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Ot npo¢. a-p EneHa Neopruesa TogopoBCKa, Arpob6uomnHCcTUTYT, CenckocTonaHcka
aKagemus
uneH Ha HayuyHOTO »ypu, Ha3HayeHo Cbe 3anoses N2 P,tl05-132/09.06.2026 Ha
Npeaceaatens Ha CCA, no obasenus 8 [1B 6p. 34/17.04.2026 r. KOHKYpPC 32 3aemMaHe Ha
aKaleMUYHa ANBXKHOCT ,[oueHT” No Hay4Ha cneunanHocT ,FeHeTuKa", npopecnoHanHo
Hanpasnexue 4.3. Buonoruyeckn Hayku, O6nact 4. NpupoaHK HayKW, MaTeMaTHKa 1
nHpopmaTurKa.

O6uwo npeacTaBaHe Ha npoueaypata

B koHKypca 3a ,JoueHT”, obaseH B [IbpKaBeH BECTHUK, 6p. 34 or 17.04.2026 r. u Ha MHTEPHET-
crpaHuuaTa Ha ABW, KaTo eAMHCTBEH KaHAWMAAT y4acTsa M. aCUCTeHT A-p MNMeTtko Bacunes MnapeHoB
ot oTaen , PYHKUMOHANHA FEHOMUKA, abuoTnyeH n BuoTtuyeH ctpec” npu ArpobuouHcTutyT-Codus,
CCA. Mpoueaypata no paskpusaHe M obABABaHe Ha KOHKypca e cnaseHa U AOKYMeHTUTE ca
NOArOTBEHW CbrNACHO 3aKOHa 32 Pa3BUTUE Ha aKaAEMWUYHWA CbCTaBs B PE u MpaBuaHUKa 3a HEroBOTO
rpunaraHe U NpUeTUTe AOMbIHEHUA B CCA.

buorpaduyHu AaHHU

BuorpapuuHata CnpaBKka MoOKassa, 4Ye [N. acucTeHT A-p [leTko MnageHoB e 3aBbpLinA
marucrpatypa ,buotexHonoruu, FreHHO U KNETbYHO uHeHepcTeo” npes 2009 r. B buonornyecku
dakynter Ha CY “Ce. KaumeHTt Oxpuacku”. lpe3 nepuoja 2010 r. — 2015 r. e OOKTOPaHT B
Arpo6uouHcTutyTa. Chea 3awmra Ha AMCepTaLMOHHUA CU TpyA Npes 2015 r. no Hay4yHa cneunanHocT
,eHetuka”, npod. HanpasneHue 4.3 BUONOTMYECKM HAYKM € Ha3Ha4eH 3a aCMCTeHT, a npes 2016r. e
u36paH 3a rN. acucTeHT B ArpobuonHcTUTyTa. Kato cayxuTen Ha ArpoBUOUHCTUTYTa TOi e nposen 8
CNeLManm3aLmMmu B YyXKAECTPAHHU UHCTUTYLMMW, OT KOMTO 3 ABArOCPOYHU B finoHuna (MHCTMTYT no
6AOTEXHONOMMU Ha KYNTYpHU pacTeHus, Llykyba, AinoHua no nporpama JSPS) 1 Kutait (MHCTUTYT No
BOTAaHMKa KbM KuTalicKa akagemua Ha HaykuTte, MekuH, Kutail no nporpama 3a mnaaun TanaHTu (PIFI
international fellowship) Ha KuTalicka akagemua Ha HaykuTe). Peanusupanute cneuyuanusaluu
CNOMaraT HaArpakaaHeTo Ha npodecroHanHuTe YMeHMA Ha KaHanaata B obnactra Ha OMMKC
W3CNEABAHWUATA NPU MOAGNHM U KY/NTYPHU PAaCTEHUA U BKNIOYBAHETO MY B MEXAYHAPOAHM KONEKTUBH
No M3CNeABaHUA, CBbP3aHMU C NPOYYBAHUA BbPXY MO/IEKYNAPHUTE MEXaHU3MMU Ha afanTauna KoM
a5MOTUYEH CcTpec. JIYHUTE MU BNeYaTNeHUA AaTUPaAT OT NOCTLNBAHETO MY B ArpoBUOMHCTUTYTa KaTo
[OKTOPaHT. Mpes3 ToBa Bpeme 1 cnej saljurata Ha OHC ,,JloKTOp"” TOI Ce NoKa3a KaTo U3KNIOUYUTENHO
LUBNeVCTPEMEH W HaArpawaaly 3HaHWATa CW MIaj y4eH C NepcnekTusa 3a paswmpABaHe Ha
W3CNEA0BATENCKUA KanauuTeT Ha ArpoBMOMHCTUTYTa Ypes BHeApABaHe Ha CbBPEMEHHU METOAON0TUN
1 pa3sBMBaHE Ha HOBW, NEPCNEKTUBHN HAYYHWU HaNpaBAeHuWA.

NpeacraBeHa Hay4YHa NPOAYKLUMA U HAYKOMETPUUHU AaHHU

Hay4yHaTa NnpoAyKUMA Ha A-p MnaaeHos, BKAKOYBALUA AMCEPTALMUATA My 33 OHC “AokTop” 1 Tasm
cej Hero HanbAHO NOKPUBA MWHWMANHUTE HALUMOHANHW WM3UCKBAHWUA (MHW) Heobxoaumu 3a
3aeMaHe Ha akajeMMuyHaTa ANBKHOCT ,JIoUeHT” N U3UAN0 CbOTBETCTBA Ha npoduna Ha obaseHUA
KOHKypc. [I-p MnageHoB npeacTasa CMUCBbK OT 22 ny6aukauum — 4 3a OHC ,[oxtop”, 1 32
a<afeMMUYHaTa ATBKHOCT M. ACUCTEHT” 1 18, C KOUTO y4acTBa B KOHKYpCa 33 »AOUeHT”.

