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Otrocno: [lucepraumonen TPYA 3a NpUCLIAaHC Ha oOpasoBaTelna M Hay4yHa cTeneH
»JAOKTOp™ 10 HayyHa cnemumanHoct leHerwka B Menmmimickus daxynrer na Tpakuiickus
YHHUBEPCHTET.

ABTOp Ha THCEPTALHOHHHS Tpya: Heam Atanacora JIumutposa

Tema na aucepranuounns TPYA: ..Bmusiine Ha totanen ckeTpakr ot Haberlea rhodopensis
BBPXY CKCTIPCCHATA HA TYMOPCYTIPECOPHH TEHMU M TeHH, yHacTBawy B penapaunsta Ha JJHK*
Hayuen puroroauren: mou, A-p Bopucnas Hukosoe [omnor, o.m.

Ocuoranue 3a npencraesne na CTAHOBHIIETO: YYacTHe B ChCTaRa HA HaY4YHOTO JKYPH 110
34lUMTa Ha MCEPTALMOHHUSA TPYA ChrilacHo 3anoses No2077/ 22.06.2026 r. ua Pektopa Ha

Tpakuiickns yuuBepcurer.

I. Hudopmanus 3a JHcepTanTa

Obpaszoearenuust npopun Ha aucepranra Henu  Atanacosa Jlumutposa ¢
NOCJICAOBATC/IHO M3rpajJeH B obJacTra Ha MOJIEKYIApHaTa OHONOTHA, TeHeTHKaTa |
OuoTexuonorumure. [Ipes 2006 r. mpugotusa OﬁpiBOBaTe.-'lllO-KBaJm(t)HKiILIHOIIHa CTemneH
(OKC) ..6akanasnp™ no crneumainoct .Monekynapua 6uonorus™, a 1ipe3 2008 r. zapLpursa
MarucTopcka nporpama 1o ,IcHeTHka™ B Codwmiickus ynusepcurer .,Cs. Knaumenr
Oxpuickn®. Tlpes 2016 . npuaoduea etopa OKC ~MarucTLp™ 10 . BrotexHonorum, anamms
H KOHTpO.l Ha XpaHHuTe" B Yuupepeuter Jlpod. a-p Acen 3natapoe® — Byprac. Or 2017 r. e
3aUHC/ICHA KaTo JOKTOPAHT M0 HAYYHATA CHelHATHOCT ~IeHeTuka™ kM Meguumrckus
daxyarer Ha Tpakuiickug YHUBCPCHTET - Ctapa 3aropa, kato KuM MOMEHTa e OTYHCIIEHA ¢

IPaBO Ha 3alKTa.

llpodecronantoro paseutue wa Heam Humutposa ¢ wsuano CBBP3aHO ¢
Meauunickns daxkynrer Ha Tpakuiickus ynrusepcurer. B nepuosa 2011-2023 r. paboru
K4aT0 OMONOr-crnenmaiucT B cekuus . MeamumHcka reHeTHKA™, KBLJeTo Hatpynea Oorar

MPAKTHUCCKH ONMT B 06JaCTTa Ha UMTONEHETHYHMS AHATH3, KTeTLYHOTO KYJATHBWpaHe W



H3CJICIBAHETO Ha XPOMOZOMHMU abepaunn. Ot 2024 r. J3EMa  aKaneMHYHATA JUTLXHOCT
~aCHCTEHT" B cekuug ,.Monekynspua Ouonorus®, YUACTBAHKU aKTHBHO B obyuerueto Ha
CTVACHTH 1O MeIWuMHa M B HayuHoW3cneoBaTenckaTa  JeifHOCT Ha 3BEHOTO.,
[podecronanuusar i npodn ce gomuaBa oT Buasecne Ha QHIITHICKK €3MK, OTIMyHa
KOMIMOTBPHA  TPAMOTHOCT, yMeHMs 3a pabota B ekum W BHcoka OTTOBOPHOCT Tipu

