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O1: lon. Cena Kapauyanak-Sinkosa, 16; Karenpa .['eneruxa®, Buonoruuecku dakyirer na
Coduiicku ynusepcurer ,,.Cs. KnumeHT OXpracku™

OTHOCHO: 1HMCEPTAlMOHEH TPy 33 NPHCHKIAHE Ha olpaszoBaTenHa W HayyHa CTeleH
»10KTOp™ oT Heatn lumuTpoBa Aranacosa — penoBen AOKTOPAHT C HAYYEH PBLKOBOHTE
aou. a-p bopucaa Huxoaos IlonoB, am. no JOKTOpCKa mnporpama ,l'eHeTuka®,
npodecronanHo HanpasieHue 4.3. ,.Buonornyecku HayKH™ KbM KaTelpa ,MoekynspHa
OHOJI0rMA, UMYHOJIOTHS H MCAMLMHCKA IeHeTHKa™ Ha MeTuLMHCKH dakynrer, Tpakuiicku
yunsepenteT — Crapa 3aropa ¢ TemMa Ha AMCEPTAUMOHHHMS Tpya . BinsiHMe Ha ToTaten
excTpakT or Haberlea rhodopensis Bhpxy excnpecusita Ha TYMOPCYNPECOPHH T'eHH H
TeHH yYacTBamy B penapauusita na JHK™

OcHoBaHHe 3a NpeACTaBAHE HA pDeleH3HATAa: Y4dacTHe B CBCTABA HA HAYYHOTO KYpH no

341UMTA Ha IMCEPTALMOHHMUA TPYA chlacHo 3amosea Ne 2077 o1 22.05.2026 r. ot Pexkropa Ha
Tpakuiicku yuupepeuter- npod. a-p M. Kapabaaues.

HacTosmara peueHsss e H3roTBeHa B CbOTBETCTBHE C M3UCKBAHMATA HA 3aKOHA 33 Pa3BUTHETO
Ha aKkajaeMH4HUs cucTaB B Penybawka Buarapus (3PACPB), ITpaeuanuka 3a Herosoro
npunokeHue u [lpaBMIHHMKA 3a pasBUTHETO HA aKageMH4YHUS CBHCTAB B Tpakuiicku
YHHBEPCHTET.

brorpaduunn 1aHHH Ha 10KTOpaHTa

Acuctent Hesn Jlumutpoea e ponena 1983 r. [Ipes 2006 r. 3agbpiuBa BHCLue oOpasoBanue B
CY .Cs. Knument Oxpuacku™, Buonorwuecku ¢akyarer, crnemmainoct »MonekynapHa
Ouonorus™. Ipes 2008 r. npunoéusa OKC . maructep® g CY ,.Cs. Kaument Oxpuacku™,
buonoruyecku dakyarer s marucThpeka nporpawa ,JIeHernka®, a npes 2016 r. npunobuea
BTopa OKC ..maruetsp™ B Yuusepeurer ,[lpod. a-p Acen 3natapos®, Byprac creumnanHoct
buotexnonorum, cneunanuzaums AHanus u KOHTpo Ha xpanute. Ot oktomspu 2011 r. 10
aexemspH 2023 r. pabotu KaTo GHOMOT-CIIELMANMCT KbM CeKLMA MeAHIIMHCKA MeHeTHKA., MO,
Tp¥, Crapa 3aropa. 3auucieHa € KaTo peloBeH AOKTOPaHT 110 .I'eHeTHKa™ Kbm Karesapa
~MoJieky1spHa GHOTOrHS, HMYHOJIOTMA H MEAMIIMHCKA TeHeTHKa™ Ha Meuumucku ®akynrer,
Tpakuiicku yHusepeutet ot 2017 r. 1 e oTyKCACHA ¢ IPaBo Ha 3amATa oT anpun 2023 r. Or
anyapu 2024 r. Hean JIuMHMTpOBa € HalHayeHa HA aKadeMHYHA JThKHOCT ACHCTEHT KBM
Kareapa ,,MonexyaspHa GHONIOIHsA, HMYHOIOTHS H MEAMLIMHCKA TeHETHKA™ Ha MeaHIHHCKH
dakynrer, Tpakuiicku ynusepcuret — Crapa 3aropa.

AKTYaJHOCT H 3HAYHMOCT HA THCEPTAUHOHHHSA TPy

Temara 3a OWOMOrMYHOTO JeHCTBME HA TOTAIHM PACTHTENHH EKCTPAKTH BBPXY
MOJEKYIAPHATE MCXAHU3MH HA KIETBYHUS OTIOBOP IPU MEHOTOKCHYECH M OKCHAATHBEH CTPeEC
€ aKTyalHa MOopall HapacTBALLKA HHTEPEC KbM ECTECTBEHH DHOMOLYIATOPH C MOTEHLUMAIHO
aHTHOKCHIAHTHO, AHTHMYTAT€HHO, IBYCHPOTCKTOPHO W AHTHKAHLEPOTEHHO /ACHCTBHE.
Pononckuar cunuspak - Haberlea rhodopensis e eHmemuyen, zammuTeH Ru ¢ aobpe
JOKYMEHTHPaHH aHTHOKCHIAHTHH CBOHCTBA, HO MOJICKY./IAPHUTE MEXAHU3MH Ha JeHCTBHETO
MY BBLPXY TYMOPCYMPECOPHH renu u renu yuactsamu B JIHK penapaumsra Bce ome He ca
HalTb/IHO M3sicHeHW. [lpociensBaneTo Ha BIMSHHMETO Ha TOTaneH eKcTpakt or Haberlea
rhodopensis ¢ pa3TWYHA KOHLCHTPALMK NPH TPETHPAHE HAa TYMOPHA KJIeTb4Ha nuHua Hela,



KakTO ¥ npH HOHM3Mpalla panHalMs W NpH TpeTHpate ¢ H:0: e a00pe 0DOCHOBaH NMOAX0A
MO3BOMIABALL yCTAHOBABAHE Ha e(PEKTAa Ha CKCTPAKTA BHPXY KIETBYHHS OTrOBOP KbM
HOHH3MPAIH TLYEHHS H OKCHIATHBEH CTPEC, KOETO MOKE Ja JOTpPHHece 3a paslIMpsBaHe Ha
MPaKTHYECKOTO NMPHUIOKEHHE HA CKCTPAKTA B KOIMETHUYHH, XPAHHTEIHU H (apmanesTHyunu
IPOAYKTH.