Mo npoueayparta 3a ,JOUeHT", KaHAKAATBT € NPUNoKUN 06wWo 18 Hay4HKM TPyAa, CNUCHLK € 25
LLATaTH, CMACBK 3a y4acTue B 3 NpoekTa, GuHAHCMPaHu oT ®HW, aea oT KouTo ¢ KuTait, c 06wy 6poit



ToukM — 480, C KOETO TOW HaABMILABA M3UCKYEMMTE MMHMMANHW HALMOHANHW W3UCKBAHWMA 3a
AOUEHT - 420 1. O6LWMAT UMNAKT GpaKTOp Ha NPeACTaBEeHNUTE NO KOHKypCa 3a ,JoLeHT” nyBanKaumm e
72,77. PasnpefeneHneTto Ha HayYHWUTe TPYAOBE Mo KBapTUAM € CNeAHOTO: 14 ca B CNMCaHUs ¢ 2
B cnncanua ¢ Q2; 1 - B cnucanme ¢ Q3 u 1 6e3 kBapTun B cnucanue WoS (CABI). Mokasaren 3a gobpata
Hay4yHa AEMHOCT Ha KaHauaaTta e h-uHaekca, Koifto cnopes Scopus e 10. B craTuute 3a y4actue B
KOHKypca A-p MnaaeHoB e mbpsu asTop 8 4 ny6auKaumu, B 4 - Ha BTOPO MACTO, B 5 - Ha TPETO MACTO,
82 Ny6AnKaunn e Ha 4eTBBLPTO MACTO, a B OCTaHanuTe 3 Ny6AMKaLMKM Ha NETo, OCMO U AEBeTO MACTO,
CHOTBETHO.

Ha peueHsupaHe noanexar BCUYKW HAYYHW TPYAOBE, KOWTO Ca M3BbH AMCEPTaLMATa M Tesu 3a
33@MaHe Ha aKafeMu4yHaTa ANBLKHOCT ,MA. acUCTeHT” M ca nybnuKyBaHM B MHAEKCMPAHW M
pedepupanmn BbB WOS 1 SCOpUS U3AaHWA U Ce OTYMTAT NPU KPaHaTa OLEHKa.

OueHKa Ha HayyHUTE Pe3yNTaTh U NOCTUKEHMA Ha KaHAKuAaTa

MpAKaTa Hay4Ha AeHHOCT M Hay4YHOWU3CNEA0BATENCKUTE MHTEPECH Ha KaHAMAATa ca GOKYCMPaHM
OCHOBHO BbPXY PYHAAMEHTANHM U3CNeABaHWA NPY Bb3KPLCTBALLMTE pacTeHus (resurrection plants) u
NO-KOHKPETHO BbpXy GankaHckua eHaemut Haberlea rhodopensis (Poponcku cusupnsak) u Boea
hygrometrica, KakTo ¥ KbM Hay4HO-NPUNOMHM W3CAEABAHMA NPU HAKONKO BAXKHW 3EeMEAENCKM
kynTypu (kapTodm, dacyn, namyk) U Apyrd pacTUTeNHW U NapasUTHU BMAOBE, U KbM TapreTHo-
Haco4eHa Tepanua Npu HAKOM PakoBu 3ab6ONABAHUA U APYTU U3CNEABAHUA NPU YOBEKA.

WHTepecbT KbM Bb3KPBCTBALUMTE pacTeHUA € MPOAMKTYBaH OT BaKTa, Ye CbLUMTE NpUTEXasaT
YHUKaNHa cnocobHOCT Aa NPEeXWBABAT M OUENABaT NPU NPOABLMKUTENHO U NOYTU HAMBAHO
“3CylwaBaHe Ha BEreTaTMBHMTE TbKaHW NpPU NPOABLMKUTENHO 3acywasaHe. Tasu yCTOWYMBOCT U
noespulla B besleHeH Moden 3a MpoyyBaHe Ha MEXaHU3MUTE Ha TONEPAHTHOCT KbM eKCTPeMHa
ASXMApaTauna — KNOYOB GaKkTop 3a NpPexsbp/AHEe Ha 3HAHMATA KbM KYNTYPHUTE PacTeHWA 3a
noBULLABaHe Ha YCTOMYMBOCTTA MM KbM BCE NO-0CE3aeMMUTE KIMMATUYHW NPOMEHM B CBETOBEH MalLab
W HeobxoAMMOCTTa OT NOCTUraHe Ha NPOAOBONCTBEHA CUIYPHOCT.

OcHOBHMTE HanpaBAeHuA ca:

- WHTerpupaHm oMuKc noaxoam (reHoMMKa, TPAHCKPUNTOMMKA, MeTabonoMMKa, NPOTEOMMKE 1

enUreHeTMKa) 3a npoy4saHe Ha eKCTPeMHaTa TONePaHTHOCT KbM  3acyllaBaHe Mnpu

BL3KPbCTBALLMUTE PACTEHUS;

- ®U3MONOTUYHM, NPOTEOMHM M MeTabo/IOMHM U3CNeABaHNA U BUOTEXHONOTMYHI NOAXOAM 33

W3y4yasaHe U NOBMLWABaHe TONEPATHOCTTa KbM abuoTWyeH M BUOTUYEH CTPEC NpW KYATYpHU

pacTeHus;

- [punoxeHne Ha GMOAKTUBHM CbEAWNHEHMA OT BbL3KPHCTBALLMTE PAacTEHWA 3a Tepanua Ha

pakosu 3a60nABaHMA U NPOTEOMHMU U3CNeABaHUA Ha 3b6Ha Nyana nNpu YoBeKa.