H3MLTHCHKE Ha HAayYHHTE W NPEeNONaBaTENCKUTE fi 3a0bIKEHHS,

2. Obma YapAKTEPHCTHKA HA LpPeICTABCHUS AHUcePTANHONREH TPy

llpencraBenusT aucepraumonen TPYA © MOCBETCH Ha aKTyanmHa Hay4Ha npobremarika B
obnacrra Ha MOJIEKyaspHaTa GHONOTHA W MeaMumHCKaTa FCHETHKA, CBbp3aHa ¢
H3CICABAHETO HA OHOMOrWYHUTE eeKTH Ha ToTaleH CKCTpakT ot Haberlea rhodopensis
Friv. Bepxy «krervunus OTTOBOp NPH  MHAYIMPaH TeHOTOKCHYECH crpec. Hayyuara
aKTYAllHOCT M 3HAYMMOCT Ha paspaborTkaTa MPOU3THYAT OT HAPACTRAMS WHTEPEC KhM
MOJCKYTHHTE MEXAHH3MU, PeryHpainy NOMABLPKAHETO HA IreHOMHATA CTaBHIHOCT, KaKTo |
KbM OICHKaTa Ha OMOMOrMYHMS TIoTeHUMAn Ha MPHPOLHH CLETHHEHHSA C TeHOTIPOTEKTHBHA 1
4HTHOKCH/aHTHa aKTHBHOCT. U360psT Ha Gankanckus CHIIEMHT W pelukTen suln Haberlea
rhodopensis (Pomoncku CHIIMBPAK) KAaTO W3C/ET0BATENCKH OBEeKT e HAYYHO 000CHOBaH OT
HErOBHTE YHUKATHM GOTAHWYCCKH, CBOMIOUMOHHN | duToXUMHYHY XdpaKTepucTHKH. Buasr
€ PA3BHI CTICUMATHIMPAHK MCXaHM3MHM 334 aJaNTamus Kum abMOTHYCH, OKCHAaTHBEH M
YATPABHOTIETOR CTPeC Ype3 3acHieH GHOCHHTE: Ha (enomnn chenuHenus, dnasonowau u
(eHonun kucenuuu. Boratusr (uTOXHMMMYEH cheTaB Ha ToTANHUS CKCTPAKT, BKJHOUBALL
ChUIO OHOreHHM aMHHH, AMMHOKHCETHHM, MHKPOSICMEHTH W BUTAMHHU, OCHI'YPABA MOLLEH
cuHeprideH edekr. Toea yrewpikaasa [ rhodopensis xaro wikmownTenHo noaxosAm
MOAen 3a mpoy4BaHe Ha MeXawusmute 3a J[HK Penapauus, KOHTPOia BLPXY KIETHYHHUS

LUMKEBIT M KIE€TBYHATA 3al[ATA OT TCHOTOKCHYHH H OKCHIATHBHM YBPCHIaHHUA.

Jcepranmsara e npeacrasena 8 o6em or 185 CTPaHHLH W € CTPYKTYpPHpaHa cbobpasHO
YTBEPACHHTE aKaleMWYHH W3MCKBaHMA. BKjuousa: BuBejenwe, JIMTEpaTypen ob30p. men u
3ajlauu, MaTepuand M METOAHM, pesynTaTH, oGCchkKAaHe, 3AKTIOUCHNE, W3BOIM, HayuyHH
NMPUHOCH, OMONHOrpadus. CcnMcLK Ha MyGnvKaumMuTe mo TEMaTa MW yvacrue B

Hay4HOHW3ClIEIOBATEICKH MPOCKTH. Cmyk'rypara Ha Tpyaa e JOoruvecku nocieaoBarenHda, a

%]



OTACIHHUTE Pa3lceiiH ca acHo obocobenu U H3TPaXkIaT UsnocTya 1 CHCTEMATHYHA KOHLeMUus

3a CKCIIepUMEHTATHAaTa NOCTaHOBKA U noay4yeHure pe3y.raTuy.

Jlureparypuust 0630p € paspaboTen Ha BHCOKO Hay4HO HWBO W 0Tpa3sBa 3aTENG0YEHO
MO3HABAHE HA CHBPEMEHHOTO CLCTOSHME Ha HicCieasanus npobaem. B Hero ca
CHCTCMaTH3HPAaHW M KPUTHYHO AHATHINPAHH NaHHWTE OTHOCHO MeXaHH3IMHTe Ha JTHK
YEBPEKAAHCTO W penmapauMara, OKCHIATHBHMHS CTPCC,  AHTHOKCHAAHTHaTa 3aumra,
PETYIAINATA Ha KICTHYHHS UHKBA W POTATA Ha pacTHTENHUTE BTOPHYHH MeTaBONHTH 2a
TO/UTbp&KaHe Ha TeHOMHATA CTabHIIHOCT. Hanpasennst anamus obocHoBaBa u3Gopa Ha

CKCHEPUMEHTATHHA Molen u d)opmynupauero Ha UelTa ¥ 3aaayure,

lNocrarenara uen e scho Aedunnpana u KOHKPCTH3HpaHa wupe: mnocnenosaTeTHH
CKCTICPHMCHTAIHN 3443490, 3@ 4METO M3NBLIHCHHe o MPHIOKEH KOMILIEKC OT ChBpeMeHHH
MOTCKYIIPHO-OHOOrMYHH,  KIIETBYHM, IHTOTCHETHYHH ¥ DHOXWMUYHH METOIH,

FapaHTUpally HaIeKAHOCT H BBL3NPOU3BOAMMOCT Ha pe3ynTarure.

