essential in a number of pathologies, including cancer. Publications 4, 13 and 16 investigated the
effect of ferrocene-containing camphor sulfonamides on the cellular localization of p53 in cancer
cells in vitro and it was found that all of them induced its translocation from the cytoplasm to the
nucleus, i.e. they lead to its activation in cancer lines with a normal, wild-type gene for this
protein. Since p53 is a tumor suppressor whose primary mechanism for eliminating cancer cells
is the induction of apoptosis, its activation is a desired effect of chemotherapeutic agents.

Regarding the other apoptosis-related transcription factor NF-kB, in these works it was
shown that it was also translocated from the cytoplasm to the nucleus, but only upon treatment
with pure DK164 or its micellar form (DK164-NP) ( 4, 13 and 16). CC78 did not translocate into
the nucleus of lung cancer cells and control cells and apparently did not stimulate its activation in
these cells (13). However, it appears that even the translocation of NF-kB into the nucleus of
cancer cells, stimulated by DK 164 did not lead to the induction of pro-apoptotic activity and was
not from key importance to the antitumor effect of the compound. Additional experiments
carried out by the authors on the post-transcriptional silencing of the Nuclear Factor kappa B
gene by interfering RNA (siRNA) in cancer cells manifest evidence in favor of this. The



reduction in the amount of protein expressed achieved in this way did not change the level of
apoptosis under the action of DK 164 as a direct response to antitumor therapy (4).

Generally, anticancer therapy is known to induce autophagy as a cytoprotective response
to the cytotoxic action of the drug. But this therapy can also stimulate autophagic pathways
leading to the so-called autophagic death. Proceeding from this dual role of autophagy in
tumorigenesis, respectively — in cancer therapy, Dr. Petrova investigated the potential of the
three ferrocene-containing camphor sulfonamides to induce autophagy in cancer cells. Using an
immunocytochemical method, she showed that these compounds induced in cancer lines an
increase in the amount of cells with a granular distribution of the microtubule protein LC3-II,
marking the autophagosome that is formed during autophagy (4, 13 and 16). For two of the
compounds — DK 164 and CC78, the change in the level of oxidative stress in cancer cells treated
with them was also studied as another potential target for antitumor therapy (13).

In conclusion, it should be noted that in all these works, which are interdisciplinary
developments, an extensive arsenal of chemical, physicochemical, pharmacokinetic and
molecular biological methods was applied, the latter of which are also in the context of the
announced competition in the "Molecular Biology" specialty. Recently synthesized new
ferrocene-containing camphor sulfonamides have been shown to have a pronounced antitumor
effect, thus opening up a prospect for the design of new anticancer drugs.

The second group of compounds, subject of the scientific research of Dr. Petrova (6, 7,
15 and 17), are isolated from natural sources - invertebrates, fungi and plants, for which
antioxidant, antitumor or immunomodulating activity has been established or is suspected.
Publication 15 was the first to report the potential antitumor activity of biologically active
compounds in invertebrates, in particular those isolated from the hemolymph of the marine snail
Rapana venosa as a fraction with a molecular weight between 50 and 100 kDA (HRv 50-100).
Biologically active substances with antitumor activity have also been found in the hemolymph of
another mollusk species — the garden snail Helix aspersa (17). In both cases, these compounds
have been shown to possess cytotoxicity approaching that of cis-platinum and tamoxifen. It not
only reduces the viability of cancer cells, but also changes their morphology, induces autophagy
and p53 activation. When combining cis-platinum and tamoxifen with HRV50-100, a
pronounced booster effect was observed, in which the antitumor activity increased threefold
compared to the independent effect of classical chemotherapeutic agents (15). An important
contribution of these developments of Dr. Petrova is that they open new possibilities for the
combined application of non-toxic, biologically active compounds with standard
chemotherapeutics to achieve a better effect at lower doses and, therefore, lower toxicity of the
therapy for the patient.

