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1.bworpaduunn 1aHHH 32 KaHIHAATA

Ac. Henu Aranacoea JlumutpoBa npugobuea npes 2006 obGpazopatenna
crene .Oakanaebp™ no Mosekyaspua uonorus 8 CV .Ce. Kanment Oxpuacku®,
npes . MarucTbp™ no I'eHeTHka, cbwo B CV U Maruers -unxenep bBuotexnonor™ no
~AHATH3 W KOHTPOJI Ha xpanute™ B VHHBepcurer .. Ilpod. a-p Acen 3narapor,
Byprac. Ot 01.03.2017 ¢ nokropant no ,'eHeTHKa™ kbm Katenpa . MonekynspHa
OMONOTHA, HMYHOJIOIMA M METMIIMHCKA reHetuka® Ha Memuumncku Dakynrer,
Tpakuiicki YHHBEPCHTET- OTHHCIIEHA C MPABO HA 3aIMTA.

Ot oxktomspu 2011 Heawm JlumuTpoBa ¢ Hasnauena 3a BHomor-cnenuanucr,
cexuns MenniMHCKa reHeTHKa, Ha Kareapa Monekyaspua GHONOrHS, HMYHOIOMHS U
MeauuuHcka reveruka”, M®, TpV, a or auyapu 2024 ¢ usbpana 3a ACHCTEHT MO
Ononorud B ceckuma MonekynspHa GHOOIHA Ha chlaTa KaTeapa.

Kato nokropant wu cnemmanucT-Ouonoru Hennm ¢ yenapana penwia
KJaCHYCCKH H CbBPEMEHHM MCTOOM Ha UMTOr€HETHKaTa M MOJEKYASTPHaTa M
kaeThuna OGuostorus (FACS, PCR- Texnnky 3a ananus - RT gPCR, enextpodopesa,
METO/IH 3@ pPAacTUIC/HA EKCTPaKilis W aHalM3), a Kato acHCTeHT Y4acTea B
MOArOTOBKA W MPOBEKIAHCTO Ha ynpaxHeHHs no bHoorus Ha HoBeKa Che CTYACHTH
MO MCAHUHHA U ApYTH OakaiaBbpCKu nporpamMu Ha M® H yyacTea B ceMeCTpPHAIHH
M3MATHH KOMMCHMM. HM3rOTBAHE HA JOKJIAAM W TMOCTEPH 3a y4acTue B HAy4HH
KOH(EPEHIIHA H YYacTHe B pa3paboTBAHE H OCBIUECTBABAHE HA HAYYHM NPOeKTH. OT
2024 e uieH Ha KOMHCHATA 3a MOATOTOBKA M NPOBEPKH Ha Kanauaar-cTy/ICHTCKHTE
M3MAT 110 O1O0rua Ha TPaKMACKH YHUBEPCHTET.



Bragee Ha BHCOKO HHBO aHIVIMHCKH €3WK W Mo3HaBa W paboTH Che
CreHATH3HPaHH COPTYEPHH NAKETH 3a aHaTH3 H 06paGoTKa Ha JIaHHH.

Yien e na [lpyxectroto no Meguuuncka Guonorus 8 bearapus. Yuactea
K4TO 4ICH Ha HAYYHHTE €KHIM HA Hay4yHu npoexTH, PuHaHcHpauu or MOH wu
T'pakuiicKu YHHBEPCHTCT.