Mo nbpBOTO HanpaBneHMe KaHAWAATLT UMa 3HAYMTENEH NPUHOC KbM JelnppupaHe Ha
MONEKYNAPHUTE MEXaHU3MM 33 aAanTaluMA KbM EKCTPEMHO 3acylaBaHe Ha MoAenHua sua H.

rhodopensis. MpepcTaseHa e UANOCTHA KAPTUHA HA NOCAEAHUTE NOCTUXKEHUA OTHOCHO Pa3bupaHeTo

Ha BeretatMeBHaTa AeCHMKaTMBHA TONEPAHTHOCT NPKU Bb3KPbCBALLMUTE PACTEHMA KaTo € aKLeHTPUpaHo
BbPXY CNEeLUNPUYHUTE MeTaBONUTHM U KNETbYHU MEXaHU3MU NO BPEME Ha U3CYLIABaHE, BKNIOYUTENHO
NMPOMEHUTE B KNETbYHATa CTeHa WM NPeAoTBPaTABAHETO Ha KNEeTbYHATa CMBPT U € Oo4YepTaH
TPAHCNAUMOHHMA  NOTEHUMAN Ha  U3CNeABaHETO KbM  KYNTYPHUTE  BUAOBE  pacTeHus.
NaeHTUPUUMPaHUTE reHeTUYHU U MeTaboNMTHU MapKepu ouYepTaBaT KOHKPETHW MEepcrnekTUBM 3a
GuoTexHonornyHo nopobpasaHe U MONEKYNAPHA CENEKUMA Ha KyNTYPHU PAcTEHWA C NOBMLLEHA
TONEPAHTHOCT KbM 3acywasaHe (Liu et al., 2024; 7.7). Ypes npunokeHne Ha in vivo CneKTPOCKONUS
 AMP (aapeHO-marHUTeH pe3oHaHc) meTabonuTeH OUHMLPNPUHTUHT KaHaMpaTsbT npocneasBsa



AMHaMUKaTa Ha GOTOCUHTETUYHUA anapaT U MbPBUYHUA MeTaboIM3bM Ha H. rhodopensis no speme
Ha W3CyllasaHe M nocneaBallo Bb3CTaHOBABaHe. M3cnepBaHMATa ca B OCHOBaTa Ha Ba)KHOTO
OTKpUTHE 33 POTONPOTEKTUBHATA PONA HA LMKAMYHUA eNEeKTPOHEH NOTOK okono dotocucrema | 3a
ouenasaHeto Ha H. rhodopensis B KbcHUTE eTanu Ha gexuapartauma. YCTaHOBEHM €a U 3HAYUTENHM
MeTaboNMTHU NPOMEHM B PeAMLIa CUrHANHW MBTULWA NO BPEME Ha CTpeca — Hamanenue Ha AK Ba/uH,
Aerpaslauuna Ha "MNuAK, KOBTO OCUrypPABa AaNTEPHATUBHU BbINEPOAHMU U3TOMHULM 33 aKyMyUPaHe Ha
3dXapo3a B KbCHWTE eTanu Ha M3CyllaBaHe; NOBUIIABaHe Ha HMBATa Ha rauuepodochoanecTepy,
KOWUTO 33eHO C aKymy/aMpaHaTa 3axapo3a OCUrypaBaT OCMONPOTEKUMATa Ha kneTkute (Mladenov et
al., 2015; B4.1). [lpyru OMMUKC Mu3cnenBaHuA Ha KaHAnApaTa noTBbPKAaBaT Te3n NPOMEHU U
NPeaoCTaBAT HOBM AOKa3aTeNcTea 3a posATa Ha GOTOCMHTE3aTa M MbPBUYHMA MeTabonusbm B
CMCTeMHMA OTroBOP Ha H. rhodopensis KM M3CcbXBaHe. KOMNIEKCHUAT NoaxoA, 6a3mnpaH Ha HoBM
mawabHu npoTeomHm (Liu et al., 2018; B4.6) 1 npeAXoAHM M3CNeABaHWA Ha TPaHCKPMNTOMA pa3KpuBa
PONATa Ha NOCTTPAHCKPUNUMOHHATA M MOCTTPaHCNAUMOHHATA peryfauMa, M Ha npouecute
doTocuHTe3a, aBTOdarMa M KNeTbYHa CMBPT B OTFOBOP Ha Aexuapartauus. Tesu n3cnenBaHma
WaeHTMGUUMPAT peamLa NPOTEKTUBHM NPOTEUHM, BKAKOYUTENHO BOraTM Ha KbCHUA embpuoreHesuc
npotenHn (LEA), TaymatuH-noao6Hu npotenHn (TLP) M TONAUHHO LIOKOBM NPOTEUHM (HSP). OcobeH
WHTEpeC NpeacTasnABa OTKPUTUETO Ha KOHCTUTYTMBHO eKCnpecupaH aAexwapwH B H. rhodopensis,
YWUTO HUBA Ha pocdopunMpaHe ce NOBULIABAT NPU CTPEC B XIOPONNACTHATA PPAKLMA, KOETO COYM
BAaXHa perynaTopHa pona Ha Tesn NpPOoTeMHW B TONEPAHTHOCTTa KbM Aexuapartauusa. [Apyr BameH
MPUHOC KbM pasrajaBaHe Ha CNOMKHWA MEXaHM3bM Ha OTrOBOpa KbM W3CylLaBaHe NpM TO3W
MOAENeH BMA € WU3CNeABAHETO Ha EenWreHeTUYHaTa perynauus Ha TONePaHTHOCTTa KbMm
Aexuapatauuma ypes ATAC-seq (Assay for Transposase Accessible Chromatin with high-throughput
sequencing) (Mladenov et al., 2023; I7.6), koeTo e no3soAMNO npocnegABaHe AMHaMMKaTa Ha
ADCTbMNHOCTTa Ha XpPOMaTMHa NO Bpeme Ha CTpeca, UAEHTUOULUMPAMKM CTOTMLM TPaHCMO3asHo-
XWNepYyBCTBUTENIHA CAUTOBE, KOWTO KOPECMOHAMPAT C PEryNaToOpHWU €NEMEHTU Ha FeHM, BKAKYEHM
BbB QOTOCUHTE3aTa, BLINEPOAHUA MeTaboNN3bM, CUHTE3a Ha BTOPUYHWM METabONUTM, KNeTbyHaTa
CMrHaNM3aLMA, 3almMTaTa OT OKCMAATUBEH CTPEC M asTodaruaTa. ToBa U3CneaBaHe e eguH OT NbpBuUTe
npumepu 3a enureHOMHO M3C/NeABAHE Ha EKCTPeMHaTa TONEepPaHTHOCT KbM Cywa npu
B'b3KPBLCBALLMTE PACTEHUA.