Crpykrypa u obem Ha aucepTanHouHNs TPy

HucepraunoHHEAT Tpya e B oGem ot 185 CTPaHHLM M € CTPYKTYPHPaH 110 CTAHIAPTHUS HAYMH,
CBCTOANL C¢ OT pasfenuTe: CNMCHK HA CBHKpAlCHWsTa (2 CTP.), BBBEACHHE (2 cTp.),
JHTEepaTypeH 0630p (55 ctp.), uen u 3azaun (1 erp.), Marepuain u metoau (16 crp.), pesynratu
(40 c1p.), obcwkaane (28 c1p.), 3akmouenue (1 CTp.), u3BOAM (2 c1p.), mpuHocH (2 cTp.),
6ubauorpadus, (26 cTp.) K cnuckK Ha nyGIHKALMK, Y4acTus B Hay4HH GOpPYMH M HayuHO-
U3CACTOBATCIICKH MPOCKTH BHB BPB3KA C JUCEPTALMOHHUS Tpya (2 ¢Tp). JucepraumonsusT

TPyA € oHarneaeH ¢ 39 durypu u 25 tabnuumn Bubauorpadusra exmoupa 338 H3TOYHUKA, Haa
75% OT KOUTO ca OT MOCNEAHNTE JeCeT FOIHHM.

Brveedenuemo e KpaTko W CHHTE3MPaHO U 1aBa OGOCHOBKA 32 M3CTEABAHETO HA BIMSHHETO Ha
TOTANCH EKCTPAKT OT M. rhodopensis BbpXy eKCNPECHSITA HA KITFOYORH FeHH yuacTsawmu B JIHK
PETIapaLMATa, KOHTPOIA HA KICTLYHHA LKL H afloNTO3aTa B KIETHUHH KyATYPH, H3TOKEHH
Ha BB3ICHCTBHE C PHU3HYHH H XHMHYHM MYTarcHH.

JIumepamypruam 0630p e nzvepnarenes u 106pe CTPYKTYPHPaH, C aHAIMTHYEH U 3aThA00YEH
MOTICA Ha Hay4yHAaTa IMTEpaTypa. 3ano4Ba ¢ ONMCAHWETO HA BTOPHYHHTE MeTaGOTHTH npu
7e4eGHUTE PaCTeHHs; MOCTIEABAHO OT MPETIe] Ha Pa3THYHHTE KJIacoBe MYTareHH, KIacTOreH!
H KaHLCPOreHH; KaKTO H AHTHOKCH/IAHTHTE U BHTHOKCH/IAHTHATA 3aLMTHA cucTema, Cliea Topa
Ca pairieaaHy pasiHyHUTE MEXaHM3MM Ha OTTOBOP Ha KJIETKMTE NMpH yBpexwaane Ha JIHK,
spp3kaTa Ha JIHK penapaumsta ¢ mnporpamupanata kieThuHa CMBPT H ponsTa Ha
TYMOPCYNPECOPHHTE reHu u reHute yyacteaud B JIHK penapauusta (7P53, BRCAIl, ATM.
RADS0, RAD53I, CDKNIA w BBC3). PasjensT NMpHKTOYBA © OMHCAHME Ha ODEKTa Ha
uiciacnBaHe - OalKaHCKus penuKTOB eHaemutr H. rhodopensis (HRE) u Herosure
PaAMONPOTEKTHBHH, AHTHOKCHAGHTHH, MMYHOMO/IYTATOPHH M AHTHMYTATreHHH eeKTH.

Heama na oucepmayuonnus mpyo e scCHO QOPMy/IMpaHa: M3C/ICABAHE HA BIMAHMETO Ha
TOTaneH eKCTPAKT OT H. rhodopensis BbpXY €KCIIPECHATA HA THH YYACTBALIM B MPOLICCHTE Ha
AHK penapauus, KOHTpon Ha KIETbYHMsA UMKBA M anonTosa (TP33, BRCAI, ATM. RADS0).
RAD51, CDKNIA w BBC3) npu Hela xneTkH. MofoxeHH Ha HOHM3Hpala pagHanus W
OKCHJIATHBEH CTPEC. 32 OCHLUECTBABAHETO HA IEITA Ca [OCTABEHH MET KOHKPETHH 3a/auH,
KOMTO C/IeIBaT CHA EKCTIEPUMEHTA/IHA JIOTHKA: OT NONyYaBaHe Ha CTAHAAPTH3HPaH TOTa/IeH
eKCTPaT M OMpee/IAHE HAa MOAXOAALUM 32 aHAM3 KOHLIEHTPAaLUMK Ciejl 00abYBaHE ¢ rama -
panHauua H tperupane ¢ H2O», 10 aHaau3 Ha HUBOTO Ha reHHa excnpecus Ha TP353, BRCAI,
ATM, RADS51, RAD50, CDKNI1A v BBC3 nipy CbOTBETHHTE EKCIICPUMEHTATHN MOCTAHOBKH.