2. AHAJIM3 HA THCEPTAITHOHHMUSA TPY

2.1. ARTYAHOCT HA HAYYHHS TPYI:

"MenMiMHaTa € M3KYCTBO Ja ce MNOJpakaBa Ha jeveOHaTta cWiIa Ha
nprpoaaTa” — TOBa ¢ MMChI, W3Ka3aHa OT XHMMOKPAT H MHOrOKPATHO 0KA3aHa Mpe3
BekoBeTe. M3no/3BaHCTO HA pacTeHMs W M3BICIHM HA PACTEHHA 3a TevyeOHH ueiu
ChIBTCTBA PA3sBUTHETO HA HOBEWIKATA IMBHIM3ALMA M NPOALIKABA 13 OBLAC CAMH
WHPOKO 3aCTBIICH 10AXOA B MEMIIMHATA 3a Bb3IACHCTBHE M Tepamus M B
CBBPEMCHHHTE YCi10BMA. OcBeH BBR (PUTOTEPAIMATA KATO KIOH HA HETPAIMLHOHHATA
(anTepHaTHBHA) MEAMUMHA, (ApPMAKOIOrHYHO aKTHBHH BewecTsa OT JeueOHH
pacreHus Ce€ npuiarat B Ch3/1aBaHETO Ha JIeKapcTBa  M3MOJ3BAHH M OT
KOHBEHITHOHATHATA MCAMUHHA. C'bBPCMeHHHTC NoAXOAM NpH MpHIaraHeTo Ha
NPHPOAHYM NPOAYKTH MW3HCKBAT 3a1bA00YCHO M ACTAaiAHO MPOYUYBAHE HA CLCTABHWTE
BEILCCTBA M TAXHOTO MHOTOCTPAHHO BJMSAHHE KaKIO BbPXY LEAHS OPraHH3bM I1pU
PasTHYHH CLCTOAHMS, TAKA W BHPXY OT/IETHH CHCTCMH, OpPraH#, KA€ThYHH TOMy/Ialuu
¥ OMOXHWMHYHH H KICTbYHM NpouecH. Takuea NpOYYBAHHA Ca W3KAIOMMTENHO BAKHHM
3a NPe/ICKa3BAHETO KaKTO Ha JCYCOHUTE, TdKa U Ha CTPAHHYHH TOKCHYHU eekTH npu
TNPHIIAIAHETO UM W 3d YTOUHABAHE Ha MOJIC3HUTC M TEPANeBTHHH JI03H NIPH Pa3IM4HH
3ab0NABAHNA H CHCTOAHMSA.

Eto 3amo HayuHuaT Tpya na Heawn Jlumutpoma, Ge3 koneGaume mora na
TBBPAS, 4€ € AKTYyaNeH, Thil KaTo B HETO JIOKTOPAaHTBLT NPOYHBEa C pa3/IMuHa CTCIEH Ha
ACTAHIHOCT CHCTABA M AHTUMYTArE€HHWS, AHTHKAHLUCPOICHEH W PajHOMPOTEKTHBCH
NMOTCHUHMAl Ha TOTAJHHA E€TAaHOIIOR EKCTpar Ha ¢IMH OT DajnkaHckuTe PENHKTCHH
ennieMuTH, Haberlea rhodopensis (Popjoncku cuamBpsik), 3a KOHTO MMa peadua
JMTEPATYPHU JaHHH, KOHWTO COYaT, Y€ TOBA MCUMUMHCKO (n1e4ebHO) pacTeHHe ¢
H3TOYHHK Hd OHOJIOTHHHO AKTHBHH cy(’)craﬂuun C dHTHOKCHAHTEH H
LUHTONPOTEKTUBEH edexT.

JlucepranmaTta ¢ uspaborena noJ pLKOBOACTBOTO Ha aoi. J-p Bopucias
Hukonor llonoe. a.m B kateapata no Monekyiaspia OUHONOrHA, MMYHONOTHS W
meaMunHeka redetuka”, MO, TpVY B cwrpyannuecto ¢ Kareapa .HUuaycrpuanua
MukpoOuonorus™, Jlabopatopus no npuaokuu OuoTexHonOrMH, MHCeTMTYT no
mukpodbuonorua .Credan Awrenos”, bAH, Tlnosmme, ¢ JlaGoparopusta no
MonekyaspHa rederuka Ha JpokaM, HMHCTHTYT no MonekyaspHa GHonorus,
+Axanzemuk Pymen Lanes”, BAH. rp. Codus u ¢ JlaGopatopusta ,,CeoGoaHo
panukainy npouecH™ KbM UucrutyT no HespoGuonorus-BAH.

2.2. Onncadne HA AHCEPTANHATA:

IlpeacraBeHHAT MH 3a OLEHKA AMCEpPTALIMOHEH TpYa € ¢ obeM 1835 cTpanmuiy,
BIUIKOUBA 25 Tabauumn v 39 durypu u ca untupann 338 aMTEpaTYpHH H3TOYHMKA, OT
KOMTO 5 ca Ha KHPHIIMLUA, KaTO I0/MATA 4acT OT H3TOMHMIIMTE ca OT MOC/]EIHHTE 5
roAWHHU. JIMCEpallHOHHMAT TPYd € CTIPYKTYPHPAH 110 CICAHMA Ha4yuH: 2 CTp
Bueeaenue: 55 ctp. Jluteparypen obaup: 1 ctp. [len v 3anaun; 15 cTp. Marepuaiu u
meToau; 43 crp. Pesyarary, 30 cip. OCcuxaaie n Sakmodenune, 2 crp. M3somm, 2
crp. [lpunocu, 26 ctp. bubauorpadua u 2 crp. CnHckK ¢ MyOIMKAIMK W YYACTHA B



npoextH. B momolll Ha uYMTareNs. B HayanoTo Ha JMCEPTauMOHHMs Tpya, Heiw
JUMHTPOBA ¢ BK/IIO4MIA 2 CTP. ¢ HaH-YECTO H3NOI3BAHWTE CHKPAILCHHA.