In the scientific works of this group, some species of wood-growing fungi were also used
as a source of natural, biologically active substances with potential antitumor effects (6). In
them, different methods for obtaining crude ethanol and aqueous extracts of mushroom fruiting
bodies were applied and an initial test of their cytotoxic effectiveness was carried out. This is the
first study of its kind on Bulgarian fungal species, in which the cytotoxicity of their extracts is
established and the potential for their future use in primary or adjuvant chemotherapy is outlined.

Plant substances with a special focus on the well-known phytocannabinoid —
cannabidiol, which is obtained from Cannabis sativa (7) are also the subject of research in this
field. Unlike the most widely known cannabinoid, which is also obtained from this plant -



tetrahydrocannabinol, cannabidiol does not bind to endocannabinoid receptors and is not
psychoactive. Initial data have been obtained indicating its cytostatic action on cancer cell lines,
which is the result of induced apoptosis in them.

B) The second field of study in the works of Dr. Petrova is dedicated to: elucidating the
interaction of the protein HMGBI1 (High Mobility Group Boxl) - ligand, and its receptor
RAGE (Receptor for Advanced Glycation of End Products) in a cancer cell model with a view
to use the latter as biomarker in antitumor therapy (1, 5, 10-12). Research in this field of study
has been inspired by the growing number of reports on the key interaction of the two proteins in
the signaling pathways related to the development of a number of pathologies, including cancer.
It has long been known that HMGBI is a ubiquitous, non-histone chromatin protein that can bind
to DNA structures in the nucleus and function as a molecular chaperone, maintaining nuclear
homeostasis and genomic stability. On the other hand, it can be translocated into the cytosol,
where it appears as a regulator of autophagy, and released into the intercellular space, where it
acts as a cytokine, inducing inflammation, tumorigenesis, and tumor cell metastasis. Its specific
receptor is RAGE, and it is believed that the interaction of HMGB1 and RAGE activates NF-kB
as a pro-inflammatory transcription factor, which in turn induces RAGE expression and
increases the amount of this receptor. In several of her works Dr. Petrova and co-authors studied
the relationship and effect of HMGBI1 and its shortened form — HMGBI1AC, in which the C-end
of the molecule is deleted, on the expression of its receptor RAGE in cancer cell lines with
different invasive potential (10, 12). They reasoned that RAGE exists in two isoforms: one of
them is a membrane-bound protein — a full-length form (fIRAGE) with an extracellular
recognition and ligand-binding domain, a transmembrane domain, and a cytosolic tail involved
in cellular signaling downstream of the receptor, and another one is a free, soluble form
(sRAGE), which lacks the transmembrane domain and the cytosolic tail. It has been suggested
that the free form serves as a decoy for HMGBI1 ligand molecules and this decoy inhibits the
activation of the downstream signaling pathway of the RAGE receptor. In their works, the
authors first examined the level of expression of the different forms of RAGE (11). Their
western blot analysis showed that in the cells of the lines with a greater invasive potential,
regardless of the type of cancer, a predominant expression of the membrane form of RAGE was
observed, and the soluble form was poorly represented, while in the lines with a better prognosis
of the disease, on the contrary — the membrane form was poorly represented or even completely
absent. From these initial data, it follows that the ratio between the two forms of the RAGE
receptor can be used as a hallmark/biomarker for disease status, previously proposed by other
authors.

When the ligand HMGB1 was added in its full or truncated form to lung cancer cells
(12), where normally RAGE is highly expressed and involved in cell adhesion, the cancer line
with a good prognosis of the disease showed an increase in the total amount of the RAGE
receptor and appearance of its membrane form which was absent in the control. In contrast, in
aggressive lung cancer cells, the expression level of the total receptor remained unchanged, as
well as the balance of RAGE isoforms, when treated with both forms of HMGBI. Since in lung
cancer in vivo favorable prognoses of the disease are associated with higher amounts of RAGE,
the above results of Dr. Petrova and co-authors support this statement. In the more aggressive
lung tumor, however, neither ligand altered the invasive capacity of the cells — they did not alter
RAGE expression. It is also important to note that the truncated form of the HMGBI1 ligand,
which lacks the C-terminus of the molecule with the putative domain for its protein interactions,