B pasnen ,.Mamepuanu u memoou” noapoOHO U BB3NPOM3BOAMMO Ca ONMCAHH METOIWTE 34
noTy4yaBaHe Ha CTAHJAPTM3HPAH TOTAIEH CKCTPAKT Ype3 NepKyIallus, aHAIH3 Ha eKCTPAKTa OT
H. rhodopensis 4pe3 BucokoedekTHBHa Teuna xpomartorpadus (HPLC), KakTo H KIETBYHOTO
KyaTHBHpaHe Ha Hela knetbuna nunusa. Knerbusata nunus HeLa Gez HRE u ¢ paznnunu
koHuenTpauun Ha TotaneH HRE (10, 25 u 50 pg/ml) camoctostento u B komGunaums ¢ 2 Gy
y-00urbuBane uan 10 mM H:z0: e m3cenBana Ypes TECT ¢ TPHUINAHOBO CHHBO 3a KJeThbYHATA
MPEKHBAEMOCT M 4pe3 (IOYLUMTOMETPHYCH aHA/IM3 HA KJIeThYHa MOpdoaorua W KIeThYCH
HKe1. [1o chluMs HaunH ca cpaeHeHu W HuBata Ha PHK ekcnpecus na noabpanute reum
YCTaHOBEHH 4pe3 KOIMYECTBEHA TIOJHMEpa3’Ha BEPWXKHA peakuus ciel obparHa
TPaHCKPHIIIHMA B PEAIHO Bpeme cripamo pedepenThus ren GAPDH, no meroaa 2-AACt B Tpu
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noeroperua. C uen 1a 6bAaT pasiuMpeHH NPOYYBAHMATA HA AHTHOKCHIAHTHUTE CBOHCTBA Ha
Totanted HRE ¢ onpexenesa akTHBHOCTTa Ha aHTMOKCHIAHTHHTE eH3HMM CVIIEPOKCHA
AMCMYTa3a, kaTalasa v rAyTaTMOH MEPOKCHIIA3A, KAKTO H KOHIICHTPAIMATA Ha TVIYTATHOH H Ha
MAIOHAMAIICX ML KATO HHIHKATOP 32 JMMONEPOKCHAALMS B TPETHPAHH H KOHTPOIHH KIETKH,
CraTHCTHYeCKMTE aHAIM3M HA NONYYEHMTE SKCIICPUMEHTAIHH JaHHH ca M3BBPLICHH CBC
Student t-test npu creneH Ha 3HaurmocT p<0.03.

Pesyimamume ca mpelcTaBeHH NMOCTEIOBATENHO | JIOMHYUHO, KaTo 3aroyYBar ¢ JIAHHWUTE OT
HPLC ananusa 3a uaenTuduumpane u xoamuecrTeeHo OnpeJelisiHe Ha e1Ha OT OCHOBHMWTE
AKTHBHH CBCTABKHM B TOTAIHHS €KCTPakT oT H. rhodopensis — myukonasu. [Ipu ananu3a nHa
RJICTBHHATA NPEKHBAEMOCT € YCTAHOBEHO, Y€ Pa3ivYHHTe KoHueHTpaunn HRE MPUITOKEHH
32 3 vaca HAMAT UMTOTOKCHYCH edeKT BLPXY KieTbuHa iuuus Hela. Cnen ToBa ca
MPEICTABEHH PE3YITATUTE OT AHATH3a HA KJIEThYHA MOPDONOrys M pasnpescieHHe Ha tazute
Ha IJIETRYHWA LMKBI HAa TYMOpHa KieThuHa amuus Hela Tpermpama c PazIuYHU
KOHUeHTpauuu TotaneH HRE, koHTpo/iHa HeTpeTupana rpyna, kakTo u ciex 00 ThYBaHETO Ha
TpeTHpanuTe KieTku ¢ 2 Gy y-paamaums u ciaen aobassse na 10 mM HsOs. Brnpeku
MOMYHEHHTE CTATHCTHYECKH 3HAYHMMTE PA3JIMKH, KOJTHYECTBEHHTE MPOMEHH Ca CPABHUTENHO
MAJIK{ M CC NpHeMa, 4He 32 MepHOJa Ha JCHCTBME HA eKCTPAaKTa, 3HAYHTENHH MPOMEHH B
KIEThYHATa MOPHOIOrus ca MaJIKo BepoaTHH. KpaTkocpounmsT edext na HRE nokasa nunca
Ha 3HAYMTE/IHW BapHauMK B KICTb4HATA MOPHONOTHS W PAa3NPEAENCHHETO HA KICTLYHHTE
MOMyALMK B PA3THYHKTE Pa3U HA KIETHYHMA LIMKBI, KATO OCHOBHATA rpyna KJIeTKM OCTaBar
8B asa GO/GI.

OueHkara Ha HHBOTO Ha €KCTIPECHs € H3BBPIICHA 3a FeHH KOAMpALK CeH30PH Ha YBPEKAaHe
Ha JIHK: ATM v TP53; renu 3a JIHK penapaunsi: RAD50, RADS5] u BRCAI : reHu 3a edekTopH
Ha KJleTb4HaTa cbA0a (apecT Ha KIeTb4HHs WHKLVanonTosa): CDKNIA u BBCS3.

- TpaHckpunuuoHHHTE HHBa Ha ATM B KneThyHa JMHua Hela He NOKa3BaT 3HAYHMH
NpOMEHH TIPH HUTO €aHA OT MNPWIIOKEHHWTE KOHLEHTPALMM Ha eKCTPaKTa, KOeTo
MOKa3Ba, Y¢ PACTHTETHWAT CKCTPAKT HE TIOB/IMABA KpaTKocpounata 4 7M excnpecus.
IMpu npunarane wa 2 Gy panuaums B rpymure ¢ 25 u 50 pg/ml HRE e oruereHo
NOHKKABAHE HA HHBOTO Ha ATM eKcrpecusTa cipaiMO OO.IbHEHATa, HETPETHPAHA C
HRE kouTponna rpyna; a npu npeaBapurensoto Tpetupane ¢ 10 pg/ml HRE u
nocaeasaumo tperupane ¢ HaO: excnpecusta Ha ATM ce noumxaga ¢ 30 %.

