CTAHOBMULLE

Bbpxy maTepuanute 3a ydactue B KOHKYPC 3a 3aemMaHe Ha akageMMuyHa ANbXKHOCT
»aoueHT”, npodecrmoHanHo HanpasneHue 4.3. BUONOrMYECKU HAaYKU, HAYyUYHa CMeunasHOCT
“MoneKynapHa 6uMonorua u reHeTuKa” 3a HyXKAuUTe Ha cekumua “CTpyKTypa U GyHKUUA Ha
XpomartuHa", obHapoasaH B [lbpKaBeH BeCTHUK 6p. 92 / 03.11.2023 r.

M3roTemn ctaHoBULWETO: Aou. A-p TemeHyra HMKonosa lewesa, MHCTUTYT NO MONeKyAapHa
6uonorua ,Akag. Pymen LlaHes”, BAH

EQMHCTBEH KaHAMAAT 3a yYacTue B KoHKypca e a-p Mapua Xpuctosa lNeTtposa.
1. Kpatku 6uorpadmyHmn gaHHU HA KaHAKAATA.

O-p Mapua MeTtposa e 3aBbpwimna buonornyeckma dakynter Ha CoPUMNCKMA yHMBEPCUTET
npe3 2007 r. [lokTopckaTta cu cTeneH npuaobusa npes 2013 r. ot buonornyeckn pakynTer,
CY ,Cs. Kn. Oxpunackun”, Kategpa NeHeTuKa, 3aWMTaBaiiku ancepraums Ha Tema: ,M3yyaBaHe
Ha HAKOM mexaHu3mu, ype3 kouto Fragile X Mental Retardation Protein 1 KoHTponupa
HeBPOHHOTO pa3suTue npu Drosophila melanogaster”. OT 2013 r. 3aema gAbXHOCT 6uonor u
XoHopyBaH acucTteHT (2015-2016 r.) B Kateapa leHeTuka - Buonoruyeckun dakynrer, CY ,,Cs..
Kn. Oxpuackun®. Mpes nepmnoga 2016 - 2018 r. e AcucteHT B cekuma ,,CTpyKTypa 1 GyHKLMA HA
XpomaTtuHa“, MHCTUTYT No moneKkynapHa buonorus ,Akaa. Pymen LlaHeB” - BAH, KbaeTo ot
2018 r. O MOMEHTa 3aeMa ANbKHOCT [N1aBEH ACUCTEHT.

2. Ny6nnKauMoOHHA aKTUBHOCT M CbOTBETCTBUE C U3ncKBaHuATa Ha MMN3PACPB.

B KoHkypca a-p MetpoBa yuyactBa cbc 17 nybaumkaumm (obwo KaHaupatTkata uma 23
nybavkaumm B Scopus). MpeactaBeHn ca ouwe 3 nybamkaumm Ha H6asata Ha KOUTO TA e
npuaobuna crteneHTa "goktop". CbrnacHO npeacTtaBeHaTa CNpaBKa, pa3npeaeneHneTo no
paHr Ha 17-Te cTaTUM 32 yyacTue B KOHKypca cael, AOKTOpaHTypaTa e KakTo cnegsa: Ql — 7
(41.2 %), Q2 -3 (17.6%), Q3 — 6 (35.3%) 1 Q4 — 1 (5.9 %). Tpsabea Aa ce oTbeNeKn BUCOKOTO
KauyeCcTBOTO Ha Hay4yHaTa NPOAYKUMA HA KaHAWMAATKATa, KOATO € Nyb6AnKyBaHa B NPECTUXKHMU
Hay4yHW wusgaHua Kato Macromolecular bioscience, International Journal of Molecular
Sciences, Biomedicines, Pharmaceuticals n gp. B 6 oT nybankaummute KaHAnAaTa € NbpBU
aBToOp M B 6 e BTOpM aBTop (06wo 12/17 - 70.6%), KoeTo Npesgnoniara y4actme BbB BCUYKM
eTanu Ha NNaHWpaHe 1 NPOBeXKAaHe Ha U3CNe[BaHMATA, KAKTO U B M3rOTBAHETO Ha HAy4yHUTE
nybankaumun. -p MNeTtposa e npefocTaBuaa AaHHU 3a 84 uMTUPAHUA B HayYHU Nybankaumm
6e3 aBTouMTaTU U HENHUAT h-index = 6. [1-p MNeTpoBa e BoAnNa ynpakHeHUA No MeHeTuKa,
dapmakoreHeTnKa, HesporeHeTMKa U leHeTU4eH aHanM3 B HaKaNaBbPCKM U MArUCTbPCKU
nporpamu B buonornyeckuna pakyntet Ha CY ,,Cs. Kn. Oxpuackun®. KaHamnpatkaTa CbLyo Taka e
n3roteuna 2 6pona peLeH3nm OTHOCHO AMNNOMHATa paboTa Ha cTyaeHTM OoT buonormyeckus
dakynteT Ha CY ,,CB. Kn. Oxpnackn” u e yyactsana B 9 Hay4yHO-U3C/eA0BATE/ICKM NPOEKTa.
CbrnacHo ropeusnoxeHoto A-p eTpoBa HaMbAHO MNOKPWMBA, @ MO HAKOWM MOKa3aTenu
HaAXBbPAA MUHUMAJTHUTE AbPMKABHU M3UCKBAHUA, KaKTO U U3nckBaHmATa Ha BAH n UMb 3a
3aemMaHe Ha akafeMUYyHaTa AJbXKHOCT ,, A0UeHT”.