B sonbnHeHwue, e npoyyeHo 1 reHHoTo cemeitctso ZIP npu Q. dentata, ypes bruonHbPOPMaTUYHM K
@XCNPECMOHHW aHaNW3K, C KOETO € NON0XKeHa OCHOBaTa 3a 3a4bN604YeHO NPoyYBaHe Ha PONATa Ha
ZIP NpOTEMHWTE B TPAHCNOPTa Ha TEXKM METalM W TAXHOTO GbAElO0 W3NON3BaHe BbB
$uropemegmnaymnra (Zhang et al. 2026; 7.5)

Mo BTOpOTO HanpaBneHme KaTo BaKeH MPUHOC KbM 3eMeaenckaTa NpakTMKa moraT Aa 6baat
OTYeTeHW nposeaeHUTe GeHOTUNHM, GUIUONOTUYHKM (XxNopodunHa GAYOpecUeHUMA) U NPOTEOMHM
aHanusun (aBymepHa enektpodopesa n MALDI MaccrneKTpoMeTpua) Ha 26 6bArapcku MyTaHTHU TIMHUK
W copToBe dacyn, NOANOKEHN Ha 3acyllaBaHe, B PE3yNTaT Ha KOETO e YCTaHOBeHa BPb3Ka Mexay
GOTOCMHTETUYHMA NOTEHLMAN U NPOAYKTUBHOCTTA HAa PACTEHWATA M HWUBATA Ha eH3UMa pubynoso-1,5-
bucpocpar kapbokcunasa (RuBisCO). HabniopgasaHo e HaTpynsaHe Ha MapKepHW NPOTEUHM,
CBbP3aHK CbC CTpeca — AeXMAPUHU U MaNKK TOTIOLIOKOBU NPOTEMHM, KOUTO NpeanasBaT KNeTbYHUTE
CTPYKTYpU OT yBpexaaHe npu 3acywasaHe. Tean OTKPUTMA NOANOMAraT No-HaTaTbluHaTa CeneKkums
Ha TO/IePaHTHKU KbM 3acyllaBaHe NMHUM Pacyn 3a nocTUraHe Ha ycroiumuso semepenue (Mladenov
et al.,, 2023; r7.3).