2.3. Tlosnasane na npobaema

JlureparypuusT o030p Ha aucepraumonnus Tpya Ha Heam JlumuTposa
MpeACTaBs 3aJb/I00YEHHTE 3HAHWA W WHPOPMHPAHOCT HAa JOKTOPAHTA OTHOCHO
BHIOBECTC BTOPHYHW PACTHTENHH MCTAbOJMTH, MMallH XPAHUTEC/IHA CTOMHOCT W/HIH
TCPANCBTHYEH NOTEHIHAT, KaTO (PEHOH (BKIIOYMTENHO MOAHPECHONMTE), ANKANOW/IH,
H TCpPNCcHOMAH. JIOKTOpawbT MHOro ao0pe ¢ onucana W M3ACHWIA PAIMKHTE W
eheKTMTE HA MYTareHHHTE, KIACTOrCHHM W KaHIEPOTeHHH (aKTopH, Karto
3aabn004EHO ca pa3ficHeHH CQCKTHTE M MeXaHW3MHMTE Ha JeHCTBHE Ha HAKOH
Gu3nynn, xXumuuHK W OHONOrHYHH MyTarenu. OT auTepaTypHHs 0030p cTaBa SCHO,
se Henw JlumuTpoBa € MHOro ao0pe 3anozHata ¥ MMa OCLIMPHH M 3a1bI100YEHH
3HAHMA 3@ OMOXMMHYHMTE M KJACTHYHH TIPOLECH M KIIOHMOBHTE TCHH W TeXHHTE
OeATHYHK MPOAYKTH, YYacTBaluM B 3alMTAHA HA YOBCLUKUTE KIETKH W OPraHW3Ma
Karo usno ot okecuaatheeH crpec, JIHK yspeskaanns, kaHieporensa rpaschopmaiis
H HCKOHTPOJIMpaHa mnpoaudepainHs, KakTO M 33 MONEKYJTHHTE MEXAHMIMH Ha
OCHOBHHTC THIIOBE KIE€TBYHA CMBPT, anonTosa, HpoNTo3a, HeKponTo3a H geponToza.

IlocienHaTa 4acT Ha awrepaTypHus 0030p Ha AMCEPTAUMOHHMS TPYH €
OTAeNEH Ha ODEeKTa Ha M3c/cABanMsTa, neuedbHoTo pactenne Haberlea rhodopensis
(Poponckn cunuepsk), xato € chOpaHa M npejicraseHa oOmMpHa MHOOPMALKA 3a
HCIOBOTO  pasnpocTpaHeHne, MopQonoruyn, (EHONOrHYHH H PENPOLYKTHBHH
XapakTepHCTHKH, 338 (MTOXMMHYHMA CBCTAR W 33  paaMONpPOTEKTHBHMUTE,
AQHTHOKCHIAHTHH, HMYHOMOIY/IATOPHH W AHTHMYTareHHH ¢(CKTH HA HErOBUTE BOIHH
H CTAHOJIHBH EKCTPaKTH.

Jlureparypuusat 0030p € HanucaH Ha 100bp JiMTepaTypeH OBIATapCKH €3HK C
NICCEH 3a YCTCHE M BL3NPHEMaHE Hay4eH CTHA 03 HITHILHO U3I10/13BaHe Ha YYHIHIIH.
Wmoctpupan ¢ ¢ 6 Gurypu. KOUTO MHOTO YCMICIIHO MOANOMAIaT BL3NPHEMaHETO Ha
HHGOPMALMATA B TEKCTA.

B kpas Ha nureparypuus o63op Henw JIuMHMTpOBa, MAKap MHOro KpaTko €
aaza MHoOro nodpa u yOeaurena o0OCHOBKA 3a noalopa Ha reHWTe, W3CICIBaHH B
JIMCEPTaIHOHHHUS TPY/l, HA OCHOBAaTa Ha KOWTO Ca M3BEJACHH LEIMTE W 3aJaunTe Ha
AHCEPTALMATA: NPOYYBAHE HA BIMAHMETO HA TOTaneH ekcTpakT o1 H. rhodopensis
BBPXY CKCrpecHaATa Ha 7 rem., yvacrsawm B npouecute Ha JIHK pemapaums,
KOHTPO Ha KJAEThYHHA UMKEBA H anonto3a (TP33, BRCA1, ATM, RADS1, RADS0),
CDKNIA u BBC3). B ycnosua Ha JIHK yepexpaw daxrop (2 Gy Hoxuzmpauio
apueHue) u okcuaatueeH crtpec (10 mM H,0,), kato ¢akTop npeau3BHKBaLL
anonTtosa.