Huceprausionsnsr tpya npexcrapasisa 3aBBPLICHO ¥ METOIONOTHYHO NIPELH3HO Hay4qHO
uicrensare. PaspaGotkara manwino OTIOBaps Ha YTBLPACHUTE aKaaeMHYHU KPHTEPHH 3a

npugobusane va OHC »JIOKTOp™,

3. Ouenxa na noayvennre HAYTHH H RayYHO-NPHIOKHH Pe3y.aTaTu

Hambano npuemaMm w  crionensm MOAYUCHHTE  CKCTICPUMEHTATHH PEe3y/iTaTH o
(opmyTHpauuTe Bb3 OCHOBA Ha TAX HAYHHH M HAYYHO-TIDUIOKIH W3BOAW B AMCEPTAUHOHHAS
TpyA.  Pesyaratute  OT  nmpuiokeHMs  meTozonoruyer KOMIUIEKC,  BKJIIO4YBAL
BHCOKOC(EKTHBHA TeYHa Xpomatorpapua. MTT awanuz 3a knervuna HPEKUBAEMOCT,
hroyunroMeTpuHO NpodmaMpate Ha K1eTHLYHHS UHKBT H kKomdectsen RT-PCR ananms, ce
OTAMHABAT C MCTOAOJOIMYHA NPEIM3HOCT, CTAaTHCTHYECKa JAOCTOREPHOCT M KOPEKTHA

MHTEPIpeTalHA.

C eucoka dyHaameHTanHa croifHocT e M3BOABT 33 Cloco0HOCTTA HAa TOTATHMUS
ckeTpakT ot Haberlea rhodopensis na WHAYUMpA TPaHCKPHNIUMATA Ha eQCKTOPHHUA Ten
CDKNIA (p21), ¢ koerto MPCAM3BHKBA TMPEXOAHO 3abaBiHE Ha KICTHMHHA UMKLI W
OCHIYpsBa HEOOXOAWMHS BpeMeBH PeCYpC 3a akTuBMpane Ha Mexanusmure 3a JIHK

nonpaska. Pe3ym‘amTe. OTHETEHU TIPH HHAVIIMPAH TCHOTOKCHYEH M OKCHIaTHBCH CcTpcc,



KATCIOPHYHO LIOTBLPKAABAT M3BOMHTE OTHOCHO MOIY.TMpauus eexT Ha excrpakra BLpXY
TPAHCKPUTILMOHHATA aKTHEBHOCT Ha KIKOYOBH FeHH, ywacteamu s JIHK penapauusra u

KICTEYHAA KOHTpOI, cpen Kowro ATM, TP53, RAD30. RADS51 u BRCA].

Haneano  ofochoBanu Ca M HaYYHO-TIPMAOKHHTE M3BOJIH,  JOKa3alu
HHTONPOTEKTHBHUTE, aHTHOKCHIAHTHHTE M PATHONPOTEKTHBHUTE CBOMCTRA Ha €KCTpaKTa.
Honyuennre nammu MOTBLPKAABAT NpPHIOKUMOCTTA Ha Haberleg rhodopensis BB
dapmakornozusTa u OHOMeauIHHaTa NpH pa3paboTeaneTo Ha CLEPEMEHHH, HHCKOTOKCHYHH

CPEACTBA 33 QUTO- M OHKOMPOTEKLHS,

4. Ouenka ua nayunure u HAYYHO-UPHIOKHH IPHHOCH

Hayutiure u nayuno-npunoxumre MPHHOCH B JIMCEPTALMOHHUA TPy CHCTEMATH3HpaT
H  pasuiMpaBaT MO3HAHMATA OTHOCHO MOJICKYTAPHATE  MeXaHU3MM, ToANekKamH Ha
ACHCTBHETO HA TOTANHUS EKCTpakT ot [aberlea rhodopensis (I IRE) npu renotokcuuen u

OKCHIATHBEH CTpec.

C opurunanen HAYWHO-TEOPETHYCH XapakTep € YCTAHOBABAHETO Ha 103a-3aBHCHM
Oudazen egexr Ha CKCTpakTa BBPXY TPAaHCKPHIIUMOHHATAa aKTHBHOCT Ha Hela KIACTKH.
Jokazano e, wye Np¥  HUCKAa KOHUeHTpauus (10 pg/ml)  exkcTpakThT NPOsBARA
UHTOTMIPOTEKTHBHO JICHCTBHE 4Ype3 WHAYKUMS Ha reda CDKN/A (p21) u akTusupane Ha
PEMIApaTHRHUTE KaCKaIH, KOETO OCHTYPABA BPEMEHHO 3a(aBsHe Ha KIeTBYHHA wuKha. TTpn
BHCOKa komuenrpaima (50 pg/ml) ce ortumra Mpo-anonTHYeH eeKT MocpeacTBOM
bOpETrynauus Ha rena BBC3. JlokaszaH ¢ cuHepruven epeKT Mexay Hucku 1034 HRE u V-
PAIHAUMSA, NIPEACTABCH B 3HA4YUTEAHA (10 6 MHTH) CBPLXEKCIIPECHA Ha PENapallHOHHUSA el
BRCAI, KoeTo WHIMKWDA PaTHOCCHCHOMIM3AIS Ha KIETKHTC 3a MOo-e()EKTHREH OTrOBOp
CHIPAMO paalMORHO yBpeXkaane. Paskputa ¢ w poasta ua €KCTPaKTa KaTo ABYMOCOYEH
GuoMoaynatop npu H:0z-unayumpan okcuaatusen CTpec, MpOABSBALl AHTHOKCHIAHTEH
KanauuTeT NpH HUCKW 103K W 1IPO-OKCHAAHTHA aKTHBHOCT, crnmy'.'xhpama AporpaMHpaHara