3. HayuyHa AelHOCT M NPUMHOCK HA KaHgMpAaTa.

Hay4yHOTO TBOPYECTBO HA KaHAWAATKATa € MOCBETEeHO Ha M3CNeABaHEeTO Ha NpPOoTeWHWU
y4yacTBalLM B OHKOreHes3aTa M Cb34aBaHETO Ha NOTEHLMANHM NPOTUBOPAKOBM NEKAPCTBA Ha
6a3a ¢epoLeHOBM KOMMNEKCH, CbYeTaBaLLM HAKONKO BMONOrMYHO-aKTUBHU cybeamHULM B
eaHa monekyna. OceeH GyHAAMEHTANHN U3CNe[BaHNA, TO 06XBaLLLA M TAaKMBA C NPUIOKEHME
B leHHaTa Tepanusa, KaTo CUCTEMM 33 [OCTaBKA Ha HYK/NEMHOBM KUCEAMHW B KAeTKaTa
6asnpaHn Ha nonnmepwu.

3.1. U3cnepBaHus CBbpP3aHU C aHA/IU3 Ha UHOBAaTUBHU U aNITepPHAaTUBHU CbeaNHEHUA KAaTOo
noTeHuunaaHn xsmmumotTepanesTuun.

OCHOBHWTE HAaCOKM B NpeACTaBEHUTE HAYYHM M3cnenBaHNA Ha 4-p MeTpoBa 1 CbTPYyAHULM ca
HacoOYeHW KbM MNpPeofoNABaHE HA MNPUCHLLUTE HeAOoCTaTbUM Ha TPaAULMOHANHUTE
XMMMOTEPANEBTUYHU CPEACTBA, Cpes KOUTO HeedEeKTUBHA MHAYKUMA Ha KAeTbYyHa CMbPT,
HecneundpuyHo aercteme M NpuaobMBaHe Ha NEeKApPCTBEHA Pe3nUCTEHTHOCT. M3non3saHuTe
CTpaTerMm ca CMHTE3a M M3CNeABaHEeTO HA HOBM MOJIEKYNIHU CTPYKTYPU KATO MOTEHUMANHU
NPOTUBOPAKOBM NEKAPCTBA, KAKTO U M30/IMPAHETO Ha HOBM CbeAMHEHUA C AaHTUTYMOPHU
CBOMCTBA OT Pa3INYHU NPUPOAHN U3TOYHULN (pacTeHus, rbu n 6esrpbbHayHm).