LlenTa Ha AMCEPTALHOHHHAT TPYA € GOPMYIHpaHa TOYHO M SCHO. 3a HEHHOTO
M3IBJIHEHHE Ca MOCTABEHH B JIOTHYHA MOCAEA0BATENHOCT S 3a1a4H, KOMTO HANbLIHO
OTrOBapsAT Ha NPOBEACHUTE H3C/ICIBAHHA H NPEACTAREHHUTE PE3YIITATH.

2.4. MaTepHaan H METOH

Paznenst “Martepranu U MeToan™ ofxBawa I35 crp. u e pa3guT noapodHO H
3a16A00UEHO € METOI0IOTHYHH AETalIH, KOMTO MOTaT Aa CIIY/KAT KaTo HAPbYHMK 3a
TO3H THII naﬁopawpun H3CJICBAHUA.

B aucepraumonnara pabora ca M3I0/3BaHH pa3HoOOpazne OT KNaCHHECKH H
CBEPEMCHHH BHCOKO-TEXHOJIOIrHYHH XHMHYHH H MO.IICKyIIﬂpHO-ﬁHOHOI‘MqHM MCTO/IM,
KOWTO Ca HambJIHO a7€KBaTHH 3a PelllaBaHe Ha MOCTABEHWTE 3a]aY¥ M rapaHTHpar
A0CTOBCPHOCTTA HA pe3yJrarvrce. OcCBeH KJIaCH4ECKHMTE METOAH Ha noay4aBaHE Ha



PacTUTEJIHH EKCTPAKTH, KJAETHYHO KYJATHBHPAHE, H30IUpaHe H 00paTHA TPHCKPHMUHUS
na totanda PHK, cnektpodoToMeTpHuny MeToau 3a ONpeieisne Ha NpOAyKTH Ha
OKCH/IaTHBHHA CTPEC M aHTHOKCHAAHTHH EH3MMH, Ca H3MO/I3BaHU BHCOKOe(eKTHBHA
Teuna xpomartorpapus (HPLC), dayouutomerpuuen anaaus, ypes payopecieHTHO
aKTHBHPAHO KICTBY4HO coprupane (fluorescence-activated cell sorting-FACS) u
komuuectseH PCR 8 peandHo Bpeme (qRT-PCR). Bwmnpeku, ue wu3anonseanure
CTATHCTHYECKH aHATH3H HE Ca MHOTO M pasHOOOpPa3HH. TE Ca HAMBIIHO JIOCTATHYHH U
MOAXOASNIA 33 QNCKBATHO AHA/M3MPAHE Ha PE3YATATHTE OT NPOREKIAHHTE
H3CJIC/IBAHHA.

2.5. Pe3ayaTaTH W AHCKYCHS

Haji-chuiecTBeHara M oOemHa 4acT OT [MCEpPTaLUMATa Ca pa3fgeiHTe
wPesyarati™ n ,,O6chxaane”. Tyx ual-cunHo mpoiauyasa rosemusT obem padora
H3BLPLUCH NPH Pa3pabOTBAHETO HA JIMCCPTALMATA M Ce OMEpPTaRaT BAXKHHMTE C Hay4Ha
3HAYUMOCT pe3y.ITaTy.

C BucokoedextusHata Teuna xpomarorpadus (HPLC) e onpesesneso
KOJHYECTBOTO HA CAHA OT OCHOBHHTE aKTMBHM CbCIABKM Ha PacTeHHETO,
MHKOHa3HJa, B TOTAJHHA e¢KCrpakt ot H. Rhodopensis - 140£2.3 mr/r cyxo Terno.
AHAIM3MTE HA NPEKHBAEMOCTTA Ha H3MO/I3BAHATA B IMCEPTALMITA YOBCLIKA TYMOpHa
KileTh4Ha nuHug Hela, 10Ka3Bar, 4¢ NPUIOKEHUTE KOHIISHTPALHH HE T1PEAH3BHKBAT
UMTOTOKCHYEH edekT mnpe3 wM3c/aeaBaHHA Inepuoa ot BpeMe. FACS anaamzure
AOKA3BaT MHHUMAEH, HO CTATHCTHYECKH 3HAYHM [030-3aBHCHM e(EeKT Ha TOTAIHMA
exkcTpakT (HRE) Bbpxy kiaerbunata MOpgonorus, oTpasaBalla HAIHYHETO Ha HEKPO3a
M anonTo3a caMOCTOATEIHO W NPH HA/AHYHE HA TEHOTOKCHYEH (DaKTop U OKMCAMTENeH
crpec.