KJIEThYHa CMBPT, TTPH BHCOKHW 103M.

C notebpanTenes xapaktep ca pesynTatute, BepuMUMpalM AKTMBMPAaHETO Ha
cneuHdUIHE CHrHaIHM MBTHILA 33 PENapalua Ha ABOHHOBEPUAKHU CKbeRaHMs B JJHK cien

obnwusane ¢ 2 Gy y-pagnanus "IPE3 HHAYUMpaHa CKCTpecus Ha reHnte ATM, TP53, BRCA] "



RAD51 w CDKN]A. [MoTebpkaara ce cumo, ve TpetHpareTo ¢ 10 mM Hx0: 8 3-gacos
BPEMEBH MHTEPBAT aKTUBMPA NPAKO ANONTOTHYHATA kackana upes BBC3, 3a pasnuka or
KACTKHUTE, MOAOKEHH Ha HOHU3MPALLO Thuene, Excnepuvenrannure nanuy NOTBLPKAaBaT
4HTHOKCHIAHTHUTE CBOMCTBA HA BMA, ThIKALM ce Ha CLABpXKaHWETO Ha noamdenona
MHKOHH3HI, KaKTo M CrMocobHOCTTA 33 MPETPETHPAte ¢ HUCKH KOHICHTpaLmu €KCTPaKT Ja
HEYTPAlM3Mpa  4acT OT  OKCHAATHBHHY crpec. Tesm  KoHcTaraimu NOJKpPENsAT
(hyHaamenTaTHaTa KoHuemmis, ye OHOTOTHYHHAT eekT Ha PACTHTEIIHHTE eKCTPAaKTH ¢ B

MPpAKa Kopenaims ¢ MpUIIOXkKeHara KOHUSHTpaums.

B HaY4YHO-NPHIOKEH naaH TPYABT CKCTICPHMEHTAJIHO obocHoBaBa
[HTONPOTEKTHRHUTE, AHTHOKCHIAHTHUTE | PaIHONIDOTEKTUBHHUTE CBOMCTRA Ha €KCTpaKra or
Haberlea rhodopensis. Monydennte pesyararu cpagapar NpHI0KHA Gasa 3a nocneasamm
POY4BAHHUA BLPXY IOTCHIMANA Ha BHAa BLE dbapmakornoznsra u GromeTHuMBaTa npu
paspaboTBaHEeT0 HAa  WHOBaTHBHM uTonpenapaty  3a duro-  u  oHkonporekims.
DopmyTHpaHHTe [IpHHOCH  ¢a ¢ BHCOKa cTemeH ma 0B0CHOBAHOCT  cripsMo
CKCNEPHMEHTANIHATE JIAHHW W UMAT CHINCCTREHO 3HAYEHHe 3@ MOJICKYTApPHATad reHeTHKA M

CRCTICPUMCHTATHATA OHKOTOIMS.

5. Ouenka na ny6ankaunure mo AucepranusTa

Tlo aucepraumonnus TPYA Ca [pelcTaBeHH Tpu nyGauKaumm, NOJIpeieHH B
MIOCTIE0BATEIHOCT, KOATO 06XBALUA EIHS W3CIETOBATEICKH THKBT OT MUJIOTHOTO OMHTHO
AOKA3ATENICTBO TIpe3 CHCTEMHATA MOJICKYASpHA RAIMAAIIHS 10 TEOPETHYHOTO paMKHpaHe Ha

MOJY4EHHTE pe3yiTaTH.

[Teprara ny6Gnukaums (Dimitrova N.. Staneva D.. Popov B., Alexandrova A.,
Georgieva M., Miloshev G., JEBAS, 2023) npencraensBa eKCICpUMEHTATHO H3CIEABaHe ¢
TepBO aBTOpcTBO Ha Hemu Iumutposa. CratusaTa e B cnimcanme MHICKCHpano 8 Scopus B
KBapTHa Q4 (SIR 0.164) u vocu 12 Touky.