MpuHoC B TOBa HanpasneHue e HanpaBeHaTa KAacUPUKauMA Ha 8 copTa GbArapcku KapTodwu,
Co3A3AeHN B MIHCTUTYTa NO 3eN1eHYYKOBM KyNTypu ,Mapuua“, M1osaus Bb3 OCHOBA Ha CbABPKAHUETO
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Ha LeHHU 3a YosewkoTo 3apase meTabonuTu (prasoHonam/peHonm) upes metrabonuteH aHanus (GC-
MS) Ha TexHuTe KNybeHu, B Pe3ynTaT Ha KOeTo e MAEHTUOMUMPAH COPT ,KanuHa® KaTo reHoTHn ¢
BMCOKM KayecTBeHU NokKasatenu (Hanuume Ha 14 ot 26 ycraHoseHu metabonutu) (Tomlekova et al.,
2022; r7.1). NMpoy4yeHn ca U BAMAHMETO Ha reHoOTUNa u TPU CUCTEMU HA KYATUBMPAHE BbBPXY
MOPGONOTMYHOTO pa3suUTME U MeTaBONUTHUA NPOGUN Ha MHOFOTOAMLIHOTO rPAAMHCKO pacrteHue
Camassia leichtlinii (coptose ,Alba“ u ,Caerulea”). Ypes GC-MS ca uaeHTMdMLMPaHN 38 MbPBUYHM
MeTabonuTK (3axapu, MacTHM, aMMHO- U OPraHUYHU KUCENWHW). YCTAHOBEHO €, Ye YCNOBMATA Ha
cpejara ca BoAew, GakTop 3a MeTabonMTHOTO AudepeHLMpaHe, CneasaHm OT COPTOBUTE OCOBEHOCTM.
WaeHTuduUmMparHnTe meTaboNnTHM MapKepy (3axapu 1 aMUHOKMCENWHM) MOTaT YCNewWwHO Aa CAyKaT
3@ AMarHOCTUKA Ha QU3UONOMMYHOTO CbCTOAHME HA PACTEHMATa WM afanTauMATa UM KbM CTPECOBM
$aKTOpK, a NPOPUANPAHETO Ha MACTHW U OPTAHUYHW KMCENMHU B IYKOBULIUTE € NoAXoA, No3BO/NABALL
W3BNWYaHE Ha BUOAKTMBHM CbeMHEHNA C TLPrOBCKO NpunoxeHue (Ozarchevici et al., 2025; B4.9).
Apyr BaXKeH NPUHOC @ N MAHTUOULMPAHUAT U GYHKLMOHANHO XapaKTepU3MpaH XA0PONNacTHO-
nokanusnpax red BhDnalC6 (kogupauw, C-Tun Dnal/HSP40 npoTenH) OT Bb3KPHCBALLOTO pacTeHue
Boea hygrometrica c exvn oT kuTaiicku yueHm (Yang et al., 2026; B4.10), KOiTO B3aMMOAEICTBa C
crabunusupa Rieske ienAso-cApHua npotemH (PetC), nNOBMILEBAIWKM TONEPAHTHOCTTA KbM
3acywasaHe U GOTOCMHTETMYHATA ePEeKTUBHOCT. CBPBLXEKCMPECUATA My B TPAHCTEHEH NamyK BOAM A0
nosuileHn HuBa Ha PetC, noaobpeH enekTPOHEH TPaHCNOPT U NO-BMCOK KBaHTOB A06MB Ha PSII npw
crpec. Mpoy4yBaHeTo paskpusa obeujasBaly MexaHW3bM 3a nogobpasaHe Ha YCTOWYMBOCTTa KbM
3acywasaHe npu semegenckure kyatypu (Yang et al. 2026; B10). M3cneasaHa e M QyHKUMATA Ha
MweHn4HUA reH TaMDC1 B TpaHCreHHU NMHUK AOMATH U € foKa3aHa MHXMBMPALLaTa My aKTUBHOCT
cpewly naroreHute P. syringae v A. alternata, v 4acTMYHO CpeLyy B. cinerea — ABHO J,0Ka3aTencTso 3a
ponaTa Ha TaMDC1 8 ycroitumsocTTa KoM 6MOTHYEH cTpec in planta (Christova et al., 2018; B4.4).
Mo rperoTo HanpasneHue e HanpaseHO OBCTOMHO NPOYYBaHE Ha NPUNOMKEHUETO Ha BUOAKTUBHM
BLLECTBA OT BUCLUM Bb3KPBCTBALLM PACTUTENIHU BUAOBE U € NPEAJIONKEH NOTEHLMANeH MeXaHU3bM Ha
AENCTBME Ha MUKOHa3MAa — NPeobnaAaBalLo BTOPUYHO CbeIMHEHWE B eBPONECKUTE NPeACTaBUTEU
Ha cem. Gesneriaceae (Djilianov et al., 2024; B4.8). M3non3Baiikm Kom6uHupan NMR/MS noaxog, ca
WOEHTUPUUMPAHN BTOPUYHUTE METaBONUTM MUKOHO3WA WM Xucnuaynue 8-C-(6-O-auetun-2"-O-
CMPUHrOUA-B-rNIOKONUPaHO3MA) B KCTPaKTK OT H. rhodopensis. MpoyyeH e NPOTUBOTYMOPHUA eheKT
Ha MWUKOHO3KA oboraTeHu GppakLMKM U e AOKa3aHO, Ye TON APaCTUYHO HaMaNABa Ku3HecnocobHocTTa
M NOTUCKa nponudepaunaTa Ha KNETbYHU IMHUM Ha pak Ha rbpaata (MCF7 u MDA-MB231).
MPOBEAEHWUAT MONEKYNAPEH [OKMHI Haco4Ba KbM K/WO4YOBM peuentopu (GLUT1 TpaHcnopTep,
ecTporeHHuA peuentop u MYST auetuntpaHcdepasa) Kato mexaHU3bM Ha Bb3aeicTeue (Zasheva et
al., B4.2). O63opupaHu Ca U MONEKYNAPHUTE MEXaHM3MM Ha LMTOTOKCUYHOCT, YNpaXKHABaHa OT
BTOPU4HN MeTaboNuTh u BMOAKTUBHM NENTUAM OT PacTUTENeH NPOM3XOA BbPXY KNETbYHU MHWUM OT
paKk Ha rbpaata (Zasheva et al. 2024; I7.8). Tesn u3cnepBaHMA NOCTAaBAT HAay4yHaTa OCHOBA 3a
Pa3paboTBaHeTo Ha HOBM, HUCKOTOKCUYHM MPUPOAHM NEKAPCTBa CpeLLy paka Ha rbpaarTa.
WNaeHTdUUMpaHn ca AudepeHUManHo eKCNpecupaHu NPOTeMHM, aHTAXKUPaHW B KNETbYHaTa
nponudepaumns, aHruoreHesata, peMOAENMPAHETO HA LMTOCKENETa M W3BBLHKNETHYHWUA MATPUKC
(Tsikandelova et al. 2018; B4.5) Ha ocHOBaTa Ha cpaBHUTeNeH BeNTbYeH aHanu3 Ha AeHTanHa nyana
cneaTpeTupaHe c pactexxeH gaktop (FGF8) u npunoeH CbBpemeHeH NpoTeoMeH NOAXOA, ChyeTaBall
ABymepHa enektpodopesa n MALDI maccnekTpomeTpus.
KaHAnAaTLT MMa yyacTue B 7 mexayHapoaHU GOPYMM C NOCTEPU U AOKNAAM, U 2 HAYYHW Harpagu
OT yyacTue 8 “MexayHapoaHua [leH Ha O4apOBaHWETO Ha pacTeHuaTa” nog erupgata Ha EPSO



(European Plant Science Organization) npe3 2017 r. u,,1-8u MNafexKkn KOHKYPC 3a HayKa, MHOBaL WK
W npeanpuemayectso Kutaii-LieHTpanHa u U3touHa Espona”, 2023, Hukr6o, Kutaii.