Hali-31a4uumy, BoJCIIM 10 NPUHOCH C OPUTHHAJICH XapakTep, ca pe3yaTaTHTe
oT reHHarta excnpecus Ha HPHK uueo va nonbpauute renn (TP353, BRCA1, ATM,
RAD3I1, RAD50, CDKNIA u BBC3) npu camoctosTenso npuwioxenue va HRE u
NpH NpeTPETHpaHe Ha KierbyHata nuuus ¢ HRE u nocnensamo tperupane ¢ 2 Gy
HOHM3Mpao Jjbyenue HiaM okcuaatueer ctpec (10 mM H-0,). Pesyararure
7I0Ka3Bart, Y€ eKCTpakThT 0T [1.rhodopensis ocbuwecTBsBa 1030-3aBHCHMA MOy IaLIHS
Ha JIHK penapatHBHMTE MEXaHM3MM, anonTo3aTa, ¥ OKMCJIMTENHHS CTPEC, KaKkTo
CAMOCTOATEC/IHO, TAKA M [MTPH HAJIMYHE HA TEHOTOKCHYHH QJaKTOPH.

Pesynaratvre npeacraseHu B AMcepraumsTa ca 0OCHAEHH KOMMETEHTHO B
CBET/IHHATA Ha ChEPEMEHHATA HayHHa NTHTEpaTypa, KaTto AHCKYCHHTC Ha 110J1Y4CHHTE
pa3Ho00pa3Hu, MNOHAKOra MPHBHAHO NPOTHBOPEYHMBH pe3yaTaTH, KouTo Henn
JliMHTpOBa mpaBH Ce OT/IMYABaT ChC 3a1BJA0OYEHOCT MW MOKAa3aT H3rpajcHara y
NOKTOpaHTa CMOCOOHOCT KPHTHYHO Aa aHalu3Hpa ¥ o0odlaBa JaHHHTC M Aa 1paBH
H3BOJIH.

2.6. U3Boau B npHHOCH

IlpuemMaM M3UAN0 HANPABEHHTE M3BOAW M H3BE/ICHHTE NMPHHOCH, KOHTO HMAT
OCHOBHO HAY4HO-TEOPETHYEH XapakTep W MHOTO YAa4yHO Ca KATCrOpH3MpaHH Karo
OPHTHHANHH U NOTBLPAHTEIHN.

B MNYBJIHKALIUOHHA AKTHBHOCT CBBP3AHA C
JAUCEPTAIIHOHHHWSA TPY /I

Cnueekhr  Ha  nyoaukaimure Ha  Hennm  JumutpoBa.  cBbp3anu  ©
AUCEPTALMOHHMA TPyA Biunoysa 3 cratuu ¢ keaptwin (1xQ1, 1xQ2 u 1xQ4), kato
eHaTa uma u umnakt gaxktop (MP=4.9). Heim npeiacrass ¥ CUCHK OT 4 Hay4yHM



choOIieHHs: 3 Ha HaUMHANHM W MewayHapoauu dopymu B bearapus W emuH B
uyxOuHa. B 1Be or cratuure Henn JluMuTpOBa € MbpBYM aBTOP W BTOPH B TpeTaTa M €
NPE/ICTaBALl ABTOP HA BCHYKH HAYWHH CBHOOLICHHA, KOETO OE3CHOpHO 0Ka3Ba
HEHHHA JHYCH NPHHOC B M3palOTBAaHE HAa CKCICPMMEHTHTE, MPOBEKAAHE Ha
QHaNM3KTE, ¥ MOArOTOBKATA HA CTATHHTE M HAYYHHTE CLOOIIEHHS.

4. KPUTHYHH BEJIEXXKH

DakTH4ecKH HAMaM CBIUECTBEHH KDUTWUHH OCNCKKH N0 JMCEpPTALMATA,
OCBEH HAKOH HE3HAYMTCIHH HETOYHOCTH, OCHOBHO B JIMTEPATYPHHS 0030p: .,BbHIIIHA
opOHTa™ Ha aTroM MAM MONEKYJa BMCCTO ,BbHUIHA OpOMTana™; ... TAxHata (Ha
AQHTHOKCHIAHTHHTE €H3MMHM) aKTHBHOCT HE € /OCTaTh4Ha 3a  MBJHOTO
1pe0JBpaTIBaHe Ha 3a00/MBaHus, CBBP3aHH C OKCHIATHBHMA CTpec™ (EH3UMMIC He
npcaorsparygar 3abonseaHus) W Malbk Opod JpYrHM HCACHHM HMIM  HETOUHH
H3pEUCHHUA.