OT npoBegeHuUTe OMONOrMYHM  eKCnepumeHTM ¢ GepoLeHOBM  KOHKOraTtu,
KOMOUMHMpPALWM pPasInyHM BUMONOTMYHO-aKTUBHU LeHTpoBe, A-p [leTpoBa e ycTaHOBWAA
cneunduyeH UMTOTOKCUYEeH edeKT Ha depoueH-CbabpKalw, Kamdpop cyndoHamug Bbpxy
PaKOBM KNETKM OT paK Ha MNIeYHa XKnes3a M pak Ha 6an apob. MonyyeHn ca n NbpBOHaYaNHU
aHHM 33 MEXaHW3MA HA UUTOCTAaTUYHOTO M aHTUNPOAMdEPaTUBHO AENCTBME HA BELLECTBOTO,
WHOMKMPALLM NPO-anoOnTOTUYHW CBOMCTBA W BAMAHME BbBPXY Npouecute Ha aBTodarus,
KNeTbYHATa IOKAIM3aUMA HA KAOYOBM perynaTopHu 6entbum M Bbpxy peaoKc banaHca Ha
pakoBuUTe KneTku. CBbpP3BaHETO Ha NUMNEPA3UH KbM aMMHA Ha cyndoHamMUAHUA GparmeHT
BOAM A0 MOBMLUABaHE Ha PAa3TBOPMMOCTTA U LIUTOTOKCUYHMUA NOTEHLMANA, HO U A0 3aryba Ha
CENeKTUBHOTO AEWNCTBME CMPAMO PAKOBUTE KAETKM, KAaTO AOMMUHUPALWMAT MEXaHU3bM Ha
KNeTbYHa CMbPT e HeKpo3a. Mpun anTepHaTUBHMA NOAX0Z, 3@ YBE/IMYaBaHe Ha Pa3TBOPUMOCTTA
Ha BELLeCTBOTO, Ype3 U3M0/3BaHE Ha MONMMEPHN HAHOHOCUTE/NIN, € YCTAHOBEHA CPaBHMMA
aHTUTYMOpPHA aKTUBHOCT CbC CBOHOAHOTO BELLECTBO B U3CEABAHUA MOAEN 3a PaK Ha benua
Apob. ToBa gaBa OCHOBaHMeE HA aBTOpUTE Aa NPeANnoXaT pa3paboTeHaTa MULLENHA CUCTEMA
KaTo noaxogAawa HaHonaaTdopma 3a JOCTaBAHE HA OPraHOMETaIHU XMMMOTEPaNeBTULM HA
6as3ata Ha depoueH.

N3cnepBaHuATa Ha A-p MeTpoBa BbpPXYy AHTUTYMOPHWUTE CBOMCTBA Ha HATypasiHM
NPOAYKTW, BK/IOYBALLM EKCTPAKTU M30/IMPAHN OT XemonnmdaTta Ha MOPCKU WU FPaASUHCKU
OX/1t0B, KaKTO M OT MNOAHWUTE TeNa Ha Pa3NIMYHWU BUAOBE AbPBECHW bbW, No3BonAsaT
NOEHTUOUUMPAHETO HA EKCTPAKTUTE C HAM-BMCOK LMTOTOKCMYEH noTeHuuan. Tosa e
NOMOrHe 3a YyCTaHOBfiBAHe HA OMONOrMYHO aKTUBHUTE KOMMOHEHTUTE B WU3C/NeABaHUTE
€KCTPaKTU, KaKTO U TAXHOTO BAMAHME BbPXY KAETbYHUTE MPOLECH anonTo3a U aBTodarms.
MoKa3aHO € CblO M CEeNeKTUBHOTO LUMTOTOKCMYHO AenctBne Ha Kanabugmon cnpamo
6enogpobHN pakoBU KNETHYHU INHUN.



3.2. U3cnepBaHuA, NOCBETEHU HA 6enTbLM ¢ pona B OHKOreHesara.

N3cnepBaHo e BavaHneto Ha HMGB1 (High Mobility Group Box 1) ¢akTopa u HerosaTa
CKbceHa GopMma BbpXy eKcnpecuATa Ha NbaHaTa popma u pastsopumusa RAGE (receptor for
advanced glycation end products) B moaenn Ha paKk Ha M/ae4yHa Xnesa u Ha 6san gpob. J-p
MeTpoBa NOKas3Ba, 4Ye NPWU NO-arpecMBHUTE PaAKOBM KAETbYHWM NMHUKM npeobnagasa
membpaHHaTa dopma Ha peuenTopa, AOKATO MPM TaKMBA OT pak C no-gobpa nporHosa
pa3TBopumaTta popma Ha RAGE e B no-BMCOKO KonmyecTso. B apyra nybankaums, a-p Netposa
YCTaHOBABA, 4Ye camMo UuAnata monekyna Ha HMGB1 sogu go aktuBmpaHe Ha NF-kB,
HabnogaBaHO Ype3 TpaHC/AOKauMAa Ha 6enTbKa OT uMTOMN/AasmaTta KbM A4pPOTO B PaKoBM
KNEeTbYHU NHUM.