Bropara cratus (Staneva D., Dimitrova N., Popov B., Alexandrova A.. Georgieva M.,
Miloshev G., IIMS, 2023) e nyGMKYBaHa B W3JaHWE OT Hali-BHCOK CBETOBEH paHr,
WHACKcHpao B Web of Science n Scopus B keaprun QI (IF 4.9, SIR 1.18). koeto nocu 25

TOYKH.



Tperara ny6iukaums (Dimitrova N., Popov B., 1JSR, 2023) e 0030peH HayueH TPYA.
B mero ce CHCTEMATU3NPAT ChbBPEMEHHHTE JaHHM 3a BL3AEHCTBHETO Ha pacTuTeIHHTE
BTOPHYHH MeTaboauTH BLPXY Mpexara 3a otroeop npu JIHK yepexnauns u MPpoLECHTE Ha
afionrosa B pakosu kaetku. Thit kaTo crmcaHmero HE € HHICKCHPAHO B MEXAYHapOIHHTe

0azu nannn Web of Science u Scopus, TasH nyGankaums ne HocH Toukm (0 Toukw).

Ilpencrasenute nyGaukanuu H3rPaXaaT akKTHB 0T 06110 37 ToYkH o H3uCKyemuTe 30
TOHKH 3a mpuaodueane va OHC »JokTop™ B Hanpasacnue 4.3. Buonornyeckn Hayxu, kato

MOTELPKAABAT BOMCUIMA JHYEH TIDHHOC Ha AncepTanTkara Hemu Jlumutpora u BHcokoTo
HHBO Ha MPOBEACHNTC U3C/IEIBAHMNS,

6. Ounenka na aBropedepara

Tpeacrasennar aBropedepar B oGem ot 70 CTPaHHIH OTpazsBa CHCTEMaTHYHO,
KOPEKTHO H B MLIIHA CTEMEH CHIUECTBEHUTE eleMeHTH Ha AMCCPTAUMOHHKS Tpya. B Hero ca
NIPCACTABCHH ACHO POPMYTHPAHUTE LeN M 3anaym. MPHIOKEHATa HayYHOM3CIEHOBaTEICKA
METOLOJIOTHA, KAKTO M  OCHOBHHTC CKCINIEPUMEHTATHH  Pe3yaTaTH M NPWHOCH o
w3clensauero. Jletainno ca orpaseuu MOTYHCHHUTC AaHHW OTHOCHO eeKTa Ha TOTATHMS
ekeTpakT ot Haberlea rhodopensis BBPXY €KCMPECHATA HA TYMOPCYNPECOPHH reHu I'eHH,
yuactBaum & JIHK penapaumsra npu HOHM3MpALLA Panvallis W OKCHIATHBEH ctpec. TekersT
€ HanWcaH Ha NpelH3eH aKafeMHHeH e3wK, CTPYKTYPHPaH ¢ JOTHYHO M ChOBLpKa a06pe
no0paH WLOCTPATHBEH MaTepuan or $urypu u TaGnuim, kouTo yiecHaBar BE3IPHEMAHETO
Ha HaywHOTO ChAbpKaiue. B 103 cu Bux aBTopedeparsT 1asa UAJIOCTHA, W3YeprnaTteiHa U
0BeKTHBHA Npe/CTaBa 33 Mawabda, KavecTEoTo U CTOHHOCTTA HAa WU3BBPIIEHATA OT JAOKTOPaHT

HumuTpoBa HayuHOM3CIEIOBATEICKA pabora.

7. Kputnunn deemku, UPENOPBLKH H BLIPOCH

HsaMam cwiecTBeHH KpuTHYHM Genewxku Kb TaKa IIpe/ICTABEHHS OHCEPTALMOHEH
Tpya. Ilpenopbueam maarpakuade ma MOTYYEHUTE pe3yNTaTH 4pe3 (pakuMOHHpaHe Ha
TOTA/IHHA  CKCTPAaKT M WACHTHMUMpaHC Ha HHIWBHAYATHUTE OMONOTHYHO AKTHBHM
CBEMHEHHS (HAMP. MUKOHHM3KA, cneumduanm hraBoHOMaM), 33 KA ce YCTAHOBH KOM OT Tax
HOCAT OCHOBHATA TCHHO-MOAYTHMpalua aKTHBHOCT. 3a ueTHTe Ha €BEHTyatHa Owjelua
(apMakoOTHYHA CTaHAapTH2auMs Ha CYPOBHHATA ¢ TMOJIE3HO M CW MO3BOJABAM ja

Tpenopbiam n1a ce Mpociied BAMSHHCTO Ha GeHodaszara Ha CHOMpaHe, MUKPOKIHMATHYHHTE



YCTIOBHA W BBTPEBHIOBATA XCMOTHITHA RapuadbuIHOCT MEXKIY OTICHHHTE HaxouWima Ha
Haberlea rhodopensis BbLPXY cTabWiHOCTTa Ha dutoxumuunNg creras. 3a TasM unen e

HEoDX0AMMO ChOMpaHeTo Ha pacTHTeneH MATEPHAI M OT ApYTH MOy NTaLUMK Ha Buza.