SAK/TIOYEHUE

[lpencrasenusaT aucepraumonen Tpya Ha Ac. Heam Atanacosa JlumuTposa €
aKTYalICH, OPHMIHHANEH. WHTEPIHCUHIUIMHAPEH, CbC CHBPEMCHHH METOAM W
anmaparypa. Ilonyuenn ca pesynTaTi, BOICLUH 40 OPHIMHATHH W MOTBLPAMTEIHM
HayYHO-TCOPCTHYHH 1PUHOCH. JlHcepTalMOHHUAT Tpya odepraa Henau JluMuTpOBa
Kato Miai M amMOMLHO3CH M3CIE0BaTeN, C TCOPETHYCH M NPAKTHYECKH OIHI, C
LWHPOKH MO3HaHKA B 00/1aCT1a Ha MOJIEKYIApHATA W KJIEThYHA OMOI0rHa.

Cyuram, 4e HACTOSUIMAT JMCEPTALMOHEH TPYA HambIHO OTroBaps Ha
M3HCKBAHMATA 338 CBLOTBCTHATA HayyHa cTeneH, Qopmyiaupanu ot 3PACPE u
[papunnKKa 3a npuiaraseTo My B Tpakuiicku YHHBEPCHTE 110 JOKTOPCKH MPOrpaMH
B [1podecronanto nanpasaenue 4.3 «buonornyecku Haykuy». JlaBam noaoknTe Ha
ONEHKA M MpeUlaraM Ha [04MTAeMOTO HAY4HO XYPH Ja Npucbiu Ha ac. Heam
Aranacosa lumurposa OHC ,Jloxkrtop™ no Hayuwa cneumandoct .JcHeruka®,
IMpodecuonanno wHanpasnenwe 4.3. ,buonorndeckn uaykuw”, OBnact Ha BHCLIC
obpazosanue 4. . Ilpupoanu Hayku, MaTeMaTHka 4 uudopmaruka. a

27.08.2026 YsieH Ha HAYYHO KYPH... s frrvmrmmsessr— ——

/npod. Tarsana Buaiikosa, 16



HWUBEFCWTI T |
1 TaAK"f&CKM }V(MV&AKyn e |

—17" > S STATEMENT
fl?.wjn -;tpj%...ggzaj

about the PhD) thesis
of Neli Atanasova Dimitrova

PhD student in "Genetics"
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Medical Faculty, Trakia University — Stara Zagora

with title:
“Effect of total extract of Haberlea Rhodopensis on the expression of
tumor suppressor genes and genes involved in DNA repair”

presented for obtaining PhD
Field of higher education 4. Natural Sciences, Mathematics and Informatics,
Professional field 4.3. Biological Sciences
Scientific specialty "Genetics"

prepared by Prof. Tatyana Ivanova Vlaykova, PhD
Department of Medical Chemistry and Biochemistry, Medical Faculty, Trakia
University — Stara Zagora,
Tel: 0888 002438, e-mail: tatyana.vlaykova@trakia-uni.bg

1. Biographical data about the candidate

Ass. Prof. Neli Atanasova Dimitrova obtained a Bachelor's degree in
Molecular Biology at Sofia University "St. Kliment Ohridski" in 2006, a Master's
degree in Genetics, also at Sofia University, and a Master's degree in Biotechnology
in "Food Analysis and Control" at the University "Prof. Dr. Asen Zlatarov", Burgas.
Since 01.03.2017 she has been a doctoral student in "Genetics" at the Department of
"Molecular Biology, Immunology and Medical Genetics" of Medical Faculty, Trakia
University — Stara Zagora.

Since October 2011, Neli Dimitrova has been working as a Biologist-
Specialist, in Section of Medical Genetics, at the Department of Molecular Biology,
Immunology and Medical Genetics, MF, Trakia University, and in January 2024 she
was elected as an Assistant Professor in Biology in the Section of Molecular Biology
of the same department.

As a PhD student and specialist-biologist, Neli has mastered a number of
classical and modern methods of cytogenetics and molecular and cell biology (FACS,
PCR-analysis techniques — RT-qPCR, electrophoresis, plant extraction and analysis
methods), and as an assistant she participates in the preparation and conduct of
practical classes in Human Biology with students of medicine and other bachelor's
programs of the Medical Faculty and participates in semester examination
committees, preparation of reports and posters for participation in scientific events
and participation in the development and implementation of scientific projects. Since
2024 she has been a member of the committee for the preparation and assessment of
the candidate student exam in biology of Trakia University.



Neli is fluent in English and knows and works with specialized software
packages for data analysis and processing.

She is a member of the Society of Medical Biology in Bulgaria. She
participates as a member of the scientific teams of scientific projects funded by the
Ministry of Education and Science and Trakia University.