- Tlo OTHOWIEHHE Ha EKCMIPECHATA Ha reHa p33 TpuTe paznvynu KoHneHTpaunn HRE ue
BOAAT [0 3HAYMMH H3MEHEHHA B OTHOCMTENHAaTa KOHUCHTpauus Ha MPHK
TPRHCKPHITA; IPH/IAraHeTO Ha HOHM3KPAILA PajHaliig BOIH 10 MOBHIIEHA eKCIIPECHs
Ha p53, KATO ¢ YBETMYABAHE HA KOHLEHTPALWATA HA CKCTPAKTA eKCTIPeCHATa Ha p33
HamansBa; a mpH TpetHpane ¢ Hx0: ce OTYMTa KOHUEHTPAIMOHHO 3aBHCHMO
HApaCTBaHE Ha EKCTIPECHATA Ha reHa.

- AHaJH3BT Ha MPOMEHUTE B NEHHATa eKCrpecus Ha RADS5(0 nokazea CTATHCTHUCCKM
3HaYMMO MOBHINABAHE B rpymnara Tperupada ¢ 10 pg/ml u nowwxaeane B rpynara
TpeTHpana ¢ 50 pg/ml eKCTpakT B CpaBHEHWE ¢ HETPETMPaHATa KOHTPO/A: KAKTO M
NOHWKXEHA T€HHa eKcrnpecus B rpynara TpetHpana ¢ 10 pg/ml toranen HRE npu
obmpysareTo ¢ 2 Gy. OkcupaTHBHHAT crpec BeneacTeue H>O: chbwo Boauw 1o
MOBHIICHA eKcnpecus Ha reHa RADS(.

- Tperupareto Ha Hel.a KieThb4Ha JMHMS C HAPACTBALLM KOHLUEHTPALMM HAa TOTaneH
HRE He Boau 210 3HaUuMMH IPOMEHH B eKcnipecHaTa Ha BRCA, Ho ciiel npuaaraHe Ha
2Gy y-paauaus e YCTAHOBEHO CTATMCTHYECKH 3HAYMMO MOBULIEHHE HA CKCMPECHSTA
Ha BRCAI enpsamo KOHTpoHaTa HeoGabueHa rpymna. [Ipu tTpetupane ¢ Toranen HRE,



eKcnpecksTa Ha BRCAI e 3HauMMO MOBHILEHa CIIPAMO KOHTpO/IaTa npeau obrbueaHe
IpH KOHUeHTpauus 10 pg/ml Ha eKCTpakTa ¥ 3HAYHMO MOHMKeHa TIPH KOHLIEHTpaLMs
25 ug/ml na excrpakra. Crea tpetnpase ¢ 10 mM H.0; & rpynara TpeTMpaHa ¢ Haii-
BHCOKata  KOHueHTpaums or 50 pg/ml  ekcrpakT nosumaeaHeTo  Ha
TPAHCKPHNIIMOHHUTE HHBA HAa BRCA/ mnoKasea CTaTHCTHYECKH 3HAYMMa pasiuka
CIpAMO rpynara Tperupana camo ¢ 10 mM H:0; Ge3 nobasen CKCTPaKT.

- Hapacreaumre xoHueHTpaunn Ha Toranen HRE He BoasT 10 3HaumMO M3MEHEHHE Ha
eKCIpecHaTa Ha RAD5] cnpAMo KOHTpO.HaTa rpyna Ge3 PacTHTe/IeH eKTcpakT. [Tpu
obapuBae ¢ 2Gy y-pamguauus CKcnpecuaTa Ha RAD5] ce nosuwasa, Ho Oe3
CTATHCTHYECKA pasiuka ¢ HeoOJbueHaTa KOHTpOTa: a mpH NPEeIBapHTEIHOTO
TpeTHpake ¢ ToTaned HRE ekcripecusta 3Hauumo ce yeennuasa cnpsaMo obab4eHara
KOHTPOJIHA Ipyna MpH KoxueHTpauuns 10 ug/ml.

- B mpoBesenuTe aHanusu ua npoMeHuTe Ha reHHara ekcnpecuss Ha CDKNIA,
koHUeHTpauuuTe ot 10, 25 u 50 pg/ml toranen HRE He nomaMsear 3Hauumo
excnpecuaTa; edextsT Ha 2 Gy y-paavanms B rpynara Tpetupana ¢ 50 pg/ml ot
CKCTPAaKTa CE OTPa3ABA CHC CTATHCTHHYECKH 3HAYMMO NOHWXKABAHE HA CKCIPECHATA, a
npunaradeTo Ha HyO2 Boam 10 cTarucTHYecKH 3HaYMMO NOHMKABaHE HAa eKCcrpecHaTa
B CPaBHCHHUE C KOHTPO./HATA Ipyna, KaTo [Ip rpynara ¢ npeaBapuTenHo gobasen 50
pg/ml eKCTpakT € oTyeTeHa HMBO Ha excnpecuss na CDKNIA cwhoTBeTCTBAWO Ha
CTOHHOCTMTE OTYeTeHW mpein TpeTHpaweto ¢ H»0;, koero ce NOTBBP)KAABa H
CTaTUCTHYECKH.