KeM  ngoktopanta  mmam Cleanna  senpoc ., Cmstate 1M, ye YCTaHOBEHUAT
UMTONPOTCKTHBEH M aHTUMYTarcHeH e(eKkT Ha ekcTpakTa ¢ Mpska GHOXMMHYHA Nposiea Ha
CBOMOUMOHHHUTe alanTaumu Ha Haberlea rhodopensis 3a ouenspane MPH EKCTPEMHO

u3cymaeane?,

8. 3akaucHue

Jucepraumonumst TpyA Ha Henu Artanacora Aummutposa e sagnaGoueno u
METOZIONIOTHYECKH HM3ALPKAHO M3CICABAHE C sceH MpHHOCCH Xapaktep. [lpencraBennsT
TPYA, aBTopedepaTsT U HaygHHTE MyOIMKAUMY OTrOBAPST HAMLAHO Ha W3NCKBAHMATA Ha
3akoHa 3a pa3BUTHETO Ha dKaAEMH4HHA Ccherar B PenyGauka Bb:uai)ml (3PACPB),
TlpaBuanuka 3a Heroroto npuiaarane u [Ipasunnnka Ha Tpakuiickust ynusepcurer - Crapa
3aropa, Kato NOKpHBAT W HaIXBLPAAT MHHUMATHHTE HAUHOHATHM KpUTEpUH 12a

npuzobusane va OHC | qokTop*.

Ipeasun BHcokarta croiinoct Ha Hay4HHTC PE3YNTAaTH W KAaTETOPUYHHUA THYEH 151 Ha
KaHauiaTkata, 1asav csosta IMMOJIOKUTENIHA onenxa u npeinaraM Ha HOYHTAEMOTO
Hayuho xypu aa npucsn 06pa3oBaTeHaTa W HayYHa CTeleH »OKTOp" Ha Henn Aranacosa
JmmutpoBa mo  npodecuonanno Hanpabiienue 4.3, Buosormdecku nayku, HayyHa

cneurandoct 'eHeTHka.

HMara: 29.07.2026 .
|

Toanuc:

npogp. on Henu Xpucmosa Tposesa
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Regarding: Dissertation submitted for the award of the educational and scientific degree
Doctor (Ph.D.) in the scientific specialty Genetics at the Faculty of Medicine, Trakia
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Author of the dissertation: Nelj Atanasova Dimitrova

Title of the dissertation: "Influence of a Total Extract Jfrom Haberlea rhodopensis on the
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Academic Supervisor: Assoc. Prof. Borislav Nikoloy Popov, M.D., Ph.D.

Grounds for submitting the review: Participation as a member of the Scientific Jury for the
public defense of the dissertation in accordance with Order No. 2077/22.06.2026 of the
Rector of Trakia University.

1. Information about the Ph.D. Candidate

The educational background of the Ph.D. candidate Neli Atanasova Dimitrova has been
consistently developed in the fields of molecular biology, genetics, and biotechnology. In
2006, she obtained the educational and qualification degree Bachelor in Molecular Biology,
and in 2008 she completed a Master's programme in Genetics at Sofia University "St.
Kliment Ohridski". In 2016, she obtained a second educational and qualification degree
Master in Biotechnology, Food Analysis and Control at Prof. Dr. Asen Zlataroy University,
Burgas. Since 2017, she has been enrolled as a Ph.D. student in the scientific specialty
Genetics at the Faculty of Medicine, Trakia University, Stara Zagora, and at present she has

completed her doctoral studies and has been granted the right to defend her dissertation.

The professional development of Neli Dimitrova has been entirely associated with the
Faculty of Medicine at Trakia University. During the period 2011-2023, she worked as a

Specialist Biologist in the Section of Medical Genetics, where she gained extensive practical



eXperience in cytogenetic analysis, cell culture, and the investigation of chromosomal
aberrations. Since 2024, she has held the academic position of Assistant Professor in the

Section of Molecular Biology, actively participating in the education of medical students and
in the research activities of the unit.

Her professional profile is further complemented by proficiency in English, excellent

computer literacy, teamwork skills, and a high level of responsibility inxcarrying out her
research and teaching duties.

2. General Characteristics of the Presented Dissertation

The presented dissertation is devoted to a topical scientific issue in the field of molecular
biology and medical genetics, related to the investigation of the biological effects of a total
extract from Haberlea rhodopensis Friv. on the cellular response under conditions of induced
genotoxic stress. The scientific relevance and significance of the study arise from the
growing interest in- the molecular mechanisms regulating the maintenance of genomic
stability, as well as from the assessment of the biological potential of natural compounds
possessing génoprotective and antioxidant activity. The selection of the Balkan endemic and
relict species Haberlea rhodopensis (the Rhodope resurrection plant) as the object of
investigation is scientifically justified by its unique botanical, evolutionary, and
phytochemical characteristics. The species has developed specialized mechanisms for
adaptation to abiotic, oxidative, and ultraviolet stress through enhanced biosynthesis of
phenolic compounds, flavonoids, and phenolic acids. The rich phytochemical composition of
the total extract, which also includes biogenic amines, amino acids. trace elements, and
vitamins, provides a powerful synergistic effect. This establishes H. rhodopensis as an
exceptionally suitable model for investigating the mechanisms of DNA repair, cell-cycle

regulation, and cellular protection against genotoxic and oxidative damage.