3a u3cnepBaHe Ha ponata Ha HMGB1 B npoueca asTodarua, a-p MNeTtposa cb3gasa
KneTkn ot benoapobeH KapumHom, ekcnpecupawm HMGB1 cnat kbm C-Kpas Ha 3eneHus
dnyopecueHTeH 6entbK (GFP). Taka cb3paaeHnat HMGB1-GFP 61MoceH30p e noaxoasiy, 3a
M3yyaBaHe Ha npouecuTe asTodarvma, anonTo3a W Hekposa, 4ype3 HabnwogeHue Ha
TpaHcnokaumnaTa Ha HMGB1 oT A4p0oTO KbM LUTON/Ia3MaTa B *KUBM KNEeTKU. B 0630pHa cTaTmA
A-p MeTpoBa onucea pasnnyHUTe GYHKLUN HA HYKNEO0/IMHA B OHKOreHe3aTa, KaTo poasaTa my
B buoreHesaTta Ha pubo3omuTe, B nonpaBkata Ha [AHK, B KNeTb4HOTO AefieHe U enuTenHo-
Me3eHXMMHUA npexoa, cTabunHOCTTa Ha reHoMa u ap.

3.3. U3cnepgBaHMA HA NOIMMEPHU CUCTEMM 3a A0CTaBKA Ha HYKNENHOBU KUCE/IUHU B
KneTtkara.

N3cnepsaHuTe OT A4-p MeTpoBa HEBUPYCHU CUCTEMM 33 AOCTaBAHE HA HYKEMHOBU KMCENNHN,
pa3KpuBaT NOTEHLUManNa Ha TPY CbNoMMeEpPa Ha NOIMETUNEHMMMH 3a B3aumogeiicteume ¢ AHK,
KaKTO M 3a gocTaBaHe Ha monekynute AHK B KneTkuTe. YCTaHOBEHO € 4Ye KneTbyHaTa
MHTepHanu3auma u edpeKTUBHOCTTA Ha TpaHcheKuMAa 3Ha4YMTeNHO ce pas3nuyasBaT B
3aBMCUMMOCT OT MOpdOoNorMaTa U CTPYKTypaTa Ha noaunnekca. MonyyeHuTte cbnoanmepw,
KaKTO M CbOTBETCTBALMTE UM Komnaeken ¢ AHK, ca nposaBuanM HUCKA LUTOTOKCMYHOCT KbM
n3cnenBaHUA NaHeN OT YOBELIKM KNeTbYHU IMHUN. N3cnenBaH e n xuapoduneH, HEMOHEH U
6MONOrMYHO TONEPaHTEH NOAUMEP — IMHEEH NOAUIAULMAON, C MEPCNEKTUBA 3@ Pa3NNYHU
BUOMEANUMHCKM MPUIOKEHUA. YCTaHOBEHO € Ye KOMMAKTHaTa CTPYKTypa M No-manKkute
pa3smepu Ha MNOJIUMNEKCHUTE YacTULUM Ca pellaBaliy 3a HMUCKaTa LUTOTOKCMYHOCT U NOo-
fobpata 6uocbBmecTMMocT. [peactaBeH € M HOB  NOAXOA 3a MNOArOTOBKA Ha
KyXu/Be3uKynapHu CcPepuyYHM  HYKNEUHOBU  KUCENIMHW, C YAeCHeHa KneTb4yHaTa
WMHTEPHaNU3aLMA U INNCA HAa TOKCUYHOCT B U3CNEABAHUTE KNETbUYHWN IMHUN.