- Tlonyyenure pe3yaTaTH nokassaT, 4e reHHaTa excnpecuss Ha BBC3 rena 3naunmo
Hama:14Ba npu npuiarade Ha 10 u 25 pg/ml ot exctpakra. [Npunaraveto na 2Gy rama
PaAnauys 3Ha4MMO NOBHIIABA eKcripecusTa Ha BBC3 reHa B cpaBHeHHe ¢ 06 TbYeHaTa
KOHTpONHA rpyna npu 50 pg/ml koHueHTpaums Ha exctpakTta. [Ipu m3ciaenpane Ha
BauAHKeTo Ha 10 mM H20: eupxy ekcnpecusita Ha BBC3 rena s rpynu 6e3 u cbe
zobasen HRE, B rpynara ¢ 10 pug/ml u 25 pg/ml toraneu €KCTPaKT € yCTaHOBEHa
CTAaTHCTHYECKH 3HA4YMMa Pa3inKa B CPABHEHWE ChC CHOTBETHATA HM npoba mpeau
TpeTHpane ¢ 10 mM Hx0..

PaznemsT 3aBbpuIiBa C TIPCACTABAHETO Ha PE3YJATATHTE OT OILIEHKATa HAa eH3MMHara
dAHTHOKCHIAHTHa aKTHBHOCT.

Obcvncoarnemo ¢ 0GCTOHHO M 100pe apryMEHTHPAaHO, KAaTO BCEKM Pe3Y/ITaT € MOCTaBeH B
KOHTEKCTa Ha ChHIIECTBYBALUATA IMTEPATYPA U € CHIOCTABEH ¢ NYGAMKYBaHH JIAHHHU OT APYTH
M3C/IC10BATENCKH TPYNH, padoTuau ¢ H. rhodopensis BbPXY pasiuyuHi KJICThYHM THHHH
(MDA-MB-231, HL-60, MCF7, HaCaT, HT-29, HepG2, Lep3).

H3600ume KOPEKTHO OTpPa3fBaT MOTyYeHHTe PEe3YITATH M NOAYEPTABAT 103a-3aBHCHMMSA
XapakTep Ha TOTalHWA eKCTpakt ot Haberlea rhodopensis BbpXy TpaHCKpHIUMOHHATA
aKTUBHOCT Ha TeHM ydyacTBawm B npouecure Ha JIHK penmapauns. xoHTpon Ha kneThuHuS
UMKBI W aronTo3a, a MMEHHO UMTONPOTEKTUBEH W AHTHOKCHAAHTEH e(CKT NMpH HHCKH
KOHUEHTPaUMH M TPO-AlONTHYEH W MPO-OKCHJAHTEH NPH BHCOKM KOHUCHTPAUMH Ha
€KCTpaKTa.

DopMyIMpaHH ca TPH NPUHOCU ¢ OPHTHHATICH XapaKTep CBBP3aHH ¢ 1038-3aBHCHMUS eeKT Ha
TOTaJICH eKCTpakT oT f. rhodopensis Bbpxy Hela kneTkH ycraHOBEeH BB3 OCHOBa Ha
NpoMsAHATA B HHMBATA HA CKCHPECHS HAa TYMOPCYNPECOPHH I€HH W TEHHM Y4YacTBallH B
penapauusta Ha JIHK. Ilpusocute ¢ morebpaurene Xapakrep oGoGmasar HaYYHHTE
PE3YNITATH OT aHATHM3HUTE HA NPOMEHHUTE B I'CHHATA EKCMPECHS M €H3MMHATa AHTHOKCHAAHTHA
AKTHUBHOCT TMOJ1 BAHAHHE Ha TOTaleH eKCTpakT ot Haberlea rhodopensis.



ABTopedepar

ABropedepareT € ¢ obem 70 crpamuum u OTpassiBa HaMbIHO OTHAEJHHWTE pa3ieIH 3a
SBBCICHHETO, UEITA M 3a7a4MTe HA TUCEPTAUHOHHMS TPYM, MPHJIOKEHHTE MaTepHatu M
MCTO/H, MONYYCHUTE PE3YATATH H TAXHOTO OOCLIKIAHE M HATPABEHHTE U3BOAM M MPUHOCH
KaKTO M NPHUJIOKECHHE HA AHTIMIACKH €3MK.

Hayusn ny6/iMKanun 4 HayYHH 1POSIBH BLB BPB3KA ¢ IHCEPTAUHOHHHS TPY

Acucrent Henm JlumHTpOBa € npeacTaBnia TpU nyGIHKALMN BEB BPB3Ka C AMCEPTALMOHHMS
TpyA: B cnucanne Journal of Experimental Biology and Agricultural Sciences ¢ KBapTHi1 Q4 u
8 International Journal of Science and Research, B kouto AOKTOPAHTKATa € MMbPBH ABTOP; M B
International Journal of Molecular Sciences ¢ keaprua Q1. [IpunoxeH e u cmuceK ¢ 4 yyactus
B HAYYHH QOPYMH H EIHH HayYHO-H3C.IEA0BATEICKH MPOEKT.

KpaTuunu Genexkn u Bonpocu

Hsamam 3abenexkkn no ChINECTEO HA IMCEPTALOHHUA TPYA, C M3KIIOYEHWE HA eAWHHYHM
NPaBOMHCHH PELIKH.

K®M aBTOpBT Ha AuCcEPTALMOHHKS TPYA HMAM CIEIHUTE BHIPOCH:

- KoM apyru reHu ocBen u3ciAeIBaHMTE ca TYMOPCYNIPECOPHH W/MIW ydacTeaT B
penapauusTa Ha JIHK?

- Heobxoaumu 1 ca A0MBIHMTENHH M3CTCABAHMS 3a Ja Ce AOKAKe byHKIHOHANHUSA
ehexT Ha MPOMEHKUTE B HUBATA HA eKCMIPECHSA HA AHATH3UPAHUTE reHU?