3aknioueHue

MpeacTaBeHUTe HAYKOMETPUYHM AaHHM U NOCTUrHATH pe3ynTati egHO3Ha4YHO CBUAETeNCTBaT 3a
BWCOKOTO Ka4ectBo M NPUHOCHO 3HAYEHWE Ha Hay4yHOW3C/NeAOBaTenckata AelHOCT Ha a-p Netko
MnazieHos. KaHauaaTeT AeMOHCTpUpa YTBbLPAEHO MEXAyHapoAHO NPUCLCTBME WM BaXKHa PONA B
Hay4yHuTe paspaboTku, a u3cnepsaHuaTa My ca ny6AMKYBaHM B MHAEKCUPaHWU u pedepepaHu
CMMCaHWA C BUCOK UMNAKT $pakTop, OT KOMTO Hag 75% ca ¢ keapTun Q1.

Hay4Houscneposatenckara aeiHocT Ha A-p MaageHos uma M3paseH MHOBATUBEH XapaKTep W
3HauMm Hay4HO-NPUNOXKEH NPUHOC. POKYCHLT BbPXY MONEKYNAPHUTE U GU3MONOrUUHM afanTUBHK
MEXaHW3IMK NpU MOAENHW PACTEHMA e NOCAYHUA KaTo dyHAameHTanHa 6asa 3a TPaHCNAUMOHHK
W3CNeABaHUA KbM BaXKHWU 3emeaencku KynTypu (dacyn, KapTodu u 4p.) U ApYrk pacTUTenHU oBeKTH.
M3non3BaHMAT Noaxoa € CNOMOrHan He camo MAEHTUOULMPAHETO Ha TONEPAHTHOCTTa UM KbM
abMoTU4eH M BMOTMYEH CTPEC, HO M Ha HAKOM KauyecTBeHW NoKasaTenn, KOeTo € KAK4YoBa
NPDeAnocTaBKa 33 pasBUTUETO Ha YCTOMYMBO 3emepdenne M obesneyasaHe Ha NpPoAOBO/ICTBEHA
CHIYPHOCT B YCN0BWA Ha rNo6anHu KNAMMaTUYHKU NPOMEHM.

B 3aknioveHue, npeacTaBeHUTe MaTepuanu, BUCOKUTE HayKOMETPUYHU NOKasaTenn u NPUHoOCUTE
Ha A-p MNeTko MnageHos ¢ pyHAIMEHTaNEH U HaYYHO-NPUOMKEH XapaKTep Hanb/HO CbOTBETCTBAT Ha
M3UCKBAHUATA Ha 3aKOHa 33 PAa3BUTMETO Ha aKaJAeMUYHUA CbCTas B Penybauka bvarapus (3PACPE) u
MPAC Ha CCA. ToBa MM AaBa Nb/HO OCHOBaHMe Aa rnacysam NoMIOXKUTENIHO M 43 NpeanoXa Ha
ysamaemoTto Hay4Ho ypu aa usbepe a-p Nerko Bacunes MnageHos Ha aKafeMuyHaTa QTbXHOCT
»AoueHT”,

MNoanuc:
/npod. a-p Feopruesa Togoposcka/

Codwun
27.07.2026 .



OPINION

by Prof. Dr. Elena Georgieva Todorovska, Agrobioinstitute, Agricultural Academy
member of the Scientific Jury, appointed by order No. RD05-132/09.06.2026 of the
President of the Agricultural Academy, Sofia, according to the tompetition announced in the
State Gazette No. 34/17.04.2026 for the academic position of "Associate Professor" in the
scientific specialty "Genetics", professional direction 4.3. Biological Sciences, Area 4. Natural
Sciences, Mathematics and Informatics.

General presentation of the procedure

In the competition for "Associate Professor", announced in the State Gazette, issue 34 of
17.04.2026 and on the ABI website, the sole candidate is Senior Assistant Professor Dr. Petko Vassilev
Mladenov from the Department of "Functional Genomics, Abiotic and Biotic Stress" at the
Agrobioinstitute, Agricultural academy (AA), Sofia. The procedure for opening and announcing the
competition has been complied with and the documents have been prepared in accordance with the
Act on the Development of the Academic Staff in the Republic of Bulgaria and the Regulations for its
implementation and the adopted amendments to the AA.

Biographical data

The biographical information shows that Senior Assistant Professor Dr. Petko Mladenov graduated
with a Master's degree in "Biotechnologies, Genetic and Cellular Engineering” in 2009 at the Faculty
of Biclogy of Sofia University "St. Kliment Ohridski". During the period 2010 - 2015 he was a doctoral
student at the Agrobioinstitute. After defending his dissertation in 2015 in the scientific specialty
"Genetics", Professor of the Department 4.3 Biological Sciences was appointed as an assistant
professor, and in 2016 he was elected Senior Assistant Professor at the Agrobioinstitute. As an
employee of the Agrobioinstitute, he has conducted 8 specializations in foreign institutions, of which
3 long-term ones in Japan (Institute of Crop Biotechnology, Tsukuba, Japan under the JSPS program)
and China (Institute of Botany, Chinese Academy of Sciences, Beijing, China under the Young Talents
Program (PIFI international fellowship) of the Chinese Academy of Sciences). The realized
specializations help to upgrade the candidate's professional skills in the field of omics research in
model and cultivated plants and his inclusion in international research teams related to studies on the
molecular mechanisms of adaptation to abiotic stress. My personal impressions date back to his entry
into the Agrobioinstitute as a doctoral student. During this time and after the defense of his PhD thesis,
he showed himself to be an extremely purposeful and knowledge-building young scientist with a
perspective for expanding the research capacity of the Agrobioinstitute by implementing modern
methodologies and developing new, promising scientific directions.

Presented scientific production and scientometric data

The scientific production of Dr. Mladenov, including his Educational and Scientific Degree (ESD) and
the one after it, fully covers the minimum national requirements (MNR) necessary for obtaining the
academic position "Associate Professor" and fully corresponds to the profile of the announced
competition. Dr. Mladenov presents a list of 22 publications - 4 for the ESD, 1 for the academic position
"Senior Assistant" and 18 with which he participated in the competition for "Associate Professor".