2. Analysis of the PhD thesis

2.1. Relevance of scientific work:

"Medicine is the art of imitating the healing power of nature" - this is a
thought expressed by Hippocrates and repeatedly proven over the centuries. The use
of plants and plant extracts for medicinal purposes accompanies the development of
human civilization and continues to be a widely used approach in medicine for impact
and therapy in modem conditions. In addition to phytotherapy as a branch of
alternative medicine, pharmacologically active substances from medicinal. plants are
used in the creation of drugs used in conventional medicine. Modern approaches to
the application of natural products require a thorough and dctailed study of the
constituent substances and their multifaceted influence both on the whole organism in
different conditions, and on individual systems, organs, cell populations and
biochemical and cellular processes. Such studies are extremely important for
predicting both therapeutic and toxic side effects of their application and for
specifying beneficial and therapeutic doses for various diseases and conditions.

That is why. without hesitation I can claim that Neli Dimitrova's scientific
work is relevant, since in it the PhD student studies with varying degrees of detail the
composition and antimutagenic, anticarcinogenic and radioprotective potential of the
total ethanol extract of one of the Balkan relict endemics, Haberlea rhodopensis
(Rhodope silivryak), for which there is a number of literary data indicating that this
medicinal (medicinal) plant is a source of biologically active substances with
antioxidant and cytoprotective effects.

The PhD thesis was prepared under the supervision of Assoc. Prof. Dr.
Borislav Nikolov Popov, D.M. at the Department of Molecular Biology, Immunology
and Medical Genetics, MF, Trakia University in collaboration with the Department of
Industrial Microbiology, Laboratory of Applied Biotechnologies, Institute of
Microbiology "Stefan Angelov". BAS. Plovdiv, with the Laboratory of Molecular
Genetics of Yeast. Institute of Molecular Biology. "Academician Rumen Tsanev",
BAS. Sofia and with the Laboratory of Free Radical Processes at the Institute of
Neurobiology-BAS.

2.2. Description of the PhD thesis:

The PhD thesis submitted for evaluation is in volume of 185 pages, includes
25 tables and 39 figures, and 338 literary sources are cited, of which 5 are in Cyrillic,
as the majority of the sources being from the last 5 years. The PhD thesis is structured
as follows: 2 pages Introduction: 55 pages Literature review: | page Aim and
Objectives: 15 pages Materials and Methods: 43 pages Results, 30 pages Discussion
and Conclusion, 2 pages Conclusions, 2 pages Contributions, 26 pages Bibliography
and 2 pages List of publications and participation in projects. To help the reader, at
the beginning of the dissertation, Neli Dimitrova has included 2 pages with the most
frequently used abbreviations.



2.3. Knowledge of the problem - evaluation of the literature review

The review pf the literature of Neli Dimitrova's PhD thesis presents the in-
depth knowledge and awareness of Neli about the types of secondary plant
metabolites with nutritional value and/or therapeutic potential, such as phenols
(including polyphenols), alkaloids, and terpenoids. The PhD student has very well
described and clarified the differences and effects of mutagenic, clastogenic, and
carcinogenic factors. and the effects and mechanisms of action of some physical,
chemical, and biological mutagens are thoroughly explained.

It is clear from the review of the literature that Neli Dimitrova is very well
versed and has extensive and in-depth knowledge of the biochemical and cellular
processes and the key genes and their protein products involved in the protection of
human cells and the organism as a whole from oxidative stress, DNA damage,
carcinogenic transformation and uncontrolled proliferation, as well as the molecular
mechanisms of the main types of cell death, apoptosis, pyroptosis, necroptosis and
ferroptosis.

The last part of the review pf the literature of the dissertation work is devoted
to the object of research, the medicinal plant Haberlea rhodopensis (Rhodope
silyvriak), and extensive information on its distribution, morphological, phenological
and reproductive characteristics, on the phytochemical composition and on the
radioprotective, antioxidant, immunomodulatory and antimutagenic effects of its
water and ethanol extracts has been collected and presented.

The review of the literature is written in good literary Bulgarian with an easy-
to-read and understandable scientific style without unnecessary use of foreign words.
It is illustrated with 6 figures, which very successfully support the perception of the
information in the text.

At the end of the literature review, Neli Dimitrova, although very briefly, gave
a very good and convincing motivation for the selection of the genes studied in the
dissertation, on the basis of which the goals and objectives of the dissertation were
derived: study of the influence of a total extract of H. rhodopensis on the expression
of 7 genes involved in the processes of DNA repair, cell cycle control and apoptosis
(TP533. BRCA1, ATM, RADS I, RADS0, CDKNI1A and BBC3). under conditions of a
DNA damaging factor (2 Gy ionizing radiation) and oxidative stress (10 mM H202),
as a factor inducing apoptosis.

The aim of the dissertation is precisely and clearly formulated. For its
implementation, 5 tasks are set in a logical sequence, which fully correspond to the
conducted research and presented results.