JakiloyeHHe

Auceprauponnuat Tpya Ha Henn Atanacoa JIMMMTpOBa € 3aaba00ueHO 3aBBPLUEHO
HayqHO W3C/ICBAHE HA UWTOMPOTEKTHBHOTO W aHTH-OKCHIAHTHO BIMAHWE HA PAsIHuHH
KOHLEHTPAaLMK OT TOTaleH eKcTpakT ot Haberlea rhodopensis nipes npusMara Ha HHMBaTa Ha
eKCIpecHs Ha TYMOPCYNPECOPHH TEHH H FeHH y4acTBamM B penapaimsara sa JHK. [Tpu
pa3paboTBaHETO HA AHCEPTALMOHHHUSA TPY/1 Ca PHIOKCHH CHBPEMEHHH METO/IM H Ca MOTYYeHM
Pe3y/ITaTH C rOAM MOTCHUMANEH MPHHOC B ME/IMLMHATA ¥ XPAHHTEIHATA WHIYCTPHS.

HAucepraunornusT Tpya Ha Heau Atanacosa JIUMUTPOBA HAITBJIHO OTrOBAPS HA H3UCKBAHUATA
3a npuaodusane va OHC ,,JIokTop™ cnopea 3akoHa 3a pa3sBHTHE Ha aKaJeMH4YHHUs CHCTaR B
PenyGauka Bearapus, [pasuinuka 3a HeroBoTo Npuiaraxe 1 [IpaBHIHMKA 33 Pa3BHTHETO Ha
aKaleMUYHus cbcraB B Tpakuiicku yHuBepcuterT — Crapa 3aropa 3a npuchiIaHe Ha
obpasosarenHo-Hay4yHa creneH . JIokrop® no HayyHo Hanpasjienue 4.3. . Buonoruuecku
Hayku" (lenernka).

B13 ocHosa Ha u3noxeroTo aasam [TOJIOKHUTEJIHA OLIEHKA u y6eaeso npenops4sam Ha
yBaxkaemoTo HayuHo KypH aa npucbam Ha Henn Atanacosa Jumutposa oGpazopare/iHaTa U
HaYYHH CTEMEH , JOKTOP™ 110 JOKTOpCKa nporpama ..['eHeruka™, npodecrHoHanso HanpasneHne
4.3. .buosnoruyecky Hayku™, oGnact Ha BHcine obpasosanue 4. [IpUpoaHH HAYKH, MATEMATHKA

¥ HHQOpMaTHKa. /|
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REVIEW

From: Assoc. Prof. Sena Karachanak-Yankova, PhD; Department of Genetics, Faculty of
Biology, Sofia University “St. Kliment Ohridski™

Subject: PhD thesis for the award of the educational and scientific degree *Doctor” to Neli
Atanasova Dimitrova— full-time PhD student under the scientific supervision of Assoc. Prof.
Borislav Nikolov Popov, MD, PhD in the doctoral programme “Genetics™, professional field 4.3
“Biological Sciences,” at the Department of “Molecular Biology. Immunology and Medical
Genetics,” Faculty of Medicine, Trakia University — Stara Zagora, with dissertation title
“Influence of a total extract from Haberlea rhodopensis on the expression of tumor
suppressor genes and genes involved in DNA repair”

Grounds for presenting the review: membership in the Scientific J ury for the defense of the
dissertation thesis, in accordance with Order No. 2077 of 22.05.2026 issued by the Rector of Trakia
University, Prof. M. Karabaliev.

This review has been prepared in accordance with the requirements of the Act on the Development
of the Academic Staff in the Republic of Bulgaria, the Regulations on the Implementation of the
Development of Academic Staff in the Republic of Bulgaria, and the Regulations on the
Development of the Academic Staff at Trakia University.

Biographical data of the PhD candidate

Assistant Professor Neli Dimitrova was born in 1983. In 2006 she graduated from Sofia University
“St. Kliment Ohridski,” Faculty of Biology, with a degree in Molecular Biology. In 2008 she
obtained a Master’s degree from Sofia University “St. Kliment Ohridski,” Faculty of Biology. in
the Master’s programme “Genetics,” and in 2016 she obtained a second Master’s degree from
“Prof. D-r Assen Zlatarov” University, Burgas, in Biotechnology, specialization Food Analysis
and Control. From October 2011 to December 2023 she worked as a biologist-specialist in the
Medical Genetics section, Faculty of Medicine, Trakia University, Stara Zagora. She was enrolled
as a full-time PhD student in “Genetics™ at the Department of “Molecular Biology, Immunology
and Medical Genetics,” Faculty of Medicine, Trakia University, in 2017, and was released with
the right to defend her thesis in April 2023. Since January 2024, Neli Dimitrova has held the
academic position of Assistant Professor at the Department of “Molecular Biology, Immunology
and Medical Genetics,” Faculty of Medicine. Trakia University — Stara Zagora.

Relevance and significance of the dissertation thesis

The analysis of the biological action of total plant extracts on the molecular mechanisms of the
cellular response to genotoxic and oxidative stress is modern topic, in particularly taking into
account the growing interest in natural biomodulators with potential antioxidant, antimutagenic,
radioprotective, and anticarcinogenic activity. The Rhodope Silivryak — Haberlea rhodopensis —
is an endemic, protected species with well-documented antioxidant properties, but the molecular
mechanisms of its effect on tumor suppressor genes and genes involved in DNA repair are not vet
fully elucidated. The analysis of the influence of the total extract from Haberiea rhodopensis at
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various concentrations on HeLa tumor cell line, as well as under ionizing radiation and treatment
with H20, is a well-established approach for testing the effect of the plant extract on the cellular
response to ionizing radiation and oxidative stress, the results of which may contribute to
expanding the practical application of the extract in cosmetic, food, and pharmaceutical products.