has a more pronounced stimulatory effect in the accumulation of RAGE and in changing the
balance of its isoforms, thereby shedding further light on the possible binding mechanism
between the HMGBI1 ligand and the RAGE receptor (12). The truncated form of HMGBI1 also
has a pronounced effect in mammary cancer cell lines with an unfavorable prognosis of the
disease (hormone-independent cancer), where it stimulates expression of practically only the
membrane form of the RAGE receptor (10). However, it turns out that this truncated form of
HMGBI, in contrast to the complete one, cannot induce in cancer lines (of different
invasiveness) the translocation from the cytoplasm to the nucleus of the transcription factor NF-
kB as a putative target downstream of the signaling cascade activated by RAGE (5).

Question: What experiments would you plan next to determine the potential receptor
molecules (membrane receptor) through which HMGBI1 activates NF-kB in lung cancer cell
lines (publication 5)? Please, justify your answer.

One methodical contribution of Dr.Petrova should be mentioned, which is seen in her
(and co-authors’) work No. 15 from the list of habilitation articles. In this work, she has created
two lung cancer cell lines stably expressing a GFP-HMGBI1 fusion protein, through which any
change in the cellular localization of HMGBI1 can be conveniently visualized by the green
fluorescence of GFP in living cells.

C) The third field of study, represented by publications 2, 8, 9 and 14, is devoted to the
creation and study of the characteristics of polyplex systems with the aim of using them for the
transfer of nucleic acids into cells.

Developments in this field of study were carried out in collaboration between scientists
from different fields - chemists, pharmacologists and molecular and cell biologists, from the
institutes of BAS, the Polish Academy of Sciences, the University of Sofia and the University of
Burgas. Polyplexes are nanoparticles obtained by binding cationic polymers to DNA that can
transfer exogenous genetic material by a transfection process. They overcome the disadvantages
of viral vectors as the first gene delivery agents in gene therapy. Dr. Petrova and her co-authors
synthesized in their works: comb-like copolymers of polyethyleneimine and poly (2-ethyl-2-
oxazoline) (2); block copolymers based on methacrylate, but with different functional groups —
tertiary amino groups or quaternary ammonium groups (8); block copolymers with linear
polyglycidol as a nonionic hydrophilic block and side amine hydrochloride groups (9). All these
copolymers form small particles that can be used as a platform to bind and compact DNA. They
demonstrated low toxicity against a panel of different human cell lines. To determine the mode
of internalization of polyplexes upon transfection, the authors used plasmid DNA expressing
green fluorescent protein (GFP) for microscopic visualization of transfected cells and lysosomal
staining with acridine orange. These experiments showed that internalization as well as
transfection efficiency depended on the topology of the copolymer chain, the shape of the
polyplex particles and the ways of their internalization — through the cell membrane and through
the endosomal pathway.

Publication 14 deserves special attention as it presents a new approach to create a special
class of nucleic acid, protein or drug delivery platforms — hollow/vesicular spherical nucleic
acids. Their three-dimensional spherical structure consists of a liposomal (vesicular) core
covered with a thin, cross-linked polymeric shell, to which short, radially oriented DNA
oligonucleotide chains are grafted. The physico-chemical properties of these structures were
investigated and it was shown that they possess properties of typical spherical nucleic acids —



high binding affinity to homologous sequences, compared to their linear counterparts, low
cytotoxicity and efficient uptake by cells. They cross the cell membrane and enter the cell
without the need for a transfection agent.

In the works with which Dr. Petrova participated in the competition for the academic
position of "Associate Professor", a review article (1) dedicated to the role of the protein
nucleolin in various aspects of oncogenesis was also presented, which, due to its nature, is
outside the scope of the review.

4. Pedagogical activity

Dr. Petrova began her working career at Sofia University, in the Department of Genetics
of the Faculty of Biology. She was a part-time Assistant in 2015 and led exercises in Genetics for
bachelors from BF: 60 hours — for ”Bio management and Sustainable Development”, 120 hours
— for “Biology”, 120 hours — for “Ecology and Environment Protection”; 210 hours of exercises
in Pharmacogenetics — for master's students from the Pharmacy specialty of the Faculty of
Chemistry and Pharmacy, which are led by teachers of the Faculty of Biology, as well as
specialized exercises in Neurogenetics — 30 hours, and Genetic analysis — 30 hours, in the
Master's program "Genetics and Genomics" of the Department of Genetics of the Faculty of
Biology. Thus, her total teaching activity so far amounts to 570 teaching hours.