2.4. Materials and methods

The “Materials and Methods™ section covers 15 pages and is developed in
detail and in-depth with methodological details that can serve as a manual for this
type of laboratory research.

A variety of classical and modern high-tech chemical and molecular-
biological methods are used in the dissertation work, which are fully adequate for
solving the tasks and guarantee the reliability of the results. In addition to the classical
methods of obtaining plant extracts, cell culture, isolation and reverse transcription of
total RNA., spectrophotometric methods for determining oxidative stress products and
antioxidant enzymes, high-performance liquid chromatography (HPLC), flow
cytometric analysis, fluorescence-activated cell sorting (FACS) and quantitative real-
time PCR (qRT-PCR) were used. Although the statistical analyses used are not many



and diverse, they are completely sufficient and suitable for adequately analyzing the
results of the conducted studics.

2.5. Evaluation of results and discussion

The most significant and voluminous part of the dissertation are the sections
"Results" and "Discussion". This is where the large amount of work done in
developing the dissertation is most evident and the important results of scientific
significance are outlined.

High-performance liquid chromatography (HPLC) was used to determine the
amount of one of the main active ingredients of the plant, miconazide, in the total
extract of H. Rhodopensis - 140£2.3 mg/g dry weight. Survival analyses of the human
tumor cell line HeLa used in the dissertation proved that the applied concentrations
did not cause a cytotoxic effect during the studied period of time. FACS analyses
proved a minimal but statistically significant dosc-dependent effect of the total extract
(HRE) on cell morphology. reflecting the presence of necrosis and apoptosis alone
and in the presence of a genotoxic factor and oxidative stress.

The most significant, leading to original contributions, are the results of gene
expression at the mRNA level of the selected genes (TP53, BRCA1, ATM, RADSI1,
RAD50, CDKNIA and BBC3) upon application of HRE alone and upon pretreatment
of the cell line with HRE and subsequent treatment with 2 Gy ionizing radiation or
oxidative stress (10 mM H202). The results demonstrate that the extract of
H.rhodopensis exerts a dose-dependent modulation of DNA repair mechanisms,
apoptosis, and oxidative stress, both alone and in the presence of genotoxic factors.

The results presented in the dissertation are discussed competently in the light
of contemporary scientific literature, and the discussions of the various, sometimes
seemingly contradictory results that Neli Dimitrova makes, are characterized by their
thoroughness and demonstrate the doctoral student's ability to critically analyze and
summarize data and draw conclusions.

2.6. Evaluation of the conclusions and contributions

I fully accept the conclusions drawn and the contributions made, which are
mainly of a scientific-theoretical nature and are very properly categorized as original
and confirmatory.

3. Evaluation of publishing activity

The list of publications of Neli Dimitrova related to the dissertation work
includes 3 articles with quartiles (1xQ1. 1xQ2 and 1xQ4), one of which has an impact
factor (IF=4.9). Neli also presents a list of 4 scientific communications: 3 at national
and international forums in Bulgaria and one abroad. In two of the articles Neli
Dimitrova is the first author and the second in the third and is the presenting author of
all scientific communications, which undoubtedly proves her personal contribution in
designing the experiments, conducting the analyses, and preparing the articles and
scientific communications.

5. Critical remarks

In fact, I have no significant critical remarks on the dissertation, except for
some minor inaccuracies, mainly in the literature review: "outer orbit" of an atom or
molecule instead of "outer orbital"; "...their (antioxidant enzymes) activity is not
sufficient for the complete prevention of diseases related to oxidative stress”



(enzymes do not prevent diseases) and a small number of other unclear or inaccurate
sentences.

CONCLUSION

The presented dissertation work of Ass. Prof. Neli Atanasova Dimitrova is up-
to-date, original, interdisciplinary, with modern methods and equipment. Results have
been obtained. leading to original and confirmatory scientific and theoretical
contributions. The dissertation work outlines Neli Dimitrova as a young and
ambitious researcher, with theoretical and practical experience, with extensive
knowledge in the field of molecular and cellular biology.

I believe that the present dissertation fully meets the requirements for the
relevant scientific degree, formulated by the Low for Academic development and the
Regulations for its implementation in Trakia Universities for doctoral programs in
Professional field 4.3 "Biological Sciences". I give a positive assessment and propose
to the esteemed scientific jury to award Ass. Prof. Neli Atanasova Dimitrova PhD
degree in the Scientific specialty "Genetics", Professional field 4.3. "Biological
Sciences", Field of higher education 4. "Natural sciences. mathematics and

informatics.
~

27.08.2026 Member of the scientific jury.._
/Prof. Tatyana Vlaykova, PhD/