Structure and volume of the dissertation thesis

The PhD thesis comprises 185 pages and is structured in the standard manner, consisting of the
following sections: list of abbreviations (2 pp.). introduction (2 pp.). literature review (55 pp.), aim
and objectives (1 p.), materials and methods (16 pp.), results (40 pp.), discussion (28 pp.),
conclusion (1 p.), findings (2 pp.), contributions (2 pp.), bibliography (26 pp.). and a list of
publications, participation in scientific forums, and research projects related to the dissertation
thesis (2 pp.). The dissertation thesis is illustrated with 39 figures and 25 tables. The bibliography
includes 338 sources, over 75% of which are from the last ten years.

The Introduction is brief and concise, providing a rationale for studying the influence of a total
extract from I, rhodopensis on the expression of key genes involved in DNA repair, cell-cycle
control, and apoptosis in cell cultures exposed to physical and chemical mutagens.

The Literature review is comprehensive and well structured, offering an analytical and in-depth
overview of the scientific literature. It begins with a description of secondary metabolites in
medicinal plants, followed by a review of the various classes of mutagens. clastogens, and
carcinogens, as well as antioxidants and the antioxidant defense system. The various mechanisms
of the cellular response to DNA damage are then examined, along with the relationship between
DNA repair and programmed cell death and the role of tumor suppressor genes and genes involved
in DNA repair (TP53, BRCAI, ATM, RAD50, RAD5!, CDKNIA, and BBC(C3). The section
concludes with a description of the object of study — the Balkan relict endemic H. rhodopensis
(HRE) — and its radioprotective, antioxidant, immunomodulatory, and antimutagenic effects.

The aim of the dissertation thesis is clearly formulated: to study the influence of a total extract
from H. rhodopensis on the expression of genes involved in the processes of DNA repair, cell-
cycle control, and apoptosis (TP353, BRCAI, ATM, RAD50, RAD51, CDKNIA, and BBC3) in HeLa
cells subjected to ionizing radiation and oxidative stress. To accomplish this aim, five specific
objectives are set, which follow a clear experimental logic: from obtaining a standardized total
extract and determining suitable concentrations for analysis after irradiation with gamma radiation
and treatment with H202, to analyzing the level of gene expression of TP53, BRCAI, ATM. RADS ],
RADS0, CDKNIA, and BBC3 under the respective experimental conditions.

In the “Materials and Methods™ section, the methods for obtaining a standardized total extract by
percolation, analysis of the H. rhodopensis extract by high-performance liquid chromatography
(HPLC), and the cell culturing of the HeL a cell line are described in detail and reproducibly. The
HeLa cell line without HRE and with various concentrations of total HRE (10, 25, and 50 pg/ml),
alone and in combination with 2 Gy y-irradiation or 10 mM H:0:, was examined by trypan blue
assay for cell viability and by flow-cytometric analysis of cell morphology and cell cycle.
Analogically, RNA expression levels of the selected genes were examined by quantitative real-
time polymerase chain reaction following reverse transcription, relative to the reference gene
GAPDH, using the 2"AACt method, in triplicate. To further extend the study of the antioxidant
properties of total HRE, the activity of the antioxidant enzymes superoxide dismutase, catalase,
and glutathione peroxidase was determined, as well as the concentration of glutathione and of
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malondialdehyde as an indicator of lipid peroxidation in treated and control cells. Statistical

analyses of the experimental data obtained were performed using Student’s t-test at a significance
level of p<0.05.

The Results are presented sequentially and logically, beginning with the analysis of HPLC data for
identifying and quantifying one of the main active constituents of the total extract from H.
rhodopensis —~ myconoside. Analysis of cell viability established that the various HRE
concentrations applied for 3 hours had no cytotoxic effect on the HeLa cell line. This is followed
by the results of the analysis of cell morphology and cell-cycle phase distribution of the Hela
tumor cell line treated with various concentrations of total HRE, an untreated control group, as
well as after irradiation of the treated cells with 2 Gy y-radiation and after the addition of 10 mM
H:0:. Despite the statistically significant differences obtained. the quantitative changes are
relatively small, and it is concluded that, over the period of action of the extract, substantial
changes in cell morphology are unlikely. The short-term effect of HRE showed a lack of significant
variation in cell morphology and in the distribution of cell populations across the different cell-
cycle phases, with the main group of cells remaining in the G0/G1 phase.

The expression levels of the genes encoding DNA-damage sensors: A7M and 7P53: DNA-repair
genes: RAD50, RAD51, and BRCAI; and genes encoding effectors of cell fate (cell-cycle
arrest/apoptosis): CDKN/A and BBC3 were assessed.

*  The transcriptional levels of A7) in the HeLa cell line show no significant changes at any
of the extract concentrations applied, indicating that the plant extract does not affect short-
term ATM expression. Upon application of 2 Gy radiation. in the groups treated with 25
and 50 pg/ml HRE, a decrease in 47M expression level was recorded relative to the
irradiated control group not treated with HRE: while with pre-treatment with 10 ug/ml
HRE followed by treatment with H.02, ATM expression decreased by 30%.

*  Regarding the expression of the p33 gene, the three different HRE concentrations do not
lead to significant changes in the relative concentration of the mRNA transcript; the
application of ionizing radiation leads to increased p353 expression, which decreases as the
extract concentration increases; while treatment with H.O: shows a concentration-
dependent increase in gene expression.