4. 3aknoueHue:

HayuyHute nscnegsanua Ha [-p lNeTpoBa ca NO akTyajsHa Tema CbC 3HAYUTEsIeH NPUHOC 3a
NOEHTUOMUMPAHETO HA HOBM MOIEKYNAPHN MULLEHU N CbeAUHEHUA C XMMMUOTEPANeBTUYEH
noTeHLUMan, KOUToO MoraT ga AONPUHECaT 32 ONTUMU3NPAHE HAa NPOTUBOPAKOBOTO JIeYeHMUeE.
HelnHOTO Hay4yHOTO TBOPYECTBO € Pa3MO3HaBaeMO B MEeXAYHapoAeH MaaH M HaABMLABA
M3UCKBAHMATA 33 3aeMaHe HA aKaZeMUYHaTa ANbKHOCT ,,A0UeHT”. TO HaNb/IHO OTroBapA Ha
Hay4yHaTa TeMaTUKa cneaBaHa B cekuma “CTpyKTypa U GyHKUMA HA XPOMaTMHA", 3a Hy»XguTe
Ha KOATO e 06ABeHMA KOHKypC. KaHamMpaTKkaTa ce OTKPOABa C pe3ynTaTu AONPUHACALLM 33



U3ACHABAHE Ha QyHAAMEHTa/IHUTE MEeXaHU3MM Ha NPOTUBOPAKOBUTE CBOMCTBA HAa 3 HOBMU
depoueHOoBM KOHOraTU. HelMHUTEe NPUHOCK Ce AO0MNDbABAT OT HAYYHO-NPUAOXKHU N3CAe[BaHUA
KOMTO NO3BO/IABAT pa3paboTBaHETO Ha HaHoNNaTPopma 3a AOCTaBAHE HA OpPraHOMeTaNHU
NPou3BOAHM Ha 6asaTa Ha ¢epoueH W TAXHOTO MOTEHUMAZIHO MpuWaaraHe KaTo
XMMUOTepaneBTULN. [pyra MNONOXKMTENHA 4YepTa Ha nybnaumkauumte Ha a-p lNeTposa e
ycnewHaTta paboTta B €KMN Ha MONEKYAAPHU OMONO3M B CHTPYAHMYECTBO C XMMMUUMU W
dapmakonosn. CbyeTaHMETO OT NOCTUTHATUTE pPe3ynTaTh U U3cneaBaHMUATa BbPXy 6enTbyHu
daKTopn Cc ponAa B OHKOreHesaTa fgaBa fiCHA MepcrnekTMBa 3a NNOAOTBOPHA b6baelia
n3cnenoBaTesicka AeMHOCT. JINYHUTE MU BNeYaT/NeHUA 33 KaHAMAATKaTa ca Ye TA NpUTeKaBsa
TONEPAHTHOCT, MHULUMATUBHOCT, U3KAOYUTENIHO YYBCTBO 3@ OTFOBOPHOCT, CNOCOBHOCT 33
paboTa B €KUM, KakTOo W Mnoaxon 3a pasnpegeneHne Ha GYHKUMW M 3a4bAXKEHUS NpU
OpraHu3MpaHe Ha CbBMECTHW Hay4YHO-U3C/NefoBaTe/NCKM AenlHOCTU. Bb3 ocHoBa Ha
ropensNoXKeHoTo, ybeneHo npegsaram Ha YBarKaeMOoTO HAYy4HO Xypu M HayyHMA cbBeT Ha
MMB pa rnacyBa NONOMKUTE/IHO 33 3aeMaHe Ha aKageMU4yHaTa ONbXKHOCT ,A0UEHT” OT A-p
Mapwusa Xpuctosa lMeTposa.

05.03.2024 .

nognuc:
/ bou,. a-p TemeHyra lewesa /



OPINION

On the materials for participation in the competition for election of an Associate
Professor in the professional field 4.3. "Biological Sciences", specialty "Molecular
biology and genetics" for the needs of section "Structure and Function of
Chromatin", Institute of Molecular Biology "Rumen Tsanev", Bulgarian Academy of
Sciences (BAS), published in the State Gazette No. 92 / 03.11.2023.

Statement from: Dr. Temenouga Nikolova Guecheva, Associate Professor, Institute of
Molecular Biology "Rumen Tsanev", Bulgarian Academy of Sciences (BAS)

The only candidate for participation in the competition is Dr. Maria Hristova Petrova.