Under the procedure for "Associate Professor", the candidate has applied a total of 18 scientific
papers, a list of 25 citations, a list of participation in 3 projects funded by the National Science
Foundation, two of which with China, with a total number of points - 480, by which he exceeds the



required minimum national requirements for an associate professor - 420 points. The total impact
factor of the publications presented under the competition for "Associate Professor” is 72.77. The
distribution of scientific papers by quartiles is as follows: 14 are in journals with Q1 (Scopus); 2 in
journals with Q2 (Scopus); 1 - in a journal with Q3 (Scopus) and 1 without a quartile in the WoS journal
(CABI). An indicator of the candidate's good scientific activity is the h-index, which according to Scopus
is 10. In the articles for participation in the competition, Dr. Mladenov is the first author in 4
publications, in 4 - in second place, in 5 - in third place, in 2 publications he is in fourth place, and in
the remaining 3 publications in fifth, eighth and ninth place, respectively.

All scientific works that are outside the dissertation and those for the academic position of "senior
assistant” and are published in indexed and referenced in WoS and Scopus publications are subject to
review and are taken into account in the final assessment.

Assessment of the candidate's scientific results and achievements

The candidate's direct scientific activity and scientific research interests are focused mainly on
fundamental research on resurrection plants and, more specifically, on the Balkan endemic Haberlea
rhodopensis known as the Rhodope sivirlyak and Boea hygrometrica, as well as on scientific and
applied research on several important agricultural crops (potatoes, beans, cotton) and other plant and
parasitic species, and on targeted therapy for some cancer diseases and other human studies.

The interest in resurrection plants is dictated by the fact that they have a unique ability to survive
and survive prolonged and almost complete drying of vegetative tissues during prolonged drought.
This resilience makes them an invaluable model for studying the mechanisms of tolerance to extreme
dehydration - a key factor for transferring knowledge to cultivated plants to increase their resilience
to increasingly tangible climate change worldwide and achieve food security.

The main directions of his scientific work are:

- Integrated omics approaches (genomics, transcriptomics, metabolomics, proteomics and
epigenetics) for the study of extreme drought tolerance in resurrection plants;

- Physiological, proteomic and metabolomic studies and biotechnological approaches for studying
and increasing tolerance to abiotic and biotic stress in cultivated plants;

- Application of bioactive compounds from resurrection plants for cancer therapy and proteomic
studies of human dental pulp.

In the first direction, the candidate has made a significant contribution to deciphering the
molecular mechanisms of adaptation to extreme drought in the model species H. rhodopensis. A
comprehensive picture of the latest achievements in understanding vegetative desiccation tolerance
in regenerative plants is presented, with an emphasis on specific metabolic and cellular mechanisms
during desiccation, including changes in the cell wall and the prevention of cell death, and the
translational potential of the study to cultivated plant species is outlined. The identified genetic and
metabolic markers outline specific prospects for biotechnological improvement and molecular
selection of cultivated plants with increased drought tolerance (Liu et al., 2024; G7.7). By applying in
vivo spectroscopy and NMR (nuclear magnetic resonance) metabolic fingerprinting, the candidate
tracks the dynamics of the photosynthetic apparatus and primary metabolism of H. rhodopensis during
desiccation and subsequent recovery. The research is the basis for the important discovery of the
photoprotective role of cyclic electron flow around Photosystem | for the survival of H. rhodopensis in
the late stages of dehydration.

Significant metabolic changes in a number of signaling pathways were also detected during stress
—a decrease in the AA valine, lipid degradation, which provides alternative carbon sources for sucrose
accumulation in the late stages of desiccation; an increase in the levels of glycerophosphodiesters,



which together with the accumulated sucrose provide osmoprotection of cells (Mladenov et al., 2015;
B4.1). Other candidate omics studies confirm these changes and provide new evidence for the role of
photosynthesis and primary metabolism in the systemic response of H. rhodopensis to desiccation.
The comprehensive approach based on new large-scale proteomic (Liu et al., 2018; B4.6) and previous
transcriptome studies reveals the role of posttranscriptional and posttranslational regulation, and of
the processes of photosynthesis, autophagy and cell death in response to dehydration. These studies
icentified a number of protective proteins, including late embryogenesis-rich proteins (LEA),
thaumatin-like proteins (TLPs), and heat shock proteins (HSPs). Of particular interest is the discovery
of a constitutively expressed dehydrin in H. rhodopensis, whose phosphorylation levels are increased
upon stress in the chloroplast fraction, indicating an important regulatory role for these proteins in
dehydration tolerance.

Another important contribution to unraveling the complex mechanism of the desiccation response
in this model species is the study of the epigenetic regulation of dehydration tolerance using ATAC-
seq (Assay for Transposase Accessible Chromatin with high-throughput sequencing) (Mladenov et al.,
2023; G7.6), which allowed tracking the dynamics of chromatin accessibility during stress, identifying
hundreds of transposase-hypersensitive sites that correspond to regulatory elements of genes
involved in photosynthesis, carbon metabolism, secondary metabolite synthesis, cell signaling,
oxidative stress defense, and autophagy. This study is one of the first examples of epigenomic
investigation of extreme drought tolerance in resurrection plants.

In addition, the performed bioinformatic and expression analyses of the ZIP gene family in Q.
dentata lay the foundation for an in-depth study of the role of ZIP proteins in heavy metal transport
and their future use in phytoremediation (Zhang et al. 2026; G7.5).