*  Analysis of changes in RAD50 gene expression shows a statistically significant increase in
the group treated with 10 pg/ml and a decrease in the group treated with 50 ug/ml of extract,
compared to the untreated control; as well as decreased gene expression in the group treated
with 10 pg/ml total HRE upon irradiation with 2 Gy. Oxidative stress resulting from H20-
also leads to increased expression of the R4D50 gene.

*  Treatment of the HeLa cell line with increasing concentrations of total HRE does not lead
to significant changes in BRCA! expression, but after application of 2 Gy y-radiation, a
statistically significant increase in BRCAI expression was established relative to the non-
irradiated control group. Upon treatment by total HRE, BRCAJ expression is significantly
increased relative to the control before irradiation at an extract concentration of 10 pg/ml,
and significantly decreased at an extract concentration of 25 ug/ml. After treatment with
10 mM H:Os, in the group treated with the highest concentration of 50 ug/ml extract, the



increase in BRCA! transcriptional levels shows a statistically significant difference relative
to the group treated with 10 mM H:O: alone, without added extract.

*  Increasing concentrations of total HRE do not lead to a significant change in RADS5!
expression relative to the control group without plant extract. Upon irradiation with 2 Gy
y-radiation, R4D5] expression increases, but without a statistically significant difference
from the non-irradiated control; while with pre-treatment with total HRE, expression
increases significantly relative to the irradiated control group at a concentration of 10
pg/ml.

*  Inthe analyses of the changes in CDKN1A4 gene expression, concentrations of 10, 25, and
50 pg/ml total HRE do not significantly affect expression: the effect of 2 Gy y-radiation in
the group treated with 50 pg/ml of the extract is reflected in a statistically significant
decrease in expression, and the application of H:0: leads to a statistically significant
decrease in expression compared to the control group, while in the group with 50 pg/ml
extract added beforehand, the CDKNIA expression level recorded corresponds to the
values recorded before treatment with H-0:, which is also confirmed statistically.

*  The obtained results show that BBC3 gene expression significantly decreases upon
application of 10 and 25 pg/ml of the extract. The application of 2 Gy gamma radiation
significantly increases BBC3 gene expression compared to the irradiated control group at
a 50 pg/ml extract concentration. When examining the influence of 10 mM H:0: on BBC3
gene expression in groups without and with added HRE, in the group with 10 pg/ml and
25 ug/ml total extract, a statistically significant difference was established compared to the
respective sample before treatment with 10 mM H:O..

The section concludes with the presentation of the results of the assessment of enzymatic
antioxidant activity.

The Discussion is thorough and well argued, with each result placed in the context of the existing
literature and compared with published data from other research groups that have worked with H.
rhodopensis on various cell lines (MDA-MB-231, HL-60, MCF7, HaCaT, HT-29, HepG2, Lep3).

The Conclusion correctly reflect the results obtained and highlight the dose-dependent character
of the total extract from Haberlea rhodopensis on the transcriptional activity of genes involved in
the processes of DNA repair, cell-cycle control, and apoptosis, namely a cytoprotective and
antioxidant effect at low concentrations, and a pro-apoptotic and pro-oxidant effect at high
concentrations of the extract.

Three Original contributions are formulated, related to the dose-dependent effect of the total
extract from /. rhodopensis on HeLa cells, established on the basis of the change in expression
levels of tumor suppressor genes and genes involved in DNA repair. The Confirmatory
contributions summarize the scientific results of the analyses of changes in gene expression and
enzymatic antioxidant activity under the influence of total extract from Haberlea rhodopensis.

Extended Abstract



The extended abstract of the PhD thesis is 70 pages long and fully reflects the separate sections on
the introduction, the aim and objectives of the PhD thesis, the materials and methods applied, the
results obtained and their discussion, and the established conclusions and contributions,

Scientific publications and research activities related to the PhD thesis

Assistant Professor Neli Dimitrova has presented three publications related to the dissertation
thesis: in the Journal of Experimental Biology and Agricultural Sciences (Q4) and in the
International Journal of Science and Research, in which the PhD candidate is first author; and in
the International Journal of Molecular Sciences (Q1). A list of 4 participations in scientific forums
and one research project is also included.

Critical remarks and questions

I have no substantive remarks on the dissertation thesis, apart from a small number of
typographical errors.

I have the following questions for the author of the dissertation thesis:

*  Which other genes, besides those studied, are tumor suppressors and/or are involved in
DNA repair?

*  Are additional studies necessary to demonstrate the functional effect of the changes in the
expression levels of the genes analyzed?

Conclusion

The PhD thesis of Neli Atanasova Dimitrova is an in-depth and complete scientific study of the
cytoprotective and antioxidant influence of various concentrations of total extract from Haberlea
rhodopensis, viewed through the lens of the expression levels of tumor suppressor genes and genes
involved in DNA repair. The PhD thesis is elaborated by applying modern methods, and the
obtained results can have significant contribution to medicine and the food industry.

The PhD thesis fully meets the criteria for acquiring the educational and scientific degree "Doctor”
according to the Act on the Development of the Academic Staff in the Republic of Bulgaria, the
Regulations on the Implementation of the Development of Academic Staff in the Republic of
Bulgaria, and the Regulations on the Development of the Academic Staff at Trakia University for
awarding the educational and scientific degree "Doctor” in the scientific field 4.3. "Biological
Sciences" (Genetics).

Based on the above, I give a POSITIVE ASSESSMENT and confidently recommend to the
esteemed Scientific Jury that they award Neli Atanasova Dimitrova the educational and scientific
degree "Doctor" in the doctoral program "Genetics," professional field 4.3, "Biological Sciences,"
higher education area 4. Natural Sciences, Mathematics and mfonna}iés.

22.08.2026 Signature: ..
Sofia /Assoc. Prof. Sena Karachanak-Yankova, PhD/