The dissertation comprises 185 pages and is structured in accordance with the established
academic requirements. It includes: an Introduction, Literature Review, Aim and Objectives,
Materials and Methods, Results. Discussion, Conclusion, Inferences, Scientific
Contributions, Bibliography, List of Publications Related to the Dissertation, and

Participation in Research Projects. The structure of the dissertation is logically consistent,



and the individual sections are clearly distinguished, forming a comprehensive and

systematic concept of the experimental design and the obtained results.

The literature review has been prepared at a high scientific level and demonstrates an in-
depth knowledge of the current state of the research topic. It systematizes and critically
analyses the available data concernin g the mechanisms of DNA damage and repair, oxidative
stress, antioxidant defence, regulation of the cell cycle, and the role of plant secondary
metabolites in maintaining genomic stability. The analysis performed provides a sound
Justification for the selection of the experimental model and for the formulation of the aim

and objectives of the study.

The stated aim is clearly defined and specified through a sequence of experimental
objectives, for the accomplishment of which a comprehensive set of modern molecular
biological, cellular, cytogenetic, and biochemical methods has been applicd, ensuring the

reliability and reproducibility of the obtained results,

The disscrtation represents a complete and methodologically rigorous scientific
investigation. The study fully complies with the established academic criteria for the award

of the educational and scientific degree Doctor (Ph.D.).

3. Evaluation of the Obtained Scientific and Scientific-Applied Results

I fully accept and share the experimental results obtained and the scientific and scientific-
applied conclusions formulated on their basis in the dissertation. The results obtained through
the applied methodological complex, including high-performance liquid chromatography
(HPLC), the MTT assay for cell viability, flow cytometric profiling of the cell cycle, and
quantitative RT-PCR analysis, are distinguished by methodological precision, statistical

reliability, and correct interpretation.

Of high fundamental significance is the conclusion regarding the ability of the total extract
from Haberlea rhodopensis to induce the transcription of the effector gene CDKNIA (p21),
thereby causing a transient delay of the cell cycle and providing the necessary time for the
activation of DNA repair mechanisms. The results obtained under conditions of induced

genotoxic and oxidative stress unequivocally confirm the conclusions concerning the



modulatory effect of the extract on the transcriptional activity of key genes involved in DNA
repair and cell-cycle control, including 47\ TP33, RAD50, RADS I/, and BRCA].

The scientific-applied conclusions demonstrating the cytoprotective, antioxidant, and
radioprotective properties of the extract are also fully substantiated. The obtained data
confirm the applicability of Haberleq rhodopensis in pharmacognosy and biomedicine for

the development of modermn, low-toxicity agents for phyto- and oncoprotection.

4. Evaluation of the Scientific and Scientific-Applied Contributions
The scientific and scientific-applied contributions of the dissertation systematize and
expand the current knowledge concerning the molecular mechanisms underlying the action

of the total extract of Haberlea rhodopensis (HRE) under conditions of genotoxic and
oxidative stress.

The establishment of a dose-dependent biphasic effect of the extract on the transcriptional
activity of HeLa cells is of original scientific and theoretical significance. It has been
demonstrated that, at a low concentration (10 pg/mL), the extract exerts a Cytoprotective
effect through the induction of the CDKNIA (p21) gene and activation of DNA repair
cascades, resulting in a temporary delay of the cell cycle. At a high concentration (50

ug/mL), a pro-apoptotic effect is observed through the upregulation of the BBC3 gene.

A synergistic effect between low doses of HRE and y-radiation has been demonstrated,
manifested by a significant (up to six-fold) overexpression of the DNA repair gene BRCAI,
indicating radiosensitization of the cells for a more effective response to radiation-induced
damage.

The role of the extract as a bidirectional biomodulator under H.0:-induced oxidative
stress has also been revealed, exhibiting antioxidant capacity at low doses and pro-oxidant
activity stimulating programmed cell death at high doses.

The results confirming the activation of specific signalling pathways involved in the repair
of DNA double-strand breaks following exposure to 2 Gy y-radiation through the induced
expression of the genes ATM, TP53, BRCAI, RADS!, and CDKNIA are of a confirmatory
nature.



It has also been confirmed that treatment with 10 mM H:0: for a 3-hour period directly

activates the apoptotic cascade through BBC3, in contrast to cells exposed to ionizing

radiation.