1. Brief biographical data of the applicant. Dr. Maria Petrova graduated from the
Faculty of Biology of Sofia University in 2007. She obtained her doctorate in 2013 from
the Faculty of Biology, Sofia University "St. Kl. Ohridski", Department of Genetics,
defending a dissertation on the topic: "Study of some mechanisms, through which
Fragile X Mental Retardation Protein 1 controls neuronal development in Drosophila
melanogaster". Since 2013, she holds the position of biologist and Honorary Assistant
(2015-2016) in the Department of Genetics - Faculty of Biology, Sofia University "St. KI.
Ohridski". During the period 2016 - 2018, she was a Research Assistant in the
"Structure and Function of Chromatin" section, Institute of Molecular Biology "Rumen
Tsanev" - Bulgarian Academy of Science, where from 2018 until now she holds the
position of Assistant Professor.

2. Publication activity and compliance with the Regulations on the Implementation of
the Development of Academic Staff in the Republic of Bulgaria Act. Dr. Petrova
participated in the competition with 17 publications (in total, the candidate has 23
publications according to Scopus). Three more publications are presented, based on
which she obtained her PhD degree. According to the report presented, the rank
distribution of the 17 articles for participation in the competition is as follows: Q1 - 7
(41.2%), Q2 -3 (17.6%), Q3 — 6 (35.3%) and Q4 — 1 (5.9 %). It should be noted the high
quality of the candidate's scientific output, which has been published in prestigious
scientific Journals such as Macromolecular bioscience, International Journal of
Molecular Sciences, Biomedicines, Pharmaceuticals, etc. In 6 of the publications, the
candidate is the first author and in 6 she is the second author (total 12/17 - 70.6%),
which implies participation in all stages of planning and conducting research, as well as
in the preparation of scientific publications. Dr. Petrova has provided data for 84
citations in scientific publications without self-citations; her h-index is 6. Dr. Petrova has
led laboratory classes in Genetics, Pharmacogenetics, Neurogenetics and Genetic
Analysis in undergraduate and graduate programs at the Faculty of Biology of Sofia
University "St. KI. Ohridski". The candidate also prepared 2 reviews regarding the



Thesis of students from the Faculty of Biology of Sofia University "St. KI. Ohridski" and
participated in 9 research projects. According to the presented above, Dr. Petrova fully
meets, and in some indicators exceeds the minimum state requirements, as well as the
requirements of the Institute of the Molecular Biology and the Bulgarian Academy of
Science for holding the academic position of "Associate Professor".

3. Scientific activity and contributions of the candidate.

The candidate's scientific work is dedicated to the study of proteins involved in
oncogenesis and the creation of potential anticancer drugs based on ferrocene
complexes, combining several biologically active subunits in one molecule. In addition
to the fundamental research, it also covers those with application in Gene Therapy,
such as polymer-based nucleic acid delivery systems into the cell.

3.1. Research related to the analysis of innovative and alternative compounds as
potential chemotherapeutics.

The main topics in the presented scientific research of Dr. Petrova and her
collaborators are the overcoming of the inherent shortcomings of traditional
chemotherapeutic agents, including ineffective induction of cell death, non-specific
action, and acquisition of drug resistance. The strategies used are the synthesis and
investigation of new molecular structures as potential anticancer drugs as well as the
isolation of new compounds with antitumor properties from various natural sources
(plants, fungi, and invertebrates). From the conducted biological experiments with
ferrocene conjugates combining different biologically active centers, Dr. Petrova has
established a specific cytotoxic effect of ferrocene-containing camphor sulfonamide on
breast cancer and lung cancer cells. Preliminary data on the mechanism of the
cytostatic and antiproliferative action of the substance were also obtained, indicating
pro-apoptotic properties and influence on autophagy processes, cellular localization of
key regulatory proteins and on the redox balance of cancer cells. The binding of
piperazine to the amine of the sulfonamide fragment leads to an increase in solubility
and cytotoxic potential (the dominant mechanism of cell death being necrosis), but
also to a loss of selective action against cancer cells. In the alternative approach of
increasing the solubility of the substance, by using polymeric nanocarriers, comparable
antitumor activity to the free substance was found in the studied lung cancer model.
This gives the authors reason to propose the developed micelle system as a suitable
nanoplatform for the delivery of ferrocene-based organometallic chemotherapeutics.
Dr. Petrova's research on the antitumor properties of natural products, including
extracts isolated from the hemolymph of sea and garden snails, as well as from various
types of fungi, allowed the identification of the extracts with the highest cytotoxic
potential. This will help to establish the biologically active components in the studied
extracts as well as their influence on the cell processes apoptosis and autophagy. The
selective cytotoxic action of Cannabidiol against lung cancer cell lines has also been
demonstrated.