In the second direction, as an important contribution to agricultural practice can be noted by the
phenotypic, physiological (chlorophyll fluorescence) and proteomic analyses (two-dimensional
electrophoresis and MALDI mass spectrometry) of 26 Bulgarian mutant lines and varieties of beans
subjected to drought, as a result of which a relationship was established between the photosynthetic
potential and productivity of plants and the levels of the enzyme ribulose-1,5-bisphosphate
carboxylase (RuBisCO). An accumulation of marker proteins related to stress was observed - dehydrins
and small heat shock proteins, which protect cell structures from damage during drought. These
findings support the further selection of drought-tolerant bean lines to achieve sustainable agriculture
(Mlaclenov et al., 2023; G7.3).

A contribution in this direction is the classification of 8 Bulgarian potato varieties, created at the
Maritsa Institute of Vegetable Crops, Plovdiv, based on the content of valuable for human health
metabolites (flavonoids/phenols) in their tubers through metabolic analysis (GC-MS), as a result of
which the Kalina variety was identified as a genotype with high quality indicators (presence of 14 out
of 26 identified metabolites) (Tomlekova et al., 2022; G7.1). The influence of the genotype and three
cultivation systems on the morphological development and metabolic profile of the perennial garden
plant Camassia leichtlinii (varieties Alba and Caerulea) was also studied. 38 primary metabolites
(sugars, fatty, amino and organic acids) were identified by GC-MS. It was found that environmental
conditions are a leading factor for metabolic differentiation, followed by varietal characteristics. The
iclentified metabolic markers (sugars and amino acids) can successfully serve for diagnostics of the
physiological state of plants and their adaptation to stress factors, and the profiling of fatty and
organic acids in bulbs is an approach that allows the extraction of bioactive compounds with
commercial application (Ozarchevici et al., 2025; B4.9).
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Another important contribution is the identification and functional characterization of the
chloroplast-localized gene BhDnaJC6 (encoding a C-type Dnal/HSP40 protein) from the resurrection
plant Boea hygrometrica together with a team of Chinese scientists (Yang et al., 2026; B4.10), which
interacts with and stabilizes the Rieske iron-sulfur protein (PetC) and enhance drought tolerance and
photosynthetic efficiency. Its overexpression in transgenic cotton leads to increased PetC levels,
improved electron transport, and higher PSIl quantum yield under stress. The study reveals a
promising mechanism for improving drought tolerance in agricultural crops (Yang et al., 2026; B10).
The function of the wheat gene TaMDC1 in transgenic tomato lines has also been studied and its
inhibitory activity against the pathogens P. syringae and A. alternata, and partially against B. cinerea,
has been demonstrated - this is clear evidence of the TaMDC1 role in the resistance to biotic stress in
planta (Christova et al., 2018; B4.4).

In the third direction, a comprehensive study of the application of bioactive substances from
higher regenerative plant species has been carried out and a potential mechanism of action of
rmiconazide —- a predominant secondary compound in European representatives of the Gesneriaceae
family has been proposed (Djilianov et al., 2024; B4.8). Using a combined NMR/MS approach, the
secondary metabolites miconoside and hispidulin 8-C-(6-0-acetyl-2"-O-syringoyl-B-glucopyranoside)
were identified in H. rhodopensis extracts. The antitumor effect of miconoside-enriched fractions has
been studied and it was shown that it drastically reduced the viability and suppressed the proliferation
of breast cancer cell lines (MCF7 and MDA-MB231). The molecular docking pointed to key receptors
(GLUT1 transporter, estrogen receptor and MYST acetyltransferase) as the mechanism of action
(Zasheva et al., B4.2). The molecular mechanisms of cytotoxicity exerted by secondary metabolites
and bioactive peptides of plant origin on breast cancer cell lines are also reviewed (Zasheva et al.
2024; G7.8). These studies lay the scientific foundation for the development of new, low-toxic natural
drugs against breast cancer.

Differentially expressed proteins involved in cell proliferation, angiogenesis, cytoskeleton and
extracellular matrix remodeling have been identified (Tsikandelova et al. 2018; B4.5) based on
comparative protein analysis of dental pulp after treatment with growth factor (FGF8) and an applied
modern proteomic approach combining two-dimensional electrophoresis and MALDI mass
spectrometry.

The candidate has participated in 7 international forums with posters and reports, and 2 scientific
awards from participation in the “International Plant Fascination Day” under the auspices of EPSO
(European Plant Science Organization) in 2017 and the “ist Youth Science, Innovation and
Entrepreneurship Competition China-Central and Eastern Europe”, 2023, Ningbo, China.

Conclusion

The presented scientometric data and achieved results clearly testify to the high quality and
contribution of the scientific research activity of Dr. Petko Mladenov. The candidate demonstrates an
established international presence and an important role in scientific developments, and his research
has been published in indexed and refereed journals with a high impact factor, of which over 75% are
with quartile Q1 (Scopus).

Dr. Mladenov's research activity has a pronounced innovative character and significant scientific
and applied contribution. The focus on molecular and physiological adaptive mechanisms in model
plants has served as a fundamental basis for translational research on important agricultural crops
(beans, potatoes, etc.) and other plant objects. The approach used has helped not only to identify
their tolerance to abiotic and biotic stress, but also some qualitative indicators, which is a key




prerequisite for the development of sustainable agriculture and ensuring food security in conditions
of global climate change.

In conclusion, the presented materials, the high scientometric indicators and the contributions of
Dr. Petko Mladenov of a fundamental and scientifically applied nature fully comply with the
requirements of the Act on the Development of the Academic Staff in the Republic of Bulgaria
(ADABRB) and PRAS of the Agricultural academy. This gives me a reason to vote positively and to
propose to the esteemed Scientific Jury to elect Dr. Petko Vassilev Mladenov to the academic
position of "Associate Professor".

Signature:

Sofia
27.07.2026 .