5. Scientific projects, organizational and expert activity

Dr. Petrova has submitted a report on her participation in 3 national scientific projects
and in 2 - of the European Union, which are related to the preparation of her doctoral dissertation
(for the period 2009-2013). In addition, she is actively involved in the development of scientific
projects and after joining the Institute of Molecular Biology, in the "Structure and Function of
Chromatin" section. According to her reference, Dr. Petrova is a participant in 4 national
scientific projects dedicated to her developments for the period 2016-2023, with which she is
also presenting herself in the current competition.

As a young scientist, her expert activity refers to reviewing 2 master's theses of students
from the Faculty of Biology, which, I hope, will be expanded to other fields in the future. This is
also my recommendation to Dr. Petrova.

6. Summarized assessment and compliance with the requirements of ZRASRB and
of IMB at BAS

The publications of Dr. Petrova contain original data of a scientific and applied nature,
they are important from the point of view of Biomedicine and human health. Numerous modern
molecular and cell biological methods have been applied in her works. They showed the
antitumor potential of recently synthesized ferrocene-containing camphor sulfonamides. Original
approaches have been presented and nanoparticles have been created for the transfer of nucleic
acids. Their biological capacity has been studied. A system was constructed for the stable
expression of a GFP-HGMB1-fusion protein in living cancer cells.

The leading position of Dr. Petrova in a large part of her research and the publication of
her works in respected journals with an impact factor, testify to the fact that she has a major
place and personal contribution in the scientific developments and the implementation of the



scientific ideas. The results of her works have a good response among the scientific community,
as evidenced by their citations and discussions in numerous scientific forums.

The scientific indicators of her work fully meet the minimum national requirements and
exceed those of the IMB of BAS for holding the academic position of "Associate Professor". The
group of indicators, according to Table 1 of the Regulations for the Implementation of the
ZRASBG (amended and supplemented SG No. 15 of 19. 02. 2019), are as follows: Al
(dissertation) — 50 points (required 50 points), B4 (habilitation thesis) — 105 points (required 100
points), D7 (publications) — 232 points (required 220 points), D11 (citations) — 168 points
(required 60 points), E14 (participation in national scientific or educational project) — 80 points
(required O points), E15 (participation in an international scientific or educational project) — 20
points (required 0 points). Thus, with a required minimum of a total of 430 points Dr. Petrova
presented herself in the competition for the academic position of "Associate Professor" with a
total of 655 points. In indicator B4 (scientific publications equivalent to a habilitation thesis), she
participated with 5 of her articles, which refer to the first field of study of her research. 3 of them
are with quartile Q1 and 2 — with quartile Q3.

Conclusion:

In conclusion, to all of the above, I would like to say that Dr. Maria Petrova is a young
researcher who works independently and purposefully in an up-to-date and promising field of
research, with very good and constant publication activity over the years, with results published
in respected international journals and cited many times by scientists from other countries. I
know Dr. Petrova since her student and doctoral years, from which she left excellent impressions
on me as her supervisor as a capable, thinking and responsible young researcher, and I am
pleased to see her development and growth in her chosen field of Molecular Biology. Based on
all this, as well as on the basis of the contributions of her publications and especially their
potential application in medical practice, I allow myself to most confidently recommend to the
members of the esteemed Scientific Jury to support the selection of Chief Assistant Professor
Maria Hristova Petrova, PhD, for the academic position of "Associate Professor", in the field of
higher education 4. Natural sciences, Mathematics and Informatics, professional direction 4.3.
Biological Sciences, Molecular Biology specialty, for the needs of the "Structure and Function of
Chromatin" section in the IMB of BAS.

07.03. 2024 Reviewer: Prof. Ginka Genova
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