The experimental data confirm the antioxidant properties of the species, attributed to the
presence of the polyphenol myconiside, as well as the ability of pretreatment with low
concentrations of the extract to neutralize part of the oxidative stress. These findings support
the fundamental concept that the biological effect of plant extracts is directly correlated with
the applied concentration.

From a scientific-applied perspective, the dissertation experimentally substantiates the
cytoprotective, antioxidant, and radioprotective properties of the extract from Haberlea
rhodopensis. The obtained results provide an applied basis for further investigations of the
potential of this specics in pharmacognosy and biomedicine for the development of

mnovative phytopreparations for phyto- and oncoprotection.

The formulated contributions are hi ghly substantiated by the experimental data and arc of

substantial importance for molecular genetics and experimental oncology.

5. Evaluation of the Publications Related to the Dissertation

Three publications related to the dissertation have been presented. They are arranged in a
sequence covering the entire research cycle, from the initial experimental evidence through

systematic molecular validation to the theoretical framework of the obtained results,

The first publication (Dimitrova N., Staneva D., Popov B., Alexandrova A., Georgieva
M.. Miloshev G., JEBAS, 2023) represents an experimental study with Neli-Dimitrova as the
first author. The article has been published in a journal indexed in Scopus, ranked in Q4 (SJR
0.164), and is awarded 12 points.

The second publication (Staneva D., Dimitrova N., Popov B., Alexandrova A., Georgieva
M., Miloshev G., IIMS, 2023) has been published in a journal of the highest international
standing, indexed in both Web of Science and Scopus, ranked in Q1 (IF 4.9; SIR 1.18), and

is awarded 25 points.



The third publication (Dimitrova N, Popov B., IJSR. 2023) is a review paper. It

not awarded any points (0 points),

The presented publications accumulate a total of 37 points, exceeding the required
minimum of 30 points for the award of the educational and scientific degree Doctor (Ph.D.)
in Professional Field 4.3. Biological Sciences, thereby confirming both the leading personal

contribution of the Ph.D. candidate, Neli Dimitrova, and the high scientific standard of the
conducted research.

6. Evaluation of the Dissertation Abstract

The submitted dissertation abstract, comprising 70 pages, systematically, accurately, and
comprehensively reflects the essential elements of the dissertation. [t clearly presents the aim
and objectives, the applied research methodology, as well as the principal experimental
results and scientific contributions of the study.

The data obtained regarding the effect of the total extract from Haberlea rhodopensis on
the expression of tumor Suppressor genes and genes involved in DNA repair under conditions
of ionizing radiation and oxidative stress are presented in detail. The text is written in precise
academic language, is logically structured, and contains well-selected illustrative material,

including figures and tables, which facilitate the understanding of the scientific content.

In its present form, the dissertation abstract provides a comprehensive, thorough, and
objective overview of the scope, quality, and scientific value of the research conducted by the
Ph.D. candidate, Neli Dimitrova.

7. Critical Remarks, Recommendations, and Questions
I have no substantial critical remarks regarding the presented dissertation.

I recommend further development of the obtained results through fractionation of the total

extract and identification of the individual biologically active compounds (e.g., myconoside



and specific flavonoids) in order to determine which of them are primarily résponsible for the
gene-modulating activity.

For the purposes of possible future pharmacological standardization of the plant material,
I would also recommend investigating the influence of the phenological stage at the time of
collection, the microclimatic conditions, and the intraspecific chemotypic variability among
different natural populations of Haberlea rhodopensis on the stability of its phytochemical
composition. To achieve this, it would be necessary to collect plant material from additional

natural populations of the species.
I would like to address the following question to the Ph.D. candidate:

"Do you consider that the established cyloprotective and antimutagenic effect of the
extract represents a direct biochemical manifestation of the evolutionary adaptations of

Haberlea rhodopensis for survival under conditions of extreme desiccation?"

8. Conclusion
The dissertation submitted by Neli Atanasova Dimitrova represents a comprehensive and

methodologically sound scientific study with clearly defined scientific contributions.

The dissertation, the dissertation abstract, and the scientific publications fully comply with
the requirements of the Academic Staff Development Act of the Republic of Bulgaria, the
Regulations for its Implementation, and the Regulations of Trakia University — Stara Zagora,
while also meeting and exceeding the minimum national criteria for the award of the

educational and scientific degree Doctor (Ph.D.).

In view of the high scientific value of the obtained results and the unequivocal personal
contribution of the candidate, I give my POSITIVE evaluation and recommend that the
esteemed Scientific Jury award the educational and scientific degree Doctor (Ph.D.) to Neli
Atanasova Dimitrova in the Professional Field 4.3. Biological Sciences, Scientific Specialty

Genetics.
Date: 29 July 2026

Signature:

Prof. Neli Hristova Grozeva, D.Sc.