3.2. Studies devoted to proteins with a role in oncogenesis.

The influence of the HMGB1 (High Mobility Group Box 1) factor and its truncated form
on the expression of the full form and soluble RAGE (receptor for advanced glycation
end products) in breast and lung cancer models was investigated. Dr. Petrova shows
that in more aggressive cancer cell lines the membrane form of the receptor
predominates, while in those from cancers with a better prognosis the soluble form of
RAGE is present in higher amounts. In another publication, Dr. Petrova founds that
only the whole molecule of HMGB1 led to NF-kB activation, observed by translocation
of the protein from the cytoplasm to the nucleus in cancer cell lines. To investigate the
role of HMGB1 in the autophagy process, Dr. Petrova created lung carcinoma cells
expressing HMGB1 fused to the C-terminus of green fluorescent protein (GFP). The
created HMGB1-GFP biosensor is suitable for studying the processes of autophagy,
apoptosis, and necrosis by monitoring the translocation of HMGB1 from the nucleus to
the cytoplasm in living cells. In a review article, Dr. Petrova describes the various
functions of nucleolin in oncogenesis, such as its role in ribosome biogenesis, DNA
repair, cell division and epithelial-mesenchymal transition, genome stability, etc.

3.3. Studies of polymeric systems for the delivery of nucleic acids into the cell.

The non-viral nucleic acid delivery systems researched by Dr. Petrova reveal the
potential of three polyethylenimine copolymers to interact with DNA as well as to
deliver DNA molecules into the cells. Cellular internalization and transfection efficiency
were found to vary significantly depending on polyplex morphology and structure. The
obtained copolymers, as well as their corresponding complexes with DNA, showed low
cytotoxicity to the studied panel of human cell lines. A hydrophilic, non-ionic, and
biologically tolerant polymer - linear polyglycidol - was also investigated, with the
prospect of various biomedical applications. The compact structure and smaller sizes
of the polyplex particles were found to be decisive for the low cytotoxicity and better
biocompatibility. A new approach for the preparation of hollow spherical nucleic acids,
with facilitated cellular internalization and lack of toxicity in the investigated cell lines,
is also presented.

4. Conclusion: Dr. Maria Hristova Petrova developed her scientific work on a relevant
topic with great impact on the identification of new molecular targets and compounds
with chemotherapeutic potential, which can contribute for optimization of the
anticancer treatment. Her scientific achievements are recognized internationally and
exceed the requirements for holding the academic position of "Associate Professor".
The field of her studies fully corresponds to the scientific topic followed in the
"Structure and function of chromatin" section, for the needs of which the competition
was announced. The candidate stands out with results contributing to the clarification
of the fundamental mechanisms of the anticancer properties of 3 newly synthesized
ferrocene conjugates. Her contributions are complemented by scientific and applied
research that allows the development of a nanoplatform for the delivery of ferrocene-
based organometallic derivatives and their potential application as chemotherapeutics.
Another positive distinctive of the Dr. Petrova publications is the successful teamwork
of molecular biologists in collaboration with chemists and pharmacologists. The
combination of the achieved results and research on protein factors with a role in
oncogenesis gives a clear perspective for fruitful future research activity. My personal



impressions for the candidate are that she possesses tolerance, initiative, an
exceptional sense of responsibility, the ability to work in a team, as well as an
approach to the distribution of functions and duties when organizing joint research
activities. Based on the above, | give my positive assessment and strongly recommend
to the respected Scientific Jury and the Scientific Council of the Institute of Molecular
Biology "Rumen Tsanev" to approve the application of Dr. Maria Hristova Petrova for
the academic position of "Associate Professor".

Sofia, 03/05/2024

/Dr. Temenouga Guecheva, Associate Professor/
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